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' 
SPECIAL NOTES. • 

Index to Vol. II-Date of Publication.-We send out with this numher 
the index and table of contents to Volume II. Their preparation was 
delayed beyond the publication of the final numbers of the last volume 
by press of other work. In view of the difficulty experienced during 
the past year in promptly issuing a monthly number, owing to circum
stances beyond control and connected with the very nature ofGovern
ment work, we shall revert to the plan originally annonneed in Vol. I, 
No. 1, of issuing twelve numbers to a volume, with no attempt to pub
lish one for each month, as we have endeavored to in the past. 

Bulletin 22, Division of Entomology.-Bulletin 22 of the Division of En
tomology has just been issued from the press. It is entitled "Reports 
of Observations and Experiments in the Practical Work of the Division," 
and comprises articles by Messrs. Coquillett, Webster, Osborn, Koebele, 
Bruner, and Miss Murtfeldt, being in the main their reports of observa
tions for the season 1889, omitted from the Annual Report for want of 
space. 

i\1 r. Coq uillett reports upon the destruction of the Hed Scale of Cali
fornia (Aonidia aurantii) by the use of washes. 

Professor Osborn reports principally upon the leaf-hoppers iujuriug 
forage plants, and Professor Webster upon grain insects and certain 
points connected with the economy of a few weU-known pests to other 
crops. 

Miss Murtfeldt sends in a general report on the insects of Missouri 
for the season. .Mr. Koebele reports upon some injurious California in
sects, and particularly upon the Pacific Slope parasites of the Codling 
Moth. Professor Bruner treats of insects of the year and begins the 
consideration of the insects detrimental to the growth of yonng trees 
on tree claims in Nebraska and other portious of the West, an important 
subject which bas not before received treatment. 
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Mr. Bruner on Insects injurious to young Trees on Tree Claims.*- \V e have 
just referred to the report by l\Ir. Bruner upon this subject in Bulletin 
No. ~~ of this Di-vision, and now call attention to his more elaborate 
paper, which co>ers 150 pages of the Nebraska Station Bulletin. The 
accounts of the species are in the main compiled, but a few original 
notes are added; 98 figures are introduced, most of which have been 
published before. The drawing together of these accounts is very ap· 
propriate to the subject in hand, and the bulletin makes a handy book 
of reference for the tree-grower in the arid regions of the west. The 
appendix includes a consideration of remedies. 

Ohtalogue of the Spiders of temperate North America. t-When the study 
Qf any branch of zoology has progressed sufficientl,y to permit so exten
si>e and careful a list as that prepared by Dr . .Marx of the spiders of 
America north of Mexico, our knowledge thereof may be said to be placed 
upon a basis from which progress is comparatively easy. The extent of 
the catalogue surprises us, including, as it does, about a thousand species. 
It is more than a catalogue, as all of the synonyms of families, genera, 
and species have been worked out by Dr. Marx, and are published with 
full bibliographic references. An index to families and genera, to ~<yn
onyms of genera and a separate bibliography as well as a series of notes 
add greatly to the working Yalue of the catalogue. We anticipate that 
the publication of this work will greatly increase the number of stu
dents of spiders and regret only that it was not prt~faced with a few 
practical hints as to collecting and presAt ving. 

Vesicatory Insects.- We have just received from the author, Prof. H. 
Beauregard, his monograph of the vesicatory insects.t For ten years 
Professor Beauregard has been at work upon this subject and has given 
us a monograph which exhibits the greatest ability and industry. He 
has taken up in succession the following phases of his subject: Part I, 
concerns the anatomy of these insects; .Part II, the physiology and 
pharmacology. In this second part he especially treats of the place 
which the Uantharides hold among insects and of the comparative ves
icating power of a large number of species of many genera. Part Ill 
is devoted to the habits ot the different forms aud to the study of their 

*Bulletin Agricuitural Experiment Station of Nebraska, Vol. III, Article 2: Insects 
injurious to young trees on tree claims; by Lawrence Bruner, Entomologist, Lincoin, 
Nebr., June 7, 1890. 

t Catalogue of rlescribed Aranere of Temperate North America, by Dr. George 
Marx. Proceedings U. S~ National Museum, Vol. XII, pages 497 to 594. Extra No. 
782. Washington: Government Priutiug Office, 1i'l90. 

tLes lnsectes vesicantes, Par H. Beauregard, Paris, Bailliere et Cie. 1890. 



3 

life-history, including their extremely interesting larval development. 
Part IV comprises a historical chapter and a general consideration of 
the genera, followed by a catalogue of species and a full bibliography. 

The work extends over more than 500 pages of Royal octavo print, 
and in addition to many text figures there are nineteen lithographic 
plates, many of them double size. The greatest feature of the work, and 
the one upon which Professor Beauregard is to be most congratulated, is 
the fullness with which many of the larval histories have been worked 
out. He has admirably summarized the observations of others and has 
greatly added to our knowledge of the transformations of these inter
esting hyper-metamorphic creatures. He has given us de novo the full 
history of Epicauta 'l.'erticalis, which is entirely parallel with that of our 
American congeneric species, and also of ()erocoma schreberi, and he.)las 
independently followed out and added many new points in the histories 
of 8itaris humeralis, Stenoria apicalis, Cantharis vesicatoria, and Zonitis 
m1ttica. In this connection Professor Beauregard has att(>.mpted a 
classification of the Blister-beetles based on the larval transformations 
and habits, which, although correRponding, to a certain extent, with 
the classification derived from the characters of the adults; yet differs 
m important particulars. It is in the same direction as Brauer's pro
posed classification of the Diptera from their larvre and the attempts of 
various older authors, such as Dr. Horsfield, to compass the same result 
with Lepidoptera. Beauregard gives us, however, careful and extended 
descriptions of the larval forms of three species of JlfelOe, two species 
of Sitan~s, one of Cantharis, two of Zoniti.~, two of Epicauta, two of 
Cerocoma, and five of Mylabris. 

Obituary Notes.-Never before in its bistor.v has Entomology suffered 
so many losses by death within such a short time as during the past 
few months. Such well-known workers as Fr. Loew, Keyserling, Letz
ner have been taken from us, and now we have to record a number of 
other deaths : 

Dr. Adam Handlirsch, of Vienna, died on March 24, aged twenty
seven years. He has written a number of Dipterological papers, among 
them interesting observations on tte life-history of the genus Hirmon
eura. 

Mr. J. S. Baly's death was announced by Mr. Godman at the April 
meeting of the London Entomological Society. His specialty was the 
study of Chrysomelidre from all parts of thfl world, and he published 
numerous descripti\'e papers on this family. His best-known papers 
are the Descriptive Catalogue of the genera and species of Hispidre 
and the Phytophaga Malayana. 

We are also informed of the death of Aboe S. A. de Marseul, the 
founder and editor of the journal "Abeille" and more widely known as 
the author of a masterly monograph of the Histeridre. 
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Finally a few days ago we received the sad news that Dr. Hermann 
Dewitz, Custos at the Zoological Museum of Berlin, Germany, diPtl on 
May 16, after long illness, at the age of forty-two years. He was a per
sonal friend and correspondent and published a number of smaller papers 
on a great variety of entomological subjects, notably a series of articles 
on the motion of insects on smooth vertical surfaces. In descriptive en
tomology be was interested in West and Central African butterflies and 
also wrote a descriptive paper on the earlier stages of exotic Lepidop
tera. 

The death ofDr. George Thurber, one of the first horticultural writ
ers of America, is a sad blow to his many friends and admirers, and a 
deep personal loss to the Entomologist, who had a delightful personal 
acquaintance with him for many years. Dr. Thurber was born in Pror
idence, R.I., in 1821, and was a naturalist of the United States and Mex
ican Boundary Survey in 1850, on which expeditions he collected the 
immense stock of plants which furnished the material for Asa Gray's 
'Plant:e Nov:e Thurberian:e," published in 1854. He later lectured 
on chemistry and botany at the Oooper Union and before the New York 
College of ·Pharmacy, and in 1859 was chosen to the chair of Botany 
and Horticulture in the Agricultural College of Michigan, which place 
he filled until he became editor of the American Agriculturist in 1863. 
After twenty-two years of singular success as editor of this journal, 
he was co-mpelled from failing health to relinquish its active control, 
though he continued to contribute to its columns till within a short 
time of his death. He published several books relating to agriculture 
and country life, "American Weeds and Useful Plants," which ap
peared in 1859, being still the standard work on the subject, and he 
also wrote the botanical articles in Appleton's Cyclopedia. His knowl
edge of insects was perhaps greater than that of most persons who 
make no profession of it, and his correspondence with the writer is full 
of keen observation and suggestion, with an unrivaled admixture of 
humor. 

Mr. Weed on Ohio Insects.-ln the entomological portion of the bul
letin of the Ohio Agricultur~l Experiment Station, second series, 
Vol. III, No.4, Mr. Clarence M. Weed presents a number of practical 
articles on Economic Entomology, comprising the following subjects: 
Spraying to prevent insect injury, Bark-lice of the Apple and Pear, the 
Buffalo Tree-hopper; insects affecting corn, and the Ox- Warble-fly or 
Bot-fly. 

In the fi rst article a num ber of available spraying devices are described 
and figured. The more important insecticides are also g·iven and the 
~ethods of applying each to various crops are described. The Bark· 
hce of the A pple and P ear treated are the well-known pests the Oyster· 
shell_ Bark-louse (Myti laspis pomorum) and the Scurfy Bark~louse (Ckio
naspM furfurus). In the discussion of the injury occasioned - to fruit 
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trees by tile egg-punctures of the Buffalo Tree-hopper ( Ceresa bubalus) 
he suggests as a remedy the spraying of tile infested trees with kero
sene emulsion during Mn.y, or as soon as the eggs hatch, to destroy the 
young before they have scattered to other vegetation. 

Tile corn insects noted are tile White Grub, the larvre of the common 
Twelve-spotted Cucumber Beetle (Diabrotica 12-punctata), and the 
Uorn Root-louse. Rotation is ad vised as a means against the first; for 
the second the theoretical course is proposed of planting squashes, etc., 
in the fields to lure the beetles and induce them to deposit their eggs 
about tile vines rather than the corn. By destroying the vines the 
young larvre would die of starvation. 

In the case of the Root-louse no effective remedy has been discovered. 
The articles on the Ox-Warble-fly or Bot-fly consist of a review of tile 
publications on this subject in the Fa.rmers' Review, lNSEC'l' LIFE, and 
of pamphlets by Miss E. A. Ormerod. Abstracts from the two latter 
sources are given. All tile articles meutionerl are well illustrated and 
some of the figures are new. 

A PEACH PEST IN BERMUDA. 

( Cemtitis capitata Wied.) 

Order DIPTERA: Family TRYPETID£. 

f 
FIG. !-Ceratitis capitata: a, female fly ; b, front view of head of mal~ ; c, spatula-like hair of male 

>~hown at b ; d, antenna; c, larva ; f. anal extremity of same; g, head of same-all enlarged (original). 

This peculiar aiHl strikingly beautiful Trypetid fly was described by 
Wiedemann,* in 1826, as Trypeta capitata, and by him recorded from 
East India. It was subsequently redescribed by Macleay, iu 1829,t as 

----------·---

* Analecta Entornologica, p. G4, :\o. l:?-1. t Zoiilogica l .Journal, Yol. IV, pp. -ti:i-4:':?. 
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Cerat-itis citriperda, who stated tllat it was destructi\'e to oranges in 
Madeira. 

In the Gardeners' Chronicle for 1848 (page 604) Westwood published 
a beautiful figure of tlle species, with indefinite sketches of larva and 
puparium, and gave quite a lengthy account of the insect from speci
mens received from St Michael's (Azores). A number of short notes 
llave been published by G"llerin, Macquart, and Heineken in the older 
publications, and it was recorded by these aut.hors from tile Azores 

' .Madeira, Uape Verde-Islands, Mauritius, anu, by ilearsay, from tile West 
lnuies. Westwood also mentions two other species, one from the gold 
coast of Africa and the other from Andalusia. 

Very recently Rev. H. Henslow•( Gardenm·s' Chronicle, May 24:, 1890, 
Yol. VII, p. 655), gave an account of the same insect, which lias be
come very troublesome in Malt~, where it appeared about fifteen years 
ago and has increased to a very injurious extent during the last three 
years. .A. committee was appointed in ~889 by the late governor of 
Malta, charged with the preparation of a report which will be pub 
lished shortly in the Kew Bulletin. The fly penetrates the half.ripe 
orange' and lays several eggs within it.. This causes the fruit to fall 
when the larva escapes and enters the ground to transform. The reme
dial measures suggested a~e to collect and destroy the fallen fruit and 
to strew the surface of the ground under the trees with a mixture of 
one part of finely-powuered sulphate of iron to twenty-four parts of 
sand, the ground to be subsequently watered. The pest is said to par· 
ticularly attack the Mandarine in Malta, and to be more abundant in 

Fi t:. 2.-Ceratitiscap
itatc•.: a , pupa ; b, anal 
e xtremit.v of same-en· 
larged (original). 

a hot dry season than in cold or inclement weather. 
Thus there appears no record of damage by this pest 
to any other crop than the Orange. 

Osten Sacken, in the Entomologist's Monthly ;llag
azine (XXI, p. 34, July, 1884), makes the general state· 
ment that this fly is injurious to citrus fruits wherever 
grown. This, however, seems to be a mistake, for the 
Yery large orange and lemon industries in this country 
~<eem ne>er to ha>e suffered from this insect, nor in· 
deed from a1iy allied species, although, as we have 
:shown (INSECT LIFE, Vol. I, p. 45), Trypeta ludens, a 
:species of the same family, injures oranges in some· 
what the same way in Mexico. 

Last April, however, we received from Mr. Claud 
W. McOallan, of St. George's, Bermuda, an injured 
peach infested hy maggots. Mr. McUallan in his ac· 
companying letter stated that this pest completely 
destroys the peach crop in the vicinity of St. George's, 
and that Dr. T. A. Onterbndge" some years ago took 
a peach or two and plactd them in a bottle with a 
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wide mouth over which he put a gauze and as the peach decayed the 
maggots grew and soon hatched out flies." 

Later letters from Mr. McCallan accompanied further specimens 
of diseased peaches and conveyed the information that the crop bas 
been infested in the Bermudas for about twenty-five years; that many 
persons have cut down their trees which are now becoming very 
scarce. Prior to this, however, they were most abundant and could be 
looked upon as almost growing· wild. The peach is the first tree to 
blossom in that locality, beginning about the last week in January.' 
Soon after the fruit appears and when about one-third grown it is Runct
ured by the fly. It continues to grow, however, but instead of ripening 
it suddenly becomes quite soft and• decayed and drops from the tree 
upon the g-round, full of maggots and perfectly useless. 

Examination of the maggots found in the fruit first sent by Mr. Me
Callao showed that they were nearly full . grown a.ml resembled that 
figured at Fig. 1, e. The larva is white or pale yellowish, the mandibles 
black, the anal respiratory tubes projected, trilobed and pale brown at 
tip. They were placed in a jar and soon lett the fruit, entering the 
ground and transforming to pale yellow puparia from one-fourth to one 
inch below the surface of the ground. The first peaches were received 
April 23, 1390, and on May 9 sixteen adult flies issued, and upon 
careful comparison with figures and descriptions of Ceratitis capitata 
they proved to be identical. 

The figure well represents the appearance of the fly and no technical 
description is necess_ary. The general color is yellow in both sexes and 
the markings vary from dusky to black. Strikiugly characteristic are 
the two peculiar spatula-like hairs upon the head of the male, shown 
at Fig. 1, b, c. 

As we wrote to Mr. McCallan under date.ofMay 13, soon after breed
ing the first adult~, the best remedy which can be suggested at this 
time will consist in feeding or otherwise destroying the frnit imme
diately after it falls to the ground. This should be done before they have 
time to leave the fruit and crawl off under sticks and stones or under 
the surface of the ground to pupate. The matter is somewhat compli
cated, however, for the reason that the insect is so far known in the Ber
mudas only in the spring mouths, and, as our breeding has indicated, 
tlle flies appear in May, and.we know nothing further of them until they 
oviposit the following February or March. 

With our knowledge of the habits of the insect, derived from writings 
of those who have mentioned it as an orange pest, it seems altogether 
likely that there is more than one generation and that the flies issuing 
from peaches in May oviposit in some other fruit, and in this event the 
destruction of the peaches will only prove a partial remedy, unless it 
should turn out that' a generation in the peach at this time is necessary 
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to fill a gap in point of time in the life of the insect. Tla•:o;e are mat. 
ters which we hope to decide by future correspondence and inves. 
tigation. 

None of tue previous writers give us an inkling as to the number of 
broods, but judging from the rapid development above indicated there 
should be six or eight generations in the course of a season pro,ided 
food is at hand. It is altogether likely t\lat the arsenical remedies will 
be of no effect on account of the fact that the eggs are probably inserted 
·beneath the skin of the fruit and not fastened to it. 

The subject derives an especial interest from the danger of the im. 
portation of this pest into the peach-growing regions of our Southern 
States. It is beyond doubt a tropical insect, and there is consequently 
reason to believe that it will not thrive in the Northern States, but 
peacheR are grown extensively in Georgia and allied fruits in Florida, 
and although peaches are not received from Bermuda in bulk the acci· 
dental importation of the pest is always possible. 

NOTES UPON THE CANKER WORM. 

By Prof. C. W . HARGITT, Oxford, Ind. 

I learned during the past winter that a large orchard (apple) in the 
vicinity of Oxford, Butler County, Ohio, was subject to very serious rav
ages from some caterpillar, which from the general description from 
one not accustomed to close observation, I suspected might be Olisio· 
campa sylvatica. Having no means at hand of determining the matter 
definitely, I asked to be notified at once if tbey made their appearance 
the following spring. On June 5, I had notice that the depredations 
were under way and at the earliest available moment I secured convey· 
ance, and on the 9th drove to the orchard, some 4 miles distant. 
When nearly a mile from the place a very strange sight appeared. The 
orchard looked as if it bad been burned and scorched by fire, except a 
small corner extending some distance diagonally from the main orchard, 
and the outer rows of trees. These, except upon a .side adjoining a wood, 
were comparatively free from injury. Upon entering the orchard a sad 
sigh t was presented. Many trees were d~ad, the result of previous 
attacks. Others were evidently dying, and the entire orchard, with 
the exception above mentioned, was very greatly damaged. We were 
doomed to disappointment so tar as being able to find the various stages 
of the devastating work. The worms had, in the language of the owner, 
"run thei r course ; " and it was with difficulty that enough specimens 
coultl be found for identification. 
F~om t~e owner, Mr. C. C. McCreary, I was able to gather the fol· 

lowmg pomts : ( 1) The depredations had been going on during a series 
of about five years, and growing worse each year. (2) They appeared 
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first in the interior of the o;chard, but on the side nearest the wood. 
(3) They were allowed to continue under the. impression that they 
would probably" run their cour~e" in a season or two and then disap
pear. (4) Several sorts of birds had been noticed to specially frequent 
the orcharu during the period of the ravages, especially the common 
cedar birds, the bluebird, chipping sparrow, and others. I noticed 

. during our stay in the orchard the following birds which appeared to 
be engaged in searching among the withered leaves for the remaining 
worms: The cedar bird, bluebird, chipping sparrow, song sparrow, 
summer warblers, robin, cat-bird, crested fly-catcher, kingbird, anu a 

' few others passing through, but not apparently engaged in seeking 
r food. 

Mr. McCreary informed me that during the earlier part of the spring 
· when the worms were abundant the birds were more numerous. 

Altogether the case seems similar in many respects to the report 
made by Dr. S. A. Forbes in Bulletin No.6, of Illinois State Laboratory 
of Natural History. 

There remains another interesting point to be considered, of which I 
have seen no account, in reference to the Canker-worm: namely, some 
indications of parasitism among the worms this year. Upon going into 
the orchard Mr. McCreary expressed surpl'ise at not finding more worms, 
stating that only a few days previous they were fairly plentiful, though 

· much less. abundant than a fortnight earlier. This suggestion, together 
with the sickly appearance of two or three specimens noticed, led me to 
suspect the possible influence of parasitism. Further search revealed 
the presence of dead worms, though not in any considerable numbers, 
of the evident appearance of parasitized specimens. Whether this had 
been extensive appears doubtful, though the obvious indications of it 
are interesting. I regret that I had not information in sufficient sea
son to more satisfactorily study the case in detail. It should be stated 
that Mr. McCreal'y undertook on a small scale the experiment of spray
ing a few trees with London purple, but owing to the almost incessantly 
rainy weather prevailing at the time it was practically of no conse
quence. 

JUNE 10, 1890. 

MONOSTEGIA IGNOTA Norton. 

B~, FREDJmicK W. MALLY. 

Since the appearance of my article in INSECT LIFE, Vol. II, No. 5, 
pp. 137-140, on the life history of 111onostegia i,qnota, additional points 
of interest in its development have been ascertained. This, together 
with a desire to consider Mr. W. H. Harrington's article in INSECT 
LIFE, Vol. II, Nos. 7 and 8, pp. 227-230, induces me to collect my notes 
in the form of a short article. 



10 

At tlH' tir11e my former article was written it was too early to assert 
positi•ely that this species was single brooded. This point is uow po~
iti•ely determined, as the larvre obtained from eggs deposited by the 
imagos in confinement have been kept in the usual way in a breeding 
cage until now, when the imagos have emerged. Thus I have tlw his
tory of this species from imago to imago again, and have the original 
females for comparison. 

l\Ir. Harrington's difficulty seems to be a kind of reluctance to recog. 
uize two distinct species of saw-tlies attacking the strawberry and a 
suspicion that it is only one species with Yariations. If all the imagos 
collected by him are Harpiphorus maculatus Nor. it is evident tllat the 
venation, size, and coloration of that species are very Yariable. It is tlle 
evidence pointing to the establishing or separation of the strawberry 
saw-flies into two species U.tat I wish to consider briefly. 

Dr. C. V. Riley, who has so thoroughly traced the life history of H. 
maculatns, gives a description of the larvre from which the imagos were 
reared, in the American Entomologist Vol. I, p. 90. From this descrip· 
tiou we find that the larvre of H. maculatus may be distinguished from 
those of .JYJ. ignota by having three large black spots ou the llead. 
Thus the question to be determined is whether these characters of 
the lar\re are constant, and whether the imagos reared from them are 
constant. This I hope to do by prest\nting proofs for the same or re· 
ferring to the literature ou the subject in such a way that those inter
ested may investigate and decide for themselves. 

Through the kindness of Prof. F. M. Webster, of LafayettP, Ind.,I 
ha'e before me the lan·re from which he reared imago::; of H. maculatus. 
These larvre bear the three black spots on the head, as described by 
Riley. Through the kindness of Prof. S. A. Forbes I have before me 
the imagos of H. maculatus, and also a part of the lot of larvre from 
which they were reared. Again, it is found that the larvre bear the 
characteristic markings of the head airearly spoken ot Tl.tUs, from the 
writings of those who have traced the life history of H. maculatus from 
imago to imago, again it appears that the above-noted larval characters 
are constant, and that the imagos reared from them are also constant. 

My own experience in rearing imagos from larvre with l.tPads of a 
uniform yellowish brown color bas already been stated in a former 
art icle. However, a few observations made by Professor Osborn and 
my brother, Charles W., at Ames, Iowa, this spring, may be of interest 
as a check on my work of last year. Tl.te breeding cage containing the 
saw-fly lanre which were reared from eggs deposited in confinement was 
left in charge of Professor Osborn when I left for Champaign last Octo· 
ber. This spring Professor Osborn sent me imagos of both sexes taken 
from this cagP, and sta ted that they had emerged April 16, 1890. 
About the same time _my brother made sweepings on the same straw· 
berry bed where I had collected last season, and he also sent me anum· 
ber of specimens. 
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From the labels on the specimens I note that the earliest <late of capt
ure is April18, 1890, and the latest April 28, 1890. He informs me by 
letter that after this date no imagos were captured, though he made 
several sweepings of the strawberry bed on later dates. This agrees in 
the main with my own observations as to the date of appearance, period 
of egg-deposition, etc. 

Comparing the reared specimens of .M. ignota sent me by Professor 
Osborn with those I studied last year and those collected by my brother 
t.his spring, I find them all to be identical. The venation of the wings 
of the twenty-two specimens of 1ll. ignota collected this spring, and 
which are now before me, could not be more constant, even in minute 
details. The imagos vary slightly in size, and considerably in the dis
tinctness of the spots on the back of the abdomen. 
' I ha ,-e before me specimens of both sexes of H. maculatus an <I M. ·ignota . 

.As I look at them I note the following differences: First, ignota is larger 
and more robust. Second, the general color of ignota is a shining black, 
which is equally true of the head and thorax of maculatus, but the color 
of the abdomen of the latter is distinctly brown. Third, the spots on 
the back of the abdomen of macula.tus are more distinct and ~:;triking, 
due to their pure white color~ than ignota, in which the spots vary from 
a ligllt gray to black, in which latter case the abdomen is of a uniform 
black color. Fourth, the legs of maculatus have much more white than 
those of ignota. 'rhc above-named differences are such as can be read
ily noted by cowparison. Except venation of the wings I must say 
that, so far as I have observed, the ~olor and markings of H. maculatus 
are quite distinct and constant. 

Reviewing the points brought out by this brief discussion of the life 
histories of the larvre and imagos in question, we find that the larvre 
may be separated into two distinct kinds by strong and well marked 
characters; tl1at the imagos reared from each kind of larvre are also 
distinct an <I constant and can be easily separated by comparison. The 
only con~lusion which I can arrive at from tl1e above given evidence in 
audition to t11e details of what has been given at previous times by other 
authors, is that tl1ere are two species of saw-fljes attacking the straw
berry. My conclusion at the first was not hastily made, nor was it based 
solely on the difference in venation of the two speci(>s, but rather upon 
the only true basis, that of a study of the characters anu habits of the 
various stages of their metamorphosis. 

My statement in a former article that the two species could be readily 
distinguisl1ed by noting the difference in venation was made before any
thing had been written concerning the variability of the venation of H. 
macula-tus, and was correct so far as our knowledge of that species went 
at that time. Since the publication of Mr. Harrington's article I 11ave 
brought together as many specimens of H. maculatus as possible, so that 
I might stnuy the venation of that species. I can verify Mr. Harring
ton's claim as to the variability of the same. Twenty-six specimens 
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were carefully studied with the following result: Tlwse having the 
normal venation, males 3, females 19; those having three submarginal 
cells in one anterior wing and four in the other, males 1, females 3. No 
specimens were found having four submargiual cells in both anterior 
wings, as were found by l\Ir. Harrington. It has been my experienoe 
that where variation in venation occurs at all it is not tile same in uoth 
wings. As already stated, not the least variation in venation was found 
in the specimens of ignota studied, which with this season's material 
runs up to some fifty specimens. 

In 1.0:,- study of Iowa and Illinois saw-flies f have found considerable 
variation and uncertainty in their venation, and do not consider it a safe 
basis (otller tl11ngs being equal) for distinguishing species. Of the spe· 
cil:'s wlliclllla\e been found to lie especially variable in this respect are 
Semat1ts ribesii Scop., Jlonopluulnu~ r-ubi Harris, Eriocampa cerasi Peck, 
and in a less degree Fristiphora gros:mla1·iw Walsh. 

DESCRIPTION OF THE MALE OF MONOSTEGI.A. IGN01'.A. Nor. 

:::liiWL' the male of Jl. ·ignota to my knowledge has not been described 
1 appeud a description of the same herewith: 

Jlalc-Body shining black, less robust than the female. .A.ntennre about as long 
as the head and thorax, finely hairy, slightly en larged in the middle; first joint twice 
as long as tho second, third longer than the fourth, remaining joints !lnbequal. 
Head black, rugose, slightly hairy, with three depreiSsions about tile ocelli aud one 
extl'nding around tile base of each antennre to the l.Jase of tile clypens, Nasus cre
nate, Anterior angles of tile prothorax white or dusky, spots on the tergum light 
gray or fuscons or entirely wanting. Leg!! black. Knee joints of all the legs whitish 
or fuscous, anterior and middle tibire with their tarsi light brown or fuscous. Wiugs 
and venation same as in the femafe. 

One specimen has the knee-joints of the posterior pair of legs black, another has 
the legs of a uniform color throughout. 

LARV 1E OF A CRANE-FLY DESTROYING YOUNG WHEAT IN 
INDIANA. 

By F. M. WEBSTER, La Fayette, Ind. 

Although the larne of these flies have long been known to oe de· 
structh-e in England, reports of their ravages in America have been 
nry rare, and besides of quite recent occurrence. An outbreak ap
pears to have occurred in meadows in southern Illinois in 1887 1 and 
we _studi~d anothe~ in clover fields in _Madison County, Indiana, i'n the 
Rpnng of 1888, while a report of injury to growing wheat in California, 
11~ March, 1889~2 closes_ the list, unless we include complaints of injury to 
\\heat about Ohampa1gn, Illinois, in 1885,~ which, though at the time 

1 Prairie Farmer, July 16, 1887. 
• Pacific Rural Press, March 2:!, 1889. 
3 Prairie Farmer, September 18, 18tl6. 
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attributed to earth-worms, might possibly have been due to Tipulid 
larvm. 

April 24, of the present year, Mr. J. G. Kingsbury, of the Indiana 
Farmer, called my attention to reports from Mr. T. H. Kendall, in refer
ence to the ravages of an unknown worm which had been observed. some 
time previous in the wheat fields in the viciuity of Farmersburg, in the 
extreme northern part of Sullivan County. 

A visit to the locality on the 26th, and especially to the fields of Mr. 
Kendall, revealed the nature of the depredator and effect ofits ravages. 
The insect was, at the time, the most abundant in the pupal stage, tbes~ 
pupm, after the manner of the Tipulidm, in general occupying vertical 
cells in the ground. Larvm were, however, present in considerable num
bers, both in the earth and on the surface, and not .only about the wheat 
plants, but also about stray clumps of timothy, of which there were a 
considerable number scattered over the field among the wheat. For 
reasons which will appear further on, the numbers present in both 
stages did not correspond at all with the reports of Mr. Kenrlall nor 
with the amount of damage clearly ·attributable to the pest. The most 
seriously injured fields were tho~e which had been in clover the previous 
year. 

Of two fields, adjoining each other, one sown on oats stubble, the 
other on clover sod plowed early in October, the latter was damaged 
fully fifty per cent. while the former had escaped uninjured. Another 
field, a short distance from these, also in clover last year but plowed 
late in August, was damaged only about fifteen per cent. A cl<wer field, 
adjoining the first two, bad been completely ruined, but this might have 
been in part due to the winter, although the insect was present in 
abundance. A close inspection of the most seriously injured fields 
showed large areas of grain totally destroyed, while other areas among 
them were little injured. 

The plants themselves have not been thrown out by the frost, but 
were well fixed in the soil. The day was rainy, and many of the dead 
plants had a green appearance like that of wetted hay, and did not at 
all resemble those killed by frost or freezing, indicating that they had 
withered. 

Mr. Kendall stated that up to the first of February his wheat was in 
fine condition, but after that time it began to die, and continued to do 
so rapidly until about the first week in April, since which time the 
depredations had gradually ceased. Soon after the trouble began he 
had observed the larvm in myriads, both aho,·e and below ground, but 
they worked below, not cutting otl' the plants, but apparently wound
ing them and sucking the juices. . 

In working about just beneath the surfac~ of tbe ground they raised 
ndges lil{e those made by the mole but about the size of straws, and the 
earth immediately about the plants was often worked up as if by ants 
or earth-worms. 
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A large number of larvre and pupre were secured and taken home in 
order that I might be able to stu1ly tllf» method of feeding in the larvre,se
cure adults, and watch the oviposition of the females which, I judged, 
might differ from those previously studied in case they proved of a dift'er. 
t•nt species. While collecting this material, not only many dead pnpoo 
were noticed, but also larvre, lying on the surface of the ground, many of 
which had turned black, wholly or in part after the manner of diseased 
()abbage-worms, which led to the suspicion that they had been attacker! 
by a fungus disease, which had reduced their number and consequent 
lllJllry. While all living material was, on my arrival home, placed in a 
breeding cage and thus kept out of doors, all of the pupre were de
stroyed, almost entirely, I believ-e~ by this fungoid enemy, which Dr. J. 
U Arthur informs me is undescribed, and for which be proposes the ~IS. 
name Empusa par.hyrrhinre. One larva constructed its cell, in the earth 
in the breeding cage, and transformed to the pupa, but the next day 
this pupa worked itself upwards out of the cell, and was found lying on 
thl• surface dead aud covered with spores of Empusa. How much this 
fungus had to do with the stopping of depredations of the larva on 
the wheat, it is of course impossible to say, but it must have destroyed 
a larg·e portion of the pest. 

The first adult appeared in the cage on the 28th, two days after 
removal from the field, and proved to belong to the genus Pachyrrhina. 
The adults emerged so very sparingly, aud at such long interval~, that 
no opportunity was ofh:red to secure fertilized eggs or note the ovipos· 
iting bahlts of the females. 'fhe first of the only two females reared 
was nearly dead when a male emerged, and, though fertilized, died 
witlwut ovipositing, and the male refused to pair a second time, leaYing 
tlle second female without a mate, she dying before a second male 
emerged. Two females and four males were all the adults secured from 
tl.Je material brought home. An occasional adult was observed in the 
vicinity of LaFayette and one found in a breeding cage placed over a plat 
of blue-grass, which fact, together with the occurrence of the larvre 
~bout timothy, in .\lr. Kendall's tield, leads to tlle suspicion that the 
msect may breed in lloth grasses and clover. Young wheat was seri· 
ously damaged during March throughout the State, but bow much was 
(}ue to the attacks of these insects it was impossible to determine. 

MAY :!4, 1890. 
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SOME OF THE BRED PARASITIC HYMENOPTERA IN THE NATIONAL 
COLLECTION. 

(Continued from p. 3;,;) of Vol. ii.) 

Family BRACONIDlE-Continued. 

Subfamily Microgasterinre. 

Parasites. Hosts. 

Mirax aspidiscoo Ashm ...... . ...... . .. _ .. Aspidisca splendoriferella Clem., on Apple. 
Washington, D. C., July 25-28, 1879. 

Mirax lithocoll~tidis Ashm .... _ . . ..... _ .. Leaf-min t-o r on locust. St. Louis, Mo. 
Mirax grapholithre Ashm ... ____ . _ .... . .. . Grapholitha p1·univora Walsh, on Apple. 

Washington, D. C., May 3, 1881. 
Apanteles carpatus Say : . .... . .. - ..... . . Tinea pellionella. Adrian, Mich ., .June 17, 

1885 . . 
Tinea tapetzella. St. Louis, Mo., July. 

Apanteles ed wardsi i Riley . . .. ..... . . ..... Pyrameis atalanta L. New York. 
Apanteles caccecioo Riley ...... . ...... .. . . Cacmcia semiferana Walk., on Box Elder. 

St. Louis, Mo., June 21-29, 1876. 
Apanteles megathymi Riley . ... . .... . . .. . Megathymusyuccm Bd. L ee., on Yucca, Bluff-

ton, S. C., Apr. 27, 1877. 
Apanteles limenitidis Riley ......... . .. .. Limenitis disippus Godt., on Poplar. St. 

Louis, Mo. 
Apanteles limenitidis Y. fl.aviconchoo Riley. Co lias? on Grass and Clover. St. Lou is 

Mo., May 7, 1873 ; . Oct.l8, 1881 ; Cadet, 
Mo., Apr., 1884. 

Leucania ttnipuncta T Bradford, Conn., 
June, 1880. 

Found also at Washington, D. C., Aug. 
29, 1882, and Sept. 1, 1882, at Cham
paign, Ill. 

Apanteles koebelei Riley . . ___ ... . ........ .Melitma anicia on Castilliana pa1·vijl01·a. 
Summit Station, Cal., July, 1887. 

Apanteles hyphantrioo Riley .............. Hyplwntria textor Harr. Washington, D. 
c., 1887. 

Apanteles lnnatus Pack . __ .... ___ ... _ .... Papilio aste1·ias F . Athens, Ga., Aug. 1, 
1885. 

Apanteles argynnidis Riley ... _ ...... : . .. Argynnis cybele F. Washington, D. C., and 
Coa.lbnrgh, W . Va. 

Apanteles xylina Say ...... . ... . .... . .... .A1·ctiidlarva. Jacksonville, Fla., Jan., 27-
29, 1880, and Washington , D. C., Dec. 7, 
1886. 

Apanteles scitulus Riley .. .............. .. Spilosonui vi1·ginica F. St. Louis, Mo. , Apr., 
1870. 

Apanteles fl.avicornis Riley ....... .. . _ .. _. Thanaos jut•enalis E., on White Oak, St. 
Louis, Mo. 

Apanteles emarginatuH Riley ......... . .. Acronycta brumosa Guen., on ~4lnus incana. 
Washington, D. C. , Oct. 21, 1:'::!~. 

Papiliv t1oilus ? L . Washington, D . C. 
Apanteles theclm Riley ..... . ............. Thecla sp . Ton cotton. Augusta , Ga., Sept. 

26, 1878 ; Selma, Ala., Sept. 6, 1880; and 
Marion , Ala., July7 , 1880. · 

2902-N o. 1--2 
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Paralitr~. HoBIB. 
ApantE'lt'~ j uuoui:t• Ri il'.\" .... . . ........... Junonia Cll'l!ia ou Plantago lanceolata. St. 

Louis, Mo., Oct. 17, 1874 . 

. \pan tell's canluicola Pack . . ............. Pyrameis cardui L. 
Apuut•·lt-~ smerinthi Riley ... ... .......... Smerinthus ocellatus T* on Willow. 

St. Louis, Mo., June 10, 187:!. 
Apnutell's orolwuw Forbes ..... . ......... . Mesogmphe rimosalis. Champaign, Ill. 
Apautdes paleacrita· Riley ...... . ...... .. PaleacritavernataPack. Lawrence, Kans., 

May :.!0, 1869. 
A pan It'll's atalantro Pack ................. lanes8a milberti Godt. Coal burgh, W. 

Va., July 18, 181-lti. 
Received also from Dr . . Packard, Salem, 

~lass. 

Bred also by Dr. Packard from Vanessa 
atalanta L. 

Apautl'lt·H utilis French .... ...... .. .. .... Pionea rimosalis Guen. on Cahbage. Lone 
Star, Miss., Oct. 17, 11"79. 

Apauteles coogregatus Say ... .. .......... Darapsa myron Cr. St. Louis, Mo., 11371, 
and Pleasant Valley, Iowa, Aug., 1889. 

Sphinx hylre 11s Dr.¥ St. Louis, Mo., 1871. 
Sphinx 5-maculata Haw. St. Louis, Mo., 

1il72. 
Sphinx plebeia F. St. Louis, Mo., Nov. 3, 

1877; Washington, D. C., Aug. 4, 1885, 
aud Coalburgh, W.Va. 

Sphinx catalpa; Boisd . Knoxville, Tenn., 
Oct .. , 9-19, 1879. 

Sphinx caroli11a L. Sandford, Ky., Sept. 11, 
1879 ; Fredericksburg, Va., Sept. 29, 
11:372; Washington, D. C., Jan. 22-Apr. 
11', 1881. 

Received it also from Montevallo, Ala., and 
Williamsport, Tenn. 

A pantl·les acronyctro Riley .. ..• . . ........ Acronycta popnli Riley. Rt. Louis, Mo., 
11:369, and La Fayette, Ind., Sept. 14, li:ll:lU. 

Apanteles glorueratus L .................. Pieris rapre L . Adrian , Mich., Jan. 19-2~, 
1·:k':3; Adrian, Mich., Feb. 27-Mar. 15, 
181:3:3; Mountainville, N. Y., Jan. 4-23, 
1884; Philadelphia, Pa., Apr. 21, 1885; 
Alhany, N. Y., Nov. 6, 1885; East Stone· 
bouse, Plymouth, England, Apr. 21, 181:34, 
and Apr. 12-May 5, 1886; Washington, 
D. C., Nov. 11, 1884, Apr. 30-May 
7, 11"1-l:"i , and Brownfield, Me., Apr 14-1G, 
1886. 

Apanteles pbolisorre Riley . Ph · .. -- ..... ·...... oltsm·a cat111l11s Cram. St. Louis, Mo., 
lrJid; Coa.lhurgh, W. Va., and Washing· 

Apanteles orni eris W to~, D. C:, Aug. 29, 1888. 
g eed · · · · · · · · · · · · .. -. Ormx gemtnatella un Apple. Champaign, 

A 1 lll. pante es 'arrotbrip;e Weed S . 
.. · · .. · ...... a1·rothnpa rewayana. Washington, D. C., 

Jnly 26 anrl 27, 18!:!6, and Champaign, 
III. . 

----~~~~--------
.This is probabl s · L • Y merrntnuss gemtnatus Say. 
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Parasites. Hosts. 

Apant~les aletire Riley_ ................. . ..Jletia xyUna Say. Crescent City, Fla., and 
Selwa, Ala. 

Apanteles cassianus Ril11y ............ _. _. Terias nicippe on Cassia ntatylandica. St. 
Lvnis, Mo., Oct. 8, 1874, and Aug.4, 1875. 

Apanteles politus Riley .............. . ... Scoleocampa liburna Guen. St. Louis, Mo., 
1872. 

Apantelesmilitaris Walsh ........... .... Leucania unipuncta Haw. St.. Louis, Mo., 
June 28, 1869, and Aug., 1875, and Wash
ington, D. C., Apr. 11,1882. 

Microplitis ceratomire Riley ........ _ .. _ .. CB!"atomia amyntot Hb. St. Louis, Mo., 
and Champaign, Ill.; St. Louis, Mo., Mar. 
6, 1874. ' 

Smetinthus excrecatus Abb. 
Microplitis gortynre Riley ....... _. _ ..... . Acllatodes zere Barr. Iowa. 

Hyd1·recia immanis Guen. on Hop. Knox
boro, N.Y., Jan. 25, 1t75. 

Microplitis mamestrre Weed ............. . Mamestm picta Harr. Washington, D. C., 
Sept. 11::!84; Albany, N. Y., 11::!87; Cham
paign, Ill. 

Microgaster gelechire Riley .. ............. Gelechia gallresolidaginis Riley. St. Lon if', 
Mo., Apr., 1867, and Apr., 1868; Wash
ington, D. C. Oct. 9, 1883, and Apr. 17, 
1883, and Apr. 28, 1884. 

Micro gaster carinata Pack ........ .. . . .. . Pyrameis atalanta L. Cambridge, Mass. 
(Scudder.) 

Sub-family Agathidinc;e. 

Agathis exoratns Cr ... ... ------ .... .... Eurycreon 1·antalis Guen. on Ambrosia. 
Cawden,Ark., July 6, 1888. 

Collected also in Texas, Mo., Mich., Wis. 
Agathis media Cr ........................ Grapholitha ninana Riley on Acacia feli-

cina. Fort Huachuaca, Ariz., June 20-
27, 1883. 

Microdus sanctus Say .................... Tort1·icidborer in stem of AmbTo8ia. Wash-
ington, D. C., Aug. 25, 1886. 

Collected also in Texas, Mich., S.C. 
Microdus laticinctus Cr. ................. Tmetoce1·a ocellana Schiff.on Apple. Wash-

ington, D. C., June 10, 1879; Canada, 
July, 1870. 

Microdus tortricis Ashm ... ~ ............ Tort1·icid on Blackberry. Washington, D. 
C., Dec. 16, 1885. 

Leaf-folder on Vibu1·nunt. Kirkwood, Mo., 
June 2, 1886. 

Microdus grapholithre Ashm ..... ... .... .. G1·apholitha malachilana Zell. Kirkwood, 
Mo. 

:\1icrodus albicinctns Ashm .............. Tort?·icid on Chestnut. Kirkwood, Mo., 
June ~o, 1886. 

~licrodus agili!l Cr. . . . . . . .. _ ..... .. ..... Caca:cia rileyana Gr. on Hickory. Glen-
wood, Mo., May, 1868. 

Caca:cin infumafana Zell. on Hickory. 
Iron Monutain, :\lo., June 10, 1869. 

BotiserecfalisGrt.,ou Polygonum. St.Louis, 
Mo., Sept., 1873. 
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l'~rrruitfs. 
Hosts. 

. Geleohia absco11di lell.r Walk., on Polygo11wn 
Mu·nulns a;.:il1' ( r .... ···· · · · · ··· ...... . . acre. Washiugtou, D. C., :\{ay ~6, l ·"'~tH. 

R. 1, • ~1 :-5 J'wdi-"·a. sp. f on Solidttgo lan oeolata . Wash· 
ltlicrodu~ melauocephalns J ey, • .. -- -- . ,, J 1~-l-

wgton, D. '-'· • une ' · 
. Tineid on Cephalauthu s occidentalis. Wash-

Microdus cmctus Cr - -- · · · · · · · · · · · · · · ·- · . D c J ne 3 a nd 28 11'3-".t . 
mgtou, . . , n . , 

____ ____ •. Cecidomyi id in cone of ..Jbtes bmcteata. Jo
Microdns bicolnr T l'rnv . .. ---

Jon, Cal. , Sept. 8, 1880. 
· · · Pa'disca strenullna \Yalk., on Ambrosia. MicrndnH sumlhmns Cr .. ----------------

St. Louis, Mo., 1873. 

C Cecidomyia on Sensitive plant. Fort Hua-Mll'Tildns calcaratus r...... .•• • •. ...... · 
· cbuaca, Ari z., June ~i , 1883. 

· d · ·d c Tmetoce-ra ocellana Schiff., on Apple. Can-'llcro us earmm es r ............. -- -.-
· ada, .July 20, 1870. 

Coleop/wm cintwella 1 Cham ., on Alnus. 
Washington , D. C., Apr. 10, 1884. 

HOW ARE INSECT VIVARIA TO BE LIGHTED 1 

By A. H. Swi:-oTON, Bedjo1·d, England. 

Kuowlt-dgt> means advanc«>. Of la te years the addition of an insect 
vinrinm to zoologi~al collections has pressed itself on the public notice, 
:uul, as the scientist knows and feels, the wan t of an efficient receptacle 
in whieh to study the habits of wino-ed in~ects has for long been with • 1:> 

him a desideratum ; but I can not think from those artieles that I have 
chanced from time to time to read that any oue has been at much pains 
to I'Oilti'Hil with the outs tandi ng difficulty, tha t of illumination. To 
many tbiR subject may appear futile, others may h ave reputed it, per
haps impious, but eXJlerience teaches. As I have a fancy for a night 
moth or a butterfly flying about my a partment when engaged in read
illg, I ban m·Hr failed to detect their in variable tendency to flutter 
over tbe window pane, save wbeu the evening lamp h as diffused a radi
an1·e, and tlu.'n tbe moths ci rcle around it or go a bumping against the 
wbitt·washed ceiling, the geometrid moths, p~rhaps, of the undomes
ticated kind appearing most at their ease. Evidently the second con
ditio!ls here are most favorable; a vivarium should be diffusely illumi
nated, and probably tbe walls and ceiling should be blackened. But 
what would happen were the illumination fro m t he floor and the same 
were co..-ered over with flowering pl ants~ W ould not s uch an arrange. 
rnent be cong-enial to butterflies whose glance is ever upward; aud in 
the case of thick-bodied moths that are prone t o flap along the ground, 
ought not tbe source of light here to be central, raised, and masked by 
a dark transparent shade y 

It ~s a Yu~gar notion that the hot-house lighted on its four surfaces or 
fin-, Is a sm~able vivarium, when it is mo~t palpable tha t the butterflies 
and moths mstead f d' 1 · h . . 

o 1sp aymg t e1r habits merely flutter over the 
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sashes; and then when we learn to know species by their habits, what 
a real advance it is! 1 have of late been astonished with the supposed 
longevity of Gonoptera libatrix. I brought a hybernating individual 
into my apartment (which is high up, and looks into the road, and is 
in every wise isolated) the winter before last. During the mild spells of 
weather it would frequently circumvent the room at dusk, but it did not 
come out of its hiding on the influx of spring. I reputed it to be dead, 
when, to my astonishment, at midwinter I again saw ·a libatrix. I 
must repate it to be one and the same which came forth like a ghost 
and circumvented the room as before. What a marvellous thing is in
sect vitality and who knows its limits? 

EXTRACTS FROM CORRESPONDENCE. 

A Rose Pest. 

The inclosed insect, or rather the worm which preceded it, has become v'ery de
structive to the roses in our greenhouses. Its habit is, whenever it can draw a leaf 
up against a bud, to do so and feed on 1.he bud, ruining it in a night. Sometimes 
they get under the petals of the larger buds, which soon fade. We shouid like to 
know its true name and if there is a remedy for the evil, which is becoming very se
rious with us. Only a part of our rose-houses so far have been infested. We have 

, supposed that by removing the soil from the top of the beds we might g11t rid of it, 
but do not know how deep they work into the soil. Any information you can give 
or reliable authorities you can refer us to will be highly appreciated.-[ Wilter & 
Co., Denver, Colo., May 5, 1B90. 

HEPLY.-1 beg to acknowledge the receipt of yours of the 5th inst., together with 
the accompanying specimen of a moth reared from a caterpillar damaging roses. 
This moth is the species known as Cacrecia m·gyrospila. It is a common species 
throughout the whole country and feeds in the larval state upon horse-chestnuts
roses, apple, hickory, oak, soft maple, elm, and wild cherry. You ought to have little 
difficulty iu destroying it in your greenhouse by spraying your plants · a!Jout the 
time they are expected to appear with Paris green in the proportion of a table-spoon, 
ful to a large bucket of water. You will gain nothing by removing the soil from 
the top of the beds, as this species does not enter the ground in any stage of its . ex
istence. It transforms to the pupa state within the leaf-roll. Of course some good 

·can be accomplished by picking, but in the case of an extensive greenhouse I would 
advise arsenical spray.-[May 13, 1890.] 

A Parasite of Agrilus.-The Lady-bird Parasite. 

Enclosed you will find the cocoons (No. 1), larva (No. 2), and imago (No. 3), of an 
ichneumon fly, which I suppose to be a parasite of Agrilus ruficollis. 

The female fly (No.3) emerged April 7, from one of a number of cocoons like No. 1, 
taken March 11, from the raspberry gouty galls at the end of a mine where the larva of 
A. rujicollis had perished, it having emerged from the side of the cocoon and not from the 
~nd as it~ usual, and as there are yet larva~ in some of the cocoons taken at the same 
time I do not know if this is the original parasite or a secondary one. Will you please 
give me your opinion on the su!Jject 'I 

Two examples emerged on the 7th of April, a male and female. In making 
drawings of them I dissected the male and was not careful in preparing the female 
(No. 3), thinking I would have plenty of examples when the others emerged. As I 
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""" not wait longer f•>r otht>n•, I send ~'on what yon will ~nd inclosed, hoping the~ will 
be snfficit·nt for you to identify the species. I am prepanng a report on A. ru.fico/1!.~ for 
our Experinwnt.~tation, and due credit will be giv~n in my report. . 

1 haYI' bet•n ~tndying the life history of A. rujicollts for over a year, have exammed 
bnndn·d., of caneR of the n·d and black raspberry, the blackberry, and dewberry, and 

011 ~Llrcb 11, 11"~10, I discovered for the first time that the Agt·ilu8 larvm had all been 
dt'~troved in my black cap raspberry canes. I have not, however, found a single one 
of th~e parasite cocoons in the wild blackberry briers where the ..4grilus larvm are 
<Jnite plentiful. 

Yt>~terday, ~lay .-: , I found a lady-bird (Hippodamia maculata) on a clover leaf at
tacht>d to the cocoon of its parasite, Centistes amcl'icana (INSECT LIFE, Vol. I, No.4, 
p. 103). As there spems to be some doubt as to where the parasite larva makes its 
uit from the body of the Coccinellid, I made a thorough examination of this speci
men (which you will find inclosed ·in the quill, No. 4) while it was yt•t alive. On 
opening the elytra the abdomen was easlly tipped back, readily separating from tlJe 
metaRtt>rnum, causing me to believe that this thoracico-abdominal suture ir; really the 
place of t·xit, as suggested b~- you on page 102, INSECT LIFE, as above. The form of 
tht• anterior abdominal segment would naturally cause the abdomen to tip back or 
up wlwn the lana would attempt to force its way out at this point. I found an
other parasitizl•d specimen to-day, attached to the bark of an apple-tree, the same 
conditious existing as with the oue I send you. 

I also inclose you another example of au insect, being impressed in paper, for your 
iusp•·rt ion. It was taken from a late bulletin of the South Dakota Experiment Sta
tiou.-[A. D. Hopkins, Kanawha Station, W.Va., May 9, 1890. 

REPLY.-The parasite which you have reared from Agrilus 1'uficollis is a new species 
of the genus Bracon. 

It is in all probability a primary parasite, as the species of this genus are reared . 
from Coleopterous larvm. I hardly know what to make of your statement that it is
sued from the side of its cocoon and not from the end, bnt will keep the three cocoons 
tn_ ob~t>rve the issuing of other specimens. The parasite on Hippodarnia maculata .vou 
wJlllind HI tbe species deMcribt~d by Professor Riley on page 338 of Vol. I of INSECT 
LIFE, as Perilitus ame~'icanus. 

You are uuque&tionably correct in your opinion as to the point of issuance of this 
larva from th~ Lady-bird. 1 regret to state that your insect impressed in paper could 
not be found m your envelope. Did you omit to send it!-[May 13, 1890.] 

The Tent Caterpillar. 

On~ town ( Barriug~on, R. I.) is infested with the Tent Caterpillar (Clisiocampa 
amer~na). Every Wild-cherry tree in the town is covered with them. At the last 
:::·:~~-tlt•· luiro;ement Society the propriety of cutting down the wild-cherry 
and that 't•scusseb . orne thought the cherry-trees attracted them from fruit-trees 1 was etter to kill th t '11 ' thought the t b . e ca erp• ars and leave the cherry-trees· others 

rees were reedmg places for th t '11 ' 
in~reased their numbers. Whi h. . e ca erp_l ars, and consequently largely 
1·:'•1. c Is nght f -[J. H. Gr1ffith, Barrington, R.I., May 14, 

REPLY.- Your favor of the 14th. . 
ceived. The answer t •~st., relative to the Tent Caterpillar, has been re-

o your qnestwn depends I h ld . . 
number of wild-cherry tree . th . . . ' s ou 1magme, largely upon the 
wild-cherry tree8 are ve s m e VICIDJty of your orchards. l::iupposing that the 

. ry numerous and that th t "11 upon them unmolested th b e ca erp1 ars are allowed to breed 
their faYorite food pla~t : nlutmh ers of the pests will undoubtedly increase upon this 
th be ' U< e overflow will spr d t th e num r is very small it .11 ea o e orchards. If however 
ure tak WI pav to allow them t · . ' ' s are en for destroying th • 0 remam, prov1ded some meas-
Where there are only a few '1~ ~Orllls as fast as their tents become perceptible. 
moths will alwavs lay the1· WI -c erry trees they will always be infested and the 

• r eags npon th · ' 
., em m preference to other trees. · On account 



21 

~f their small number they can be readily watched and easily treated, either by burn
mg the webs or by spraying with au arsenical poison. I should think, then, that it 
is an advantage to haYe a very few wild-cherry trees ne'l.r an orchard and a disad
vantage to have a large number. The eggs are so easily seen on the cherry-tree in 
winter that the pruning and burning of these is one of the best preventive meas
ures.-lMay 16, Hi90.] 

The Horn Fly. 

The Horn Fly has made its appearance again in considet·able numbers anu is an
noying our cattle ~reatly. I can apply the train-oil to the dairy cows in their stalls, 
but it is exceedingly troubleso;ne, not to say difficult, to apply it t~ the compara
tively \Yild field cattle autl steers. Can an emulsion be made of it, so as to apply it 
to the cattle with our tree-spraying pumps f And if so, in what way is it best done? 
It is impracticable in onr large fields, many of them including woods, to apply lime 
to the droppings, as recommended in the special bulletin on the Horn Fly, issued in 
Hl89.-[H. M. Magruder, Charlottesville, Va., May 12, Hi90. 

REI'L Y.-Your letter of the 12th May has come to hand. There ought to be no dif
ficulty in making the emulsion of train-oil with soap, so as to be able to ·apply it with 
a spray pump; but I am of the opinion that it will be difficult to apply in a spray 
thoroughly enough to cattle in the fields to keep the flies off for any length of time. 
However, as you seem desirous of trying the experiment, I shall be very glad indeed 
to learn the result. To emulsify the train-oil satisfactorily it will only be necessary 
to prepare it according to the inclosed formula, simply substituting train-oil for kero
sene. In spite of your statement that it is impracticable in your large fi elds to apply 
lime to the droppings it seems to me a great deal of good can be accomplished at just 
this time of the year. If the flies are just appearing they will soon begin to lay their 
eggs and the numbers of subsequent generations can be greatly reduced if only a por
tion of the dung is limed. Are there not certain points in the field where the cattle 
stand through the heat of the day and where the dung can be limed T-[May 13, 1890.] 

A Jack Rabbit Parasite. 

I should like to call your attention to a parasite that infests the Jack Rabbits of 
this country, and in view of the fact that the Australian Government offers a large 
reward for the destruction of rabbits in that country it may be that this parasite 
woultl be just the right thing. It occurs in the shape of a large lump on the back, 
hips, and thighs. Upon examination it seems to be made up of innumerable small 
transparent sacs, which are held together in rows. The lump gets larger and others 
appedr and finally the rallbit dies. If this parasite is unknown to scientific men I 
would take pleasure in sending you specimens in alcohol or as you may direct. I 
believe this country would be overrun with rabbits were it not for this parasite. 
But it does not kill them all, and it may be that it does not kill them at all, but I 
frequently find them dead from some cause.-[D. G. Sherrard, Burnet, Burnet 
County, Tex., May.3, 1890. 

REPLY.-1 beg to acknowledge the receipt of yours of the 5th lust. There are sev
eral !!pecies of true "Hots" which infest rabbits, although I am not aware that any 
species is specifically confined to the" Jack Rabbit," nor am I at all certain that the 
parasite which you mention is a Bot. The matter can be readily settled, viz., send 
specimens in alcohol. Please see that the bottle is carefully packed in sawdu;~t, anti 
if you will forward by express, all charges will be paid at this end. Please mark the 
package with your name.-[May 13, 1890.] 

Supposed Bed-bugs under Bark of Trees. 

In No. 4, volume 2, INSECT LIFE, page 106, regarding the "Bed-bug" (.dcanthia 
lectularia L.), I will say that I have seen the "bug " under the bark of the Cotton
wood (Populus monilijera) in many places in the West, and more especially along the 
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· 1 d L'ttl B1'g Horu RiHrs in Montana; h\· pulling off the bark of tho dead ll1g l orn au 1 · ,. · : ,, . 
h ld '· s-01111d 1·u numbers The questwn occurred to me "hat thrv trt'tiB t rv won ue ,, · . . 

d · .. tl . . . not tlull but }lerfecth lively as soon as exposed to the llght.-11 ,... on · 1e\ "<'fl , . • 
[.-:.~I. S~i~tert: captain. Second Cavalry, U.S. Army, Fort Leavenworth, Kans., )lay 

10, I ~~II). . 
UY.Pr. Y.-Your !Ptter of )lay lO has ju:;t come to baud. ~ have ku~wn fo~ some tuue 

I th d t · Bed •·ug "'I'll live for a loug time, eYell for years, 111 locatJOml where I llH C Ollie>! IC ·u . 

buildings have once stood or in spots where there have been camps 111 the wood~. 
But i• "'ems more likely to me that. the insect which you have fouut.l. untler the bark 
oft ht· Cottou-wood i~ not t!Je true Bed-bug, but that it is another quite simi Jar bug of 
tilt' :-:e 11 us .Arad11 s, the species of which are often found in such localities, and which, 
twforo· t }lp,· have att.ained their full size, &trougly 1·esemble the Bed-bug. I can settle 
this point ·fur you if you will take the trouble to send in specimens -Play 13, 1890.] 

The Orchid Isosoma again. 

Siut·t• tho receipt of your letter, t'tc., concerning the Orchid Isosoma, auout which 
Imatl•· inquiries last fall, I have endeavored to make observations and obtain more 
watt·ril\1, hut. owing to the previous vigilance of the fiori~:~t who was troubled uy it., I 
have not bt'en able to do 110. He has given me, however, a nuluber of root~:~ of Cat.tleya 
gigaa alftl,clt-d with galls containing, I thiuk, dipterous larvm. Those I have opened 
l'ont ined fr0111 one to seven maggots, separated from each other !Jy the snb~:~tance of 
the root. I inclo:;e some for your inspection. As you will see, the galls are situated 
lll•ar the tips of the roots. The tronule seems to have been introduced ou a. plant 
from England last year, and to have spread t.o a few plants hanging nearest that one. 
Owing to the cu~tly character of tho plant~:~ atlected by this pest as well as the It~o
tloma, all insects attacking them are destroyed as soon as discovered, but I am trying 
t.J obtaiu as much material as possible.-[Albert P . Morse, Sonth Natick, Mass., May 
.~. } .";111, 

REPLY.-Yours of the l"th instant, with maggots found in galls on roots of Cattltya 
gi[la~, ha11 been recei \'ed. These are the lal'\' m of a specie!! of Cecidomyia, or of the 
allied genu11 Diplosis . I can tell you nothing more until the adult flies are reared. 
As you will notice in mj' note in INSECT LIFK, copy of which I sent you some time 
since, some skepticism exi~:~ts among Enghsh entomologists for the very rea!>on that 
Dipterous galls occur upon these Orchids, aud the Isusomas have been con~:~idered by 
them as th .. ir gn•·'t fiit·s or parasites. This, moreover, would be strengthened by the 
fact that we can unquestionably separate I. o1·chidearum from the restricted geuus. 
l8osuma, which is composed entirely of phytophagic rspecies, were it not for the fact, 
as I al11u st.ate upon page 121 of VoL I of INSKCT LIFK, that t.he larvre have uecn 
watched by me in all stage11 and ouserved to feed upoa the orchid substance, and 
that the t·a\'lty made at fir~:~t is only just large enough to contain it and its frass. I 
am glad tl1at you are int resting yourself iu this matter, and hope that you ,, ill in· 
dlcate your further observations to rue for the benetit of the readers of INSECT LIFE.-
[llay 12 , 1:-,~hJ.] · 

Eristalis in Well Water. 

I ~··ud by mail to-day a specimen of a small worm that infests a \\'ell at this place. 
Orutnary cleaning of the well d 'd f h oes not. get n o t em, but they quickly redevelop, 
~"that one bucket of wat ' II f · · . er WI requently contam three or four. As a matter of 
cou~'l' the water Is not used for drinking purposes, but the proprietor would like to 
~seCJt ~1n•l l:e freed from these pests.-[ Dr. D. B. Frontis, Johnstou, Edgefield County, 
~. ., .., ay '. l~"UU. 

REPLY.-Tlle wa"'gots which . · fi · . s h' 1 fi "' are IU estmg the well Ill your town are thobe of a 
.!rp It Tby of the genus .Erista/i~ and probably belong to the species known a1:1 E . 
..-na.r. e,., larY.e togetll · h h 
known t 1. . . d ' .· er Wit t ose of several allied genera, baYe long beeu 

o 1\e In eca\IU" "~'"etabl tt . 
• o o e ma er, Ill manure, or in !lOft wud impregnated 
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with decaying vegetable matter, and I should say off-hand, without an examination 
of the well, that the very presence of these larvre indicates that the water is not fit 
to drink. If the well were perfectly clean and the water pure I believe that these 
larvm would not be present, consequently cleanly measures are the ones which will 
bring relief. The eggs are laid by a two-winged fly which frequents flowers.-[May 
1~, 1tl90.] 

The Bryobia Household Pest. 

In the summer of 1888 I found a bay window swarming with red spider. I had 
them cleaned down, the window washed outside and within. In a few days every
thing was as bad as before. I again had it cleaned and rubbed-glass, casing, 
and above, on the outside, with kerosene. As soon as the kerosene had dried out I 
was affiicted as before. By this time I had discovered they were more or less on every 
window with a northern aspect; they were also on the carpet, webbing from the 
floor onto the base boards, and on the wall under the window-sills, where I could not 
use kerosene. They were in the drapery, and could not be brushed off without soil
ing it. The only way was to hang it out,, when they would drop off. 

Being very sensitive about" insect life '' about my premi,;;es, having always kept 
clear of it, it took some courage for me even to hint the case to my neighbor 20 
rods away, and find out if she had Heen the like. We examined her house thoroughly 
on the northern sic;le, and found no sign of it; nor could I ever hear of or see, peer 
round as much as I would, a case during that summer; and so I concluded my house 
was the only on11 whose door posts were not marked when the plague passetl by. In 
order to keep them down, I can not say clear of them, I sprinkled the carpet and 
every thing that would not bear kerosene with gasoline, using perhaps a pint, being 
sure there was no fire in the house, nor like to be before it would evaporate. Every 
morning as soon as breakfast was over, I drew a broad line of kerosene across 
the whole northern side of the house, sprinkled the ground with carbolic aeid and 
water. I found dandelions loaded with the spider; while across the path 3 feet 
wide, iu the snn, there were none on the dandelions. At that time I supposed it was 
the result of set,ting house plants troubled with red spider out on the north of the 
house in 1880-1882, not since. 

In 18o9 I saw two houses where rooms of northern aspect were troubled with them. 
One was a house in which was no tenant, and '>in a week after it had been newly 
painted (ecru-colored paint), newly papered, and well calcimined, it was a sight which 
would drive a careful housekeeper to despair. 

The last case that carne to my notice was in December, Hi89, after we had had a 
bard freeze (3 degrees below), then very mild weather. A lady and her husband, 
spending the evening, told of the plague of red spider just infesting their house; they 
bad never seen anything like it. This was on the northeast side of their house.
[Mrs. H. S. Perry, Elgin, III. , May ·5, 1rl90. 

REPLY.-Yonr letter of May 5, giving an account of your experience with the so
called " red spider" has been received. We are very much obliged to you for the 
trouble you have taken in sending this account, which we shall take pleasure in pub
lishing in a near number of INSECT LIFE. An account of any further experience, 
should these creatures bother you again, will be thankfully recei ved.-[May 12, 1890.] 

Florida Orange Scales in California. 

We are somewhat alarmeci at the great quantities of imported Florida trees that 
hM·•• oflate beeu brought into the State largely infested with the Florida scales, nota 
bly the Long Scale (.Jfytilaspis glaverii), the Purple Scale ( .llytilaspi8 citl'icala), and the 
Chat!' Scale ( Pa1·lataria pm·gandei), and also the Florida Red Scale ( Aspidiatus fic us) . 
I iuclose you some leaves taken from trees planted a year ago at Downey. Knowing 
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r ·1·., with tbt·~e insects hav ing lived iu the Magnolia RtatP, I would that >•m are ,ami 1 .. r • · ' . . . 
:
1 

•1 . . •reat favor if ro n will lmetly a nswer the follow lUg questiOns: 
('nn~H t'r t · a '~r~ h · -... . 

r · t H w t.lt~s t rnctive is the P urple Chaff and · Long ~cale f That Is, what are 
the 

1;~,• ra~ cbaractPriA t ie~ of an in fected t ree all!l its fmit f How does the tree 
show bcin~ iufectt>d f :-> ome claim here t hat t he lea ves curl , turn yellow, and d~op 
otr, and that tlw trurler growth d ies and t he tree presents the appearance of havmg 

bet"n " ·on·herl by fin•. . 
:-;, .,:ond. Wh:~t is tht• best means of extermi nating them f Do you cons1der dipping 

and the gas remedy IM"evious to pla nting a bsolute proof against sca le 1 !s absolute 
quarantine the only s:lft• and sure means of freeing the country from this new and 
now thr~af< ' lling iu ,·asion of insect pests f 

Thinl. The statement is often made her e t ha t t he Florida Scates will not live in 
thil! dry climate. :->an Bt>rnardino lays pa r ticula r stress upon this point. Livescalee 
(Pnrpll' and Chafl') have been fo und on t rees pla nted a year a t Pomona., and it would 
seem that. if thr~· thrivell there t Le r.h an ces of their li ving and breeding at Riverside 
and San Bernardino are rather good. 

In your opinion will they not live and thrive in any portion of California wheretbe 
c1trus fruits fio a rish f If uot, what locali t ies are peculia rly adapted to their well· 
hein~ f 

Fourth. How rap idly do they spread , and when is their breeding season. 
Any other information that you can fprn ish touching this subject will be appre. 

ciat <>d. The growerH here are becom ing seriously a la rmed.-[Henry W. Kruckeberg, 
Ln' AngeleM, Californ ia, April 21, l e90, to Mr. Albert Koebele. 
REPLY . - ~I r. Albert Koebele has referreu to me your letter of the 21st ultimo, tOo 

gether with the specimens which you sent h im. The iusect which you forwarded 
and which bas been imported into yo ur Stat e upon tn:es from Florida is the common 
Purple i:lt•al<' ( .lly tilaspis citricola). This is one of the worst of the Florida scales, 
although not equaling in sever ity of its at tack the San Jose Scale, the \Yhite Scale, 
or th<· Ret! ~cale of Cali fornia. Its effec t s in ex treme cases are like what you de
scribe. Tht• q uestiou as to t he possi I.Jle spread of thi s insect in California is one 
which is difficult to decide without a bsolute ex perimentation. I am familiar with 
the idea that bas been freq nent ly Px pressed t ha t t hese scale insects die out after the 
lirst year in California, hut should be inclined to doubt it were it not for the fact 
that whiJ,. this insect must have been freq uen tly imported it has never taken hold. 
It is kept in subjection in Flor ida by horticulturists by the k erosene emulsion made 
according to the Hubbard formu la, a cop y of which is inclosed on a separate sheet. 
The young lice bt>gin to hatch in March . 
Th~re is another brood in J uly and a third in September or October, and it is at 

t~lt' time of ~be ha~ching of the eggs and the migrat ion of the young that the ernul· 
8100 1' apphed With the best results. Some modification of the life-historv of tbe 
species is t~ be expected if it establishes itself in California . The rapidity of the 
sp~ad of th1s and allied species can Le ganged by that of any scale-insect. Unless 
assisted artJticially it is slo,., ou account of the fact tha t t he female is wingless. 

1 th.JOk there is no cause fo r ser ious a la rm, for these sca les are handled with com· 
prat.Ive ease, and the fact that they have not al ready established themselves in Cal· 
~ urtlla 1[sMsomewhat of an argument against their accidental colonization in that 
._tate.- ay 6, ~ ~~l!.] 

Al>OTHER LEITER -1 spe t d 
bv D Cl fl . · . n a ay and a ha lf a t R ive rside, aud was shown around 
, ~ 1 r. a m, the horticultural commissioner for that district but I found no Florida 
, c. a Ps, except on some oranO't'l t l d ' 
most th h . o rees P ante out the presen t season. They have tbe 

oroug svstem of Inspecti d f d' · . . 
informed ru th ·t h on an ° Ismfect w n of a ny I ever saw. Dr. Claf!lD 

e a t ey emplo · ht · past two ye Y eJg mspectors a t a sala ry of $3 per day During tbe 
- ars every plant shrub and t · · 

carefully inspected d ' ' ree growmg in t he Ri ver!'lide district has been 
• an whenever a seal f k' .1 at once taken to de t . e 0 any mu was found prompt measures were 
s roy It. When only a few s~ales were found on a tree the twigs 
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or ~ranch!'S on which they are located are cut out and burned, but if the scales are 
qUJte numerous on the tree the trunk of the tree is marked with chalk, and the owner 
ot the tree is notified to spray the tree. After the lapse of about two months the 
trees which were marked are again carefully inspected, and if any live scales are 
found on them are ordered sprayed; and this warfare is kept up until the inspect
ors are unable to find a single living scale. I was informed that all of those who 
bad been requested to spray their trees did so at once, everybody being anxious to 
aid the inRpe.ctors in getting rid of the scales. As an illustration of what is being 
accomplished in this direction I may mention a certain orange grove some twelve or 
fourteen years old in. which at the first inspection abont forty trees were found to be 
infested with scaleR, whereas at the last inspection scales were found on only six of 
the trees. 

Such results as this are encouraging indeed, and indicate what well-directed efforts, 
backed by public opinion, will accomplish .-[D. W . Coquillett, Los Angeles, Cal., 
May 9, 1,..90. 

The Larva of the Ox Bot-fly. 

Regarding Hypoderma bovis I shall read the account of the discovery of Dr. Cooper 
Curtice with great attention. If I understand rightly you have not yet developed 
the imago, and the point is occurring to me whether it lies in the compass of possi
bility that these larvre can belong to Cuterebra americana Fab. I scarcely like to 
venture even to suggest this, for your personal knowleuge of this genus will be prob
ably just in inverse ratio to my ignorance, but looking at Brauer's rlescriptions and 
figure of generic type of lan·a·, the idea has entered my mind. 

I think I may safely say that the form of attack would be quite abnormal to H. 
b01Jis in this country. As the point isofso much interest allow me to su bmit my rea
sons to you from about six years' observations. I think that the larva penetrates fro Ill 
the exterior to its location beneath the hide, i.Jecause I have found au excessively 
minute channel leading down from the outside to where the minute larva lay below, 
and when I squeezed the fragment., blood ran up this channel, but I did not see any 
other passage from the torn and bloody hole in which the minute larva lay. Also I 
found a channel partly down from the outside occupied at the lowest part by what 
appeared to me certainly (though too much crushed for me to say it was so) to be a 
larva. I have uniformly, so far as I can remember, found the H. bovi:; Jarvm with the 
caudal extremity uppermost, and their extraordinary powers of self-inflation, and 
uon-power of rejection of cont.ents to tangible extent at the time when iu this country 
they are forming the cell by pressure, seems to me to account for this part of the etfel't>i 
of their presence. " • *-[Eleanor A. Ormerod, Torrington House, St. Albans, 
Eugla.nd, March 10, 1890. 

REPLY.-lu reference to Dr. Curtice's discovery in re lation to the Hypoderma, I have 
little to say beyond what I stated editorilllly in INSECT LIFE. There is no chance of 
the larva which be refers to being a species of Cuterebra, but until it is reared we can 
not say positively that it can not be another species of Hypoderma , though the chances 
are all against this even. Dr. Curtice is going to make every effort to rear it, but 
you can, from the very :::;.aturo of the case, see bow difficult, if not impossibl e, this is. 
It is not only from my own oi.Jservations, but because of your own careful researches, 
as recorded, that I have felt so positive that the very normal habit of Hypoderma 
bovis larva is to penetrate from the exterior of the skin of the animal, and the case 
observed by Dr. Curtice is, in my judgment, exceptional.-[May 1, 1890.) 

The Fuchsia Beetle. 

Will you be so kind as to answer a question for u& concerning the Fuchsia Beetle f 
Would there likely be la.rvm of the insect in the ground in the spot where tbe i.Jel'tle 
was very tronble~ome last year on fuchsia, or does the great swarm that annually 

111akes its appearance come from some uther locality f 
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We are going to try growing our ftlchsin. un•ler a wire gauze guard this summer 
and wanted information on the above point before we located the bed in the same 
spot again.-[Ernest Walker, New Albany, Ind., May 17, 11390. 

REPLY.-Tl.te insect which you know as the fuchsia beetle ( Graptodera exapta) feeds 
in the larval state upon the leaves of fire-weed (Erechthites hi ern<"ifo lia ) and the 
Evening Primrose ( CEnothera biennis), and it is probable that the swarms which attack 
your fuchsias have developed on these plants. I shall bo interested to know whether 
in your vicinity (New Albany) either of these plants is abundant. ' Your plan for 
growing fuchsias under wire is a good one.-[May 24, 1890.] 

SECOND LETTER.-Many thanks for your communication of 24th; the information 
it contains will be of great value. 

The Evening Primrose ( CEnothera biennis) was very abundant last year in this local· 
ity. One field that had been under cultivation for a long time and then neglected for 
a season, came up the following year (which was the summer of. 1889) a solid mass 
(aJmost) of the Primrose. There were also scattering patches of the Primrose in 
fields adjoining our nursery grounds. The Fuchsia Beetle was more t.ronblesome last 
year than any other year in onr experience. They, iu spite of all onr efforts, staid 
with us almost through the summer. They were also troublesome in private gardens 
in the city-most aU lost their plants long before summer was over. We saved a few 
this year. The fuchsia sold very poorly on account of the trouble last year. The 
Fire-weed ( E1·cch Illites hieracijolia) I have not yet met with in this vicinity.-[Ernest 
Walker, New Albany, Ind., May-, 1890. 

Parasites on Datana ministra. 

Mr. Webster, I think, only saw one-half the show, as told in his notes on the para
sitism of the larva of this moth, as given on page 256, of Nos. 7 and 8, Vol. II ofiN
SECT LIFE, by a Tachina Fly. 

In all cases where I have observed the Fly ovipositing in the larva on the ground, 
Ichneumon Wasps were ovipositing in them on the trees. 

The Ichneumon would deposit one egg in a larva on the tree, when it would flip up 
and drop to the ground, where the Tachina Fly would meet it and further make its 
life a burden to it. I have often observed the same actions of these parasites on thtl 
larva of the Datana moth when feeding on the foliage of the apple. I never 
observed the Tachina Fly attack the larva on the tree. 

Once on nearing au apple tree partially defoliated by this larva, I saw a Box Land 
Turtle, such as we clod-hoppers in Illinois called'' Terrapins," directly under the clus· 
ter of caterpillars, which an Ichneumon was industriously laying her eggs in. As I 
neared the tree I saw her pierce a larva, which bounced into the air and fell to the 
ground near the Turtle's head, she struck two or three more, which also fell. I ex
pected to see the Turtle gather tllem in, and waited quite a time to see him feed on 
tllcm, as he seemed to be there with that intention. 

Thinking that my proximity was interfering with his lunch, I walked directly . 
away and came up carefully behind another apple-tree twenty feet away, and peeped 
through the foliage; directly the Turtle snapped up the five or six larvre on the 
ground, and tllen gathered in others the instant they touched the ground. 

This Land Turtle seems to be quite omnivorous; they feed on strawberries vora· 
ciously. Tile above is the only case observed by myself of its feeding on insects. 

I have seen a large black wasp sting a full-grown Datana larva, which paralyzed it 
instantly, and then carry it off a long distance over the ground, and bury it in a hole 
in the ground which she had already dug; two days after, tm digging it up, found 
she h~Hllaid an egg under it which was not yet hatclled. The caterpillar seemed 
yet to have life and some motion, as if in a comatose condition. 

Luckily but very few Datana la1·vrn escape the parasites; if they did the Black 
Walnut and Apple could hardly be grown, for they defoliate these trees at the most 
critical period of the year. 
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A young Apple-tree entirely defoliated by them in August shows no >isible elf~cts 
abov~ ground, ":ill pass the _win~er; the buds will swell the next spring, wither, 
and, tf the tree IS taken up, It will be found. to have no live roots whatever· and . 1 ~ , , 
cunous y, so tar as my observation goes, the smooth form of the Datana larva which 
feeds on the Apple, does not seem to be as liable to parasitism as the hairy form that 
feeds on the Black Walnut, and the Apple-tree form is at least one-third larger when 
full-grown.-[ D. B. Wier, Petaluma, Cal., May, 1890. 

A Tineid (Ana1Jhorapopeanella Clem.) injuring Indian Com. 

I send you by mail specimens of larv::e that are injuring the young plants of Indian 
Corn to a great extent in this and adjoining States. They are most abundant on sod 
lands of first year's planting, from one to three being found in each hill, and from my 
first observation of them when about oue quarter of an inch long up to It inches they 
live in burrows lined with fine filaments of silk-like structure, the alley-ways being 
often as deep as 4 or 5 inches iu the ground and 2 or 3 long 011 the surface. When 
they reach a hill of corn they surround the base of each plant with a fine web mixed 
with earth pellets, building it up to the lower blade which they slowly eat away. 
As they get larger they eat the stripped plant to the ground. They are shy, retreat
ing to the bottom of their burrows on the least noise. If half a dozen are placed to
gether they are bt3lligerent, biting each other. Their color is light brown, not striped, 
and they are coveretl. with a thick coat of microscopic hairs, finer as the larv::e get 
ol.!er. The specimens I send you have 11ndergone their third molt. I have noticed 
them here for several years, but not in injurious numbers till the present season in this 
section. lam feeding a number of them so as to get the perfect insect and eggs if 
possible. Could you tell me what they are and something of their life-history~ 

The present summer I spent on the heads of the Saskatchewan River and was sur
prised to see the great number of Danais archippus in the mouth of September. 
Shrubs and small trees were covered with them in countless numbers. In the cool 

:(almost frost) of the evening they could be shaken to the ground in a helpless, chi !lt-d 
condition, but became lively enough wh~u the sun warmed them up. The Cree aud 

1 
Blackfeet Indians say the wind from the south brings them there. The speci!llens I 

, S('!Hl are in chloroform, which shrinks them a good deal, but I think will not destroy 

1
thoir distinctive characteristics.-[John C. Andras, Manchester, Ill., May 2~, l·'"'l"l". 

REPLY.-Your letter of the 22d iust., inclosing specimens of lan·a· injuring 
!IIlli au Corn, duly received. The specimens interest me very much, as they are new to 
science iu the r<>le of corn-feeders. They belong evidently to the Tineid ge•1us 
Anaphora, but it will be impossible to determine the species without rearing the 
adult.. I trust yon will therefore assist 11s by sending us a large number of the living 
larv::e, as well as by carrying on the observations which you mentio11 i11 the field. 
Your observation upon Danais arcl!ippus is very interesting, but has frequently been 
made before (see Vol. III, American Entomologist) .-play 26, 1888.] 

SECOXD LETTER.-! send you hy mail some living larv::e, but fear they will hardly go 
through alive. I have had some difficulty in rearing them in captivity, as they seem to 
need th" covered spun retreat into the ground and rather solitary habit.. Though there 
:m:ty be a dozen <lt>,.;troying a bill of corn, each has his home, and on the least disturb
:tuce retreats to the lowest depths of his web-lined burrow. Their hearing is acute; 
1 can not say whether by amal organs; it may be by vibrations of the ground f. om 
walking over it; but the sound of a light step will cause every head to retreat for 
several feet round. Their sight is good. I have stood perfectly still till a number 
round me would be eating, when with the lifting of a hand all would be out ,,f sight 
in an instant. They feecl in the evening, g-euerally after 6. As the sun goes down 
those that have their home a short distance from a hill of corn will crawl to the near
est stalk and begin devouring it at once. A::~ they increase in size they eat only next 
the ground, and you can often t!tle a plant 6 inches high cut down in the early stage. 
The larva) live on the small leaves and tlo not cut the stem of the corn. Iu locomo-
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tion they travel equally well backward or forward. As to the damage done by these 
larvre it far exceeds, on new-plowed meadow-land, any pest that has visited this sec
tion for several years. 

I visited 80 acres of corn yesterday afternoon that had been plowed once-corn about 
4 to 6 inches high, that in a few days will be destroyed; there were from 1 t,o 20 larvro 
in every hill and its vicinity. The second year from meadow is not entirely exempt 
from these pests, but on older plowed lauds I do not find it. Of the enemies of the 
larvre I find birds, the Crow, Black-bird and the Thrush, near hedges busy. Ants 
are busy destroying and driving the larvre from their retreats. There may be two 
broods up to the preRent time as I find a few larvre not over one-half au inch long that 
have only moult ed once. After each change the larva comes out less hairy. My first 
observations began about AprillO. My first captures of them when I arne were about 
one-fourth of an inch long, and feeding entirely on the leaf of the early corn, cutting 
it in small holes. These larvre never drag the cut-off leaf or plant into their retreat as 
the cut-worm does, but farmers attribute all the present destruction of com to the 
corn" cut-worm " which bas nothing to do with it. 4s soon as the larva changes into 
the pupa state I will send you some by mail so as to reach yon Rafely. A very rlry 
autumn and con tinned cold winter bas been favorable for all insect life. " " •
[John C. Andras, Manchester, Ill., May 30, 1888. 

SECOND REPLY.-Letter and specimens acknowledged, and the latter determined to 
be .dnaphom popeanella Clem. 

GENERAL NOTES. 

EFFECTS OF LONDON PURPLE ON FOLIAGE. 

Our esteemed correspondent, Mr. J. Luther Bowers, of Herndon, Va., 
after considerable experience, makes the following estimate of the

1 strength of solutions of London purple which different trees and shrubs 
can eudure while in bkom without injury: Plums, English varieties,~ 
pound of London purple to 160 gallons of water; apples and raspber· 
ries the same proportions; apricots, 1 pound to 200 gallons; cherries,l 
1 pound to 250 gallons; peaches, 1 pound to 300 gallons. Mr. Bower~ 
further states that he has discarded Paris green and will always usel 
London purple in future. 

THE TULIP-TREE SC.A.Lll;-INSECT. 

The Rural New Yorker of May 10, 1890, contained a little editorial no 
tice of the d'itmage done by Lecaniurn tulipijerw Cook with a rough figurr 
of an infested li~b. The tulip .tree.s upo~ th~ Rt;tral Grounds are saitj 
to be "now so disfigured by this dusgustmg msect that they will had 
to be destroyed. ~he branches ar~ covered with the scales which rese~ 
IJle so many chrome sores. The mfested branches first turn black as· 

' scorched by fire, and then die." The editorial mention concludes wit 
the statement: 

There is practically no way of fighting this insect. The kerosene emulsion, if a~ 
plied at the right time, and at repeated intervals during two or three weeks, wouldj 
no doubt, afford a temporary relief. 
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This, it strikes us, is a very unsatisfactory way of dismissing the rem
edy question and we feel assured that a thorough treatment with the 
kerosene emulsion at the time when the young lice are hatching will 
prevent the spread of the insects and result in the recovery of the trees. 

A NEW ENEMY TO RYE. 

An entirely new and very injurious enemy to the Rye crop made its 
appearance in 1887 in St. Mary's County, :\ld. We have never pub
lished any account of it, awaiting its re-appearance. It bas not, bow
ever, since been seen, and as the matter is of considerable interest we 
present this note. The pest was a small, active, rather hairy caterpillar 
which confined its attacks entirely to the heads of the grain. Mr. G. F. 
Dyer, of Leonardtown, to whom we were indebted. for the specimens, 
wrote that he had 20 acres of rye from which be expflcte<l to harvest 
from 18 to 20 bushels per acre. but that the crop was entirely destroyed 
and was not worth harvesting except for the straw. He ha<l about 20 
acres of wheat in the same field but this crop was not touchecl. The 
field in question was not in cultivation last year, but in 1885 was planted 
with corn and tobacco. The larva is small measuring but a trifle more 
than a quarter of an inch in length when full grown. It is yellowish in 
color and is marked with two broad brown bands down the back, and 
two narrower ones nearer the sides. The back is also furnished with a 
number of large yellowish warts, six to each joint, from each of which 
comes a bunch of stifl' hairs. 

The work of the la.rva is very thorough. Nearly every grain is bored. 
into by a circular bole through its sheath an<l the contents eaten out 
more or less completely. Mr. Dyer counted as many as seven !arne 
upon a single head and each larva must destroy a number of grains in 
the course of its growth. Before transforming to pupa the larva spins 
for itself a moderately strong silken cocoon, co,·ering it with spiny bits 
of the seed sheaths and attaches it to the head of the grain. It re
mains in the pupa state not more than a week or ten days, wben the 
adult insect, a small white moth slightly marked with slate-color to
wanls the tip of the wings, emerges. The adult is a species of the in
teresting genus Nola, and is closely related to Nola sorghiella Hiley, 
tiPseribed in the annual report of the Entomologist (Rep. Dept. Agr., 
1881-'82, pp. 187-189), and which was reared from Sorghum from Ala
bama. 

The habits of this insect, so far as learned, render it easy to subdue, 
as it spuu its cocoons and transformed with considerable regularity ju~t 
at the time of harvest. We therefore addsed ?!Ir. Dyer to thresh his 
grain immediately after han·est, for if this course were followed the 
Lwlpless pupre attached to the heads would b.e crushed and the next 
generation of the insect would be practically '' mpped in tlle bud." 

From the fact that the land was not cultintted tlle preYious season 
it becomes probahll• tllat the normal too1l of this insect is some unculti-
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vated plant, and that this damage to rye is to a great extent abnormal. 
'.l'hevery thoroughness with which Mr. Dyer carried out our recommenda
tions probably accounts for the subsequent non-appearance of the insect. 

SOME CASES OF A USTRALI.A.N SPIDER BITES. 

The following cases have been kindly collected and sent to us by Mr. 
C. 0. Montrose, of Melbourne: 

A Rutherglen exchange states that a lad named Thomas Johnson, 18 years of age, 
was bitten by a spider last Tuesday morning while putting his hand into a bag for 
fowl feed. The insect had, according to the lad's account, apparently been knocked 
down with his web when he moved the bag. It seems to have got underneath his 
shirt at the neck and dropped down to the waist, where it inflicted two bites. He did 
not notice these much. But it then got into his sleeve and bit him on the elbow. 
Most excruciating pain a.nd sickness immediately succeeded, anu he pluckily pro
cured a horse and rode into Co•:owa, occupying only two and one-half hours in cover
ing 30 miles. On arrival at the Newmarket Hotel he was foaming at the mouth and 
most violent in his behavior. He offered the most strenuous resistance to being se
cured, bnt was at length overcome. Dr. Lang was called in and for a time the 
patient's chances hung in the balance between life and death, but the treatment ulti
mately prevailed, and he was moving about on Wednesday.-.Jle/boume Hemld, Jan
uary 11, 1890. 

Another case of serious results from the bite of a spider is reported. Mr. Joseph 
Chicken, proprietor of the Netherby MiJis, Corowa, was bitt.en by a spider near the 
top of the thigh. He thought little of the occurrence at the time, and mounting his 
horse commenced to ride out of town. He had not proceeded far, however, when 
the pain arising from the slight wound became very severe, indeed, and after endur
ing it for a few hours Mr. Chicken had to return home. He passed a terrible night. 
The pain extended to the extremities, and the patient was in a most feverish state. 
Under medical care he is now recovering.-Melbourne Herald, January 18, 1890. 

Mr. M'Donald, of Corowa, manager of Goonambil, was last week bitten b} a 
spider of the red and black species, and for two days suffered severely. Mr. W. 
Squires and Mr. Geo. Parkin have both been laid np suffering from the same cause. 
Other cases are reported from different parts of this district.-Town and Country Journal 
(Sydney), February 8, 1890. 

Mr. Giles, one of our farmers here, was bitten by a black spider in the palm of the 
right hand. The bite assurued such bad poisonous symptoms that he had to seek 
medical aid. We are glad to say that he is now getting right again.-Minyih, Vic
toria. 

THE NEW VINE PEST IN NEW SOUTH WALES. 

We have noticed many accounts in the Australian newspapers of the 
occurrence in great numbers of the new pest to the vine, mentioned on 
p. 381 of vol. ii. It has been determined by Mr. Skuse as a species of 
Phytocoris, and extensive experiments have been made under the dir
ection of the Government entomologist, Mr. French, with the result 
that benzole strong proved to be the most efficacious remedy. Au 
emulsion of this substance has not been made, but one part is mixed 
with a similar quantity of water and violently agitated to keep mixed. 
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[n this proportion it does no injury to the foliage and instantly destroys 
every bu~ which it touches. 

BARBAl'JOES SUGAR-CANE MITES. 

In Bulletin No. 40 of the Royal Kew Gardens (April, 1890) Mr. A. D. 
Michael reports upon. the mites found on samples of diseased sugar-cane 
sent from Barbadoes by Mr. John R. Bovell, superintendent of the 
Dodd's Botanical Station. According to Mr. Boven, cane affected with 
mites yields only one ton of sugar per acre as agamst three tons per 
acre from healthy cane grown on the same estates under the same con
ditions. Mr. Michael found upon the canes four classes of mites, viz: 
(1) Histiostoma rostroserratus, a foilower of decay. (2) Several imma
ture Gamasids, predaceous species. (3) Damceus or Notaspis sp., in small 
numbers only. (4) Two species of Tarsonymus, the larger of the two 
being identical with the species found by Dr. Bancroft destroying sugar
cane in Queensland. For this is proposed the name Tarsonymus ban
crofti. This is the principal enemy. 

1 
As remedies Mr. Michael recommends Dr. Bancroft's plan of steep

ing the canes before planting for twenty-four hours in a solution of 1 
pound carbolic acid to 100 gallons of water, and suggests the use of a 
mixture of powdered sulphur in soap and water. This application 
should be made two or three times at intervals of a fortnight. Burning 
the debris is also recommended. 

A REMEDY FOR CABBAGE WORMS. 

' l\Ir. A. S. Fuller, agricultural editor of the New York Sun, finds that 
1the following treatment deters the Cabbage Worm: 
I 

' Two quarts of coal-tar are put into an open vessei, which is set in the bottom of 
a barrel, and the barrel is filled with water. In forty-eight hours the water is im
pregnated with the odor of the tar, although tar is not dissolved in it. The water 
is then sprinkled abundantly on the cabbages, and the odor peu~:otrates every por
tion of the head, killing or driving away the worms. A:,~ the water evaporates, no 
.stain or odor remains on the cabbage. The same quantity of coal-tar can be made to 
impregnate several successive barrels of watel'. 

LONDON PURPLE. 

The Gardeners' Chronicle of February 15, 1889, published an article 
. under this ca.ption which shows that London purple is less known in Lon
,don perhaps than in any other place. Spraying with this substance 
• having been urged in this journal, some of its correspondents wrote to 

1 
inquire what it was and where it could be had. The editors surmised 

~ it to be an arstnical preparation, and were sure that they could find re
I ferences to it in any authorized dictionary of chemistry or pharmacy. 

1 They were disappointed, however, and then applied to chemical au thori-
ties, "to scientific chemists of high repute, to manufacturing chemists, 
pharmacists, but all to no avail. Finally 1\Ir. Holmes, of tlie Pharma-

2902-N o. 1---3 
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ceutical Society, furnished the tlesired information. In the meanwhile, 
however, finding that in London they could get no information as to Lon. 
doll purple, they tried London, Canada, and finally wrote to us in Wash. 
ington. The morals which they draw from the story are that manu. 
facturers should advertise in the Gat·deners' Chronicle, and the popular 
names are "time-wasting, trouble-giving, and trut_h coucealiug." 

A Ll'1'1'LE·USED BIBLIOGRAPHY. 

It is unnecessary to call the attention of entomologists to the im. 
portance of sueh comprehensive bibliographies as theZoologicalRecord, 
the Zoologischer Jahresbericht and the Berichte iiber die Leistungen auf 
dem Geb-iet der Entomologie. Every working entomologist who desires to 
keep abreast with the current literature must have them all or at least 
one of them. It is, however, not gt-nerally known that the German 
Botanical Record (Bota tischer Jahresbe1'icht) also contains an entomo· 
logical chapter, viz, ou insect injury to plants, including galls and plant 
deformations caused by insects. The literature on the latter-subject is 
here more fully treated than in the Zoological Records, but largely 
from the botanical stand-point. The Pntomological editor is now the 
well-known Hymenopterist, Prof. K. W. von Dalla Torre, of Innsbruck, 
Austria. 

NEW GENERA AND SPECIES OF PHYCITID..E. 

At the meeting of the French Entomological Society, held January 8, 
1890, Mons. E. Ragonot presented the descriptions of the following new 
genera and species of North American Phycitidm: (Ann. Soc. Ent. France 
1890, Bull. de~ seances, pp. vii-viii); Ulophora n. g., type; U. groteii n. 
sp. from North Carolina. (To this genus belongs Jlfyelois guar·inella Zeller 
from Columbia); Glyptocera n. g., type: Ephestia consobrinella Zeller; 
Laodamia, n. g., type: Pempelia fmcella Zeller; Lmtilia, n. g., type: 
Dala·uma coccidivora Comstock. 

A SOCIAL PAPILIO LARVA. 

None of our North American species of Papilio can be called social 
in the larva state, and even when they are abundant on one particular 
tree, _e. g., the larne of P. cresphontes on a young Orange tree or on 
a Pnckly A sh , they are not social since it is evident that they do uot 
care for the company of e:tch other. It is rather strange therefore~ 
that in a species from Cuba (Papilio oxynius Hiibn.), the la;vre si.Jould 
be social. Dr. P. Gundlach, the venerable explorer of tlle Cuban 
fauna, has already recorded th\s fact in his contributions to the Cuban 
Entomology, but be has corroborated his former observations bv recent 
~x~erie~c~ comtnunicaterl in a letter to Mr. E. G. Hollfath (B~rl. Ent. 
~eits., '. ~3, 1890, p. (8_) ). It appears that the larvre of this Papilio 
feed at mght on a speetes of Xanthoxylum (Prickly Ash ), but during 
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the day they are found huddled close together on the lower part of the 
trunk in large companies, fifty-six specimens aiHl more ba\ing fieen 
counted in a single flock, all with the beads turned in the same direc
tion. Doctor Gundlach speaks only of the more mature larnt and leaves 
us in doubt about the mode of oviposition and habits of the young 
larva. Pupation docs not seem to take place on the trunk, for a large 
number of full-grown larvre purposely left on the trunk of a particular 
tree were entirely lost sight of. 

REMARKABLE CASE OF RETARDATION. 

Dr. A. Speyer relates (Stett. En tom. Zeit., 1888, p. 205) that of two 
larvre of Bombyx { Gastropacha) lanestris, collected in June, 1882, and 
~hich pupated shortl.v afterwards, the one did not produce the imago 
until April 4, 1887, after a pupal rest of five years. He now informs us 
(1. c., 1889, p. 140) that the other pupa produced the imago two years 
later, on April 9, 1R89. It bad thus been in the pupa stage seven years. 
In this particular species of Born bycids retardation iu development has 
frequently been observed, spt•cimens often remaining two years in the 
" pupa stage, and Dr. Speyer bad previously noted retardation of three 

and four years duration. The remarkable thing in these fi\e and seven 
years' iPstances of retardation is that the imagos were not mfuior in 
size to those hatched after a normal put .al rest of one year . 

.AN IMPORTANT WORK ON EUROPEAN GRAPE-INSECTS. 

Professor Valery Mayet's work, "Les Insectes de Ia Vigue" (Paris, 
1890), to which has just been awarded the Dollfus prize by the French 
Entomological Society, forms a stately volume of 470 pages, with 
eighty-one figures in the text, and five plates (four of them colored)~ 
and is the most noteworthy 'recent publication in tile domain of eco
nomic entomology. To the entomologist, as well as to the vineyardist, 
this work will for a long time remain a reliable source for the study of 
the economy of all insects injurious to the· grape-,·ine. 

'fbe Grape Pbylloxera naturally claims most attention of all grape
insectR, nearly 120 pages or about one-fourth of the whole work being· 
devoted to it, the bibliography alone occupying nearly 17 pages, and 
the chapter on remedies and modes of prevention (very fully illustrated) 
50 pages. A full euumeration of the insects treated by Professor 
l\Iayet would occupy too much space, but would be of great interest if 
'placed s;de by side with the insects injurious to the grape-vine in our 
'own country. The insects infesting gnipe-viues in Europe are as follows, 
rli::;trilmted among the various orders: .Diptera, one species; Homop 
rera, thirteen specit>s (three Ooccidcr, two Aphidida, oneFulgoridcc, four 
Oicadidcc); Heteroptera, six species; L epi«.optera, seventeen species 
:t.wenty-two species have been obser,ed in fact but five have ne\er 
pro,·etl to be injurious to any extent); ~Yeuroptem, one species; Ortho-
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ptera, six species; Coleoptera, forty species (out of a much larger number 
actflally observed to feed on grape-vine); Hymenoptera, two species. 
In the Appendix are further meutioued: Thysanura, one species (ltardly 
injurious), and Thysanoptera, two species. 

DERMl!:S'l'ID BEETLES INFESTING MUSEUMS. 

Trogodermainsulare Ohevrolat, a Dermestid beetle originally described 
from Cuba, bas lately been found by Mr. H. Lucas• at the Museum of 
the J ardiu des Plantes at Paris, France, infesting insect collections re. 
ceived from Panama, the injury done by the larvre being very serious. 
We presume Mr. Lucas has at once t•t·ken steps to exterminate this 
pest in his boxes, and that we are thus prevented ·from asc~rtaining 

whether or not this American insect would have become naturalizediu 
Europe. 

While it is true that by the general watchfulness on the part of the 
owners and keepers of collections the distribution of these museum pest~ 
is largely prevented, it must be remembered that these Derrnestids are 
not only found in collections but also feed on the bodies of dead flie8, 
spiders and other insects in the dark corners of our rooms, under M. 
nitnre, etc., and that they slwuld find, therefore, no difficulty in spreading 
from house to house, from city to city, and finally from one continent to 
another. But this is only correct regarding a portion of the species, 
Dermestes lardarius bas, together with other species of the same genus. 
become cosmopolitan in rlistribution and the same may be said of 
Anthrenus varius and Attagenus piceus.t On the other band, Anthrem1s 
scrophularire, the best known museum pest in Europe, is entirely un· 
known in American collections of insects and other ol~ects of n:~tura 
history. H is well known that this species bas been imported of late 
years into the northeastern part of the country where it is greatly inju· 
rious to carpets, but for some reason or another it seems to be unable 
to extend its range south wards and even makes slow or no progress 
westward. Our own most. destructive museum pest, Trogoderma 
tarsale, has never established itself in Europe where it is replaced by 
T. versicolor. 

The Chilian Eurhopalus variega~us has to our knowledge never been 
found el~ewhere. In the American Naturalist(''· 10, 1882, p. 826) Pro· 
~essor ~Iley called attention to the fact that Perimegatoma variegatum 
wfests msect collections in California, but in spite of the lively inter· 

~ Annales Soc. Ent. France, 1889, p. cxl; description of larva and pu~e 
same author, l. c., p. ccx. I 

t Th.is last na~ed species is of late years decidedly increasing in numbers and de· 
struct1 ,.e ~owers m Washingtoll, D. C. Tbe larvre have repeatedly been found in insect 
bo_xes whiCh were not quite tight, !Jut fortunately they are larger and more cylin· 
driCal than those of .A:nthrenus or Trogoderma and unable, therefore, to enter the bol 
through a very small crack. Moreover they feed only externally 

0 
- t and do 

t t th · b u· . n Inoec .s 11o en er e1r o res as IS the custom with .Anthrenus and T: d b 
h . . rogo erma. As a onse-

old pest. they lllJUre carpets in the same way as .dnth1-e11118 BCI'O>phula · 
l'l a!. 
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course between the entomologists of the Pacific and Atlantic slopes it 
has never been found in the Eastern States. 

From these facts it would seem that the apparent facilities for the 
spread of these Dermestids are counteracted, or at least greatly inter
fered with by the intricate natuml laws which govern the distribution 
of animated beings.-E. A. S. 

CER.A.MBYCID L.A.RV JE OCC.A.SIONA.LL Y BENEFICIAL. 

Oertain cerambycidlarvoo (Leptostylus and Hyperplatys) have been ob
served by Mr. Schwarz (Proc. Ent. Soc. of Washington, v. 1, p. 165) to 
destroy the larvoo of Sculytid beetles by running their own galleries 
through the colonies of the Scolythls. A sW:lilar instance is recently re
ported by Profes~or Altum, of the Forestry Academy at Eberswalde, 

1 

Germany (Zeitschrijt fiir Forst- und Jagdwesen, v. 22, 1890, p. 55). In 
consequence of the favorable weather of 1889 the larvoo of Lamia (Acan-

1 thocinus) redilis were very common and worked so vigorously under the 
. bark of felled pine trees that they crowded out and killed the half. grown 
.larvoo of a Scolytid, Hylesinus ligniperda, which infested the same logs. 

DIMORPHIC FEMALES OF BUTTERFLIES. 

It is a well"known fact that in certain Diurnal Lepidoptera the male 
sex is constant in coloration while the female appears in two forms, one 
being similar in coloration to the male, the other considerably different 
therefrom. An instance of this class is our Papilioturnus. In other 
cases of female dimorphism the form resemhling the male is wanting, as 
is tile case in our Argynnis diana. Mr. Charles Uberthiir now advances 
the question (Ann. Soc. Ent. France, 1889, Bull., p. ccxxxv) whether in 
this latter case the form corresponding in coloration with the male should 
not always exist. He believes that in these polymorphic species the 
original form of female was of the same coloration as the male, and the 
aberrant form developed subsequently and gradually. As a proof of 
tllis hypothesis he communicates an interesting recent discovery. 
Argynnis niphe is an old and common species enjoyiug a remarkably 
extended range, since it occurs in Abyssinia, India, China, on the 
Philippine Islands, and Java. From all these widely distant locali
ties the female of this species was hitherto known only in a form 
strikingly different from the male. Quite recently, however, Mr. Uber
thlir received from a place in southern Hindoostan bearing the attrac
tive name of Trichinopolis, specimens which prove that in this particular 
locality the female of A.: niphe differs no more from the male than in 
most other species of A.1·gynnis. Does Mr. Ubertbiir's hypothesis bold 
true in all cases, and should we really expect to find in our A.. diana. 
females which correspond in coloration with the male i 

A.N IMPROVED INSECT LIME. 

Quite a large number of periodicals are devoted in Germany to the 
various branches of scientific forest culture and contain not infre-
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quent.ly entomological articles of considerable economic interest written 
by co mpetent authorities and obsen ·el's. Since these periodicals are but 
little read in this coun try our entomologists know of the existence of 
these ar ticles only when they are colla ted in gl•.neral a nd more accessi
ble works on forestry insects, e. g., the well-known works by Rafzeourg, 
A ltum, Eichhoff, Jndeich and Nitzsche, etc. Through the kindness of 
Prof. B. K Fernow, chief of the forestry division of the U. S. Depart· 
ment of A griculture, we have before us the more recent numbers of 
one of these periodicals, the Zeitschri(t fiir Forst- und J agdwesen (Berlin; 
Julius Springer) for 1889 and 1890, * from whicll the following note is 
taken: · 

In comparison with the t9r rings employed here to prevent injurious 
caterpillars from ascending trees, the rings of adhesive I i me, of late years 
largely used by the German foresters, appear to be greatly superior in 
every respect. The lime is manufactured by two firms, L. Pohlborn, 
Berlin, and Schindler & Mitzell, Stettin, both kinds appearing to be of 
the same quality. We are not told of what material this lime is made, 
but it probably largely consists of boiled linseed-oil (birds' lime.) It is 
not in the least injurious to the trees and its superiority over tar be· 
comes a t once apparent from its lon g effectiveness, since. rings applied 
in early spring retain their adhesive power till late in the fall. Tbe 
lime as now used is of the consistency of green soap, so that it has to 
be smeared on and can not well be painted on the trees. To facili· 
t a te this operation a simple wooden implement consisting of two pieces 
is used ; a. saving of materi al is thereby effected, and the rings can be 
made of even width and thickness. Tb~ cost of this lime is, in Germany, 
$4.25 per hundred kilograms (50 pounds), including freight to sometlis 
tance. In a n experiment on a large scale made iu 1888, riHgs 30 mill i· 

" The fol!owing is a list of t.he entomological papers in the volutU l'B for 1·Q69 aud 
18!JO (so far as p uulished) of this per iodical, t be y-anslations of the ti tles not l>eing 
verbatim; 

Contributions to the li fe h istory of and the mode of warfa re against Bombyx pi11i, 
By Professor Altum, 1889, p p. :{9-47. 

Tbe destruction of Orgyia pudibunda. By Professor Altum, 1i:l89, pp. 166-169. 
Contribution!:! to the li te history of certain spec ies of L yda (Tentltredi nidre). By 

Dr. Karl Eckstein, 1 1"\d~, pp. 210- 2 18. · 

Experimental application of lime rings for preven t ing injury by Orgyia pudibu11da. 
By W. Boden, 18~9, pp. 2l9-222. 

Tenthredo cingulate Fabr. , a" d~ceptive" Saw. rly. By P rofessor Altum 1!:'89, PP· 
2il-274. ' 

Grapholitha 81robilella L. By H . Geri ke, 1889, pp. 321-326. 
The banded P ine Geometrid (Eltopia fasciaria L .) Bv P rofessor Altum 1889 PP· 

403-408. ' ' ' 

The Winter Geometrids. By Professor Altum, 1889, pp. 64 1-647. 

Tile 1~ode of feeding in the Pine Boml>yx, the Pi ne Noctua, a nd the P ine Saw-flies, 
By Professor Altum, 1890, pp. 81-!::!2. 

;he new Pine ?:eometrirl ( Ellopia prosapiaria L. ) By Borgmann, 1890, pp. 141-W 
fhe Basket-W1llow Leaf-beetle ( Chrysomela t•ulgatis8 ima) . By Dr. Karl Eckstein, 

1890, pp. 145-148. 
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meterH in width and 4 millimeters in thickness were applied to 885 trees 
of an average diameter of 18 centimeters, at a total cost of 27.40 marks 
(about $G.80) including labor. The rings were smeared arour:.d the 
trunks at a height of l~ meters from the ground; if laid much higher up 
so as to necessitate the use of ladders the cost of labor was correspond· 
ingly increased. As stated above, the rings have in all cases proved to 
be a perfect protection against all caterpillars tllat attempted to ascend 
the trPes during the whole season.-E. A. S. 

UTILIZ.A.'£ION OF 'l'HE STING OF THb: HO::'fEY·BEE IN THER.A.PEUTICS. 

This old and half-forgotten subject has been btought up again re
cently byDr. AI. Laboulb(me at the meeting of the French Entomolog
ical Society, held on 1\farch 13, 1889. Dr. Laboulb(m"e gave then a 
short abstract of a paper published in 1888 by au Austrian physician, 
Dr. Terc, who seems to have made extended experiments for a number 
of y1·ars. Dr. Terc asserts that a person stung by bees acquires then' by 
a relative immunity for the consequences of subsequent stings; in 
other words, that the virus of the bee sting acts like a ,·accinal inocula
tion against its own poison. The immunity lasts six mouths, sometimes 
less, probably according to the number of stings inflicted on a person. 
Persons suffering from acute rheumatism require a larger number of bee
stings to feel the usual effect of the poison, but as soon as by inocula
tion of a sufficient amount of virus they have acquired immunity against 
its effect, they will-as long as this immunity lasts-be free from rheu
matic attacks. Dr. Laboulb(me suggests that, in the interest of med· 
ical science, it would be well to thoroughly test these assertions. 

ON OTIORHYNf1HIDJE. 

In the American Naturalist, Y. 1G, 11;82, pp. 9i5, 916, Dr. Riley gave 
a list of the North American weevils of the family Otiorltynchidre which 
ara injurious to cultintted plants, a1lding thereto an enumeration of 
those species of which the food-babits were recorded. To these may 
uow be added Ara111igus tesselatus, which, according to E. A . Popenoe 
(Industrialist, May 29, 18~6), infests the Sweet Potato in tllo West; 
Scythroptts elegans, which is t>uumerated by Mr. "r· H. Harrington 
(Trans. Ott111ca Field Nat. Club,"" ~, 1S8l, p. 33) among the enemies of 
pi11e trees in Canada; at11l Graphorhinus vadosus, the imago of which 
feeds ou the leaves of clover, according to F. :'II. ·webster (Amer. Sat., 
"· lG, 1882, p. 746). Of late yea,·s three allditional species haYe 
been recorded as injurious to culth·ated plants. Otiorhynchus ot•atus, 
which proved to be a not insignificant enemy to the strawberry, 
as first pointed out by Prof. A .• T. Cook, who also described its 
earlier stages; Aragnomus griseus, which was recorded by Dr. Hiley 
(lNSEC'l' LIFE, v. 1, 1888, p . lG) as an enemy to pear trees in Oregon. 
The third species is Otiorhynch us sulcatus, which occurs iu both ~orth 
America and Europe, and which, in thl• latter country, has been quite 
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frequently mentioned and treated of as an enemy to grape vines, straw
berries, and other cultivated plants. In North America, Dr. J. A. Lint .. 
ner (Second New rork Report, 1885, p. 51) introduced it, on the testi
mony of Mr. S. Henshaw, as a species injurious to "bulbR and house
plants," ~Ir. Henshaw's statement apparently referring to injury doue 
in Massachusetts. Quite recently Dr. H. A. Hagen (Psyclte1 v. 5, No. 
1G7-'8, March-April, 1890, p. 333) states that tllis species . has injured 
Cyclamens in greenhouses at Montvale, Mass., tile flowers being de
stroyed and in some instances the bulbs injured. It is not statf>d 
whether the latter kind of injury is done by the imago or the larv-a. In 
re,·iewing the history ofthe species in North America, Dr. Hagen says 
that "Professor Riley, in his third Missouri report (1871, p. 11), states 
that the species infests the crown of strawberries, but does not say 
where it was observed." If Dr. Hagen would carefully re:id the whole 
paragraph from which the above passage is quoted he will find that 
Professor Riley distinctly referred to injury done by weevils in Europe, 
instancing a number of European species, and among them this Otior
hy nchus sulcatus. 

As to the probable future course of this pest we do not anticipate that 
its injury will be a very serious one nor that it will spread very much, 
The species was already kuown from North America to coleopterists 
more than sixty years ago and is confined to the extreme Hortheast
ern portion of the country (from New York northward to Newfound 
land and Nova Scotia). For this reason we are inclined to b<>lieve that 
it is not au imported species but that it belongs (with the other species 
of Otiorhynchus known from North America) to the circumpolar fauna. 
It is a peculiarity of the circumpolar insects that, with few exceptions, 
they do not seem capable of extending their range south ward, at least 
not at a rapid rate, and they seem further incapable of doing ,-ery seri
ous injury. 'rhe only notable exceptions that occur to us are Agrotis 
fennica and Otiorhynchus ovatus. But either species has not spread oYer 
a large stretch of the country. These circumpolar species thus form a 
most striking contrast to the introduced and cosmopolitan insects and to 
some extent also to those insect pests which, originally belonging to the 
Central or South American faunas have advanced from the south, e. g., 
the Cotton Worm, the Chinch Bug, the Harlequin Oabbage Bug, etc.
E. A. S. 

A CHEAP SPRAYING APPARATUS. 

Our attention is called by the Southern Horticultural Journal of May 
15 to a cheap spraying apparatus described and figured uy Prof. Ro
land Thaxter in Bulletin No. 2 of the Connecticut Experiment Station. 
It may be constructed b~, any ingenious person and is designed to take 
the place, especially in Yineyard work, of the more expensiv-e knapsack 
"Eureka" sprayer manufactured by Adam Weaber & Son, of Vine
land, N.J. 

The apparatus (Fig. 3) consists of a reservoir, p~mp and nozzle. The 
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reservoir is an ordinary copper wash-boiler of small size. The pump is 
of the" hydronette" or " aq nanette" pattern and is connected with the 

. ' boiler by means of a hose which enters ate, and passes to the bottom 
of the boiler. The boiler is fitted with straps as in the case of the ordi
nary knapsack sprayers. 

FIG. 3.-Spraying ap paratus designed by Dr. Roland Thaxter. (A.fter Thaxter.) 

The Vermorel nozzle is nsed, and in order to give continuous action 
to the spray, which would not be accomplished with the single-acting 
pump used, a sort of compression chamber is contrived between the 
pump and nozzle as follows: A piece of ~-inch elastic tubing b (hose 
will not answer) is fastened to the nozzle and pump at.r. x-. The nozzle 
and pump are also counected with two hea\'.)' copper wires c, which sup
port the elastic tube b, and may be bent to give the nozzle auy desired 
direction. The expansion of the tube b is sufficient with the Vermorel 
nozzle to produce a continuous spray. For limited operations, we have 
no doubt, this apparatus will prove satisfactory; its cost should not 
exceed $12, of which amount the pump would represent about 88.
C.L.M. 

A PAPER ON MYIASIS. 

The subject of Myiasis or the Pseudo-parasitiRm of Diptera in Man 
is quite fully treated in a paper by Hugo Summa, A. M., l\I. D., pro
fessor of Physiology, Histology, and Pathology in the ~t. Louis Col
lege of Physicians and Surgeons. The three articles comprising this 
paper originally appeared in the April, l\Iay, and June, 1889, numbers 
of the St. Louis Medical and Surgical Journal. Article l sums up all 
the hitherto recorded cases of Dipterous larne infesting the human body 
which could be found and consulted. Article II di\'ides the subject 
iuto two parts (myiasis of woumls, nose, ears, and eyes, caused by Sar 
cophagidro mul Jlfusciil<t'; and myiasis of the intestines caused by Ll n

thomyidce), cites a few recorded cases omitted in the first article, and 
describes in detail two new recent cases of nasal myiasis, one obsen'ed 
bv tue writer's brother, Dr. Henry Summa, the other by himself. The 
fi~st of these was caused by the larvm of Calliphora ( .11 usca) t•omitoria, the 
blue-bottle f!,· and was cured in eight days by a nasal irrigation witu . ' 
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a 2 0l 00 solution of corrosive sublimate nsell twice daily for five days, and 
doses of albuminous water and mw eggs on the stomach to counteract 
auy injurious results from mercurial salivation. One of these living mag
gots was fed ou raw beef and became a pupa, five days later deTeloping 
into the perfect fly, original natural size figureR l>eing given of this 
pupa and fly. The other case, observed by the writer himself, was 
caused by the larvre of Sarcophaga carnaria, the common flesh-fly, 
and though a very bad case was overcome in a few weeks; by what 
treatment is not stated. Injections of a five per cent solution of carbolic 
acid had been of no avail. Three original figures of one of these larvre 
are given showing respectively the magnified larvre. and its anal and 
capital segments sti.llmore enlarged. 

Article III considers the clinical history of myiasis, dividing it into 
(1) myiasis of wounds, (2) myiasis of nose, ears, eyes~ and vagina, and 
(3) myiasis of the intestines. Th~ first two are caused by Sarcophagidce 
and Muscidce being attracted to putrid or septic wounds, or to an offen
sive or purulent discharge from the various orifices of the body and 
depositing their eggs or larvre therein. Such cases, after removing all 
the larvre possible by mechanical means, are best treated with the cor
rosive sublimate injection (except in wounds)~ injections of chloroform 
diluted with sweet milk, or mjections of citric acid or lemon juice. The 
insuff:latiou of iodoform bas also proved satisfactory in several cases. 
The last division of the subject, myiasis of thA intestines, is caused by 
the Anthomyidce depositing their eggs iu spoiled vegetables which are 
aftP-rward .eaten in a raw state, as iu salads. The same treatment should 
be used in this carJe as in helmiuthiasis.-0. H. T. T. 

CODLING MOTH REMEDIES. 

D. B. Wier, in the Orchard and Farm for May 15, after referring to 
the · successful spraying with London purple for the Codling Moth, 
reported by Prof. M. H. Beckwith, of the Delaware Agricultural Col
lege, ami of the similar favorable reports from ~tber .Agricultural 
Colleges and Experiment Stations, expresses the belief tllat this pest 
of the Apple and Pear, and also the Ourculio of tlle Plum and Peach 
can by this means be effectually controlled. He gives, also, a mode 
of destroying the Codling Moth, which he claims to be of great value 
where the apples are carried to a shed or barn to he assorted and 
packed. He proposes to kill the myriau:s of worm~ which leave the 
apples while in such places to spin np in crevices of the building by 
fumigating with some ga:s, such as sulphide of carbon, fumes of burn
ing sulpllur, or the h_ydrocyanic acid gas used against the Cottony 
Cushion Scale. By making the apple shed or house of rough lumber, 
with plenty of crevices for the worl)ls to spin up in and yet as near air
tight as possible, it will l1e feasible, he says, to shut up and thoroughly 
fumigate iu March, destroying the insects; or in smooth-plastered 
houses, traps of old boards and shingles, rags, etc., could be arranged, 
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which in February or March could be taken out and burned. Where 
the buildings could. be kept closed during the early summer the hatch
ing moths wonlu eventually die, thus avoiding the necessity of fumiga
ting. These remedies will doubtless be of value where apples are 
treated as indicated, the last two being mere Yariations of older sug
gestions. 

THE ENTOMOLOGICAL SOCIETY OF WASHIXGTOX. 

June 5, 1890. -Mr. Ashmead, under general notes, announced the discovery of a 
gen<JS of Proctotrupidre new to the United States. The insect Iphitrachelus ameri
canus is intere:;tiug as furnishing a connecting form between the subfamilies Cera
pbroninre and Platygasterina!. 

Mr. Schwarz exhibited a specimen of Throscu11 pugnax, which species is new to the 
fauna of the District. 

Profes11or Riley presented a paper " On the Difficulty of Dealing with Lachnos
terna," in which he described the attack~; of the~:~e beetles on certain large trees, espe
cially a Chestnut and a Swamp Oak having a height of about 30 feet, which had 
been transplanted to his grounds last February. The successive appearance and 
work of several species of Lachnosterna werf' described anrl the experiment~> with 
remedies detailed. The latter consist.-d iu spraying with a stroug whale-o1l aud to
bacco-soap solution, and later with London Purple at the rate of 1 pound to 125 gal
lons of water. 

The applications were satisfactorily ruade, lmt proved ineffectiYe. The fir~t did 
not prevent t.he attacks of the beetles at all, and while the second resulted in the 
p11isoning of many of the beetles, as indicated by the finding of dead out's on the 
ground, it wa~ 11f little value in limit.ing the onslaught. Professor Riley <le<luced 
from his experiment,; that it was practically impossible tv protect larg<· trees from 
Lachnosterna. It was shown al"o that the beetles came from the ground near the 
trees. The inj nry consisted in the gnawing off of the leaves at the base of the 
petiole. 

The paper was discns~ed by Messr~:~. Fernow, Riley, Schwarz, Howar<l and Mann. 
In a paper entitled" Notes on Xyleboru s" l\lr. Schwan: commented upon the dis
<Jovery of a wild foorl-plaut of Xyleborus di spar (pyri). This Scolytid had heen found 
quite recently in the vicinity boring and ovipositing in young shoots of Liriodendron 
tulipifm·a. In th€' same branches another species, X. ta chygraphus, was discovered, 
and Mr. Schwarz exhibited and de!!cril>ecl its galleries. 

Discussion followed by Messrs. Riley , Schwarz, Ashmead, and Fernow . 
Mr. Howard read a paper entitl<·<l "The habits of Euryloma," in which be called 

attention to the fact tLat heretofore the generally-surmise<! parasitic hauit of the 
members of this genus had never been conclusin·ly shown; aud the close relation
ship of Ew·ytoma with the phytophagic genus Jsusoma would lead to the iufereuce 
that the former might be, in part at least, iuquilines and not true parasites. 

The following of a certain species from tbe larval stage to the pupal, in which they 
" '<·re at once recognized as a species of Eurytuma, • sett led in one instance at least the 
question of larval habit. Au Oa k gall, Cy nips quercus-J•runus, was found, on cutting 
it open May 17, to contain six full-grown parasitic larv <e, afterwards determined as 
given al>ove, and the remains of a lan·a which they had uearly deYoured. 

The paper was discussed by Messrs. Riley, Howard, and Ashmead. 
c. L. MARLATT, 

Recordi11g St-cretary. 

"The irnagos obtained later proved to be Eurytunw pn111icula \\"abh. 
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GENERAL INDEX . 

A.canthia lectularia,life-bistory, 104. 
Acarina, in Lintner's report, 200. 
Acarinre, Low's work in, 196 
A carus coffere, thought to bt> in den tical with 1 ea· 

roires,l93. 
translucens, on tea plant in Ceylon, 193. 

.Acbrea m~licerte, damaging castor-oil plant in 
India, 62. 

Acbatodes zere, m m*, 376. 
.Acberontia atropos, Rtridulation, 13. 
Achorntes armatus, on exhumed corpses, 371. 
Acoloides n. g. Howard, descr., 269. 

saitidis n. sp. Howard, descr., 270. 
bred from spider's eggs, 359. 

Acridiidre, in Michigan, 333. 
ov iposition of, 224, 225. 

Acridium p eregrinum, the locust of India, 332. 
.A crobasis vaccinii, mm., 337. 
Acrocera sanguinea, parasitic on spiders, 288. 

trigramma, parasitic on spiders, 288. 
A.croceridre, larvre known, 288. 
.Acronycta lepusculina, in Minn., 164. 

populi, 1\ distinct species, 164. 
Actinopteryx fucicola, new to fauna, 333. 
Adela reruginosella n. sp. Wlsm., descr., 285. 

bella , note, 284, 285, 286. 
bellella, note, 284. 
biviella, synonym, 285. 
chalybeis, synonym, 285. 
degeerella, synonym, 284. 
flamensella, note on, 284. 
iochroa, synonym, 285. 
lactimaculella, synonym, 284. 
punctiferdla n. sp. Wlsm., descr., 284. 
purpurea, note, 285. 
ridingsella, note, 285. 
rufimitrella, note, 284. 
schlregeri, synonym, 285. 
septentrionella, note, 285. 
simpliciella, note, 284. 
singulella, note, 285. 
sulzella, note, 2F5. 
trigrapha, note, 285. 
violella, note, 284. 

Aderces, peculiarity of wings and eyes, 57. 
lEgeria acerni, destruction of maples, 251. 

~xit ioHa in Mich., 42. 
nicotiana, from galls on QuArcus, 281. 
tipnliformis in Mich., 42. 

lE8choa, facets of eye, 293. 
African insects, South, 1. 
Agathis exoratus, bred from web-worm, 328. 

.A. 

Ageronia, stridulation in specieP, 12. 
amphinome, stridulation, 12. 
februa, stridulation, 13. 
ferentina., stridulation, 12, 13. 
feronia, use of legs in running and stridula

tion,12 . 
Agrotis annexa, in Mississippi, 283. 

cupidissima, injuring grape in California, 56. 
berilis, active in winter, 383 . 

Anthrax bred from pupa, 353. 
malefida, in Mississippi, 283. 
saucia, in Colorado, 146. 

injuring carnations, 376. 
subgothica, eating strawberries, 29. 

swarming of moths in Michigan, 42. 
sutfusa, cutting opium poppy in India, 264. 

injuring tea plant, 330 . 
Aletia, argtllacea, in Mississippi, 283. 

xy !ina, note, 382. 
Aleurodes sp., on fuschia, 315. 

• vaporiorum, rom, 339. 
Allorhil!a nitida in South, 2 . 
Alypia lorquinii, stridulation, 14. 

oetomaculata, stridulation, 14. 
Amblyopinus, parasitic on rodent,, 292. 
American Blight and Tasmanian Lady-birds, 287. 

soot for, 290. 
cimbex, injuring willow and cottonwood , 228. 
entomologists' union, proposed, 22. 

.Anabrus, eaten by sparrow-hawk, 146. 
simplex, ovipositing in the ground, 224. 

Ana sa tristis, in Mississippi, 283. 
Angonmois moth, damage in America, 167. 
.Anguillulidre, injury to cane fields in Java, 85. 
Anisota sanatoria in Michigan, 42. 

stigma, on oak, 295. 
Anobium pertinax, mm, 369. 
Anodontonyx n. gen. Sharp. descr., 302. 

harti, n. sp. Sharp, descr., 303. 
vie:ilans, n. sp. Sharp, descr ., 302. 

injuring wheat, 336. 
Ant, how to destroy bills of, 252. 

little red, pest in France, 200, 230. 
Antherrea assama, rum, 338. 

mylitta, mm., 388. 
.Anthomyia n ear calopteni, mining leaves of 

Chenopdium, 281. 
sp., on exhumed corpses, ~71. 
brnssicre, in Colorado, 146. 

Antbonomus prunicida, a good species, 259. 
sen te:Jaris, distinct from prunicida, 259. 

Sigalpbus bred from, 280. 

* m m =mere mention. 
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Anthophila, males, genital armature in, 386. 
Anthrax cin11:ulata, mm, 354. 

circumdata, mm, 354 . 
flava, mru. , 353, 354. 
hypomelns, bred from cut-worm pupre, 353. 
molitor, bred from cut-worm pupa, 353. 
scrobicnlata, bred from cut-worm pupre, 281, 

353. 
Anthrenus scrophularire, natural bistory, -12'/. 

varius, attacking horn spoons, 147. 
Antrostomus carolinensis, beetl!ls in stomach, 189. 
Avanteles, rom., 340. 

n. sp ., bred from Phycis, 382. 
rlifficilis, parasite of Ocneria. 210. 
forneratus, European parasite of Ocneria, 210. 

para~i te of Pieris, 211. 
fulvipes, parasite of Ocueria, 210. 
melanoscelus, parasite of Ocneria, 210. 
solitarius, parasite of Ocneria, 210. 

~pate dispar, referred to X yleborus, 145. 
Aphelopns melaleucus, parasitic in Typhlocyba., 

271. 
Aphididre, food of Coccinellidre, 363. 

injur.v iu India, 61. 
on salsify, 256. 
Scymnus and Leucopi~ destroying, 281. 

Aphis sp., on tea plant, 329. 
brassiere, in Mis~issippi, 283. 
carrotre, on carrot, 328. 
dauci , on carrot, 328. 
forbesi, mm. , 294, 340. 
maid is, in Mississippi, 283. 
mali, mm. , 3211. 
papaveris, on carrot, 328. 
plantagiu is, on carrot, 329. 
near plantaginis, on salsify, 256. 
populi, <Ecanthus feeding on, 131. 
trifolii, on clover , 340. 

Aphrebantu~ mus., mm, 353. 
Apple-leaf Hopper, mm, 340. 
Apple-tree Flea-beetle in Bruner's report, 258. 
.Apple-tree Tent-caterpillar, mm, 3H8. 
Apple-twig Borer, io Bruner's report, 258. 
Aramigos fulleri, mistaken for Plum Curcnlio in 

Cali ' ornia, 90 
Arcbippos Butter fly, migration of, 197. 
Arctia, Banmhanria, a parasite of, 235. 
Argyramrnba, bred from pupre of moths, 354. 
Arg_\·romiges morrisella, referred to Lithocolletis 

52. • 

ostensack enella , referred to L ithocolletis, 53. 
psendacaciella, referred to Lithocolletis 52 a3 
quercialbella, synonym, 25, 26. ' ' · 
nhlerella, referred to L itbocolletis, 53. 

Army Worm, etfect of irrigation on, 222. 
in Broner's report, 258. 
in Indiana, 56, 76. 
in Michigan, 42. 

Arrenurus sp., from Mississippi bottoms 294 
Arrhipis lanieri, new to fauna, 333. ' · 
Arsenical poisons, effect on foliage, 6. 

for cnrculio, 3. 
.Arsenicals, effect on Hone.v Bee, 84, 261. 
Arsenites, can not be recommended on peach 260 
Arthropods, compound eyes of, 293_ ' · 
Arzama obliqnata, in Weed's bolletio, 200. 

Asopia costalis in clover hay, 19. 
A8paragus Beetle, M yobia a parasite of, 23,, 
Aspidiotus sp., on cranberr.r, 337. 

anrantii, in California, 367. " 
origin, 312. 
resin wash for, 92. 

ficus, danger of spread to California, 253, 
flavescens, on teA. plant in Ceylon, 193. 
nerii, infesting ivy, 252. 
perniciosus, origin, ~12. 
rossi, injuring olive, 336, 
there, on tea plant.in Ceylon, 193. 
transparens, on tea plant in Ceylon, 193. 
uvre, par~sitized by C:entrodora, 253. 

Aspongopns n. sp., injuring the orange, 336. 
Astatopteryx, peculiarity of wings and eye8, 57. 
Asterodiaspis quercicola, preferring American 1o 

European oaks, 41. 
Astomella lindenii, reared from spider, 288. 
Ateleneura spuria, parasitic in Typhlocyba,211. 

velutina, syn. of spuria, 271. 
.Atherix, eggs of, 386. 
Athysanns maritimns, Dryinua parasitic oo,271. 
Attacus cecropia, abundance of in Nebraskaand 

Dakota, 28, 29. 
ricini, mm, 338. 

parasitized by Trycolypa, 264. 
Attagenus megatoma, feather felting of pi!lows, 

318. 
probably destroyi-ng Epbestia, 278. 

Aulacophora abdominalis, affecting cucurbit<l! in 
India, 264. 

Aulacostethua, mm, 387. 
Aulacus, mm, 387. 
Australian Lady-birdi!l New Zealand, 146. 

life-history and increase in California, 70. 
spread in California, 112. 

Axima spinifrons, from Brazil, 365. 
zabriskiei n. sp. Hwd:, descr. and habits,365. 

Aximinm, relations, 365. 

B . 
Brens american us n. sp, Howard, descr., 270. 

parasite of spider's eggs; 359. 
clavatus, note, 359. 
sewinulnm, in Eo rope, 271. 

Bag worm, life-history of Ceylon Faggot-worm 
similar to, 192. 

on tea io India, 62. 
Baridins trinotatus, remedy, 376. 
Bark· lice, spraying for, 276. 
Baurnbauria, parasite of A.rctia, 235. 
Bean cut-worm, in Miss. ,283. 

seed-weevil in Africa, 2.
weevil, rum, 340. 

heat as remedy, 92. 
in America, 2. 

Bed-bug, life-history, 104. 
Bedellia somnnlentella, note, 326. 
Belostoma americanuin, mm ., 340. 

in Weed 's bolle!in , 201. 
Benacus grisens in W eed's bulletin, 201. 
Betbylus n. sp., parasite of Codling Moth 83 . 
Bibio, fall occurrence, 197. ' 
Bibio sp. in Mich ., 43. 

albipennis in Mich .. 162. 
femoratus in Mich. , 43. 
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Bibliography of American economic entomo

logy,2. 
Bind-weed Hawk-Moth , on sweet-potato inN. Z., 

135. 
Bird-lice, work on, 389. 
Blackbird, destroying the White Grub,195. 

VB. Bollworms, 47. 
Black-beaded Cranberry-worm, mm, 337. 

scale, albinism in, 379. 
Dilopbogaster californica a parasite of, 248. 
in Australia, 336. 
not attacked by Vedalia, 73. 
spraying for, in Ualifornia, 146. 

Blastopbaga, on fig, 197. 
Blatta, in French houses, 231. 

germanica, in French houses, 231. 
work on embryology of, 163. 

Blattidre, oviposition, 224. 
Blister Beetles, nomenclature of, 288. 
Blood-sucking Cone-nose, bite of, 106. 
Boatman, Notonecta feeding on, 201. 
Boll-worm, blackbirds destroying. 47. 

injuring poppies in India, 264. 
in Mich., 42. 
in Miss., 283. 
in Tex., 20,317. 

Bombyx arracanensis, mm, 388. 
crresi, mm, 388. 
fortunatus, rum, 388. 

parasitized by Trycolypa, 264. 
sinensis, rom, 388. 

Bostrichus dispar, r eferred to Xyleborus, 145. 
Bot-fly of the ox, injury !Jy, 156. 
Botis harvey ana, on greenhouse plants, 277. 
Box-elder Bug in Bruner's r eport, 258. 

Plant-Louse in Bruner's report, 258. 
Bracbyderes, Hyalomyia a parasite of, 234. 
Brachy~-:aster, rom, 387. 
Brachybreruginosa, Lithocolletissp., referred to77. 
Br·acon "P·· infesting Rbyssematus, 112. 

nigripectus, r eared from lEgeria, 83. 
Braconidm, bred parasitic, 348. 
Bruch us fabre in Colo., 332. 

o!Jsoletus, mm, 340. 
iu America, 2. 
in Colo., 332. 
subarmatns (I) damaging beans in Africa, 2. 

Bryobi~t pratensis in houses, 279. 
Bucculatrix, rum, 325. 
Buffalo Gnat, eflects of open winter on, 261. 

injury, 2. 
r eport of trip to investigate, 7. 

Moth, natural history, 127. 
Bnprestis striata eating through clothes, 369. 
Butternut Tiugis ou quince, 48. 

c. 
Cabbage "Butterflies in Mich., 42. 

Mnggot, experiment on, R6. 
PionPa in Miss. , 283. 
l'lnut-louse in Miss., 283. 
Plnsi:~ in Miss., 283. 
Plutelln . mm, 382. 

inN. Z., 121. 
'Vorm, Apanteles parasite in Europe. 211. 

Croci<lot<IIL •tygla in n well, 375. 

Crelinins roeromyzre, bred from Meromyza, 281. 
Callimorpba suffnsa on ash, 295. 
Calliphora vomitcria on exhumed corpses, 371. 
Callipterns trifolii, on clover. 340. 
Uallosamia prometbea on cherry and saesafras, 383. 
Calopteuns in Colo., 145. 

atlaniR in Mich., 44. 
Macrodact~·lus larvmde~troying egg-pods. 

298. 
bivittatu~ in Mich ., 44. 
differentialis in Mich., 44. 
femur-rubrum in Mich., 44. 

Calosoma peregrinator. Masicera bred from, 23t. 
Uamnnla pellucida, damage in Utah in 1889, 27. 

var. obiona, eat~n by sparrow hawk, 
146. 

Camponotus berr.ulanens in door yards, 108. 
pensylvanicns in door yarde, 108. 

Campoplex, doubtful primary parasite of Ocne
ria, 211. 

conic us, parasite of Ocneria, 210. 
difforrois, parasite of Ocneria, 210. 

Cant.barid injuring vegetables in Africa, 2. 
Cantharis lngubris, changed to ulkei, ~88. 

ulkei, ·ugnbris changed to. 28H. 
Capsid, a new Australian vine pest, 381. 
Capsidre, injury in India, 61. 

of India, 327. 
Carbon bisulpbide, new way of using, 194. 
Car!Jula !Jigt,ttata, injuring sedamnm in India, 61. 

Carpet Beetle, natural hi•tory. 127. 
Carpocap~a injuring peacb~s in Japan, 65. 

pomonella in Colo., 146. 
Carpopbilns brachypterns in ripe ra •pberries. 

258. 
Cas~ida, Cassidomyia a parasite of, 234. 
Cassidomyia, parasite of Cassida, 234. 
Catalpa Sphinx, 382. 
Caterpillars stopping trains, 58. 
Cattle fly, oviposition, 60. 
Cecidomyia sp. inN. Z., 195. 

destructor, in England, 147. 
leguminicola, new remedy, 339. 
oryzre, affecting rioe in India, 264. 
Anlicis-gnaphaloides, Xipbidinm ovipositing 

in, 223. 
vaccinii, 337. 

Cecidom yid galls. Enoyrtus rearo·d from, ~48. 
Cecropi~< Moth, abnormal larva, 86. 

silk-worm, abundance in Nebr. and Dak., 
2A, 29. 

Celatoria u. gen. Coq. , de•cr., 235. 
crawii n. sp. Coq., descr., 235. 

Centrodorn, parasite of .-l.•pidiotus. 253. 
C~pbenom ,yia , Jarvm in a man's bead, 116. 
Cephus pygmmns, mm, 338. 

imported from Europe, 164. 
taken near Ottawa, 286. 

Cerambycidtc, oviposition, 192. 
Cerapbron, a plant-louse parasite, 246. 
Ceratapbis, injuring cincbon" in India, 61. 
Ceratina duple., Axima bred from, 366. 
C•·ratinella, mm, 390. 
Ceratitis citriperda in Africa, 2. 
Ceres~< bn hnlus, punl'turing apple twigs, 130. 
Cermatia forcep~. in houses, 316. 
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Ceropla.stes floridensis, in Florida , 367. 
mistak en for I cerya, 55. 
on guava , 316. 

Cet oniid injuring fruit s in .Africa, 2. 
C hretopsis amea, bred from cornstalk, 281. 
Chaff scale, da u,e;er of spread , 341. 
Chalarus spurius, referred to Ateleneura, 271. 
Chalcit!, r e<ared from 2Egeria, 83 . 
Chalcidin re, mm , 365. 
Cha.ly bion creruleurn, strategy in catching spiders, 

162. 
Cbaraxes semoronius , stridulation, 13. 
Chauliodes rostricornis , in W eed 's bullatin, 201. 
Cheimat obia brumata, traps for useless, 289. 
Chehmorpha cribraria, injuring Convolvulus in 

N. M ., 114 •. 
Chelonin re, bred parasiti c, 352. 
Cherry tree-slug, mm, 294, 340. 
Chi locorus bivnlneruR, experiment with, 36!. 
Chilo aaccbaralis, injury to sugar cane in India, 61. 
Chinch Bug, mm, 338. 

disease of, 388. 
effect of irrigation on 221. 
Entomophthora attacking, 126. 
in Bruner 's report, 258. 
in Ohio, 92. 
r ombdies for, 75. 

Cbionobas androconia,compa red with maconnii,45. 
califo rn ica allied to macounii, 45. 
macounii, art icle on, by James Fle< cher, 45. 

Cbor a-poka, injuring sesamum in India , 61. 
Cbortologa aust.ralis, locust in Australia, 336. 
Chremylus rubiginosu~. para&ite of Ephestia, 260. 
Chrysididre, males genital armature in, 386. 
Chrysopa, preying on the Grain Aphis, 31. 

sp .. possible Vedalia enemy, 73. 
Chrysops, in Colorado, 146. · 
Chuck -wills-widow, beetles in stomach, 189. 
Cicadw, B11ckton 's monograph, 388. 
Cicada septendecim, mm, 385. 

1675 appearance, 161. 
Cicadnl a virescens,'p arasit ized by Pipunculus, 271. 
Cicindela formosa, in Nebraska, 145. 

lecoutei, r esen:bles li mbata in habits,145. 
lepida, on white sands in Nebraska, 145. 
limbata in N ebraska, 144. 
punctulata, in Nebraska, 145. 
venust a, in Nebraska, 145. 

Cigarette beetle, 368. 
Cimbex americana, injuring willow and cotton

wood, 228, 229, 230. 
T achinid bred from, 164. 

Clisiocampa americana, mm, 338. 
in Arka nsas, 27. 

sylvatica, s topping tra ins, 58. 
Clothes moths, account of and means of des troy

ing, 211. 

in India, 61. 
Clover-hay worm, injury, 19. 
Clover -root Cecidomyia, mm, 337. 
Clover -seed midge, new r emedy, 339. 
Clubioua putris , parasitized by a dipter , 288. 
Coccid re, food of Coccinell idre, 363. 

inj cry in India , 61. ~ 

new East I nd ian ,genus, 55. 
Coccinella dispar, cannibalism wi tL , 55, 121. 

Coocinella nova-zealandia, destroying Icerya, 57. 
novem-notata, cannibalism with , 121. 

experiment with, 361. 
repanda, destroying Rbopalosipb•1m, 287. 
transversoguttata, preying on Epilachna, 

114, 115. 
Coccinellidre, experiment with, 363. 

eating Grain Aphis, 31. 
Cockroaches, account of, 266. 
Coccotorus scutellaris, in sand cherry, 258. 
Coccus vandalic us, on the cocoanut, 278. 
Codling moth, mm, 258, 337. 

enemies of, 83. 
experiments on, 181. 
Pacific Coas t habits, 84. 
spraying for, 276, 340. 

Crelosterna scabrata., affecting sal saplings in 
India, 264. 

Crenopreus palmeri,live~ in Opuntia, 162. 
Coleoptera,aquatic, from Mississippi bottoms,29t 

blind species, 291. 
mining leaves, 77. 

Collections, insect, mod~ of arranging, 342. 
Colorado potato-beetle, rum, 319. 

effect of Bordeaux mixture on, 180. 
eggs destroyed by Trombidium, 189. 
Gipsy moth a greate r pe8t, 209. 
new enem.v in Bruner 's r eport, 258. 
Tachinid p ara3ite of, 233. 

Columbus Hort. Soc., notice of, 387. 
Conicera sp., in corpse, 341,356. 

atra, breeding in decayed radishes, 358, 371. 
Coninomus nodifer, n ew to fauna, 333. 
Conocephalus ensiger ovipoAits between root

"leaves and stems, 224. 
Conorhinus sanguiRuga, bite of, 106. 
Conotrachelus nenuphar, Fuller's rose-beetle mis

taken for, 90. 
Sigalpbus bred from. 280. 

Copidosoma trnncatellum, parasite ofPlusi .t, 253. 
Coprid, stridulation, 13. 
Coptotriche 11. gen., Wlsm., descr. , 322. 

complanoides, note, 322. . 
Corimelrena nitiduloides, in ant's n l'st, 300. 
Cori saalternata, Notonecta feeding on, 201. 
Coriscus ferns, preyiug on Mono.•tegia, 1!0. 
Cornel saw-fly, habits and data of injuries, 239. 
Corn bill-bugs, mm., 338. 

life-history, 132. 
Corn-feeding Syrphus-fly, in Missouri, 115. 

plant-louse, in Mississippi, 283. 
root-worm, in Bruner 's report, 258. 

K entuck y, 179. 
Mississippi, 283. 

saw·tly, European , imported , 164. 
t aken near Ottawa, 286. 

worm, in Bruner 's report, 258. 
Mississippi, 283. 

Corydalus cornut.us, p opular names for, 122. 
Corytbuca a rcuata on quince, 48. 
Cosmopepla carnifex, injuring ras pberry foliage, 

258. 
Cossinre, boring coffee and tea plants, 193. 
Cotton-worm, mm, 382. 

da mage in T exas, 32. 
in Mississippi, 283. 
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Cow born-fly, in Lintner's report, 200. 
Cranberry fruit-worm, mm., 337. 

scale, mm, 337. 
Crioceris asparagi, Myobia a parasite of, 234. 
Crossotosoma regyptiacnm, JJOte on, 327. 
Croton bu~, account of, 267. 
Crow, destroying tb" white grub, 195. 
Cryptocbwtum,Lestopbonns a 8ynonym of, 91. 
Cryptolecbia, characters and relations. 150, 154. 

al~idella, referred to Stenoma, 153. 
coucolorella, doubtful position of, 152. 
crPssonella, Aynonym, 151. 
ferru~inosa, r elation with obsoletella, 151. 
frontalis, relation with Stenoma, 152. 
bumilis, referred to Stenoma. 154. 
litbosina, referred to Iue, 155. 
nubeculosa, synonym, 154. 
obsoletella, note, 151. 
quercicella, synonymy of, 151. 
reflexella, synonymy of, 151. 
scblregeri, referred to Stenoma, 152. 
straminella, formerly under Machimia, 150. 
vestalis, refe• r ed to Ide, 155. 

Cteniza ariana, J\ stomella reared from, 288. 
Culex, in Colorado, 146. 
Cu rculionidre, breeding habits of, 109. 
Curculio, Plum, arsenical poisons for, a. 

feedin~ experiments, 3. 
insecticide experiments, 4. 

Currant Borer in Michigan, 4!!. 
Gall-mite, mm, 337. 
Worm, remedy, 252. 

Cut-worms, mm ., 336, 338. 
Anthrax bred from, 280. 
extreme ravages, 318, 319. 
in Bruner's report, 258. 
in India, 61. 

iz,juring tea plant, 330. 
in Mississippi, 283. 
trapping with clover, 76. 
W estern-striped, active in winter, 383. 
Variegated, on carnations, 376. 

Cyaniris pseudargiolus, on clover, 340. 
Cyrtoneurastabulans, on exhumed corpses, 371. 

D. 

Dactylopiu s on red clover, Solenopsis attending, 
25R. 

sp., in Egypt, 256. 
citri mist-alie11 for Icersa, 55. 
viti•, diMappears whim its metamorphosis is 

disturbed, ~6. 

Daremma catnlpro, on Catalpa, 382. 
Datana angusii, in Indiana, 149. 

ministra, defoliating black walnuts, 256. 
parasitized hy Tach ina flies, 257. 

Deat.h's·head Moth, stridulation, 13. 
Death-watch, mm, 369. 
Deltooepbalns xantboneurus, Gonatopus parasi -

tic on, !!7 1. 
Depross~tria oryptolechiella, synonym, 151. 
Dernuttobia, in man from Brazil, 886. 
Dermestes vulpinus, damaging silk cocoons in 

India, 62. 
injury to goat skins in Delaw<lre, 63. 

Diabroti<;.a duodecimpunctata in K ontucky and 
Virginia, 179. 

in Mississippi, 283. 
on roots of Rndbeckia, 182. 

longicornis, inN ebraska, 182. 
not in Kentucky, 179. 

soror. dipterous parasite of, 233. 
eaten by Xysticus, it. 
Tachina bred from, 74. 

vittata, gauze fra-me for, 340. 
Melanopbora a parasite of, 23!. 

Diamond-back moth damaging cabbage in Af· 
rica, 2. 

Turnip moth , in New Zealand, 121. 
Diapberomera, in Colorado, 146. 
Diaspis vandalicus, on the cocoanut, 278. 
Dichelia sulfureana, reared on salsify, 255. 
Dict e corruscifasciella, synonym, 285. 
Dictyna, sp. , malformed specimen, 162. 
Dictynidre, mm., 292. 
Digger-wasp, killing tarantula in T exas, 149. 
Dilophogaster, Opbelosia near, 321. 

Tomocera changed to, 249. 
californica, parasite of black scale, 248, 381. 

Dilopbus, fall occurrence, 197. 
Dingy Cnt-\vorm eating strawberries, 29, 
Diplosis equestris, probable injurs to barley in 

England, 147. 
liriodondri , on tulip tree. 362. 
pyrivora, injury in England, 55 

Diptera, ovipositing on Harpiphorus eggs, 243. 
aquatic from Mis•issippi bottoms, 294. 
Low 's work in, 196. 
piercing ovipositors in, 261. 

Dissosteira carolina, mm, 385. 
aerial p erformances of, ~62. 
flight to escape from a sparrow, 162. 

Dogwood saw-fly, habits and injuries, 239. 
Dolerns, defined by submarginal cell•. 243. 
Douacia subtilis, pollenizes Nupbar, 2(1 1. 
Doryctinro, bred parasitic, 3~0. 
Dorylaimus, injuring sug»r-cane in .Java, R5. 

Dor.vpbora 10-liueata, injury in Ohio, 9!!. 
in :lfississippi, 22. 
Southern spread, 122. 
Tachinid paras it<' of, 233. 
work on embryology of, 163. 

Dragon FliPs, notice of work on X orth European, 
260. 

Zaitha devouring early stages, 201. 
Drnssidro, etfeck of bit~. ~55. 

Drosophila ampelophila, found in ben's fe<>d, 2M. 
Drcsopbilidro, found in dung, 254. 
Dryiuidre, parasitic on Jnssidre, 2il. 
Dry in us ped,•stris, parasitio on .Athysanus, 2il. 
Dryocampa rubicunda., in Missouri , 2i6. 
Dung-beetles, scent in, 189. 
DynnstPs tityus. in Indiana, 89. 

E. 

E conomic Ent<>mologist's l'nion proposed, 31. 
Elaterid larva destroying ll.lacrodactylus lan·a, 

299. 
Elm llnrk-lonse, a newl.Y imported, 3!. 

Leaf- b~>o>tle, in boU<'eS, 377. 
in Lintner's report, 200. 
Rprnying for, 29. 
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Emphytus, defined by submarginal cells, 243. 
cinc1 us, newly imported, 37~. 
ruaculatus, easily confuaed with Monostegia, 

138. 
testaceus, identical (I) with varianus, 242. 

Empoasca a lbopicta, mm, 340. 
Encyrtns clavellatus, mm, 248. 

websteri n. sp., Howard, descr., 247. 
Endioptis nit.idalis, in Mississippi. 283. 
Entomological Club A. A. A. S., 1889 meeting, 88. 

journal, new, 340. 
News, notice of,199. 
Society of Washington, minutes, 30,123, 162, 

197, 261, 262, 291. 
proceedings, roview, 385. 

Entomologists, Association of Economic, 62, 87, 92, 
123,163. 

minutes of first annual meeting, 177. 
Entomology, at Paris Exposition of 1889, 165. 

bibliography of economic, 335. 
bulletin 21 of Division of, 336. 
Division of, work on Pacific coast, 125, 141. 
honors to American, 54. 

Entomophthora, attacking Chinch-bug, 126. 
Epargyreus tityrus, on clover, 340. 
Epeira sclopetaria, malformed specimen, 162. 
Epeiridre, Brens bred from eggs of, 271. 
Ephemeridre, from Mississippi bottoms, 294. 
Ephestia sp., in crackers, 146. 

interpunctella, damage in America, 167,170. 
distinguished from kiihniella, 171. 
in ftouring mills, 27!!. 

kiihuielia, Chremylus a parasite of, 260. 
in Canada, 187. 
investigations of damage, 166. 

zere, in America, 167. 
Epicrerus imbricatus, injuring potato, 92. 
Epicauta lugubris, mm, 288. 
Epilachna corrupta, injuring beans, 114, 377. 
Erigone, mm, 390. 
Eriococcus azalere, similar appearauce of Gossypa. 

ria ulmi to, 35. 
eucalypti, destroyed by Leis, 287. 

Eristalis dimidiatns, from bowels of a woman, 261. 
tenax, from bowels of a man, 262. 

Er_ythroneura vi tis, in Michigan, 44. 
Eumeta carmerii, injnring tea-plant in Ceylon, 192 
Eupelmus, distinguished from Halidea, 262. 

bifasciatus, parasite of Ocneria, 211. 
Enphoriainda, damaging green corn, 277. 
Euplectrns, similar in habits to Bethylus, 83. 
European Cock-chafer, remedies, 300. 
Eury,creon, in Colo., 145. 

rantalis, parasites of, 327. 
Euryischia lestophoni, bred from Lestophonus, 

321. 
Enrytoma abrotani, parasite of Ocneria, 211. 

hordei, r eferred to wrong genus, 195. 
olearire, referred to wrong genus, 195. 

Enrytominre, mm, 365. 
Euscbistus variolarins, injuring raspberries in 

:Michigan, 44. 
Evania. mm, 387. 
Evaniidre, monograph of, 387. 
Exorista doryphorre, bred from Doryphora, 233. 
Exothecinre, bred parasitic, 350. 

F. 

Faggot Worm, injuring tea-plant in Ceylon,192. 
Fall Web-worm, e1l'ect of open winter on, 261. 
Februa hoffmanseggi , stridulation, 13. 
Field cricket destroying strawberries, 89. 
Fig Eater in South, 2. 
Five-ribbed Tea-mite, in Ceylon, 193. 
Flat Scale in Africa, 2. 
Flea Beetles injuring strawberry, 369. 
Fleas, metamorphoses of, 290. 
Florida Wax-scale, mistaken for lcerya, 55. 

on guava, 316. 
Flour infested with Phylethus, 21. 
Fluted Scale, Australian hymenopterous parasite 

of, 248. 
Fluted Scale, hydrocyanic acid gas for, 20!. 

in A.frwa, 2. 
not in Florida, 55. 

Fodder:Worm in Southern States, 18. 
Frnnus, rom, 387. 
Forest Tent-caterpillar, stopping trains, 58. 
Formica rufa (I) destroying insect specimens in 

S. Amer., 22. 
schaufussi, Corimelrena in nest, 390. 

Frog, destroying the May Beetle, 195. 
Fruit-fly, in Queensland, 266. 
Fnller's Rose-beetle, rnm, 336. 

mistaken for Plum Curculio in Cal., 90. 
Fangus diseases, international meetings, 295. 

G. 

Gall-making insects in N . Z., 194. 
Garden Web-worm, parasites of, 327. 
Gasternption, mm, 387. 
Gastroidea polygoni injuring graas, 275. 

on Polygonum, 190. 
Gelechia sp., bred probably from clover, 281. 

cereal ella, damage in America, 167. 
litu rolla, synonym, 154. 
refusella, Meuesta tortricella a synonym of, 

304. 
Geotrupid, stridulation, 13. 
German Cockroach, account of, 267. 
Gipsy Moth, hymenopterous parasites of, 262. 
Glyphipteryx, note, 285. 
Goat skins, injured by Dermestes vulpinus, 62. 
Golden-winged Woodpecker, destroying the White 

Grub, 195. 
Gonatista grisea, mm., 340. 
Gonatopus pilosus, parasitic on . Deltocephalns, 

271. 
Gortyna nitela in corn and ragweed, 375. 

similar methods of a cut-worm to, 133. 
Tachina sp. bred from, 280. 

GoAsyparia alni, a synonym of nlmi, 35. 
farinosns, a synonym of ulmi, 35. 
lanigera, a synonym of nlmi, 35. 
spurius, a synonym of nlmi, 35. 
ulmi, article, 34. 

Gracilaria sp. injuring tea-plant, 330. 
Grain Moth, damage in America, 167. 

Plant louse, mm, 336,339. 
in_jury in 1889, 31. 
in Mich.,44. 
new parasites of, 246. 
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Grape-vine Leaf-hopper, a remedy, 86. 
in Mich., 44. 

Graptodera exapta on fuchsias, 277. 
Grasshoppers, rum, 327. 

in Utah, 281. 
Green Bug injuring potato in India, 61. 

Coffee-scale, kero"ene emulsion for, in India,17. 
Green-striped Map1e·worm in Bruner's report, 258. 
Greeting, 1, 91. 
Gryllidre, oviposition of, 224. 

H. 

Hadena stipata, destructiveness of, 383. 
injuring corn, 134. 

Hrematobia cornicola, oviposition, 60. 
synonym of serrata, 95. 

ferox, a European species, 95. 
sern.ta, Kowarz's identification, 191. 

life-history, 93. 
Smith's bulletin, 165. 

stimulans, a Europ•·an species, 95. 
Hagno, syn'>nym of Cryptolechia, 150. 

faginella, s_r nonym, 151. 
Hair worms, infesting Melanoplus atlanis, 68. 
Haiidea, rum., 385. 

schwarzii u. sp., .A.shm., first species of the 
genus found in this cuuntry, 262. 

Baltica ignita, injuring strawberry, 370. 
Harlequin Cabbage-bug inN. M., 114. 
Harpalus fan nus, infested with:mites·, 369. 
Harpalyce albella, synonym, 165. 

ca.nusella, synonym, 154. 
tortricella, synonym, 155. 

Harpiphorus, defined by submarginal cells, 243. 
maculatus, comparison with otherspeci~s. 227. 

eas ily confus.,d with Mon ostegia, 138. 
testaceus, identical (1) with varian us, 242. 
varian us, habits and data of injuries, 239. 

Harvest Mite, destroying eggs of Doryphora, 189. 
Hawthorn Tingis on quince, 48. 
Hecabolinre, bred parasitic, 350. 
Hecatesia sp. in Mexico, 15. 

exultnns, figured by Boisduval, 15. 
fenestrata, stridulation, 14. 
thyridion, stridulation, 15. 

Heel Fly, oviposition, 174. 
Helia mmula damaging fodder, 18. 
Heliothis armigera, in Colorado, 146. 

injuring poppy in India, 62, 264. 
iu Michigan, 42. 
in Midsissippi, 283. 
in Texas, 20. 

Hellgrammite Fly, popular nameR for, 122. 
I l"lomyza sp., in Mayfield Ca.ve, 374. 
Hemiptera., aquatic, from Mississippi bottoms, 294. 

pre.\ ing on Harpiphorus larvre, ~43. 
H~miteles fuh•ipes, paraslte of Ocneria, 210. 

vuriegatum, bred trom Phyois, 382. 
Henops brunnon~, on apple twigs. 288. 

marginatns, possibly reared from spider, 288. 
Hessian Fly, mm .. ~ti4, 336. 

importation of parasites, 390. 
in Cnlifornia., 252. 

Hetorodera Javanica., injuring sugar·cane in 
Javn, 85. 

Heterodera radicicola, injuring clematis, 338. 
life history, 26J. 

schachtii, in Europe, 263. 
Heteroptera, from sou them Michigan, 390. 
Hippodamia conver~ens, experiment with, 264. 

pn,ying on Epilachna, 114. 

J 3·puuctata, expe1'iment wibh, 364 
on aquatic plants, 201. 

Hispa renescens, injuring rice in India, 61. 
Holcocephala abdominalis, noks on, 162. 
Homoptera. Low 's work in, 196. 
Boney Bees, effect of arsenicals on, 84, 123, 261. 
Houtalia allied to .A.xima., 365. 
Hop aphis, 10m, 339. 

Plan t-louae, Megaspilus reared from, 246. 
Hoplocropis albiclavus, rom, 30,385. 
Horn Fly,life-history, 93. 

oviposition. 60. 
Smith 's bulletin, 165. 

Horse Bot- Fly, eggs not inserted, 175. 
Horticnlturallaw, the amtmded Californian, 81. 
Horticulture, Los Aogel~s County Commission, 

312. 
new insect legislation re, 330. 
new State board of Oregon, fA!. 
test case under law, 331. 

Hyale, synonym, 154. 
coryliella, synonym,154. 

Hyalomyia, parasite of Brachyderes, 234. 
Hydrocyanic acid gas, for Red Scale, 202. 
l:iylemia coarctata, rom, 337. 
Hymenopll·ra, bred parasitic in National Museum 

collection, 348. 
male, genital armature in, 386. 

Ilymenopterous parasites, mru, 339. 
Hyperac1uus tinere, clot lies moth parasite, 213. 
Hyphantria cunea, efl'.,ct of open winter on, 261. 

in Minnesuta, 164. 
Hypoderma, larva traveling in a boy's body, 238. 

bovis, co-operative investigatiOn, 183. 
in Colorado, 145. 
injury by, 156. 
lan-m taken internally, 201, 207. 
life-history and rellll'die•, 172. 
traveling grub resembling, 239. 

diana, internallarvre similar to, 207. 
traveling grub re•embling, 239, 

lineata., ovi po&ition, 17 4. 
. Hyptia, ruru, 387. 

I. 

Ioerya pnrcbasi, rum, 333. 
.A.ustra.lian hymenopterous parasite of, 

248. 
bulletin on enemies of, 336. 
Cedrus libani a new food·plant of, 49. 
destroyed by Vedalia, 112. 
disappearance in New Zealand, 57, H6. 
enemies of, 70. 
Hydrocyanic acid gas for , 204. 
Hymenopterous parasite ot in Austr&lia, 

3~0. 

importation of paraaite to destroy, 15 
in Africa, 2. 
not in Florid9, 55. 
recent increRse in X ew Zealand, 384. 
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lcerya purchasi, Telephorus consors a new enemy 
of, 49. 

ro&re, MS. name proposed, 333. 
sacchari, mm, 333. 

Ichneumon sp., bred from Cera tina, 366. 
lchneumonidre, parasitic on Ocneria, 210. 
Ide, characters anu relations, 150, 155. 

lithosina, note, 155. 
osseella n. sp. 1\lsm., described, 155. 
vestalis, note, 155. 

Idiocerus sp., on man~:o in India, 265. 
Imbricated Snout-beetle, in Bruner's report, 258. 
Imported Cabbage-worm, mm, 340. 

Gipsy Moth, in Europe, Asia, and Japan, 209. 
In New England, 208. 

Indian meal-moth, damage in .America, 167. 
in flouring mills, 278. 

lnquilinre, bred from 1Egeria, 281. 
Insecticides, .American, in India, 17,47, 264. 

litigation concerning, 260. 
ana fungicides combined, 339. 

Insidious Plant-bug, attacking scales, 364. 
Irrigation, effect on injurious insects, 215. 
Ischnaspis filiform1s, on palm leaf, 368. 
Isosorua hordei, not parasitic on Cecidomyia, 195. 

orchidearum, on orchids, 250. 
Iulus sp., on exhumed corpses, 371. 

impressus, infestii~g ripe raspberries, 258. 
Ixodes bovis, injury to cattle in Texas, 20. 

J. 

Jassidre, Dry:.Uiure and Pipunculidre parasitic on, 
271. 

injury in India, 61. 
Jay, destroying the White Grub, 195. 
Joint-worm, not parasitic on Cecidomyia, 195. 

K. 

Kakerlak orientalis, in French houses, 231. 
Katipo of New Zealand, bites of, 134. 
Katy-did, call of, 282. 

oviposition, 224. 
King-bird, destroying the White Grub, 195. 
Koehele, .Albert, testimonial, 379. 

L. 

Laboratory, organization of work iu, 185. 
J,achnosterna, sudden appearance, 297. 

fusca in Colorado, 332. 
larva eating locust eggs, 298. 
larval life, 372. 
remedies, 300. 

hirticula, in Mis&issippi, 283. 
prunina, local abundance in Michigan, 43. 
rugosa, in stomach of Chuck-wills-widow, 189. 

Lachnus, on Pine, 314. 
lone;istigma, on Linden in Washington, 90. 
platanicola, differences between Iongistigma 

and, 90. 
Lady-bird, mm, 339. 

cannibalism with, 55. 
parasite, observed by Goding, 147. 

Lamp hides elpis, larvre injuring Cardamom in Cey. 
ion, 61. 

Languria gracilis, bred from rag-weed, 347. 
mozardi, bret~ding habits, 346. 

Laphria canis, in Michi~an, 43, 162. 
Larch Saw-fly, iu Lintner's report, 200. 
Lasioderma serricorne, mm, 385. 

in cigarettes, 369. 
testaceum, injuring opiuno1 balls and cheroot~ 

62. 
Lath rid ius nodifer, n .. w to fauna, 333. 
Latbrodectus sp., in Madagascar, ~73. 

mactans, allied species in !!Oew Zealand, 75, 
scelio, bites of, 134. · 
verecundus, bite of, 46. 

Leaf Crumpler, Hemiteles bred from.382. 
Leaf-hoppers, on Cranberry, 337. 
Leather Beetle, injury to goat skins in Delaware, 

62. 
damaging silk-worm cocoons in India,62. 

Lecanium sp., not attacked by Vedalia, 73. 
acuminatum, L. mangiferre distinct from,4& 
coffere, affecting coffee, 265. 
hesperidum, in Africa, 2. 

on life history, 370. 
mangifet·re on Mango, 48. 
nigrum, affecting coffee, 265. 
olere, albinism in, 379. 

Dilophogaster californicaa parasite of, 248. 
in .Australia, 336. 
not attacked by Vedalia, 73. 
viride, mm, 370. 
atlecting coffee, 265. 
kerosene emulsion for in Inuia, 17. 

Leis conforniis, destroying Schizonenra, 287. 
Lepiuoptera, noises made bv, 11. 
Lepisma saccharina, in house~, 316. 
Leptocorisa acuta, injury to rice in India,61. 
Lesser Locust in Michigan, 44. 

New Hampshire, 62, 66. 
water-bug, devouring aquatic animals, 20L 

Lestophouus, validity of the genus, 91. 
iceryru, distinct from monophlwbi, 261. 

in California, 377. 
value as an Icerya destroyer, 147. 

monopblm bi, distinct from iceryre, 261. 
Lencania unipuncta in Michigan, 42. 
Leucanthiza sp., referred to Metonius lrevigatlll, 

78. 
Leucopis sp., preying on aphides, 281. 
Ligyrus gibbosus, in bird's stomach, 189. 
Limneria, reared from larva; on salsify, 255. 

difformis, parasite of Ocneria, 210. 
eurycreontis, paraaite of web-worm, 328. 

Limonius auripilis, eating raspberries, 258. 
Limulus, eye of, 293. 
Lina lapponica, in Minnesota, 164. 

scripta, in Minnesota, 164. 
tremulre, in Minnesota, 164. 

Linden tree-louse, ou linden in Washington, DO. 

Liobonum dorsatum, in Weed's catalogne,199. 
formosum, in Weed's catalogue, 199. 

Listronotus latiusculus, breeding m Sagittaria. 
201. 

Litbohius, mm, 282. 
Lithocolletis sp., referred t; Brachys rerogino51-

77. 
sp., rEoferred to coleoptera., 77, 78. 
sp., upper and lower mines on Betula, 120. 
sp., upp~r mines on Grindelia, 119. 
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Lithocolletis aceriell:~., upper mines on Acer and 

Hamamelis, 119. 
actinomeridis, aJlied to ambrosiella, 54. 

upper mines on Actinomeris, 119. 
renigmatella, synonym, 52. 
reriferella, lower mines on Quercus, 119, 120. 
resculisella, a variety, 53, 5-!. 

upper mines on lEsculus, 119. 
affinis, bred from Lonicera, 51. 

lower mines on Lonicera and Symphori
carpus, 119. 

albanot131la, lower minea on Quercus, 119. 
alnicolella n. sp. Wlsm., described, 80. 

upper mines on Alnus, 120. 
alniella, food-plant unknown, 120. 
alnifoliella, doubtful American species, 77. 
alnivorella, distinct from alnicoh,lla, 80. 

upper mines on Alnus, 120. 
am brosireella, corrected to am brosiella, 54. 
ambrosiella, lower mines on Ambrosia and 

He\ianthus, 119. 
note, 54. 

amama, allied to ambrosiella, 54. 
lower mines on Actinomeris, 1 L9. 

amorphre, synonym, 53. 
amorphreella, bred from Amorpha, 53. 
argentifim briella, lower mines on Quercus, 119. 

note, 25, 26. 
argentinotella, lower mines on Ulmus, 119. 
atomariella, a valid species, 54. 

lower mines on Sali.x: and Populus, 120. 
auronitens, lower mines on Alnus, 120. 
australisella, food-plant unknown, 120. 
basistrigella, lower mines on Quercus, 119. 

synonym, 25. 
bethuniella, upper mines on Quercus, 120. 
bicolorella, mining oak leaves, 23. 
bifasciella. affinities, 24. 

upper mines on Quercus, 119. 
bostonica, allied to ambrosiella, 54. 

food-plant unknown, 120. 
caryrefoliella, upper mines on Juglans and 

Carya, 119. 
caryalvella, lower mines on Cary a, 119. 
castanella, upper mines on Quercus and Cas

tanea, 120. 
celtifoliella, note, 52. 

upper and lower mines on Celtis, 119. 
celtisella, synonym, 52. 
chambersclla, food-plant unknown, 120. 

to replace name, 78. 
cincinnaticlla, alliecl to macrocarpella, 78. 

same group as nemoriR, 117. 
upper mines on Quercus, 119. 

clemensella, lower mines on Acer, 119. 
valid species, 25. 

conglomeratella, food-plant unknown, 23. 
upper mines on Quercus, 120. 

consimilella, note, 51. 
synonym, 53. 

coryliella, mining Corylus, 54. 
upper mines on Cupnliferre, 120. 

desmodiella, lower mines on Desmodium and 
Phaseolus, 119. 

diaphanella, lower mines on Quercus, 120. 
elephantopodella, allied to am bros! ella, 5,. 

?.!lO?.-No. 1 __ r, 

Lithocolletis elephantopodella, lower mines on 
Compositre, 119. 

eppelsheimii, upper mines on Carya, 119. 
faginella, lower mines on Fagus, 120. 
fi tchella, insignia allied to, 118. 

lower mines on Quercus, 120. 
fragilella, lower mines on Lon ocera and Sym

phoricarpus, 119. 
note, 51. 

fuRcocostella, note, 25. 
gaultheriella n. sp. Wlsm., described, 79. 

upper mine_s on Gaultheria, 119. 
gem mea, note, 53. 

upper mine8 on Robinia, 119. 
guttifinitella, note, 53, 54. 

upper mines on Rhus and lEsculus, 119. 
hageuii, lower mines on Quercus, 120. 
hamadryadella, upper mines on Quercus, 119. 
helianthivorella, allied to ambrosiella, 5i. 
ignota, allied to ambl'Osiella, 54. 

lower mines on Helianthus, 119. 
incandla, n. sp. \Vlsm., described, 81. 

lo wer mines on Alnus, 120. 
insignis, n . sp. Wlsm., described, 117. 

food-plant, unknown, 120. 
intermedia, note, 25. 
leber"tella., affinities, 25. 

upper mines on Quercus, 120. 
ledella, n. sp. Wlsm., described, 79. 

upper mines on Ledum, 119. 
longestriata, synonym, 25, 26, 
lucetiella, note, 52. 
lucetrella, lower mines on Tilia, 119. 
lucidicostella, lower mines on Acer, 119. 
lysimachireella, a doubtful species, 77. 
lysimachiella, lower mines on Lysimachia, 119. 
macrocarpella, allied to umbellulari!IJ, 78. 

upper mines on Quercus, 120. 
marireella. bred from Symphoricarrus, 51. 
mariella, lower mines on Symphoricarpu~, 

1L9. 
minutella.lower mines on Quercus, 120. 
mirifica, synonym, 53. 
modesta minfng elm leaves, 23. 
monisella, lower mines on Amphicarprea, 119. 

note, 52. 
nemoris n. sp. Wlsm .. described, 116. 

upper mines on Vaccinium, 119. 
nobilissima, allied to am brosiella, 54. 
non-fasciella, synonym, 52. 
obscuricostella, lower mines on Ostrya, 120. 
obsoleta, food-plam unknown, 120. 
obstrictella, lower mines on Querens, 120. 
obtusilobre mining oak leaves, 23. 
occitanica, lower mines on Ulmus, 119. 
oregonensis, n. sp. Wlsm., described, 117. 

food-plant unknown, 120. 
ornatella, synonym, 53 . . 
ostensackenella, note, 53. 

upper and lower mines on Robinia, 119. 
ostryreella, mining Ostrya, 54. 
ostryrefoliella, lower mines on Ostrya, 120. 

note, 53. 
ostryella, upper mines on Ostrya, 120. 
pastorella, affinities, 54. 
pomifoliella, lower mines on Rosacere, 119. 
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Lithocolletis populiella, lower mines on Populue, 
120. 

populifoliella, affinities, 5~. 
synonym, 52. 

quercibella, lower mines on Quercus, 120. 
synonym, 25. 
synonomy of, 77. 

quercipulchella, synonym of quercibella, 77. 
quercivorella, mining oak leaves, 23. 

upper mines on Quercus, 120. 
quinquenotella, change of name, 78. 
rileyella, lower mines on Quercus, 120. 

synonym, 25. 
robiniella, bred from Robinia, 52. 

upper and lower mines on Robinia, 119. 
roboris, insignia allied to, 118. 

salicicolella, allied to ledella, 80. 
salicifoliella, a valid species, 54. 

lower mines on Salix and Populus, 120. 
scabiosella, oregonensis allied to, 117. 
scndderella, lower mines on Salix, 120. 
sexnotella, food· plant unknown, 120. 
solidaginis,lower mines on Solidago, 119. 
subaureola, note, 25. 
symphoricarpella, lower mines on Symphori· 

carpus, 119. 
tenuistrigata, note, 25. 
texan ella, synonym, 52. 
tiliella, upper mines on Tilia, 119. 
toxicodendri, upper mines on Rhus, 119. 
t1ifasciella not an American species, '\1. 
tritamiella, note, 53. 

upper mines on Oatrya, 120. 
tubiferella, a coleopterous larva, 77. 

don bt as to species, 24. 
upper mines on Quercus, 119. 

uhlerella, lower mines on .Amorpba, 119. 
uhlerella, note, 53. 
ulmella, mining elm leaves, 23. 

upper mines on Ulmus, 119. 
umbellularim n . sp. Wlsm ., described, 78. 

upper mines on Umbellularia,ll9. 
unifasciella, upper mines on Quercus, 120. 

Lithophana an ten nata, early appearance, 383. 
Lixus concavus, injuring rhubarb, 294. 

macer, bred from Chenopodium, 294. 
parens, gal!. making habit, 294. 

Lobster caterpillar, on tea plant in Ceylon, 193. 
Locustm, European, ovipositing in the ground, 

224. 
Locustidm, embryological observations, 223. 

oviposition of, 224, 225. 
. variety of oviposition, 224. 

Locusts, mm, 337. 
in .Algeria, 59. 
in India, 332. 

L ocusts, outbreaks in 1889, 27. 
Locust-mite in New Hampshire, 67. 

Rocky Mountain, ell:'~ct of irrigation on, 216. 
Long scale, danger of spread, 341. 
Lophoderus triferana, reared on salsify, 255. 
L ucilia in Colorado, 1~6 . 

Lycrena cotll yn tas, mm, 385 
L yctus sp. in Bamboo, 19. 
L ydella doryphorre, b red from Doryphora, 233. 
Ly~ocero~. a plant-louse parasite, 246. 

Lygus lineolaris, a synonym of pratensis, 4U. 
oblinitus, a synonym of pratensis, 49. 
pratensis, on pear and apple, 49. 

piercing salsify leaves, 255. 
Lymexylon sericeum, in red oak, ~23. 
Lyperosia, Hrematobia serrata referred to, 95. 

serrata, Kowarz's identification,191. 

M. 

Machimia, characters and relations, 150. 
tentoriferella, note, 150. 

Macrodactylus angustatus, in the South, 297, 
uniformis, in the South west, 297. 

on apple in New Mexico, 115. 
subspinosus, life. history, 295. 

in New Mexico,ll4. 
Mallovhaga, resemblance of ultimate Platypsyllu1 

laiTa to, 201, 244. 
Mamestra-like larvre injuring grape in Californi~ 

56. 
Mamestra legitima, in Asclepias seed.pod,382. 

papa.,-erorum, confounded with Boll Worm, 
264. 

Mantidm, embryological observations, 223. 
oviposition of, 224. 
Westwood's revision, 340. 

Mantis wbeeleri, mm, 340. 
Maple scale in Michigan, 44. 
Masicera, parasite of Calosoma, 234. 
May Beetle, found iu frog's stouiach,195. 

in Mississippi, 283. 
on lar.,-al life, 372. 
sudden appearance, 297. 

Fly, Zaitha and Notonecta devouring lam.\ 
201. 

M(,al.worm, beetles of, in a pin-cushion, 148. 
Mealy bug, Egyptian, 256,327. 

m1staken for Icerya, 55. 
resin wash for, 276. 

Mecouema varium, ovipositing under bark scales, 
224. 

Mediterranean flower· moth, damage by, 166,336. 
in Canada, 187. 
parasite of, 260. 

Megapenthes granulosus, synonym oflimbalis, 292. 
limbalis, granulosus identical with, 292. 

Megaspilus, reared from plant-lice, 246. 
niger, n . sp., Howard, descr., 247. 

Megilla maculata, experiment with, 364. 
parasite observed by Goding, 1:17. 

Melanism, 341. 

Melanochroism, 341 . 
Melanophora diabroticre, paradite of Diabrotica, 

233. 
Melanoplus atlanis, in New Hampshire, 66. 
Melanoplus bi.,-ittatus, damage from, in Utah in 

1889,27. 
cinereus, damage from, in Louisiana in 11389, 2'1. 
devaatator, damage from, in Utah in 1889,27. 
femur-rubrum, damage from, in Utah in !889, 

27. -
spretus, mm., 336. 

damage from, in Utah in 1889, 27. 
Melittia ceto, in Mississippi, 283. 
Meloidm, nomenclature of, 288, 



405 

Melolontha hippocastani, remedies, 300. 
vulgaris, abundance in Pomerania, 30. 

larval life, 374. 
remeclie~. 300. 

Melon. worm, in cantaloupes, 376. 
M.enavody, poisonous spider, 273. 
Menesta, characters and r elations, 150, 154.. 

erected for an aberrant Gelecbiid, 303. 
mel a nella n. sp., Murt., described, 304. 
tortrieella, mm, 304. 
tortriciforme!la, synonymy, 154. 

Mermis, infesting Melanopus atlanis, 68. , 
Meromyza americana, Coolinius bred from, 280. 

on wheat, 87. 
Mt>sochorus, reared from Microgasl er cocoons, 211. 

gracilis, parasite of Ocneria, 210. 
pectoralis, parasite of Ocneria, 210. 
splendidulus, parasite of Ocneria, 210. 

MesO,!!rapta polita, in Missouri, 115. 
Metonius loovigatus, mining Desmodium, 78. 
Metriopelma breyeri, bite of. 47. 
Microcentrum retinerve, ovipoRition of, 224. 
Microgasterin oo, possible parasites of Ocneria, 211. 
Microgast.er, Mesocboru• reared from cocoons, 211. 

reared from 1Egeria, 83. 
calceatus, parasite of Ocneria, 210, 211. 
liparidis, parasite of Ocneria, 210. 
pubescens, parasite of Ocneria, 211. 
tenebrosus, parasite of Ocneria, 210. 
tibialis, parasite of Ocneria, 210. 

Microrhopala melsheimeri, myrmecopbilous, 123. 
Mictis profana, injuring the orange, 336. 
Millipedes, mm., 337. 
Mite, cheese, on a n eck.tie, 21. 

in flax.seed , 251. 
Mole, destroying the white ~rub, 195. 
Monocrita olearioo, bred from and parasitic in galls 

on Olearia in N ew Zealand, 195. 
Monomorium pharaonis, in France, .Algeria, Pal· 

estine, 230. 
life history and remedies for, 106. 

Monophadnus, supposed Harpipborus resembling 
In antenn oo, 228. 

Monophlcebinre, on Eucalypt_us, 336. 
Monostegia ignota, Harpipborus agreeing closely 

with, 227. 
life.history, 137. 

obscurata, closely allied to ignota, 140. 
Harpiphorus maculatus agreeing closely 

with, 227. 
Morelos orange fly damaging oranges, 2. 
Mulberry silk worm, mm, 388. 
Murgantia histrionica in New Mexico,ll4. 
Musca, facets of eye, 293. 

domestica, in Colorado, 146. 
Mutillid re, males, g<mital armature in, 386. 
Mygale fasciata, bites of, 189. 

hentzii , killed by P epsis, 149. 
Myiasis, Low's work on, 196. 
Mylabris ocnlata damaging vegetables in Afri· 

ca, 2. 
Myobia pumila, parasite of Crioceris, 234. 
Myriapoda, in Lintner's report, 200. 
Myrmica molesta, a syuonym of Monomorium 

pluraonis, 106. 
MytilaRpid citricola, danger of spread, 341. 

in Florida, 367. 

Mytilaspis gloverii, danger of spread, 341. 
in Florida, 367. 

pinifolire, on .Abies, 364. 
Myzus mahaleb, on salsify, 256. 

N. 

Nebria, Low's first work, 196. 
Nematodes, Atkinson 's bulletin on, 263. 

injury to cane fields in Java, 85. 
Nematus erichsonii, in Lintner's r eport, 200. 

ventralis, in Minnesota; 164. 
Nemognatha apicali s, note on, 288. 

bicolor, synonym, 288. 
walkeri, synonym, 288. 

Nemotois, note, 285. 
Neocerambyx holosericeus, girdling branches in 

ln<lia, 264. 
Neophanes, belonging to a new spider family, 292. 
Nerica bidentata, on elm, 295. 
Ntottle·grub, blue striped, injuring tea plant, 330. 
Neuglenes, peculiarity of w ings and eyes, 57. 

apterus, peculiarity in eyes and wings, 58. 
Neuropter, impressed in paper, 282. 
Neuroptera, aquatic from Mississippi bottoms 

294. 
Nezara hilaris, puncturing bean buds,147. 

viridula, injurin~ potat o in India, 61. 
Nidnlaria, runs awa)' wheuclisturbed during met· 

amorpbosiR, 36. 
Nirmus, resemblance of ultimate Pl. typsyllus 

larva to, 201. 
Noctua cupidis~ima, injuring grape In Califor

nia, 56. 
Notonecta undulata, devouring aquatic insect@, 

201. 
Nympbalid, stridulation,12. 

o. 

Obituary : Dr. Anton Ausserer, 86. 
Lucien ButJnet, 332. · 
Heinrich Frey, 332. 
Dr. Franz Low, 196. 
En~ene Maillot, 196. 

Ocbtb ebius, revision of, 333. 
Ochtbiphilinre, L estopbonus placed in, 91. 
Ocneria dispar, hymenopterous parasites of, 26~. 

importation of, 86. 
in Europe, Asia, and ,Tapan, 209, 210. 
in New England, 298. 

Odonata, early stages, 388. 
from Mississippi bottoms, 2~4. 

notice of work on N ortb European, 260. 
CEoanthus latipennis, insectivorous foorl ·habits 

of, 125, 130. 
sound of, 282. 

niveus, insectivorous food· habits of, 125, 130. 
oviposition of, 225. 

CEcophora temperatella damaging wheat in Asia 
Minor,30, 

CEdipoda carolina, mm, 385. 
CEneis macounii, breeding of, 45. 
Otlice, organization of work in , 185. 
Ogcodes pallipes, possibly reared from spider, 

288. 
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Oligonyx graminie mm, 340. • 
scudderi, rum, 340. 
uhleri, mm, 340. 

Oliogophus pictus, in w·eed's catalogue, 199. 
Oucideres cingulatus, mm, 264. 
Oncometopia undata, on weeping trees in Texas, 

161. 
Ophelosia n. gen. Riley, described, 249. 

crawford1 n. sp. Riley, described, 249. 
bred from Icerya, 321, 
described by Tr:>on butnot .named, 266. 

Ophion macrurum, bred from Promethea cocoons, 
383. 

purgatnm, reared from Scoliopteryx, 382. 
Oran~~:e butterfly in .Africa, 2. 

dog injuring orange in Florida, 2. 
fly damage in Africa, 2. 

Orange-striped oak worm in Michigan, 42. 
Orchelimum, ovipositing in pith of twigs, 224. 
Orchid Isosoma, in .American greenhouses, 250. 
Orgyia lencostigma, Pimpla bred from, 281. 
Oriental cockroach, account of, 267. 
Ornithoptera crrn,ns, first capture by Wallace, 14. 
Orthesia, Psendopulvinaria approaching in ap-

pearanc£~, 55. 
Ortbopelma occidentalis, bred from Rhodites 

galls, 281. 
Ortboptera, eggs ribbed, 15. 
Oscinidru, mm, 337. 
Oscinis sp., injuring tea plant, 330. 
Otiorbynchus cribricollis, injuring the olive, 336. 
Ox warble, mm, 337. 

in Bruner's report, 258. 
injury by, 156. 
life-history and remedies, 172. 

P. 

Pachymeru~ calcitrator, parasite of Cephus, 286. 
Pachyneuron, bred from Syrpbid larvre and plant-

lice, 246. · 
micans n. sp. Howard, described, 246. 

Predisca, reared on salsify, 255. 
Pal!optera superba, taken in the District, 162. 
Pammegbchia, mm, 387. 
Papilio cresphontes, mm., 264. 

injuring orange in Florida, 2. 
demoleus in Africa, 2. 
erithonin;, affecting orange in India, 264. 
feronia, use of legs in running and stridula-

tion, 12. 
Parasa lepi<la, injuring tea plant, 330. 
Parectopa robiniella, not a synonym, 53. 
Parlatoria pergandei, '!_anger of spread, 141. 

in Florida, 368. 
Parorgyia, on cranberry, 374. 
Peach Borer, boiling water for, 378. 

enemies of, 83. 
fruit-worm, Japanese, 64. 

Peach-tree Borer in Michigan, 42. 
Pear Midge, injury in England, 55. 
Pear-tree Slog, mm, 340. 
Pea Weevil, mm, 337. 

heat a>~ remedy, 92. 
Pemphigus, injuring cinchona in India, 61. 
Pepsis formosa, killing tarantula in Texas, 149. 

Periodical cicada, Brood XXII in Miohil(an,(3. 
1675 appearance of. 161. 

Periplaneta americana, mm, 30. 
account of. 266. 

orientalis, mm, 30. 
account of, 267. 

Pezomachus hortensis, hyper-parasite of0cner1~ 
210. 

Phreogenes ater, reared from 1Eg,•ria, 83. 
discus, bred from Plull'lla, 38~. 

Pbakellura hyalinatalis, in cantaloupes, 376. 
Phalangiinro of Illinois, notice of catalogue of, 199. 
Phaneroptera curvicauda ovipositing in edges of 

leaves, 224. 
Phasmidre, embryological observations, 223. 

oviposition of, 224. 
Phasmomantis grandis, rum, 340. 
Ph ora aterrima, on exhumed corpses, 371. 
Pbycis mdiginella, Hemitele~ bred from, 382. 
Phylethus bifasciatus, in flour-mills, 21. 
Phyllodromia gerruanica, account of, 267. 
Pbyllrncns integer, mru, 286. 

damage to willows, 230. 
l'hyllotreta pusilla, injuring turnips in Colorado, 

146. 
Phylloxera rileyi, <:Ecantbus feeding on, 131. 

vastatrix, effects of irrigation on, 221. 
in France, 380. 
in New Zealand, 384. 
present foreign status, 310. 

Phy lloxeridre, note, 378. 
Pier is oleracea in Michigan, 42. 

protodice in California, 46. 
rapro, mm, 340. 

breeding on Cakile americana, 123. 
in California, 46. 
in :Michigan, 42. 

Pimpla fiavicans, parasite of Ocneria., 210. 
inquisitor, bred from Orgyia, 281. 

Pteromalid bred from, 280. 
inRtigator, parasite of Ocneria, 210. 

Pionea rimosalis, in Mississippi, 283. 
Pipunculidre, parasitic on Jassidre, 271. 
Pipunculus fuscipes, parasitic on Cicadula, 271. 
Plant-lice, autumn life-history, 92. 
Platypsyllos cast oris, ultimate larva of, 201,244, 

292. 
Platysamia cecropia, in Minnesota, 164. 
Plecopt.era, from Mississippi bottoms, 294. 
Plocederus pedestris, boring timber in India, 284. 
Plnm aphis, resin wash for, 276. 

Curcnlio, cot'rection, 2. 
experiments on, 305. 
in Bruner's report, 258. 
puncturing apples, 383. 
scare in California, 90. 
successful spraying, 340. 
Weed's experiments on, 92. 

Gouger, a good species, 259. 
Plusia brassiere, in Mississippi, 283. 

parasitized by Copidosoma, 253. 
californica, injuring grape in California, 56. 

Plutella cruciferarom damaging cabbage in AJ 
rica, 2. 

on cabbage,382. 
Podurid, destroying re~ rust of wheat, 259. 
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Poplar girdler, in Minnesota, 164. 

Potato ueetle in the So nth, 22. 
Prepona, stridulation in, 13. 

Prionus laticollis, in ash and oak, 317. 

Probatius umbratilis, new to fauna, 333. 
Procouia uudata, injuring the vine, 321. 

in Mississippi, 283. 

on weeping treeA in Texas, 161. 
Prodalia, belonging to a new spider family, 292 . 
Prodenia lineatella, mm, 382. 

eating salsify, 255. 
Pronuba .vuccasella, mm, 38t. 
Protoparce celeus, on potato and tomato, 382. 
Pseudanaphora arcanella, mm, 338. 
Pseudopulvinaria, a new genus of East Indian 

Coccidre, 55. 
Pseudosphinx tetrio, in Gulf of Mexico, 379. 
Pseudovates mexicana, mm, 340. 
Psilocorsis, synonym of Cryptolechia., 150. 

dubitatella, synonym, 151. 

q nercicella, referred to Cryptolechia, 151. 
reflex ella, synonym, 151. 

Psilopte.·a drnmmondi, food habits, 333. 
Psyllida>, Low's work in, 196. 
Pteromalid, bred from Pimpla, 281. 
Pteromalus boucheanus, hyper-parasite of Ocne

ria, 211. 

halidayanus, hyper-parasite of Ocneria, 211. 
pini, hyper-parasite of Ocneria, 211. 

Ptiliolum cedi pus, peculiarity of eyes and wings, 
58. .. 

Pulvinaria innumerabilis in Michigan, 44. 
ribesire, rum, 337. 

on Ribes in England, 147. 
Purple Scale, danger of spread, 341. 
Pyralis farinalis, range of, 19i. 

Pyrameis cardui infesting thistles, 28. 

Pythonissa (!), effecto of bite, 255. 

R. 

Raspberry Saw-fly in Michigan, 42. 
Red Ant, attacking bed-bugs, 104. 

de~troying insect specimens in South 
America, 22. 

life history and remedies for, 106. 
borer, in tea plant in Ct'lylon, 193. 

Red-legged Flea-beetle, its injury decreasing, 49. 
Locust in Michigan, 44. 

Scale, danger of spread to Californi><, 253. 
gas process for, 122, 202. 
origin of, 312. 

resin wash for, 92. 
Tea-mite, on tea plant in Ce,vlon, 193. 

Rhalldotis semipunctata damaging fruits in Af
rica, 2. 

Rbaginm linea tum, boring dead pine, spruce, and 
fir trunks, 190. 

:thizococcus, on grass in Indiana, 326. 
~bizopbagus parallelocollis, on exhumed corpses, 
. 371. 

1tbodites radioum, Orthopelma bred from galls of, 
I 280. 
tbogadinre, bred parasitic, 351. 
tbopalosiphum on carrot, 287, 329 • 

.tbopalum, enemy of toa a1-1bis, 329. 
'thophobota. vacciniana, mm, 337. 

Rhubarb Snout-beetle, mru, 294. 
Rbyncbota of India, 32, 265, 327. 
Rbyssalinre, bred parasitic, 350. 
Rbyssematus lineaticollis, breeds in Asclepias 

pods, 112. 
Rice Sapper in India, 61. 

weevil, injury in India, 61. 

Robin destroying the White Grub, 195. 
Rocky Mountain Locust, in Minnesota, 159. 
R<1ot-knot disease in Florida, Bulletin on, 3. 

supposed, on apple, 315. 

Rose Beetle, co-operation in investigating breed-
ing habits, 183. 

method of killing, 19. 
preventive of injury, 92. 

Bor<!eaux mixture useless for, 387. 
life-history, 295. 

Leaf-hopper, mm, 340, 
Slug, remedy for, 252, 

Rust-mite of the orange, a tea-mite closely related 
to, 193. 

::;. 

Sagittaria Curculio, breeding in Sagittaria, 201. 
Saitis pulex, Acoloi<les bred from eggs of, 269. 
San J ode scale, origin, 312. 

Saperda calcarata, in Minnesota, 164. 

concolor, Ichneumons bred from, in Minne· 
sota, 164. 

Sarcophaga, infeAting Melanoplus atlanis, 68. • 
Saustus gremius, injuring rice in India, 61. 
Scale insects, gas process for, 122. 

no new parasites, 381. 
patented fan-blower for destroying, 195. 
question in Florida, 367. -

Scatophaga stercoraria in Michigan, 43. 
Scepsis ed wardsii, descr. preparatory stages, 361. 
Schizoneura corni, panicola identical with, 108. 

cornicola, confused with corni, 108. 

fungicola, synonyruous with corni, 109. 
lanigera, in Australia, 336. 

Tasmania, 287. 
soot for, 290. • 

panicola, a Aynonym of corni, 108. 
venusta, oynonymous with corni, 109. 

Sciapteron robinire in cottonwood in California 
and Washington, 18. 

Sci tala nigrolineata, injuring wheat, 336. 
pruinosa, injuring wheat, 336. 

Scoliopteryx libatrix, Ophion bred from, 382. 
Scolop&ndra, mm, 275. 

Sculptured corn Sphenophorus, in Bruner's report 
258. 

Scydmrenus near brevicornis, food habits, 278. 
Scymnus cervicalis,, preying on Aphides, 281. 
Selandt·ia ignota, life history, 137. 

obscurata, closely allied to ignota, 140. 
rubi in Michigan, 42. 

Semiotellus destructor, bred from Hessian Fly in 
California, 252 . 

nigripes, parasite of Hessian Fly, 390. 
Sericaria mori, rom, 388. 
Sheep-rot Fly, eggs not inserted, 175. 

Sigalphinre, bred parasitic, 353. 

Sigalphus canadensis, bred from Anthonomus, 281. 

curculionis, bred from Conotrachelus, 281. 
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Sil .-er Fish, in houses, 315. 
Simulium, investigation of, 8. 

meridionale, effect of opPD winter on, 261. 
!arne in Louisiana, 9. 

pecuarum, effect of open winter on, 261. 
Siphocoryue pastinac~a>. , on carrot, 328. 
Siphouophora avenre, injury in 1889, 31. 

in Michigan, 44. 
new parasites of, 246. 

near erigeronensis, on Salsify, 256. 
Sitodrepa panicea, in red pepper, 321. 
Sitones hi~pidulus, enemy to clover, 385. 

recently imported from Europe, 123. 
Six-spotted mite of the orang;e, description, 225. 
Skein Centipede, in houses, 315. 
Skunk, destroying tht> White Grub, 195. 
Srnyntlmrus, destroying red rust of wheat, 259. 
Snails, Zaitha devouring, 201. 
Snowy Tree-cricket, insectivorous food-habits of, 

125, 130. 
Solenopsis fugax, destroying blackberries, 257. 
Sorghum Borer, in India, 61. 
Sparrow-Hawk, destroying the White Grub, 195. 

good service in Colorado, 146. 
Spathiinre, bred parasitic, 350. 
Sphendale infuscata, mm, 340. 
Sphenophorus ochreus, life-history, 132. 
Sphinx atropos, stridulation, 13. 

carolina, in Mississippi, 283. 
convol.-uli, on sweet potato in New Zealand, 

135. 
Spiders, bites of, 46, 189, 254. 

parasites in eggs of, 1159. 
Spilarctia suffusa, damaging jute in India, 62. 
Spilosoma fuliginosa, a circumpolar species, 236. 

virginica, eating musk-melons, 382. 
eating ba!Hify, 255. 

Spraying, experiments in, 181. 
Squash Borer, in Mississippi, 283. 

Bug, in Mississippi, 283. 
Stagmomantis carolina, mm, 340. 

dirnidiata, mrn, 340. 
minor, rum, 340. 

Stauropus altern us, on tea plant in Ceylon, 193. 
fagi, alternus closely allied to, 193. 

Stegana (?) sp., found in dung, 254. 
Stenoma, characters and relations, 150, 154. 

algidella, possible synonym, 153. 
crambitella n. sp. Wlsm., described, 154. 
fnrcata n . sp. Wlsm ., described, 153. 
humilis, synonymy, 154. 
lencillana, possible synonym, 153. 
schlregeri, note, 152. 

Stomoxys, Hrematobia formerly classed under, 95. 
Strawberry Root-louse, mm, 294, 340. 

Saw-fly, Monostegia, 137. 
Striped Cucumber-beetle, mm, 294. 

gauze frame for, 340. 
Grape vine beetle, injury in Ohio, 92. 

Sugar-cane Borer -moth, injury in India, 61. 
Bor er , tropical, in Louisiana, 389. 

Synageles, a myrmecophilous species of, 123. 
Synemosyna, a my rmecophiloua species of, 123. 
Syntomeida epila is, described preparatory stag;es, 

36~. 

Syrphids preying on the Grain Aphis, 31. 

T. 

Tach ina. Flies, destroying Data.na, 257, 
bred from Cim bex, 164; 
bred from Cut worms and Gortyna, 281. 
infesting Melanoplus atlani•, 68. 
pa.rasitic on Ocneria, 210. 

Treniocampa rufula, Anthrax bred from coro01 

353. 
exempt from attack of Telephorua, 49, 

Tarnished plant-bug. on pea.r and apple,49. 
Tea Aphis, in Ceylon, 329. 

Bark-louse, on tea plant in Ceylon, 193. 
Tegenaria agilis, Acrocera bred from, 288. 
Telea polyphemus, in Minnesota, 164. 
Telephorus consors, new enemy of Ioel'y&, 49. 
Telesilla cinereola, in Mississippi, 283. 
Temnochila hubbardi, from Florida, 333. 
Templetonia nitida, on exhumed corpses, 371. 
Tenebrio molitor, in pin-cushion, 148. 

obscurus, in Colorado, 332. 
Tent Caterpillar in Arkansas in 1889,27. 
Tenthredinidre, destructive to the strawberry. 

137. 
Tephritis sp., affecting fruit in Queensland, 266. 
Teras oxyco?eana, synonymy, 337. 

terminahs, Meconema ovipositing in galls of, 
224. 

vacciniana, synon.vmy, 337. 
Teretriosoma hornii, !rom Florida., 333. 
Termes flavipes, eating through cloth and wood 

253. 
in Mississippi, 283. 

Tetragnatha grallator, from Mississippi botrow•, 
294. 

Tetranychus bioculatus, on tea·plant in Ceylon. 
193. 

rosearum, color similar to 6·macnlatna, 225. 
6-maculatus n. sp. Riley, described, 226. 

in Florida, 367. 
tiliarum. color similar to 6-maoulatliB, 225. 
vi tis, color similar to 6-maculatus, 225. 

Tetraony>e cruciatus, synonym, 288. 
cubensis, synonym, 288. 
4-maculatus, synonymy, 288. 

Tetrophthalmus, mm, 389. 
Tettigiidre, Buckton's monograph, 388. 
Texas Cattle-tick, injury, 20. 
Thamnotettix su lphurella, parasitized by PipUD· 

culus, 271. 
Thesprotia baculina, mm, 340. 
Thirteen-spotted Lady-bird, on aquatic plan~>. 

201. 
Thripidre, mm, 327. 
Thrips, in wheat, 338. 

on salsify, 256. 
Thyridopteryx ephernerreformis, Ceylon Fagglll 

worm similar to, 192. 
Thysanura, genus Tomocera in, changed to Dil~ 

phogaster, 249. 
Tinea granella, damage in America., 167. . 

lucidella, injuring horns of ruminantainlndii 
62. . 

pellionella, a clothes moth, 212. 
tapetzella, a clothes moth , 212, 214. 
zere, relation to Ephestia kiihniella, 168. 
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Tioeid, injuring tea plant, 330. 
Tineola. biAelliella, bred from woolen stuff, 171. 

clothes moth, 212. 
Tingis of the oak, <Ecant1ms feeding on, 131. 
Tip Worm, mm., 337. 
Tischeria renea, note, 326. 

ambrosiella, note, 325. 
badiella., synonym, 323. 
bicolor, note, 324. 
castanella, note, 323. 
ceanothi n. ~p., Wlsm .• described, 325. 
citrinipennella, note, 323. 
clemensella, uote, 323. 
complanoides, type of Coptotriche, nov. gen., 

322. 
con color, note, 324. 
fnscomar~?:inella, notes, 324. 
helianthi, note, 32!. 
heliopsiella, note, 325. 
heliopsisella, synonym, 325. 
latipennella, synonym, 322. 
lon~?:e· ciliata, note, 325. 
malifoliella, note, 326. 
nolckenii, synonym, 325. 
pruinosella, note, 325. 
pul vella, note, 325. 
quercitella, note, 324. 
gnercivorella, synonym, 3U. 
roseticola, note, 326. 
eolidaginifoliella, note, 324. 
sulphurea, note, 324. 
tinctoriella, note, au. 
zellerella, synonym, 322. 
zelleriella, Cham b., synonym, 323. 
zelleriella, Clem., synonym, 322. 

Tobacco, beetle, mm, 385. 
Tomato worm, 382. 

in Mississippi, 283. 
Tomicus, boring the Makai tree in India, 62. 
Tomocera, changed to Dilopho~?:aster, 249. 
Toothed-horned Fish·fly, in Weed's bulletin, 201. 
Tragidion fulvipenne, oviposition, 192. 
Transparent-scaled Bark·louse, on tea.plant in 

Ceylon, 193. 
Tree Crickets, food habits of, 125, 130. 

in Bruner's report, 258. 
Trichasius clavatus, wrongly rE>ferred, 359. 
Trichodectes, resemblance of ultimate Platyp

syllus larva to, 201. 
Trichopoda sp., taken in the District, 162. 

ci liata (1), taken in the District, 162. 
hirtipes (1), taken in the District, 162. 
rudiata, taken in the District, 162. 

Tricboptera,aquatic, from Mississippi bottoms.294. 
Trichopterygid Beetles, a peculiarity of, 57, 122. 
Trineura aterrima, on exhumed corpses, 371. 
Triphleps insidiosus, attacking scales, 364. 
Trogosita obscura, preying on Codling Moth pu. 

pre, 83. 
Trombidium, destroying eggs of Doryphora, 189, 

locustarum in New Hampshire, 67, 68. 
Trycolypa bombycis, parasite on Bombyx, 264. 
Trypeta ludens damaging oranges, 2. 

piercing ovipositor of, 261. 
pomonella, mm, 266. 

piercing ovipositor of, 261. 

Turkey gnat, effect of open winter on, 260. 
larvre in Louisiana, 7, 9. 

Twenty.spottad Lady. bird, in Weed's bulletin, 200. 
Tylencbus spp., injuring rice and maize in Java, 

85. 
devastatrix, injuring clover, 337. 
saccbari, injuring cane and sorghum in .Java, 

85. 
Tyloderma rereum, on Evening Primrose, 112. 

foveolatum, breeding habits of, 111. 
fragarire, breeding habits of, 109. 
variegatum, in an ant-bill, 112. 

Typba.borer,larger, iu Weed's bulletin, 200. 
Typhlocyba, parasitic castration of, 271. 

douglasi, parasitized by A.teleneura, 272. 
bippocastani, parasitized by A.pbelopus, 272. 
Jethierryi, other species confounded with, 272. 
opaca, on elms, 273. 
rosre, tnm, 340. 

ot.ber species confounded with, 272. 
ulmi, on elms, 273. 

Typblodromus carinatus, on tea. plant in Ceylon, 
193. . 

oleivorus, a tea-mite closely related to, 193. 
Tyroglyphus sp., infesting flax.seed, 251. 

longior, flax-seed mite different from, 251. 
siro on a neck·tie, 21. 

u. 

Urania boisduvalii, swarming in South Amer
ica, 22. 

Uropoda am<~ricana, infesting Harpalus, 369. 

v. 

Vancho, re~·uted poisonous spi<ler, 275. 
Vanessa antiopa, in Minnesota. 164. 

stridulation, 11. 
californica, mountain swarming of, 355. 
cardui, migration of, 197. 
io, stridulation, 11. 
milberti, mm, 356. 

Vedalia car<linalis, destroying the Icerya, 142. 
ignored in a litigation, 25~. 
in New Zealand. 384. 
life-historv, 70. 
progress on the Pacific coast, 190. 
spread in California, 112. 

Vespa., nests in a trunk in India,l13. 
Vine.loviog Pomace. fly, found in ben's feed, 254. 
Viticulture, international meetings, 295. 

w. 

WalRhia amorphella, bred from gall on A.morpha, 
281. 

on the Loco W eed, 50. 
Warble Fly, in Colorado, 145. 
Wasps, in India, 113. 
Web. Worm, burrowing, mm, 338. 
Weevils, clover, mm, 337. 

granary, 336. 
Westwoodia, on grass, 327. 
Wheat Bulb-fly, mm, 337. 

Bulb.worm, mm, 338. 
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Wheat Fly, mm, 337. 
Saw-fty, rum, 338. 

taken near Ottawa, 286., 
Stem-maggot, mm, 336. 

on varieties of wheat, 87. 
Weevil, injury in India, 61. 

White Ants, eating through cloth and wood, 253. 
in Missi•sippi, 283. 

Currant-scale, mm, 337. 
Grub, mm, 339. 

life of, 372. 
remedies, 300. 
vertebrate enemies of, 195. 

Willow Cimbex, in Bruner's report., 258. 
Wilsonia brevivittella, from ffinothera pods, 382. 
Winter Moth, traps for usele~s. 289. 
Wood Lice, in Mississippi, 283. 
Woolly .Aphis, resin wash for, 276. 

.Apple-louse, in .Australia, 336. 
soot for, 290. 

Be>ar, Yellow, eating musk melons, 382. 

X. 
Xiphidium, ovipositing in pith of twigs, 224. 

ensiferum, ovipo~ition and embryonic devel· 
· opment, 222. 

Xyleborus dispar, mm, 337. 
injury in England, 145. 
larval habits, 279. 

pyri, syn. of dispar, 279. 
Xylonomus ril~yi, taken on Washington Monn· 

ment,197. 
Xysticus gulosus, eating Diabrotica, 74. 

Y. 
Yellow Bark-louse, on tea-plant in Ceylon, 193. 

Tea-mite, on tea-plant in Ceylon, 193. 

z. 
Zaitha fiuminea, devon ring aquatic animale, 201. 
Zeuzera coffero, on tea-plant in Ceylon, 193 • 

pyrina, affecting elms, 290. 
on Smith's article, 386. 

Zygwnidro, stridulation, 14. 



PLANT I~DEX . 

.A.. 

Abies alba, infested with Mytilaspis, 364. 
Acacia undnlata, Icerya on, 384. 

Icerya on in New Zealand, 57. 
.A.cer saccharinnm, leaves mined by a coleopter, 

78. 
leaves mined by Lithocolletis, 25. 
Litbocolleti~ bred from, 11!1. 

Actinome1·ia squarrosa, Lithocolletis bred from, 
119. 

lEscnlua glabra, leaves mined by Lithocolletia, 54. 
Litbocolletia bred from,l19. 

.A. groat is, He8aian fly puparia found on, 252. 
".A.ke·.A.ke" or ".A.ke-piro," galls on, in New Zea· 

land, 194. 
Alder, chafer on, 299. 

Goaayparia nlmi on, in Europe, 35. 
leaves mined by Lithocolletia, 77. 

Alnus ap., Lithocolletis bred from, 120. 
Goasyparia ulmi on, in Europe, 35. 
incana, Litbocolletis bred from, 1t0. 

mined by Lithocolleti8, 80, 81. 
aerratula, Litbocolletis bred from, 120. 

Ambrosia, Cryptolechia bred from, 151. 
artemisirofolia, Tischeria bred from, 325. 
trifida, Languria ovipositing in stems, 347. 

Lithocolletid bred from, 119. 
Tiscberia bred from, 325 . 

.A.morpha, Lithocolletis bred from , 53. 
fruticoRa, Lithocolletis bred from, 119. 

W a lAbia amorphella bred from galls on, 
2Rl. 

.A.mpbicarpma, Litbocolletis bred from, 53. 
monoica, Lithoco!letis bred from,ll9. 

.A.nacardacem, leaves mined by Litbooolletis, 54. 
Apple, Capsid injuring, 381. 

chafer on, 299. 
Henops on twig8, 288. 
insects on, 338. 
Lacbnosterna prunina on, in Michigan, 43. 
Lygus pratensis injuring, 49. 
Macrodact.~· lus uniformis .. n, l15. 
new pPst in Australia, 380. 
fficantbus and CereRa breeding in twigs, 130. 
Ocneria dispar on, 86, 2011. 
snppo~bd root.k not on, 315. 

Apricot , food plant of Ocnl'ria, 209. 
Argemone mexicnna, migrntion of, 320. 
Arrow-leaf, Listronotu~ br(leding in, 201. 
Artemisia, found in permanent locust region, 2!7. 
.A.sclepia~ inonrrnttn, Mnmestra. in sPed-pod, 382. 

Rhy•somatus breeding in pods, 112. 
Ash, Cnllimorpha on, 295. 

food plant of Ocnt>ria, 209. 
Prit~un• in, 316. 

Azalea, food plant of Ocm•ri11, 209. 

B. 

Balm of Gilead, food plant of Ocneria, 210. 
tree, Sciapteron boring in Washington, 18. 

Bam boo, bored by insect, 62 . 
bored by L:cctna, 19. 

Banyan tree, Dactylopius on, in Egypt, 256. 
Barley, injnr.r probabl~- by Diplosis eqnestris in 

England, 147. · 
Bean, buds punctured by Nezara., 147. 

damaged by Bruchu• in Africa, 2. 
Cantbarid in Africa,~ 

injured by Epilacbna, 376 . 
Tel~silla, 283. 

Mexican, infested with Epilachna, ll3, 114. 
Be!'ch, food plant of Ocneria, 209. 

insecta affecting, 390. 
Betula, Litbocollet.is bred from, 118. 

sp , Cryptolechia bred fi'Om, 151. 
sp., Lithocolletis bred from, 120. 

Birch, Cr.vptolechia bred from, 151. 
food plant of Ocneria, 209. 

Blackberry, Lacbnoaterna prnnina on, in Micllj· 
gan, 43. 

new enemies of, 257. 
Buffalo N ettlo or Thistle, migration of, 319. 
Bunch-grass, found in permanent locust region, 

217. 
Bursaria spinosa, Charaxrs frequenting, 13. 
Butternut infested with Corythnca arcuata., .a. 

insects affecting, 390. 

c. 
Cabbage damaged in Africa by Plut~lla., 2 • 

food plant of Ocneria, 209. 
injurt>d by Pieris iu Michigan, 42 . 
Murgantia on, in New ~lexico,114,, 115. 
Nematode injury to, 263. 
PI u tella on, 382. 

Cakile americana food plant of P ieris rapre, 123. 
Camellias, Aramigua fulleri destrnctiH to, 90. 
Canna indica, Arnmigna fulleri destructive to, 90. 
Cantelonped, injured by Melon Worm, 376. 
Cardamom, injured by Larnpbide,- in Ceylon, 61. 
Carnations, Cut-worms injuring, 37ti. 

Capri fig, and Caprification,l97. 
Carpinus, inseets affecting, 390. 

americana, Lithocolletis bred from, 120. 
Carrot, Aphis on, 256. 

attachd by Aphides, 328. 
Rbopalosipbum on, 287. 

Cassia, Ageronia resting on, 12 . 
Carex pedunculata Cbionobas macounii bred on, 

45. 
Cary a 8p., Litbocolletis bred from, 119. 

alha, Lithocolleti• bred from, 1111. 
oli>a·l'ormis, Lithocolletis bretl f.·om, 119. 

-Ill 
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Castanea americana, Lithocolletis bred from, 120. 
indica, Poeudopulvinaria on in Sikkim, 55. 
tribuloides,Pseudopulvi naria on in Sikkim,55. 

Castor·oil plant, damaged by a noel uid larva in 
India, 62. 

Catalpa, Daremma on, 382. 
Cattleya eldorado, attacked by Isosoma, 250. 

gigas, attacked by Isosoma, 250. 
trionm, attacked by Isusoma, 250. 

Ceanothus d ivaricatus,)rischeria bred from, 325. 
Cedar of Lebanon, Icerya on, 49. 
Cedrela toona, injured by a moth in India, 61. 
Cedrus libani, Icerya on, 49. 
Celtis occidentalis, Lithocolletis bred from, 119. 
Cerasus serotina, Lithocolletis bred from, 119. 
Chenopodium album, Anthomyia mining leaves, 

281. 
hybridu:n, Lix:us bred from, 294. 

Chenopodiacere, founc.l in permanent locust re
g ion, 217. 

Cherry, Chafer on, 299. 
food plant of Ocneria, 209. 
wild, Prometbea cocoons on, 383. 

Chestnut, Typblocyba on in France, 272. 
Chinese Azaleas, injut·ec.l by a b ark-louse, 35. 
Chrysanthemum, Languria on, 347. 
Cinchona, injured by Cerataphis and Pemphigus 

in India, 61. 
Cinnamon Rose, not affected by Chafer, 298. 
Clematis, disease from Heterodera , 338. 
Clover , affec ted by Tylencbus, 337. 

Cut-worm injury to, 383. 
' ha.v, infested with A.sopia, 19. 

insects affecting, 200, 340. 
L anguria breeding in, 347. 
new enemy, 385. 
Sitnnes hispidulus inj uring, 123. 

Cockle Bur, Gor ty na nitela in, 375. 
Cocoanut, infested with Coccus, 278. 
Coffee, bored by Zeuzera, 193. 

kerosen e emulsion for scale in India, 17. 
Nematode injury to, 263. 
scales affecting in India, 265. 

Compositre, .A.nthrenus on tlowers, 129. 
leav es mined by Lithocolletis, 54. 

Convolvnlu i!, Mexican, infested with Chelimor
pha, 113. 

Cork oak, caterpillar damaging in Spain, 136. 
defoliated in France by Ocneria, 20 9 . 

Corn, Chret opais renea bred from stalks, 281. 
damaged by Heliothis, Aphis, and Diabrot-

ica, l!83. 
Euphoria in ears, 277. 
fodder infested by H elia, 18. 
food-plant of Ocneria, 210. 
Gortyna nitela in, 375 . 
infested wtth Hadena, 133, 383. 
infested with Spbenophorns, 132. 
injured by Boll-worm in Michigan, 42. 
injured by M esograpta in MisAoun, 115. 

Cornua, infested with Schizoneura corni, 108. 
ap ., Har piphorus larvm on, 241, 243. 
alba, Harpiphorus lar vm on, 243. 
aaperifo!ia, Harpiphorus larvre on, 243. 
florida, not attacked by Harpiphorus varian us 

243. 

Cornua mas, not attacked by H arpiphorus varia-
nus, 243. 

paniculata, Harpiphorus lar vm on, 240, 243. 
sanguinea, Harpiphoru s larvm on, 243. 
sericea, Harpiphorus larvm on, 243. 

Corylua americana, leaves mined by Lithocolletis, 
54. 

Lithocolletis bred from, 120. 
Cotton, damage to by worm in Texas in 1887, 32. 

injured by Aletia, H eliothis, a nd Agrotis, 283. 
injury by Boll -worm in Texas, 20. 
leaves of young plants eaten by Melanoplus 

ciner eus, 27. 
Cottonwood, injured oy Cimbex americana, 228. 

Sciapteron boring in California and Washing
ton, 18. 

Cranberry, insects affecting, 336. 
Parorgyia on, 374. 

Cratregus tomento&a, Lithocolletis bred from, 
119. 

Crazy plant, Walshia amorphellaon, 50. 
Cucurbitacem, beetles affecting in India, 264. 
Currant, injured by 1Egeria in Michi~an, 42. 

insects injuring, 92. 
Cydonia japonica, Lithocolletis bred from, 119. 

vulgaris, Lithocolletis bredfrom, ll9. 
Cypress, Icerya on in New Zealand, 49. 

D. 

Daisy Flea-bane, Languria gnawing stems, 346. 
Desmodium, mined by Metonius lmvigatus, 78. 

viridiflorum, Lithocolletis bred from, 119. 
Deutzia scabra, Rose-chafer affecting, 298. 
Dogwood, injured by Saw-fly, 239. 

leaves infested with Schizoneura corni, 108. 
Door-weed, Gastrophysa on,l90. 

E. 

Elepbantopus carolinianus, Lithocolletis bred 
from, ll9. 

Elm, food plant of Ocneria, 209. 
insects affect ing, 390. 
leaves mined by Lithocolletis, 23. 
N erica on, 295. 
Zeuzera affecting, 290. 
;ryphlocyba infesting, 273. 

Elymns american us, puparia of H essian-fly found 
on, 252. 

Erigeron ramosus or strigosus, Languria gnawing 
s tem, 346. 

Eucalyptu s, infested with Eriococcus, 287. 
scales affecting, 336. 

E vergreen Oaks, Aramigns fulleri destructive to. 
90. 

Evening Primrose, T yloderma mreum on,ll2. 
T yloderma foveola tum breeding in , 111. 
Wilsonia bred from pods, 382." 

F. 

F agus ferruginea, Brachys mruginosa mining 
leaves of, 77. 

sylvatica, Lithocolletis bred from,l20. 
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Ficus, ~<nd caprification, 197. 
pednncnlata. food of Scepsis, 362. 
rnginosa, not attacked by Dactylopius in 

Egypt, 256. 
Fig, and caprification, 197. 

injured by Cetoniid in Africa. 2. 
insects affecting, 197. 

Fir, dead trunks bored by Rhagium, 190. 
food plant of Ocneria, 209. 
I cerya on, iu New Zealand, 49. 

Flax, mite injuring stored 8eed, 251. 
Fuchsia, affected by Graptodera, 277. 

Alenrodes sp. on, 315. 

G. 

Gaultheria shallon, Lithocolletis bred from,ll9. 
mined by Litbocolletis, 79. 

Goosebeny, insects injuring, 92. 
Goose Grass, Gastrophysa on, 190. 
Grape Vine, Aphis on, destroyed by fficantbus, 

131. 
injured by Agrotis cnpidissima, 56. 

Alypia, 13. 
l eaf.hopper, 44. 
Rose Beetle, 92. 

wild, Harptpborus,larvre on, 241, 243. 
Grass, injured by Rllizococcus, 326. 

roots infested with Scllizoneura corni, 108. 
supposed injury from Gastrophysa, 190. 

Grindelia robusta, Lithocolletis bred from, 118. 
Guava, Ceroplastes affecting, 316. 

H. 

Hamamelis virginica, Lithocolletis bred from, 119. 
Hawthorn infested with Corythuca arcuata, 48. 
Hazd, food plant of Ocneria, 209. 

insects affecting, 390, 
Hehanthus giganteus, Lithocolletis bred from, 119. 
Heliopsis lrovis, Tischeria bred from, 325. 
Hickory, .l.latana angusii on,l49. 

insects affecting, 390. 
Honey.suckle, Lithocolletis bred from, 51. 
Hornbeam, food plant of Ocneria, 209. 

I. 

Iron. wood, insects affecting, 390. 
Ivy, infested by Aspidiotus nerii, 252. 

Poison, lobelia for poison of, 254. 

J. 

Joint Weed, Gastropbysa on, 190. 
Juglans cinerea, Lithocolleti8 bred from, 119. 

nigra, Lithocolletis bred from, 119. 
Jungh11ru, bored by Coleoptera in India, 264, 
Jute, damaged in India by caterpillars, 62. 

K. 

Knot Weed, Gastropbysa on, 190. 

L. 

Larch, food plant of Ocneria, 209. 
L<•dnmglandulosum, Litbocull.,ttis bred from, 119 

mined hy Litbocolletis, 80. 
Leguminosw, Nematode injury to, 263. 

Linden, European, Lachnns longistigma on, in 
Washington, !10. 

food plant of Ocneria, 209. 
insects affecting, 390. 

Lime, food plant of Ocn<~Iia, 209. 
Liriodendron tnlipiferum, Diplosis injuring, 3112. 
Loco Weed, Walshia amorphella on, 50. 
Locust, Sciapteron boring in, 18. 
Lonicera, Red·fruited, LithocollEitis bred from, 5L 

albida, Lithocolletis bred from, 51, 119. 
sempervirenM, Litbocolletis bred from, 51, 119. 

Lysimachia Jannelata, leafmined by a larva, 77. 
lanceolata, Lithocolletis bred from, 119. 

M. 

Magnolia glauca, Rose-chafer on flowers, 298. 
macrophylla, Chafers <•n, 301. 

Maize, fodder damaged by Helia, 18. 
injured by Nematodes in Java,85. 

Maple, affected by Dryocampa, 276. 
food plant of Ocneria, 210. 
infested with Pulvinaria in Michigan, 44. 
soft, damaged by lEgeria acern i, 251. 

Makai tree, bored in India by Tomicus, 62. 
Mango, afft·cted by Idiocerus sp., 265. 

L ecaniuru mangiferre on, 4i. 
Mimosa, A_geronia. resting on, 1 ~. 
Mock oran2;e, Rose.obafer on tlowers, 298. 
Mouila c.andida, food of Xyleborus larva, 280. 
Mulberry , Ocneria dispar on,ll6. 
Myrtle, food plant of Ocne1ia, 209. 

N. 

Nerium odorum, food of 5yntomeida, 360. 
Nettle, Languria on ~t.ems, 347. 
Norway Spruce, food plant of Ocneria, 210. 
Nupbar ad vena, pollenized by Donacla, 201. 

Oak, Aniso ta on, 295. 
chafer on, 299. 

0 . 

food plant of Ocneria, 209. 
injured by Anisota sanatoria in Michigan, 42. 
insects affecting, 390. 
Lacbnosterna prunioa on, in Michigan, 43. 
leaves ruined by Litbecolletis, 23, 117. 
Macrolepidopterous lar'l'a: taken on, 197. 
0 Jneria t!ispnr on, 86. 
Pnonus in, 3!6. 
Red, leaves mined by L1thocolletis, 25. 
Tingi3 and Pbyllox~ra on, destroyed by ffican· 

t!Jus,131. 
Oats damag~tl by atmy worm in Michigan, 4~. 
ffinothern biennia, Tsloderma fo"reolatum breed· 

ing in, Ill. 
W ilsonia bred from pods, 382, 

Oleander, black scale on, 379. 
food plant of ;:;yntomeida, 360. 

Olearia furfuracea, galls on, in ~ew Zealand,l!l..l. 
OliYe, insect:< injuring, 336. 
Opuntia bernardina, ClL·uopreus in stems, 162. 
Orang~. atfected by Pupilio in India, ~64 . 

damage<! by Papilio in Africa, 2. 
dama::t•d by ;:;ix·spotted :Uite, 22.>. 
injured by .Aspongopu:<, 336. 

Orcbtd, infested with J.osoma, 250. 
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Ostrya >irginica l ea"<"es min~d by Lithocolletis, 54 
Lithocolletis bred from, 120. 

Ox-eye dais_o;, Lango ria on, 347. 
Rose-chafer on flowers, 298. 

P . 

Puccinia robigo-vera,destroyed by a Podurid,259. 
Palms, Aramigus full eri destructive to, 90. 

scale affecting, 368. 
Panicled dogwood, Rarpiphorus larYre on, 240, 243. 
P each, arsenites can not be recommended for, 260. 

Chafer on, 299. 
Clisiocampa ovipositing on limb of, 27. 
effect of poison on leaf, 3'. 
injured by 2Egeria in Michigan, 42. 

Cetoniid in Africa, 2. 
Carpocapsa in Japan, 64. 
Rose Beetle, 92. · 

P ear, Chafer on, 299. 
food-plant of Ocneria, 209. 
injured by Diplosis in England, 55. 
Lygus pratensis injuring, 49. 

P eas, damaged by Cantharidin Africa, 2. 
P epper , injured by Sphinx, 283. 
PeronoRpora viticola, effect of Bordeaux mixture 

on, 180. 
Phaseolus, Mexican, infested with Epilachna, 

113. 
pauciflorus, Lithocolletis bred from , 119. 

Phragmites, infested with Sphenophorus, 132. 
Phy llosticta labruscre, on vine, 321. 
Pine, dead trunks bored by Rhaginm, 190. 

Icer ya on, in New Zealand, 49. 
insects on, 337. 
Lachnus on, 314. 

Pig-weed, Anthomyia mining leaves, 281. 
Plane tree, nearly ruined in France by Ocneria,209. 
Plum, Capsid injuring, 381. 

Chafers on, 299. 
fed on by Curculio, 3. 
food-plant of Ocneria, 209. 
insects on, 337. 
Xyleborus in wood in England, 145 

Polygon om, fed on by Gastroidea, 275. 
Gastr?physa feeding on, 190. 
dumetorom, Rarpiphorus larvre on, 241,243. 

Pomegranate, food-plant of Ocneria, 209. 
Poplar, food-plant of Ocneria, 209. 

insects affecting, 164. 
white, Sciapteron bOling in, 18. 

Poppy, injured by Reliothis armigera in lndia, 62. 
Mexican, Prickly or California, migration of, 

320. 
opium, cut by Agrotis and Boll Worm in 

India, 264. 
Populus sp., LithocolJetiA bred from , 120. 

grandidentata. Lithocolletis bred from, 120. 
tremuloides, Lithocolletis bred from, 120. 

Portulaca, A phis on, 256, 329. 
oleracea, Aphis on roots, 329. 

Post Oak, Menesta on, 304. 
P otato, injured by Baridios, 376. 

injured by Epicrerus and Doryphora, 92. 
injured in India by Nezara, 61. 
Nematode injury to, 263. 
Protoparce celeus on, 382. 

Prilohardia fib ifera, scalt, on, 368. 
Prunus americana, Lithocolletis bred from, 119. 
Pyrethrum cinerarirefolium, Rose Cha(er on flow-

ers, 299. 
PyruR coronaria, Lithocolletis bred from, 119. 

malus, Lithocolletis bred from, 119. 

Q. 

Quercus sp ., Lithocolleti s bred from, 120. 
leaves mined by Coleopter, 77. 

alba, Lithocolletis bred from, ll 9. 
bicolor, leaves mined by Lithocolletis, 24. 

Lithocolletis bred from, 120. 
castanea, Lithocolletis bred from, 120. 
ili cifolia, leaves mined by a Coleopter, 77. 
incana, Psendopulvinaria on, in Sikkim, 55. 
macrocarpa, Lithocolletis bred from, 120. 
uigra, Lithocolletis bred from, 120. 
obtusiloba, Lithocolletis bred from, 120. 

leaves mined by Lithocolletis, 24. 
Menest a on, 304. 

prinus, Lithocolletis bred from , 120. 
pri'ooides, Lithocolletis bred from, 120. 
rubra, 2Egeri a bred from galls on limb, 281. 

Lithocolletis bred from, 120. 
tinctoria, Lithocolletis bred from, 120. 

Quince, Corythuca on, 48. 
food of Ocneria, 209. 

R. 

R adish, Diabrotica feeding on, 182. 
Rag-weed, Gortyna nitela in, 375. 

Lauguria ovipositing in stem, 347. 
Raspberry, injured by slugs in Michigan, 42. 

insects injuring, 92. 
Lachnosterna prunina on, in Michigan, 43. 
new enemies of, 257. 

Red Clover, Dactylopius on rootg, 258. 
oak, Lymexylon sericeum in, 123. 

• 

rnst of wheat, destroyed by a Podurid, 259. 
R eeds, infested with Sphenophorus, 132. 
Rhus toxicodendron,leaves mined by Lithocolle

tis, 54. 
, 

Lithocolletis bred from, 119. 
lobelia for poison of, 254. 

t yphina, Ceratina nests in, 36ft 
Rice, injured by Cecidomyia in India, 264. 

Bispa in India, 61. 
Saustus in India, 61. 
weevil in India, 61. 
Leptocorisa in India, 61. 
Nematodes in Java, 85. 

Ribes, Pulvinaria on, in England, 147. 
Robinia sp., Lithocolletis bred from, 53, 119. 

hispida, Lithocolletis bred from, 119. 
pseudacacia, Lithocolletis bred from , 119. 
viscosa, Lithocolletis bred from, 119. 

Rosa cinnamonica, uot affected by Chafer, 298. 
Rose, food-plant of Ocneria, 209. 

new saw-fly on, 378, 
Rubber tree, food-plant ofScepsis, 362. 
Rud-beckia, Diabrotica pupre at roots, 182. 
Rushes, infested with Sphenophorus, 132 
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s. 

Sagittaria, Listronotus breeding in, 201. 
Sal, bored by Coleoptera in India, 264. 
Salix sp., Lithocolletis bred from, 120. 

a lba, Lithocolletis bred from, 120. 
babylonica, Lithvcolletis bred from, 120. 
longifi•lia, Lithocolletis bred from, 120. 

8alsify, Aphis on, 329. 
insects affecting, 255. 

Sand Cherry, Coccotorus infesting, 258. 
Sapindacea>, leaves mined by Litbocolletis, 54. 
Sassafras, Promethea cocoonR on, 383. 
Scirpus, infested with Sphenophorus, 132. 
Scropbulariacere, Anthrenns on flowtrs, 129. 
Sesamum, crop injured by Carbula in India, 61. 
Shorea assamica, bored by Tomicus in India, 62. 
Smart-weed, Gastrophysa on, 190. 
Solanum tuberosum, mm, 319. 

ro~tratunt, migration of, 319. 
Solidago patula, Litloocolletis bred from, 119. 
Sorghum, injured by a borer in India, 61. 

Nematodes in Java, 85. 
A. phis, 283. 

Sphagnum, in swamp, 189. 
Spirrea, Rose-chafer on flowers, 298. 
Spruce, dead trunks bored by Rhagium, 190. 

white, infeste<l with Mytilaspis, 3M. 
Squash family, beetles aflectiug, in India, 264. 

injured by Melittia, A nasa, and Eudioptis, 283. 
Slippery elm, Gossyparia ulmi on, 35. 
St~wberry, Field Cjicket destroying fruit, 89. 

Flea Beetles injuring, 369. 
food -plant of Ocneria, 210. 
fruit eaten by Dingy cut· worm, 29. 
injured l•y saw-flies, 227. 
Monostegia iguota on, 137. 
root" infested with Tyloderma, 109. 
worms infesting in Bruner's report, 258. 

Strychnos myriatica, scale on, 368. 
Sugar-cane, borer in , in Lousiana, 389. 

injured by Nematodes, 85,263. 
Chilo in Indln, 61. 

Sumach, Ceratina nests in , 366. 
Rose-chafer on flowers, 298. 

Sun flower, wild, Diabrotica on roots, 182. 
Symphoricarpus sp., Lithocolletis bred from, 51, 

119. 
vulgaris, Lithoco!letis bred from, 119. 

Sweet-potato, Katipo in beds of, in New Zealand, 
134. 

Sphinx on, in New Zealand, 135. 

T. 

Tea, damaged by a bag-worm in India, 62. 
injured by a caterpillar in India, 61. 
insects affecting, in Ceylon, 192. 
insects iuj uring, 329. 

Thl•tlt·, Pyrameis cardui infesting, 28. 
Tllia americana, Lithocolletis bred from, 119. 
Timothy, out-worm injury to, 383. 

Lnnguria breeding in, 347. 

Tobacco, crop ruined by :.fdanoplus atlanis in 
X ew Hampshire, 69. 

injured by Sphinx, 283. 
Tomato, injurtd by Sphinx, 283. 

Protoparce celeus ou, 382. 
Trifolium prntense, Dactylopius on roots, 258. 
Tulip tree, Diplosis injuring, 362. 
Turnip, Diabrotica feeding on, 182. 

eaten by white ants, 283. 
injured by A.nthomyia and Phyllotreta, 146. 
insects on, 337. 

u. 

Ulmus americana, Gossyparia nlmi on, 35, 39. 
Lithocolletis bred from, 119. 

campestris, Gossyparia ulmi on, 35, 39. 
fnlva, Gossyparia ulmi on, 35, 38. 

Lithocolletis brPcl from , 119. 
montana, Gossyparia ulmi on, 38, 39. 
racemosa, Goss.vparia ulmi on, 38. 
J'Ubra, Gossyparia ulmi on, 39. 

Umbel!ularia californica, leaves mined by Litho. 
colletia, 78. 

Lithocolletis bred from, 119. 
Urtica dioica, Languria on st~ms, 347. 

v. 

Vaccinium ovatum, leaves mined by Lithocollet 1• 

117, 119. 
Vine, Capsid injuring, in Australia, 381. 

chafer on, 298, 299. 
importation regulations for Italy, 289. 
injury to, by Proconia and Phyllosticta, 321. 

Verbesina virginica, Litbocolletis bred from, 119. 

w. 

Walnut, Black, attackl'd by Datana, 256. 
Datana an~:usii on, 149. 

Washingtonin filifera, Aramigus fuller! destruC· 
tive to, 90. • 

Weepmgtree, injur"'l b~· J eaf-hopperin Texas, 161. 
WbPat, damaged in A. sis l\Iinor by a Tineid, 30. 

infested with Cephua. 164. 
injured by weevil in India, 61. 
Melolouthids damaging, 336. 
rust, destroyed by a Podurid, 259. 

Willow, food plant of Ocneria, 209. 
injured by Cimbex americana, 228. 
insecta affecting, 1M, 390. 
oaks, Coleoptera mining leaves of, 77. 

Wistaria, food plant of Ocneria, 210. 

X. 

Xanthium, dipterous lar"a in seeds, 333. 
strumarium, Gortyna in , 375. 

Y. 

Yucca, mm, 382. 





ERRATA. 

Page 21, line 18 from bottom, read Phyltthus for Philetua. 
Page 26, line 23 from bottom, read Hl59 for 18 9. 
Page 47, line 9 from bottom, insert a colon after these. 
Page 52, line 25 from bottom, reaJ Hagen for Hagan. 
Page 53, line 17 from bottom, omit of. 
Page 55, line ll from top, add (Pseudopulvinaria), after genus. 
?age 55, lille 12 from top, read in cana for incarna. 
?age 55, line 12 from top, read Castanea indica for Castania india. 
?age 57, li no 18 from top, read The Coccinellid beetles for These beetles. 
"age 57, line 14 from bottom, read Trichopter~'gid beetles for Caddis flies. 
"age 58, line 8 from top, read Ptiliolum for Pteliolum. 
>age 66, line 14 from top, read Melanoplus for Melanopus . 
>age 68, line 21 from top, read Sarcophaga for Sm·cophoga. 
>age 70, line 1:3 from top, read Vedalia for Vedolia. 
>age 71, line 16 from top, read Vedalia for Vedolia. 
'age 73, in explanation of figure, read Ved~lia for Vedolia. 
'age 78, line 10 from bottom, read Nuttall for Nuttal. 
'age 83, line 3 from bottom, read nigripectus for nigl'ijectua. 
•age 90, lineR from top, read Camellias for Camelias. 
'age 90, line 8 from top, read filifem for fillifera. 
'age, 91, lines 14 and 8 from bottom, re<td Cryptochretum for Cryptochretum. 
>age 92, line 17 from top, read Division for vision. 
'age 101, line 11 from bottom, read genal for genial. 
'age 101, line 11 from bottom, read fovea~ for fovire. 
'age 102, line 22 from bottom, read flies for fles. 
'age 108, line 1 from top, read herculaneus for herculeanus. 
'age 108, line 16 from top, read main source for mains onrce. 
'al{e 112, line 15 from t.op, read Rhyssematus for Ryssematus. 
•age 112, line 18 from bottom, read Vedalia for Vedolia. 
'age 116, line u' from bottom, read fasci a~ for fascia. 
•age 117, line 19 from top, read belongs for belong. 
'age 119, line 19 from top read Amphicarprea for Ampltica1·pare. 
'age 120, center column, line 20 from top, read Coryliella for Cm·yliella. 
'age 12~, line 6 from bottom, read sericeum for sericorne. 
'age 126, line 1 from top, read Entomophthora for Entomopthora. 
'age 126, line 9 from top, read Entomophthora for Entomopthora. 
•age 127, line 7 trom top, read Entomophthora for Entomopthora. 
•age 127, explanation of figure 19, b, read pupa within larval skin. for larva, ventral 

view. 
'age 1'28, line 17 from top, omit" and b from below." 
•age 128, line 20 from bottom, add after "larva," as shown at b. 
'age 132, line 13 from bottom, read Phragmites for Phragnites. 
'age 138, line !l from bottom, read Fig. 22 p. for Fig :.!2 r. 
'age 147, line 23 from bottom, read "Sattelmiicke" for" Sattlemarke." 
'age 151, line 18 from bottom, read clear for clean. 
'age 154, line 1 from bot.tom, r~ad G~lPchia for Galechia. 
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Page 155, line 5 from top, add Uhambers after IDE. 

Page 167, line 4 from top, read Ephestia for Ephestea. 
Page 182, line 12 from top, read they can not be recommended, for they can be recow. 

mended. 
Page 192, line 15 from bottom, read elliptical for ellipticle. 
Page 193, line 15 from bottom, read The Five-ribbed Tea-mite for Five-legged Tea. 

mite. 
Page 193, line 21 from bottom, read bioculatus for biaculatus. 
Page 19i\ line 1 from top, read hymenopteron for hymenopteran. 
Page 209, line 4 from bott.om, read Azalea for Azalia. 
Page 211, line 11 from top, read S for 1:t 
Page 211, line 12 fro~ top, read l::l, 9, and 10, for 14, 15, and 16. 
Page 226, explanation of figure, read from for rfom. 
Page 253, line 18 from bottom, read naphtha for na}'tha. 
Page 259, line 16 from bottom, read springtails for neuropters. 
Page 259, line 13 from bottom, read ntbigo-vera for mbigovera. 
Page 261, line 10 from bottom, read ludens for lugens. 
Page 264, line 6 from top, read "Fangpflanzen" for "Fangenpflanzen.1' 

Page 271, line 17 from Lottom, omit comma after infests. 
Page 272, line 4 from bottom, read 1·osre for rosere. 
Page 277, line 12 from top, read fuchsias for fuschias. 
Page 280, line 20 from top, read Borkenk. for Borka<>k. 
Page 280, line 16 from bottom, read scutellaris for scutellatus. 
Page 280, line 4 from bottom, read Gortyna for Gortina. 
Page 283, line 1 from top, add of 18-!9, after Season. 
Page 283, line 12 from bottom, read Eudioptis for Endioptis. 
Page 283, line 9 from bottom, read Treitschke for Treitshke. 
Page 283, line 6 from bottom, read male.fida for malepida. 
Page 302, line 17 from top, insert pal pi after labial. 
Page 303, line 5 from top, read longius for longuis. 
Page 312, line 19 from top, read welfare for wefare. 
Page 313, line 7 from top, read parasitic for pariRitic. 
Page 322, line 7 from top, insert Type before TrscHERIA. 
Page 323, line 23 from bottom, read grateful for greatful 
Page 328, line. 15 from bottom, read pastinacere for pastinacre, 
Page 329, line 3 from bottom, read Cbrysopas for Chrysopus. 
Page 330, line 8 from bottom, read Gracilaria for Gracillaria. 
Page 360, line 3 from top, read Rhinebeck for Buffalo. 
Page 366, line 5 from top, read 70 for 60. 
Page 371, line 13 from bottom, read 31 for 21. 
Page 379, line 11 from top, transpose first the to beginning of line. 
Page 3133, line 11 from bottom, read Lithophane for Lithophana. 
Page 390, line 5 from top, omit probably. 
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Vol. III, No.2.] INSECT LIFE. [ Issued Sept., 1890. 

SPECIAL NOTES. 

Insects injuring Cotton in Egypt.-Cne of the last official acts performed 
by the late Bon. Eugene Sclmyler, United States agent and consul
general at Cairo, before his recent untimely and lamented death, was 
to send us a copy of Albert Ismalun's brochure upon the cotton insects of 
Egypt and (through the State Department and the honorable Secretary 
of Agriculture) a dispatch containing a translation of a recently pub
lished article on the same subject by Dr. E. Sickenberger of the Cairo 
Medical School. We print this dispatch in the "extmcts from corre
spondence" of this number as a matter of entomological interest, al
though there is little danger, as Mr. Schuyler feared, of the importation 
of any of these pests into this country, and certainly none that ''the 
cotton exported from Egypt to the United States might contain the 
eggs." Of the three species treated, the Prodenia seems to he !sotypical 
with the Laphygma jrugiperda of our Southern cotton fields~ and the 
Oxycarenus with our Dysdercus suturellus. 

A Japanese Parasite of the Gipsy Moth.-Rev. H. Loomis, of Yokohama, 
has just written us the following interesting letter: 

I have seen the reports of the ravages of the Oc11eria dispar at )Iedford, in :\Iassa
chusetts, aud have taken cousilll'rable interest in the matter. 

Some time last season the sawe caterpillar appeared on a wistaria vine near m~· 
house and was very destructive, but after a while the caterpillars began to die and I 
disco'7ered that au ichneumon th had attacked them with great success. 

This spring the caterpillars b:~ve been very few, and in nea rly every casl' baYe been 

destroyed by the ichneumon Hies. 
I will send yon a box in which are some of t.he cocoons of the ichneumon fly, and 

al~o two specimens of their work. P erhaps this may be of some value to those \l'ho 
are intere!lted in the extermination of tilt• pt•st. 

This matter is one of great interest for the reason that no parasites 
ban~ as yet been found to attack the Gyps~· Moth in this country. \Ye 
statl•d in our article on page :no of Yol. II that we thought it Yery 
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probable that some of our native species would acquire a taste for tbiR 
pest, and this species, which Mr. Loomis sends, is confirmatory of our 
surmise. The Vcneria bas eYidently been imported into Japan from 
Europe and as the parasite which be sends can not be ideutified with 
any of the known European parasites it is probably a Japanese insect 
which bas learned to prey upon the Ocneria. The parasite is an Apan
teles and seems to be a new species. The Microgasters, by the way, 
seem very fond of this larva as our list in the article above referred to 
em braces no less than nine species which prey upon it in Europe. 

The Oviposition of the Horn Ply.-In regard to the egg-laying by the 
Horn Fly, Prof. J. B. Smith (in his annual report for 1889) takes direct 
issue with us upon th~ point as to whether the eggs are laid during the 
day or during the night, a point of considerable practical importance 
in view of its bearing upon remedies. 

We have carefully searched through Professor Smith's account, and 
the only definite observation which he bas recorded is that flies put in 
a large bottle with fresh cow-dung rested quietly upon the glass and 
upon some chips which he bad also placed in the bottle and had not 
oviposited ''early that evening; i. e., I; o'clock. Next morning the flies 
were still alive, and there were numerous eggs on the chips, on the sides 
of the bottle, and on the top of the manure." He also quotes Mr. Boflee, 
of Freehold, to the effect that tlle eggs are laid at night, and in fresh 
droppings. On the strength of these premises, and ignoring the fact 
that cows normally drop no dung from the time when they lie down at 
night until they arise at daylight, Professor Smith disputes the force of 
the positive observations detailed in our article on pp. 93-103 of Vol. II. 

These observations by Mr. Marlatt, as there stated, were made m the 
field upon the nat~tral process of oviposition. From these observations, 
repeated a number of times, and from the long course of field study, 
both by Mr. Marlatt and Mr. Howard, there can be no doubt but that 
the eggs are normally laid only at the moment of the dropping of the 
dung. Mr. Marlatt's observation that the number of eggs laid in dung 
dropped between sunrise and 7 o'clock compares with those laid in the 
hot sunshine between 10 and 11.30 only in the proportion of 10 to 350 
is conclusive against Professor Smith's position. We consider that our 
generalization to the eft'ect that ''the eggs are deposited during day
light, chiefly during the warmer time of the day, between 9 and 4, and 
mainly between 9 in the morning and noon," is more than substantiated 
by recorded observations and is not vitiated in the least by the action 
of frightened flies confined in a bottle, and which from Professor Smith's 
own statement (arid from our own experience frequently repeated) de
parted so far from their normal hab.it under these unusual conditions as 
to oviposit npon chips and glass. The statement, however positive, of 
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Mr. Bodee, unsubstantiated and unaccompanied by any particulars, in 
a matter where error is so easy, is of little value against these positive 
facts. 

Sending Codling Moth Enemies from the United States to New Zealand. 
Sometimesince we instructed our Oalifornia agent, Mr. Koebele, to collect 
and forward a number of living speCimens of a common Raphidia which 
he had found to destroy the larva and pupa of the Codling Moth in Cali
fornia, to Mr. Wight in New Zealand, as a partial return for Mr. Wight's 
kindness to Mr. Koebele when be was in New Zealand in the spring of 
1889 collectiug the insect enemies of the Fluted Scale. Recent letters 
from Mr. Wight anu an article in the June number of the New Zealand 
Farmer, inform U8 that the shipment arrived in fairly good condition, 
although it was opened for examination and held for ten days at the 
custom-house. Twenty-one specimens were sent, each one in a small 
box with moss, and the whole inclosed w a strong wooden box. Mr. 
Wight found pupre in sixteen of the boxes and a larva in one, while three 
were empty, probably owing to the custom-bouse examination. The 
single larva was hungry and very attenuated and it at once attacked 
and devoured a Codling Moth larva twice its own size. It was so 
stretched out and distended that at first, not discovering che absence 
of the Codling Moth larva, Mr. Wight thought it was entering the pupa 
state; but it presently resumed its usual appearance and finished sev
eral more larvre. 

We shall look forward to the result of thi:s importation with great 
interest. The genus Raphidia is represented in this country only upon 
the Pacific coast and it is not at all likely that it will flourish East. \Ye 
shall attempt, however, the introduction of this ravenous creature into 
some of our eastern apple orchards. 

Economic Entomology in India.-No. 4.-Tbrougb the kindness of :\Ir. E. 
T. Atkin:sou and Mr. E. C. Cotes, we llave lately receh·ed ~o. 4 of \ ·ol. 
I of the interesting'' Indian Museum Notes" to wbicll we have before 
referred in these pages. The present number contains pages 175 to 
213, illustrated by a single well-executed plate from the drawings of Mr. 
G. C. Chuckrabotty, a native artis-t. of considerable ability. The art ides 
in this number comprise "Notes on Rhyuchota," by Mr. E. T. Atkin
son; "New Species of Indian Diptera," by Mr. J. :u. F. Bigot; '' A 
BnttPrtiv Destructive to Fruit" by Mr. L. de Niceville, and'' :\Iiscella-

• ' 0 

neous Notes,'' by 1\lr. E. C. Cotes. 
l\1 r. Atkinson's article is devoted principally to the consideration of 

the so-called •• mosquito-blight " which we have referre(l to in the review 
of one of 1\1 r. ( inwn's articles upon the insects injurious to the tea-plant 
i~ Ceylon. Mr. ALkinson describes several species of Heteroptera of 
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the family Capsidre and of the genus Helopeltis which are concerned 
in the damage to lea and other plants, known as " mosquito-blight,'' and 
after a consideration of the remedies at present iu use he urges the adop. 
tion of our kerosene· soap em ulsiQn as the best remedy which he can 
suggest. Mr. Atkinson also records the finding of a Wax-scale (genus 
Oeroplastes) on the tea plant and suggests that the waxy portion of the 
adult female may possibly be used as an article of trade like the insect. 
wax of the pela in China. The species has been sent to Mr. Maskell, of 
New Zealand, for determination. The butterfly which Mr. de Niceville 
treats of as destructive to fruit is Virachola isocmtes, Fabr. This insect 
damages the fruit of the Locust, Guava, and Pomegranate, by laying its 
eggs within the calyx of the flower, the larva boring into the young 
fruit within which it develops and transforms. No remedy is suggested 
beyond catching the female butterfly, but the arsenical sprays would 
doubtless serve to prevent the injury. 

Mr. Cotes, under the head of "Miscellaneous Notes," treats of a 
number of interesting matters which we have not the space to mention 
in detail. 

Bean Insects in Nebraska.-In the report of the Horticultural Depar~ 
ment, extracted from the second annual report of the experiment sta. 
tion of the Kansas State Agricultural College for the year 1889, Prof. 
E. A. Popenoe takes up the subject of some insects injurious to the 
Bean. The principal article under this head is, naturally, the Bean· 
weevil (Bruch us obsoletus Say). After practical tests, Professor Popeooe 
indorses the use of bisulphide of carbon as a remedy, following the rec· 
ommeudations of the Entomologist of this Department. The other in· 
sects considered are the Bean Leaf beetle ( Ceratoma caminea Fabr.). and 
twu plant-bugs~ viz, Aga.Zliastes bractatus Say aml HalticuR minutus 
Uhler, MS. These insects injure the Bean by feeding in great numbers 
on the under side of the leaves, puncturing the tissues, sucking tbe 
sap, and causing the death of the leaves in small irregular patches that 
appear as white spots. They operate mostly near the ground and upon 
weak, slow-growing varieties, and sometimes do appreciable injury to 
the plant. No practical conclusions have heen reached regarding these 
last two insects. 

Common native Insects of South Australia.-We have just received from 
the author, Mr. J. G. 0. Tepper, F. L. S., Part II of his treatise upon 
the common insects of South Australia. 

This part is devoted to the Lepidoptera, or butterflies and motba, 
and has just been printed at Adelaide. 
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THE CLOVER MITE. 

(Bryobia pratensis Garman.) 

By C. V. RILEY and C. L. MARLATT. 

Th~ subject of this article has been referred to several times in INSECT 
LIFE in extracts from correspondence, notes, al1d otherwise, but no full 
account of it has been given. Occasion is now taken to place on record 
the notes accupmlated by the Division relating to its distribution and 
habits together with such recommendations as to remedies as past ex
perience warrants. Bryobia pratensis belongs to the family of~regetable
feeding mites, Tetranychidre, which includes the well-known Red Spider 
of hot-houses and the Six spotted Mite of the Orange, which was de
scribed and figured in ~he annual report of the Entomologist for 1889. 
It occurs very commonly in the Northern and Ceutral States from 
Massachusetts to California, and is especially annoying on account of its 
habit, frequently developed in spring and autumn, of migrating in enor
mous numbers into houses. No specimens have heen received from the 
Southern States, but the fact that it is abundant about Washington 
would lead us to expect its occurrence farther south. 
1 The wide distribution of the species might lead to the supposition 
that there were several distinct species; but a careful examination of 
the large series of specimens in the national collection shows no other 
differences than in size and coloration, such as may be found in speci
mens on a single piece of bark or leaf and which are chiefly due to 
varying degrees of maturity. 

This Bryobia, from a general resemblance in habit, shape, and color 
(particularly in its younger stages) to the Red Spider of hot-houses, was 
:tt first confounded with the latter species, which also, as is well known, 
occurs not infrequently on trees and plants out of doors. In our earlier 
;notes we referred to it, therefore, as the red spider ( Tetranychus tela
rius); and, in the published writings of others concerning the occur
rence of this last species out of doors, both mites have doubtless been, 

I 

1in like manner, confused. 
This mite was first characterized scientifically in 1885 by ~Ir. H. Gar

man in Forbes's Third Report, pages 73, 74, under the name given above, 
which description is given at the close of this article. The species de
scribed in the same place by Mr. Garman as B. pallida is evidently but 
an immature form of B. pratensis. Concerning this Bryobia Profl'ssor 
1Forbes reported the following : 
i At Normal, early in May, the general occurrence of a large and conspicuously 
IJrownish-red mite was noticed upon clover and blue-grass, the former of these plants, 

1especially, sometimes suffering severely from the pest. The leaves of the clover turned 
yellow, aud the it· growth was arrested where the mite was abundant. The etfect on 
;he blue-grass was similar. 
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In an .article by Mr. Garman, on ''Injuries by Plant l\Iite~." read be. 
fore the meeting of the Central Illinois Horticultural Society niH! pub
lished in the Pra.ir ie Farmer of June 26, 1886, the observations in Forbes's 
report were repeated and the further statement was made that still 
another Br.vobia damages the plum trees in the Pacific coast region. 
W e have not, however, as alread.v intimated, oeen able to find anr 
characters to separate the mites obtained from California, Oregon, and 
Montana from those received from Central and Eastern States. 
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FIG. 4.-B RYOIIJA l'RATENSJS: a, Female from above; b, do. ventral view, with leg;s removecl ; candd. 
tarsal claws; e, proboscis and pal pi from below ; f, probosci& en larged; g , pal pus enlarged ; h, one of 
the b~dy scales; i, scale from outet· cephalo-thoracic prominence; j, sca le from inner cephalo-tborack 
~~ommence; k, serrate hair from basal joint of leg; I, same from pen ultimate joint ; m, spine of b5 
JOint ; a, b, greatly enlarged ; v - m. still mm·e enlarge•! (original) . 
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In the following brief review of our notes and observations relating 
to this mite we have prl:'ferred to associate by localities all references to 
it, rather than to adopt a chronological arrangement:. From these notes 
a good knowledge of its distribution and habits may be obtained, the 
entomologist having personally observed it not only at Washington but 
.at many points in the Mississippi Valley, as far as St. Louis, where it 
is quite common, and also in California. 

Distribution.-The :first reference · to the occurrence of this mite 
at Washington bears date of March 21, 1879, when the eggs and 
young together with adult mites were found ~bundantly on the twigs 
and bark of the elms in the Department grounds. On May 9 of the 
same year, it was found to infest the leaves of the red clover in great 
numbers throughout the city of Washington. The clover leaves, espe
cially the older ones, had a sickly appearance as if attacked by a fungus; 
the younger leaves showed very clearly, however, that this appearance 
was caused by some species of insect, and at :first sight seemed to be the 
the work of a micro·lepidopterons leaf-miner, but closer inspection 
showed it to be the work of a mite, of which quite a number were found 
on the leaves, chiefly ori the upper sides, where they extracted the juices 
as they slowly crawled along, leaving behind them a discolored narrow 
line of irregular windings which imitated to perfection the mines of 
certain Tineidm. 

In December of the same year, also, eggs, which afterwards proved 
to belong to this species, were found very commonly on the bark of 
apple trees in the Department orchard. 

Smce 1879 these mites have been observed every spring and summer, 
chiefly on clover, but also on various trees, notably Apple, Elm, and 
Peach; and in the fall and winter, on or beneath the bark and at the 
angles of the branches of trees, occurring in connection with numerous 
eggs and young in various stages of development. The mites and eggs 
occur on all rough-barked trees examined in the grounds of the Depart
ment, and particularly on Apple, Elm, Arbor-vitre, and Black Locust. 
Their blood-red eggs have frequently been observed in numbers suf
ficient to impart a reddish color to the trunks and branches of the in
fested trees. 

In the Eastern States but one account of its infesting houses has 
been brought to our notice. Mr. George N. Kim ball, of Waltham, Mass., 
writes, sending specimens, under date of May 24, 1884, as follows: 

We have occupied the house in which the inclose9, mites were obtained but for a 
rew weeks and do not know how long they may have been about " " " The 
mites have not been found in any of the rooms except the sitting-room and parlor, 
Lmt are quite numerous nuder the bay windows of these rooms. A few are also found 
under other windows and on the mop-boards. 

ln the central States the inconvenience occasioned by their presence 
' iu hon~es has been more frequently reported, as the following refer-
-ences show : 
' 
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Specimens of this mite were received from our Indiana agent, Mr. F. 
M. Webster, May 7, 1R86, wbo reported them to be abundant 011 Itetl 
Clover; and in June of that year Mr. WebQter found them in numbers 
on grass (Timothy'?), which they were seriously injuring. May 28,1888, 
he reported them to be disagreeably abundant in houses, where tbel' 
occurred in myriads, and in the spring of the year following they we~ 
similarly numerous. A description of these outbreaks is given by Mr. 
Webster Ill INSEC'l' LIFE, Vol. I, . pp. 277 -~79. 

Accounts of similar occurrences, together with specimens, have been 
received from A. H. Mundt, Fairbury, Ill.; Mrs. H. S. Perry, Elgin, 
Ill.; L. H. Ellis, Wellington, Ohio (see letter with reply in INSECT LIFE, 

Vol. II, pp. 278-279); C. C. Stoltz, Greenville, Ohio; E. M. Mackemer, 
Creston, Iowa; and others. 

Of the many accounts with specimens received from Western States, 
in no case ha\·e the mites been reported to enter dwellings, but han 
always been found on fruit and other trees. 

December 12, 1879, apple-twigs bearing the eggs of this mite were 
received from Mr. Wickson, editor of the Pacific Rural Press, San ·Fran· 
cisco, Cal., and the larval mites issued early the following year, begin. 
ning to appear January 26. 

March 29, 1880, additional specimens of eggs, this time on the bark of 
the Almond, were received from Mr. Wickson. The specimens were 
collected in Santa Clara County, Cal., by Prof. H. B. Norton, whore· 
ported that they were quite abundant in that locality. These eggs 
were hatching when received, and the young continued to appear dur· 
ing April.* 

Additional specimens of eggs and young on the Almond have been 
received from G. W. Barnes, San Diego, Cal., our agent, Albert Koebele, 
Alameda, Cal., and on the Plum, from C. H. Dwinwelle, Berkeley, Cal., 
aud Prune, from J. H. Casterline, Santa Rosa, Cal. The latter sending. 
in addition to eggs and young, included one adult mite. The adul~ 
were also obtained by Professor Comstock in California in October of 
1880. 

A very interesting lot of eggs was received August 14, 1889, from H. 
W. Turner, Valley Springs, Cal., who forwarded us a piece of the bark 
of C~ttonwood absolutely covered, and several layers deep, with wbat 
are evidently the eggs of this mite. Mr. Turner writes of these eggs as 
follows: 

Eggs on Cottonwood, Tuolumne County, C11l. . 8,000 feet elevation; collected July 
21, l !:lt:!9. These eggs are mostly deposited on the south side of the trunk!! of tbel':ot· 
ton wood (the one common at. from 6,000 to 8,000 feet everywhere in Sierra Nevad~ 
with rounded leaves), near the base. At least 50 square feet of these eggs were seen, 
and from the specimens sent you, you can eaBily approximate their numbers. 

,. Numhers of the young mites were placed on an orange tree infested with A.spidi· 
otus gloveri and Mealy-bugs, but none were observed to attack the scale insects which 
it was at first thought they might do since they were found on trees infested with 
scales of various kinds. 
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These eggs are identical with those heretofore mentioned, and any 
doubt as to their parentage was removed by the discovery ot' several 
cast skins of the larval and partly-grown mites about and on them. From 
these eggs was bred a very interesting Tineid moth, a number of larvre 
of which were found burrowing in and feeding on the eggs. At the 
time of writing, none of these eggs have hatched. 

Specimens identical with the last were received June 14, 1888, from 
Mrs. H. S. Reynolds, of Willis, 1\:Jont., concerning which she writes: 

I send you a specimen of interest to us and it may be to you. My husband founJ 
it on McCarthy Mountain, at an elevation of abont 7,000 feet , on living Aspen tre.es. 
I at first thought it red snow-plant, but under a glass it proved to he a mass of eggs 
just hatching. They look like spiders, but have onl.v six legs. 

When received by us but a few dried and shriveled mites could be 
found. These eggs were as abundant as, and wer~ identical with, those 
already referred to, collected by Mr. Turner at an even greater eleva-
tion on the Sierra Nevada Mountains, in California. · 

The tree mentioned is probably the Game in both instances and, on 
the authority of Professor Fernow, is without much doubt Populus trem
uloides. 

The occurrence of the mites in Oregon and Utah is shown by the 
following: 

May 2H, 1889, Mr. E. Shipley, James Valley P. 0., Oregon, sent us 
twigs bearing young and one full-grown mite, and be reported the mites 
to be very abundant on boards, stones, fences, and fruit trees. 

July 19, 1880, Professor Comstock found what is evidently the same 
mite infesting the apple-trees at Salt Lake City, the eggs, young, and 
nearly-grown rnites occurring abundantly on leaves and twigs. On the 
under side of the leaves, along the midrib, a fine web was spun, be
neath which and attached to it cast skins of the mites were found. The 
largest ofthe mites collected at Salt Lake City by Professor Comstock 
are somewhat less in size than the ordinary adult B . pratensis, and! 
while evidently having undergone the final moult had not yet n·ached 
complete development. No variation in structural details occur and 
they may, with little doubt, be referred to the species under discussion. 

Habits and Life·history.-As would be naturally expected, the wide 
range of tllis mite gives it a somewhat variable habit. 

In the more northern regions and at higher eleva!ions the winter is 
passed principally, if not altogether, in the egg state. The mites, or the 
last brood (there are evidently several broo<ls) come to maturity iB the 
fall and deposit their eggs on the trunks and branches of the trees fre 
-quently in sufficient numbers to entirely cover the bark of the trunk and 
branches to a Lleight of several feet. The young mites issue during 
Marcll and April following. 

In the cases referred to above of the occurrence of the eggs in Cali
fornia and Montana at an elenttion of 7,000 to 8,000 feet, the issuance to 
the youug was delayed, evident!~· by the cold, till frow the 1st to the 15th 
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of June. The California specimens, collected July 31, 1889. have not 
hatched and it is quite possible, iu view of the prior hatching of the 
eggs from similar localities in Montana, that the former eggs, eithAr 
from severe cold or other causes, have been killed, although they are 
still fresh and healthy in appearance. 

Professor Comstock found nearly full-grown specimens at Salt Lake 
City on apple trees in .Tuly, together with eggs and young, which would 
indicate two broods there at least. 

In Indiana, Iowa, Ohio, and Massachusetts large num hers of the last 
brood of mites winter over, and the fall and spring wandering of these 
iu search of food or shelter doubtless accounts for the invasion of dwell
ings so frequently reported. The swarming or massing in Europeofan 
allied species, Petrobia lapidurn, is referred to by Mr. Webster in the 
article cited above. 

In Vol. I, No. 10, of INSECT LIFE we mentioned the record by the New 
Zealand Farmer of the damage occasioned by a congeneric insect to the 
leaves of the Apple in New Zealand; and our agent, Mr. Webster, in 
the course of his recent Australian mission, had his attention called to 
the work of a similar mite on various fruit-trees in Victoria (see INSECT 
LIFE, Vol. I, p. 363). 

A.t Washington, the mites abandon the clover and leaves of trees 
early in October and secrete themselves; especially, in crevices in the 
bark and under loose bark of various trees. In these situations t~ey 
may be found abundantly during the fall and winter in connection with 
eggs and (sparingly) young of various stages. It is thus seen that 
breeding is hardly interrupted in this latitude during the winter months. 

Food-plants.-The foregoing notes indicate that this mite is a very 
general feeder. Many of the trees on which it has been found, how· 
ever, evidently serve but to furnish winter quarters, and are not espe
cially attacked by the young and adults during the summer months. 

Of the forage plants, Olover and Timothy (~) are especially attacked; 
the former being perhaps the ordinary food-plant of the mite. Of trees, 
the Apple and Arbor-vitre are frequently infested with all stages during 
summer, and the occurrence of eggs and adults in fall and winter on 
Almond, Plum, Prune, Poplar, Elm, and other trees would indicate that 
these are also attacked. 

Rernedies.-In the case of its occurrence Qn fruit or shade trees it can 
doubtless be controlled or destroyed by spraying with the kerosene 
emulsion, to which sulphur may be profitably added at the rate of 2 or 
3 ounces to the gallon of the wash. In the case of forage crops, spray· 
iug would be impracticable and no effective method of combatting the 
pest can at present be given. 

The importance of this mite arises chiefly, however, from the annoy· 
ance occasioned by its infesting houses, and this " inconvenience," to 
put it mildly. can be avoided, or the mites that may have effected an en· 
trance may l>e destroyed, by the use of the following measures which 
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have been already recommended in our replies to various correspond
ents: 

In tlle event of an invasion of these 
mites, the ]awns about the buildings, and, 
if practicable, the sides of the buildings, 
~bould be sprayed with the kerosene emul
sion. The lower portion of the building, 
walls, etc:, may be treated with pure kero
sene with advantage. These applications 

:should be repeated every day or two, or 
as often as necessary to destroy or repel 
the mites. Infested houses may be freed 

, by spraying with benzine, which may be 
used freely without danger if care be taken 

.that no fire is present, as this substance 
• vaporizes rapidly and is highly inflam
-mabie. A thorough airing will remove all 
traces of the odor ofthis substance. 

FJG. 5.-BRYOBIAPRATENSIS: Newly
hatched larva-g~eat:y enlarged. 
(Original.) 

DESCRIPTION OF YARIOUS STAGES. 

Egg.-O.t9mm in diameter, spherical , slightly flattened at base ; color, vermilion; 
shining; placed singly or, more commonly, in masses covermg bark of trees to a depth 
of from one to three layers. 

Young Larva.-0. 18 by 0.22mm, nearly circular. Color red (vermilion) . Surface 
irregularly striate. Three pairs legs, all 5-jointed, not exceeding body in length, 
second and last joints longest; the first pair of legs slightly exceeding the others in 
length; tarsi surrounded with six knobbed hairs, two at the tip and the other fonr 
near the base. Eyes two, situated on a reddish-purple triangular spot a little ba.ck 
of the center and near the edge of the cephalothorax. Cephalothorax one-third less 
in size than abdomen. Scale-like appendages of the adult occur on the larvl!. in same 
number and position, but are more elongate, being more in the nature of serrate 
spines; frontal processes wanting, but in place of them occur two serrate spines pro
jecting forwards. Tbe position of the spines on the body is as follows: Two prvject
ing from the anterior extremity, one in front and one behind eyes; one at anterior 
an&le, two pairs closely placed near lateral margin, three arranged in triangle near 
posterior margin of abdomen, three pairs on dorsum of abdomen ; making in all 28 
spines. 
I Later Stages.-The full complement of legs, as also the anterior scale-tipped projec
tions, appear after the first or second molt; the legs in relative length and in length 
of joints approach those of the adult, hut are shorter and stouter; the scales of body 
also become like those of adult. Little change in color occurs until nearly full size 
is reached, 
1 Mr. Garman's species are described as follows : 

Bryobia pratensis, n. s., H. Garman. 

Body oval in outline as seen from above or below ; but little elongated. Outline 
a.s seen from side also oval, increasing in depth towards the posterior extremit_\·, 
where it is abruptly truncated. Strongly convex above, much less so below. Entire 

1
mrface rugose, with more or less parallel, waved e:;trire . Strire of dorsal surface of ab
'1omen coarser and more regular than those of the ventral surface and of the cephalo
thorax. 

With scattered, curved, finely denticulate, scale-lil•e appendages attached to the 
lorsnru and at the margins. These scales expand uniformly from their bases to their 



52 

tipA, where t.hey are widest anrl have slightly rounded denticulate margins. Tb~ 
four conical prominences which extend forward over the mouth parts at the anterior 
extremity of the cephalothorax, each bears one of these scales. The two median 
prominences are longest, and are united at their bases. Palpi very stout; the 
basal articles with a few long hairs; inner ramns of forceps thumb-like and with 
spinose hairs; outer ramus a strongly cnrved hook. 

Le"s with strong, plumose, spine-like hairs on their basal articles, which hairs 
grow"' less aurlless stout towards the distal extremity of the li111bs nntilupou the die
tal articles they form long, slender setm. Anterior legs equal to the body iu length · 
tapering bnt slightly to the distal extremity. Two basal articles about equal. th~ 
proximal slightly the longer. Third article longest, twice tbe length of the Nixth. 
Fourth article nearly as long as the sixth, ahont half the length of the fifth. Adhe
sive hairs fewer and more slender than those of the other legs. Legs of the three 
posterior pairs much shorter than the anterior, and with less difference in the lengths 
of the a rticles composing them. 

The eyes consist of two approximated ocelli on each side of the cephalothorax, 
Adults in life marked with rt>d and black. The pattern has been destroyed by alco
hol. The majority of those examined have large anal protuberances. 

Length of body .0:38 inch; width of same .025 inch. 
\Yith the a).wve, another mite, similar but paler and smaller, was frequently 

taken in meadows. It is thns described by Mr. Garman : 

B1'yobia pallida, n. s., H . Garman. 

A small, pale species agreeing with B. pmtensis iu general form. Anteriorlt·gs 
slightly lon~er than the body, with the fourth article markedly shorter than the sixth. 
Scale-like appenda~es somewhat wider and shorter proportionally. Two outer of 
the frontal processes wider at their tips than those of B. pl'atensis. Mediau pair of 
processes more slt>nderthan the outer and united for half.their length. Color, whitish. 
Length of body .024 mch; width of the same .015 inch. Occurs with the preceiing 
on ~rasRes in meadows. The anal protuberance is conspicuous in most of the exam
ples seen . 

..:1.dditiOII8 to Description of .ddult.-Length, 0.70 to o.s2mm.; width, 0.55 to 0.57mm,; 
in specimens collected in fall aud winter, the dorsum is concave, slightly elevated to· 
ward the middle, the lateral edges being quite sharp, and even in the most distended 
specimens this appearance is not entirely obliterated. The rami of forceps may be 
best described as upper and lower, the hook being above; in mounted specimens their 
position is frequently as shown at Fig. 4, c, with the hook forming apparently the in· 
ner ramus. 

"The long setrn" of the distal articles of the legs are prominent only In the c386 

of the first pair of legs; with the following pairs the hairs on the last articles ap· 
proach more nearly those of the other joints; with the exception, however, t'hatfrom 
near the tip of the outer side of the distal article of each leg spring two long, curved 
hairs, in length more than one- half that of the art.icle, and these prominent hairs 
occur also in the earlier stages of the insect. ' 

The comparative length of the six articles of the anterior legs may be shown by 
the following numbers, counting from the basal article: 4, 2, 20,1:1, 16, 9. 

There is in different specimens a slight variation· in the length of the articles, but 
their relative length is practically uniform. The eyes, as already indicated for the 
larva, are situated in a triangular reddish-purple spot, from which they probably 
take their color by reflection, sin'l~ when viewed from the side they are colorless. 
Color: Abdomen dorsally, central spot on the hind margin of the cephalotborax and 
a lateral oblique mark directed forward, purplish-black; anterior and lateral portiona 
of cephalothorax, lateral edge and sometimes central dorsal portion of abdomen, 
sternum and legs vermilion. 

Projecting ventral (anal) portion of abdomen large, and with prominent triangular 
or oval anal opening (Fig. 4, b). 

The position of the scale-like appendages of the adult agrees with tho8e of the 
larva, with the exception that the place of the anterior pair of spines of the larva is 
taken by the projecting scale-bearing appendages of the cephalothorax of the adult. 

The character of theee scales is shown in Fig. 4, i, from the outer cephalothoraci' 
prominencej from the inner and h from body. 
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REPORT ON AN OUTBREAK OF THE ARMY WORM, AND ON SOME 
OTHER INSECTS AFFECTING GRAIN, IN MARYLAND. 

By WM. H. ASHMEAD. 

In acconlance with Professor Riley's instructions, on May 31, accom
panied by Mr. Albert I. Hayward, of the Maryland Agricultural Col
lege, I started for Salisbury, Wicomico County, and Princess Anne, 
Somerset County, Md., to make such observations on the Armv 
Worm (Leucania unipuncta), then depredating in the vicinity of thes~ 
places, as the limited time at our disposal should permit. 

During our journey, we ascertained in convArsation that the worms 
were most numerous in the immediate vicinity of Princess Anne, and 
we took the most direct route for that place. 

As we approached our destination we began to see the effects of the 
worms' work; just before entering the town we passed by a large field 
of corn, ownell by Mr. H. H. Deshields, containing about 12 acres, that 
had been devastated by them, and only a few green plants could be 
detected, here and there, in the field. · 

Tllis field was in marked contrast with another corn-fiel(l adjacent, 
which had been saved from attacks by ditching, as recommended in 
tile Third Report of the U. S. Entomologica.l Commission. Another 
thing observed, was that this field was flanked behind witll a wood 
that evidently prevented their ingress that way, wllereas tlle former 
was contiguous to grass and wheat fields, in which the worms are said 
to originate. 

Just before entering the town, we passed auotller 10-acre corn-field, 
owned by Mr. John L. Lormer, that but a sllort time predously 
presented a most promising appearance, but which to-day is com
pl~tely "cleaned out" by the worms. It may be worthy of record, 
as tile tlleory has been advanced that insects originate in just such 
places, tllat in an adjoining field were three old hay-stack~. Contrary 
to our expectations, we found the reports of their numbers not at all 
exaggerated, and the damage done is even worse than we anticipated 
-the Wheat, qorn, Barley and Timothy of many of the farmers being 
totally ruined by them. 

One of the most interesting places for observation we •isited was that 
of Wm. J. Porter, a practical and energetic farmer, who! although he 
has fought the w~rms most vigorously, has suffered severely from their 
attacks. By means of ditching and by burning straw he has been able 
to !i<\H~ part of his crops, but several of his fields of Corn, Timothy and 
Wht>at, were already ruined. He reported the worms mucll less numer
ous titan they had been, but we saw many tllousa.nds in ltis fields. 

During our rambles Mr. P.>rter took us to one of the ditclles be bad 
dug to keep the worms out of a large corn-fiehl. In this ditch he bad 
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sunk, every 2 or 3 yards apart, deep{'r pits, where we found the worm8 
2 and 3 inches deep, and the rest of the ditch was black with the dead 
and li\·ing worms. From the dead a fearful stench arose in such 
strength as to attract the buzzards, which, as we viewed the sceue, 
were proudly sailing overhead. Various carrion-beetles, too, seem~d 

to revel in the carnage-large Silphids and Staphylinids, besides nu. 
merous smaller forms, were quite numerous, while the bard-shelled His
terids were quite plentiful, working through the putrid masses.• Sev
eral carabids were observed running through the ditches, preying on 
the living and dying, Scarites subterraneus Fabr. being particularly 
noticeable, and, no doubt, with its large mandibles doing efficient service 
in destroying the worms. 

Mr. Porter informed us that the worms always originated in the 
wheat and old grass-fields, and during the morning hid themselves from 
observation, never appearing in numbers until .after 3 o'clock p.m., 
which -accorded with our owu observations and with those of the other 
farmers visited. 

They ate up the Timothy and Corn clean, and after devouring the 
blades of the Wheat, congregated, three or four together, on the heads ; 
after devouring several of the lower grains, they ate the husks and 
nipped off the upper portion of the kernel of the rest, thus almost en
tirely destroying it. If the grain is well advanced and somewhat hard 
it escapes destruction; but as most of the wheat visited was still in the 
milk, the destruction was great, and not less than 75 per cent. of the 
crop bad heen already destroyed. 

Although several parasites are known to prey upon the worms, and 
we kept a sharp lookout for such, none were see11 except a few cocoons 
of an Apanteles, which were discovered, together with the worms, under 
old trash and logs in a wheat-field. A few were gathered and for
warded to the Department, some of which have since hatched and prove 
to be Apantele8 militaris Walsh. 

The corn-fields of all this region were found to be badly infested with 
the larvre of two species of beetles, and so numerous are they ·at times 
as to entirely destroy the first planting and necessitate a replantingof 
entire fields. The farmers call them the'' Bud-worm" and do not seem 
to be aware that they are two distinct species that do the injury. 

One species is a well-known corn pest, the larva of Diabrotica vittata, 
widely distributed over the United States; the other is one of the wire
worms, possibly the larva of a common beetle, Drastarius elegans Fabr., 
w]lich also has an extended range, extending into Mexico. I am not 
aware that this latter species has ever before been reported as injurious 
to corn, as the larva is supposed to be predaceous on other insects. It 
may, thoug-h, have dual habits, not an unusual occurrence in somein· 
-------------------------------------------------~ 

*None of these insects were brought back by Mr. Ashmt-ad, or determinations would 
be introduced . .,-EDS. 
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sects. Both of these species are more prevalent in low fields, the higher 
fields ueing less subject to their attacks. 

Another beetle, found to be seriously injurious to cantaloupes and 
sweet-potatoes, in this region, was aOhrysomelid, Systena elongata, Fabr., 
which we found swarming in numbers, skeletonizing the leaves and fre
quently killing the young plants. Mt. Porter stated that he was com
pelled to replant on acconnt of them. 

On a neighboring farm, owned by Mr. Z. Rouch, almost as much 
damage had been done by the Army \Yorm, as on the former place. A 
large corn-field and a field of timothy were totally ruined. A wheat
fiefd, farther advanced than thaT.. of Mr. Porter's, was less seriously 
a1l'ected, although it did not escape entirely, the blades of the Wheat 
and the young Timothy being entirely eaten up by them. 

It was on this place that we saw the effec!ts of the worms on Barley. 
Quite a large field already in bead was completely ruined. 

In the afternoon we visited probably the largest farm in the county, 
that of the Hon. D. N. Dennis, comprising 500 acres or more. 

No better place existed for the proper study of the pest, as the worms 
were swarming in all the fields by the millions, and we had hit upon 
the proper time of day to see them most advantageously, 4 o'clock p. 
m. The ground was literally black with the crawling worms. Mr. 
Dennis had made no especial e1l'orts to destroy them, although, like 
some of his neighbors, he had surrouuded some of his fields with ditches 
in an attempt to keep them out of adjoining fields. I belie>e it would 
have been quite practicable to have destroyed many tuousands with 
poisonous washes, or, as Mr. Porter did, by burning straw in the ditches, 
as the bottom of the ditches were black with worm:-;. 

This farm is divided by a central lane, on either side of which are 
fields of wheat, corn, grass, oats, etc., and in passing through this lane 
we found the worms quite plentiful, crawling almost invariably in the 
direction of the prevailing wind. 

One of the first fields we passed was an immense wheat-field already 
in the head, and the worms could be plainly discernable on the ground 
all through it and on the stalks and heads. The worms haYing alreau)· 
devoured the young timothy and other tender plants usually found 
growing there, tbe blades of the wheat, the husks, and a goodly por
tion of the kernels, evidently could not find sufficient food and were 
now migrating to pastures new, the sides of the field being black with 
moving hosts seeking more nutritious food. 

These, as well as all the others observed, were moving in a south
westerly direction, the direction of the prevailing winu. They were 
apparently in all stages of growth, from little fellows not more than a 
quarter of an inch long to the fully matured larne, and all got over the 
ground and every obstacle in their way with the most ~urprising rapid
ity. The fences, posts, and other obstacles in their way were no ob
struction to their migratory instinct, or their search for food. The 

7!140-N o. j--~ 
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fence rails and posts were often covered with crawling worms, some. 
times not less than a dozen worms being found on the top of a single 
tall post, while others were seen going up one side as others were 
going down the opposite. Some specimens were even found under the 
loose bark on the posts and rails, where they bad probably crept for 
shelter. One specimen thus found was in the jaws of a large hairy 
spider, Salticus sp. 

Adjacent to this wheat-field was a large field of Timothy, containing 
17 acres, the blades of which bad been cut off by the worms as clean as 
cattle could have done. Mr. Jones, the overReer, informed me this 
field would have harvested not less tbau three tons of bay to theacrP; 
but now it would not pay for the cutting. 

At one side of this field, the side next the wheat, the worms had 
congregated in countless '\lumbers, every square foot having not less 
than 30 to 50 worms. The worms were now coming ouli of this field 
and going into the adjoining wheat-field and crossing the lane into 
the opposite fields in great numbers, and it was here that we ob
Rerved a flock of the common English sparrows and :.1 fAw robins pick· 
ing out the smaller worms and feeding on them. Mr. Jones informed 
us the ~nglisb sparrows had been thus busily engaged all the past 
week, and it gives us pleasure to record here this fact in favor of the 
despised bird. 

Some distance off from this field was another one of wheat, contain· 
ing probably 20 acres, in which the worms were even more numerous, 
and they bad already sufficiently injured it to render the crop unprofit. 
able to harvest. A deep, broad ditch bad been dug along one side, 
and it was now, about 5 o'clock p. m., black with worms. It seemed 
to us a pity that these worms were not killed, as many of them were 
able to crawl up the sides and escape into adjoining fields. 

Facing this field was a large corn-field of probably 75 acres, of which 
50 acres had already been destroyed, and there was but a slight chance 
that any of the corn still left would escape, although by ditching an 
eftort was being made to save it. O.f the 50 acres destroyed 30 acres 
nad already been replanted, and in the newly plowed portion the worms 
were seen moving about in all directions, having just entered it from 
the adjoining wheat; it is probable that most of these will die of starva
tion or from the effects of the hot sun in the middle of the day. 

We were particularly struck with what Professor Riley has written 
about the Army Worm not feeding on Clover. Of the several clover-fields 
we saw the worms passed entirely through them, eating the Timothy, 
other grasses, and some weeds, but leaving the Clover almost untouched. 
A few of the leaves and some of the heads were slightly eaten, but no 
app reciable injury was observed. Only once did I actua11y observe a 
worm eating it, and that was a single half-grown specimen curled up on 
the head devouring the most palatable portions. · 

The present outbreak seems to be quite local, within a radius oflO to 
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15 miles, and of the origin and previous outbreaks we ascertained but 
little. All the farmers and others iuterviewed concurred in the opinion 
that the winter of 1889-'90 bad been unusually mild and dry, and a few 
reported having observed the worms feeding on warm dayR during the 
winter. 

On the following day we visited Salisbury, but found nothing of im
portance to prolong our stay there. Messrs. L. Malone and W. B. 
Tighlman informed us that the army worm had not as yet appeared on 
any of the farms in the immediate vicinity, and no serious injury bad 
been done nearer than 3 miles. 

Mr. Tighlman reported the oat crop of this whole region this year a 
total failure from the depredations of the Grain Aphis, Siphonophora 
avenre Fabr. 

SOME OF THE BRED PARASITIC HYMENOPTERA IN THE NA· 
TIONAL COLLECTION. 

(Continued from page 18.) 

Subfamily Euphorince. 

Para/rites. Hosts. 
Perilitus gastrophy:;re Ashm .............. Gastrophysa cyanea Mels. Columbus, Ohio, 

June 2, 1886. 
Euphorus sculptus Cr .................. .. Megilla maculata DeG. Washington, D. C., 

June 24, Aug. 29, Sept. 12, 1884. 
From same beetle, by F. M. Webst11r, La 

Fayette, Ind., July 21, Aug. 18, 1884. 

Subfamily Meteorince. 

Meteorus coquillettii Ashm ............ .. .t.l.g1·otis sp. f Los Angeles, Cal., July 3. 
Meteorus orchesire Ashm . ____ ............ Orchesia castanea Mels. Grand Ledge, 

Mich., July, 1881. 
Meteorus vulgaris Cr ................ .... OmphalocN·a ca1·iosa Led. on Paw Paw. St. 

Louis, Mo., Oct. 5, 1873. 
Tetralopha platant:lla. Kirkwood, Mo., Apr. 

15, 1S87. 
Meteorus notodontre Riley MS ...... ...... Heterocarnpa subalbicans Grt. St. Louis, 

Mo., Oct. 28, 1874. 
Meteor us brevicaudus Ashm .............. Cecidomyious Y gall on Oak. St. Louis, Mo., 

June 1, 1872. 
Meteorus euchromhe Ashm .......... _ .... Euchromia criphia Fabr. Caracas, Vene-

zuela, Sept. ~3, 1886. 
Moteorns sp. T .•••••••••••• _. _ ••••••••••• Tineid larva on Hamamelis. Kirkwood, 

Mo., May 29, 1886. 
Meteorus sp. f .......•.••.•...••.•... .... Ca.coecia fervidana Clem. on Oak. St. Louis, 

Mo., Oct. 24, 1874. 
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Paralites. Ho1u. 

Meteor us communis Cr ....••..•.......... Botis penitalis Grt. St. Louis, Mo., Sept. 
15, 1875. 

Gelecltia pseudacaciella Chamb. on Locust. 
Washington, D. C., Nov. 11-29, ltli!l. 

Datana integm·rima G. & R. Washington, 
D. C., July 21, 1880. 

Found also in Texas. 
Meteorus recopsidis Ashm ................ JEcopsiB sp. T Kirkwood, Mo., Aug. 10, 

11385. 
Meteorus florida nus Ashm ...•........ • .... Arcti id larva. Cocoanut Grove, Fla., May, 

1Fl87. 
Meteorus dimidiatus Cr ••••••.•••••.••... Tineid on Willow. St. Louis, Mo., May27, 

1867. 
Agrotis subgothica Haw. Wa~hington, D. 

C., Mar. 7, 18Fl2. 
Found also in Michigan. 

Meteorus indagator Riley MS •..•...•...• Pionea t·imosalis Guen. Oxford, Miss., 
Sept., 1880. 

Subfamily Calyptince. 

Eubadizon pleura lis Cr ....••..••••..•••.• Coleophora sp. T on Oak. St. Lonie, Mo., 
July 15, 1877. 

Tortricidons borer in twig of Apple. Kirk· 
wood, Mo., Oct. 24, 1ti87. 

Eubadizon phymatodes Asbm ........... .. Phymatodes amrenum Say on Grape. Kirk· 
wood, Mo., Apr. 11-16, 1889. 

Ganychorus atricornis Ashm .. ..•••....... Andricus f on Quercus Douglassi. Marion 
Co., Cal., Ul85. 

Ganychorns orchesioo Asbm .............. Orcltesia castanea Mels. in woody fungus. 
Grand Ledge, Mich., 1881. 

Ganychorus gelechioo Ashm .............. Gelechia pt;unifoliella Cham. Kirkwood, 
Mo., May, 1885. 

Subfamily Alysiinre. 

Aphooreta muscoo Asbm ................... T Haematobia serrata Desv. Washington, 
D. C., Aug. 8-10, 1b89. 

Pnparinm of another Muscid. Washing· 
ton, D. C., July 7,1888. 

Found also at St. Louie, Mo. 
Aphooreta californica Ashm .............. Dipteron in roots Typha latifolia. Los 

Angeles, Cal., Sept., 1886. 
Oscinis malvre T Burg. Jacksonville, Fla., 

1886. 
Apbooreta oscinidis Ashm ................. Oscinis on Plantago major. 
Adelura dimidiata Ashm ..... .. .......... Anthomyia brassiere Bouche T, in stem of Cab· 

bage. Ames, Iowa. 
AdelurasubcompressaAshm .............. Ovipositing in Dipterous larvoo in fungO& 

Los Angeles, Cal., July 16, 1886. 

Subfamily Dacnusinre. 

Dacnusa oscinidis Ashm ....••.•••........ Oscinid miner on Honeysuckle. Kirkwood. 
Mo., Apr. 6, 1885. 
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Pararites. Ho1t1. 

Dacnusa confusa Ashm .•.•.....••......•. Dipterous miner in leaves of Wild Rice. 
Monroe, Mich., July, 1881. 

Dacnusa fiavocincta Ashm ••...••••...•.•. Dipterous leaf-miner on Wheat. Anderson
ville, Tenn., May 5, 1884. 

Synaldis ulmicola Ashm .................. Dipteron on trunk of Elm. Washington, 
D. C., Oct. 14, 1878. 

Crnlinius meromyzre Forbes .............. Meromyza americana Fitch, in stems of 
Wheat. Indianapolis, Ind., July 18,1883. 

Collected also at Ames, Iowa. 
Crnlinius sp. var. f meromyzre Forbes ..•••. Meromyza americana Fitch. Ottawa, Can

ada, July 21, 1889. 

Subfamily Macrocentrince. 

Macrocentrus prediscre Riley MS ••.•...•. Predisca scudderiana Clem. Richfield 
Springs, N.Y., May 23, 1887, and Buffalo, 
N.Y., June 2fi, 1884. 

Macrocentrus gelechire Ashm ..•.......... Gelechia epigreella Cham. on Vaccinium. 
Washington, D. C., Aug. 28, 188:.!. 

Macrocentrus pectoralis Pnv .••••• .••••• Predisca sp. Ton Solidago tanceolata. Wash
ington, D. C., .I nne 6 and 21, 1884. 

Macrocentrus solidaginis Cr. MS .••••• •••• Cacrecia jervidana Clem. on Oak. St. Louis, 
Mo., July 6, 1877. 

Tortricid on Black Oak. Lansing, Mich., 
July 4, 1887. 

Macrocentrus delicatus Cr ...••. .... •....• Carpocapsa ponwnella (L. ). St. Louis, Mo., 
July 10, 1872. 

Cacrecia fervidana Cl. on Oak. St. Louis. 
Mo., July"'i-17, 1873. 

Tortricid leaf-roller on Cotton. Crescent 
City, Fla., 1880. 

Acronycta oblinita S. and A. Washington, 
D. C., Oct. 1. 1880. 

Collected also in Texas and North Carolina, 
Zele nigriceps Riley MS .................. Crambus zeellus Fernald. La Fayette, Ind., 

July 11, 1886. 
Zele a triceps Riley MS ................... Goleoplwra sp. on Hickory. Washington, 

D. C., Sept. 16, 1886. 

Subfamily Diospilince. 

Promachns saperdre Riley MS ............ Saperda candida Fa b. Indiana. 
Promachus rubriceps Ashm .............. . Sternidius alpha in Sumach. Washington, 

D. C., Feb. 14, 1884. 

Subfamily Opiince. 

Phredrotoma sanguinea Ashm .. ... ....... Trypeta in fruits of Solanum carolinense. 
Washington, D. C., Oct. 3,1885. 

Opius anthomyire Ashm .•........•...... . Anthomyid, mining leaves of Dock. Lans
ing, Mich., June 23, 1887. 

Opius mellipes Prov ......... ........ .... LophoderusincertanaRobs. Kirkwood, Mo., 
Sept. 25, 1881. 

Opius foveolatus Ashm ...... ............. Leaf-miner on Pigweed. Ames, Iowa. 
Opius floridanus Ashm ..... ........ ...... Leaf-miner on Artichoke. Jacksonville, 

Fla., June 15. 
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Subfamily Ichneutin~. 

Partuite1. · Hosts. 
Ichneutes fulvipes Cr. - .•••••.• - - -- . ....• Euura! on Willow. Ft. Grll.nt, Ariz., Mar. 

28, Apr. 7, 1882. 
Saw-fly on W1llow. A. J . Cook, Lansing, 

Mich . 

Subfamily Toxoneurin~. 

Toxoneura min uta Cress - ..••............ Gelechia p1·unijoliella Cham. on Peach. 
Kirkwood, Mo., Oct. tl, 1884. 

Subfamily Aphidiin~. 

Praon humulaphidis Ashm . . ..... ... ..... Siphonophora sp. t on Hop. Ricbfi~ld 
Springs, N. Y. , Jnne 15, 1t'8i . 

Aphidius prociphah Ashm ... . .. . . . .. . .. . . Prociphilus sp. Y on Pinus inops. Wash-
ington, D . C. , Apr. 7, 1883. 

Aphidius pterocommre Ashm . .. ___ ... ___ . Pterocomma salicicola Uhler on Willow, 
Washington, D. C., Apr. 5, 1883. • 

Aph1dius avenaphis Fitch . __ .. ____ . . ... . . Siphonophora avenre Fa b. Glen dower, Va., 
June 17, Hl82, and La Fayette, Ind., 
June 24, 1889. 

Aphidius lachni Ashm ... __ . . . ___ ...... __ . Lachnus Y on Poplar. Alameda, Cal., Nov., 
1887. 

Aphidius phorodontis Ashm .. .. .... __ . _ .. Phorodon mahaleb Koch on Peach. Wash-
ington, D. C. , June, 1888, and Ottawa, 
Canada, 1889. 

Apbidius xanthus Ashm. __ •.... ___ .. ___ . . Cecidomyiid gall on blossom of Solidago. St. 
Louis, Mo., Sept. 23, 1876. 

L ysiphlebus ribaphidis Ashm . _ .. . _ . . _ .. . Myz usribis L. on Currant. LaFayette, Ind., 
July 12, 1886. 

Lysiphlebus cucurbitaphidis Ashm .. ..... _ Siphonophora cucurbitre Thos. La FayeUe, 
Ind., Nov. 6, 1885. 

L ysiphlebus eragrostaphidis Ashm ... . .... Aphid on Eriogonus fas ciculatus. Los AD· 
geles, Ca l. 

Siphonophora on .Audibe1·tia stochoides. Los 
Angeles, Cal. 

Swept from E1'ag1·ostis . La Fayette, Ind., 
Nov. 4, 1885. 

L ysiphlebus coquillettii Ashm .••••••. .... Myzus sp. T on Hosackia glabra . Los An· 
geles, Cal. 

Lysiphlebus ci trap his Asbm ...... __ ... _ .. Toxoptera on Orange. Brooksville, Fla., 
April 26, 1879; alsv from Rock Ledge, 
Fla ., April 12, 1880; Jacksonville, Fla., 
a,nd Crescent City, Fla. 

Dactylopius citri Boisd. Washington, D. 
C., Oct. 4, Nov. :20, 1884. 

Lysipblebus myzi Asbm .............. _ .. . Myzus ribis L. Lansing, Mich., and La Fay· 
ette, Ind . 

L ysipbleb us testaceipes Cr .. __ . .......... Aphis gossippii on Cotton. Selma, Ala., 
May 19, 1879; Washington. D. C., Oct. 
30, 1879; Fremont, N. C., July 20, ~~~0 
and Wedgefield , S. C , July 24, 1886. 
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Para1itea. Hostl . 
Lysiphlebus gossippii Ashm.----- ---- -... Aphis gossipii on Cotton. Selma, Ala., Oct. 

7 and 8, 1880, and Columbia, S. C., Dec. 
26, ll:l8!;. 

Lysiphlebus abutilonaphidisAshm .. ...... Siphonophora 1·osre Reaum. Los Angeles, 
Cal. 

Siphonophora on Abutilon. Los Angeles, 
Cal. 

Lysiphlebus tritici Ashm.-- --- ....•...... Siphonophora at•enre Fa b. Glen dower, Va., 
June 20, 18!;2, and Cadet, :'.Io., May 10, 
11:ld2. 

Toxoptcra graminum Ron d. f on Wheat. Me
bane, N.C., Feu. 30. 1890. 

Aphis sp. f on roots of Wheat. La Fayette, 
Ind., Oct. 14, 1888. 

Lysiphlebus persicaphidis Ashm.: ..••. . .. Aphid on Peach. Fresno Co., Cal., :\lay, 
1886. 

Lysiphlebus baccharaphidis Ashm ...• .... Aphid on Baccharis viminalis. Los Angeles, 
Cal. 

Lysiphlehus salicaphis Fitch ....•... .... . Siphonophom t•iticola Tbos. St. Louis, Mo., 
June 18, 1873, and 'Vasbington, D. C., 
Sept. 10, 1886. 

Lysiphlehus ruinutus Ashm .. _ ........... Aphis gossyppii on Cotton. Fremont, N.C., 
July 22, 1880. 

Direretus americanus Ashm ...•.......... Siphonophora avenre Fabr. La Fayette, Inrl . 
Direretus ferruginipes Asi.Jm ........... ... Sipltonopho,-a at·e•ICP. Fahr. La Fayette, Ind. 
Direretus brunniventris Ashm ...... . ..... Siphonophora lll'elw Fabr. La Fayettt~, Ind. 
Lipolexis rap:.e Curtis= piceus Cr ....... . Aphis brassiere L. Bluffton, S.C., :\lay 1:.!. 

1,-:'1"34. 
A. brassiere L. St. Lon is, Mo. 
Aphis on B1·assica campestris. Los AngeleA, 

Cal., Apr. 
Aphis ou Turnip. St. Louis, ~lo. Collected 

also at. J acksonville, Fla., and La Fay
ette, Ind . 

Lipolexissalicaphidis Ashm ........ .. .... Aphidon Sali.r. Los Angeles, Cal. 
Lipolexis chenopodaphidis Ashm ......... Aphis sp. f on Chenopodium album. Los An-

geles, Cal. 

DESCRIPTION OF CERTAIN LEPIDOPTEROUS LARV.JE. 

By HARRISON u. DY AR , Rhinebeck, s . r. 

Nola sexmaculata Grote. 
Before the last molt t-he young larva is like the maturt' one but the black patch on 

the eyes is absent, only a small spot is present in the triangular plate in front of the 
head and the two other marks are fused. The mouth is brown, the e~· es black. 
Width of head ,7mm. The hody is pale greenish-yellow and lacks the subdorsal line. 
The warts iu rows (1) and (2) are black, the rest C(lncolorons with the body. Length 
Smm. 

Mature /m•t•a.-Head round, partly withdrawn within joiut 2, pale yellowish and 
marked with black so thickly as to appear nearly all black. l\laxillm hrown. Two large 
vertieal black spots separated b~· the ceutr;~l suture; a large spot at each side of the 
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head covering and extending behind the eyes; a smaller one before it, narrowly 861" 
arated from it, from the vertical patch and by the pale suture from the black tri&ll. 
gular plate above the mouth. Width of head nearly tmm. Body somewhat flattened 
robust, of nearly uniform width, but joint 13, smaller. Thoracic feet rather slender' 
abdominal present only on joints 8, 9, 10, and 13. Cervical spot black, bisected: 
curved behind, each part containing in front a yellow wart. Three rows of wartA, 
one per segment, the second wart on joint 2, small :-(1) above subdor~al line, (2) 
below it, (3) sn bstigmatal, and a fourth row, small, concolorous with the body situated 
below the sub ventral fold above the bases of the legR. All bear a few fine white hain, 
those at the extremities of the body, loug. Body pale yellow in color, a black dorsal 
shade band and a fainter subdorsal one, the latter set>n by a lens to be broken into 
somewhat oblique portions, neither reaching the extrt>mities. Rows of warts (1) aod 
(2) are partly black a nd partly pale brown, row (3), ocher. Length 12mm. 

The cocoon is constructed on a piece of wood from little bits of the bark, thus ex· 
actly resembling it in color. It is fiat at the sides and narrow, tapers upward from 
the posterior end and is . truncate anteriorly at the end where the moth emerges. The 
little pieces of hark of which it is composed are about three times as long as wide, 
are la id on regularly lengthwise, not overlapping, and fastened with silk. Length 
12mm, width )!mm, greatest height at truncated end 2.5mm. 

The pupa is cylindrical, the last segments rounded and without cremaster, but a 
few fine short hairs sparsely distributed. Color light brown. 

Food-plant.-Witch-hazel (Hamamelis virginica ). There is only one brood a year, the 
larv:e forming their cocoons about the 1st of July. The moths appear early the sub· 
sequent spring. During their whole history the larvre eat only the upper surface of 
tbe leaf, leaving the veins and lower epidermis almost untouched. 

Larvre from Dutchess County, New York. 

Nerice bidentata Walker. 
Mature Lm·va.-Head, flattened at the sides, a little depressed at vertex; green, 

with a black line on the angle between front and sides, which is shaded with white 
posteriorly; some irregular white marks in front and at the sides, the principal ooe 
being a line in front bordering the triangular plate and continued irregularly to the 
vertex subparallel to the cen t.ral suture. Mouth and antennre pale; ocelli black; :dew 
short whitish hairs. The body does not reach the vertex of hl'ad for joints 2 to 4. 
Joints fi to 13 have each a dorsal process somewhat modified in shape on the several 
joints. Those on joints 6 and 12 are the longe~;t and rise abruptly in front from the 
suture before the segment, terminate at the top in two rounded points of ayellowi>h 
color tipped with brown, of which tbe anterior one is the larger a!!d longer, and slope 
evenly to the posterior edge of the segment. The other processes are similar io 
structure and coloration, but are shorter, the two tips rather closer together, and 
tend, on the posterior segments, to become cleft on the dorsal line. This is first dis· 
tinctly seen on joint 9, becomes more prorr.inent on the succeeding segments, while 
the process on joint 13 lacks the posterior tip and the brown coloration, and consists 
of two short points placed side by side. Color of body leaf-green, the subdorsal space 
covered with greenish white, bnt leaving the ground color to appear as a dorsal band 
and an oblique line on each joint. The white color is conti~ued down the sides 
nearly to the spiracles. A faint, fine, pale stigmatalline. Spiracles white with a fine 
black border. On joints 2 to ti and 13 are indications of a dark red subventralline. 
Abdominal feet pale reddish, marked with two black lines; thoracic, green with a 
black line. 

Food plant.- Elm (Ulmus americana). The species is rlouble-brooded in this State. 
anJ the winter is passed in the pupa. Larva from Dutchess County, New York. 

Schizura ipomcece Doubleday. 
Mature Larva.-Head higher than wide, flattened a little in front, not distincUy 

hi lobed; pale brown, with a band from vertex of each lobe composed of two black 
lines inclosing a space of the ground color, in which is a pulverulent bluist line. 
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Triangular plate, labrum, and the bases of antenn:e pale; outside of jaws and 
antennru testaceous; inside of jaws and eyes black, the latter on a whitish ground. 
A few black hairs. Body of nearly uniform width, slightly rising dorsally on joints. 
2-4; on joint 5 a. long, pointed dorsal process. Joiut.s 7-10 are arched, joint 9 the
highest and somewhat humped. The body slopes to joint 11, and at joint 12 is again. 
humped, from whence !t tapers to the anal feet. Rows of tubercles, one per seg
ment, each bearing a black hair as follows :-(1) in subdorsal space on joints 5-12; 
(2) subdorsal, two tubercles on joint 13, (3) superstigmatal; (4) substigmatal; t5) 
and (6) in subventral space, only oLe on joint 13, but others on t.hfl anal plate. .All 
are small. and whitish except in row (1) on joint.s 5, 9, and 12, where they are orange
red. On joint 5 they surmount the process and are long, pointing upward; on joint 9 
rather far apart and surmounting two sul>conical elevations, and on joint 1)! nearer to
gether, surmounting the hump. Body pale brown, mott.led with many fine crinkled. 
lines ot red brown; all of joints 3 and 4, except a dorsal band, green with small black 
spots laterally. On the posterior part of joint 5, on joints 6 and 7, and the anterior part. 
of joint 8 is an elliptical, creamy white dorsal patch, a little retracted at the segmental 
sutures and containing three crimson lines. It is supplemented by two white dorsal 
dots on joint 8. Bordering the patch posteriorly, from joint 7, is a broad blackish 
dorsal band, continuous on joints 8, 9, and 10, but interrupted on joints 10 and 11 by 
the usual V-shaped mark. This mark is broad, creamy white, containing some crim
son lines and consists of a subtriangular pat.ch on joint 10 posteriorly and two ob
lique subdorsal bands on Joint. 11, between which is a small white dorsal spot. The
l;>lackish dorsal band fills in the space between these marks and is continued more 
narrowly than before to the anal plate. On joints 10 and 11 it has a decided green 
tinge. The mq_ttlings on the ground color are ll.IUCh darker on the dorsal line ou 
joints 2-4, on the base of the process and anterior edge of joint 5, bordering the ante
rior part of the pale patch on joints 5-1:3, and in the subventral space. Spiracles brown, 
paler centrally in a tine black border. Thoracic feet reddish ; abdominal concolorous. 
with the body and furnished with a few hairs. The anal feet are partly aborted and 
are held out straight. Venter pale yellowish on joints 6-13. Length, 30mm. 

Food-plants.-Maple (Acer), Beech (Fagus), Witch· hazel (Hamamelia), Linden ( Tilia) ,. 
and probably others. 

Larv:e from Dutchess County, New York. 

Mamestra confusa Hiibner. 
Head pale brown; the lower part of labium.and bases of antenn:e white; anten

n:e black; eyes and jaws dark l>rown. Body semi-transparent, pale whitish, minutely 
but rather thickly flecked with white. .A white dorsal, subdorsal, stigmata! and 
substigmatalline; a row of large crimson lateral spots, one per segment, except on 
joint 18 ; those on joints 2-4 centered with black, the others minutely with white. 
Spiracles white, bordered by a fine black line; a few short black hairs. Cervical 
spot blackish. Feet normal. 

The larva remaillS concealed by day in a hollow nest composed of a leaf anti silk 
and comes forth to feed. It is not gregarious, and usually but one is found on the 
same plant. 

Food-plants.-Maple (Acer), Willow (Salix), Hickory (Carya), .Apple (Pyrus), Birch 
(Betula), and others. I have never found the larva on anything but a tree or bush
contrary to the habits of other species of this genus, which eat. herbaceous plant.8 . 

• 
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EXTRACTS FROM CORRESPONDENCE. 

Chilo saccharalis : Its Injury to Corn in Virginia, and to Cane and Sorghum 
in Louisiana. 

I send you by this mail a small package containing some worms, which are proving 
very destructive to the corn crop around here. Some farmers report their crops totally 
ruined and many others much injured. Ours is very much damaged. The way the 
worms attack the stalk is unlike anything of the kind I have ever seen. They at
tack anywhere from the the tip end of the tassel down to th~ root in the ground. 
Above the ground they just eat off the hard coating and nibble the blades; below 
the ground and just on a level with the surface they bore through and through the 
stalk, generally in several places. The stalk does not die for some time, and remains 
green, but the blades soon drop and hang down from the stalk. The worms vary 
greatly in size, color, and shape, but have all the same habits. I send four in the 
package in different stages of development. The beetle or fly that lays the egg I 
have been unable, so far, to find. 

Please write me what you know about this destructive insect. It is now too late 
to save this crop, as they have already done much mischief, but I would like to know 
if there could be anything done to keep them off in the future. My description of 
them has been written in great haste, and is not very full. If you would like more 
information, I shall be glad to answer any questions.-[W. J. Morton, Nottingham 
Farm, near Fredericksburgb, Va., July 8. lo90. 

REPLY.-1 beg to acknow fedge the receipt of your letter of the 8th instant, and of the 
.accompanying specimens of corn-stalks which have been bored by some worms. The 
matter proves to be a very interesting one, for the reason that the insect which is do
ing the damage is the Tropical Sugar-cane Borer (Chilo sacchuralis), which damages 
sugar-cane in Guiana, the West Indies, and Louisiana. In 1881 it was found to dam· 
.age corn in Mississippi, Georgia, and as far north as South Carolina. It has never 
hitherto been recorded further north than Columbia in the last-named State. The 
insect is referred to in the Annual Report of this Department for 1880, pages243 to245. 
As there stated, the borers hibernate in the larval state in the old corn-stalks; and 
the custom which prevails in many paJ;ts of the South, of leaving the old stalks stand· 
ing in the fields after harvest, renders this hibernation easy and the consequent multi· 
plication of the insect possible. The most satisfactory remedy, therefore, will be to pot 
the stalks out to fodder early, and have the uneaten portion burned before early spring. 
The stubble should be plowed up and burned, or plowed under very deeply. The eggs 
are laid by a straw-colored moth. It is of course too late to attempt any remedial 
measures this year.-[July lOth, 1890.] 

ANOTHER LETTER.-! have about forty-five (45) experimental field-plots of small 
size in tropical cane and sorghum. It is desired to protect these, at all hazards, 
against the tropical cane-borers, which were very numerous and damaging here last 
year, and which I anticipate will do yet more harm the present season as a result of an 
open winter. Will you kindly suggest means for their vrotection f The whole area 
in these experiments does not exceed one (1) acre. As I am unfamiliar with such 
matters, it may be necessary to describe the method of application, as well as to 
name the remedy. For example, if Paris green will do the work, kindly mention 
best apparatus for its use, and where obtainable, period best for application, quan· 
tity to be distributed, etc. Such would be highly appreciated, I assure you. Sor· 
g hum appears to be far more viciously attacked than tropical cane.-[W. J. Tbomv
son, Calumet Plan tation, Bayou Teche, La., April~. 1890. 

REPLY.- Yours of the 9th has just come to band. · Unfortunately we know very 
little about t he exact periods of development of the tropical cane-borer in your pi}rt of 
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the country beyond what was ascertained in 1881 at Dr. Wilkinson's place. We know, 
however, that there are several generations iu the course of the summer, probably at 
least a half-dozen; and, as in tile case of all many-brooded insects, there willile a con
stant overlapping of broods, so that moths will be flying most of the summer. This 
means an almost continuous egg-laying, and your only absolnto protection, where the 
mo~hs are abundant and breeding, will be to spray with Paris green at frequent in
tervals. In an experiment of this kind you will not mind taking considerable trouble, 
and I wou ld therefore advise you to purchase a " Little Climax" pump with outfit from 
tlte Nixon Nozzle and Machine Company, of Dayton, Ohio, and to spray with Paris 
green in the proportion of one-quarter of a pound to 40 gallons of water. I ""ould 
spray at intervals of from two to three weeks, and oftener when heavy rains intervene. 
I am surprised to learn that sorghum is more viciously attacked than tropical cane, 
and should be very glad to have a note from you upon this insect for publicatwn. 
I shonld particularly like your criticism upon the paragraphs on remedies, on pages 
10 and 11 of the little bulletin on Insects Injurious to Sugar-cane, which was pub
lished after my return from your plantation in 18tH. 

Lest you have not a copy of this bulletin by you I have had the paragrapils in 
question copied and inclose them herewith.-[Aprill~. 1-<!.JO. ] 

Another Beetle destructive to Carpets. 

I presume the inclosed specimens are not new to an entomologist, although to me 
and my neighbors they are new. I have resided in several states north and south at 
different times but I never happened to meet any of these fellows before. We have 
found the larvre very destructive to carpets, woolens, etc., and were unable to dis
-cover tile perfect insect until by putting the larvre 1n a bottle we in time developed 
them into the little black bug which you see. A.ny information which we can get re
ganliug best methods of offense or defense against theso little pests will be gratefully 
received. These insects may be dead when they reach you but I presume you will 
reco~nize them all the same. I am not certain whether I should send theMe specimens 
to the "Smitilsonian" or to the Agricultural Department, but presume, if I am wrong, 
they can be put on the right track there.-[D. Strunk, Mankato, Minn ., Jnly 1, 1.""'!11). 

REPLY.-The insect is one of the Dermestid beet.les (Attagenus piceus) that feeds on 
animal substances, and may be killed by cilloroform or bisu lphide of carbon. Cam
phor or, still better, naphthaline will prevent further attacks of til1s pP>~t. In hahit 
and transformations this species closely resembles the true carpet beetle (Anthrenus 
.scrophulariw) and the sam" prevftntive and remedial measures given for that species 
(INSECT LIFE, Vol. II, No.5, Nov. 1889, pp. 127-130) will answl'r.-[July !:!, 1890. J 

Other Insects under Carpets. 

I sent you this morning some larvw found under carpets in my house. Both kinds 
are new to me, or possibly, the brown one is a stage of the longer jointed one. Will 
you be good enough to give rue the name or names, and if de.scribed iu "INSECT LIFE '' 
please state where it can be found.-[J. B. Brinton, Philadt~lphia, Pa. , March 29, 
1890. 

REPLY.-Your letter of March 29 is duly r eceived, together with the accompanying 
specirneus of lnrvre found under c:Lrpets. The long, ruany-join1:ed larva found by 
yon belongs to the Dipterous genus Scenopi111ts and is probably the larva of S. palli
pes. The brvre of these flies are very long and slender an•l are peculiar in that the 
abdominal segments, except the last, have tile appearance of being double, so that 
the body, exclusive of the bead, seems to be :!"2-jointe•l. Tllese lan·:t' Ilave been occa
sionally found beneath carp..t:; or in woolou blankets, and tilt'y have also been found 
in rott~n wood. Professor Riley has a lso l'l'cordcd the finding of larvm of Scenopinus 
in human ex:poctora.tion. The lly is black with a metallic hue. 

Tile brown larva' whidt you suppose may he a stage of tile longer one belongs to 
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..4ttagenus picens, a beetle very closely allied to the common carpet beetle or lmffalo 
moth ( Anthrenus scrophulm·ire), of which an account was given in a recent number 
of INSECT LU'E. A. piceus has been recorued as injurin)!; feathers in pillows and 
beds. This insect doubtless is not essentially different in habit from the well·known 
carpet pest just mentioned, and the same means may be employed against it.
[April 1, 1890.] 

Locusts as Food in Madagascar. 

I send you with this letter some specimens of our migratory locust of Madagascar 
You will see that we have to deal here with a particular species, Pachytylu~ migra· 
to1·ioides, Reich., variety capita Sauss. For the Malgaches (natives), these locustt, 
which they call in their language Valala are at the same time a scourge and are· 
source; a scourge by reason of the ravages done to the crops, and a resource in that 
they furnish food for the lower classfjs and animals. Thus it is true, that Providence 
with every ill disposes something of good. 

When the flight of the Valala is observed, men, women and children, armed with 
receptacles of Ya rio us kinds, hasten to make ample collections of the~e insects, which 
they obtain chiefly by setting fire to the vegetatior.t. What is not collected and car· 
ried away is left to the "Gouika" (Corvus scapulatus) and to the '' Papanyo" (.\/ilnu 
olgyptius), which, I am informed, are very fond of this kind of food. After being col· 
lected the Valala are thrown into large pots and submitted to a thorough stewing, 
after which they are spread out in the sun on mats until they are perfectly dry. It 
is then, after the legs and "~Vings are removed, that the Valala are ready to be stored 
to supply the wants of the household, and they are moreover a common current com· 
modity in the markets. 

The Valala prepared in this manner may, it is said, be preserved for a considerable 
time. The Malgaches eat the Valala fried in grease, and in the form of" Ro" or 
soup, with which they season their rice. To have a perfect dish of this kind, after 
the feet and wings and also the bead of the Val ala has been removed, they are ~oaked 
for half an hour or thereabouts in very salt water before they are fried in grease. I 
have tasted the lalala., but believe that the dish will never be popular for the civil· 
lized palate. 

It seems to me, however, that, used as a condiment, in sauce for example, the pow· 
der or flour of the Valala and other locusts may be very well employed in connection 
with other foods. The migratory locust may be employed, if I mistake not, as food 
for various domestic animals. 

M. l" General Comte de L:t Croix de Vaubois bas stated that it is known that fuwls 
feed on the locusts eagerly during the passage, and be thought the locusts wonld, if 
properly preserved, furnish a very suitable food for them. " " .. -[P. Cambooe, 
Tananarive, Madagascar, April25, 1890. 

Insects noxious to Cotton in Egypt. 

As the cotton exported from Egypt to the United States might possibly contain th& 
eggs of noxious msects I call your attention to the following description of the tbre& 
cotton pe!lts which are most common here, by Dr. E. Sickenberger, Professor in tb& 
Medical School: 

I. THE COTTON-WORM OR LEAF-EATER. 

( Prodenia littoral is Boisd.) 

This moth, the length of whose body is 16 millimeters and the transversal dimen· 
sion when the wings are extended about 30 millimet.ers, has its upper wings of a 
brownish color, mixed with gray and cream color, its lower of a yellowish-whit& 
w ith a brown line ou the lower edge. It vasses the winter in the state of a reddish-
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brown chrysalis in a light cocoon buried in the soil. The eggs are laid at the begin
ning of spring on the most different plants and trees; t.he caterpillar is therefore 
omnivorous. During the cotton season the moth prefers to lay its eggs on the cotton 
plant. The eggs are massed on the under surface of the ]eaves in spots containing 
from 200 to 300, covered with down and grayish-yellow scales. 

About a week after heing laid the eggs hatch, and in about three days the young 
eaterpillll.rs seek the tenderest parts of the plants and bury themselves in the youug 
buds and pods, which they quit when about one-third developed to feed afterwards 
·exclusively on the leaves. The young caterpillars are of a pale green and slightly 
hairy. They then grow grayish, the hair is no longer perceptible, and their length 
.attains about 4 centimeters and their breadth 5 millimeters. 

This development is accomplished in from sixteen to twenty days, when t.hey 
bury themselvea in the earth, where they enter the chrysalis state, out of which in a 
week come the moths. A fall in temperature retards and an increase of heat accel
erates the duration of these phases. The adult caterpillars have the habit of bury
ing themselves in the earth at the foot of the plant during the hottest hours of the 
·day. This insect is the principal ravager of the cotton plant, but it is when the 
·caterpillar is young that it does the greatest damage by destroying the buds and 
the ovaries of the young capsules, and when one wishes to fight the worm it is of 
the utmost importance to act at the moment the eggs are laid, or at least immediately 
after they are hatched, because if the young caterpillars once get into the pods they 
are sheltered from auy substance which may be applied to destroy them. 

The destruction of the leaves of the cotton plant by the adult caterpillars is but 
a slight damage compared with the destrnctio~ of the pods by the small caterpillars. 

Of all the remedies which I have tried that· which produced the best and surest ef
fect is the following: Make a mixture of 10 per cent. raw carbolic acid at 30° , of 10 
per cent. powdered ammoniacal alum (avoid ferruginous a lum ), and of 80 per ceu~ . 
. of an inert product such as ordinary plaster. Spread this on by hand at the rate of 
about 85 to 90 pounds per acre. 

This preparation, when made with acid of the necessary degree of concentration, 
kills the worms without inj nring the plants; only it should be applied when the 
dew bas disappeared, otherwise the plant being still damp, the tender shoot might be 
burned. The picking off of the leaves before the eggs are hatched has a good effect, 
but taking away the caterpillars when the plant is already attacked is almoo;t use
less. 

II. THE GNAWING MOTH. 

(Earias insulana Boisd.) 

This little moth also passes the winter in the state of a red chrysalis in a cocoon 
shaped like a boat, and having a nankeen or gray color and a silky tissue. This 
cocoon is attached to the dry shoots or to the branches of the cotton plant. The moth 
is about 12 millimeters long and has a breadth of about 20 millimeters with the wings 
extended. I have observed that during the summer most of them have the upper 
wings of a light green, whilst in autumn and spring·they are pale yellow, often with 
grayish brown or violet spots or lines. The lower wings are of a shining white. 
'These differences in color are not due to the difference in sex, because during my 
observat.ions I have often seen moths coupling, both of which were of the same grr.en 
color. 

The females lay their eggs in spring on the young capsules. The caterpillar bas 
sixteen .feet aud attained a length of 15 millimeters and a diameter of 5 millimeters. 
Its color is olive-brown. It has a glistening black head, with a .wllowish face and a 
white stripe ou t.he middle of the back, the under part of the body being of an ash
gray color. The skin is covored with white and orange-colored spines, interspersed 
'with fine and rather long hairs. 
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This caterpillar gnaws the inside of the tender stalks, and in autumn does great 
damage by destroying the inside of the pods. The only means of fighting this worm 
is to burn the dry stalks of the cotton plant, a means proposed by the late Joano1·ich 
Bey and practiced by order of Mr. Gibson. 

By this proceeding the caterpillars which are passing their winter in the chmalis 
state are destroyed and ashes are obtained. ' 

This 'caterpillar escapes every method of destl'uction by staying in the inside of the 
plant. 

III. THE COTTON BUG. 

( Oxycm·enus hyalinipenn iN Costa.) 

It is found on many plants, particularly around the Mediterranean. It is of an 
elongated ovoid shape, and is brown or blackish in color. These bugs are found in 
great numbers in the ripe pods of the cotton plant. I have observed that -they sock 
the sap from the base of the young pods and from the blossoms and thus prevrut their 
development; they attack also the seeds when they are tender, which results in a 
diminution of the germinative strength, and consequently a diminution in the prod
uct of the plants. 

Besides these injuries, these insects, by pullulating in the cotton, make it dirty 
and communicate to it their characteristic and disagreeable smell. Among these 
various insects it is the leaf-eater ( P1·odenia) which makes the greatest ravages in the 
cotton plantations, and although the alum-carbolic treatment destroys the worm in 
a sure way, it would be better to seek a cheaper and more simple remedy. The use 
of ashes of the cotton plant might p~haps be tried with success in doses of a hnn· 
dred weight per acre, whether pure or mixed with a small quantity of carbolic acid. 

They should be used w bile the worms are still very young, or even before they are 
hatched. Up to the present I have never tried this substance, and I beg cultivators 
who are in a condition to make the experiment to try it this year, in order to arrive 
at a conclusion. By burning the dry stalks of the cotton plant to obtain their ashes 
not onlJ would the gnawing worm be destroyed but a product would be obtained, 
which, spread on the fields, would be at the same thne a manure for the plant anda 
poison for destructive insects.-[ Eugene Schuyler, Agent and Consul-General, Cairo, 
June 2, 1890. 

A beneficial Beetle on Orange Trees. 

We send by to-day's mail a box containing bugs that are found on orange trees, also 
on Peach and in the cracks of ripe fruit. Will you please name them for us and let 
us know whether they are injurious or otherwise V-[E. 0. Painter, De Land, Fla., 
April 21, ltl90. 

REPLY.-Yours of the 21st ult. has been received, together with the accompanying 
specimens of insects found upon Orange, Peach, and in the cracks of ripe fruit. This 
insect is the common Epitragus tomentosus, mentioned upon page 75 of Hubbard's 
report on "Insects Affecting the Orange." The early history of this beetle is on· 
known, but its larva probably lives on the ground among oak leaves. The adult 
beetles are carnivorous and feed upon scale-insects of all kinds. It is, therefore, ben· 
eficial and not injurious.-[ April 28, 1890.] 

Aspidiotus perniciosus. 

I forward by to-days mail specimens of apple and pear tree bark taken from trees 
in the orchard of J. ::\L Gose, of this place. The ·disease with which these trees are 
affected is new in this section, havi ug made its appear3tnce last year for the first tim~ 
The first symptoms are minute white and brown l'lcales on the outside, and when col 
the bark shows red or black spots. The fruit buds show red where it should ~ 
white, and even the fruit is affected the same way. The disease spreads rapidly from 
tree to tree, appearing first on the larger limbs and quickly making its way to the 
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smaller ones, finally killing the bark and eventually the tree itself. It was firsji..no
ticed on trees which were bought from a New York State nurseryman. If some 
remedy is not soon applied it is feared the disease will spread throughout the Walla 
Walla fruit belt. Will the Department kindly give me the cause and preventive of 
the di~;ease T Can trees be saved which are in the first stages of the disease T Please 
communicate with m~ at your earliest convenience and the remedy, if any, will be 
publisl.led in "The Washington Farmer" for the benefit of tl.le fruit growers of the 
Walla Walla Valley and entire northwest.-[Wm. M. Freeman, Walla Walla, Wash
ington, March 24, 1890, to Mr. Van Deman, Chief of Division of Pomology. 

REPLY.- Mr. Van Deman, the Pomologist of this Department, has referred your 
letter of March 24, relating to the new apple and pear-tree pest, to this division for 
reply. The specimen of bark taken from the trees in the orchard of J. M. Gose proved 
to be infested with a scale inse~t known as A.spid·iotus perniciosus. This scale bas been 
recorded as very injurious in California and Nevada. It is described and figured in 
the Report of the Department of Agriculture for 1880, page 304. It is further dis
cussed in the report for 1881-'82, pages 65 and 207. I think by careful application of 
the following-described remedies yon will be able to prevent further injury by it. The 
best means against scale-insects, as shown by long experience in tbe work of the 
division, is the emulsion of kerosene and soap, a formula for the preparation of which 
is inclosed on separate sheet. In California experiments have been made by agents 
of the Division which show that resin formula (see INSECT LIFE, Vol. II, No. 4, Oct., 
1889, p. 92) may be used with the best of results against scale pests and Aphides. 

Numerous experiments have been made with one part. of the compound to 8 parts 
water, and this strength for most purposes will be sufficient. Both the resin wash 
and the kerosene emulsion should be applied by means of a force pump and spray 
nozzle. Any good nozzle that will cause the liquid to break into a fine mist-like spray 
will answer the purpose. 

The bug inclosed with the bark is the Twice-Stabbed Lady-bird (Chilocorus bivul
neru&), a well-known enemy of many injuriou~; insects, including scale insects and 
Aphides, and it was doubtless engaged in devouring the scales on your trees.-[ April 
1, 1890.] 

The Sow Bug. 

A small 14-legged crustacean ( Oniscus) is very destructive to low growing dower
ing plants in my garden and those of my neighbors. Would :vou please inform me if 
you know of any way of getting rid of them outside of crnshiug tbem with band or 
foot Y Will send you specimens of the lit.tle pest if you so desire. It is especially 
fond of dowers of violets and bearts's-ease or pansies.-[ G. Kohu, New Orleans, La., 
April 19, 1!;90. 

REPLY.-We shall be.glad to receive specimens of the Oniscus of which you com
plain, and beg to ask you if you are perfectly sure that this is the creature which is 
damaging your dowers and plants. In other words, have you seen it at work Y A 
full account of its damage will be acceptable to us and we shall be glad to publish a 
note on the subject if you will favor us with the result of your observations. They 
are popularly supposed to feed mai uly if not entirely upon decaying vegetation. Do 
yon find that they feed at night or not f With a little more information from you 
we may be able to suggest a remedy.-[April 22, 1890. 

Traps for the Winter Moth again. 

There is one point in reply to which, if you are quite willing, I should much like to 
he allowed to in:wrt. a few lines. 

It is to the para~raph headed'' Traps for the Winter Moth Useless," p. 289 of March 
utunber of "biSECT LIFE" for 1890. Mr. R. McLal'hlan is mentioned :ts having 
state<l t.hat t.ra.ps whi ch aim at destrnet.ion of tlle males of the Cheim.atobia brumala are 
usel<'ss. a.s enough will remain to fertilize t he winged females. This I should have con-
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jec~ured to be a well-known fact, but it is not this point which we are many way 
working on, in any of the prevention details which I am myself acquainted with, 
Our difficulty, as you will see mentioned in my 13th report, if you will kindly turn to 
page 67, is the transportation of the females in the act of pairing by the winged mal~ 
to tho trees. This is a point much observed in this country, and I have to-day once 
again had my attention drawn to this difficulty in the mat.ter of prevention by 1 

Somersetshire correspondent who, in confirmation of his observation, has preserved 
the pair in his collection. It is solely to meet this difficulty that we use tarred boards 
and lights in any preventive operation with which I am connected. 

I do not see the Gardeners' Chronicle, and I am not in communication with Mr. ~lc

Lachlan, or I should have replied in my own country and given the necessary expla. 
nation, but (if you approve) I should IJlUCh like to be allowed to insert the above ob
servations, otherwise the various superintendents and myself might appear to your 
readers (w"hose good opinion I should like to merit) as wonderfully ignorantofwbat 
I believe is a well known fact.-[E. A. Ormerod, Torrington House, St. Albans, Eng· 
.land, April 10, 1R90. 

The Clover Phytonomus. 

I will send you by to-morrow's mail specimens of some kinds of worms, which on 
·the 24th of this month I found in great numbers in our clover fields. They ate small, 
round boles in the leaves, which you will notice in those I send you. These hole are 
what first attracted my attention to them; fully one-half or more of the leaves are 
thus bitten, and I am sure I could have found fifty or more of these creatures on a 
space not more than 1 yard square. It was between 6 and 7 o'clock a.m. when 
I saw them on the 24th, a11d they were feeding. To-day I went out about noon to 
get some specimens, hut coulrl not find them more than one-tenth as abundantaathe 
other day. This is a nice warm day, and perhaps the warm sun drove them to the 
roots for shelter. As thtly are something new in our neighborhood I send them fora 
name.-[W. Stewart, Landisburg, Perry County, Pa., Apri128, 1890. 

REPLY.-! beg to acknowledge the receipt of your letter of the 28th ult., together 
with sp"cimens of the insect which is injuring your clover. A glance at these larvm 
show that they belong to the species known as the Clover Leaf-beetle (Phy!onomlll 
punctatuB), This insect was probably imported to this country from Europe some 
thirty years or more ago, and in 1881 became noted as a pest in Yates County, N.Y., 
and it has since spread considerably. The insect hibernates in the young lar-va stau 
and any Ulode of winter warfare that will crush or burn them during the winter will 
considerably reduce the number of the species the ensuing season. If the field il 
badly infested it will pay to make an efiiort to burn the stubble, even if straw has to 
be strewn over the field. Fortunately a fungus disea~>e ha~> taken hold of this specie! 
with great avidity, and every specimen which you sent had been killed by it. It 
may be that the disease will practically destroy the insect with you, so that no 
Temedy will be necessary. If you will kindly inform us as to the future develop· 
ments, you will place us under obligations: You will find an account of this ineeet 
in the Annual Report of the Department for 1881-'82, pages 171 to 179, and it is fig· 
ured upon Plate X of the same report.-[May 1, 1890.] 

ANoTHER LETTER.-Yesterday two students of Franklin and Marshall College 
brought me the inclosed specimens, wanting to know what they were and wbatlll 
do about them. They are 011 the grass in the campus of t,he college. They disap
pear at night (or during rain) and appear during the day, twisting their bodiea 
around the blades and devouring them. They appear to be the larva of a specieaor 
"saw-fly," so far as I can make them out, as they appear in the bottle. Some of the 
farmers state that this insect was present in destructive numbers about twenty yean 
ago. So far as I am able to recall the case, that worm was the larva of Leucania al!Ji. 
linea, and in addition to timothy and other grasses it also attacked the wheat, even 
"the corn in the ear" after it was standing in shocks. 
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The other bottle contains a smail species of coleoptera, which the college students 
found attacking the books in the lihrary of the college.-[S. S. Rathvon, Lancaster, 
Pa., May 15, 1890. 

REPLY.-The first of the specimens which you send is of considerable interest. It 
is not a saw-fly larva but apparently a weevil of the Phytonomus group. It closely 
resembles t.hat of Phytonornus punctatus, tbe clover weevil which was described in my 
report for 1881-'2. The occurrence of one of these insects upon Timothy is something 
entirely new so far as our knowledge goes. We advise that you urge the two stu
dents of Franklin and Marshall College to collect as many as possible of these larvre 
and send them to me alive in a tight tin box with a supply of food . If the insect is 
very abundant it might pay to send one of my assistants to study it. Please inform 
me as to this. The insect which is damaging books in tlle college library is the com
mon Sitodrepa pa7Jicea. We would advise the use of fresh California Buhach for this 
insect.-rMay 19, 1890.] 

California Notes. 

I have sent by this mail two boxes, one containing Isosomas, Cynipids, Chalcids, etc., 
and the other, grasdes and galls belonging thereto. I have mislaid the seed-pods of 
the grass from wllich Isosoma No. 547 was bred, and will send it later. On the same 
grass I found a peculiar larva boring from near the top down and often into the root, 
where they spin a long thin transparent tube to pupate, in fact the habit is the same 
as the wheat saw-fly, Cephus pygrnmus; as yet none of the mature insects have come 
out. • 

This reminds me that while at Napier, N. Z., in a similar species of grass I found 
also a larva resembling this in size and habit. 

In the same grass puparia of the Hessian fly were found in the Santa Cruz Mount
ains.-[A. Koebele, Alameda, Cal., April 18, 1890. 

REPLY.-In answAr to yours of the 1t:lth ult. with box containing lsosoma, etc., I 
will say that the I8osoma. No. 547 is very near if not identical with I. hordei . 

The work of the Cephus in the same grass as the above-, is very similar to tllat of 
C. pygrnmus, though nothing can be said definitely till the fly has been bred. 

The Chlorops, found boring in the stem of a grass (Agrostis l'ulgaris ) in a meadow 
near Edgewood, Siskiyou County, Cal., must be bred before any determination can 
be made. Apparently the same species, forming less conspicuous galls, may be bred 
from the salt marsh grass in company with No. 263, (Isosoma sp.,) found growing 
!Dear Alameda.-[May 1, 1890.J 

Ants and Melons. 

I calletl on one of my neighbors, a farmer to-day. He complained of the injury 
small ants were doing to his watermelon plants. They seemed to have fixed their 
abode in the hills and gather in quantities about the neck of the vine as it comes out 
.of the ground, sucking the juices out of same, and causing the infested plants to lo:>k 
wilterl. It will not do to put kerosene about the hills, I suppose, and I could think 
of nothing else. I promised to write you and leam what is the treatment proper.
[W. H. Edwards, Coalburgh, W.Va., June 23, 1890. 

REPLY.-Your lt>tter of the 23d, inst. is duly received. Your informant certainly is 
mistaken in supposing that the small ants which were found clustering about the 
base of watermelon vines were doing any injury. They were doubtless attracted by 
the presence of aphids, probably the common melon plant-louse (Aphis cucumeris ). If 
yon think it. worth while you might have specimens collected and forwarded so that 
the determination can be accurately made and recommendations as to remedies 
given.- [Jnne 24, 1890. ] 

7940-N o. 2--3 
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Fumigation for Scale-insects. 

A short time ago Fruit-pest Inspector Richardson, of Pasadena, an1 myself paid a 
·dsit to Orange to learn mnre about fumigating trees with hydrocyanic-acid gas, and 
were shown around by President Hamilton, of the Orange County Board of Horti
culture. About a dozen fruit•growers have fumigators of their own, and several of 
them fumigate for their neighbors at so much an acre, while some of them rent their 
fumigating outfits to other gr-<lwers. All I spoke to ou the subject expressed them. 
selves as being highly pleased with the results obtained by this process. It comes 
the nearest to extermination when applied td the red scale of any process known to 
me, and one of the largest orange growers at Tustin informed me that afte; he had 
sprayed his trees three times there were more living red scales on a single lemon than 
could now be found in his entire orchard, the latter having recently been fumigated 
with the hydrocyanic-acid gas. He also informs ·me that it costs but little more to 
fumigate his largest trees than it did to spray them. Two different kinds of fumi
gators have been patented, but I did not see one of them in use, the growers naing 
fumigators of their own devising, modeled after the one first constructed by Messrs. 
Wolfskill and Craw, of this city.-[D. W . Coquillett, Los Angeles, Cal., July 1, 1~~0. 

A Parasite of the Vine Aspidiotus. · 

I send some bettles containing larvre in alcohol, and a few more slides wit.h speci
mens for the microscope. Among the latter is an interesting parasite on Aspidiot11s 
uvre, which seems to be doing good work in keeping this pernicious scale-insect in 
check. More than a dozen of these little flies emerged from the scales on a bit of grape 
cane not 5 inches long. 

In one of the bottles is a section of a Plztsia larva found on Chrysanthemum, from 
which thousands of the minute flies inclosed with it issued. I never saw a more ex· 
treme case of parasitism. .A.fter spinning up the poor won11 lost all semblance of 
itself. A myriad of the parent flies must have attacked it at once.-[M. E. Mnrtfeldt, 
Kirkwood, Mo. , November \.!3, 1889. 

REPLY.-The parasite on Aspidiotus uvre is a species of Cent1·odora, while the Plnsi& 
parasite is probably Copidosoma tnmcatellum Dalm. " " -[December 3, 1889.] 

Some Insects from Kansas. 

I inclose you two specimens of insects for identification. I have found four of the 
sma.ller of the two crawling about the house during the last week. I should like to 
know if it is the true curculio or not. The larger one with red markings is found 
abundantly in the fall about box-eldertrees, but as I have never seen it feed I thought 
that perhaps it is a relation to the "heel bug pictured in INSECT LIFE, and therefore 
a predaceous insect and consequently beneficial. This last is seen all winter on sunny 
days crawling about, esp'eCially getting into houses whenever it can.-[F. F. Creve
c<eur, Onaga, Kans., March 31, 1890. 

REPLY.-Your letter of March 31 bas been received together with the accompany· 
ing specimens of insects for determination. The smaller one which you thought 
might be the plum cu rculio is an entirely distinct insect, although it reRembles that 
species and belougs to the same family. It has no common name but bears the scien· 
tific name of Dorytomus mucidus. It is a very common western beetle and breeds in 
the catkins of Cottonwood. The larger specimen with red markings, which yon 
found abundantly in the fall about box-elder trees and later in the winter about 
houses, is the Box-elder Bug (Leptocoris tri1·ittatus ). This is also very abundant in tbe 
west and is known to breed chiefly on the Box-elder. It also attacks other plants, 
and in Bulletin 12 of this Division is recorded as seriously injuring apples. Ordi· 
narily, however, it is not particularly injurious, but is frequently very annoying by 
reason of it.s entering houses in the fall and winter. Its habit of congregating on 
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the trunks of Box-elder and other trees will make it comparatively easy to operate 
against. It may be destroyed by crushing with a stiff brush or broom or by apply
ing strong kerosene emulsion or bot water.-[April 7, 1890.] 

The Joint Worm in northern New York. 

I send you some pieces of straw that contain maggots of some kind. I have beard 
of their being in but one piece of wheat and that man did not find them until this 
winter while feeding the straw. My wheat was very much injured by frost and this 
man thought that was what was the matter with his wheat crop, but it proves to be 
something else. I write to hear if yon have seen or beard of anything like it, what 
you call it, and what you think it will amount to ¥-[K. W . Russ, York, Living
ston County, N. Y., March 13, 1~90. 

REPLY.-The insect damaging your neighbor's wheat is the cummon Joint Worm 
Isosoma h01·dei, which does considerable damage to the wheat crop in some parts of the 
country, but which has not been a serious pest in your State. From past experience, 
therefore, it is not likely that yon will have much trouble. In case the insect in
creases, however, so as to do any appreciable damage, the farmers over a given terri
tory should unite in burning stubble, screenings, and straw for one or more seasons.
[March 17, 1890.] 

The Grain Toxoptera in Tennessee. 

In your letter of January 21 you state that ;you wish me to keep you informed as to 
the increase or decrease of Toxoptera g1·antinum. I inclose two clippings from our 
county paper, and am happy to state that they have iiot been able to survive the 
heavy rains and frosts of this month, so far as I can see. We are greatly relieved, 
for, althongh you say you doubt whether much damage would be done, the wheat
fields seem to show the contrary, and patches in size of an acre or more were appar
ently dead. I have one field which I doubt will ever recover from the damage done. 
So much forT. g. at present. Should they make their appearance again I will let you 
know.-[P. C. Newkirk, Jalapa,Monroe County, Tenn., March,1890. 

REPLY.-Your letter of recent date inclosing clippings duly received. Thank you 
very much for yonr further information relative to the grain plant-lice. I am glad 
that my anticipations were verified and that the lice have disappeared.-[March 14, 
1890.] 

Prevalence of the Grain Toxo:ptera in Texas. 

I ship by to-day's mail some insects that are infesting our wheat fields of this 
count,y, many fields being almost ruined. The effect is just the same as the Chinch 
Bug on corn. When the first crop has matured they look very much like the " Pha
raoh," or seventeen-year locust. They are about one-eighth of an inch long and can 
jump or fly. The young one I send you seems to be doing the mischief, there being 
as many as three to each branch of wheat. No one seems to know what these insects 
are or how they are likely to terminate. We would be pleased to have your Division 
examine them and advise us at once, and give us all the information you cau, as 
wheat is the main dependence for a large part of the State.-[J. L. Fookes, Era, 
Cooke County, Tex.; February 26, 11:l90. 

REPLY.-Your letter of recent date, inclosing specimens, duly received . The in
sect in <JUestion is one of the grain plant-lice known as loxoptem gmmutum. This 
insect, although hitherto comparatively rare, has been very abundant in the wheat 
fields in Kentucky and Tennessee the past winter, although in these States the re
cent frosts have almost entirely destroyed it. The life history of the species is not 
well known and no remedy can be suggested at this time. I shall be glad to hear 
from you as to the amount of damage done by this insect, and as to how long it is 
abundant in your :fields.-[March ll:l, 1890.] 
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SECOND LETTF.R.-Yonr letter of information in regurrl to the wheat-destroying 
insects in this community is at hand, for ..vhich you will accept the thanks of the 
farmers of this county. Yon ask for the amonut of damage done to the crop and how 
long they have abounded in our tiehls. E is believed now that they hav11 been in the 
fields since early fall, aml they still remain in great qnantitiPs in some fields. As to 
the amount of damage done to the crops, after a careful estimate we place the dawa"" 
at i5 per cent. in one,half of this county, which includes the wheat belt. One-h;lf 
will be planted in other crops and the remainder will lile about one-half stand. 
There are some small crops of what is known as Fultz wbeat; this is not hurt. 
The rest of the crop is Mediterranean wheat. Can you give any reason for this! 
If so, yon would oblige us.-[ J. L. Fookes, Era, Cooke Conn ty, Tex., March :n, le~IO. 

REPLY.-! take pleasure in acknowledging the receipt of your favor of March 31 
together with newspaper clippings relating to the Wheat Louse ( Toxoptera gmmin11111 ): 
and am much obliged to you for t.he additional information relatiug to the au10uut of 
damage occasioned by it. As stated in a former letter, this insect has a wide range, 
extending from Maryland to Texas, but has been heretofore comparatively rare. w~ 

first received specimens in ltl82, and it bas since then been found near hem in .Mary. 
land. It bas also been reported several times from Indiana, ami specimens have beeu 
received from South Carolina, Tennessee, and Kentucky. 

\Ye have received specimens at all times of the year, from January to July. There 
is very little doubt but that this species is the one named above, which occurs com· 
monly on the continent of Europe, where it is frequently destructive to grassesanu 
grains. In ltl52 it was recorded to have been so abunrlant in the streets of Bologna, 
Italy, as to cause great annoyance to the inhabitants. The fact that this pest is 
with little doubt an imported one, and its excessive abundance over a wide area, 
makes a knowledge of its habits ve>:y desirable, and it is hoped that during the com· 
ing summer opportunity will offer to thoroughly study it in the field Any assist· 
auce yon can offer in the way of observations during the spring and summer will be 
gladly recei \·ed, and I shall also ue glad to get additional specimens of the lice, for 
the sending of which I inclose return franks. Many insect pests, afterperiodsofun· 
usual abundance, suddenly disappear, owing to the great increase of their natural 
enemies, and this is especially true with the Aphides, or plant-lice, and has been fre 
quently notetl in case of the well-known Grain Aphis ( Siphonophora avenre). We may 
therefore hope that this insect, which is a near ally of the Grain Aphis, will disap· 
pear after the present year and not be troublesome again for some time. 

The immunity of the Fultz wheat is doubtless explained by some peculiarity of 
its epidermis, or skin, which protects it against the lice or renders it distasteful to 
them, and thh protect.iou is very probably caused by the presence of numerous 
minute hairs, which prevent the louse from readily ' puncturing the stem with its 
sucking beak. In view of this, would it not be desirabltl to grow the Fultz and 
other wheats that experience may show to be little affected by this insect, rather 
than the Mediterranean f-[April 7, 1890.] 

THIRD LETTER.-According to promise in my letter of the 8th instant, you will find 
inclosed three of what is commonly called the Lady-bug, which is claimed by Mr. F. P. 
Heare, of the Fair Plains neighborhood, to be the parent of the Toxoptera gmminum. 
In my letter of the 8th instant I gave you my reasons for doubting 1\ir. H's. statement, 
and from an investigation made to-day I have much greater reason for doubting. In 
one wheat field we saw a few straggling bunches of wheat which were thickly stuck 
with the plant-lice, some of the smallest size, but not a Lady-bug could be fonnd. 
In an oat field where were a few scattering bunches that were left by the freezoof 
some weeks ago, three Lady-bugs were found, but we could not find a single one of 
the little pest. In another part of the farm we found another Lady-bug, hut not one 
of the pest. I then examined some oats on two other farms and found the little pests 
in great numbers, but a diligent search failed to find a single Lady-bug. We hal'e 
interviewed a number of our best farmers and find them all inclined to doubt :Mr. 
Beare's opinion in regard to the Lady-bug. I have no tangible idea of where out 
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vest comes from, and I have no remedy to offer. Should the warm weather and hot 
sun fair to drive them away, I think they will take botll the corn and cotton. I 
woulu be glad to have your opinion as to t.he origin or parentage of the little pest and 
how long they will be likely to remain with us, so that I may give it to the press for 
1 he benefit of the farmers.-[J. L. Fookes, Era, Cooke County, Tex., AprillO, 1890. 

REPLY.-! beg to acknowledge the receipt of yours of the lOth inst. and also the ac
companying specimens. As I wrote you on the 11th inst .• the "Lady-bug" is the 
enemy of the grain-lice and not its parent. An examination of the specimens which 
you sent shows that tlley belong to the species known as the spotted Lady-bug 
(Megilla ma()ulata). _ -

Nothing more need be said in answer to Mr. Heare. The life history of one of the 
species of grain-louse will be treated at some length in the forthcoming annual report 
of this Department, a copy of which will be sent you when published. The lice may 
do considerable damage with yon this spring, but there is no available remedy. Ordi
narily they are killed off by parasites before attaining injurious numbers, although 
occasionally, as last year in the States of Michigan , Wisconsin, Indiana, Illinois and 
Ohio, the parasites did not get the upper hand until later in the year than usual, and 
the result was that the crop was somewhat damaged. In reply to your question as 
to where the lice come from, we may state that they are always with you, but usually 
in such small numbers as not to be noticed. The past open winter has evidently 
been favorable to their early and excessive multiplicatiou.-[April17, 1890. J 

ANOTHER LETTER.-! saw in your reply to Mr. J . L, Fookes, of Era, Tex., that you 
asked him to report to yon the flxtent of damage done by the insects that are on our 
wheat. The wheat in Cooke, Grayson, Collin and Denton counties, and a few other 
places where I have been, is suffering from their ravages, and it is bard to tell how 
long they will remain. They are on my wheat and seem to be increasing fast, and up 
to yesterday 1t was a very great mystery to my mind how they originated and accu
mulated so rapidly. I walked into the wheat to make a close investigation, and 
within an hour I discoverfld the great mystery which has been bothering us so long, 
and it is the simple little bug known all over the United States as the Lady-bug, a 
small red bug with a shell covered with black specks. She can be seen all over tho 
field depositing little eggs resembling a clear grain of sand. I find these are soon 
hatched in the warm sun, and the little bug is very small with a transparent skin. It 
begins to suck the sap from the green wheat, which soon changes its color to a dark 
green, and as it advances in age and size it takes on the perfect shape of a Lady-bug 
with her shell and wings off. Next I find him a little larger and a little older with a 
dark streak along his back ; next, larger in size, while the streak has developed into 
a set of wings, very fine in texture. ' 

We bad a frMze a short time ago that perhaps killed most of the little rascals,· and 
the ones now on the wheat I have no doubt hatched since the freeze. I can not say 
just now whether they will turn to Lady-bugs or not, but I can convince any man in 
a few minutes that the Lady-bug is the cause of their existence. I opened and counted 
in one Lady-bug over thirty eggs. I find in all the counties that the wheat is damaged 
a great deal worse in valleys near timber or brush, or near where the rocks are numer
ous on the surfac~", and in sections of the black land where very large rank wfleds have 
been growing. Wherever the Lady-bug has had shelter they have been noticed by all 
with whom I have talked to-day as being very numerous for the past year or two. The 
bugs have already destroyed in this county (Cooke) thousands of acres of wheat, and 
I find the Lady-bug laying her eggs on some corn that is up. Have also found the 
little Toxoptera graminmn, as you call them, on the corn, too. 

The most simple and effectual remedy I know of just now is this: Take corn-meal 
and scatter it broadcast over the wheat field , one-half bushel to 10 acres of wheat, so 
as to toll the little birds on the fields, and when once there they will eat the Lady
hugs and rid tbe wheat of the terrible pest . Please give this to the press at once, so 
the farmers may save what wheat remains, if possible.-[F. P. Heare, Vernon , Wil
barger Count,y, Texas, April 6, 1890. 
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REPLY.-I beg to acknowledge the receipt of your letter of the 6th inst. You are 
entirely mistaken in supposing that Lady-bugs are the parl'nts of the grain-lie~. 
Their appearance in the grain lields in such great nurnbers is due to the fact that 
they feed upon thfl lice. Hence your proposition to destroy the Lady-bugs will 
result in the destruction of the farmers' best friends. That these insects are so a bun. 
dant in the infested fields is a very encouraging sign ancl indicates that the lice will 
speedily disappear at least in part.-[April 12, 1~90. 1 

Notes on Bulletin 21. 

Page 12. Re Vedalia ca1·dinalis.-I have already alluded to this subject in the 
Gm·den and Field. Still, there is no harm repeating that neither Mr. Tepper uor my
self have the slightest recollection of Mr. Koebele showing us the Lady-bug on the 
occasion he states, but I can understand that be may have done so without my 
remembering it, because my thoughts were all intent on Lestophonus. Neither the 
Rev. T. Blackburn, who is strong on Coccinellids, Mr. Ttpper, nor myself have ever 
seen r. ca1·dinalis in our lives to our knowledge. 

Page 15. Re Diabrotica (Aulacop hora punctata). "'fbis gentleman claims that all 
injury can be avoided by dusting powdered lime over the plants.'' This is news to me. 
I certainly was not the informant. As the Aulacophora is not to be found near Ade· 
laide I have bad no opportunity of experimenting with it. I will bear the remedy in 
mind. 

Page 18. I certainly informed Mr. Koebele that Mr. Maskell considered the insect 
on the Kangaroo Acacia that has often been mistaken for Icerya, as a Dactylopina, but 
he had had only 2 specimens to examine, and if I remember right he only suggested 
it. I have since re-examined it, and believe it to be an Eriococcus but the insect is 
now so scarce that I can not obtain any specimens. Eriococcus eucalypti have also dis· 
appeared unless on the tops of tall gum trees. 

Page 20. P. engenioides sboulrl read, eugenioides. 
Page 29. Dr. Diez should read, Mr. A. Zietz. 
So much for Mr. Koebele's report the perusal of which bas given me much pleasure. 

He certainly did his work well and, what is better, it bas turned ont better even than 
was anticipated. I hope that you may be able to send him again before long to bring 
us a consignment of Codlin Moth enemies and take back a general assortment of our 
useful insects.-[F. S. Crawford, Adelaide, South Australia. 

GENERAL NOTES. 

A MUCH PARASITIZED INSECT. 

A most remarkable instance of parasitism is given by Prof. C. Ru· 
dow-Perleberg, in Die Insekten-Welt, Volume IV, Nos. 4 and 5, May and 
June, 1887. 

In treating of the enemies of Cheimatoba brumata, a common Euro· 
pean moth, he gives a list of no less than sixty-three parasites of the 
family Ichneumonidce, and states that he has reared an almost equal 
number of Braconids and of Chalcidids, and Proctotrupids. We gi>e his 
list of Ichneumonids, as a matter of interest. It will be noticed tbatin 
nearly every case several species of the same genus have been ured 
from the single host. From this fact we might suspect that some of 
the so-called species may be simple varietiPs; but the author has studied 
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parasitic Hymenoptera for many years and speaks with authority. Yet 
some of the species, judging from analogy, must be secondary and not 
primary parasites. 

Ichneumon fabricator Gr. 
Ichneumon fabricator var. 
Ichneumon satnratorius Wsm. 
Ichneumon deliratorius Gr. 
Ichneumon ' scutellator Gr. 
Ichneumon pallifrons Wsm. 
Ichneumon anator Wsm. 
Ichneumon nigritarius Gr. 
Ichneumon ochropis Wsm. 
Ichneumon tentator Wsm. 
Ichneumon varipes Wsm. 
Ichneumon albinus Gr. 
Anomalon violatum Gr. 
Anomalon tenuicorne Fbr. 
Anomalon varitarse Hgr. 
Anomalon geniculatum Gr. 
Anomalon clandestinum Gr. 
Campoph·x mixt.us Gr. 
Carnpoplex melanarius Hgr. 
Thersilocbus harpurus Schrk. 
Porizon hostilis Gr. 
Porizon boops Gr. 
Porizon salta tor Gr. 
Mesoleius aulicus Gr. 
Mesoleius sanguinicollis Gr. 
Mesoleius brematodes Gr. 
Mesoleius caligatus Hgr. 
Mesoleius segmentator Hgr. 
Mesoleius improbus Hgr. 
Mesoleius sanguinicollis f 
Trypbon vulgaris Gr. 

Tryphon brunniventris Gr. 
Trematopygus mgricornis Hgr. 
Polyblastus cothurnatus Hgr. 
Polyblastus arcuatus Hgr. 
Bassus lmtatorius Fhr. 
Bassus albm,iguatus Nees. 
Bassus flavolineatus Hgr. 
Bassus bimaculatus Hgr. 
Bassus cognatus Hgr. 
Pimpla examinator F. 
Pimpla instigator F . 
Pimpla varicornis Gr. 
Pimpla mixta Rtz. 
Pimpla longiseta Rtz. 
Pimpla flavipes Gr. 
Pimpla oculatoria Gr. 
Cryptus atripes Gr. 
Cryptus seticornis F. 
Crypt.u~; longipes Htg. 
Cryptus n. sp. (brumatre Rudow). 
Phygadeuon vagans Gr. 
Pbygadeuon brumatre n. sp. 
Hemiteles cingulator Gr. 
Hemiteles niger Gr. 
Hemiteles oxyphymus Gr. 
Hemiteles pectoralis n. sp. 
Hemiteles socialis Gr. 
Hemiteles fulvipes Gr. 
Pezomachm; fasciatus Gr. 
Pezomacbus agilis Forst. 
Pezomachus audax Forst .. 

A STRANGE OMISSION. 

It is very strange that attention has never before been called to the 
fact that " Standard Natural History" entirely omits mention of the 
family Thripidce or or:der Thysanoptera. 

HABITS OF CIMBEX AMERICANA. 

In a recent letter from Mr. Elmer D. Ball, of Little Rock, Iowa, he 
reports the following observations on the common willow Saw-fly: " I 
noticed in INSECT LIFE that this insect was common in Nebraska, and 
mention was made of the injury done to the trees by their cutting a 
slit nearly around the twigs. I have watched this for a number of years 
and can say that these slits always heal over and the tree continues to 
grow without apparently being injuriously a:fi'ected, but when the larvre 
hatch aml begin eating t.hem the growth of the tree is arrested for that 
year. They will strip it of all its leaves and then travel on to the next 
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tree. In a few days a few lea,·es will cowe out at the top of tile tree 
and so it will remain for a mouth or wort•. 

When willows have been cut back and cume up rank and close to
gether the worms do not seem to like them for the firsL year. Tht•.r do 
not seem to like the creek willows out will try the pussy willow if hard 
up for food. 

In examining the imago I found that one mandible had two points 
and the other only one. Upou ~xamination I saw that, while working, 
they sink the two-pronged jaw into the wood as far as possible and 
work with the other on the outside."-[Berbert Osborn, .Ames, Iowa, 
August 2, 189u.] 

HONORS TO MR. WIGHT. 

Our valued correRpondent, Mr. R. Allan Wight, of Auckland, New 
Zealand, has recently been appointed Consulting Entomologist to the 
Bay of Islands Horticultural and Agricultural Society, and to the 
Papakura Fruit-growers Association in recognition of valuable infor
mation conveyed in his contributions to the New Zealand Farmer. :\lr. 
Wight, although past seventy years of age, is a most energetic and in
defatigable worker in the interests of New Zealand horticulture and 
agriculture. Moreover, his work is largely a labor of love. 

LEGISLATION AGAINRT THE GIPSY MOTH. 

Our readers may be aware that the State of Massachusetts has taken 
hold of the destruction of the imported Gipsy Moth with great energy. 
The matter was mentioned by the governor in his message to the leg· 
islature last winter and a bill was introduced and passed appropriating 
$25,000 for the work. 'l'he governor appointed three men to take entire 
charge of the work and we lear:1 from recent correspondence and from 
articles in the New England Farmer and Massachusetts Ploughman, 
Garden and Forest, and Scientific American that a large force of men 
was employed early in the spring to go over the infested districts mark· 
ing the trees upon which eggs had been laid. They were followed by 
other men furnished with torches who burned the eggs thus marked. 
One hundred men were employed in this labor,which lasted until nfayl. 
The young larvrn began to appear early in May and spraying with Paris 
green wasat once commenced. Some fifteen machines were purchased 
at a cost of about $75 each. These consisted of barrels mounted on carts 
with pump, spray-nozzle and other accessories and from 100 to 200 
feet of hose, besides ladders. The spraying was done with Paris green 
in the proportion of 1 pound to 150 gallons of water, and five men accom· 
panied each machine. · 

One hundred inspectors were appointed whose duty it was to prevent 
the moths from being carried beyond the limits of tb.e infested regions. 
They were divided in gangs of five each, and all teams leaving the in· 
fested locality were examined and all caterpillars found destroyed. 
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The territory occupied by the pest is much greater than was at first 
supposed, and extermination appears almost impossible. There has 
been no lack of energy in the prosecution of the work, but the whole 
matter needs scientific supervision in order that this energy shall not 
be wasted. 

HOT WATER FOR THE PEACH BORER. 

The Pra.irie Farmer for July 5, 1890, quotes a number of experiments 
in favor of this remedy. The balance of evidence seems to show that 
hot water will kill the borers around the crown and will not injure the 
trees; but this only corroborates a fact that has been the common pos
session of intelligent peach-growers for decades. 

PYRETHRUM IN AUST):{ALIA AND SOUTH AFRICA. 

We learn from the Agricultural Journal (Cape Colony) of June 5, 
1890, that a Mr. Kleesattel has 6 acres of Pyrethrum under culttvation 
in Victoria, which has begun to yield a return. The seed is . sown in 
beds in the month of August and the following winter the young plants 
are put out in rqws 2 feet ~ inches apart with 1 foot between the 
plants. The plants bloom from November to January, fifteen months 
after the sowing of the seed. The plant is perennial and the crops last 
for several years. 

In 1872 Mr. J. B. Hellier planted some seed at Graham's Town, South 
Africa, which grew well, and it is interesting to know th at without cul
tivation and in the same locality the plants are still to be found, so that 
it practically grows wild. He distributed also in 187~ small quantities 

<t>f the seeds to other localities, au(r in each place the experi ence has 
been the same. Mr. Perks, near King William's Town, ha~ grown it and 
bas manufactured his own insect-powder for the past six years. Under 
these favorable conditions Mr. Hellier urges that the plant be grown 
extensively, not only for home consumption, but also as a future a rticle 
of export. 

THE YELLOW HAMMER AND THE CODLIXG MOTH. 

l\Lr. A. P. Martin, of Petaluma, Ual., writing to the Pacijic Ruml Press 
of June 27, 1890, states that in looking over his orchard last spring and 
flxamining all crevice~ and bark of tile trees for Codlin g Moth larvrn he 
failerl to find any where there were thousands la:st fall. He discovered 
plenty of cocoons, ·but in every case the former occupant was absent. It 
was too early for transformation to have taken place and he found small 
boles in the bark-scales which bad been made by some bird. His belief 
is that the good work was done by a bird whose scientific name he does 
not know, but which is Yariously called tlle "Yellow Hammer ," 
"Flicker'' or '' Hirrb Hole" and which Dr. Merriam informs us is, in 

' I:> California, Colaptes cafer. Duriug th e early spring months Mr. l\Iartin 
states that they were to be ~t · en by hundreds in his orcilard, industri-
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ously examining the trunks and larger limbs of the fruit trees, and he 
also found great numbers of them around slteds where he stored his 
winter apples and pears. As the result of several hours search Mr. 
Martin found only one worm, and this one escaped only by au accident, 
for several had been taken within a quarter of an inch of it, but, as Mr. 
Martin writes, ''Luckily he only escaped 'Charybdis to fall into Scylla,' 
for I incontinently pulverized him.'' 

ADDITIONAL NOTE ON CERATITIS CAPITATA. 

In our brief review of the literature of this interesting insect in our 
article in the last number, entitled "A Peach Pest in Bermuda," we 
neglected to mention a most important article which is contained in 
Dr. 0 - Penzig's "Studi Botauici Sugli Agrumi e Sulle Phtnte Affiui," 
published in the" Ann ali di Agricoltura" for 1887. Dr. Pen.zig reviews 
the general subject of Dipterous insects on the Orange and gives au 
account of the literature of the three species of Ceratitis, viz, C. capi
tata, C. -catoi1·ei, and C. hispanica, all of which he treats under the 
generic name of Halterophora, propo::<ed by Rondani on account of the 
preoccupation of Ceratitis in Ammonites. 

C. catoirei comes from the island of Bourbon and from Mauritius; 
C. capitata from the East Indies and the Azores Islands, while 0. 
hispanica is found in the Mediterraneau region and differs from the 
other two, which Doctor Penzig thinks may be synonyms, by the posses
sion of two frontal tubercles. He gives a good account of the different 
stages of the latter species and also an account of its life history from 
which it appears that the perfect insect is possessed of extraordinary 
vivacity and lives by sucking the sweets of different fruits, oranges,• 
peaches and figs, which the fly is not able to pierce with its mouth 
parts, but only sucks when they are injured from other causes. 

The female penetrates the skin of a half-grown orange and lays her 
eggs at a depth of from one to three millimeters. In a few days the 
larvm batch aud burrow through the skin and into the pulp of the fruit, 
rendering injured fruit readily recoguizable by a brown or olive spot 
which soon exteuds to from three to five centimeters in diameter. The 
original puncture is always noticeable and the larva returns to it 
frequently for air, placing its anal spiracles against the opening. The 
o,.range soon falls to the ground and in the space of fifteen days, more 
or less, the larvm issue, either through the original opening, or through 
another one made for the purpose, and enter ihe ground, where they 
transform to pupm, remaining in this condition only a few days. There 
are presumably a number of annual generations. The orange is pre
ferred for food, but lemons and other cultivated citrus frnits are also 
attacked, as well as peaches, figs, azaroles, etc. The species seems to 
be limited to the countries around the Mediterranean. Found origi
nally in Spain, it was soon discovered to do great damage in Algeria. 
In Sicily it was first confined to oranges but later attacked peaches 
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and other fruits. In Liguria it was occasionally observed in 1882 dam
aging peac!Jes, but seemed to leave citrus fruits intact; at least the 
a.uthor was not able to verify its presence in oranges or lemons. 

As a remedy it is proposed to collect and destroy the infested fruit 
or to submerse it for a short space of time in water. 

As a means of destroying the infe.:;ted fruit he proposes to place it 
in a ditch, covering with a layer of caustic lime, thus after six months 
converting the entire mass into a valuable fertilizer. Concert of action 
and energetic measures on the part of the provincial authorities are 
urged. 

PROCEEDINGS OF THE ENTOMOLOGICAL CLUB OF THE AMERICAN ASSO
CIATION FOR THE ADVANCEMENT OF SCIENCE, INDIANAPOLIS, 1890. 

The club met in regular session on August 20, 9 a. m., in room 11, 
in the State House, President, Prof. A. J. Cook, in the chair. There 
were present, through the meeting, Messrs. Chas. Robertson, Clarence 
.M. Weed, E. W. Claypole, James Troop, F. S. Earle, L. H. Pammel, 
Herbert Osborn, John Marten, H. Garman, Geo. F . .Atkinson, Chas. 
W. Hargitt, Thos. Hunt, John W. Spencer, W. B. Alwood, J. Fletcher, 
F. M. Webster, W. W. Norman, S. G. Evans, W. S. Blachley, Truman 
P. Carter, Ralph St. F. Perry, Miss Mary E. Mnrtfeldt, Miss Augusta 
Murtfeldt, Mrs. K. B. Olaypole, :Mrs. 0. Hanney. 

The president proceeded to deliver a most interesting address upon 
Teaching of Entomology. 

Dr. C. M. Weed, speaking with reference to the president's address, 
urged the study of French and German, as a knowledge of those lan
guages was almost essential when making a thorough study of many 
species of insects. He also criticised Professor Cook's plan of labeling 
specimens, as requiring too much labor. 

Prof. Herbert Osborn highly commended the course of instruction 
laid down by the president in his address. 

Dr. U. M. Weed then read a paper upon the life history of the 
Evening Primrose Uurculio ( Tylodermafoveolatwn). He reported breed
ing a species of Bracon from the larvre of the Uurculio; and recorded 
observations upon the habits of both insects. All of Dr. Weed's papers 
will appear in a forthcoming Bulletin of the Ohio Exp~riment Station. 

Mr. F. l\I. Webster had beard Dr. Weed's paper with interest, and 
was pleased that IJe bad made further observations upon this interest~ 
iug insect. 

The meeting adjourned to meet again at 5 p. m. 
The cluh met at 5 p. m. pursuant to adjournment. At the request of 

the president, Mr. Fletcher presented some notes upon the injuries 
caused hy the Hessian Fly, the Wheat Stem-maggot, and au undeter
mined species of Osci-nis. He stated that he had been studying these 
insects at Ottawa, Uanada, during the last four years. 

The note was presented with tile object of t:>liciting furtller informa-



82 

tion. He had been trying to ascertain, for the Ottawa district, the .. 
number of broods of Hessian :Fly in a season. He had found that the 
Hessian F'ly, the Wheat Stem-maggot and an Oscinis, were-all found at 
the same time in thfl same plants, and further speaking, generally they 
paHsed through their stages contemporaneously. Of the three, the Os
cinis had proved much the most destructive during the past summer. 
He had found spring wheat sown in April, badly attacked at the root by 
all three. With regard to the Hessian Fly, this was a new attack in his 
experience. The perfect insects of the Hessian Fly and Oscinis had 
emerged at the end of June, and a month later Meromyza. He had 
taken the adult Hessian Flies at Ottawa during the present season, in 
the. beginning of May, at the end of June, and in August, and he sup
posed they would appear again in September. He had not been able to 
find the Hessian Fly breeding in any of the grasses, and would like to 
know if others had done so. Meromyza and the Oscinis were both most 
destructive pests in grass lands. Botll of these had been present in the 
perfect state during the past spring in enormous numbers, but notwith
standing this, the conspicuous summer attack ot Meromyza, causing 
"silver top" in wheat and barley, was less noticeable than usual. He 
could only account for thi·s by supposing that the eggs had been de
stroyed~ as the amount of injury to the root shoots was only about the 
same as usual. 

Tile Uscinis he had been unable to identify; but Mr. John Marten had 
told him during the presentmeeti·ng of a similar attack which had been 
studied by Professor Garman, in Kentucky, which appeared to be of the 
same species. This had been identified by Dr. Williston as probably 
being Oscinis variabilis. Professor Cook stated that at Lansing, Mich., 
Meromyza was one of the worst pests in oats. He had seen no no
tice of this attack in literature on the subject. They had looked 
carefully for Hessian Fly in grasses; but so far had not succeeded in 
finding it. 

Mr. Garman stated that he had studied what appeared to be the same 
species of Oscinis, in Kentucky, and had prepared there an article for 
publication. 

Professor Osborn stated that he had taken at Ames, Iowa, numerous 
specimens of Oscinis, one of which closely resembled that exhibited by 
Mr. Fletcher. Mr. W. B. Alwood mentioned having studied, in Ohio, 
a species of Oscinis infesting oats, and had published his results in Bul
letin 13: Division of Entomology. He had found that the eggs, two to 
eleven in number, were forced between the sheath slightly below the 
juncture of the leaf, and that, just prior to pupation, the larvre gnawed 
through the epidermis anu the pupre protruded so as to admit of the 
easy escape of the adult. 

Mr. Fletcher: referring again to the Meromyza, stated that in many 
instances he had found the egg deposited upon the upper surface of the 
leaf, some distance from the stem, and asked if others had observed 
this to be the case elsewhere. 
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Mr. Garman had found that tlle eggs were laid just above the sheath, 
or sometimes pushed beneath it. 

Mr. Webster stated that the eggs of Hessian Fly had, the past 
spring, throughout the southern and central parts of Indiana, been 
deposited ne~x the roots, the flaxseeds being found in that portion of 
the plant, while in the northern part of the State the case had e>i
dently been different, as the flaxseeds were there almost invariably 
located several inches up the stem, near the second joint. 

A paper on the subject of American silk spinners by Mr. Edward L. 
Graef was read by the Secretary, of which the following is an abstract. 

Refers to the periodical, phenomenal increase of some species of in
sects and their sudden disappearance. Speaks of the adaptability of 
the cocoons of L. cecropia Linn. for the manufacture of silk, and of the 
firm belief of the writer in the possibility of the creation of an American 
industry in the rearing of tht. ~· larvre for manufacturing purposes. So
licits plans for the profitable rearing of the larvre of this, or other 
American silk spinners, also for preparing their cocoons for this pur
pose. Offers a prize ($50.00) for this purpose. 

THURSDAY, .August 21. 
Club opened its morning session at 8.00 a. m. by an interesting 

paper by Dr. C. M. Weed, the subject of which was" The Food Plants 
of the clover Stem Borer" Languria mozardi. Fifteen species of the 
plants were reported on which the larva is known to feed. 

This paper was discussed by Professors Cook, Alwood, Osborn and 
others. 

Professor Alwood announced his intention of studying tobacco in 
sects, and mentioned having observed a 8tem borer. Dr. ·weed had 
beard of a tobacco root-louse in southern Ohio. 

Professor Osborn follow:ed with a paper on a peculiar coleopterous 
larva infesting the stems of plants.* 

Professor Garman spoke of the mouth parts of some of the Thysa
noptera, and stated that some recent studies of month parts, had fully 
coincided with previous studiest of his in the same direction. In all 
material examined he had found the mouth parts unsymmetrical. 

Dr. Weed presented a short paper upon the oviposition of Listronotus 
latiusculus. The eggs are laid in bunches of five to ten on the leaf 
stalks of Sagittaria variabilis, and are covered with bits of epidermis 
chewed up by the adult beetle. 

This was discussed by Messrs. Garman, Fletcher and Webster. 
Mr. Charles Robertson made some remarks upon the habits of Emphor 

bombil~formis, which be stated was apparently a special visitor of H ibis
cus. The nests were constructed by burrowing in the ground, anc.l, in 
order to facilitate the excavation, water was frequ ently carried to the 

~To be published in INSECT LIFE. 

I :\lout.h parts of the Thysa11opte:ra , b y H. Garman. Bull. Es~e x Institute, Yol. 
XXII, Nos. 1-3, l~~JO. 
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hole with which th~ bottom was moistened. Sometimes but one pellet of 
earth would be carried out after an application of water, w!Jile in somt~ 
cases be had observed as many as four of these pellets thrown out im
mediately following an application. l)iscussion followed which was 
participated in by Messrg, Fletcher, Osborn, Cook, Weed, and others. 

Miss Mary E. Murtfeldt read a charming paper entitled," Some Ex
periences in Rearing Insects." In this paper some valuable hints were 
given as to the best way to manage larvre so as to carry them to matu
rity, and the most frequent causes of failure were mentioned. The paper 
was listened to with great attention by all present. 

Mr. Fletcher spoke in terms of high approval of the paper, which be 
said bore upon its face the mark of being the production of a worker, 
one who had seen and knew the things she spoke of. He then gave a 
short account of some of his own failures and successes in breeding 
larvre from the egg. 

Mr. Webster also spoke in the same strain ; be had not previously 
bad the pleasure of meeting Miss Murtfeldt, but he hoped she would 
be a frequent attendant at future meetings of the club. Professor 
Osborn had listened with pleasure to Miss Murtfeldt's experience; he 
had always found that the simpler the apparatuR the better. For small 
larvre he used glass tubes having the ends closed with cotton wool. 

Club convened at f) p. m. and proeeeded to consider the following , 
resolution: 

Re8olved, That it is the sense of the> club that the meetings of the Association of 
Official Economic Entomologists and of the Entomological Club would both be bene
fited by holding such meetings, if possible, at. the same time and place as the meeting 
of the American Association for the Advancement of Science. 

After discussion by Professors Fletcher, Osborn, Cook, Alwood, 
Weed, and others, the resolution was unanimously adopted. 

The secretary proceeded to read the following paper upon "The 
Preparatory Stages of Eustrotia caduca," by D. S. Kellicott, of Colurp
bus, Ohio. 

This was discussed by Messrs. Weed, Webster and others. 
Professor Cook presented a note upon a new breeding habit iu 

Agrotis 0-nigrurn. He had found . the eggs on the foliage of currant 
bushes and had reared the larvre thereon. 

Professor Osborn read an inte_resting paper on the period of incuba
tion of Mallophaga.* 

Mr. F. S. Earle presented several interesting notes on some injurious 
insects of southern Mississippi. Diabrotica 12-punctata was a very 
abundant im:ect, and, in addition to its well-known foo(l plants it also 
fed to an injurif>US extent upon the foliage of peach and also cab
bage. Cut-worms were very injurious in gardens. A species of Aphis 
wm:ked serious injury to the cucumber and melon vines. Pier·is mpm 
is exceedingly destructive. Doryphora 10-lineata bad not yet reached 
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southern Mississippi. Sphinx larvm were very destructive to the foli
age of tomatoes and the Boll-worm to the fruit. 

(Jlub met at 8.30 a. m., 22d. 
Dr. Weed presented a short paper on the habits of IAxus concavus. 

Discussed by Cook, Fletcher, and Webster. 
Professor HaJgitt called attention to early observations on the Canker 

Worm.* · 
Professor Hargit.t also spoke of a Cecidomyia infesting the tops of 

Solidago, and also presented some notes upon Oermatia forceps. 
This myriopod has, within the past two or three years, become quite 

numerous in houses and college buildings at Oxford, Ohio. The difficul
ties mentioned by Dr. Lintner in the fourth New York report, and by 
others, of keeping the specimens in captivity, be found to be very gen
eral. He succeeded in keeping them for several days in captivity, and 
inducing them to take prey by keeping them in dark quarters during 
the day. It took and devoured various insects, such as the croton bug, 
mentioned by several observers, and the common house fly. 

Mr. Webster spoke of the predaceous habits of Cermatia and its 
preying upon the croton bug. Mr. Fletcher had observed the insect 
with Mr Howard, at Wasb.ington. Its mode of capturing the croton 
bug before devouring it was remarkable. It sprang over its prey 
which was thus encaged between many curved legs. He thought that 
Mr. Hargitt's success in keeping alive the specimens he had confined 
i u a tin canister was more due to the moisture thus secured than the 
darkness. He understood that this insect was a lover of damp places, 
like many other myriopods. 

The club then proceeded to the election of officers for the ensuing 
year, which resulted as follows: 

President, Prof. Herbert Osborn, Ames, Iowa. 
Vice-President, Miss Mary E. Murtfeldt, Kirkwood, Mo. 
Secretary, Clarence l\1. Weed, Columbus, Ohio. 
Professor Osborn presented a paper on "The Use of Contagious Dis

eases in ::Oestroying Injurious Insects."t 
Mr. Fletcher thought it difficult to keep diseases over winter and to 

have them in the right condition when wanted. 
Professor Hargitt reported disease in the Canker Worm. 
Professor Cook thought the greatest argument against tLe use of 

disease was the resistance against them. 
Professor Garman thought Empusa very difficult to introduce, m.uch 

more so than Bacteria. He doubted the practicability of infecting
the Boll-worm with the disease of the Cabbage Worm. This would 
probably be better accomplished on the Tent Caterpillar. 

Adjourned to meet at 12 m. 

"Published iu INSECT LIFE, Vol. III , p. R, l t:!90. 
t To be published in INSECT LIFE. 
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Club reassembled at 12m. 22d . . 
Professor Atkinson spoke of some insects of Alabama. The Bud 

worm, as it is called, though it is probably the larva of Diabrotica 12-
punctata, is very abundant, working in young corn. 

Plusia brassiere is very abundant. In the southern part of the State 
it has done more injury to cabbage than Pieris. Also attacks the potato. 
Pieris protodice does not occur in any great abundance in the southern 
part of the State. The melon worm destroys 50 per cerrt. of the melons 
in some sections. These may be destroyed by Paris green, and later 
by kerosene emulsion. Scolytus rugulosus occurred in the Station or
chard. Thrips are very injurious to grain, and also infest the cotton 
~~ I . 

Professor Cook said that Thrips were very abundant on grain in 
Michigan. Mr. Webster said that Scolytus rugulosus had occurred this 
season in Indiana but he had not found them capable of injuring a 
healthy tree, only such as had suffered. from diseased roots or a girdled 
trunk were seriously attacked. Mr. Fletcher stated that Canadian 
lumbermen told him that borers only attacked trees with "sour sap." 
Mr. Webster said that while he believed this to be true of S. rugulosus, 
Xyleborus juscatus, in J uue, attacked logs of both cypress and cotton
wood, while iu the rafts in the St. Francis River, Arkansas, and did 
serious injury by boring into the S(llid wood. Professor Atkinson stated 
that a lepidopterous larva attacked the living oaks in Alabama. Miss 
Murtfeldt thought that this season the early brood of Pier·is rapre bad 
been destroyed by the winter. 

Dr. Weed read a short paper on the oviposition of Dectes spinosus in 
Ambrosia tri.fida. 

Mr. Webster stated that he bad usually found the species on or about 
A. artemisirefolia. 

Professor Cook presented some notes on ·the insects of the year. He 
said that Out-worms aud Saw-flies had been very injurious. The larvre 
.of LEgeria tipuliformis was attacked by a fungous growth like that at
tacking the White Grub. The foliage of the quince and cherry were 
injured by the :first brood of larvre of Cherry Slug. Road dust was 
applied with excellent results. 

Dr. Weed presented a short paper on Psephenus lecontei, which, he 
stated, he had found on the shores of Lake Erie. 

Mr. Webster stated that he bad taken what, without critical study 
he supposed to be this species, on the shores of Ohautauqua Lake, New 
York. 

Club adjourned to meet in connection with the A. A. A. S. next year. 
F. M. WEBSTER, 

'Secretary. 
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NOTICE OF MEETING OF THE ASSOCIATIOX OF OFFICIAL ECONmiiC 
ENTOMOLOGISTS. 

Tile St!cond annual meeting of the Association of Official Economic Entornoloo-ists 
will be held at the University builuings, Champaign, Ill., Xovember 11 to 15 proximo, 
at the same time as the meeting of the Association of Agricultural Colleg~::s and Ex
periment Stations. The Committee on Entomology of the latter Association will 
meet at the same time 

Members expecting to attend will confer a favor upon the officers if they will an
nounce the fact, and will send titles of papers to be read or topics they desire dis
cussed, to the secretary. 

All are earnestly urged to b~ present, if possible. 
JOHN B. ti~!ITH, 

Secretary, New Brunswick, N. J. 

THE ENTOMOLOGICAL SOCIETY OF WASHINGTON. 

September 4, 1890.-Under the head "~:~hort communications and exhibition of 
specimens," Mr. Heidemann spoke of the occurrence of Cylapus tenuicorni8 (Capsidw) 
near Washington, D. C., and Mr. Schwarz exhibited speciruenH of Choragus nitens 
(Anthribidrn) lately found in the District, also a branch of Ca1-pinus infested in a 
peculiar way by the larva~ of Acoptus sutumlis (Curculionid <e), and a specimen of 
Hyrnenarcys nerrosa with deformed antennre, and. be also called attention to the 
reported discovery of the stylopizerl Gryllotalpas in eastern Africa. Dr. Marx 
reported having found specimens of Latrodectus under a board, devouring carabids
the webs of the spider being garnished with fragments of the beetles. As possibly 
throwing light on the fmbject, Professor Riley mentioned h aving been greatly sur
prised this summer at the large number of insects, Lach nosterna, Xyloropa. Bon; bus, etc., 
that be found about his grounds at Sunbury, with large perforations and apparently 
killed by birds, and prouably the house wren. Mr. Fox thought that spiders were 
largely responsible for this work. Professor Riley described his recent inve~:~tigations 
into the life-history and habits of Sphecius sp eciosus, exhibiting tlpecimens of the egg 
in situ on Cicadas, and of the young and full-grown larvre and cocoons. Careful 
drawings were shown illustrating the different stages and haui ts of Spheciu8. 

Mr. Schwarz queried, in view of the earlier appear<tnce of tlle C. septendecint, 
whether Sphecius ever preyed on that species. Professor Riley showed that the 
period of septendecim and Sphecius overlapped, and that the generall.Jeliefthat Sphecius 
attacked the seventeen-year locust, while not based, so far as be recalled, on obser
vation, waR probably "'ell founded. 

1\lr. Howard exhibited specimens of sand cricket, Stenopelmat1~8 jas<Jiatus, wllich 
bad been recently sent to Professor Riley by one of his correspondents. Mr. Howard 
stated that they occurred abundantly in the Southwest, and are reported errone
ously to be extremely poisonous. As stated by Professor Riley in the Standard 
Natural History, they are carnivorous in habit. 

Mr . .Mann described some observations and experiments relating to the longevity 
of decapitated specimens of Caloptenus and the vigorous resistance of such speci
mens to the attacks of ants. 

Mr. Schwarz, "On Black Locust Insects," presented a list of twenty-four species 
of Coleoptera bred by him in May from dying trunks of Black Locust, and spoke of 
the principal insect enemies of this tree in the District. Discussed by Messrs. 
Riley and Howard. 

Mr. Schwarz also read a paper on the food habits of some Scolytidrn observed by 
him during the summer. Galleries of the following species were exhibited and ex
plained: Xyloterus politus in .deer dasycarpnnt; Xyleborus furcatus and pubercu.s in 
Walnut.; Cnesinus strigicollis in Li1J11idamba1· styt·acij!ua. 

C. L. MARLATT, 

Recording Secretary. 

7940-No. 2--4 
0 





~RSONNEL OF THOSE ENGAGED IN GOVERNMENT ENTOMOLOGICAL 
WORK. 

rhe follow i ug list embraces those now engaged in Government entomological work, 
1 who will assi~;t in the management of the periodical; those at Washington edito
lly, and the others as contributors. The force of the Division of Entomology is 
,re or less inconstant, as it consists of both permanent and temporary employes: 

IJI\' Is!OX OF ENTOMOLOGY, U. 8. DEPARTMENT OF AGRICULTURE. 

tomologist: C. V. Riley. 
:.ce tita,(f: L. 0. Howard, First Assistant; E. A. Schwarz, Th. Pergande, C. H. Tyler 
rownsell(l, C. L. Marlatt , F. W. Mally, Nathan Banks, Assistants. 
ld Agents: Samnel Henshaw, Boston, Mass. ; F. M. Webster, La Fayette, Ind.; Her
•ert, Osborn, Ames, Iowa; Mary E. Mnrtfeldt, Kirkwood, Mo. ; Lawrence Bruner, 
,incoln, Nebr.; D. W. Coquillett, Los Angeles, Cal. ; Albert Koebele, Alameda, Cal. 

DEPARnfENT OF INSECTS, U. S. NATIONAL Mt:SEUM. 

nol'al'.tf ('nrato1·: C. V. Riley. 
l: Martin L. Line!!. 

:i"'For bibliographical purposes it may be necessary to Fltate that, where expe
nt, the names or initial:; of members of the force will be attached to their commu
ations. Where initials alone are appended, the full name can be ascertained b~ 
erring to the list above given. 





l;. S. DEPARTl\IENT OF AGRICULTURE. 
BIVISIO~ OF ENTO:\IOLOGY. 

PERIODICAL BULLETIN. Issued November, 1890. 

Vol. III. No. 3. 

INSECT LIFE. 

)EVOTED TO THE ECONO~IY AND LIFE-HABITS OF INSECTS, 
ESPECIALLY IN THEIR RELATIO~S TO AGRICULTURE. 

A.:-; I> 

L. 0. HOWARD, First Assistant, 

WITH TilE ASSISTANC~; OF OTHEI{ ME~IBI':RS OF Tlllf. DIVISIONAL FORCE • 

.;,. J, t .~ I .. 
~ .. 

[PUBLISHED BY AUTHORITY OF THE SECRETARY OF AGRICl'LHRE.l 

"\Y A 8 H IN G T 0 .!\: 
G 0 Y E R N :II EN T P R IN TIN G 0 F F ICE. 

1890. 

-- -·-----==================:::::::..' 





U.S. DEPARTMENT OF AGRICULTURE. 
DIVISION OF ENTOMOLOGY. 

PERIODICAL BULLETIN. Issued November, 1890. 

Vol. III. No. 3. 

INSECT LIFE. 

DEVOTED TO THE ECONOMY AND LIFE-HABITS OF INSECTS, 
ESPECIALLY IN THEIR RELATIONS TO AGRICULTURE. 

EDITED BY 

C. V. RILEY, Entomologist, 

AND 

L. 0. HOWARD, First Assistant, 

WITH TilE ASSISTANCjj; OF OTHER MEMBERS OF TH~: DIVISIONAL FORCE. 

IPUHLISHED BY AUTHORITY OF THE SECRETARY OF AGRICULTURE.} 

WASHINGTON: 
GOVERNMENT PRINTING OFFICE. 

1890. 



CONTENTS. 

Page. 

SPECIAL NOTES - 0 - - - - - - • - •• - - - - - - ••••• -- - • - - - - - - - - - • - - 0 - - - - - - - . .. - - - - - - - • - -- 89 
SoME NEW !CERYAS (illustrated) . • . . . . .. • . •• . . . . . . .. • • . . .. . . . . . . . . . . . . . . . . . 92 
TEACHING ENTOMOLOGY .................... ............ . ........ ..4.. J. Cook.. 107 
ARMY WORM NoTES ............. ........ .............. ...... F. M. Webstel·.. 112 
AN EXPERmNCE WITH RosE BuGs ............................ J. B. Srnith.. 113 
NOTES ON THE PERIOD OF DEVELOPMENT IN MALLOPHAGA ... Herbert Osborn.. 115 
THE CYPRESS TWIG-BORER .......................... ...... D. W. Coquillett.. 116 
NOTES ON THE GENUS A.RGYRESTIDA HB. WITH DESCRIPTIONS OF NEW SPE· 

CII!:S .................. -- --·- .............. .............. Lord Walsingham.. 117 
EXTRACTS FROM CORRESPONDENCE................................. ........ 120 

The Bermuda Peach Maggot and Orange Rust-The New Mexican Bean 
Epilachna-Adulterat1vn of Paris Green-Two Grape Enemies in Ala
bama-London Purple and Paris Green for the Boll Worm-The Tent 
Caterpillar-An Orthesia on Coleus-The Cottony Maple-scale in 
Oregon-The Wheat Straw Isosoma in the Stat·~ of Washington-Sup
posed Enemy under Pear Bark. 

GENERAL NOTES ...... ---- .................... -------------·---- ...... ------ 126 
Damage by Toxoptera grarninurn-An Experi!'nce with the Gipsy Moth

Another Newspaper Spider-bite Scare-;-Remedies for the Harlequin 
Cabbage Bog-The Spiracles of Hymenoptera-Month-parts of Thysan
optera-Entomological Society of Washington. 

n 



Vol. III, No. 3. INSECT LIFE. Issued NoveDlber, IS90. 

SPECIAL NOTES. 

Name of the Oyster-shell Bark-louse of the Apple.-Mr. Albert C. F. 
Morgan has been bringing together some very interesting bibliographic 
notes concerning scale-insects and has been publishing from tiLpe to 
time in the Entomologists' Monthly Maga.zine for the past year or two. 
His comments upon the insect which we have learned to know as Myti
laspis pomorum ~ouche, are given in the August, 1890, number of this 
journal and are worthy of comment. Mr. Morgan, from a comparison 
of descriptions, has lumped many names as synonyms of Modeer's 
Coccus linearis. Among them is our common apple species. He brings 
forth many facts in support of his views, but we wouhl protest against 
the adoption of the name Mytilaspis linearis for this species. Jn the 
first place, as Mr. Morgan himself must be aware, all arguing from the 
mere descriptions of Diaspinre, particnlarly those of the genus Mytilas
pis, which were drawn up without' reference to characters of the anal 
plate, must be based upon extremely problematical and uncertain 
grounds. There is absolutely no way in which we can be certain that Cur
tis'sAspidiotu.~ conchiformis, Fitch's Aspidiotus juglandis, and Schrank's 
Coccus pincti, for example, are one and the same species, without secur
ing the actual specimens which these authors had before them at the 
time when their descriptions were drawn up, mounting them carefully 
and making careful studies of the anal plate, and, if possible, of the 
males. We were perfectly willing to adopt Professor Comstock's care
fully worked out dictum to the effect that Mytilaspis pomicorticis Riley 
is a synonym of Bouche's pomorum in spite of the not thoroughly well 
explained differences in the color of the eggs and the other reasons 
given in the fifth report on the insects of Missouri; but now that for 
ten years entomologists have generally treated of this Apple scale as M. 
pomorum, it is too much to expect that, simply from Mr. Morgan's com
parisons of the descriptions, this name should be dropped in favor of 
[inearis. The uncertainty and insufficiency of the proof renders the 
change n~r.r uudesirable. 

89 
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The second Edition of Miss Ormerod's Manual of injurious Insects.~-This 
greatly enlarged and revised edition of Miss Ormerod's valuable band
book has just reached us, and, on account of its convenient size, ad
mirable arrangement, plain language, and abundant illustrations, it 
is almost a model of what such a work should be. It does not contain 
much m<~tter which is new, but since Miss Ormerod bas drawn very largely 
from her own well-known reports her name should certainly appear on 
the title-page as author, and not under the modest title of compiler. Our 
space prevents an extended review of this admirahle volume, although 
we find much in it of interest to the American entomologist and agri
culturist, since so many of the insects treated are common to both Eng
land and America, while there is bardly a species mentioned which is 
not liable at almost any time to make its appearance in America, judg
ing from the frequent accidental importations of late years. The work 
comprises, Part I, Food Crops and the Insects Injurious to Them; 
Part II, Forest Trees and Insects that Injure Them ; Part III, Fruit 
Crops and Insects that Injure Them; an alphabetical list of insects 
treated; an introduction to entomology, couched in very popular lan
guage and giving an idea of the classification; and a glossary of ento
mological terms followed by a full index. The work covers 410 pages 
and has an illustration for almost every second page. Miss Ormerod's 
work can not be too highly commended. 

The cheapest Form of Light.t-Under this taking title Professor Lang· 
ley and his assist ant, Mr. Very, have published the results of their recent 
researches upon the so-called phosphorescent light of certain insects, 
in the same form in which they were presented at the last meeting of 
the National Academy of Sciences. The insect principally used in the 
experiments was the large Cuban Fire-fly (Pyrophorus noctilucus). We 
assisted Professor Langley in the spring and summer of 1889 in import
ing a number of these insects from Cuba with the help of Professor 
Poey of Havana, and Senor Bonzon of Santiago de Cuba, and, after 
many failures, succeeded in getting a large number of healthy living 
specimens, upon which pbotomP,tric and thermal observations were 
made at the Allegheny Observatory. The total radiant heat from the 
light of one of these insects (heat representing waste) was compared 
with that trans~itted by glass from the nearly non-luminous Bunsen 
flame, the luminosity from which was ver.v much fainter tban that from 
the insect. The most accurate observations prove that the insect light 

• A Manual oflnjurious Insects with Methods of Prevention and Remedy for their 
attacks to Food Crops, Forest Trees, and Fruit. To which is appended a short In
troduction to Entomology. Compiled by Eleanor A. Ormerod, F. R. Met. Soc., etc., 
L ondon: Simpkin, Marshall, Ha milton , Kent & Co., 1890. 

t On the Cheapest Form of Light, from studies at the Allegheny Observatory by S. 
P . L angley and F. W . Very. Authors' extras from the American Journal of Science, 
Vol. XL, August , 1890. 
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is accompanied by approximately one four-hundredth part of the heat 
which is ordinarily associated with the radiation of flames of the luminous 
quality of those experimented with. Thus Nature produces this cheap
est light at about one four-hundredth part of the cost of the energy 
which is expended in the candle-flame, and at but an insignificant 
fraction of the cost of the electric light which is the most economic light 
which has yet been devised. "Finally/' the author concludes, " there 
seems to be no reason why we are forbidden to ho1le that we may yet 
discover a method (since such a one certainly exists and is in use on a 
small scale) of obtaining an enormously greater result than we now do 
from our present ordinary means for producing light." 

Dr. Curtice on the Animal Parasites of Sheep.-This Department has re
cently issued a valuable Treatise on the Animal Parasites of Sheep by 
Dr. Cooper Curtice, of the Bureau of Animal Industry. The work is 
interesting from an entomological stand-point from the careful studies 
which it contains of the following insects, of which the first-named is 
perhaps the most important of all the ovine parasites: The Sheep Gad
fly (<Estrus ovis Linn.); the Sheep Tick or Louse-fly (Melophagus ovinus 
Linn.); the Sheep Louse (Trichodectes sphrerocephalus Nitzsch.); Goat-lice 
(Trichodectes limbatus Gervais and T. climax Nitzsch.). Though not trne 
insects, the Acari or Itch or Scab Insects or Mites, of which three spe
cies are treated, may also be considered as belonging to the domain of 
the entomologist. The species parasitic on sheep are 8arcoptes scabiei 
DeG. var. ovis, which causes the scab of the bead; Psoroptes communis 
Furst. var. ovis, which causes the common scab; and Chorioptes com
munis V erh. var. ovis, which causes the foot-scab. 

Some forty-four pages and eight plates are devoted to the parasites 
named. The illustrations are excellent and very accurate, and repre
sent, as far as possible, the life-history of the species. The three plates 
devoted to CE. bovis are especially interesting and particularly Plates 
II and III which represent sections of the bead of a sheep with the Gad
fly larvro in situ in the sinuses and cavities. Through the courtesy of 
Dr. Curtice we had the opportunity of examining the specimens from 
which these latter plates were drawn and can vouch for their accuracy. 
Plate I, however, is more or less inaccurate in its delineation of the 
adult of <Estrus ovis. 

The work deals at length, also, with the various intestinal and lung 
parasites of the sheep and wi,ll be of great practical >alue both to the 
sheep raisers and to veterinarians. 

Notes on Plant-Lice.-Bulletin, Technical Series, Vol. I, No.2, Article 
V, of the Ohio Agricultural Experiment Station contains the fomth 
of Dr. Clarence M. Weed's papers entitled 11 Contrilmtions to a Kno\\"1-
edge of the Life-history of certain Little-known Plant-lice (Aphididre)." 
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T'be paper comprises more or less complete notes on the habits and 
careful descriptions of various stages of the Uherry Plant-louse (1llyzus 
cerasi L.), Willow Grove Plant-louse (Melanoxanthus salicti Barr.), 
Spotted Willow Plant-louse (Melanoxanthus salicis L.), White Pine 
Plant-louse (Lachnus strobus Fitch), Toothed Willow Plant louse (Lach
nns dentatus Le B.), and the Scotch Pine Plant-louse (Lachnus pini L.). 

Four plates of drawings by Miss Freda Detmers, 1\fr. Weed's assist
ant, accompany the article and illustrate several of the stages of the 
plant-lice discussed. All publication on Aphidids that does not em
brace the full annual life-cycle must needs be preliminary; but such 
studies as the above are most useful as helping to fnal results. 

The Boll Worm Investigation.-By resolution of Congress the Division 
has been instructed to conduct an investigation upon the Cotton Boll
worm (Beliothis armigera) supplementary to that which was summar
ized in the Fourth Report of the U. S. Entomological Commission. 
Active measures have been taken to make a success of the investiga
tion and trained agents have been stationed at Holly Springs, 1\fiss., 
College Station, Tex., Pine Bluff, Ark., and Shreveport, La., and are 
carrying on a course of observations and experiments. 

Diseases of Crops and their Remedies."-Dr. 0. B. Griffiths has. recently 
favored us with a copy of his little book with the foregoing title, which 
forms one of the Bell's (Loudon) Agricultural Series, and is designed, 
as stated on the title page, as a hand-book of economic biology for 
farmers and students. It gives briefly the life-histories of the principal 
insect a·nd vegetable foes of the farm together with means to prevent 
or reduce the losses arising therefrom, and will doubtless be of service to 
the English farmer~. The subject matter of the book has been compiled 
from various sources including, on insects, the publications of the U. 
S. Entomologist. The illustrations are copious and apparently new, but 
of very inferior character. 

SOME NEW ICERYAS. 

It is a peculiar and interesting fact that while, since 1R78, the genus 
Icerya has been known only by its two species I. seychellarum (Westw.) 
( =sacchari Sign.) and I. purchasi Mask., the present season should 
have brought to light no less than four additional species. The enor
mous damage done by I. purchasi in South Africa, New Zealand, and 
particularly in California, bids fair to be duplicated by that which 
has been and may be done by the new I. cegyptiacum (Doug.) in Egypt, 
while the probabilities are that much damage may be expected from 

• London : George Bell & Sons, 1890, 2s. Gd. 
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the three new species which we shall here characterize. The impor
tance of tl1e matter therefore demands that the species shall be imme
diately described, albeit from rather insufficient material, and all known 
facts at once placed on record. · 

THE ROSE ICF.RY .A.. 

(lcerya rosre Riley and Howard.) 

On page 333 of Vol. II of IN
SECT LIFE (No. 10, April, 1890) 
we published a short note on. this 
insect, describing briefly the 
stages which we possessed and 
giving it the MS. name of Icerya 
rosre, deferring detailed descrip
tion on account of insufficient 
material. All the specimens 
which we have received have 
been sent to the Department by 
Passed Assistant Paymaster H. 
R. SmitL, U. S. Navy, from Key 
West, Fla. 

The original specimens were 
sent March 24, 1890, on a limb of 
rose, with the information that 
the rose propagators on the Key 
were greatly troubled by the 
pest, W bicb CaUSeS the Jim bS tO FIG. 6.-Rose twig infested by l ceryarosce, natural 

dry and the leaves to fall. The size (original). 

second sending was received in April, and Mr. Smith stated in his 
accompanying letter that, while the rose-bushes iu the yard from 
which be took the specimens sent bad been infested only four or five 
months, he was told that other plants, including the Sugar-apple, Lime, 
and Lemon, bad been visited by it for years. The weather had been 
unusually dry for four or five months and the owner of the bushes was 
<?f the opinion that the insect did not appear until the drought set in. 

An examitlation of the specimens received shows that they prefer
ably infest the stems at and near the forks, and the leaves along the 
midrib on the under side (Fig. 6). • 

We have called this insect the Rose Icerya, for the reasons that it was 
sent to us as a Rose pest, that we have seen it on no other plant, an1l 
that Mr. Smith's informants were possibly in error in their statements 
as to its infesting other plants, as several other scale insects, not read
ily distinguishable from this to the untrained. eye, are commonly found 
in Florida on the plants mentioned. In other words, the only plant 
which we know it to infest is the Rose. 
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The following full descriptions of the stages at band include and are 
.supplementary to the fi3W diagnostic characters given in connection 

with our first announce. 
ment. They should lle 
compared with the full 
descriptions of I. pur
chasiin the reportofthe 
Entomologist, Annual 
Report U. S. Depart
ment of Agriculture for 
1886, pp. 475-481. 

Icerya rosee Riley and 
Howard. 

THE EGG (Fig. 7, b).-The 
egg is ovoid, smooth, yel
lowish-red in color, and 
u.8mm in length. 

NEWLY-HATCHED LARVA 

(Fig. 7, a).-General color, 
dull red; eyes, antennre, 
legs, and hairs dark brown, 
n e a r l y black, becoming 
gradually much lighter after 
prolongedimn,ersion in bal· 
sam; apex or cornea of the 
eyes, dark red. Eyes large, 
projecting, conical. A.nten
nre, six-jointed ;joint 1 very 
stou't, narrowest at. tip, in
ner side very convex; joints 
2, 3, and 4 subequal in 
length; joint 5 shorter, all 
subcylindrical ;joint 6 club
shaped, a little longer than 

FIG. 7 .-Icerya rosre : a , newl.v hatched lal'va ; b, egg-greatly en- 3 and 4 together; joints 1 
larged (original) . to 5 each bear a pair of 

long, fine hairs, becoming successively longer and stouter; joint 6 bears six very long, 
stout hairs, each longer than the entire antenna, and each arising from a distinct 
tubercle, and about six shorter hairs, one cr two of which are sometimes quite long. 
Body oval, broadest across the mesothorax; sparsely covered with short black hairs, 
more numerous and longer on the three last joints. The whole lateral margin is 
fringed with very long hairs, each arising from a tubercle, those at margins of abdo
men differentiated from the others by superior size and length and greater size of 
tubercle. There are nine on each side of abdomen, the three anal ones precisely re
sembling those found in the corresponding stage of I. purchasi. The six anterior ones 
have a characteristic forward arch, and their tubercles are abruptly bent forward. 
The three anal bristles are longer than the others, but all nine seem to increase 
slightly in length toward the end of the body, the anal ones exceeding the body in 
length. The legs, tarsal digitules, secretory pores, and mouth parts are as in I. pur
chasi. 
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FEMALE LARVA-Second Stage (Fig. 8).--Stouter, more rounded and more convex than 
first stage. Color red, brownish in cen
ter, legs, antennre and hairs dark brown, 
nearly black. Antennre almost pre
cisely like those of second stage of I. 
purchasi; they are relati>ely much 
shorter than in the newly-hatched 
larva; joint 1 short and stout, as broad 
as long; joint 2 as long as 1 but not 
quite so wide; 3 as wide as 2 and twice 
as long; 1, 2, and ~ subcylindrical; 4 
and 5 short, rounded, each shorter than 
2; joint 6 large, as long as 2 and 3 to
gether, irregularly ovate in shape with 
a slight concavity on the outside; 
hairs much shorter than in first stage. 
The long bristles around the margin of 
tho body are proportionately shorter, 
those of the thorax quite as long and 
stout as those of the abdomen, the ab
dominal ones having also lost some
thing of the pronounced upward arch. 
The ones toward the anal end, instead 
of being longer than the entire body, as 
in the first stage, are about one-third 
the length of the body. The hairs on 
the back are still sparse, but the secre
tory pores are scattered. The legs are 
proportionately shortAr. 

FEMALE LARVA-Third Stage (Figs. 9 
and 10 g and h).-In thisstagetbe insect 
closely resembles I. pm·chasi. It is red

FIG. 8.-lcerya rosce: c, larva, second stage-greatly 
enlarged; d, antenna of same-still more enlarjred 
(original). 

der in color and not so hairy, but the antennre are identical, and it possesses the other 

e 

characters, except that the secretory pores are 
sparser and it does not bear the cylindrical lipped 
pores from which extrude the glassy filaments 
which become so prominent in this stage of /. 
purohaai. The shape is broadly elliptical, moder
ately convex. Antennm nine-jointed; joints -t to 
tl suboqual in length and nearly as broad as long; 
2 and 3 broader ami. considerably longer; 9 as long 

I as 7 and 8, together but not broader. The lateral 
hairs are as in the previous stage, but relatively 
shorter, and many other lateral hairs have grown 
out to an equal length. The white, waxy secre
tion is dense and completely covers the body, the 
black hairs projecting through it and forming a 
fringe around the body. The secretion first makes 
its appearance in tufts, as with the larvre of Cero
plaatea, and at a certain stage of growth after the 
second molt will be noticed a. median row of five 
or six tufts, a subdorsal row of four, and a lateral 

FIG. 9.-I"erya rosce: ,., lan-a, thin! 
atage-~reatly enlarged ; j , antenna 
of same-still more enlarged (original). 

row of one to eaeh lateral segment of abdomen. 
In molting thP skin splits down the back of the 
head and thorax and the adult slowly crawls 
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through this orifice. A very great number ot the wax-covered skins of this stage 
occur on the rose twigs and leaves sent us. 

I 

i 

FIG. 10.-Ice1·ya roare: g, larva, third stage, witb waxy covering; h, same, cast skin ; i, adult, immedi. 
ately after molt-greatly enlarged (original). 

ADULT FEMALE-Fourth Stage (Figs.lOi, and 11).-Similar in size to adults of I. pur
chaBi, broadly oval in shape and densely covered with a short powdery secretion 

which formJ a series of short 

FIG. 11.-Icerya rosre : j, pregnant~ , side view; k, same, ventral 
view -enlarged ; l, tarsus of same; m, antenna of same-still 
more enlarged (original). 

close plait~:> <>round the mar
gin. The waxy secretion has 
often a yellowish tinge. No 
distinctive egg-sac was to be 
found with any of the speci
mens received, and it is prob-

• able that such is not formed. 
Removing the secretion, the 
head aud thorax are black, 
margined with red, while 
the dorsum of the abdomen 
and entire under side of the 
body are bright red ; anten
nre, legs, and eyes black. 
Surface of the body covered 
with short hairs, lateral mar
gin with longer hairs, still 
longer near anal end. Di
visions of segments plainly 
marked, esp"cially of abdo
men, which has a broad 
rounded subdorsal ridge. On 
first issuing from the third 
stage the adult is only 
moilerately convex, but ad
vanced specimens are much 
swollen and appear more 
naked. The antennre are 
like those of I. purchasi. 
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MALE LARVA-Third Stage (Fig. 12, n andp).-The male larva has been recognized 
only in this stage. It corresponds almost exactly with that of I. purchasi, having an 
elongate form, no month parts, sparse pubescence and secretion and nine-jointed 
antenna:. 

Fig. 12.-Ieerya roBIZ : n , male larva, third stage ; o, male pupa-enlarged ; p , antenna of n-atill more 
enlarged (orij!inal ). 

MALE PUPA. (Fig. 12,o.)-.A. single male pupa was found. It agrees closely with 
that of I. pu1·ckasi except that· the coxre are elongate-ovoid instead of rotund and 
the anal segment shows a terminal cleft rather than a crescent cut. 

THE EGYPTIAN ICERY.A.. 

(lctry4 regyptiacum , Douglas) 

Crossotosoma regyptiacUin Douglas, Entomolog·ist'g .lfo11th ly Magazine, second series, Vol. 
I, 1890, pp. 79-81. 

It will be remembered that in the double number of INSECT LIFE for 
January and February, 1890, p. 256 (Vol. II, Nos. 7 and 8), we mentioned 
under the beading "An Egyptian Mealy Bug" tile receipt from Mr. D. 
Morris, of tile Royal Kew Gardens, of a copy of a letter from Mr. R. W. 
Blunfi.eld, of Alexandria, Egypt, giving an account of a scale insect 
which during the past four years has infested the gardens of Alexandria, 
killing all the trees and causing the greatest alarm. It was said to have 
first appeared upon the Banyan tree, soon spreading with marvelous 
rapidity to many other plants. The statement was made that" a breeze 
sends the cottony pests down in showers in all directions." 

Specimens were referred by Mr. Morris to Mr. J. W. Douglas, who 
in the Entomologist's Monthly Magazine, second series, Vol. I, pp. 79-81 
(March, 1890), described it as Orossotosoma n. g. regypti acum n. sp. 

A careful study of Mr. Douglas's fnl~ description and comparisons with 
1. purchasi and particularly with specimens of the new and still more 
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closely related species on Chrysophyllum from Montserrat, West Indies, 
which we treat next, have convinced us that this Egyptian species 
is in reality an lcerya and that therefore the uew genus Orossotosoma 
is a synonym. Mr. Douglas bas seen only the adult female and the 
newly hatched larvoo and gives as his generic diagnosis the following: 
"Antennoo of eleven joints. Eyes not facetted, oval, produced in the 
form of a subconical truncate tube. Rostrum present.. Body sur
rounded with a marginal fringe of long opaque processes. Anal ring 
not present. Legs simple." Later in his paper he says: "In the larva 

c 

a b 
Fig. 13.-Icerya a;gyptiacum: a, newly hatched larva ; b, adult female form below; c, same form 

above-enlarged; d, antenna of same-still more enlarged. (After Douglas.) 

with its six caudal setoo, and in the adult ~ with eleven joints in 
the antennoo there are suggestions of the genus Icerya, but the form 
of the joints is different and most of the characters, notably the unique 
structure of the eye, are divergent, as also they are variously from the 
other genera of Monophlrebidre of which Guerinia alone has similar sub· 
pyriform joints in the antennoo." 

All of the points of di:fl'erence which Mr. Douglas has i~dicated be· 
tween his new genus and Icerya we are able with one exception to 
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readily reconcile with the aid of our very abundant material in the latter 
genns. The eye structure to which he gives such particular weight as 
a distinguishing character, is common to I. purchasi, I. sacchari, and I. 
rosre. The proportions of the antenna! joints are identical with those of 
Icerya, and the" subpyriform "appearance of joints 4 to 10 is one which 
is often perceptible in 1. purchasi, and, in fact, is much as we have 
shown it at Fig. 3a of Plate II of our Annual L<eport for 18R6. The 
single exception to the similarity of characters is the disposition of the 
waxy secretion, and this as it seems to us is a matter wholly of specific 
and not at all of generic importance. In l\11'. Douglas's species the ovisac 
is of about the same relative size as that of 1. purchasi, and of about 
the same shape. "It curve~:; under the abdomen and completely covers 
the underside of it, closely attached thereto at the edges, forming a 
capacious receptacle, quite smooth externally, but with the faintest in
dication of longitudinal strire." The most characteristic features of the 
secretion are described by Mr. Douglas as follows: 

In the first stage of adultness the whole smooth surface has a pellicle of white, 
waxen matter closely adherent, but easily detached, and often more or less easily 
rubbed o:lf; eventually, as the ovisac is developed, exudation of waxen and cottony 
matter obscures the segmentation. .At first there is a narro'\V, w~ll-defined marginal 
rim all round the body, afterwards there is a flattened area exterior to this; from 
just below it, on each side of the abdomen, is a projecting fringe of seven to eight dis
tinct, contiguous, stout, sinuate, tapering, waxen, snow-white, opaque, fragile pro
cesses, 3 to 5mm long, much curved round at the pointed ends, all as a rule tending 
downwards. In one specimen sheltered within a curved leaf, a similar but thicker, 
straighter, obtuse, upturned, or horizontal appendage also proceeds from the side8 of 
each of the t.horacic segments, and two from the head; the latter close together, the 
others wide apart. This is the most perfect example, and I regard it at! typical of the 
species; in the other specimens these appendages, which are very fragile, have been 
more or less broken o:lf by· the incidents of the position of the insects on loose leaves 
during transit. 

We have thus given Mr. Douglas's exact description of the arrange
ment of the secretion for tlle purpose of comparing it with the llext 
species which we shall consider, and we reproduce his figqres for the 
same purpose. Reverting to Mr. Blunfield's statement that "a breeze 
sends the cottony pest down in all directions," it is at once evident that 
it is these fragile, waxy processes which are thus broken off and fall, 
and that the insects themselves are not so rlislodged. 

Pending the finding a11d comparison of the males, therefore, we shall 
be ohliged to consider Grossotosoma regyptiacwn as a true lcerya, differ· 
ing from I. purchasi chiefly in the possession of the long waxy proces8eH. 

'l'HE :\IONTSERR.AT ICERYA. 

(Icerya montserratensis n. sp.) 

Under date of May 10, 1890, we were written to by the Montserrat 
Company, of Birmingham, Bugland, asking that specimens of Yedalia 
cardina.lis be sent to the attorney of their company at Montserrat, West 
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Indies, for the purpose of exterminating a scale insect allied to Icerya 
purchasi, which had made its appearance upon their orchards of lime 
trees. We at once entered into correspondence with Mr. H. de C. 
Hamilton, the attorney in quflstion, asking for specimens of the insect 
in order to ascertain its relationship to 1. purchasi before securing the 
sending of the Vedalia, as experiments both in this co'untry and New Zea. 
land have shown us that the latter insect is probably confined strictly to I. 
purchasi for food. It will feed on no other scale insects which have been 

offered to it, although 
we have not been able 
to test it with other 
species of the same 
genus for the reason 
that I. seychellarum, the 
only other congeneric 
species known up to 
the present time, seems 
to be confined to cer· 
tain islands in the In
dian Ocean, and we 
have never seen living 
specimens. 

Mr. Hamilton 
promptly sent us sev
eral species ofCoccidm 
on the twigs, leaves, 
and fruit of the Lime, 
among them Ohionaspis 
citri Comst. and Mytil
aspis citricola Pack. 
The new insect, bow
ever, was not found 
upon the limes in the 
package, but upon 

F ig. 14.-Icerya montaerratensis: a, newly hatchedla.rva.; b, egg- certain curiOUS costate 
greatly eiJla.rged (ori.e:inal) . leaves which Dr. Vasey 

informs us are those of some species of Ohrysophyllum, but whether of 
the common Star Apple or ot some ornamental species could not be 
decided from the mildewed specimens received. Later letters from 
Mr. Hamilton state that it occurs also upon the cocoa and banana 
trees and other forest trees in the vicinity of the original Ohrysophyl
lum. Upon the leaves of the last named tree it was clustered most 
abundantly upon the under side along the midrib. The leaves were 
abundantly covered with a smut-fungus"", particul~,rly upon the upper 

" This smut-fnngns has b een determined by Mr. D . G. Fairchild, of the D1vision of 
Vegetable Pathology, as Antenna1'ia pan>~osa Berkley. 
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surfaces, which evidently originated in the honey-dew also abundantly 
covering the surface where it had evidently collected from the drop
pings from the insects on the under sides of higher leaves. 

Fw. 15.-Ice1'1/a montserratensis : "· larva, second stage: d, antenna of same; e, larva of third stage ; 
/, ant~nna of same; c, e, enlarged greatly; d,/, still more ~nlarged (original). 

The species seems closely related to I. regyptiacum, and possesses to 
a certain degree the same peculiarities in the arrangement of the secre
tion. From the insufficient material at hand we have drawn up the 
following partially complete description: 

Icerya montserratensis n. sp. 
EGG (Fig. 14, b).-Length 0.74mm. Narrow oval in shape: red iu color; without 

visible markings. 
NEWLY HATCHED LARVA (Fig. 14, a).-Vompared with corresponding stage of 

I. rosre: The antenna! club is longer tn proportion to the other joints, equaling 
joints 3, 4, and 5 together in length; the hairs upon joint 5 are longer than in I . 
rosre: those upon joint 6 are identical. The six anal bristlet~ are extremely long and 
stout, while those ou the sides of the abdomen are of less than half their diameter at 
base and les!l than half their length and their tubercles lack the forward bend of 
those of I. rosre. They are, however, much longer and stouter than in I. purchasi . 
The tubercles of the head bristles are very pronounced and the bristles reach beyond 
the third antenna! joint. The secretory pores are abundant and are not arranged in 
rows, but occur all over the dorsum. In other respects as in I . rosre. 

FEMALE LARVA-Second Stage (Fig. 15, o, d).-Resembles closely the second stage of 
I. I'Osre. The concavity ou the outer side of the club of the antenna is more pro
nounced, giving the tip of the club a finger-like appearance; the hairs are shorter 
and sparser and the longest of the six anal bristles is only one-fifth the length of the 
body instead of one-third, as with /. ro1re. 



FEMALE LARVA-Thir d S tage ( Fig. 15, e. j ).-Closely resembles the corresponding 
stage in I. 1·osre. The body a ppears slend
erer and the legs stouter in the specimens 
at hand, but they way not exactly corre
Rpond in age. The last joint of the ant en
me is longer, equaling ~. 7, and half of 6 
together in length; the cbitinons band at 
base of front coxrn is much slenderer, the 
tarsi a re less curved, the hairs along the 
ma rg in of the body are shorter and not so 
dark i n color , and the au tenure are lighter 
in color, while the mentum and rostrum 
are hardly differ entiated in color. The 
general colcr is red but duller than in J. 
rosre. Occasionally joints 4 and 5 are cou
solidateJ, making the antenn<e appear 
ei~ht-join ted , with joint 4 nearly equal to 
3 in lengtL. I11 t~o specimens before us 
t his occurs in the antenna of the left side 
and not in t hat of the right, and in another 
spec imen it occurs in both antenn re. In 
one specimen joints 4 aufl 5 and joints 7 
a nd 8 a re consolidated in the left antenna, 
mak ing it a ppear seven-jointed, while in 
t woothers joints4 and 5appearseparatcd 
from b el ow and consolida ted from above. 

FIG. 16. - lcerya montserratensis: g, a(lult female, 
from below greatly enlarged; h, antenna of same, 
still more enlarged (ori;:inal). 

The secre tion is very abundant. and pre
sents a similar t.ufted appearance, t h e tufts arranged in dorsal, subdorsal, and lateral 
rows, al.Jout five to the 
dorsal row, six to each 
subdorsal, nine to each 
lateral, and one each to 
head and anus. The 
anal tuftearlybeginsto 
exceed all the others in 
length, and by this 
character alone this 
species can in this stage 
be easi ly distinguished 
from I. rosre. In some 
of our specimens in this 
stage it has reached a 
length of 3mm a.nd pro
jects directly back
wards, don htless sup
ported by the long and 
strong anal bristles. 
The color of the wax is 
light lemon yellow. 

ADULT FEMALE (Figs. 
16 and 17) . - General 
color, reddish yellow ; 
antennrn a nd legs black; 
broadly oval in sh ape, 
somewhat convex, 4mm 

FIG. 17. -Icerya montserratensis : i, leaf o f OhrysophyUum, showing the 
lice in situ, natural size; j, adult female, showing egg sac and appen· 
dages, three times natural size (original). 

long b~ 2.')mm b road; hairs very inconspicnous and sparse, very much less incon
spicuous around the lateral margi n t ha u in /. rosre j sutures of segments distinct; body 
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with a double outline from above, and obtusely serrate around lateral margin of abdo
mt>n. In the five denuded specimens three have ten-jointed antennre, differing thus 
from any other Icerya. In the two remaining specimens joint 6 is divided into two, 
giving the normal number of eleven joints; in one antenna of one specimen the di
vision is only faintly indicated. The club is proportionately considerably longer 
than in I. rosre, equaling the three preceding joints in length. Rostrum plain; 
secretory pores extrem~ly abundant, particularly under the lateral edges of the 
abdomen; no indication of cylindrical lipped pores or of the glassy filaments seen 
in I. purchasi, anti the dorsal honey-dew pore of the latter species is also apparently 
lacking, although the insect undoubtedly secretes honey-dew as previously men
tioned. All tarsi one-half the length of their respect.ive tibi a~ . The waxy secretion 
is pure white in color and is dense and even over the dorsa.J surface of the body, 
and appears to be arranged in an irregular double row of tufts around the border . 
. Certain of these tufts grow to an extraordinary length, particularly one which springs 
from near the head and another arioing from the anal end of the body. The latter 
we have mentioned in our description of the third stage. ·owing to the long journey 
and insecure packing all of the adults in our possession appear somewhat damaged, 
and our description of the arrangement of the secretion is doubtless very imperfect. 
In one specimen, however, this anal tuft of wax reaches a length of over 2Qmm, The 
ovisac closely resembles that of I. purchasi. It is about twice the length of the body 
of the female in the specimens at band, is regularly fluted, and about fifteen longi
tudinal fiutin_gs are visible. The body of the female does not appear to be pushed 
up so much by the growth of the sac as is the case with I. purchasi, and as a conse
quence the sac shows a tendency to turn up rather than down. 

PALMER'S ICERYA. 

( Tcerya •palmeri n. sp.) 

'IG. 18.-Icerya palmeri : a, cast •kina of larvre of second stage-greatly enlarged; II, sa!De in situ on 
grape leaf-natural size (original) . 

·In the winter of 1887-'88 Dr. Edward Palmer, the well-known botan
gt, while working over his previous summer's collections in Washing
on, handed us a number of leaves of the Muscat of .Alexandria grape-

9974-No. 3--3 
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vine which he harl collected July 30, 1887, at San Jose dt• Uua~·maa, 
9 miles north of Guaymas proper, Sonora, Mexico. Along the main 
ribs, principally on the underside!'! of the leaves, were fixed many white 
scale insects which examination showed to belong to a new species of 
Jcerya. The specimens consisted mainly of cast skins of the first aud 
seconJ stages, and, although a few dry and shriveled specimens of the 
lice in each of these stages were found, no adults or larger lamp of 
either sex were present.. 

This material would, under other circumstances, seem very insuffi. 
cient to warrant the founding of a new species, yet the characters are 
fairly good, it is e>idently a new form, and the great economic irnpor. 
tance of tht> geuns justifies a description, howe'""er incomplete, in this 
connection. 
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FIG. 19.-lcerya palmeri: a , newly hatched iar~a ; f, , larva, se~ond sta; e-greatl .Y enlarged: c, antenna 

of b-stiiJ 'niOTll enlarged (ori:;inaJ) . 

Icerya palmeri u. sp. 
NEWLY HATCHED LAHVA-Fi 1·st Stage (Fig. 19, a).-Color, reddish yellow. The pro

portions of the autem1al joints are as iu the other species, except that the club is 
somewhat louger than joints 4 and 5 togflther and bas a large swelling at base fol· 
1owed by a constriction. The tarsi are loug, nearly straight·, and nearly as long 3' 

their tibi re ; the chitinous uand at uase of front cox;e is uarrow . The six anal bris
tles are very long and stout-as long as entire uody. The twelve abdominal bris
tles (six each side above anal bristles ) are only one-third as long as anal bristles; 
t heir t.ubercles project at right angle8 to the body aud th" bristles curve gradually 
hackward. The head bristles are very prominent., particularly thll two large oDe.! 
between the bases of the antennre, each of which reaches to the tip of the fifth anteD· 
nal joint. The secretory pores are nnmerous and much larger than in the corrt· 
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sponding stage of any other 11pecies of the genus; they have no special arrangement, 
but ate scattered quite thickly over the dorsum and under the lateral edges of the 
nbdomen. Even in this stage the waxy secretion is quite abundant, although no 
definite arran!);ement can be seen in the poor specimens at hand. 

FE;\IALE LARVA-Second Stage (Fig. 19, b, c, and Fig. lo).-Color reddish yellow; legs, 
antennre, and eyes brown, hairs yellow. Body stout, slightly concave. Antennre six
jointed; proportions of joints as in I. 1·osm except that joint 3 is considerably less than 
twice as loug as joint 2, and 5 and 6 are somewhat stouter, while in the unsatisfac
tory specimens at band the club does not seem to be concave on the outside. This 
last point can not be determined accurately without fresher material. The anal 
bristles are one-sixth the length of the body, and the other bristles are of insig
nificant length except four on the front which are as long as the antennre. The tarsi 
are more 0urved than in the first stage and are about two-thirdH tbe length of their 
tibire. A.s in the first stage the secretory pores are large and very abundant. 
The waxy 11ecretion is very abundant. In the smaller specimens a dorsal and 
two sublateral rows of tufts are noticeable as well as a row around the margin of 
the body. In larger specimens, h(owever, the dorsal and sublateral rows are lost 
and the secretion seems to form a more or less even coating over the surface of 
the body. The circumferential row remains distinct, however, aud contains about 
thirty-five short, more or less di~:~tinct. , tufts which are more readily distinguish
able towards the anal end of the body. The wax is pure white, as al~:~o in the 
first stage, while in the corresponding stages of I. 1·osm and I. montserratensis it is 
yellow, which color persistfl to the adult stage in I. seychellm·um. 

PARASITE. 

Within one of the mounted individuals of the second &tage is to be 
plainly seen the puparinm of a Dipteron apparently of the family 
Phuridre. 

CATALOGUE OF THE SPECIES OF ICERYA. 

Genus ICERY A . 

V. Signoret, Annales de la Societe Entomologique de France, 1875, pp. 
351-352. 

lcerya seychellarum Westwood. 

J. 0. Westwood, Gardeners' Chronicle, 1855, p. 830. 
Syn. Icerya sacchari Signoret. 
V. Signoret, loc. cit. 
Habitat : Madeira, Seychelles Islands, Rodrigut•z Island. Food 

plants : Sugar Cane, Palms. 

Icerya purchasi MaAkell. 

W. M. Xlaskell, Transactions and Proceedings of the New Zealand In
stitute, 1878, p. 220. ' 

Habitat: Australia~ South Africa, New Zealand, CaliforiJia, ,\[exico. 
Food plants: Almost all plants, principally the Acacias and Citrus trees. 

Icerya cegyptiacum (Douglas). 

Syu. Crossotosoma regyptiacum Douglas. 
J. W. Douglas, Entomologists' Monthly Magazine, 1890, pp. 79-81. 
Habitat: Cairo, Egypt. Food plants : Ficus spp. 
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Icerya rosc:e Riley a nd Howard. 

Riley and Howard, Insect Life~ Vol. Il, p. 333 (April, 1890). 
Habitat: Key West, Fla. Food plants : Rose, Sugar Apple (,), Lime 

(Y), Lemon U). 

Icerya montserratensis Riley and Howard. 

Riley and Howard, Insect Life, Vol. III, pp. 99-103. 
Habitat: Montserrat, W. I. Food plants : Ghrysophyllum sp., Cocoa 

Palm, Banana. 

Icerya palmeri Riley and Howard. 

Riley and Howard, Insect Life, Vol. III, pp. 103-105. 
Habitat: Sonora, Mexico. Food plants: Grape. 

SYNOPTICAL KEY TO SPECIES. 

Newly Hatched Larvc:e. 

Six lateral bristles on borders of ahdomen anterior to anal bristles not especially 
longer than ot.her lateral hairs. 

Two especially long hair~> on antenna! club, last segment of abdomen with a 
rounded mediau emargination .......... . ...... I. wgyptiacunt (Douglas), 

Four especially long ha irs on antenna] club, last segment of ai.Jduruen not 
eruarginate . ..... ... .. . .. . ....................... .. 1. purchasi Maskell. 

Antenna! club with very many long hairs, of which five are especially long. 
I. aeychellarum (Westwoorl). 

Six lateral abdominal bristles anterior to anal bristles, strongly rlitferentiated from 
other lateral hairs. 

These lateral bristles nearly as long as anal bristles, their tubercles directed for· 
ward , and the bristles having a very pronotmced forward arch. 

I. rosw Riley & Howard. 
The six lateral bristles less than half as long as the anal bristles, slightly arched 

forward, their tubercles issuing nearly at right angles to the abdomen. 
Antenna! club with a large swelling at base, followed by a marked constric

tion .. .. .. .. . • .. .. .. .. .. .. .. . . . . .. . .. . . .. . I. palmeri Riley & Howard. 
Antenna! club without especial basal enlargement and without constriction. 

I . montserratensis Riley & Howard. 

Adult Females." 

Body furnished with many very long, glassy, brittle filaments, each arising from a 
cylindrical lipped pore. 

Egg-sac with strong longitudinal flutings . . .... . ........ I. purchasi Maskell. 
Egg-sac smooth .......................... ...... I. seychellarum (Westwood). 

Bo.dy without such glassy filaments. 
Border of body with a variable number of long curly tufts of wax. 

Egg-sac with strong longitudinal fluting .. I. nwntserratcnsis Riley & Howard: 
Egg-sac with faint longitudinal flutings . . ......... I. mgyptiacum (Douglas). 

Border of body with no long, curly waxy tufts. 
Egg-sac not formed ............................... I. rosre Riley & Howard. 

* I. palmer£ is not included in this table, as the adult is not yet known. 
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TEACHING• ENTOMOLOGY.* 

By Prof. A. J. CooK, Agrict~ltural College, Michigan. 

Ladies and gentlemen of the Entomological Club, I congratulate you 
that another year has passed, and our number has not been broken in 
upon by death. While our ranks have been much enlarged, no one 
has been called to that "undiscovered country from whose bourne no 
traveler returm;." 

I also congratulate you upon the great increment in our force of work
ing entomologists. I tllink I may say, with no fear of contradiction, that 
no year in tlle history of America bas been so remarkable in this respect 
as has the last. This is a cause for special felicitation not only to en
tomologists, lmt to all our people. Ours is a tremendous country-by 
ours I include, of course, our Canadian brothers, for we as scientists 
know no line of separation-and to spy out tlle entire land needs an 
army of workers or observers, all trained to keen sight and ready ap
prehension. But more than this the magnitude of onr country is fully 
equaled by the magnitude of the insect hosts, and to know all of these, 
with their full life history, requires an in calculable amount of closest 
research. But our business economy demands tllis for all our species, 
for so wonderful is the balance of nature, so close the relations of aU 
species of life, that really we may hardly divide insects into those im
portant and those unimportant in our agricultural economy. All are 
important; and so from an economic, no less than a scientific, stand
point it is desirable that all such research be widely encouraged. And 
it is a most hopeful omen-the rapid increase of earnest and trained 
workers. 

I shall not in this address occupy time to give the peculiarities of the 
season in respect to insects, nor yet call attention to the interesting dis
coveries, like the importation of the Vedalia cardinalis. All these will 
be brought out in papers and discussions. I must, however, refer to the 
new association for the advancement of economic entomology, wllich 
was organized at Toronto a year ago, and which held its first meeting 
in Washington last November. This meeting, under the presidency of 
Dr. Riley, was a valuable one, and that society promises much for the 
science of entomology, as well as for its economic development. It is 
also a matter of much interest that a new paper, Entomological News, 
is started at that great center of entomology, Philadelphia, which will 
also do much every way for our science. This, with the very excellent 
periodical, INSEC'r LIFE, published by the Entomological Division of 
the Department of Agriculture, can but give new impetus to entomo
logical research. Supplementary to the&e we have an addition to Pro-

"Presidential address delivered at the meeting of the Entomological Clnb of the 
A. A. A. S. at Indianapolis, August 20, 1890. 
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fessor Comstock's admirable work, which, when completed, will form a 
most valuable adjunct in the de,·elopment of entomology. If we may 
judge from what we already have, th'is will be invaluable in e\·ery en. 
tomologicallaboratory. 

When the Society of Economic Entomologists was organized a year 
ago, it was remarked by one of our first entomologists, that that lllOI'e 

sounded the knell of this club. I then remarked that such ought not 
to be the case. That society is to be composed of only those interested 
in economic entomology, and of course will only put emphasis in the 
direction of the practical aspects of the science. There will always be 
in attendance at the meetings of the Association for the Advancement 
of Science, more or less entomologists. It will certainly be valuable 
every way for such to meet. These will be entomologists in a wider 
sense, and so will include those interes~ed in practical entomology and 
also in the science without relation to utility. The club thEn may well 
continue. I believe it will live and thrive and will be most helpful to 
entomologists and to our science. While the other association will 
discuss economic questions this club will place uo limit on either its 
discussions or its membership, only so far as entomology shall be iU! 
aim ancl purpose. No one doubts but that he who bas a thorough train· 
ing in the science of entomology will · be far better prepared for prac· 
tical work, and so there can be only the most cordial relation between 
the Association of Economic Entomologists and this club; indeed, many 
of our most active entomologh>ts will be members of buth. 

I have already stated the truism, that he only can do the best prac· 
tical work in entomology who is thoroughly well grounded in the gen· 
eral science of entomology. As we now have a great call for entomol· 
ogists in our experimental stations, agricultural colleges, and as State 
entomologists; not to speak of the fact that every farmer and fruit· 
grower would be more successful if he were well informed in this 
science; it goes without saying, that somewhere there should be in 
training, men for just such work. It seems to me that it needs noargu· 
ment to show that our agricultural colleges are just the places where 
this training should be given. They were founded to teach those sub· 
jects which would be most serviceable on the farm. Entomology is one 
of the chief of these. Thus it follows that every student of agriculture 
should have a thorough course in this science, with the practical aspect 
of the subject kept in the foreground. In thus presenting this science 
to large classes-I have from thirty to forty each year who study this 
subject in the course-the teacher will find some in each class who are 
specially fitted to succeed. They enjoy the stu<ly, and work most ear· 
nestly,just for the love of the pursuit. They have quick observation and 
are very accurate and honest in all their work. It needs no prophet to 
bespeak success in this field for such students. Our agricultural col· 
leges then are just the places to discover the men who have great pos· 
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siuilities in this direction, jus t the places to give the training that shall 
best fit men to do the most valuable work. 

It will be my purpos{', then, in the remainder of this address to describe 
the equipment for such work and to explain the method which I believe 
will give the best results. 

Of first importance is a good library. This should contain all the 
standard works, periodicals, and monographs, so that a student who 
may decide to study any insect or genus may find what has been written 
upon the subject. Of course this can not be bad at once, but it is so 
essential that no effort should be spared to build up a complete ento
mological library at the earliest possible moment. True, the scientist 
should study things, not books, but he will find a wise use of books 
most helpful in his study. 

Next to a library, such colleg{'s should have good collections, which 
indeed are often of more value than the library. A small show col
lection illustrating the families and orders, and the several stages of 
the most injurious species of the place, as well as the groups of bene· 
ficial species should be open to the public. This will be studied and 
appreciated by the practical farmer, who, as he visits the college, will 
find it helpful, and will also interest and stimulate the under-class men 
who will thus have their attention called towards insects before they 
commence the regular study, which will not occur till they are well 
along in the course. Drawing, botany, microscopy, and French and 
German, if thoroughly understood, will be great aids to the student who 
commences the stndy of entomology. Thus this study will tome late 
in the course, and the show collection will be whetting the appetite of 
the under-class men from the time they enter college, until they com
mence this study. 

I would also have what I call the student collection. This is a pretty 
full collection from the locality of the college. This I would hang up 
on the wall in the lecture room, which I would have dark except when 
in use, so as to preserve the color of the specimens. I would have this 
in rather small cases with glass in front and also back, where it is de
sirable, as in case of diurnals, to st.udy both under and upper sides of 
the wings. This collection should show at least types of each group in 
all stages from egg to imago, as well as nests, cocoons, etc. This is an 
object lesson, even before the student is even ready for use, by the 
teacher to illustrate his lecture, and is at the disposal of the students 
in naming their own collections or in closer study of any group. It 
seems to me such a collection should be in every college. Lastly, I 
would have a laboratory collection, which should be a biological collec
tion, and the fuller the better. This is in large, tight glass-faced draw
ers. I use the Harvard case. This is for use of the teacher and post
graduates who desire to study further in this science. It is too valua
ble for general use by the students, or to be kept to satisf.v general 
curiosity. 
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THE COURSE OF STUDY. 

As I have before remarked, before the student commences the studr 
of insects, he should have had a good course in free-hand drawing, 
should have bad instruction in the use of the microscope, and in pre. 
paring wicroscopic specimens and slides, and if he has a rea(ly use of 
German and French it will be very helpful to him in his study. It is 
al~o desirable that the student should have bad a good course in 
botany. The students at our college have hall three terms of botany, 
one devoted entirely to microscopic botany, before they commence the 
study of entomology. I consider this very valuable preparatory work. 
Entomology is very close, precise work, and the laboratory work, if 
carried on for a less space than three hours at a time, is not satisfac
tory. But three hours of such close work is very wearying unless the 
Btudent has had a fitting preparation. Thus I am pleased that onr 
students have had vertebrate dissection, with human and comparative 
anatomy and physiology, before they commence entomology. I know 
this seems the reverse of the natural method, as nature proceeds from 
lower to higher; but vertebrate dissection is lighter and less trying to 
eye and brain than is the stud~' of insect anatomy; thus I am pleased 
to have anatomy and physiology of vertebrates precede that of the 
arthropoda iu our course. 

In our college, the student attends a course of sixty lectures on the 
anatomy a,nd physiology of insectR, systematic entomolog~T' and the eco
nomic bearing of the subject. '1 hese lectures are illustrated by use of 
models, the students' collection of insects, already referred to, by micro. 
scopic preparations, mostly prepared at the college, and elaborate charts 
and drawings also prepared Bpecially for onr use. In connection with 
this course there are thirty-six hours of laboratory work. Each student 
works three hours one day each week for twelve weeks. In this time, 
they are able to study the internal anatomy, and to examine carefully 
and accurately one insect of each order. In connection with this, sev· 
era! insects are traced to the genus by such keys as Leconte & Horn, 
Cresson, Williston, etc. 

Besides the above, each student makes a collection of from ten to 
twenty-five insects of each order, all neatly put up, with date and locality 
label,each order by itself, and all labeled as far as time will permit. 
Many students succeed in uaming a large number of their specimens. 
Each student is also required to mount insects in all the approved 
ways. Small insects are mounted on triangular pieces of card-board, on 
rectangles of cork, with silver wires, while the larvoo are put up in vials 
of alcohol with rubber corks, and also prepared by eviscerating, and 
drying while distended with air, in a heated oven. 

The students are also encouraged to prepare biological collections in 
which they preserve the eggs, larvre after each molt, pupa, cocoon, 
and imago of both sexes, aud of various sizes, and the several varia-
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tions. Some of our most enthusiastic students work out several such 
life histories, describing Iiot only the separate stages, but the several 
parasites that work to destroy the insects. I regard this work as very 
valuable. It is excellent discipline for the mind and observation, gives 
accurate information of the most interesting kind, and arouses enthusi
asm for the study as nothing else can. It is ~uch work as this that will 
tell for the future of entomological research, that will make entomolo
gists that will honor alike the fields of pure and applied entomology. 

But such study ought not and will uot stop here. Post graduates 
will avail themselves of the opportunities which such laboratories offer. 
Last winter, during our long vacation-ours is an agricultural college, 
and our vacations must needs occur in winter, when farm operations 
are largely at a stand-still-! bad ten special students of entomology 
in my laboratory, one from South Dakota, one from Indiana, one from 
Ohio, one from Japan, one from Wisconsin, and the others from our 
own State. Nearly all were college graduates. Six special students, 
all graduates from college~, have spent the year in my laboratory in 
special entomological study as post-graduate students. It seems to· 
me that such are the young men that are going to develop the entomol
ogy of our country. They are the young men that can and will d(} 
grand work in our colleges and experimental stations. 

These young men each take some special family or genus of insects, 
to which they give the major part of their time and study. They col
lect in all orders and give special attention to biological work, tracing 
the life history of insects, identifying the specimens they capture as far 
as possible, and try to become familiar with entomological literature, so 
far as they are able. These students are mutually helpful to each 
other, as the laboratory may be said to be a sort of perpetual natural 
llistory, or, more accurately, entomological society. Thus these stu
dents become familiar with the general laboratory work; indeed they 
each become a factor in some degree of carrying that work forward. 

Here I will close by explaining briefly our method of laboratory 
work, which difl'ers in some degree from the admirable plan which 
Professor Forbes explained at the Washington meeting of Economic 
Entomologists last November. 

Our labels give in compact space locality, date, accession, and species 
number. The accession number agrees with a number-serial number
iu our accession catalogue for the special year. Thus Ac. 400 shows 
that the insect or insects bearing that label were the four hundredth 
collected during that season. The Sp. number is given as tile insect 
is determined and is the number of the insect in the catalogue which 
we u~e. Thus Sp. 25 is Oicindela purpurea, as that beetle is numbered 
~5 in Henshaw's catalogue of Coleoptera. In case the catalogue is not 
tlumbered, as is the case witll Cresson's list of Hymenoptera, then we 
llnmber it. We have a column in our accession catalogue for date, 
~ollector, person who named specimen, and also for remarks. This last 
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coluum is wi<le, and in it we cau nsualiy write all uecessary iufor:ua. 
tion whicL \\'e received in tLe collectiug. If we are (•xperiweutiug with 
or s tudying the insect our notes are kept on cards. These are num
bered. to agree with accession catalogue and are kept in serial order 
until we know the species, when we aud species number as well. \Ye 
now index the card and place it in its correct alpLabetical position in 
our caru collection. Thus we can very easily find our notes on any 
specimen, either by accession number or by the name of the species. 
This plan works well, aud it seems to me is very eeonomical in respect 
to time. Of course our students all see this scheme and become famil
iar with its workings. 

ARMY WORM NOTES. 

By F. M. WEBSTER. 

The season of 1890 was not noted in Indiana for any cont'iderable ap
pearance of this pest, except iu the extreme southern portion of the 
State. In Point Township, Posey County, a verv serious inva~:!ion oc
curred on the farm of Mr. F. W. Nolte, whereby 150 acres of promising 
meadow was totally destroyed, not a pound of hay being obtained from 
the entire area. This meadow and adjacent cultivated lands were sit
uated on second bottom of the Ohio Rh·er, and all were overflowed dur
ing March, the overflow remaining long eno.ugh to destroy the young 
wheat. 

Very small, young worms were noticed in great numbers in the 
meadow on May 2, but the magnitude of the outbreak did not become 
apparent until some days after. By J nne 7 the worms had done their 
work and generally disappeared, leaving what was a few weeks before 
a :fine field of thrifty growing timothy just coming into head, as bare as 
a stubble-field, except an occasional clump of red clover. While the 
young worms were observed generally throughout this meadow, the 
appearance of the place on June 14 indicated that their course bad 
invariably been from the Ohio River, in preciRely the same direction 
that a similar invasion is said to have taken in 1881. 

On June 14, both pnpffi and adults were found in considerable num
bers, while parasites were literally swarming. These were chiefly Ne· 
morrea leucanire, and in several instances they were in turn being destroyed 
by a spider, Oxyopes scalaris. The ravaged meadow was of two years' 
standing, other fields of one year's standing·, situated near by were in· 
jured; but the destruction was not so complete, though a :field of young
corn, situated in the path of the advancing hosts was eaten to the 
ground. 

While there is good evidence that the adult moths may oviposit in 
fields of small grain in spring, the fact of their ovipositing in fields of 
young corn seems not to have been recorded. From the 4th to ~8th of 
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Juue, H.I8S, about La Fayette, Ind., we frequently observed the larvre 
varying in length from one-half to three-fourths of an inch, depredating 
on the plants, in the midst of quite exten:,;i>e corn-fields, from 50 to 
100 yards from the margins. With a single exception, the fields 
in which these worms were found had been cultivated for a num
ber of years, and in all, the present crop was being continually worked 
with plows, thereby precluding the possibility of the larvre having origi
nated outside of these :fields, and, except corn, there was nothing else 
to tempt the parent moth to tleposit her eggs. The smaller larvre were 
frequently attacked by a species of Microplitis, which Dr. Hiley found 
to be similar to, but specifically different from that mentioned in the 
third report of United States Entomological Commission) p. 127. A 
peculiarity of this parasite was that after leaving its host, it usually 
constructed its cocoon under the body of the latter, after the manner of 
Perilitus americanus, which similarl,v attacks Megilla maculata. In this 
case, however, the body of the host was not so fastened as to form a pro
tection, as in the case of Megilla. 

AUGUST 12, 1890. 

AN EXPERIENCE WITH ROSE -BUGS. • 

By Prof. J. B. SMITH, New Brnnswick, N.J. 

The ros{'-bug, or, more co'rrectly, rose-chafer, was known as a difficult 
subject to Harris and Fitch and the entomologists oftheir day. They 
gave us a fair life-history of the insect, to which Dr. Hiley has quite re
cently added a good description of the larva, with figures, as well as 
some further biological notes. Each of these authors seems to have 
been fully aware of the difficulty of dealing with the insect, and the 
recommendations as to remedies are vague and unsatisfactory. Fitch 
gives an excellent description of the way in which the invading swarml'l 
cover everything, apples and other fruits becoming so covered that. a 
mere mass of yellow sprawling beetles indicates tllat llere probably is a 
fruit. 

Southern New Jersey has been invaded for several years past, which 
cleared out the grape crops so completely year after year, that many 
vineyards have been taken out and others will be abandoned uuless 
some practical remedy is found. With the view of testing the value of 
the pnblished methods _I spent some day~ in the invaded districts. I 
found that., as a rule, the insects did not breed in cultivated land, but 
that, ou the other hand, the entire saud region is a ,-ast breeding: ground, 
pupa· b~ing found even at the very sea-shore. From these brt>t:>tling 
places the insects emerge aud tly about, searching for food, the winds 
appan·11tl.r iufluenciug their direction to some extent. Viut:>yards are 

• Repnhlishc'l from Gardt' ll and Fore.~t. July Hi, 189(1. 
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therefore generally invaded from the edges, newly-arriving hordes ever 
advancing farther. They are not at all dainty in food habit~, but do 
show some preferences. Sumach is readily eaten; apples and cherries 
are tidiJits; sour gum attracts them by the million; hollyhocks are 
eaten, stems and all ; roses are high favorites, while the peach is not 
so much liked. In fact, there is scarcely a plant they will not eat, 
though flowers and some fruits are ~l ways preferred. A field of black
berries at Colonel Pearson's place was swarming with them, and the 
Colonel told me that last year his strawberry patch looked yellow where 
red ought to have been seen. 

Pyrethrum has been higLly recommended for these insects. I tried 
it first at the mte of 1 ouuce to 1 gallon of water. It acted in about 
ten minute~, the majority of beetles tumbling from the blackberry
bushes to the ground. Only a few, however, were really stupefied, 
and most of them began crawling back upon the plants immediately, 
where, as soon as the sun dried them, they fed as freely as before. Then 
I increased the dose to one-fourth of a pound to a gallon of water. The 
effect was more prompt, the resulting stupor more lasting, but balf an 
hour later all were again feeding on blossoms that were yellow with 
pyrethrum. The insects will live for an hour or two in pure powder, 
and recover when removed from it. Tobacco seems to give an added 
relish to the plants upon which it is applied. Sprayed on at the rate of 
a pound to the gallon, the powder being added to the decoction, the 
beetles ne,·er stopped eating. London purple, applied as strong as the 
grape would bear, did not prevent the destruction of the blossoms, but 
left a sprinkling of dead beetles on the ground. Powdered naphtha
line, pure, and mixed with carbonate of lime, was dusted over a row of 
vines with the most approved appliance, so as to leave the vines white. 
This had not the siightest effect, so far as the blossoms are concerned, 
and the leaves were eaten from below instead of from above. Car
bolated lime was equally ineffective, as was also the pure hydrate of 
lime, which is better than air-slaked lime as a rule. Hellebore applied 
pure is utterly ineffective. Mrs. Treat showed me some foxgloves in 
her garden, each plant surrounded by dead rose-bugs. Colonel Pearson 
thereupon made an infusion of leaves, which was ineffective, while I 
fed a lot of the beetles for a week upon roses which were soaked in a 
saturated solution of digitaline. Quassia is useless, and so were all the 
copper compounds, the saturated solution of lime, the iron solutions, 
the kerosene emulsion; and, in fact, everything else that was applied. 
All this goes to show what a tough subject we have to deal with. Cor· 
rosive sublimate will kill him readily, but unfortunately kills the plants 
as well. A sludge-oil soap, obtained too late to test thoroughly, kills 
the beetles without injuring plants. It is probable that in this we have 
a good remedy for the Macrodactylus if it can be made cheaply enough. 

Of the mechanical means tried, an urn brella, with a sack attached, into 
which the beetles were jarred, proved satisfactory, and this can be used 
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at all times of the day, since the beetles can not fly out of a sack as 
they could off a sheet or from the ground. 

My conclusions are that the only way to sa\""e a crop of grapes is to 
plant spirrea, roses, or blackberries between some rows of the vineyard, 
and, by persistent collecting, keep these plants free and attractive. 
How persistent one must be is shown by the fact that though Colonel 
Pearson one year went over his vineyard once a day killing beetles, yet 
they destroyed his grapes almost completely. This year, though he 
daily cleared his rose-bushes by applying the sludge-oil soap, yet every 
bud was eaten. 

The Clint.ons, many of them, bloom and set before the rose-bug arrives 
in force; they are then generally safe, since tiJe beetles prefer the foli
age of the grape. The Concord bud8 are just right for the insects, and 
they go completely. The Concord foliage is not relished, and only the 
upper surface is eaten. Very late-blooming varieties are also fairly 
safe, and this indicates another method of dealing with this pest, i. e., 
plant very early or very late blooming varieties, while supplying some
thing for the insects to eat. I may say that the suggestion that spirrea 
be planted as an attraction is Mr. Fuller's, and he reports that he saves 
his grapes in this way. 

There is one glimmer of hope ahead. Indications of a decrease in the 
number of the insects are observed, and natural means may end the in 
vasion. Some eighteen or twenty years ago there was a similar invasion 
lasting four or five years. The present flood began about four years 
ago, and in some places is undoubtedly on the decrease. Colonel Pear
son did not suil'er nearly as much this season as he did last season, and 
others have made the same statement. 

NOTE ON THE PERIOD OF DEVELOPMENT IN MALLOPHAGA. • 

By HERBERT OSBORN. 

The habits of the species of Mallophaga render accurate observations 
upon the time require•] in development of the eggs a matter of' con
siderable difficulty. While in some of the species upon very common 
birds it is possible to get an abundance of material, in other cases the 
opportunities for obtaining such material are very rare. But in the 
most common species the difficulty of determining the exact time of 
deposition of eggs, and then of keepiug individuals in such conditions 
as to insure a normal development, makes positive ohservations difficult. 
This being the case, any observations which may a•hl to onr knowledge 
of the suhjeet seem of interest, and the present note is offered as one 
suciJ contribution. 

~Read before the Entomological Ch1b of the American Association for the Arl
vancement of Scien!'e at Indianapolis, AugmJt 21, 1890. 
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The species chosen in the present case is the Nitzschia pulicare, which 
is almost invariably to be found in abundance ou the common Chimney 
Swift ( Ohretura pelasgia). This bird is an abundant resident of the 
building in which my laboratory is locateo, and being readily obtained 
on account of its tendency to fly in at the windows, I suggested to Mr. 
P. H. Rolfs, a graduate student in biology, that be attempt the rearing 
of larvre from eggs with a view to determine the length of develop. 
mental period in connection with studies of its embryology. 

For this first purpose he secured on two separate occasions a number 
of the eggs, and kept them, part in a tight pasteboard box in his vest 
pocket, the others inclosed in co t ton-plugged tubes under a hen that 
was kept in the laborator.v at the time for incubating eggs for embry
ological work. Uf the first lot, all kept in pocket, secured July 27, two 
eggs hatched August 4, five between August 8-13, one August 16, the 
last giving twenty days as the longest period. 

Of the second lot secured August 3, six hatched between the 8th anu 
13th, four hatchE>d August 14 (three in box and one in tube), two 
August 15 (oue in box and one in tube), part not hatching, the longest 
period in this case being thirteen days. 

Assuming that those requiriug the longest time had bt~en deposite(l 
but a short time before the experiment began, we would have from fif. 
teen to twenty days as the ordinary time required for the eggs to hatch 
for this species. 

THE CYPRESS TWIG BORER. 

(Argyresthia cupressella Wlsm.) 

By D. w. COQUILLETT. 

Every spring a large percent-age of the cypress trees growing in the 
city of Los Angeles present a brownish aspect, as if they had been 
scorched bJ· fire; this is especially the case with trees allowed to grow 
naturally and that have not been trimmed. This is the work of a Tin
eid, the larva of wllich burrows into the tender twigs, causing them to 
wither and finally to turn brown. The larva enters the twig some dis· 
tancefrom the apex, and extends its burrow downward, but thelattersel· 
domexceedsan inch in length, after which the larva deserts it and attacks 
another twig in a similar manner. Only the smaller and more or less 
terminal twigs are attacked, these seldom exceeding the size of the 
lead in a common lead-pencil. The opening of the burrow is usually 
closed by the blackish castings of the larva, which form a conspicuous 
object on the outside of the twig. The twigs attacked die back as far 
as the burrow extends, and when the latter extends into the main twig 
this also dies back to the point of attack. 

This larva attains a length of about 7mm, is of a light-green color, 
and in the older ones there is an indistinct, reddish dorsal spot on the 
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eigllth segment, appearing as if locatec:l beneatll t.he skin; piliferous 
spots and spiracles concolorous; cervical shielc:l tinged with yellow; 
anal plate sli~htly brownil:;h; head brownish-yellow, marked with a 
brown dot each side abo\·e the jaws. 

When fully grown t.he larva deserts its burrow and spins a white 
cocflou, which it fastens to two or more twigs. There is only one brood 
in a year, the larva appearing from February to April and the moths 
issuing in April or early in May. These evidently lay their egg:; in the 
course of a few weeks after issuing from the chrysalis, and the eggs re
main upon the trees nnhatcbed until the following year. 

I have fonn1 this larva a ttacking the tender twigs of the following 
trees: Cupressus macrocarpa, commonly known as the ''Monterey 
cypress," and largely used for hedges; Cupressus lawsoniana, C. pyra
midalis and C. guadaloupensis. They are most abundant on th e com
mon C. macrocarpa. I have never found them on any other trees than 
those named above, although several different kinds of Conifers, such 
as Pinus insignis, Sequoia gigantea, Thuja orientalis, Cedrus libani, and 
Cupressus funebris were frequently growing within a few yards of the 
inft>sted trees. 

The larvre have a habit of letting themselves down a distance of a 
foot or more by means of a silken thread, and while in this position are 
sometimes devoured by the common Humming-bird; on one occasion 
I saw one of these birds devour upwards of a dozen of these larvre in 
the space of a few minutes. Of natural parasites I have bred from one 
of these larvre, or from a chrysalis, I am not certain wllich, a single 
specimen of Ichneumon-fly lwlonging to the genus Porizon, but the 
specimen is too much mutilated to admit of a specific determination. 

The moth is not namec:l in my collection, but I have sent specimens of 
it to Professor Riley, to whom I must leave the proper identification of 
the species. • 

NOTES ON THE GENUS ARGYRESTHIA Hb., WITH DESCRIPTIONS 
OF NEW SPECIES. 

By LORD \ Y ALS INGHAM . 

The genus .rtrgyresthia, as represented in the United States, has un
doubtedly been much overlooked. Many species allied to, if not identical 
with, the numerous European forms may be expected to lle found, but 
up to the present time only thirteen species have been recorded from 
the United States, to whicll I ha,·e now to arld descriptions of three new 
ones, anrl to record an additional species knowu in Europe. With some 
of the de~crilled species I am still uuacqnainted, and it is possible that 

"The ijpecies proved to l>e undescribed, and in the current num ber will be found a 
communication from Lord Walsingha m, iu which he has kil.Hlly characteri zed it iu 
eonuPetiou with some notes ou the genus Argyresthia.-C. Y. R. 
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one or more of them may turn out to be synonyms, but no reliable evi
·dence to this effect is to be gathered from the often too meager descrip
tions. For this reason I am unable at present to suggest any new 
synonymy. 

The Revised Index will stand at present approximately as in Cham. 
bers' edition, with the additiou of the five subsequently recorded species, 
including the four here mentioned, the fifth being described in the 
Transactions of the American Entomological Society, X, 170 (18~2), as 
subreticulata Wlsm. 

Argyresthia mendica Hw. 

A specimen submitted to me for examination by Dr. Riley in July, 
1886, appears to be not separable from mendica Hw. from the European 
form of which it differs, perhaps, in having the white portions of the 
wing somewhat less conspicuous, especially the co&tal dots. 

Argyresthia cupressella sp. n. 

_.cl:ntenntB, basal joint clothed with white hair-scales; stem distinctly annulated with 
black and white. 

Palpi, short, dE-pressed, ochreous. 
Head, white. 
Thorax, shining golden-brown. 
Fore-wwgs, shining, mottled with golden-brown and creamy-white, the latter appear

ing in a broad, inwardly-oblique spot near the base of the dorsal margin, followed 
by a smaller costal spot at one-fourth from the base, and in an oblique and some
what waved central fascia, wider and nearer to the base on the dorsal than on 
the costal margin , below which it is slightly bent outwards, followed by two 
costal and one dorsal spot of the same color; the first of the two costal spots is 
smaller than the secoud, and reaches almost, or quite, to the anal angle of the 
fascia, sometimes forming a separate costal fork of the fascia itself. About the 
apex are three or four small spots of a similar color, followed by a few black 
scales at the extreme tip; cilia, pale golden. Underside, steely-gray, with an 
aurt>ous tinge about the cilia. 

Hind-wings, pale grayish, with a slight ochreous tinge in the cilia . 
.Abdomen, grayish, anal tuft ochreous. 
Legs, \\ hitisb, tarsal joints faintly indicated above by slightly darker spots. 
Exp. al., smm, 

Larva, on cypress, the perfect insect appears in April. 
Hab., Los Angeles (California), 

The description is taken from a good specimen received with three oth
ers from Dr. Riley, to whom they had been submitted by Mr. D. W. 
Ooquillett; both sexes were represented. The markings have evidently 
much tendency to blend into each other so that the exact position of 
the pale spots is not always clearly defined and would be scarcely trace· 
able in a worn specimen. This species is allied to the European ab· 
dominalis z., from which its darker coloring and more checkered pat· 
tern at once distinguish it. 



[Antennre, missing.] 
Hood and thorax, white. 
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Argyresthia freyella sp. n. 

Fore wings, shining, mottled with silvery-white and golden-yellow; the silvery-white 
markings consist of a spot at the middle of the base, two pairs of vride, nearly 
opposite, outwardly oblique, costal and dorsal streaks, the dorsal commencing a 
little before the costal and blending with t.he latter about the middle of the wing; 
beyond the outer costal streak are three more small costal spots, the first of which 
is difl"used towardtl the middle of the wing, tending to blend with the angle formed 
by the preceding pair; there is also a faint indication of dorsal spots at the base 
of the ciha; there is a distinct triangnlar black dot at the extreme apex; cilia, 
golden-yellow, whitish at their bases. Underside, pale, brassy-ochreous. 

Hind-wings v11ry pale grayish with an ochreous tinge throughout the cilia. 
Abdomen, grayish. ochreous at the base. 
Legs, sordid whitish, with Yery faintly speckled tarsal joints. 
Exp. al., smm. 
Hab., Dallas (Texas). Boll. 
Type, C!, Mu~. WlBm. 

This species is described from a single specimen in the Frey collec · 
tion. The white bead and thorax at once distinguish this species from 
cupressella, which it greatly resembles in the disposition of its markings, 
although it differs in the paler golden-yellow of its fore-wings. The 
markings are so ill-defined, tending so much to blend into each other, 
that the above description can only be taken as an attempted indication 
of their general pattern. It is extremely probable that this is a speci
men of the species referred to by Zeller [Ver. Z-b., Ges. Wien xxiii, 106 
(1873)] under the name abdominalis Z., but it is in sufficiently good con 
dition to show that the pattern and markings are quite different 
from those of the European species ; indeed it is more nearly allied to 
cupressella than to abdominalis, although it may be regarded as inter
mediate between them. In abdmninalis the white ground color of the 
wings is cleaner and brighter and decidedly predominates, whereas in 
freyella the wings are much more golden although the costal and dor
sal oblique str·eaks are wider, nor indeed are these streaks to be found 
in the same position in the European form. I have no hesitation in re
garding freyella as abundantly dist.iuct. The pale markings are de
cidedly not dark margined in either of these species, nor is there any 
fuscous sprinkling. In these respects they differ from quercicolella 
Cham b., and this species must therefore be regarded as distinct, Cham
bers's identification (Oan. Ent. xi, 144, 1879) notwithstanding. 

Argyresthia plicipunctella sp. n . 

.Antennre, annulate with white and brownish-gray. 
Palpi, sordid whitish. 
Head and tho1·ax, white. 
Fo1·e·wingB, whit.e, densely dusted above the fold with grayish-brown; a marginal 

line of dark brownish runs around the apex at the base of the cilia, contiguous 
to which are two or three ill-defined brownish spots; beneath the basal portion 
of the fold is a series of distinct grayish-brown spots; at the outer third of the 
fold is a strong brownish spot lying in the fold itself, distinctly separaterl from 

9974--~o. a----3 
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the dorsal margin by the white ground color of the wing which occupies nParly 
the whole of the space beneath the fold; the extreme costal margin at about th~ 
middle is slightly speckled with grayish-brown; cilia ~rayish about t.be anal 
angle, grayish-brown around the apex, with w b i tisb interruptions along the coatal 
margin. 

Hind-wings, p~le grayish, shining; cilia pale grayish-ochreous. 
Abdomen, cinereous, anal tuft paler. 
Legs, dull whitish, tarsal joints faintly spotted. 
E:rp. al., lOimm. 
Hab. 
Type, J ~, Jlus. Wlsm. 

This species is neat·ly allied to the European reUnella, but bas not 
the same blotched appearance on the 011ter half of the fo·e-wings, the 
more clearly defined spot on the folrl and the marginal line around the 
apex at once distinguishing it from that species. 

In addition to these I have single specimens of two undoubtedly dis
tinct species, the one allied to the unmarked variety (ossea Hw.) of the 
European nitidella., but with a slight golden gloss, taken near. Crescent 
Uity, Del Norte County, Cal., the third week in June, 1872; the other 
reminding me of what should be a small form of altissimella Chamb .• 
taken in Mendocino County, Cal., at the beginning of June, 1871. lam 
not disposeu to describe these from single specimens. 

EXTRACTS FROM CORRESPONDENCE. 

The Bermuda Peach Maggot and Orange Rust. 

Your letter of the 22d of July reached rue a day or two ago. Since I last wrote 
you I have occasionally looked for the Ceratitis, and not many days ago discovered 
the pest. among and lodging on some lime tree!:! and fruit, alsu among the grape-vines. 
So f,u as I know this insect does not injure the orange in these islands, and I should 
be very much pleased to Jearn from you in your next in which way they injure the 
fruit. We grow now very little fruit in this island, owing to diseases of one kind or 
another. For instance, orange trees, bearing the most delicious fruit up to live or six 
years ago, have ceased to produce fruit, and have died down limb by limb in one year, 
then made a strong effort for life, sprung and started into bud, but died down again 
with greater rapidity, and so on year by year until at the end of three or four years 
they have died altogether. Can you explain this T Is the soil exhausted, or is it a 
borer or tree lice which cause this death to the orange trees f Before this trouble 
the oranges would be covered with what is generally called rust, which is most on· 
sightly, preventing the oranges from turning yellow, although the pulp seemed to he 
uninjured; hut, so far as I know, no other injury has happened to the fruit except 
the premature decaying of the trees, which 1 have endeavored to explain briefty iD 
the former part of this letter. The Surinam cherries ripen about June and the Man· 
goes about September. The cherries have heeu ;ery full of maggots, quite one-half 
of the crop ruined. We have also another fruit, known as the Loquat or Malta plum, 
which ripens in February, and this has also been infected to a greater or ]e888r e~· 
tent. My father-in-law, Dr. T. A. Outerbridge, has had some peaches ripened tbia 
season, which were most securely protected from the flies by the use of mosquito ne~ 
ting.-[Claude W. McCallan, St. George's, Bermuda, August 6, 1890. 

REPLY.-Your finding of the Ceratitis upon the lime trees and fruit is very inttres.t
ing and I hope you w;n ...,.,t ... h th<> n<>rt.i<'.nhr trAA nnon which you found tbem ID 
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order to see whether they lay their eggs upon the fruit. This insect injures oranges in 
other countries in much the same way as does the Morelos Orange Fruit-worm (Try
peta ludenB) in Mexico. I think that I sent you a copy of Dr. Riley 's account of th1s 
latter insect. The eggs are laid on or thrust into the skin of the orange and the larvre 
burrow into the pulp of the fruit. I should be glad to receive specimens of the mag
gots which infest the Surinam cherries, and hope that you will examine the Mangoes 
to see whether they are not also infested. The possible infesting of these fruits as 
well as the Citrus frnits by this CeratitiB is very important, as you will readily see, 
from the stand-point of any remedial work which has to be done upon the CeratitiB 
injuring peaches. 

The rust upon your oranges is probably produced by the Rust Mite (PhytoptuB olei
vo!·uB) and is remedied in Florida by applications of sulphur mixed with lime in the 
process of slaking and afterwards sprayed in a watery solution. The dying of your 
trees is probably due to the disease known in Florida as the "Die Back,'' which is 
caused by a fungus. This disease yields to treatment with carbolic or creosote 
washes provided the existing caus.e is removed, and this latter has been variously 
ascribed to overfertilization, deep planting, and imperfect drainage.-[August 19, 
1890.] 

The New Mexican Epilachna .. 

I notice on page 376 of INSECT LIFE, Vol. n, for May and June, 1890, that the Epi
lachna corrupta, which I trust will continue to be known vulgarly as the New Mexi
can Bean-bug or New Mexican bean-eating Lady-bird-for I have not been able to 
learn that it feeds upon any other plant except those of the Phas<:lolus family-is also 
found in Colorado. From this I infer that the so-called arid region of the Rocky 
)fountains is its native habitat. But I also venture to foretell that if it . should ever 
chance to spread further east, it will prove as destructive to the bean there as the 
Doryphora decemlineata once proved to the potato. You suggest Paris green as a 
remedy, and it may therefore be interesting to you to know that I have tried its ap
pliance, and to learn bow 1t resulted. I may say that it effected a radical cure. It 
killed not only the insects, but also a great part of the vines (especially those of the 
wax-pod varieties, which appear more delicate), and utterly ruined se>eral rows of 
new varieties, such as the Yosemite Mammoth, Dwarf Lima, Bush Bean, Flageolet 
Wax, Black-eyed Wax, etc., which I had obtained from New York at considerable 
expense for trial in our soil and climate. The green-pod sorts resisted better, espe
cially the" Emperor William," a splendid large-podded variety with pure white-colored 
seed, which deserves to be planted extensively, both as a st.ring and shell bean. 
The only bean plants that escaped entirely unscathed under the Paris-green treat
ment, among some fifteen sorts grown in rows side by side for experimental purposes, 
were the native frijoles, which remained entirely unaffected by the corrosive action of 
the arsenious poison. The row of these Mexican beans now stands in the garden, still 
growing in wonderful exuberance, and covered with an immense profusion of pods, 
some of these already ripening, while of the other beans probably not over one-fourth 
are alive. I would therefore advise great care in the use of arsenical compounds with 
beans, as it appears to corrode and burn both the leaves and stalks. The solution 
used was at the rate of 1 pound to 100 gallons of water and was applied about three 
week!! ago, once. On account of its great r·nBticity and wonderful productiveness and 
hardiness the Mexican frijole seems to me to be deserving of a trial in the'' States," espe
cially for field culture. It is of all shades of color when shelled, but the appearance of 
the plants show no difference in growth. It makes a larger bush than the sorts cul
tivated in the St.ates, inclined to rnn somewhat, although it requires no poles. On 
account of its remarkable vigor, it suffers less from the atttacks ot the bug than the 
more delicate and ten del' sorts raised in the States, and also stands late ·spring frosts 
which would kill the others. Used dry it is much more delicat.ely flavored than the 
white navy bean so much cherished bythepeopleofthe'' Hub,"ratherresemblingthe 
Lima bean in delicacy of taste. But it has one drawback, it bas a brownish appear-
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ance when cooked. The Epilachna made its first appearance here about t.he 25th day 
of June, and now some belated stragglers are still occasionally met with. The otly 
safe remedy I kuow of against the insect is to plant the beans either very early, or 
very late, here from the 15th of April to the 1st of May, aut! from the 15th of Jnne to 
the lOth of July. The beetle does not seem to trouble the very young plants, and i~ 
not found after the 1st of August in this locality aud latitude. I inclose a f~w of 
these frijoles of various coloring, in another envelope; among them a large S6Pded 
greenish white sort appears to me to deserve some attention. Last spring I collected 
about a quart of this peculiar sort by hand-picking them myself from among the 
others, aud will gather quite a large crop from them. It never enters the beads of 
Mexicans to select t~eed for planting, and I bad to rnn o>er perhaps two bushels of 
beans to pick my quart. I also inclose a specimen of a little striped flea which is very 
pestiferous here in early summer. It. alights in great numbers on various plants, 
even weeds, and perforates them like sieves. It had, among others, taken a great 
fancy for my Yosemite Mammoth Bush beans (costing one half a cent a bean) and 
preyed extensively on them. I used Dalmatian insect powder at first, and after. 
wards Paris green, with the results stated.-[ John F. Wielandy, Santa Fe, N. Mex., 
Jnly26, 11·90. 

R!r.PLY.-The inclosed beetle is Systena treniata Say. It is a common insect and 
known to work on common plants, particularly the Cucurbitacere. It is exceedingly 
variable in coloration, and up to within a very recent time it was divided into sev· 
eral distinct species.-[AuguRt 4, 1890.] 

Adulteration of Paris Green. 

I wish to call the attention of the proper authorities to the adulteration of Paris 
green which bas now become very common in this country. Not knowing exactly to 
whom to write upon the subject I venture to do so to you, hoping the Department of 
Agriculture is sufficiently interested in the cotton crop to take note of the ruatt~r 
and call the attention of the proper authorities to the subject. The Paris green solrl 
exclusively in this portion of the South last season was so badly adulterated that in 
many instances it killed cotton, while in others it bad no effect upon the worms, no 
matter how liberally it was used. In some instances the Paris green was so mixed 
with very fine white sand that I found as much as 7 pounds of sand left in the dust
ing bag after sifting out ti11J green in one package of ~5 pounds. I do not know 
what other adulterations are used, but they are something that either do no good 
or else injure the cot.ton plant seriously. Now, I know from experience that pure 
Paris green will not harm cotton, no matter how liberally appliAd, for I last season 
obtained a 14-pound can of painters's pu1'e green and sifred some of it as an experi· 
menton some cotton uut.il the leaves and blossoms were literally covered with H, and 
not one leaf or blossom was injured. In using adulterated green, from 4 to 5 pounds 
is required, while of pure green a pound per acre would be sufficient if you could 
distribute it in as small a quantity as that. I do not know if there is a law cover· 
iug the adulteration of this article, but if not, I think something should be done for 
the protection of the cotton crop, and would suggest that you call the attention of 
Congressman Charles J. Boatner, of this district, to the matter, and perhaps a bill can 
be passed regulating the matter. In the event of the appearance of worms this sea
son an immense quantity of Paris green will be required, and it is likely they~ 
come as the crop in the entire valley is late and will be young antl tender and eastly 
and quickly destroyed unlPss the ravages of the worms can be stopped by t.be prompt 
application of the green. If dishonest manufacturers flood the country with an adnl· 
terated article that will not be effective the crop will be destroyed, for only those 
who have bad experience know bow rapidly a cotton crop can be eaten np by worms. 
In my opinion Paris green should be sn bject to inspection and a strict test, just~ 
many other articles are inspected before going on the market, aud a severe penalty 
should attach to the tampering with or adulteration of the article after it bas re-
cei ved the inspector's star - · ~ 1 goo 
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Two Grape Pests in Alabama. 

I inclose some specimens of beetles and Hymenoptera. Wul you kindly inform me 
what they are and how I can get rid of them, especially the be~tles T Th~::se perfor
ate the leaves of my grape vines to such an extent that they have arrested their 
growth and have caused them to shed many of their leaves. What is the best remedy 
for this evil T Where are the eggs laid Y They have made their appearance here for 
the fir~t time to my knowledge. They do their mischief mostly at night, while the 
Hymenoptera are on the young canes during the day and suck the sap from them as 
a mosquito draws the blood from an animal; they might be called vegetable mos
quitoes. I catch and kill most of them, though they are cunning littltl fellows, and 
dodge around the canes of the grape-vines, as a squirrel runs around a tree. The 
beetles though are a great pest, and I fear they will greatly damage ruy grapes, if 
they have not already done so. The nocturnal habits of thiscoleopteron give it every 
opportunity to commit its depredations.-[William C. Avery, M. D., Greensboro, 
Ala., June 25, 1890. 

REPLY.-The beetles sent are specimens of the Grape vine Colaspis ( Colaspisjlavida), 
and belong, together with the Grape-vine Flea-beetle and the Grape-vine Fidia, to the 
family Chrysomelidre. The injury occasionPd to the Grape hy the Colaspis is caused 
by the adult insect only. In the lan·al stages it feeds on the roots of the Strawberry. 
The larvre may be found on tile strawberry roots throughout the fall and winter. 
They change to pupre in June and the beetles soon after emerge and feed on the ten
der leaves of the Strawberry and later spread to other plants, attacking the grape
vine chiefly. The history of this insect is given at length, with illustrations, in 
Riley's Third Missouri Report, pages 81 to 84, and in the Fourth Report, page 34. 
The injury occasioned by the adults in defoliating vines may be prevented by spray
ing with London purple . A mixture in the proportion of 1 pound of the London 
purple to 100 gallons of water will effectually destroy the beetles, and will rid the 
vines of numerous other leaf-feeding insects. The specimens sent and termed "Hy
menoptera" prove to be one of the common "leaf hoppers "-Proconia undata-one of 
the false bugs or Homoptera. This spPcies occurs on vegetation generally, but seldom 
occeys in sufficient numbers to cause any annoyance. It is said to deposit its eggs in 
single rows in the grape stem and doubtless also deposits them in other plants. Should 
their numbers warrant it this insect can be destroyed by jarring it on to cloth screens 
saturated with kerosene. The grape-vine Colaspis may also be destroyed by the 
same means.-[June 25, 1890.] 

London Purple and Paris Green for the Boll Worm. 

I wrote you some months ago in regard to the best methods of combating ravages 
of Boll-worm, and you were kind enough to reply. Now I seek additional informa
tion, as I see abundant evidences that we will lose our cotton again by them. 

(1) What poison is best, Paris green or London purple f 
(2) For small farmers, what method of application is most efficient f 
(3) lfby spraying, what apparatus is most satisfactory; the same if dusting the 

poison on is advised 7 
(4) If spraying is advised, what is the proper strength of poisoned water, bow 

much poison to a gallon Y 

(5) \\'hat is the cl1emical name of Paris green and" London purple, '' and if either 

1 
can be made soluble in water and still retain its poisonous properties? Anything 
new elicited in the past few months f 

If yon will kindly answer the foregoing questions and embody in your reply any 
other suggestions, I will take occasion to give your answer large circulation through 
the <ootmty preRs of this section of the State, in order that farmers may have the bene
fit th•·roof.-[H. L. Tate, M. D., Lindalo, Smith County, Tex., June 13, 1890. 

REPLY.-A copy of the Fourth Report of the United States Entomological Com-
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mtsswn has been sent to you in response to your former letter; it contains in ita 
first part, in treating of t.he Cotton Worm, an elaborate chapter on the application 
of arsenical poisons to the cotton plant and upon referring to that portion of the 
Report (pp. 1:36-153) you will .find full particulars regarding the points you <tskedme 
in your last letter. I have pointed out that a timely application ofPari'3 green or Lou· 
don purple, not oiJly protects the plants from the Cotton Worm, but is at the same 
time the best remedy that can be recommended for the destruction of the young Boll
worms before these enter the bolls. The report was published in 1885 and since that 
time no new discoveries have been made regarding the mode of application of these 
poisons. It will be necessary, therefore, to reply but very bnefly. 

(1) London purple can not be said to be better than Paris Green, but it is a good 
substitute and much less expensive. (See fourth report, pp. 143 and 151.) 

(2) This uepends entirely upon circumstances: Water is often not handy, aud small 
plantflrs are liable not to have any spraying apparatus on hand. For these reasons 
the dusting method is often resorted to, but it is much more expensive on a large 
scale than the spraying method. In a general way it may be said that the spraying 
method is very much preferable, especially in dry or tolerably dry weather, whilu in 
very wet weather the dusting method gives the most satisfaction. 

(3) Any of the improved force pumps which are now in the market, in connection 
with a good atomizing nozzle, and more especially the "Riley " or " Cyclone Nozzle,'' 
which is described on pages 211-219 of the fourth report. For the dusting method 
several simple hand dusters can be obtained, or, if nothing else be at hand, a brolld 
sieve with a double layer of fine muslin covering the botton will answer the purpose. 

( 5) Neither Paris green nor London purple, being compounded substances, have cbem· 
icalnames; the analysis of London purple is given on page 149 of the report. Neither 
are soluble in water though London purple bas a larger proportion of soluble matter. 

The chief requirements in successful coping with either of the worms are: (I) 
Watchfulness for the .first appearance on the under side of the leaves, and early spras· 
ing before the leaves become seriously eaten or ragged; (2) spraying as far as possi· 
ble on the under side of the leaves and as finely as possible in order that the poison 
may adhet·e aud not be washed off.-[ J nne 19, 1890.) 

The Tent Caterpillar. 

The apple trees in this vicinity are greatly overrun by the Tent Caterpillar, the 
larvre of "Clisiocampa americana" and much damage is being done to orchards and 
isolated trees. In a recent walk I counted over one hundred apple trees completely 
denuded of bulls and leaves, while on one half-grown tree I counted eighty-nine of 
their nests. About June 1 there were hosts of the larvre everywhere-on fences, 
bushes, over our gardens, on windows, doors, and trying to gam an entrance at every 
opening into our houses. l<~or a time it seemed like a new edition of an "Egyptian 
plague," bnt the cold stormy weather has destroyed them, or else · they are ready to 
make the change into chrysalid state, for at present they are not troublesome. Our 
trees blossomed well, but this pest will cause a change in the crop estimates of the 
early spring.-[Lewis E. Hood, Ashland, Mass., June 12, 1890. 

An Orthesia on Coleus. 

By to-day's mail I send you a sample of Mealy Bugs which have caused me a great 
deal oftrouble on our Coleus. I think I got them from P. Henderson's last winter on 
some Bew Coleus: They propagate very fast. I got rid of millions of them by dipping 
the plants iu a solution of fir-tree oil, but it was an expensive job. Do you know of 
a better remedy f Is it a new bug or an old one f I have never seen it before. lam 
much obliged to yon for the advice you gave me last winter.-[ Charles Frennd,Rye, 
N. Y., June 16, 1890. 

REPLY.-The specimens received belong to the Coccid genus Orlhesia. The i!l!6C~ 
is apparently a new one and has not been hitherto described. It has been received 
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from New York and California, and in both caliles was reported to infest Coleus. Iu 
the same line of your experiment with fir-tree oil would be the application of the 
kerosene emulsion, which will doubtless be as effective as the former treatment and 
les9 expensive. If you are not already acquainted with the method of making thif' 
emulsion, the accompanying formula will give ample directious.-lJune 23, 1890.] 

The Cottony Maple Scale in Oregon. 

I send you to-day under another cover a specimen of a Scale or Bark Louse that is 
infesting some of our trees here. The specimen sent is taken from Lhe soft maple. 
I am inclined to think that it is the Maple Scale; but its appearance and habits 
answer completely those given of the Cottony Cushion Scale, and do not answer those 
given of the Maple Scale. The color of the eggs of these are pinkish, and I have never 
fountl them on the leaf, but always upon the stem or limb ofthetree. They infest 
the Maple, Box Eluer, Locust, Pyracanthus, and in fact nearly everything in the way 
of tree or shrub. I have thus far not been able to discover any serious effect upon 
the tree or tlhrub from their workings. Please advise me what they are, and 
oblige.-[ E. W. Allen, Secretary Oregon State Boaru of Horticultnre, Portland, Ore
gon, July 16, 1890. 

REPLY.-The insect which you.send, and which is uamaging yoursoftMapleshade 
trees, is the common Cottony Maple Scale of the East (Pulvinaria innumerabilis). It 
ill somewhat below normal size, anti the egg sac is narrower than usual. It spreads 
slowly, but is often extremely abundant and iujurious. The remedies in use in East
ern cities consist of heading in the tree; i. e., cutting off the branches, and in 
spraying by means of a double-acticg force-pump, mounted upon a tank cart, with 
the ordinary kerosene soap emulsion.-[ July 2~, 1890.] 

The Wheat Straw Isosoma in the State of Washington. 

We have discovered a worm in the stalk of our present crop of wheat which is un
known to ns as farmers. The insect is found sometimes in the space betwt·en the 
joints, but oftener in the first joint from the ground. Our wheat fields have shown 
spots of poor grain in unaccountable areas to such an extent that we have sought for 
the cause. We have discovered this small worm to be very numerous, but it does 
not seem to be of any especial damage to the plants, as it is found in the healthy stalks 
equally with those of poorer growth. Wonld you kindly refer the specimens which 
I inclose to the Entomologist, and send report to Walla Walla Farmers' AllianceT
[Milton Evans, Secretary Northwestern Farmers' Alliance, No. 56, Walla Walla, 
Wash., July 17, 1890. 

REPLY.-The insect which is damaging your wheat fieldtl is a species very closely 
related to the Joint-worm of the Eastern States. It is a species known as the Wheat
straw Isosoma ( [sosorna t?'itici Riley). You will find this insect treated at some length 
in the annual report of thit~ Department for 1881-'82, pages 1!:!3-187. Unless present 
in a wheat field in enormous numbers this insect damages the crop but little; but in 
case a remedy is desired, it may be found in burning the stubble after harvest, as the 
majority of the worms occur in the straw below the point of cutting. As most of the 
fip)ds are allowed to grow up with the weeds after harvest, it will be an easy matter 
a little later to run a mower through the fields, and after the weeds are dried the 
whole surface of the field can be burned over.-[July 24, 1890.] 

Suppposed Enemy under Pear Bark. 

Inclosed please fi ud two bits of bark from a pear tree. The tree is at least twenty
five years or more old; it is au old-fashioned, mealy summer pear. There have been 
for years places where the bark has been off, and under it there looked to be a white 
stringy saw-dust. This morning I applied some of it to the examination of a 16-power 
pocket glass and found it to be worms, the longest being one-eighth of au inch long. 
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It has been known to cause the decay of many good trees for perhaps fifteen years in 
this neighborhood, because they all go just alike. The bark will begin to turn black 
in the crotch of the limbs, then about six inche1:1 from the crotch it will begin to de
cay, turning black first and then white, and in the course of three or four years the 
tip ends of the limbs hegia to die nearly to the body of the tree. The lim b1:1 from the 
crotches up die on the upper side and seem to go from the outside to the center by 
sawing off and split.ting them open. It is the first time that I have had a good sight 
at the worms, although I have watched the decay for several years. Do you recog
nize the worms Y-[H. L. Jeffrey, Woodbury, Conn., July 23, 1890. 

REPLY.-! am of the opinion that the worms which you send have nothing to do 
with the decay of your trees. They are the maggots of a little fiy of the genus 
Sciara, and are attracted, probably, by the decaying condition of the wood. Yon 
will therefore have to look further for the true cause of the injury.-[July24, 18!!0.1 

GENERAL NOTES. 

DAMAGE BY 1'0XOPTERA GRAMINUM. 

Colma.n's Rural World, of St. Louis, called attention last June to the 
extraordinary abundance of this plant-louse in the '"icinity of St. Louis. 
The oats for 100 miles in every direction were badly damaged, and in 
general it was predicted that hundreds of thousands of bushels of oats 
would be destroyed. The insect in question bas acquired the popular 
name of the " Texas Louse," which seems very appropriate, in view of 
its great abundance in Texas during the past two summers. It extends, 
however, as far north as northern Indiana. 

AN EXPERIENCE WITH THE GIPSY MOTH. 

We quote from the Orange Judd Farmer of July 5, 1890, an experience 
contributed by a Mr. J. 0. Goodwin to the Medf.:;rd jJlercury: "I 
have bad quite a little experience with the pest, as in the rear of my 
premises are three or four large apple trees which have been wholly un
cared for by the owner, and the Tent Caterpillar and Gyp_sy Worm have 

1 held high carnival there until every vestige of green has disappeared. 
After devastating my neighbor's trees they marched in myriads for my 
premises, fairly covering the fences, houses, outbuildings, grass-la.nd, 
currant bushes, and concrete dri'"eways with their trooping battalions. 
I immediately tacked tarred sheathing paper around every one of my 
trees and keep the paper well coated with printers' ink. The worms will 
not go over the printer:s ink if care is taken to make frequent applica
tion of it. Experience, the best of teachers, proves it. During the past 
week or ten days I have personally attended to the matter and have 
killed millions of Gypsy Worms which have congregated below the paper 
on my trees. The trees nearest my neighbor's land were the first ones 
attacked (they will not pass a tree), and five or six times a uay the trees 
below the paper are literally covered with thousands of worms, uotwith· 
standing I ta~re great care to kill every worm seen at each inspection, 
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while not a worm can be found on the tree above the application of 
printers' ink. The number of worms cultivated on the three or four 
worthless trees on the premises adjacent to my own is astonishing; 
numbers fail to convey an adequate idea. The grass-land and the 
earth seem to be covered with them. In fifteen minutes after killing 
every worm to be seen on the trunk of the tree below the tarred paper 
hundreds can be found making their way np the trunk, to be stopped 
by the application of printPrs' ink." 

ANOTHER NEWSPAPER SPIDER-BI'l'E SCARE. 

"Bitten by a spider-Harry Mattoon, of the Central Bou~e, has a close 
call.-Dr. J. U. Karsner yesterday was called to attend Harry, the 
second son of Mrs. S. V- Mattoon, and about sixteen years old, at the 
Central House, who on Tuesday night had been bitten on the fleshy part 
of his thigh by a black spider. 

"The doctor says that as soon as the young man was bitten his leg 
began to swell and pain him fearfully. At times he was unconscious. 

''A doctor was sent for to Moore's Station, and he attended young 
Mattoon that mght, but as the swelling had not subsided in the morn
ing ami his suffering was very great, Dr. Karsner was sent for. 

''The doctor told the Mercury reporter that young Mattoon's condi
tion was a very serious one. His leg was swelled to great proportions 
as far as the knee, and it was so hard that he could make no impression 
in the flesh with his hand. But when he left the patient was better, 
and be thinks be will recover."-Oroville Mercury, July 11, 1890. 

REMEDIES FOR THE HARLEQUIN CABBAGE-BUG. 

Two of our correspondents, the one in Gregg County, Tex., and the 
other in Natchez, Miss., have suffered considerably from the damage 
done by this well-known pest. The gentleman from Texas writes that 
after exhausting his patience in endeavoring to band-pick the bugs be 
finally hit upon the plan of sprinkling tiJe plants with lime in the morn
ing when the dew was on. The first application did not entirely rid 
him of the bugs, but a second and third about ten dass or t.wo weeks 
apart were succ4Cissful. He commenced using the lime about the first of 
August, and following his example some of his neighbors tried it suc
cessfully. The lime was sprinkled on so that the plant appeared toler
ably white without being affected. 

Our Mississippi correspondent reports that be found the bugs hiber
nating in the neighborhood of fences among the thick Bermuda grass, 
and that in April he found them for the first time in the cabbage fields. 
They were at that time, however, comparatively few in number and con
fiued to restricted places. They were evidently the first brood after 
tlu• hibernatiug individuals, and by careful searching our correspond
ent entirely rid his fields for the season by sacrificing four or five dozen 
cabbages, cutting them down when they were only half grown . 
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THE SPIRACLES OF HYMENOPTERA. 

The investigations of Iv.L G. Carlet have recently shown that the spira
cles of Hymenoptera are provided with a peculiar organ for closing and 
-opening them which has been hitherto overlooked. 

The spiracles of insects are, for the most part, capable of b~ing closed 
in various ways. This is effected by the sides being caused to approach 
~ach other or by the action of a single or double lid or lips. The 
.spiracles of these classes are provided with an internal muscular ap· 
paratus, by means of which the insects can exclude or admit the air at 
will. In other cases, however, the opening in the spiracle is rigid, and 
is commonly protected from the entrance of extraneous matter by the 
presence of simple or plumose hairs on the edge of the opening. The 
.spiracles of Hymenoptera previous to Carlet's studies have been con
sidered to belong to the latter class, and this is true of the external 
-opening. It was found, however, in the .first instance in the case of the 
anal spiracle of the bee,• and afterwards t to be true of all the spiracles 
-of Hymenoptera, that the closing was effected not at the mouth of the 
spiracle, but a short distance below it on the trunk of the trachea, thus 
forming a small cloaca-like cavity. The closing is effected by means of 
a chitinous flap or operculum, which in its normal position forms a por
tion of the wall of the enlarged cavity immediately below the spiracle. 
By the action of a special muscle this flap may be drawn backward RO 

that it crushes in the wall of the trachea and closes it much as a rubber 
tube may be closed by bending it at an angle. This form of shutting 
out the entrance of air into the trachea is given the name of the oper
culate closure (fermeture operculai1·e). The dissection of this tracheal 
muscle is a matter of extreme difficulty, as it is smaller tha_n the finest 
thread of silk and is confused among the bundles of tbe other muscles 
which surround the stigmata. 

MOUTH PARTS OF THYSA.NOPTERA. 

A peculiar asymmetry of the head and mouth parts of Thysanoptera, 
which seems to have been hitherto overlooked, is described and figur~d 
by Prof. H. Garman in Bulletin of the Essex Institute, Vol. XXII, Nos. 
1-3, 1890. A well-developed organ supposed to be a mandible is found 
to occur on one side of the bead and to be represented by a mere rudi
ment on the opposite side, and that is accompanied with a lack of sym
metry in the clypeus labrum, and also in the chitinous endocranium of 
the head. The long styliferous organs heretofore taken for the mandi· 
bles are supposed to be rather the lacinire of the maxillre. The explana
tion of the organs is given with some hesitation by the author, his stud
ies having been limited to species in two genera. 

" Comptes Rendus, November 5, 1888. t Comptes Rendus, April 23, 1889. 
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ENTOMOLOGICAL SOCIETY OF WASHING1'0N. 

OCTOBER 2, 1890.-Messrs. J. M. Stedman, Nathan Banks, and F. W. Mally were 
elected members of the Society. 

Under exhibition of specimens and notes, Dr. Fox exhibited a specimen of a small 
spider, belonging to the genus Episinus, which was stated by Dr. Marx to be an un
deAcribed species. 

Dr. Marx called attention to two spiders new to our fauna, one belonging to the 
European genus Histopona, taken at Penn-Mar, Md., and also received from South 
Florida, and the other a new genus of uncertain position, but possibly allied to the 
Agalenidrn, represented by a single specimen taken on the grounds of the Department 
of Agriculture. 

Mr. Marlatt exhibited a specime-n of Trypeta requalis Lw. which he bad bred from 
the seed-pods of Xanthium and the larval habit of which be had described at a pre
vious meeting of the Society. 

Mr. Marlatt then presented a paper on "Some Observations on the Habits of Vespa 
germanica and V. cuneata." The feeding and nesting habits, particularly of the first
named species, were describeu. Three kinds of nests were mentioned, viz, the very 
rare aerial ones, those beneath stumps or stones and those in open ground, the latter 
being much the more common. Various insect and mammalian enemies of these 
wasps were alluded to, together with the means employed to destroy the nests when 
their proximity to dwelling~:~ renders them objectionable. Discussed by Messrs. How
ard, Schwarz, Fox, Dodge, Stedman, Marlatt, anu others. 

Mr. Howaru read a paper entitled "A New Remarkable Genus of Encyrtinre,'' in 
which he characterizeu a uew genus and species which possesses the peculiar ramose 
antennre, hitherto peculiar in the subfamily Encyrtin::e, to Tetracnemus diversicornis of 
Westwood. Mr. Howard has named the genus Tanaostigma and the species T. course
tire from Com·sp,tia (f) mexicana, a rare leguminous plant collected in the Alamos Mount
ains, Mexico, by Dr. Edward Palmer, and in the ovaries and stigma of which the 
insect breeds. Di!!cnssed by Messrs. Schwarz, Howard, and Marlatt. 

Dr. Marx gave an interesting acconnt of his recent experiments to determine 
whether the bite of Lathrodectus mactans is poisonous or not. He described the poison 
glands of Lathrodectus which are remarkably small. He had introduced the poison 
in various ways into guinea-pigs and rabbits without obtaining any satisfactory 
results, and proposed to vary and continue his experiments to put the matter of the sup
posed poisonous nature of the bite of this spider, if possible, beyond doubt. Discussed 
by Messrs. Schwarz, Howard, Fox, and Marlatt. 

Mr. Ulke, who was present, gave an interesting description of the habits of Tachys 
inourvus Say, which he had found in numbers in the nests of ants, and which is the 
first Carabid to be determined as truly myrmecophilous. He also described the habits 
of certain ruyrruecophilous Staphylinidre, aurl exhibited a small collection of Coleop
tera made by Mr. 1'. Ulke, illustrating the local fauna of the Black Hills district. 
Discussed by Messrs. Schwarz, Howard, and Marx. 

In connection with the ~;nbject of local faunas, Mr. J. B. Smith's recent catalogue 
of the insects of New Jersey was taken up and discussed at length by the Society. 

Mr. Townsend communicated for publication a generic synopsis of the first five 
groups of the North Amercan calyptrate Muscidre. 

0 

C. L. MARLATT, 
Recording Secretary . 
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SPECIAL NOTES. 

The Texas Screw Worm.*-Prof. H. A. Morgan has put together some 
original matter on the subject of this plague to Southern cattle (Lucilia 
macellaria.) in a recent bulletin of the Louisiana Station. It seems that 
some animals were purchased for the purpose of investigation, and 
direct observations upon the insect were made. Popular descriptions 
are given of the egg, larva, pupa, and imago, and observations are re
cordetl which prove that the insect will breed upon decaying animal 
matter. The statement is made that they will breed in decaying vege· 
table matter also, but the observations proving this statement ate not 
recorded. The fly is said to be readily attracted by the odor of both 
decaying animal a,nd vegetable matter, and the author has seen plants 
in the neighborhood of a dead animal completely covered with the flies. 
The fly is said to be more or less active at night, and the author urges 
the necessity of mosquito bars in localities where the Screw-worm Fly 
is prevalent, as it is well known to attack human beings. 

All the natural openings of animals are said to be most liable to at· 
tack, particularly the " sheaths" of horses and mules and the na>els 
of uewly·boru stock, while in all animals where au abrasion of the skin 
is made the fly may be expected to lay her eggs. The death of stock 
which bas been attacked at the point where the born bas been acci
dentally broken off is recorded, but the majority of deaths resulted from 
the deposition of eggs upon spots where ticks had been killed, the fly 
being attracted by the blood. The author bad noticed, however, that 
when 1-1heep had become sick and emaciated, the characteristic Rickly 
odor bas attracted the flies, which laid masses of eggs in the folds of the 
wool, the young larvre penetrating the skin where no wound bas been 

· · madt>. 
I 11 th<· matter of pre>entives, the author iusistR upon the importance 

of burying or otherwise destroying all animal and ngetable matter, a 

• lln!lt~tin of the Agricultural Exper i m ent-~tat ion of Louisian a, No. ·.! . i'econd 
~··l'irR. T<'xa~ Screw"' orru, by Prof. H. A. Morgan. Entomologist , Baton Rou ge, 1tl90. 
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depth of from 2 to 2~ feet being necessary in case of bur~:ing, and be 
suggests also that all refuse on common dumps be disinfected. Any
thing that will prevent the stock from abrasions of the skin is a pre
ventive, and the statement is made that the barbed-wire fence and the 
Screw-Worm Fly go hand in hand. In the matter of remedies, a long 
list of substances has been experimented with, and it will be unneces
sary to mention them in detail, as but one is unhesitatingly recom
mended. This is crude carbolic acid. When the maggots have been 
eliminated from the wound the latter should be washed thoroughly 
with warm water and dressed with carbolized oil (1 part carbolic acid, 
16 of oil). If there is a cavity, lint cotton saturated with the oil should 
be inserted. Tar, grease, and fish-oil are recommended as ointments. 
The common use of mercurials is deprecated on account of the danger 
of the animal licking the parts. 

We are sorry to see that the author has not experimented with 
pyrethrum, which is useful in destroying the worms and particularly in 
causing them to forsake the affected parts. Our first specimens of this 
worm were sent us back in the sixties as abounding in the refuse of 
osage orange fruit from which the seed had been abstracted, and 1\fr. 
Morgan's experience corroborates this vegetal-feeding habit in a species 
normally sarcophagous and helcophagous. We have long been inter
ested in this insect, and are pleased that Mr. Morgan has so thoroughly 
covered the ground in his little bulletin, which, by the way, is stated to 
be preliminary in its nature. It is a valuable contribution to the some
what extensive literature on the subject, which for the most part con· 
cerns the insect's relations to man rather than to live-stock, and we wish 
that he had omitted the perfectly ridiculous figures of the insect, which 
serve no other purpose than to prejudice the character of the text. 

Physiognomy of the American Tertiary Hemiptera.•-Mr. S. R. Scudtler 
has just published under this caption a Yery interesting contribution 
to the paleontology of entomology. An interesting comparison is drawn 
between the fossil Hemiptera. of Europe and America (including the 
species found in amber), showing that 266 species have been found in 
American strata as against 218 in European strata. A number of 
striking generalizations are made, from which it appears that the 
general facies of the Hemipterous fauna is American; that all the 
species are extinct; that uo species are identical with any European 
tertiary forms; that a very considerable number of genera are ex· 
tinct; that existing genera which are represented in the American 
tertiaries are mostly American, not infrequently subtropical or tropical 
American, and where found also in the Old World are mostly those 

*Author's extras from t he Proceedings of the Boston Society of Natural History, 
vol. xxiv, 1889, pages 562 ':~ 5?C?-. 
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which are common to the north temperate zone: that there are no ex
tinct families ; and that the appearance of the same families and even 
of the same groups of genera in the European and American tertiaries 
is common, but of the same restricted genus very rare. 

Catalogue of the Insects of New Jersey.•-In a handsome volume of 
485 pages Professor Smith has given us a list of all the insects which 
are recorded from the State to which his labors have been recently 
transferred. The catalogue is the result of only a few months' labor 
and is confessedly very incomplete. In fact, as the author states, ex
cept in Coleoptera and Lepidoptera, New Jersey is practically unex
plored, and even in the collected orders northern and northwestern 
New Jersey are entirely unrepresented. The only general collection 
the author was able to consult. was that of Mr. M. S. Crane, of Cald
well. We marvel at and admire the author's great industry, but feel 
that in this case it has been prematurely applied and that further time 
and collecting would have resulted in a catalogue more satisfactory to 
himself and to entomologists generally. In its present shape it will be 
of very slight avail to the student of faunal distribution, except, per
haps, in the two orders above mentioned. Six thousand and ninety
eight species are mentioned, of which 2,227 are beetles, 1,074 butter
flies and moths, 1,140 Hymenopterous insects, and 811 two-winged flies, 
the other five orders being very poorly represented. 

Economic Entomology in New South Wales.- Tbe Government of New 
South Wales has just begun the publication of a journal entitled The 
Agricultural Gazette of New South Wales, issu~d by direction of the 
Hon. Sydney Smith, M. P., Secretary of Mines and Agriculture, the first 
number of which was published in July of the present year. The 
Director of Agriculture, Mr. H. C. L. Anderson, has sent us the open
ing number, which is a very creditable pamphlet of 15-! pages and in 
which we are pleased to see that the subject of insect pests receives a 
great deal of attention. Our esteemed correspondent, Mr. E. Sidney 
Olliff contributes three articles to this number, entitled, respectively, 
Insect Pests (a consideration of the Codling Moth and Apple-leaf 
Roller), Insect Friends and Foes, and the Maize Caterpillar and Moth 
(Heliotltis armigera). The first and the last of these articles are each 
illustrated by a well executed heliotype plate reproduced in part from 
the reports of this Department, and, what with the work being done 
by Mr. Olliff at Syduey, Mr. Crawford at Adelaide, Mr. Tryon at Bris
bane, and Mr. French at Melbourne, the Australians are making rapid 
advances on the practical side of entomological study. 

*Catalogue of insects found in New J ersey. By P rof. Jno. B. Smith. From the 
finn 1 rt>port of the State geologist , vol. i i. Treuton, 1890. 
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Root Galls of Australia.-Since the preceding notice was written we 
have received Part 2, Vol. 1, of the Agricultural Gazette of New South 
Wales (August, 1890) and are pleased to notice that it is devoted en
tirely to the consideration of an Anguillulid wbich damages potatoes, 
parsnips, mangels, and the roots of the peach. The subject is treated 
in a masterly manner by Dr. N. A. Uobb, the pathologist of the De
partment of Agriculture of New South Wales. A most eareful study 
of the life history of the species involved is given and an analytical key 
to the species of the genus Tylenchus follow~S. Descriptions of the 
different species are then given and the final section of the paper con· 
siders the question of remedies. Dr. Cobb identifies the species with 
t he one treated by Dr. Neal in Bulletin 20 of this Division and adopts 
Dr. Neal's provisional name of Tylenchus arenarius. He is unfamiliar 
with the paper by Prof. G. F. Atkinson published as No. 1, Vol. 1, of 
the ''Science Contributions from the Agricultural Experiment Station, 
Alabama Polj·technic Institute" (reviewed in INSECT LIFE for March, 
1890, page 263), in which this form is determi~ed as identical with the 
European H eterodera radicicola, although Doctor Cobb admits that the 
species may be this latter, his uncertainty arising from the insufficiency 
of the description and from lack of literature. Doctor Cobb gives the 
results of no experiments of his own with remedies, but publishes a 
very concise and admirable summary of the recommendations of others, 
giving the greatest prominence to the trapping remedy proposed by 
Professor Kuhn on the basis of Strubell's investigations. He also de
votes considerable space to the different means by which the disease 
may pass from one piece of land to another and in this connection the 
influence of a good system of surface drainage is brought out. 

We congratulate the Director of Agriculture upon the publication of 
tsnch an admirable paper. 

Notes upon Ephestia interpunctella.-We publish in this number a 
note under the above heading by Mr. W. H. Patton, in which he arrives 
at the conclusion that Ephestia interpunctella, E. kuhniella, and E. zere 
a re all synonyms. We publish the note in deference to Mr. Patton's 
well known reputation as an entomologist, but can not do so without 
entering our strong dissent from his conclusions. We have long since 
adopted zere as a synonym of interpunctella, but fully believe in the dis· 
tinctness of kuhniella, though originally inclined to believe that they 
might prove synonymous. Full study confirmed us in the opposite 
view, and, while we do not attach great generic value to the differences, 
the fact that Mr. Hulst in his recent monograph of the Phycitidre of 
North America has placed them in two diff<'rent genera (kiihniella be· 
longing to Ephestia proper while interpunctella is placed in Guenee's 
genus Plodia, is certainly corroborative of their specific distinctness. 
The main difference between the two genera, as indicated by Mr. Hulst, 



135 

is that in Ephestia the palpi are erect while in Plodia they are porrect. 
The criticism concerning the larva shown at fig. 30, Vol. II, is equally 
unfortunate, as we have carefully studied the early stages of interpunc
tella and are equally familiar with those of Gelechia cerealella, the early 
stages of both species being represented in large series in the National 
Museum collection. 

REPORT ON A LOCAL OUTBREAK OF GRASSHOPPERS IN IDAHO. 

By LAWRENCE BRUNER. 

Prof. C. V. RILEY, 
LINCOLN, Nlt.BR., _September 1, 1890. 

U. S. Entomologist, Washington, D. C.: 

Sue I submit herewith a brief report on my recent trip into the Northwest, for the 
purpose of investigating the reported locust or gras~:~hopper plague in portions of 
Idaho, Montana, and Utah. The trip was made in company with Mr. T. H. Marsland, 
of this city, who acted as an· assistant while in the field . 

Respectfully, 
LAWRENCE BRUNER, 

Special Agent. 

We left Lincoln on the 7th of August and proceded to Soda tlpriugs, 
Idaho, where the first stop was made. Here inquiry was made of the 
settlers as to any possible loeust depredations within that immediate 
vicinity or in outlying regions. The country round about was also vis· 
ited by us, and careful collections mad13 of such locut~ts and other in
sects as wer~ to be obtained. After three days bad been spent in this 
work, and no locust plague discovered east of the Utah and Northern 
Railroad, either through report or by actual obsen·ation, we proceeded 
to Pocatello, Idaho. Here we remained a day, busying ourselves in 
interviewing various persons belonging to the immediate locality, as 
well as others who lived in Montana aud other portions of the North
west. Collections were also made in the valley of the Portnuff and 
among the foot-hills adjoining, but none of the destructive locusts were 
obtained. 

During the day spent here a miner from Butte, Mont., was inter
viewt~d, who informed us that several weeks previously he bad seen 
large numbers of grasshoppers in the vicinity of Red Rock Lake, Mon
tana, and Henry Lake, Idaho, bnt was not certain as to the kind. His 
description of the insects, however, lead me to believe they were 
"natives," and not t.he much-dreaded Rocky Mountain Locust. 

From Pocatello Wtl proceeded westward to Shoshone, Idaho, the near
est point on the Oregon Short Line of tbe Union Pacific Railway, to tbe 
Camas Prairie of Logan County, Idaho, and where we bad bf'come 
pretty well satisfied the grasshoppers of which we bad come in quest 
woul«l be fonnd. Upon arridng at Shoshone we accordingly began 
immediately to investigate, and soon fonn<l a number of specimens of 
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Camnula pellucida, which we were assured was the insect that was 
doing all the damage on the prairie and the entire farming region 
about. The few straggling hoppers that we found in the streets and 
among the fields along the railroads just outside of town were said to 
have been carried down from the regions above on the locomotive and 
cars running between Shoshone and Ketchum. Be this as it may, we 
were now certainly very close to a region invaded by a locust plague, 
either of local or foreign origin, but most probably the former. 

On the following morning we arranged with several ranchers who 
were in from Soldier, a town. situated in the prairie about 40 miles north
west of Shoshone, to accompany them to the-region. The owner of the 
team was accordingly engaged to transport us across the lava-beds and 
intervening divide which separates Shoshone from the Camas prairie, 
or upper valley of the Malad River, an exceedingly beautiful and fer
tile valley through which flow many clear mountain streams. Like 
many of the other fertile valleys of the region hordering the great in
terior basin, this valley is the remains of an ancient lake that was pro
duced at the time of the lava outflow, and afterwards drained by the 
wearing away by erosion of the comparatively narrow ledge of lava at 
its lower end. 

About 22 miles out of Shoshone we stopped at a rancher's over night, 
and at his place found the first signs of the hoppers. Here we were 
taken over a meadow of about 80 or 100 acres in extent, which was 
pretty well covered with the Camnul,a pellucida, which we were informed 
bad bred in the adjoining hills. These had not, however, done any 
great amount of injury, since they bad not come down into the valley 
until quite recently, nor had they at any time during the summer 
shown much activity or voraciousness. Up to the time of our visit no 
eggs had been observed to have been deposited by them, and but few 
of the locusts were seen in copulation. Other small areas in the imme
diate neighborhood were infested by similar isolated swarms that had 
originated from stragglers wmch left tae prairie during the summer of 
1889, in small swarms that entered the hills in every direction. On 
the following morning we started across the ridge afoot for the next 
ranch, 6 miles away, while the team went around, about20 miles. Dur
ing this walk we encountered several small swarms of the same locust, 
all of which were observed to be gathering in the vicinity of water or 
meadow grounds. Some of these latter hoppers were copulating, but 
most of them were sitting singly or in groups upon the ground or veg· 
etation. None of them appeared to me to possess the usual activity 
belonging to the species as I had seen it previously. 

When we arrived at the ranch for which we had been making, the 
hoppers were found in large numbers all over the meadows and along 
the lower slopes of the canon walls where the vegetation showed the 
presence of considerable moisture. Here, too, we noticed the seeming 
lack of activity among the hoppers. ~owhere did they exhibit that 
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voraciousness and desire to be on the move that I bad been so often 
accustomed to see in them on previous occasions. After joining the 
team and proceeding up the valley towards the divide separating the 
Snake River plains from the Camas prairie, we encountered still other 
scattered swarms of this same locust. Some of these swarms were 
quite small, while others were of respectable size. All of them Wf>re 
confined to the valley or lower slopes of the foot-bills and showed a 
tendency to keep as close as possible to water or green vegetation. 
Just before reaching the divide a small swarm of them was encount· 
ered which appeared quite active, and which were engaged in deposit
ing eggs. These we_re gathered on a low gravelly flat which covered 
possibly one-half an acre in extent. Only a small per cent. of the lo
custs thus gathered here were actually engaged in depositing eggs, and 
but few eggs had thus far been placed. 

Beyond the divide, i. e., on the prairie side, the locusts became quite 
general in their dispersion, but were by no means abundant until we 
arrived upon the prairie proper and came to the vicinity of fields of 
grain. Here they were ~verywbere, and their work of destruction be
came apparent on all sides. Fields of grain bad been stripped to the 
bare soil in places, while the prairie grasses were greatly damaged. 
Even the weeds of the country occasionally showed their ravages. 
Some wheat-fields still bad the bare stalks standing rigid, looking like 
so many porcupine quills stuck perpendicularly into the ground. Occa
sionally a field would be passed where but little damage bad occurred. 
In but few instances, however, was the injury complete, for almost 
every farmer in the valley, so far at least as we visited it, had a por
tion of some or all of his crops spared by the ravaging hordes~ 

After establishing ourselves in the valley we soon began our work of 
investigation by inquiry and personal observation, and in this manner 
in two days bad obtained a pretty thorough knowledge of the hopper, 
both for the past and present, with some notions as to its possible 
future also. We ascertained that it first made its appearance in 
numbers sufficiently great to attract the attention of the settlers about 
four years ago, when some injury was done to gardens, and here and 
there to fields of grain about the edges along road-sides. The follow
ing year larger areas were infested and more extensive inroads made 
into the cultivated crops. Even at this time no especial attention was 
paid to the enemy, for all the farmers and ranchmen had an abundance 
and did not miss the comparatively small per cent. which fell to the 
hoppers. Last year was a very dry one, and the greatly increased 
hordes of the locust soon w_orked their way through field after field, 
which they left almost bare. This, together with the scarcity of wild 
grasses upon the meadows and foot-hills, occasioned partly by the 
drouth and partly by the ravages of the locusts, very quickly attracted 
the attention of the settlers. Then, too, to make the ravages appear 
more complete, these depredations were followed by a very severe 
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winter, with deep snows and l>ut little wind to bare the hill-sides, 80 
that stock might secure feed. 

Early in the summer of 1889, soon after the locusts attainerl their 
growth and became fledged, they left the valley for the foot-hilh1 and 
mountains, where their eggs were left iu great quantities in all avail. 
able places. In this migration the prevailing direction taken by the 
hoppers was easterly, varying from northeast to southeast. A few of 
them also went to the north and south, according to the position theJ 
{)Ccupied upon the prairie in relation to the surrounding and adjoining 
bills and mountains. Instead of remaining upon the low grounds 
where there is moisture, they left for the apparently arid biJl.slopes-a 
trait not usually supposed to helong to this particular species of locust. 
On the following spring, that is, the spring of 1890, the deep snows 
disappeared, and the young first hatched on the hill-slopes exposed to 
the sun's direct rays, thl3 water ran off, and by the time the hoppers 
were grown was normal ou the valleys and low ground, where it was m 
excess early m the season on account of the deeper snows than usual. 
Instead of continuing on their course away from the prairie, the 
hoppers now turned in tiJeir tracks and came back to the valley, with its 
greener grasses, moister ground, and fields of succulent grain; and 
here they have for the most part remained. This year eggs were de. 
posited upon gravelly spots in tiJe valley. In many cases these are 
{)f considerable extent, but usually do not cover an area of more than 
a few acres. 

Such is the outline history of this particular locust outbreak as nearly 
as could l>e ascertained in so brief a time as we had at our command, 
and with so little opportunity to travel over the region embraced in the 
area overrun. This area now extends over a strip of country commenc· 
ing at a point to the westward of Soldier, Logan County, about 30 miles 
aud extending as far to the westward as Lost River and Birch Creek. 
It occupies a strip of country about 30 to 50 miles in width and about 
140 miles in length. The place of greatest abundance appears to be 
that region usually called the Camas Prairie, on the Malad River and 
the valley of Wood River below Halley. These regions are shown ap· 
proximately on the accompanying map of Idaho, which I inclosewith 
the report. 

As nearly as I could ascertain no efforts were made during the past 
four years to keep the insect in check or to prevent its ravages, save in 
a single instance. This was done by a Mr. Fred Hastings, who flooded 
his grain field while the hoppers were still quite small, with the result 
that as soon as he turned off the water and the fields began to dry the 
little fellows left. The reason why nothing was tried in the line of 
remedies is to l>e laid to discouragement on the part of' the settlers, 
rather than to any other single reason. After we had been in the region 
and had talked with a number of the rancbmen thev felt much en· 
eouraged and have decidrd to see what can be done si~ce the General 
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Government has shown an interest in their afflictions. What they want 
is directions as to how to proceed, and they will do the work cheer
fully and thoroughly as far as can be done in a hilly and mixed country 
by a small population. 

NATURAL ENEMIES AND PARASITES. 

Prior to this summer but few of the locusts appeared to be troubled 
by any insect or other enemy, nor hav-e any been observed to succumb 
to fungus diseases, and perhaps but few to other contagious ailments. 
During the month of August and also near the close of July many of 
the hoppers were found to contain maggots of some Tachina fly, which 
eventually killed them. Some contained as many as three or four of these 
grubs each. Others were attacked by the locust-mite, while a host of 
them were captured by digger-wasps and robber-flies, these latter being 
exceedingly numerous in individuals at the time we were in the country. 
In looking over a number of fields and portions of the prairies we were 
.surprised to see how many of the hoppers had really been destroyed by 
these agencies. In some localities as many as one-half dozen dead were 
counted on a square yard; and taking the prairie over it was estimated 
that there were enough dead on the ground at the time to make one to each 
.square yard. Aside from the insect enemies noticeable there were evi
dently many others at work in thinning out its ranks. Birds, fowls, and 
.small mammals, together with the few reptiles that are native to the re
gion also did much towards their diminution. In addition to all these 
there appeared to be some disease extant among the hordes, which ren
dered the victims sluggish of movement, and dark in color, containing a 
sort of viscid brownish substance throughout the body. A very large per
centage of all the hoppers seen npon the prairies appeared to be affected 
in a greater or less degree by this disease. It was probably due to this 
disease that the majority of all the hoppers of the region owed their 
torpidity. 

FUTURE OUTLOOK. 

My impression, after having visited the region and having carefully 
looked over the entire field, is that this plague is rapidly on the 
decline, and that with ordinary climatic conditions but little fear need 
be entertained for the future. As we have observed, the locusts have 
become diseased the present year, numerous insects and other enemies 
are at work on them, and the eggs are for the most part laid in the 
valleys. Many of these egg-areas will be flooded with water from the 
ditches during this month so as to cause them to swell this fall, and 
the young will accordingly hatch earlier in spring, and can be handled 
with water when water is abundant, aml before the grain has started 
mnch. Then, too, we mnst no forget to mention the almost miracnlous 
appearance of toads tltn.t came so uuiv-ersally and nnmerously over the 
region during the past summer. Millions of these batrachians hatched 
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in the valleys and foot-hills wherever water stood in pools, and aftpr 
they had feet began spreading over the country. These will, if tber 
winter favorably and come out again in spring, of themselves be nearly 
sufficient to clear away a moderately extensive ~rassbopper plague. 

Should the inhabitants then lend a hand and assist these natural 
enemies in their efforts to check the plague, the summer of 1891 will 
end the grasshopper plague in that part of the State at least. 

Leaving Soldier we were driven 30 miles into Haley by W. T. Perkins, 
who was untiring in his efforts to aid us in securing all the knowledge 
available concerning the locusts in the prairie and surrounding country . 
.lfroru Haley we proceeded by rail to Shoshone and Boise City. At this 
latter point collections were made of the different locusts that were to 
be met with. Here the short-winged form of Melanoplusflavo-annulatus 
Thos., known as Pezotettix enigma Scudd., was taken in large numbers; 
in fact it was so common at one point that it had become a nuisance,if 
not a pest. But, as the species prefers open country to the cultivated 
fields and low meadows, it may never prove injurious to crops. Aside 
from this hopper several other locusts were also present in larger num
bers than usual in the foot-bills back of town. None of th6 Oamnula 
pellucida were found or reported within less than 25 or 30 miles to the 
eastward. 

Aside from thes~ insects it was noticed that the codling moth and the 
apple-tree aphis hold almost complete sway in the beantiful orchards 
with which the region abounds. Almost every apple and pear is puuct· 
ured by the larvre of the former, while the latter cover nearly every 
apple-tree in the city, and what is to be most regretted is that noth· 
ing is done to check these enemies. Thousands of bushels of valuable 
fruit fall to the ground and are permitted to lie there and rot and propo· 
gate the future broods of the worm. None of the "wind-falls" aregath· 
ered and fed to hogs or even dumped into the river. 

li~rom Boise City we returned to Pocatello, where we took train for 
Beaver Canon, one of the points to be visited as indicated in the letter 
of instructions. Arriving at this latter place, we soon learned that 
locusts were not present in more than ordinary numbers either here or 
across the divide in the vicinity of Red Rock anrl Henry's Lakes. This 
we learned from a rancher and guide to Yellowstone National Park who 
makes his headquarters at Henry's Lake. He said the 'hoppers were 
not at all common about either lake, in fact hardly plentiful enough for 
fish-bait. After spending a day here we went south to Ogden and Salt 
Lake City, at both of which points collections were made. 

Upon inquiry among the railroad men who pass through there, it was 
not thought necessary to proceed toN ephi, the seat of last year's grass· 
hopper injuries. We accordingly started for home, stopping over one 
train at Cheyenne, Wyo. While here we were informed that there were 
a great many grasshoppers along the line of the Cheyenne and Northern, 
a branch of the Union Pacific Railroad. These locusts our informant 
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claimed were the old style migratory species which he had so often 
"herded off" the garden "when he was a kid." They cover a strip of 
country about 20 miles in extent, or from Uva to Wendover, near old 
Fort Laramie. He had not noticed them flying nor migrating; said 
they were quite plentiful, but nothing like when they visited Nebraska 
years ago. Had also noticed large numbers of the long-billed curlew 
among them all summer. Not having the authority to do so, we did not 
visit this region; hence can give no more detailed information concern
ing these insects than what has just been said. 

Unless other swarms of locusts are present in portions of country not 
visited. there need he but little apprehension of invasions during next 
year. True, the extended drought for several successive years has been 
quite favorable generally to the increase of this class of insects, and we 
may expect local injuries at many points throughout the United States. 
But, as far as the migratory species are concerned, little danger is to be 
looked for. 

ON THE USE OF CONTAGIOUS DISEASES IN CONTENDING WITH 
INJURIOUS INSECTS. • 

By HERBERT OSBORN. 

Four years ago I presented a paper before the Eastern Iowa Horti
cultural Society in which I discussed the possibilities of treating inju· 
rious insects by means of their various contagious diseases and the lim· 
itations which seemed to me must be recognized in such treatment. 
Further observation has impressed me with the correctness of the 
ground then taken, and the subject seems to me of such importance that 
I venture to bring it up here and repeat, in part, the substance of my 
-earlier paper. 

Considering the possibilities of the subject and the importance evi· 
dent even after a brief study of it, it seems strange that these diseases 
have received so mue attention as they have. 

This may have been in part due to the fact that there seemed so little 
hope of making any practical use of such diseases, but, probably, more 
on account of' the difficulties involved in the study and the lack of' pos
itive knowledge as to the nature of all diseases of an epidemic character. 
Of late years, however, and largely on account of the Rtimulus given to 
the study by the progress of the germ theory of disease, this su~ject 
has been claiming wide attention anrl is receiving extended study at 
the hands of a number of investigators. 

While there can be no question that the subject has been too much 
neglected in the past, there seems at present some danger of the other 

---·---- ------------
• Rea.tl before the Entomological Club of the American Association for the Advance

ment of Science, at Indianapolis, August 22, 1890. 
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extreme, or rather that ft•om an exaggerated idea of what may be ex. 
pected from this new means of contending with insects disappointment 
must inevitably follow, and then abandonment of a method which, taken 
in its proper Jimit, may prove of very gre~.t advantage. 

It is my object in this paper to bring together some facts to show 
what may reasonably be expected from this source and to point out as 
far as possible the limits, as they appear to me, of its applicability. 

Naturally the only diseases over which we can have any practical 
control, and which can therefore be encouraged at our pleasure, are 
those of a contagious nature, or we may probably say with safety those 
due to the spread and multiplication of specific disease germs. 

Bearing this in mind three inquiries will naturally arise: First, 
what diseases have we as a basis upon which to work Y Second, to 
what extent can we control, encourage, and disseminate such diseases, 
what limit will naturally surround their distribution, and what insects 
can be reached? Third, how will such methods compare in cost and 
effectiveness with other methods of destroying injurious species? 

As regards the first point we are well aware of various diseases that 
attack and. destroy many species of insects, some of the most common of 
which have been characterized under the names of Muscardine; Gras· 
serie, Jaunes or Jaundice; Pehrine; Flaccidity, Flacherie or Schlaff. 
sucht, and Foul Brood, as well as tlle various kinds of Entomophthora 
affecting flies, locusts, cicadas, and the Chinch Bug. These diseases are 
so well known and their characteristics have been stated so often that 
a repetition here is unnecessary. It may be stated, however, that care· 
ful descriptions of some of the most important are given by Prof. C. V. 
Riley in the Report of the United States Entomologist for 1885, and by 
Prof. S. A. Forbes in a pamphlet entitled ''Studies on the Oontagious 
Diseases of Insects;" also a summary of them in m.v paper already 
mentioned, Transactions Eastern Iowa Horticultural Society, in report 
Iowa State Horticul.tural Society for 1886, pages 400-405. 

Summing np these diseases, I think no one will deny their great 
economic importance, on the one band, as destructive agents to very im· 
portant industries, such as sericulture aml apiculture, and on the other 
hand as natural checks workmg more or less constantly as efficient 
agents in destroying insects of an injurious nature. Nevertheless, in 
order that our knowledge should give us a really practical advantage, 
it is necessary that it should provide us with means for controlling tbe 
multiplication and spread of the various forms so that we may prevent 
the destruction of insects of domestic value and encourage and hasten 
their action where nsed as agents in preventing or counteracting in
juries of destructive species. It is exceedingly fortunate and profita· 
ble when a sudden epidemic carries off hosts of chinch-bugs or cabbage· 
worms, but until we can start the disease in localities where it is not 
at work, and carry it over from year to year so as to set it to work at 
our pleasure, we can not consider that our knowledge of the disease or 
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the germs producing it has reached the point of practical applicability. 
Let us see, then, to what extent these conditions have been met or are 
likely to be met by future investigation. 

The investigations of Pasteur upon the pebrine, etc., of silk-worms 
and the measures recommended by him resulted in restoring the silk 
industry of France from a state of probable annihilation to a most 
prosperous condition. The same measures will protect the silk industry 
of the Uuited States if it ever assumt'S important proportions, while 
there can be little doubt that measures equally effective must result 
from a knowledge of the foul brood of bees.• From this side, thereforet 
we can be assured of practical advantage from the studies of insect 
diseases. As regards tbe control of these diseases in the other direc
tion there appears to be more difficulty. The disease appears, for in
stance, in a brood of insects that is present in great abundance and 
kills them off at a tremendous rate, until, perhaps, there is no material 
for it to feed upon, and it is checked by the destruction itself has 
wrought. How, then, shall the germ be preserved to start anew in 
subsequent ~·ears? Or the disease may be raging furiously on certain 
insects in one locality, while healthy insects in countless numbers may 
be causing their usual havoc in another. How shall the disease be 
transported aud bow can it be so spread as to quickly affect the in
sects¥ 

To show how these conditions occur in practice I may be allowed to 
repeat briefly an actual trial in the direction of introduction of one 
form of disease. During the fall of 1883 I learned that the cabbage
worm disease was raging in Illinois, while at the same time healthy 
worms were plenty here, there being no evidence of disease. I at once 
wrote to Professor Forbes, asking him to send me some of the diseased 
worms. He did so, and in due time they arrived, and I at once placed 
some of the diseased worms on cabbage plants infested with worms, 
and also sprinkled some of the plants with water in which I bad mixed 
fluids from the bodies of dead worms. Later I found one dead worm,. 
apparently from effects of the disease. The cabbages being gathered 
sooner than I expected put an end to the trial out of doors, bHt I fed 
some worms in confinement upon cabbage lean-s and expo:-oed them to 
the disease. A number of these died with all the characteristics of the 
disease, awl microscopic examinations showed them to contain the same 
micrococcus as recognized by Professor Forbes to be the specific form 
of this disease. Last fall, however, the disease commenced at a point 
,·ery near where I started the experiment two years before, and spread 
rapidly until, during tile latter part of the fall, cabbage worm~ all over 
the ueighborhood were dying rapidl.v from its etlects. 

\\' ltih• it is unsafe to affirm that this resulted from the introduction 
two year~'\ predously, it is uot improbaule that such is tue fact, aml I 

• A po iut which is now considert>tl as fully re<Lched. 
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feel considerable confidence that this disease may readily be transferred 
from place to place. 

As to the possibility of preserving the germs from year to year, Pro
fessor Forbes has succeeded in one instance in carrying a species of 
micrococcus in culture-tubes over winter, inoculating with these the fol
lowing summer and producing apparently the specific disease of that 
organism. We may consider, then, leaving out of the question the 
difficulties of the process, that it is possible to both hold the germs for 
a limited time and to start the disease anew in the same or another 
locality. 

Admitting, however, the possibility of preserving and transporting 
the disease, we have still the problem of how to make the disease spread 
with that certainty and rapidity necessary to make it of practical value. 
Moreover, any remedy to be of general utility must be of such a nature 
as to be easily and properly applied by people unacquainted with the 
methods of germ -culture. It might be quite impracticable to send a 
trained bacteriologist into every county in a State to inoculate the 
chinch bug with fl.acherie. 

The slowness with which the disease operates, eveu at best, makes 
it doubtful whether the method can ever be used where immediate re
sults are desired. This is particularly true of all but the bacterial 
forms, and even with tllese a period of incubation must elapse after the 
first introduction, and a further period before the disease will spread 
from those first infected to other individuals. We can scarcely look 
to it, therefore, as a source of relief from sudden and unexpected in
vasions of iusects. When successfully introduced its spread will de
pend upon anum ber of variable conditions, abundance of material upon 
which to feed, amount of communication among insects, atmospheric 
-conditions, etc., so that final results would l>e uncertain. The applica
tion of such diseases may, therefore, be considered as limited to the 
power of preserving temporarily and introducing into different local
ities, and not embracing the power to regulate the conditions which 
-control the spread of the disease once introduced. 

Naturally such diseases spread most rapidly among gregarious in
sects and least rapidly among solitary species, and of solitary species 
most rapidly among those most numerous in individuals and least rap
idly among those that are rare. The remedy, therefore, will be limited 
in general to wide spread gregarious insects or those occurring con
stantly or periodically in great numbers. Of these we may mention as 
examples the tent caterpillars, web-worms, cabbage-worms, chinch· 
bugs, locusts, May beetles, army worms, etc. 

The final test will, of course, be thp, cost as compared with other rem
edies equally efl'ective. But cost will depend almost entirely upon the 
time in which the results are desired. In a cabbage-patch the disease 
could be introduced in a single spot at slight cost, and in time it might 
.spread over the entire patch. Or, if introduced so as to cover the en-
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tire patch at once, the cost would probably be greater than that of some 
other remedies, but this might be more than compensated for in this 
case by effectiveness, since we are all aware of the difficulties of apply
ing liquid remedie~ for this pest. With potato bugs, however, it is ex
tremely doubtful whether any disease could be artificially introduced 
which would begin to compare with the arsenical applications when cost 
and efficiency are taken into consideration. To sum up, I think we are 
justified in the following inferences: 

First. That there are diseases amply sufficient as a basis for economic 
work, the bacterial forms giving the most promise for all cases where 
early results are desired, while those due to fungi, so far as present 
knowledge goes, propagating slowly, can only be used as slow but 
efficient checks to injurious forms, the most we can do with them being 
to introduce tuem in localities where not already found. 

Second. That the diseases can be controlled to the extent of preserv
ing the germs for a season and transporting them from place to place 
to use for inoculation, but that its spread in nature will be affected by 
conditions beyond our control, while only such insects as occur gregari
ously or live in mingled hosts can be attacked to advantage. 

Third. That the cost of application would prevent its adoption ex
cept in certain forms. 

Finally, we must consider this method of contending with insects at 
best as but one of a number of profitable methods to be used in certain 
cases where other methods are insufficient and to supplement other 
methods where it can be done to advantage. With this end in view 
the diseases of insects are worthy of the most careful study, and will 
not, I think, disappoint us in their final results. 

A NEW AND REMARKABLE ENCYRTID : IS IT PARASITIC t 

BY L. 0. HOWARD. 

In September, 1890, Dr. J. N. Rose, of thfl Botanical Division of this 
Depa;rtment, brought to the Division some herbarium specimens of the 
twigs and flowers of Coursetia (1) mexicana, Watson, a rare leguminous 
tree collected in the Alamos Mountains of Mexico early in 1890, by 
Dr. Edward Palmer. The plant was in full bloom, and fully half of 
the flowers bad the petals pierced with a small round hole opposite the 
stalked ovary. The hole extended through into the oYary, which was 
abnormally swollen, and which was found to contain in many instanees 
a perfect adult of a very abnormal Chalcidid just ready to emerge. 
Other unperforated flowers were examined, and in similar swollen 
ovaries the same insect in an ad,·anced pupa state was found. Out of 
over fifty flowers which I examined I was unable to find one which was 
not iufe~ted in this peculiar way, and in one case the base of the pistil 

1~746-No. 4--~ 
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was Rimilarly swollen and contained another specimen of the insect. 
Dr. Rose however was more fortunate, and after some search found a 
single uninfested ovary, from which he was able to count the ovules 
and thuR to identify the plant. 

FIG. 20. Tanaostigma coursetim: a, ovary of Ooursetia mezicana with the Tanaostigmajnst issuing ; 
b, adult male-enlarged; c, male antenna; d, female antenna; e, veins of fore wing ; j , tip of middle 
tibia and tarsus-still more enlarged (original) . 

The specimens of the inseet which had issued and were found in the 
papers which contained the plants were badly broken, and it was im
possible to extract perfect specimens from the swellings, but from such 
as could be found it was at once evident that the insect was a very ex
traordinary Encyrtid, the large and undivided mesopleura, five-jointed 
tarsi, and the large mesotibial spur conclusively placing it in this sub
family. 

Now, all the species of the Encyrtinre are parasitic so far as their 
habits are known, and consequently the most careful examination was 
made to decide whether some other insect had previously occupied the 
swellings. The cavities were uniform, with no apparent opening, and 
not a trace could be found, even upon microscopic examination, of any 
insect other than the Encyrtid. The pupal exuvium of this last was 
found, together with the characteristic little mass of excremental pellets 
discharged just before pupation, but nothing else. It is conceivable 
that the parasitic larva might have devoured its host "hide aud hoof," 
but hardly conceivable that it should have eaten its excrement, yet of 
this uot a trace was to be found. • 

* Had this excrement been found, there would have been no difficulty in distin
guishing it, as chalcidid larvre void no freces in the course of their growth, but only 
at the moment of transformation, when it invariably, so far as I have observed, takeM 
the form of a few (6-12) rather large pellets, grouped together, and of a grayish color. 
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A series of cross sections was made of the stalk below the ovarian 
cavity to ascertain whether it had been burrowed by this or any other 
lan·a, with the result that the plant tissue below this point was found 
to be intact. 

So far as appearances go, then, this Chalcidid is phytophagous rather 
than parasitic, yet from the perfect uniformity of habit in the sub
family to which it belongs this state of 
affairs is almost incredible. We must leave 
it for future field observations upon this 
species or upon some congeneric species to 
definitely settle this most interesting point. 

Not alone from its habits, but also from 
its structure, is this insect of great interest. 
It is closely related to the abnormal and 
long-misunderstood genus Tetracnemus of 
Westwood, originally described in the Mag
azine of" Natural History for 1837 page 258 FIG. 21.-Tetracnemusdiversicomil, ma1e, 

'J 1 1 enlarged (redrawn from Westwood). 

from the male sex only, and from a specimen captured upon oak in 
Coombe woods, in July, 1835. We reproduce here Westwood's figure of 
this abnormal insect, and it will be seen from the ramose antennre that 
it closely resembles certain members of the subfamily Eulophince. 
Walker in fact placed Tetracnemus in this latter subfamily, consid
ering that Westwood bad miscounted the tarsal joints in his species. 
Ashmead, however, on the strength of a species captured in Florida, 
bas confirmed (Proc. En tom. Soc., Washington, i, 203) the accuracy of 
Westwood's conclusion, as does also the form which we are about to de
scribe, in so far as it shows that there are Encyrtin re wi th branched 
antennoo. Up to the present time, then, the ouly members of this great 
subfamily having this striking peculiarity are Westwood's Tetracnemus 
dicersicornis, the undescribed species mentioned by Ashmead and the 
insect we are now treating, the latter posse~sing particular interest from 
the fact that we have the female sex, which is uot known in Tetrac1temus. 

TANAOSTIGMA • gen. nov . 

.Male.-Resembles so mew ba t closely Tetracnemus W estwood . An tenure 11-jointed+ 
2 ring-joints; scape with a slight expansion below, the expansion faintly u rrate; 
pedicel one-third as long as s~ape, narrowed at base ; joints 1, 2, 3, and -! of the funi
cle ( not counting ring -joints) each with a single long ha iry dorsal ap ical ramus, each 
ramus bent forward and reachiu~ to hase of club ; j oints 1 a nd 2 short , subequal in 
lt1ngth, and considerably broader than long ; j oint 3 one-t hi rd longer t han 2; j oint 4 
rather mo1·e than twice a8 long a• 3; joint 5 ra th er more tha n th1'ee times as long as .J, grad
ually widening towards tip; j oint 6 a li ttle Ionge,. than 4, JJradually widening from 5; 
club ova.! , somewhat fi a tt.euetl , t wice as lon g ns joint 6 of t.he funicle and slightly 
wider. joints plain . F ace sunken in and shriveled in death : ocelli f orming a straight 
line. Mesocntum u·ith a faint tmnst•erse, slightly oblique impres3ed line j ust an terior to 
----~---------

• Greek , Tiivao~+urzy;n]. 
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and almost parallel with the scrtto-scapular furrow, nnd connecte.d with this by a faint me
dian longitudinal impressed line j scapulre just meeting at tip, the mesoscutellum therefore 
pointed anteriorly, rounded posteriorly. Wings hyaline, not ciliate; marginal vein 
long; postmarginalless than one-third as long as marginal; stigmal a trifle more than 
twice as long as postma1·ginal and descending almost vertically into the wing, the club bend
ing abruptly outwards. Abdomen very short, almost tmucate behind. Middle tarsi 
short, two-thi1·ds the length of the shod tibire j mesotibial spur rather slender for this 
group, but longer than the first tarsal joint and acutely pointed. 

F emaZe.-Antenn re with the same number of joints as in the male; scape with a 
rather broad leaf-like expansion below; pedicel short and rounded; flagellum broad, 
flattened, slightly clavate, the joints of the funi cle all broader than long, convex 
basally, concave apically , gradually increasing in length and width from 1 to 6; club 
as long as the first four funicle joints toge ther. Face short; cheeks scarcely rounded; 
antenna! grooves very sharp ; ocelli in a straight line or the middle one is very 
slightly anterior to the lateral ones. Thoracic and wing characters as in male. Ab
domen punctate, turned upward at tip; ovipositor slightly extruded and pointed 
upward. 

Tanaostigma coursetire sp. nov. 

Female.-Length 1. smm; expanse 4mm; greatest width of fore-wing 0. 64mm. Head, 
face, thorax, and abdomen finely, closely, and evenly punctured. General color blue
black; pal pi white; a narrow black band above mouth; just above this a broad yel
low-white band extending across the face around the base of the eyes to a short dis
tance behind the genre ; above this a narrow black transverse band from eye to eye 
at base of antennre ; above this a yellow-white band of about the same width, from 
eye to eye; antenna! groove yellow-white; a light-yellowish spot behind ibe eyes 
and above the first-mentioned yellow band, and a narrow line of the same color 
across occipital margin between the eyes; proplenra and mesopleura edged abo1e 
and in front by a narrow yellowish band; antennre black; front coxre edged with 
yellowish-white ; other coxre and all femora and tibi re black, lighter at joints; front 
tarsi d118ky ; middle t a rsi yellow-white ; bind tarsi yellow-white; last joint black, 
first joint dusky at base. Thorax and abdomen with sparse silvery scale-like pu
bescence, easily rubbed off. 

Male.-Length 1. 4mm; expanse 3. 2mm; greatest width of fore-wing 0. 62mm, Gen
eral color uniform metallic blue-black. Head, thorax, and abdomen very faintly 
shagreened, shining, almost smooth. Coloration of legs as in female. 

Described from 3 li? , 9 ~ specimens, all more or less mutilated, taken 
from ovaries of Ooursetia ( ?) mexicana collected in the Alamos Mount· 
ains, Mexico, by Dr. Ed ward Palmer. 

NOTES ON GARDEN INSECTS. 

By F. M. WEBSTER. 

Pieris rapre was not observed during· trip through southern Indiana 
in June of the present.year, and did not appear about La Fayette until 
after the lOth of July. When it came, however, it was excessively 
abundant and was repeatedly observed ovipositing on cabbage dis
played by grocers in front of their places of business in the most 
crowded portions of the city. 
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Spilosoma virginica.-Larvre exceedingly abundant in June and was 
a serious cabbage pest. These larvre were also very destructive to 
young peas, and were also observed feeding on the foliage of the goose
berry. During September, 1888, these caterpillars were observed feed
ing on the silk of corn and on the leaves of the cotton plant. 

Jfamestra picta.-Larvre observed during September, 1888, denuding 
the ears of growing corn of their silk. 

A.grotis saucia.-In St. Francis County, Arkansas, early in May, 
1888, the larvre were excessively abundant in fields of potatoes, where, 
in connection with the following species, they committed serious depre
dations by devouring the foliage. They did not appear to attack the 
stems, although at the same time, iu gardens, they were cutting off 
both cabbage and tomato plants. 

Prodenia lineatella.-On April 25, 1888, the larvre were observed in 
considerable numbers in Tensas Parish, Louisiana, depredating upon 
young corn. They varied in length from one-fourth to a full inch, the 
smaller individuals being engaged. in eating the parenchyma from the 
lower leaves, while the larger individuals seemed to have crawled up 
the plant and made their way down the "spindle" among the unfolding 
leaves, and were eating out elongate holes in those which were the 
youngest and most tender. The following day we found them engaged 
in riddling the leaves of cabbage in gardens. A few days later, in St. 
Francis County, Arkansas, associated with the preceding and in about 
equal numbers, they were ravaging fields of potatoes, not attacking 
the stalk, but eating every vestige of a leaf from them. On June 26 
of same year, in thP- vicinity of La Fayette, Ind., several young larvre 
were observed feeding on the parenchyma of the leaves of wheat in 
fields, and a few days later a much larger individual was observed eating 
mto the head of an early set cabbage. Still later they were found on 
late planted corn feeding on the foliage. 

Pionea rimosalis larvre were observed near Mitchell, Lawrence County, 
destroying cabbage in the garden of Mr. J. A. Burton. They were 
abundant and working serious injury. 

Silpha inccqualis.-While I do not present this as a garden pest, any 
facts relating to the vegetal food habits of members of this genus of 
beetles can not fail to be of interest. For myself, until this season, not 
a single member of the genus bas been taken under circumstances 
which would indicate other than a diet of decaying animal matter. On 
Juue 18, in a small decomposing head of cabbage, in a garden, I found 
one of these beetles under circumstances which strongly indicated that 
it was feeding upon tlle diseased tissue. 

Systena bla.nda .. -In June Qf present year these beetles seriously dam
aged a small field of beets on the grounds of the Indiana Experiment 
Station by riddling the leaves with holes to such an extent that the 
foliage was well nigh destroyed. 

Diabrotica vittata.-These beetles were excessively abundant the 
}lr«'sent season, and varied their usual food by devouring the silk of 
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corn. A common species of spider (No. 649) was observed to prey 
upon both this and the Tarnished Piant-Bug, Lygus pratensis. 

Diabrotica 12-punctata.-As stated in my report for the year 1887,• 
the lal'vre of this species sometimes become seriously injurious to young 
corn in Louisiana. In accordance with the suspicions expressed at 
that time, viz, that the species would soon be heard from farther north, 
the same habit and method of attack were the following year noticed 
in both Arkansas and Indiana. In the former State we observed the 
ravages of the larvre in St. Francis County early ill"" May, and in tfle 
latter State they were found in the fields of the experiment station on 
July 12. In Louisiana the depredations of these larvre were studied in 
fields of corn, preceded the year before by a crop of cotton. In Indiaua 
the field had been for several years devoted to timothy meadow, and 
had been plowed in the fall and again in J nne, some time before the 
crop (which was intended for the truck market) wa.s planted. 

When first observed at La Fayette, on July 12, the larvre varied in 
length from o.smm to 15mm in length, the latter being, doubtless, nearly 
full-grown, as examples placed in a breeding-cage, fed for some time 
after and developed to adults August 2 to 5. Adults were observed 
pairing on August 9 and during the season until October; yet we 
failed to get larvre originatiug from eggs from adults confined in breed· 
ing-cage, on growing corn, during this entire period. Nevertheless, as 
adult beetles and larvre occurred simultaneously in both Louisiana and 
Indiana, it seemed probable that there are at least two broods North 
and possibly more in the South. 

The largest larvre observed were 15mm in length, body gradually in
creasing in size from head to posterior extremity. Head small, brown 
above, darker at sides; jaws, dark brown; antennre, white, three-jointed; 
head beneath, nearly white; mouth parts, other than the jaws, nearly 
white. On the head are many bristles, these being shorter and more 
closely placed in the vicinity of the mouth; eyes wanting. The three 
thoracic segments are shorter and better defined than the others, the 
first being coriac~ous and yellowish-brown above. The legs, six in 
number, are nearly white, short, fleshy at base, and armed with short 
bristles. Encircling the base of each leg is a loop-shaped, dark line, 
with the stem of the loop extending upwards on the outer side to a 
small, poorly defined, semi-circular brown patch, whose base is formed 
by a distinct dark line. There are sparsely placed bristles on the body, 
the last segment of which is obtuse and provided beneath with a pair 
of tubercles or false prolegs and above with a circular brown leathery 
patch, which forms a conspicuous feature of Dia.brotica larvre. In this 
case the posterior margin of this patch is produced, forming a slight 
ridge a nd bearing a long, erect bristle. Color of body white, with tinge 
of yellow; wholly opaque. 

" Report of Commi ssioner of Agriculture, UlSi, pp. 148, 150. See, also, Mr. H. 
(;ar wan , in I NSECT LIFE, Vol. II, p. 179. 1889. 
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Of the food plants of the adult in the South I know but little. Its 
:congener, D. longicornis, is very fond of the blossoms of the cotton 
~ plant, which may be also the case with this species. 

Phorodon mahaleb.-This appeared at La Fayette the present season 
'on potato vines, and several generations were reared from the infested 
!plants. 

Smynthurus hortense.-These active little insects were extremely 
'abundant in Indiana the present season. About La Fayette I observed 
rthem feeding upon young cucumber-plants! the injured parts of plant 
~ not being affected by other insects or fungus. They were also reported 
;· by Mr. C. G. Boerner as injuring young tobacco in Switzerland Oounty 
during the month of May. 

~' SOME OF THE BRED PARASITIC HYMENOPTERA IN THE NATIONAL 
COLLECTION. 

(Continued from p. 18). 

Family ICHNEUMONIDl£1. 

Subfamily lchneumonince. 

ParaBite1 . Hostl . 
·Ichneumon creruleus Cr . .... ... ......... . Undetermined pupa (Arctia 1) . St. Louis, 

Mo., April 4, 1872. 
Ichneumon malachus Say . ... . ..... . . . .. . SpiloBoma vi1·ginica F . St. Louis, Mo., April 

17 and March 29, 11::!71; January 12, 1874. 
ilchneumon subcyaneus Cr .......... ...... SpiloBomavirginica F. St. Louis,Mo.,April. 

NematuB rentraliB Say. Washington, D. C., 
August2, Hl86. 

Collected also in North Carolina, New York, 
New Jersey . 

. Ichneumon unifasciatus Say ..........•... Acronycta oblinita Sm. and Abb. St. Louis, 
Mo., 1870. 

Arctia sp. St. Louis, Mo., April 28, 1874. 
Received also from ·wisconsin and Illinois. 

Ichneumon pnerilis Cr . .................. Noctuid f Washington, D. C. , Apri128, 1874. 
Ichneumon ruliventris Brulle ............ PyrameiB cardui L. St. Louis, Mo., Sep-

tember 1870. 
Collected also in Virginia and Pennsyl-

va.nia. 
f Ichneumon signatipes Cr ............... .. . SpiloBonta virginica F. St. Louis, Mo., June 
1 6, 1867; September 11::!70. 

1 
Ichneumon lewisii Cr .. .. . .. . . .. . .. . ... .. A1·ctia sp. St. Luuis, Mo., May 30, 1870. 

· Ichneumon j ucundus Brul\6 . ... . .... ... . . Haden a devaBtatl'ix Brace. La Fayette, Ind. , 
I July 23, 188ti. 

Collected also in District of Columbia, Vir-
, ginia, and Montana. 
Ichneumon pravus Cr .••••....... . ....... Fidonia ja.r:ona1·ia Minot. St. Louis, Mo. , 

June 6, 1878. 
,Ichneumon wilsonii Cr . .. .......... . .. ... Acronycta on black birch. March 14, 1884. 
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Ichneumon brevi penn is Cr . . . . . . . . ...... Leucania albilinea Guen. St. Louis, Mo., 
(T), July :!H, 1876. 

Collected in Colorado. 
Ichneumon facet us Cr . . . . . .•• . ..........• Lepid. pupa. St. Louis, Mo., June 23. 

Collected in Virginia. 
Ichneumon Jeucopsis Ashm . . ....•...•.... Tortricid pupa on oak. Alameda Countr, 

Cal., March. 
Amblyteles snbrufus Cr . . . ... . . . ..• . . . .. . Hesperid pupa. Placer County, Cal. 

Collected alt~o in Michigan. 
Amblyteles nubivagus Cr ...... .. .. .. . .. . Cucullta intel'1nedia Speyer. Washington, 

D. C. , February 21, U389. 
Collected also in Wisconsin. 

Trogus exesorius Brulle .. .............. .. Papilio asterias F. Rt. Louis, severaldatea. 
Washington, D. C., May tl, 1883; May!O, 
1883. 

Papilio tunws L. August 6, lt!83. 
Collected in New York and Texas. 

Phreogenes ater Cr .. . ... . . .... .. ... . . . ... .lEge1'ia tipuliformis L. Michigan. (C. M. 
Weed) . 

.lEgeria exitiosa Say. Missouri, July 22, 
11:372. 

Collected in Wisconsin and Illinois. 
Phreogenes gelechire Ashm . ... . .••. . . . .. . Gelechia gallre-solidaginis Riley. New 

HampshirA1 August, 1880. (Mary Treat.) 
Phmogene8 exiguus C r ...... . ... .. . . .. . . . Lophoderus t•elutinana Walk. MiBBouri, 

June 24, 1886. 
Collected in Colorado. 

Phmogenes hemitiloides Ashm . .. ........ Saw-fly on Betula nigra. Washington, D. 
C., March 12, 1884. 

Ph reo genes vincibilis Cr . .......... . ...... Pyralid on Thistle. Washington, D. C. 
Collected in Indiana. 

Phreogenes sp . . .. ... ...... . .............. Saw-fly on Black Birch. Washington, D. 
C., March, 1884. 

Centeterus sutularis Ashm .. .. . .. ...... . . Chloridea rhexire (T) West. 
Colpognathus euryptychire Ashm ..... . .. . Eu1·yptychia saligneana Clem. July 5 and 

18, 1884. 
Herpestomus plutellre Asbm . ............. Plutella crucijera1·unt ZeJI. Indiana. 
Dicrelotus sp ... .. ...... .. .. .......... .. .. Saw-fly on Betula nigra. Washington, D. 

C., March 15 and 28, 1884. 

Subfamily Cryptinre. 

Exolytns gelechire Ashm . . . . .. . ..... . . . .. Gelechia on potato tuber. Alameda Coun· 
ty, Cal., November, 1887. 

Hemiteles thyridopterigis Riley ..... . .. . . Thyridopteryx ephemerreformis Haw. St. 
Loui<~, Mo., Florida, and Georgia. 

Hemiteles thyridopterigis var. leucozo- Thyridopteryx · ~hemerreformis Haw. St. 
natus Ashm. Louis, Mo., April ~6, 1874. 

Heruiteles thyridopterigis, var. fuscus Thyridopteryx ephemera'jormis Haw. Tala· 
Riley MS. lab, Fla., January 18, 1888. 

Hemiteles melitrere Ashm ................ Melitrea chalcedon Bd. Alameda County, 
Cal., July, 1887. 

Hemiteles coleophorre Ashm .............. Coleophora sp. Los Angeles County, CaL, 
July, 1886. 

Hemiteles variegatus Ashm ....... . .....• Bucculat1·ix on Oak ( Q. agrifolia.). Alameda 
County, Cal., October 14, 1885. 

Collecterl in New York. (Linti"J.er.) 
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Hemiteles selmre Riley MS .......... .... Aletia xylina Say. Selma, Ala., Septem-
ber, 1880. (Schwarz.) 

Dipterous root-gall on Oak. Cadet, Mo., 
June 21, 1tl85. 

Collected in South Carolina. (Atkinson.) 
Hemiteles gracilarire Ashm . ....... ... .... Gracilaria packa1·della Cham b. Kirkwood, 

Mo., July 16, 1886. 
Hemiteles bucculatricis Ashm ...... ...... Bucculatrix on Oak. Washington, D. C., 

July 19, 1884. 
Hemiteles cryptiformiH Riley MS .. ...... . Acronycta betulre Riley. Maryland. 
Hemiteles mesochoridis Riley MS ........ t1panteles congregatus Say, infesting Philam-

pelus pandorus Hiibn. Norwalk, Conn., 
August :3, 1887. 

Collected in Missouri. 
Heruiteles mandibularis Prov ............ Gracillaria purpuriella Cham b. Kirkwood, 

Mo. 
Hemiteles anuulatus Ashm . .......... .... Tineid pupa. Los Angeles, Cal., April, 1887. 
Heruiteles columbiana Ashm ............. Coleophora t!p. Washington, D. C. 
Hemiteles hemerob1icola A.shm ........... Hemerobius sp. Grand Ledge, Mich., July, 

1881. 
Hemiteles townsendi Ashm ............... Puparium of Diptera (Muscid). Washing-

ton, D . C., December 30, ll'l89. 
Collected also in Michigan (Townsend). 

Hemiteles syrphicolaAshm ........... .... Allograpta obliqua Say, found on wheat. 
Washinjjton, D. C., July 3, 1tl84. 

Hemiteles alrefasciatus Riley MS ......... Psyche confederata G. & R. 
Hem i teles sordid us Riley MS .. ....... .... Org11ia leucostigma A. & S. St. Louis, Mo. 
Hemiteles periliti Riley MS .............. Meteorus communis Cr. T Washington, D. 

C., Augnst 21, 1882. 
Hemiteles rufiveutris Riley MS ........... Ch!-ysopa feeding on Lecanium on Pine. St. 

Louis, Mo., July!'<, 1876. 
Hemiteles minutus Riley MS ....... ...... Empretia stim1tlea Clem. Washington, D. 

C., May 14, 1883. 
Hemiteles ashmeadii Riley MS .. . .... .... Ph1·yganidia californica Pack . Alameda, 

Cal., July . 
Hemiteles laticinctus Riley MS . ......... . Leucania unip1wcta. New Haven, Conn., 

June, 18tl0. 
Phygadeuon pubescens Prov ....... .. .... Nematus similaris Norton. " "ashington, 

D. C., February 14, 1tltl0. 
Phygadeuon walshiro Riley MS ....... .... 11'alshia amorphella Clem. Fairbury, Ill. 
Mesostenus gracilis Cr .... .. ..... .. ...... Dakruma coccidirora Comstock. Maryland 

(f) July 24, 18t:l0. 
Collected in Connecticut and Texas. 

Mesostenus thoracic us Cr ..... . .......... Pyralid on Hickory. Kirkwood, Mo. 
Collected in New York, Virginia. Michigan, 

Texas, and District of Columbia. 
MesostenuH albomaculatus Cr ............. Cmmbus sp. Texas (Belfrage). 

Collected in New York. 
Mesostenus arvalis Cr .................... Poli~tes sp. Kansas, September, 11li2. 

Collected in Texas. 
Cryptus alamedensis Ashm ..... . ......... Lepidopteron. Alameda County, Cal., April, 

11:'87. 
Crypt us american us Cr . .................. Py,·rhm·ctia isabella A.bb. & Sm. May, 1882. 

01·apta comma Harr ( \\'estcott). 
Collected in Texa11, Virginia, Illinois, and 

Colorado. 
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Cryptus round us Prov ...... •... .... ..... . Crambus vulgit>agellus Clem. 
Cryptus nuncius Say (C. extremat1s Y) • .. . P/atysarnia cem·opia (L). Missouri, ~fav 

1868; Nebraska, July and August, , •• ;,: 
and June, 1889; Brookingij, Dak., June 
18, 188~; Philadelphia, Pa ., 18·'.!. 

Callosamia promethea Drury . 
Collected in Texas. 

Cryptus bell us Cr . ........ . .. . .. . . ... .... Tolype vellida Stoll. New York (Fuller). 
Crypt us extrematis Cr . . . ... . .... .. .. .. . . Bombycid Y on Gnaphalium . Bluffton, s. 

C., December 4, 1889; February, 1~90. 
Cryptus ultimus Cr .. ..... . . .. ... .. .... .. Willow swellings (Euum s.-nodosa Walsh). 

St. Louis, Mo., January, 1872. 
Cryptussp . . . .. ... . .... ..• ·- . ... . .... .. . Saw-fly on Black Birch. Washington, D. 

C., March 12-15, 1884. 
Cryptus atricollaris Walsh . . . ... . ... . .. . . Leaf-roller on Plum. t St. Louis, Mo. 

Collected in Missouri and Illinois. 
Cryptus carpocapsrn Riley MS .. . .. ....... Ca1-pocapsa saltitans Westwood f in seed! 

of Euphorbia. Mexico, August 29, 1~<•7 
Crypt us cyaniventris Ril ey MS ... -- . .. . .. Hyd1·ocampa p1·oprialis Fern. f on Water 

Lily. Florida, March 26, 1888. 
Orthopelma americana Riley MS ...•.. .. .. Rhodites gallH on wild rose. West ClifT, 

Colo., March 25, 1888. 
Orthopelma bedelli rn Ashm . . . .... . .... ... Bedellia somnulentella Zell. St. Louis, Mo., 

October 24, 1870. 
Orthopelma minutum Ashm . ...... . .... . Rhodites erythrogasfe1·galls. Jamaica Plains, 

Mass., May 21, 1884. 
Orthopelma occidentalis Ashm . . ... . __ . _. Rhodites similis Bass. gall. Salmon City, 

Idalw, November 28, 1883. 
Collected in Montana. 

Orthopelma rosrncola Ashm ... . _ . . .. . . . _ .. Rhodites ignota 0. S. gall. Pariah, Utah, 
April25, 1882, and June 15, 1882. 

Orthopelma americanum Riley MS .. .. ... . RhoditPB ignota 0 . S. galls. West Clitf, 
Colo. 

Orthopelma californicum Ashm .... . .. .. . Rose gall. Alameda County, Cal. , May, 
1887. 

Catalytns pallipes Ashm .. . ..... .... . ... . Saw-fly larvrn, external parasites. WBSb· 
ington, D. C., May, 1881. 

Stibeutes pettitii Cr .•. _ .. .. .. .. ....•..... Bucculat1·i;,r; found on stone. Virginia, 
April5. 

Stibeutes gentilis Cr ..•. . . __ • _ . .. ... .. ... Leucania unipuncta Haw. August, 1875. 
P egolochus bucculatricis Ashm . ... . ... . . . Bucculatrix on Beech . Washington, D. C., 

April 18, H:!84. 
Pezomacbus minim us Walsh ... . . . . ...... . Leucania unipuncta Haw. August, !875. 

Subfamily Ophionince. 

0 h . L " "" / l h C March 18, 188'l. p wn macrurum mn ..... . ... _ . . .. _ •.. ..1. e ea po !IP emus ramer. 
May H, 1!:!74. 

Platy8amia cecropia L . Missouri. October 
3, 1869. 

P. cecropia L. (Treat). 
Apatelodes torrefacta Sm. (T) Virginia, 

July 3, 18!:!4. 
Collected in D. C. August 27, 1b78. 
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Ophion arctioo Riley MS ....••....... . ... Pyrrharctia isabella Abb. & Sm. Thomas
ville, Ga., February 12, 1879. 

Ecpantheria scribonia Stoll . Columbia, S. 
C., February 8, 1879. 

Hyperchi1·ia io Fabr. by Mrs. Treat. 
Collected iu Alameda County, Cal. 

Ophion bilineatus Say . .... . ......... . .•.. Viburnum Noctuitl ( Glrea [ Orrhodia] in· 
ulta 'I Grt.) Virginia, April22, 1885. 

Agrotis nwrrisoniana Riley. Washington, 
D. C., January 14, 1881. 

Collected in Texas, Missouri, Custer 
County, Colo., Michigan, Louisiana, 
Montana, and Florida. 

Ophion purgatus Say . ..... . ...•......... Mamestra trifolii Rott. Parksville, Mo. 
July 10 and August 12, 1876. 

Crelodasys unicornis Abb. & Sm. Missouri, 
July 10, 1871. 

Lepidopterous larva. 
Dipterous Solidago gall. St. Louis, Mo. 
Noctuid . Alameda, Cal., July 28, 1885. 
Collected in Virginia, Arizona, Selma, Ala. 

Ophion glabratum Say .................. . Hyphantria cunea Drury. July 22, 1880. 
· Thyreodon morio Fabr ......•............ Sphinx coniferarum Abb. St. Louis, Mo. f 

Collected iu Connecticut, Missouri, District 
of Columbia, Massachusetts. 

Anomalon flavicorne Say ........•......... Geometer on Black Oak. St. Louis, Mo., 
June 7, 1876. · 

: Anomalon apicola Cr ...... ................ Leucania albilinea Guen. Lawrence, Kans., 
September 23, 1876. 

Collected in Florida, Texas, Missouri. f 
· Anomalon exile f Prov ...•....•••....•.... Platysamia gloveri 1 Strecker. Fairbury, 

Ill. 
Collected in New York. 

! Opheltes glaucopterus Linn .......... ..... Cimbex americanus Leach. South Dakota. 
Agrypon puparum Ashm .................. Noctnid pupa. Al_ameda County, Cal. 

1 C harops tibialis Cr ...................... . Tortricid T 
. Charops sp ...... . .... .... . .. .•••....... . . Melitrea anicia Doub. Placer County, Cal. 
1 July(f;,1887. 

Charops apaturoo Riley MS ...... . ........ Apatura ely ton Bois.-Lec. Fairbury, Ill. 
Ex:ochilnm acronyctoo Riley MS .. .. .. .... AC?·onycta hastulifera A. & S. ou Alder. 

Virginia, June 8, 1883. 
Acronycta lupina Behr. Placer County, 

Cal., May 30, 1886. 
Ex:ochilum tenuipes Norton ............. . . Spilosoma virginica Fab. St. Louis, Mo., 

May 31, 1867. 
Collected in Texas and New Jersey. 

Heteropelma datanoo Riley ........... . ... Datana on Walnut. Washington, D. C., 
August 19-21 1 1880. 

Heteropelma flavicorne Brulle ............ Datana on Witchhazel. Wa&hington, D. C., 
~ September 2, 1881. 

Campoplex: ~~ossitus Norton ................ Noctuid 7 Los Angeles, Cal. March. 
Collected in Vermont. 

: Mesochorns american us Cr . .. ... .. . ••.. ... Microgaster cocoons. Washington, D. C., 
September 1, 1882. 
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Mesochorus obliquus Cr ...... .. ... . . ... .. Eucltates egle Drury. Maryland, February 
12, 1884. 

Collected Washington, D. C., September 
1, 1882. * 

Mesochorus scitulus Cr ......••............ Leucania unipuncta Haw. Sheldon, Ill., 
August, 1881. Rutland. Ind. , July 2i, 
1880. 

Mesochorus aprilinus Riley MS .•...... . .. .lpanteles congregatus Say on Phlegethonti111 

carolina L. Washington, D. C., October 
20, 1880, and April 4, 1881. 

Pltlegethontius carolina L. (Secondary.) 
Washington, D. C., September 20 and 
October 21, 1889. 

Microgaster utilis French on Sphinxcarolino 
L. Washington, D. C., April 12-18, 
1881. • 

Mesochorus microgasteris Riley MS . ..... . .. Microgaster cocoon on Empretia stimlllto 
Clem. May 14, 1883 

Microgaster cocoons. St. Louis, Mo .. Sep· 
tember 10, 1876. 

Mesochorus luteipes Cr. var ..... . ... .. .. . Notodonta on Aspen. Boscawen, N. H., 
July 18, 1883. 

Mesochorus ( f) chrysopro Ashm .... . .... .. Chrysopa cocoon. 
Mesochorus sp . ........... .. .. .. ......... Rotten grape berry. September ll, 1886. 
Meloboris sp . ...•... . . . . .. ............. . . Pyralid on Nettle. Virginia, July 31, 1&2. 

Collected in Texas. 
Cremastus mcllipes Prov ..... .... ...... _ .. Depressaria pulvipennella Clem. Kirkwood, 

Mo. 
Lepid. Rose leaf-roller. St. Louis, Mo. I 
Collected in Michigan. 

Cremastns retinire Cr __ . ..• . .•••. .... _ . . Retinia (R. comstockiana Fernald) on Pintll 
rigida. Ithaca, N. Y., November 18,1879. 

Gelechia bene.ficentella M urt. Kirkwood, 
Mo. 

Lepid. Stem borer i11 Polygonum. Kirk· 
wood, Mo., August 19, 1884. 

Cremastus missouriensis Riley MS ........ Lepid. larva T Kirkwood, Mo. 
Cremastus cookii Weed ........ __ ........ Phoxopteris comptana }t'rohl. Lansing, 

Mich. (A. J. Cook.) 
Eiphosoma pyralidis Riley MS . ...... .. .. Pyralid on Solidago. Kirkwood, Mo., May 

12, 1885. 
Pristomerus mellrothorax Riley MS _ . .• • . Padisca scudderiana Clem. Kirkwood, 

Mo., May 19, 1884. 
Thersilochus conotracheli (Riley) . .... _. _. Conotrachelus nenuphar Herbst. New Jersey, 

May 26-28, 1870. 
Pachymerus sp .. ..... ... ... .. .. ... . . _ . .. Eurycreon rantalis Guen. on cotton. Boyce, 

Ellis County, Texas, July 24, 1888. 
Angitia prediscre Riley MS ................ Anchylophora nubeculana Clem. on apples. 

Ithaca, N.Y. , March 23, 1877. 
Lepid. on roots of grape. Fortress Monroe, 

Va., July 10, 1884. 
Padisca n. sp. Wa1s. on Myrica urijera. 
}t~ortress Monroe, Va., July 2-10, 1884· 

Collected in Texas. 
-------

*Has same label as preceding sp. (M. america-nus) and was probably reareufroro 
aame cocoons. 
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Angitia sp ............................... Thalpochares carmelitre(T) Morr. on Gnapha-
lium, Bluffton, S. C., January 7, H:!70. 

Casinaria compressa Cr ..... ___ ... _ ...... Lepid. larva. Hazlewood, Ohio, August 
10, 1885. 

Casinaria major Cr .... ____ .............. Grape-vine larva. (Mrs. Treat.) 
Collected also in Texas. 

Limneria rufa Riley MS .............. .... .J.plodes (Synchlora) 1·ubivora Riley. South 
Pass, Ill., July 17, 1869. 

Limneria nigricincta Ashm ....... _ ....... Tenthredinid larvre on black birch. Wash-
ington, D. C., March 12-15, 1884. 

Tineid on black birch. Washington, D. 
C;., April14, 1884. 

Collected also in North Carolina. 
Limneria noire Ashm . •...........•....... Nola sp. on willow. Los Angeles, Val .. 

1886. 
Collected in Massachusetts. 

Limneria oxylus Cr ...... . .... _ .. _ ..•.... Leucania unipuncta Haw. Huntsville, Ala. 
May 20, 1882. 

Limneria tibiator Cr. ....•..... . ..... .... Plutella cruciferarum Zell. Los Angeles 
County, CaL, April; St. Louis, Mo., July, 
1870, December, 1871; Virginia, Novem
ber 17, 1882; Rock Ledge, Fla., March 
29-April6, 11:!80. 

Acrobasis indiginella Zell. Ames, Iowa, 
May 10, 1871. 

Plusia bmssicre Riley. Washington, D. C., 
November 13, 1882. 

Collected also in Texas. 
Limneria dimidiatus Cr .. _ .... _. _ ... . .... Gelecl!ia gallresolidaginis Riley. La Fayette, 

Ind., March 25, 1887. 
Limneria annuli pes Cr .............. .... Mamestm picta Harr. Ottawa, Canada 

(Fletcher). 
Gelechia pseudacaciella Cham b. on Locust. 

Washington, D. C., September 24, 1879. 
Acrobasis indiginella Zell. Ames, Iowa, 

May 10, 1871. 
Limneria pterophorre Ashm .......... .... Pterophora on apple. Alameda County, 

Cal., August. 
Collected also in Texas. 

Limneria fura Cr. .................... ... Tortricid (?). Crescent City, Fla. 
Collected also in Texat~. 

LimneriafugitivaSay .......... . .•••. ...• Euchretes egle Harr. St. Louis, Mo., July, 
1867. 

Clisiocampa sylvatica Harr. St. Louis, 
Mo.,¥ May 19 and May 21, 1871, and 
June 17, 1883. 

Anisota pellucida Abb. & Sm. St. Louis, 
Mo., September, 1876. 

Acrobasis indiginella Zell. 
Lepid. larvm on grass. Washington, D. C., 

March 2r), 1874. 
Anisota 1·ubicunda Fab. Missouri, Decem

ber. 11-:li~. 

Collected also in Virginia. 
Limneria redemasire Ashm ..•••. . ... ... ... lEdemasia concinna Abb. & Sm. Washing

ton, D. C., August 5, 1889. 
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Limneria oligire Ashm ••••.•.••••.•••.•... Oligia versicolor Grt. Washington, D. c., 
July 19, 1884. 

Limneria ephest.ire Riley MS ............. Ephestia interpltnctella Zell. feeding on wu. 
Missouri, May, 1873. 

Noctuid pupa. Texas. (Belfrage). 
Limneria lophyri Riley ....••...•......••. Lophyrus abbottii Leach. Valparaiso, Ind., 

May and June, 1871. 
Limneria euryptychire Riley MS ••••..••• Euryptychia saligneana Clem. June ~:., 

1884. 
Limneria gelechire Ashm ......•••....... Gelechia celtisella Murtf. Kirkwood, Mo., 

August 19, 1884. 
Limneria argentifrons Cr .....••••••• •..• Crambus zeelltts Clem. Indiana, June141, 

1886. 
Limneria dubitata. Cr .....•..•••••.. . ••.• Laphygma j1'Ugipe1·daf Abb. & Sm. Jn. 

diana, October 9, 1884. 
Collected also in Massachusetts and Texas. 

Limneria. solenobire Ashm ... . .......... . Solenobia walshella Clem. Kirkwood, ~lu, 
April 27, 18b7. 

Limneriaeuurre Ashm ................... Euura sp.on willow. Pariah, Utah,April 
16, 1887. 

Limneria pa.ttoni Ashm ........•.••••..•. Cocoon on cotton-leaf. Selma, Ala., Sep· 
tern ber, 1880. 

J,imneria eurycreontis Ashm ............. Eurycreon rantalis Guen. Cowley County, 
Kansas, July ti-9, 1888. 

Collected also in District of Columbia. 
,Limneria rufipes Prov . ......•••••••....• Tortrix on oak. Washington, D. C., An· 

gust 19, 1884. 
Limneria. salicicola Ashm ...... _ ...•••••• Inquilinous Lepid. larvre in willow gall, 

London, Ontario, March, 1872. 
Collected also in Texas. 

Limneria cupressi Ashm .. . ......••. . ...• Dipterous gall on Cupressus macrocarp~~~. 

Marin County, Cal., December 6, l~il5. 

Limneria obliterata Cress .........• .....• Gelechia rubidellaf Clem. Kirkwood )fo., 
Octouer 15, 11~81 

Limneria nocture Ashm .................. Noctuid pupa found on black birch. 
Washington, D. C., July 12, 1H~4. 

· Limneria. helire Riley MS ......••••.. _ .... Helia aemula, on hickory, dead leavee of. 
Virginia, April 28, 1884. 

Limneria nepbelodis Riley MS ...... _. __ . Nephelodes violans Guen. On graas. St. 
Louis, Mo., May 1, 1872. 

Exetastes rufofemoratus Prov ... _ .. .. .... Agrotis alternata Grt. Washington, D. C., 
October 21, 1884. 

NOTES UPON EPHESTIA INTERPUNCTELL:A (HUBN.) ZELLER. 

By WM. HAMPTON PATTON, Hartford, Conn. 

Syn. Ephestia kiihn~ella Zeller. 
Syn. Ephestia zere Fitch. 

In INSEC'l' LIFE, Vol. II, No.6, Dec., 1889, pp. 166-171, this insect 
is treated in an interesting article by Messrs. Riley and Howard. Two 
important errors occur, and should be corrected. Karsch had al· 
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ready shown that kiihniella and interpunctella were only dimorphic 
forms of one species. The larvre figured and described by Professor 
Riley as those of interpunctella (Fig. 30, a b d) are in reality those of 
the Angoumois Moth ( Gelechia cerealella ~ Oliv.), with which they agree 
(see Report Commissioner Agriculture, 188!). That they do not repre
sent Ephestia iH shown by their not having the long bristles so charac
teristic of deltoid larvre. 

The dark form, INSECT LIFE, Fig. 30, should be known as kiihniella, 
the light form, ibid., Fig. 28, as interpunctella (zere). 

NOTES UPON SOME INSECTS AFFECTING CORN. 

By F. M. WEBSTER . 

Olivina impressijrons.-Vnder date of June 11, 1890, I received from 
Mr. William E. Lawrence, of Whitley County, Ind., a considerable 
number of these heetles with the statement that" they were found in a 
piece of ground which had been broken the preceding spring, the field 
being swampy and of a black soil, like those infested by wire-worms. 
The beetles attacked the seed grains as soon as the latter became 
moistened." 

When received one of the beetles had burrowed into a kernel of corn, 
in the vicinity of t.be germ, and was engaged in devouring the sub· 
stance. 

Ligyrus rugiceps.-Un April 25, 1888, this beetle was observed de
stroying corn in Tensas Parish, La., and on May 14 still greater num
bers were observed working a like injury in St. Francis County, Ark. 
Considerable damage had been done by the pest in this last locality, 
and the beetles, at night, were literally swarming about the lighted 
lamps. In both instances the injury occurred on clay soils. 

Euphoria sepulchralis.-This beetle was observed at La Fayette, on 
August 16 of the present year, eating into the kernels of corn, on the 
tips of ears, in the fields. Mr. L. 0. Howard states that he observed 
this same insect depredating upon corn in the same manner in Georgia 
in 1881. 

Sphenophorus ochreus.-The finding of eggs in the stems of Scirpu8, 
growing in fields where .the beetle was very abundant, and these eggs 
seemiug to agree with those dissected by myself from the ovaries of 
females, would appear to indicate that the egg may be deposited in the 
stem of ti.Je plant after the manner of other species of Sphenophorus, 
and not always in the root. 

Oalocoris rapidus.-In a former report I stated that these insects were 
sometimes to be found attacking the kernels of ripening wheat. Dur
ing the fall of 1888 they 'Were observed at La Fayette, Ind., engaged 
in puncturing the exposed kernels on the tips of ears of corn, and ex-
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tracting the milky substance. As many as ten individuals were ob· 
served thus employed on a single ear at the same time. 

Nysius angustatus.-On November 2, 1885, we observed the sexes of 
this species iu great numbers in coitu under Euphorbia maculata, and a 
week later obtained eggs from females taken at the time, and also 
found them under the Euphorbia. Prof. Herbert Osborn secured 
adults (pairing) and pupre on November 15, 1887.* As neither Pro
fessor Osborn nor myself have observed adults in the spring, and my 
eggs did not hatch during the autumn of 1885, it would appear prob. 
able that the species winters over in the egg. [ was absent from home 
during the spring of 1886, and lost track of the matter. 

Orchelimum vulgare.-An adult male was observed September 4, 
1888, engaged in feeding upon the substance of kernels of corn at tip 
of ears in field near La Fayette, Ind. In November, 1886, stalks of 
corn were received from Mexico, Mo., with that part below tbe tassel 
and above the upper joint fairly riddled with the egg punctures of 
0. glaberrimum. So numerous were these eggs that the farmers errone
ously supposed them to cause sickness among horses fed upon the 
stalks. 

EXTRACTS FROM CORRESPONDENCE. 

The Green-striped Maple-worm. 

I received the Bulletin from your Department for March, 1890 (Vol. II, No. 9, IN
SECT LIFE ), containing my letter and your reply about the Dryocarnpa rubicunda 
(Maple Worms). Having some additional experience to give that I hope is worth 
something, I write again. Last year the worms appearing again as abundantly as 
before, we determined to see what could be done. So when the second crop of 
moths came we followed your ad vice and destroyed as many as possible, trampling 
them down as they came out of the ground towards evening. Then when they had 
hatched out and were t!till small, by the advice of Prof. W. A. Kellerman , of Kansas 
State Agricultural College, and Professor Tracy, formerly of this State University, 
now of Mississippi, we sprayed the trees with Paris green, 2 ounces of poison to 5 
gallons of water. Some of the trees were sprayed but once, others twice, but the 
result was the same-no worms, and our trees were green while all around us the 
trees were stripped bare as before. This spring (the fifth season) in many yard~ it 
seemed as if every blade of grass was covered with the moths. By dint of watching 
we found fifteen only in our own yard, while by stirring up the people through the 
papers we have persuaded many to try the spraying, and those who have done so 
are happy in freedom from the pest, with green trees, while others are, as heretofore, 
bare of leaves and trees, walks, fences, and houses ;:overed with the disgusting things. 
I am persuaded that in this way the trees may be saved.-[ Mary F. McCluney, 214 
East ~ixth street, Sedalia, Mo., .July 3, 1890. 

London Purple for the Rose Chafer. 

I have the honor to report that about the 15th of May last, the Rose Bug appeared 
and swarmed in my vineyard in countless thousands. They proved very destructive, 
feeding not only upon the foliage but also attacking the fruit clusters just then 

--- ------
• Rep. Commissioner Agriculture, 1887, p. 162. Indiana Farmer, November27, 1886. 
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blooming on some varieties of grapes. Jarring the vines ano catching and destroy
ing the bugs made no perceptible diminution in numbers. I thought my entire crop 
ilf grapes was doomed. I concluded to spray the vines with London purple. On 
May 29 I sprayed a row of one hundred Massasoits, using at the rate of 1 pound of 
purple to 150 gallons of water. I sprayed with the Eureka Sprayer and awaited 
events. On the next day bnt few bugs could be fouud on the treated vines, and on 
tile second day following they had entirely deserted the row. The foliage received 
no injury from the spraying.-[John K. Hoyt, Luther, N.C., July 21, 1890. 

Maple-tree Borers. 

I should like to be informed by what name a borer which bores through the center 
(longitudinally) of the maple tree is designated an<l what means are adopted to 
destroy it. I have some young maple trees suffering from this pest. They first seem 
to girdle the trees with a series of holes not far from the ground, rendering them so 
weak that they are easily blown over in the wind , and then eat or bore upwards 
through the heart of the tree.-[Thomas R. Clark," Riverside Park," New York, June 
25, 1890. 

REPLY.-It will be impossible to certainly name the insect which has been attack
ing your young maple trees without seeing specimens, as there are a number of 
species which are known to work in general as described by you. It is more than 
probable that yon have confused two of the common pests of the maple. The Lepi
dorterous Maple Borer (..!Egm·ia' acerni) occurs very commonly throughout the coun
try and is frequ eutly a most serious pest. A full account of tbi!l insect is given in 
Riley'li Sixth Missouri Report., pages 107 to 110. The larva girdles the trees but 
does not puncture the bard wood, confining its work to the sap wood. 

Another maple borer frequeutly met with is tbe beetle generally known as the 
Flat-Headed Apple-Tree Borer (CI11'ysoboth1·is femorata ). The larva of this insect in 
young trees would be very apt to penet,rate to the beart of the tree as you describe. 

There are no enti rely satisfactory remedies against eitbPr of these insects. 
The Flat-headed Borer, which appears in May and June, as also does the moth of 

the " l l'gaio, may be deterred from depositing its eggs on the trunks of trees by coat
ing the trunkli with a strong soap solution or with kerosene emulsion. The same 
treatment. 111ay be of value against the lEgel"ia. Whitewashing the trunks of the 
trees has been recommended. It will be a good plan al~o to burn trees badly in
fested early in thu spring before moths or beetles have issued.-[June 26, ll:l90.] 

A Bot-fly infesting Hogs. 

"Mr. S. S. Cook came up from his farm last evening and brought with him a speci
men of a worm that is making trouble among his bogs. He has a drove of about fifty 
as fine hogs as there are in the county. Se~ eral days ago he noticed one of them 
wheezing badly, scarcely able to draw its breath, and thinking it bad some obstruc
tion in its wind-pipe, he determined to investigate. As he was sure the hog would · 
die, he had it killed. In making an examination for the cause of the trouble, he 
found that. several peculiar looking worms, about an inch in length and about a 
quarter of an inch in widtb, bad eaten a hole from the outside of the neck clear 
tbron~rh the windpipt•, and were slowly but surely strangling the animal. He se
cured on ... of the worms, and bas it with him. He says that several of his hogs are 
affected in the same way and be is afraid be will lose the whole lot.'' 

Please find inclosed a worm and clipping from newspaper sent me by Mr. S. S. 
Cook, of Parkersburg, Wood County, W. Va. He respectfully requests that the sub
j•~d be examined and a roport made to bim as to whPtber be should have the bogs 
killed or if t.here is any remedy which can be applied in t.be case. The drove con
sists of fifty bead and are of a superior breed.- [D. R. Neal, jr., Bureau of Provis
iontt aut! Clothing, Navy Department, Wasbington, D.<'., July :?f., ltlUO. 

1')"11~ "'-T .... ll 
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REPLY.-The newspaper clipping and a specimen of an insect which is infecting 
your hogs has been received. This matter proves to be one of .great interest, and so 
far as I know is the first case on record where bogs have been affected by Bot flies. 
Examination of the larva which you sent shows that it belongs to one of the internal 
bots which can only be determined specifically by rearing the adult fly. From the 
study of the characteristics of this larva it seems to belong to the genus Oephenomyia, 
the species of which ordinarily infest deer. Did you save any other specimens, and 
if so were you thoughtful enough to put them in alcohol f If so we should be very 
glad to receive additional material, and if any more of your hogs are taken with the 
same symptoms and you conduct a post mm·tent, please send us some of the worms in 

situ with a good piece of the wind-pipe and surrounding tissues.-[August 1, 1890, to 
Mr. S. S. Cook, Parkersburg, W. Va.] 

A Peach-tree Leaf-beetle. 

I send in a separate package some beetles found eating in a moderate degree the 
leaves of young peach trees from the pit this spring. They are not cornnrou and we 
wonder if they a re liable to do any damage. Will you please tell ns what they are 
and the prospects of their being injurious Y-[ Henry A. Brainard, San Jose, Cal., July 
22, 18~0. 

REPLY.-! beg to acknowledge the receipt of your letter of the 22d instant, to
gether with the accompanyi::~g specimens of an insect which is eating the leaves of 
young peach trees. This insect is one of the leaf-beetles, and is known as Chrgsochus 
cobaltin1ts. It has no common name. Like all of the other beetles of the same family 
it feeds upon the fohage of different plants, and any of them may at times increase so 
as to do some damage. This insect, however, is not known as a pest, and we should 
therefore like to be notified in case it increases to any great extent. It can always 
be kept in subjection by sprayi ng the trees with a very dilute arsenical solution. It 
should be remembered that the peach is particularly susceptible t.o the action of ar· 
seuic, strong solution burning the leaves to a greater or less extent. For a trial ap
plication I would not ad vise the use of a larger proportion than one-half of a pound 
to 2:l5 gallons of water.-[July 30, 1890.] 

Mites in a Warm-house. 

I send you the insects on the prunes in this glass; they are too small to catch and 
put in a vial. Hold the glass in the sunshine auu yotl cau see them move with the 
naked eye. They are very small. This is what I know about them: I built a warm
bouse three years ago on a brick wall16 inches through, sided and ceiled with dressnd 
pine lumber, and painted inside and out. The space between the ceiling and siding 
(16 inches) was filled with sawdust fresh from the saw and the floor was laid with 
brick. In three weeks after this house was completed the insect made its appear· 
ance and staid until colu weather, and each year in April it bas come and staid 
until cold weather. The color of some of them is red. They seem to want to get 
·about milk and things sweet, like jellies aud prunes, and meal seerns to be a favortte 
food for them. They got on the meal in a barrel in the warm-house by the millions, 
until the top seemed to be covered with dust, and we put the barrel, without cover, 
out in the sun, in August last, and they kept multiplying as we would skim the top 
of the meal off, taking the most of the bugs (or what) away, but they would be just 
as thick again in a day or two. They even crawl across the purch into the kitchen. 
Now, what I most want to know is will they be likely to bother in au underground 
cellar dug on the same spot as the warm-bouse f We burned sulphur and tobacco in 
this warm-house by the pound at a time, but it seemeu to do no goou, and we even 
washed it inside with diluted carbolic acid, but they were on band again in a few 
days. I would like to know all about them, as t.he little pests have cost me about 
$200 and lots of vexation. They seemed to come with the warm-house, ancl now that 
I have torn it out I don't w:~.nt. t.n hnilrl RnmP.t.hin"' P.l~<P. tn h :uhnr them.-r Albert 
Pound, Soonover, Ind., July ""~-. · """"'' ' ·" ., .. _ "' ,,, .,,-.. .,.. . .• " '" 
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REPLY.-Your let.ter of July 25, with the accompanying specimens of mites, has 
been forwarded to us by special agent F. M. Webster, for reply. The mites are prob
ably the species known as Tyroglyphus siro L., a species which, together with au 
allied form T. longior, is frequently reported as infesting granaries and grocery sup
plies, such as cheese, flour, and meal. Your account of their occurrence in your 
warm-house is interesting, anfl it would seem that the measures you have taken to 
rid the place should have been successful. If the warm house could have been 
t ightly closed, the fumes of burning sulphur maintained a sufficient time, ought to 
have been effective in destroying the mites. The use of bisulphide of carbon would 
have been attended with more satisfactory results. This substance will vaporize 
readily and is a powerful insecticide, but very inflammable, and on that account care 
shoulu be taken in its use. Its disagreeable odor may be easily dispelled by thorough 
airing. Where benzine can be used it w1ll also prove au efficient means of destroy
ing these pests. I can not understand why the mites should have been so numerous 
and persistent in your case, unless they were repeatedly introduced with some of the 
material (mAal, etc.) stored in the warm-house. I think that you will run no risk 
in constructing an underground cellar on the spot formerly occupied by the warm
house, if precautions are taken not to introduce mites with old meal or other ma
terial.-[August 5, 1890.) 

A Beetle in Stramonium. 

I found these evidences of the ravages of the beetle you kindly described for me 
at Mr. W. S. Thompson's drug store, 703 Fifteenth street, to-day. The stramonium 
had been in a tightly closed can too.-[A. H. Hoehling, Washington, D. C. , May 6, 
1890. 

REPLY.-The beetles which you sent from Mr. Thompson's drug store in stramo
nium proved upon examination to be Sitodrepa panicea, well known to affect all sorts 
of preserved drugs.-[ July 5, 1890. 

The Pear-slug on Plum. 

I send you a box per express containing cuts from plum trees that are being de
stroyed by an insect that is new to the foliage of this tree in this viciuity. I have 
never before seen them. The effect is the same that is often seen on my rose-bush 
foliage, but J think the enemy is not the same. The samples sent show the leaves 
after the insect has finished the tree; also the green leaves where they are now at 
work. I have not been able to determine the origin, but evidently they come from 
an egg laid. After the substance is all eaten from the leaf the insect is seen going to 
the ground. Further than that I have not been able to trace them or find their de
velopment. I hope to see a history of the enemy and its parentage and habits in 
yonr valuable publication, INSRCT LIFE. Au unusually cold, backward, and at times 
wet season has seemed to diminish the usual quantity of most varieties of vegetable 
enemies, except the cut-worm and white grub, which are rather more plenty than 
usnal. Twice spraying with Paris grGeu has save!l a fine crop of growing plums on 
all tbt~ trees where fruit set after full blossom, hut some tretls with profusion of blos
soms show no fruit at all. At full growth the worm is one-fourth of an inch long, 
allfl nuder a glass looks like jelly, smooth and glossy, generally a dark stripe along 
t.he hack. I hope some may be alive, that you may see them under a. more powerful 
glass than I have.-[W. S. Wood, Shawano, Wis., June 23, 1890. 

HF.PJ.Y.-Your favor of the 23d inst. was duly received, accompanied with speci
mens. You are right in believing that the larva on the plum is distinct from the 
ro~e·l!lug. It is, however, closely allietl to the rose-slug, and belongs wiih very lit
tlo doubt t.o the pear-tree slug (F:I"iocampa (Selandria) cerasi), the larva of which is 
known to terti on pear, quince, and plum. The eggs are deposited by the parent 
saw-fly early in Juntl in little slits in the skin of the leaf. The young larv;e soon 
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hatch and feed on the softer parts of the leaf, skeletonizing it. Full growth is 
reached in June and the larva crawls or falls to the ground and buries itself in the 
earth. The fli es appear in July and deposit eggs for a second brood. The larvre of 
this brood enter the ground about the last of August and do not transform until the 
spring following. They may be easily destroyed by spraying with hellebore, which 
may be mixed with water in the proportion of one ounce to two gallons of water, or 
by spraying with the arsenicals, Lonuon purple anu Paris green. These may be used 
in the proportion of 1 pound of the poison to 100 or 125 gallons of w a tor.-[ June 27, 
1890.] 

The Black-locust Hispa. 

I inclose some locust leaves (which are stung or eaten by a worm or insect) for the 
purpose of ascertaining if possible what it is that is doing the mischief, and if a rem
edy can be suggested to prevent it. Nearly all the locust timber has been afi'ected in 
this wanner in this section for about three years past. If it continues one or two 
years more it will doubtl ess dest-roy all that kind of timber in this part of the coun
try. It seems to blight nearly all the leaves on each tree. -[Henry Haymond, Clarks
burgh, W. Va., August 4, 1890. 

REPLY.-Your favor of August 4, together with inclosed specimens, was duly re
ceived. The specimens in question are the common locust Hispa (Hispa dorsalis), a 
very widely distributed beetle aud one that frequently o~curs in injurious numbers. 
The injury is chiefly occasioned by the small, flattened larva which mines the locust 
leaves. The beetle, which is of a. tawny orange color, marked with black, and about 
a quarter of an inch long, also feeds on lea,·es of the locust. The beetles that are now 
appearing will hibernate through winter, and will deposit their eggs on the locust 
leaves as soon as they are expanded the following spring. The fact that the larvre are 
leaf-miners makes it difficult, if not impossible, to reach them with any of the ordinar.v 
insecticides. The beetles, however, may be destroyed b.v spraying with Paris green 
or London purple, and these poisons may best be applied in spring as soon as the 
!,eaves are expanded. The adult beetles feeding on the leaves will be destroyed be· 
fore they have deposited their eggs. This treatment is impracticable over extensil·e 
forests.-[August 7, 1890.] 

Importation of Hessian Fly Parasites. 

I mail you to-day a tin box containing about three hundred Semiotellus nigripes (the 
actual numbers are 114 0 and 1731j?) some of them bred since last Thursday-seven 
days old-but the greater part bred since Sun11ay last. I hope many of them will 
arrive alive and kicking and in laying condition. I sent one dozen and a half last 
week. Next year I will try and send a package of screenings, for I think this would 
be the surest way of introducing these parasites. So far my experimenting ha<! been 
successful, for out of 10,000 Puparia I have bred but a single pair of Hessian Flies 
and about 700 parasites, which I am distributing in certain districts. Many of the 
Semiotelli have been bred from screenings, and I am inclined to think there are two 
species.-[Fred. Enock, 11 Parolles Road, Upper Holloway, London E., England, 
June 11, 1890. 

REPLY.- Your letter of the 11th instant, with accompanying specimens of Sentiotel
lus nig1·ipes, came dnly to hand. Unfortunately the insects were, without exception, 
all dead, as were also a former lot received from you a few days since. I trust that 
better luck will attend the sending of screenings which you promise fl)r next year. 
I shall be very glad if this parasite can be successfully introduced here.-(June :lO, 
1890. ] . 

Insects determined. 

You will find inclosed a few specimens of insects, which I would be glad to have 
you identify through the colnrnn" ()f TN"l<:"T T.TFE. Thav were all taken from a wheat 
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field, except the moth, which is quite commonly met this spring. No.3 and the larva. 
5 were observed to feed upon the Grain Aphis; the others were found in consirlerable 
numbers on the heads of wheat, except No. 4.-[C. C. Fenwick, St. Joseph, Ill., 
June 2:3, 1890. 

REPLY.-! beg to acknowledge the receipt of yours of June 23 with accompanying 
specimens. No. 1 is Melanectes puncticollis, family Elateridm; its larval habits are 
unknown and it is a tolerably rare beetle. Nu. 2 is Anomala undnlata and belongs to 
the family Scarabmidre. This beetle it~ not infrtlquently injurious to wheat and other 
grains. No. :.1 is Coccinella 9-notata, family Coccinellidm, one of the common Lady
birds. No. 4 is Tetmopes tetmopthalmus, family Ce1·amb!JCidm. This borer lives on 
milkweed. No.5 is the larva of No.3. The moth aent is Platysamia cecropia. -[June 
27, 1890.] 

Cheese Mite. 

I have inclosed a fungut! found ou cheese for the first time, as it is something new. 
Ia there any preventive f-[Frank H. Follensbie, Enfield, N. H., June 13, 1890. 

REPLY.-Your favor of the 13th instant, with the accompanying specim11n:;, has 
beeu received. The supposed fungus found on cheese is the common Cheese Mite 
( Tyroglyphus siro ). Tho brown, powdery mass is cow posed of the particles of cheese 
aud the shed skins of the mites. If you examine this material with a hand lens you 
will find the minute whitish mites scattered through it.. This mite lives on all kinds 
of cheese, especially if it is a little decayed, and particularly on the rind or harder 
parts. It alllo infests flour, grain, and other aubstances. In your case the only pre
ventive would seem to be to keep the shelves thoroughly cleaned of all particles of 
cheese and to destroy or remove the stale cheese.-[Jnne 19, 1890. ] 

Fighting the Rose Chafer. 

Reading in April number of INSECT LIFE 011 Macrodactylus subspinosus, I would say 
that at present I have an attack of them i11 wy vineya.rtl, that I have tried pyreth
rllm, 4 o11nces to five gallons of water, applied with a Eureka sprayer, a11d found it 
of no use. The solution, or mixt11re, seems to affect them so that they fall off on the 
gro11nd and after a time fly away. Later I used 2 ounces of hellebore and 4 of py
rethrum, and sprayed it, but find that also of no avail, so I have tried shaking on 
stretchers saturated in petroleum, and I destroy hundreds that way. Therefore, I 
am able to say that pyrethrum in my case was useless. Do you think a spraying of 
carbolic acid would be of any use in dri vmg them offf I would also t~tate that I have 
picked hundreds and crushed them in my hand, and consequently I do not believe the 
poisonous theory, unless there be an abrasion of the skin or a sore.-[E. H. \Vynkoop, 
Catskill, N. Y., June 19, 1890. 

REPLY.-Your letter of June 19 duly received. Your experience with the Macro
dactylu~ subspinosus is certainly in harmony with the article to which you refer in I:s-
SECT LIFE, and you will see that I have st.atcd that hellebore and pyrethrum are of 
don btful efficacy, the fonver being the most effective against the beetles. I a.rn glad 
to learn of your success with the use of stretchers saturated with kerosene, and I be
lieve that thi~ is the most practical of the remedies yet proposed. General Pearson, 
who is quoted in the article referred to as recommendin g eau celeste as a means 
a.gain!lt the Rose Beetle, now reports that the present year he finds this remedy una.
vailable.-[Juoe; 3, 1890. ] 

SECOSD LETTER.-Yours of the 2:.ld instant at hand. Would say that I find a 
!ltn,tcher saturated with crude petroleum quite effective, and after saturating a few 
time!! the bugs stick to it so that it does not require any shaking into a receptacle. 
I received to-day a trial pack ago of Nicotina from the Farmers' Fertilizing Cowpany, 
Syracuse, N.Y., but a:; the bugs have left my vineyard, I can not indorse it. I think 
it must prove effective, for it ao iltro11gly smells of gas-tar, and is in a very fine 
powder, and I find anything that has a strong odor dist;tsteful to them. In fact one 
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man told me he had driven them from his vineyard by burning pieces of o1n rubber 
between the rows. The manufacturers are responsible and claim Nicotina to be tha 
best insecticide in the world. The sample 5 pounds was sent mo to try and report.
[E. H. Wynkoop, Catskill, N.Y., June 27, 1890. 

A..."<OTHER LETTER.-T received a line from you last year to try the Bordeaux Mixt
ure. ·We have had no rot or mildew, but have something just as bad, that is, the Rose 
Bugs. They have stripped a good many large vineyards this year. I have been 
spraying about 18 acres out of 20 with good results. I used lime-water as st.rong as 
I could use in the spray pump, about 1 bu~:~hel of unslaked stone lime to 50 gallons of 
water and 1 pint of crude carbolic acid. Two acres that I did not treat gave an en
tire loss of fruit. Our apples, pears, and peaches are an entire failure this year on 
account of late frosts. The clay lands south of ns were troubled with the black rot 
last year; the Rose bugs are confined mostly to the ridge land. I have tried London 
purple and Paris green and Hellebore without any effect on them. Some have used 
the dry lime, but the solution is far better. Will give you the results at the dose of 
the season if you desire it. I have made a specialty of fruit for forty-six years. The 
lime does not kill the Rose bug, only prevents it from eating. If there is anything 
that will kill them l et us know before another year. I tried the same formula on 

0 ne-half of my cherry-trees, saved a good crop, while the half not treated did not 
have a cherry left-a good test.-[S. Justus, Mentor, Lake County, Ohio, June 2'.2, 
1890, to B. T. Galloway. 

REPLY.-Your letter of June 22, with specimens, duly received and referred to this 
Division by Mr. Galloway. This insect bas been fully discussed in a recent number 
of INSECT LIFE, a copy of which has been sent to you. The lime-water treatment 
which you report as being very satisfactory, is one of the more efficient of the reme
dies against this insect. Other remedies of even greater value are mentioned in the 
article referred to, but they are all of little avail against an exceptional onslaught. 
We shall be pleased to receive the report of the results of any other experiments 
you may make.-[ June 25, 1890.] 

Wire-worm Damage to Onions. 

I send by to-day's mail a small box containing some worms that are doing a great 
amount of damage to the onion crop iu this part of Washington (w• st). I found a 
number of the onions turning yellow and found the worms working on the plants 
below the surface, from one to four worms at each infested plant. If you could give 
us the name and tell us the best way of destroying them you would be doing us a 
great kinduess.-[Nicholas Vipond, Mint.er, Pierce County, Wash., June 18, 1890. 

REPLY.-! beg to acknowledge the receipt of yours of June 18, together with the 
accompanying larvre found infesting onions. The larvre belong to the click or spring 
beetles, the particular r;pecies of which can not be determined from the l:uvre, as the 
latter are scarcely disti net in allied forms. The larvre sent, however, may l.Je referred 
to the genera Drasterius and .Agriotes. The larvre of the family Elateridre, which in· 
eludes the genera mentioned, are the well known wire-worms, which are known to 
injure a large number of cultivated crops. The beetles, however, may l.Je trapped 
successfully before they have deposited their eggs in the spring by means of poisoned 
bait. Professor Comstock, of the Cornell experiment statwn, has obtained excellent 
results by using the same remedy which I found so effectual for cut-worms, i.e., by 
taking bunches of clover dipped in a moderately strong solution of Paris green or 
London purple and placed at different parts of the infested fields. These ba1ts 
!lhould be renewed once or twice a week during the early part of the summer, or the 
period during which the eggs are deposited.-[June 25, 1890. ] 

Orange-tree Bark-borers. 

Since the freeze last winter which killed so many of our orange trees a great many 
bugs are boring into them, mostly into the dead wood, but some into the sounu "'ood. 
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I send you a piece of the wo&d with some of the bugs in it and some of them in a 
quill. I have found them three-quarters of an inch deep in the wood. I woulci like 
to know if they will kill the trees.-[ B. Foster, Daytona, Fla., June 16, 1!:!90. 

REPLY.-The beetle which accompanied your letter and which you found boring 
in orange trees is one of the family of Bark-boring Beetles, Scolytidre, which includes 
a number of our must injurious insects. The species in question is Xyleborus pubescens 
and breeds in oak and other semi-tropical trees. The mature beetles burrow in trees 
Qf all sorts but have nevnr been known to infest healthy living orange trees, but 
when found in the orange always occurs in the dead or diseased wood. It can not, 
therefore, be considered injurious to the orange. The freeze of last winter, which 
you say killed many of the orange trees, accounts for the presence of numbers of 
this insect.-[ J nne 20, 1890.] 

Rhizococcus on grass. 

I send you by mail this day some Coccidt!. I found them yesterday in the same 
field referred to in INSECT LIFE, Vol. II, No. 10, April, 1890, page :~26 . This is the first 
time I have seen them since about February 1. They are on the same field and about 
"the same numbers. They have not been observed in any other place. I fail to see 
that they have affected the grass in any way.-[James Powers, Lexington, Ind., 
June 16, 1890. 

REPLY.-! have just received your letter of June 16, together with the accompany
ing specimens of Rhizococcus on grass. I am glad to got additional information on 
this interesting Coccid and will file it for future use.-[June 18, 18YO.] 

The Grape Curculio. 

Is there anything that will destroy that most abominable pest, the Grape Curculio 
(Creliodes inrequalis), which is on my grounds in countless numbers, doing more harm 
than all else combined f-[G. R. Wood, Lyndon, Ky., July 23, 1890. 

REPLY.-Your letter of the 23d, regarding the damage done in your vineyards by 
the Grape Cmculio, has been received. I fear very much that I can not help you in 
this matter. I published a short account of this insect in my first Missouri r eport, 
and Mr. B. D. Walsh is the author of a more elaborate account in his first report as 
acting State entomologist of Illinois, published in the Transactions of the Illinoi8 
Horticultural Society for l t!67. No suggestions of any great value have ever been 
made. Mr. Walsh thought that at t.he time the eggs were being deposited, say about 
the middle of June, some goou could be done by shaking the beetle8 from the vines 
upon sheets, as is done in the case of the Plum Curculio. If it can be ascertained by 
Qbservation just when the beetle begins to be abundant upon the vines, a spraying 
with a kerosene emulsion will doubtless destroy many of them. lu order to make 
these of any avail, you will have to familiarize yourself with the appearance of the 
beetle, if you do not know it al::ea.d,..- . It would be interesting to make some obser
vations on the feeding habits of the beetles early in the season, as it may be that 
they feed upon the grape leaves or stems, in which case we should h ave a ready 
remedy in the application of an arsenical mixture, as in the case of the Plum Cur
culio. Does this insect appear in numbers upon your grounds every year and is it 
very common in your neighborhood r I have ra rely heard of it of late year,., or I 
sbonld otherwise have made further observations in the lines which I have just sug
gested.-[ J nly 26, 1890.] 

Scale-insects in California. 

I !!Cud with the s:tme post as thiH :1 sm:dl scale found in an orchard here two weeks 
a,;o. 1 sent specimens to Professor Coquillett, but be could not name it. The tree 
it is on it! commonly calletl the lJox .elder. It seems to me to be a species of Acer. I 
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have not been able to find any eggs nndet• a ny of the scales, nor have I seen any of 
the young. The scale seems a species of L ecanittm, antl I have only found it on the 
one tree. I will keep a close watch on it and observe future de,·elopments. We are 
busy inspecting the orchard!i here for Lecanium olere and Lecanittn~ hesperidium. One or 
two patches of Aspidiotus aumntii have made their appearance here, but these were 
quickly cut out a nil burned aut! the infested trees and those surrounding them sprayed 
with a strong caustic-soda solution. I have been only a few months at the work of 
inspection, bnt it is intere&ting me greatly. I bave been for many s·ears a diligent 
natural-history student in Scotlanrl, so possess. an advantage of long training to 
observe over the other inspectors he re. I tinrl great difference of opinion existing 
regarding the black and brown scales, some maintaining that they will do the tree 
and fruit no harm, others that they will in the end kill the tree. Some say that they 
will not increase, but will die out in this hot and dry climate; ot.hers say that they 
will soon be over all om orchards. Then, the same difference of opinion exists about 
the effects of tbe various solutions for spraying and the time they should be used. 
Several instances of injury done, both to the fruit and trees, have occurred by spray
ing according to the orders of the commissioners; so that some other remedy is being 
sought after by the orchardists. So much difference of opinion is confusing to a. 
novice, bnt I have set about trying to find out for myself. 

In the district assignerl to me I go over each orchard carefully, noting the percent
age of trees infected with either scale, so that by next year I will be able to say 
whether it increases. I have tried the effect of some of the washes on the young of 
the black scale, and find a potasb wasb the most effective in killing them. The 
alkali in the solutions seems to me to be the active agent in killing. We recommend 
in the mean time a solution composed of 1 pound pearlash and 2 pounds resin to 1 gal
lon of water; then one part of the mixture to from six to eighteen parts of water, accord
ing to the strength required. In some cases the r esin sticks on the fruit. I intend trying 
oil instead of the resin to see how it will do. Black scale is very generally distributed 
over our apricot and orange orchards, but not in large f1Uantity. I found the eggs 
under the scales beginning to hatch in June. They are continuing the hatching 
process yet. Though the great majority of them are hatched, only in very few cases 
have I found young scales forming on the stems or leaves. In many cases I find both 
the young and eggs killed under the scale seemingly with the drynesl:! or heat. The 
killing of the scale was more apparent in an instance where the trees had been 
trimmed up. In one case I found what seemed a parasite inside of a scale. It was 
three times the length of the young l:!cale, had wings appressed to its body evidently 
in an immature state and scarcely so long as its body, jointed antenna~ one-third the 
length of its body, a small bead, and prominent eyes. I r ecently examined three 
orchards that had been sprayed for black scale, two of them with a caustic soda 
solution consisting of 8 pounds of caustic soda, 25 pounds of r esin, 2 gallons of oil, 
and 200 gallons of water. I found about 5 per cent. of the scale still alive on the 
trees three weeks after the spraying had been done; the trees were partially defoliated 
and a small percentage of the fruit defaced by the action of drops of the solution in 
the two orchards sprayed with the soda. In the one done with the pearlash solution 
I found about the same percentage of the scale alive, no leaves having fallen from 
the trees and the fruit being quite uninjured. I made some experiments with kero
sene emulsion, but was convincJd that the kerosene had little effect on the scales. 
Young scales li ,·ed for half an honr in pure kerosene. They died almost ins! antly in 
a weak potash solution. Another disputed point among the orchardists here is the 
influence of ants on brown scale; many say they eat the scale. I have never seen 
an instance of au ant tearing off a scale from a leaf or twig, but when the scale is 
torn off by some other means they greedily carry away whatever is under it. Some 
orchardists assert that the ants nurse the scale for the food it affords them. Another 
difficulty is when t.o spray an orcbard. Some have sprayed them now, and intend 
spraying again in October, but the genera l opinion is. that the heat will ar.complish 
what the spraying will do at this t;eason and tbat. all tbat is necessary is to spray in 
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October. The extent and rapid increase of our orange orchards make it of the utmost 
importance that a sure means of keeping them clean and free from all injurious insects . 
is discovered and applied. There is an effort being made just now to get a ga&ing 
apparatus to apply the hydrocyanic gas to scale-infested orchards. We are compara
tively free from pests in the mear. time,- but there are a few, and the fear that they 
may spread is directing attention to increased efforts to get rid of them. The scare 
from Florida scale bas led to increased vigilance and closer observation. I found a 
few live purple scale on young Florida treeR newly planted out this spring and made 
it known, calling attention to the danger. But no live Florida scale have been found. 
on trees planted for one or two years. A few live wax scale were shown me from 
young Florida trees that were imported this sea-sou, but with these exceptions, as far 
as I have heard, the Florida scale now found is dead. My time for research and in
vestigation is rather Iimlted. Inspectors are not paid for such work, and it must be· 
done after the usual working hours. I think sometimes money could be profitably 
spent in paying for observation. Another difficulty I have is in mounting specimens. 
for the microscope. I have not been able to find a suitable material for preserving 
the specimens on the slides, but perseverence will in the end insure success. San 
Jose scaie (Aspidiotus perniciosus) is abundant on all our deciduous trees except apri-· 
cots, and a few were found on them this season, but it is not getting so much atten
tion, as the deciduous t.rees are no source of incowe here, so they are being generally 
rooted ont to make room for orange trees. I have seen many deciduous trees nearly 
killed with this scale. While getting specimens to send I found plenty of young set
tled on the leaves.-[D. Gregorson, Riverside, San Bernardino County, Cal., July 30, 
1890. 

REPLY.-1 beg to acknowledge the receipt of yours of the 30th ultimo, together 
with the accompanying specimens. The scale insect which you find on the box-elder 
(Negundo aceroides) is a new specimen of Lecanium, which we have bad from Califor
nia on many occasions, but on a variety of plants. Your let.ter is very interesting, 
and I shall take the liberty of publishing portions of it in INSECT Lnm. The black 
Mcale bas in some portions of California a moderately effective parasite known as 
Dilophogaster califm·nica, which may account for its not spreading with yon. The 
orcbardillts who contend that ants nurse the scale insects are undoubtedly correct. 
Your experience with kerosene emulsion is exceptional, and probably ill-founded.
[August 6, 1890.] 

Household Pests. 

I am iu receipt ofyour favor of the 17th instant; also ofiNSECT LIFE. I find these 
periodical bulletins quito interesting, and am much obliged to SOil for them. Per
haps the reason the bug did not reach you was that it was put in a glass vial, and the 
vial was packed in a sardine box, the glass being interdicted. I am sorry you din not 
receive it. Reading on page 211 of INSECT LIFE I find your article "The true clothes 
moth,'' and I am surprised to find that you and I differ on this point, and while I don't 
boast of any science or learning ou the subject, I feel like defending my opinion, for 
I have a life-long experience at my back, and my business-an old merchant-re
quired me to be on the alert for this little household pest. Iu t.he old times, away 
back here in the mountains, where the merchant kept everything aud when store 
clothes were the exception, the apart.ment was not complete without a piece of sat
inet and a few yardR of broadcloth on the shelves-ol<l English-made cloth, just the 
thing to get damaged-$6 to $7 per yard. We used to be shocked occasionally by 
thuling that the moths bad cnt dozens of boles in the best pieces of goods we had. 
Then search bad to be made, and it resulted in finding a diminutive hair-worm very 
much after the order aud style of that larger cousin of his, the terror of the furrier 
and the dealer in peltries-the ordinar.v hair-worm. But this little fellow differs in 
shape fruru that cousin of his, as well as in size, for he tapers more rapidly from the 
head to the tail, and to that appendage bas an arrangement of hairs upon it giving 
it a forked appearance. (See specimens, which I seDtl yon by this mail, of this true. 
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moth.) The history of these specimens is curious, and I will give it to you. They 
were found a year ago in a parcel of ground black pepper which I had left or~r in 
my old store-adulterated pepper, which being found to be worthless, was shoved 
.aside years before, and I put them away in the trash-the pepper and the paper in 
which it was packed, intending to send them to you. To-day to my snrpriHe I found 
surviving-the progeny of cour:;e-several of them, and I fixed them up for the mail. 
I also found specimens of the hook moth, a slick, lively fellow, associating with them, 
.and I packed them all up together. He riddles the edges of well-sized paper stowed 
.away in trunks, boxes, etc., where not often handled. In the trash I found still 
.anQther household pest-a flour worm-attracted to the pile by the meal1t contained, 
meal put in to make the paper weigh, and I just leave him "to fill." And now 1 
am puzzled to know what all these moths were doing in this pepper, for there were 
hundreds of them, continuing in the hannt for years. Hoping my contribution may 
reach you safely and prove interesting.-[Calvin J. Cowles, Wilkesboro, N. C.,Jnue 
20, 1890. 

REPLY.-I beg to acknowledge tho receipt of yours of June 20, together with the 
.accompanying specimens. You do not make it very clear in what particular your ex
perience does not agree with the facts given in the article in INSECT LIFE on the "True 
Clothes Moths.'' The larva which you style the "Hair Worm" is the larva of .Alta· 
genus megatoma, one of the Dermestids and somewhat closely allied to the common 
form which infests furs, and dried specimens of animals, insects, etc. This insect is 
not a moth at all, but a beetle. The t1·ue clothes moths de,;crilJed in the article referred 
to by you are so called to distiuguish them from the Carpet Betltle or popularly styled 
Buffalo Moth (Anthrenus scrophularire), which is also a near ally of A. megatoma. The 
Fish Moth, or "slick, lively fellow'' of your letter, is with little doubt a Lepiama, 
although none ofthern were found in the package. The Flour Worm, also found in 
the package, i~ the larva of Te.nebrio obscurus. The Fish Moth and Tenebrio larva 
would find in the mixed pepper and flour a suitable food, especially if the pepper waa 
without strength. The Dermestid may have been attracted by the dead insectll or 
-other animal matter in the adulterated pepper. -[June 26, 1890.] 

The Rose Chafer on Clay Lands. 

Your favor of the 27th ultimo was duly received. No one of whom I have asked 
the q uestiou in this section has ever known of the Rose Beetle attacking vegetation on 
day lands. In fact some of our local savants have recommended placing clay 
around the roots of our grape-vines, etc., as a protection from the beetle. I have 
never heard of its being done, and of course can not answer as to efficacy. I have 
inserted in onr county paper of this week a req nest to the people living on clay lands 
in this county to let me know if they have ever known of the beetle committingrav· 
.ages on their lands and I will send you a copy of the paper marked. I am no ento· 
mologist, but am interested in anything of the kind.-[J. S. Strayer, Port Republic, 
Va., July 2, 1890. 

REPLY.-The question as to whether vegetation growing in clay soil is exempt 
from the ravages of the Rose Chafer is entirely one of proximity to the breeding pllwa 
-of the insect. It is often stated that this pest is most abundant upon crops growing 
in a light or sandy soil, but this simply proves (and my experience as given at 
the bottom of page 296 confirms it) that the beetles breed in such soil and not in stiff 
-clay land. Naturally on issuing from the ground as beetles they attack the nearest 
appropriate food. Crops growing on clay land, then, are exempt or partially exempt 
osimply for the reason that the insect does not breed in such soil. Given a cas~ when 
a clay soil immediately adjoins a light soil, you will find that the beetles will freely 
attack the crops growing in the former soil, provided there is 110t sufficient food immt
-diately at hand and growing in the sandy soil or loam. The idea of your ''local savants" 
that placing cl&y around the roots of thA grape-vines will prove a protection from the 
beetles is, in this view of the case, entirely erroneous.-[ July 8, 1 !:!90.] 
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Tomato Worm. 

For four years the tomato vines in my garden have been nearly ruined by a long green 
worm about the size of a cigar cut in half. This insect has a most voracious appetite 
and lives on the leaves of the vine, and makes its appearance some time in July when 
the fruit is young. When and bow does this worm originate f Ard above all, is there 
no solution, ablution, or deglution that can destroy this pest T If so, please send me 
the way and means.-[ Alexander Hunter, Washington, D. C., June 13, 1890. 

REPLY.-Yours of the 15th instant has been received. The insect which you de
scribe as injuring your tomatoes isthecommon Tomato Worm (Sphinx quinque-macu
·lata). If it should become abundant before the tomatoes have attained any size it 
will be perfectly safe and effective to spray the vines with London purple or Paris 
green in the proportions of one-quarter of a pound to 100 gallons of water. If, how
ever, it does not put in appearance until after the tomatoes have attained some size 
it will hardly be safe to apply these poisons. Ordinarily hand-picking is the best 
method. The large size of the worms and the marked defoliation of the vines render 
it easy to detect them. The winter is passed in the chrysalis state in the earth, and 
if care is taken during the spring plowing to collect and destroy all the chrysalids 
turned up, the numbers of larvro will be greatly reduced for the coming summer.
(June 17, Hl90.] 

The Pear-slug on Quince. 

I send you some specimens of sorue kind of a "varmint" that I noticed for the first 
time last summer on my Quince busht>s, but I destroyed them all with insect powder 
and Paris green before I thought of sending you a specimen. To-day I wa!J trimming 
my pear tree and discovered some of the same kind of sluglj, so after consulting 
neighbor Kellogg I thought best to send you a collection and ask if it is anything 
that may do much harm if let alone to propagate and multiply and replenish the 
foliage of the Quince and Pear trees. Where do they come from and where do they 
go to, and have they a father and mother, or are they natural-born orphansf They 
don't look to be very ferocious; but you see how they eat the pulp or soft parts out 
of the leaves. Neighbor Kellogg and I examined the things with a magnifying glass 
and could not discover any legs, horns, hair, teeth, toe-nails, tail, e:trs, or topknot, 
but came to the conclusion that you would know all about them as soon as you saw 
them, and would tell us something about them, and whether it would be best to spray 
them with Paris green. J send specilllens from the Pear and Quince; tht'y all look 
alike to me. As the INSECT LIFE comes to me regularly, I will look in it for what 
you may be pleased to say about my big catch.-[L. W. Ewing, Oneida, Ill., June 24, 
1890. 

REPLY.-I beg to acknowledge the receipt of your letter of June 24, together with 
accompanying specimens. The specimens sent prove to be the larvro of the Pear Tree 
Slug (E1·iocampa [Seland1·ia] cemBi), one of the Saw-flies (Tenthredinidre) . They are 
frequently abundant on the Pear and also known to attack Quince. The larva de
scends to the earth to transform, hibernating in a little cavity and producing the 
next summer a black four-winged fly. They may be destroyed by the use of belle
bore or slaked lime, or either of the arsenicals, Paris green or London purple. It 
would be advisable to spray your trees early as there is danger of their becoming suf
ficiently numerous to do much harm .-[June 27, 1890.] 
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GENERAL NOTES. 

DESTRUCTIVE LOCUSTS IN MESOPOTAMIA. 

Mr. Constantine 0. Metaxas, delegate to the French Societe Nationale 
tl' Acclimation at Bagdad, publishes • an account of injurious grasshop. 
pers in the district of Irak-Arabi, of the province of Mesopotamia, in 
Turkish Asia. Since the year 1884 this region has suffered terribly 
from the ravages of two species of locusts, but it seems that a p(lriod of 
immunity began last year. One of the species is the well-known .Mi
gratory Locust of the Old World, Acridiurn peregrinum, the other, not 
named, is a non-migratory species of the same family. The former 
hatches in Mesopotamia usually toward the middle of March, becomes 
winged within a month, and disappears under the influence of the tor· 
rid beat towards the middle of June. All efforts to combat this species 
were, up to 1889, frustrated to a great extent by the invasion of fresh 
swarms in April. These always come from the southeast, and would 
appear to originate in southern Persia, or in Beloocbistan, or still far· 
ther east. The non-migratory speciet:~ hatches later than the Acridium 
peregrinum, and becomes destructive at the time when this species dis
appears. 

Siuce the Cypriote locust machine t does not seem to be adapted to 
the conditions of the country, the 'furkish Government ordered a whole
sale uestruction of the egg-capsules. Every inhabitant of the cities was 
required to deliver each winter 25 kilograms of egg-capsules, and for 
every plow in the country a similar tax of 50 kilograms was imposed. 
As a consequence a lively trade in locust egg-capsules sprang up each 
winter. The poor people industriously collected the capsules and sold 
them to the richer classes at 1 or 2 centimes (one-fifth to two-fifthsofa 
cent) per kilogram. Au ingenious tribe of nomadic Arabs even went so 
far as to manufacture and sell artificial egg-capsules. 

Mr. Metaxas thinks that this measure, which waR continued year 
after year, had a great deal to do with the cessation of the locust 
plague, but upon reading his account it appears to us that natural 
causes were much more potent in the desired result. The early part of 
the winter of 1888-'89 was an unusually mild one. The eggs hatched 
in January and the young locusts were killed by frosts in Fehroary. 
Since the same conditions seem to have prevailed farther east, there 
were no fresh invading swarms in 1889. The soil throughout Mesopo· 
tamia contains a great deal of sulphate of lime, and the locust egg· 
capsules consequently acquire a greater hardness and consistency than 
elsewhere. Spring rains are absolutely necessary to enable the young 
locusts to break through the operculum of the capsule. The year 1889 
was an extremely dry one, no rain falling after January. and thus the 

*Revue des Sciences Nature lies A.ppliquees, 37, No. 12, Jun£'1, 1890, pp. 584-590. 
t Mentioned by us on p. GO, Vol. II. 
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eggs failed to hatch, except in irrigated districts. Also, in consequence 
of the great drought and the drying up of all swamps, the birds, espe· 
cially the "mouettes" congregated in enormous swarms on the irri
gated fields and speedily destroyed the young locusts. 

PHOSPHORESCENT CENTIPEDES. 

That there are luminous Myriopods has been known for many years, 
as also the fact that they occur only among the family Geophilidre of 
the Ohilopod Myriopoda. Both sexes are luminous, sometimes quite 
intensely so, and the luminosity spreads out over the whole ventral 
surface of the animal. If one of these Geopbilids is taken up the lumi
nous matter communicates to the band of the observer or to anything 
else with which the specimen comes into contact. 

There IS considerable dispute regarding the origin of this phos
phorescent matter. According to Dr. R. Dubois it is contained in 
the epithelial cell of the digestive tube and the emission of the light 
-depends on the moulting of the digestive tube. Mr. Mace, on the 
contrary, contends that the luminous matter is a glandular excretion, 
and that these glands (glandes preanales) are situated on the last two 
segments of the animal. Mr. J. Gazagnaire bas satisfied himself that 
the luminous matter is secreted from glands situated on the sternal 
and episternal plates. Upon pressure these glands secrete a yellowish, 
viscous substance, having a peculiar odor and which is highly phospho
rescent. 

In a more recent article (Mem. de Ia Soc. Zoo!. de France, v. iii, 1890, 
pp. 136-146) Mr. Gazagnaire reviews all previous observations on lu
minous Geopbilids, and finds that, so far as the European fauna is con
·cerned, luminous specimens were found only between the end of Sep
tember and beginning of November. The luminosity appears, there
fore, only at a certain epoch in the life history of these Myriopods. Fur
ther, in all more carefully recorded cases, luminous specimens were 
never found singly, but always in pairs or iu companies of three or more 
specimens. The few and fragmentary observations that have hitherto 
been made on the mode of reproduction in these animals seem to prove 
that the fecundation of the female takes place in autumn, or just at the 
ti1ne when the luminous specimens are fouud, and Mr. Gazagnaire is 
thus fully justified in connecting the appearance of luminosity with the 
excitement caused by sexual instinct. 

In Algiers, Mr. Gazagnaire observed luminous specimens of Orya bar
barica iu the month of April, and he concludes that in other countrie~ 
and in consequence of altered climatic conditions the period of lumi
nosity probably differs from that observed in Europe. 
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FURTHER OBSERVATIONS ON THE PARASITISM OF DATANA ANGUSU. 

Apropos to Mr. D. B. Wier's• criticism of a previous note of mine upon 
this subject, I may state that while I did not observe caterpillars being 
driven off the tree by Tacbina flies, and was very careful not to say 80, 

nevertheless, I did think such was the case. 
The present season these larvre have occurred in greater numbers 

than before for many years. The walnut tree, mentioned in my former 
note, has been again denuded of its foliage, not a leaf being left on its 
twigs or branches. The most critical search bas failed to reveal a 
single Tachinid about this tree, nor did an examination of several 
hundred of the larvre develo~ a single individual, with the eggs on 
its body. Another enemy to the pests entered the field, and, so far as 
could be observed, held undisputed sway. This was an Ichneumon, 
A nomalon relictum, and they were present in considerable numbers. 
The oviposition of these last parasites was frequently witnessed, but the 
parasitized host was seldom knocked or driven from the tree thereby. 
The favorite method of attack appeared to partake of the nature of still 
hunting, and, while isolated individuals were not ignored, particular 
attention seemed to be paid to those caterpillars which were bunched 
together on the trunk, in the act of moulting. From one to five of the 
Anomalous were observed about these masses of helpless larvre, each 
walking about in search of a favorable opportunity to place her egg in 
the body of the host. If' the eggs bad been placed at random, those 
on the outer side of the mass would have received them to the protec· 
tion of those whose bodies were nearer the center of the mass. There· 
fore, the parasites seemed to be on the watch for fresh hosts for their 
young, and would edge up to the mass, as new forms were exposed, 
and by throwing the abdomen beneath the thorax between the legs, 
they would with the rapidity of lightning thrust the ovipositor into 
the body of their victim, apparently without regard to locality. They 
did not appear to possess any great amount Qf courage, for when a 
larva made any movement, they quickly withdrew to a place of greater 
safety.-F. M. WEBSTER. 

BIRD ENEMIES OF THE COLORADO POTATO-BEETLE. 

In the report of the Ornithologist, Annual Report of the Department 
of Agriculture for 1889, page 369, Dr. Merriam gives the following note: 

Further attention has been given to the bird enemies of the potato-bug, or Colo
rado Beetle, and a few species beside the Rose-breasted Grosbeak have been found to 
eat the pest occasionally. Among these is the Yellow-billed Cuckoo, already known 
as a valuable friend of the farmer because of its habit of feeding upon caterpillars, 
both smooth and hairy. With the Grosbeak the habit of eating potato-bugs proves 
to be fairly constant, but unfortunately the bird does not seem to be very abundant 
anywhere, and hence the resulting benefits have not been generally noticed. Some 
of our correspondents have suggested that the scarcity of this bird, and perhaps of 
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others, may be due to the habit of eating insects in places where Paris green has beeo 
used, but after careful inquiry we find no warrant for believing such to be the case. 
We have not been able to Jearn of a single instance in which any undomesticated 
bird bas been found dead in the vicinity of potato fields under circumstances pointing 
to this cause. Birds certainly exercise much judgment in selecting their food, and 
it is not probable that they would eat sickly or dying insects so long as healthy ones. 
were to be found. 

In our studies upon the Colorado Potato-beetle many years ago we 
mentioned the Rose-breasted Grosbeak, which was extremely abundant 
in various localities in the west in 1872, and we are pleased to notice 
that in Dr. Merriam's opinion the apparent diminution in the numbe~ 
of this beautiful bird is not due to feeding upon Doryphoras which had 
been poisoned by Paris green. We also mentioned the Crow and the 
common Quail as feeders upon the beetle, and are glad to note the 
Yellow-billed Cuckoo as a new enemy to it. 

PROF. L. H. BAILEY'S SPRAYING DEVIOE, 

Prof. L. H. Bailey, in Bulletin No. 18 of the Agricultural Experiment 
Station of Cornell University, has recommended the adoption of "a 
spraying nozzle which is no nozzle at all." It consists simply of a de
vice for pinching the mouth of the hose. A string pulls a lever which 
presses an arm against the end of the tube, flattening it against a 
stat.ionar.v bit of metal opposite. The device is not patented, and it is 
expected that in the form of a little brass attachment it will be offered 
for sale by seedsmen. This arrangement will answel' for certain kind~ 
of spraying, but it will hardly answer for the application of certain 
insecticides where experiment has shown that the finer the spray the 
more satisfactory is the resu It. 

SILK-WORM DJSEASE IN CHINA. 

The total silk crop in Qhina last year was 25 to 30 per cent. larger than 
the previous one, a fact which warrants the belief that the silk-worm 
disease in North China is not spreading, and that there is no necessity 
for adopting the measures for its extirpation which were in contempla
tion last. That the disease exists has, however, been abundantly 
proved; but., according to the last consular report from Shanghai, ex
periments have shown that the Chinese silk-worms are constitutionally 
much stronger than their European congeners, and that even when the 
worms are diseased eggs may be produced, when under like circum
stances, it would be almost impossible to obtain them from European 
silk-worms. It is feared by experts that in districts where silk-worm 
dist'a~e spread~ silk will in time cease to be produced. Mean while 
those who urge the necessity of preventive meaP>ures such as have been 
taken in .Japan state that the quality of Chinese silk is deteriorating and 
that of Japanl'~e is improving. In addition to the advisability of ex
tirpatiug di~ease by selecting the best silk-worms and securing the sur-
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viva] of the fittest, improvements in the method of reeling silk have 
been strongly recommended, but hitherto little or nothing has been 
·done by the Chinese Government to introduce these improvementa, 
which would not only benefit the people, but augment the rt>rt> 11111 •• 

The foreigners who have established filatures at Shanghai are confer. 
ring a benefit on the country generally, and it is believed that good 
·Chinese silk properly reeled in these filatures is the best in the world.
Bell's Messenger fLonc.lon, England], August 25, 1890. 

FUMIGATING FOR SCALE INSECTS. 

The process of fumigation for the Red Scale in California seems to 
·be growing in popularity. We quote the following from the proceed. 
ings of the Orange County Board of Horticulture at its meeting of 
July 30, from the correspondence of the Pacific Rural Press: 

Mr. Preble, of the Tustin district, reported that the work of Red Scale killing was 
going bravely on; that every rig for fumigation was in demand; that orchardists 
·were each anxious to secure their turns; that a large numbt-r of groves had been com· 
pleted; that the results of the work were not entirely uniform, owing, in part, t" 
inferior cyanide used. A uniform grade of t.his article is necessary to secure the best 
results. The Commission has opened correspondence with every known mauufactur· 
ing establishment in the United States to ascertain the percentage of cyanogen indi
cated by each brand. 

Mr. Ha111ilton report.ed the same condition of things iu his district. No compul
sion has yet been found necessary. Each grower is anxiou!! to learn the surest and 
most economical method of destroying the scale. 

Mr. Keith reported a very different state of public sentiment obtained in his dis
trict (Anaheim). He stated that there were abont fifty men in that district, t.be 
·owners of trees badly infested with Red Scale, and that no one was willing to do any· 
thing for their destruction. Some claim that a perfect killing of every scale.onevery 
tree must be done, and that if the Commissioner would furnish such a remedy, then, 
and not till theu, they would employ him to kill them. But no such remedy bas yet 
heen found and prvbably never will be. But the scale are on the treesjustthesame, 
and it is only a queMtiou of time wheu the trees will be destroyed, and that time is 
very short. 

Others claim that they can not afford to kill the scale on account of thll expense, 
·unless their neighbors do the same; ano so each makes excuse and nothing is done. 

The unreasonableness of the demand for a perfect remedy needs discussion. If a 
remedy were ever so perfect the application of it must necessarily be imperfect. The 
causes are >ariout~ and need no discussion. The Red Scale has come and that to stay. 
'The best that can be hoped fori t is to so reduce it as to make orange growing profita· 
ble. This can be done either with spraying or with fumigation. But skillful and 
thorough work must be done, no matter which remedy is used. 

SWARMING OF A CRICKET AND A GROUND BEETLE IN TEXAS. 

A letter, dated September 12, 1890, from Mr. G. H. Ragsdale, Gaines· 
·ville, Tex., conveyed the information that a flight of crickets, acco~· 
panied by a small dark beetle about a half inch in length, visited h1.8 
'locality about the 9th and lOth of the month, particularly in the citi~· 
.appearing to drift in an easterly dir~ction und showing tbemseh·es 
.abundantly on the west walls of buildings. A second letter, dated Sep· 
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tember 19, from Mr. J. Reverchon, Rose Cottage, Dallas, Tex., reported 
them to have been very numerous in Dallas, and inclosed two clippings 
from the Dallas News, both dated September 11, which showed Fort 
Worth and Waco to have been particularly infested. They were espe· 
cially attracted to the t·lectric lights, and in Waco the stone base of the 
city hall was black with their moving masses. It was said that there 
were enough to make several cart loads. All-night restaurants were 
compelled to close. Large quantities of the crickets having been swept 
into the gutters, both there and in Fort Worth, they produced a nau
seating stench. 

Under date of October 4 Mr. Ragsdale sent us specimens of the 
cricket and of the beetle in question. The cricket belongs to an un
determined species of Gryllus, which we have had in the collection 
some time, botb. from Dallas, Tex., and New Orleans, La., and the beetle 
proves to be Harpalus gravis, Le~. Our first impression was that the 
Rarpalus was attracted by the _great numbers of the crickets and 
was feeding upon them, but it appears that in September, 1887, were· 
ceived the same beetle from Fort Worth, from Mr. H. C. Edrington, 
with the statement that these beetles bad made their appearance in the 
.same part of Texas about the same time of the year for the past two 
years in immense numbers. Mr. Edrington made no remark about the 
accompanying crickets, and the occurrence of the Harpalus remains as 
much of a ruystery as the swarming of the "overflow bug" (Platynus 
maculicollis) in California. We published an account of the swarming of 
this ~atter insect in Fresno County in the American Naturalist for 
August, 1882, page 681. 

A P A.RA.SITE OF THE WILLOW CIMBEX. 

Among a lot of specimens recently determined for Mr. Bruner was a 
.specimen of Opheltes gla.ucopterus, a very large and handsome Ophionid, 
which we had previously collected and which Mr. Bruner had received 
from Mr. J. M. Aldrich, of South Dakota, who observed it ovipositing 
in Oimbex americana. The interesting point of this rearing, aside from 
the fact that the Cimbex has a parasite, is that this same parasite oc
curs also in Europe and is there an enemy of Cimbex humeralis, C . .femo
.rata, and C. connata. 

ENTOMOLOGICAL SOCIETY OF WASHINGTON. 

Nov. 6th, 1890.-Mr. Erwin F. Smith was elected a member of the society. 
Mr. Schwarz exhibited a larva of the genus Carabus with deformed maxillary pal pi. 

The right palpus is normally formed except that the suture between the first and 
second joints is nearly obliterated; the left palpus is only 3·jointed with the joints 
'Dearly transverse as in Calosoma. 
j Mr. Marlatt exhibited three female specimens of a species of the Tryphonid genus 
,Metopius. The strikingly large and peculiar ovipositor of this species was described 
·ll.llll ref11reuce wa!l marle to the lit.erature relating to this genus from which it appears 
that the female has never been properly characterized if indeed it has ever been de
iscri bed at all. 

1:!746-No. 4--! 



178 

Dr. Marx gave some additional notes on his experiments with the bite of L41Alo. 
dectus b•.1t stated that the results bad been wholly negative. 

Mr. Howard read a paper entitled'' The Habits of Pachyneuron," in which here. 
ferret! to the breeding records of this genus of Chalcidid re, recording twenty distinct 
rearings in North America, and made a number of interesting deductions therefrom. 

Mr. Schwarz read a paper on the food habits of Corthylua punctatiaaimtU, This Soot7. 
tid, previously known to infest the subterranean part of the stems of Sugar Maple lip. 
lings, was found in large numbers in the roots and subterranean stems ofthecomm011 
huckleberry, Gaylussacia resinosa, in the vicinity of Washington during September 
and October. In this connection Mr. Schwarz presented the description of a second 
North American Corthylua, C. apinifer, from semitropical Florida. 

Mr. Marlatt presented a paper on the final molting ofTenthredinid larvae, in whicb 
be described the molting undergone by the larva of nearly all saw-flies afterfnJt. 
growth is reached and just prior to spinning up or entering the ground to pupate, 
describing also the accompanying change of color. Reference was made to the scanty 
literature of the subject and the explanation of this molt by Cameron on the ground 
of protection. 

Mr. Townsend read a paper on the Leptid (Dipterous) genera Triptotricha Lw. and 
.4gnotomyia Will. Mr. Townsend does not believe that the species of Triptoi!We 
with only one front tibial spur should, without other distinguishing characten. be 
generically separated from those possessing two. 

Mr. Fernow called attention to the ravages of Gaatropacha monacha, particularl7iD 
Bavaria, stating that it has probably been introduced in the present instance from 
Italy. 

General discussion followed on a novel method employed in Europe of collecting 
and destroy iug tllis Boml>ycid. 

0 

c. L. MARLATT, 

.Recording Secretary. 
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EDITORIAL NOTE. 

In submitting for publication this number of INSECT LIFE, which is 
devoted entirely to the minutes of the Annual \Ieeting of the Associa
ti!)n of Economic Entomologists, held at Champaign, Ill., November 11 
to 14, 1890, we desire to state that its snbmittal for publication in this 
form is by the particular request of the association, which passed a 
resolution to that effect. The papers presented are of great and varied 
interest, the meeting was a most successful one, and, as the objects of the 
Association bear directly upon the subject to which this publication 
is devoted, we cheerfully comply with the resolution. It goes without 
saying that the editors of INSEC'r LIFE assume no responsibility tor in
dividual views an1l opinion8 in the papers presented at the meeting. 

Number 6 of INSECT LIFE will be published almost simultaneously 
and will similarly contain the minutes of the section or committee of' 
entomology of the Association of Agricultural Colleges and Experi
ment Stations. 
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PROCEEDINGS OF THE SECOND ANNUAL MEETING OF THE A~~OCJAT!O\ 
OF ECONOMIC ENTOMOLOGISTS. 

The association met, pursuant to adjournment from the ~ashingtoo 
meeting, at Champaign, Ill., in room 6 in the State University. Mel't· 
ings were held on the 11th, 12th, and 13th, four sessions in all. The fol. 
lowing officers and members were present during the meeting: 

President---· .. __ ........ . ... _ .. C. V. Riley, Washington, D. C. 
First vice president ...•.......... S. A. Forbes, Illinois. 
Second vice president ...•.....•.. A. J. Cook, Michigan. 
Secretary ..................... _ .. John B. Smith, New Jersey. 

J. M. Aldrich, South Dakota; W. B. Alwood, Virginia; George F. Atkinson, Alabama; 
M. H. Beckwith, Delaware; Lawrence Bruner, Nebraska; James Fletcher, Canada; 
H. Garman, Kentucky; C. P. Gillette, Iowa; F. W. Goding, Illinois; Charles A. 
Hart, Illinois; F . L. Harvey, Maine; L. 0. Howard, Washington, D. C.; John Mar· 
ten, Illinois; Herbert Osborn, Iowa; F. H. Snow, Kansas; H. E. Summers, Ten· 
nessee; Roland Thaxter, Connecticut: .F. M. Webster, Indiana; C. M. Weed, Ohio; 
C. W. Woodworth, Arkansas; also a number of others interested attended at times 
during the meetings, giving an average attendance of twenty-one. 

MEETING OF NOVEMBER ll.. 

Dr. Riley in the chair; seventeen members present. The secretary 
reported the correspondence bad during the year and leading to the pro· 
gramme for the prf'sent meeting. He also read a letter from Aida )J. 
Sharp, asking membership in the a~sociation. A statement that certain 
expenses bad been incurred and would necessitate an assessment was 
made and submitted for action. 
· On motion of Mr. Cook, the report was accepted, and an assessmeotof 
25 cents was made on each member present to pay the expem;es incurred 
and to be incurred. 

Mr. Forbes, from the Committee on Cooperation, presented a report 
of progress ; a full report could not be presented, because there was 110 

committee of the main association to confer with. Until that body 
made some change in the organization of these permanent committees, 
giving them more time and scope, they recommended that the present 
status be retained and our organization be kept up. The committee bad 
expressed the desire to cooperate, and in that respect its work was done. 

On motion of Mr. Weed, the report was accepted as a report of p!'O' 
gre6s and the committee was continued. 
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Considerable discussion was had as to the qualification of persons to 

be elected to associate ~mbership. Messrs. Weed, Forbes, Smith, Al
wood, Gillette, and Woodworth participated in this discussion. In the 
case of Dr. Packard, referred to a committee at the Washington meet
ing, the secretary was directed to enter hts name on the list of memhers. 

lt was also decided that Dr. Kellicott was eligible to active member· 
ship; and, on motion of Mr. Cook, the secretary was directed to enter his 
name. 

On motion of Mr. Weed, Mr. E. W. Doran was elected as associa· e 
member, having ceased since the time of his application for membership 
to hold an official position. 

Mr. A. D. Hopkins, special agent of the West Virginia Station, was 
decided eligible to active membership, and his name was directed to be 
entered. 

Messrs. J. M. Aldrich, Brookings, S. Dak. ; E. V. Wilcox, assistant 
at the Ohio Station; and C. A. Hart, assistant at the Illinois State Lab
oratory, were entered as members at the suggestions of Messrs. Cook, 
Weed, and Forbes respectively. 

The amendment to the constitution proposed by Mr. Forbes at the 
Washington meeting was taken up, discussed, and, on motion of Mr. 
Cook, adopted. Section 5 now reads as follows: 

SEc. 5. The annual meeting shall be held at such place and time as may be decided 
upon by the association at the previous annual meeting, and special meetings may 
be called by a majority of the officers. Eight members shall constitute a quorum for 
the transaction of business. 

The amendment relating to the change of the title of the Association, 
, proposed at the Washington meeting by Mr. Lintner was taken up, 
discussed, and laid over for future action. 

The association then adjourned. 

MEETING OF NOVEMBER 12. 

Twenty-nine persons present in the course of the session. The presi
dent read his annual address, as follows: 

THE OUTLOOK FOR APPLIED ENTOMOLOGY. 

GENTLEMEN: You have made it the duty of your presiding officer to 
give an annual address, a duty the less easy to perform for a new or
ganization than for one which has a history behind it, and not facili
tated by my absence in Europe at the time of your organization. 

I had thrown together a sort of resume of the results obtained during 
the year in economic entomology, more particularly by the entomolo· 
gists of the difl'erent State stations, in the belief that this would be one 
of the most appropriate themes to present; but when I learned, from 
his circular of September 15, that Professor Forbes intended covering 
substantially the same ground, and that it was expected of him as 
.me of his duties as chairman of the committee on entomology of the As-
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sociation of Agricultural Colleges and Experiment Stations, it became 
eddent that what I might present in that direction would be suust,1n. 
tially anticipating and repeating what we may ~xpect and ilopl' to hear 
from him. I will endeavor, thf'refore, to touch upon a few matters 1111 

connected with station work. 

SOME RESULTS FROM THE NATIONAL DEPARTMENT AT WASHINGTO~. 

The hydrocyanic acid gas treatment against scale-insects is becoming 
more and more common in California, and has, to a certain extent, su. 
perseded the use of washes, especially against the Red Scale (Aspidiotm 
aurantii). This is largely due to the fact that recent experiments, car· 
ried on through Mr. Coquillett, have resulted iu a great cheapening of 
the process. The expense has been reduced one-third, and the bulky 
machinery mentioned in my report for 1887 has been, for the most part, 
dispensed with. It has also been found that the use of the process at 
night is safer and more beneficial, in that it lessens the effect of the gaa 
upon the foliage. 

'fhe repeated importation of scale·insects from Florida into Cali· 
fornia has attracted much attention. The species concerned are princi· 
pally the Purple Scale ( Mytilaspis citricola), the Long Scale (M. glo1•erii), 
and the Chaff Scale ( Parlatoria pergandei). 1fhe facii that these insects 
must have been repeatedly imported into the State in past years without 
obtaining a foothold has been used as an argument against a quaran· 
tine, and a great deal of discussion on the subject has been had in the 
California papers. From my own observations in the State I am con· 
vinced that where the proper conditions of shade and moisture obtain 
there is no·reason why these scale insects should not get a foothold, but 
that they will probably die out in the hotter, drier, and less shaded 
loealities. An agent who was sent to Pomona to investigate certain 
newly planted orange groves of Florida trees found that wllile the trees 
were planted a year previously and had. been dipped according to cns· 
tom there in a caustic solution, every tree examined by him bore a few 
specimens of the purple scale. The excitement on this subject in Cali· 
fornia has been fostered by the claims of rival nurserymen engaged 
either in the importation of Florida stock or dealing in varieties grown 
at home, and from such contrary claims from persons prejudiced by 
their business interests it is difficult to extract the truth. A rigid quar· 
an tine not absolutely prohibitive were wisest, for great injustice might 
be worked by absolutely prohibitive restrictions. Careful inspection 
and thorough treatment, if they could be guarantied, would pron an 
effective safeguard, but it were unsafe to trust to them without a ri~d 
quarantine. 

I have commenced a series of experiments upon the Black Scale (Le : 
canium olere), a species which, ordinarily occurring upon the Olive, bas 
long damaged citrus fruits in California. The horticulturist of the WIS· 
consin Station, Mr. E. S. Gofl', has modified the Nixon pump by adding 
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a tube so that kerosene may be drawn from one receptacle aud a mix
ture of soap and water from another, thus forming a mechanical mixture 
in the act of spraying. This modification, at the request of Professor 
Henry, I have had tried in this series of experiments, and although it 
is too early to state the results~ it may be said that so little time and 
labor are required in preparing a stable emulsion that this mechanical 
substitute will probably not come into general use. In this connection 
it may be observed that the formulre recommended by some of our most 
voluminous writers are very misleading, and are calculated to produce 
only a mechanical mixture more or less unstable. 'fhe use of kerosene 
temporarily combined with water or soapsuds by mechanical means 
dates from many years back; it was a favorite remedy of my friend 
Thomas Meehan, who urged it in 1871 in the Gardener's Monthly; it was 
experimented with by others, and I used it successfully in 1872 against 
an undescribed Lecanium on Austrian pine, as also against Aphides on 
the place of Mr. Julius Pitman, of St. Louis, and in 1874 and 1875 
against the congregated young of the Rocky Mountain locust. But 
the true and stable kerosene emulsion, which now .forms one of the 
most satisfactory and widely used insecticides, and which requires two 
parts of the oil to one of the emulsifying agent, violently churned until 
a stable, butter-like emulsion results, was the outgrowth of my efforts 
in the investigation of the Cotton Worm, the milk having been first sug

, gested in 1878 by the late Dr. W. S. Barnard while working at Selma, 
Ala., and the most satisfactory formula in 1880, from experiments which 
I had continued over two years by Mr. H. G. Hubbard on orange trees. 

A locust outbreak of some interest bas occurred in parts of Idaho and 
Utah and has been investigated by Mr. Bruner, the Nebraska agent of 
the Division. The species involved proved to be Oamnula pellucida, which 
has overrun the strip of country 140 miles iu length by from 15 to 30 
in width, commencing at a potnt about 30 mile!'! westward of Soldier, 
Idaho, and extending east as far as East River and Birch Creek. The 
people in these sections are quite willing to do whatever can be done to 
destroy these insects; but they need instruction. The conutry has been 
largely settled since the publication of the early reports of the U. S. 
Entomological Commission and the new settlers lack experience in deal
ing with locusts; for fifteen years make great changes in the rapidly 
growing West. I have, therefore, in preparation a bulletin treating of 
the sevt>ral species of locusts which are responsible for these frequent 
scares and which will include, at the same time, a summary of the prac
tical portions of the earlier reports of the Entomological Commission on 
Oaloptenus spretus, long since out of print. 
; The Army Worm proved injurious in several localities during the past 
year, particularly in Maryland and Indiana. The Maryland occurrence 
'.is of considerable interest, owing to the fact that the preceding year 
was one of unusual precipitation throughout the Atlantic States, though 
'with some remarkable local exceptions. Indeed one of the parties who 



suffered from the Army Worm in Maryland reported the previous sum. 
mer as dry iti his locality, and these local outbreaks, if we could get at 
all the circumstances, would doubtless be found not to coufiict with the 
general laws governing Army Worm increase, which I have stated in 
the third report of the U. S. Entomological Commission, and were pro
moted by the extremely mild winter, which promoted the constant 
growth and development of the hibernating larvre. 

The notices in INSECT LIFE and the Entomologist's ,lJonthly J/aga:ine 
ofthe damage caused by a new bark-louse to the gardens of Alexandria, 
Egypt, have attracted considerable attention and Mr. J. W. Douglas 
has described the new depredator as Orossotosoma. regyptiacum. A 
study of Mr. Douglas's description and figures has convinced me that 
this insect is an Icerya and that ib;; spread is greatly to be feared,judg
ingfrom our experience with I. purchasi. Moreover, three additional 
species of this genus have been brought to my notice during the year; 
one occurring in Mexico on grapevine, another in Key West, Fla., upon 
roses and other garden plants, and the third in the island of Montser· 
rat, West Indies, upon the cocoa palm, the banana, and a species of 
Chrysophyllum. These interesting and injurious insects have been in
vestigated so far as could be done by correspondence, and descriptions, 
with figures, will be published in the forthcoming number of INsECT 

LIFE. 
The sugar-beet industry, after a quarter of a century's vicissitude, has 

begun a substantial and permanent growth, especially in Nebraska. 
It has been found that the crop is speedily attacked by insects, and 
Mr. Bruner, being advantageously located for work of this kind, has 
during the past summer paid some attention to the insect enemies of 
this crop and has already a list of sixty-four species, most of them being 
leaf-eaters and such as are commonly found upon various allied succu
lent plants-one of the worst being the Garden Web-worm (Eurycrrot~ 
rantalis). 

'I.'HE HOP PHORODON. 

One of the most interesting facts of the year has been the occurrence 
of the Hop Fly (Phorodon humuli) in the extreme Northwest, especially 
in Oregon and Washington, so soon after my note of warning as to the 
danger of its introduction to the hop fields of that section, and the 
need of precautionary measures that might prevent such a calamity. 
The soil and climate of southern Oregon seem particularly adapted to 
the growth of the Hop, as it is already the leading crop in Lane, 
Marion, Polk, and other counties. 

There can be no doubt about the species, because Mr. F. L. Wash· 
burn, the entomologist of the experiment station, bas giYen it some 
attention, and I have also received specimens from him and from )!r. 
A. Todd, of Eugene, Oregon, as also from l\Ir. Giles Farmin and ~!r. 
G. M. Stratton, of Puyallup, Wash. 
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Mr. Washburn, from the fact that it has been noticed that hops 
were sometimes not so much affected in the immediate vicinity of plum 
trees as some distance away, and from the further fact that some of the 
growers reported that they never saw the insect on the Plum, indicates 
that there must be a different state of affairs in Oregon, so far as the 
life-cycle of the insect is concerned, from that which prevails in the 
Eastern States and in Europe. Absolute and experimental proof of 
facts obtained after long and persistent investigation should never be 
lightly questioned. It is by no means an uncommon experience that 
hop plants in the immediate vicinity of plum trees are not more affected 
than, or as much as, others at a distance, and this may depend on the 
direction of the wind or on local circumstances, or on the variety of 
plum, whether wild or cultivated. I have examined m vain certain 
cultivated plum trees for evidence of Phorodon, whereas I have invari
ably found it upon other varieties in the same vicinity. Phorodon 
humuli, in common with all other Aphidids, preferably chooses, when 
migrating, certain genial days, and often fills the air, flying great dis
tances. In perfectly calm weather the migrants settle almost every
where, but they are easily affected hy the least breeze and are wafted 
in different directions. The invasion of a hop-yard may be from plum 
trees miles away to wind ward, and we may depend upon it that the 
species will migrate to and from Prunus in the Northwest as it does in 
the East. -

PHYLLOXER A. 

The Grape Phylloxera. has continued to attract the attention not 
only of most European Governments but also of those ot Australia and 
New Zealand. It continues its spread in France, having at last invaded 
the more valuable champagne districts. The last report of the Superior 
Phylloxera Commission of that country shows that about 240,000 acres 
have undergone defensive measures, submersion being employed in 
72,000, bisulphide of carbon in 145,000, and sulphocarbonate of potas
sium in 23,000. The work is practically at an end in such Departments 
as Herault, Gard, and Gironde, where the American resistant vines have 
most effectually been used; while the wine growers of Algeria, Spain,. 
Italy, Portugal, Hungary, Austria, and Switzerland are all battling 
against it, and are all more or less aided by their respective govern
ments. 

The advent of the insect in New Zealand has been the cause of much 
writing and of much legislation there, and the government has been 
quite anxious to get the best and latest information on the subject. 
There is very little that is available in the way of published experience 
'in this country, as my Missouri reports are now very difficult to obtain. 
I would repeat here in substance what I have recently written to Mr. 
,F'. D. Bell, agent-general at London for :New Zealand, because the de
'natHl for the information is continuous, and our own people are, to a 
~Teat extent, unfamiliar with tue facts. 
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During the more than twenty years' struggle in France against the 
species innumerable remedies have been proposed, most of whit'h have 
proved to be absolutely valueless. A few measures have been (]p,·ised 

' howen•r, which, under proper conditions, give fairly satisfactory re . 
.suits. These consist in (1) methods which avoid the necessity of direct 
treatment, comprising the use of American stocks and planting in 
sandy soils; (2) the employment of insecticides (bisulphide of carbon, 
sulphocarbonate of potassium, and the kerosene emulsion); and (3) 
submersion. 

It was early found in the history of this Phylloxera that most of the 
{)Ultivated varieties of American grapevines, as also the wild species, 
resisted, or were li tt1e subject to, the attacks of the root form ( radicico/a) 
of the Phylloxera, although the leaf gall form (gallicola), which in point 
Qf fact does little if any permanent damage, occurs in greater numbers 
Qn many of our wild and cultivated sorts than on the European grape· 
vines, which are all derived from the single species, Vitis vinijera, and 
which are so exceedingly subject to the attacks of the root form. This 
fact was first noticed in France by M. Laliman, of Bordeaux, and later 
by Gaston Bazille, of Montpellier, and was independently proved on a 
more extended scale by my earlier investigations in tlle United States. 
The use of American stocks upon which .to culti va.te the suspectible 
European varieties has resulted in an enormous trade in certain Ameri· 
{)an seeds and cuttings and now supersedes all other methods against 
the insect. 

It was my privilege and pleasure to spend a week in August, 1889, 
among the world-renowned Merloc and Sauterne vineyards of the Bor· 
deaux district in France. Here, by virtue of' the rich alluvial soil and 
the ease with which the chief vineyards can be submerged, the Pl!yllox· 
era has made slower headway, and the opposition to the use of American 
resistant stocks bas been greatest. Yet they have finally vanquished 
prejudice and are, either from necessity or choice, rapidly coming into 
general use . . When I say choice, I mean that even where the French 
vines yet do well and the Phylloxera is kept in subjection by other means 
it is found that great vigor of growth and increase in healthfulness and 
yield of fruit result at once from the use of American stocks. 

Without going into a lengthy discussion of the subject of wild Ameri· 
can species, those of practical importance to the grape-grower are the 
following: Vitis restivalis, V. riparia., and V. labrusca. 

The varieties derived from r. restivalis are of value for their fruit as 
well as for their resi!)tant qualities, and, being easily propagated from 
cuttings, tbry are very often used in France as stocks. The most im· 
portant varieties are Jacquez, Herbemont, Black July, and Cunniut 
ham. 

The varieties of Vitis riparia, both wild and cultivated, are, on ac
count of their special fitness, almost exclusively employed in France as 
resistant stocks, for which they easily take first rank. The varieties 
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used are, first., the wild forms; and, seJond, the cultivated varieties 
Solonis, Clinton, and Taylor. Of the cultivated varieties, the Clinton 
was one of the first vines tried for this purpose and has been extensively 
used with fair satisfaction. The Solonis now ranks above it, but is 
valueless for any other purpose on account of the acidity of its grapes. 
In California, the Lenoir, Herbemont, and Elvira have been used, but 
late experience shows that the wild Riparia is most satisfactory there, 
as it is iu France. 

The different varieties of Vitis labrusca are less resistant to the Phyl
loxera than those above mentioned. Certain varieties have, however, 
been grown successfully in France, and of these the Concord has given 
much the best results; but others, Isabella and Catawba for example, 
succumb there to t.he root-louse, as indeed they do in many sections of 
this country. 

Of the many valuable hybrids obtained from the American species of 
Vitis which are serviceable as stocks, the more important are the Elvira, 
Noah, and Vi ala. The last named, perhaps of all the resistant varieties, 
gives the greatest percentage of successful grafts, and is admirably 
adapted for grafting on cuttings. 

Early in the study of the subject it was found that the nature of the 
1 
soil has a very marked influence on the success of the different stocks. 
The subject has now beeu quite fully investigated in France, and the 

-latest researches are formulated by the experimental school at Mont
pellier in the statement quoted belqw, which will be of interest as giving 

1 the various classes of soils, together with the American vines best 
·adapted to each. 

(1) New, deep, fertile soils: Riparia (tomentous and glabrous), Jacquez, Solonis, 
Viala, Taylor, and Cunningham . 

(2) Deep soils, somewhat strong, not wet : Jacquez , Riparia, Solonis, Cunningham, 
Viala, Taylor. 

(3) Deep soils of medium consistency, new and not dry in summer : Riparia, Jac
quez, Solonis, Viala, Taylor, Black July . 

( 4) Light pebbly soils, deep, well drained, and not too dry in summer : Jacquez, Ri-
paria (wild), Taylo1·, Rupestris. 

(5) Calcareous soils, with subsoil shallow or granitic: Solonis, Rupestris. 
(6) Argillaceous soils, white or gray: Cunningham . 
(7) Argillaceous soils, deep and very wet : V. cinerea. 
(8) Deep, sandy, fertile soils: .Riparia (wild), Solonis, Jacquez, Cunningham, Black 

July, Rupestris. 
(9) Light pebbly SOils, dry and barren : Rupestris, rork, Madei1·a, Riparia (wild). 
(10) Deep soils, with a tufa base and salt lands: Solonis. 

1 (11) Soils formed of d ebris of tufa, but sufficiently deep: Taylor. 
(12) Ferruginous soils, containing red pebbles of silicia, deep and somewhat strong, 

well drained, but fresh in summer. All the varieties indicated, and in additiOn : 
Herbemont, Clinton, Cynthiana, Mal'ion, Concord, Herman. 
I 
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The accompanying table from the last report of the Superior PbyJ. 
loxera Commission indicates, better than words can tell, the steady 
growth in the use of American vines. 

Years. .Am!Jrican I Depnrt
VInet-~ 

covered. mente. 

1-------------------

1881. . . . ........................... . 
1882 ... . . . ....... .. .... .. ... .. ..... . 
1883 . .. . .............. . ............ . 
1884 . .. . . . ..... .. .... . ........... . 
1885 . .. . .. .. ............... . ... ... . . 
1886 . . .. ... .. ..... .. .. . ... . ....... . 
1887 . .... .. . ....... . ... . ... . .. .. .. . 
lll88 . .. . ........... . ... . ... . ... . ... . 
1889 . . . . • • ·· •• · ·•·· ... .. . .. ... .... . 

Acres. 
22, uoo 
42,700 
70,000 

131,909 
188, 200 
276,900 
413,700 
536,900 
719,500 

17 
22 
28 
34 
34 
37 
38 
43 
44 

On the subject of direct remedies the value of the kerosene emulsion 
for this purpose has not been properly realized in France, because of 
the relatively high price of !)etroleum in her grape-growing Dffparte. 
ments. A series of experimeuts which I made in 1883 showed concJu. 
sively its great value for this purpose, as it not only destroys the in· 
sect in all stages, but also stimulates root growth. 

In this connection I have recently had a series of experiments made 
through Mr. Albert Koebele's agency, in the Sonoma Valley, California, 
to ascertain the effect upou the Phylloxera of certain of the resin 
washes which proved so valuable when used against the Fluted and 
other scale-insects. The results have been quite encouraging and the 
experiments have already shown that in the use of those washes we 
have a valuable addition to the underground remedies. Soaps were 
made by the use of bicarbonate of soda, sal soda, and caustic soda, 
each mixed with resin. In the earlier experiments the earth was re
moved about the base of the vine to a depth of 6 inches and for a diam· 
eter of 4 feet. Ten gallons of the mixture were poured into each hole 
and found to penetrate from 12 to 16 inches or from 18 to 22 inches 
from the original surface of the ground. Most of the insects, as also 
the egg~. were destroyed to a depth of 16 inches. In the later experi· 
mt>nts the holes were made only about2 feet in diameter,andnearly,if 
not quite, the same results were obtained with half the amount, or 5 
gallons of the mixture. The plan, which I have previously adopted for 
the application of insecticides to underground insects, of washing the 
mixture in with pure water was tried with good success. Soon after 
the first application 5 gallons of water were added, and 5 gallons m~re 
the following day. This would indicate that in the spring, when rams 
are frequent (occurring almost every day) in the Sonoma Valley, only 3 

small amount of the mixture need be applied, aud the rains will do_the 
rest, as examination has shown that up to a certain point each appb~ 
tion of water intensifies and extends the action of the original insect!· 
cide. The best soap was made with bicarbonate of soda, but the re-
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suits of that made with caustic soda are so little inferior, while the 
price is so much less, that the caustic soda and resin soap mixture is the 
one which I would recommend. The formula which was found prefer
able is as follows : 

Pounds. 
Caustic soda (77 per cent.) . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Resin . ..... .................. .. ........ . ... .. ...... . ... . ... 40 
Water to make 50 gallons. 

The soda should be dissolved, over a fire, in 4 gallons of water, then 
the resin should be added and dissolved. After this the required water 
can be added slowly, while boiling, to make the 50 gallons of the com
pound. To this water may be added at the rate of 9 gallons for 1, 
making 500 gallons of the dilute compound, sufficient for one hundred 
large vines, at a cost of only 84 cents, or less than a cent a vine. 

Considering the effective way in which the ravaged vineyards of 
France have been, and are being, redeemed by the nse of resistant 
American stocks, and considering the efficacy of some of the direct 
remedies rliscovered, it is passing strange that no disposition has ever 
been made of the premium of 300,000 francs o1l"ered in the early history 
of the trouble by the French Government. It can not be awarded to 
any one person, but should be distributed among those whose labors 
and discoveries resulted in the several feasible and satisfactory methods 
of coping with the insect. 

INTRODUCTION OF PARASITES AND PREDACEOUS SP;ECIES. 

The success which has attended the introduction from Australia of 
Vedalia cardinalis has been phenomenal. Indeed, few who have not 
kept in knowledge of the reports and the actual condition of things can 
appreciate the remarkable character of the results, not only because 
of the brief period required therefor, bnt because of the thoroughness 
of the work of the little ladybird and the moral and financial benefit to 
orange growers "'hich have followed in its wake. 

The striking success of the experiment has served to fix attention, 
not only of entomologists, but of fruit growers and farmers, to this 

1 
mode of dealing with injurious insects, and there is no question but 

. that the cases in which the experiment may be more or less success
' fully repeated are numerous. Let us hope, therefore, that the moral 
ell"ect will be as great as its practical effect in opemng up means and 
ways m the future, as it should serve to remove the disposition to de-

1ride any expenditure having such results for its object. Many fears 
'have been expressed lest after sweeping off the Icerya the Vedalia, be
: ing so far as we now know confined to that species for food, should 
"perish and that the Icerya, preserved in some restricted places undis
~covered by its enemy, would again multiply and become destructive. 
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I firmly believe what I wrote in my last annual report as United States 
Eutomolgist, viz: 

We may hardly hope, however, that the last chapter iu the story is written. On 
the contrary, it is more than probable, and in fact we strongly anticipate that the 
Icerya will partially recuperate; that the Vedalia will, after its first victorioua 
spread, /!radually decrease for lack of food, and that the remnants of the Fluted 
Scale will in the interim multiply and spread again. This contest between the 
plant-feeder and its deadliest enemy will go on with alternate fluctuations in the 
supremacy of either, varying from year to year according to locality or conditions· 
but there is no reason to doubt that the Vedalia will continue substantially victori: 
ous, and that the power for serious harm, such as thfl Icerya has done in the past, h111 
been forever destroyed. We have learned, also, that it will always be easy to secure 
new colonizations of the Vedalia where such may prove necessary, or even new im
portations should these become desirable. 

During the year I have endeavored to return the favors received 
from Australia and New Zealand bv sending thPre some of the natural 
enemies of the Oodling Moth, and from last accounts, though jeopard· 
ized by the action of the custom-house authorities, the ~xperiment prom
ised success so far as a species of Raphidia from Oalifornia is con· 
cerned. I have also endeavored to introduce some of the parasites whicb 
attack the Hessian Fly in Europe, and which do not yet occur in this 
country. These efforts have been made by correspondeuce, for you will 
be surprised to learn that the restrictive clause in the appropriations to 
the Department of Agriculture for entomological work, which limits 
traveling expenses to the United States, is still maintained in the face 
of the Vedalia experience, where by the expenditure of $1,500 many 
millions were saved. The maintenance of this restricting clause in the 
last appropriation bill, under these circumstances, is a travesty on leg
islative wisdom, and all the more remarkable because done by the Sen· 
ate in opposition to the House and the recommendations of both the 
Secretary and Assistant Secretary of Agriculture. 

While there is much to be done in this direction in future I can not 
let this occasion pass without giving a note of warning. Success will 
only come in any particular case when exact knowledge is first obtained 
and the most thorough scientific methods are then adopted; and we 
can not too severely condemn everything that savors of bunkum and 
ignorance. During the year the press of the country has prominently 
heralded the fact that a gentleman from San Francisco, especially 
charged to study certaiu entomological matters in the East, found, 
while in Washington, the Two-spotted Ladrbird (Coccinella bipunctata) 
feeding on "the Aphis" right nuder the windo~s of the Division of 
Entomology of the Department of Agriculture, the inference intend~d 
being that the entomologist and his assistants were ignorant of the mr· 
cumstance. Indeed a writer in one of the California papers of recent 
date announced this discovery under the sensational heading '•Another 
good bug-the Woolly Aphis has found its Sedan." How supremdY 
ridiculous this sort of thing appears to the well-informed eutomologi~t 
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I need not tell you, but it may be well for the information of the public 
to say (as I have not alluded to the matter elsewhere) that a number 
of diftereut species of ladybirds feed upon the Woolly Aphis anq that 
it is a rule with the insects of this family not to be select as to the 
particular Aphid they prey upon. Hippodamia convergens (the species 
referred to as the Sedan of the Woolly Aphis) feeds over nearly the 
whole extent of the United States upon this particular Schizoneura, 
among others, and the fact that both the species referred to feed upon 
various aphides is well known. That one of the species is also com
mon upon the Pacific coast and that its being carried there from the 
East is like "carrying coals to Newcastle" may not! however, be so 
generally known. All such efforts as this carried on by persons unfit, 
from want of any special knowledge, for the mission, must invariably 
do harm, not only because of the negative resnlts which follow, but 
because of the lack of confidence in such work which they will engen
der in the minds of our legislators. 

I should no~ think of holding any one responsible for newspaper par
agraphs, but in this case the party has substantially confirmed them 
in statements over his own name and in interviews which (as announced} 
he bas himself revised. 

METHOD OF USING BlSUJ.PHIDE OF CARBON AGAINST GRAIN WEEVILS. 

The use of bisulphide of carbon against different insects attacking 
stored grain bas greatly increased in this country since I first recom· 
mended it some thirteen years ago."" There is, however, considerable 
tli,·ersity iu the method of using it. and the recommendations of some of 
our writers have evidently been made with no sense of the fact that the 
fumes are heavier than air and descend rather than ascend. Prof. A. 
H. Church in a recent number of the Kew Bulletin records that be found 
that l~ pounds of the bisulphide is enough to each ton of gra in. He 
ad,·ises that it be applied in the followiug way: 

A ball of tow is tied to a stick of sncl1 a length that it can reach the 
middle of the vessel containing the grain. The tow receives the charge 
of hisulpbide, like a sponge, an<l is then at once pluuged into the ns· 
sel and left there, the mouth or opening of the nssel then being tightly 
closed. Whfln necessary, the stick may be withdrawn and the charge 
(of 1 ouuce to 100 pounds of grain) may be reuewerl. 

The action of carbon bisnlphide lasts in ordinary cases six Teeks, 
aftt•r which period a fresh charge is required. The bisulphide doe~ 110 

harm to the grain as regards its color, smell, or cookiug propertil'S and 
the germinating power of most seeds is not appreciably affected, pro
vided that not too much is used, nor it.s action continued for too lou g a. 
JWriod. 

* Farllte~'B Re1·ieu• (Chicago), l\I arcll, 18i9. 
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The assistant director of agriculture of Burmah is reported to have 
used naphthaline instead of bisulphide in the following way, but I should 
not expect anything like as good results from the naphtbaline as from 
the bisulphide : 

A hollow bamboo cylinder 1-2 inches in diameter with a stick fitted 
into the cavity is pushed down to the lwttom of the bin, the stick is 
then withdrawn and a few teapoonfuls of naphthalin powder is poured 
into the bamboo, which is then drawn out leaving _the napbthalin at 
the bottom of the bin. If the bins are very large this should be done 
<>nee to every 10 feet square and the application should be repeated 
everj' fifteen or twenty days. 

INSECTICIDE MACHINERY. 

A profitable hour might be devoted to the subject of insecticide ma
chinery, but I must content myself with a few words. At a trial of such 
machinery at the Mareil-Marly vineyards during the late Paris Expo
~ition I bad an excellent opportunity of witnessing the latest advances 
made ir{ France in this direction, and it was extremely gratifying to 
note that, with whatever modification of the power employed (and many 
·of the machines were very ingenious), all other forms of spraying tip had 
been abandoned for vineyard purposes in favor of modifications of the 
Riley or Cj·clone nozzle. The superiority for most practical purposes of 
the portable knapsack pumps of V. Vermorel, of Villefrancbe (RhOne), 
France, was sufficiently evident. Mr. Vermorel bas indentified himself 
with the regeneration and improvement of French grape culture in many 
directions, and is, withal, an enthusiastic student of insect life. I spent 
-a very profitable day with him last year, both at the factory and at his 
home, where be bas established a virtual experiment station in the 
midst of a fine vineyard on American roots, and with every facility for 
various fields of investigations, none of which are deemed more impor
tant than the work in entomology, for he fully realizes bow much there 
h; yet to learn of some of the commonest insects destructive to the vine 
-even in an old country like France. But in no direction bas he accom
plished as much good as in his work with insecticide and fungicide ma
'Chinery. His sprayer with independent pomp, his diaphragm pump
L'Eclair-and his reservoir with suction and force pump are all admira
·bly adapted for the purpose they were invented for and may be obtained 
in France at a cost from $5 to $7 which is tripled hefore reaching this 
-country, thanks to our present tariff system. 

The last uumber of the Journal of Mycology, the serial publication 
<>f the Division of Vegetable Pathology of the Department of Agri
culture, gives full description, with figures, of a knapsack spraying 
apparatus, for which the special merit claimed is cheapness, and which 
is named the Galloway Sprayer. 

The combination of a suction and a force pump with knapsack reser
voir bas been :(requently made in France, as illustrated by the appara· 



193 

tus styled the "Cyclone'' of Vermorel; the Japy, Vigeroux, Nouges 
and Perrin sprayers, and the sprayer of the society " L' A venir Viti
cole." A number of pumps manufactured in this country of this style 
were mentioned or d~scribed in the Fourth Report of the U.S. Ento
mological Commission. These, in general, are much inferior to the 
French pumps named, which are, however, modeled after those earlier 
and cruder forms. There are a host of other French knapsack spray
ing machines which differ from those mentioned, by propelling the 
liquid by means either of air pumps, diaphragm pumps, or devices in 
which the pump is attached to the reservoir by means of a rubber hose. 

_In 1888 Mr. Adam Weaber, of Vineland, N. J., brought out the 
Eureka sprayer, a very serviceable knapsack pump modeled after the 
French machines. The French sprayers will cost, including duty, 
shipping, etc., from $18 to $25; the Weaber sprayer is sold for $21, 
which is but little more than the cost 'of manufacturt!. Professor Gallo
way's machine is sold for $14, or from one-fourth to one-third less than 
the W eaber or the French sprayers. 

In the firRt announcement of this pump in No. I, vol. 6, of the pub
lication cited, and in the later full description, no statement is made 
of the indebtedness of the inventor to these older machines, except in 
the case of the original description of the lance and nozzle (op. cit. vol. 
5, No. II), where credit is given. This naturally gives the impression 
that the apparatus is novel in many or all its features. 

When compared with the French machines the following facts be
come apparent: 

1. The resen7 oir is practically identical with that of the Vermorel, 
Japy, and other French machines, and the opening tor introducing the 
liquid with strainer and lid presents no new features. 

2. The pump is an ordinary double cylinder (or hollow piston) force 
pump; t.he hollow piston furnishing an air chamber which causes the 
liquid to be forced out in a continuous stream. 

3. The lance and uozzle combination consists of the Riley nozzle fit
ted to a lance and provided with a degorging apparatus, which also 
acts as a stop cock model exact.ly after Raveneau's apparatus, and is 
practically the same as the Japy degorger and stop cock, except that 
the action is reserved. In the latter (see lNSEC1' LIFE, vol. 1, p. 265, 
fig. 61) the spring normally closes the discharge orifice, and in the for
uwr the orifice is normally open and is closed by the action of a lever in 
the spring. 

That this modification of the foreign knapsack sprayers will prove a 
serYiceable one for vineyard work~ and by reason of its cheapness and 
availability come into general use, I have little doubt. 

STRAWSON's AIR-POWER DISTRIBUTOR. 

A new and distinct typo of insecticide machine, the invevtion of ~lr. 
0. F. Strawson, Newbury, Berks, England, has attracted no little at-
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tention and has received numerous awards during the past two years at 
various agricultural shows in England, and has been very favorahly 
noticed and recommended by competent judges. It was shown at the 
late Paris Exposition and was thoroughly tested before a select juryt 
from which it received the highest praise and was awarded a gold 
medal. I had occasion to study it thorongbly not only at Paris but at 
the Royal Show at Windsor, and am under obligations to the inventor 
for courtesies and facilities afforded. 

In common with all the heavier and more expensive machines, it will 
have to contend with the more popular and less expensive portable rna~ 
chines. It has many ad vantages in the control of the volume and char~ 
acter of what it disseminates; and with some modifications and adapta. 
tions for nether spraying, it would prove extremely serviceable in ex
tensive fields of any crop that needs such spray' and where the rows are 
relatively straight and the plants low. The principle also is a good one~ 
and applicable, with modifications, to many other uses. 

The machine is called the'' St.rawsonizer," and is a pneumatic or air· 
blast distributor, and may be adapted to a variety of uses, such as 
broadcast sowing of grains, distribution of fertilizers or of disinfect~ 
ants in cities, and of dry or liquid insecticides. 

The maclline is light, simple in construction, and easily operated by 
one man, the larger sizes being drawn by one horse and the smaller by 
hand power. It is constructed largely of wood, and is mounted on two 
iron w!Jeels. The distribnting power is obtained by a blast of air pro
duced by a revolving fan worked by the traveling wheels of the ma
chine. 

The essential part consists of a suitable receptacle or hopper, either 
for liquid or dry substances, from which the material is fed automat· 
ically and regularly to the blast generated by the revolving fan, the
whole operated by suitable gearing. A receptacle for either dry or 
liquid material can be employed in connection with suitable nozzles or 
deflecting devices on all the machines, so that with pract1cally one ap
paratus all the kinds of work indicated above can be accomplished. 

For solids a metal spreader is used, while. for liquids nozzles of the 
direct discharge type, but variously arranged to suit different require
ments. are employed. 

Very uniform and rapid work may be done with this machine in broad
cast sowing of wheat, o~ts, and smaller seeds. These are distributed 
with great regularity over a track 18 to 20 feet wide, giving a rate of 
30 to 40 acres per day. It is especially serviceable as a distributor of 
fertilizers (phosphates, nitrate of soda, lime, etc.), and all insecticide 
powders, which latter may frequently be applied in connection with the, 
former substances. 

Liquid insecticides are distributed broadcast at a rate of from 1 gal· 
lou upwards per acre, and by the action of the powerful blast of air are 
broken up into a fine mist, which spreads uniformly to a width of 2() 
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feet. Nozzles for upright or lateral spraying would adapt the machine 
for work in hop-fields or orchards. 

A patent for the apparatus has recently l>een taken out in this coun
try, but its manufacture here has not so far been inaugurated. 

The one-horse power machine for broadcasting grains, fertilizers, and 
either solid or liquid insecticides with suitable receptacles and nozzles 
is retailed in England for £30 sterling, or $150. If fitted with special 
nozzles for vertical work £2 extra are chargerl. Hand-power machines 
are sold for £12 and £14. These prices would be even greater in this 
country, and would doubtless interfere with its adoption were is not 
that it cornbines the other advantages indicated. 

INTERN.A.TION.A.L IN1'ERESTS. 

With the constantly increasing facilities for intercommunication be
tween different parts of the globe the results obtained and experiences 
had in one part are soon available for the rest of the world. Thus 
France has more than repaid the United States for the good-however 
vast and important-that has resulted to her by the use of American 
resistant stocks. Her experience with these American vines has reacted 
beneficially upon our own viticulture in many directions, but particu
larly in the great advance which her sons have made in insecticides and 
fungicides and iu convenient, portable insecticides, and fungicide appli
ances. It has often been said of the French that they are not an orig 
inating people; however that may be, they are very quick at adopting 
and improving ideas and discoveries once brought to their notice, and 
no nation is more appreciative of the immense practical benefits to be 
received by the adoption of the most scientific methods. In fact nona
tion has given greater Government incentive to the pursuit of science 
in its bearings upon the welfare of mankind, and we may study with 
profit what she has of late years done in our own line. 

I had a delightful visit last August from Mr. John West, who came to 
this country as a delegate from Victoria to ascertain all he could of our 
methods; also from Mr. W. Catton Gasby, of Adelaide, who came to 
this country in a similar capacity. EcoHomic entomology in their part 
of the world is extremely interesting to us; for while the seasons are 
reversed as compared with ours many of the same injurious insects 
occur in both countries. Thus I was glad to get perfect confirmation 
from Mr. West of the fact that the Northern Spy and the Winter Majetin 
are found to protect the apples grafted upon them from the \Yoolly 
Aphis. A great deal has been published of late years in the New Zea
land and .Australian papers on 4' blight proof " apple stock, and they 
havP bad an important experience, the outcome of sore necessity, for 
Sl'ldzoneura lanirJera has there beeu one of the most serious drawbacks 
to applecultun'. 

There can be no question hut that this experience will prove of value 
to onr apple-growers wherever these Yarieties grow well and the woolly 
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aphis abounds. The use as stocks of such varieties as enjoy immunity 
from the Woolly Aphis has occurred to our own people, but no such ex
tended experience bas been bad in regard to any particular resistant 
varieties. Some of our injurious insects are often worse in Australia 
than they are with us, and we may expect to reap the benefit of tlw t>X· 

:perience bad there with regard to them. This will doubtless be true 
not only of the Codling Moth but of their peach aphis,·wbich, from all 
that I can learn, is sub£tantially the same species as that which does so 
much damage in our lighter soils along the Atlantic coast, and which 
Dr. Erwin F. Smith, of the Divisiou of Mycology of the Department at 
Washington, bas carefully studied lately and described iu great detail 
as a new species under the name of Aphis persicm-niger, _but which I 
have reason to believe is the Aphis prunicoln of Kaltenbach. 

The Italians have been making a very interesting fight against an 
insect which has threatened their very important and extensive silk in· 
dustry, by its attacks upon the mulberry tree. This iusect was de· 
scribed by Targioni Tozzetti in 1885 as Diaspis pentagona. It occurs 
upon a number of different trees, among them the paper mulberry, the 
spindle tree, the peach, the cherry, laurel, and certain willows, as well 
as upon the cultivated white mulberry, and it would seem that its taste 
for the latter tree is one recently acquired, judging from the late date 
at which the habit has attracted attention. The energetic director 
of the entomological experiment station at Florence investigated the 
pest in 1886 and recommended the use of mechanical means at the time 
of hatcbiug of the young, viz, the scrubbing of the trunks and larger 
branches with stiff brushes and a subsequent application of a mixture 
of soap and water with 4 or 5 per cent. of kerosene. 

Professor Franceschini, the editor of the Rivistade Bacchicoltura, rec
ommended the adoption of the Balbiani formula as used against Pbyl· 
loxera and consisting of crude tar oil, naphthalin, quick lime, and 
water, the naphtbalin being dissolved in the tar oil, and the water and 
lime afterward added together. Tb~ insect appeared first in several 
cantons of the province of Como and speedily spread to the adjoining 
localities. The matter was brought to the attention of the Ministry of 
Agriculture and a commission was appointed,consisting of Prof. Targioui 
Tozzetti, Dr. Alpe, and Dr. Andres, who immediately familiarized them· 
selves with the methods in use in this country and have made extensive 
experiments with our kerosene emulsion, with our fumigating processes, 
and with other new remedies. The subject has been taken in band with 
great vigor and the Government bas interested itself to the extent of 
appointing inspectors in the different communes in the infested territory 
and establishing regulations which oblige the immediate report of new 
localities and the adoption of measures of extinction when ordered by 
inspectors. These regulations also provide that the inspectors must do 
the work at the expense of proprietors when the latter refuse to do so; 
they prohib1t the exportation of leaves from infested localities to others, 
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and provide for indemnity to owners for the destruction of trees when 
the degree of infection is such as not to threaten the ultimate life of the 
trees. Expenses for experiments of all kinds and for the watching and 
care exercised by agents are borne by the State, while the expense for 
the execution of certain of the regulations are borne one-third by the 
proprietor and two-thirds by the local society. A fine for disobedience 
of the regulations is also provided for. The laws, as published, are 
none too severe considering the urgency of the case, and it is refresh
ing to notice the energy with which the Government has met the threat
ened danger, and at the same time gratifying to note the appreciation 
shown of our own means and methods. 

USE OF CONTAGIOUS GERMS IN 'l'HE FIELD. 

Most of you are aware that I have not ha<l the greatest faith in the 
availability of contagions disease germs as a means of battling with in
jurious insects in field, garden, orchard, or forest; there are so many 
delicate questions involved aud so many obstacles in the way of prac
tically carrying out any plan, however plausible theoretically or true in 
principle. Our ability to contaminate healthy by diseased specimens 
is but a short step and leaves many important questions, as of rapid. 
dissemination, untouched. The theory is very tempting and has been 
particularly dwelt upon by some who were essentially closet-workersr 
having but faint realization of the practical necessities of the case. 
Theoretically, with those insect diseases of a cryptogamic naturet hav
ing a complex life-history and a resting spore, the difficulties are greater 
than with those of a bacterial origin, and it is to these last that we should 
look for important aid if it be available. Yet if the work of Messrs. 
Lugger and Snow should be fully substantiated, the best results hlw e 
so far been obtained with the entomophthora of the Chinch Bug. No one 
will be more pleased to have his doubts dissipated. by some tangible 
eddence of the practicability of this method than myself. Success, if 
possihler will come only by investigation upon thoroughly careful and 
scientific lines, such as those begun and still pursued by Professor 
Forbes. The ease with which he conveyed the Silk Worm pebrine to other 
larv;c; his conveying the Cabbage Worm Micrococcus to other larva~, 

and his carrying til is Micrococcus in cultures over winter are promising 
facts, as is also Professor Osboeu's contaminating cahbage worms in 
Iowa with specimens brought from Illinois. Congress, llaving at its 
last session appropriated $2,500 for some further iuYestigation of the 
Boll Worm, the possibilities in this direction for this particular insect 
han~ caused me to plan investigations having for their object thorough 
fh•l1l ~xperiment with some of these disease germs. 

J[eliothis annigera is one of those cosmopolitan insects whicil llas be 
come more injurious in the United States than in any other part of the 
world, by virtue of its partiality for green corn, green cotton bolls, and 
green tomatoes. The polyphagouH and partiall~· endophytous habit of 
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the larva renders its destruction difficult except during the earlier free. 
living stages by the fine spraying of the arsenites on the under surface 
of the leaves. The ideal treatment for the larger burrowing worms 
were some rapidly spreading disease germ that would penetrate aud 
destroy them in their hidden recesses. The insect was reported as ex
tremely abundant in cotton bolls during the sum mer, especially in Texas; 
hut by the time the appropriation became available its numbers had 
decreased, and it was too late in the season to do much more than pre
pare for next year. We may expect, as a result of special investigation 
much additional fact and experience both as to habits, natural enemies 
and means of control; but it is my desire to make the trial of these 
disease germs the special feature of the investigation. Of those em
ployed in the investigation, Mr. F. W. Mally was a former assistant to 
Professor Forbes and has some experience in the study and culLure 
of disease germs, while Dr. A. R. Booth is something of an enthusiast 
on the subject and has already established the susceptibility, through 
contact, of the Boll Worm to tbeCabbage Worm Micrococcus (M.pieri· 
dis) of Burrill. We hope to carry the germs through the winter so as 
to continue the experiment as early as possiblf' next year. 

I have bad in mind as probably the most promising germ, that which 
affects Nephelodes violans in a similar epidemic way, but which, as Pro· 
fessor -Forbes informs me, is a quite distinct Micrococcus, and I shall be 
pleased to have any of you cooperate with me next year, by informing 
me of any disease of this character that may prevail in your severallo· 
calities. 

APICULTURE. 

While little attention bas so far been given by the different stations 
to the subject of apiculture, except at Lansing, it is nevertheless an im· 
portant branch of economic entomology, and there is much promise of 
good results yet to come from careful experiment and investigation. 
One of the most inviting fields is the search for and introduction of new 
varieties or species of bees; for just as American apiculture has prof· 
ited in the past by the importation of races like the Italians, Syrians, 
and Carniolans, there is every prospect of further improvement by the 
study and introduction of such promising races as are either known to 
occur or may be found in parts of Africa and Asia.. Apis dorsata is 
believed to have many desirable qualities, and private efforts have al· 
ready been made to introduce it and have failed chiefly for want of 
means. The further study of desirable bee forage plants an1 the in· 
troduction and acclimatization of such as are known to be valuable to 
parts of the country where they do not yet occur, are very desirable. 

Much has yet to be .done also in the line of systematic breeding, and 
we should be able to make rapid advances in the amelioration of existing 
races by proper selection, if we could assume practical and ready con· 
trol of the fertilization of the queen. In these directions we are now plan· 
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ning, with Prof. Cook's aid, some effective work, but the introduction of 
foreign bees, which the Department should be able to undertake to bet
ter advantage than any private individual or State institution, is ren
dered more difficult by virtue of the restrictions in the appropriation 
already allnded to in discussing the subject of the introduction of par
asites; and whatever is done in the other directions by the National 
Department will be done most advantageously through the coopera-

' tion of one or more of the State stations, many of which are far better 
, -equipped and more favorably situated for apicultural work than the 

Department at Washington. 

SILK CULTURE. 

This, again, is au important part of applied entomology, and, as most 
of you know, I have for many years worked toward the establishment 
of silk culture in this country. The result of these efforts has served 
only to convince me of the utter impossibility of successfully entering 
upon the enterprise on a business basis without protective duty on the 
:reeled, or misnamed'' raw" silk. Some five years ago, largely through 
the then Commissioner's appeal, based on my own report and assurances, 
Congress appropriated $15,000 for the express purpose of giving a thor
ough test to the Serrell automatic reeling machinery, in the hope that by 
its means the question of labor might be minimized and we could reel silk 
at a profit. The previous attempts of the Department, which it had been 
my lot to direct, to establish such reeling or market centers at San Fran
·Cisco, New Orleans, and Philadelphia had proved unsuccessful, and the 
promise was made to Congress that two years of experimentation under 
my immediate direction at Washington would permit a definite decision 
·Of the question. Two years passed, and the appropriation was increased 
and continued a third year for various reasons stated at the time. At 
the end of the third year I became convinced of the futility of continu
ing the experiments indicated without protective duty, and so stated in 
my report. While in Europe, in 1889, I paid particular attention to the 
question, and visited the Serrell works at the Serrell establishment at 
Chabeuil, where I found that Mr. Serrell bad abandoned his own reel
ing machinery, which was stored in the cellar, and bad gone back to the 

·use of the ordinary non-automatic reeling machines, though employing 
:improved automatic brushers and cleaners of his own invention, which 
;have such advantages that they are fast coming into use in France and 
'Italy. I felt more convinced than ever of the futility of continuing the 
:experiments at Washington, except with the protection indicated, es
lpecially as any improvement or valuable outcome of such experiments 
would redound primarily to th~ advantage of a private corporation: and 

;doubtless benefit other countries more than our own. The hope of im
iJlrovement and the attractiveness of the machinery to the average vis
ritor, among other reasons to which I need not now refer, have cau8ed 
.continuation of the special reeling work against my advice. From the 
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foregoing you will naturally draw the conclusion that I do not at preseut 
favor any time being wasted on the subject at the State stations, since 
Congress declined to put a duty on ''raw" silk-a striking illustration 
of the inconsistencies of the tarifl' sclledule. 

LEGISLATION. 

The amount of legislation in different countries that has of late yeurs 
been deemed necessary or sufficiently important, in Yiew of iujurious 
insects, is a striking evidence of the increased attention paid to applied 
entomology; and while modern legislation of this kind has been, on the 
whole, far more intellige-nt than similar efforts in years gone by, many 
of the laws passed have nevertheless been unwise, futile, and imprac
tinable, and even unnecessarily oppressive to other interests. The chief 
danger here is the intervention of politics or political methods. Expert 
counsel should guide our legislators and the steps taken should be thor· 
ough in order to be effective. We have had of late years in Germany 
Yery good evidence of the excellent results flowing from tlwrougb 
methods, and the recent legislation in Massachusetts against the gipsy 
moth (Onneria dispar), which at one time threatened to become farcical, 
has, fortunately, proved more than usually successful, the commission 
appointed to deal with the subject having worked with energy and fol· 
lowed competent advice. 

PUBLICATION. 

On the question of publication of the results of our labors it is per· 
haps premature to dwell at length. Each of the experiment stations is 
publishing its own bulletins and reports quite independently of the 
others, but after a uniform plan, recommended by the Association with 
which we meet here, and with few exceptions that have come to my 
notice, another important recommendation of the same .Association
that these publications shall be void of all personal matter-bas been 
kept in mind. The office of Experiment Stations at Washington is 
doing what it can with the means at command to further the general 
work by issuing the Experiment Station Record, devoted chiefly to 
digests of the State station bulletins. There is a serious question in 
my mind as to the utility of State digests by the national department 
of results already published extensively by the different States, and dis· 
tributed, under Government frank, to all similar institutions and to 
whomsoever is interested enough to ask for them. Such digests may 
or may not be intelligently made, and, even under the most favorable 
circumstances, will hardly serve any otller purpose than as references 
to the original articles, and this could undoubtedly be done more sa~ 
isfactorily to the stations and to the people at large by general and 
classified indexes to all the State documents, made as full as possible 
and issued at stated intervals. Only a small proportion of the bulletins 
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have been so far noticed by digest in this record, with no particular rule,. 
so far as I can see, in the selection. This is perhaps inevitable under 
present arrangements. Complete and satisfactory digests of all, if in
telligent and critical, imply a far greater force than is at present at 
Professor Atwater's command, and it is doubtful whether, even with 
increased facilities, they could be satisfactorily made without the assist
ance of the different specialists. 

Under these circumstances it would seem wiser to devote all the en
ergies of the Bureau to digests of the similar literature of other coun
tries, which would be of immense ad vantage to our people and to the 
different station workers. Judging from the recommendations and 
resolutions of the general association this is the view very generally 
held, but except in chemistry and ~pecial industries, like that of beet 
sugar, very little of that kind of work has yet been attempted. 

What is true of the station publications in general is equally true of· 
special publications. As Entomologist of the Department I have been 
urged to bring together, at stated intervals, digests of the entomolo
gical publications of the different stations. Such digests, to be of any 
value, however, should also be critical; but it is at best a thankless 
task for any one to be critic or censor even of that which needs correc
tion or criticism, and also difficult to maintain the judicial and imper
sonal attitude which should characterize official expression, in face of 
the severe criticism that some pu~lications provoke. Moreover, to do 
this work intelligently would require the increase of the Divisional 
force, which at present is more advantageously employed; for, as already 
intimated, I should have grave doubts of the utility of such digests. 

I believe, however, that the Division should strive for such increase 
of means as would justify the periodic publication, either independ
ently or as a part of the Department record, of general and classified 
indexes to the entomological matter of the station bulletins, and should 
work more and more toward giving results from other parts of the 
world. This could perhaps best be done by titles of subject and of 
author so spaced and printed on stout paper that they could be cut and 
used in the ordinary card catalogue. The recipient could cut and sys
tematically place the titles as fast as received. 

As to the character of the matter of the entomological bulletins, it 
will inevitably be influenced by the needs and demands of the peo
ple of the respective States, and while originality should be kept in 
mind, there must needs be in the earlier years of the work much re
statement of what is already well known. That some results have been 
published of work which reflects no particular credit upon our calling
is a mere incident of the new positions created. Yet we may expect 
marked improvement from year to year in this direction, and without 
being invidious, I would cite those of Professor Gillette on his spraying 
experiments and on the Plum Ourculio and Plum Gouger, as models of 
what such bulletins should be. 
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Although the resolution offered at our last meeting by Professor ( 'ook 
to the effect tllat purely descriptive matter should be excluded fro~ 
the station bulletins, met with no favor, but was laid ou the table bv 
the general association, I am in full sympathy witll tllis position aud 
.am strongly of the opinion that in the ordinary bulletins such purely 
technical and descriptive matter should be reduced to the necessan· 
minimum, consistent with clearness of statement and accuracy, and tb;t 
if it is desired on the part of tile st<ttion entomologists to issue tech· 
nical and descriptive papers, a separate series of bulletins were bettr·r 
instituted for this class of matter. 

Finally, for results which it is desired to get promptly before tbe )>eo. 
ple, the agricultural press is at our disposal, and so far as the entorn0. 

logical work of the Department of Agriculture is concerned, the period. 
ical bulletin, INSECT LIFE, wa~ established for this purpose. Its col. 
umns are open to all station workers, and I would here appeal to the 
members of the Association to help make it, as far as possible, national, 
by sending brief notes and digests of their work as it progresses. Hitb. 
erto we have been unable to make as much effort in this direction as 
we desired, but in future it is our hope to make the bulletin, as far as 
-circumstances will permit, a national medium through which the re· 
suits of work done in all parts of the country may quickly be put on 
record and distributed not only to all parts of our own country, but to 
.all parts of the world. 

The rapid growth and development of the national Department and 
the multiplication of its Divisions have necessitated special modes of 
publication and rendered the annual report almost an anachronism, so 
far as it pretends to be what it at one time was-a pretty complete re· 
port of the scientific and other work of the Department. The attempts 
wLich I have made through the proper authorities to get Congress to 
·order quarto volumes similar to those issued by other Departments of 
the Government, for well illustrated scientific memoirs or monographs 
have not met with encouragement, and in this direction many of the 
.stations will, let us hope, be able to do better. 

COOPERATION. 

Every other subject that might be considered on this occasion must 
be subordinate to the one great question of cooperation. With the large 
increase of actual workers in our favorite field, distributed all oYer the 
country, the necessity for some cooperation and coordination must be 
.apparent to every one. Just bow this should be brought about or in 
what direction we may work toward it, will be for this Association in 
its deliberations to decide. Nor will I wntnre to anticipate the delib· 
·erations and conclusions of the special committee appointed to take the 
matter into consideration, beyond the statement that there are many 
directions in which we can adopt plans for mutual benefit. Take, for 
instance, the introduction and dissemination of parasites. How much 
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greater will be the chance of success in any particular case if we have 
all the different station entomologists interested in some specific plan 
to be carried out in cooperation with the national Department, which 
<>ught to have better facilities for introducing specimens to foreign coun
tries or to different sections of our own country than any of the State 
stations. Let us suppose that the fruit-growers of one section of the 
<Country, comprising several States in area, need the benefit in their war
fare against any particularly injurious insect of such natural enemy or 
-enemies as are known to help the fruit-grower.s of some other section. 

There will certainly be much greater chances of success in the carrying 
·out of any scheme of introduction, if all the workers in the one section 
may be called upon through some central or national body to help in the 
introduction and disposition of the desired material into the other sec
tion. Or take the case of the Boll Worm investigation, already alluded 
to. The chances of success would be much greater if the entomologists 
in all the States interested were to give some attention to such Lepidop
terous larvre as are found to be affected with contagious diseases and 
to follow out some specific plan of cultivating and transmitting them to 
the party or parties with whom the actual trials are entrusted. The 
argument applies with still greater force to any international efforts. 
I need hardly multiply instances. There is, it is true, nothing to pre
vent any individual station entomologist from requesting cooperation 
-of the other stations; nor is there anything to prevent the national 
Department from doing likewise; but in all organization results are 
more apt to flow from the power to direct rather than from mere liberty 
to request or plead. The station entomologist may be engrossed in 
Rome line of rest-.arch which he deems of more importance to the -people 
-of his State and may resent being called upon to divert his energies, 
and with no central or national power to decide upon plans of coopera
tion for the common weal, we are left to voluntary methods, mutually 
devised, and it is here that this Association can, it seems to me, most 
fully justify its organization. And this brings me to the question of 

THE DEPARTMENT OF AGRICUL'fURE AND THE STATE STATIONS. 

Immediately connected with the question of cooperation is the rela
tion of the National Department of Agriculture and the State experi
ment stations. The relation, instead of being vital and authoritative, 
is in reality a subordinate one. Many persons interested in the ad
vancement of agriculture foresaw the advantage of having experiment 
stations attached to the State agricultural collt~ges founded under the 
Morrill act of 1862; but I think that in the minds of most persons the 
establishment of these stations implied some such connection with 
the National Department as that outlined in an address on agricultural 
advancement in the United States, which I had the honor to deliver in 
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1879 before the ~ational Agricultural Congress at Rochester, auu iu 
which the following language was used : 

In the light of the past history of the German experiment stations and their 
work, or of that in our own State. of Connecticut, the expediency of purchasing 811 
experimental farm of large dimensions in the vicinity of Washington i~ very ques
ti onable. Tllere can be no doubt, however, of the value of a good experiment 
station there, that shall have its branches iu every State of the Union. The resulll! 
to flow from such stations w~ll not depend upon the number of acres at command 
and it will be far wiser and more economical for the Commissioner to make each 
agricultural college that accepted the Government endowment auxiliary to tbe 
national bureau, so that the experimental farm that is now, or should be, conne<·tt•d 
with each of these institutions might be at its service and under the general mao. 
agement of the superintendent of the main station. There is rea'ion to believll that 
the directors of these colleges would cheerfully have them constituted as experi
ment stations under the direction of the Department, and thus help to make it 
really national-the head of a vast system that should ramify through all parts of 
the land. " " " 

With the dtlferent State agricultural colleges and the State agricultural societies, 
or boards, we have every advantage for building up a National Bureau of Agricul· 
ture worthy of the country and its vast productive interests, and on a thoroughly 
economical basis, such as that of Prussia for instance. 

In short, the view in mind was something in the nature of that which 
has since been adopted by our neighbors of the North, where there is 
a central or national station or farm at Ottawa and substations or 
branch farms at Nappon, Nova Scotia, Brandon, Manitoba, Indian 
Head, Northwest Territories, and Agassiz, British Columbia, all under 
the able direction of ::\Ir. William Saunders, one of our esteemed fel· 
low-workers. It was my privilege to be a good deal with Mr. Saunders 
when be was in Europe studying the experience of other countries in 
this matter, and the policy finally adopted in Canada as a result of hi.~ 

labors is an eminently wise one, presenting none of the difficulties and 
dangers which beset our plan, whether as between State and nation or 
college and station. 

Under the present laws, and with the vast influence which the Asso· 
ciation of Agricultural Colleges and Experiment Stations will wield, 
both in Oongress and in tbe different States, there is great danger of 
transposition in this agricultural body politic of those parts which in 
the animal body are denominated head and tail; and the old saw to 
the effect that "the dog wags the tail because the tail can not wag the 
dog" will find another application. So far as the law goes the national 
Department, which should hold a trul.v national position toward State 
agricultural institutions depending on Federal support, can do little 
except by suggestion, whether in the line of directing plans or in any 
way coordinating or controlling the work of the different stations 
throughout the country. The men who influenced and shaped the leg· 
islation which resulted in the Hatch bill were careful that the Depart· 
ment's function should be to indicate, not to dictate; to advise and as· 
.sist, not to govern or regulate. We have, therefore, to depend on snch 
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relationships and such plans of cooperation as will app13ar advanta
geous to all concerned, and these can best be brought about through such 
associations as are now in convention here. Without such plans there 
is great danger of sueh waste of energy and means and duplication of 
results as will bring the work into popul;,r disfavor and invite disin
tegration, for already there is a growing feeling that agriCultural ex
periment is and will be subordinated to the ordinary college work in 
the disposition of the Federal appropriations. 

What is true of the national Department as a whole in its connection 
with the State stations is true in a greater or less degree of the differ
ent Divisions of the Department in connection with the different special
ists of the stations. With the multiplicity of workers in any given di
rection in the different States the necessity for national work lessens. 
A favorite scheme of mine in the past, for instance (and one I am glad 
to say fully indorsed by Professor Willits), was to endeavor to have a 
permanent agent located in every section of the country that was suf
ficiently distinctive in its agricultural resources and climate, or, as a yet 
further elaboration of the same plan, one in each of the more important 
agricultural States. The necessity for such State agents has been les
sened, if not obviated, by the Hatch bill and the subsequent modifica
tions looking to permanent appropriations to the State stations or col
leges which give no central power at. Washington. The question then 
arises: What function shall the national Department perform? Its in
fluence and field for usefulness have been lessened rather than aug
mented in the lines of actual investigation in very many directions. 
Many a. State is already far better equipped both as to valuable sur
rounding land, laboratory and library facilities, more liberal salaries 
and greater freedom from red tape, administrative routine and restric
tions as to expenditures than we are at Washington; and I can not see 
bow the Department's influence is to be augmented outside of those 
Federal functions which are executive, except as a directing agent and 
a useful servant. Just what that directing influence is to be is the 
question of the hour, not only in the broader but in the special sense. 

The same question iu a narrower sense bad arisen in the case of the 
few States which employed State entomologists. In the event, for in
stance, of au outbreak of some injurious insect, or in the event of any 
particular economic entomological question within the limits of the 
State having such an officer, the United States, entomologist would nat
urally feel that any effort on his part would be unnecessary or might 
-even be looked upon as an interference. He would feel that there was 
always danger of mere duplication of observation or experiment except 
where appealed to for aid or cooperation. This is perhaps true only of 
insects which are local or sectional, and is rather a narrow view of the 
mattt~r; but it is one brought home from experience, and is certainly to be 
considered in our future plans. The favor witb which the museum 
work of the national Division was viewed by you at the meeting last 
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November and the amount of material sent on for determination would 
indicate that the building up of a grand national reference collection 
will be most useful to the station workers ; but to do this satisfactorily 
we need your cooperation, and I appeal to all entomologists to aid in 
this effort by sending dupncates of their types to Washington, and 
thus more fully insuring against ultimate loss thereof. 

S'l'ATUS OF OUR SOCIETY. 

This train of thought brings up the question of the status of our so
ciety with the station entomologists as represented by the committee of 
the general Association. Those of us who had desired a national asso. 
ciation for the various purposes for which such associations are formed 
felt, I believe, if I may speak for them, that the creation of the different 
experiment stations rendered such an organization feasible. Your or. 
ganizatiou at Toronto and the constitution adopted and amended at the 
meeting at Washington all indicate that the chief object was the ad
vancement of our chosen work and that the strength of the association 
would come from the experiment station entomologists. There waa 
then no other organization of the kind, nor any intimation that such au 
one would be founded. Some of us, therefore, were surprised to learn 
from the circular sent out by Professor Forbes, its chairman, that the 
committee appointed by the Association of Agricultural Colleges and 
~xperiment Stations, and through which we bad hoped to communicate 
and cooperate with that Association, was not in the proper sense a com· 
mittee, but a section which bas prepared (and in fact was required by 
the executive committee and the rules of the :o;uperior body to prepare) 
a program of papers and discu8sions for the meeting to be held at the 
same time and place with our own. I can not but feel that this is, in 
some respects, a misfortune, and it will devolve upon you, as a conse· 
quence, to decide upon several questions of importance that will ma
terially affect our future existence. 

That there is not room for two national organizations having the 
same objects in view and meeting at the same time and place goes, I 
think, without saying; and if the committee of the general Association 
is to be anything more than a commiHee in the proper sense of the 
word, or if it is to assume, with or without formal constitution, the func
tions of our own Association, then our own must necessarily be crippled, 
and to do any good at all must meet at a different time and a different 
place. A committee or section, or whatever it may be called! of thegen· 
eral Association with which we meet would preclude active membership 
of any but those who come within the constitution of that body. Our 
Canadian friends, and many others who have identified themselves 
with applied entomology and do not belong to any of our State or Gov· 
ernment institutions, would be debarred from active representation, 
however liberal the Association may have been in inviting such to par· 
ticipate, without power to vote, in its deliberations. Our own Associa-
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tion has, or should have, no such limitations. Some of us who are 
entitled to membership in both bodies may feel indifferent as to the 
course finally decided upon, and that it will not make any difference 
whether we have au outside and independent organization as that of 
the Association of Official Chemists, or whether we do, as did the bot
anists and horticulturists, waive independence in favor of more direct 
connection with the general Association, providing there is some way 
whereby the committees of the general Association are given sufficient 
latitude and time to properly present their papers and deliberate; but 
there are others who feel more sensitive as to their action and are more 
immediately iiJfluenced by the feelings of the main body. I hope that 
whatever action be taken at this meeting the general good and the pro
motion of economic entomology will be kept in mind and that no sec
tional or personal feeling will be allowed to influence our deliberations. 

SUGGESTION .AND COMMENT. 

You will, I know, pardon me if before concluding these remarks I ven
ture to make a few comments which, though not altogether agreeable~ 
are made in all sincerity and in the hope of doing good. The question 
as to how far purely technical and especially descriptive and mono
graphic work should be done by the different stations or by the national 
Department is one which I have already alluded to and upon which we 
shall probably hold differing opinions and which will be settled accord
ing to the views of the authorities at the different stations. Individ
ually I have ever felt that one ostensibly engaged in applied entomol
ogy and paid by the State or national Government to the end that be 

, may benefit the agricultural community can be true to his trust only by 
largely overcoming the pleasure of purely entomological work having 
no practical bearing. I would, therefore, draw the line at descriptive 
work except where it is incidental to the economic work and for the 
purpose of giving accuracy to the popular and economic statements. 
This would make our work esssentially biological, for all biologic inves-

. tigatiou woul1l be justified, not only because the life-habits of any in
, sect, once ascertained, throw light on those of species which are closely 
· related to it, but because we can never know when a species, at present 
1 

harmless, may subsequently prove harmful and have to be classed 
1 among the species injurious to agriculture. 
: On the question of credit to their original sources of results already 
1 on record it is hardly ne'.!essary for me to advise, because good sense 
11 and the consensus of opinion will in the end justify or condemn a writer 
1 according as he prove just and conscientious in this regard. 
1 'fbere is one principle that should guide enry careful writer, \'iz., that 
:; in any publications whatever where facts or opinions are put forth it 
I slwuld always be made clear as to which are based upon the author's 
' personal experience and which are compiled or stated upon the authority 
~ · of others. We should have no patience with a very common tendency 
~ 



to set forth facts, even those relating to the most common and best 
known ::;pecies, without the indications to whteh I h~tvl' referred. The 
tendency belittles our calling and is generally misleading and confus. 
ing, especially for bibliographic work, and can not be too strongly dl·p. 
recated. 

On this point there will hardly be any difference of opinion; but I 
will allude to another question of credit upon which there prevails a 
good dflal of loose opinion and custom. It is the habit of using illustra. 
tions of other authors without any indication of their original source. 
'This is an equally Yicious custom and one to bA condemned, though r 
know that some have fallen into the habit without appreciation of its 
evil effect. It is, in my judgment, almost as blameworthy as to use the 
language or the facts of another without citing the authorit~·. Erery 
member of this Association who has dne appreciation of thP time and 
labor and 8pecial knowledge required to produce a good and true illus· 
tration of the transformations and chief characteristics of an insect 
will appreciate this criticism. However pardonable in fugitive news. 
paper articles in respect of cuts which, from repeated use, have become 
common, or which have no indiYiduality, the habit ine,·itably gives a 
certain spurious character to more serious and official publications; for 
assumption of originality, whether intended or not, goes with uncred· 
ited matter, whether of text or figure. Nor is mere acknowledgment 
ofloan or purchase, to the publisher, institution, or individual who may 
own the block or stone what I refer to; but that acknowledgementtll 
the author of the figure or to the work in which it first appears which 
is part of conscientious writing, and often a valuable index as to the 
reliability of the figure. 

It were supererogation to point out to a bouy of this kind the value of 
the most careful and thorough work in connection with lite-histories and 
habits often involving, as it does, much microscopic study of structure. 
The officers of our institutions who control the funds, and more or les) 
fully our conduct, are apt to be somewhat impatient and inappreciative 
of the time given to anatomic work, and where it is given for the pur· 
pose of describing species and of synopsising or monographing higher 
groups, without reference to agriculture, I am firmly of the lJeliefthat 
it diverts one from economic work ; but where pursued for a definite 
economic purpose it can not be too careful or too thorough, and I know 
of no instances better calculated to appeal to and modify the views of 
those inclined to belittle such structural study than Phylloxera and 
Icerya. On the careful comparison of the European and .Americanspeci· 
mens of Phylloxera vastatrix, invol dng the most minute structures and 
details, depended originally those important economic questions wbicb 
have resulted in legislation by many different nations and the regenera· 
tion of the affected vineyards of Europe, of our own Pacific coast, and 
of other parts of the world by the use of American resistant stocks. In 
the case of Icerya purchasi the possibilities of success in checking it by its 
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natural enemies from Australia hung at one time upon a question of 
specific difference between it and the Icerya sacchari of Signoret-a 
question of minute structure which the descriptions left unsettled and 
which could only be settled by the most careful structural study and 
the comparison of the types, involving a trip to Europe. 

CONCLUSION. 

I have thus touched, gentlAmen, upon a few of the many subjects 
that crowd upon the mind for con~ideration on an occasion like this-a 
few gleanings from a field which is passing rich in promise and possi: 
bility. It is a field that !>orne of us have cultivated for many years and 
yet have only scratched the surface; and if I have ventured to suggest 
or admonish, it is with the feeling that my own labors in this field are 
ere long about to eud, and that I may not have another occasion. At no 
time in the history of the world has there, I trow, been gathered to
gether such a body of devoted and capable workers in applied ento
mology. It marks an era in our calling, and looking back at the prog
ress of the past fifteen years,we may well ponder the possibilities of 
the next fifteen. They will be fruitful of grand results in proportion 
as we persistently and combinedly pursue the yet unsolved problems, 
and are not tempted to the immediate presentation of separate facts 
which are so innumerable and so easily observed that their very wealth 
becomes au element of weakness. Epoch-making discoveries result 
only from this power of following up unswervingly any given problem 
or any fixed ideal. The kerosene emulsion, the cyclone nozzle, the his
tory of Phylloxera vastatrix, of Phorodon humuli, of Vedalia cardinalis, 
are illustrations in point; and while we may not expect frequent results 
as striking or of as wide application as these, there is no end of im
portant problems yet to be solved, and from the solution of which we 
may look for similar beneficial results. Applied entomology is often 
considered a sordid pursuit, but it only becomes so when the object is 
sordid. When pursued with unselfish enthusiasm born of the love of 
investigation and the delight in benefiting our fellow men it is inspiring, 
and there are few pursuits more deservedly so, considering the vast 

1 
losses to our farmers from insect injury and the pressing need that the 
distressed husbandman has for every aid that can be given him. Our 

1 
work is elevating in its sympathies for the struggles and suffering of 

otherR. Our standard sllould be high-the pursuit of knowledge for 
I 

·the advancement of agriculttire. No official entomologist should lower 
:it by sordid aims. 
' During the recent political campaign the farmer must have been 
~sorely puzzled to know whether his interests needed protection or not. 
On the abstract question of tariff protection to his products we, as en

l:tomologists, may no more agree than do the politicians, or than does 
the farmer himself; but ours is a case of protection from injurious in
sects and upon that there can nowhere be 'division of opimon. It is 
- 15738-No. 5-3 
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our duty to see that he gets it with as litt.le tax for the means as pos
sible. 

Gentlemen, I thank you. 

In the discussion which followed this address Mr. Cook expressed his 
hearty concurrence in the general tendency of the recommendations 
made. He had heen especially interested in the subject of coiiperatiou 
among workers. He considers that there is a great field for tllis in tlw 
indexing of the entomological writings of the countr~', so tllat it would 
be easy to find what bad been done. In reference to the status of mem
bers in the Association of Agricultural Colleges and Experiment Sta
tions, he supposed that Canadian members would have the same rights 
in committees of the association that others had when they occupied 
similar official positions. 

Mr. Smith agreed as to the desirability of some scheme for indexing 
literature; but as to cooperation in other lines of work be thinks the 
time has not yet come. There is too much work coming on year after 
year which must be at once attended to. It was impossible to dover.~ 
much planning ahead under present circumstances. His plans for the 
year had been almost entirely upset by unexpected invasions of insect 
pests, which he was compelled to study and report upon. Tile prime 
necessity is to supply our constituency with that information which 
they demand; and until almost all of the more common forms are treated 
we can no t so command our time as to engage in any cooperative work 
requiring close or continuous observation and study. 

Mr. James Fletcher, Dominion entomologist of Canada, spoke in high 
terms of the excellence of the presidential address. He said: 

"You have drawn our attention to the fact, Mr. President., that this 
is the most remarkable meeting of economic entomologists which has 
ever met together, and I feel sure, sir, that every one present will agree 
with me that your address is one of the most remarkable we have ever 
bad the privilege of listening to. You have covered so much ground 
and spoken upon so many subjects upon which we know yon to be the 
highest authority, not only from the exceptional advantages you pos· 
sess from your official position, but also from the experience you bare 
gained from earnest and close attention for a q narter of a century to 
this special subject which w~ have gathered together to-day to discuss, 
that if we heard nothing else we should be well repaid for the trouble 
of attending this meeting. This great knowledge makes you facile 
princeps the most eminent living economic entomologist-a title to which, 
on account of the work you have done in developing the science of 
practical entomology, no one will dispute your claim. The present 
meeting, being a joint one of the Association of Economic Entomolo· 
gists and of the Entomological Committee of the United States Ex· 
periment Stations, leads me to make these remarks, because probably 
t he question which is most engaging the attention of many of us ~t ~be 
present time is whether any good purpose will be served by ruainta!D!Dg 
both of these org::':::: ·· 
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"We know tiJat the committee of the experiment stations must 
meet, if the directors of stations order it; but I feel confident that the 
necessarily limited number of entomologists iu that committee, even if 
every station eventually employs such an officer, cannot do such good 
work fo!' the science and give them equal opportunities with those ofl'ered 
by an organization of the nature of the .Association of Economic Ento
mologists, which will include many eminent men who are excluded from 
active membership by the rules of the committee. I refer to such men 
as Professor Riley and his assistants, Dr. Packard, Mr. French, Dr. 
Lintner, and hosts of other economic entomologists in the United 
States, as well as the Canadian entomologists, and many others who 
would be pleased to join in various parts of the world. I submit to 
the meetmg that there is room for good work from both of these organ
izations, and that it would be extremely ill-ad vised to let either of them 
drop to the ground, for each should be of the greatest assistance to the 
other. I believe, too, that to no one can the association be of more 
use than to the experiment station entomologists; and therefore they 
should make every effort to sustain an association at the meeting of 
which they must always have greater freedom than they can ha\e in 
the committee, where the proceedings will always be subject to a certain 
degree of restraint, both as to the time allowed for discussion and the 
subjects brought forward. The entomological committee is specially 
a meeting of the entomologists of the experiment stations, and any 
one else will always to a certain extent feel himself an outsider, no 
matter how cordially the hand of friendship may be extended to him. 
The president has stated that he does not care where the work is done 
so that it is carried on vigorousl.v. This is probably the case, and the 
gentlemen I have mentioned have very little to learn from the meeting 
compared with the advantages which will accrue to us from having such 
men present at the meetings. I cannot help thinking that we shall 
make a serious mistake if we allow an organization to drop which will 
insure us their sympathy, attendance, and services, and will at the same 
time form a bond of union between the economic entomologists of the 
whole world." 

Mr. Smith thought it an absurdity that there should be two bodies 
composed of nearly the same members, meeting on the same days, at 
the same place, and covering the same ground. He strongly advocated 
an effort to gain in the committee of the main association all those ad
vantages that the present association offered, and suggested that this 
would be of advantage to station workers at least, as it gave them a 
recognized place in the official body of agricultural colleges and experi
ment stations. 

Mr. Weed thought the status of some of the men had been misunder
stood. The Canadian station was represented in the main body, and 
its various officers have the same rights and standing in committees as 
have those of the other stations. The Department of Agriculture is 
equally represented both in the main body and in the committees. 

• 
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.Mr. Cook then read the following paper: 

WORK OF THE ENTOMOLOGISTS IN THE EXPERIMENT STATIONS. 

By A. J. CooK. 

The Congressional act creating the experiment stations and appro. 
priating money for their support was an extraordinary measure, and 
shoulll be, in its results, of exceeding importance to the agriculture of 
the country. Never before in the history of the world has action been 
taken that promised so much in the direction of the advance and quick. 
ening of scientific research, especially research in the line of applied 
science. Never before was there legislation that seemed to offer so much 
to promote the interests of our leading industrial pursuit. Indeed, the 
chief danger and peril of this new scheme arises from the fact of its 
extraordinary character and the large work which it contemplates. 
Great institutions, like great reforms, develop slowly. A mushroom 
growth of such enterprises is contrary to nature's methods, and is to be 
feared. If we attempt to produce such a growth, caution should be our 
watchword at every step. 

There are four special dangers I think that confront our experiment 
stations: First, the danger of neglecting the practical in our work, or 
of making our work so technical that it will fail to interest or benefit the 
practical man. President Mendenhall, in his admirable address at In· 
diauapolis last August, argued that this is a somewhat common fault 
with scientists, and is greatly to be regretted. How much more the 

_fault, and how much more serious in its results, if we the scientists of 
the stations err in this direction. Secondly, the people, knowing of the 
large appropriations, will expect a great deal in the way of results, if 
the fruits are not soon forthcoming, and qmte generous, criticism will 
likely follow. Such criticisms will do harm if they do not place the 
whole scheme in jeopardy. Again the very fear of the above may lead 
to hasty work-attempts at too much-so we shall be unable to do good 
work. This will lead to more just criticism, and may endanger the law 
and call for its repeal. The fourth danger is one common to all govern· 
ment work-the misappropriation of funds. From the very nature of 
the work, its magnitude and associations, this danger is not small, and 
its magnitude should make us all exceedingly cautious. 

As entomologists of the stations we are in part res.pousible for the 
reputation of this measure. Our work will tend to make the law pop· 
ular or bring it into disrepute; as we work faithfully and wisely or as 
we work carelessly or in directions not contemplated by those who 
framed the act. As we all well know, entomology bas a wide practical 
side, and may and should give substantial aid in every station. We 
may do much to give the experiment stations character, and make the 
law establishing them popular. 

I believe we shou!t1 Mn~<irlP.r well bow we may best promote the inter· 
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ests of the stations and the reputation of the whole scheme. It is with 
the desire to call forth discussion to this end, rather than any expecta
tion of adding any valuable or new suggestions, that I prepare this 
paper. 

NEW OR STRANGE INSECTS. 

It occurs to me that one of the most important duties that wiil de· 
volve upon ns is to keep ourselves and the farmers informed in relation 
to new insect pests. Every year will doubtless bring insects new to our 
localities if not to the country. A few years ago Agrotis jennica, until 
then a very rare insect in all sections of our country, appeared in various 
parts of Michigan in overwhelming numbers. Its ravages were some· 
thing alarming, and the people were in despair. By advising in such 
cases, explaining the habits and natural history of the insects, and in· 
forming as to the probabilities, which we are usually able to do, we 
allay feaf, restore quiet, and make new and strong friends for the 
stations. We may also work out the life history of the insect, experi
ment regarding its destruction, and so do works that will benefit other 
States as well as our own. The present season several injurious insects 
have, for the first time, attracted attention in Michigan by their ravages, 
which in some cases, as with the linden span worm, Hybernia tiliaria, 
were very serious. These insects attacked the apple, elm, and bass· 
wood in devastating numbers. It was easy to suggest aremedy,and the 
people appreciate such information most heartily as it oftens means 
bread and butter to them. Every State needs and should have an ad
viser of this kind. The practical results are patent and immediate. I 
believe that such work will tell as strongly towards making the stations 
popular as any that may be attempted. 

STUDYING LIFE HISTORIES, 

This is scientific as well as practical work, and is so important that 
no word of commendation is necessary. A full description if presented 
in a non-technical style will interest the general reader as well as bene
fit science. Thus our best work will be constantly educating our read
ers, making them more and more competent to study, observe, and con· 
quet' the insect pests. We see that this best work that will fall to our 
hands will bring a triple ble&sing. It will develop science, show us 
how to overcome the enemies-for to know an insect's full life history 
and affinities is often the major part in its destruction if it is an 
enemy-and will interest and instruct the public as nothing else can. 

A bulletin discussing a species that threatens some important crop 
will he read and reread. Men will always thoroughly study that which 
touches their pocket books. Thus, if carefully done, we can weave much 
of sdence into our reports which will not only be palatable, but eagerly 
sought after. We issued large editions of my bulletins on the grain 
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louse and its enemies. Yet they were all called for, and awakened lilrong 
interest in the subject, especially in the part relating to beneficial 
insects, as I know from the many letters received, asking for further 
information. 

I believe no station can do more to arouse interest and incite to ralu. 
able study to give real valuable results to the people, and so to make 
friends, than to engage vigorously in this important work. \Ye can 
hardly appreciate the value of this kind of work done by Dr. Hile~· ,our 

president. This generation will never appreciate the debt of gratitude 
which they owe him. I believe that this part of our duties, carefully 
studying the life histories of all our insects, will take no second place in 
importance. How much we owe to Dr. Harris and to Thomas t:lay, for 
the admirable work they did in this direction. With the numerous 
workers now in the field, we ought to make great progress in this tlirec· 
tion. Such work will not be ephemeral in its influence, but will keep 
on blessing mankind in all the coming years. 

DIRECT HXPERIMENTATION. 

In the discovery of new insecticides, and new uses of old ones, and 
of new and better methods of application of such substances, we 
have a simple means of conferring, it may be, an exceeding benefit upon 
the farming population. So numerous ar6 our insect foes, and so dif· 
ferent are their susceptibilities to various insecticides that very exten· 
sive and careful experimentation is called for in this direction. The 
arsenites, so fatal to most mandibulate insects, seem impotent as weapons 
against the rose chafer or the flea beAtles. Tobacco decoction, though it 
fails to exterminate most beetles, is our best specific against the destruc
tive flea beetles. Successful work in this direction may and surely will 
bring great aid to the farmers and fruit growers, and can but be thor· 
oughly appreciated. 

Thousands of experiments are needed for each insecticide now known 
and yet to be discovere.i, for each must be used on every noxious insect. 
To many this will seem an uninviting field, and yet I can not but think 
that he who fails to put earnest thought and work into this department 
of our duties will miss a rich opportunity to do just what the law con· 
templates, to confer much practical benefit ou the farmers, and to ad· 
vance the popularity of his station, and so of the whole scheme. Such 
experiments have given us remedies that are of immense benefit. We 
can not believe but that such discoveries are yet to be made; far more 
and very likely far better than we yet have. This then is a very desir· 
able line of work which gives full opportunity for us all. We canal~ 
improve or suggest improvements in our apparatus for applying insecti· 
cides. We must have simple spraying apparatus that shall beconven· 
ient and durable. lf we could arrange to have gravity do our pump· 
ing, how much labor and expense might be saved. 
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GENERALIZA.'l'IONS. 

A~ scientists constantly in the field, we surely ought to be able to 
arrive at some valuable conclusions or to formulate laws that others 
could not discover. Such generalizations may be of great practical 
value. Last winter was exceptionally warm throughout our Northern 
.States. The succeeding spring and summer were remarkable for the 
numbers of cutworms-larvre of species of Agrotis and Hadena-and 
slugs, or larvre of sawflies. If there is the relation of cause and effect 
between these two facts-mild winter and prosperity of such insects as 
pupate in the earth-further observation will prove it. If this is true, 
a knowledge of the fact would be very valuable, as a mild winter would 
warn farmers and fruit-growers of these terrible foes, and protective 
measures would be in readiness to check the evil at the onset. 

THE WORK MUST BE PRACTICAL. 

To many, purely scientific work will be more inviting than work look
ing towards practical reRults. The entomologist will note the great field, 
and his limited time, and may plan to work only in physiological, an. 
atomical, or systematic entomology, arguing that such work in the end 
will do mor~ for science, reputation, and possibly for the arts, than ex
periments in applied entomology. Is there not great danger here! Did 
not the act which established the stations contemplate that all our work 
should look towards economy or economic ends' If any of us ignore the 
practical, do we not run t be risk of injuring our own influence and use
fulness, and also of placing the whole grand scheme in peril ~ Akin to 
this danger, is the one of making our reports too technical. While it is 
desirable to incorporate all the science that can be made palatable, we 
should be very cautious not to go too far, lest we send out reports that 
shall not be read or understood. Then our work goes for naught, and 
we are subject to very severe and very just criticism. Dr. Harris and 
the late B. D. Walsh made real science app(•tizing to all. Happy for 
our stations if we are able to copy them in this respect. 

OUR BULLETINS. 

Just what our bulletins should contain is a matter of greatest impor
tance, and worthy of exhaustive discussion at this meeting. There is 
something inspiring in the thought that we can gain the attention of 
thousands several times each year. How careful must we be that we 
win and keep the public ear ; and that we do our readers good. These 
bulletins will, for the most part, be read and laid aside. Should not 
the main thought then be immediate good; must we confine ourselves 
to presenting only new matters, or only to tile results of our experi
ments Y Will it not be better to study the needs and condition of our 
readers, and then give them just what we believe will do them the most 
good, even if we send out information that is old, providing we know 
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that it will be new and valuable to the majority of our readersf \re 
have experimented with new metbo1ls to proteet our plums from the cur. 
cnlio. In publishing the results we act nuder the knowledge that 
many, perhaps most, who will read our bulletins do 1wt know or prac. 
tice the best methods to defend against this pest, though long and well 
known to the few. Should we not briefly but plainly explain these 
methods' 

At our station there is a sort of a partnership between the State an11 
the United States Government. The Government pays for the work 
and franks the bulletins, while the State pays for printing them. Thus 
I am free to say that in writing every bulletin, I keep in mind as the 
leading thought, what will do our people the most goodY This ques
tion settled, and I send out the consequent information, even though 
some of the facts were known and taught. by Aristotle. If I am wrongt 
I will gladly accept criticism. 

MUTUAL AID AND SUGGESTIONS. 

In closing, let me say that it seems to me that such meetings each 
year as this one will do much to exalt our work and influence. Kindly 
suggestion and criticism, and a full discussion of work aml methods 
must lead to such harmony of action as will greatly augment the value 
of our work. Our yearly meetings will give freedom to our inquiries 
and consultations, which should be very free and helpful at all times. 
The ready help which we all get from the Division of Entomology of 
the Agricultural Department, at Washington, tells, in a magnified way, 
what we may each do for the other. Indeed many of our older workers 
have shown us repeatedly in the past how much we may receive, through 
suggestion and information from our brother workers. 

Mr. Wood worth said that his station had been publishing just such 
material as Mr. Cook bad mentioned, but he did not believe this was 
the real work of the stations. There should be lines of original re· 
search of general utility, and the results of these should appear in the 
bulletins. He thought that the newspapers should be utilized so far as 
possible to spread the information already known. 

Mr. Harvey objected, that the farmers did not all take the same 
paper. They are constantly asking questions or calling for informa· 
tion on all kinds of insects, known as well as unknown. He does not 
think newspaper work the best in all cases. 

Mr. Weed thinke this depends somewhat on the facilities possessed 
by the station. In Ohio they have what they call a newspaper bulle· 
tin sent to the manufacturers of" patent insides," through which they 
reach half the county papers in the State. The matter is sent out reg· 
ularly by a central publishing house, and also in printed form to all the 
papers, by the States. These were also condensed into short !laragrapb& 
suitable for press dispatches, and thus obtained a wide circulation. 
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Mr. Weuster thought there were two or three ways of getting at the 
public. A very good one is to publish the letter and reply in the local 
paper whence the letter is received. In that way it reaches the point 
where the information is most needed. 

Mr. Smith thinks the best way to reach the farmer is to go and talk 
to him. .Bulletins are not always read; but if you can meet the man 
personally at farmer's clubs, county board meetings, or institutes, you 
can interest him and tell him exactly what he want~ to know. He 
can see the bearing of the recommendations made, and is more apt to 
follow the advice given in the bulletins. He believes in treating. the 
farmers as intelligent men, capable of understanding the bearing of 
facts, and he does not hesitate to give them such anatomical or physi
ological facts as may be necessary to show the reasons for the recom
mendations made. Be finds that in New Jersey at least they are ahle 
to follow him and appreciate argument. He believed in making a 
good many of the experiments on the farms of leading growers. By 
convincing these men the station obtained most powerful allies. 

Mr. Cook suggests that our thought must be to do the people most 
good, whether this means the publication of old or new matter. 

Mr. Harvey uelieves in issuing old matter in the most favorable form 
for use. In the reports atld bulletins it would be permanent and could 
be referred to when needed. 

Mr. Aldrich inquired whether the entomologist was usually chargerl 
with the practical work of keeping farm and garden free of insects. At 
his station they had been expected to take charge of the campaign. 

Mr. Smith read the following: 

FERTILIZERS AS INSECTICIDES. 

By J. B. SMITH. 

During the past season my attention was called to this subject by a 
farmer, who told me he cleared his pear trees of the scurfy scale by 
washing with water in which muriate of potash bad been dissolved. 
He stated that this had been perfectly effective, and had entirely cleared 
the washed parts even when no scrubbing had been done. This led me 
to experiment a little with the pota~h salts, and to make inquiries of 
farmers who had used them in fertilizing quantities. I found tl1e uni
versal testimony to be that wherever potash was used on corn there 
was no trouble with cutworms or wireworms. Mr. E. B. Voorhees, the 
.senior chemist of the station, is very positiYe on this point. He says 
that on his father's farm they were greatly troubled with cutworms and 
wireworms, especially on corn after sod; but since using the potash 
salts there is no further trouble on that score. Other tt>stimony is to 
the same effect and is unanimous. In Salem County, ~. J., in which I 
recommende1l kaiuit for peach-tree aphides, I was informed that young 
trees set. in gronud prepared with this substance ~rew well where pre-
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Yiously they <lied off. I attribute this as much to the insecticide quality 
of the salts as to the fertilizing effect. I also learned from some farmt·r~ 
who used the potash that they were not troubled with the root louse, 
which in some parts of South Jersey is quite a serious pest. 

My experiments were made to test the killing power of the substance. 
Kainit and muriate were dissolved in water at the rate of 1 onncP to 1 
pint and sprayed on various species of aphides, against all of whicb it 
proved effecti\e. It killed all the mealy bugs on greenhouse camellias 
without injury to the plant~, and was effective against Julus sp., wuich 
were injuring potatoes. Larvre of the cabbage maggot died when placed 
in soil moistened with the mixture, where those in a pure.water moist
ened soil were unaffected. Against hairy larvre the applicationR were 
ineffective. 

I tested it for injury to plants, and found the muriate somewhat inju. 
rions to tender leaves, where kainit did not affect them at all. Tbe 
kainit, on the other hand, is slightly more effective against the insects. 
I would not recommend this against insects in general, but to reach 
underground species I think it wil1 prove an effective remedy. 

A number of growers have this year kept their cabbage clear of tbe 
larvre of Pieris rapre by using lime, either fresh, air·slaked, or in the form 
of a dry hydrate, first sifting it and then dusting on the plants when wel 
Lime makes a good fertilizer, and almost every farmer bas it. It is the 
simplest way we have of keeping this species in bounds. 

The president stated that the use of fertilizers as insecticides was not 
new. Lime, salt, etc., had been used extensively abroad and in this 
country, while caustic soda and the potash salts were extensively n~ed 
of late years against scale insects, especially in California. It is inter
esting to ha\e a confirmation of older experience, and to draw attention 
once more to the subject by such valuable local trials as those enumer· 
ated by Mr. Smith. 

Mr. Howard read a paper entitled: 

THE HABITS OF PACHYNEURON. 

By L . 0. HowARD. 

[This paper is withheld for publication in No. 1, Vol. II of the Proceedings of the 
Entomological Society of Washington.) 

In discussing this paper Mr. Harvey said that the gray birch in his 
locality was badly infested by a scale which seemed largely parasitized. 
He asked how these might best be bred. 

Mr. Howard replied that these parasites were 'ery easily reared. 
Their period of development is short and there are many broods in the 
course of the season. By confining a lot of the infested scales the para
sites would soon make their appearance. 

Mr. Woodworth asked how these parasites should be prepared or 
whether for purpose of identification they are best left unmounted. 
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Mr. Howard replied that they are best mounted on card points and 
preferably on the left side, at right angles to the point, the head for
ward and the dorsum outward (away from the pin). 

Mr. Fletcher asked what would be the best mounting medium' 
Mr. Howard said that shellac is used at Washington. 
Mr. Summers uses yellow shellac; he finds it more satisfar.tory than 

white. 
Mr. Cook thought the white shellac excellent if of good quality. But 

it was not always good. He also finds Spalding's glue excellent. 
Mr. Fletcher had seen some recommendation of shellac in naphtha 

had any one tried that? 
Mr. Smith then read the following : 

NOTES ON THE PLUM CURCULIO. 

By J . B. SMITH. 

No attempts at such experimentations as have been made by Messrs. 
Cook, Weed, and Gillette have been undertaken, and only a single line 
()f investigation, which suggested itself early in the season, was followetl 
()Ut. 

First, I noticed a new food habit-new to me at least. In beating 
some bushes of the June or service berry (Amelanchier canadensis) 
I noticed the peculiar crescent marks of this plum curculio on the half
grown fruit. Closer search turned up also the beetles, so that there 
waA no doubt as to the author of the punctures. The berries were very 
generally infested by a coleopterous larva which was not of this 
species and which I failed to bring to maturity. It is interesting that 
we should have this food plant for the species. The experiments were 
made with the view of determining to what extent the insects would 
·come to maturity in apples. Early in the season, when the apples were 
a.ll set and as large as a nut, a number of stung- plums and apples were 
picked up beneath the trees and placed in jars on moist soil. From 
some of the most heavily loaded branches apples with several fresh 
.punctures were picked and divided into two lots-one was placed on 
moist soil, the other in a dry jar, in which their position was frequently 
(~banged to prevent decay. Another lot of older apples with older 
punctures was placed on moist soil. 

As a result, in the plums and apples picked from the ground nearly 
a.ll the larvre came to maturity; there was a lar'"'a for nearly every 
puncture. In one small apple there were nine mature larvre. In the 
young apples picked from the branches and laid on moist soil the pro. 
portion of maturing larvre was. almost or quite as great. In those 
placed in the dry jars very few hatched and none came to maturity, as 
none of the apples rotted. In the older apples with old puncturE's, 
which were placed on moist soil, a few of the larvre hatched and 
reached maturity. 
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During this puiod I had been examining apples remaining on the 
trees, and cutting down on tile punctures. In only a few cases had 
any larv::e developed at all and in no case did any come to maturity. 

The bearing of the investigation was, that if an orchard is kept clear 
of fallen fruit there would be no development of curculio on apple tre1.,, 

since tlley require a decaying or fermenting mess to feed upon. Great 
stress should be placed on this point of picking fallen fruit, as it is fully 
as import.aut as spraying. 

Mr. Fletcher asked whether the curculio punctures did not cause the 
falling of the attacked apples. 

Mr. Smith replied that tlley did not. 
Mr. Beckwith said that in llis experience the curculio is very abun. 

daut in apple orchards. He has noticed them flying out of the trees when 
spraying, on many occasions. 

Mr. Harvey understood Mr. Smith to say that the plum curculio found 
in the fallen apples was the best condition for development, and for this 
reason he was pleased to have another argument for pickiug and de· 
stroying fallen fruit. It is the only way to get the better of the Trypeta 
pomonella, but he can not persuade farmers to go to the trouble. If 
there are two points to be gained, it may be easier to induce them to 
act. He thought that in his experience the punctured apple dropped 
early, but that very few larvre matured. He had found many dead 
larvre in punctured apples, and from one hundred only two beetles were 
reared. 

Mr. Woodworth thinks that not all the larvre in growing apples die. 
Mr. Cook thinks that the development in growing apples is extremely 

rare. He remembers it as a great triumph when on one occasion he 
was able to show a living larva in a growing apple. 

Dr. Goding stated that he had been unable to prepare a paper for the 
meeting as he had intended, and stated that he was at present collect· 
ing and studying Membracidre. He asked all who might have material 
in this family to send to him for determination and study. 

Mr. Smith read the followiLg: 

AN EXPERIENCE WITH THE ROSE BUG. 

By J 0 B. SMITH. 

It really was an experience. I had uever seen insects in such num· 
bers, in such constantly increasing swarms, and of such enormous in· 
dustry. There was lots of fun in experimenting; but the fun was on 
the part of the rose bug, and not on the part of the experimenter. I 
spent a few days during the invasion at Vineland, and it was simply 
awful. Every cherry was cleared off, and many leaves weredevonr.ed. 
A.pple trees presented a great mass of sprawling rose bugs burdemng 
each apple. The fruit itself was not visible, but its situation was 
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marked by the clurn ps of beetles. N othiug escaped them except peaches, 
and they only escaped because there were none anyway! But even 
peach foliage was attached. Pears were infested as badly as apples; 
but quinces were uut such favorites. Of the small fruits, the black
berries seemed very attractive. They were on each blossom and ate 
the petals but left the green, forming fruit. Last year they ate the 
leaves as well and left only the canes. This year they left the leaves, 
Raspberries were totally destroyed. Last season they were in such force 
on Colonel Pearson's strawberry patches that the field looked a yellow 
mass of moving insects. Magnolias are immense favorites and the 
trees were loaded. Millions of them swarmed in a couple of sour-gum 
trees on the road. In the woods a number of trees and shrubs were 
defoliated, and sumach was neatly scraped, the upper surface only of 
the leaves being eaten. In Mrs. Treat's garden her flowers suffered 
greatly. Poppies were great favorites, while hollyhocks bore heavy 
burdens; not only flowers and buds were eaten, but masses of them 
ate even into the stem.· The foxglove was also attacked ; but this was 
fatal to those that ate, as a circle of dead beetles around each plant 
proved. The plant was not a favorite, however, and could never prove 
a protection. 

Larkspur only seemed exempt, no beetles being seen on this and no 
plants were found injured. Roses are well known favorites, and blos
~oms and buds were completely devoured. In the vineyard the havoc 
was woeful. Dozens of them were on each bunch of blossoms and their 
fatt~ was sealed. There were not enough blossoms to go around and the 
lea>es were attacked. On Clintons they ate the entire substance of the 
leaf; on Concords they ate only the top, leaving the woolly underside. 
'fhe destruction of the leaf was equally complete either way, for the 
shaved leaves dried and withered. Concord blossoms were rather the 
favorites, being in better condition for food than the Clintons, on which 
considerable fruit had set. 

'fhe contemplation of such enormous swarms induced a feeling of 
helplessness that was discouraging. Colonel Pearson has done con
siderable experimenting on his own account, ancl I acccepted his experi
ence as conclusive, knowing the Colonel's reliability on such matters. 
He had used the various copper compounds and found none of them 
effective. Vines completely coated with the Bordeaux mixture were 
just as badly attacked as were those where none was applied. Lou
don purple had been applied to some vines, and while it was effective 
so far as killing some of the insects is concerned, it was not protective 
at all, since all the buds and blossoms were eaten before the lJOison 
oegan to work. Here is our most serious problem. The insects come 
m 1mmense swarri.s and come suddenly ; they attack at once the very 
heart of the crop-i. e., the blossoms-and do the injury long uef01·e the 
applied internal poisons can have any chance to prove effective. Then, 
even If the first column is overthrown and destroyed, new forces are 
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constantly arriving, and whatever is left by the first lot is sure to be 
found by the second or third or some other of the twenty or more armies 
that make their appearance day by day. 

To try the effect of repellants I used carbolated lime 011 a row of vines, 
putting it on very thoroughly with a Leggett "gun." The stull' was 
certainly repugnant enough to all but rosebngs, and they did not mind 
it in the least. Fresh air-slacked lime dusted into the Yiues proved 
equally ineffective in other bands, and wllitewasbing, or what practi
call.v amounted to it, was equally bare of results in Colonel l)earson's 
experience. This was to be expected, where the Bordeaux mixture 
itself was eaten. Copper evidently added nothing to the lime, aud 
neither did the carbolic acid. I bad some hope of naphthaliu, and 
dusted a row with the powdered substance, mixed with precipitated 
carbonate of lime in equal parts. The odor was plainly perceptible for 
10 feet either side of the row, and yet the beetles minded it not in the 
least. ·rbey ate the leaves less, but to the buds and flowers the powder 
formed only an agreeable rel~sh. 

I tried it with tobacco with equally barren results. I put on tbe 
tobacco powder dry, aml the insects seemed to take it greedily. X. 0. 
dust was equally ineffective. Then I got np early in the morning and 
dusted a couple of rows while yet everything was wet with dew. The 
result was the same. Tobacco evidently agrees with this species and 
forms only an appetizer. But I tried it again. I made a decoction of 
1 pound of ground tobacco to 1 gallon of water, using 2 quarts of boil
ing hot water and pouring through the tobacco and adding two quarts 
of cold water. Then I stirred in the dust itself and sprayed on a row 
of blackberries. I selected these because the beetles were very numer
ous and easy to reach. The leaves and blossoms were coated with tbe 
brown mixture, which soon became viscid by evaporation and ought to 
have been repugnant to all well regulated insects. But the rosebugs 
did not mind it in the least and seemed to feed with increased relish. 
Tobacco was evidently no good. Pyrethrum had been highly recom· 
mended, and I gave this also a good trial. I used it first at the rate of 
1 ounce to 1 gallon on blackberry bushes. A few of the beetles dropped, 
kicked about for a few minutes until dry, and then flew back to the 
plants and resumed their feeding, apparently none the worse. I jumped 
from this to one-fourth pound to 1 gallon of water, using a fresh article 
both of the Persian powder and of the Buhach in two different experi· 
ments, stirring in the powder after extracting with boiling hot water. 
This promised well. A few minutes after the application the beetles 
were dropping from the plants in every direction, and in ten minutes 
scarcely a beetle was left on the bushes. They lay on the ground~ 
struggling at first and then quiet and motionless. They were, however, 
still alive, and I waited patiently for their deatb. But they had not 
the slightest intention of obliging me, and at the end of half an boor 
began to recover from their stupor. From a feeble motion, as tbongb 
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awakening after a sound nap, they rapidly r€,covered activity, and at 
the end of another fifteen minutes they were again back upon the 
flowers. These were coated with the yellow powder and this was 
readily eaten without any obvious bad e:fl'ects. 

This was discouraging; but one more test was made. Colonel Pear· 
son had paid $2 per pound for an article guaranteed fresh, pure, and 
more powerful thm any other, and ?f this we used au ounce in 2 quarts 
of water, adding a cup of molasses to make it more sticky and lasting. 
This was sprayed on a rosebush near the house. It had rained during 
the night, the bush was in the shade, the insects were cold and slug
gish, and all conditions were favorable. The insects· showed the usual 
iefl'ect at once. Most of them dropped, and many hung on by their toe-
nails only. The ground was wet and cold, and there they lay for hours, 

:apparently dead. But I am always suspicious of a rosebug, and I gath
ered a handful and placed them in the sun. My suspicions pro\ed ~ll 

!: founded, and all these insects, as soon as they became warm and dry, 
recovered and flew away. This also happened, though more slowly, 

·where the insects were not laid in the sun, but only removed to a dry 
' place. Pyrethrum was a failure. But even were it not so the cost of 
·protecting a vineyard. with pyrethrum would be greater than the mar
• gin of profit on the grapes. 
11 Quassia was tried in the form of a strong decoction, bitter as gall . 
• But the rose bug has the organs of taste very imperfectly developed, 
.and did not seem to object to quassia at all. It probably acted as a 
:gentle stimulant. 

Colonel Pearson thought he had noticed that acetate of copper was 
at least distasteful to them, and we stained. a lot of white roses green by 
spraying with this substance. They were not quite so attractive as 
,others that were left unsprayed, but were also eaten. 

Digitalis was tried and proved .ineffective. Acetic acid also failed. 
Colonel Pearson had used kerosene emulsion with the effect of driving 
them away temporarily; but they soon returned and it was not really 
effective. 

L had about concluded that the only thing that rose bugs ever died of 
was nervous debiiity; for besides eating, their chief business in life 
seemed to be copulating, and this they attended to " with a persistence 
that was worthy a better cause." It made no difference that towards 
the end of their stay the females had not an egg remaining in the ova
ries; this business suffered no abatement. 

About the time when the period of their sta.v was near its end, we 
.received from the Columbia Chemical Works, Brooklyn, N.Y., a sludge 
oil soap which Colonel Pearson reports successful in killing these insects . 
It needs further trial before being positively recommended. As to my 
other experiments with these insects, are they not written in my annual 
'report' This will appear in time for the next invasion, and I need only 
'add a few words concerning t!Jeir breeding places. I fiud that these 



·Occupy the whole of the sand district in South Jersey, and that till' 
larvre are in great abundan0e everywhere in the brush lands, even down 
to the shore. It is utterly impractical from this fact to take any me!lll· 
ures to destroy the larvre, since thousands of acres of uncultivated laud 
are infested to a really startling extent! 

Mr. Alwood said that he was also in the rose-bug region, but tbatbe 
never met them in such numbers as were described by Mr. Smith. In 
his experience the kerosene emulsion would kill them readily, and be 
was able to keep them down by the use of arsenites. He stated tbat he 
was not fully satisfied as to methods of treating this insect, but fully 
·expected to master it in tue future. 

Mr. Howard asked where the pyrethrum for these experiments was 
-obtained. 

Mr. Smith replied that be bad been at special pains to get a fresh mate
rial in New York City, both of Buhach and of the Persian powder, and 
that Colonel Pearson, in his determination to get the best, paid $2 fora 
.pound of a guaranteed article in Pl!iladelphia. 

NOVEMBER ~3-MORNING MEETING. 

Twenty-one persons present, Dr. Riley in the chair. 
The assessment imposed at the previous meeting was called for by 

the president, and $4.25 was paid over to the Secretary to reimburse him 
for expenses incurred and to be incurred. 

The election of officers for the next meeting was then taken up, and 
resulted as follows : 

For President ................................. James Fletcher. 
For Vice President ............................ F. H. Snow, 
For f~econd Vice Pre!>ident ..........•.......... Herbert Osborn. 
For Secretary ................................. L. 0. Howard. 

On motion of Mr. Howard, the committee on cooperation was con· 
tinned. 

Mr. Smith stated that many of the bulletins of the stations did not 
reach him, and he asked rather than moved that each member of the 
.association mail to each other member a copy of every bulletin so is
-sued, and also that each member receiving such copy acknowledge 
receipt to the sender. 

Mr. Forbes agreed to this proposition. It was not until he attempred 
to gain a review of the work of the year that he found how many bulle· 
tins he lacked. 

Mr. Woodworth asked that each member of the association befur· 
nished with a Jist of the members. 

Mr. Howard asked that the members of the staff of the Entomological 
Division be inc I uded. 

Mr. Forbes mon>d that the invitation of Entomological Olub of the 
A. A. A. S., that this association meet with them next year at Wash· 
ington be accepted. 

"' 
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:Mr. Osborn explained that it was intenued that the meeting of this 
association should be called a day or two before the meeting of the 
association, the exact day and time to be left to the committee. 

Mr. Smith called attention to the fact that we were about to get into 
the same snarl we were in this year. The Association of Agricultural 
Colleges and Experiment Stations expected to meet at the same place 
and time, and we would then have three clubs of the same members all 
meeting at about the same time, two of them more or less in opposition. 
It seemed to him that one strong body was much the best. 

Mr. Forbes stated that at last accounts the Association of Colleges 
and Stations had voted not to go to Washington. Mr. Smith there
upon withdrew his objection, anu the motion was carried. 

Mr. Howard asked the present status of Mr. Lintner's amendment. 
Mr. Smith moved that in view of the practical separation of this body 

from the official organization, Mr. Lintner's amendment be taken up 
and passed. The motion was carried, and section 1 of the constitution 
now reads as follows : 

SEC. 1. This association shall be known as the Association of Economic Ento
mologists. 

Mr. Summers asked bow this affects the stanuing of members. 
Mr. Smith read the provision of the constitution defining member

ship, and stated that the omission of the word ''official" from the title 
changed the nature of the association so that there was no necessity 
for the distinction between official and nonofficial entomologists. 

Mr. Summers moved that section 3 of the constitution be amended to 
read as follows : 

SEC. 3. The membership shall be confined to workers in economic entomology. All 
economic entomologists employed by the general or State governments, or by the 
State experiment stations, or by any agricultural or horticultural a~:~soc1ation, and 
all teachers of economic entomology in educational institutes, may become members 
()f the as~:~ociation by transmitting the proper credentials to the secretary, and by 
authorizing him to sign their names to this constitution. Other persons ~ngaged in 
practical work in economic entomology may be elected by a two-thirds vote of the 
members present at any regular meeting of the association. Members residing out 
()fthe United States or Canada shall be designated foreign members. Foreign mem
bers shall not be entitled to bold office or to vote. 

Under the law this amendment lies ov(lr until the next regular meet
mg. 

Mr. Oook moved that a committee of tl.tree of the best men bo ap
pointed by the president to make arrangements for a program that 
would represent the entomologists before section F of the A. A. A. S. 

Mr. Smith seconded the motion, and suggested that Mr. Cook desig
Jlat.t~ the committee to relie'\"e the president from the task of selecting 
tbe three best men. But he opposed the motion on the ground that 
our association had absolutely no standing in the A. A. A. S., while 
tltt>J'edid exist an entomological club of that association through whom, 
if at all, sul'h an arrangement should be made. He thought the officers 

1;)738-No. 5--4 
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of that club the proper persons to look out for the entomological interests 
at the A. A. A. S. 

Mr. Osborn said that the club of the association was not a part of it 
by official connection, any more than this asssociation waR. It was rr
cognized and provided for, but was not a p:Kt of it. 

The president thought the purpose of the motion a good ont:>, and 
hoped that in some way it would be carried out. 

Mr. Smith stated that the club was a part of the association to this 
extent, that it was furnished badges and its proceedings had been pub. 
lished in the proceedings of the A. A. A. S.; it consisted primarily of 
members of the association, and that the matters to come before our 
body were not matters to go before the association anyway. 

Mr. Osborn suggested that the committee to be appointed by the 
president be composed of members of the A. A. A. S. 

Mr. Wood worth asked what the meaning of the proposition was; 
whether the matter to be presented was to be scientific or economic. 

Mr. Webster said that last year the botanists had discussed the dis
tribution of plants~ and that a great deal of interest bad been mani
fested in their meetings. 

Mr. Cook had intended to leave the selection of the topic entirely to 
the members of the committee. 

Mr. Forbes thought we should not present economic matters before 
section F. 

Mr. Fletcher suggested that the committee be appointed to confer 
with the officers of the club or to suggest a programme. 

Mr. Howard thought with Mr. Smith, that the whole matter was very 
much out of place here. 

The motion was put and lost. 
Mr. Smith read the following paper: 

SOME QUESTIONS RELATING TO APHIDIDlE. 

By J. B. 8MITH. 

I have practically stated the points of my paper in the discussion of 
Mr. Weed's paper in the committee on entomology, and will therefore 
touch on the matter but very briefly. 

I think more attention should be paid to the structure of the porifer
ous system of the antenna~ in the separation of species. I have found 
this character invariable in the specimens examined, and believe it to 
be of great value for specific determination. A fact of some importance 
is also brought out in this examination, the poriferous system remains 
the same from birth to the pupa stage-and only when the winged in
dividual appears does the typical or specific system appear. I think 
that this is important evidence as bearing on the question of whether 
the wingless vh·iparous females are larva~ or are really mature forms. 
I think that this is simply an arrest of development, and that it is • 
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true larval reproduction; that these forms are not in any sense mature 
insects. Finally, what function do these pits fulfill' I am not at all 
sati&fied with any of the explanations thus far made. 

Mr. Webster asked why it is that some young of the same female 
will obtain wings and others not, and why those females possessing 
wings were the least prolific. 

Mr. Smith did not pretend to answer this question; the fact was 
known to him and had been frequently observed; the wingless, vivipa
rous forms seemed for some reason to be interrupted in their develop
ment.. 

Mr. Osborn said that the poriferous system in the sexed individuals 
in species familiar to him is much more simple than in the winged vivip
arOllS forms; but he could n?t sa,y that it was the same as in the lar
val forms. 

Mr. Webster had observed that the wingless female is mnch more 
quiet and docile and not easily disturbed, while the winged female is 
wild and sometimes entirely unmanageable. 

Mr. Gillette read a paper entitled : 

NOTES ON THE PLUM CURCULIO AND PLUM GOUGER. 

c. P. GILLETTE. 

EGG-LAYING RECORD OF THE PLU::\1 GOUGER. 

On the 1st of June last a male and female g-auger were taken in 
copula and placed under a bell jar in my study, where they were kept 
supplied with fresh plums. A complete daily record of the number of 
punctures made by these beetles, and also of the number of eggs de
posited by the female, was kept. The first eggs were deposited during 
the night of J nne 2 and the last eggs were deposited on June 22, mak
ing the period of oviposition in this case twenty days. 

In order to economize space I will give -the record in periods of five 
days each, beginning on June 2. I will also give the whole number of 
punctures made by both beetles for food and oviposition in each period. 
First period, 366 punctures and 136 eggs; second period, 318 punctures 
and 136 eggs; third period, 321 punctures and 125 eggs; fourth period, 
161 punctures and 51 eggs; fifth period, 96 punctures and 2 eggs; sixth 
period (three day::~), 4 punctures and no eggs. This makes a total of 
1,~66 punctures and 450 eggs, or about 2.8 punctures per egg. This 
makes no a0connt of the large number of punctures made by the beetles 
for foo«l in buds and blossoms before oviposition began. From the time 
egg-laying began there were no omissions of a single day to the time 
the last eg~s were laid, on June 22. The largest number of eggs de
positell in one day (twenty-four hours) is 49 for June 3. Up to June 20 
the smallest numbn deposited in one day was 12, the number found 
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June 18. As the deposition of eggs is so rapid, especially at the firs~ 
it is very important that the beetles be checked in their operations as 
early as possible in the season. 

The eggs were counted between 7 and 8 o'clock each morning and 
about 6 o'clock each evening. A few more eggs were laid during tht• 
night than during the day as thus divided. The beetles took no food 
after June 28 and died about July 12. Up to and including June itbe 
beetles were seen pairing not less than fourteen times, but not on~ 
after that date. 

EGG-LAYING RECORD OF A PLUM CURCULIO. 

A single female curculio that was brought into the laboratory ou 
June 7 and daily supplied with fresh plums made 426 punctures and 
deposited 167 eggs up to July 17. The largest number of eggs laidiu 
twenty-four hours was 11. It is highly probable that this beetle bad 
laid many eggs before being captured, but I give these figures because 
I believe no statements based upon an actual count has ever been 
made as to the number of eggs deposited by the curculio or the length 
of time covered by a single female in the period of oviposition. 

LONDON PURPLE FOR THE DESTRUCTION OF THE CUROULIO AND 
GOUGER. 

Ten minor plum trees standing in a row, and isolated from all other 
plum trees by about 60 rods, were used in an experiment to test the 
value of London purple for the destruction of the plum curculio and the 
plum gouger. Five trees at one end of the row were thoroughly treated 
with London purple in water in the following proportions and on the 
following dates : May 1, 1 pound to 200 gallons; May 10, 1 pound to 
250 gallons; May 14, 1 pound to 300 gallons; May 26, 1 pound to 250 
gallons ; June 2, 1 pound to 256 gallons; J nne 7, 1 pound to 256 gal· 
lons. Trees 6, 7, and 8 were treated like the above, but with pure water 
that they might be proper checks. It was thought necessary to spray 
these trees with water for fear that the curculios and gougers, which 
are timid creatures, might be driven by the spraying from the treated 
trees to accumulate unduly upon the checks. Trees 9 and 10 were 
untreated. It rained very frequently during the period that the appli· 
cations were made, and although a considerable burning of the leaves 
was apparent where the London purple was used, the injury to the 
foliage was not serious. All fallen fruit was gathered and examined, 
and the plums remaining on the trees were all examined before t~ey 
were ripe. Forty-five per cent. of all the fruit of the trees treated WJth 
London purple was injured by the curcnlio, and 64 per cent. by the 
gouger. 

The trees treated with water had 48 per cent. of their fruit injured by 
the curculio and 75 per cent. by the gauger. This shows a slight sar· 
ing in favor of the London purple treatment. The two untreated treeS 
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had 13 per cent. of their fruit injured by the curculio and 52 per cent. 
by the gouger, an injury far less, especially in case of the curculio, than 
in either of the previous lots. These last trees, however, were rather 
near the bouse, and were so located that they were frequently passed 
by persons going into the garden and probably were not good checks, 
but I can see no reason why the trees sprayed with water were not good 
checks for the trees treated with London purple. However this may 
be, the experiment shows that a large percentage of the fruit may be de
stroyed by the curculio and gouger upon trees thoroughly and repeat
edly sprayed with London purple. It is also true that these trees were 
much worse attacked by curculio this year than they were last. In a 
large number of untreated nativ~ varieties in my experiments this 
year none were worse attacked than the above lot treated with London 
purple. 

Mr. Bruner presented a paper entitled: 

NOTES ON BEET INSECTS. 

By LAWRENCE BRUNER. 

[Author's abstract. ) 

Mr. Bruner gave a brief account of the insect enemies of the beet 
about as follows : 

''Ever since the sugar beet question bas been agitated in the West, 
and now particularly that a large factory for the manufacture of sugar 
from that plant bas been built at Grand Island, in Nebraska, there is 
much interest taken in the subject. Every gathering of farmers or other 
tillers of the soil makes it a point to discuss the different features of the 
sugar-beet question. Even the subject of insect attacks upon the beet 
bas received some attention from these gatherings. 

"This last feature of the subject is by no means the least important of 
the matters connected with the culture of the beet for sugar. I ha•e 
made a casual study of the insect enemies of the beet during the past 
summer and have reported in a preliminary way to Professor Ril~y as 

1 
a part of my work under the Division of Entomology. My studies have 

: resulted in finding at least sixty-four distinct species that feed upon 
. that plant, either upon the leaves or on the root. These are as follows: 
• Spilosoma virginicre. Melanoplus femur-rubrum. 
!
1 

isabella. atlanis. 
!i Mamestra picta. 

chenopodii. 
Eurycreon rantalis. 

'' Plusia braMsicre. 
j Deilephila lineata. 
~ Copidryas gloveri. 

Agrotis, several species. 

1r Leucania unipuncta. 
~ Botis posticata. 

I( 

spretus. 
differen tialis. 
hivittatus. 

Dissosteira carolina. 
Trimerotropis latifasciata. 
Spharagemon requale. 
Pezotettix oli vaceus. 
Ligyrus gibbosus. 
Lachuosterna fusca, and others. 



\Y ire worms, several species. 
Unknowu Coleopterous larva. 
Silpha opaca . 
Diabrotina 12-pnnctata. 
Disonycha triangularis. 

cervicalis. 
xanthommlena. 
crenicollis. 

Systena frontalis. 
tmniata. 

P sylliodes convexior. 
Chaetocnema denticnlata. 
Epitrix cncumeris. 
Epicauta pennsylvanica. 

sp. 
maculata. 
vittata. 

Macrobasis sp. 
C antharis nuttalli. 
Colaspis brunneus. 
EpicmruA imbricatus. 
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Centrinns penicellus. 
perscitus. 

Apiou sp. 
Doryphora 10-lineata. 
Micropus leucopterus. 
Piesma cinera. 
Nysius angustatus. 
Geocoris bnllata. 
Trapezonotus nelmlosus. 
Emblethis arenarius. 
Lygus pratensis. 
Euthoctha galeator. 
Agallia siccifolia. 

sp. 
Allygus sp. 
Erythroneura sp. 

sp. 
Liburnia intertexta. 
Aphis atriplicis. 

CUCilUHJris. 
Siphonophora pisi. 

"In the study of the beet insects it was found that the most common 
species that are usually known as ' weed-feeding' forms were the first 
to attack the beet. All these that attack the common garden as well as 
field weeds also attack the beet. 'l'hese are snch as feed upon the' pig· 
weed,' the A.marantus, the purslane, 'tumble-weed,' etc.'' 

In closing, Mr. Bruner requested that all entomologists assist in the 
further study of these beet insects by sending him the names of, or any 
notes in relation to, such species as are not included in his list given 
above. He expects to continue the study the coming year with a view 
of publishing results in the form of a special bulletin from the Nebraska 
Agricultural Experiment Station. 

Mr. Fletcher asked whether there was any practical remedy for the 
Anthomyia attacking beet·root leaves. 

Mr. Howard asked whether Silpha opaca bas been found feeding on 
beets in this country ; it is a well known enemy to this crop in Europe. 

Mr. Bruner did not know that this was so from personal observation. 
Mr. Fletcher expressed interest in the habits of Oollops. He had 

taken it by sweeping grasses. 
Mr. Smith bad found it commonly on golden rod. 
Mr. Smith related the following: 
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AN INVASION BY THE CLOVER-LEAF BEETLE. 

By J. B. SMITH. 

This insect has not been heretofore known as a troublesome species 
in New Jersey. During the season of 1889 !arvre and pupre were sent 
from the northern part of the State, and there was an abnormal increase 
all around the State. In Philadelphia, where most of the collectors had 
never taken it, it became suddenly the most common species. Every
thing pointed to an injurious invasion of the species, and such I pre
dicted in my report for 1889. Early in the season of 1890 I received 
eomplaints of a caterpillar on clover in enormous numbers. Specimens 
.sent, in response to my request, reached me in a defunct condition, evi
dently killed by a fungus disease. Meanwhile the same complaints 
were made in other parts of the State, and the newspapers reported 
them &s being gathered by the bushel. I could not get hold of a 
living specimen, and all the reports stated that they crawled np to the 
tops of grass blades and coiled themselves np. In Gloucester County I 

· finally found the larvre myself, antl after some search found also a few 
living specimens which I recognized as the larvre of the clover-leaf 
beetle; but before I could get them home they were killed by the fun
gus, and some put in weak alcohol were discolored by the disease and 
distorted so as to be useless as specimens of the species. 

Afterward I found the remains of these same larvre in clover fields 
~ in all parts of the State visited by me, but nowhere a living larva. The 
·specific effect of the disease caused by Empusa sphrerosperma seems 
' to be inducing the larva to crawl to the tops of grass blades and coiling 
:: themselves around the extreme tips or as near as they could get to it. 
What promised to be a terrible destructive attack was happily pre
vented by the efl'ects of this disease, which almost completely exter

:· minated the larvre. There were two remarkable things: First, the enor-
mous numbers in which the larvre appeared an over the State where 

: no beetles were observed last year-I did not find one near New 
~ Brunswick-and yet the larvre were here in destructive numbers this 
~ spring; and second, the equally widespread disease, which was in all 
Wplaces at the same time. 

That some larvre escaped is proved by the fact that at Long Branch 
Beach I found the beetle very common in midsummer. Near Phila<lel
phia, 1 am informed, the beetle has been very rarely seen this year. 

Mr. Howard mentioned a similar attack in Lancaster County, Pa., 
and stated that Professor Riley had recently received a larva indistin
guishable from this which had been found feeding on timothy. 

Mr. Woodworth said that he had in Arkansas observed three epi 
lemics among insects which seemed to stamp out the infested species 
tlmost entirely. On one occasion the tomato worm was utterly exter
ninated. 
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Mr. Fletcher asked whether Phytonomus nigrirostris ha1l been oh. 
served as injurious to clover. He had often taken the larva feeding 00 

clover in different parts of Canada, and in one instance, as recorded iu 
his report for 1884, it was injuriously abundant in New Brunswick. 

Mr. Smith replied that it is also not uncommon on clover in New Jer. 
sey, but did not do damage enough to attract attention. 

Mr. Gillette said that he had found a small yellow caterpillar in con. 
siderable numbers on clover, feeding at the base of leaves, in Septem
ber, at Ames, and asked whether any one else had notice() it. 

Mr. Smith said that he had been experimenting for some time with 
preservative media, looking to some substance which shonl!l presme 
greens, and general form better than alcohol. He had best success with 
acetic acid. The histological action of this is to swell the cell anti 
nucleus, and insects preserved in this, extended limbs, antennre, anti 
mouth parts, and left them in excellent condition for examination. In 
some cases it distorted by extending insects preserved in it. It does 
not dissolve chlorophyll, but does not prevent bleaching to some ex
tent at least. Reds do not do so well. Mixed with alcohol in equal 
parts it preserves form perfectly, and in general color also much better 
than alcohol alone. He has found this the most satisfactory medium 
thus far used. 

Mr. Howard asked how long specimens had been so preserved and 
how many times the liquid had been changed. 

Mr. Smith replied that he had none longer than six months, and that 
there had been no change of liquid. He found this especially useful 
for aphides, the form of which it preserved perfectly. 

Mr. Woodworth gave as the best preservative process killing in 
water at goo centigrade, leaving from one to five minutes. Then put 
into alcohol, 35 per cent. one to two hours, 50 per cent. from six to 
eight hours, 75 per cent. for twenty-four hours or more, and then toab· 
solute alcohol. This would usually preserve perfectly, and was a recog· 
nized process for hardening and preserving for histological purposes. 

Mr. Fletcher asked whether, in the case of large Sphingid la.rvre, 
there should be any puncturing of the epidermis to facilitate penetra· 
tion by the preservative media. 

Mr. Wood worth replied that a certain amount of discretion andjudg· 
ment must be exercised, but that puncturing was not often necessary. 

Mr. Fletcher said that he had taken a lot of S. chersis larvre on ash. 
They varied remarkably in color and maculation and were blotched and 
spotted in various ways. He had a fine series of about forty specimens, 
all different, but that all at the top of the jar were much discolored. 
They were all right at the bottom, but at the top they became black and 
discolored. He thinks that discoloration is frequently due to decay of 
the central portions of large larva~. 

Mr. Forbes said that they use the method described by )lr. Wood· 
worth in the laboratory, and that they have some very fine specimens. 
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It does not preserve greens, but the browns are preserved and the
markings are well brought out. 

Mr. Marten said that hot alcohol is equally good for all but green 
larvre, and that the boiling water is not a necessity. They have some· 
very tine specimens preserved in this way. 

Mr. Forbes read the following: 

A SUMMARY HISTORY OF THE CORN-ROOT APHIS. 

By s. A. FORBES. 

The points of special interest in the history of the corn-root louse are· 
the time and place of oviposition, the stage and place of hibernation, 
the relations of the root louse to the leaf louse of corn, the alternative 
food plants of each, and the relations of the root lice to ants. The ac
count here given is based upon observations and experiments made by 
myself and my assistants at the office, beginning with the year 1882 .. 
The facts concerning oviposition were ascertained by simple observation 
of the oviparous female in the field and in the laboratory. The method 
of hibernation was ascertained by field observations late in fall and early 
in spring. The statements made concerning food plants other than 
corn depend in part upon collections of the corn-root louse made on 
various plants (the identity of the species being verified in each case· 
by successful maintenance and propagation on corn), and in part by the
incidental transfer of corn lice to other vegetation in our breeding 
cages. 

The relations of the root lice to ants have been made out by very 
.many and careful explorations of formicaries in the field, by watching the 
operations of ants among the lice, by laboratory experiments with artifi
cial formicaries, and by various indoorexperiments with ants deprived 
of lice, with lice deprived of ants, and the like. 

1 The connection between root and aerial forms has been studied by 
,means of field observations intended to trace the first origin of the 
!latter in summer and their fate in autumn ; and especially by oft-repeated 
breeding experiments with corn inclosed under cloth covered frames. 
In our latest experiments of this sort, the cloth inclosures were very 
large, to prevent the possible introduction of the leaf louse by the· 
females' producing young upon the cloth where the corn leaves touched it. 
"The earth within these inclosures was thoroughly disinfected, and 
'planted to corn in the spring, and colonies of ants were started here 
.·and kept continuously supplied with corn-root lice throughout the 
'season, t.he object being to ascertain whether the evolution of the aerial 
1
louse would occur under these strict conditions. We have also re

~peatedly tried the direct transfer of root lice of various generations to 
'the corn leaf, inclosed in a way to preclude outside interference. 

I 

The principal facts arrived at can be most conveniently given in the" 
form of a biographical narrative extending through the year. 
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The root louse hihernates as an egg in the earth, and, as far as known 
only in the nests of ants of a species identified for me by August Fore!~ 
Lasius brunneus, var. alienus. This aut is host and constant companion 
of the root louse throughout the year. It is equally dt-voted, however 

! 

to the common grass-root louse (Schizoneura corni, by Osborn's detfr-
mination). The formicaries containing the corn-louse eggs are moNt 
frequently to be found in old hills of corn, late in autumn or in earlr 
spring, at a time when the ants are torpid within the earth, and wher;, 
consequently, their mining operations do not betray their preseneP. 
They should be sought by digging or plo" ing up the corn stubble in 
the field, when, if ants be found, a thorough search of the burrows will 
commonly show the aphis eggs, piled together in larger or smaller 
quantities, the depth below the surface varying according to the sea
son, and even the time of day. We have found them at a depth of 6 
or 7 inches, and, again, scarcely more than half an inch below the 
-surface. In spring especially, when hatching time draws near, the ants 
convey the eggs to the upper galleries of their nests during the heat of 
the day (particularly if the weather be fine), but withdraw thew for 
the night and during cold wet days. 

The ants themselves pass the winter as adult workers, and as larvre in 
various stages from the minute young to those nearly full grown. The 
time of hatching of the plant-louse eggs varies, of course, with the sea
son, ranging, according to our observations, from the lOth to the 30th 
of April. The commencement of the hatching season is fairly well in
dicated by the opening of the radical leaves of the common smartweed 
or heart weed ( Polygonum persicarium) in the fields. The grea-ter part of 
the eggs are commonly hatched a week or ten days before corn planting 
is fairly under way. 

The aphids of the first generation, that hatching from the eggs, are, 
·of course, wingless, oviparous females-the form commonly known as 
the stem-mother, or, by Lichtenstein's system, as the Pseudogyne fun
datrix. This generation is readily distinguished by characters of form 
and color from all that follow. Hatchi.ng commonly before the cornap· 
pears it is dependent at first in our region almost wholly upon young 
plants of Polygonum. The roots of these are laid bare by the burrows 
of the ants, and upon these roots within their narrow tunnels the lice will 
usually be found thickly clustered. Later, if the field be not planted 
to corn, our common species of Setaria divides the attention of the lice, 
-offering, in fact, for a little time, a more succulent herbage than the 
rapidly growing smart weed. 

The second generation begins to appear about the lOth of May, and, 
by the 20th of that month may be itself mature. Many of this genera· 
tion are winged, and others certai.nJy wingless, as careful breedingex· 
periments upon isolated individuals have proven again and again. Onr 
-earliest observation of the winged form of the root louse was dated May 
13. This generation-the Pseudogyne emigrans of Lichtenstein-mar 
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live at first like the other upon Polygonum and Setaria, but is most com
monly transferred to corn, either in the same field or by flying to a dis
tance. It is beyond all possible que:stion a fact that the ants burrow the 
hills of corn industriously in advance of the appearance of these lice, 
and when they themselves have none in their possession with which to 
stock their burrows. Tbat they will eagerly seize and convey to their 
<Jornfield formicaries root lice exposed to them we have repeatedly dem
onstrated by experiment. They seem, however, to be not wholly depend
ent upon this louse for food, since in the early spring, before the root lice 
make their start, the Lasius often captures small larvre and various 
soft-bodied insects, which it kills and carries to its nest. 

The third generation may appear from May 15 to 20. It is more gen
erally winged than the second, so far as is indicated by our rather scanty 
observation. 

The fourth and fifth generations were brought out late in May and 
early in June in the single experiment which we carried to that length, 
but the subsequent history of the louse has not been followed through 
the season in detail. It is only certain that successive broods appear 
throughout the summer until fall, breeding continuously upon the roots, 
and both winged and wingless viviparous females occur in variable pro
portions, seemingly determined in part by the condition of the plant 
upon which they feed, the winged lice being rapidly evolved as the corn 
plant suffers from the att.ack. The midsummer generations become, 
consequently, widely scattered, and the lice may almost disappear in 
fields where earlier in the season they were excessively abundant. Colo
nies started in old cornfields which have been planted to some other 
crop thus abandon them, after living for a time on smartweed, pigeon 
grass, and the like, and resort to the growing corn; but in midsummer 
the roots of many other plants hecome infested-pur!:!lane~ Panicum, 
Setaria, and possibly squash, although our attempts to breed on corn 
root lice from this last plant were quite unsuccessful. 

Even ragweed will support these lice at least temporarily, aR we 
proved in 1889 by transferring half-grown young of the second genera
tion from smartweed roots to ragweed, where they lived and fed until 
they acquired wings, five days later. In autumn we have found the 
last viviparous generation and the oviparous female following, on purs
lane, dock (Rumex crispa), fleabane (Erigeron canadense), black mustard, 
sorrel (Oxalis stt·icta), and the common plantain (Plantago major), not 
to mention two other plants not recognized or determined at the time. 

The bisexual generation of root lice makes its appearance in corn
fields as early as October 1, and continues there throughout the month, 
pairing and 1lepositing eggs. Our only observation of the sexes in cop
ula was dated October 21. We have not found the oviparous female 
anywhere in the earth except in the burrows of ants, and there, doubt
less, the eggs are laid. Certainly they are collected at that season in 
the chambers of the ants' nests, and carried through the winter there 
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as already described. The assiduous industry with which the work~t 
ants will search every crack and cranny of old corn hills in spring leads 
me to think, however, that they may perhaps find there scattered plant 
louse eggs, lost or overlooked in autumn. 

The auts, in the meantime, have continued their development in their 
~mall and scattered colonies, the larvrn beginning to pupate by th1• mid. 
die of May and the sexes emerging early in August. Just when and 
where the eggs are laid by the fertilized female we have not yet deter. 
mined, but specimens of this sex have been found in the earth, alin•, as 
late as No>. 1, aud the continual appearance of young larvre in the 
home nests until the middle of the following summer shows that egg~ 
are laid, apparently by workers, at frequent intervals through the early 
part of the season. 

The life history of the aerial corn louse, including its relation to the 
root form, bas proven a particularly refractory subject, and is not yet 
complete. The connection of this form and the root louse as different 
stages of the same species was assumed without proof by the early ob. 
servers, and has not yet been experimentally demonstrated; hut, on the 
contrary, a great number of attempts at demonstration havealmostcom· 
pletely failed. The leaf louse has never been certainly brought out of 
the root form, nor bas the root louse been bred from the aerial form, 
and the evidence of a connection between the two is indirect and cir
cumstantial; while the proverbial difficulty of proving a negative, and 
the fact that the annual origin of the aerial louse and the method of its 
hibernation are both unknown make a present conclusion unwarranted. 

The winged root louse bas been frequently taken on the leaves of 
corn during the month of Jnne-from the 9th to the 24th precisely
and in the latter instances has been frequently found breeding thereto 
some small extent; but attempts to raise these young on corn or broom 
corn, or to follow them in the field to the adult condition, have all thnR 
far failed. On the other hand, the first observed appearances of the 
aerial louse (during the latter part of July) come after just about the 
interval required by the hypothesis of an origin from the winged root 
form. 

The aerial aphis grows much more freely on sorghum and broom corn
especially the former-than on maize itself, but no experiments baveas 
yet been made with the transfer of the corn root louse to the leaves of 
either of these plants. 

In our large cloth-covered breeding cages inclosing corn abundantly 
stocked with root lice and ants, we have occasionally got an appearance 
and temporary continuance of the root form on the stalks or leaves, 
running up to a week with the usual production of young, and in two 
instances, out of about thirty experiments tried, aerial lice appeared 
later on the corn plants thus inclosed. A possible source of error ap· 
peared, however, in the fact that where the leaves of the growing c~rn 
pressed against the cheese-cloth covering, winged viviparous aerial bee 
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were seen crawling about outside, where their young might easily have 
passed through the meshes of the cloth and reached the plant within. 
This year, with a very large cage covering four planted hills thoroughly 
stocked with root lice there has not been a trace of the aerial louse ; and 
all attempts to evolve it by directly transferring the root louse to the 
leaves have failed. 

Passing now to the other end of the season, we find that the aerial 
lice continue to breed generation after generation of both winged and 
wingless viviparous females until the autumnal cold and the perishing 
of their food plants destroy them en masse, leaving behind no trace or 
remnant of a hibernating brood, nor evolving, so far as we have been 
able to discover, any oviparous generation. These aerial lice pass rap
idly and freely from plant to plant in the fall~ concentrating thus on the 
latest remnants of green vegetation about the corn, and spreading 
likewise to the perennial grasses around the borders of the field. We 
have dissected them by the hundred at this season, finding only fe. 
males and these all viviparous, and have bred them in warm breeding 
rooms throughout the winter, no less than nine generations in succes
sion occurring between October 7 and the 8th of March. In all these 
winter generations no trace of oviparous females occurred, and no va
riation of temperature or exposure made any appreciable change in the 
form or habit of the louse. 

The aerial louse is extremely like the apple louse (Aphis mali), and its 
general disappearance in autumn from the corn at a time when this 
1ast species is laying its eggs freely on the apple twigs, led us to test 
the hypothesis of a migration between these plants. These experi
ments, persistently repeated, were, however, quite without result. The 
corn lice inclosed in autumn under bell jars with fresh apple twigs 
neither bred nor fed upon them, and invariably perished. Similar ex
periments have not been made, however, with either grass or wheat, al
though the aerial louse has been found in fall upon both. Besides a 
repetition of these and similar experiments, the most promising still 
to be made are those for the transfer of successive generations of the 
winged root lice in June and July to the leaves and springing tassels 
of corn and sorghum. 

As long as the connection between root and aerial forms remains in 
doubt, all economic discussion must be of a provisional and tentative 
character. Some observations and experiments on the root louse are, 
however, worth reporting. 

In the first place, a long list of observations in the field in early 
spring unite ·in showing that the corn-root aphis takes its start only in 
fields where it occurred the year before, and that such fields are, as a 
rule, most likely to suffer severely from the attack. The early evolu
tion of a partly winged brood provides, however, for so general a dis
persal that the expedient of rotation of crops can have only a second
ary value. 
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Secondly, the fact that the plant-louse eggs hatch, as a rule, ~ome 
days in ad vance of the growth of corn in the fields (usually a week or 
more before corn planting), and that in the meautime the licearedepend. 
ent on young weeds in the earth, gave the hint for some star¥ation 
experiments tried in two successive years. From these we learned that 
young lice just hatched will perish within five da.vs if deprived of food, 
whether attended by ants or not. It seems possible, consequently, 
that their numbers might be greatly diminished in early springbysuch 
a thorough stirring of tlle soil with disk harrows or other similar ap. 
paratus, as would keep down the sprouting herbage in the cornfield. 
Any treatment of the field the preceding summer or fa.)} which should 
diminish the number of seeds of pigeon grass or smartweed maturio:.: 
in tbe corn would diminish likewise the cuances of survival of young 
root lice the following year. I am told that these conditions are agri. 
culturally manageable, and have arranged for field experiments to te~t 
these methods. 

A simpler and perhaps more promising expedient is based upon the 
care of the eggs of the common small brown ant, so frequ('ntly referrP'l 
to. The attention which these eggs receive both in winter aud spring 
makes it seem likely that the care of the ants is essential, and as these 
insects become torpid early, rarely working beyond November I, it 
seems quite likely that late fall plowing of fields infested by them and 
their guests, the root lice, to be followed possibly by harrowing, would so 
break up their homes aud scatter their treasures as to make it impos
sible for the ants to reestablish themselves or to collect the plant-louse 
eggs again. This supposition we shall presently test by treating iu this 
manner a strip of land through an infested field and watching develop
ments next spring. 

In conclusion, I ought to say that in reporting these results I am act· 
ing only as the spokesman of the office, and that the main cr('tlit for the 
work done and much of that for the selection of methods and the de· 
vising of expedients should be distributed among Messrs. Garman, 
Weed, Hart, Marten, and Mally, all of whom, while acting all my 
assistants, have made important contributions to this subject. 

NOVEMBER 13.-AFTERNOON MEETING. 

Eighteen persons present. Dr. Riley in the chair. 
The discussion on Mr. Forbes's paper was antJounced as in order. 
Mr. Howard asked whether Mr. Forbes considP-red the apple-loose 

experiment a satisfactory piece of work. 
Mr. Forbes thought it satisfactory as far as it goes, but hesitated 10 

say that the negative was actually proven. Still the experiments were 
many times rPpeated, in doors and out, for two years. . 

Mr. Fletcher asked about the habits of the different broods of bee, 
and asked Mr. Riley whether the hop-inhabiting forms of Phorod&~ 
humuli, for instance! would live upon nlum, if olaced there artificiallY· 



239 

Mr. Riley said that experience showed that none of the generations 
on hop would live on plum, except the winged female destined to mi
grate to plum. He thought that we often can not do artificially what 
nature does in her own time and in her own wa.)"T. That sometimes a 
species can not or will not colonize on another plant, to which it takes 
readily at another season. He thought that many of the species have 
an underground form during the summer, and that these forms in the 
same genus resemble each other very closely, much more than do the 
normal aerial types. Uonclusious based upon comparisons merely are 
often unreliable. Were the experiments on the root forms so made that 
there was no danger of a mistake~ 

Mr. Forbes thought there was no chance of a mistake. They always 
bred these root forms upon corn, and so brought the biological method to 
bear, to supplement the systematic result. Often in the fall, where the 
root louse was on purslane, it would leave the roots and get upon the 
stem, which they covered thickly. 

Mr. Riley sai<l there was nothing more baffling thau the study of 
these insects. That from the same parthenogenetic female may come 
diverge[1t forms resulting in either apterous parthenogenetic individuals 
like the immediate parent, or in winged or wingless sexupara~, and we 
often fail where vve try to treat them just alike. Species vary in color 
and in characters, according to season or food plant, and com pari sons and 
descriptions that take no account of these changes are of little value. 

Mr. Forbes said the hypothesis that the apple and corn louse were 
forms of one species was a very alluring one, owing to the fact that the 
one seemed to disappear when the other arrived. The two species also 
very closely resemble each other, except in the poriforous system of the 
antenna .. 

Mr. Riley said that the apple louse (mali) has a summer form on the 
roots of grasses, and is found also ou wheat in autumn. 

Mr. Forbes thought it would be through the leaf lice or aerial forms 
that the apple and corn lice would be connected, if at all. 

Mr. Riley thought it would be more likely, from analogy, through the 
root forms. 

Mr. Forbes presented a paper entitled: 

ON THE LIFE HISTORY OF THE WHITE GRUBS. 

By s. A. FORBES. 

Although there is a very great and steadily growing loss to the agri
culture of this State (and doubtless in many others) due to the white 
grubs or" grub worms," there is among both farmers an•l entomologists 
a curious lack of self-consistent and trustworthy information conceru
ing their life histories. In fact, some studies of their transformations 
hPgun hy rue in 1886 have led to the disco\·ery that the biography 
of these insects most generally current in entomological literature is 
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erroneous and misleading in some important particulars, and that agri. 
cultural practices based on this inaccurate biography must be largelr 
without beneficial eflect. · 

If I were to say that the white grub lives for three years in the earth 
counting from the May or June when the eggs are laid; that the grub 
·or larva gets its growth in its third autumn, hibernates in the earth 
without transforming, pupates in the third spring of its life, and pre~ 
·ently emerges as an adult, I should repeat iu substance what has been 
many times said before, and my statement would probably pass ('I'PD 

now without serious challenge. But this account would be quite in. 
accurate, at least as to tl.Je period of maturity and the time of trans. 
formation of the great mass of our white grubs, and might lead to un· 
fortunate practical mista.kes. 

In fact, all the species of Lachnosterna which I have observed (to 
which genus the great majority of these grubs belong) get their full 
growth in spring and early summer, pupate in summer and early au· 
tumn, change iu the earth to the adult beetle iu fall, and hibernate there 
in that stage without escaping, finally crawling out of the earth for 
their brief life as" June beetles" in May or June, or rarely in July. 

One practical bearing of this difference in history is flasily seen. If 
the first account were correct, ground which contained full grown, act· 
ive, and destructive grubs in le1te summer and fall might always be 
safely planted, so far as the grubs were concerned, to corn or potatoes 
·or any other of the numerous crops subject to their attack, since by 
spring the insects would be too far advanced towards pupation to do 
any further injury; but in fact this is far from being the case, fora 
.grub active in fall will also, if nothing interferes with it, be destructive 
in spring and well on towards or into the summer, aud will thus hare 
time the following year, before reaching the term of its larval life, to 
·completely destroy either corn or small grain. 

Furthermore, if the first account were correct, a farm~r who finds his 
crop destroyed by full-grown grubs in spring need not hope to rai'~ 
.anything not grub proof on that ground that year; while the truth is 
that he may expect to see his field practically deserted by his enemies 
by July or even by late June, and may consequently plant some time 
·previous to that without fear of harm. 

The current and most authoritative statements of the life history of 
the white grubs are incomplete and more or less contradictory. 4 

Dr. Harris says that ''the habits and transformations of the common 
·cock chafer of Europe have been carefully observed, and will serve to 
·exemplify those of the other insects of this family, which, as far as they 
are known, seem to be nearly the same," and continues with a compiled 
account of the history of the European species • to the effect that tbe 

"Several standard European authorities give quite a different account of the tran;· 
1

. 

formations of the European cockchafer from that quoted by Harris. Ratzeborgf 
Maurice Girard, and Taschenberg give for it a life history essentially like thai 

0 I 
Lachnosterna, as here established. 
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larva gets its growth at the close of its last summer, penetrates about 
2 feet into the earth , remains a pupa there until February, at which time 
it transforms to the beetle, and three months afterwards emerges to the 
light.• Referring to one of our most common species, now known as 
Lachnosterna fusca, he further says :t " In the course of the spring these 
beetles are often thrown from the earth by the spade and plow in vari
ous states of maturity, some being soft and nearly white, their supera
bundant juices not having evaporated, while others exhibit the true 
color and texture of the perfect insect." 

In a long account of the same species, Dr. Fitch remarks:j: that" early 
in spring, in spading or plowing the ground, these beetles are frequently 
exhumed, or sometimes in turning over a large stone one of them will 
be found beneath, lying in a smooth cavity or little round hollow in the 
dirt, like a chicken in its shell. This cavity or cell is formed by the 
grub the preceding autumn. Turning itself around and around, it 
presses upon and co~ pacts the dirt and molds it into this cell for its 
winter residence; and in this cell it changes first to a pupa, in which the 
legs and wing-cases of the insect are t<een in their rudimentary state, and 
afterwards to a beetle, such as we have above described. This beetle 
lies dormant in its cell until the warmth of the incoming summer pene
trates the ground sufficiently to awaken it into activity. It then breaks 
from its prison and works itt! way out of the ground." On another page 
he adds,§ "The history of our May beetle and its transformations have 
never been fully observed, but everything known respecting it concurs to 
show that it is exactly analogous to the cockchafer, or May bug of Europe 
~Polyphylla melolontha, Linn.), and occupies the place of that species 
upon tbis continent." · 

Mr. Walsh, the first State entomologist of Illinois, says concerning 
the "white grub" 11: ' ' It lives several years in the larva state, and 
finally, in the early spring, changes into a dark chestnut-colored beetle." 

The fullest and most detailed of these earlier accounts, is that given 
by Dr. Riley, in 1869, in his firt~t report as State entomologist of Mis
souri (p. 157): 

Soon after pairing, the female beetle creeps into the earth , especially wherever the 
soil is loose and rough, and after depositing her eggs, to the number of forty or fifty , 
die~ . These hatch iu the course of a month, and the grubs, growing slowly, do not 
attain full size till the early spring of the third year, when they construct an ovoid 
chamber, lined with a gelatinous fluid , change into pup:B, a nd soon afterwards into 
beetles. These last a re at first white, a nd all the parts soft, as in ·the pupa, and they 
freq nently remain "in the earth for weeks at a time, till thoroughly hardened, and 
then, on some favorable night in May, they rise in swarms and fill the air. 

This is their history, though iG is very probable, as with the Enropean cockchafer 

• In11ects Iujurion l'! to Vegetation, 2d ed . (1862), pp. 27, 28. 
t Ibid, p. :n. 
t Third Report on the Noxious antl Beneficial Insects of New York (1859), p. 53, 
§ Ibid., p. ;,;,, 
Jl Practical Entomologist, vol. i (1866), p. 60. 

15738-No. 5--5 
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(a closely allied species), that, under favorable conditions, some oft he grubs become 
pupro, and even beetles, the fall subsequent to their second 11pring; but growin 
torpid on approach of winte_r, remain in _this state in the earth, and do not quit i~ 
any sooner than those transformed m sprmg. On thts hypothesis, the1r bein~ occa. 
sionally turned up in the fresh beetle state at fall plowing, becomes intelligible. 

Dr. Thomas gives no life history of the grubs in his Entomological 
Reports, but implies the transformation to the imago in spring iu the 
following words:* "In April, when the ground is being plowed or 
spaded, often hundreds of them are cast out already in the perfect state . ' bnt then they are of a pale, creamy color;" and in an article on these in-
sects published in the Farmer's Review of Chicago, for 1881, he expresses 
the opinion that full-grown larvrn destructive that fall will do no further 
harm, but will transform to the perfect insect the following spring. 

According to Mr. Saunders,t "at the close of the third summer they 
cease feeding, and bury themselves sometimes 2 feet deep in the earth, 
and there, in an oval cavity formed by the motions of the larva from 
side to side, the change to chrysalis takes place, the beetle digging its 
way through and appearing at the surface in due season. Sometimes 
the transformation to the beetle state takes place in the fall, for we 
have several times found fresh specimens at this season, showing by 
their soft ness that they had but lately escaped from the pupa case. 
Such perfect insects secrete themselves Ullder ground during winter, 
and appear with the rest of their troop in spring." 

My own contribution to this history of error was made in 1883 in a 
brief account of the white grubs as strawberry insects.t "The grubs 
hatch in the course of a month, and, growing slowly, do not commonly 
attain full size until the earl.v spring of the third year, when they con
struct an ovoid chamber lined with a gelatinous fluid, change into pupre, 
and soon after into beetles. Occasionally, however, individuals com
plete their transformation in the ground in autumn, and hibernate in 
the adult condition, without leaving their pupal cells, until the follow· 
ing spring." 

General accounts of the life history of the white grub consistent witb 
the conclusions of this paper have been published, without distinction 
of species or other particulars, by Mr. David L. Bernard, in the Patent 
Office Report for 1852, a~d by Prof. G. H. Perkins, in the Second Annual 
Report of the Vermont Experiment Station (1888).§ 

The criticism to be made on most of these statements is substantially 
that the rule has been regarded as the exception and the exception as 
the rule. The only white grubs agriculturally destructive wbich we 

• Sixth Report State E ntomologist of Illinois (1876), p. 98. 
t Repor t of the Entomological Society of Ontario, 1872, p. 18. t 
t Thirteenth Report State Entomologist of Illinois, p. 145. 
§ Prof. J oh n B. Smith h as also noted, in the proceedings of the U.S. National Mo· 

seum for 188tl (p. 487), t he occurrence in October, lr3"l7, of imagos of Lachnostern4 

arcuata, already perfect ly colored and ma tured. 
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have so far found to pupate in spring belong to the genus Cyclocephala 
.and, I need not say, are much ,less common than those of species of 
Lachnosterna, all of which, so far as I know, reach the imago stage in 
fall. 

The following are the observations on which this statement is based: 
(1) White grubs obtained from a timothy meadow at Champaign, 

March 24, 1886, had formed the pupa July 29, and September 17 were 
imagos of Lachnosterna inversa, in the earth of their breeding cage. 

(2) Others obtained from a corn field at Anna, Ill., April 22, 1886, 
were found July 28 still unchanged, in their prepupal earthen cells, at 
the bottom of the breeding cage, but September 17 had transformed to 
the pupa, and October 9 were in part adult beetles, still in earth, of 
L. implicita, the remainder continuing as pupre. These pupre were 
placed in alcohol for specific descriptiOn. 

(3) Grubs obtained from plowed corn-ground April27, 1886, at Urbana, 
Ill., and kept in a breeding cage, were finally examined September 17, 
by which time they had transformed to beetles still living in the earth 
in their pupal cells. These were identified as L. inversa. 

(4) Grubs collected from the earth in a corn field at Champaign May 
1, 1886, kept in the earth in a breeding cage and regularly supplied 
with food, had begun to pupate June 28, and had transformed in the 
earth to the imago of L. inversa by September 17. 

(5) Specimens collected in June, 1886, from the university lawn at 
Champaign, where they had done immense damage to the turf, had 
pupated in part by J nly 28, but were not carried through. · The larvre 
.are indistinguishable from those bred to inversa. 

(6) Larvre were collected at Champaign from the fields at intervals 
from April 2 to 22, 1890, and placed in a large breeding cage with earth 
and food. A trench was dug to a depth of 1! feet, inclosed by boards 
.set to that depth in the earth and projecting 5 inches above it, and di
vided by board partitions into six compartments-all the joints being 
made quite insect· tight. The earth at the bottom of this trench was 
pounded very hard, and the whole refilled. A lot of larvre from the 
.above collections was put into one of these compartments April 24, the 
top of the inclosure being then covered with cheese cloth, and April 29 
one more grub was added. July 24 one pupa and several larvre were 
found in the cage; September 5 adults of inversa, rugosa, and hirticula, 
and a single pupa were taken from the earth in it; and, finally, Septem
ber 26, when the compartment was cleaned out, three more examples 
of adult hirticula were found. 

(7) Another selected lot of the same grubs were placed, April 24, 
in another compartment of this trench, and to these a single larva from 
a corn field was added May 7. Nothing was seen of this lot until Sep
tember 7, when two adults of L. gibbosa were found 8 inches llelow the 

· surface, beneath the pounded earth bottom of the cage. 
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(8) April ~8, 1890, a large lot of grubs was collected from a field of 
growing corn 3 miles west of Champaign, 2 or 3 acres of which had boon 
completely destroyed. The next day ninety-three of these grubs were 
put into the trench cage. This lot of larvm was examined May :n, June 
23 (at which time five were separated for more frequent observation) 
and July 1 and 2, the larvm all continuing active until the latter datp: 
at which time one was shortened in its earthen cell. This larva was 
separately watched, aud found dead, as a pupa, July 18, July 15 and 
18, no pupre had appeared in either of the other lots, but July 24 two 
of the five, separated as above, had pupated, two others had formed thPir 
cells and shortened up, and one was dead. Augm;t 5, these were all 
dead without further change. In the main lot, the first pupm were 
found July 25. August 12, larvm and pupm were seen, but no imagos, 
and September 4 the cage contained several dead pupre and two adults 
of rugosa, four more of which were taken out September 26. 

(9) In a compartment of the breeding trench, just described, in 
which no grubs were put, two pupre and one larva were seeu July 24, 
(apparently having made their way under the partition from a cage 
adjoining,) and September 25, two of these were beetles of L. inversa, 
and one was a pupa of the same species. 

(10) Collections made September 15, 1890, from the same field from 
which the larvm were taken in April for the above experiments, were 
all larvre and adults (no pupm occurring), the latter both rugosa and 
inver sa. 

Generalizing the above breeding-cage experiments, we learn that 
pupm La,chnosterna implicita, inversa, rugosa, hirticula, and gibbosa have 
been found by us in the earth from June 28 to October 9, but not earlier 
and not later; aml that imagos of these species have occurred in the 
same experiments from September 5 (their earliest noted appearance 
there) t.o October 9, beyond which date the breeding-cage work was not 
continued. 

The dates at which the adults of Lachnosterna have been observed 
by us in the earth outside bear out in every case the manifest teaching 
of these breeding-cage results. L.fusca we have found as an imago, still 
in its pupal cell, August 11, October 25, November 28, March 24 and 
28, April 1, 2, 4, 5, g, 9, 10, 11, 12, 14, 15, 16, 21, 23, and 27, and May 
1. L. fraterna, June 6 ; gibbosa, August 11, May 6 and 8; hirticula, 
August 12, March 27, April5, and May 1 ; ilicis, only April12; inversa, 
October 28 and March 27, .April 2, 4, 5, 8, 9, 12, 14, 15, 16, 20, 21, anu 
May 8; rugosa, September 15, October 28, March 24, and Apri122 and 
23; tristis, March 28, AprilS, 12, 14, 16, 20, and May 1 and 16; ar~ta 
we have taken from the earth only December 4. 

Taking into account, now, the fact that in all our collections of these 
imagos, e\tending through five years, not a single pupa was discovered 
except in the interval between June 28 and October 9, as stated above, 

, ti' of we see that all the observations made by us on the transtorma ons 
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Lachnosterna show that the common species of this genus pupate and 
emerge in the latter half of the growing season, as adults in the earth. 

The genus Oyclocephala, on the other hand, has the other habit, if we 
may judge from our own observations on G. immaculata, made in 1887, 
1888, and 1890. 

For example, grubs of this species collected in grass lands at Urbana, 
April, 1887, had all emerged as adults July 19; others collected from 
cornfields April 25, 1888, had pupated, at least in part, June 20, and 
afterwards gave the imago-at what date is not known. 

In April, 1890, grubs were collected from the 6th to the 29th, all of 
which but one had pupated by June 4; and all had emerged July 19. 

A dozen of the imagos of this collection being placed in a breeding
cage and furnished regularly with fresh sods, had laid Jlumerdus eggs 
among the grass roots July 2, and five days later one of these had 
hatched. July 26 several young larvre were living and doing well, but 
by August 10 all had died. 

Distinguishing larval characters, at least of genera and subdivisions 
of genera, are to be found in the last segment of the abdomen. Oyclo· 
cephala ma.y be told at a glance from Lachnosterna by the fact that its 
supra-anal plate is very much larger and that its vent iRa transverse slit, 
while in Lachnosterna this opens beneath a triangular flap, making a. 
large V-shaped slit. Larvre of the latter genus may be subdivided to a. 
considerable extent, although not always as to species, by differences in 
the hairy clothing of the under surface of the last segment, in front of 
the vent. There is here a median longitudinal avenue of short blunt 
spines (lacking in Oyclocephala), which differ constantly in respect to 
the size of the spines, their number and distance in a row, their direc
tion, and the distance of the rows from each other. 

There are also differences here in the extent and density of the coat 
of bristle-like hairs, many of them hooked at tip, which largely clothe 
the surface on each side of these median rows. By these means my 
assistant, 1\fr. Hart, whose duty it has been to assort the white grubs 
collected into provisional species for the breeding cages, has clearly 
discriminated five groups, the differences in which appear constant at 
all ages. One of these groups was subsequently bred to both hirticnla 
and rugosa, one to inversa and one to gibbosa, but the other two we have 
not yet brought to the adult. The form from which we have obtained 
inversa almost certainly represents fusca. also, as it is much the ·com· 
monest grub, and this is the commonest imago with us; but, curiously, 
fusca has not yet appeared in our breeding cages. 

Mr. Smith said that he had made the same observations relative to 
the transformations of the white grubs in fall some years since and 
published it in his Lachnosterna paper in the proceedings of the U. S. 
National Museum. It was also announced at the time at a meeting of 
the Entomological Society of Washington. 
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Mr. Howard stated that he remembered ~Ir. Smith's announcement 
and the general expression of opinion at the meeting that this fall 
transformation is a very common thing. 

Mr. Forbes admitted that the matter had been observed before, but 
that it seemed to have been considered the exception rather than th~ 
rule. 

Mr. Riley said he had published in his later writings that jusca com. 
monly transformed in autumn, but thinks it not the invariable rule. 
He has also bred Oyclocephala. immaculata, and had reached t hP same 
result as to period of transformations that was reached by ~Ir. Forhf's. 
He had tried to find differences between the larvre, but bad sought 
them in the mouth parts. 

Mr. Forbes had examined the mouth parts until be was nearly dis. 
tracted. There were differences, but they were not constant and he 
had abandoned that line of research. 

Mr. Hart read the following paper: 

THE LIFE HISTORY OF WIREWORMS. 

By c. A. HART. 

[Author's abstract.] 

Mr. 0. A. Hart then read a paper on the "Life History and Imma· 
ture Stages of Elateridre," the material for which was drawn from the 
collections and notes of the State entomologist's office. Eight species 
of Melanotus were mentioned as occurring in these Illinois collections
most of them tolerably common-viz, americanus, injaustus, perti~a.r, 
parumpunctatus, depressus, cribulosus, communis, and jissilis. Larvre of 
Elateridre are divisible into about three principal groups according to 
their general form and the shape, finish, structure, and armature of the 
last abdominal segment. Larval characters were given for Alaus, Car· 
diophorus, Elater, Drasterius, Ludius, Agriotes, Melanotus, Corymbites, 
and Asaphes. Use was made of the so-called muscular impressions in 
separating species of Melanotus, among which communis, fissilis, cribu· 
losus, and americanus were recognized in the larva. 

A larva, doubtfully identified as Lacon rectangulus was found injori· 
ous to corn, as were also those bred to Agriotes mancus and pubeseenB, 
and ·Melanotus communis,jissilis, cribulosus, and injaustus. 

Biographical memoranda were given for Ludius attenuatus, and for 
the species of Melanotus, Agriotes, and Asaphes. 

This paper will be published in an elaborated form, with illustrations, 
in the bulletin of the Illinois State Laboratory of Natural History. 

Mr. Cook said he planted buckwheat one year in an infested field,a~d 
it was not injured at all; but next year they injured the oats plantediD 
the same field. Evidently one year will not suffice to starve them out. 



247 

Mr. Gillette thought tha~ the characters of the anal plates relied 
upon by Mr. Hart should be figured when the paper is published. He 
has found wire-worms predaceous on the potato stalk weevil. 

Mr. Bruner had taken several different forms of wire-worms out of 
rotten wood at West Point, Nebr. He has also found them killed by 
the white grub fungus, Cordiceps. 

Mr. Fletcher presented the following : 

NOTES UPON INJURIOUS INSECTS OF THE YEAR IN CANADA. 

By JAMES FLETCHER. 

[Author's abstract.] 

Cutworms of various kinds had been locally abundant. Agrotis tu1·ris 
had been destructive in gardens to flowers and vegetables. Hadena 
arctica and H. devastatrix had injured fall wheat and grasses in the 
spring. He was more than ever in favor of the poisoned trap remedy 
for cutworms. The caterpillar of Pieris rapre bad been very trouble
some but was easily destroyed with pyrethrum powder diluted with 
four times its quantity of common flour or slacked lime. Plutella cru
ciferarum bad also done much harm to cabbages in the northwest ter
ritories and in British Columbia. This had been much more difficult 
to destroy with pyrethrum than the last named. The cabbage-root 
maggot bad attacked cabbages severely; bnt had been successfully 

. destroyed by syringing about half a cupful of hellebore tea round each 
root and then hoeing the soil well up round the stem. He had made 
some interesting studies of the Hessian fly, which agreed in the main 
with those published by Prof. Forbes in a recent bulletin. Spring 

. wheat, sown in the end of April, had been attacked at Ottawa at the 
:root in the same way as wheat is injured by the autumn brood. From 
tllese same wheat plants he had bred the Hessian fly, the wheat-bulb 
worm, and Oscinis variabilis. Insects injurious to fruit trees had been 

,represented by the plum curculio, the codling moth, the leaf roller of 
·the apple, and the cankerworm. All of these had been successfully 
treated with Paris green. 

Some observations on forest insects had shown him that the large 
cerambycid larvae from eggs laid early in the season produced the per
fect insects the next year; but those laid late passed two years before 

' coming to maturity. He had taken a female of Monohammus conjusor 
with the abdomen filled with eggs as late as the middle of September. 
The attacks of Nematus erichsonii on larches in the Provinces of Quebec 

~ and New Brunswick were described. 

"' 
Mr. Webster asked whether Mr. Fletcher had ever seen the larva of 

I Agrotis fennica feeding on grains ? 
~ Mr. Fletcher replied that it feeds primarily on clover; but when oc
, cnrriug in numbers is almost omnivorous ; asparagus beds, raspberries 



and strawberries were injured by it; some young forest tre1·s in th~ 
nursery had the terminal buds attacked. 

Mr. Cook said th~ larva eats everything. It becomes fully developed 
on blue grass and timothy; he does not know positively tllat grain waa 
attacked; all garden produce was eaten. 

Mr. Smith replied to Mr. Fletcher's query as to the best method of 
using pyrethrum, that he had found it most satisfactory in water. 

Mr. Beckwith had used it very successfully with lime. 
Mr. Fletcher asked whether the powder was not as a rule bettl'r 

than the water mixture. He had found it so in his experience. 
Mr. Cook had found the water mixture of pyrethrum more effectin·. 
Mr. Gillette said that he bad found the dry pyrethrum much more 

effective than the water mixtures, especially if applied in the cool of 
the day. 

Mr. Summers found that the difficulty with the water mixtures seemed 
to be in making them stick; he asked whether the addition of soap 
would make them adhere better. 

Mr. Fletcher said it would for such plants as threw off liquids by 
reason of waxy coatings on the leaves, etc. 

Mr. Cook asked iu reference to traps for cutworms, whether :llr. 
Fletcher still makes up his lures in bundles. He has found it most 
satisfactory to put alternate layers of grass and poison on a platform 
wagon, and then pitch it off with a fork. 

Mr. Fletcher said, yes, he not only still tied it up in bundles, but em 
went to the trouble of putting a shingle upon it. It keeps fresh somucb 
longer and seems to be more attractive. The arsenic acts very slowly, 
but very surely. The worms will burrow out of sight if tuey feel them· 
selves sick, and the bait may seem to have done no good. But if +be 
earth beneath the bundle be scraped away the worms will be found dead 
or dying. They sometimes wander away to die; some were found 4feet 
away from the bundles, the Paris green being distinctly visible in the 
alimentary canal. He described how he checked damage in a turnip 
field by these lures. Three quarts were gathered next day from a few 
of the traps, all of which died in a few hours. 

Mr. Cook said one practice is to spray a patch of clover and then mow 
it. He uses clover very largely. 

Mr. Fletcher said clover was a very unsatisfactory plant for him. It 
is often not possible to get it early in the season when needed, and the 
poison does not stick so well as it does to other plants. He always rec· 
om mends succulent plants, but is careful to tell the farmers that they 
can use almost any weed growing around fence corners. He bad found 
pepper grass (Lepidi1tm virginicum) a very attractive plant. Lambs' 
quarters (Chenopodium album) is also greedily eaten by cutworms,.bot 
it is difficult to make Paris green adhere to it. For such plants It 1 ~ 
necessary to rub a little soap in the water before mixing it w1th the 
Paris green with which the traps are to be poisoned. 
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Mr. Cook said he had found mullein about as attractive as could be 
for cutworms; they will take it in preference to anything else. 

Mr. Beckwith asked about the pupating habit of the cankerworm. 
He has seen the statement that they pupate in a cocoon ; the specimens 
bred by him all form~d naked pupre. 

Mr. Riley said it depends on the species of cankerworm. Paleacrita 
11ernata, if he recollects aright, has no cocoon, or a very fragile one; but 
the autumnal species (.Anisopteryx pometeria) has quite a tough cocoon. 
For the former, fall plowing is a good remedy. 

Mr. Harvey confirmed the statement that the fan species forms a 
·cocoon, and stated that it is rather a thin covering of silk covered with 
grains of sand or earth. In this connection he remembered that some 
of the orchardists in his State claim that they prevent injury from the 
borers by rubbing the base of the tree with the hand. 

Mr. Smith said that in his experience S. candida is by no means con
fined to the base of the trees. He finds them in all parts of the trunk 
of quince, entering apparently from some distance above ground. 

Mr. Riley thought they very rarely oviposit much above the base, 
though when they get into the trunk they often bore upward some dis
tance. 

Mr. Cook said that he had taken both candida and cretata even in 
the branches. 

Mr. Osborn said that he also finds cretata in the branches. 
Mr. Riley said this preference of cretata for branches agreed also 

with his experience. 
Mr. Harvey said that he finds both roundheaded and flatheaded 

borers at the base of the trees. There has been considerable injury 
caused during the year on the branches of blackberry by a larva which 
seems to be that of Tmetocera ocellana. He has found no record of this 
species attacking blackberry and this habit is apparently new. 

On motion of Mr. Howard it was resolved that the proceedings be 
published in INSECT LIFE. 

The association then adjourned. 
JOHN B. SMITH, 

Recording Secretary. 
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SPECIAL NOTES. 

We bad hoped, as announced in No. 5, that the present number 
would be issued almost simultaneou8ly with that number, in order that 
the reports of the two Champaign meetingf! might appear about the same 
time. The delay in publishing the current number results from circum
stances which could not then have been anticipated. 

Entomology at the Iowa Station.*-In Bulletin No.lll\Ir. Gillette has four 
entomological articles. He summarizes what is known concerning the 
Potato Stalk-weevil ( Trichobaris trinotata ), and states that this insect has 
been one of the worst insect pests of the past season. He believes that 
half a million dollars will fall far short of making good the loss it has 
occasioned the State of Iowa in the pa:-ot year, from its injuries to the 
potat.ocrop. He also publishes some remarks upon the Apple Ourculio 
(Anthonomus 4-gibbus), recording some original and careful observations 
upon the methods of egg-laying. He also records a new Currant stem
borer. This is Hyperplatys aspersus, ::~ . longicorn lleetle, which has long 
been known as an enemy to Cottonwood. The principal artide of the 
Bulletin, however, is a consideration of kerosene emulsion as a sheep 
dip and as a destroyer of parasites upon domestic animals. Mr. Gil
lette has already made some experiments in this direction, and we 
have noticed his previous reports. He has recently experimented npon 
sheep on a large scale, drawing the cone! us ion that a good kerosene 
emulsion, of sufficient strength to kill parasitic insects, can be used 
safely upon sheep without removing or injuring the fleece, but that au 
emulsion of poor quality should not be used, as it would probably cause 
the sheep to lose much of their wool. He has also applied the emulsion 
to horses, cattle, and hogs, with the result that, in e\"ery case, the coat 
has been either unchanged in appearance or made more sleek and 
glossy, while the skin is left clean and soft. The experiments are of 
,·:due principally in that the kerosene emulsion, as ordinarily prepared, 
costH not over 90 cents per 100 gallons, and is, on an average, about 
one-fourth cheaper than any of the patented sheep-dips. 

·Bulletin No. 11, November, 11390. Des Moines, Iowa, t:-:~1(1. 
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Fossil insects.*-We have recently received under one co\·er four papt>rs 
by .:\lr. Scudder, giving the results of his studies upou fo~sil insecta. 
The titles are as follows: New 'l'ypes of Cockroaches from the Car. 
lJouiferous Deposits of the United States; ~ew Carboniferous ~hria . 
poda from Illinois; Illustrations of tiH3 Carboniferous Arachnida of 
North America, of the Orders Antllracomarti and Pedipalpi; and The 
Insects of the 'rriassic Beds at Fairplay, Colorado. 

Two very handsome lithographic plates illustrate the first paper, 6 
are devoted to the second, 3 to the third, and 2 to the fourth. 

The papers are purel.v descriptive and contain few or no generali
zations. 

Dr. Lintner's sixth report. t-Al though shorter than his previous report8, 
with the exception of the third, Dr. Lintner's sixth report brings t11 

gether a number of well-illustrated and attractively written articles 
upon the insects which have lJeen brought to his attention since the 
publication of his previous report. The principal insects considered 
are the Ox Warble-fly, the Bacon Beetle, the Pea Weevil, several Blis· 
ter Beetles, the Cottony Maple Scale, the Mole Cricket, and the Red· 
legged Grasshopper. One of the most interesting points brought out 
is the further damage to honeycomb by Dermestes lardarius, the only 
previous mention of which was published by Dr. Hiley in the second 
volume of the American Entomologist. 

Dr. Lintner ex hi bits his customary care in reviewing the literature of 
each insect considered, and in this, as in man.v other respects, his re· 
ports are models which could be followed to advantage by many of our 
younger writers. 

He also publishes as usual, in appendix form, the useful list of his 
publications during the year. The report covers about one bundre,J 
pages and is illustrated with twenty-five cuts, most of which we are 
glad to notice are duly acknowledged. 

Maskell on Coccididce, Psyllidce and Aleurodidce .-We have recently re· 
ceived from the author the following valuable papers, read before t~e 
Wellington Philosophical Society, October 2, 1889, and published 10 

the Transactions of the New Zealand Institute, vol. xxn, 1889: A.r: 
XVI, Further Notes on Coccididce, with Descript_ions of New Sp.ecre~ 
from Australia, Fiji, aud New Zealand; Art. XVII: On some Specreso 
Psyllid::e in New Zealand; and Art. xvnr: On some Aleurodidre from 

"Memoirs of the Boston Society of Natural History, Vol. IV, No. 9. Boston, 5<;,· 

tember, 1890. _ b J. 
t Sixth Report of the Injurious and other Insects of the State of 1\ew York, ~ 

A. Lintner, PH. D., State Entomologist, Albany, N.Y., 1890. Extracted froDl 

forty-third report of the New York State Museum of Natural History. 
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~ew Zealand and Fiji. The first paper is supplementary to the au
thor's book on the Scale Insects of New Zealand, and comprises de
scriptions of new species and notes on those formerly described or on . 
introduced species, among which is mentioned Mytilaspis citricola Pack., 
which was found on oranges r~ceived from Fiji. Six plates illustrate 
this paper. Four new Psyllidoo are described in the second paper, 
which is illustrated by three plates, and in the third six new species of 
Aleurodes, with one plate. 

We regret to notice the confusion which Mr. Maskell has introduced 
into the now well-settled matter of arbitrary terminations for the higher 
groups and his abandonment of the accepted names "sub-family" and 
"tribe," for the extremely indefinite terms" group" and "subdivision." 
He also and quite unaccountably calls the Coccidoo "Ooccididoo." He 
has apparently adopted the plan of giving each of his group (subfam
ily) names the termination " idinoo" regardless of the declension of the 
noun from which it was derived. This would not be noticed in the case 
of "Diaspidinre," which has hitherto been incorrectly written '' Dia
spinre," but it becomes an absurdity in the case of " Lecanidinre" and 
"Coccidium." Worse still is his use ofthe universally accepted family 
termination "idre" for his "subdivisions" (tribes), bringing about such 
names as "Lecanidoo" and "Acanthococcidoo," which in his own signifi· 
cation have only tribal value. There is no danger that anyone will 
follow .Mr. Maskell in such eccentricities, and we call attention to them 
simply to obviate a possible misconstruction of any of his shorter writ
ings in which these terms may be used. 

Professor Harvey's Bulletin on the Apple Maggot.·-One of the best pieces 
of work which has been done by the experiment station entomolo
gists in the past year has resulted in the publication of this paper by 
Professor Harvey. He has outline<l a careful investigation and carried 
it through successfully, and bas presented his results in a straightfor
ward, scientific, and readable way. He gives for the first time ~ccurate 
observations upon the eggs, careful studies of the reproductive system, 
observations upon the act of oviposition, and a list of sixty-six varieties 
of apples infested by the maggot, with ~omparative statements as to 
damage. His summary of the life-history is very careful, and his con
sideration of the remedies includes an account of the useless methods, 
the preventive measures, and the direct methods. He follows with 
some critical remarks upon the anatomy of Trypeta, and a summary of 
the previous writings upon this insect, correcting the numerous errors 

1- ---------------------------------------------------------
.The Apple Maggot: A consideration of tbe literature, h istory, uistribution , tra ns-

formation, life history, p,nd habits of this insect; also remedies. Th e results of in
vestigations made in 1888 and 1889, by F. L. Harvey, M. S. Extracted from the 
Annual Report of tbe ~faine Agricultural Experiment Station, 1890. 
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which have occurred in print. He rightly claims for himself the credit 
of recording for the first time-

( a) The disco,·ery of the eggs; the numoer of eggs the f~ruale dP· 
· posits; that the eggs are inserted from time to time, one in a place, by 
means of a sharp ovipositor, through the skin of the applt>; that the 
eggs are deposited in the fruit before it is ripe and in early fruit in Pari\' 
July; the time required for the eggs to hatch. . · 

(b) That the larva becomes full grown in from-! to 6 weeu; that 
they leave the apple through characteristic openings in the skin 

' and on grassy ground probably hibernate about the grass roots; that 
the larvre stored in fruit leave it and assume the pupa state in the bins 
or barrels; that they occur in the fruit earlier and during a longer time 
than before recorded. 

(c) That the flies are on the wing longer than before recorde1l; that 
the later races of flies affect the later fruit. 

The article is illustrated by four plates, upon which are several new and 
interesting figures. We reproduce his figures of the egg punctun•; of 
the channels made by the half-grown and full-grown larvre; of the exit 
hole of the larvre; of the egg; of the female ovipositor and of the ex· 
ternal genital apparatus of the male. 

Miscellaneous Notes from the Ohio Station.*-In the September, 1890, 
Bulletin of the Ohio Station, Mr. Weed has four short entomological 
notes, entitled \XIX) Plum Ourculio Experiments, (XX) Remedie8 for 
Striped Cucumber Beetle, (XXI) The Rhubarb Curculio, and (XXII), The 
Olover Stem Borer. In Article XIX he details a commercial experiment 
on a large scale, half of an orchard of nine hundred five. year-old plum 
trees being sprayed and the other half jarred. the writer '.!oncluding 
that the spraying was as efficient as the jarring while it is much cheaper 
and easier of application. Moreover, the sprayed trees seemed free 
from the plum-leaf fungus (Septoria cerasina) and the Brown Rot (Jlo· 
nilia fructigena). ln Article xx an account is given of experiment.; 
with certain insecticides and with two gauze net frames, l\Ir. Weed con· 
eluding that tobacco powder, liberally applied, is the most promising 
insecticide, while the simple methods of mechanical exclusion are prac· 
ticarl and efficient. In Article XXI the life-history of Lixus concavus is 
given, and our note on p. 294: of Vol. II of INSECT LIFE is heeded to the 
extent of a republication of the references to previous accounts of t~e 
food. habits of this weevil. Article XXII adds ten food. plants to the list of 
those previously recorded for the Clover Stem· borer (Langu1·ia mozardi). 
These are: Jfelilotus alba, Erigeron philadelphicus, E. !Janadensis, Cu~~" 11 ' 
altissimus, Lactuca canadensis, L. jloridana, Rudbeckia laciniata, Ac/llllea 
rnillefoliltm, Oampanula americana, and Urtica gracilis. 

"Bulletin of the Ohio Agricultural Experiment Station, second series, Vol. Ill, ~o. • 
September lts90. 
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FIG, 22.-Trypeta pomune!la: a, .Apple peel showing_puncture by fernal·e ovipositor-enlarged :JO times; 
b, exit hole ot' larvru-x 5; c, work of half-grown larvre; d, work of full-grown larvm-nat. size; 
e, ovipositor from below; g, seen from side ; f, male genitalia-.. 30; h, egg-greatly enlarged; 
(uft,•r Harvey). 
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Some hitherto unnoticed publications of the Agricultural Experiment Sta 

tions.-Bulletin 10, of the l\linnesota Station for March, 1890, contaius 
on article by Professor Lugger on "Oak Caterpillars,'' eight ~pl't·it·s 
being mentioned, with an account of the life-history of eadt and two 
original plates showing the larva and moth of each species. These in 
the order of their importance are: Anisota smatoria, A. t•irginiensis, 
Datana ministra, Edema albifrons, Janassa lignicolor, Peropltora lllt'ls· 

heimeri, Apatela brumosa, and Gastropacha americana. The article 
contains, besides the plates, five other original figures and presents 
the matter in an admirable "·ay. The same bulletin also contaius au 
article by Prof. Samuel B. Green ou syringing with London purple for 
the Cnrculio on native plums, his experiment having proved very 
satisfactory aud showing that the crop of native plums can be a8 much 
improved by the proper use of insecticides as any of the European 
stock varieties. 

Bulletin 5 of the Oregon Station for .April, 1890, gives a resume of 
injurious insects by Prof. F. L. Washburn, the most important treated 
being the Codling Moth, Woolly .Apple-louse, Pear Slug, Peach Borer, 
San Jose Scale, Flat-headed .Apple-borer, Gooseberry Fruit-worm, 
Currant.borer, Pea Weevil, Uut Worms, and Grain-beetles. Remedies 
are outlined and details of rather elaborate experiments given for rid· 
ding granaries of Grain-beetles (Silvanus surinamensis). The article is 
accompanied with many illustrations, and is followed by an article from 
the same author on gophers and rabbits with remedies and poisons for 
the same. 

Bulletin 9, of the Florida Station, for .April, 1890, is entitled "Entomo· 
logical Notes" by Dr. James C. Neal. He treats among others the Hoot· 
knot Worm, Cut Worms, Cotton Worm, Boll Worm, Cotton Stainer, 
Leafy-legged Plant-bug, Orange Scale insects, Cabbage Butterfly, and a 
n urn ber of insects injurious to forest trees. Formulre for spray soln· 
tions and powders are published, and the bulletin closes with a notice 
of certain insects not yet reported but which are liable at any time to 
make their appearance in the State. 

Prof . .A. J. Cook presents Bulletin 58, March, 1890, of the Michigan 
Station, a rather full account of the leading substances used as iusec· 
ticides. The arsenites, kerosene emulsion and ointment, PFethrum, 
carbolic acid emulsion, carbolized plaster, Bordeaux mixture, whitel!elle· 
bore, bisulphide of carbon, tobacco decoction and cyanogen are con· 
sidered, and the bulletin will be of great use to the practical farmer and 
grain dealer. Under a misapprehension, the author claims credit for 
the first use of kerosene emulsion. The true status of this claim "'38 

shown at the late meeting at Champaign, the proceedings of which are 
published in this number. 

Prof. John B. Smith has published a two-page bulletin, giviug two 
spray solutions to be used against the Wheat Aphis in cases of extreme 
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damage (Bulletin 67, New Jersey Station, May 3, 1890). One of these 
is a kerosene emulsion and the other a fish-oil soap, which it is claimed 
will also kill the Cabbage Aphis. 

The Effects of Arsenites upon plants.•-Mr. C. W. Woodworth, the ento
mologist of the Arkansas Experiment Station, has published a little· 
fourteen-page bulletin under this head. His methods seem to have 
been careful and his conclusions appear justified from his experiments, 
although in some respects they differ from those reached by Gillette and 
other recent experimenters. We give his conclusions in full: 

(1) The injury from white arsemc is seen comparatively very soou after it is ap-
plied. London purple is almost as active. 

(2) Paris green does its injury much more slowly. 
(3) Young leaves are affected much more quickly than are the old ones. 
(4) Applications to the lower side of a leaf protluce injury more quickly than if 

the poison is applied above. 
(5) Except in the case of young leaves, it seems to be the rule that where the great

est injury is produced, a greater proportion is early apparent. 
There are certain conclusions of practical importance that deserve to be emphasized. 
Where the plant is easily injured, aud the choice is between Paris green and Lon

don purple, Paris green is better in every particular. 
Spraying with the arsenites has become a recognized part of the culture of some· 

plants. With such plants varieties could be produced by selection to which strong poison
ing would do no injury. 

When as is often the case it would be as effectual, it should he remembered that a 
light spraying front above is the safest. 

Plants can he sprayed with equal or more safety when the leaves are young than 
later in the season. 

Preshly mixed white arsenic promises to be one of the very best of the arsenites. 
and at the same time the cheapest. 

*Arkansas Industrial University Agricultural Experiment Station, Bulletin 14, 
September, 1890. 



PROCEEDINGS OF THE PERMANENT COMMITTEE ON ENTOMOLOGY OF 
THE ASSOCIATION OF AMERICAN AGRICULTURAL COLLEGES AND EX· 
PERIMENT STATIONS. 

CHAMPAIGN, ILLINOIS, November 11, 1890. 

Called to order by the chairman, S. A. Forbes. 
C. P. Gillette was elected secretary. 
The committee proceeded at once to the reading of papers, the first 

being by C. P. Gillette as follows: 

NOTES ON CERTAIN EXPERIMENTS AND OBSERVATIONS AT THE 
lOW A EXPERIMENT STATION. 

By C. P. GILLETTE. 

TO PREVENT SQUIRRELS FROM PULLING CORN. 

' 
A series of experiments in treating corn with various substances to 

prevent its being taken by the striped squirrels were carried on at the 
Iowa Experiment Station, last spring. The corn was treated in the 
following manner: Smoked with meat in an ordinary smoke· house until 
the kernels were black; smoked in a barrel with tobacco dust; smoked 
over night in strong decoctions of tobacco and of qnassia chips; soaked 
in a dilute carbolic acid mixture, in strong alum water, in salt water, and 
in kerosene. The squirrels would take the corn treated in any of these 
ways, though the carbolic acid treatment and the smoking with tobacco 
made the corn distasteful, and when in the vicinity of other grain would 
be left till the last. The best remedy seems to be to harrow the ground 
immediately after planting to cover the planter tracks, and then to 
scatter corn about the border of the fields and in the vicinity of the 
.squirrel holes as soon as the corn begins to come up. 

KEROSENE EMULSION AS A SHEEP DIP . 
. 

An 8 per cent. kerosen~ emulsion was used, in which to dip the sheep 
·on the college farm the past summer, and it was fully proven that 11 

good eJpulsion can be safely used for this purpose, even when sh~ep 
have considerable wool upon tbeir backs. As the kerosene ec:mlston 
is much cheaper than the commercial sheep dips, this seems to be a mat· 
ter of considerable Importance to sheep growers. 

258 
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THE SCURFY BARK-LOUSE. 

The Scurfy Bark-louse, Ohionaspis furjurus, was very abundant in the 
'College orchard last fall. In the spring kerosene emulsion and rosin 
mixture, the latter prepared according to the formula given uy Mr. D. 
W. Coquillett in the Report of the Department of Agriculture for 1888, 
were used to test their effects upon the scales and the newly hatched 
lice. The application did not destroy the eggs beneath the scales, but 
when applied to the newly hatched lice both were very effectual in de
stroying them. Two lady birds, Ohilocorus bivulnerus and Hyperaspidius 
.sp., were constantly preying upon the scales in large numbers. 

I 

EXPERIMENTS WITH THE ARSENITES. 

The experiment~:~ with the arsenites were so fully reported in Bulletin 
10 of the Experiment Station that I will only call attention to them here, 
.and state that several applications of London purple and of Paris 
green in 'lime water and in Bordeaux mixture have been made upon 
tender foliage since the experiments reported in Bulletin 10 and with 
the same results. 

CUT-WORM PARASITES. 

The following parasites have been bred from cut.worms the past 
year: three species of Tachina flies, one species of Anthrax, A. scrobicu
·laria?, determined by Dr. Riley; Ichneumon wilsoni, determined by Dr. 
Riley,Lampronota americana, Rhogas rileyi, A.panteles xylinre, determined 
by Dr. Riley, Liothorax melanocera, determined by Mr. Ashmead, and 
.a species of Ichneumon not yet determined. 

INSECT DISEASES. 

The larvre of Nephelodes violan and of Pieris rapre have been very 
largely destroyed at Ames, Iowa, the past year by bacterial diseases. 
Diseased larvre of Dana.is archippus and of Plusia brassiere were also 
.seen. 

THE POTATO STALK·WEEVIL. 

The Potato Stalk-weevil, Trivhobaris trinotata; has been extremely 
.abundant in central and eastern Iowa, at least the past summer. No 
patches could be found that had not suffered from a severeattack, and 
au gardens nearly every potato stalk was infested. 

PYRETHRUM EXPERIMENTS. 

Two years ago I put a small quantity of pyrethrum in an open box 
:ana covered it with cheese cloth, and this box has been left exposed ever 
since. This fall I used the old pyrethrum alongside of a fresh article 
to dett_•rmine their comparative effects for the destruction of the cab-
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bage worm, Pieris rapre. The old powder had settled togE>thrr into a 
sort of brick, and there seemed to be very little of the fine floating dust 
in it, and when applied dry to the larvre would 1'3eltlom kill one, bat 
when applied in water it did nearly as well, but not as well as the fresh 
powder. This old pyrethrum was then ground very fine in a milluspd 
in the chemical laboratory for the purpose of grinding vegetable fibers, 
and then applied to other larvrn and nearly every oue that wa~ well 
dusted with this powder was destroyed, but it was not as powerful in its 
action as the fresh powder. I give the results of the experiments to 
show that pyrethrum exposed to the air does not deteriorate so rapidly 
as we would be led to suppose by the statements comrnonl.~· made c011• 

cerning the extreme volatility of its essential oil. Although it is always 
best to get a fresh article and keep it in a closed vessel, pyrethrum that 
has been long on hand and much exposed is still valuable, and may hl' im· 
proved by thoroughly regrindiug. It was also found, by experiment, 
that pyrethrum freshly mixed in cold water was as effectual in destroy. 
ing the larvre of the cabbage worm as when allowed to stand over night 
or when prepared witll boiling water. 

KEROSF.NE EXTRACT OF PYRE'fHRUM AS AN INSECTICIDE. 

In the summer of 1888, while experimenting with various substances 
for the destruction of the chinch bug, it occurred to me that a combina· 
tion of kerosene and pyrethrum might form a most powerful insecticide 
for external applications. The combinations were made by mixing the 
dry pyrethrum into a previously prepared kerosene emulsion, by using 
pyrethrum tea instead of pure water to dilute the emulsion, and by 
extracting the powdered pyrethrum with kerosene and then emulsifying 
this extract. I have used such an emulsion in comparison with an 
ordinary kerosene emulsion for the destruction of the Chinch Bug, the 
False Chinch Bug, Nysius angustatus, the Red Spider, plant lice, and 
cabbage worms, and it has been veryuniformly more successful than the 
latter, but it will be necessary to experiment farther before drawing 
definite conclusions as to the real value of the compound for the destruc· 
tion of insects. I referred to my use of these substances in combina. 
tion in Bulletin 5 of the Iowa Experiment Station, page 184. 

In discussing this paper, Mr. C. V. Riley called attention to the fact 
that Mr. Albert Koebele should have the credit of first using success 
fnlly the resin compound in experiments which the former had planned 
and directed. Mr. Riley also spoke of the varying results reached by 
different experimenters in the use of kerosene emulsion, and said t~at 
hfl thought these dift'erences were largely due to the manner in which 
the emulsion was prepared. He said : " In this connection I a.m 
tempted to give a prominent illustration of this fact. No one has wnt· 
ten more of late years upon the subject than Mr. Cook, and yet from 
his writings I had become convinced that he had never made a perfect 
emulsion, as no one following his directions could, as the oil should be 
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used in twice the quantity of the emulsifying agent to obtain the best 
results. In a recent pleasant visit to Lansing 1 drew Mr. Uook's atten
tion to this fact in conjunction with his claim of having first recom
mended the emulsion in a paper published in the Bulletin of the Michi
gan State Board of Agriculture for 1878. This paper referred to the 
mechanical mixture of soapsuds and kerosene used by others years 
before. Upon Mr. Cook's showing me a vial of this so-called emulsion 
it confirmed what I have said, in that the oil was entirely separated 
from the soap." 

Mr. Gillette remarked, in confirmation of what was said by Mr. Riley, 
that he did not know what a kerosene emulsion was until he learned to 
make it by the Hubbard formula at Ames, Iowa. 

Mr. W. B. Alwood said he had spoken of the best method of prepar
ing the emulsion in Bulletin 14 of the Division of Entomology. Mr. Al
wood also spoke of kerosene emulsion as a new remedy for the Horn 
Fly. An emulsion made according to the Hubbard formula, and diluted 
with 10 parts of water, he found amply strong for the destruction of the 
flies. Mr. J. B. Smith said he had found a dilution of 1 to 12 to be 
sufficiently strong for most insects, and 1 to 15 was strong enough for 
plant lice. For the destruction of scale insects he had found it neces
sary to use the emulsion as strong as 1 to 10 with water. Mr. Smith 
said that the mixture should be boiling hot when emulsified, and then 
if kept in a cool place, free from sudden jars, it would last for a year or 
more without separating. He bad found that a high temperature or 
sudden jar would cause the oil to separate and rise to the surface. 

In regard to the combination of lime and London purple in water 
mixtures Mr. Smith had found that when thus mixed no arsenic would 
be deposited on copper, but if no lime was put in the water with the 
London purple there would be an abundant deposit, showing that the 
lime actually has the effect to hold the arsenic in an insoluble condi
tion. 

Mr. Alwood stated that he had found the kerosene emulsion effectual 
in destroying plant lice when diluted with 20 or even 25 parts of water. 

The next paper was by Mr. U. M. Weed on the life history of Baris 
confinis Lee. Mr. Weed stated that he had found this insect abundant 
in both the larval and pupa state in the stems of the Spanish needle, 
Bidensfrondosa. This paper is to be published elsewhere, and no ab
stract bas been furnished for this report. 

The committee adjourned to meet again in the evening. 

EVENING SESSION. 

The committee was called to order by the chairman, S. A. Forbes. 
The first paper was by Mr. G. F. Atkinson, on a new root-rot disease 
of cotton. 
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A NEW ROOT-ROT DISEASE OF COTTON. 

In response to a circular letter issued from the .Alabama Agricultural 
Experiment Station during the early part of the summer of 1890, re
questing specimens of cotton affected with the so-called " black rust" 

' "red rust," "root rot," etc., I received specimens of rotted roots of cot-

ton from Saville, .Alabama. The specimens were sent uy Mr. G. w. 
Rhodes, of that place, on whose farm they were collected. The disease 
was called l>y him '' root rot," and the roots were certainly iu quite an 
advanced stage of decay. The two roots sent were taproots and were 
probably pulled up so that the decayed lateral roots were broken away. 

I expected to find the Ozonium described by L. H. Pammel as being 
the cause of a root-rot disease of cotton in Texas. (Bulletins Nos. 4 
and 7, Texas .Agricultural Experiment Station.) There were no ex
ternal signs of the mycelium of a fungus visible to the unaided eye, 
and my examination was made by taking cross-sections. 

In all the preparations fungus threads were present, havingpenetra
ted the dead tissue. I supposed these were probahly connected with 
the Ozonium, though we would expect to find various saprophytic fungi 
attacking such tissues. In one preparation, however, peculiar fat glob
ules were present in quantity in enlarged cavities. Upon close exami· 
nation I found also pieces of a thin membrane marked with irregular 
rugosities and strire. 

This at once suggested to me the presence of the female cysts of Heter· 
odera radicicola, a root-gall Nematode, which was made the subject of 
a special study by myself one year ago, and is known to be very inju
rious to many plants. 

'l'he subject now possessed a new interest and I made a special trip 
to Saville the early part of September to thoroughly investigate the 
disease and to make careful collections of plants in various stages . 
.Although I possessed the faint suggestions of the presence of Hetero· 
dera in the material sent me I was quite surprised to find that this 
worm was the cause of the disease. 

There were perhaps 2 or 3 acres in the field that were more or less 
affected. In some places there were spots several square rods in extent 
on which the cotton was entirely dead. These spots were often con· 
nected by areas more or less affected, and in some places an apparently 
healthy plant was surrounded by dead ones. The plants I examined 
were carefully dug up with a. shovel. .At first I selected those entirely 
dead. Only a portion of the taproot remained attached to the stem, 
the lower portion having rotted away. To the plants which bad re· 
cently died portions of the lateral roots remained in connection, the 
majority, however, easily breaking away. 

In a few cases, even though the roots were well rotted, the charac
teristic galls could be seen on some of the lateral roots, being oval and 
somewhat one-sided enlargements. On the decayed taproots no galls 
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could be found since the tissues were well broken down. A few plants 
which had been badly diseased showed evidences of partial recovery, 
young branches growing from the lower part of the stem. Such plants 
yielded unmistakable evidences of the work of Heterodera. While the 
lower end of the taproot had rotted away the plant llad succeeded in 
putting out a number of roots near tlle surface of the ground, which 
bad given it the first impetus for growth. These lateral roots possessetl 
an abundance of the galls, and the peculiar cracked and scabby lateral 
galls in the upper portion of the taproot showed how thoroughly in
fected the plant had been. But the richest specimens were found in 
plants which showed the first external signs of the disease. In these 
specimens not only was there a profuse development of the galls on the 
lateral roots, but nearly the entire lower portion of the taproot was 
affected, having large lateral galls, which from age were cracked and 
scabby in appearance. This is the appearance of the old larger galls on 
all plants, and lays these parts nuder contribution to various putrefac
tive bacteria and saprophytic fungi, so that the roots of many plants 
literally rot off. The presence of the worm has this effect in the case 
of the tomato plants that are badly diseased. The taproot is always 
very freely attacked and rots off below. Tomato plants seldom die out
right as a result of the decay of the lower part of the taproot, for they 
are capable of quickly sending out numerous lateral roots above the 
point of injury, and thus tide the plant along. Cotton plants do not 
have the power of sending out lateral root~:; so readily near the surface 
of the ground when the stem becomes rather old, and are therefore more 
liable to seriom~ injury when badly diseased. 

Mr. Rhodes was not acquainted with the characteristics of Nematode 
root-galls allll was not aware that any plants in his neighborhood were 
affected by such a disease. I noticed one old peach tree still in the 
cotton field, and was informed that a peach orchard occupied tlle ground 
about 20 years ago. At my request we visited the garden and upon 
pulling up tomato and okra plants found them very badly diseased. 
This was sufficient evidence that portions of the ground there were 
very badly infected. 

The external manifestations of the disease in cotton are strikingly 
similar to those of the root-rot disease caused by Ozoninm as de
scribed by Pammel, the irregular distribution of the spots as well as 
the tendency to increase in size and sometimes the changing of the 
spots. Also, as in the case of Ozonium, the first external sign of the 
disease is the sudden wilting of a plant on a hot, sunshiny day, espe
cially after rain. This similarity in external appearance is easily ac
counted for from the nature of the disease since the condition of the 
roots prevents the absorption of water in quantities equal to that 
transpired by the leaves, tllough there may be au abundance of water 
in the Hoil. From this time the plant rapidly declines. 

The diseased plants begin to die about the time of "chopping out" 
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the cotton in May, when the plants are quite small and tlle disease con. 
tinues throughout the season. 

In my studies last autumn I found cotton affected at Auburn but 
not seriously. Some cotton planted in September of the present 

1
year 

for experimental purposes was, in some cases, seriously attacked while 
yet only one or two leaves above the cotyledons were developed. 

The worms are able to live and develop in the roots of a great variety 
-of plants, though some plants are more subject to serious attack. Tlil'n· 
are indications that they may become somewhat provincialized in their 
t.astes, in some localities attacking more seriously plants wllicll in other 
localities are not much injured. If deprived for some time of the food 
plants they prefer they will affect more seriously the ones which for
merly nearly escaped their injuries. That the worm can produce a seri· 
·OUS disease of cotton, and is more widely and thoroughly distributed 
than is generally known, increases the gravity of an already serious 
·question. 

Do we know how many nurseries, market gardens, propagating houses, 
and less pretentious places for growing such plants as the peach, grape, 
tomato, cabbage, Irish potato, etc., for sale, or even to give away to 
be transplanted, are infected with this worm ~ There are certainly 
.some. 

If it is within the limits of wise legislation to pass laws to prevent 
the spread of animal diseases, why not quarantine these centers for the 
distribution of this Nematode~ It seems to me the first and most im· 
portant action in reference to this enemy of agriculture is to prevent 
the present reckless policy of distribution, which could easily be done 
by proper legislation and inspection. 

In discussing this paper Mr. Smith spoke of a root disease, probably 
the work of a Nematode, injuring oats in New Jersey, an<l supposed by 
some to be the work of a plant louse. Mr. Atkinson thought this 
.injury to the oats was due to.. the attacks of a Tylenchus sp., and 
requested all who might find this disease to send him specimens. 

Mr. Forbes said that the radishes growing on the university grounds 
were quite severely attacked by a Nematode, and that specimens could 
now be obtained from them. 

Mr. C. M. Weed then read a paper on the Life Histories of Certain 
.Aphididre. 4 

In discussing the paper, Mr. F. M. Webster said he thought in one of 
the species of Aphididw he had been able to distinguish the oviparous and 
viviparous females by their positions on the plants, as the latter hare 
the habit of throwing their abdomens out nearly perpendicular to the 
surface on which they are standing. Mr. Weed had not noticed such a 
distinction. 

Mr. Smith had not found any two species of plant lice with thesame 

. b' mnber<,f 
"The substance of this paper is given in the article by Mr. Weed m t 18 n 

INSECT LIFE, entitled "Fifth Contribution," etc. 
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poriferous' system, and said it was fully developed only in the winged 
viviparous forms; he therefore consiuered reproduction by wingless 
females examples of true larval reproduction. l\lr. \Veed did not think 
so much importance should be placed on wing development. He said 
that lice born the same day might in some cases become winged and in 
others not, but all would begin reproducing at the same time. 

Mr. Howard stated that the idea just advanced by Mr. Smith as to 
the larval homology of wingless viviparous females of Aphididre had 
been advanced more than once by European writers. 

Mr. Smith stated that his point was in proof aftorded by the antennre 
and not on the general arguments used by others to prove or disprove 
maturity. 

Mr. Forbes said that in his studies of the plant lice he had found that 
the poriferous system presented good specific characters. 

Mr. A. J. Cook had studied very carefully the antennal structure of 
bees and believes that the differences in the development of their sense 
organs can be fully accounted for on the theory of the survival of the 
fittAst. 

On motion of Mr. Weed the committee extended a cordial invitation 
to all entomologists present to take an active part in the meeting. 

Mr. John Marten then read a paper reporting the results of observa
tions and experiments upon the Hessian fly, made at the office of the 
Illinois State Entomologist doring the year 1890, after which the com

. mittee adjourned to 10 a.m., November 12. 

NEW NOTES ON THE LIFE HISTORY OF THE HESSIAN FLY. 

By JNO . MARTEN. 

[Author's austract.l 

From 1,000 "flaxseeds" collected March 13 and placed in large in
sectary breeding cages stocked with wheat, imagos emerged from March 
31 to May 1, the greater number ahout the middle of April. From these 
were derived larvre and "flaxseeds" in growing wheat by the 9th of 
May, males and females of this seconcl spring ln·ood appearing from May 
28 to June 14. These insectary experiments were confirmed by field ob
servations carried on as a check. Both in the field and in the lahoratory 

1the tillers of the wheat were much more heavily infested than the orig
inal stalk. 
: Out-of door cages of wheat were stocked June 20 with "flaxseeds" 
>from the above-mentionfld second spring brood, but yielded nothing 
1nntil September 19, when imagos began to appear. This experiment, 
paralleled also by fieid observations, was held to demonstrate restiva
tiou of the insect in the puparium. 

225H5-N o. G--~ 
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Careful experiments made to test the susceptibility of timothy, blue 
grass, red top, foxtail, and orchard grass to injury by the Hessian Fly, 
gaYe only negative results. 

The breeding-cage methods were described as follows: 
Cages 2 by 3 by 3 feet were built of light wooden frames covered with Swiss. They 

were left open at the bottom, and a door sufficiently large to admit of an insect net'a 
passing through it was made on one side. These cages were placed over !:rn 11 ing 
wheat and the lower edges of the frames sunk into the soil sufficiently to prevent 
communication between the inside and outside. At first the cages wera placed inside 
the insectary, over wheat either sown or transplanted from the field. 

"Flaxseeds ' ' to be placed among the wheat in these cages were at first removed 
from the wheat in which they grew; later they were left in the stalks, with seem· 
ingly better results. The wheat was watered frequently by means of a hose with a 
spray nozzle, and grew well, except in one cage, which was shaded by a wall and 
suffered from fungus attack. 

Great care was taken to keep the broods separate. As soon as imagos ceased rmer~· 
ing for a few days all remaining unchanged puparia, etc., were removed, that there 
might be no confusion. 

After the cages were removed out of doors they were stocked with puparia, and a 
constant growth of wheat was kept in them by transplanting and by sowing wheat 
in them, so that had the midsummer flies appeared at any time they would have 
found a place in which to oviposit. As the season wa11 dry, only sufficient water Willi 

used to prevent the wheat's dying. Material in the cages was di11turbed aslittleas 
possible in noting its condition. 

CHAMPAIGN, ILLINOIS, November 12, 1890. 
The meeting was called to order by Chairman S. A. Forbes. The 

minutes of the previous meeting were read and approved. 
On motion of Mr. J. B. Smith a subcommittee of three was appointed 

by tile chair to confer with the committee on cooperation of t.he Associ· 
ation of Economic Entomologists for the purpose of recommending 
means of getting more time and liberty allowed us in which to hold 
our meetings and increase our membership, if possible, in the future. 
Messrs. J. B. Smith, C. M. Weed, and H. Garman were appointed upon 
this subcommittee. 

Mr. Woodworth read the following paper: 

THE LABORATORY METHOD OF EXPERIMENTATION! 

By C. W. WOODWORTH. 

The work of Harris, Fitch, and Walsh and many of our own day iB 
chiefly along the line of simple observation, but there is opening a new 
era for economic entomology, for we as Experiment Station officers are 
or should ue especially concerned with experimentation. This will 
soon come to be recognized as the only means for laying a sure founda
tion for the science of economic entomology. 

"This paper was illustrated by large diagrams, which can not be introduced here. 
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Two methods of experimentation may be distinguished. One we 
may call the field method and the other the laboratory method. The 
first method is exemplified in the splendid sets of experiments con
ducted by the United States Division of Entomology. 'l,hey are to 
test practical questions by practical methods; tliat is, they take the 
conditions as they occur in nature and apply remedies with methods 
by which they could be applied in practical work. The laboratory 
method may produce conditions that seldom or never occur in nature, 
and may use remedies by methods entirely impractical in the field. It 
is essential to the field method that we take things as they are; that 
we do everything in a rough way. The laboratory method, on the other 
hand, is especially characterized by the greatest possible accuracy in its 
detail and by the elimination as far as possible of all sources of error. 
The results obtained by the former method are practical, but almost 
wholly empirical, while the latter gives theoretical information. Both 
methods are valuable, both are essential to economic entomology. The 
field method heretofore has been chiefly followed, so that the practice, 
though often of a very doubtful character, is far in advance of the 
theoretical knowledge of this science. It is to call your attention to 
the value and importance of the laboratory method that this paper is 
prepared. 

That part of the therapeutics of economic entomology that deals 
with the effects the insecticides have on plants is deservedly receiving 
considerable attention. The arsenites are the most important insecti
cides from this point of view, both on account of their extensive use and 
because of the great injury to the plants for which they are sometimes 
accountable. 

The injury they do to vegetable tissue seems to depend to a great ex
tent upon their absorption by the plant. The critical points are tile 
time of application [when the poison is applied wet] and each subse
quent rain or dew. A knowledge therefore of the conditions favoring 
rapid absorption is o.f great importance. Some experiments made by 
us on oak leaves prove that the leaf in drying increases its power 
to absorb water up to a certain point and then decreases it. Is this the 
case with other plants ' lf so, the best time to spray on a clear day is 
in the afternoon, but on a less clear one, in the morning. There is need 
of a large amount of experimentation along this line. 

In making applications of the insecticides to the leaf to determine the 
injury produced it is essential that we be enabled to make a uniform 
application, that is to apply the same amount of poison each time. The 
use of water as a tlilutant seems more accurate than if the poison is 
used in the dry way, and dipping is the mode of application which in 
my hands has been most satisfactory. 

To compare different insecticides it is essential that we make our solu
tions of some standard strength. Unquestionably the standard for 
comparison should be their effectiveness in killing insects. This will 

• 
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differ for different insects, and perhaps the insecticides will flren han• a 
different ratio. Therefore the ~tandard for experiment mn~t lw 111 ade 
arbitrarily and calculated to the comparison standard for each iusl'et. 
The past season we have made the experiment standard for our work 
approximately the amount of arsenic in the insecticides. Nt•xt season 
we intend to use the same standard, but' first have the substance ana. 
lyzed and make our mixtures as accurately as possible. In preparing 
for a set of experiments we have invariably made but one strength of 
the poison and obtained the other strengths by dilution, both for the 
sake of speed and accuracy. · 

Not only must the strength of the mixture be brought to a standard, 
but the method of its preparation must be uniform. The additiou of 
any substance, as lime, may entirely change the nature of the mixture, 
and if water from different sources be used, it must be proven by experi· 
ment that no variation in the results is produced. The length of time 
after the preparation is made has a great influence. As tested ou sor· 
ghnm leaves, London purple is but little if any changed by standing, 
while Paris green becomes fully twice as injurious and the injury from 
white arsenic is increased perhaps a hundred fold. The Paris green 
mixture used on the oak, even when fresh, is more injurious than Lon· 
don purple, a fact hard to account for. 

There is so much difterence in the action of the poison on uiffereot 
leaves that it is necessary to carefully select leaves that are uniform 
for experimental purposes. I believe that individu::~l leaYes are most 
desirable for several reasons. Among the things that are proven to 
cause variation in the results are, age, physical condition, and exposure. 
Uniformity in these conditions at least must be secured when experi· 
ments are to be compared. 

For marking the leaves, I have tried a num her of methods. Tags at· 
tached by fine wire are quite quickly applied, but injure the petioles of 
some plants. Tying is a rather tedious operation, but without other 
objections. A faster way is the use of artist's oil paints, putting a mark 
or number on the leaf. I think that a set of conductor's punches would 
make the quickest and most satisfactory mark. 

A most important thing is the reading of the results of the experi· 
ments. Figures are for all reasons better than the use of such terms as 
much and little. My plan is to read in tenths. I find I can do this 
very uniformly. It is my habit to occasionally test myself by rereading 
sets of experiments. With a higher number, as twenty, I can not read 
satisfactorily. Ten is a most convenient number for calculations. 

It is best to take more than one reading, perhaps as often as daily, 
and to trace the injury carefully. This will enable one to note exee[' 
tionalleaves and perhaps discover the cause. The difference observ· 
able between early and late reading suggests the possibility of arresting 
injury by a thorough washing with water, or better, by applying water 
containing iron rust, and would not the use of the latter remore the 
objections to the use of the arsenic on fruits ~ 
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There is more than one kind of injury produced by arsenites. One 
form generally shows itself as a spotting of the leaf. It is this form 
that is usually observed and written about, but on certain plants it is 
dou btfnl if the most injury be not produced in another way which I have 
denominated chronic poisoning. Tllis does not show itself immediately 
according to my experience, but unless the leaf has also acute local 
poisoning there is for some time no effect observable. · Later the leaf 
passes through the same process as is normal later in the year, becoming 
dryer, generally coloring red or yellow and dropping. In the summer 
or fall, after the spring growth has ceased, the limbs to which ·au appli
cation is made will sometimes be left entirely bare from thiR cause, while 
tbe other parts of the tree retain thmr foliage. Ollronic poisoning is 
most seo:ere on peach of any plant with whicll I ha\e experimented, 
apple perhaps being the next. A similar thing occurs in the use of the 
alkalies. 

Cross-section paper is a great requisite when this kind of experimenta
tion is conducted. Each reading should be plotted so as to gi,·e the 
investigator a clear idea of his results. Any deviation from a regular 
curve, any exceptional maximum or minimum reading should be inves
tigated, for it is only by attention to such details that we caG be able 
to find the cause of variation aud to eliminate in subsequent experi
ments that source of error. In reporting the experiments, the detailed 
figures will be of little value, but tlle averages, the number of experi
ments, and the maximum and minimum readings will giYe one an idea 
not only of the results, but also of the trustworthiness of the work. 

Such experimentation as I have outlined presents a promising field 
for cooperative work, and, as before stated. it is this kind of experi
mentation that is at present most needed. We must have a theoretical 
knowledge of the subject, a rational for our practice; for with eco
nomic entomology, as with any other science, all investigation is hin
<h~red and of a more or less transient value until the fundamental prin
ciples are well established. 

Mr. Beckwith then read the following paper : 

PRACTICAL NOTES ON THE USE OF INSECTICIDES. 

By .M. H. BECKWITH. 

So much has already been written concerning this subject tllat it 
would seem to be scarcely wortll while to attempt to add anything that 
will be of value. Although I may not be able to gi\e you auy new 
llll'thod of using insecticides, the work in this line that I ha\e been 
able to accomplisll during the past season may prove interesting. 

It is not alway:,; tllose experiments that are tlle most successful that 
pro,·e most valuable. Frequeutly it is our failures that finally pl'oduce 
the best results. Thns it is witll the use of insecticides; in attempting 
to prevent tlle r;wages of certain insects by the method tllat appears 
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at the time the most fea~ible, we find that it is entirely impracticabl~ 
and at once proceed to accomplish tile desired result by some oth~r 
means until a method is found that pro>es to be a complete success. 
The complete failure of the first method, while it may bP ,·ery dis
couraging, puts us on our metal to discover sometl!ing that will 
proYe effectual; whereas if a partial success had been secured in the 
first instance, we would in all probability II ave been content to reBt 011 

our laurels and have adopted that method as the best one available; at 
least such has been my experience during the past season. 

Early in the spring a letter was received from Ool. J. J. Ross, an ex
tensive fruit grower residing in the vicinity of Seaford, Delaware, stat 
ing that the peach trees in his young orchard were being destroyed by 
the Aphis, and requesting me to visit his place and see what coul<l be 
done to destroy the insects. Upon arriving there I found a large uurn
ber of the trees literally covered with the species now known as Aphis 
persicre-niger, the name and description having since been published 
by Dr. Erwin F. Smith, in Entmnologica Amer·icana. These Aphids 
may be found in an infested orchard at all seasons of the year, located 
either upon the roots or upon the limbs and twigs of the trees. 

The trees were from 4 to 5 feet in height and the leaves upon many of 
them were already withered, and in some instances entirely destroyed. 
I began spraying the trees in the afternoon with kerosene emulsion in 
proportion of 1 part to 15 parts of water, using the Nixon Little Giant 
spraying machine and Nixon nozzle. An examination of the sprayed 
trees the next morning ga>e such assurance of the effectiveness of the 
treatment tllat Colonel Ross immediately ordered one of the Lockport 
machines by telegraph. After showing method of prepariug the ernul· 
sion, I returned to the Experiment Station to attend to other work. 
Subsequent sprayings under Colonel Ross's direction he informed me 
did not succeed in destroying the Aphids. Whether the failure was 
due to faulty preparation of the emulsion or the lack of thoroughness 
in the application, I am unable to say. 

Upon hearing of this failure, I at once sprayed with the emulsion 
several badly infested trees in an orchard near Dover, and upon exam· 
ining twigs from the sprayed trees about 20 hours after treatment, 
by actual count I found that 80 per cent. of the Aphids had been de· 
stroyed by a single treatment. Upon my recommendation, Dr. Hugh 
Martin used the kerosene emulsion upon infested trees in his orchard 
near Bridgeville and one application resulted in entirely freeing the 
trees from the insects. 

I ad vised several other parties to use a decoct iort of tobacco and water. 
Mr. E. G. Packard, of Dover, Delaware, took 5 pounds of tobacco stems 
and steeped them in 3 gallon~ of water for 3 hours. After straioiu_g 
the decoction, he added sufficient water to make 7 gallons. n 15 

amount was sufficient to spray two hundred two-years-old peach trees 
that were badly infested. with the Aphids. One treatment pro\'ed ef· 
fectual. 
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From my experience I am confident that either the kerosene emulsion 
or the tobacco decoction will prove a certain remedy for the Black Aphis 
of the peach tree if thoroughly applied in the form of a strong, fine 
spray while the insects are above the surface of tbe soil. 

The Rose Chafer, or Rose-bug, as it is commonly known with us, Mac
rodactylus subspinosus, is one of our most troublesome insect pests. It 
usually makes its appearance about the 24th of May; I captured a few 
specimens this season on the 2~d. In sections where the Stagger
bush, or Kill Deer, Andromeda sp., is abundant, the Rose Chafer feeds 
upon the fragrant blossoms of this plant as long as a flower remains in 
preference to anything else; when these are gone, it attacks the blos
som buds of the grape and in a very short time will destroy every 
bunch of buds in a vineyard and frequently the leaves also. 

They do not stop with the grape vines, but attack and destroy the 
fruit of the Apple, Peach, Pear, and, in the case of the Plum and Cherry, 
both fruit and leaves. They are also very partial to the young, green 
Walnuts upon the trees of Juglans nigra. 

My first experience with this insect was in the vineyard of Mr. E. H. 
Brancroft near Camden, Delaware-the finest and best kept vineyard 

. that I havA seen in Delaware. There were six hundred Concord grape 
vines, planted 8 feet apart with a post about 6~ feet high at each vine, 
and with single wires at the top of the posts extending in both directions 
and crossing each other at right angles upon which the vines were 
trained. 

When I began work in this vineyard the beetles had just commenced 
feediug upon the blossom buds. At first I bung small vials containing 
bisulpbide of carbon among the vines, to test the effect of the odor in 
keeping the insects away from the vines, but soon found that it would 
not prove effectual. 

I sprayed a portion of the vineyard with London purple at the rate 
of 1 pound of London purple to 200 gallons of water, thoroughly 
drenching the vines until the liquid dripped from them. A thorough 
examination of the treated vines about 12 hours afterward fully con
vinced me that the treatment was entirely useless. Not a dead Rose
bug could be found. In feeding upon the blossom buds the Rose-bugs 
merely bite through the outer covering of the buds and then feed upon 
the inner parts. Finally I sprayed several rows with a thin whitewash, 
completely covering the foliage with a coating of ·lime. At first this 
appeared distasteful to the insects, and I began to think that it would 
succeed in preventing their ravage~:;; but after a few hours it was evi
dent that they were feeding in that part of the vineyard in as great 
numbers as upon the untreated portion. 

By this time I found that nearly every cluster of blossom buds upon 
the vines was destroye,l, and having devoted the greater part of two 
days to the experiment, I returned to th~ station almost completelv 
discouraged. • 
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The nE:'xt morning a lady resitling near Newark inforrued me that tiJe 
Rose Chafers were destroying her roses. I made up my mind that 1 
would not give up the fight without at least another eft'ort, and pre
paring a supply of kerosene emulsion, gave the rose bushl'H a tho;ough 
spraying, using at the rate of one part of emulsion to nine parts ofwatt•r. 
As soon as the spray struck the insects many of them released tb1•1r 
hold and fell to the ground. The application was made just at l'\'Pilirl" 

"' and the next day I found many dead insects upon the ground uutler. 
neath the bushes. There were numerous Rose Chafers upon the roses 
at this time, but to all appearance they had come upon them after the 
application of the emulsion. The same evening I applied the emulsion 
upon some infested rose bushes in my own garden, and afterwards 
picked a number of the roses upon which were a large number of the 
insects and placed them in a well-ventilated breeding cage. The next 
morning every bug was found to have been killed by the treatment. 
Of course the treatment would probably have to be repeated every 
day for some days in order to destroy the insects that had just hatched 
out or had come from some other feeding ground. 

From my experience with the Rose Chafer I feel very confident that 
it can .be controlled by the use of the kerosene emulsion. I have 
planned for the coming season an experiment to compare the efficacy 
of the emulsion and the new insecticide Zomonia. 

Several persons have informed me that they have noticed large num· 
bers of dead Rose Chafers upon the ground under Ailanthus aud Linden 
trees when the trees were in full bloom. From this fact they con· 
eluded that there was something about the blossoms that poisoned tbe 
insects. I thought it possible that the Ailanthus blossom might con· 
tain something that would prove valuable as an insecticide; but know· 
ing that the Linden was the source of our finest honey, I was some· 
what puzzled to account for the death of the insects. .After carefully 
watching an Ailanthus tree that was located near the college campus, 
I found that the blossoms were frequented by large numbers of insects 
of different species, the most numerous of which were the soldier bee· 
tles, Ohauliognathus pennsylvanicus, none of which were injuriously 
affected . 

.After considerable study, I arrived at the conclusion that the Rose 
Chafers were attracted by the blossoms and fed upon them until the 
females were ready to enter the soil to deposit their eggs, and the males, 
dying a natural death, dropped from the trees. Unfortunately I did 
not have the opportunity to visit Ailanthus trees while in bloom in lo· 
calities where the insects were abundant, and consequently was on· 
able to verify my conclusion. 

My work the past season with remedif's for the Codling Moth has 
been confined to a comparison of the efficacy of London purple aod 
Paris green. The experiment was conducted in a large apple orchard 
belonging to the Randolph Peter's Nursery Company, located aboot2 
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miles .from the Experiment Station. The only variety available for the
purpose was the Early Harvest, nearly all the ft·uit of other varieties. 
having been destroyed by frost and cold, wet weather. The fruit upon 
a number of the sprayed trees was destroyed, aud the plan of the ex
periment was in consequence somewhat disarranged. 

The Nixon Little Giant spraying machine and the No.3 Nixon nozzle 
were used in spraying the trees. Instead of attaching a pole to the 
hose, a section of three-eighths inch iron gas-pipe 10 feet long was con
nected with it and the nozzle screwed upon the end of the iron pipe. 
I find that it is much more convenient than a pole, and at the same time 
every part of the tree can be reached with the spray. 

Six rows of trees were selected, and each row was given a different 
treatment. Three rows were treated with London purple and three 
with Paris green. The first row in each case was sprayed with water 
containing the insecticide in the proportion of 1 pound to 200 gallons of 
water, the second 1 pound to 300 gallons, and the third 1 pound to 400· 
gallons. A portion of the trees in each row was treated at two differ
ent dates, May 16 and 31. Another portion was treated at the same 
time, and again on June 14. Still another portion was treated May 
31 and June 14. 

The fruit was picked from the trees July 8, 9, and 10. Each apple· 
was carefully examined and the percentage of the yield containing Cod
ling larvre and recorded as wormy was as follows : 

Two trees sprayed May 16 and ql, at the rate of 1 pound of London 
purple to 200 gallons of water, produced 2,618 apples, of which 272 or 
9.7 per cent. were wormy. 

The two trees sprayed with Paris green at the same rate produced 
3,120 apples, of which 149 or 4.5 per cent. were wormy ; or 5.2 per cent. 
less wormy fruit from the trees sprayed with Paris green. 

Two trees sprayed May 16 and 31 at the rate of 1 pound London pur
ple to 300 gallons of water pro<luced 170 apples, of which 21 or 15.1 per 
ceut. were wormy, and two trees sprayed with Paris green at the same 
rate produced 740 apples, of which 28 or 7 per cent. were wormy; a 
difl'erence of 8.1 per cent. in favor of Paris greeu. 

Two trees sprayed May 16 and 31 at the rate of 1 pound of London 
purple to 400 gallons of water produced 189 apples, of which 23 Qr 12.1 
per cent. were wormy. 

One tree sprayed with Paris green at the same rate produced 732' 
apples, of which 45 or 6.1 per cent. were wormy; a difference of 6 per 
cent. in favor of Paris green. 

Combining the above treatments of each insecticide, we find that 12.3 
per cent. of the total yield of the six trees treated with Loudon purple
were infested with the Codling larva, and only 5.8 per cent. of the total 
yield of the five trees treated with Paris green were infested, gtving 
6.5 per cent. less wormy fruit from trees receiving the Paris green 
treatment. 
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Comparing the trees that received three sprayings on May 1li 31 
and June 14, we finil that two trees treated with London purple at' tb~ 
rate of 1 pound to 200 gallons of water produced. 11615 apples, ~j of 
which, or 1.4 per ceut of the yield, were wormy. The three trees treated 
with Paris green at the same time an•l in the same proportion produced 
2,035 apples of which 36, or 1.5 per cent of the yield, were wormy. In 
this case we have one-tenth of 1 per cent less wormy fruit from tree~ 
treated with London purple-practi~ally no difference. 

Three trees that were treated with London purple at the rate of 1 
pound to 300 gallons of water produced 1,057 apples, 31, or6.5 percent, 
of which were wormy, and three trees treated with Paris green at the 
same rate produced 2,852 apples, 97 of which, or only 4.6 per cent of 
the yield, were wormy; thus showing 1.9 per cent less wormy fruit from 
the trees treated with Paris green. 

In comparing the fruit from the trees treated at the rate of 1 pound 
to 400 gallons of water, we find that the two trees treated with Loudon 
purple produced 806 apples, 39 of which, or 4.5 per cent, were wormy; 
and that two trees treated with Paris green produced 4,204 apples, 58 
of which, or only 1.2 per cent, were wormy; a difference of 3.3 percent 
in favor of Paris green treatment. 

Combining the treatment of each insecticide, we have 4.1 per cent of 
the yield of the trees treated with London purple that are wormy, and 
only 2.6 per cent trom trees treated with Paris green; a difference of 
1.5 per cent in favor of the Paris green. 

Comparing the fruit from trees treated. May 31 and June 14, we obtain 
the following data: 

The two trees treated with London purple at the rate of 1 pound to 
200 gallons of water produced so little fruit that no record of the yield 
was kept. Two trees treated with Paris green produced 464 apples, 53 
of which, or 11.3 per cent, were wormy. 

One tree treat(:'d with London purple at the rate of 1 pound to 300 
gallons of water produced 985 apples, 58 of which, or 5.8 per cent, were 
wormy. 'l,wo trees treated with Paris green in the same proportion 
produced 1,646 apples, 70 of which, or 5.2 per cent, were wormy; a dif· 
f'erence of six-tenths of 1 per cent in favor of the Paris green. 

Twe trees treated with Lonuon purple at the rate of 1 pound to 400 
gallons of water produced 847 apples, 40 of which, or5.3 per cent, were 
wormy, and one tree treated with Paris green at the same rate produced 
'985 apples, 58 of which, or 5.9 per cent, were wormy; a difference of six· 
tenths of 1 per cent in favor of London purple. 

Comparing the several treatments of London purple and Paris green 
we find that 5.5 per cent of the yield. of the three trees treated with 
London purple were wormy, and 7.4 per cent of the yield of the fire 
trees treated with Paris green were wormy; a difference of 1.9 per cent 
in favor of London purple. 
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The apples from two trees that were not treated were counted and 
examined with the following results: 

One produced 846 apples, 297 of which, or 35.1 per cent, were wormy, 
and the other produced 751 apples, 278 of which, or 37 per cent, were 
wormy. 

Summarizing the results of the experiment, we find that the foliage 
of the trees. was entirely uninjured by any of the treatments; that in 
nine comparisons of the treatments of London purple and Paris green 
seven resulted in favor of using Paris green. The two treatments gave 
in one instance only one-tenth of 1 per cent and in the other six-tenths 
of 1 per cent in favor of London purple; that in every instance exct'pt 
one the use of insecticides at the rate of 1 pound to 200 gallons of water 
gave the best results. 

That 7.6 per cent of the fruit from all trees sprayed with London 
purple was infested with the codling larva, and only 4.4 per cent from 
those sprayed with Paris green; a difference of 3.2 per cent in favor of 
the latter. 

I deem it unnecessary to enlarge upon the utility of the treatments, 
as it is generally conceded that the ravages of the codling larva can be 
prevented. Heretofore I have been prejudiced in favor of London 
purple, but this experiment proves conclusively that Paris green is the 
more effectual. 

The next paper was by Mr. C. M. Weed: 

LIFE HISTORY OF PIMPLA INQUISITOR. 

By c. M. WEED. 

[Author's aiJstract.l 

The author reported rearing this species from larvrn externally para
sitic on an unknown Lepidopterous larva living within the stems of 
Evening Primrose ( fEnothera biennis). Figures of all stages of the par
asite were shown. • The eggs had been found several times attached 
, to rlead lepidopterous larvrn, suggesting the surmise that these larv::e 
were stung by the adult Pimpla before oviposition. 

In the discussion of this paper Mr. F. L. Harvey inquired if P.impla 
species oviposit in larv::e already dead. Mr. Weed said that it was pos
sible that they did, but he did not know. 

Mr. Howard asked how many eggs Mr. Weed found on a single larva, 
to which Mr. Weed replied that he usually found but one, but occa
sionally two. 

• Dr. Weed has submitted a specimeu of this larva, which proves to beLarerna 
~loisella Clem, the only Lepidopterou which we know to breed in the stems of (£no/hera, 
the and which we reared rnauy years ago at St. Louis. Of the other species of 
same ~en us affecting mnothem and which Miss Murtfedt has reared for us, L. nmrt
ft'ltitid/a Ch. r .... ,J~ in the tlower buds; and L. brevivitella Clem and L. circum3C1'ip
ticlla Zeller, in the soed capsules.-C . \". R. 
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Mr. Howard said that the fact that Pirnpla tllljllisitor, onliuarilyau 
internal feeder, becomes here external, is an interesting confirmation 
of a generalization recently made by Professor Riley, to the effect that 
nearly all parasites of endophytic insects are external. 

Mr. Riley remarked, in view of what baa just been said, that tJ 11s 

generalization would hold good not only in reference to endophytic 
I arne but also in referenc-e to many external feeders, especially such 118 
in transforming spin a cocoon. He bad shown tbat TlJalessa fed !'I 

ternally, the egg being probably laid on or near the Tremex I:ma. 
Tbe Opbion larva was known to feed externally, tlJe egg being strongly 
fastened to tbe skin of the victim. The same was true of most of the 
Digger wasps so far as his observations went, and particularly in the 
Scoliidce, Pompilidce, Sphecidre, and Bembecidm. In some cases of external 
parasites the egg of the parent would seem to be necessarily laid in the 
burrow of the plant-feeder, the young larva being obliged to find its 
victim, but in most cases the egg was attached by the parent. 

Mr. Aldrich showed specimens of Opheltes glaucopterus that. he had 
bred from larvre of Cimbex americana. He also stated that it had been 
bred from C. americana by Mr. 0 . Lugger, of Minnesota. 

Mr. Howard stated that this same species is a common parasite in 
Europe on Cimbex larne. 

Mr. James Fletcher said be had bred the same insect in Uanada. 
Adjourned until evening. 

EVENING SESSION. 

After being called to order by Chairman S. A. Forbes, the following 
officers were elected for the ensuing year: Chairman, Mr. A. J. Cook; 
secretary, Mr. C. P. Gillette. 

The subcommittee appointed to confer with the committee on cooper· 
ation of the Association of Official Economic Entomologists then made 
its report through its chairman, Mr. J. B. Smith. After making certain 
amendments the report was adopted as follows: The committee on ento· 
mology respectfully begs to state to the general association that the pa
pers presented by its members ba ve been of such general interest to the
station workers and teachers and that so much advantage bali resnlteU 
to individuals, all of which will redound to the benefit of the stations 
and colleges, that they are encouraged to ask that, if possible, the pro· 
grams be so arranged hereafter that more time shall be given for the 
consideration of special topics by the permanent committees. 

Mr. C. Woodworth moved that one member of the committee beap· 
pointed to act conjointly with two other persons, one from the perma
nent committee on botany and one from the permanent committee oo 
horticulture, to secure, if possible, a set of standard,. uniform connec
tions for nozzles and pipe fixtures used in spraying machinery. )Jr. 
Alwood was appointed by the chair to act in this capacity. . 

On motion of Mr. A. J. Cook the committee decided that in the ell· 
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culars sent out to call the uext annual meeting a. cordial invitation 
should. be extended to any not members t.o be present and take part Ill 
the meetings. 

Mr. Howard then read the following paper: 

THE HOST RELATIONS OF PARASITIC HYMENOPTERA. 

By L . 0 . HOWARD. 

So many instances of the importance of the Hymenopterous parasites 
of injurious insects are on record that there is no necessity of dwell
ing upon it before a meeting of working eutomologiRts. 

They are of greatly more importance to us than Dipterous parasites 
not only on account of their vastly superior numbers, but in the ex· 
tremely important point of rapid breeding. Had Lestophonus, the 
Australian Dipterous parasite of Icerya purchasi, which Professor Riley 
sent Mr. Koebele to Australia to bring over alive, been a Hymenopter. 
ous parasite like Euplectrus, for example, which Schwarz has shown 
may occupy iu the Souther~ States in summer the almost incredibly 
short time of 8 days for a single generation, there would have been no 
necessity for the uow famous Vedalia cardinalis, as even this rapid 
breeder occupies 30 days in its life round, even under the most favorable 
circumstances. 

With this ad. vantage over Dipterous parasites, as well as over preda
ceous insects, they have still another over the latter class of bene
ficial insects, in that they are ne\7 er cannibals, a habit '\\ hich is often a 
serious drawback to the otherwise fair characters of many predaceous 
species. 

The importance of their work admitte<l, the importance of their study 
follows as a necessary corollary, and perhaps tile most important feature 
of the results of such study is the attainment of that knowledge which 
will enable us to recognize the limitations of each parasitic species; 
gi,·cu a certain parasite, to know upon what it is liable to prey, or, 
gh·en a certain injurious insect, to know what parasites will probably 
attack it. More precise knowledge will be gaine!l when onr rearings 
will enable us to bring forth an accessible volume in which we may see 
at a glance just what parasites have been reared. from a certain injuri
ous species, just what species have been reared frlHn congeneric forms, 
:u ~d, by a converse arrangement, just what hosts a certain parasite pos
sesses. Grouping such facts will enable the most important generali
zations and systematic classification will undoubtedly be afl:'ected. 

Our published knowledge in these tlirectious is so far slight in this 
country, nor have the isolated records and shorter lists been brought 
together in Europe. Some ± years a~o I began, as a basis for general
ization as to the habits of restricted. groups, the lumping of the Euro. 
pean lists by means of a card catalogue. The task proved a much 
greater one tltan l anticipated, au(llater Dr. Rile.r kindly afforded me 
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assistance through some of the clerks of the Division of Entomolo~y at 
odd moments. I have now accumnlatedabout20,000cards, eachonere. 
ferring to a recorded rearing of a hymenopterons parasite in Europe. 
I am now engaged upon th~ wo~k of arranging. these cards according 
to the latest accepted classificatiOn of the host msect.s, and it prores a 
task of equal magnitude to the original preparation of the cards, but 
already I can see unsuspected generalizations ahead, and already I feel 
myself much better acquainted with group habits. I have been able to 
draw up a short table of the American and European parasites of in. 
sects common to both continents, and in the case of several recentlr 
imported pests have been able to tabulate at once and without search ~f 
the literature lists of the European parasites, thus indicating the best 
species for importation, and also showing which of our own forms will 
be most likely to attack the newcomer. 

When it comes to the host relations of our own parasites, however
and this, for our purposes, as constant studento of insects in the breed. 
ing cage, is by far the most important side of the work-the poor show. 
ing which we make is most deplorable. In 1885 I published a short 
list of about 60 reariugs of Chalcidids, in ·1889 a compiled list of less 
than 100 rearings and in the same year a list of 116 rearings of butter. 
fly parasites. Dnriug the present year the editors of INSEC1' LIFE have 
been publishing the rearings of Hymenopterous parasites indicated in 
the notes and collections of the Division of Entomology and National 
Museum, largely from Professor Riley's earlier notes, and have recorded 
some 300 rearings of Braconidre and hav6 ready for publication about 
300 of the family Ichneumonidre. Lists of rearings in the Ohalcididre 
Proctotrupidre and in the parasitic Cynipidre which will follow will be 
much shorter, not from lack of material, but from the incompleteness 
with which the collections in these families are determined. 

As to the scattered records, in the reports of economic entomologists 
and in our entomological journals, most of you would probably be sur· 
prised, as I have been, at the extremely small size of a list based upon 
such records. It will certainly not equal in size the short combined 
lists already published, so that altogether from published records we 
shall have a total of less than 1,500 American rearings. This as against 
20,000, which I estimate for European records, is such an unfavorable 
contrast that I am anxious to improve it greatly hefore publishing, and 
I am satisfied that this can be done by enlisting the active cooperation 
of the members of this association. 

What I would urge you to do is this: (1) prepare and publishli~tao~ 
your rearings of such parasites as you have named in your collectwns, 
(2) if you have neither the time nor the facilities for naming the on· 
named species send them to Professor Riley at Washington, and I bare 
his authority for the promise that. he will name them or have them 
named by comparison with the National collection. (In such case send 
duplicates, when possible, which need not be returned; but if necessarY 
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the specimens will be sent back). If you do not care to take the trouble 
to list such rearings, if you will send breeding memoranda with the 
specimens, we will have them listed for you and then, if you desire, will 
publish them iu INSECT LIFE. (3) Pay as much attention as possible 
to this matter of parasites, and save carefully everything reared. 

If this course ·is followed for say two or three seasons, I feel satisfied 
that a most creditable and extremely valuable compilation can be made, 
which I am confident will be one of the works most often referred to by 
the working economic entomologist. 

Mr. Snow then presented the following: 

EXPERIMENTS FOR THE DESTRUCTION OF CHINCH BUGS IN THE 
FIELD ·BY THE ARTIFICIAL INTRODUCTION OF CONTAGIOUS 
DISEASES. 

By F. H . SNOW. 

These experiments have been continued through the two seasons of 
1889 and 1890, and have been remarkably successful. As Entomologist 
to the Kansas State Board of Agriculture I bad prepared an article for 
the annual meeting of that Board in January, 1889, stating what was 
known at that time upon the subject, and calling attention to the in 
vestigations of Professors Forbes, Burrill, and Lugger. In June, 1889, 
a letter was received from Dr. J. T. Curtiss, of Dwight, Morris County, 
Kansas, announcing that one of the diseases mentioned iu the article 
(Entomophthora) was raging in variou~ fields in that region, and stating 
that in many places in fields of oats and wheat the ground was fairly 
white with the dead bugs. Some of these dead bugs were at once ob
tained and experiments were begun in the entomological laboratory of 
the university. It was found that living, healthy bugs, when placed in 
the ~arne jar with the dead bugs from Morris County were sickened and 
killed within 10 days. A Lawrence newspaper reporter, learning of this 
tact, published the statement that any farmers who were troubled by 
chinch bugs might easily destroy them from their entire farms by sending 
to me for some diseased bugs. This announcement. was published all over 
the countrJ, and in a few days I receh·ed applications from Agricultural 
Experiment Stations and farmers in nine different States, praying for 
a few "diseased and deceased" bugs with which to inoculate the de
stroying pests with a fatal disease. Some fifty packages were sent out 
during the season of 1889, and the results were in the main highly 
favorable. 

It was my belief that sick bugs would prove more sen-ict-able in the 
dissemination of disease than dead bugs. I accordingly sent out a cir
cular letter with each package, instructing the recei,er to place the 
dead bugs in a jar for 48 hours, with from ten to twenty times as many 
live bugs from the field, Iu this way the disease would be communi
cated to the li,·e hugs in the jar. These sick bugs being deposited in 
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-different portions of the field of experiment would communicate th~ 
disease more thoroughly while mo'l'ing about among · the llealtb:r bugs 
by which they would be surrounded. This belief was corrol.Jorakd ur 
the results. The disease was successfully introduced from my labor~ . 
tory into the States of Missouri, Nebraska, Indiana, Ohio, and Miune· 
sota, and into various counties in the State of Kansas. A report of rur 
observations and experiments in 1889 has been published in the Tran~ 
actions of the Kansas Academy of Science, vol. xn, pp. 34-37, also in 
the Report of the Proceedings of the Annual Meeting of the Kansas 
State Board of Agriculture in January, 1890. 

The next point to be attained was tbe preservation of the disease 
through the winter in order that it might be under my control and be 
available for use in the season of 1890. To accomplish this result, 1 
placed fresh, healthy bugs in the infection jar late in November, 1889, 
and was pleased to note that they contracted the disease and died iu 
the same way as in the earlier part of tbe season. I was not able to 
obtain fresh material for the purpose of testing the >itality of the dis
ease germs in the spring of 1890 until the month of April, and then only 
a limited suppl,) of h ve. bugs could be secured. I quote the following 
from my laboratory notes : 

April 10, twenty-five chinch bugs that had hibernated in the field were pnt in tue 
infection jars. They were supplied with young wheat plants. The hugs appeared 
liYely and healthy. 

April 16, some of the bugs were dead and all appeared stupid. 
April 20, all of the bugs were dead. 
One week later a new supply of fourteen bugs was put into the jar; they were sop· 

·1>lied with growing wheat. They ran substantially the same course as the fint 
twenty-five. Some had died at the end first week and all were dead by theendol 
the thirteenth day. 

The chinch bug seemed to have been very generally exterminated in 
Kansas in 1~89 and only three applications for diseased bugs were re· 
ceived in 1890 up to the middle of July. On account of the lilllited 
amount of infection material on hand I ro3quired each applicant to send 
me a box of live bugs, which I placed in the infection jars, returning in 
a few days a portion of the sick bugs to the sender. The three appli· 
cants above noted reported the complete success of the experiments. 
I give the following letter from Mr. M. F. Mattocks, of W:mneta, Chan· 
tauqua. County, Kansas: 

WAUNETA, KA~SAS, July i , Hl(J. 

Professor SNow, Law1·ence, Kansas: 
DEAR SIR : I received from you a few days since a box of diseased chinch begs. 

treated them according to instruutions, and I have watched them closely andfiod 
that they have conveyed the disease almost all over my farm, and the bugs aredyiD~ 
at a rapid rate. I havo not found any dead bugs on farms adjoining me. I here.ID~ 
close you box of healthy bugs that I gathered ll miles from my place. I do not thin 
·they ate diseased. 

Yours, 
M. F . .MATTOCiS-
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I also quote the following clipping from the Oedarvale Star: 

INFECTING CHINCH BUGS. 

There is no longer any need of having onr crops destroyed by chinch bugs. A 
remedy that is sure as tleath and that costs nothing~"has been discovered and is 
used in this country with complete success. Mr. M. F . Mattocks, living a mile and 
a half east of "rauneta, on the H. P. Moser farm, is entitled to the credit of demon
strating in this part the efficiency of the remedy. He was about to lose his corn crop 
by the bugs that were swarming into it from the stubble. He sent to Chancellor F. 
H. Snow, of the St.ate University at Lawrence, and from biru received a box contain
ing a.half dozen diseased bugs. With them he exterminated a 40-acre field full of 
the pests. They have died by the millions; iu fact, they have ahont all died from 
the infection of those six bugs. A little circular of instructions, which he followed 
out, came with them. The six bugs were placed in a bottle with three or four hun
dred from the field, and were left together 36 hours and then turned loose, both the 
living ones and the dead, in the field. Devastation followed, and Mr. Mattocks will 
be troubled no more with chinch bugs this year. If your crop is in danger you can 
save it by the same means of getting the diseased bugs in your field. It will cost you 
nothing, and is a dead sure remedy. He has been sending dead and infected bugs to 
others in the country and to Professor Snow, whose supply was running down. 

I personally visited Mr. Mattock's farm and verified the above state
ments. 

The difficulty of obtaining enough live bugs to experiment with in the 
laboratory led to the sending out of the following advertisement, which 
was forwarded to twenty prominent papers on August 14, with requests 
for its publication: 

WANTED! CHINCH BUGS ! 

Prof. F. H. Snow, of the University of Kant~as, is in great need of some live and 
healtby cbiucb bugs with which to carry ou his experiments in chinch-bug infection. 
Anyone who will seull a small lot of bugs to Professor Snow, University of Kansas, 
Lawrence, Kansas, will confer a favor on t.he in \'Cstigator, and, it is hoped, on the 
farmers of Kansas. 

This request for live bugs was given wide circulation and resulted in 
keeping the laboratory fairly well supplied with material for experi
ment. 

Before the close of the season of 1890 it became evident that there 
were at least three diseases at work in our infection jars, the " white 
fungus" (Entomophthora or Empusa), a bacterial disease (Micrococcus), 
and a fungut~ considered by Dr. Roland Thaxter to be lsaria, or per
haps more properly Trichodermrt. 

The following report which describes the bugs a.s "collecting in clus
ters" points to the bacterial disease as the cause of destruction in the 
. field : 
~ PIGL'A, KANSAS, July 12, 1890. 
i- DEAR Sm: Since writing you from Humboldt, Kansas, the 6th instant, I have made 
~- •he happy discovery that tbe germs of contagious disease sent rue were vital. On Sun
~· lay la~t upou examination of the millet field I found millions of dead bugs. They were 
:oll ec tell in clusters. My idea is that dampness facilitates the spread of the conta
:iou. The first distribution of diseased bugs 2 days after I received the package 

:!:!ti!l.i-~o. 6--3 
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by mail apparently produced no results. A part of tbem were retained in the iNju. 
lion jar (quart Mason fruit jar); one-half pint of bugs were collected from the field,J 
~ays later a foul stench was found to emanate from the jar, and a part of the 11111:, iu 
It were dead. Only July 3, I took advantage of the cool, damp evening and took, 
few buckets of cold water and sprinkled the edge of the millet and distributed more 
infected bugs. On the 6th I found millions of dead bugs. I think the night and 
sprinkling the millet caused the disease to spread-we harr had no l"aill in this neigh· 
borbood since June 17, if I remember correctly. The depredations of chinch buga 
are always more serious in dry, bot weather. Have not h!ld my mail since writing 
you from Humboldt the 5th. 

You have conferred a lasting benefit on the farming interests of the Unittd States 
the value of which can not be estimated in dollars and cents. It was estimated that 
during one of the visitation years of this insect the damage in the Mississippi VaJ. 
ley amounted to $10,000,000. I have no doubt that by a proper manipulation of the 
contagious disease in the bands of intelligent persons it will prove an eftective rem. 
edy. I think the contagion should be introduced among them early to prevent the 
migration of the young brood. In my case I received it too late. Early sown Uiillet 
presents a favorable place to infect the bugs, as they seem to collect in the shade and 
die. Hoping that when the next legislature meets an appreciating public willsuita· 
bly reward you for your beneficent discovery, 

I am, gratefully, yours, 
J. W. G. McCoRMICK, 

The field experiments were apparently equally successful in the 
months of July, August, and September. 

The following August field report is inserted. as a fair sample of the 
manner in which the farmers themselves regard these experiments: 

FLORENCE, KANSAS, Nov~mber 1, 1890. 
Prof. F. H. SNow: 

DEAR SIR: On the 20th of August (I think it was) I wrote to you to send me some 
infected chinch bugs, and on the 30th of the same month you sent rue a small lot of 
infected bugs (I suppose about thirty in all). I then put with these about tweuty 
times as many healthy ones, and kept them 48 hours, and then deposited them in and 
through my field. (I have about 55 acres nuder cultivation.) At the time! wrote for 
bugs my place was all in corn and a very large crop of chinch bugs. I am safe in 
saying that there were more b~:~gs on my farm than any two with the same amonnl 
of land under cultivation. At the time of sending to you for bugs I told two of my 
neighbors of my intention, and they laughed at the idea; nevertheless I sent. When 
I put them in my field it had rained fully a half day, and after noon I commenced 
to place them about in different places in my field. I noticed no change in the bogs 
for three days, it being colrl; and on the fourth and fifth days the weather was more 
warm, and it was then that the destruction of the enemy commenced, with great 
satisfaction to myself and great surprise to my laughing neighbors. One of my 
neighbors, Mr. George Winchester, said that there ought to be a subscription raised 
and donated to me. I told him not to me but to you the praise belonged. 

I think that it took about 8 days after the five from the time that I placed them in 
my field before they were all destro_yed. The fifth day after I put out the diseased 
bugs I noticed that a great many bugs were flying away from my place. I can not 
say if the disease spread in this way or not, or if it spread at all. Three or four per· 
sons said that they would come and procure of me some of the dead bugs, bot no 
one came. 

This much I can say, with me this experiment bas been a complete success. Ithai 
done me a great deal of good. I can not give it a money value, but am satisfied thAI 
bad it not been for the infected bugs obtained of you I would have lost 't1 acres 
of wheat and l::l acres of rye, and when I wrote to you for bugs I then contemplated 
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putting out considerable wheat; and I was at that time considerably troubled about 
the bugs in my corn, thinking that if I put out any wheat at all it would be destroyed 
by bugs; but, thanks to you, my wheat is now safe from bugs, at least those that 
were on my place before sowing my wheat. I only wish I had written to you sooner 
than this. 

I will send by express one bottle of bugs that I gathered after they commenced 
to die. 

Respectfully, 
JOHN F. KNOBLE. 

The following report from R. L. Stangaard is inserted as being of a 
more scientifically circumstantial character than most of the other re
ports: 

FLORENCE, KANSAS, ..J.ugust 22, 1890. 
Prof. F. H. SNOW, 

Lawrence, Kan!las: 

DEAR SIR: In reply to your favor of July 27, last month, would say that infected 
bugs were applied after they were kept with live ones about 42 hours. They were 
applied as follows: 

Most of the bugs mixed were dead when taken out of the box. They were applied 
in seven different hillR, being put into every ninth hill. I marked every hill with a 
number so as to be better able to watch the progress. 

Examined after 48 hours application with the following results: No.1, mostly dead; 
No.2, bugs mostly alive, seemingly very restless; No. 3, bugs seem to be sick; No. 
4, bugs mostly dead (on hills around the bugs seem restless); No. 5, not exam
ined (on hills around it the bugs seem to be affected, sick). Examination 8 days 
after application with the following results, to wit: No.3, bugs seemingly in a dying 
condition. On the hills around it the bugs seem to be well, with exception of one 
hill, where they seem to be dying and some dead. No. 4, not a live bug in the hill. 
No. 5, apparently dying, also dying in the hills around this. No. 6, bugs dyipg in hill. 
No. 7, apparently not dying. 

On August 16, 12 days after application, I found the bugs to be dying and dead all 
through the field (12 acres). 

On August 20, I again found the bugs to be dying rapidly. A field, being 40 rods 
distant, had sure marks of bugs in a dying condition. What I mean by bugs being 
in a dying condition is this: They lay on their backs, almost motionless, and others 
lay in same position, moving limbs violently. 

This remedy was applied on A. G. Rosiere's farm, on Bruno Creek, ~arion County, 
Kansas, being() miles east and 3 miles sont.h of Marion. 

Thanking you for your favors, I remain, yours, truly, 
R. L. STANGAARD. 

October 16, many of the bugs were dead; the others apparently 
lively. The dead bugs were found to contain hyphal bodies similar to 
those with which they were infected. A live chinch bug from the same 
jar was crushed and found to contain round hypha! bodies ; but these 
refused to germinate. 
~ oYem ber 5, not all of the bugs are yet dead. The few remaining are 

apparently lively. 
The following is a summary of the results of the field experiments in 

the season of 1890: 
Nnmber of boxes of diseased bugs sent out, thirty·eight. 

these lots were Pither not received or received aud not used. 
Seven of 
Reports 
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were received from twenty-six of the thirty-one remaining cases. or 
the:-;e twenty-six reports three were unfavorable, nineteP-n favorable, and 
four doubtful concerning t!Je success of the experiment. These doubt· 
ful cases are not to be looked upon as unfavorable, but more eritll•nce 
is needed to transfer them to the list of favorable reports. Thus uint·· 
teen out of twenty-six reports, or 73 per cent., were decidedly ti11·or· 
able. The experiments will be continued during the season of 1-~n. 
In presenting this paper I wish to acknowledge the in Yaluable aid con. 
tinually received during the progres:-:; of the work from my assi~tauts, 
Messrs. \V. C. Stevens and V. L. Kellogg. 

The laboratory experiments have been continued through the sea. 
son. Of the three diseases indentified, that produced by the 'fril'l111 • 

derma appears to be less fatal than the other two, as is indicated by 
the following laboratory notes: 

September 28, dead chinch bugs, showing no signs of fungus extet·· 
nally, were taken from the infection jars and crushed ou a glass slide iu 
distilled water. Oval hyphal bodies of a fungus (Trichoderma) wer~ 
found in considerable number. These were put under a bell jar. 

September 29, some of the hypha\ bodies had put out slender myce 
lial growths, others in immense numbers were multiplying uy division. 

October 1, the llyphal bodies were still multiplying by division. The 
mycelial growths llad become much longer, and in some instances bad 
variously branched. 

October 3, a dead chinch bug taken from au infected field was crushed 
on a glass slide in distilled water. Both round and oval hypha! bodie~ 
were found in considerable number. These were put under a bell jar to 
prevent drying. 

October 4, both round and oval 1Iypha1 bodies were multiplying by 
division, and were putting out mycelial growths. 

October 5, fresh chinch bugs from an uuinfected field were immersed 
in the liquid containing- the above fungi, and were put in a new jar 
with young corn plants. 

To Mr. Riley's question as to which of the three diseases mentioned 
was most common in destroying the bugs in the field experiments, )Jr. 
Snow said during the dry summer of the present year he thought tlte 
bacterial disease did most of the work, but in 1889 he thought the fun· 
gous diseases were most destructiYe. 

Mr. Riley thought that the fact that Mr. Snow had been able to carry 
healthy bugs through the season without infection in the same room 
with diseased bugs was a rather discouraging one, as it would indicate 
either that the germs were easily kept from reaching the bugs or that 
they were not carried long distances. Close proximity to, or actual 
contact with, diseased individuals, if necessary, would materially leRsen 
the value of their use in the field, while the evidence of farmers' ex:pe· 
rience in t he field needed very careful weighing, because of the poSSI· 
bilities of error. 
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::\Ir. Snow said that it had been found by his experiments that the 
diseases would spread over large fields and destroy nearly all the bugs 
within 10 or 12 days after the diseased l>ugs had been introduced, and 
that the expense was very slight. 

l\Ir. Webster stated that it had been his experience that the spread 
of the Entomophthora was entirely dependent upon proper atmospheric 
conditions, and that he thought the disease might be continued from 
year to year by massing the bugs on small patches of some favorite 
food plant or millet where they are to be infected and destroyed and 
then growing upon this ground some crop to which the bugs are par
tial the next year. In this manner the bugs the following year accu
mulate on the ground where the germs are most abundant and most 
favorable natural conditions would be oft'ered for starting the disease 
when proper atmospheric conditions were present. Mr. Webster did 
notthinkactualcontact necessary for the communication of the fungous 
diseases, neither did he think that corn fields present favorable situa
tions for the spread of the infection. 

}lr. Snow thought none of the germs would live over winter under 
, ordinary outdoor conditions, but only in protected situations, and it 
·was his opinion that such an attempt as Mr. Webster proposed to ca:Ty 
the germs over from one season to another would not succeed. His 
own experiments had shown that the diseases can be kept alive in the 
laboratory through the winter and sent out the next season on demand· 

r as explained in his paper. 
~lr. Cook stated that foul brood was readily carried over winter in a 

beehive and he thought it not unlikely that the chinch bug diseases 
might be carried over in the same way. Mr. Fletcher thought that 

t where the disease has been it is liable to appear again when proper 
conditions are present. 

! On motion of Mr. F. L. Harvey the committee tendered Mr. Snow a 
:vote of thanks for his interesting and valuable paper. 

l\Ir. Smith moved that the paper and discussions of the committee be 
r ~eut to INSECT LIFE for publication. The motion prevailed. 

The committee adjourned. 
C. P. GILLE'rTE, Secretary. 

FIFTH CONTRIBUTION TO A KNOWLEDGE OF CERTAIN LITTLE
KNOWN APHIDIDlE.• 

By CLARENCE M. WEED. 

1 It is evident that before our knowledge of the Aphides can be said 
_:o be in a fairly satisfactory condition we must have descriptions, and 

If- • The first contribution of this series was- published in Psyche, vol. v, pp. 123-134; 
·he second in Psyche, vol. v, pp. 208-210; the third in Bull. Ohio Agricultural Experi
oent Station, ~d series, vol. I, pp. 148-152; and the fourth in the technical series of 
he same bulletin, vol. I, pp. 111-120. 
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so fur as possible, illustrations of at least five stages of each Hpecies, viz: 
(1) The egg; (2) the apterous viviparous female; (3) the winged litip· 
arous female; ( 4) the male; and ( 5) the oviparous female. Of course, 
an acquaintance with thP-se forms does not necessarily involve a know!: 
edge of the complete life-history of a given species, especially in those 
cases where seasonal migrations from one host plant to another occur 
but such information will at least furnish a basis for systematic mono: 
graphic work, and will also prove helpfulm tracing the life.cycles. 

The studies upon which this series of contributions is based were 
undertaken especially to learn the autumn and winter history of Ameri. 
can Aphididro. Previous writers have as a rule been content to de· 
scribe the viviparous forms, and until recently our knowledge of the 
sexed forms and hibernating stages of nearly all our species was •er~· 
limited. 

The observations upon which the present paper is based were made as 
a part of the work of the Ohio Agricultural Experiment Station, mostly 
upon the station farm during the autumn of 1890. The drawings for 
the illustrations accompanying it were prepared by my assistant, Miss 
Freda Detmers, from freshly killed specimens, whilE~ the descriptions 
are all drawn up from the living insects. 

The Sycamore Lachnus (Lachnua platanicola Riley). 

This species was described in 1883 by Dr. 0. V. Riley in a short note 
in the American Naturalist (vol. 17, pp. 197-198). It is E~aid to have 
been excessively abundant in 1882 on Sycamore trees over a large part 
of the United States. The male, oviparous female, and egg are very 
briefly characterized. 

During the present season this insect has been extraordinarilyabun· 
dant in central Ohio. During the summer and early autumn montbs 
nearly every ::;ycamore tree was thickly infested, and the eggs were 
deposited on the bark of the twigs and branches in enormous numbers. 
The sexed forms appeared late in September and throughout October. 
The deposition of eggs began early in October, continuing for more than 
a month. 

The different stages of the Sycamore Lachnus are shown much mag· 
nified at Plate 1. Fig. 1 represents the winged male, Fig. 2, the apter· 
ous viviparous female, Fig. ~ the winged viviparous female, and Fig. 
4, the eggs. All except the eggs are shown much magnified, tbe 
straight line at the right indicating the natural size of each. 

Like the other species of the genus these insects have the habit of 
waving their long bind legs in the air when alarmed. 

DESCRIPTION. 

APTEROUS VIVIPAROUS FEMALE (Plate 1, Fig. 2, 2a).-Body 6 millimeterslong by 
3.5 millimeters wide across middle of abdomen; antennre, 3 millimeters long; pot 
terior legs, 9 millimeters long. 

General color light brown, with a glaucous bloom. An tenure, eyes, most of head, two 
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triangular spots united basally on middle of pronotum, a large quadrangular spot on 
middle of mesonotum, one row of small spots on each side of the dorso-meson on the 
segments posterior to this, another row along each side margin of all the dorsal seg
ments, and a few smaller spots betwe€\n the middle abdominal terga, together with 
cornicles, black; coxoo dusky; trochanters and femora, except tips, reddish brown; 
tips of femora, together with tibioo and tarsi, black, except that the middle of the 
tibia is often reddish-brown. Cornicles very short, conical, truncate. Ventral sur
face dusky, with a glaucous bloom. Rostrum dusky, reaching posterior coxaJ. Body, 
legs, and antennoo furnished with rather long, light-brown hairs. Antennoo rough
ened; joint III very long, equal to rv plus v, the latter being subequal, though vis 
slightly longer than IV; vr short, with a well -developed thumb, forming VII; v 
slightly enlarged near tips by a distinct sensorium; and another on VI at the base Of 
the projecting thumb. 

WINGED VIVIPAROUS FEMALE. (Plate 1, Fig.:~, 3a).-Body 6 millimeters long, by 
3.5 millimeters wide across middle of abdomen; head to tip of folded wings, 10 milli
meters; wing expanse, 18 millimeters; antennre, 3 millimeters; posterior legs, 11 
millimeters. 

Head and thorax bluish-black with a glaucous bloom ; antennre and cornicles 
black; dorsum of abdomen whitish, with two rows of black spots on each side of 
median line, and a transverse series of small, black, indented dots on €\ach segment. 
Cornicles short, conical, truncate. Ventral surface of abdomen yellowish-brown, 
with a glaucous bloom. Coxoo concolorons with thorax; trochanters and femora ex
cept tips, reddish-brown; tips of femora, together with tibioo and tarsi, black. 
Rostrum dusky, reaching posterior coxoo. Body, legs, and antennoo clothed with 
rather long, light brown hairs. ,Toints of antennoo of same relative length as in ap
terous viviparous form. Wings clouded, especially towards base; insertions reddish
brown; veins piceous. 

OVIPAROUS FEMALE.-This form does not differ in external appearance from the 
apterous viviparous female. 

WINGED MALE (Plate 1, Fig. 1, 1a).-Body 5 millimeters long, by 2 millimeters 
widfl, across middle of abdomen; head to tip of folded wings, 9 millimeters ; wing 
expanse, 16 millimeters ; antennoo, 2.4 millimeters; posterior legs, 8 millimeters. 

Head and thorax bluish-black, with a glaucous bloom; antennoo piceous; eyes 
black. Abdomen small, dorsum whitish, but nearly covered with two rows of large 
black spots on each side of dorso-meson, and having transverse rows of less distinct 
indented black dots. Ventral surface of abdomen yellowish-brown, with a glaucou1 
bloom, except posterior extremity, which is black. Coxoo concolorous with thorax; 
trochanters and femora, except tips, reddish-brown; tips of femora together with 
tibirn and tarsi black. Rostrum dusky, reaching slightly behind posterior coxoo. 
Cornicles black, conical, truncate. Body, legs, and antennoo clothed with rather long, 
light-brown hairs. Antennre roughened; joints of same relative length as in apter
ous viviparous female. Eyes aR seen from above subtriangular in form. \Ving~ 

clouded; insertions light yellowish-brown; veins piceous. 
THE EGG (Plate 1, Fig. 4).-Length, 1.8 millimeters; width, 0.5 millimeter. Elon

gate-ovoi<l. Orange-brown at first., but changing on exposure to shining black. 
Covered when first laid with a viscid substance by which it is securely attached to 
the uark of the twig or limb. Great numbers deposited together. 

The Bo.x Elder Chaitophorus (Chaitopho?'us negundinis Thomas). 

This species has been abundant the past season on certain trees in 
tllis vicinity. After the leaves fall off the insects congregate upon the 
twigs where the eggs are deposited. The sexed forms appear early in 
October. The male is apterous, and is represented magnified at a, Fig. 
23. The oviparous female is showu at b of the· same figure, while the 
eggs are represented at c and d. 
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DESCRIPTION. 

WINGED VIVIPAROUS FEMALE.-Body 2 millimetres long by 1 wide across the ab. 
do men; head to tip of wings, 4.5 millimetres; wing expanse 8 millimetres; antennre 
1.6 millimetres. 

Head and thorax dull yellowish-brown; abdomen oliYe-green; base of antennre 
yellowish-brown, remainder piceous; coxro, trochan ters and proximal half of femora 
yellowish-brown, rest of legs piceous. W'ings transparent; veins yellowish-brown; 
stigma dusky. Body, legs, aud antennro furnished with rather long light-brown hairs. 

APTEROUS MALE (Fig. 23, a).-Body slender, flattened; dorsal surface tubercu
late, each tubercle surmounted by a long, slender, light-brown hair. General color 
greenish-black, with an mdistinct oiive-green patch at the base of the cornicles; and 
in some specimens with the he:td and prothorax more or less tinged with brown; 
antennro piceous, except at base, where they are often greer.ish; eyes reddish-brown; 
cox:e, trochanters, and proximal one-third of femora greenish, remainder of legs 
piceous. Legs hairy. Antennre hairy; joint III long, equal to IV plus v, these two 
being subeqnal, although IV is very slightly the lon5er; vr short, about one-third as 
long as the slender VII. Cauda short. Cornicles short. Prothorax with a tubercle 
on each side, near the posterior border. 

OVIPAROUS FEMALE (Fig. 23, b).-Body 3 millimetres long by 1.5 wide across mid
dle of abdomen; a.ntennro 1.4 millimetres long. 

FIG. 23. -GhaitophortU negu.ndiniB: a, apterous male; b, oviparous female; d, egg; all greatly en_ 
larged ; c, eggs on twig, natural size (original). 

Body somewhat flattened. General color greenish or greenish-brown; head and 
prothorax brownish; sides of abdomen and coruicles olive-green, with central por
tion brownish; first two and half of third joints of antennre light brown, remainder 
dusky; central portion of entire ventral surface of body, including rOBtrum, brown
ish, sides greenish; coxre, trochanters, and about half of femora yellowish-brown or 
greenish-brown; rest of femora, together with tibire an1l tarsi, piceous. Eyes dusky. 
Body, legs, and an tenure thickly clothed with long brown hairs. Joint III of anten· 
nro long, not quite equal to IV pln:> v; IV slightly longer than v, which is longer than 
VI; VII twice as long as VI. ---··- ·-··-- - ···"'" "' .~ .... . . . 
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THE EGG (Fig. 23, c, d).-Length 0.8 millimetre. Elliptical ovoirl, greenish or
yellowish-brown when first laid, but gradually changing to a shining black. Depos
ited on the twigs, preferably about tbe buds, but often on tue bark away from them. 

The Cabbage Aphis. (Aphis brassiere L.) 

Although this insect has been known both in Europe and America 
for more than a century, the sexed forms and eggs seem never to have 
been described. Early in No\ember I found on the Cabbage leaves, in 
company with colonies of winged and apterous viviparous females, the 
eggs, oviparous females, winged males, and a form which I conjectured 
to be the wingless male. The winged males were observed in copula 
with oviparous females a number of times, and the eggs were obtained 
both.on the leaves and from Aphides in confinement. 

The winged male is shown at Fig. 24, a. It differs from the winged 
viviparous form principally in the smaller size of its abdomen. The 
oviparous female is represented at b of the same figure. It is easily 
distinguished. from the apterous, viviparous form by its more slender 
body and tapering abdol!len. 

DESCRIPTION. 

WINGED MALE (Fig. 24, a).-Body, 1.2 millimetres long ; head to tip of folded 
wings, 3 millimetres; wing expanse, 5 millimetres; antennre, 1.6 millimetres. 

Body small; head and thorax brown or black; abdomen light greenish-brown, 
with rows of black spots arranged transversely on dorsum. Legs black, except proxi
mal portions of femora, which are brown. Cornicles dusky, rather short, subcylin-

.. 
F. Dctmers, det. 

c 
I 1 
.FIG. 24.-AphiB bral8icre: a , winged male, magnified; b, head and antenna of same, more magnified; 

~· c, viviparous female, magnified ; d . bend and antenna of same, more magnified (original ). 
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dri cal. Antenn:.e black; joint III long, as long as IY plus Y, which are subequal· \' 
short, slightly more than half as long v; Yll very long, longer than m; all 1 : f 1 t~; 
joints much roughened. Cauda distinct, dusky. Wings suhhyaline, insertions 
greenish-brown ; ba~e of veins and stigma light-brown or greenish-brown; rest of 
veins dusky . Body more or less covered with a glaucous bloom. Rostrum reaching 
second co.o:re, dusky at tip. 

OVIPAROUS FEMALE (Fig. 24, c. , d).-One and eight-tenths miJJimetres long by 1 ntil· 
limetre wide across middle of abdomen. Antenn:.e 1.2 millimetres long. 

Body elongate oval, tapering both ways from the middle, the abdomen being almost 
acutely pointed. General color pale-green; head dusky; a row of indistinct dusky 
spots on dorsum of thorax each side the median ltne; three longitudinalrows of in
distinct small blackish spots on dorsum of abdomen as far back as cornicle~; similar 
spots between cormcles; a transverse dusky patch on last two abdominal segment•; 
cauda dusky. Cornicles short, cylindrical, black. Legs dusky, lighter proximallv. 
Anteun:.e dusky ; joint 111 longest, equal to IY plus v, which are subequal; vahort ; 
VII rather long, twice as long as Yl. All joints roughened. 

THE EGG.-Length 0.8 millimetre. Elougate oval. Light-green when first said, 
but becoming black on exposure to air. Sometimes more or less covered with a glau
cous bloom. Deposited on the cabbage leaves, espeCially iu crevices and depressions. 

The Willow Grove Melauoxanthus. (Melanoxanthus salicti Harr.) 

In previous articles of this series I have described the variolls stages 
of this insect, and have now to add only one or two recent observations. 
The occurrence of this species upon Maple and Poplar was mentioned 
in the last account as probably accidental, but this season's observa
tions show that in some species of Poplar, at least, the insect finds a 
congenial food plant. Colonies of these lice have repeatedly been ob
served upon Cottonwood (Populus monilijera) at various times during 
the season, apparently flourishing as well as upon Willow. 

To show that the finding of the sexes mating is not always proof 
that the two forms belong to the same species, mention may be made 
of an observation during October when a male M. salicti was found in 
copula with au oviparous Lachnus platanicola. 

The Bicolored Melanoxanthus. (Melanoxanthus bicolor Oestlund. ) 

The sexed forms of a 1l1.elanoxanthus that appear to belong to the 
species recently described by Professor Oestlund"' as M. bicolor oc· 
curred rather commonly during October and November on the twigs of 
various willows in company with M. salicti Harr. The male is winged, 
and differs considerably from the male of M. salicis or M. salicti. The 
oviparous female represented magnified at Fig. 25, a, is at once rlistin· 
guished from this form of either of the species named, by its general 
brown color. Its eggs are laid upon the twigs, generally about the buds, 
in the same situation as the eggs of J!. salicti. A couple of them are 
shown at Fig. 25, c. 

-------·------ -----

• Synopsis Aph1did:.e of Minnesota, p. 36. 
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DESCRIPTION. 

WINGED MALE.-Body, 2.8 millimetres long; head to tip of folded wings, 5.5 milli
metres; wing expanse, 10 millimetres; antennre, 1.5 millimetres. 

Head and thorax blackish or bluish black, with a slight glaucous bloom ; dorsum 
of abdomen yellowish brown, with large blackish quadrangular spots arranged in 
two longitudinal rows, one on each side the median line; ventral surface of abdo
men yellowish brown. Legs piceous, except bases of femora, which are lighter. 
Cornicles yellowish, rather long for this genus, vasiform. Ant.enure piceous, hairy, 
much roughened; joint III long, but shorter than IV plus v; IV slightly longer ~;han 
v; VI about one-half as long as v, with the thumbs likE.' vn, very short. Wings sub
hyaline, with the insertions, veins, and stigma dull yellowish-brown. Cauda and 
anal plates blackish. 

OVIPAROUS FEMALE (Fig. 25, a, b).-Body, 4.5 millimetres long by 2.5 wide across 
middle of abdomen; antenna>, 1.5 millirnetres long. 

General color, yellowish brown, with the head tawny yellow, and middle of ab
dominal dorsum almost olive green; a longitudinal row of indented black dots ou 
each side nea.r margins. Body, legs, and antennre very hairy. Cornicles, yellowish
brown, often slightly dusky at the tip, vasiform. Two front pairs of legs, yellowish
brown, with tips of femora and tibire, together with tarsi, blackish; third pair, 
yellowish-brown, with tips of femora and all of tibi:.e, and tarsi blackish. Antennre, 
yellowish-brown proximally, blackish apically; joint nr, long; IV and v, subequal; 
vr, 11lightly shorter than vu. Rostrnm reaching middle coxre, dusky at tip. 

c 

F. Detmers, del. 

b 

FIG. 25. Melanozanthus bicolor: a, oviparous female, enlarged : b, head and antennre of same, more 
enlarged; c, eggs on willow twig, slightly enlarged (original) . 

THE EGG (Fig. 25 c).-Length 1.2 millimetre; oblong oval; yellowish brown at 
first, but becoming shining black on exposure to air; deposited on the twigs, espe
cially about the bnds. 

The Flocculent Melanoxanthus. ( Melanoxanth1~8 flooculosus, n. sp.) 

Early in October I saw colonies of a very tlocculent plant-louse on 
Willow bushes in a ravine near Columbus. I recognized it as a Melan
oxanthns, different from any of the described species, but at the time 
was unable to make descriptive notes of the viviparous forms then pres
ent. The place was not again visited until November 19, when the only 
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forms present, so far as seen, were the o>iparous females and L'ggs. 
Wherever colonies had developed upon the stems, th~re was a whiteu
ing of the bark, due to the flocculence of the insects. One or two re. 
mains of colonies, with the oviparous females still present in some 
numbers, were found on the lower portion of certain stems where the 
flood debris of the creek was piled up for a foot or two. In these places 
the floccul~nt matter had developed enormously, so that it looked like 
a coating of cotton. 

This species appears to be more closely related to Jlf. salicis L. than 
either of the others. Its eggs are covered with a gray coating like 
those of JI. salicis, and the cornicles are of the same. bright orange-red 
color. 

DESCRIPTION. 

OVIPAROUS FEMALE (Fig. 26, a, b) .-Body 3.5 milimetres long by 2 wide across 
middle of abdomen ; antennre 2.3 milimetres long. 

General color dull yellowish-brown, with a longitudinal ruw of indistinct black 
spots on each side of dorso-meson; cornicles bright orange red; an ten me dusky, ex· 
cept basal portion of third joint, which is yellowish-brown; legs dusky, with basal 
portion of femora, and sometimes more or less of tibia, dark yellowish-brown. Body, 
legs, and antenn re pilose. Joint Ill of anteunre long, but shorter than IV plus v, 
which are snbeq ual; vr and vu each rather long, the latter the longer of the two. 
Cornicles long for this genus; swollen in the middle. 

THE EGG (Fig. 26, c).-Length, 1.2 millimetres; oblong oval, coated with a thin 
gray substance like that on the egg of M. salicis; deposited on the bark, about the 
buds and axils, especially where the surface is roughened. 

F. Detmers, del. 
b 

FIG. 26.-Melanoxanthus flocculo8U8 : a , oviva.rous fema.le-enla.rged; b, head and antenn:e of eam&
greatly enlarged ; c, eggs on willow ba.rk-one-halflarger tban natural sizes (original.) 
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EXPLANATION OF PLATE. 

Lachnus platanicola Riley. 

Fig I. Male. Enlarged. 
la. Head and antenna of male. Greatly enlarged. 
2. Apterous viviparous teruale. Enlarged. 
2a. Head and antenna of same. Greatly enlarged. 
3. Winged viviparous female. Enlarged. 
3a. Head and antenna of same. Greatly enlarged. 
4. Eggs on l::lycamore twig, and oviparous females engaged in oviposition, Nat.· 

ural size. 
CoLu~mes, OHIO, Nol'IJtnber, 1890. 

EXTRACTS FROM CORRESPONDENCE. 

The Clover-Seed Midge in England, the use of Paris green, and other notes 

I think it may be of some interest to you to mention that after 2 ;ears or more of 
watching I have been able to report your "American Clover-Seed Midge," Cecidomyia 
leguminicola Lintner, as present here detrimentally in clover beads. I have uow seen it 
in its uormallarvallocality doing plenty of mischief, also at (or rather by) clover roots 
in ihe earth in winter, and from this hibernating presence of larva reared the imago 
myself.· I do not like, in a case of such minute identification, to rest solely on my 
own opinion, so I submitted it to Mr. Meade, who examined it very thoroughly and 
confirmed my view. I have endeavored to find trifolii. As yet, however, although 
there is another Cecidomyidous larva present with that of leguminicola at clover roots, 
I have no evidence of trifolii being.present. I can not find the leaf galls and I do not 
know that t1·ijolii leave them, but I want very much to make out what the second 
kind of Ceci<lomy iidous larvro are. They have a somewhat pointed breastbone or an
chor process, where as that of leguminicola is bitid. 

Amongst new observations of plant attack is serious mischief in one place by 
infestation of Stern Eel worm (Tylenchus devastat1·ix) in field-bean plants. This was 
in bean plants after oats, and a sample of the plants sent me (of which the normal 
height should apparently, from specimen sent, bavfl been 3 to 4 feet) were stunted 
down to from about 4 to 10 or 12 inches, and many of the pods also greatly stunted 
and deformed in growth, but not all, and the laden shoots thickly placed together 
on the central shortened stem had a curious appearance. 

Our orchard work with Paris green proved a great success where the directions 
were properly carried out. Of course we had immense opposition to fight against, 
hut at the Toddington fruit grounds the work resulted in a glorious crop of plums, 
and in one of the last letters of Captain Corbett (whose decease we all greatly regret) 
he mentioned that now he thought we could keep the caterpillars in check, and he 
was truly grateful. Now we are finding the benefit which I hoped for but did not 
venture to say 111uch on prospectively. We arc having reports of a very much lessened 
amount of presence of wingless moths where treatment was applied. From Todding
tou, where 3 years ago as many as five hundred moths were caught on one tree trunk 
by our st. icky bands, I have been informed that up to date of observation nine was 
now the largest number. This satisfactory result is confirmed from elsewhere, ail 
partly, or sometimes, the effect of both banding and Paris green spraying, but some_ 
times qnite demonstrably the effect of the spraying. I hope to give details of this 
in my next annual report.-[ Eleanor A. Ormerod, Torrington House, St. Albans, Eng
land, November 24, 1890. 
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REPLY.-It is >ery interesting to know that our Clover-Seed .Midge is found with 
you. I have ·already had some correspondence with l\Ir. Inch bald on thiij subject 
and have loaned him specimens of our form for comparison. He feels qnite sure or 
the identity of the two, but had not at the time of his last lettl'r reared tho· adult 
from the maggots found in England. He has promised to send me specimens of thA 
adult when they appear, but if you already have them and can send me a spare 
male and female it will enable me to compare with my material at once. From the 
large series of reared specimens which I have seen I should probably be able to de
cide the matter. 

The other Cecidomyiid larvre which you found at the roots of clover is not C. trifolii, 
as the larva of the latter bas a divided breastbone somewhat like that of legu.minicola. 

I had already learned through the newspapers of your success in having Par18 

green used in your orchards. I can understaud the opposition as we have hac! to 
overcome somewhat the same feeling in this country. As you know, however, the 
arsenical mixtures are now m almost universal use here.-[ December 17, 1890.] 

The Mantis not poisonous. 

A miner frieud has just brought me a Mantis. He says it lives on grass in 
the dPsert, is eaten by horses and mules, and causes death in 10 hours. The insect i$ 
1! inches long, with very short wing covers and enormous abdomen, probably filled 
with eggs. The eyes are chocolate color, prothorax buff, fore legs green, wing 
covers green, abdomen brownish. The finder is positive of its posonous qualities. I 
occasionally see other species of Mantis; have never before beard of their being 
poisonous, and of course do not believe it.-[W. G. Wright, San Bernardino, Califor
nia, October 19, 1890. 

REPLY.- You are perfectly right in considering that none of these insects are 
poisonous. The idea, however, that they cause death to horses and mules when feed· 
ing upon grass is not new, and you will find a note upon page 199, Vol. I, l:isECT 

LIFE, under the caption, "A remarkable insect enemy to live stock," where the same 
statement is published as coming from Texas. If one of these insects was swallowed 
whole it might for a few moments cause the animal considerable trouble by itsstrng· 
gles, but that it should cause death is, I think, perfectly incredible.- L Octob~r 27, 
1890.] 

A Rose Cecidomyiid. 

I send you by this mail a box of buds from the Wooton Rose, affiicted with colonies 
of a little white grub that destroys whole bunches of these rose buds under glass, so 
that no bloom ir secured after all the pains and expense of a season's work. A per· 
son largely engaged in growing cut flowers tells me that for a year past these grubs 
caused him much loss, and only a few days back was be able to find anything that he 
could fix as their progenitor, when he discovered the black fly in the bottle. This 
fellow seems to have a peculiarity tllat I have not noticed in any insect before, that 
of rolling up its wings into a little bundle. I am told that in this shape they will 
go head first into the ground about the plants.-[Benjamin Hammond, Fishkill, New 
York, October 25, 1890. 

REPLY.-I believe that this little insect is a new enemy to the Rose; at all events I 
can find no notice of it in the hurried search which I have given. It will be neceBI!ary 
to study its habits pretty carefully before a remedy can be suggested, and I would 
therefore beg you to send me as much material as possible. The little white maggot 
is the larva of a two-winged fly of the family Cecidomyiidre, to which the Hessian Fly, 
the Wheat Midge, and a number of other injurious insects belong. The insect intbe 
bottle bas nothing whatever to do with the maggot. It is one of the rove-beetles known 
as Oxytelus insignitus, and feeds upon decaying vegetation. The true adult of the 
maggot is a ver.r delicate fly somewhat resembling a mosquito. Why does not the 
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gentleman whose roses are troubled with this pest pick off and burn every bud which 
be finds to be infested 1 He ought soon to be able to control the insect in this way, 
or, if he can ascertain the time when the flies are laying their eggs or are issuing 
from their cocoons, if he will shut his rose house up and puff California Buhach in
dustriously about the place he will certainly kill them all. When the maggots reach 
full growth they will doubtless crawl out of the burls and drop to the ground and 
transform to pupre at or just beneath the surface of the earth, probably in little 
round delicate cocoons from which the flies will eventually issue.-[ October 28,1890.] 

The habits of Phorodon in Oregon. 

On examining some plum trees yesterday in the vicinity of (what had been) au in
fested hop field, I found a few specimens of Phorodon. From the statement of a Mr. 
Smeed earlier in the season, who declared positively that they bad not touched his 
Plum trees, I thought it possible that in Oregon they might have chosen a different 
habitat for autumn, but it now appears that their habits are apparently the same as 
in the section in which you and your assistants worked. I shall follow the matter up 
closely, as it is one of considerable financial importance to some of our counties.-[F. 
L . Washburn, Corvallis, Oregon, October 20, 1890. 

Schizoneura tessellata. 

I send inclosed some insects which t believe to be the same as those mentioned in 
Lintner's Fourth Report, page 179, seventh paragraph. I found them on a branch of 
Swamp Alder September 12, from the woolly appearance of which I was led to think 
that the branch was attacked by some species of fungus altogether new to me. Upon 
breaking off the branch I was surprised to see some of the fungus walk off. The iu
closed specimens have shrunk to about one-half of their natural size. Am 1 correct 

1 
in supposing them to be Schizoneura tessellata Fitch f-[John D. Lyons, Monticello, 
New York, October 20, 1890. 

REPLY.-The specimens have been examined and you are perfe~tly right in consid
. ering that the species is Schizoneura tessellata Fi tch.-l October 27, Hl90. 

Woodpeckers vs. the Tussock Moth. 

In the summer of 1880 the Elms along Euclid avenue, especially in my vicinity, were 
att'lcked by the "New Haven Elm-tree Caterpillar." Fearing a repetition of their 
trouble, numbers of us fought the cocoons in the fall and destroyed thousands, but 
when winter set in tens of thousands still remained on the outer branches beyond 
reach. About the first of December a pair of hairy woodpeckers (Pious villosus) made 
their appearance and fed daily off the grubs; in the course of that month and the next 
over a dozen of the birds were added to the nmnber and"by their industry on this par
ticular pest attracted the attention of all who passed. Suffice it to say that when 
March came not a cocoon was to be seen in those places where the branches were 
literally white with them before; and more, this is the last we ever saw of the New 
Haven visitor.-[Dr. E. Sterling, Cleveland, Ohio, October 25, 1890. 

REPLY.-You speak of the insect as the New Haven Elm-tree Caterpillar, but the 
commonest pests of this tree in New Haven are the larva of the imported Elm-leaf 
Beetle and the Canker-worm, neither ofwhich spins a cocoon. It is probable that the 
insect with you was the Tussock Moth caterpillar, since you speak of the branches 
being" white" with the cocoons.-[October 30, 1890. 

NECOND LETTER.-The caterpillar mentioned in my last was, as yon surmised, that 
of the" Tussock-moth." " " The Woodpecker, however, did the work for them, 
as they have never troubled the trees here since, though always a few He to be seen 
.ju th"ir season. I have always found the native Woodpecker family the greatest 
'liestroyers of insects in every stage of their development, and these birds should be 
:protected by the farmer and orchardist in particular, be it the maligned "sap-sucker" 
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()r t.hfl more conspiCuous yellow-hammer. A few old ham or beef-bones, with 11 lift!•· 
meat on them, bung up on the orchard trees in fail and winter tim<' will kt·•~ll t!J,.,e 
birds in the neighborbood during the season, if not the year ronnel, and will pay the 
owner many fold for his trouble. The imported i'parrow will uot touch thes~ lar1 .1

, 

while the Orioles autl Jays fatten ou them. A pair of pet toads would devour a tloz~~ 
or more at a sitting that fall to them. 

Abnormal Oviposition of the Angular-winged Katydid 

I have the honor to inclose herewith something that may or may 11ot be of iut~r· 

est. I have never seen such things before, and if egg-s of any injurious ins•·et, will 
t.hank you for information thereabout.-[H. B. Osgood, captain and cowwibsarv of 
.subsistence U. S. Army, depot quartermaster, J>~tferson llarracks, Missouri, August 
lt', 1890. 

REPLY.-The eggs which, as indicatetl on the box, you found glued upon your eoJ. 
lar when taken from the laundry, are those of the big, angular-winged Katydid (Jli. 
-crocentnon 1'cfinl'l'l'e). Thi~ is an extraordinary position for these eggs, as they arc 
ordinarily glued to the stems or twigs of different plants. The Katyditl is a IPaf. 
feeder through all its stages of existence, but seldom occurs in sufficient numbers tu 
·do any appreciable damage.-[August :!3, 1'390. 

Dimorphism in Butterflies and Miscellaneous Notes. 

Your note on page :J;, of volume III, INSECT LIFE, on Mr. Oberthiir's views about 
dimorphic females of butterflies, is very interesting, and especially EO to rue, because 
I ilaYe ileld a similar opinion myself. If yon will turn t.o the Entomologist, 1889, p.:., 
yon will see that my theory on tile subject is very ~<imilar to that of Mr. Oberthiir,so 
that indeed it can hardly be said that he has suggested a new hypothesis. I do not 
know whether you intended to imply that he ilad, but that seems the tendency of the 
note. However, Mr. Oi.Jerthiir's opinion on such a matter is certainly more valuable 
than mine, auu I do not wish to seem to undervalue it or to detract from the impor· 
tauce of his observations. Some other naturalists who are very competent disagree 
with tile theory of Mr. Oberthiir and mj·self altogether, but as to who is right only 
time and observations can prove. 

You will remember Mr. Howard's notes on the food of Carpocapsa pomonella and the 
question about Mr. W. West's observations as to its feeding on Walnut. I have asked 
Mr. West about it, and he assures me that he bas bred the true 11omonella from W11lnut. 
He has also bred it from Chestnut (Castanea), as he stated at a meeting of the ~outb 
London Entomological Society at which I was present. " " ~ 

The Globe (published in London) of October 9, 1890, hat~ a long article beaded 
"Disease among Cocoanuts." It states that tile Cocoanut plantations in St. lagode 
Cuba have been ravaged by a disease which appeared at Matanzas after the cyclone 
ofl870. It was supposed to be due to a U1·edo, bat Dr. Galves declared that a Coccid 
was the culprit, and- this Coccid he named Diaspis vandalicus. Very likely all this 
is known to you, so I won't enter into details.-L T. D. A. Cockerel, 3 Fairfax Road, 
Betlford Park, Chiswick, London, West, England, November 1, 1890. 

REPLY.-1 had overlooked your note in the Entomologist for 1889, page5, lJut so 
far as indorsing Mr. Oberthiirs theory, the question towards the end of the para· 
graph has an indication that I do not necessarily believe with him that we shall m 
all cases find the original form from which the divergent form has in time developed. 
·On the contrary I do not accept it, and such is certainly not to be looked for in the 
case of our own A1·gynnis diana. 

In reference to Cm]Jocapsa pornonella on Walnut, I am not inclined to chang~ the 
opinion arrived at by Mr. Howard, a conclusion which was based on notes whJChl 
had made when considering the subject in years gone by, and before changing that 
opinion I should like very much to have the Rpecimens Mr. West bred submitted to 
Lord Walsingham or some other good authority, as the chances are they would be 
found to be putaminana Staudinger.-[ December 13, 1890. 
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K erosene Emulsion against the Sheep Scab. 

I have read with great interest Prof. C. P. Gillette's interesting and valuable article 
reviewed in the last number of INSECT LIFE on the application of kerosene emulsion 
as a sheep-dip. Professor Gillette has most thoroughly treated the subject from an 
economic standpoint and Rhown the adaptability of the dip to sheep. Following Mr. 
Joseph Harris, I suggested in "Animal Parasites of Sheep," its use as a dip against 
sheep ticks and lice but not against the scab insects. I think that Professor Gillette 
goes too far in advising its use at present against'' otuer parasitic insects that annoy" 
the sheep, for until its uee is thoroughly demonstrated in the scab disea11es by some one 
with means enough to try the experiment, whether it succeeds or not, its utility as a 
scab-dip is uncertain, as scab yields only to the most thorough treatment. He who 
tries the kerosene dip should appreciate that he is making au experiment the success 
of which is doubtful. ~hould the application of this dip in the scab diseases be suc
cessful we will have a remedy at once comparatively harmless, sufficient, and cheap. 
Professor Gillette is to be congratulated for the success of his experiment.-[ Cooper 
Curtice, Department of Agriculture, Washington, Decet:uber.lO, 1890. 

On Nola sexmac ulata and the Japanese Gipsy·moth. 

In INSECT LIFE, Vol. 111, No.:!, p. 61, I note the name Nola sexmaculata Grote as still 
in use. If not generally known in Alllet·ica, it may intere~:~t Lepidopteri~ts to learn 
that the species is identical with Walker's Leben a trinotata; strictly speaking it is not 
a typical Nola, the costa oft he primaries being relatively longer, and the outer margin 
consequently more oblique; probably there are better characters for separating it from 
Nola, but just at present I am in the thick of the most difficult genera of Noctuidw and 
have no time to look for tilem. ! ·wonder w ilich of the Japanesee;ypsy moths is t.he spe
cies intended by M. Loomis. Porthetria dispa1· is represented in Japan by at least four 
species, none of which correspond exactly with the European insect; P. japonica 
Motsch. is considerably larger, more uniformly colored and with fewer markings : 
P. umbrosa But!. is decidedly smaller and differs in the same way; it may be a 
natural form of P. japonica. P. hadina, and eurydice Btl. are described from males 
only and are almost black, without dark border to secondaries; the former larger 
than males of P. dispar, the latter much smaller and very different in pattern of 
primaries. Allied species, all smaller and referred to a distinct genus, Enonte, by 
Walker and others, occur in India; in one or two of these the females appear to be 
practically apterons, the wings being aborted as in Orgyia; but P01·thretia ( Enome) 
obfuscata has a winged female differing in coloration, as in P. dispar. We hatched 
egg·s of the latter sent from India and reared a number of males on Hawthorn one 
spring, and as tili~ food did not belong (I believe) to the same natural order as the 
plant on which it feeds in India, all the specimens were small.-[A. G. Butler, 
British Museum, London, England, November 21, 1890.] 

GENERAL NOTES. 

A FIG LEAF BEETLE IN AUSTRALIA. 

We notice from an unlabelled newspaper clipping sent ns by our 
esteemed correspondent, Mr. C. 0. Montrose, of Shepparton, New South 
Wales, that Mr. W. W. Froggatt has recently worked up a Leaf-beetle 

'which is doing serious damage to the fig trees in the gardens of Sydney, 
1 New South Wales. It is a Chrysomelid closely allied to our common 
' · 
1
1mported Elm Leaf-beetle which it closel.v resembles in its methotl of 

22595--No. 6----4 
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work. It is Galcruca semipullata Clark. The eggs are pale, cylindrical 
in shape and are placed in little patches on the underside of the lear118• 

The lal'ne when first hatched are pale and cylindrical and cluster clost' 
together when feeding, covering themselves with fine particles of dust 
from the leaves. They become full grown in 14 days and then descend 
to the surface of the ground to transform to pupoo under !cares and 
rnubish. 

A GRAPE VINE PEST. 

A. cosmopolitan leaf-beetle known as Adoxus ritis has recently been 
found by Mr. J. R. Dobbins to be doing considerable damage to a riue
yard near Healtlsbnrg, California. 'fhe insect was determined by Mr. 
L. E. Ricksecker, and we have al,;o received specimens. This insectcu~
tomarily feeds upon the vine as its name indicates, but this is the first 
case that has come to our notice of its attracting particular attention. 

TIN CANS VS. CRICKETS. 

In Florida, where crickets often seriously damage choice plants just 
set out, the plan bas been adopted of cutting off the top and bottom of 
3-pound fruit cans and placing the resulting cylinder over the very 
small rose bushes, cuttings and other small c~oice plants liable to attack. 

NO'l'ES ON FRUIT-TREE INSECTS. 

Sannina ex-itiosa.-So far as known to me, the larva of this species 
bas not before been recorded as attacking the cherry. From the trunk 
of a cherry tree growing in the yard of Mr. T. W. Nolte, at Mount Ver
non, Indiana, I took four chrysalids, the adults emP.rging from these Au· 
gust 10 to 15. These chrysalids were found August 7, and besides 
cherry there were both peach and plum trees growing in the same sard. 

Oberea bimaculata.-Beetles belonging to this species were sent to me 
by Mr. E. S. Hallett, of New Providence, Indiana, with the statement 
that they had peen given him by a fruit grower, who complained that 
they were girdling the twigs of his peach and cherry trees. The depre 
elations were committed early in June, and do not appear to have been 
very serious. 

Scolytus rugulosus.-Although this insect has probaoly been a resi· 
dent of the State for several years, it was not until the present season 
brought to my notice. On Jun~ 13 the beetles were observed burrow· 
ing into the trunks and bases of the larger limbs of peach trees, in the 
garden of Mr. T. \Y. Nolte, at Mount Vernon, Indiana, and apparently 
working serious injury. There were five rows of these trees, and the 
first tree in the second, third, and fourth rows, had, one after another, 
1lropped their foliage and died. The first tree of the first row, stand· 
iug iu a fence corner, had remained uninjured, although the first 
of tlte second row bad been the :first to sustain attack and die. The 
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afl'ected tree in the fourth row was not at the time fully dead, but the 
foliage was turning yellow and falling, while hundreds of beetles were 
busily at work burrowing into the bark. Others of these rows of trees 
were also being attacked, but to a much less degree. The three trees 
most seriously infested were saturated with coal oil and burned as they 
stood, while -those less infested were recommended for treatment with 
a wash composed of soft soap and carbolic acid. 

On July 31 specimens of the beetle and sections of infested apple 
tree were received from Mr. E. E. Wilkinson, of Princeton, Indiana, 
with complaints of the ravages of the insects among both apple and 
pear trees. August 4 and 5 the orchard of Mr. Wilkinson was exam
ined, and a considerable number of trees, both apple and pear, found to 
be infested by the insect in all of its stages. The orchard comprised 
1,000 Ben Davis apple trees !)et alternately in rows with the same 
number of Keifer Hybrid pear, the trees having been planted in 1888. 
The ground bad, for the most part, been but recently cleared before the 
trees were planted, some of it having been cultivated and ot.her por
tions not. At the time of my visit the land was badly overgrown with 
weeds and underbrush, and was being pastured with hogs and horses. 
The owner stated that one tree had been attacked and died in 1888, 
fifteen or twenty in 1889, and forty or fifty the present year. After 
considerable time spent in the examination of infested trees, Mr. Wil
kinson called my attention to the condition of the roots of infested trees, 
claiming that the roots ot trees attacked in his orchard had been dis
eased, he was quite sure, prior to their becoming infested by the borers. 
A further study of his orchard did not prove the correctness of his 
theory, but did reveal the fact that all trees ~:;eriously injured by the 
insects in quP.stion were either diseased at the root, or else had sus
tained some injury tending to destroy the free circulation of the sap, 
although the tree itself might appear in a healthy condition. 

The orchard of Hon. 0. A. Buskirk was next examined. This com
pt·ised 500 Keifer Pear trees, 500 Peach treeR alternated with 500 Ben 
Davis Apple trees, and 1,100 miscellaneous Pear trees, all except the 
last having been purchased of the same dealer, and set out at the same 
time as Mr. Wilkinson's. The condition of this orchard was entirely dif
ferent from the one previously examined. Nearly every tree was vig· 
orous and healthy, showing the best of care and attention. The soil 
above the roots, except where treated with lime and ashes: bad been 
fertilized with stable manure. The land had been thoroughly cult.i
vated, but not cropped between the rows, and no cultivation was given 

1 during the latter part of summer. The fatalities from all causes up to 
date of examination amounted to one Pear and two Peach trees, only 
the latter having been attacked by Scolytus, although the roots of the 

IPear tree had been attacked by the same fungus to which Mr. Wilkin -
son attached so much significance. Oue of the Peach trees had been 
ldug up several weeks before, and from lying out in the hot sun and 
'wiuu the bark had become thoroughly dead, except that on some of the 
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larger branches. In this were found great numbers of young lan·re 
mostly. in burrows in the rlead hark, the lar\'re being also dead. In tb; 
still living bark, on the branches, 11early full-grown living larva· Wt>re 
found. 

The second tree was dug up by l\Ir. Buskirk and myself, and the root~ 
found to be dead but not covered by the fungus. ·with the owner, 1 
spent considerable time examining trees in this and other orchards, but 
founrl only a single Scolytus, which was crawling over the branch of 11 

Peach tree. Returning to the orchard of Mr. Wilkinson with Mr. Bus. 
kirk, we spent some hours in a further examination of trees, but in no 
case found the borers attacking healthy trees, although many of tbe~e 
were having a severe battle for life in their uncongenial environment 

August 7 the trees belonging to Mr. Nolte, at Mount Vernon, were 
again examined, and no additional attacks observed among the Peach 
trees. The vigorous growing trees which I saw being attacked in 
June were as yet uninjured, although the bark on the trunks had been 
punctured in many places. 'rhe female borers had e\·idently punctured 
the bark and attempted to burrow beneath it aud construct the egg 
chamber, or cradle, as it is sometimes called, but for some reason gave 
up in despair. I found them attacking Oberry trees, but the roots were 
dead, except in case of the one being killed by Sannina exitiosa, as de
tailed at the beginning of this paper. The shoots on very old Apple 
trees in the process of dying out were also being attacked. No borers 
could now be found on or about healthy trees of any variety. 

In summing up the results of observations on this insect, it would 
appear (I) that the species attacks only such trees as are already in the 
process of dying, either from diseased roots or some injury to the trunk, 
whereby the circulation of the sap is wholly or in part destroyed; (2) 
the larvre can not live in wholly dead bark; (3) the adults can notovi· 
posit in a healthy, vigorous tree, but are attracted to trees giving off 
odors of fermenting or sour sap; ( 4) they do not appear to be attracted 
to trees afl'ected by Pear blight; (5) the species is double-brooded, the 
eggs being deposited in June and August, theiusectpassingthewinter 
in one or more of its stages in the bark. 

Melanoplus differentialis.-Serious depredations to orchards by lo· 
costs were reported from several counties in southern Indiana, and I 
also observed such in Posey and Gibson Counties, the method of attack 
consisting, aside from the devouring of the leaves, in gnawing of the 
bark from the smaller branches. Tllis species is the only one which I 
have been able to detect in connection with the ravages.-F. M. WEB· 

STER, November 1, 1890. 

GALL-PRODUCING HETEROPTERA. 

The receipt of a short paper • by our valued corespondent Dr. Fr. 
Thomas, of Ohrdruf, Germany, reminds us of the fact that although 

"Ueber t'las Heteropterocecidinm von Teucrium capitatunt nod anueren Arten (AIJ. 
handl.d.bot. Ver d. P~!'1' , :Br,.wl ... ,l t.IJrr;, v. il L nn . 103-107. ) 



301 

our own fauna is very rich in gall-producing insects-richer, perhaps, 
than the European fauna-we do not seem to have in North America 
any gall-producing Heteroptera. In Europe the galls produced by two· 
species of Laccometopus Fieber (family Tingitidm) on the flower buds 
of Teucrium chamredrys were first described by Reaumur in 1738, and 
since that time these galls have been found on various other species of 
1'eucrium. Dr. Thomas gives a full review of the literature on this 
subject. 

THRIPID1E INJURIOUS TO CULTIVATED PLANTS. 

In the annual report of the Connecticut A.gricultural Experiment 
Station for 1889 (1890), p. 180, are t.wo short preliminary notices, appar
ently written by Dr. Roland Thaxter, on two injurious species of 
Thripidm. The "rust" of oats which was much complained of in 1889-
throughout Connecticut proved on examination to be caused, in most 
cases, not by the fungus rusts (Puccinia coronata and P. graminis) but 
by a Thrips which is probably identical with Fitch's Thrips 3-fasciata, 
now referred to the genus Ooleotkrips. The so-called " white blast" of 
market onions, a disease which prevailed to a serious extent in all onion 
growing districts of the State, is caused by an undescribed species of the 
genus Thrips. In the latter case an application of kerosene emulsion 
would be a good remedy; for the species injurious to Oats no direct 
remedy can be suggested. 

It is to be hoped that Dr. Thaxter will soon publish in full his obser
vations on this interesting and important subject. 

WILL RAl\HE SUPPORT THE SlLKWORM OF COMMERCE. 

A recent number of the Prairie Fanner quotes from the American 
Druggist to the effect that a lady of Columbia, South Carolina, reared 
a brood of young silkworms on Ramie leaves for the reason the worms 
hatched before the Mulberry or Osage Orange had put forth leaves. The 
worms fed ravenously and were kept upon this di~t until the Osage 
orange leaves appeared. The worms were then di>irled equally, one set 
being fed with Ramie and the other with Osage Orange, with the result 
that the foriner produced larger cocoons and a finer quality of silk. We 
should be glad to receiveanauthoritativeaccount of such an experiment, 
as the discovery is a valuable one if true. We have endeavmed to se
cure an authentication, but have not succeeded as yet. In spite of the 
fact that Ramie is closely related to the Mulberry, botanically speak
ing, we .rather incline to the opinion that the published statement is a 
canard. The editor of the American Druggist writes us that the item 
must have been published in his advertising pages, and that he can not 
vouch for the reliability of the statement. 
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DAMAGE BY THE RED SCALE GROWING LESS, 

We have received no announcement of the fact from official or thor. 
oughly reliable sources, but notice in a recent number of the Oalifor11 ia 
Fruit Grower that the Red Scale is said to be rapidly disappearing in 
the San Gabriel Valley, and that this is accounted for by the unusual 
prevalence this season of parasites and predaceous insects. 

A SYSTEMATIC WORK ON GALL-MITES. 

In the Botanisches Oentralblatt (vol. 41, Nos. 3-4, 1890, pp. 115-118) 
Dr. F. Thomas reviews Mr. Alfred Nalepa's recent work entitled 
'' Beitrage zur Systematik der Phytopten."• Although we have not 
yet seen this work, it is, so far as we are aware, the first attempt at 
a classificatiou of these mites. Nalepa distinguishes four genera of 
Pltytoptidm, three of which are gall-makers. So far as we can gather 
from Dr. Thomas's review the work is importa11t from the systematic as 
well as the biologic standpoint. 

MORE FACTS CONCERNING THE KATIPO. 

The following statements are taken from an abstract of a paper by 
Prof. T. W. Kirk, read before the Wellington Field Naturalists' Club 
December 18, 1889, a~d from the published discussion: 

The author said: We hear a great deal about the Katipo, and yet it is surprising 
bow few persons know one when they see it. Such being the case, he ventured to 
introduce a specimen or two to the members of the club. He stated that the Katipo 
was exceedingly common along the seashore of the Wellington district. It may be 
found in abundance under the stunted bushes that grow between the water's edge 
and the base of the hills at Lyell Bay; indeed, the specimens ex hi l>ited were collected 
there on the occasion of the club's excursion. There are said to be two distint varie· 
ties, but he thought it had yet to be proved that the differences are not due to age 
and sex, for he would be able to show that not only do the sexes differ considerably, 
but also that the Katipo, during the various stages of existence, presents most remark· 
able variations. Though so plen tifnl, it is seldom that persons are bitten by tbe 
Katipo; and this is the more remarkable when we remember the great numbers of 
people who throng the sea beach on holidays. The reason: The explanation will 
probably be found in the fact that this spider is much more active at night than dor· 
ing the day; indeed, the native name is said to mean "night stinger;" and Sl' long 
as he is not molested, during daylight, he seldom interferes with anyone. Thecbief 
food is a species of black beetle, thousands of the wing cases of which ruay be found 
under the bushes where Katipos are plentiful. That the bite is very venomous there 
can be no doubt; and, although the writer was not aware of any European having 
actually died from the effects of one, there are a number of well authenticated cases 
in which strong, active persons have been rendered ill for periods var;viugfrom a few 
hours to several months. 

The Maoris have a decided dread of the Katipo, and the bite appears to have a much 
greater effect on a native tllan on a white man. 

'Phe female Katipo is much larger than the male; she is black with a bright orange
red stripe down the middle of the body; sometimes the red is bordereft with yellow, 

• Pultlished in Sitzber. d. K . Acad. d . Wiss. Wien, 1889, No. 16, p. 162 If. 
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in others (generally, I believe, in old specimens) the red widens out in the center, so 
as to present the appearance of a cross; other:~ have red and white dots at irregulat 
intervals along th~ margins of the red stripe. 

Tbtl male has a narrow line of yellow on the back, usually flanked by a similar 
but Jess distinct line on each side. 

The cocoon exhibited was a fair specimen of that ordinarily produced by the Kat
ipo; it was spun. two days after the specimens were captured. 

The author had frequently reared young spiders of this species and found that the 
breeding season appeared to extend from September to March. The young usually 
escape from the cocoon in about sixty days after the eggs are laid. When first 
hatched they are white, with dark brown spots Oil the body ; these spots vary in 
number, bllt are generally arranged ill two distinct lilles. As the animals grow, the 
br,dy assllmes a yellowish colot·, and the red stripe appears on the back, but not so 
well defined as in the adlllt specimen. 

During t.he whole of the time from the day the eggs are laid to tbe appearance of 
the young brood, the female keeps near the cocoon, and, althollgh t~he kills any in
sects that come within reach, seldom eats any of them; bllt, following a practice 
common amongst som., grollps of spiders, she generally devours her hllsband. The 
author supposed that was her way of preventing marriage betng a failure. 

Sir James Hector remarked that he had kept Katipos alive for a long time; cocoolls 
were spun and young brought out, but as soon as they appeared the female ate most of 
them, so that it was evident her cannibalistic practice::~ were not confined to eating her 
husband. The poison of the Katipo had some vuy peculiar properties which had not 
yet been flllly investigated. The spider was common in the northern part of the col
ony, and had been heard of as far south at! Foveaux Strait. He had heard of a person 
who was bitten being raralszed for six weeks afterwarrls. It Aeemed that a gen
eral constitutional change was produced by the bite, not m~ely a local inflammation, 
and the numbed feeling extends all over the body for even months. The Tarantula 
produced intoxication by its bite, quite a different effect from the Katipo sting. He 
urged members to pursue a systematic course of investigatwn in regard to the nature 
of the poison, and the way in which it acted, but to be very careful not to operate 
on human subjects. 

W?J may also state that in a recent conversation, Mr. Henry Edwards, 
who has spent many years in Australia, and has just returned from a 
year's sojourn there, declared that he had no doubt of the poisonout~ na· 
ture of the Katipo, of which he has had personal evidence. 

POPULAR NAMES OF INSECTS. 

We should be glad to learn from our correspondents in different parts 
of the country concerning the popular names iu vogue in their respec· 
tive localities for the following insects, each of which seems to have a 
multiplicity of local designations: The Praying or Carolina Mant.is 
(Stagmomantis carolina), the Wheel Bug (Prionidus cristatus), the Hell· 
gram mite Fly ( Oorydalus cornutus), the Walking-stick (Diapheromera 
jenw1·ata), and any of the Dragon Flies. 

OBITUARY. 

It is with great regret that we learn of the recent death of our corre
spondent, Mr. E. T. A.tkiuson, accountaut-general of Beng·al, and 
presideut of the boartl of trustees of the Indian museum, who died at 
Calcutta on September 15, after a short illness from Bright's disease. 
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We have frequently had occasion in these pages to refer to tlw ento. 
mological work which Mr. Atkinson bas been doing in India and most 
-of our readers are familiar with his name and reputation. TIJe follow. 
ing notice from the December number of the Entomologi~;t's Jlionlltl.q 
Magazine succinctly represents our own sentiment. 

Mr. Atkinson was born at Tipperary on September 6, 1840, and passed into the 111• 

dian civil service in 1862. He held many important official a~pointments in India . 
.amongst others that, for a time, of financial secretary to the Indian GovPrument. 
Between 1874 and 187V he publi8hed a gazetteer of the northwestern provinces of 
India, and was also the ant.hor of works on Indian law and kindred subjects. As an 
entomologist he published two series of papers on Indian Rhynchota from 18135 to 
1890, in the Journal of tbe Asiatic Society of Bengal, and a series of catalogues of 
the insects of the Oriental region. One of his latest works was a bulky catalogue of 
the Capsidce of the world. Furthermore, he started the "Indian Museum Notes,'' 
dealing largely with Indian economic entomology, whiCh he was doing his best to 
reduce to something like order by collecting information from native aud other 
sources, naturally often very crude, but of the greatest use for future working out. 
It is most unfortunate for this latter department in particular, and for Indian en· 
tomology in general, that be bas been cut off just as he had accumula.tecl the know!. 
-edge of what was required, and had commenced to place that knowledge to public 
advantage, and with remarkable energy. This energy of character asserted itself 
in all his official duties, and his printte virtues endeal'ed him to all with whom he 
-came in contact, 

0 
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SPECIAL NOTES. 

Some new Insec::ticides:"-l\Ir. G. 0. Davis, who has been acting as spe
cial agent of the Arkansas Experiment Station during the absence, 
through illness, of the entomologist, Mr. C. W. Woodworth, reports 
upon the action of some new insecticides on the Cotton Worm in Bulle
tin No. 15 of that station. The substances experimented with were: 
Petroleum sludge, a kerosene extract of pyrethrum, Santonin, oxalic 
acid, benzoic acid, mercuric chloride, tartar emetic, salicylic acid, cin
chonin, bi-chromate of potash, hellebore, lead acetate, and veratrin. 
All of these substances except the first two were applied in powder in 
the proportion of from one-fourth ounce to 8 ounces of the insecticide to 
1 pound of flour, and none of them proved satisfactory except the Yera
trin which acts both externally and internally and which, although used 
in the proportion of one-fourth pound to 1 pound of flour, proved nearly 
if not entirely equal to Paris Green, costing about the same. 

The most important conclusion of the bulletin is, however, the effi
cacy of the kerosene extract of pyrethrum, which the author states 
"from present indications seems to be one of the most efficacious and 
at the same time inexpensive and harmless remedies that we have." 
The proportions were 2~ pounds of pyrethrum to 1~ gallons of kerosene, 
which is then emulsified with soap and water. One part of the resultant 
emulsion to 450 or 500 parts of water is said to be effectual. At a 
strength of from 500 to 900 parts of water to one of the emulsion, the 
half grown and smaller worms " seldom escape death." The applica
tion of 1 part to 500 of water causes the worms to die in from 12 hours 
to 2 days according to size. This mixture will kill pupre when any 
opening in the loose cocoon allows them to become wet. It is an ex
tremely cheap mixture, and according to the formula given by Mr. 
Davis, cotton fields can be sprayed at an expense of 5 cents per acre 
for material. c 

" Some new insecticides !Lnd their effect on cotton worms. Agricultural Experiment 
Station, Fayetteville, Ark. Bulletin No. 15, December, 1890. 
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In a prefatory note to the bulletin Mr. Albert E. Menke, the director 
of the station, states that the substances experimented witll were sug
gested by himself, the kerosene extract of pyrethrum having been ob. 
tained by him in the course of experiments to determine the active 
principle of pyrethrum. In a letter to us, dated October 28, Mr. :\Ienke 
announces the discovery of this extract as also the use of veratrin as 
an insecticide and claims priority for both. Regarding the combmation 
of kerosene and pyrethrum, however, we may call attention to the fact 
that while it is a matter which we have long had in mind and have 
suggested to some of our agents, Prof. 0. P. Gillette was the first to 
gi\e it public mention (p.184, Bulletin No. 5, Iowa Experiment Station, 
May, 1889), though his method of preparing it may differ in detail from 
that of Mr. Menke. Prof. Jerome McNeill, one of our temporary agents, 
writes us that the idea of u-sing the combination of these two substan
ces was given to Dr. Menke by him, in conversation soon after the 
latter's appointment as an agent of this Division, as onH of the substan
ces which he intended to experiment with upon Boll Worms. 

A few interesting notes concerning the natural enemies of the Cotton 
Worm are published on pages 9 and 10 of the Bulletin. From these it 
appears that Mr. Da,is has noticed a species of Panorpa preying upon 
the worm, that Trichogramma pretiosa Riley probably destroyed nearly 
one-fourth of the eggs after the latter part of September, while fully 
one-fourth of the worms subsequent to the second brood were attacked 
by Euplectruscom stockii Howard. 

The Hessian Fly attacking Grasses in California.-According to Linde
mann the Hessian Fly has been found upon Phleum pratense and Agro
P.'J't'1Un repens in Russia, but up to the present year it had not been re· 
corded as occurring in this country upon any wild grasses. 

"\Ve are in position now, however, to add four grasses to the list ofits 
food plants in the United States. In 1887 Mr. Koebele sent us from 
Alameda, California, specimens of Elymus american us and of a specie~ of 
Agrostis which bore puparia supposed to be those of this insect. The 
adults were not reared, however, and the question remained unsettled. 
On page 71 of the current volume we published, under the bead of 
"California Notes," a letter from Mr. Koebele in which he mentio~ed 
:finding Hessian Fly puparia in a grass in the Santa Cruz Mountaws. 
This fact was called in question by Mr. James Fletcher and we wrote 
Mr. Koebele for specimens and received from him Bromus ciliatus aud 
a species of Agropyrum both carrying puparia. These were very much 
like the normal pnparia of the Hessian :Fly, but were smoother and 
more plump, showing little trace of the longitudinal ridges. Flies ""ere 
obtained from these and others also obtained from the grasses were 
sent on by Mr. Koehele, and after comparing these very carefully with 
specimens from wheat from different parts of the country we find that 
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they are not to be separated, although from the specimens first received 
a variation in the number of the auteunal joints raised some doubt. 
We find, however, after the examination of nearly one hundred speci
mens of individuals reared from wheat from various sections that the 
joints of the antennre in the male range from 16 to 20 and in the female 
froi:n 16 to 19. 

Introduction of Icerya into Honolulu and its Exterminatiop. through the 
Vedalia.-We call attention to some interesting facts in the Extracts 
from Correspondence, showing the introduction, doubtless from Cali
fornia, into Honolulu, of the Icerya, and the effective manner in which 
the Vedalia, also purposely introduced to destroy it, succeeded in its 
mission, as it did in California. This second illustration of the effec· 
tive work in this particular direction done by the Vedalia lends great 
probability to the similar extermination of Iceryas in Egypt and in the 
West Indies by the introduction of the Vedalia, which we are now at
tempting to bring about. 

The Plum Gouger and the Cuculio.- We have hitherto made no mention 
of the results of Prof. C. P. Gillette.'s experiments as detailed in Bul
letin No.9 of the Iowa Agricultural Experiment Station. Yet so far as 
they relate to the Plum Gouger they are novel and well worth record 
iu these coluinns. The author has adopted the excellent plan of bring
ing together his conclusions at the end of his paper and these are in 
such shape that we quote them : 

1. The gouger appears upon the trees much earlier in the spring than does the cur
culio. 

2. The gouger is much more i11jurious than the curculio to native plums on the 
grounds of the Iowa Agricultural College. 

3. The gouger very much prefers the native to the domestic variety. 
4. The examination of over 24,000 native plums, from not less than eighteen dif

ferent trees of many varieties, showed a little over 27 per cent. of their fruit to be 
injured by the gouger. 

5. The gougers take no food ·in the fall after emerging from the plums. 
6. The gouger has at least one parasite that preys upon it while in the pupa state. 

The parasite is Sigalphus canadensis. 
7. The season's experiments indicate that London purple, as recommended for the 

destruction of tho curculio, is of little value for the destruction of the gouger. 
R. The gouger is not able to come to maturity in fruit that falls from the trees be· 

fore the middle of July. 
9. Frnit infested by the gouger does not ripen or fall prematurely. 
10. About 26 per cent. of the punctures of the gouger r esult in the production of a 

beetle. 
11. Jarring the trees and collecting the beetlt .. s and gathering stung fruit from the 

trees before the 1st of August are the best remedies at present known for the gouger. 
12. The curculio prefers the domesticated to the native varieties of plums. 
1:!. When eggs are deposited in native plums, the curculio develops as well in them 

HH in the domestic varieties. 
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14. Native varieties are not a protection to domestie varieties. The fad that two 
Yellow Mira Belle trees growing in the immediate viciuit,l' of many natives had 65 
per cent. of their plums destroyed by the curcnlio, while the natives had less tbau 
10 per cent. of their fruit punctured, is sufficient proof of this. 

15. That succulent, quick-growing plums are not less attacked than slow-growin" 
varieties. " 

16. The curculio develops readily in the Duchess apple. 
17. The curculio is not double brooded in Iowa, but the eggs deposited la.t1, in July 

and August are from belated females. · 
lo. The two applications of Loudon purple in water, although not ruadt.J at tb,, 

time best suited to destroy the curoulio, apparently gave a protection of 41 l'l'r ,.1.ut. 
against the ravages of this insect. 

19. London purple in water in proportion of 1 P.Ound to 120 gallon:; is rnucb too 
strong a mixture for plum trees. One-half this stren~th is as strong a mixture as 
should be used. 

Bulletin XXIII of the Cornell Station."-Prof. J. H. Comstock and his 
assistant, Mr. M. V. Slingerland, publish this bulletin as joint authors 
and devote it to the consideration of certain insects injuring the Pear, 
Apple, Cherry, Current, Blackberry, and Ras:pberry. The insects 
treated are the Pear-Leaf Blister Mite (Phytoptus pyt·i), the Stag Beetle 
Borer on Pear (Dorcus parallelus), the Apple Bucculatrix, (Bucculatrix 
pmnifoliella), the Cherry-tree Tortrix (Oacmciacerasivorana), the Oberry. 
tree Scallop Shell Moth (Hydr-ia undulata), a Leaf-roller ou Currant 
( Oacmcia rosaceana ), and a Blackberry Cane-borer ( Oberea bimaculata). 

The bulletin is illustrated by sixteen figures, all but ·one of which 
are new. The opening article is perhaps the most important contribn· 
tion. The authors show that the mites live within the galls uutil the 
drying of the leaves in the autumn, when they migrate to the leaf bods 
at the ends of the twigs, where, after working their way beneath the 
leaf scales, they remain through the winter. The remedy proposed is 
to carefully prune and burn the young wood. This pruning should he 
supplemented by carefully burning· the fallen leaves and rubhish in the 
orchard. The second article records the feeding of Dorcus parallelus 
upon the tap root of a pear tree. The article upon the Apple Buccu· 
latrix reprints the life-history traced by Mr. Brunn in 1881~ and recom· 
mendl3 the spraying of kerosene upon the cocoons in winter and of Paris 
green during June for the larvre. Under the head of the Blackberry 
Cane-borer the fact is recorded that, after a careful pmning of infested 
canes as soon as they had begun to droop, the insect was so completely 
exterminated as to afford a perfect exemption for two years. 

" Cornell University, College of Agriculture. Bulletin of the Agricultural Experi
ment Station. Entomological Division. XXIII. December, 1890. Insects injuri· 
ous to fruits. 
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Evolution of Bristles, Spines, and Tubercles with caterpillars."-Papers of 
this character always interest the working entomologist. Dr. Packard, 
from his broad knowledge of forms, is well qualified to generalize, as 
he bas done in this instance. His paper is confessedly suggested by 
the "epoch-making work of Weissman" and by the more recent papers 
of Meldola and Poulton. His thesis is announced in the full title given 
in our foot-note, and he brings a vast number of observations to bear 
in its support. He discusses not only the bristles, spines, and tuber
cles, but also the colorational markings, and incidentally introduces 
more or less complete descriptions of eighteen Notodontid larvre, and 
adds a grouping of these larvre according to their affinities and also 
according to their adaptation to arboreal lite. The subject is larg~ly 
speculative, and we give Dr. Packard's conclusions in bnef. 

1. The more prominent tubercle8, and spines or bristles arising from them, are hy
pertrophied piliferons warts, the warts with the seta or hair which they bear being 
common to all caterpillars. 

2. The hypertrophy or enlargement was probably primarily due to a change of sta
tion from herbs to trees, involving better air, a more equable .temperature, perhaps a 
different and better food. 

3. The enlarg'ed and specialized tubercles develope more rapidly on certain seg
ments than others, especially the more prominent segments, because the nutritive 
fluids would tend to more freely supply parts most exposed to external stimuli. 

4. The stimuli were in great part due to the visits of insects and birds, resulting 
in a mimicry of the spines and projections on the trees; the colors (lines and spots) 
were due to light or shade, with the general result of protective mimicry or adapta
tion to tree life. 

5. As the result of some unknown factor some of the nypodermic cells at the base 
of the spines became in certain foru1s specialized so as to secrete a poi1>ouous fluid. 

6. After such primitive forms, members of different families, bad become established 
on trees, a proc.ess· of arboreal segregation or isolation would set in, and intercross
ing with low feeders would cease. 

7. Heredity, or the unknown factors of which heredity is the result, would go on 
uninterruptedly; the result being a succession of generations perfectly adapted to 
arboreal life. 

8. Finally the conservative agency of natural selection would operate, constantly 
tending towards the presenation of the n~:~w varieties, species, and genera, and would 
not cease to act, in a given direction, so long as the environment remained the same. 

9. Thus in orde~ to account for the origin of a species, genus, family, order, or even 
a class, the first steps causing the origination of variations were in the beginning due 
to the primary (direct and indirect) factors of evolution (Neolamarckism), and the 
final stages were due to the secondary factors, segregation and natural selection 
(Darwinism). 

"Notes on the evolution of bristles, sp ines, and tubercles of certain caterpillars, 
apparently resulting from a change from low feeding to arboreal habits; illustrated 
by the hfe-histories of certain notodontiaus. By Alpheus S. Packard. Extracted 
from the Proceedings of the Boston Society of Natural History, Vol. XXIV, 18!JO, 
pp. 493-560. Plates III and IV. 
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A study in InsectEmbryology,*-i\Ir. Wheeler has in this paper giren 
us a most interesting review of a \'ery interesting suujPet. It is a re. 
sume of facts and theories up to the close of 1889 and gives, moreover 

' an account of his own investigations of the embryonic appendages of 
the first abdominal segment in Phyllodromia germanica, Periplaneta 
orientalis, JJfantis carolina, Xiphid·ium ensijeru1n, Cicada septendecim, 
Zaitha ftuminea, and Sialis infumata. Upon the question as to theorki· 
nal functions of these pleuropodia., Mr. Wheeler summarizes the views 
of investigators who have held that they may have been respiratory 
organs, sense organs, or glands, and gives in full his reasons for main· 
tainiug his previous conclusion, following Patten, that they originally 
possessed a glandular function. He follows then with a consideration 
of the odoriferous glands in insects and inclines to the supposition 
that with primitive forms the pleuropodia were functional as odorifer. 
ons organs. 

Therelationshipof Arthropods.t-In a recent paper with this title Dr. 
H. T. Fernald has given us careful studies of the anatomy of .Anurida 
maritima, a degenerate Collembolan, and Lepisma saccharina of the 
Uiuura, together with a careful review of the existing views as to tl1e 
relationship of Arthropods and an anoestra} tree embodying his con· 
elusions. 

The study of the anatomy of the two forms mentioned is made on 
account of its bearing upon the theory of Brauer and Lubbock that in· 
sects are derived from a Campodea-like ancestor. 

Changes in the Force of the Division of Entomology.-One of our assistants, 
Mr. C. H. Tyler Townsend, has resigned his position to accept the post 
of Entomologist of the State Experiment Station of New Mexico. The 
insect fauna in this region is very interesting, and Mr. Townsend will 
have an admirable opportunity for work in a comparatively new field. 

Prof. A. J. Cook, of Lansing, and Mr. J. H. Larrabee, of Vermont, 
have been appointed special agents of the Division, with specialrefer
ence to experiments in bee-culture. 

Some odd Lepidoptera.-We have recently received several interesting 
Lepidopterological contributions from our esteemed friend, Mr. W. J. 

*On the appendages of the first abdominal segment of embryo insects. By William 
M. Wheeler. Extracted from the Transactions of the Wisconsin Academy of Sciences• 
Arts and Letters. Vol. VIII, September 20, 1890. 

tThe Relationship of Arthropods, by H. T. Fernald, ;u.s. A thesis for the degree 
of Doctor of Philosophy at t.he Johns Hopkins Univer~;~ity. Reprinted from Studiel 
fnnn the Biological Laboratory, Johns Hopkins University, Vol. IV, No.7, Baltimore, 
Md. 1890. 
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Elwes, of Preston House, Cirencester, England. One of these is a bro
chure on a very anomalous and interesting group of moths having pecu
liarly elongated and narrowed hind wings, the title being " On some 
Moths allied to Himantopterus." There has been great difficulty in 
placing these moths in the proper systematic position, but from Mr. 
Elwes' paper there can be little doubt that they are closely allied to the 
Procridre, having many characteristics in common with our American 
species of Procris. No less than two subfamilies and :five genera have 
been proposed for this group consisting of nine supposed species, "of 
which," as Mr. Elwes says;" one or two may not be distinct, and only 
three are known from sufficiently good specimens of both sexes to enable 
them to be fully described." We commend the following expression to 
Lepidopterists, because it fully comports with our own feeling: 

It seems to me that descriptions of new species which are to be certainly identified 
by future workers must be accompanied either by a correct illustration or by such 
a comparison with their allies as may enable their distinctive characters to be appre
ciated. I have found that the difficulty of acquiring a correct knowledge of Lepi
doptera is greatly increased by the non-comparative descriptions which are often 
given, so that it is not surprising that few workers have studied exotic moths, or that 
still fewer of those who have studied them have done so in a thorough and careful 
way. 

On the Lists of Coleoptera published by the Geological Survey of Canada, 
1842-'88.-Under this title Mr. W. H. Harrington has brought together 
in accessible form a somewhat revised compilation of these hitherto 
almost inaccessible lists, which, although short, derive value from the 
fact that the specimens were collected in many instances in remote dis
tricts and before the influx of settlers, and from the further fact that 
all but three short recent lists were furnished by Dr. Le Conte. The 
paper is published in the Canadian Entomologist, Vol. xxu, 1890, p. 
135, and the author has sent out specially bound exti;"as. 

A new Wheat Ply. "-Mr. H. Garman, in Bulletin No.30 of the Kentucky 
Station, describes the different stages of Oscinis variabilis ('1) Loew., 
which he :finds quite abundant in Kentucky, feeding, in the larval state, 
on young wheat. In the fall it especially infests wheat growing upon 
spots where the shocks had stood during the summer, and the author has 
also found the adult in the spring in wheat and grasses, and later in the 
latter alone. He dwells on the importance of the destruction of volun
teer wheat and oats in the fall and winter, on account of the great num
ber of grain insects which they harbor. 

• Kentucky Agricultural Experimental Station, Bulletin No. 30, Lexington, August, 
1890. 
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THE XANTHIUM TRYPETA. 

(Trypeta requalis Lw.) 

By c. L. ~IARLATT. 

The species of Xanthium are such pestiferous weeds and are :-;o wide. 
spread in the United States that a knowledge of any insect enemy of 
importance becomes interesting. The plants of this genus are r~nk 

' strong growers, and possess a pungent odor which seems to protf'ct 
them in a measure from insect attack, as but few insects are known to 
feed on them as compared with other similarly widely distributed and 
abundant plants. 

But two insects, I believe, have been hitherto recorded to feed upon 
tht' Xanthium. These are Rhodobrenus tredecimpunctatus Ill. (-Spheno
phorus pulchellus Schoen.), an account of which, with figures, is giren 

in Riley's Third Report on the Insects of 
Missouri, p. 60, and Syphocoryne xanthi 
illst., an aphid which occurs on theleares, 
and which was described by CEstlund in 
the Fourteenth Report of the Geological 
Survey of Minnesota, p. 36. In addition 
to these, Professor Riley bas reared Gor· 
tyna nitela Guen. from the stems, and bas, 
from Mr. Webster, Cecidomyiid larvre 
from the roots. Mr. Schwarz informs me 
that he has reared an undescribed Cur· 

FIG. 27.-Trypeta requalis : a, sectional culionid (Baris sp.) from the roots, and 
viewoftheXanthinmbnr,showinglarva I have taken a very handsome Ceram· 
in position ; b, larva enlarged with oral bycid (Dectes spinosus Say) on the vlant 
and anal platetl still more enlargert with 
details of the anal and anterior stigmata in Kansas under circumstances which 
(original ). leave no doubt but that the Xanthiu1n is 
its normal food plant. I have also found infesting the seed-pods of 
this plant a microlepidopterous larva, which I have been unable to rear. 

Of greater promise of economic importance, perhaps, than any of these 
is the Trypeta named above, the larvre of which I have known for a 
number of years to infest the Xanthium seeds, but which, until the last 
summer, I have not succeeded in rearing to the adult stage. A full ac
count of this insect is given in No. 1, Vol. n, of the Proceedings of the 
Entomological Society of Washington (pp. 40-44). 

It seems to be as widely distributed as its food-plant, as I have found 
the larvre both at Manhattan, Kans., and in the District of Columbia, 
and the adult is recorded from Illinois, Ohio, and Maryland, and spec
imens slightly differing but probably of the same species have been 
taken in Colorado. A single female was also recently sent to Professor 
Riley, for determination, by Professor Gillette, of Iowa. 

The accompanying illustrations will give a good idea of the habit and 
appearance of the larva. (Fig. 27b ) 
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When full grown the larva is about 5 millimetres ' long by 2 millime
tres wide, is considerably flattened, and is light yellowish or resinous 
iii; color. .All of the many specimens examined, some of which were 
apparently immature, had the 
appearance given in the illus
tration, which, however, seems 
to approach the contracted con
dition of the puparium. The 
larva has never been found to 
occur in more than one of the 
two seeds normally contained 
in the Xanthium bur. 

It reaches full growth in 
September or October, and 
passes the winter in the bur 
unchanged, as represented at 
Fig.27a. In July the transfor
mation to puparium and adult 
takes place, thelatteremerging 

FIG. 28.-Trypeta mqualis. F emale fiy, enlar ged 
(original I. 

late in July or early in .August, and doubtless effects its escape from 
the tough pod by the opening of the latter incident to the germination 
of the uninjured seed. The new burs are at this season green and 
succulent, and can readily be pierced by the female in oviposition. 

The adult insect, the female of which is shown at Fig. 28, is uniformly 
yellowish in color, and has the characteristic brownish maculation of 
the wings indicated in the illustration. 

VARIATIONS IN THE BRACONID GENUS LYSIPHLEBUS. 

BY D. W. COQUILLETT. 

In the proceedings of the U.S. National Museum, 1888, pages 664 to 
669, Mr. W. II . .Ashmead has published descriptions of twelve supposed 
new species of Lysiphlebus, and makes mention of three other species, 
all of which are included in a synoptical table of the North .American 
species. The types of four of these supposed new species were fur
nished by myself, and before submitting them to Professor Riley I care
fully examined them, and reached the conclusion that they all belonged 
to one and the same species. I was therefore not a little surprised to 
learn that Mr . .Ashmead had made four distinct species out of them. 
A.fter perusing the above paper, for a copy of which I am indebted to its 
energetic author, I determined to investigate the subject still further; 
accordingly, on the 14th of December, 1889, I collected a colony of par
asitized aphids from a single bush of Baccharis t•iminalis and confined 
them in one of my breeding cages. Between December 18 and January± 
121 specimens of Lysiphlebus had issued; of which number 57 were 
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maieR and 64 females. Separating these according to the number of 
antenna! joints (a character upon which Mr . .Ashmead lays great stress) 
gave the following results: 

Males: 
14 antenna! joints, 18 specimens. 
15 antennaljoints, 37 specimens. 
16 antenna! joints, 1 specimen. 
15 joints in one antenna and 16 in the other, 1 specimen. 

Females: 
12 antenna! joints, 7 specimens. 
13 antenna! joints, 54 specimens. 
14 antenna! joints, 1 specimen. 
12 joints in one antenna and 13 in the other, 2 specimens. 

From this it will be seen that the normal number of antenna! joints 
in these specimens is fifteen for the male and thirteen for the female, in 
each sex the number varying by one joint more or one less than the 
usual number, the tendency being in the direction of a less number .of 
joints. In those having an unequal number of joints in the antennm 
of the same individual this is evidently the result of a consolidation of 
the last two joints in one of the antennrn, since the last joint in the an
tenna containiug the fewest joints is always longer than the last joint 
in the opposite antenna. This process, however, will not account for 
the varying number of antennaljoints in the different individuals ofthe 
same sex; thus, in the male with Sixteen antenna! joints the last joint 
is comparatively as long as it is in the males with only fourteen antenna! 
joints. As a rule, the specimens with the fewest antenna! joints are 
smaller than the others, and this is also the case with the specimens 
examined by Mr. Ashmead. 

Taking the 37 males with 15-jointed antennrn above referred to, I am 
unable to discover any character or characters by which they can be 
separated into distinct species, or even into varieties. The last anten
na! joint varies all the way from slightly shorter to one-halflonger than 
the preceding joint; petiole of abdomen usually yellowish, sometimes 
with a dusky spot above posteriorly, this spot becoming larger in dif· 
ferent specimens until the entire upper side of the petiole is blackish, 
and this color is rarely still further extended until the entire petiole, 
except a small spot on either side, is blackish; middle coxre usually 
blackish, except the apex, but this color varies in extent in the differ· 
ent individuals until only the extreme base of the coxrn is black; hind 
tarsi vary all the way from as long as to much longer than their tibire; 
the second section of the radius varies from one-half as long to nearly 
as long as the first section; the transverse cubital nervure is sometimes 
hyaline in the middle or is wholly hyaline, an1l in one specimen it is 
entirely wanting in one wing, while in the opposite wing only a frag· 
ment of it remains, but in another specimen it is entirely absent in each 
wing. 

The 54 females with 13-jointed antennrn above referred to vary to the 
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same extent as do the above males; the last antenna} joint varies all 
the way fro'll once and a half to twice as long as the preceding joint. 

Besides the above, I also bred 58 specimens of Lysiphlebus from a 
single colony of aphids found on a tame rose bush. Separating these 
as the preceding, gives the following results: 
Males: 

14 antennal joints, 10 specimens. 
15 antennaljoints, 19 specimens. 
14 joints-in one antenna and 15 in the other, 2 specimens. 

Females: 
12 antennal joints, 2 specimens. 
13 antennal joints, 25 specimens. 

These specimens varied in the same manner and nearly to the same 
extent as did those bred from the aphids on Baccharis, and I am un
able to separate them specifically from the latter. 

In my collection are 5 specimensjfrom the same lot of Lysiphlebus as Mr. 
Ashmead described his L. abutilaphidis from ; one of the males and one 
of the females have the antennrn as in the described specimens, but in 
another male the antennrn are 15-jointed, while in two of the females 
they are only 12-jointed. 

From the above it seems very evident that the number of joints in the 
autennrn varies in the different specimens belonging to the same species 
of Lysiphlebus. If a form with a given number of antennaljoints would 
only confine its attacks to a single species of aphis there might then be 
some room for believing that this form represented a species distinct 
from those having a greater or less nnmber of antennaljoints; but wht>n 
the same form is bred from different kinds of aphids, and the different 
forms are bred from the same colony of aphids, not in a single instance, 
but in nearly every instance, there is very little room to doubt that the 
number of antenna! joints varies in the different individuals belonging 
to the same species of Lysiphlebus. 

From a careful study of a large series of specimens of Lysiphlebus 
from this locality I am firmly convinced that the forms described by 
Mr . .Ashmead under the name of Lysiphlebus piciventris, L. eragrosta
phidis, L. coquilletti, L. abutilaphidis, and L. baccharaphidis, all refer 
to one and the same species. To this category also belongs the Aphi
da rin basilaris of Provancher, specimens from the same lot as Mr. Ash
mead described his L. eragrostaphidis having been referred to the above 
species by L' AbM Provancher himself. In the paper above referred 
to Mr. Ashmead considers A. basilaris as being identical with his own 
previously described Aphidius citraphis, so that the name and syn
onymy of this species, so far as at present determined, will stand about 
as follows: 

Lysiphlebus citraphis (A.shm.). 

Apltidins cit1·aphfs A.shm. 
Apltidaria basilm·is Prov. 
Lysiphlcbus picivcntris A.shm. 
L. erarm>.staphidis A.shm-

L. coq1tilletti A.shm. 
L. abutilaphidis A.shm. 
L. baccha1·aphidis A.shm. 
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BIRTH OF A BEAUTIFUL EXOTIC LEPIDOPTEROUS INSECT IN 
NEW YORK. 

By HENRY Enw ARDS, New York City. 

Some years since Mr. William Grey, of Albany, called m~' attention to 
a most beautiful Gastnia of which he had raised both ~ and I? from 
the roots of an orchid in the hot-house of Erastus Corning, esq., of 
Albany, and was so good as to furnish me with an excellent drawing 
of the ~ insect, as well as to allow me a sight of the specimens, from 

which I made at the time a full de· 
scription, intended for publication 
in" Papilio." By some means, how
ever, my notes were mislaid, and 
have only now been recovered. I 
hasten, therefore, to place on record 
the facts with reference to the sp~ 
cies, and if these lines should reach 
the growers of orchids or lilaceous 
plants, to beg them to look care· 

. .. fully in their plant-houses for any 
FtG. 29. - Oastnia cronis, var. cormngn, male . . 

<original). such strange VISitors as the pres· 
ent. The larvre of the Castnias and those of the allied genus Synemon 
are internal feeders, and are found in the stems or roots of plants belong· 
ing to the natural orders Bromeliacere, lridacere, Lilacew, Amaryllid{Were, 
and Orchidacere. The pupa, like that of Oossus, and Hepialus, is fur· 
nished with a series of small hooked spines on the segments of the abdo· 
men, and when ready to undergo its change to the imago state works 
itself by aid of these spines close to the entrance of its burrow, the 
pupa being protruded beyond it on the emergence of the insect. In the 
excellent, but too brief, monograph of the group by Prof. J. 0. West
wood are given excellent figures of the transformations of a Ohilia.n 
species, 0. eudesmis Gray, which will give a clear idea of the structure 
of the early stages. The species in question difl'ers considerably from 
the type to which it must be referred, and I propose, therefore, to dis· 
tinguish it by a varietal name, viz : 

CASTNIA CRONIS Cram., var. CoRNINOII.-Ground colorofthewing, velvetyblack. 
Disk with a clear white mark, running parallel with internal margin, and reaching 
nearly to the base, whence it is separated by a narrow black line from another white 
triangular spot which touches the thorax, at the extreme base of the wing. On the 
upper edge this mark runs obliquely but almost parallel with costa, to about thecen· 
ter of the wing; there it is cut off straight along the corner of the median vein. The 
space thus inclosed covers about one-third of the whole wing. On the costa is a 
large ovate spot, and along the margin, only near the internal angle, are 5 sub 
triangular spots, aud 2 oblong spots at the apex, all clear w bite. The costa is reddish 
at the base. Secondaries yellow-white, with rather narrow black margin slightly 
dentate on the inner edge. Beneath, the markings are repeated, but the ovate mark 
on costa of primaries, is here triangular, and there is a second triangular mark nearer 
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the apex. Head black, with 2 white spots at the base of the antennre, and 1 in front. 
Thorax also l.Jlack, with red line at the sides, and 4 transverse white dashes. The 
red line at base of costa is also carried on to the thorax. Abdomen cream white, with 
the tip orange. Beneath, the abdomen and thorax are clear white, the coxre and 
tibire black. Exp. wings, 62 millimetres. Length of body, 28 milometres. 1 6, 
1 ~ . Raised from roots of Lrelia majaliB in the hot-house of Erastus Corning, esq., 
Albany, N.Y., by Mr. W. Grey. 

Habitat, Oaxaca, Mexico. 

In Cramer, in which 0. cronis is :figured, the locality is given as Suri
nam, and in Herrich-Scha;ffer, Samml.-ausser. Schm., Fig. 142, 0. 
cronida, which is believed by Westwood to be but a form of cronis, the 
country is quoted as "Guyane franc;aise." It is, therefore, probable 
that our species is a strongly marked local form of the same insect. 
The figure of Cramer, Vol. 1, Pl. 60, Fig. C, differs from the Albany 
specimeus in having the large subtriangular discal mark smaller, and 
by the presence of a broad white ba8al dash above this mark, i. e., 
between it and the costa. The submarginal spots are also much larger 
and more sharply defined than in corningii, those in the apex of the 
latter being lost in the brown cloud of the ground color. The sec
ondaries, too, in Cramer's figure, are wholly without the marginal black 
band, and are represented as pure white. In H.-Schaffer's figure of 
0. cronida, another system of marking prevails on the secondaries. 
The marginal band is very broad, occupying one-third of the wit1g, is 
waved inwardly about the middle, and incloses a series of six small 
white spots, mostly ovate in shape. The primaries bear a greater re
semblance to Oorningii than they do to cronis Cramer. 

THE STRAWBERRY-LEAF FLEA BEETLE (Halticaignita) IN INDIANA. 

By F. M. WEBSTER. 

As a pest of the strawberry field this insect bas this year, in Indiana 
at least, prnven itself to be of no small jmportance. The first report of 
its depredations came from Mr. J. Beard, of New Albany, in extreme 
southern Indiana, who wrote early in September that the insect bad 
been very destructive, beginning its work soon after the mulch was 
burned (probably as early at least a~ July), and was exceedingly abnn
dant, often as many as twenty or more beetles being found on a single 
plant, nearly all of the old plants being destroyed. J\Ir. Beard was of 
the opinion that they were nothing new, only a little more numerous 
than usual. Similar reports of injury to the strawberry came later 
from various localities and extending as far north as Indianapolis. In 
all cases r~ported the method of attack appeared to agree almost ex
actly with that described as occurring at Orlando, Florida. (See INSECT 
I,IFE, vol. 11, p. 369.) 
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I have not been able to secure information in regard to the occurrence 
of these beetles early in the season, and they seemed to disappear from 
the fields about the 1st of September. At any rate, so far as reported, 
July and August are the months during which they are the most de. 
strnctive. The burning over of the strawberry fields after tile crop of 
fruit has been removed, has become very popular among strawbmv 
growers, and it is upon the young plants or foliage which appear aftl'.r 
this that the beetle is most destructive. However, even where no burn· 
ing has been done, portions of fields have been attacked and the plants 
destroyed. From what is now known, it would seem that arsenical 
poisons might be used to destroy the beetles after the fruit has been 
remqved, but whether this will prove an efficient preventive or not 
yet remains to be learned. One thing is certain, the insect is too iru. 
portant to ignore, and the sooner we can learn its life history, and what 
remedies to apply, the better it will be for the strawberry grower. 

DECEMBER 8, 1890. 

ANOTHER PARASITIC ROVE BEETLE. 

By D. W. COQUILLETT, Los Angeles, Cal . 

. 
Up to the present time but very little has been published concerning 

the early stages of the Staphylinidre, a family of beetles commonly known 
by the name of" rove beetles." Until quite recently they were generally 
supposed to feed upon decayed vegetable and animal substances, or 
upon excrementitious matter, but recent investigations prove that at 
least a few of the species are predaceous, attacting small, soft·bodied 
Dipterous larvre. 

On one occasion I saw a Staphylinid larva feeding upon a Dipterous 
larva in a decayed apple; and I find by referring to my note book that 
on the 19th of February, 1889, I saw three beetles belonging to the 
genus Homalota, and each of t.hem had a Dipterous larva in its jaws. 

Some kinds of rove beetles while in the larva state burrow into the 
puparia of certain species of Diptera, and feed upon the internal partR. 
The only other insects known to have a similar habit belong to the 
orders Hymenoptera and Diptera. Among the literature at my com· 
mand I find only two instances recorded where rove beetles have been 
bred from Dipterous puparia: A.leochara nitida Grav., bred by Mr. P. S. 
Sprague from a puparium of A.nthomyia brassiere Bouche. (American 
Entomologist, n, 370.); and an undetermined species of Aleochara bred 
fi:om a puparium of Anthomyia ceparum Meigen, presumably by :IIr. 
James Fletcher (Sixteenth Annual Rept. Ent. Soc. of Ontario, P· 11). 
So far as I am aware these two are the only published instances of beetles 
of any kind having lived in the larva state within the bodies of other 
insects. 
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On the 2d of December, !888, I found a small Ooleopterous larva that 
was at that moment busily engaged in gnawing its way into a pupa
rium of a Syrphid fly ( Oopestylum marginatum Say), which, in the larva 
state, lives in the semiliquid substance in the interior of decayed 
cactus leaves ( Opuntia engelmanni Salm. ). The larva was only 2.5 milli
meters long, and worked very activdy, appearing to stand on its head 
and waving its abdomen about iu its efl'orts to penetrate the skin of tbf:' 
puparium. At the expiration of 2! hours it had completely buried itself 
in the interior of the puparium, and I saw nothing more of it for a 
whole month, when it issued through au irregular hole in the upper 
side of the puparium and soon afterwards spun an irregular, thin, tough, 
white cocoon in the bottom of the breeding cage. The beetle issued 
about 11 weeks later. 

After the discovery of this larva and its curious habits I collected 
quite a number of the puparia of this tly and · succeeded in obtaining 
from them over two dozen larvre similar to the one reterred to above; 
all of these in due time spun their cocoons, entered the pupa state, and 
were finally cha.nged to beetles. Some of these were submitted to Pro
fessor Riley who identified them as belonging to Maseochara valida 
Leconte; and they agree very well with specimens of this species named 
for me a few years ago by Dr. Horn. This species is quite common 
around Los Angeles in early spring, but I can not find any mention of 
it in the various puhlished lists of Coleoptera occurring east of the 
Rocky Mountains. 

The full-grown larva, after issuing from the puparium in which it has 
}ived, very closely resembles Figure 393, page 447, of Packard's well
known "Guide to the Study of Insects." In his figures of Staphylinid 
larvre (i.e., Figures 386, 387, and 388), and also in Schaupp's figure of the 
larva of Staphylinus vulpinus (Bulletin Brooklyn Ent. Soc., vol. III, 

Plate 10, Fig. F), the head is larger in proportion to the body, the latter 
is more slender and elongaterl, and the structure of the last abdominal 
segment is altogether different from that of the Maseochara larva above 
referred to. None of these species, however, belong to the same tribe 
as the latter. 

It is interesting to note that all of t.he rove beetles referred to above. 
as being predaceous or parasitic belong to only three Yery closely re
lated genera, and that all of the insects preyed upon by them belong 

' to the Diptera: and that, too, to the group which pupate within the 
. hardened skins of the larvre. 

PHOSPHORESCENT MYRIOPODS. 

By LAWRENCE BRUNF.R. 

~ The note on "Phosphorescent Centipedes" in the November number 
1
1:0f INSECT LIFE (Vol. III, No.4, p.173) calls to mind a very interesting 
r·xperit>.nce which the writer had with thes~ ligfit-emitting myriopods 

249!18-N o. 7--2 
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during the summer of 1877. At the time in question he was living on 
a farm about 3 miles west of the city of Omaha, Nebraska, aud de. 
voting some time to collecting insects. One night, a damp one aud 
rather cool, during the month of J nne, or possibly later in the summer 
as be was walking through a pasture that had not been burnt over for~ 
number of years, something that looked like a double series of small 
beads of fire was observed crawling about among the dead grass. This 
was certainly something new and needed investigation. An inve~ti"a · 

h 

tion was accordingly made and resulted in the taking of three or four 
moderately large myriopods which were producing the light. These 
were carried to the house, and next day transferred to an ordinary tin 
cigar box where they were placed between layers of fresh green moss, 
and put away iu a shady nook behind the house. In this locality they 
were kept alive for a week or more, and examined carefully day after 
day. 

That these were not the larvre of some Elaterid, but true Myriopods 
there can be no doubt. They were a many-jointed affair, with two pairs 
of legs to each joint. Then, too, they laid a dozen or more eggs while 
confined in the cigar box between the layers of moss. These eggs were 
globular, of a semitransparent whitish color; and were, as nearly as 
remembered now, about 1.75 to 2 millimetres in diameter. The full· 
grown myriopods were very similar in their general appearance to our 
common prairie "many-leg" that often occurs by the millions and is 
then known as the "army worm." The luminous species now under 
consideration is, however, a trifle the larger form. As nearly as mem· 
ory serves, they must have been fully 1~ to 1! inches in length and one· 
fourth inch in width. In color they were yellowish brown, and had the 
edges of each segment margined with a narrow yell ow line above. There 
were also two small round yellow marks upon each segment dorsally, 
one near each lateral edge. These latter were about 1 millimetre in 
diameter, and were the source of the phosphorescence when the animal 
was placed in the dark. The light that was emitted was whitish and, if 
it is remembered correctly, more marked or intense at one time than 
another. 

Just what has become of these few specimens of luminous myriopods 
is not known; but it is the writer's impression that they were put in 
alcohol with a lot of other things and put away for "keepR," since all 
efforts to discover them since have proved fruitless. Neither has the 
old farm been visited since at the right time of the year to secure other 
specimens. 

If it is correctly remembered, the fact of finding these light-produc· 
ing myriopods was mentioned to Professor Riley, who seemed to doubt 
the determination, suggesting that they might be the larva of Melanac
tes piceus, * or some other closely related Elaterid or Lampyrid. That 
they were not these latter it is positively known, from the fact that at 

"Now known to be Lampyrid ( Phengodes and Zarhipia ).-Eds. 
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the time a copy of Le Baron's Fourth Illinois Report was referred 
to and a careful comp_arison made with the figure of that insect. Then, 
too, the writer has always (that is from a period as far back in life as 
be can recollect) known the difference between a "thousand-legged" 
worm and a " worm." 

Everything being favorable the coming summer, it is the present in
tention to secure specimens of this luminous Nebraska myriopod that 
will speak for themselves. In the meanwhile let us hear from other 
American entomologists who may have seen light-producing myriopods 
in this country. 

The animal is, without doubt, exclusively a nocturnal form, since a 
careful search during daytime failed to reveal any specimens of it. 

THE PREPARATORY STAGES OF EUSTROTIA CADUCA. 

By D. S. KELLICOTT, Columbus, Ohio. 

At Rives Junction, Jackson County, Michigan, in July, 1876, I ob
tained from a larva found eating the fruit of Nuphar advena, a specie
of Eustrotia which Mr. Grote described and named in Canadian Ento
mologist, Vol. vrn, p. 207, Eustrotia caduca. I have since sought for 
this larva in many localities without success until July of this year at 
Oorunna, Michigan, where it occurred, not uncommonly, on the yellow 
pond lily growing in the Shiawassee River. At the time of the first 
finding I had but recently commenced to observe insects, and very im
perfect notes were made; the more favorable opportunity of last month 
has enabled me to give more exact data concerning its characters and 
habits. 

The eggs.-These are placed on the upper side of floating leaves, in 
irregular patches of a few in number, and at a little distance from one 
another. They are hemispherical, 1 millimetre in diameter, and with a 
waxy hue; the surface is beset with about thirty meridional, u.odular 
ridges. 

The young escape by cutting nearly off a round lid which it lifts on 
a hinge. Soon after escaping the larvre are 2 millimetres in length with 
large head and slender body; the skin is green with numerous pilifer
ous spots. The first molt occurred the third day; after this event the 
tength was 7 millimetres; the black spots had disappeared leaving the 
general color pale green with faint white dorsal and subdorsal lines, head 
lustrous and immaculate. The subsequent growth was rapid and there 
was no other notable change until the last molt, so I will only describe 
before and after this change. Those under observation reached this 
period .July 11. They were then 20 millimetres in length, elongated, 
tapering slightly from the middle to the extremities; head narrow, 
smooth, pale luteous with faint brown dots, body naked, pale yellow-
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green markings almost obsolete; there are, however, faint dorsal, Rub. 
dor~al and stigmatallines; legs and feet concolorous or paler; stigmata 
elliptical, white with dark rings. 

By July 15 maturity was attained; an average larva was then 32 
milllmetres long, of the same general form, but the coloration was 
darker and the ornamentation quite decided. In this respect there 
were two easily distinguished varieties, a darker aud a lighter. The 
subdorsal and stigmatallines were reenforced 'by interrupted reddishs 
brown stripes, or in the lighter ones by rows of reddish spots on the 
posterior edges of the rings in place of the stripes; in the darker ones the 
dorsal lines often have the spots on either side. Several mature lame 
were seen without a tracB of the red marks. The head at this stage 
was strongly speckled with small brown spots. 

The cocoon consh;ts of a delicate gauze of white silk through which 
the pupa may be seen and to which it is firmly fastened by the cremas
tral hooklets. 

The pupa measures 14 millim etres; the color dark brow1i and black; 
there are no distinguishing features. Cocoons upon the leaves. 

The imago began to issue after a pupal period of 8 days. 
Those found in 1876, as before said, were feeding in the fruit; in the 

present instance they were invariably found devouring the leaves. In 
case these are floating, they were found exposed on the upper surface; 
in other cases they were beneath or concealecl in folds. When at rl'~t 

or when disturbed the head is thrown round-usually to the left-op· 
posite the middle of the body, so that the animal has the form of an 
inverted J. 

It doubtless becomes necessary for larvre feeding, as this one does, to 
swim freely. That of A.rzama obliquata, for instance, swims powerfully 
by horizontal undulations of its body, while that of Eustrotia caduca 
swims strongly, but by an entirely different motion, i.e., the posterior 
third of the body is bent downwards, like the tail of a crayfish, then 
qmckly pushed backward, thus kicking the water and driving itself 
ahead by jerks. 

A LIST OF SPHINGIDlE AND BOMBYCIDlE TAKEN BY ELEUTRIO 
LAMPS AT POUGHKEEPSIE, N. Y. 

BY HARRISON G. DY AR. 

The specimens enumerated in the following list were taken from the 
globes of part of the electric lamps at Poughkeepsie at intervals of 
about a week during the summer of 1890, from June 14 to August 14, 
inclusive. In many instances the moths were left in the globes from 
after one visit to the next, so that the numbers given under the bead· 
jUg of a certain day often include those of the preceding 6 or 7 days. 
Before June 14 no large number of specimens were caught, and after 
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August 14 they had almost ceased to come in, partly because of the 
lateness of the season, but more on account of the cold and rainy 
weather that followed. 

The Sphingidre were comparatively few in number, being most abun
dant from July 9 to 17; 21 species were taken in 122 examples. The 
most abundant species was Paonias myops, followed by P. exccecatus and 
Protoparce celeus, as may be seen from the list. 

The Bombycidre were much more numerous, 93 species being taken 
in 7,871 examples. The three species, Halisidota tesselata, Olisiocampa 
americana, and Hyphantria cunea were most abundant, comprising 82 
per cent. of the whole. H. tesselata and 0. americana comprise 65 per 
cent.~ while H. cunea forms 48 per cent. of the remainder, leaving only 
18 per cent. for the other 90 species. It will be seen that the number 
of specimens captured increases rapidly to a maximum on June 24 and 
then decreases regularly, with the exception of July 28, when but a 
small lot were taken. The numbers represent the number of each spe
cies that was taken sufficiently well preserved for identification. In a 
few instances they are followed by an interrogation mark m when the 
identification was at best doubtful. 

From a consideration of the figures I think at a fair estimate the 
electric lights of Poughkeepsie must destroy annually 25,000 Bomby
cid lB, of which fully 8,000 are Halis·idota tesselata. I wish to express 
my thanks to Mr. James H. Van Norstrand, of Poughkeepsie, who bas 
charge of trimming the lamps that I visited, for his kind cooperation 
in the collection of these moths. 

I 
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Sphingidre. 

Deilephila chamoonerii Harr . . • • . . . . . . 1 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Deilephila lineata Fabr . . • . . . . . . . . • . . . 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ~ 
Philampelus pandorus Hb .....•.•.... . ..... . ... ... <-.. . •• •.. • ••••. .• • . •. . . . . 1 1 2 
Philampelnsachemon Drur. .... . ..... 1 .•.... .... .. ...•.. 2 . ••.. .. . . .. 1 . •• •.. 4 
.A.mpelophaga cboerilus Cr. . . . . . ... . . 1 . .... ... .... . ..... , . • . . . 1 .• .. . . . •. • . . ••• ••• 2 
Ampelophaga myron Cr . . . . . . . . . . . . . . . . . . . 1 1 . . . . . . 1 3 1 1 . . . . . . 8 
.A.mpelophaga VHsicolor H .. ••.•. . .. .. ••... 

1 

. ..... . ..... . 

1

. ..... 1 -.. . -- -. · ·- · . . •. - · · · · · · · · • 1 
Protoparce celeus Burm . .. ... .. . . . . . . . . . . . . . . . . . . . . . . . . 1 5 2 2 1 3 1 i 14 

i~~~~ak~l~!~o~~n.t.If7~. : ::::::: :: :: : :::::: :::::: ·: : ::: :::::: · ---~- ····i· ·:::: : ····2· :::::: ~ 
p mxdru~Iferarum S. & A ................ . ..... . . . .. . 1 ..... . . ... .. . .. ... .•.•. . .•... . 1 

~Ptjnxgor i!lsC.~:am. .. . .. ... .. .. •. . 1 . ..... ... . . . . ..... ······ I· ··· !······ ...... ..... . 1 
P nx ohersis Hub . ..•.. . .• . . . . . . . . . . . . . . . .. . . . . . .. . . . .•... 1 1 . . . . . . 1 2 5 

Chlrenogrammajasminearum Bd . . . . . .. . . . ... .. .••••. . ... . . . ... . . 1 . .. . . . . ... .. . .. . 1 
Ceratomia. amyntor Hb. .. ...... .••... . .. .. ....• . . .. . . . 1 1 . .. . . 2 ...... ... • . . 4 
EllemaharrisiiCJem.. . .... ..... . .. . . ...... ... ... . ..... .. •.. 1 . . . .. . .... .. .. .. . . . ... 1 
Triptogon modesta Harr . ...• , . . . . . . . . . . . . . . . . . . . . . . . . 1 2 . . . . . . . . . . . . . . . . 3 
Smelinthus geminatus Say .. ... . ..... . .. .. , . . . . . . . . . . . . . . . . . . . . . . 1 4 2 7 
~aonia.s excrecatus S. & .A. . . . ......... . . . . . . . . . . . . . . . . . . . . . . . 6 , 5 1 6 3 21 

no mas myops S. & .A. . . . . . . . . . . . . . . . . 4 1 2 5 9 I 5 1 4 6 36 
Paouias astylus Dur. . . . . . . . . . . . . . . . . 1 ..... ·I·... .. . . . . . . . . . . . 1! . . . . . . . . . . . 2 

Total.... . ..... .... ... . .... . .. . . 6 , 6 i 3 8 30 , 22

1 

8 23 16 _ 122 

~rnmbidia, pa~:::;:i:~-- .. .. .. .. .. . . . . . . . . . ... , ~' . .. . .. , . . . . J.. . ·I 1 . . . . . . . . • . . . 5 6 
EypoprepialucosaHiib ...•........ .. l •• •••• ••••• • l· ·· ··· ···-··1 9 8 1' 5 61 4 , 32 

uphauessa. mendica Wlk . •.•• •. ..... , ... . 1 1 3 3 . .... . ..•.. .. . . .. . ... ... i 8 
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------- ----- - -
Bombycidre - Continued. I 

Calosamia promethea D . . . . . . . . . . . . . . . . . . I... . . . . . . . . . . . . . . . 3 1 ... .. ·1· . . . . . . . . . . 4 
Calosamia angulifera W ....... . •••••..••. . . 

1

.. .. . . . . . . . . . . . . . . 1 , . . . . . . . . . . . . . . . . • • . . . . . . 1 
Platysamia cecropia Linn . . . . . . . . . . . 1 3 4 23 15 1 3 . . . . . . . . . . . . . . 49 
HYJlerchiria io Fabr* .. . ... .. . . . . . . . . . 12 13 14 20 27 9 9 2 . .. . . . 106 
Eacles imperalis Dur . . . . . . . . . . . . . . . . . . . . . . . 2 1 5 16 7 5 I 4 . • • • . . 40 
Citheronia regalis Fab .. ....... . . . . . 2 1 1 4 1 1 4 . •• • . . 14 
Ani•ota stigma Fab . . . . . . . . . . . . . . 1 a 3 2 _. . . . . . . . . . . . . . . 9 
Dryocampa rubicnnda F . .. . .. . . 3 .. .. .. .• . . . . -3 8 8 2 2 2 28 
Clisiocampa americana H. . ... . .. .. .. 15 508 1, 382 429 82 3 2, 419 
Clisiocampa disstria Hb . . . . . . . . . . 1 . . . . . . 82 29 1 5 . . .. . 118 
Gastropacha americana H . . . . . . . . . . . . . . . . . . 1 1 . . . . . . • . . . . . . • . . . . . . . 2 
Tolype laricis Fitch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 4 

1 
4 

Prionoxystus robin ire Peck.. .. .. . ... . . .. . . . 1 1 2 2

1 

3 . . . . . . . . . 1 1 10 

Total . ..... . . .. .. . .. .. .. .. . ... . 11818811,578 ~ l,19B l.074J78"
1

917'"
1

5o3[7,87i 

• Male and female specimens occurred in this species in the following proportion, which is typical 
of all. Bel!;inning with ahout 8 per cent 'f the proportion increases as the specimens taken are older. 

H.io o ... .. ...... ....... ......... ··I 11 I 
H.io'f ... ... ..... .. . .. ... . ... .. . . 1 12 l 18l 23 l 8 l 7l 1 ~ I· ___ . -I 2 2 4 1 2 I ... ...• 

92 
14 

STEPS TOWARDS A REVISION OF CHAMBERS' INDEX, WITH 
NOTES AND DESCRIPTIONS OF NEW SPECIES. 

By LORD w .A.LSINGH.A.M. 

[Continued from p. 326 of vol. u.] 

LITHOCOLLETIS, Z. 

l have lately had the advantage of purchasing the types of North 
American Tineidm which were used by Professor Frey for the descrip
tions contained in three papers published in the 8tettiner Entomolo
gische Zeitung. They confirm with very few exceptions the conclu
sions arrived at from independent evidence as to the synonymy of the 
numerous species lately noticed in "Steps towards a Revision of Cham
bers' Index." In one or two instances it is necessary to make slight 
corrections and as these should not be delayed I submit herewith a 
revised list of the recognized American species of the genus Lithocolle
tis in what appears to be their natural sequence according to their re
lationship with the European species as arranged in Staudinger and 
W ocke's Catalogue. 

This list embodies the following corrections: 

1. Lithocolletis argentifimbriella, Clem. (1859 ). 
= fuscocostella, Chant b. ( 1875 ). 

2. Lithocolletis quercialbella, Fitch, (1859). 
= longestriata, F . ,f" B. (1873). 
= tJIU'I'cibclla, Chamb. (1875 ). 

3. Lithocolletis subaureola, Frey, (1878). 
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The type of lon,qestl'iala F. & B. bas I'Dilllled lllt' to recogu1ze Chamltl•r,' des('fiption 
of quercibella as more applicai.Jie to it than to subaureola. Froy, with wLieh I b:ul prt• 
viously plaeetl it. L. saba ureola Frey must for the present I.Je regarcled as a ~-:oorlsp~
cies, I.Jut longestriata F. & B. and quercibellaChamu. mustgiYe waytoqueroialbella Fitch 
of which they are synon)HJS. L. fuscocostella Cham b. has already been rightly iden: 
tifietl as a synonym of argentijimbriella Clem. 

L. quercialbella Fitch is distinguished from aryentifimbriella Clem. I.Jy having three 
instead of four dark margined costal streaks and I.Jy the tirst of t be~e streab u~ing 
only slightly oi.Jliqne and almost exactly opposite to the first dorsal streak, wbere118 
in argentifimbriella the second costal is opposite the first dorsal and the first co~tal iH 
very oi.Jlique and decide<lly precedes it. In his description Fitch writes'' three or four" 
costal streaks; it is possihle that he may have had both species I.Jefore him, hut his 
further remark that the costal and dorsal streaks radiate from a common centor ap
plies with far more correctness to longest1·iata F. & B. than to argentifinlbl'iella Clem., 
in which the oblique first costal streak is very decidedly sep1nate from the others. 

Lithocolletis fragilella F . & B. 

= trijasciella (f Hw.) 1<'. & B. 
The single specimen on which Frey and Boll founded their announcement (with a 

•· ~ ") of the occurrence of trifasciella H w. in America is now before me, and althou!(h 
it confirms my opinion that it i::~ tli~tinct from the European form its greater size may 
possibly separate it frotH fmgilella should its life history be worked out, but there is 
apparently uothing in its markingl:l to distinguish it, and it will be safer to regard it 
as a form of that species, at least until a series of specimens can be examined. 

Lithocolletis alni. 
= alnirorella, Cham b. 

Chambers' description of Lithocollelis alnivo1·ella appeared in the Cincinnati Quar
terly Journal of Science, vol. u, p. 302, No. 4, which contains the description, is 
dated October, 1875. 

In the Annales de la Societe Entoruologique de France, Bulletin No.:Jl, p. 112, issued 
on the 14th of April, 1875, Ragonot described a new European species as Lithocolletis 
alnit·o1·ella. 

The name alnit·orella is ·consequently preoccnp ied in this genus and I would sug· 
gest that the American i!pecies should in future be known as Lithocolletis alni. 

Lithocolletis fasciella. 

= unifaseiella Cham b. 
Lithocolletis nnifasciella Cham b. was described in the Cincinnati Quarterly Journal 

of Science, V(ll. n, pp.103-4 (ltl75). This name is also preoccupied by a European 
species described by Tengstrom in 1865. I propose that the American species be 
known as Lithocolletis fasciella. 

Lithocolletis betulivora sp. n . 

. lntennw, grayish above, white beneath. 
Palpi, white. 
Head and face, white, crown tufted with reddish-saffron. 
fhorax, reddish, saffron. 

Fore tfings, ilhining reddish-saffron, no basal streak, a small co!ltal spot at one-fourth 
the wing length and a small dorsal spot nearer to the base dull white, a slender 
fascia at the middle of the wing angnlated outwardly near the costal margin has 
one or two black scales on its outer edge; beyond this a small costal streak and 
an opposite dorsal r.treak, I.Joth dull white, with a few blackish scales on their 
outer edges. A group of black scales at the apex of the wing is preceded on the 
costal and dorsal margins by dull white, not sufficiently conspicuous to be called 
costal and dorsal streaks; 'cilia grayish, their bases tinged with saffron, a slender 
Llackish line along their middle, passing round the apex. 
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Hind wings, dark gray ; cilia gray . 
.Abdonten, gray tinged with saffron posterinrly. 
Hind legs, whitish, with a very faint indication of darker Acaling on the penultimate 

tarsal joint. ·• 
Exp. : al. :-7 millimetres. 
Hab.-United States. 
I ype <j? .Jfus. Wlsm. 

Received from Dr. Riley, bred from birch, 1884. This species can not be confounded 
with any of the birch-feeding species of Europe, among which cavella Z. approaches 
it more nearly than others. 

Lithocolletis grindeliella, sp. n. 

Antennm, dull gray, with slightly paler annulations. 
Palpi, grayish. 
Head, crown tufted with mixed iron gray and reddish brown scales ; face grayish. 
Tho1·ax, ferruginous. 
Fo1·e wings, pale ferruginous, dusted with iron gray arid clouded with blackish scales 

beyond the middle of the wing to the apex; three whitish costal streaks, very 
indistinct, at about equal distances apart, the first and second of which are out
wardly oblique and are met at a somewhat acute angle on the middle of the 
wing by two even less distinct dorsal streaks. faintly dark margined externally; 
the third is a mere sp()t., opposite which is a small spot at the base of the cilia at 
the anal angle; immediately preceding the apex is a conspicuous curved white 
costal 8pot divided from a smaller and less conspicuous one below it by the 
cloudy streak of black scales which runs to the apex; cilia with a ferruginous 
tinge, becoming gray at and within the anal angle, and having a few black 
scales below the apex. 

Bind wings and cilia, grey . 
.Abdomen, dull grey ; anal tuft pale. 
Legs, whitish, tarsal joints unspotted, tibire barred with gray externally. 
Exp.: al. : 8 milliruetres. 
Bab., Alameda County, California. 
Type J Mus. Wlsm. 

This description taken from a specimen given rue by Dr. Riley was bred from Grin
delia robusta in October. It is nearly allied to solidaginis F. & B. but is somewhat 
more snffnsed with dark scales along the costal portit>n of the wing. 

Lithocolletis faginella Z. 

In my previous paper, while I mentioned this species in the list of larva~ and their 
food plants [Ins. Life II. p. 120 t 1889)] I forgot to record its occurrence in America on 
the evidence of a specimen in Dr. Riley's collection which can not be separated from 
the European forms of this species. I have no information as to the exact locality 
whence it was obtained. 
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LITHOCOLLETIS. 

1. bagenii, F. & B. ( 187 ~l). 

= necopinusella Chamb. (1:<7~). 
2. fi tchella, Clem. ( 1860). 

= § quercifoliella, Fitch, (1859), [ Ar
gyromiges]. 

= quercitorunt F . .f· B. (1873). 
3. rileyella, (Cbamb. 11:!75). 

= tenuistrigata, F. <j" B. (1876). 
4. int~ignis, Wlsm. (188!!). 
5. clemensella, Chamb. (1&71). 
6. lucidicostelb, Clem. (1859). 
7. argeutifimbriella, Clem. ( 1859). 

=fuscocostella, Chamb. (1K75). 
8. quercialbella, Fitch, ( 1859). 

= longestriata, F. g· B. ( 11:!73). 
= quercibella, Chamb. (1875) 
= quercipulchella, ('ham b. (1878),MS. 

9. subaureola, Frey, (187tl). 
10. caryalbella, Cbamb. (1871). 
11. lucetiella, Clem. (1859). 

= amigmatella P. <J B. (1873). 
1~. albanotella, Cham b. (1875). 
13. alniella (T Z., 1846), F. & B., N. 

America (11:!73). 
14. ostensackenella, Fitch (1859). [.Argy· 

romiges.) 
= robi11iella, Fitch (1859). [Ana.-

campsis, larva only.) 
= ornatella, Ch~ntb. (1871). [Leu

canthiza.] 
15. gemmea, F. & B. (1873). 

I 25. minntel111, Frt>y (187~). 
26. diapbauella, Frey ( 1878). 
27. scudderella, F. ,\: B. (1bi3). 
28. obsoleta, F. &. B. (1873). 
29. obscuricostella, Clrm. (1 ·'359). 

= r·irginielta, Chamb. (ltii1). 
30. reriferella, Clem. (1859). 
:n. sexnotella, Chamb. (1880). 
32. argen tinotella, Clem. (11:!59). 
33. occitanica, F. & B. (1876). 
34. amama, Frey (1878). 
35. celtifoliella, Cbamb. (1871). 

= nonfasciPlla, Cha1nb. (1871). 
= celtisella, Cham b. (1871). 
= pusillifoliella F. <j" B. (lt:l76J. 

36. cinciuoatiella, Cbamb. (1871 ). 
37. caryrefoliella, Clem. (1tl59). 

= juglandiella, Clem. (1861), la1'1!a. 
3>3. macrocarpella, Frey (1878). 
:39 um bellularire, Wlsm. (1689). 
40. gaultberiella, Wlsm. (1889). 
41. ledella, Wlsm. (1889). 
42. nemoris, Wlsm. (1889). 
43. ulmella, Cbamb. (1871). 

= modeata, F. ,f' B. (1876) . 
44. cooglomeratella., Z. (1t:li5). 

= bicolorella, Cltamb. (1878). 
= obtuailobre, Frey (1878). 

45. quercivorella, Cbamb. (1879). 
46. australisella, Cha,llib. (11:!78). 
47. solidaginis, F. & B. (1875). 

16. robiniella, Clem. (1858). 
=pseudacaciella, Fitch(1859). 

gyromiges.] 

= solidaginisella, Cbamb. (1880), 
[ .. :11·- ' 48. griucleliella, Wl~m. (1890). 

17. ublerella, Fitch (1859). [.Argyrom
iges.] 

= amorphreella, Chamb. (1877). 
= amorphre, F1·ey (1tl78). 

1~ . morrisella, Fitch (1t!59). [Argyrom-
iges.] · 

= robiniella, Clem. (1859-partim). 
= texanella, Z. (1875) . 
= amphicarpceella, Cltamb. (1877). 

19. pomifoliella, ;t;. (1839). 
= cratregella, Clem . (1859). 
= deceptusella, Chamb. (1879). 

20. faginella, z. (1846). 
21. incarnella, Wlsm. (1889). 
22. alnicolella, Wlsm. (1889). 
23. alni, Wlsm. (1890). 

= § alnirorella, Cltamb. (1875). 
24. ostry<Bfoliella, Clem. ( 1859). 

= mirijica, F. <J B. (1t!73). 

49. cbambersella, Wlsm. (1889 ). 
= § quinquenolella, Chamb.(l880). 

50. basistrigella, Clem. (1859). 
= intermedia, F. tj·B. (1873). 

51. auronitens, F. & B. (Hl74). 
52. desmodiella, Clem. (1859). 

= grega1·iella, Jfrt. (1881) . 

53. toxicodeudri, Frey, (1878). 
54. aceriella, Clem. (1859). 

55. guttifinitella, Clem. (1859). 
var. a. guttifinitella, Clem. +rescn· 

lelia, Cltamb. (1871). l'ar. 

an. ap.? 

56. obstrictella, Clem. (1859). 

57. coryliella, Cham b. (1871 ). 
var. a. coryliella, Cham b. +ostry· 

ella, Cbamb. (1871). 

58. oregonensis, Wlsm. (1889). 
59. tiliella, Cbamb. (11:!71) . 
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60. symphoricarpella, Chamb. 
symphoricarpa;ella, Chant1. (1875). 
= symphoricarpella, Frey. (1878). 

61. fragilella, Frey. (1878). 
= trifasciella (T Hw.), F. & B. 

(1873). f Syn. an. sp. nov. 
62. affinis, F. & B. ( 1876). 
63. mariella, Chamb. (1875). 
64. tritreniella, Chamb. (1871). 

= consimilella, F. 4' B. (1873). 
65. fasciella, Wlsm. (1890). 

= ~ unifa~ciella, Chamb. (1875 ). 
66. castanella, Chamb. (1875). 
67. bostonica, F. & B. (1873). 
6ti. ignota, F. & B. (1873). 

= helianthisella, Chamb. (1874 ). 
= helianthivorella, Chamb. (1875). 

69. ambrosiella, Cham b. (1871). 
= nobilissima, Frey (1878). MS. 

70. elephantopodella, Frey ( 1878). 
71. actinomeridis, Frey (1878). 
72. eppelsheimii, Frey (1878). 
73. bethuniella, Chamb. (1871). 
74. lebertella, Frey (1878). 
75. betulivora, Wlsm. (1890). 
76. bifasciella, Chamb. (1878) . 
77. tubiferella, Clew. (1860). 
78. populiella, Chaml.l. (1878). 
79. atomariella, Z. ( 1875 ). 

80. salicifoliella, Chamb., (1871). 
[l=salicifoliella, Clem. (186l)lart•a.] 

81. hamarlryadella, Clem. (1859). 
=alternatella, Z. (1875). 

EXTRACTS FROM CORRESPONDENCE. 

The Icerya in Honolulu. 

Yours of the 18th instant in regard to the lcerya at Honolulu is received. Some
thing over 3 years ago I aent a letter of inquiry and inclosed specimens of the 
Icerya and Red Scale to Mr. Irwin, of Honolulu, but heard nothing from it until the 
past summer, when I received a letter from Mr. A. Jaeger, to whom my letter of in
quiry had been shown. Among other things Mr. Jaeger writes me under date of May 
17, 1890, as follows: 

• * • "The rest of them (scales) have made their appearance, one after the other, 
and last but not least, the cottony scale, about 9 months or perhaps a year ago. 

When in September last my attention was first called to this new insect I had no idea 
of its destructiveness. As a matter of fact we have this curse on fifty or more prem
ises (gardens) in the neighborhood of Honolulu, and if we do not make great efforts 
to destroy the same our gardens and perhaps the whole country may be ruined." 
Before writing to me Mr. Jaeger had sent specimens of the pest to Dr. H. W. Hark
ness, the President of the California Academy of Sciences, and Dr. Harkness pro
nounced it the genuine lcerya purchasi, and advised Mr. Jaeger to write to me for 
some of the Vedalias. PreiSident Kercheval, of our county board of horticulture, 
and Inspector W eis, of this city, collected a colony of the Vedalias and I put them up 
for shipment to Honolulu, where thfly arrived in good condition and were colonized 
upon the Icerya infested trees and plants. 

This is all the information that I possess upon this subject, but will make further 
inquiries, and apprit!e you of the result.-[D. W. Coquillett, Los Angeles, Cal., Nov. 
24. 1890. 

1\IR. JAEGER'S ANSWER TO INQUIRIES JUST MENTIONED.- Your letter of November 
25, has duly come to hand, and I am glad to be able to answer your questions. 

1. Locality where the lool'ya wasjo11nd.-Seaboard of Honolulu, including Waiki and 
Kalihi, distance about i miles, the whole stretch being say from 2 to 4 miles in width. 
No reports have been received from other districts or from any of the other Islands. 

2. F'i?·st introduction.-Spring or summer of 18~9; first specimens seen by myself and 
others in Septeml.ler; looked upon them as curiosities. lb. April, 1890, however, awoke 
to a sense of danger. At a meeting held during the month a gentleman asserted that 
he bad not planted a new tree or shrub on his premises for years, and still they were 
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infested worse with Icm·ya than :tny of his neighbors, and attributed it to the bring. 
ing home of boxes of C:tliforuia fruit at the arrival of every ste:tmer. 

This ga ve me a clew as to bow the lctrya might have come hc•re. I found that all 
the trees (principally samang) on the leeward side of the California Fruit Store (6o. 

called) were very badly infested with this scale, whilst within a quarter of 11 wile 
distant none could be found, and even trees of the same kind (t~amang) about 60feet 
to windward I found perfectly clean; the same results with other fruit stores, only 
there were not so many trees near by. This was in May. I have no doubt that we 
are indebted to our California friends for this pest, but as they have been otherwise 
kind to us we readily forgive. 

3 . Damage.-None to speak of; a few of course; have cut down some good trees, 
although they were advised not to. 

4. Plants attacked.-Ali of the citrus family, samang, casuarina, mesquite, ban. 
yan, breaJ.fruit, mango, vi; various shrubs, such as roses, hibiscus, crotous, etc., in fact, 
nearly everything except eucalyptus, palms and sugar-cane. An experiment to in· 
fest the latter with Icerya failed on account of the arrival of the r·edalia shortly 
afterwards . 
. 5. What rmnains of tht: I cerya.-Two boys who have been supplying my T"edalia cage 
with I cerya all a long, told me on November 15, 1890, tllat no more of the foocl could 
be found anywhere. The boys have their own horses and were only too anxiou~ to 
earn t.heir 2G cents a day, but I knew from my own observations that. they were cor. 
rect and I gave up the cage. Since then some few of the Icerya have been noticed, 
but I don' t think that they ever will become a pest again. 

There is this, however, to be said : That for some months past nobody has seen a 
JTedalia here, and it would be impossible for me to-day to produce a specimen of this 
inc;ect in any of its stages. During August and September last they were so abun
dant under many of the trees that one might have scoope1l them np with a shovel. 
The probability is that the Vedalia will make its appearance again shortly.-[A. 
Jaeger, Honolulu, December 26, 1890, to D. W. Coquillett. 

List of Coleopterous Larvce sent by C. V. Riley to F. Meinert of Copen· 
hagen, for the University Museum, in exchange for European Specimens 
from the Schiodte Collection. 

1. Calosoma externunt Say, young larvre , 
Alabama. 

2. Amara obesa Say, larvre, Kansas. 
3. Galm·ita janus, Fabr., larva, Wash

ington, D. C. 
4. Hydrophilus triangularis Say, young 

larvre , Missouri. 
5. Silpha incrqualis Fabr., larvre and 

pupa, Missouri. 
6 . .Adelops hi1'tus Tellk., larvre, Mam· 

mot.h Cave, Kentucky. 
7. Maseochara valida Lee., larva, Cali

fornia. 
8. Stilicus angular-is Lee., larvre, Texas. 
9. Olophrum obtectum Er., larva and 

pupa, Washington, D. C. 
10. Megilla maculata DeG., larvre and 

imago, Washington, D. C. 
11. Hippodamia convergens DB Geer, lar

vre and pnpre, Missouri. 
12. Coccinella 9-notata Hbst., larvre, pupa, 

imago, Indiana. 

13 . .Anatis 15-punctata Oliv., larvre and 
pu!Jre, Washington, D. C. 

14. Psyllobora 20-maculata Say, larvre, 
Michigan. 

15. Chilocorus bivulnerus Muls., larvre, 
pupre, imago, Louisiana. 

16. Epilachna borealis Fabr., larvre, im· 
ago, Alabama. 

17. Epilachna co1'rupta Muls., larvre, im· 
ago, New Mexico. 

18. Olibr·us ergoti (Walsh) Casey, larvre, 
imago, Indiana. 

19. Aphorista vittata Fabr., larva, Wash
ington, D. C. 

20. Stenota1'sus hispidus Herbst., larvw, 
pupa, imago, Washington, D. C. 

21. Endontychus big·uttatus Say, larvre, 
Tennessee. 

22. Triplax unicolor Say, larvre, pupa, 
Missouri. 

23. Erotylus Boisduvali Chevr., Jarvre, 
New Mexico. 
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24. Murmidius ova/is Beck, lar"rre, pnpre, 
(attached to kernels ofrice,)Wash
ington, D. C. 

25. Silvanus cassire Reiche, larvre, pupa, 
imago, Alabam:t. 

26. Hemipeplus marginipennis Lee., larva, 
Florida. 

27. Mycetophagus obsoletus Melsh., larva, 
pnpre, Wal:!hington, D. C. 

28. Carpophilus hemiptm·us Linn., larva. 
29. Ca1'P0philus dimidiatus Fabr., larval, 

ima~~:o, Sonth Carolina. 
30. Stelidota geminata Say, larvre, Mis

souri. 
31. Phenoliagrossa Fabr., larvre, Missonri. 
32. Psephenus LeContei Lee., larvre, New 

York. 
33. Macronychus glabratus Say, larvre, 

Michigan. 
33t. Nemosoma parallelum Melsh., larvre, 

Washington, D. C. 
34. Trogosita virescens Fabr., larvre, Cali

fornia. 
35. Alaus oculatus Linn., lar"a, pupa, 

Florida and. Missouri. 
36. Hemirhipus fascicularis Fabr., larva, 

Missonri. 
:n. Drasterius dorsalis Say, (=elegans 

Fa hr.), larv:e, Indiana. 
38. Agriotes mancus Say, larva, imago, In

diana. 
:l9. Lurlius hepaticus Germ., half-grown 

larva, Florida. 
40. Melanotus comn~unis Gyl!h., larva, 

pupa, imago, Indiana. 
41. Dicerca obscura Fabr., larvre, New 

York. 
42. Buprestis rujipes Oliv., larva, Florida. 
43. Chrysobothris femomta Fabr., larvre, 

pupa, Missouri. 
44. Photinus pymlis Linn., larva, Mis

souri. 
45. Photuris pennsylvanica DeG., larvre, 

WaRbington, D. C. 
46. Chauliognathus marginatus Fabr., 

larva, New York. 
461. :rhanasinws dubius Fabr.,larvre,Mich

igan. 
47. E1'1wbins g1'a1mlatus Lee., larva, Flor

ida. 
413. Hemiptyclws punctatns Lee., larvre, 

New Jersey. 
49. rrillctta expansa Lee., larva, Califor

nia. 

50. Sinoxylon declive Lee., larva, Califor-
nia. 

51. Psoa maculata Lee., larvre, California. 
52. Canthon lrevis Drury, larva, Missouri. 
53. Euparia castanea Serv., larvre, imago, 

Alabama. 
54. Polyphylla occidentalis Linn., larva, 

New Hampshire. 
55. Chalepus tmchypygus Burm., larvre, 

Georgia. 
56. Euphoria inda Linn., larvre, Washing

ton, D. C. 
f,7, Allorhina nitida Linn., larva, New 

Jersey. 
58. Parand1·a brunnea Fabr., larvre, New 

York. 
59. Elaphidioninerf!le Newm., larva, Flor

ida. 
60 . .Arhopalus fulminans Fabr., larvre, 

pupa, Washington, D. C. 
61. Neoclytus cap1·rea Say, larva, pnpa, 

Kansas. 
62. Cyllene picta Drury, larva, pupa, im

ago, Missouri. 
63. Rhagium linealum Oliv., l:lrva, pupa, 

New Jersey. 
64. Stei1·ostoma depressum, larv:E1 Snrinaru, 

South America. 
65. Liopus haldemani Lee., larvre, pupa, 

Georgia. 
66. Sapm·da calca1·ata Say, larva, Kansas. 
G7. Saperda 11estita Say, larva, Michigan. 
68. Saperda fridentata Oli v., larvre, pupre, 

imago, Michigan. 
69. Tetraopes tetraophthalmus Forst., lar

vre, New Hampshire. 
70. Donacia piscatrix Lac., larva, pupa, 

Michigan . 
71. Lema tl'ilineata Oliv., larva, imago, 

Missouri. 
72. Coscinoptera dominicana Fa.br., larva, 

pupa, Missouri. 
73. (}1-aphops pubescens Melsh., larvre, 

Ohio. 
74. Doryphora 10-lineata Say, larvre, :\Iis

souri. 
75. Doryphora juncta Germ., larvre, Mary

land. 
76. Chrysomela rlisntpfa Rog., larvre, 

Texas. 
77. Lina SC1'ipta Fabr., larval, pupa, im

ago, Pennsylvania. 
78. Gast1·oidea cyanea Melsh., larvre, 

pupa, Washington, D. C. 
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79. Monocesta coryli Say, larvm, Missouri. 
~0. Dialn·otica longicont·is Say, lan-re, 

Missouri. 
81. Trirhabda. tomentosa Linn., larvn· , 

pupa, Missouri. 
82. GalerncadecoraSay, larvm,Washing

ton, D. C. 
83. DiRonycha alternala Ill., larvm, pupa, 

Missouri. 
84. Gmptodem c.halybea Ill., larvm, New 

York. 
F<5. Graptodemfoliacea Lee., larvre, Colo

rado. 
86. Dibolia rerea Melsh., larvm, pupre, im

agos, New York. 
87. Microrhopala vittata Fabr., larva', 

pupa, Washington, D. C. 
r:s. Cassida it':rana Crotch, larva, Texas. 
89. Coptocycla aurichalcea Fabr., larv<l', 

Virginia. 
90. Chelymorphaa.rgUitLicht, larvm,Iowa. 
91. Bntchus obsoletus Say, larvm, pupa, 

imago, Indian Territory. 
92. Scotobates calcaratus Fabr. , larva, 

1\'ashington , D. C. 
93. Diaperis hydni Fabr., larvre, imago, 

New J ersey. 
93t. Hypophlreus parallelus Melsh, lar

vre, imago, Michigan. 
94. Platyderna ellipticnm Fabr., larvre, 

pupa, imago, Washington, D. C. 
95. Bolitothcrus bifm·cus Fabr., larva, 

Massachusetts. 
96. H!1rneno1·us rufipes Lee., larva, Wash

ington, D. C. 
97. Syncli1·oa punctata Newm., larva~ . 

Missouri. 
98. Penthe pirnelia Fabr., larvre, Michi

gan. 
99. Oxacisdorsalis Melsh., pupa, Florida. 

190. Mordella 8·punctata Fabr., larva, 
Missouri. 

101. Hon1ia minutipennis Riley, triungu
lins, Washington, D. C. 

lO:t. A1·amigus fulleri Horn, larvre, pupa, 
New Jersey. 

103. Pissod~s strobi Petk, lan·;u, \\'n~h

iugtou, D. C. 
10-t. Liss01·lioptnts simplex Say, Ian·a·, 

Georgia. 
105. Authonomus grandis Gyllh.f, Iarvm, 

pupa, imago, !\texico. 
106. Magdalis armicollis Say, lan·a·, pupa, 

imago, Michigan. 
107. Conot1·aclielus nenuphar Herh8t, lar-

v:t>, Ohio. · 
108. Tylodenua jo1•eolatum Say, Iarra, 

pupa, lnd1aua. 
109. Chalcode~·m1ts (!'Ileus Bob., larvru, 

Florida. 
110. Balaniuus nasicus Say, larvre, Wash

ington, D. C. 
111. Centrinus picurnnus HerbAt, Jarvm, 

Indiana. 
112. Rhynchophorus cruentatus Fabr., 

larva, Florida. 
ln. Scyphophorus yuccre Horn, larva, 

pupa, California. 
114. Sphenophorus 1·obustu s Horn, larva, 

pupa, California. 

115. Eupsalis minuta Drury, larvre, pupa, 
Missouri. 

116. Scolytus 4-spinosus Say, larvre, pupm, 
Missouri. 

117. Phlceotribus liminaris Harr1s, larvre, 
New York. 

118. PhrenicobiuR chamreropis Lee., larvm, 
Georgia. 

119. Sino:cylon basilare Say, larvre, imago, 
Washington, D. C. 

1:20. Litargus tetraspilotuP Lee., larvre, 
West Viq~inia. 

121. Mordellistenajloridensi~ Smith, l!lrvre, 
pupa, imago, Florida. 

122. Ten ebrio tenebrioides Be~uv., Iarvre, 
imago, Michigan. 

128. Disonycha collaris Fabr., larv:e, 
Michigan. 

124. Paratenetus punctatus Sol., larvre, 
imago, Washington, D. C. 

Eggs of the American Meromyza: a Correction. 

Kindly allow me space in your journal for a correction of the proceedmgs of the 
Entomological Club of the American Association for the Advancement of Science, 
as reported in Vol. III, No. 2, of INSECT LIFE. 

I am made to say that according to my experience the eggs of Meromyza americana 
are placed abo' e the ensheathing parts of the blades of wheat. What I did state 
was, that I had very generally found them upon the ensheathing parts, not above. 
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Following the reading of Professor Osborn's paper on insect diseases, some one stated 
that experiments were under way looking to the destruction of the Boll Worm by 
means of the bacteria which accompany a disease of larval Pieris rapre. Without giv
ing my reasons in detail, I stated that this disease did not seem to me a promising 
one for the purpose, and suggested that diseases which affect the Forest tent cater
pillar (not the "Tent caterpillar"), or the striped cut worm, might prove more avail- · 
able. In justification of this opinion I may uow add that with a good dea.l of expe
rience with the disease of P. rapre, in the laboratory and out, I have yet to see an 
unquestionable .instance of the transfer of the disease to another species. Here at 
Lexington the two species, P. rapre and P. protodice, are about equally common and 
occur together. A field in which fully 75 per cent. of P. 1'apre were affected was under 
close observation during the past summer, and not a case of the disease in P. protodice 
was obser>ed. With the dead larvre of P. rapre abundant in the cabbage, and their 
fluids constantly spread over the leaves by dews and rains, a better test, on a large 
l!cale, of the communicability of this disease could scarcely have been devised. Ap
plied to the case of the Boll Worm this is negative evidence, but none the less worth 
considering where it is important to get prompt returns for labor .-[R. Garman, 
Lexington, Ky., November, 1890. 

Beetles and Moths infesting Stored Corn in Venezuela. 

I take the liberty ot forwarding by mail a small insect which causes great damage 
to Indian corn when shelled and warehoused, with the request that it be examined 
and given its proper designation. This insect attacks the ripe corn after being shelled 
and stored and causes great fluctuations in the market price, and from this cause 
alone the cereal in question has frequently risen from $1 to $9 or $10 per "fanega'" 
(240 pounds).-[E. H. Plumacher, U. S. consul, Maracaibo, Venezuela, August 11, 
11:390. 

REPLY. The imects prove to belong to the following species: 
Calandm oryzre L., Echocm·us maxillosns Fab., Trogosita mauritanca L., Tribolium 

ferrugineum Fa b., and one of the grain moths, Ephestia sp., of which a few specimens 
were found, but all too badly damaged to be specifically determined. The first four 
insects mentioned are cosmopolitan beetles and infest stored grain the world over. 
The first mentioned, C. 01·yzre, was by far the most abundant in the sample sent and 
doubtless causes the major part of the injury. A closely allied insect, Calandra 
graflq,ria, also widely distributed, has been reported to be very injurious to stored 
grain in Chili and doubtless also occurs with you. 

The larva of the Trogosita is now doubtfully supposed to be carnivorous in habit 
and to feed on the larvre of other insects. It was long supposed to feed on the grain, 
and its carnivorous nature is still somewhat of a mooted question. The habits of 
the other three beetles are similar. The early stages and also the adult forms feed 
on the grain, as does also the adult of the Trogosita. 

The species of Ephestia is either E. kiihniella or E . interpunctella, both well known 
grain pests. It will be very desirable for you to send us additional samples of the 
grain, containing, if possible, the larvre and pnpre of this motb, so that the species 
can be positively determined. The matter is one of considerable interest as it may 
throw some light on the origin of the so-called Mediterranean Flour Motli (Ephestia 
kiihniella), which is still in doubt. 

No complete remedy for these insects has yet been devised, although considerable 
effort has been made in this direction both in this country and Europe. Preventive 
measures of value consist in maintaining the utmost cleanliness about granaries, in 
keeping the walls freshly whitewa!:lhed, and in shifting the grain from time to time. 

Of the direct remedies the most satisfactory and available one is the use ot bisul
phide of ca.rbon, which may be satisfactorily employed if the grain is kept in tight 
granaries and bins. After all the cracks have been closed as tightly as possible, an 
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open nssel containing the bisulphlde of carbon should be placed on the grain. Thi~ 
substance is extremely volatile, and the vapor is heavier than air and will pmneate 
the entire mass of grain. Great care must be takeu in the use of this snllst,anc~, ns 
it is extremely inflammable. The carbon bisnlphide does no harm to the grain what· 
ever and t.he odor is soon lost upon airing, and experiments seem to sllow that the 
germinating power is not affected by its use. If the grain can be tightly inclosed 
for this experiment the amount necessary is small, not more than li pounds to each 
ton of grain being rf'quired. Of course in more open bins or cribs a larg(•r amount 
will be necessary, anu the application will have to be repeatrd at much shorter 
intervals. 

Naphthaline and benzine may also be employed, and as tile lattPr is also highly in. 
flammable, t.he same precautions are necessary in its use as with the bisulphide. Its 
action is ~omewhat slower and larger quantities will need to be used. It will be 
best to place the naphthaline powder or benzine at the bottom of the bin or bnlk of 
grain. This can be accomplished by the use of tubes. In India hollow bamboo 
rods are used for this purpose. The naphthaline act.s as a repellant, and also has 
insecticide properties. Benzine acts iu the same way, and its msecticide value is 
much gn·ater, but is inferior to the bisulphide. The use of naphthaline, howevPr, i~ 

objectionable, because it gives a more or less permanent odor to the grain.-[Oct.l4, 
I,.<~o. J 

S'?7.eet Potato Root· borer. 

I inclose yon in a small tin box some pieces of sweet potato and the bug and worm 
that has destroyed our sweet potato crop for 3 years in this neighborhood. The bug 
or worm goeA down the vine from above the ground. I find a small hole down tllrongh 
the middle of the vine into the potato. If there is any way to destroy this bug which 
the Department knows of, it would be a great blessing to this commnnity.-[T. H. 
Edwanls, Bay View, Harris County, Tex. · 

REPLY.-The insect in question is known as the sweet potato root-borer(Cyllu 
fonnicm·ius). This insect is treated in the report of the Entomologist, in the annual 
report of this Department for 1879, page 249. It is a widely distributed insect and 
has been reported from China, India, Madagascar, Cuba, Louisiana, anu Florida, and 
was doubtless introduced into the United States through Cuba. The early stages are 
passed in the sweet potato, the eggs being deposited in cavities eaten out by the 
parent beetles. The larvre burrow in the root in all directions. When full grown the 
pupal state is assumed in caYities near the end of the larval burrow and the mature 
beetle on emerging continues to feed on the potatoes. No remedy has been suggested 
except the one given in the report cited, which is to dig the potatoes as soon as they 
are found to be infested and feed those containing insects to stock.-[ October 13, 1890.) 

The Whip-tail Scorpion. 

Yours of the 3d instant duly to hand. In reply will say I am very cautious not to 
handle t.be ·whip-tail Scorpions with my bare hands. I have never seen the eggs. I 
found the young specimens under the rain tubs, old wood, etc. They generally have a 
hole they hide in when I look for them, but dig them out. I often smell the acid odor 
you ment.ion when I find the large old ones. On one occasion several~ ears ago I was 
holding one on a large chip, taking a good look at him, when he ejected a stream at least 
afoot upwards, and it fell upon my sleeve about the elbow. I was afraid it would go 
into my face. I was very careful that he did not turn the hose on me any more. That 
was the only time I ever saw that operation, and I have handled dozens of them. 
I do not know if that is one of their means of defense, or whether it was just acci
dental that it so happened. People here mostly are afraid of them. The colored 
man I referred to in a former letter was the first person I ever heard of that took 
them in the hand. He said he saw some one handle them, but was afraid of the~ 
himself. Some say they apply the poison with the tail after cutting with the big 
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claws. I am glad the Apecimens arrived in as good order as they did. I would like 
to ko011· if they are really poisonous or hurtful. If you should wish any more I can 
furnish them to you . We have plenty of the common Scorpions- stinging kind. I 
saw an old one with six or eight young ones on her hack, riding them around. My 
wife was stung several times with these. It is like a wa8p sting only.-[Dr. L. B. 
Rowland, Silver Springs Park, Marion County, Fla., October, 1890. 

H orse flies in Texas. 

I have specimens of the insects mentioned iu my last letter. The little fly that 
bites the horses' ears you will find in the cap box; I captured two of them. They were 
so gorged with blood that they rotted in two days, but perhaps you will recognize 
them. In th" same box you will find flies that bite the horses' legs and belly; 
you will perhaps notice two different kinds of these small flies; the one with the 
green eyes bite the belly and the gray-eyed ones the legs; you will also find another 
big black fly which looks ll ifferent from the one I sent you before. In that bottle 
you will find the gray Tabanus and the green-eyed one, also some Hymenoptera. In 
the square bottle your will find some beetles. The beetles come in at the window at 
night, but the flies I captured on the horses. [F. W. Thurow, Hockley, Harris County, 
TPx., June 20, 1890. 

RF:PLY.-The specimens have been determined as follows: 
Chry6ops vittatus Wied. is the_ species mentioned in your former letter and also 

inclosed in your last letter. 
Chrysops sp. is the little fly which bites the ears of horses. It is too badly damaged 

to determine specifically. 
Tabanus lineola and T. costalis ? are the gray-eyed 'flies which infest the legs of the 

horses. 
Taba11us sp. is the green-eyed fly mentioned. It is too badly injured to be deter-

mined. 
Tabanus american us is the large black fly. 
Tabanus molestus? is the gray fly. 
Chrysis sp. is the Hymenopteron, also too much injured to be further determined.

[ June 26, 1890.] 
A Borer in a T ree F ungus. 

I send you by mail to-day what may be a peculiar study of insect life, a piece of 
fungus growth which I secured for the purpose of painting, thereon a landscape. 
While standing on a mantel awaiting the convenience of the artist, the holes you 
will find in it appeared, evidently spoiling it for artistic effect. I noticed about them 
a number of minute flies but no larva, but a few days ago I detected the operation 
of some individual inside. I have closed up the holes and send it to some one better 
able to investigate than self. I don't know that it will be new or interesting but. 
concluded no serious harm would be done by for~arding it to you.-[T. P . Hen
derson, Hulton, Pa., September 3, 1890. 

REPLY.-" " " This fungus of the genus Polyporus has been bored by one of 
the common fungus beetles known as Boletotherus bifurcus. It is a common insect, 
but is seldom noticed except by those who are searching for it. Careful examination. 
of the fungus sent shows three living beetles, but no larvre or pupre.-[September 4 ~ 
1 ~90.] 

Migration of Callidryas eubule. 

I send you inclosed a butterfly that has been attracting a great deal of attention 
in this part of Alabama·. 

They are flying over our country by millions, from a northwesterly direction in a 
tmutbea8terly course. When they come to trees or houses they rise gradually and fly 
over them. They light but for a short time on leaves and flowers and then hasten 

24998--]fo. 7----3 
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onwanl. What is t.he name of this buttertly f What iR the worm called f l'pon 
what dol's it feed f-[John M. Davis, Fayette Court-Hou&e, Alabama, September 1:!, 
113()0, 

REPLY.-The butterfly which you send is known as Cullid1·yas eubuh, and we are 
very glad to get your not.e npou the migration of this species. It feeds upon the dif. 
ferent plants of the genus Cassia, the most common of which in your vicinity is, 1 
believe C. grandijfora.-[September 16, 1o90.] 

The Brassy Flea Beetle injuring Corn. 

Inclosed you will please find an envelope in which are some insects which I will call 
the corn flea. They have infested the corn in this locality pretty generally the pr~s~u 1. 

season. It attacked the plant when not more than two blades high, and has kept a! 
work on it all the season up to the present time. As the corn grew they seemed to 
increase in numbers until there would be as many as a dozen or more to the blade. 

It keeps on the underside of the leaf most of t~e time and will jump if disturbed 
in the least, and sometimes will jump at the mere approach of a person. .From this 
habit, it seems to have escaped the notice of nearly every farmer until his attention 
is called to it. I have asked a number what they thought was the cause of tbe 
blight of the corn blades, and, with but one exception, they have attributed it to the 
dry weather, until their attentions were called to the little pest. I alsoinclo~ a 
corn blade that you may see the effect as it appears. Can you tell who the littlB 
stranger 1s, and something of his history and habits ·T-[J. J. Baldwin, Westfield, Ind. 
October 6, Hl90. 

REPLY.-The little insect which you call the "corn flea" is known to entomologists 
as the Brassy Flea Beetle ( Chmtocnerna pltlicaria). This insect is often observed feed
ing as you describe it both upon corn and grasses, but its life history is not known 
nor has it ever been reported in sufficient numbers to make it worth while to look 
into the matter of remedies.-[ October 10, 1890. 1 

The Banded Sand Cricket. 

Having discovered the "missing link" which connects the Crustacea with the Or
thopterous insects, I send it to you to-day by mail in a tin box. Some oue left this 
insect for me at my office, and as yet I have been unable to say where it was cap· 
tured. It is safe to conjecture, however, that it was found at Miles City or viciuity 
about September 28, 1890, as it was alive and in an open tin can when I arri1·ed at 
my office. Never having seen this insect before, I write to ask what it is f-[C. A. 
Wiley, Miles City, Montana, September 29, 1890. 

REPLY: The insect whicb you send is a specimen of the Banded Sand Cricket 
(Stenopelmatus fas ciatus) . This insect is found not uncommonly under stones and 
in a loose soil from Idaho to t.he Pacific coast at•d southward. It is carnivorous, 
feeding upon other insects, and in the Southwest is greatly feared by th" Mexicans, 
who consider its brte to be extremely poisonous. This is, however, unquestionably a 
mistake, and probably arises from the fact that Arachnids of the poisonous genus 
Galeodes somewhat resemble these sand crickets and are found in similar locatioos. 
With regard to your suggestion that this species forms a connecting link bet ween the 
Crustacea and the Orthoptera, I may state that it belongs to the Orthopterous family 
Locustidm, which includes the long-horn grasshoppers, the katydids, and the stone 
crickets.-[ October 4, 1890.] 

A curious Bedbug find. 

Referring to page 21, Vol. III, the article on bedbugs in 'unusual places reminds 
me of a find made by myself :;orne time ago late in October. Passing a swamp, I saw 
some cat-tails in the distance, which I procured after some tall wading. What wa' roy 
surprise, after placing them in the carriage, to find the heads of each spike craJDDled 
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with bedbugs; leastwise the woman sai•l they were such, as they looked and smelt 
like them. But the mystery to me was, how on earth did they get there, a. mile from 
any house, and in the midst of a pond, always known to be full to the banks with 
water. Perhaps they crossed iu the winter on the ice. At all events, as the poet says, 
"They got there all the same." [Dr. E. Sterling, Cleveland, Ohio, September 26, 
1890. 

REPLY. It is altogether probable that the bug which you found upon the reeds was 
a different species although resembling the bedbug. " " " -[September27, 1890.] 

The poisonous Spider of Australia. 

Mr. G. B. Federli, viticultural expert, writes: " I made inquiries about the bites of 
the Lathrodectus, aud the following information will very likely be of some interest to 
you. T. W. Taylor, a miner, residing at Wooragee, Beechworth, was bitten by the 
Lathrodectus on the first joint of the first finger. Immediately afterward a darting, 
painful sensation, followed by rapid swelling and severe pain, were experienced. He 
applied to a doctor, who amputated the first joint of the finger. The Italians, who 
are working in the bush at Chiltera and elsewhere, I am to!J, in the case of bites of 
the Lathrodectus or by the bull-ant, apply at once soft earth, with a preference for 
black soil, if close at hand, and I am assured with successful results." 

Mr. C. McPherson, of Shepparton, who wa~ bitten by one of these spiders in the 
foot, says: "At firllt it is just like the prick of a pin. Then for a time the pain Ill

creases unt.il it becomes unbearable and excruciating. The time I was bitten was 
about 4 o'clock in the morning. The spider evirlen tly fell from the ceiling. I was 
bitten on the toe and suffered for about 4 or 5 hours. A chemist gave me a prescrip
tion that stopped the pain. After the pain ceased perspiration broke out right up 
the calf of t·he leg. 

"I kuow a man who was bitten in a closet and suffered for some weeks. He ran 
about like a mad person. Mrs. Dennis, of Cosgrove, was bitten on the finger, and a 
doctor scarified the joint. 

"The spiders take up their abode in deserted houses, sometimes in the walls or ceil
Ing of unoccupied houses. They frequent outhouses. 

"I have known some cases where symptoms of the pain have reoccurred at regular 
seasons."-[C. 0. Montrose, Shepparton, Victoria, Australia. 

Notes from Mississippi. 

The Cabl>age Pionea (Pionea rintosalis, G.).-This worm has been more numerous 
than last sea!lon, and has been more destructive as a garden pest than any of the other 
worms named below. 

The Cabbage Plnsia ( Plusia b1'assicre, R.).-Quite abundant in every garden in this 
locality, doing some injury. 

The Southern Cabbage Butterfly ( Pieris p1'otodice, B.).-Not as injurious as the 
above-na1ued worms. 

The Greasy Cut-Worm (larva of dg1'otis ypsilon, R.)-More numerous than last 
season; very destructive in all gardens during April and May to young cabbage and 
tomato plants. 

The Tomato Worm (Sphinx qui'''quemaculata).-This worm has been quite numerous 
and very damaging to tomato vines and its fruit. Captured one specimen well sup
plied with little cocoons of .Jpanteles cong1·egatus, like Fig. 73, page 105, Bulletin Ag
ricultural Experiment Station of Nebraska, Volume III, Article No. 2. 

The Striped Cucumber-Beetle (Diab1'otica vittata).-Very damaging to !!quash and 
cucmnber vine;;; al!!o observed feeding upon bu~:~h beans. 

Tho Squash-Vine Borer(illeliltia celo, W . ).-Very injnriou1:1 to squash, cucumber, 
anrl cashaw vines. 

The Melon Worm (Phakellura hyalinatalis, L. l .-Very destructive the past season, 
eating cavities into melons, cucumbers, and cashaws; also devouring their foliage. 
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Proconia undata. Found specimens feeding on okra durin!! August. 
The Celery Worm ( Papilio asterias, C. ).-This is tlle first season I obHel'l'tld t.his cat

erpillar in this locality, feeding- on parsnips and carrots in large numbers. 
The Boll Worm, (Heliothis armigera, H.).-Reported from every district in this 

county as the chief enemy known to cotton this Reason; its damage will reuuce the 
yieltl fully two-fifths. The general injury to the corn crop is not as great as cou1mnu. 

The Corn-root Worm ( Diabrotica 12-punctata ). -The larva of the same very destruc
tive to young corn plants during April. 

Tbe Granulated Cutworm (larva of .Ag1·otis annexa).-Reported from all parts of 
this county quite numerous and very destructive to young cotton plants during April 
and May. 

The Tobacco Worm (Sphinx carolina).-Very common, as usual. 
The Garden Web-worm (Eurycreon mntali.s, G.). -Quite numerous on cotton and 

sweet-potato vines, injuring the same t.o some extent. 
"The Spotted Grapevine Beetle (Pelidnota Pltnctata, F.).-This insect doing some 

damage to grapevines, but are yet in !united numbers in tllis locality. 
The Satellite Sphi11.r.-This insect found feeding on grapevines durmg June a 11 ,. 

July. 
The Grape· leaf Folder ( Desm in maculalis ).-Very numerous and destructive to grape· 

vines this past season. 
The Common Yellow Bear ( Spilosoma l'irgin~ea).-Doing some injury to grapeviuP.'. 
The Yellow-necketl Apple-tree Caterpillar (Datana minislm) observed in large 

numbers on apple trees in this locality. 
The Fall \Veb-worm (Hypha11t1·ia cunea, D.)-This insect has been more numerous 

than common, defoliating a great number of trees in this county, chiefly among~t 
them the following: Apple, pear, plum, crab apple, wild plum, pecan, persimmon, 
mulberry, sweet gum, black or sour gum, sycamore, sourwood, black locust, shell-bark 
hickory, and also observed them devt.uring cotton plant&. 

The White-marked Tussock Caterpillar ( Orgyia leucoatigma, S. ).-Captureu several 
speeimeus defoliating apple ttees. 

The Green-striped Maple-worm (.Anisota rubicunda, F.).-This caterpillar &tripping 
the foliage of maples in this county to some extent. 

The Catalpa Sphinx (Sphinx catalpre,. B.).-Quite numerous and destructive to the 
foliage of every tree in this locality. 

The American Silkworm (.Antherea polyphemus, L.).-Tbis insect found feeding on 
the foliage of several forest trees in this county. 

The Antiopa (EuvaneBsa antiopa, L. ).-This caterpillar has been (tnite numerous in 
this section of our cotmty, feeding chiefly on the foliage of tlle slippery-elm tree. 

The yellow and black Swallow-tail Butterfly (Papilio turnua, L.)-This insect baa 
been numerous and very damaging to some forest trees. 

The Cottonwood Leaf-beetle (Lina sc1'ipta. F.).-Qmte numerous and destructive to 
the Cottonwood in this county. 

Tlle Twig Girdler ( Oncideres cingulatus) .-Very common on hickory, pecan, and per· 
simmou trees. [Geo. H. Kent, Roxie, 1\liss., September 20, 1890. 

Carnivorous Habits of Locusts. 

Is it common for the locusts to be carnivorous f Yesterday in picking off some 
Zebra caterpillars from cauliflower!! in my garden I noticed a common red·legged 
grasshopper whose actions arrested my attention. Examining him I fuuntl he waa 
eating an insflct. He was so occupied he allowed me to take him up in my hand 
when I ~;aw that he was chewing away at the abdomen of the striped bug, snch 38 

eats cucumber vines. Replacing llim on the plant he completed his meal, leaving 
nothing but the wings. This was a surprise to me, as I supposed all the grasshoppers 
were strictly vegetarians. I have noticerl that the common fire-fly is carnivorous.
[ George L. Clark, Boston, Mass., October 1, 1890. 
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REPLY.-It is not common for locusts to be carnivorous, hut instances such as that 
which you mention are occasionally observed not only with locusts but with other 
plant-feeding insects.-[ October 2, 1890.] 

Citheronia injuring Cotton. 

I send you a worm that has this year for the first time made its attack on the cotton 
plant. Please examine him and tell ns something about him and what we are to 
expect from him in t.he future. He bas destroyed considerable cotton plant in some 
places. He attacks and eats the plant much the same as the small cotton worm d!JeS, 
onl.1· he eats stalk as well as leaves -[D. C. Scarborough, Natchitoches, La., October 
2, 1890. 

REPLY.-The caterpillar which yon send is the so-called Royal-horned Walnut 
caterpillar, and is the larva of a handsome moth known as the Regal Walnut 
moth (Cithe1·onia regalia). This caterpillar has been recorded a01 feeding upon quite 
a variety of trees and shrubs, among them walnut, hickory, butternut, persimmon, 
and sumach, but so far as known it has never been recortled al'l feeding upon cotton. 
It is a comparatively rare species and has never been recorded in sufficient nnruberl'l 
to do any appreciable damage. It.s large size and brilliant coloration.render it easily 
seen, and the few IYhich will be found upon cotton plants may be killed by hand wit,h
out taking any other precautions.-[October 6, 1890.] 

Gelechia cerea1ella in Virginia. 

We send with this sample of wheat raised in Virginia near Gunston which has a 
new kind of a bng in it to 11". At fiist we thought it was the black weevil, as it tats 
out the heart of the grain, but as you see it produces-a fly. We are finding it in a 
large number of samples offering, but have never had quantity enough to tell how it 
will affect the flour, or if the grain will heat if in bulk as weevil will do.--[W. H . 
Tenney & Sons, Georgetown, D. C., September 18, 1890. 

REPLY.-The pest is the Angournois grain-moth ( Gelechia cerealella ). You will 
find an account of this insect in the annual report of this Department for 1884, pages 
345 to 355, which contains a digest of the information which we have concerning it. 
We are not informed as to whether the grain will be more apt to beat ia bulk if at
tacked by this insect. The quality of the flour, bo"'ever, is unquestionably damaged 
by its presence in numbers, and it will pay you to adopt stringent measures to pre
vent this insect getting a fo 1thold in your mills. The best method of destroying it 
will he to quarantine all infested grain in tight bins and disinfect it by means of the 
carbon bisulphide treatment. Of this substance not more than It pound to a ton 
should be used.-[October 7, 1890.] 

Appearance of wheat infested with Hessian fly. 

" " ~ In roy report on Hessian fly I shall deal with the effect of larvre on young 
plants. I think you have never quite agreed with me as to the appearance of affected 
plants. I send to-day two boxes, one of injured and one of healthy plants. Now I 
have not myself touched these, but Professor Plumb went to the field with me, dug 
up what I told him to. I send these, A being infested and B healthy plants. This 
is pure guesswork. I want you to look these over and tell me the result. How many 
mistakes have I madeY-[ F. M. Webster, La Fayette, Ind., September 20, 1890. 

REPLY.-Of the lot .d. (infested plants) :37 were infested and 1 was healthy. Of the 
lot B (healthy plants) 6 were infested and 35 healthy. The diftereuce in the general 
color of the two lots is quite marked but I strongly suspect that the common wheat 
rust has SOlnething to do with this, since the yellowing of the less infested plants is 
evidllutly due to the greater abundance of rust on them than on the plants more 
attacked by Hessian fly. * " " The stooling or fasciation of the plants is just 
what one would expect, as this tendency to stooling is the common result of any 
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influence which deplett•s or checks the growth of the plant. An interesting qnPstiou 
arises in this connection, namely, whet.IH•r a mild attack of }lt-ssian fly may not he 
an actual benefit, bPcansc I believe that l'lfcet,ivestooling is a desideratum in all winter 
whPat regions. At least it used to be so in my farming days, and the policy of sowing 
thin rather than thick was based upon the tendency to stool. 1 believe that two 
months hence, or d nring the winter season, the appearance of the plants h:11 11v 
infested and those but little affected by Hessian fly will be totall y ch :~ngPd; i.e. th~ 
badly infested field will be much more yellow in appearance than the non-inf1,ste1J. 
This is what I meant, and what has probably led you to believe that I did not agr•·•· 
with you in the appearance of affected plants. It will be very interesting to har1, 

this experiment repeated, of Professor Plumb's choosing, in a fite ld not affected by 
rust. In such case you would have to depend entirely on the gTI'ater tendency to 
stooling of the infested plants, and not be guided very much by color. Is this not 
so, or do yon claim that the work of the Hessian fly, in addition to causing the stool· 
ing, also induces a darker color ofleaf f-[September 24, 1890.] 

House-fly Parasites. 

" * Inciosed you will find some common house flies which are infested with 
parasite!l. I first discovered t.hem last season and not infrequently find a fly npon 
which I can count a dozen with my naked eye, and, as soon as the fly is killed, Iiley 
walk off briskly on their six legs. It bas been a matter of remark that flies are 
scarce this year and can it be possible that these mites are decimating the pestsT
[Miss Sarah Parker, Gouverneur, St. Lawrence County, New York, September 2~, 
1890. 

REPLY.-• * " The mites which you found upon the common bouse fly are the 
young forms of the species w llich Professor Riley described in the first report of the 
Unite<l States Entomological Commission as Trombidinm muscarum, and it is very 
common in this country as well as in Europe, where the larval form was previously 
descrilmd as .Astoma parasiticum by the French entomologist Latreille. This six
legged form which you have noticed is a larval form. After leaving t.he fly it crawls 
away and sheds a skin, coming out as a reddish colored eight-legged mite.-[Septem
ber 25, 1890.] 

Night Swarming of Lace-wing F lies. 

Inclosed yon will find an insect that. has fairly taken possession of our littleisl:mds. 
It works in the night, and at daylight bides in cracks and out of the way places 
where the sun's rays do not penetrate. " " " [James J. W. Doyles, first assistant 
keeper, Cape Flattery Light Station, Washington, Aug. 30, 1t!90. 

REPLY • " " The matter proves to be one of cousi<lerable intl'rest, as the insect 
is one of suspecterl abnormal hahi ts. It is one of the lace- winged flies and is known 
as Polystrechotes pu.nclatus. · While the majority of the insects of this family are air
breathers in their lan-al states, it bas been suspected that the larva· .of tLis ereatnre 
are aquatic, bn tin all of them the larvre are predaceous and carni vorons and as they 
feed very little or not at all as adults, they are beneficial rather than injurious in
sects. If the supposition concerning this species is correct, it should be breeding in 
great numbers in some fresb-water stream or pond near your light, or possibly at 
some distanee, as they are strong fliers. It is a matter which would be very interest
ing to investigate as they are present in snch large numbers, and it seems that with 
careful watching you ought to see the females lay their eggs. It ought not to he 
much trouble to watch the eggs hatch, and thus ascert.ain the habits of tLe larva. 
The place of oviposition would indicate a good deal. 

We should b13 \·ery glad to have you look into the matter a little and to report any 
observations which yon may make.-[ September 11, 1890. _1 
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GENERAL NOTES. 

RECENT PAPERS ON EUROPEAN GRAPE INSECTS. 

Our energetic and enterprising friend, M. V. Vermorel, the founder 
and owner of the Viticultural Experiment Station at Villefranche, 
France, which we visited last year, has just published the first two 
numbers (iu one volume) of a new quarterly journal* devoted to viti
culture. The volume is almost entirely taken up by two excellent en
tomological papers. The first is entitled "Contributions a l'etude du 
Gribouri," by E. Dupont, and gives careful original observations on the 
oviposition and larval injury of Adoxus vitis, a Chrysomelid beetle 
which is very injurious to the grape in Europe, and which occurs also 
in the boreal portion of North America. A colored plate illustrates the 
egg and the young larva, while two other plates illustrate contrivances 
to observe the working of the larva on the roots of living -plants. The 
second paper is a very complete monograph of ''La Cochyle" which is 
a Tortricid moth ( Cochylis ambiguella H iibn. ), and next to the Phylloxera 
perhaps the most important grape insect in France. The chapter on 
the various remedial measures is especially full and will be found of 
great interest to our own economic entomologists, although the insect 
itself fortunately does not occur in North America. Three well exe
cuted colored plates illustrate the various stages of the Cochylis and the 
work of the larva on the blossoms and berries. 

CODLING MOTH LEGISLATION IN NEW ZEALAND. 

During the past two or three years there has been a great deal of 
talk in New Zealand with regard to instituting some legislation against 
the Codling Moth and several acts have been proposed in the house of 
representatives. So far as we know, however, no actual laws are yet 
enforced. In the New Zealand Farmer for August 18, 1890, we notice 
that Mr. Wight has published some very pertinent criticisms on the pro
posed legislation. He shows that the marked differences between the 
Phylloxera and the Codling Moth consists in tllat with the latter insect 
the tree is not destroyed nor even injured, and that there are many 
remedies by which the insect may be killed. With the Phylloxera, there
fore, severe measures are to be employed, while with the Codling Moth 
too severe measures will lead to unnecessary loss and to uo ultimate 
good results. As a rule orchardists may be trusted to look after their 
orchards, requiring only protection from their careless neighbors. Mr. 
Wight seems to think that these latter should not be fined, but that 
some working gardener should be induced to go into the business and 
should be permitted to spray trees with Paris green at a fixed rate. The 
owners of the trees would soon find that the value of the apples saved 
------------- ---- ------------------- -

• Revue Trimestrielle de la Station Viticole de Villefranche (RhOne), 1890, Nos. 1-2. 
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would Ro far exceed the cost of spr~tying that no one would neglect the 
opportunity and very little compulsion woulu be necessary. With im
proviuent orchardists, and ev~n with others, the cost of the appliances. 
the lack of time to use them, the lack of knowledge as to actually what 
to do is the main trouble. The proposed inspectors shonl<l simply have 
to see that the trees were sprayed at the proper time. Mr. Wight holds 
up to ridicule the suggestion that heavy fines shoul<l be imposed upon 
the giving away, selling, or otherwise disposing of diseased apples. Be 
shows how impossible it is to exterminate the insect and how unirer
sally it is carried about in articles of import. He has seen a larva car
rie<! over 100 miles on tlle leg of a pair of trousers, and shows how it is 
sent in packages of groceries an<l in cases of hardware and other articles 
of trade. He calls attention to the important point that there is no 
clause in the last proposed act to protect mere tenants for short terms. 
He shows that there are a great many orchards that have been let to 
tenants on short leases and tllat many of these orchards have become 
badly infested before the present occupants were tenants. The result 
of the last proposed act then would be to plac~ upon tlle shoulders of 
tenants the whole expense of cleaning another man's trees, and even in 
some cases where their term of occupancy would cease before the next 
crop is harvested. He mentions one case where it would cost more than 
the trees were worth to cnre them and where the tenant would not have 
have been in occupation to receive a single apple resulting. 

FEEDING HABITS OF THE BEE MOTH. 

A dispute regarding the feeding habits of the Bee Moth (Galleria 
cereana) has arisen between Messrs. George Balding and C. G. Barrett 
(see Entomologists' Jllonthly Magazine, vol. 26, 1890, pp. 19-20, and 157), 
the former believing tllat the larva feeds as freely on new as onohl comb, 
the latter asserting that it attacks only old comb. From our own obser
Yations we think there can be no doubt that neither is wholly right or 
wholly wrong, as the age of the comb does not affect the Galleria's work 
so much as the strength of the colony, which is apt to be least vigorous 
when the comb is old. 

TINEID MOTHS WI'I'H PIERCING OVIPOSITOR. 

As a most interesting result of careful observations, -:\fr. J. H. \Vood 
announces in the Entomologists' Monthly Jliagazine for June, 1890 (PP· 
148-150), that in certain species of the genus Micropteryx and in other 
genera (Mr. Wood only meutions Incurvaria by name) the female "lays 
her eggs like a sawfly, within the substance of th~ leaf." The oviposi· 
tion in M. semipurpurella was watched by Mr. Wood, and when the leaf 
was examined "it was seen that a small incision had been made on the 
under side, which led to a rather deep oval chamber or pocket, at the 
bottom of which the eg·g lay.'; For a description of the intricate pierc· 
ing apparatus the reader is referred. to Mr. Wood's description. It suf· 
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fices to say here that the cuttmg instrument proper resembles a sur
geon's lancet, the two edges of which are armed with a saw, and that 
the modification of the typical Lepidopterous ovipositor is in the same 
lines as shown by us in Pronuba and Prodoxus. The sawing or pierc
ing ovipositor is more common in Microlepidoptera than is generally 
supposed. 

A.LTERA.TIONS IN THE FORM OF PLANTS DUE TO COCCID.At. 

On this subject Mr. W. M. Maskell has an interesting article in the 
November, 1890, number of the Entomologist's Monthly Magazine. After 
stating that the great majority of Coccids do not materially alter the 
form of the plants they infest, he discusses briefly the few sprcies that 
are known as gall makers. The usual explanation that these galls are 
produced ''by irritation of the tissne consequent on the suction of the 
plant juices through the rostral tubes of the insect" Mr. Maskell thinks 
insufficient, for the reason that, since all Coccids work in precisely the 
same way, the absence of galls in the majority of species is not ac
counted for. More space is devoted to the "burrowing" Coccids, i. e., 
those species which produce on the leaves or twigs they infest shal
lower or deeper cavities, until we come to such species as are more or 
less completely buried in the substance of the leaf or the bark. Since 
most of these burrowing species are a.podous, the legs can play no part 
in producing the excavations, nor is it known that Coccids secrete any 
acrid or acid fluid. The explanation that the excavations " are merely 
due to the increasing growth of the insect, which, passiv('ly as it were, 
prevents the growth of the plant from filling up its usual torm," would 
sPem to be most plausible if the excavations o0curred only on young 
and soft leaves or twigs; but since they occur also on the harder and 
older leaves of bark, Mr. Maskell is inclined to admit that "the action 
of the Ooccid is not merely one of passive obstruction but one of acti ,.e 
excavation." We should argue here as we have done in discussing the 
same subject in Aphids, which produce galls or other deformations of 
plant tissue, that a poisonous principle must exist, however difficult to 
detect. 

INSECT INJURY TO BA.RREL STA. VES. 

An interesting case is reported in the September number of the Kew 
Bulletin, in which some barrels w!Jich were shipped to Calcutta from the 
Indian store department were found on their arrival a.t Calcutta to have 
been spoiled. owing to the work of some insect in the staves. A question 
arose as to whether the casks were unsound when they were shipped 
from England, or whether they were attacked on board ship on the 
\'o.vage out, and we can readily imagine that litigation would have 
arist'n had this been a private matter rather than one of government 
('oncern. The circumstance was investigated by Mr. W. F. H. Bland· 
ford, lecturer on entomology at the Indian Civil Engineering College, 
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at Cooper's Hill, who ascertained that the insect. producing t.he ctamage 
was a Scolytid beetle-Trypodenrlron si!fnatum-a European :-;prei!'s 
that feeds in oak, birch, bePcb, and hazel. '£he borings of the hPt>IIP 

must ha•e been already commenced at the time of the construction of 
the casks, and the latter were unsound when filled with heer; and fur. 
ther, the injury received by insects on board ship has uoth;ng whaten·r 
to do with it. In other words, bad this been a commercial case, th(• 
sbippers of the beer would have been responsible, and they could han• 
recovered from the makers of the casks. ' 

COCAINE FOR INSECT STINGS. 

The city of Srinagar, in Garwal, East India, swarms with scorpions, 
and people often get stung by them. From a note in Hardwicke's 
Science Gossip for November, 1890, we learn that Assistant Surgeon H. D. 
Tait, of that city, successfully uses cocaine hydrocblorate as a remedy. 
A hypodermic injection at or near the wound of one-half to one grain 
of cocaine in ten to fifteen drops of water is said to immediately stop 
the pain, with no subseqnf'nt inflammation. 

DERMESTES VULPINUS DAMAGING WOODWORK. 

Another instance of injury to woodwork by this Dermestid beetle 
(the natural history of which was given by us in the Agricultural Report 
for 1885, pp. 258-264) was recently brought to the knowledge of thl' 
members of the London Entomological Society by Mr. W. B. F. Bland· 
ford, at the meeting held October 1, 1890. In this case the insect 
damaged the roof of certain soap works near London, England, where 
it bad no doubt been introduced with bones and fat. 

BIRI>S PREYING UPON 1'HE WALNUT CATERPILLAR. 

In the Journal of the Columbus Horticultural Society, vol. v, No.3, 
September, 1890, is published an article by Mr. E. V. Wilcox, r~ad at 
the August meeting of the Society, upon this subject. He mentions the 
fact that be observed tbP, Yellow-billed and Black-billed Cuckoos, the 
Red-headed Woodpecker and the Blue Jay feeding upon the larva of 
Datana a.ngusii. His observations were made in the vicinity of Colum· 
bus and be noticed that where the Cuckooo destroyed their thousands 
the Blue Jays destroyed their tens of thousands. He noticed a flock 
of 20 or 30 of the latter bird feeding upon the caterpillars. He also 
noticed that they bad a peculiar habit of picking the caterpillars from 
the leaves and dropping them to the grounci. 

ATTEMPTED INTRODUCTION OF .A.N INSECTIVOROUS BIRD INTO ALGERIA. 

There is a common East Indian bird, A.cridotheres tristis, called 
"Meina" by the natives and "Martin triste" by the French. It does 
not fear man and builds under the roofs of houses. On account of its 
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very marked insectivorous habits it was introduced toward the middle 
of the last century into the island of Mauritius where, protected by an 
efficient law, it was easily acclimated. To this bird is credited the com
plete cessation of the locust irruptions in Mauritius as well as the sub
sequent immunity enjoyed there from various other insect pests. In 
view of this experience, efforts ha,·e been made to introduce this useful 
bird into Algeria, where, in spite of all efforts the locust depredations 
threaten to become permanent. In the Revue des Sciences Naturelles 
Appliquees (vol. 37, No.9, May, 1890, pp. 4-04-415), Mr. L. Magaud d' Au
busson gives an account of the attempts undertaken in 1867 and 1868, 
but more especially of a third one undertaken on a large scale by order 
the French secretary of agriculture. These attempts have hith· 
erto ended in failure, the principal reason being the rigor of the Alge
rian winter. In spite of all possible care, only a few of the birds 
survived the first winter, and these died during the second winter. 
Moreover, during these two years, no pairing and no nest building took 
place among the birds. Mr. d'Aubusson strongly advocates a contin
uation of these efforts to acclimatize the Meina, or to substitute for it 
another insectivorous bird, the Pastor roseus, which is widely distrib
uted in Central Asia and Southeastern Europe. We hope that these 
efforts will ultimately be crowned with success~ for it is possible that in 
their success there may be some practical outcome for our country, 
where, also, the severity of the winter would prevent the simple intro
duction and acclimatization of this semi-tropical bird. 

NOTES ON MISCELLANEOUS FRUIT INSECTS. 

The following insects have been obser\'ed rlepredating upon the Straw
berry, they not having been previously recorded, so far as known to the 
writer, as affecting· this plant. 

Anomala binotata: Observed feeding on the blossoms in May. Pyro
philapyramidoides: Larvre observed feeding on the underside of leaves, 
May 13. These larvre were quite young, but were fed in ·confinement 
on strawberry leaves, until nearly full grown. A.rctia i~;abella: Cater
pillars observed during September, in considerable numbers, feeding 011 

the foliage. . 
Emphytus maculatus: The females were observed at La Fayette. ovi 

positingin plants, April18, and in the same place where this occurred, 
lar>a· were found on May 20. At La Porte, Indiana, about 70 miles north 
of La Fayette, larvre were found in the garden of Hon. E. H. Scott, in 
great abundance 011 July 4. 

Byphantria textor: Larvre found feeding on the fruit of raspberries at 
Franklin, Indiana,on June~;-;. Eup'ithecia miserulata: I1arvre eating into 
the frnit of raspberry were repeatedly obser>ed at La Fayette duri11g 
.~une, some times in considerable numbers. (Ecanthus niveus: In March 
a quantity of raspberry canes, containing great numbers of eggs of this 
species, were collected and placed in breeding cage. Late in :May, a 
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very limited number of parasites belonging to the genus Idris were 
reared from these egg~. The young (Ecanthus were found to be exct>ed. 
ingly fond of Toxoptera. Eudryas unio: Dr. Fitch, in his tllirtl report, 
gave the )arne of this species as injurious to the foliage of tht• Grape, 
at the same time calling attention to the close resemblance uetWPPII them 
and the larvre of E. grata. From tbe fact that Dr. Lintner fouud that 
the larva• of E. unio fed upon Euphorbia coloratmn, Mr. Saundpr:-;, in 
his Insects Injurious to Fruits, first edition, page 261, cousiderH it douht . 
ful if E. unio was really a grape insect. During J nne we received from 
Knox County, Indiana, specimens of the larne of unio which were at that 
time destroyillg the foliage of grapes, thus leaving no doubt as to the 
correctnel:is of Dr. Fitcb's statement.-F. M. WEBSTER, October 25, 1890. 

THE CODLING M01'H A.S A. FRIEND. 

It is very interesting to see what different views people take of the 
same thing, according to the effect it bas upon their own individual in
terests. Most persons would ha\'e thought that the Codling Moth 1ra~ 
to have been universally condemned as an unmitigated nuisance, but 
this does not appear to be the case. One evening when a certain gen· 
tleman attended a fruit-growers' meeting at the Thames, iu the Auck· 
land Province, for the purpose of gi,·i11g a lecture on the Codling 1\Ioth, 
he observed one man amongst the andience, who, after the lecture was 
over and a general meeting was being held, was particularly eloquent 
in denouncing the little ins('ct. He was a fruit grower aud fruit-seller, 
having a wry good orchard, and a thriving retail business in fruit. 
Next day when passing the shop the lecturer wa.s called in and had a 
look at the apples, which appeared unusually fine and all perfi>etl.r 
free from the moth. Be remarked that the fruiterer need not have 
beeD so bitter against a pest that certainly did not seem, judging from 
the condition of the fruit, to be very troublesome in his orchard. Tbe 
retailer said he would explain it by-and-by, but they would have a gla~s 
of cider first. The bottle was produced, "no sooner said than done," 
but before drinking a toast was proposed that astonished the visitor. 
"Here's to the codling moth. Long may it live, and may its shadow 
never grow less!" "How do you like tht~ cider, is the flavor good P' 
"Yes, it is splendid; the flavor is excellent." And now came thP- ex· 
planation. This man was an old, experienced American fruit-grower, 
and he kept his orchard well sprayed with Paris green and in conse· 
queuce of that and other precautions lost but very few of his apples 
even cheaply, and his customers preferred giving him good prices ro 
buying other people's wormy fruit at lower rate. ''Then why waste 
them in making cider~" "Oh, that is the best of it. I buy their apples 
and make the cider from them. Have another glass~" "No, thank 
you; not now I know what is in it." " In America," said the fruit mer· 
c l.Jant, "we set about curing an evil, but here they go to meetings to 
t alk about it and abuse the Government. \\hat yon advised them ro 
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do was right enough, but it was only waste of time. In this country 
they have their 'British growl,' as they call it, bnt they don't roll up 
their sleeves and go at it the way we do in America, and it will be a 
long time before any governments do anything to help them to mind 
what it is fairly their own business to attend to. But it is all the bet
ter for the few that do. "-ORCHARDIST in the New Zealand Farmer . 

.A. WINTER WASH FOR SCALE INSECTS. 

We learn from the Pacific Rttral Press of December 13,1890, that the 
horticulturalcommissiouersof Sutter County, California, are recommend
ing the following formula for use during the winter months on all decidu
ous trees infested with the San Jose scale. It is said that the formula 
bas been used with great succe:ss throughout the State: 

40 pounds uuslacked lime. 
20 pounds sulphur. 
15 pounds com men stock ~;alt. 
Water to make 60 gallons~ 

BoillO pouQds of lime and the 20 pounds of sulphur in 20 gallons o'" water for 
half an hour or more, or until both lime and sulphur are dissolved. 'fbe sulphur 
must be thoroughly dissolved and mixed with the lime; the mixture will then be of 
an amber color. Then slack in an empty half barrel 40 pounds of lime, with soft 
hot water, using enough water to thoroughly slacken the lime and keep it in liquid 
form. After the lime is slacked, add 15 pounds of common !ltock salt, while the ma
terial is still bot. 

When the salt is well dissolved, mix the two lots together with sufficient water to 
make 60 gallons of spraying material, which will then be a thin whitewash. The 
material should be stra.ined, after being thoroughly mixed, through a fine wire strainer. 

Apply the wash milk-warm or warmer, with a spray pump. 
Use either a New Bean nozzle or a San Jose nozzle. If the latter is used the usual 

brass disk accompanying it should be replaced with a rubber disk to prevent the 
material clogging tbll nozzle. Use only when foliage is off the tree. 

With the exception of the salt this formula corresponds very well 
with the '·Eureka Insecticide" manufactured by Mr. E. Bean, Jackson
ville, Florida, which is of considerable use against the rust-mite on the 
orange and the six-spotted mite. It is by no means efficacious in the 
same degree against scale insects. 

~ADY BIRDS VERSUS SCALE-INSECTS. 

:\lr. Dudley W. Adams, in the Florida Farmer and Fruit Grower for 
October 9, 1890, gives a very interesting and charmingly written account 
of his experience in orange raising at Tangerine, Orange County, Ji'lor
ida, showing that a native Lady Bird, the species of which is not men · 
tioned, completely cleared his trees from scales as soon as he bad stopped 
applying washes. Mr. Adams was extremely fortunate, and his expe
rience was exceptional. In general, the ad vice given by Mr. S. Sanders 
Neck, in the issue of the same journal for September 11, should be fol
lowed in Florida. He says concerning kero~ene emulsions: 
If they kill the lady bugs, never mind; it is a poorly managed grove that depends 

on these insects to destroy scale. Nothing short of kerosene emult!iou is effective. 
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THE TARNISHED PLANT BUG DAMAGING CELERY. 

We han' not before called attention to the fact tllat, according to the 
.Americm1 Garden for June, 1890, tllis well-known polyphagous iuse<·t 
has varied its diet of late by putting celery on its bill of fare. Au t>x

tensive gardener and fruit grower in Kansas writes to the editor t~at 
unless he can find some effective remedy, he willllave to give up grow. 
ing celery. Tile bugs appear on the plants by the tllousands, and ruiu 
the leaves by sucking the sap. Pyrethrum and kerosene emulsion are 
recommended. 

THE DOWNY WOODPECKER FEEDING ON 'fHE L.A RV ..c"E OF THE COD· 

LING MOTH. 

That these birds feed upon the larvrn of the Codling Moth bas lweu 
known for many years, Trimble* having shot individuals with sue~ 
larvm in their stomachs. The method of feeding has, I believe, never 
been described in print. At a farmers' institute, held at Auburn, Iud., 
Mrs. S. H. Hiue, an elderly lady residing at Sedan, Ind., presented a 
very interesting paper on the habits of woodpeckers. In this paper 
Mrs. Hine, wllo is a most careful observer of birds, stated that she 
had seen this species feeding on these larvrn, extracting them from, 
t!Je apple while the latter was hanging to the tree. In a conversation 
'"ith this lady, followiug the presentation of her paper, she stated 
that she had observed a downy woodpecker busying itself about 
young apples, on a tree in her yard, and that she had watched it care· 
fully until it worked upon an apple within her reach, and, keeping her 
eye on this identical apple, she approached the tree and picked it. She 
found that the young larvrn had evidently made some progress into the 
fruit, starting from the cal.} x, but that it had as clearly been deftly ex· 
tracted by the woodpecker, and without any injury to the fruit. She 
had also observed the birds searching the underside of the leaves of 
apple trees, and apparently seeking for something concealed there, and 
which she thought might be the adult moths. 

In a conversation with Judge McBrid<•, of Elkhart, Ind., who is 
also a careful observer of birds and their ways, he stated that he had 
also observed downy woodpeckers extracting the worms from young 
apples, and he had never observed that., in I:'O doing, the birds in auy 
way injured the fruit. It seems, then, that the labors of this bird act 
not only as a preventive, but also afford actual and immediate reliefto 
the infested fruit.-F. M. WEBSTER, December 8, 1890. 

OVIPOSI'l'ION IN .A.DOXUS VI1'IS. 

This is a rather small, blackish or brownish leaf-beet.le which occurs 
in Europe as well as in nortb~rn North America. In Europe it is in· 
jurious to the Grape, the larva feeding on the roots and the beetle 

" A. treatise on the insect enemies of fruit and fruit trees, by Isaac P. Trimble, P· 
113, Pl. 10, 1865. 



349 

destroying the leaves, whereas in America it is only known to attack 
a wild plant (~ Epilobium ). Since it is in Europe and especially in 
France a very serious pest of the grapevine, even more iuJurious than 
the Grapevine Flea Beetle is with us, its natural history has often 
been treated, especially by the French entomologists, Lichtenstein, 
'Talery-Mayet, Girard, and others. The mode of oviposition, however, 
bas been in some dispute, some authors asserting that the eggs are laid 
UI!der the old bark near the ground, others that they are deposited on 
the leaves. Mr. E. Dupont has recently investigated the subject and 
finds (Progres Agricole at Viticole, vol. x, No. 37, Sept. 15, 1889, pp. 576-
578) that oviposition takes place only on the foliage, the young larvrn 
afterwards entering the ground. The life history of the Adoxus is thus 
in conformity with that of an allied species, Chrysochus auratus which 
lives with us on Apocynum androsremijolium. We have found the eggs 
on the leaves and the larvrn underground feeding on the roots. The 
nearest North American allies of Ado:rus, viz, the species of Fidia, al so 
infest the grapevine, hut their life histories have never been investi
gated. 

A CATERPILLAR DESCRIBED AS A. COCCID. 

Mr. E. E. Greene furnishes the following information (Ann. and Mag. 
of Natural History for December, 1890, p. 503): From an examination 
of type specimens in the British Museum it was found that the Aspidi
otus bicarinatus described by the late F. Walker (Catalogue of Homop
tera, etc., Supplement, p. 306) is in reality the dried-up larva of a Lim
acodid moth allied to the Indian Narosa conspersa. This caterpillar with 
its coriaceous integument and two well-marked dorsal ridges has a 
superficial resemblance to a Coccid, but, as Mr. Greene remarks, it is 
difficult to understand bow Walker could have made such a mistake. 

INJURY OF THE HOP CROP ON THE PACIFIC SLOPE IN 1890 BY THE 
HOP LOUSE . 

Mr. Aurelius Todd furnishes in Entomological News for February, 
1891 (vol. n, No. 2, p. 34), some interesting statistics on the hop crop 
on the Pacific slope in 1890, and the amount of dama.ge done that year 
by Phorodon humuli. The hop crop for 1890 in the State of Washing
ton was estimated aL 38,000 bales, that of Oregon at 20,000 bales ; total, 
5~,000 bales. Estimating 200 pounds to each bale, and each pound 
worth 30 cents, we have a total value of $3,480,000. Mr. Todd esti
mates that the loss from the hop louse amounted to at least one-fourth of 
what was gathered,or one-fifth of the entire crop, or to at least $870,000 
in a single year. The depredations were not evenly distributed over 
the entire hop-growing area. The places" exposed to the morning sun 
and sheltered from the wind by woods, etc., suffered most, the upper 
river bottoms in general next, while some places were entirely free from 
t lt(·m.'' 
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THE HOP LOUSE IN OREGON. 

::\fr. F. L. Washburn, the entomologist of the Oregon Experiment 
Station, bas just issued a circular asking for information regarding 
tbis iusect. Be asks (•f the growers whether tber~ are cultivatt•d plnm~:~ 
or prunes or any wild plums or plum seedlings near their bops, arul 
also requests information as to the exact di8tance of such plants from 
the bop fields. Be l'refaces bis questions by tbe following n·marks: 

Since the presence of the Hop Louse ( l'ho1·odo11 hm11uli ) iu Ort>gon has been n·ported, 
careful examinations of affected yanls have been made and the results apparently 
corroborate the results of obs~rvations matie in Europe and America con tempora.
neously by the Department at Washington. These results are summarized in the 
statement that "the eggs of the Hop Louse are laid in the autumn on plums and 
prune~:!, more particularly the former." 

This is now borne out by personal observations i11 this State, thousands of eggs 
having been found on seedling thicketn of plums near an infested bop ~· ard, while 
cultivated prunes in the vicinit.y were not affected. · 

It is for the pun·'se of gathering statistics upon this matter, i. e., the varieties of 
plums preferred, anc. situation of plums wit.b regard to bop yards that this circular 
is issued, in order to record such facts in bulletin report, to be shortly isbned, t.reat· 
ing of remedies, etc. 

It is toped and expecterl that <Weiy progressive bop-grower will interest himHelfin 
answeriug the following questions. The greateBt accnracy iu the 1·eplieB is 11eceaaary. 

COLLECTIONS OF COLEOP'l.'ERA.-A. RECJENT IMPORTANT SALE. 

We are indebted to a well· known English entomologist, and Yalued 
correspondent, for the following information, wbicb will be of great in· 
terest to all of our readers who are students of the Coleoptera: 

An important collection of one of tbe chief families of insects bas re· 
cently changed owners, Dr. Sharp, of Dartford, England, having ceded 
his collection of Lamellicorns to his friend M. Rene Oberthur, of Rennes, 
France. The collection of beetles, now in the possession of Mr. Ober
t bur, is richer than any other, and resulting as it does from the amal
gamation of several important collections, contains so many types and 
authenticated specimens that we have no doubt the following particu
lars as to some parts of it will be found of interest to savants as well as 
to those who are not aware of the great numbers of species of insects 
that have been already described, and which it is necessary to accumu· 
late as the foundation of a general collection of insects of the world. 

For many years the collection of the late Count Mnizech, of Paris, 
was the most renowned private accumulation of Coleoptera in the world. 
This collection shortly before the death of the Count passed into the 
possession of Meinheer von Lansberge, governor-general of the Dutch 
East Indies, who added very largely to it by purchases and by collec· 
tions formed under his supervision in the East Indies and bas now 
recently parted with it to M. Oberthur. 

The latter gentleman was also fortunate in obtaining the collection 
of Carabid~e of the late Baron Chaudoir1 containing the greater part of 
the types resulting from a lifetime of work in descriptive entomology. 
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Still more lately the magnificent collection of Coleoptera of Mr. James 
Thomson found its way to swell the ranks at Rennes. Some minor por
tions of this collection had however been previously disposed of to 
other museums, but nearly all the more important parts-especially the 
Cetouiidoo, Buprestidoo, and Longicornia-have gone toM. Oberthur. 

Quite recently M. Raffray, of Singapore, has ceded his collection of 
Paussidoo to the same gentleman, who now possesses the richest collec 
tion in the world in this small but recherche group; it comprises 110 
species. Confining our attention to a few of the more important divi
sions of Coleoptera we may say that the collection form~d in the way we 
have mentioned contains about 11,000 species of Carabidre, about 13,000 
species of Lamellicorns, more than 4,000 of Buprestidre and about 10,000 
of Longicorns. 

The department in which the collection is most advanced is probably 
that of the Lamellicorns. It is made up of the collections of Mnizech, 
Castelnau, Harold, Lansberge, Thomson, and Sharp, to say nothing of 
others of smaller extent, such as those of Semper and Thorey. Sharp's 
collection included the greater part of Baron Dejean's original collec
tion, which in the earlier years of descriptive entomology was looked on 
as the collection of Coleoptera and was contributed to by natura1ists in 
various parts of the world. It contained, for example, many specimens 
sent from North America to Dejean by the first Le Conte. By the addi
tion of the numerous types of more recent writers contained in the 
collections of Harold, Lansberge, and Thomson, the Oberthur Lamelli
corns are thoroughly representative of the results of descriptive ento
mologists in this family ; indeed, in all probability this part of the col
lection approaches nearer to perfection than does any other existing 
collection of an extensive group of insects. The number of species 
may be said to be certainly 12,000, and more probably is nearer 13,000; 
the subfamily Cetoniidoo comprising upwards of 1,600 species, repre
sented by fully 16,000 specimens. 

DISEASES OF CHRYSANTHEMUMS CAUSED BY INSECTS. 

Mr. J. G. Jack, in the September 10, 1890, number of Garden and 
Forest, discusses Oicadula quadrilineata, Lygus lineolaris, Lygaeus linea
tus, Triphleps insidiosus, Plagiognathus obscurus, Phytmnyza chrysan 
themi, and Eristalis tenax and their damage to cultivated chrysanthe
mums. The Plant bugs and Leaf-hoppers, be thinks, are responsible 
for the trouble known to gardeners as "blinding" or "dis budding." 
The Phytomyza is the common Dipterous Leaf-miner of the Chrysanthe
mum, while Eristalis is discussed simply in connection with its sup
posed influence in the pollenization of these plants. 

24998-No. 7----4 
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INSECT WAX. 

:\Ir. ,J. R. JackRon, of the Kew Gardens, bas recently published an 
article on the subject of "African Insect Wax," which we haw seen 
reprinted in the Scientific American Supplement for June 21, 1890 . 
.:\Ir. Jackson calls attention to the fact that iiJsect wax exists in large 
quantities in South Africa and is used among the natives as a cement 
for calabashes and among the Zulu warriors for head rings. It is 
stated that any quantity of the wax is procurable in Natal, and that 
it would be quite worth the while of some manufacturer to test it. 
The insect which causes this wax is not known, but it is doubtless 
a Coccid. Mr. Jackson suggests that lcerya might be utilized in the 
manufacture of commercial wax, and this suggestion may possibly 
be worth something to the people at Cape Colony. Just at present 
this erstwhile dreaded pest is practically not existant in California, 
~ew Zealand, or Australia. The egg-sac of Icerya, moreover, is so 
full of eggs that it is doubtful whether it could be practically used. 
Some years ago we were ablA to secure a large quantity of insect wax 
from Lachnus longistigma by scraping the insects from the trees into a 
sieve and shaking it until the wax had all passed through. We ob
tained nearly 2 pounds with very little trouble and handed it to the 
Chemist of the Department for examination. The wax was lost, how
ever, through some accident before it could be tested, and we have 
never had the opportunity since to collect it on so large a scale. Some 
of these Plant-lice, however, where they occur in numbers, can be 
utilized and a purer quality of wax can be obtained from them more 
easily than from any of the Coccids for the reason that the bodies and 
eggs of the latter can not be got lid of with the same ease. 

COCCINELLA NOVA·ZEALANDICA A SYNONYM. 

In Bulletin No. 21 of the Division we have figured this well known 
New Zealand Lady-bird, and Mr. Koebele states upon page 24 that he 
found it at Napier feeding upon the Cabbage Aphis in large numbers. 
Fifty-one specimens were collected and placed in empty piU boxes, and 
upon arrival in California 21 were still alive and were liberated. 
Apropos of this figure, Dr. Sharp has written us, under date of Decem· 
ber 24, 1890, to the e.tlect that it has enabled him to decide what he had 
previously suspected from a perusal of Mr. Colenso's original descrip· 
tion of the species, namely, that it is identical with the common Euro· 
peau Ooccinella undecimpunctata. 

AUSTRALIAN FRUIT-GROWERS AND VINE-GROWERS IN CONVENTION. 

The fruit-growers and ,·ine-growers of New South Wales held a 
largely attended and apparently enthusiastic conference at Sydney last 
June, the full report of which has just reached us in the shape of a pam· 
phlet ofsome250 pages, published as Bulletin No.1 of the department of 
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agriculture of New South Wales. Much was naturally said on the sub
ject of insect pests, the now cosmopolitan Grape Phylloxera, Codling 
Moth, and Wooly Root Louse of the Apple leading the list in the impor
tance of their considerat.ion. Very little that is new to students of econ
omic entomology in America was brought out, and much of the informa
tion of the best informed persons present seems to have been derived 
from American sources. Many practical men were there and spoke, but, 
as is so often the case, the difficulty of determining exactly what insect 
they were discussing rendered their remarks of comparatively slight 
value, especially at this distance. The so-called fly-bug received some 
attention, but this important insect is not yet scientifically determined. 
Mr. A. Sidney Oliff read a general paper on the subject of lnsect Pests 
and Australian Agriculture and a series of interesting experiments by 
M!'. P. J. Feidler with creosote against the Phylloxera was reported. 
This substance is used in a pure state by placing tubular poles between 
the vines and pouring down the liquid. It can be mixed with water in 
the proportion of one part of creosote to from five to twenty.five or more 
of water and applied by means of a sprinkler. Mr. J. Patterson recom
mended the use of starch in the proportion of 2 pounds to 16 gallons of 
water for Red Scale. He stated that this mixture will adhere to the 
foliage and fruit and smother the scale, coming off in. flakes after a few 
days bringing the scales with it and leaving the leaves aud fruit as 
bright and clean as if they had never been infested with scale insects. 

Mr. A. G. Hamilton gave a long list of Australian birds which are ex
clusively insectivorous and another list of those which feed partly on 
small vertebrates but to a large extent on insects, and another shorter 
list of those which eat fruit as well as insects and are more or less har:n
ful. A list of birds living on grain and fruit is summoned up in the 
one word " Parrots. " 

The horticuturists of Victoria have not been behind their confreres in 
New South Wales and Bulletin No. 10 of the department of agriculture 
of Victoria, for September 1890 gives an account of a conference re
specting a means for suppression of insect pests injurious to vegetation 
held August 6, 1890. The discussion of a bill submitted to the legis
lative council t;o prevent the introduction and to provide for the de
struction of certain insects which injuriously affect vegetation, and for 
other purposes was the principal order of business. The insects speci
fically mentioned in the interpretation of the bill are the Codling 
Moth, the Round Orange Scale (Aspidiotus aurantii): the Hessian Fly, 
the Migrating Locust (designated as CEdipoda musica) and the Colorado 
Potato Beetle. 

A NEW PHYLLOXERA STAT ION IN BRAZIL. 

Dr. John C. Branner, State Geologist of Arkansas, has kindly sent 
us a note to the effect that his copy of the Revista de Engenharia (Rio 
de Janeiro, Brazil), received November 14, 1890, states that it has been 
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ordered that 4,000 milreis (about $2,000) be ad,·ance<l to Jose "Watzl to 
defray' expenses of organizing the Phylloxera Station which the secre. 
tary of agriculture has ordered established at Fazenda Graude. The 
amount is small, but it is a beginning in the right direction, and is the 
first step which the Brazilian Government has taken regarding the 
investigation of injurious insects since many years. 

WINTER PRO'l.'EC'fiON FOR THE VED.ALIA. 

The last report of the California State Board of Horticulture contains 
an illustr~tion of two glass houses erected by the board for the pur
pose of insuring the hibernation of the Vedalia in numbers, as during 
the winter of 1889-'90, the wet weather almost exterminated them. 
The houses are 16 feet in diameter by 18 feet high. Every part is care
fully fitted and ventilation is secured by wire netting. They are octag
onal in shape and so designed that they present as much surface to 
the sun as possible. They are placed at San Gabriel in the orchard of 
Col. J. R. Dobbin. 

OBITUARY. 

It is with a sense of personal loss that we record the death of Frazer 
S. Crawford, of Adelaide, South Australia. He has been a constant 
correspondent since 1885 and showed deep interest in agricultural mat
ters and particularly in applied entomology and mycology. He was 
connected with the surveyor-general's office in Adelaide as a lithograper 
and had a considerable aptitude for illustrating insects. He had et-ched 
a number of plates (principally scale insects) and distributed them 
among his correspondents. Although more or less of an invalid for a 
number of years past his energy was surprising and his name has be
nome known through his correspondence and his published papers in 
many parts of the world. For a few years past he conducted a depart
ment of the Garden and Field, a sound agricultural journal published 
in .Adelaide, and his views were always read from month to month with 
great interest. Americans have good reason to cherish memory of him 
for the part he took in the introduction of the Australian enemies of 
Icerya, the results of which have proved such a bo0n to California 
fruit-growers. It was chiefly through correspondence with him that we 
became convinced of the advisability of the mission, and both of our 
agents, Mr. Koebele and Mr. Webster, on the occasion of their visit to 
Australia, were received by him with the utmost kindn('SS and hospi
tality, and he seriously inconvenienced himself to make their mission a 
success. Mr. Crawford showed in his writings that large experience 
and those qualities of care and caution which are essential in scientific 
work. His death is a distinct loss to Australian applied science. 

IMPORTED PARASITES OF THE HESSIAN FLY. 

\\~ e ha\e just -received from Mr. Fred. Enock, of London, a supply 
of Hessian Fly puparia parasitized by Semiotellus. We hope to accli· 
matize this parasite in this country, and. in order to do so successfully 
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would like to hear from any of the station entomologists who are 
advantageously situated and who would be willing to take charge of 
a few of these puparia, with the idea of liberating the adults in wheat 
fields which are badly infested with the Hessian Fly. 

TEE AUSTRALIAN "FL Y·BUG." 

On page 381 of Volume II, and page 30 of the current volume we 
have mentioned the damage done by an insect which is popularly 
known by the name of" fly-bug," in different parts of Australia. This 
insect seems to have made its appearance as a marked pest in 1889, 
although Mr. Tepper writes us that he has known it to occur in great 
numbers in wheat fields in Australia since 1853. In 1889 and 1890 it 
seriously damaged the vineyards, orchards, and gardens of New Houth 
Wales. It attacks particularly the fruit-stems of the Grape, Plum, and 
the Apple, causing the fruit to dry up instead of ripening. It is, in 
fact, practically omnivorous, causing great injury to all common fruits, 
cereals, and vegetables. We suspected from accounts and figures that 
this insect was the False Chinch-bug of this country, (Nysius angusta
tus), and wrote Mr. Fraser S. Crawford last fall to the following effect: 

I am particularly interested in the insect which you call the "fly-bug," and 
which Mr. Tepper places in the genus Pachymerus. Your figure very much ret~em~les 
our American Nysius angustatus, and on the supposition that it is this insect accident
ally imported into your country from the United States, I am desirous of seeing speci-· 
mens. Can you not send me some T I did not receive it from Koebele. 

Mr. Crawford's sending as well as a subsequent one from Mr. Tepper 
were, unfortunately, lost in the mail. In the letter accompanying the 
lost specimens Mr. Crawford wrote that the insect was considered by 
Mr. Tepper and himself to be one of the Lygaeidm, but that Mr. Skuse 
thought it a Oapsid. Mr. Skuse, in fact, determined it, as we have 
shown upon page 30 of the present volume, as a species of Phytocoris. 
Later Mr. Crawford sent two specimens from which we are able to de~ 
termine unhesitatingly that our surmise is correct as to the genus and 
that the insect is very close indeed to our Nysius angustatus, which feeds 
on a variety of plants in this country, (principally on Oruciferm) and 
has been reported from California on Grape. 

In the meantime, in the March number of the Entomologists' Monthly 
Magazine, Dr. E. Bergroth has an interesting article referring to the 
accounts of this insect's injuries in Australia and describing it as Nysius 
vinitor, n. sp. He does this after having, as he states, compared it with 
the descriptions of all hitherto described species of Nysius. A careful 
comparison of the two rather poor specimens from Australia with Amer
ican specimens, in the light of Bergroth's description, would indicate 
that vinitor dift'ers from angustatus in being somewhat narrower, in the 
absence of pubescence above, the more slender and longer basal joint 
of hind tarsi, and thA shorter, more bulbous baRal joint of antennm. 
lt is also a darker species. But what we stated in our description (as 
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destructor) of angustatus, (Fifth Report Insects of Missouri, p. 113,) 
Yiz, that" the species is so variable that it is difficult to see whert>in 
some of the specimens differ from the European thymi or from augusta. 
tus "Uhler'' will probably hold true. 

THE ENTOMOLOGICAL SOCIETY OF WASHINGTON. 

Decembm· 4, 1890.-The correl:lponding secretar.v read a paper by Mr. P.R. Uhler, 
entitled "Observations on some remarkable forms of Capsidm," in which were de· 
scribed two new genera, Heidemannia and Peritropius, represented by one species 
each, viz, B. cixiiformis and P. saldceformis. The paper also contained a note on the 
recent discovery by Mr. Heidemann in the District of one of Say's long-lost species, 
CglalntB tenuicornis. 

Mr. Howard read a paper on the "Parasites of the Hemerobiinm," in which be 
spoke of the known Hymenopterous parasites and added the Eucyrtid genus Isodromut 
as the only known primary parasite in the country, with the single exception of the 
egg-parasite mentioned by him on page 10, vol. 1 of the society's proceedings. 

Mr. Marlatt present,ed a note, in which he proposed the specific name unicoiO!' for 
a species of Monoctenus, the larva of which feeds on the red cedar. This saw-fly bad 
been described by him as M. juniperi (see Trans. Kans. Acad. of Sci., vol. x, p. ~~}, 
which name was preoccupied by a European species of the genus. 

Mr. Banks read a paper on Thalamia parietal is Hentz, a spider which he bad taken 
in Texas and which had been lost since Hentz's time. In studying this species in 
connection with the Pholcid<e, Scytodidm, Filistatidoo, Urocteidoo, Enyoidre, and 
Hersilidoo, he reached the conclusion that these spiders are closely related and ought 
to be included in one group of family importance, for which he proposes Duges' 
name Micrognathes changed to Micrognathidoo. 

Mr. Townsend read some notes on Tachinidoo sens. lat., synonymical and critical, 
with particular reference to the confusion of the sexes by early describers. Anum
ber of species were noticed and several new onel:l were described. 

Professor Riley read and commented on letters from Mr. William H. Ashmead, now 
studying in Berlin, and Mr. S. S. Rathvon, of Lancaster, Pa. He then read a note on 
an exotic roach (Panch lora t'iridis), which he had recently received from Dr. C. F. Giss
ler, of Brooklyn, N. Y. The remarkable featnre was that the roach was certainly 
viviparous, a habit believed not to have been hitherto recorded of any species of 
the family Blattidoo. Figures of the parent roach and of its young greatly enlarged 
were shown. Professor Riley gave an account also of his additional study of Platy
psyllus, in which he mentioned the discovery of a large number of insects (and some 
mites and myriapods) which are associated with the beaver either accidentally or as 

.parasites or guests. He also called attention to the curious larvoo exhibited by 
C. J. Gahan at the October 1, 1890, meeting of the London Entomological Society. 
Professor Riley thought from the short description that they must belong to the 
Blepharoceridce. He also referred to the undetermined larva described by Mrs. Julia 
P. Ballard in the October number of Entomological News, p. 124, and said that it was 
without doubt the larva of Citheronia sepulchralis G. & R. He then called attention 
to an interesting paper read by Professor Forbes at the recent meeting of the Associa· 
tion of Economic Entomologists, relating to the periods of transformation and to the 
specific characters of Lachnosterna larvoo. These matters were discussed at consid· 
erable length by Professor Riley, and two new parasites of Lachnosterna were 
added to those hitherto known. 

Mr. Schwarz presented a note "On the feeding habits of Empidoo," in -which be 
described the habits in this regard of a species of the genus SynechesJ which was very 
abundant in the mountains at Fort Pendleton, Maryland, during the first part of 
July. Their vertical position in flight and peculiar method of holding their prey 
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and of hanging by one fore-leg while devouring it were described. He also dis
cussed the recent publication by Ed. Fleutianx and A. Salle, on the Coleoptera from 
the Island of Gaudeloupe, "\Vest Indies, Ann. Soc. Ent. de France, 1889 (1890). The 
relation of the species enumerated to the fauna of the United States was particularly 
dwelt upon. 

January 13, 1891.-Tht~ annual meeting of the society was held at the residence of 
Prof. C. V. Riley, and the officers for the past year were re-elected, as follows: 

President, George Marx; vice-presidents, C. V. Riley and L. 0. Howard; corre
sponding secretary, C. H. Tyler Townsend; recording secretary, C. L. Marlatt; 
treasurer, B. P.l\Iann; executive committee, E. A. Schwarz, Otto Heidemann, W. H. 
Fox. The president, Dr. Marx, delivered an address on ''The spiders of the District 
of Columbia," in which he discussed at length the Yalue of local lists as a means of 
forming a comprehensive knowledge of the fauna of a country. He referred to the 
somewhat scanty literature in this country of this nature as compared with that of 
Europe, giving also a bibliography of the more important writings on Aranere of both 
this country and Europe, and concluded with a list of the spiders found to occur in 
the District. 

The address was discussed by Messrs. Riley, Fernow, Marx, Hchwarz, Smith, Dodge, 
Banks, and others. 

Feb1·uary 5, 1891.-Mr. Schwarz called attention to certain Micro-Lepidoptera which 
breed in the fruit of Solanum carolinense, stating that he had bred Gelechia bene.ficentella 
and referred to the fact that no similar insects were known to breed in the fruit of 
the cultivated potato. 

Dr. Marx spoke of the spiders of the genus Pholcus of which nine species occur in 
this country as against one or two found in Europe. He exhibited specimens of the 
American S!Jecies. 

Mr. Schwarz exhibited specimens of Casnonia ludovi€;iana, found this winter in great 
abundance near Washington, D. C., and remarked on the distribution and habits of 
this insect. 

Professor Riley laid before the society an interesting card which he had recently 
received from Mr. McLachlan referring to the Blepharocerid larvre mentioned at the 
previous meeting of the society. Mr. McLachlan fully confirmed Professor Riley's 
reference of the larvre in question. 

Mr. Townsend r~>ad a paper on a remarkable new Hippoboscid received from Dr. 
Alfredo Duges, Guanajuato, Mexico, which had been taken on a bat. It was de
scribed as Triclwbius n. gen. dugesii n. sp. 

Mr. Townsend also presented a paper on a Muscid, bred from swine dung, which 
he described in its larval and imago states al'l Cleigastra suisterci n. sp. This case of 
breeding had shown a larval hibernation, and Mr. Townsend expressed the belief 
that in more northern latitudes most Coprophagus Diptera ( Hannatobia Lucilia, etc.), 
winter equally as larvre or pupre, and only exceptionally as perfect flies. 

These papers were discussed by Messrs. Riley, Fox, Banks, Schwarz, Marlatt, and 
Townsend. Mr. Schwarz presented for publication descriptions of two North Amer
ican species of the Cuculionid genus Phytobius and one of them he considered to be 
identical with the European Phytobius velatus. The other is described under the 
name of Ph. griseomicans. 1\Ir. Schwarz also spoke of the difficulty in recognizing 
from the descriptions the North American species of Pityophthorus and pointed out 
that only secondary sexual characters seemed to offer a satisfactory criterion for the 
separation of many closely allied species. The Pityophthonts so common under bark 
of Liqnidambar is not P. a1tnectens, as formerly assumed by him, but is identical with 
the species occurring under bark of Sumach and which is named in collections P. 
consimilis. 

C. L. MARLATT, 

Reco1·di ng Secretary. 
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SPECIAL NOTES. 

Economic Entomology in Canada.-The reports of the officials of the 
Experiment Farms of Canada for 1890, have just reached us in the form 
of a compact document of some300 pages. Mr. James Fletcher, as En
tomologist and Botanist, covers pages 154 to 188. The insects treated 
are the American Frit Fly ( Oscinis variabilis), the Cabbage Maggot, the 
Cabbage Plutella, the Mediterranean Flour Moth, the Pea Weevil, the 
Strawberry Weevil (Anthonomus musculus) and the Vancouver Island 
Oak-looper (Ellopia somniaria). All of the articles are treated from an 
original standpoint, and include the results of original experimental 
work. He shows the differences in the effects of the attack of the Frit 
Fly, the American Meromyza, and the Hessian Fly, differentiating care
fully between the three species in all stages. A new remedy for the 
Cabbage Maggot has been carefully tried and might answer on a small 
scale. It consists in watering the cabbages with a decoction of 2 
ounces of white hellebore in 3 gallons of water, a half teacupful being 
syringed forcibly around the roots of each plant after the surface of 
the soil has been removed by the hand. The liquid seems to act by 
contact. Kerosene emulsion is, after experiment with a number of sub
stances, unhesitatingly recommended for the Cabbage Plutella. It is 
stated that Canadian seedsmen use bisulphide of carbon as a remedy 
for the Pea Weevil very extensively. 

The statement is made that nearly every large grower has a build
ing for the purpose, made perfectly tight with tin or cement. The 
building is filled with bags, and a pan 10 feet across and 4 inches deep 
is hung up close to the ceiling. It is then filled with the bisulpbide, 
the doors are tightly closed, and the building left for forty-eight hours. 
The remedy is effectual when tried in warm weather. Exactly what 
Canadians understand by the expression " warm weather" is then ex
plained by the remark : '' It does not work well when colder than 10 
degrees above zero I" Against the Strawberry Weevil (Anthonomus 
?n1tscuhts) Mr. Fletcher suggests covering the beds, after the flower 
buds are formed, with old newspapers, held down at the edges with a 
few handfuls of earth, or with strips of cheese-cloth or musiin, to be put 
on at the first appearance of the beetles and kept on until the flower bas 
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expanded. This, it seems to us, would be of little ad\antage in wet 
weather. The article on the Yancouwr Island Oak-looper pos~o~esses 

much interest on account of its novelty. This inseet defoliates the 
oaks in the vicinity of Victoria every 3 or 4 years. The larvre are most 
abundant about the middle of August, pupate the latter part of this 
month, and emerge as moths from the 20th of September on into Oc
tober. We quote from the account given by ~Ir. W. H. Danby, a cor
respondent of ~Ir. Fletcher's (page 176): 

On 20th September the moths were emerging in every direction, and crawling up 
the trees to find a favorable spot to expand their wings. I now counted one hundred 
and twenty-seven, and this was the beginning of one of the most wonderful entomo
logical sights I have ever seen. By 5th October the moths were in myriads, thetree1 
being literally covered, not only on the trunks, but on every limb and branch as fa1 
as the eye could discern, so close together that the wings overlapped. On shaking a 
branch they would fly off in such numbers that you could positively hear them fly. 
When the moths first appeared the males averaged 90 per cent of the whole, but on 
:24th October the females bore the same proportion to the whole. About this time 
heavy fogs set in, and the ground around was strewn with dead bodies. 

The insect hibernates in the egg state, and is destroyed by three para
sites: Ichnmtmon cestus, Pirnpla, n. sp., and a Tach ina. The eggs should 
be sprayed in winter with kerosene emulsion, and the caterpillars may 
be killed by the arsenical mixtureR. 

We are pleased to notice that this year the report is printed on bet
ter paper than the previous reports. 

The Mouth-parts of Diptera.~-In his recently published (November, 
1890), paper on this subject, Professor Smith criticises the hitherto 
accepted homologies of the dipterous mouth-parts, and concludes that 
the accepted terminology of these parts should be radically modified. 
He has examined a large number of forms representing the main fam· 
ilies of the Diptera, and claims that he shows that the mandible of pre
vious authors is in reality the maxillary palpifer (or perhaps the stipes, 
he is not certain which) ; that the so-called labium is really a modifica
tion of the galea, w-hile the so-called maxillre are, in point of fact, the 
lacinire, and the epipharynx and hypopharynx are ligula and para
glossre. He has also indicated what he believes to be the mentum and 
the labial pal pi, and he has found the true mandibles only in Simulium. 

Conclusions of so radical a character should be accepted or rejected 
only after the most careful review of the entire ground, and cautions 
and critical study of the types examined by Professor Smith, as well as 
of forms of other groups. His work will doubtless cause a reexamina· 
tion of the whole question. 

Professor Smith has put forth his paper in a sensible, straightforward 
way, has illustrated all of his important dissections, has deposited hi~ 
slides in the National Museum, and thus invites investigation. 

"A contribution toward a knowledge of the mouth-parts of the Diptera. By Prof. 
John B. Smith, Author's Extra from Trans. Am. Ent. Soc., XVII, 319-339. 
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'Ye would call his attention to the fact that the mere showing of the 
origin~! paired character of the organ previously known as the labium 
is by no means an argument in favor of its galear homology, as would 
be inferred from his statement on page 338, since the labium is in reality 
typically a paired organ. The author refers in the foot-note upon page 
324 to our figure of the head of Simulium in the report for 1886 as very 
accurate and as showing the mandibles properly. "But," he adds, "the 
meaning of the structure was not recognized by either author or artist." 
This last is a pure assumption, and the stricture is not justified because 
the article accompanying the figure was purely economic and specific, 
and in no way raised or discussed the question of oral homologies. We 
might, with just as much relevance, follow a reference to his figure of 
Aphidius, on page 10 of his Bulletin No. 72, with the assertion that 
Professor Smith does not understand the homologies of the thoracic 
sclerites. 

Insecticide Experiments in New Jersey ... -In this34-page bulletin Pro
fessor Smith has recorded his experience with different insecticides dur
ing the year 1890. Such records of actual experience are always inter
esting and frequently of great value, even when the results are negati>e 
in their character. The author devotes some space to generalizations 
and accounts of the best machinery, and then considers the following 
insecticides: .Arsenites, potash salts, tobacco, naphthaline, fish-oil soaps, 
kerosene emulsion, Paris green, lime, white hellebore, tar water, gas 
tar, carbonate of lime, Eureka insecticide, and sludge-oil soap. He 
recommends a combination of London purple with Bordeaux mixture 
where both fungicide and insecticide effects are wanted and states that 
the lime in the Bordeaux mixture is sufficient to neutralize any burning 
effect of the purple. (Compare with this Mr. Maynard's results below.) 
He recommends the use of potash salts, preferably kainit, against Out
worms and Wire-worms in corn. 

The tobacco experiments were effectual against Flea-beetles and Rose 
Aphides. The tobacco preparation known as X. 0. Dust killed Leaf
beetle larvre and Cabbage Worms. It does not affect hairy larvre or 
hard-shelled insects. The addition of enough carbolic acid to moisten 
and discolor tobacco powders increases their efficiency 50 per cent. 
Under this head the entirely erroneous statement is made that X. 0. 
Dust has been said by Mr. Howard to be a specific for the Potato Flea
beetle. Mr. Howard has never made this statement, nor has he exper
imented with this substance upon this insect. Fish-oil soap solutions 
were found very efficacious against Plant-lice whenever these could be 
reached. The difficulty was one of application simply. Kerosene 
emulsion, made according to the Hubbard formula, killed the Cottony 

*Insecticides and how to apply them. Experiment Record for 1890, by John B. 
Smith. New Jersey Agricultural Experiment Station, Bulletin 15, November 7, 1690. 
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Maple-scale wheu diluted 12 times. It was also efficacious against the 
Cabbage )!aggot. Eureka insecticide was found to be a specific agaiust 
the Red Spider, but was unsuccessful against e\'erythiug else. Sludge
oil soap, manufactured by the Columbia Chemical Works, Brooklyn, 
killed the Rose Ohafer, the Striped Cucumber-beetle, and the Elm Leaf
beetle. 

The Screw-worm again.- \V e have not yet noticed the bulletin from the 
Texas Agricultural Experiment Station upon tlle subject of tllis cattle 
pest, prepared by Dr. M. Francis. Dr. Francis goes carefully 01er the 
ground recently treated by Professor Morgan, of tlle Louisiana Station, 
and gives a very good summary of the habits of this insect, illustrated 
by very fair figures. Dr. Francis's observations lead him to believe 
that the egg may hatch within 24 hours after oviposition, and that the 
larvrn require about a week for full growth, while the pupa state occu
pies from 9 to 12 days. There is great confusion of generations, and 
while the larYrn are developing in the wounds other flies are continually 
laying fresh eggs in the same spot, thus keeping up a constantprogressi•e 
irritation and loss of tissue. They grow in wounds from horns, castrat
ing, spaying, branding, dehorning, barbed-wire injuries, and often where 
ticks have burst on the brisket or flank, and just behind the udder of 
cows. They often grow in the vulvrn of fresh cows, especially if there 
has been a retention of the placenta after birth. Young calves are al
most invariably affected in the navel and often in the mouth, causing 
the teeth to fall out. He records an interesting case in which twenty
five full-grown larvre were found in hair balls in the stomach. The 
explanation is that the calf had licked sores upon his legs containiug 
worms. Hogs are often badly attacked, horses and mules less often, I ·1: 
while sheep are comparatively free, except where they have been bitten 
by dogs. The treatment consists in killing the larvre with cresylic 
ointment, calomel, chloroform, or carbolic acid. The wound is after-
wards filled with oakum and the edges are annointed with tar, to pre-
vent further oviposition. 

The Sugar-Cane Borer. ~-Professor Morgan has just published a short 
account of Chilo saccharalis and its damage to sugar cane and sorghum 
in Louisiana. He is of the opinion that the damage caused by this in
sect is much great.er than the planters really suspect. The article con· 
tains little that is definitely original beyond the finding of the larva of 
one of the Soldier-beetles ( Chauliognathus pennsylvanicus) in the bur· 
rows feeding upon the borer larvre. The bulletin ends with a series of 
questions to planters calculated to draw out fuller information during 
the coming season. 

"Bulletin of the Louisiana State Experiment Station. Second series ~o. 9. 
" Sugar Cane Borer and its Parasite, " b y H . A. Morgan, Baton Rouge, 1891. 
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The fact that this insect has, since 1880, been known to seriously in
fect corn as well as sugar cane and the fact that recent experiments in 
the cultivation of sorghum in Louisiana have shown that this crop is 
even more badly damaged than the corn crop, renders the destruction 
of this insect a more complicated matter in our Southern States, per
haps, than in other cane· growing countries. In our 1881 experience 
the proportion of borers found in the tops was comparatively small ; 
yet we recommended the burning· of these tops as a necessary step in the 
way of prevention. The large majority of borers we found in the por
tion of the cane which is crushed in the mill, so that in ordinary seasons 
the planters keep the insects in comparative subjection without effort. 
The principal place of hibernation on the plantation which we visited 
(Dr. Wilkinson's) was in seed cane which was laid down in "fiat mat," 
and we have every reason to believe that if our three recommendations 
of selecting the seed cane from that least damaged by borers, laying it 
down in furrows, and burning all infested tops, are followed, the dam
age from this insect will be reduced to a minimum. Where much corn 
is grown upon the same plantation great care must be taken to burn 
the stalks and stubble during winter. 

Paris Green in England.-The conservatism of English fruit-growers 
seems at last to be in a fair way to be overcome, largely through Miss Orm. 
erod's energetic efforts. She has just put out an eight-page leaflet entitled 
"Paris Green (or Emerald Green) : its uses and methods for its appli
cation as a means of destruction of the Orchard Moth Caterpillars." 
It seems that a conference of fruit-growers was held at Evesham in 
February, 1890, and a committee of experiment was formed of gentle
men personally interested in the subject in order to try the effect of 
different sprays on Orchard Uaterpillars. At the several meetings of 
the committee held at different times during the year, the experiences 
related showed a great deal of uncertainty regarding the efl'ect of an 
the applications tried except Paris green. Miss Ormerod has brought 
together from the accounts of these experiments, from the reports of this 
Department and of the experiment stations, and more particularly from 
matter communicated to her by Mr. James Fletcher, Dominion Entomolo
gist of Canada, a very handy little summary of the best methods of 
application, precautions to be taken, and proportions to be used, from 
which it appears that the foliage in England is, on the average, compar
atively nonsusceptible to the effects of the arsenic, and that the pro
portions which should be used are about the same as those which have 
been found best for Canada and our Northeastern States. 

Insecticide Experiments in Massachusetts.-Mr. S. T. Maynard, Horti
culturist of the ;\lassachusetts Experiment Station, in Bulletin No. 11 
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(January, 1891), records some interesting exveriment.-; with fungicides 
and insecticides on the Apple, Pear, and Plum. Two series of experi
ments are of interest to entomologists, as they combine fungicides and 
insecticides in the same solution, namely, ammoniacal carbonate of 
copper with Paris green, and the Bordeaux mixture with Paris green. 
The first series of experiments resulted in a saving of 41 per cent of 
apples from Codling-Moth injuries, while the fungicide results were 
entirely unsatisfactory, although the application of ammoniacal car
bonate of copper without the addition of Paris green is reported by 
other stations to have given remarkable results. With the combination 
of Bordeaux mixture with Paris green no favorable results were ob
tained, although as the applications were not begun until Ma.v ~!), the 
failure may ha\e been due to this fact. With regard to the fungicides, 
l\Ir. l\laynard noted that the amount of scab was larger in every case 
where they were used than where they were not used. This result, 
however, he states, may have been in part due to the damage by the 
Paris green, which was especially ·noticeable where it was used at the 
rate of 1 pound to 200 or 300 gallons of the liquid. 

Some Strawberry Pests.~-Mr. H. Garman, Entomologist and Botanist 
of the Kentucky Experiment Station, writes in a recent bulletin of anum
ber of insect enemies of the Strawberry, and also of the Strawberry 
Leaf-blight Fungus (Ramularia tulasnei). The insects treated are the 
Strawberry-leaf roller (Phoxopteris comptana Frohl.) which in Kentucky 
is shown to have at least three annual broods-the last one wintering 
as larvre; the Strawberry Crown-borer(Tylodermafragarire Riley); the 
Strawberry False-worm (Emphytus maculatus Norton); White grubs 
(Lachnosterna spp.); the June bug (Allorhina n·itida Linn.); the Straw
berry Root-worms, larvre of the followipg Ohrysomelids: Paria canella 
Fa b., Graphops nebulosus Lee., and Golaspis brunnea Fa b.; the Smeared 
Dagger (Apatela oblinita Smith and Abbott), the larva of which is re
ported to be a common enemy of this plant in Kentucky; and the Tar
nished Plant bug (Lygus pratensis L.). 

Efforts to stamp out the Gypsy Moth.-Economic entomologists, and 
for that matter the people of the country at large, are watching with 
much interest the efforts of the State of Massachusetts to control or 
stamp out the Gypsy Moth, which, since Professor Fernald's announce· 
ment of its widespread injuries, has attracted special attention. Upon 
urgent request, we attended a conference called for the discussion of 
ways and means of dealing with the subject, which was held at Boston 
on the 4th of March last, and we publish in this number a stenographic 
report of said conference. We also include an interesting article by 

• Kentucky Agricultural Experiment Station, Bulletin, No. 31, December, 1890. 
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Prof. B. E. Fernow, Chief of the Forestry Division of this Department, 
which summarizes some of the more important facts connected with 
the management of an allied pest in the northern parts of Europe. 
Without going into detail, we may state that the special commission 
appointed by the Governor to investigate, and if possible exterminate 
the insect, became, as we feared it would from the manner in which it 
was formed, very unpopular, and its work has been very severely crit
icised. The present Governor has re-formed the commission, constitu
ting it chiefly from the membership of the State Board of Agriculture, 
and there is reason to believe that whatever can be done by man's 
agency will now be done. Since the conference was held, we have 
learned that a great deal of good preliminary work has been done by 
the new commission, and that it is going on bravely. The commission 
have thirty spraying teams, each with a pump running two lines of hose, 
and gangs of carefully selected men, numbering in all 175. The eggs 
have been found on a wider extent of territory than had been supposed, 
or than had been estimated at the time·of the conference, and in all cases 
the caterpillars seem to have heen carried by teams, usually in manure, 
particularly from the infested territory. The commission is cutting and 
burning brushlands, and useless trees and has asked for further sup
port from the legislature. The task is a formidable one, but we are still 
firmly of the belief that an energetic effort, at whatever cost, to stamp 
it out entirely, is justified. One of the difficulties which the commis
sion seems to be meeting with, is the popular prejudice against the use 
of Paris green. The fruit-growers of Massachusetts are evidently not 
as progressive or well informed as many of their brethren in other parts 
of the country, or they would know that, properly applied, there is no 
danger whatever and that, in addition to preventing the injury from 
this Gypsy Moth, the treatment will also protect their orchards from 
other insect pests. Experiments have fully proved that, even where a 
large quantity of the insecticide drops upon the grass below and stock 
feed upon such grass, no injury is done to them. However, there is no 
need of such reckless use of the poison. It may be used so that it can 
not do any possible harm to anything and :yet be thoroughly beneficial 
to the trees treated. 

A Massachusetts Bulletin.*-Professor Fernald takes up m this bul
letin a number of the commoner fruit and garden pests, giving popular 
summaries of life histories and remedies. The species treated are the 
Bud Moth (Tmetocera ocellana), Spittle Insects, the Squash Bug, the 
Pea and Bean Weevils, the May Beetle, the Plum Curculio, the Onion 
Maggot, the Cabbage Butterfly, the Tent Caterpillars, the Stalk Borer. 
the Pyramidal Grape-vine Caterpillar; the Grape Berry Moth, the Ood~ 
ling Moth, the Cabbage Plutella, and the Gartered Plume Moth. The 

• Massachusetts Agricultural Experiment Station, Bullet in No. 1~. Report on in
sects. Amherst, April, 1891. 
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numerous figures are borrowed without acknowledgment to original 
sources. The most original article is that upon the Bud Moth, which 

' it is stated, has done a vast amount of damage to fruit trees in l\Jas. 
sachusetts by eating out the inside of both leaf and flower buds. It is 
a frequent cause of the failure of grafted scions. The remedy sug. 
gested is to gather all the leaves in the fall, burn them, and to spray 
with Paris green and water in the spring when the buds begin to swell . 
.A full technical account is given, including the history of the literature, 
descriptions of the different stages, and an account of the life history. 
He reared the lchneumonid Phytodietus vulgaris from the larva of this 
insect, and has proved it to be an external parasite. Under the head 
of Spittle Insects he gives some account of the species common upon 
grass in Massachusetts. The other articles are, in the main, compiled, 
with no reference to authorities, and need no further mention. 

Miss Ormerod's Fourteenth Report. •-Miss Ormerod continues her ad
mirable work with the publication of her fourteenth report which sus. 
tains the reputation which these reports have already gained for care, 
accuracy, and practicalness, combined with a most agreeable and lucid 
style of presentation. The principal subjects treated this year are the 
so-called American Blight, the Apple Chermes, the Stem Eelworm anrl 
its damage to beans and clover, the American Clover·seed Midge, which, 
as we have already stated in INSECT LIFE, has made its appearance in 
England, the Hessian Fly damage during 1890, the Mediterranean Flour 
Moth and its recent work in England, the Orchard Moth Caterpillars, 
including an extended consideration of Paris green and London purple 
as remedies, and the Horse Bot Fly. Several other subjects are treated 
in more or less detail. The report contains nearly 150 pages and is, 
as usual, fully illustrated. 

Economic Entomology in Indiana. t-Under the caption "Entomological 
Notes," Mr. F. M. Webster publishes a number of articles in a late 
bulletin of the Indiana Experiment Station, some of which are reprints 
of articles previously published in INSECT LIFE. The latter are "Ex· 
periments with the Plum Curculio" (INSECT LIFE, n, pp. 305-310), and 
"Some hitherto unrecorded Enemies of Raspberries and Blackberries" 
(INSEC'I.' LIFE, II, p. 257). In addition to these are short articles on 
the Strawberry Crown-borer (Tyloderrna fragarire, Riley), the common 
Field Cricket as an enemy of the fruit of the Strawberry, and Baltica 
ignita, Illig, which has recently become known as a strawberry pest. 
(See lNSEOT LIFE, II, p. 369.) 

¥Report of Observations of Injurious Insects and Common Farm Pests during the 
year 1890, with Methods of Prevention and Remedy , by Eleanor A. Ormerod. London. 
Simpkin, Marshall, Hamilton, Kent & Co., limited. 1891. 

t Purdue University Agricultural Experiment Station, Bull. 33, vol. ii, October, 1390. 
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The Glassy-winged Soldier-bug.*-Under this title Prof. H. E. Summers 
has published a short account of Hyaliodes vitripennis Say, a little Cap· 
sid which preys in Tennessee upon the Grape Leaf-hopper and becomes 
an important factor in the destruction of this well known pest. In our 
Third Report on the Insects of Missouri w~ have given a similar account 
of the work of this insect in Missouri. 

Importation of Hessian Fly Parasites.-We ha\e received an additional 
lot of Hessian Fly puparia infested with the European parasite Semiotel
lus nigripes, from Mr. Fred. Enock, of London. The parasites began 
issuing the last week in April, and we have divided them into three lots 
and sent them to Mr. F. M. Webster, at La Fay~tte, Indiana, Prof. A. J. 
Cook, at Agricultural College, Michigan, and Prof. S. A. Forbes, at 
Champaign, Illinois, deeming this course the best, not only on account of 
the advantageous localities, but on account of the excellent care which 
the specimens will he sure to receive at the hands of these gentlemen. 

Recent Publications of the Division of Entomology.-During the last two 
months several publications of greater or less value have been issued 
by this Division. March 12 the Fifth Report of the U. S. Entomologi
cal Commission made its appearance. This is the final report of the 
Commission and is a revised and enlarged edition of Bulletin No. 7. 
Like the latter publication it was prepared by Dr. A. S. Packard, and 
includes a consideration of the insects affecting forest and shade trees. 
It is a large volume of 963 pages and is illustrated by 306 text figures 
and 40 plates. 

Bulletin No.7 of the Division on the Pediculi and Mallophaga affect
ing man and the lower animals, by Prof. Herbert Osborn was issued 
Aprill. No. 7 of the series of Divisional Bulletins has been held open 
for some time for a monograph of the genus Acronycta, the manuscript 
and figures for which have been for the most part in hand for several 
years. Continued postponement, however, has been caused by press 
of other work and it has been deemed best to fill up the series by sub
stituting the present bulletin. This consideration of the Pediculi and 
Mallophaga was written to form part of a report upon the insects affect
ing vertebrate animals by Dr. Riley and Professor Osborn. Various 
causes having delayed the publication of the report, it was deemed 
advisable to publish this chapter in advance. 

Bulletin No. 24 of the Division on the Boll Worm of Cotton, a report 
of progress in the investigation of this insect, by Mr. F. W. Mally, was 
issued from the press 1\Iay 11. This is simply a preliminary report and 
we hope to follow it at the close of the supplementary investigation of 
this insect with a fuller consideration of the subject than has yet 
appeared. · 

• Bull. Agric. Exper. Station, Tenn., IV., 1, pp. 32, 33. 
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Circular No. 1, New Series, was also published May 11. It includes 
certain condensed information concerning the more important insecti
cides and is for use in correspondence chiefly. It is the first of a series 
of this character which we hope to publish in order to meet thoseques· 
tions which experience has shown us to be most often asked by the 
correspondents of the Division. 

Before this number of INSECT LIFE appears Bulletins 23 and 25 of 
the regular series will undoubtedly have been published. Bulletin No. 
23 includes the reports of the field work of the agents of the Division 
during the year 1890. It is prepared on the same plan as Bulletin No. 
2:3 of this series. Bulletin No. 25 takes up the subject of destructire 
locusts and is a popular consideration of a few of the most injurious 
locusts of the United States together with the best means of destroy. 
ing them. It is an emergency Bulletin published chiefly for distribn· 
tion at present in those portions of Idaho, Utah, and Montana which 
were overrun last season by non-migratory locusts, but it will also 
meet the demand for practical information, whene\er local or migratory 
species may appear in destructive numbers. Its publication was neces· 
sitated by the fact that the First Report of the U. S. Entomological 
Commission and the Annual Report of this Department for 1877 are 
out of print. 

Recent changes in the force of the Division.-We announced on page 310 
that Mr. C. H. Tyler Townsend had resigned his position in the Division 
to accept the post of Entomologist to the State Experiment Station of 
New Mexico. By a competitive civil service examination, held during 
May, his place has been filled by Mr. F. R. Chittenden, of New York, 
formerly editor· of Entomologica Americana, and curator and correspond· 
ing secretary of the Brooklyn Entomological Society. Mr. A. B. Cord· 
ley, formerly Entomologist of the Agricultural Experiment Station of 
Vermont, llas also been appointed to a position in this Division. 

REPORT OF A DISCUSSION ON THE GYPSY MOTH. 

[.A.t a Conference held in the rooms of the Committee on .A.gricultnre, Boston, Mass., March 4, 1891.] 

Present, Prof. N. S. Shaler, Mr. F. H. Appleton, and Mr. Wm. R. Sessions, of the 
State Board of Agriculture, Profs. C. V. Riley and C. H. Fernald, Mayor Craig of 
Medford, Mayor Gould of Melrose, Mayor Pierce of Arlington, and Mayor Wiggins 
of Malden, and others. Mr. S. H. Scudder came in later. 

Professor 8HALER. You know that about 20 years ago an interesting Frenchman 
brought an interesting bug to this country. His name was Trouvelot, and he brought the 
creature thinking to introduce it as a valuable silkworm. I begged him to destroy his 
specimens, and at one time he said he had. It appears, however, that they got away 
from him. Last year I went before the legislature and begged for some money, ad· 
vising them to put $100,000 at the disposition of a trustworthy commission. They 
appropriated $50,000 and appointed a commission which did a good deal of work and 
expended a good deal of money and energy. I begged them to bend their energies to 
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bringing in the boundaries as far as possible, to pay the market price for eggs and 
grubs, and to put their inspection work in progress, but they went into a miscella
neous sprinkling and burning over the whole territory. The result now is that, as 
nearly as I can ascertain, it would take a line 30 miles long to inclose the area these 
insects occupy. They are found in a territory of not far from 50 square miles, though 
not all over it. I should think that not more than 10 square miles were solidly occu
pied. On the rest of it there are colonies here and there. 

The situation seems to me discouraging in a certain way, but it is an encouraging 
fact that in about 20 years they have not occupied more than about 50 square miles, 
and it shows that they are not to be readily transported to a great distance. Another 
encouraging fact is that as far as I can learn, save at two or three very limited points 
south of Charles River, the crE~ature may be inclosed in this line on this side the river 
[a map was shown], which it does not seem to have passed easily. It passed those 
few points probably in hauling manure. 

Professor FERNALD. Are you quite sure of the boundaries? They are reported in 
Maine and western Massachusetts. 

Professor SHALER. I know they are, but putting the worst face upon it, atl I am at 
present doing, I think an area of something like 5 by 10 miles is the region that has 
got to be closely studied. There is a reasonable suspicion of it over an area of, say, 50 
square miles, and the work has got to be done over that area. One of the discourag
ing features is that there is a great traffic through this territory. Railroads and 
wagon roads go through it, and there is a pretty large traffic in manure out of the 
district. We have $24,000to spend, for certain, and I am sure the legislature will 
give us anything in reason we ask for. 

Mr. APPLETON. It seems to me the situation is this : Can we eradicate this thing; 
and, if so, how T If we can not eradicate it entirely, what is the best we can do f 
Now, the first question to consider, it seems to me, is, can we eradicate it or not f 

Professor SHALER. We should like to have the opinion of experts on that point. 
Professor Riley, will you give us your word? 

Professor RILEY. I will be very glad to give you whatever suggestions I can on 
the subject. I have taken the same interest in this matter since it was so promi
nently announced that I do in all matters of applied entomology, and I have felt that 
in the main, Professor Fernald's original suggestions were very wise. The insect, as 
Professor Shaler bas well said, has but limited powers of spreading. While the fe
male has wings, it is heavy-bodied and flies but little, and the history of the past 20 
years shows that its spread has been very gradual. Therefore we have a condition of 
affairs totally different from that prevailing in the int~ect's native home, Europe, and 
we are justified in making a strong effort to undo the harm that has been done. That 
brings up, first of all, the question, is it practicable to exterminate it or not T In 
view of Professor Shaler's statements, I have serious doubts; because if it may be 
said to occur in an area of, say, 50 square miles, if it is found even in a number of cen
tral points of distribution in that area, there is great danger, in my judgment. My 
own fears would be that it has got into the woods and onto trees that are not so easily 
treated. So long as it was confined to cultivated trees and plants under cultivation 
I think there would have been no difficulty at all, and the authorities would have 
been blameworthy in allowing it to go out from Massachusetts over the rest of the 
country. 

Professor SHALER. I don't think it has gotten into the woods. I think it is still 
confinea to the artificial grounds as yet. 

Mr. APPLETON. Don't you think it would be a good plan to ask these gentlemen 
representing the dift'erent towns what their experience is in that direction? 

Mr. CRAIG thought in a general way that they did not attack forest trees; were 
confined as a rule to orchard trees and trees surrounding houses. Thought the reason 
the spread was not greater the last 20 years was because the people took the insect 
for some kind of canker worm and took pains to burn them off the trees, which they 
did until they became too numerous to control. He recommended the use of tarred 
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paper tied round the trees with a string. Undoubtealy the commissioners had de. 
stroyed a great many of the insects. 

Professor RILEY. It is well known to feed upon a number of ditl'ereut fore~t trt>es 
that. grow with us, ami in the event of its getting beyond cultivated. plants I should, 
as I said, have wry little hope of its ultimate extermination. I am not au alarmist, 
and I do not believe that our people need to be so very serious!) affected if it is not 
exterminated, but, aside from that, the loss would go on increasing annually, and it 
would become a >ery grievous additional pest to those the farmer and fruit-grower 
already have to contend with. The thing you have to consider is this: From what 
I could gather from the accounts in the newspapers, three measures were adopted: 
First, by attempting to destroy the eggs; secondly, by attempting to destroy tlw 
caterpillars after they had hatched, by means of arsenical spraying; thirdly, by en. 
deavoring to stop the artificial spread of the pest on vehicles, manure wagons, etc. 

Individually I have always felt, and so expressed myself, and still feel, that the 
proper way would be to use whatever funds the State will give you during a limited 
time and concentrate all effort and all expenditure in the month of June on the de· 
struction of the caterpillars, and not to bother a Lout the destruction of the eggs or 
the prevention of the spread of the insect. These latter methods, necessarily intrusted 
to persons who may be efficient or who may not, are apt to bring the whole subject 
into popular disrepute and disfavor. You may reduce the numbers but sou will 
never exterminate it by destroying the eggs. Therefore, as a single spraying of a 
tree will kill five thousand caterpillars just as well as one, there is nothing to be 
gained by the work of destroying the eggs. Moreover, I do not believe there is much 
to be gained in the work of preventing its spread by the ex:wninatiou of vehicles on 
the main thoroughfares and on the railroads. On the contrary, I believe that the 
only way to accomplish that end is by a very strict law which the legislature should 
pass, giving the power to some committee to absolutely prohiuit the sending of nur· 
sery stock or any plant growth or material, probably including manure, out of an in· 
fected district without inspection. My belief is that a rigid quarantine law making 
it a penal offense for a nurseryman to send cuttings or trees from any given infected 
area without first having the sanction of this Commission would be effective in pre
venting the spread. That is to say, there should be a competent person or persons 
appointed to whom all such shipments should be submitted, and only upon their ap· 
proval shoulJ such shipment be allowed to pass out from that area. That would be 
the only simple and efficient way of preventing its spread. 

My impression is that the danger is far greater from overlooking a batch of eggs 
during the months of the year when such a thing is possible, and of the insects being 
transmitted in that way, than there would be in the mere carrying of the caterpillars. 
I would therefore concentrate all efforts on the destruction of the caterpillars. I 
believe that even in au area as extended as Professor Shaler indicates, if the legis
lature would appropriate $100,000, the thing could be done. Let it be used under the 
intelligent guidance of some one who bas had experience, who knows practically how 
to spray, who can go to work intelligently and instruct his men and have a sufficient 
force to examine every tree and cultivated plant upon which this insect is known to 
feed, and make sure that wherever it is it will be destroyed before the change into 
the chrysa!is state takes place. In other words, I do not see why, with SlOO,OOO, a 
single year ought not to suffice to stamp it out from the area in which you know it 
to be found. I believe it can be done, and that the State of Massachusetts would be 
justified in making the attempt. In Europe this injury is at times not great; at other 
times it is quite extensive; but it is chiefly notable in those places where there are 
very large areas of culth·ated forests. Bavaria, for instance, ha~ lately suffered 
great.ly from it. Experience there has shown that it is easily checked by the use of 
sticky bands, very much the same methods as you have employed here for the canker 
worm. They use several kinds of glue (manufactured, and some of them patented 
by different firms), which is procured in large quantities and smeared on the trees, 
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being made in such a way that it does not dry. I presume it comes nearest to our 
printer's roller glue. The caterpillars never pass above it from below. Coming down 
the tree they jump over it. The devices for putting it on are very simple. That is 
the method which experience has shown to be the most satisfactory there; but it is a 
preventive method and chiefly to be considered when you have given up the fight 
for extermination. 

The main thing for you to do is to try to stamp it out during the active season and 
use all your energies to that end. The arsenicals are not expensive, and if an analy
sis is made of the Paris green, or whatever form of arsenic is used, to insure its purity, 
I can see no reason why the whole area should not be practically cleared off during a 
single season. That should be carefully followed up by close observation, with a 
view of repeating it in the case of some omitted center or point where they may be 
found in a subsequent year. In case they have not gone into the woods it seems to 
me feasible to exterminate them. 

I would make one other suggestion, and that is, that as an auxiliary method it 
would be well to spend $500 or $600 in sending one or two persons abroad next 
summer with no other object than to go to some section of northern Europe to collect 
and transmit to authorized persons here a certain number of the primary parasites of 
this species, which are known to check its ravages over there. The insect was un
doubtedly brought over by Trouvelot without any of its natural checks. In my 
judgment it would be well worth trying to import its parasites from abroad. The 
advantage would be this: If you failed to exterminate it by spraying, its parasites, 
seeking for this particular host, would be more apt to find the overlooked or escaped 
specimens than man would. 

Professor FERN-\LD. Do you think that any of our native parasites will be liable to 
attack this insect J 

Professor RILEY. Experience justifies the belief that some of them may, in time. 
Professor FERNALD. Have we a case on record 1 
Professor RILEY. Yes; though they are not numerous. Pieris rapw or the Imported 

Cabbage-worm has some native parasites. There are other cases, but I should have 
to consult my notes.* 

Professor FERNALD. In reply to the question which was first asked as to whether 
it is possible to eradicate the insect at all, let me suppose a case. Suppose we have a 
tree like the elm I see yonder, and suppose we know it to be the only tree in America 
that is infesteu. I think you will all agree with me that for a small sum of money the 
thing could be eradicated. Suppose there were two-suppose all the trees on the 
common were infested. If they could be eradicated from all those trees it is only a 
question of time and money to eradicate them from over a much larger territory. It 
is a question of time and intelligent labor; I say intelligent advisedly. Right here I 
would suggest very earnestly that the committee or commission should have a scien
tific man upon it. This is the advice I gave, with all the force I could, to the former 
commission, for the reason that there are a thousand and one things constantly com
ing up, where it is necessary for some to know and be able to answer questions. 

As to the question of territory, I only raised that to know how it had been deter
mined. It is possible it is not so extensive as indicated ; but it may be. 

Professor SHALER. I thought it best to put it at the highest figure. My own 
opinion is that we shall not have to deal with an actual area of more than 9 or 10 
square miles. 

Professor RILEY. Is it not true that so far 'I'OU have found this pest chiefly on or-
chard trees Y • 

Professor SHALER. On orchard trees and elms. 
Professer RILEY. That is unfortunate, hecause it increases the difficulty of treat

ment. 

'Several native species attark Scolytus rttgulosus. The same is true of the Hop Aphid (Phorodon 
humuli) and of several imported species of Bark Lice. 
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::llr. CRAIG. They are more numerous on and generally st•lect orchard trees, but 
e>en pine trees have been attacked by them and in some cases the branches stripped, 
Maple trees are also attacked. 

Professor SHALER. I have seen them on some maple trees and heard ot others, but 
it seems to be a case of starvation when they come to that. 

Mr. CRAIG. ::IIy observation is that the older the tree the more they will attack it. 
Professor FERNALD. With regard to a scientific man on the commission, if you can 

get an entomologist who is also a business man you will be fortunate, but i:J my 
judgment it is important to have a business man, too. ' 

To go back to the question of territory, I agree with Professor Riley that it is rather 
stupendous, bnt if you can destroy the insects over a small area, why can not you 
over a large one! The whole thing is experimental; it is unprecedented to destroy 
so large a body of insects over so large a territory, but my impression is that they can 
be destroyed. The question is, how to do it. I was informed last summer that Paris 
green destroyed the larvre of this insect up to a certain size; beyond that size they 
were able to eat it and grow fat. I urged the commission to try a branch with cat
erpillars that had not eaten any Paris green, but I can not learn that they did it. If 
their statements are correct, I must lose the little faith I had in regard to the efficacy 
of Paris green. My experiments at Amherst on the use of Paris green do not seem to 
tally with the results they got out of it. They used 1 pound of Paris green to 150 gal· 
lons water, and when Mr. Sessions and I went over there in the summer we saw that 
the trees were burned very little. The same proportions used at Amherst burned the 
trees very badly. Yet Professor Cook and others have reported that a much lar~:er 
proportion of Paris green could be used. The Paris green I used I had analyzed, and 
know just what it was. I expect there is either some great difference between the 
climate of Amherst and this region or-something else. 

Mr. CRAIG. So far as my own orchard is concerned, where the Paris green was used 
a streak was burned here and there; in other places not. I think it was not kept 
stirred up. 

Professor FERNALD. Suppose it is not possible to destroy the insect 1 Even then 
I believe it would pay to make annual appropriations to hold them in check. We 
know what the farmers are paying annually to destroy the potato beetle, and if this· 
insect spreads over the Commonwealth of Massachusetts I should suppose it was 
capable of doing more damage than the Potato Beetle. It seems to me if it is not 
possible to stamp it out it is wise to hold it in check where it is. 

Mr. SESSIONS. I have heard the idea advanced by somebody from Medford that 
possibly the reason the caterpillars apparently eat Paris green and live, is that after 
a certain stage of their existence they stop eating altogether. 

Professor FERNALD. They do not stop eating long before they spin their cocoons. 
The time is not more than 24 hours. 

Professor SH..\LER. I should like to ask about the chances for more satisfactory in· 
secticides. I should like to ask if we may reckon among the insecticides certain com· 
pound salts of calcium which are very acrid, and whether a solution of them would 
be efficacious Y 

Professor FERNALD. I have had no experience with them. 
Professor SHALER. The question is whether it would serve in this case. Do yon 

know, Professor Riley f 
Professor RILEY. I should have most faith in the arsenicals. The relative value of 

the different forms of arsenic spraying depends partly upon the kind of tree treated, 
partly upon the condition of the atmosphere, and very materially upon the purity 
of the material. Paris green has this advantage, that it may be used much m?re 
strongly, with less injury to the tree; and it has this disadvantage as compared With 
London purple or pure arsenic, that it is not soluble in water, and you have to keep 
stirring it. I have no doubt that the experience Professor Fernald referred to was 
due to the inferior character of the Paris green in the one case and its purity in the 
other. It should be applied with a spraying nozzle that would simply touch it to 
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the leaves, and it should be mixed with a substa!lce to make it adhere. In other 
words, all this work should be superintended by a careful, practical man, who knows 
what to do. A part of the advantage of using the arsenicals in this part of the coun
try would be that, aside from the destruction of Ocneria, it would pay to use it as 
against the Tent Caterpillar, the Codling Moth, and various other insects that are so 
prevalent in your orchards. It iR one of the curious things which strike a man 
traveling through Massachusetts that in a State where applied entomology has had 
its origin in America an insect as common as the Tent Caterpillar, and which may be 
so easily mistaken for this very Ocneria, should be so abundant, and that so little 
should be done to control it. You will have the same trouble with the Ocneria; you 
ca•1't get the average Massachusetts farmer to bestir himself about it. 

Professor SHALER. Am I not right in supposing that our first care should be to drive 
this pest in on the periphery at all costs, but to make surest of its destruction on the 
periphery f The number of inspectors we could have w<'uld he limited; therefore we 
should take the extremest care with the periphery. With that in view, how would it 
do, from now until the time the eggs hatch (they are conspicuous things; you can see 
them a great distance, and boys could gather them in quantities), to pay the school
boys what would be a tempting price per ounce for the eggs. We would secure a 
very large destruction on that basis, I think, between now and the time the eggs 
hatch. We could put a person in each town, who should gather the eggs oaceaday, 
pay for and destroy them. That is, in the regions that are thoroughly infected. In 
that way I think we should diminish the number that are to be killed in the spring, 
and that at small cost. 

Professor FERNALD. In reply to that, Professor Riley has already expressed his 
opinion on that point. A year ago I had just the same opinion that Professor Riley 
has, and expressed it to the commissioners, . but they had already gone to work. I 
talked with some entomologists about it, and they differed from me; they thought it 
did help to use other means than Paris green. Theoretically, it seems to me that 
any other means wonld be a nee lless expenditure of money, and Professor Riley's 
suggestion to exterminate them in one year would be greatly to be hoped for, but I 
question whether it would be wise for us to go from this meeting to the legislature 
with that proposition. If you don't do it in one year and come back for a second ap
propriation, you may find it difficult to get it. This is merely a policy suggestion. 
I can conceive that even with the most thorough work that can be done with Paris 
green in spraying trees a few might escape and start a new colony. Then in another 
20 years this thing would come up again. 

Professor SHALER. Do you gentlemen agree that we must look forward to a careful 
and continuous work against this moth? 

Professor RILEY. As I said before, we have nothing to do with the experience or 
methods of Europe, where the insect prevails over vast areas and where nobody ex
pects to exterminate it. Yet there have been instances of similar extermination, as, 
for instance, what the Pruss ian Government did with the Potato Beetle, and here you 
have an opportunity to show that you can stamp this thing out. I expect a few will 
escape. That is why I made the suggestion that it would be wise to introduce such 
parasites as can be used against it, with a view of permitting them to search out 
those which may have escaped. The matter, as I said, may not be possible, but if it 
is, it it1 only possible in that way, and all other efforts would, I think, be rather 
puerile and serve to bring the whole thing into popular disfavor. Set the school 
boys to work on the eggs; that is good as a prophylactic measure and would do a 
certain amount of good, but the good would be very slight as compared with the 
effective work you ought to do in the actual destruction of the caterpillars. As I 
said before, the fact that the insect bas been diminished in numbers would be rather 
against the effici .. nt extermination of the larvre in summer, for the reason that it is 
harder to find an isolated bunch of caterpillars in a county than when they are 
numerous. I still hold to the belief that whatever funds the legislature can give 
you should be devoted to a prompt and effective attempt at stamping out. 

27707--~o. 9----2 
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Professor SHALER. Suppose evt:r.v tree ;.prayed, what reason have we tn believe 
that we should have disposed of the pest f 

Professor RILEY. There would be need for some years afterward of the greateR!. 
care. I would not attempt to kill the young caterpillar"; wait until they are some· 
what advanced, so that the work could be concentrated within a narrow limit of 
time. 

(At this point Mr. Scuduer came in.~ 
Professor SHALER. The discnsl:lion bas been, Mr. Scudder, on the question as to 

whether it would be well to proceed at once to the destruction of the eggs. There 
are places where the eggs are abundant, and, as we know, they are conspicuous, and 
it seems that between now and hatching time we might collect a considerable per 
cent of them, paying for them by weight or measure, and at once destroying them. 
Professor Riley thinks that would diminish the conspicuousness of the colonies, so 
to speak, and make it harder to find them, and thinks that au equal amount of money 
would go further in poisoning with spray than it would in collecting the eggs. I 
should like to hear from Mr. Scudder what he think sa bout the desirableness of doing 
anything with the eggs. 

Mr. Sc uDDER. I feel that I have no right to speak in the presence of othrrs bere 
who have given special study to economic entomology, while I have not. All I can 
speak upon is the natural history of the moth, and on that side of the que&tion it 
might be well to ask whether it is behaving the same in this country as in the old 
couutry. There are a number of moths single brooded in the old country which are 
double brooded here. 

Professor RILEY. I ha>e assumed that it was single brooded. 
Professor FERNALD. I have bred it twice, two years in succession. 
Mr. SCUDDER. If it is single brooded there is this point to be brought out, that 

as the caterpillar is a very liberal feeder, so, of course, it is very much more difficult 
to reach by spraying, because the spraying is not to be confined to a few kinds of 
trees, but to a very large number, so that one would say you would have to spray 
almost everything you came across. So with the eggs, which are laid not always on 
trees, but on almost anything else. It therefore becomes the most dangerous insect 
enemy we have had for a long time, I think. If it is single brooded it seems to me 
that nature has indicated the eu.siest means of attack. The eggs are laid in batches 
and are exposed for eight months of the year. Therefore it seems to me that the 
eggs are the place to attack. I should suppose that the same amount of money ex
pended in the destruction of the eggs would effect a very much larger end than the 
same amount of money spent in spraying. 

Professor RILEY. I have been trying to bring out what knowledge there is as to the 
actual range of the insect, and my remarks on the po!!sibility of stamping it out have 
all been based on that. I want to say that if the insect has spread beyond the limits 
indicated by Professor Shaler and got into the larger trees I think the question of 
stamping it out a very doubtful one. At the same time there is an opportunity here 
for the State of Massachusetts to make the experiment and show what can be done 
by efficient means and intelligence. I would rather offer a higher bounty to every 
schoolboy for pointing out where the caterpillars are to be found during two weeks 
in June than for gathering the eggs. I believe that there is a chance of stamping it 
out if it is not beyond the region where the trees are comparatively few in number 
and not very large. 

Professor SHALER. How would it do, as one of the early steps in this work, to get 
all the information we can as to the periphery and publish maps showing itT Let 
us ask for information as to the spread of the pest beyond those limits. I should 
hesitate about offering a reward for the location of the caterpillars, because there ia 
the possibility of the schoolboys planting them. A reward for the eggs is much more 
easy, and we could probably interest the schoolboys in searching for them, but il 
would hardly do to offer a reward which might serve to spread the plague. All these 
rewards for animals are very dangerous. 
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Professor RILEY. On general principles it is bad policy, but the same objection 
would apply to a reward for the eggs. If the boys once learned that they could get 
a certain amount of money for the eggs, they would not be so interested in extermi
nating them and thus cutting off futnre revenue. 

Professor SHALER. I should state a definite reward and not go beyond a certain 
time. 

Mr. CRAIG. "' e have two or three village improvement associations especially to 
take care of the trees. We extended an invitation to the citizens to take part in the 
work, and they were to notify certain committees wherever they found any eggs. 
This was done to a large extent, and I think it aided the commissioners very largely 
in finding out where the moths were. 

Professor SHALER. You can tell us about the extent of the pest in Medford. Over 
about how large a territory did it extend? 

Mr. CRAIG. More or less from the Malden line over to Arlington. 
Professor SHALER. Ahout a mile and a half in the worst iufest.ed district. 
Professor RILEY. What was the result of the commission's work Y Are the eggs 

fouud abundantly in that neighborhood Y 
Mr. CRAIG. I don't believe there are one-tenth the eggs there were when the com

mission commenced. 
Professor RILEY. 'Vhat was the result of the commission'!:! work last year? Was it 

appreciable on the number of eggs known to have been there? 
Mr. CRAIG. Yes, certainly. I differ from you two gentlemen about destroying the 

eggs. I think it was the means of destroying a great many of the pests. On many 
trees it was controlled by gathering the eggs. 

Mr. SESSIONS. I have no scientific knowledge on the subject, but it seems to me the 
first and most important thing we have to do is to find out the outside line, even if 
we don't do any more than that in one season. The old commissioners claim that 
they have found it; our first business should be to verify that. 

Professor SHALER. Did they make a map ? 
1\Ir. SESSIONS. I think not. 
Mr. ScuDm:u. How do they know the moth wasn't blown 50 miles away by a storm T 
Professor SHALER. It may have been. But it is a strong point in OIJ.r favor that 

after the creature has been 20 years on the scene it still bas a tolerably distinct 
periphery. 

Professor RILEY. That is what I have based my recommendation to exterminate it 
upon. I should not like to see the attempt abandoned, but my remarks have all been 
made with a view of economizing means and time in one effective e1l'ort to exterminate 
it. All these other measures will come in if we have to deal with the pest as a permanent 
thing among us. As a mere State measure, with a view to not having the unenvia
ble reputation of having given a pest to the rest of the country, or done nothing to 
prevent its spread, Massachusetts has an excellent opportunity of showing what may 
be done by intelligent concentrated effort. All other means are puerile as compared 
with destruction by the arsenicals. All other means are now abandonAd in fighting 
the canker worm, the codling moth, and some other insects, and intelligent spraying 
~t the proper time has come to be looked upon as the most efficient means of protec
tion against these insects. My idea is that what you ought to do is to employ a suffi
cient force of intelligent persons to scour that whole region in the month of June, 
and indicate every plant that has a brood upon it. 

Professor SHALER. Suppose you had 100 persons searching at the same time. 
What general instructions could you give them in determining what trees were in
fested f 

Professor RILEY. The insect is gregarious and therefore conspicuous. There is no 
reason why iut.elligent search 'lhould not detect it, even on the highest trees. 

Professor SHALER. How much time could you reckon on having for your search 
after the creature came outf 
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Professor RILEY. I should say yon could count on 10 da.ys after it was hatchPd. Its 
gregarious nature makes that feasible. 

Professor SHALER. How much time is there before it begins to spin f 
Professor RILEY. I believe it takes 3 or 4 weeks. 
Professor FERNALD. I think it highly desirable to make the attempt t.o stamp it 

out. I don't know that it can be done, but it is worth trying. If we can not extl'r
minate it, the other excellent remedies will come in in holding it in check. 

Professor SHALER. Had we not better wait until we can strike a hard blow and do 
the best we can this year with prevention T 

Professor RILEY. I am strongly of opinion that you had better not wait. Some 
contingencies may arise to give it a sudden impetus. I would adopt the auxiliary 
methods of introducing parasites, etc., and I would also have a special committee 
authorized to inspect all nursery stock that goes out from the infested region and not. 
allow it to go until passed upon by competent men. 

Professor Fernald thought the Federal Government might take charge of the 
work. Professor Riley stated that he would be glad to assist in any way possible, 
but that since the establishment of State experiment stations, the Federal Govern
ment felt it had no further function in the States, so far as local insects are concerned. 
Professor Shaler thought the State of Massachusetts should make the fight itself, and 
only ask for Federal aid in case it could not exterminate the pest; 8:!4,000 were on 
baun, and he thought $;l5,000 or $50,000 more could be counted on from the legisla
ture. 

Mr. SCUDDER. I don't understand the force of the arguments used by my neighbors 
on either side (Professors Riley and Fernald) of delaying the work by not taking the 
eggs at present. Why do they want all the caterpillars out that they can get, in 
order to exterminate them Y 

Professor SHALER. It is a question of seeing them, I believe. 
Mr. ScUDDER. I understand. But if you destroy so mauy eggs that, say, only one 

tree out of five is attacked, you have to deal with only one-fifth as many trees in 
spraying. 

Professor RILEY. I want to tell Mr. Scudder just why I rather urge the policy I 
have advised. First of all, it is from the political side. If you ask for an appropri· 
ation to stamp it out, you must do your best to stamp it out. As Professor Fernald 
has suggested, it is simply a question of means, and I would not think of asking for 
less than $100,000, and I would concentrate that where it would do the most good. 
Killing the eggs is frittering the money away at a time when it is not of so much 
value as if concentrated. Secondly, I have little faith in the det!truction of eggs in 
this case, where they are laid on so many difterent objects. I remember distinctly a 
little cedar tree not more than 6 feet high, in my own grounds, that was attacked by 
the Bagworm. I thought I would see whether I could not clear them off. I worked 
for two consecutive months picking off from that tree the issue of not more than two 
females. Almost daily I went to that tree and found fresh specimens that I bad over· 
looked the day before, yet in the Smithsonian Grounds I have absolutely stopped 
similar injury on large trees in a few minutes by spraying. It would have been of no 
use, in my judgment, to have attempted to eradicate them by hand picking. Sup· 
pose you have somebody climb a tree and gather twelve batches of eggs, bnt he fails 
to get the thirteenth. It will cost no more to spray a tree for the thirteen batches 
than it will for the one. 

Professor SHALER. When I came here I watl strongly in favor of offering a reward 
for the eggs, but I admit I am shaken now. 

Mr. ScuDDER. I don't think you can get sufficient force to spray the trees thor· 
oughly in the time allowed. 

Professor SHALER. I think we shall have to ask t.he Agricultural College to lend 
ns say 80 or 100 of their young men for this work. 

Mr. SESSIONS. There are many people living in the neighborhood of this spraying 



377 

who claimed that it was of no sort of value. Do any of these gentlemen believe 
that¥ 

Professor RILEY. I think the reasons that have been given explain why they had 
that experience. It was simply due to the impurity of the Paris green and the im
perfect manner of applying it. You will always have more or less of failure until 
you put this matter into the hands of men who can give their whole time to it dur
ing that period. Only those men should be employed who have ability and experi
ence, and one man, particularly, should be engaged to superintend the whole work, 
and as many other competent persons as possible. 

A tree 50 feet high is very easily sprayed. If the caterpillars could not be killed 
by spraying, it. would be better to cut the trees down over the whole of the Middle
sex Fells. It pays better to make one grand effort than to fritter your energies away 
over a number of y'ears an<! then fail. The board in control of the work should con
trol everything. If Paris green is used, it should all be issued by the board, after 
being tested. 

Professor SHALER. I should like to ask your opinion, gentlemen, whether any con
siderable risk to health is to be apprehended from this large use of arsenic in the 
country. Is there any risk of poisoning the water or of poisoning animals or men T 

Mr. APPLETON. The committee on public health is having an extended hearing on 
the use of arsenicals. 

Professor RILEY. If the spraying is copious and careless, which is unnecessary, 
there is danger of stock feeding upon grass which has been so impregnated, but there 
is no necessity for that. The spraying should be of such a character that there 
would be comparatively little falling from the tree or shrub sprayed. 

Professor SHALER. Have you known any cases of poisoning in persons employed in 
spraying¥ 

Professor RILEY. No, I have seen none, but I have known of cases where negroes 
would sit on the back of a mule with spFaying pumps, going through cotton fields, 
and carelessly allow the watel' to fall on them. I have known them to become sore 
in the groin, but never knew of a fatal case. 

Mr. APPLETON. The spraying is washed off by the first rain of course f 
Professor RILEY. It should not be. The whole tree is enshrouded in a vapor 

which is all-sufficient, and which is more effective than a more copious spraying. 
Professor SHALER. Is there any particular form of engine which will give that form 

of spraying '! 
Professor RILEY. There are various spraying devices in use, depending largely on 

the height of the vegetation. If you want to throw to any great height without the 
use of ladders, you need a spraying device that will throw a strong jet. In almost 
all cases you can use the cyclone nozzle in its Vermorel modification. 

Mr. SCUDDER. I should like to say, before going, tha't it does not seem to me likely 
that the thing will be exterminated, but that it can be held in check for many years . 

. The reason why I don't think it can be exterminated is because we have not got 
enough persons used to looking for the caterpillars, to examine the trees and say for 

11 certain that there are none there. I do think, however, that it can be held in check. 

1 The MAYOR OF ARLlNGTON said they had had very little trouble with it in his 
i neighborhood. The sentiment of the people there was in favor of the continuation 
~ of the work. 
' The MAYOR OF MALDEN. We went through and marked every tree that was in
. fested and then went through again and sprayed them. The trees were not so infested 
~ as to be particularly noticeable . 
. · The ~IAYOR OF MELROSE. The selectmen did not believe there were any Gypsy 
!·Moths in their town. As far as he knew, the people were not disturbed by their 
, presence. They would be glad, however, to have the inspectors go through the town 
'"and look for it, and would gladly second their efl:'orts. 
,, , Professor SHALER. I think it would be a tax of probably more than $100,000 annually 
"1f not checked. 
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Professor RILEY. There is no question of that, if it is allowed to take it~ courae. 
That is what makes It so vitally interesting to mll, anti why I am so impatient ofanJ 
efforts to simply check it. I have nothing to say about checking it; I speak for 
stamping it out. ~Ir. Scudder simply says he doesn't think it will be exterminated. 
As to bow much of any given territory one individual is capable of nitically examin
ing, a man who is capable of distinguishing between this caterpillar and otlu·rs, 
doing nothing else, would, in my judgment, be abie easily to go over a square mile of 
ground a day, except in dense forest. 

Professor SHALER. I don't think so-nothing like it. If the work was tlone closely 
(and two together would do better work than one) my impression is they would be 
doing good work to get over 100 acres a day. 

Professor RILEY. Well, say 100 acres--
Professor SHALER. If we could get from the college say 40 youn·g men as inspect-ors, 

we would have 4,000 acres a day inspected, and my impression is that the region 
cove'rs about 10,000 acres. That area can be thoroughly inspected by 20 parties of 
selected men doing nothing else. They should mark the infested trees and plat them 
on a map. As we are no longer a paid commission, I would devote that money to 
experts. We want thA best expert we can select to superintend the actual applica· 
tion of the remedies. When a tree is marked as infested, let it be numbered so and 
so, anu when it is sprayed, let an account be taken of that tree, so that by some sys· 
tern of checking we can find whether every tree has been disposed of or not. 

Professor RILEY. The suggestion seems to rue eminently wise. But I snppo~e you 
could get the leading citizens in a community interested also f 

Mr. SESSIONS. I don't believe you can get the college boys to come. 
Professor RILEY. Not if you paid them f It would ue an excellent education for 

agricultural~:~tuuents, and if you offered them $100 each you would have no difficulty 
in getting them, I think. 

Profes3or SHALER. What month should the work be done in f 
Professor RILEY. As far as I can learn, the mont.b of June. I believe that abou' 

the second week in June will be the time to strike, after having made all your plans, 
got your forces ready, and trained your men. It may be that the thing is not prac
ticable, but I can see nothing impracticable. It is simply a question of money aod 
men. After this one t-horough effort you need not ask for another appropriation; 
everybody will be interested, and then you could alford to offer a big reward for any 
eggs that might escape. The attempt is well worth making. 

Mr. SESSIONS. A great obstacle is in procuring help you can depend. on. 
Professor RILEY. Let me make one other suggestion: While the infested area iJ 

stated in the rough at. 50 square miles, from what Professor Shaler said, there would 
probably be large portions of it that would require nothing but inspection. Now, 
wherever there are large trees difficult to chmb, I would certainly take the precao· 
tion to ring or band them, because that will prevent any stray caterpillars from 
climbing up those trees. No caterpillars will ascend such tl'ees, and if any escape, 
you will find them at the foot of the trees. Enropean experience shows this. 

Professor SHALER. Where can we get on the track of the mixture they nse in 
Europe for that purpose f 

Professor RILEY. You can use printer's ink for that purpose. In Newark I recom· 
mended the use of the fire department for spraying certain very tall elm trees. 

Professor SHALER. I presume we could make such an arrangement with the fire 
departments. 

Mr. CRAIG. We have an engine that could be so used. 
Professor RILEY. I would modify my objection to egg collecting just so far that in 

the case of large trees it would be advisable to do the work prwr to restivation. I 
think boys could go over them, and in this tlirection winter work would be advisable. 
It would also be advisable to have these large trees very carefully inspected for the 
eggs, but I do not believe you would be justified in attempting to destroy the eggs 
over the whole area. 



Professor SHALER. Is the energy of diffusion and the tendency of the few ales to 
tra>el at all proportioned to their numerousness¥ 

Professor RILEY. Yes; it is a general principle with insects that in proportion as 
they become unduly multiplied the migratory instinct is developed. 

Professor SHALER. So ti.Jat iu so far as \'l'e re1! uce the number in a given field we 
tend to reduce the expansive energy? 

Professor RILEY. Without doubt. 
Professor SHALER. And therefore if we fail to exterminate it this year we shall 

at least diminish its expan!live energy. 
Professor Riley described the Cyclone nozzle, stating that it is uot on the market, 

but is easily made by any good mechanic. Thomas Somerville & Son, of Washing
ton, are constantly supplying it. Professor Riley recommended the Vermorel modifi· 

-cation. 
At 6 p. m. the conference adjourned. 

THE RAVAGES OF LIPARIS (PSILURA) MONACHA IN GERMANY 
AND MEANS OF DEFENSE. 

[Aut-hor's abstract of a paper rea1l by B. E . .!<'ERN OW before the Entomological Soci
ety of Washington, )larch 5, 1891.] 

Mr. Fernow spoke of the alarming increase of Liparis monacha in 
Germany, and especially Bavaria, during the last year and the anticipa
tions of still greater damage in 1892, and hence the diligent search 
after effectual remedies. He pointed out that such ravages in German 
pine and spruce forests meant nQt only many thousands of dollars loss 
in depreciation of wood values, but also most inconvenient disarrange- ._ 
ment of working plans, which are necessarily laid for 100 or more years 
in ad ,·ance. 

He referred to the last great ravages of this insect, which involved 
an area of over 100,000 square miles and to which 55,000,000 cords of 
wood succumbed in the spruce forests of eastern Prussia during the 
years 1853-'67, necessitating the premature cutting of 7,000,000 cords 
of wood to save it from subsequent attacks of Scolytids. In the pres
ent case some 20,000 a-cres of spruce in Upper Bavaria were :first at
tacked, but soon reports from all parts of Germany, Austria, Bohemia, 
etc., indicated unusual increase, so that many thousand square miles of 
forest are involved. In the :first-named district over $8,000 were spent 
toward checking the damage. 

A special commission bas been appointed by the Bavarian Govern. 
ment to discuss the measures to be taken against the further spread of 
Liparis monacha and the amount of observations and intelligent pre
liminary discussion of measures in the ''Programme for the Commis
sion'' is said to be one of the most comprehensive works touching such 
a subject. 

Of the life history of the insect Mr. Fernow pointed out only the fol
lowing notes of interest: 

Like most of the North European Bombycids, it has bnt one genera-
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tion per year, and since as many as 150 eggs may be laid on the aver. 
age by one female, there would seem to be ample provision for its propa. 
gation. Nevertheless the insect has been in man.r localities so rare 

' that in 50 years in one district hardly a specimen for collection could 
be found, where now millions suddenly have made their appearance. 
The reason for its sudden multiplication is sought in climatic conditions 
(rains), which were unfavorable to the Tachinrn, Ichneumonidre, and 
other parasites without impeding the development of Liparis. 

As reasons for the rapid spread from a center of first development 
and the infesting of areas formerly unoccupied by the insect were cited 
voluntary and involuntary migration of both imago and larva. Invol· 
untary migration, or drifting by wind over large distances, has been 
definitely observed, while the lan·a is wafted by the winds when sus
pended by its threads in the early and also later periods of its life. 
Rains also bring it to the ground. There are also observations extant 
which would prove voluntary immigration of the imago and a normal 
progress of the exceedingly mobile larvre from thinned-out fields of 
attack to the uuattacked shadier surroundings; the observation of 
Altum, however, that ''the insect rarely feeds iu the same district two 
years in succession, and that hardly any eggs are found in the thinned
out parts, the insect se~king the shadier outskirts for oviposition," does 
not seem to hold for spruce forest. For oviposition it seeks the scaly 
bark of pine and spruce, under which the eggs are inserted; the smooth 
bark of beech, on which the insect seems to develop better than on coni
fers, does not offer a good place for oviposition. Three hundred larvre, 
3,000 puprn, and up to 140,000 eggs could be counted on a tree. The 
insect is polyphag('us, almost omnivorous, but it is considered danger
ous only on spruces, which are apt to die from its attacks. One addi
tional reason for the rapidity of defoliation is that the larva bites oft' 
the needle half way up, so that the upper half falls to the ground and 
is wasted. 

Of interest entomologically is the appearance of a black variety (var. 
eremita~ in certain locations, and also that at first the males are in pre· 
ponderance, and remain so in proportion of 70 per cent to 30 per cent 
of females. 

The most important biological feature of economic interest is the tend· 
ency to migration and great mobility of the larva, which gives indica
tions for the methods of coping with the pest. 

Various methods of checking the ravages have been proposed and 
practiced. The sweeping and collecting of larvre are found ineffectire 
on account of numbers, and undesirable because enemies are destroyed 
at the same time; gathering of eggs, because all over the tree, high 
up, and difficult to get at; collecting puprn, too few on the ground; 
breeding of Tach ina monachre, too difficult and uncertain. Ditches bave 
been found a good aid to check migrat.ion of the larvre and confine it. 
One of the most ingenious hut costly and ineffective propositions has 
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been the steam and electric exhauster, the invention of a Socialist, an 
illustration of wllich was shown. It consists of a 28-inch iron pipe, car
ried up between four trees above their tops, carrying a horizontally re
volving funnel 52 inches diameter, in the center of which an electric 
lamp with reflector is placed for the purpose of attracting the moths. 
At the bottom of the pipe a locomobile creates a draft to suck down the 
insects. Since one of these machines costs about $8,0110 and the work
ing of one sample machine $1,500, and the result being unsatisfactory, 
it is not likely to become useful. Zinc lights, costing 40 cents and burn
ing one-quarter hour, were found too expensive. With 24 lights in two 
hours from 10,000 to 15,000 moths were gathered a,t each shield, and 
such a light in not too dense forest is effective for al>out 1,000 feet cir
cumferenc~. In the beginning of the flight the effect even of common 
fires was satisfactory ; many fires, of course, being superior in effect 
to one strong source of light. The following record of one night may 
be of interest: 

Date. 

July 22, 1890 

Time. 

8:15p.m. 
8:45p.m. 
9:15p.m. 
9:45p.m. 

9:50p.m. 

10:00 p.m. 
10:15 p.m. 

10:40 p . m. 
10:50 p.m. 
11:10 p . m. 

11:30 p.m. 
12:00 p.m. 

Remarks. 

Lighting of fire~. Light west breeze. No flight observed. 
Light rain. A few moths. 
Flight more numerous, especially females. 
Increased flight, like snowRtorm. Very many females. Wind changing 

to south. 
Flight suddenly increased from east and northeast ; more males, y et still 

many females. 
Increase ot males. 
Most of the moths come against the wind through the smoke; only single 

ones with the wind and more from above. 
V <>ry great increase from northeast; 4v per cent. females . 
Decrease. 
Almost entirely stopped. Suddenly a new flock , like snow, from north· 

east ; almost all male. 
Flight increasing, a lthough fire low; almost all males. 
Sudden squall of rain; fire out. 

The only really effective remedy so far found against this, as well as 
a number of other insects, like Ocneria dispar, Chcimatobia brumata, 
etc., is the "insect lime," and in this particular case the '' lime band." 
For Ocneria dispar, the Gypsy moth, the use of the " lime" applied to 
the egg patches has been found of great effect. The " banding" con
flists in smoothing the bark breast high around the trunk, if necessary, 
and spreading over the smooth surface a band of specially pre
pared glue, about 2 inches broad and one-fourth of an inch thick. 
This work is done from May to June, and the period of its utility is 
passed by middle of July. At the same time all underbrush which may 
serve as food to the descending caterpillar is removed, and the result is 
starvation of the larvre. The object of the lime band is not to catch the 
larva, as is currently believed, but to prevent its ascent. While the use 
of tar dates back to the beginning of this century, or earlier, and was 
practiced in the forest against the "Nun" (Liparis monacha) in 1834, 
and is now regularly employed against Gast1·opacha pini, its advan
tages against the former insect are only now fully recognized, and the 



method of its application perfected by improvetl material and instru. 
ments. Tllree or four firms manufacture au in:-;l,et limt> which answers 
the requirements, namely, that it keeps effective for 3 mouti.Js; that it 
does not run in llot weather, and preserves the original diuH,Bsions of 
the band; that it is ligllter than water (to show it free from liPavy ad. 
mixtures wllich injtue its usefulness); that it preserves a disagreeable 
smell (tar oil), which seems to keep tile larne off. The price is less than 
$~ for 100 pounds. The cost of banding 1 acre of forest by band, with· 
out the new machines, is 81.80, of whicll $1.25 goes for material, :!5 
cents for bark scraping, and 30 cents for putting band on trees. \\"ith 
the newly patented bark scraper antl gluing machines (illustrations of 
which were exhibited), the cost may be reduced by one-third to one
fifth, with more effectiveness in addition. 

The success of the "lime band" was demonstrated in <t district of about 
2,000 acres at an expenditure of $12,000, experimentally, including the 
cutting of infested trees, etc. The larne accumulated below the bauds 
by the thousand and could be killed easily or starved to death. Those 
that m :.,re on the trees in descending, let themselns drop over the im· 
pediment. The next year will furnish a still larger amount of experi
ence in fighting the pests. 

:Mr. Fernow also suggested that the introduction of insect lime into 
this country might be desirable as an additional cheap means of pro· 
tecting orchard and park trees. This lime is manufactured by L. Pohl· 
born, of Berlin, aud Schindler & Mi.itzeli, of Stettin, previously men· 
tioned on page 36 of the current volume, and by other German firms. 

A NEW SCALE INSECT FROM CALIFORNIA. 

By D. W. COQUILLETT, Los .clngeles, Cal. 

Lecaniun~ pntinosum n. sp.-Adult female pale brownish, thinly covered with a 
whitish powder which does not conceal the ground color; body oblong in outline, 
very convex above, not distinctly carinate, the surface very uneven ; margins nearly 
perpendicular; dimensions as follows: Largest specimen, length 7 millimetres, width 
a trifle over 5 millimetres, height 3 millimetres; smallest full grown specimen, length 
4 millimetres, width 3 millimetres, height 2millimetres; anteunre much thickest at the 
base, 7-jointed; joint 6 the shortest, then5, then 1 and 2, which are subequal in length; 
joints 3, 4, and 7 are also subequal in length, each nearly twice as long as 6; joint i 
tapers to the tip, and is furnished with a style inserted to one s1de of the extreme tip, 
the style being about three-fourths as long as this joint; anal cleft and lobes normal. 

In the old dead and dried scales the powdery substance become' 
almost entirely remm·ed, and the surface becomes rougller, especially 
along the sides, where it is very rugose, the center of the dorsum alway~ 
being smoother than the sides; the margin usually becomes thin and 
spread out, forming an acute augle with the bark upon which it rests; 
the color of the scale is now a reddish-brown. 
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The females become full grown early in summer, and the eggs are 
laid during the months of May, June, and July; these are of the usual 
ovoid form and of a yellowish-white color. They hatch out in a few 
weeks after being deposited, and the young larne settle down upon the 
under side of the leaves, arranging themselves in various positions 
without any regard to the veins or midribs. Larvrn which I found 
September 3, on the under side of the leaves of an ash tree (Fraxinus 
sp.), were of a paler green color than the leaf itself, being nearly con
colorous with the midribs and larger veins; they have a distinct dor
sal ridge extending the entire length of the body, and with many 
smaller ones (about 24 on each side) extending from it to t.he margin, 
some of them being divided into two branches. The margin itself is 
furnished with a row of bristle-like appendages, and the ordinary four 
lateral notches are present besides the anal cleft with its two accom
panying lobes. 

At the approach of the winter season and before the leaves have 
fallen from the trees, the larvrn migrate to the twigs and smaller branches, 
usually selecting those of the last season's growth; here they settle down 
invariably upon the under side of the twig or branch. A large number 
of these larvrn which I found March 4, on twigs of ash trees were of the 
same general form as those above described, but the color is now a deep, 
brownish red, with the legs and antennrn pale yellow; the body is now 
nearly 1 millimetre long, evenly convex above except for the dorsal 
ridge, twice as long as wide, and the appendages of the margin are of 
various shapes, the greater number ot these being broadest at the mid
dle. On each side of the body is a submarginal row of about five long 
bristles, but these are easily broken off, and it is difficult to find a speci
men with more than three of these bristles intact. The usual lateral 
notches are very shallow and are usually filled up with a whitish exu
dation. On April 4 I found a great many of these scales on a branch 
of au ash tree and a majority of them were over half-grown. 

I first found specimens of this scale on apricot trees in this city; this 
was in the summer of 1887, and at about the same time ~r. Alexander 
Craw, of this city, also found specimens of this species, some of which 
be forwarded to Prof. J. H. Comstock, our best authority ou this group 
of insects, and Professor Comstock replied that they evidently belonged 
to a new species, for which he proposed the name of Lecanium pruino
sum, or the" Frosted scale ; 1' but I am not aware that he has published 
a description of it up to the present time. Among all the descriptions 
of the species of Lecanium to which I have access, none agree so well 
with the present species as does Dr. Fitch's description of his Lecanium 
carym (Transactions N.Y. State Agricultural Society, p. 443); but Pro
fessor Riley, who has compared specimens of the present species with 
Dr. Fitch's type specimen, writes me that the two species are quite dis
tinct and that carycc is much larger than pndnosum. 

In Los Angeles County I have found full-grown specimens of prui-
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nosmn on the following-named trees: Apricot, prune, peach, cherry, 
English laurel (Prunus lauro-cerasus), pear, apple, English walnut, birch 
(B etula sp.), and ash (Fraxinus sp.); and Professor Riley writt•s me 
that it bas also been found on grape vines at Berkeley, in this State. 
Some of the trees which I examined were very thickly infested with 
these scales, and as no insect is known to attack them, they may yet 
develop into a very serious pest. A single experiment that I made last 
season, however, would seem to indicate that on dormant deciduous 
trees these scales, all of which at this season of the year are in the larva 
stage, could be readily destroyed by means of a wash or spray composed 
of the following ingredients: Resin, 30 pounds; caustic soda (about 70 
per cent. strong), 9 pounds; fish oil, 42- pints, and water sufficient to 
make 100 gallons. On the 12th of May I sprayed some of this solution 
on a few branches of a prune tree which were thickly infested with 
these scales, anrl this proved fatal to all of them, besides destroying the 
greater number of their eggs. This wash, however, could only be used 
while the trees are dormant, and should never be used when the young 
buds are bursting forth or at any time when the trees are in leaf. 

NOTES ON THE HABITS AND EARLIER STAGES OF CRYPTOPHASA 
UNIPUNCTATA, DON., IN AUSTRALIA. 

Dy HENRY EDWARDS, N ew Y01·k City. 

One of the most ~i ngular instances of the change of habits in a species 
of Lepidoptera that has come under my notice is to be found in that 

--,.r 
. d'll 

FIG. 30 .- Cryptophasa unipunctata: <t, larva; b, lat eral view of enlarged segments ; c, pupa ; d. anal 
segment or cremaster; e, adult-all nat ural size except b and d , which are enlarged (original). 

of the insect referred to in the present article. As far back as 1858 I 
was fully acquainted with the species, and raised a considerable num· 
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ber to the imago state. It was then only to be found on the Black Wat
tle, Acacia decurrens, the larva burrowing into th~ stems and younger 
branches, but, as far as my observations went, never attacking the trunk 
or the larger arms of the tree. It was not unusual to :find specimens in 
the very early morning, i. e. at 5 or 6 a. m., at rest 'lpon the leaves of 
the wattle, but later in the day they hid themselves from the sunlight 
and were very rarely met with. On my return to the colonies during 
the past summer, I was led to observe that many fruit trees in the gar
den of the Hon. George Coppin, at Richmond, near Melbourne, had 
been attacked by some pest, and were rapidly approaching destruction. 
Close investigation displayed the fact that some burrows had been made 
in the trees somewhat similar to those of the Cossidre, the entrance to 
these burrows being artfully concealed by a small cap of fragments of 
wood and bark so closely cemented together as to appear like a portion 
of the bark itself. Upon cutting down one of the diseased branches 
and splitting it open, I found that the burrow passed at right angles to 
the very heart of the branch, and thence downward for a space of 15 
or 16 inches. 

At the bottom of this burrow I found a full-grown larva, which, when 
disturbed, wriggled itself about with very rapid movements, crawling 
up and down its burrow with surprising quickness. Below the home 
of the :first insect noted was another burrow of 12 inches in depth, and in 
this I found a healthy pupa, equally with the larva disinclined to leave 
its resting place. Wherever throughout the garden a dead branch was 
to be seell, it was always found to contain one or more of these insects 
in either the larva or pupa state, and their number can be guessed at 
when I say that not less than thirty trees had been more or less attacked 
by this destructive species. Those most afl'ected were cherry, plum, 
apricot, nectarine, peach, and quince, but I found also one pear tree 
containing a larva, and it is possible that in the course of a short time 
the apple trees may also suffer. As in the Cossidre, 1Egeriadrn, and 
other internal feed~rs, the pupa when near the :final change, works its 
way to tile mouth of the burrow, and the moth as it emerges softens the 
cover of chips with which the entrance is closed, and so makes its 
escape. The pupa does not protrude, as is the case in the above men
tioned families, but remains a little distance within the opening. The 
moths emerge from the pupa about 6 or 7 p.m. and may be found ad
hering to the branches, often in copula. They are easily attracted by 
light, and no less than eighteen :fine specimens were taken in one 
evening at a lamp placed rather high in the house. They are exceed
ingly delicate insects, and are easily killed in the cyanide bottle, usually 
dying in from 20 to 25 seconds. Great care has to be exercised in 
handling them, as the fine silvery white scales are very readily removed. 
The genus appears to be distinctly Tortricid, and has nothing in common 
(save its method of burrowing) with the Cossidre, in which it has been 
placed by some authors. The following descriptions apply to the stages 
in which I was enabled to observe it. 
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La1Ta.-Full grown. Tortricid in form, the b!'all tapering in front and truncate, 
p1tchy, rugose, with slightly dorsal channel. Mouth parts ampll'. Upper side of 
body, except the sel'ond segment, which is pitchy, dull pale chocolate brown. t:uder 
side sordid white. Spiracles pale pitchy, a~ are also the thoracic feet. On the dor
sum series of double ovate shining spots, placed transversely, a little darker than the 
ground color. These spots di1'rer in intensity in various individuals. There are a 
few short hairs upon all the segments, and especially about the head and anal ex
tremity. Length, .35 millimeters. 

l'upa.-Cylindrical, rounded in front, and tapering suddenly posteriorly. Color, 
bright chestnut-Lrown in life, changing to pitchy. The head, thorax, and wing 
cases darker than the rest. Surface very much roughened, the head and thorax 
Leing covered with transversely waved ridges. The abdominal segments are also 
wrinkled, but less rugosely. ""ing cases broad, smooth, glossy, those of the antennm 
being strongly defined. Anal segment rounded. Cremaster short, bifurcate, 
Length, .23 millimeters. ·width across the wing cases, 8 millimeters. 

This pretty species must now be included among the most injurious 
insects of Australia, and as it is eagerly sought by collectors, its num
bers may be easily kept in check. I have seen it in two collections 
marked Jlorgia gigantella Walle 

STEPS TOWARDS A REVISION OF CHAMBERS'S INDEX, WITH NOTES 
AND DESCRIPTIONS OF NEW SPECIES. 

By LORD \\' ALSI:SGI!A:If. 

[Continued from p. 329.] 

ARGYRESTHIA Rb. 

Argyresthia plicipunctella Wlsm. 

Hab.: Head of Koyo, Mendocino County, California, 8-11 June, 1"1il (5 specimens). 
Crescent City, Del Norte County, California, 22 June, 1672 (1 specimen). Rouge 
River, Oregon, 7 May, 1872 (1 specimen). 

The localities where this Sp!)cies was captured \Yere inadvertently omitted from 
the description (INSECT LIFE, III, 120, 1890]. 

COPTOTRICHE Wlsm. 

Coptotriche zelleriella Clem. 

Tischm·ia zelleriella Clem. 
= complanoides F. and B. (zellerella F. and B.). 

I have now t:he female of Tischeria compla11.oides F. and B., which distinctly con
firms my previous impression that this is truly Tischeria zelleriella Clem. The dark 
gray hind wings of the female are very noticeable, and the bind wings of the male 
in bred specimens entuely answer to the description of Clemens, printed in italics, 
"tinted with yellow externally towards the tip." 

I had observed that Frey and Boll had overlooked the peculiar form of the hind 
wings of the male when describing the species under the nama complanoidea. This 
is now accounted for by the fact that the female ·only appears in Frey's collection, 
whereas the male has turued up from Zeller's collection received from Boll in 1~73, 
labeled '' zellerella CJ. Fr. E. Z., 73, 2QO. Boll lit. 4, 73." 
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COPTOTRICHE Wlsm. 

1 zelleriella Clem. 
Tischeria zelleriella Clem. ( •859). 

= Tischeria complanoides F. and B. (1873). 
= Tischeria ZPlle1·ella F. and B. (1873). 
= Tischeria latipennella Chamb. (187.-:l). 

TISCHERIA Z. 

Since the late Professor Frey's types have come int.o my hands I have gained much 
information about this genus and have at least one important correction to make in my 
previous notes. 
1. Tischeria citrinipennella Clem. 6 

= qum·citella Clem. ~ 
= quercivorella Cham b. t <j? 

2. Tischeria badiella Cham b. 
= citrinipen nella Stn. and \Vlsru. (nee Clem.) 
=snlphw·ea, Wlsm. [INSECT LIFE u, 324 (1890) (nee Frey). 

The specimen which I supposed to be citrinipennella Clem., as compared with the 
type in 1871, exhibits no signs of the fuscous patch at the base of the hind wing, re
ferred to in the description of that species. 

The specimen sent by Clemens to Stainton under this name agrees with mine and 
also wants this character although both are males. 

These two spedmens have the faint gray spot at the anal angle of the fore wings 
noticed by Stainton in his republication of Clemens's papers [Tin. N. Am. p. 39, and 
foot note p. 82 (1872)] on which I had partly relied for the identification of my speci
men. 

This distinguishing mark was not referred to by Clemens, and conaidering the num
ber of closely allied species of this genns which have since been found in the United 
States it is extremely probable that Clemens had more than one species in the series 
from which he selecte<i the .example sent to Stainton. 

The only species known to me (and I have alar .. , amount of material for compari
son) in which the fuscous patch occurs at the base of the wings of the male (not in t.he 
female) is que1·cit>orolla Chamb., while the only one of the pale yellow oak-feeding 
species which possesses the dark scaling at the angle of the fore wings is badiella 
Cham b. 

It is therefore more than probable that q1tercivorella Cham b. equals the true citrini
pennclla Clem. [indeed Chambers himself seems to have had a strong suspicion of 
·this synonymy (Cin. Qr. Jr. Sc., 11, 110), and I have had it from larva~ received as 
citrinipennella from Miss Murtfeldtj, whereas badiella Cham b., although in Clemens's 
possession, was not specifically described by him. 

I have already identified quercivm·ella Cham!>. as a synonym of qum·citella Clem. 
[INSECT Lnm, n, 324 (1890)] which was de11cribed from a single crippled specimen. It 
was not surprising that Clemens should have failed to recognize the female of his 
citrinipennella in a specim'3n absolutely devoid of the characteristic dark patch which 
distinguishes the male. Female specimens from Frey's collection and Zeller's are 
laiJeled quercitella Clem. and corrt'lspond with those females which I have bred from 
the same mines as produced typical malef.l with the dark patch. 

Tischeria sulphurea Frey. 

The hind wings of the t are broad and evenly lauceolate and the costal cilia are 
brownish fuscous for three-quarters of the wing-length, but especially from the base. 
The fore wings possess a thick mat of coarse, closely appressed scales on the under side 
along the discal cell. It is remarkable that Frey should not have observed that the 
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gray tint to which he refers was caused by this abnormal scaling. I have his labelcu 
type ( 6) before me. The speuimens referred by me to sulphurea [INSECT LIFE, 11, 

324, (1890)] were wrongly identified; they are badiella Cham b. 

Tischeria clemensella, Cham b. 

Tischeria clemensella, Cham b. Bull. U. S. G. G. Surv., IV, 98-9. (1878, l<'ebruary.) 
= zelleriella, Cham b. (nee. Clem.). Cin. Qr. Jr., Sc., n, 110. (1875.) 
= bicolor, Frey. Stett. Ent. Zeit. XXXIX, 255. (1878, September.) 

Since I have bad the type of bicolor, Frey, I am convinced that this is the speci~s 
indicated by Chambers under the name clmnensel/a, no other agreeing with Lis de
scription of the bind wings. They are exactly as be writes [Bull. U.S. G. G. Sun·., 
IV, 98 (18i8)]. "The hind wings are also paler and wider; though not nearly so 
wide, and tapering much more gradually to the acute apex, than in latipennella, with 
which it otherwise agrees, except that it lacks the yellow tint along the apical part. 
of the costa." 

Tischeria castanella, Cham b. 

I am unacquainted with this species, but it seems to be distinguished by hadng 
the abdomen densely dusted beneath with brownish-yellow, a character which also 
occurs in citrinipenne.lla and cleme.nsclla, it is nearly one-third of an inch in expanse. 
I should have been persuaded that Chambers's description referred to sulphurea, Frey, 
but I am unable to distinguish any brownish-yellow dusting beneath the abdomen 
of Frey's type. Chambers, unfortunately, omits to mention the hind wings in his 
description of castanemella. 

Tischeria fuscomarginella, Chamb. 

The specimens referred to fuscomarginella [INSECT LIFE, n, 324 (1890)) were wrongly 
identified. The Texan specimen is a C( of citrinipennella, while the Missouri speci
mens are at present undetermined, though they seem to agree approximately with 
Chambers's description. I have not yet seen an authentic specimen ofjuscomarginella, 
Cham b. 

Tischeria tinctoriella, Cham b. 

T. concolor, Z., clemensella, Cham b., and tinctoriella, Cham b., are distinguished from 
the other species of this genus by the dull ochreous color of the fore wings. 

T. tinctoriella may be separated from clemensella by the normal shape of the hind 
wings, which are not widened at the base, and sharply attenuated from the middle as 
in the latter species; tinctoriella differs from concolor in possessing a patch of brown· 
ish-fuscous scales on the upper side of the fore wings at the anal angle. The larva 
feeds in a blotch mine on the upper side of the leaf, and is well described by Cham
bers as containing a circular nidus streaked with ziczac purple lines, whereas that 
of concolor strongly impresses the edge of the leaf. Its darker color at once distin· 
guishes it from the pale badiella, although the group of gray scales is in the same 
position near the anal angle of the fore wings. 

I hope that the corrections contained in these notes will make some amends for the 
too hasty publication of my pre...-ious impressions arrived at under difficulties which 
have been greatly removed by the acquisition of Frey's types. The only three 
described North American species now unrepresented in my cabinet are castaneO!ella, 
Cham b., juscomarginella, Cham b. (under-side miner), ami pulvella, Cham b. 

The following tabulation of the oak-feeding species found in the United States 
may assist collectors to identify their captures by drawing their attention to the 
peculiarities by which most of them can be easily distinguished. 
A. Hind wings of more than normal width. 
B. Apical cilia of hind wings excised above in (f, entire in 2 . = COPTOTRICHE, WJsm. 

1. Hind wings broad, abruptly depressed in both 
sexes, gray or grayish ____ . _ ...... __ ... __ = Coptotriche zelleritlla, Clem. 
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BB. Apical cilia not excised iu 6 ·----- ·--- ·----- ------ . ..•• . ------=TISCHERIA, Z. 
1. Hind wings of 6 broad, evenly lanceolate ( 9 

unknown) ... . .. ----·----- · --- - -·----- ____ .= Tischeria sulphurea, Frey. 
'2. Hind wings of both 6 and 9 widened at base, sharply attenuated from 

middle ofwing ...... __ ---------------- _ = TischeJ"ia clemensella,Chamb. 
AA. Hind wings of normal width. 
B. 6 with distinct fuscous patch on under side near base of fore wings (not show

ing on upper side); a less conspicuous patch near base of hind wings 
(showing on both sides); 9 without dark 
patches at base of wing ...•.. . _ .••. _ = Tischeria citrinipennella, Clem. 

BB. 6 without fuscuous patches at bases of wmgs. 
C. With a distinct patch of fuscous scales on the upper side of fore wings at anal angle. 

1. ~'ore wings pale lemon-yellow, apex reddish . . = Tischeria badiella, Cham b. 
2. Fore wings dull ochreous ..••••. _ .•••...• = Tische1·ia tinctoriella, Cham b. 

CC. Without patch of fnscous scales on upper side of fore wings. 
D. Abdomen densely dusted beneath with brownish-

yellow.---- ............ ------ __ ----- = Tisch el'ia castanereella, Chamb. 
DD. Abdomen not densely dusted beneath with brownish-yellow. 

1. Fore wings dull ochreous ....... .. ................ = Tischm·ia concolor Z. 
2. Fore wings reddish-yellow, margined 

with purplish fuscous .............. = Tischeriafuscon~at·ginella, Chamb. 

TISCHERIA, Z. 

1. sulphurea, Frey (1878) 
2. clemensella, Chamb. (1878-February) 

= zelleriella, Cham b. (1875) (nee. 
C'em .) 

= bicolor, Frey (1878-September) 
3. con color, Z. (1875) 
4. castanella, Cham b. (1875) 
5. citrinipennella, Clem. (1859) (t 

= quercitella, Clem. (1863) 9 
= quercivo1·ella, Chamb. (1875) ct 2 

6. badit"lla, Chamb. (U:l75) 
= bodicella, Chamb. (1875) 
= citrinipennella, Stn. Wlsm. (nee. 

Clem.) . 
= sulphurea, Wlsm. (1890) (uec. 

Frey) 

7. fuscomarginella, Chamb. (1875) 
8. tinctoriella, Cham b. ( 1875) 
9. helianthi, Frey (1878) 

10. solidaginifoliella, Clem. (1859) 
11. prninosella, Cham b. (1875) 

=pu1·inosella, Cham b. ( 1875) 
12. pulvella , Cham b. (1878) 
13. heteroterre, Frey (1878) 
14. heliopsiella, Chamb. (1875) 

=nolckeni, F . & B. (1876) 
15. longeciliata, Frey (1878) 
16. ambrosiella, Chamb. (1875) 
17. ceauothi, Wlsm. (1890) 
18. malifoliella, Clem . (1860) 
19. renea, F. & B. (1873) 
20. roseticola, F. & B. (1873) 

DESCRIPTION OF CERTAIN LEPIDOPTEROUS LARV lE. 

By HARRISON G. DYAR, Rhinebeck, N. Y. 

Pholisora hayhurstii, Ed wards. 

Lm·va.-Head as large as any part of the body, cordate, dull black, closely covered 
with short white hairs. Antenna~ and mouth parts pale brownish. Joint 2 is very 
small, not more than haif as high as the head; thence the bvdy thickens to about 
joints 8 and 9, and then tapers somewhat to the posterior extremity. It is of about 
uniform width except joint 2, which is very narrow. There is a slight subventral 
fold. The upper half of joint2 is covered by a pale brown cervical shield. Color dirty 
greenish yellow, with many small, pale-yellow spots, which segregate to form an 
obscure su bdorsalline; a dark dorsal shade. 

27707 -No. 9-3 
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The larva inhabits an inclosure composed of part of a leaf folded over or of one or 
more leaves as it becomes larger. 

Pupa.-Resembles in shape a pupa of EudantuB, and is held by a number of trans. 
verse threads in an inclosing leaf. The eyes are prominent, pilose. A brown ele
vated spot is situated above each, back of the antenna case. Color, dull yellow, cov. 
ered by a white bloom. The cremaster is fiat and hairy. 

The food plant is ..4lternanthera flaveBcens. 
Larvre from Dade County, Florida. 

Triptogon imperator Strecker. 
Mature lan·a.-Head rounded triangular, the clypeuslaterally indented; green with 

many rather large whitish elevated spots, the front nearly all pale yellowish white, 
but with a purplish shade centrally at the sutures and the clypeus pale green. Mouth 
parts sordid whit.e; maxillre black inwardly. Cervical shield and anal plates colored 
like the sides of the head and furnished with whitish granulations, the lateral plates 
tinged with yellowish posteriorly. They do not quite meet the supraanal plate, 
leaving some of the skin of the body between. The color is green, with a purplish 
shade on the dorsum (indicating the approach of the change to pupa), and seven 
greenish white oblique lateral lines, interrupted between the segments, the first and 
sixth fainter than the others and sometimes almost obsolete. The last is broad and 
distinct and extends from above the base of the foot on joint 10 to the caudal horn, 
which is short and concolorous with it or tinged with purplish. In many the tip is 
black. The lines are not '-"l"ell defined at their edges, the outline being somewhat 
irregular and blended. Spiracles yellow-brown, the center white, but the ones on 
joint 2 are all white. Thoracic feet white, purplish at the tips, with fine brown hairs 
internally; abdominal feet green, purple outwardly above the claspers, then nar· 
rowly whitish and above this another slight purple shade. Venter centrally slightly 
and interruptedly paler. Each segment has about six transverse creases or aunulets. 

Length of larva, 80-90 millimetres; of horn, 3-4 millimetres; width of head, 7 
millimetres; height, 8 millimetres; diameter of body, 15-17 millimetres. 

These larvre occurred to me abundantly in Phcenix, Arizona, in November, being 
drowned in the irrigating ditches in considerable numbers in their attempts to find a 
place for pupation after their descent from the cottonwood trees. Of some thirty 
taken from the water four revived sufficiently to pupate. Three produced female 
moths and the fourth a crop of Tachina flies. 

Orgyia definita Packard. 
Mature larva.-Head pale yellow, shining, minutely mottled with grayish spots; 

labrum, antennre, aud a spot below the eytls white; ocelli and maxillre black. Body 
pale yellow, a pale, almost colorless dorsal band, replaced on joint 2 by the pale 
yellow cervical shield, which is concolorous with the head and contains two yellow 
tubercles, ~idening on joints 5 to 8, and inclosing four square brush-like tufts of 
yellow hairs. It narrows again, inclosing the two retractile concolorous dorsal tuber· 
cles on joints 10 and 11, respectively. It is absent on joint 13. A narrow subdorsal 
and fainter stigmata! similarly colored lines. All these lines in different examples 
vary in color from nearly colorless through pale gray to blue gray, dark brown, or 
black. There is a velvety black spot between the dorsal tufts on joints 6 to 8. The 
usual warty tubercles of the body are arranged as in Orgyia leucostigma, and there is 
a pair of pencils of black plumed hairs on joint 2 and a single dorsal one on joint 12, 
which is mainly composed of light brown hairs. The warts bear a few thin long 
white hairs. Spiracles white iu a narrow black border. Larvre from Dutchess 
County, New York. 

The three species of Orgyia that occur in New York can readily be distinguished by 
the way they deposit their eggs. 0. detinita covers them with hair from the body of 
the mother moth; 0. leucostignta covers thorn with a white froth without hair, while 
0. antiqua (=nova) deposits them without any covering. 
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Apatela tritona Hiibner. 
Mattwe lan·a.-The head iFI of a purplish color, darker on the vertex, with a lat

eral line. The body is light yellowish green, with a purple brown dorsal stripe bor
dered with reddish yellow, interrupted on joint 6 and inclosing a reddish green patch 
on joints 8 to 11. The spiracles are black ; the hairs long and black, few in number. 

Food plants, species of Vaccinium. Larvre from Ulster County, New York. 

EXTRACTS FROM CORRESPONDENCE. 

The Quicksilver Remedy for Phylloxera. 

The Scientific American paper, of this city, published the lOth of June, 18tl5, that 
Mr. John A. Bauer, of San Francisco, California, had found a sure and cheap pre
ventive of the ravages of the "Phylloxera," which consisted in the application to 
the vine plant of a compound of half on ounce of quicksilver in very minute parti
cles and an equal weight of pulverized clay. The quantity of the mixture had to be 
half an ounce for each plant. The journal added that the remedy was simple; that 
it could be prepared, assayed for several purposes, and applied without danger or 
technical skill. 

I consequently wrote to my friends, Mr. John B. Pratt and Mr. Paul Grii'i.an, of Bar
celona (Spain) , on the subject, and I invited them to give a trial to the important 
discovery of Mr. Bauer. Mr. Pratt wrote to me subsequent!~ as follo9Vs: 

"I have the regret to inform you that our friend, Dr. Griiian, has t.ried for oue hun
dred times at least to prepare the anti-phylloxera compound discovered by Mr. 
Bauer in Sa:1 Francisco. He (Mr. Griiian) has used all the means that science and 
experience ad vi!'e, but to no avail, because he has not been able to obtain the assimi
lation of the mercury and the clay. There must therefore exist either an especial ma
chine or an ingredient unknown so far to us for making the anti-phylloxera prepara
tion, and we earnestly beg of yon to inquire about the matter and inform us.'' 

I consequently wrote to Mr. Bauer on the 3d of last March, but as yet have received 
no answer. A friend of mine, Mr. MacArdle, who knows you by your high reputation 
as the best judge in the phylloxera question, has advised me to take the liberty of 
consulting you on the matter, and it is for this reason that I come to beg of your 
extreme kindness the favor of informing me how can my friend in Barcelona succeed in 
making the compound invented by the above-mentioned Mr. Bauer. " " "-[Joseph 
de Snsini, 103 West Fourteenth street, New York, N. Y., April 71 1891. 

REPLY.-I have your letter of the 7th of April, referring to Bauer's quicksilver 
remedy for grapevine phylloxera. This remedy was proposed in 1884 and attracted 
considerable attention at that time. So far as I am aware, Mr. Bauer has not pub
lished his method of mixing the earth and the mercury. In Bulletin No. 18 of the 
Agricultural Experiment Station of the University of California, published October 1, 
1884, Prof. E. W. Hilgard, in treating of this remedy, says there can be no doubt as 
to the efficacy of metallic mercury finely diffused through the soil in killing phyl
loxera or any other small insect remaining within its reach for any length of time. 
In another paragraph of the same bulletin he makes use of this expression: "A soil 
column of 6 or 8 inches depth, impregnated with the mercurial vapor by intermix
ture with 'blue mass,' will effectually prevent, etc.'' In other words, the mixture if, 
spoken of as a simple mechanical operation, and I was not hitherto aware that there 
was any difficulty with that phase of the application. I was not at all favorably im
pressed with the remedy at the start, and the experiments made later by Professor 
Hilgard and his assistants failed in a large majority of cases to produce the expected 
effect. Mr. Bauer's original idea was to place a small quantity of the mixture about 
the base of the vine, to prevent the underground forms from crawling up, the vapor 
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killing all individuals which attempted to do so. The obstacles to success are, in the 
first place, that by no means all of the lice crawl up the main roots, bnt issue from 
the grouml from rootlets near the surface, auu crawl away to other vines; and in the 
second place, that soils of differing characters have very different powers of absorb
ing the mercurial vapor, bycoming impregnated to different degrees or not at all. 

I regret tha.t I can give you no more definite information as to the methorl of pn•p
aration, but in view of the comparative success of the la,test French work with the 
American vine and bisulphide of carbon injected subterraneonsly, anu in view of the 
discouraging results of Professor Hilgaru's California experiments with Mr. Bauer's 
mixture, it seems to me that it woulu be hardly worth while fol' Dr. Griiian to spend 
any further time with this mercury preparation.-[ April t.-., 1891. ] 

Another Spider Bite. 

I have been much interested in the reports of spider bites which l1ave been pub
lished in INSECT LIFE. What is wanted in such cases is positive, indisputable know). 
edge, and to this end I will relate my experience regarding the biting ability of at 
least one species of spider. When in Virginia, about 10 years ago, I waH oue day 
standing by amllooking out of a win<low. The sleeve and cuff were drawn up from 
my wrist, leaving it exposed. A small black spider with, I think, a tiny red spot 
upon its body, suspended itself from a web, and before I noticed it had alighted on 
my left wrist, just above the pulse. I made a quick movement to dislodge the spider, 
and felt a sharp pain, as if from the prick of a needle. There arose in a few moments 
a bard spot, with a dot of re<l in the center, as from a mosquito bite. The next day 
my wt ist was swollen and the veins stood out prominently and black as far up as 
the elbow, while sharp pains extended to the shoulder. The flesh around the bite 
became purplish-black for a space of2t by 2 inches, Remedies were applied, but the 
purplish flesh sloughed off until the sinews were plainly visible. My arm was car· 
ried in a sling for a week or more, an<l it was some mouths before the flesh had filled 
out and regained its normal condition. My recollection of the episode is very vivid, 
for I was considerably frightenetl at the time. I did uot feel any sickness other than 
the throbbing pain, which was at times quite severe. Poultices and a toniu for the 
blood were the remedies used. I would be afraid to make an assertion regarding the 
iuentity of the spider at this late day, but have, of course, a. right to my ~uMpicion.
[Emory E. Smith, 1409 Van Ness street, San Francisco, California. 

The California Peach-tree Borer. 

A short time ago I examined some nursery peach trees importeu from Alabama and 
Missouri, and found in both lots. several larvre of Sann·ina exitiosa. More recently 
some peach trees grown in the northern part of the State were brought to me for 
examination, and I found in some of them what appeared to be the same kind of 
larvre as the above, but I notice that in one of Mr. Klee's reports he refers to a native 
species he found infesting peach trees, and the larvre I found may be the same as 
this. He quotes your letter to him of September 4, 1888, in which you propose to 
describe this Californian form under the name of Sannina pacifica, and t!Jat it cou
nects through S. exitiosa with S.Fitchii. I notice that Henry Edwards regards Fitchii 
as being only a variety of exitiosa. Do yon consider pacifica as being also a variety 
of exitiosa, and is it found elsewhere than in California? I would also be glad to 
know if the larvre of these two forms can be separated by any constant characters; 
or if their manner of forming their burrows is different lll the two forms. 

The lower portion and roQts of the tree first mentioned above were immersed for 
2 minutes into a solution of 1 pound of whale-oil soap to the gallon of water, the 
temperature of the solution being maintained at from 1200 to l:J0° F. I again ex· 
amiued these trees 5 days after the last one bad been dipped, an<l all of the Sannina 
larvre that I found were as lively and vigorous as ever. The dipping had been done 
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under the immediate supervision of Inspector Richardson, of Pasadena, whom I know 
to be a very careful anc.l conscientious person, and the larvrn therefore did not escape 
being destroyed simply through the carelessness or indifference of those who dipped 
the trees. * ~ [D. W. Coquillett, Los Angela~, California, January 7, 1A91. 

REPLY.- * * " Sannina pacifica undoilLtedly differs from S. exitiosa as follows: 
The female of pacifica differs from that of exitiosa only in lacking the red band 

across the abdomen and in the absence of the black border along the last two veins 
of the hind wings; and the male only in its broader apical margin of the front wings 
and the presence of a short black dash a little in front of the middle of the anterior 
margin of the hind wings. 

The differences in the pupa are qnite marked. In the Californian species there are 
six double rows of teeth, two on each of segments 2-7, with a single row on the last 
two segments; while on that of exitiosa there are but five double rows of teeth, two 
on each of segments 2-6, and a single row on the last three. 

'rhe only perceptible t.hough apparently quite constant difference in the larvrn is 
that in the Californian species the head is perfectly smooth, without any sculpturing, 
and uniform in coloration, whereas in exitiosa it is marked posteriorly with 4 or 5 
oblique, darker brown stripes or spots each side, and is slightly reticulated or granu
lated.-[ January 17, 1591.] 

Some New Injurious Insects in Russia. 

• • • I take this opportunity of sending you a few words on the newest obser
vations on injurious insects in Russia. 

During this summer I discovered near Moscow, on the buds of Black Currant, Phy
toptus ribis Wet!tw., and it appeared that this mite is quite injurious here, as it causes 
numerous shoots to die. I had occasion to visit several gardens where this pest had 
appeared in great numbers. Hitherto it had never been observed in Russia. 

Another novelty for the Russian fauna is Mytilapsis citricola Pack., which was. 
recently found by me in a hothouse near Moscow on lemon (Citrus medica), on the 
leaves as well as on the fruit. Of course this insect can with us never 1!-cquire such 
importance as it bas in Florida, but the fact of its occurrence near Moscow is of great 
interest, and seems to corroborate Professor Comstock's supposition, who asserted that 
the insect caine to America from Europe. (See Report of the Entomologist, etc., for 
the year 1880 (1b81), p. 323.) · 

Mnchuamage has been done the past summer in the whole middle Russia l.Jy Psylla 
mali to Apple and Pear. In western Europe this insect appears to be less injurious 
than with us. In middle Russia I have seen orchards this summer which did not 
bear a single apple since the buds bad been killed by the sucking of the larvrn of the 
Paylla.-[Prof. Dr. K. Lindeman, Moscow, Russia, pecember 1, 1889. 

Some Traits of the English Sparrow in England. 

I read what you are so good as to send me with great pleasure at all times, but 
your last present of the "English Sparrow" delights me >ery much; your views are 
precisely mine. My friend James, who assisted Gurney in his book on the subjt-ct, 
thinks that the sparrow costs us as much as the total expense of the British army. 
I consider the sparrows to be more destructi~e than rats or mice, and I feel certain 
that, as the numbers increase and the struggle for existence becomes more severe, 
they will develop new destructive habits. I will illustrate what I mean: Our gar
dens in spring are adorned with the crocus, and in my younger days they were not 
injured by sparrows; but some 20 years ago thf3y began to destroy the blooms of the 
yellow crocus only ( C1·ocns am·eu.s ). The style of this species is short. For many 
years I noticed that the l.Jlue and white species (C1·ocus l'enws) was unmolested, hut 
for some time they have taken to destroying the flowers of this species. It has a long 
style, and is never yellow, but once having found out its edibility, they mar the 
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beauty of my garden by strewing the ground with the flowers of both species indis
criminately. Quite recently they have taken to eating off, close to the calyx, the 
flower of the common yellow primrose ( Printttla vulgaris), but at present I have seen 
none but yellow blooms so eaten, but I fear that they will soon find out that the 
darker-colored varieties are palatable, and then the deflorescence will extend. Tbev 
destroy the buds of my gooseberry bushes to a most vexing extent, often reducing 
seriously the crop of this valuable fruit. 

My currant bushes they seriously injure in another way ; when the shoots are 
young and have aphids upon them they endeavor most clumsily to eat a few, and by 
their weight break the tender shoots down, so that they baYe to be removed. My 
pears suffer sad damage. I have some excellent varieties that must not be gathered 
too early, but the sparrows, as soon as the fruit begins to ripen, peck boles near the 
stalk and thus utterly spoil the pears for keeping and render them too unsightly 
for dessert, as well as injuring the flavor, if not rendering them flavorless. 

1 do not know, near my bouse, that a single swallow (Hirundo urbica) has bred this 
year. This valuable purely insectivorous bird is becoming rarer year by yllar, be
cause the sparrows take possession of their nests and prevent their building. 

The sparrow is a serious question. I know of no other British finch that breeds 
several times in the year and lays six eggs; five is the normal number of finches. 1 
have even good reason to believe that a male sparrow has sometimes more than one 
mate. I watched carefully the nest of a female sparrow one year; she had no tail, 
and I never saw a bird with a tail near the nest. · What a singular thing it is that 
Passer domesticus should be so dest.ructive, and Pass&r noctu1·nus does not increase 
in a similar manner. The species can not be very remotely related, because my friend 
Edward Newman obtained hybrids between them in his aviary. 

Our fight abouL the Colorado Potato Beetle has subsided, but I did obtain ila!i!'ein 
some American potatoes. I do not suffer much from the ravages of other insects or 
snails in my garden ; the latter are rare with me; the cause is the abundance of 
thrushes and blackbirds. My greatest trouble is my greenhouse, where I have had 
great destruction caused by the AleUI·odes vaporiorum, no doubt the same species you 
wrote about-in reply to an inquiry in INSECT LIFE, in which you stated you did not 
know the name. My pest was named for me by Douglas, our best authority on the 
subject. " " -[J. Jenner Weir, Chirbury, Beckenham, Kent, England, De
cember28, 1890. 

Codling Moth in New Zealand. 

I am now in all respects splendidly situated for studying the habits of the Codling 
Moth. Already I feel sure its life history wants rewriting in some respects. Here, 
at all events, it does not lay the egg on the blossom, nor yet, either invariably or even 
very often, in the eye of the apple.• The egg is laid anywhere, and the. little caterpillar 
seeks the shelter of the eye, but I am convinced that it does not do so immediately, 
but takes bites out of the skin here and there, and quite as often as not enters in other 
places. This would account for the comparative ease of poisoning with Paris Green. 
The caterpillars are leaving the apples now, and I have thousands underdailyobser· 
vation, and I mean to see whether any hymenopterous fly is at work, and also to 
collect some hundreds later on (at different times) in the cocoons to see if I can find 
any more of my dipterous. In the mean time, the ''yellow hammers" (so called in 
England) are very numerous, but by the closest every day observation I fail to see a 
single instance of their attacking the Codling Moth larvre. I do not know what to 
make of the strengths of Paris Green. Have burned foliage with 1 pound to 200 gal· 
Ions of water (used in the heat of the day), and my Nelson fri ends laugh at me for 
advocating that strength and inform me that 1 ounce to 50 gallons of water is a strong 
solution, and even much weaker is used with such success, that their once very severely 
infested orchards are so far cured that they have ceased to grumble about the pest. 
I can rely upon these people's statements, but here they use 1 pound to 50 gallons of 
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water, and from that to 180, but no one anything weaker, and not with much success 
either. If my observations show anything, I will not fail to keep you informed.-[R. A.. 
Wight, Paeroa, Auckland, New Zealand, February 2, 1891. 

Icerya and Vedalia in New Zealand and Australia. 

I had not intended to ask you to send me any specimens of Vedalia cardinalis, but 
I have been so earnestly pressed to do so that I have yielded. Icerya bas returned 
here to every place where it was before, and people seem to imagine that I have 
some means of providing them with these beetles. I could foresee what would hap
pen, and I did what little I could to induce the government to take care of Ve<lalia, 
but I could get neither them nor the association to take the necessary steps. A few, 
and a few only, of the beetles should have been kept on band, and a house of Icm·ya 
should have been preserved for their use. It is not necessary to keep a large number 
of Vedalia on hand; a very small number of them, even one or two pairs, turned out 
in a large infected orange grove will very soon overtake Icerya. I think from what 
you say in your last letter, that it is very probable that you may not be able to send 
me any Vedalia, but if you can send only three or four of them, and direct the little 
parcel to Dr. Locking, President of the Fruit Growers' Association, Nelson, New Zea
land, I would be very much obliged to you, and I feel ashamed to ask, as I have not 
been able to do as you desired in the same way for the Cape of Good Hope. Our Gov
ernment deHired some of their officials at Napier (where Mr. Koebele got 6,000 in 
three days in 1888) to collect and transmit to an infected district some of the Vedalia, 
but these gentlemen made a very natural mistake, and sent another Coccinellid some
what like it. 

I at once sent technical colored drawings of the two species, and offered to identify 
any specimens sent, in the hope that they might be procured, in which case I would 
have gone there and procured supplies, both for our own people and the Cape. I am 
anxious the Cape government should have them, because I think they would profit 
by Californian and United States experience, and not let the supply run out, and 
then we could all look to Africa for future supplies, for you may rest assured that 
Icerya ;vill return to California, and probably the beetle may be no further to be 
had then than it is now wi'th us. Icerya is sure to 1·eturn. Mr. Olliff, the New South 
Wales government entomologist, wrote to me the other day very anxious to procure 
specimens, dead or alive, "if only one," as he is working up Australian Coccinellids, 
but! had not a single specimen, having given my last away long ago. He says the 
only specimen in all Australia is in the British Museum, and no one there ever saw 
the insect, but Mulsant described it in 1847 as a very rare Australian insect, and I 
feel quite certain, for many good reasons, that it was brought here with Icerya from 
Australia. I am afraid we will not find it here n.ow, as this is the month which it 
should be in force, and also in March, but I do not quite give it up till the end of 
March. 

What puzzles Mr. Olliff is that he can not find "a trace of it" in any of the bunches 
of Icerya he has searched, but I tell him that if Veda.Iia were there there would be 
no "bunches" to search, and what always puzzled me in. Mr. Koebele's account of his 
trip, was that he should find Vedalia in small numbers and also Icerya perforated by 
Lestophonus, because I never found Veda.lia except in large numbers, and wherever 
they appeared Icerya for the time being completely vanished. I never knew any 
half measures, or any moderation in Vedalia. It was always a vast crowd, or none 
at all.-[R. Allan Wight, Paeroa, Auckland, New Zealand, February 2, 1891. 

The Rhinoceros Beetle in a Woodshed. 

I send you by mail rare specimens of bugs I unearthed in cleaning out my wood
bouse today, which has not been cleaned out for 25 years. I have shown them t.o 
hundreds of persons, and they all say they never saw any bug like them. They were 
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dug up 18 or 20 inches below the surface. I think th•·y are a t:~pecies of "bt·Ptl•·," 
but no one here can classify them. I am anxious to know what they really are, 
They are all alive and doing well at this writing. Please let me hear from you. If 
there is any pay would be glad to get it. The nest. or lodging place seut you will 
show how the bugs winter and feed. The one without nippers I thick is female, the 
others males.-[Johu M. Leavell, Culpeper, Virginia, March 11, lt'~ll. 

REPLY.-~ • * The beetle which you send is the Rhinoceros Beetle (Dy11asteB 
tityus), which breeds in dead and decaying wood. * " "-[March, 181ll.] 

A Codling Moth Larva in March. 

I venture to obtrude on your attention what I believe to be a curious find. Of the 
facts as I recite them I am positive of the smallest detail. While eating an apple this 
aft.ernoon I bit out a large piece and laid bare a dark worm in the usual groove. I 
removed the piece and cut out the upper part of his groove which came away with 
the bite. Noticing that it left a clean, sound surface I looked for a moment expec:t
ing Mr. Worm to make tracks toward the core, uut he did not move. I then took my 
knife and cut out his groove and him with it, cleaning out each end of the groove 
expecting to find a hole to the core, as usual, but was astonhJhed to encounter cl~an, 
solid apple at each end of his recess with something of a resemblance to a hard scar 
at the blossom end of his groove. The ends of his groove botb projected into the 
apple a~< first laid open, for it was nearly on a plane with tbe meridian and parallel 
to the surface of th•.· apple. I send the worm, wit.h a portion of the groove, under 
separate cover. I noticed at first several coarse white filaments similar to gray 
hairs, and I wondered if it were post:~ible for au egg to have been deposited in the 
soli<l meat of the apple instead of in the core by a misdirected thrust of an ovipositor 
and the wound to have healed up, hence the scar in the solid meat, the egg to hatch 
in it, the worm to die before getting to the open ~ir.-[E. D. Wileman, Secretary 
and Treasurer of Ohio Society of Surveyors and Civil Engineers, Massaillon, Ohio, 
March 11, 1891. 

REPLY.-The ''worm" is eYidentl.Y a two-thirds grown Codling Moth larva, and its 
presence on the apple in this condition, at this season of the year, is unusual though not 
unprecedented. It is a larva from the second brood o£ moths, and so great is the 
irregularity in the time of appearance of the second brood that eggs are frequently 
laid as late as September or the first of October. The larvro naturally develop much 
more slowly in cold weather than in warm, and consequently many are very small 
when winter apples are picked in the late fall. The eggs of the second brood are 
often laid upon the side of the apple instead of upon the flower, and the larvre pen· 
etrate the flesh immediately after hatching and are then so small that the opening 
which they leave is not noticeable, and in far·t is usually complet.ely closed by the 
subsequent growth of the apple. The white filaments" similar to grey hairs'' were 
probably threads of silk spun by the larva. There is, then, no"thing very unusual 
in this observation, but your account of it is interesting and the late finding of the 
larva is worthy of record.-P1arch 26, 1891.] 

Dipterous Larvce Vomited by a Child. 

I send by mail to-day a specimen of some kind of larva of Diptera, as I suppose. 
These with hundreds of others were vomited by a child of Hl months of age, last De· 
cember. There is no doubt of their origin as they were thrown up while the physi· 
cian was in the room. The Annu.al of Universal Medical Sciences, 1890, Vol. I, p. 23, 
is the only literature on the subject I have found. 

I sent these specimens to Professor Leidy, of Philadelphia, who writes me that 
they are undoubtedly larvro of some Dip~era, but is unable to identify the species and 
refers me to you. 

I bad a IJeautiful glycerine specimen, but a friend bas smashed 1t in examination. 
I hope the balsam spe.!imen will be snffideut to enable you to identify the species. 
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If it should prove to be such a case it will be, I think, the first one reported in this 
conntry.- [F. W. Higgins, M.D., Nos. 8 and 9 Wallace Building, Cortland, New York, 
March U, 1891. 

REPLY.-* " These specimens are of great interest, although they are not 
sufficiently advanced to enable us to determine the species with certainty. In fact 
this can on ly be done by rearing the adult fly. A careful examination, liowever, 
leads me to believe that they belong to the genus Sarcophaga, or, at all events, to 
some closely allied genus of the family Sarcopbagid re. These insects are ordinarily 
called Flesh Flies. There is a European species known as Sarc9phaga wohlfarti, 
which has been known to occur in a similar V<"ay in Russia, while species of the 
closely allied genus Sm·cophila have been known to infest the ears, nose, and wounds 
of man and other animals. 

Yon will find a general summary of the subject of Myiasis or pseudo-parasitism of 
the Diptera in man, in a paper by Hugo Summa, A. ~I. , M.D., in the April, May, 
and June, 1889, numbers of the St. Loui~ Medical and SU1·gical Journal. The April 
number sums up the hitherto recorrled cases with which the author was familiar; 
article 2 contains the classification of these cases and additional records, with an 
account of two recent cases of nasal parasitism, and the June number contains the 
clinic.al history of the trouble. Nearly all the cases in which Sm·cophaga is concerned 
have been parasitism of the nol:le or ears, or of wounds, while intestinal parasitism is 
in general due to the larvre of flies of other families, principally Anthomyiid re , which 
have presumably entered the patient with spoiled vegetables, eaten raw, as in salads. 
The fact that your patient was a child of 18 months probably precluded the po:ssi
bility of this method of entrance, and a more plausible explanation would seem to be 
that the female fly deposited her living larvre in the mouth of the child while it was 
sleeping. Further facts with which we are not familiar may, however, contradict 
the possibility of t his method.-[ March 18, 1891.] 

Econ omic Value of the S tudy of Insects. 

Can you help me to any literature or to references to any literature where I can 
find or work up some terse statements of the value to the community of, for instance, 
the study of the life history of parasites of animals and vegetable life; the saving in 
dollars and cents (the most forceful showing to the average man) of crops and herds 
b;)' or through such investigations. I have heard business men of good intelligence 
make sharp criticism of the Government for making appropriations of money for your 
Commission. I hav~ met this by the bald statement tllat it had paid for itself many 
thousand fold in the discovery and promulgation o.f means aud methods of saving 
crops of enormous value from destruction by parasites or other enemies. 

What I waut is authenticated facts and figures to back up my statement.-[Dan. 
Humphrey, M.D., Lawrence, Massachusetts, February 26, 1891. , 

REPLY.- * " " The only facts that can be given relate to the dest.ruction occa
sioned by insect attacks. No very recent estimates of the loss arising from insect 
ravages have been made, but some of the older estimates are here given. Twenty
five years ago B. D. Walsh, the entomologist of Illinois, estimated the loss from this 
source at from $200,000,000 to $300,000,000 per annum. The great increase in acre
age of crops and orchards since that date has been attended, of course, with a cor
responding increase in destructiveness; but methods of prevention and remedie>~ have 
so multiplied and improved that the ratio ofloss has greatly clecreased. Fitch, then 
New York State entoi'nologist, estimated the damage to the wheat crop of that State 
in the year 1854 by the Wheat-midge at $15,000,000. The loss to wheat and corn on 
account of the ravages of the Chinch Bug in the St.ate of Illinois alone in 1867 
was estimated at $73,000,000. The loss occasioned in 1874 to corn, vegetables, and 
other crops by the Rocky Mountain Locust in the State~ of Kansas, Nebraska, I owa, 
allll Missouri were estimated hy Riley, from carefully collected data, at $100,000,000, 
to say nothing of the indirect loss by stoppage of business and other enterprises, which 
would probably increase the total loss to the neighborhood of about $200,000,000. 
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The ravages in the principal cotton States of the Cotton Worm have aruountt•tl to a 
!of's of about $:30,000,000 in years of great abundance, while for many years the aYer
age annual loss was not less than 15 millions. A more recent estimate than those 
gi>en may be mentioned. 

The damage occasioned by the Chinch Bug in the year 18~7 was estimated in the 
Annual Report of this Department for that year at not less than $60,000,000. I have, 
in fact, repeatedly published the general estimate that the average annual loss to the 
United States from injurious insects exceeds $300,000,000. 

The investigations of the U. S. Entomological Commission and of the Division of 
Entomology, Department of Agriculture, and also of State Experiment Station 
Entomologists and private workers, have led to the discovery of remedies and pre· 
ventives which, if properly and thoroughly applied, result in saving a large percent
age of the loss occasioned by insects, and your st.atement that these investigations 
have paid for themselves many thousand fold is indubitably true.-[ March 2, l>:'!.ll.) 

The Long Scale and the Wax Scale. 

You will confer a great favor if you will kindly inform me of the nature of the par
asites on the inclosed slips of orange (No. 1 infests the whole plantation of youug 
trees planted-this spring; No.2 is the only sample so far found). Also the remedies 
to be applied as well as what means can be taken to prevent the spread to other 
trees. " " " -[H. Fitz Hart, Avory Post-office, Louisana, March 14, 1891. 

REPLY.- * " * The scale-insects you send are the following: (1) Long Scale 
(Mytilaspis gloveri); (2) Wax Scale ( Ceroplastes jlo1·idensis). This is the first time the 
latter insect has been reported from Louisana. It is not a dangerous pest in Florilla, 
and occurs mainly upon the wild plant known as the Gall Berry (!lex glabra). Occa
sionally, however, it is found upon citrus trees, but never in sufficient numbers to be 
known as a pest. The Long Scale, however, is quite a serious enemy to the orange 
and lemon in different parts of the world. The best remedy will be found in the free 
use of a dilute kerosene soap emulsion, made according to the formula, a copy of 
which is inclosed on a separate sheet, and this should preferably be applied in your 
locality in the month of April, when the young lice are hatching and migrating from 
the parent scales.-[March 19, 1891.] 

Ducks and the Colorado Potato-beetle. 

I notice in Vol. III of INSECT LIFE, "Bird Enemies of Potato-beetle.'' I wish to 
add my experience in that line. Several seasons ago my potato field was almost 
ruined because I could not use Paris green, as my stock was in danger from it. A 
large pond of water attracted about twenty of my neighbor's ducks to its shore. I 
never did fancy ducks very much, and I told him so. He said he would give 
them to me if I could care for them, as he could not keep them at home. The next 
morning I went down to the pond at sunrise to try and drive said ducks in a pen. I 
saw a very curious sight. Headed by an old drake, the twenty ducks were waddling 
off in a bee line for my potato field. I crawled into some bushes and awaited devel
opments. As they came to the end of the rows they seemed to deploy right and left, 
and such a shoveling in of bugs I never beheld. They meant business, and for fnlly 
one-half hour did they contmue, until every duck was filled up to its bill with 
bugs. Then they went for that pond and I went for their owner and paid him Sl for 
the entire bunch-this being all he would accept. 'Vhen I returned, every duck 
seemed to be trying to outdo its fellow in noise. This expedition was repeated about 
4 p. m. and kept up until every bug went under. I have tried these ducks and others 
since and find they all like them and seem to get fat on Potato bugs. I have been 
an ardent sportsman all my life and ne\·er saw quail eat the bugs in this western 
country.-[E. H. Kern, Mankato, Kansas, February 17, 1891. 

REPLY.-* " * Your note concerning the ducks and the potato bugs is very in
teresting, although quite in line with some observations of my owu which I have 
published in my book on Potato Pests, and elsewhere. * * .. -[February 24

1 
1891.] 
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Damage t o Geranium by Heliothis; Cannibalistic Habit of this Larva. 

I send to your address to-day a box containing moth of a corn worm. Last fall I 
notict~d that sowething was eating the leaves of the Geraniums in the greenhouse; 
on examination I found it to be a pale green worm about two-thirds the size of the corn 
worm, which I was unable to determin6 positively. I placed a geranium in a cage with 
the worm and changed the plant as often as the leaves became soiled or scarce; the 
worm devoured the leaves rapidly. I also placed a cabbage worm (Pieria protodice) 
on the plant with it; on examining the plant next day, I found the corn worm was 
eating the cabbage worm and had already nearly devoured it when I first noticed it, 
and in a short time nothing was left of it but the head and a little of the skin. 
The moth sent is from the corn worm mentioned in this letter. The fact that this 
worm worked on geraniums, or that it was cannibalistic in its habits was new to me, 
and as I can find no notice of either, I write this and send the moth to you.-[John 
W. Clark, Missouri Agricultural College and Experiment Station, Columbia, Missouri, 
February 19, 1891. 

REPLY.-You are right in supposing that the moth which you send is the adult of 
the common Corn Ear worm (Heliothia armige1·a). Your letter is interesting, but 
both of the points which you notice have been observed before. If you will consult 
the article upon the Boll Worm (the same species) in the Fourth Report of the U. S. 
Entomological Commission, you will find the cannibalistic habit mentioned upon pages 
364 and 3tid, while upon page 3ti3 you will find the geranium mentioned as a food 
plant. - [February 2-!, Ul91.] 

A " Curious Con densation." 

Clipping attached is from column of "Curious Condensations'' in Pittabtwgh (Pa.) 
Gazette. Can such things bef-[J. M. Shaffer, Keokuk, Iowa. February 20, 1891. 

"One of the most curious natural productions of the West Indies is the famed vege
table fiy, an insect about the size and color of a drone bee, but without wings. In 
the month of May it buries itself in the earth and begins to vt~getate. By the begin
ning of June a sprout has issued from the creature's back and made its appearance 
above the surface of the ground. By the end of July the tiny tree (known on the 
island as the fly-tree) has attained its full size, being then about 3 inches high, but a 
perfect tree in every particular, much resembling a delicate coral branch. Pods ap
pear on its branches as soon as it arrives at its full growth; these ripen and drop off 
in August. Instead of containing seeds, as one would naturally suppose, these pods 
have from three to six small, hard worms upon the interior.'' 

REPLY.-* • " The newspaper story is a romance with a grain of truth. You 
are familiar with the white grub fungus, aL·e you not Y It is a Cordyceps, which 
grows from the head or thorax of the white grub, and its shoots sometimes reach a 
length of several inches. The same phenomenon in the West Indies is the founda
tion for this story. It is quite within the bounds of possibility that the fungus may 
subsequently beome infested by the larvre of some fungus-feeding insect, as some 
Mordellid or Mycetophagid beetle or some Mycetophilid fiy, and this may account for 
the "pods'' containing worms instead of seeds.-[February 24, 1891.] 

T he "Mexican Jumping Bean.'' 

I recently had a curious bean shown to me by a friend, and, desiring to learn more 
about this most interesting article, I take the liberty of addressing you on the subject, 
and will thank you kindly for any information you can give me regarding it. 

The bean in question came from Mexico, is brown in color, and a section through it 
at right angles to its length would be a triangle. My friend said the name he had 
heard for it was" Broucho Bean," given from the fact that it had the power of loco
motion, by means of quick, short jumps or tumbles, imparted to it, as I have since 
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learned, by a worm, which claims the bean as its home. The mu~cnlar etrort exerted 
by the worm on the interior of the beau is sufficient to propel it forw:ml about 3-16 
inch at each jump. To a person who has not heard the reason for the peculiar action 
of the beau the movement is, to say the least, wonderful. 

If there is a printed description of this bean, gi viug the local it.ies in which it may 
be found, will you kindly a \vise me of same and much oblige • • * [W. H. 
SaYery, Wilmington, Delaware, February 21, 1H\ll. 

REPLY.- • " " It is the seed of a Euphorbiaeeous plant believed to be Col· 
liguaja·odori.ftTa Moline, and the contained "worm" is tile larva of a little Tortricid 
moth known as Carpocapsa saltitans, a near relati>e of the common Codling Moth 
( Carpocapsa pomonella). It is found chiefly in Sonora, l\Iexico. I inclose for your in· 
formation a copy of a short paper which l published upon this insect several years 
ago.-[February i-t, ltl\11.] 

The use of Paris Green in England. 

Our special move on wards now is, I til ink, establishing steadily and gradually the 
use of Paris Green . Of course there was tremendous opposition, but when :1 man 
who has sprayed his trees has a glorious crop (and an excellent price for them), hts 
neighbor who has none gets a good lesson. 

I am bringing out a short paper, which will, I hope, wake the method of applica
tion quite clear to the hum blest capacity. There was a deal of trouble for want of 
spraying machines, but this I hope we have quite got oyer.-[E. A. Ormerod, St. 
Albans, England. 

Spraying for the Codling Moth in Oregon. 

In compliance with your request I will make you a short report in regard to my ex
perienc~; in spraying for the Codling Moth, Green Avhis, and the Wooly Aphis 
(Schizoneum lanigera). [commenced. spraying in February, using 1 pound B. T. Bab· 
bitt's lye to 5 gallons of water. This strength is all I dared to use on account of the 
swollen buds. It was strong enough, though, to kill all moss and living insects, 
though not strong enough to destroy the eggs of the Green Aphis. It shoulti be as 
strong again for this purpose, and applied in December and January, when the trees 
are entirely dormant. The spraying for tile Codling Moth was done when the fruit 
was fully formed and about the size of peas. The mixture used was 1 pound Loudon 
purple dissolved in 160 gallons of water. The purple was put on during the mirldle of 
of the day, when the sun was shining, and in 2 hours' time the trees were entirely 
dry. The second spraying was done 3 weeks later, and was put on as before. The 
effect of those two sprayings was to keep the worms out of the fruit until the latter 
part of July. Then another lot of eggs was laid, and at picking time some of the 
apples had worms just buried under the skin, while others had nearly reached the 
core. One peculiarity in my orchard was that there were very few apples where 
the worm had entered the calyx: of the fruit, but most of them had entered from the 
side of the apple. I am satisfied that if I had sprayed every 3 weeks uutil the last 
of September I could have saved 98 per cent. of my apples. Pears were entirely 
free from worms th .s year that were badly infested last year. My orchard is badly 
infested with the Green Aphis and Wooly Aphis. But I think I can get them under 
control next year by using the kerosene emulsions. This seems to have better effect 
if sprayed on during a hot day, when it drys quickly and adheres to the trees and 
leaves. I also believe it will <lestroy the Wooly Aphis on the roots of the tree by let
ting it saturate the ground around the roots. I will experiment more thoroughly 
next season and send you the result of my labors. Taking it all in all, I feel fully 
satisfied that these insect pests can be held in subjection, if not entirely extermi· 
nated, by the use of the force pump, and next snmmer I intend to do the work 
thoroughly and systematically and make you a more complete report of the result, 
with the costR and net profits accruing from the sa..ne. -[E. P. Smith, Gresham, Ore· 
gon, December e. 1890, to the Division of Pomology. • 
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A Case of Stomach B ots in H ogs. 

In INSECT LIFE No. -t, pp.161 16~.( 1890) I see a note about Bot-flies infesting hogs. I 
have a bit of information in the same line that may interest you, although it is some-
what meager. · 

About a month ago a Mr. Fielder, of this town, butchered two bogs for his own 
supply of meat. They were apparently healthy and all well. In sticking one of 
them he noticed the blood was unusually dark colored, and the hog had unnsual ten
acity oflife. When the intestines were removed the stomach was found to be infested 
with a "bot worm, just a8 horses are." The stomach also had some dry substance 
in it resembling half,chewed cornstalks. The worms had not yet eaten th1·ough the 
coatings of the stomach, although some were nearly through. Mr. Fielder took a 
large piece of the stomach with the worms attached and kept it for several days. 
It began to smell bad, and be threw it away. After it bad been thrown away I 
learnedofthe case. It was something new to me, and I thought to give you an account 
of it, but neglected to do so. Had I learned of the case soon enough I should have 
secured the specimen and sent il; to you in al(Johol. If the case is of interest to you 
and you wish further information, I will learn from Mr. Fielder whatever I can and 
report to you.-[A. W. Moon, Principal Public School, Port Republic, New Jersey, 
December 13, 1890. 

REPLY.-Your r.ote is very interesting, and I shall be glad to have you investigate 
the matter a little further. The item in INSECT LIFE which you mention refers not 
to a stomach bot, but to a grub which ordinarily infests the heads of wild animals, 
principally deer. Your case is interesting, because, if the information is correct, it 
will be the only case, so far as I know, in which the true stomach bot has been found 
in the hog. Hitherto the forms have been found only in the horse, the ass, and the 
rhinoceros. Inasmuch as no specimens were saved, you can oblige me by getting 
Mr. Fielder to give you as careful a description of the maggots as possible; and I 
should like also to have your opinion as to Mr. Fielder's reliability as an observer. 
He undoubtedly found something, but the question is, were these objects true botfly 
larvoo, or were they stomach worms or intestinal worms of some sort. I am very sorry 
that specimens were not preserved, as Mr. Fielder's recollection in any event will 
not be accepted by entomologists as final evidence.-[Decemher 16, 1890.] 

Case of a Child swallowing and passing Grubs infesting Chestnuts. 

A lady living in Providence, Rhode Island, brought me a white worm with an am
ber-yellow head, preserved in alcohol, which she said had been passed by her little 
girl, 11 years of age. It appearA that the child had been sick with some bronchial 
or similar trouble for about 6 weeks, and the physician had been somewhat perplexed 
about the case. On the evening of the Uth of October the child grew worse, with 
a feeling of oppression in the chest and sensations of a creeping nature, accompanied 
by coughing and vomiting. Suspecting that the trouble might be due toAscarids, a 
vermifuge (Spigelia and Semi.a) was administered, and on the morning of the 14th 
two of the worms were discharged, being found buried in the f<eces. 

One of the worms, the one best preserved, was submitted to me and I told the 
mother that it was probably the acorn or chestnut worm, and asked her if the patient 
had not eaten some acorns or chestnuts, but she said that the child had not eaten 
either. On further examination I felt sure the larva was that of a Balaninus. The 
next day I met the father and also the physician, when the father told me that the 
child had on the evening of the 17th eaten four boiled chestnuts, and that two of the 
worms bad been found in the patient's stools. 

The parents had been worried about the child and hoped they had found and re
moved the cause of the trouble, but on seeing the physician about three weeks later 
J learned that the child was still unwell, the trouble (partly a nervous one) not hav-
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ing been either aggravated by the presence of the worms or alleviated by their re. 
moval. 

The case is reported merely to show that probably many larvre, especially those of 
flies and weevils, and other grubs living in seeds and fruits, may be swallowed antl 
passed through the alimentary canal, without harm and with little or no annoyance 
to the person swallowing them; such cases rarely being brought to the notice of the 
pbysician.-[Dr. A. S. Packard, Providence, Rhode Island, October, 1890. 

Fertilization of Red Clover by Bumble Bees. 

I saw this question asked through the Inte1· Ocean of Chicago: 11 Why does not the 
first crop of the small or medium clover produce seed f" The answer: "Because the 
Bumble Bee (Humble Bee) is not out in time to fertilize the blossoms." Does the 
Bumble Bee have any influence on the production of seed in the cloverf-[H. R. 
Clark, Columbus, Columbia County, Wisconsin, November 8, 1890. 

REPLY.-It bas been conclusively established that red clover (Trifoliunt p1'afellse 

L.) will not mature its seeds without the cross fertilization brought about by the 
visits of insects, and particular!~ bumble bees, Bontbus spp. Many other bees and 
also Lepidoptera (butterflies, moths, etc.), Diptera (two-winged flies), and beetles 
visit the clover blossoms, but these effect cross-fertilization to but a limited extent
the mouth parts of the bumble bee being especially fitted to this r6le. The smaller 
percentage of seeds in the first crop of clover is therefore due to the fact that the bees 
necessary to the production of perfect seeds are in the early spring and summer com· 
paratively few in number. A number of experiments have been tried in England to 
establish the relation of the bee to clover, and similar experiments have also been 
made in this country, all going to show the dependence of the clover on the bee for 
full productiveness. A notable instance of the usefulness of the bumble bee in this 
regard is seen in the fact that when clover was first introduced into New Zealaud it 
failed to produce seed, but later, when the bumble bees were introduced and became 
numerous, the clover matured perfect seeds.-[November 17, 1890.] 

Sow Bugs Feeding on Living Plants. 

In No. 3 of !~SECT LIFE I see a notice on page 69 about the Sow Bug, and a doubt 
is editorially expressed as to whether it feeds on living plants. I send you herewith 
a Cactus ( Jiammilla1'ia phellospe1'ma) 'l"hich I have had potted for 2 years on account 
of its unusual form. This preceding spring and summer I was away from home for 
some months, and to keep the plant alive during my absence I planted the pot deep 
into the ground in a damp place, and while so planted the grass somewhat overran 
the pot and plant, forming a shady retreat for the sow bugs, which ate into the 

• cactus so badly that when I saw it was ruined I threw it away. The Cactus did not 
decay either before or after being attacked by the sow bugs, but the flesh was raw, 
yet quite fresh and healthy, and began to grow again after I had routed the bugs. 
The Cactus bas now been out of soil for 2 or 3 weeks, yet will probably live if it be 
planted again. 

Further: Three weeks ago I received some plants by mail from New York-some 
roses, Geraniums, and a Wistaria. Upon the arrival of the plants I could not at once 
attend to them, and so I heeled them in damp soil and covered them pretty closely 
over with some old carpet. They remained there some days, and when I took them 
up to plant them they were swarming with sow bugs, and I soon found that the 
Wistaria had apparently been making a start at many of the buds, but all had been 
eaten off so deeply and persistently that the vine is apparently killed, having made 
no growth since. The buds, or places where the buds should have been, were freshly 
eaten, as I carefully noted. I think that some of the other plants were injured also, 
but gave the matter no very careful investigation, as noue were of so much value or 
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interest as the Wistaria. The sow bugs feed at night cliiefty. This country is in
fested with many species of them.-[W. G. Wright, San Bernardino, California, No
vember 1, 1890. 

Nezara again Injuring Plants. 

A neighbor has handed me a number of bugs which have been doing much mischief 
in this section. Besides preying upon the products of the garden, they are devouring 
the cotton plants in the field. I cave been familiar with this insect for years, but it 
has heretofore done but little mischief.-[ Robert Gamble, Tallahassee, Florida, No
vember 14, 1890. 

REPLY.-This is the so-called Green Soldier Bug (Nezara hilaria). This insect was 
mentioned iu the Fourth Report of the U. S. Entomological Commission, page 79, as 
having been actually observed to prey on the cotton caterpillar, and in Hubbard's 
Report on Insects Affecting the Orange it is said that it has sometimes been observed 
to suck the tender shoots of the orange, causing them to wither and die. It is then, 
apparently, both carnivorous and a plant feeder, and if your account is founded upon 
definite observations, it is quite probable that the harm done with you overbalances 
the good. If this is so, it will be necessary for you to apply some remedy. In this 
case you could do no better than to spray garden vegetables while the bugs are on 
them with a dilute kerosense emulsion made according to a formula copy of which is 
inclosed on a separate sheet.-[November 19, 1890.] 

ANOTHER LETTER.-! have sent by this mail, in a box, some specimens of in11ects 
which seem to be Raphigastm· pennsylvanicus. They were sent me by a man who re
ported them destroying peafield~:~ at the rate of half an acre per day. I cannot find 
any account of this insect attacking such plants. This pest, being a sucker, can not 
be poisoned with arsenic, and seems rather difficult to deal with. Do you know any
thing better than hand-picking '1-[Gerald McCarthy, Agricultural Ex.periment Sta-
tion, Raleigh, North Carolina, September 5, Ul90. , 

REPLY.-The bug which you send is Nezara hilaTis Say. It is exceedingly closely 
allied toN. pennsylvanica, and I do not wonder at your mistaking it for the latter. 
These bugs seem to be both phytophagous and carnivorous, and I do not doubt your 
statement that this one attacks peas, although you will :find it mentioned in the 
Fourth Report of the U. S. Entomological Commission as one of the Heteroptera 
which prey upon the Cotton Worm. We apply to all these ~:~ucking insects an emulsion 
of kerosene and soap, varying in strength according to the crop upon wliinh the in
sects are feeding. Susceptible plants, such as the Peach, should be sprayed with one 
part of our standard emulsion to 15 parts of water, but the orange and other less sus
ceptible plants will stand one part to ten.-[ September 11, 1890.] 

Mosquitoes in Boreal Latitudes. 

Vol. r, No.2, page 52, INSECT LIFE, contains an article on the" Hibernation of the 
Mosquito," and reminds me of a trip on snow-shoes from Mackinaw to the Sault de 
Ste. Marie in March, 1844. One noon we were delayed by the melting of the snow, 
which was from 2 to 4 feet deep, on a hillside, the sun coming out good and strong. 
The mosquitoes appeared by thousands, and annoyed us and our train dogs that pulled 
the mail on toboggans, so that we really had to make fight against them until nearly 
sundown. I have told this story before, but only got a laugh in reply. I hope with 
you I will meet with better success. 

The Arctic region is the home of the real gray-back biting mosquitoes, and some of 
my friends who have wintered there inform me that they make their appearance on 
man about as soon as the sun peeps above the past winter horizon.-[Dr. E. Sterling, 
Cll'n·land, Ohio, November 14, 1890. 

REPLY.-Mosquitoes are known to occur in enormous numbers in the Arctic re
gions, and accounts of the excessive an!!oyance occasioned both to human beings 
and to animals in northern regions have been not infrequently given. The adults 
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are known also to winter over, but in limited numbers, aud hence your ohsen·ation 
of their occurrence in such excessive numbers iu March is quite interesting-.-(No. 
vember 17, 11390 . . 1 

The Mealy Bug. 

Is there any reliable remedy for the pest kmnYn as the Mealy Bug in the green
houses f All applications seem to be nearly worthless except hand-picking. We have 
tried all the advertised mixtures and are disgusted. How will the gas from cyanide 
potassium and sulphuric acid work in them, and can it be safely used by letting it 
have possession of the house over night and thoroughly ventilating the house the 
next morning! Would it be dangerous for the gardener to go into the house to ven
tilate it the next morning J I am fully aware of the deadly etfeet. I have used the 
cyanide jar to kill my specimens for the past three years.--[H. L. Jeffrey, Woodbury, 
Connecticut, November 21, 1890. 

REPLY.-Hydrocyanic acid gas, produced in the way which you mention, is being 
extensively used on the Pacific coast as a remt>.dy against scale insects. Entire orange 
trees are covered with tents, and the acid is manufactured under the tent. I am not 
aware, however, that it has been tried in greenhonset~ on the scale which you sug
gest, but am inclined to think that there would he some danger in its use in this 
manner. A copy of bulletin 22 of this division is sent you hy accompanying mail, 
and you will be able to see from the report of Mr. D. W. Coqnillett the methods in 
use in California. From this account yon will be able to get some idea as to rigging 
up a small apparatus for the disinfection of a few of your hothouse plants at a time. 
In case you attempt anything of the sort it w1ll give us pleasure to learn the result.
[Novemher 21, 1890.] 

The Sweet-potato Root-borer. 

Please find inclosed a few insects (alive just now) with small piece of sweet-potato 
(yarn variety), in regad to which I would lie pleased to have your opinion. They 
seem to be quite a pest to the potato crop in this section of Louisiana, certainly very 
destructive to the tubers.-[J. Ed. Blanchard, Thibodeaux, Louisiana, November 16, 
18~JO . 

REPLY.-The insect which yon send is the so-called Sweet-potato' Root-borer 
(Cylas jorm-icarius). It is a very destructive enemy to sweet-potatoes in regions 
where it occurs abundantly, but fortunately it is rare in most localities. The only 
remedy which has been suggested 1s to dig the potatoes as !SOO n as they are found to 
be iufested and to burn those containing insects or feed them to cattle, thus reduc
ing the number and making the chances better for the next crop. You will find some 
account of this insect in the Annual Report of this Department for 1879, pages 2~9-
250.-LNovernber 19, 1890.] 

Parasites of the Apple-tree Saperda. 

In response to your request for my experience in regard to insect injury or habits, 
I will mention that I have this fall, for the tirst time, noticed that the Round-headed 
Apple-tree borer (Sap~Jrda candida Fabr.) had 'been parasitized, the larva being 
destroyed before it had done any damage to speak of. As Saunders, in his "Insects 
Injurious to Fruits," does not speak of any parasites of this species, and thinking 
it perhaps might be something new, I will endeavor to obtain some specimens for you 
the corning season if you deem it sufficiently interesting to investigate. 

This borer is the greatest pest we have m our apple orchards here as it works from 
the base to the top. I have secured the beetle from sections of limbs but little over 
an inch in diameter. The period of its greatest activity seems to be the latter part 
of August and the whole of September, and the month of October is the best time for 
their removal, as they have not many of them eaten through the bark yet. There 
is no prospect of ever diminishing their numbers by any artificial means, as they come 
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in from the surrounding forests as fast as they are destroyed. I have taken as high 
as 17 borers from the base of one tree at one time. The alkaline wash is a good pro
tection, but it can not be applied to all of the small limbs of the large trees. It seems 
as though the only relief must be through some parasite attacking it in its native 
haunts.-[James B. Smith, Highlands, North Carolina, November 17, 1890. 

REPLY.-Professor Riley has bred one or more parasites from the Round-beaded 
Apple-borer, and only recently we received a parasite of this species from California. 
I trust, however, that you will be able to secure specimens of the species which is en
gaged in the good work in your vicinity and forward them to us for determination. 
I should think it worth your while to apply the soap-soda wash in order to keep the 
borers from the trunk and larger branches of your trees.-[November 2L 1890.] 

Museum Pests. 

IR accordance with your request I send you by this mail a few specimens of Anthre
nus scrophularire and .d. musreorum as labeled in my collection. If I am '' twisted" 
in regard to nomenclature please inform me. Should be pleased to hear from you in 
any case. The specimens of A. musreorum were all found in a neglected stock of dupli
cate specimens. I have never observed any on plants. Of .d. scrophularire, some were 
found on flowers, some on carpets, and a few in above mentioned duplicates. I neg
lected to keep them separate, so can not state which particular specimens came from 
my collections. Those in my collection were all found just as they had become imagos. 
I think that I have succeeded in entirely destroying the pests, but if I find any 
more I will let you know immediately.-[E. E. Fernald, Melrose, Massachusetts, 
November 18, 1890. 

REPLY.-The insect which you have been considering as Anthrenus nwsreo1·um is 
A. varius, a common pest in such locations. The other species was .d. scrophularire as 
you supposed. If the latter was found in your insect boxes as you state the note is 
interesting.-[November 21, 1890.] 

Passalus for Ear-ache : Gall Insects. 

By to-day's mail I send you some "Best" or "Bess Bugs" found under a log, also 
one of the larvre, a "grub-worm." Our rustic population treat this bug very ten
derly because of the good office it performs. It is said to afford an oil or drop of 
"blood" that is a present cure for ear-ache. Pulled in two one drop of liquid is found 
which dropped into the ear gives immediat!l relief. I also send two insect knots or 
nestR, one from a weed and the other fro:n a blackberry brier. They will produce 
some sort of insects next spring and may interest you, though it may only be a gnat. 
Chestnuts have been unusually wormy; can you devise a11y plan by which they may 
escape the ravages of the beetle Y-[Calvin J. Cowles, Wilkesborough, North Caro
lina, November 27, 1890. 

REPLY.-The insect which you call the " Best " or "Bess" bug is the horned Pas
sal us (Passalus cornutus). The use of this insect for ear-ache interests me very much. 
I think it must be comparatively a local idea. Is it not Y The enlargements on the 
Solidago and Blackberry are the galls of two very different insects. That on the Sol
idago is made by a two-winged fly known as Trypeta solidaginis, while that on the 
Blackberry is made by one of the true gall-flies allied to the species which produces 
the commercial galls. It is known as Diastrophus nebttlosus. So far as I know no good 
remedy has been proposed for worms in chestnuts.-[November 29, 1890.] 

P horodon Notes from Oregon. 

I have been examining plum thickets in this (Lane) county, in the vicinity of hop 
yards and I find thousands of eggs of the hop louse (Phorodon). Further, I have 
found earlier in the autumu specimens of Phorodon ou plums near by and also on 
others a number of miles from any hop field. The variety of plum upon which so 
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many eggs were found is known as "Peterson's Seedling'' or "Petorson's Drupe," 
the nearest approach to a wild plum which we hrwe hero. I have advised the burn
ing of these (useless) thickets. Doubting Thomases say: "How can you,prove to 118 

that those eggs on the plum are not those of some other aphis, plum aphis for 
instance f" And I reply by saying that the plum aphis does not begin to be abundant 
enough in this section to produce a tenth part as many eggs; further, I fall back 
upon the result of your investigations in Europe and America, and also the fact that 
I have observed Phorodon on the plum in large numbers this fall earlier in the season. 
I cau not show them au egg of the plum aphis for comparison, even if there is a differ
ence between the two. Neither can I with certainty obtain any plum aphis eggs. 
Could you conveniently send me a few eggs of this latter insect now f Upon my 
inquiring of them, hop growers, at~ to whether they burned their vines immediately 
after gathering the fruit, t.hey invariably replied they did do that, but further 
inquiry elicited the fact that said burning does not take place until after the vine is 
all withered, when the louse has left them. I pointed this out to them and nrged 
very strongly indeed their burning the green vines immediately after picking, as they 
pick. Does not this agree with your idea 7 

The fact that I have found the Phorodon on plums at least 2 miles from hopsleads 
me to ask if I understand your statement in your summary (1888 Report) that "they 
do not migrate readily from one hop yard to another." I found no eggs upon the fol
lowing trees, though growing among the hops: Bradshaw plum, yellow egg plum, 
Italian prunes, Petite Bows. Two damsons growing in the same situation were 
not examined, but will be shortly, and the result with cuttings sent to me at Corval
lis. I should be gratified to hear expressions of your opinion on various points in 
this letter, and if you could oblige me in the particular of Plum Aphis eggs I should 
appreciate the favor.-[F. L. Washburn, Corvallis, Oregon, November 30, 1890. 

REPLY.-I am much interested in your letter of the 30th ultimo and am pleased to 
learn that you have so speedily fulfilled my predictions with regard to the stocking 
of plum by return migrant Phorodon. Your information regarding the variety of 
plums infested also interests me. As to distinguishing the eggs of Phorodon from 
those of other plum-hibernating Aphididro, I can hardly assist you by sending yon 
authentic eggs of what you call "Plum Aphis," for the reason that there are several 
plant lice which oviposit upon Plum in the fall in the Eastern States and in England, 
and I am not sure which one, if any of these, you have in your vicinity. It is safe 
to say, however, where Phorodon has been migrating in its usual numbers from hop 
to Plum that its eggs will so vastly exceed in number those of any other species that 
.you can notfail to recognize them. I may say, however, that the eggs of .Aphiapruni, 
which somewhat resemble those of Phorodon, are larger and rather lighter colored. 
I certainly indorse your advice atJ to burning the old vines immediately after picking, 
as this is what I have myself recommended. Yon have misunderstood my statement 
which yon quote, to the effect that the lice do not migrate readily from one hop yard 
to another. To be more explicit, migration from hop yard to hop yard is through 
wingless individuals, which is slow or even impossible at long distances, while the 
winged return migrant instinctively quits such fields for Prunua. The statement 
above referred to means just what it says and nothing more, aud in my complete re
port (not yet published) I have called attention to the fact that the return migrant 
generations in the fall will fly long distances in search of plums. This fact was also 
brought out in Mr. Howard's notice of my investigation in the Country Gentleman of 
November 17, 1887. In other words, the non-tendency to migrate to any distance 
holds only as between hop yards.-[December 8, 1890.] 

A Southem Roach in a Northern Greenhouse. 

We send you by this day's mail a small box containing a live roach and a frond of 
Laatrea ariatata variegata (Fern). The roach was caught on the fern, and we have 
every reason to believe that they are their enemies. I hope you may gain some facts 
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from the live roacb.-[J. Otto Tbilow, Philadelphia, Pennsylvania, December 4, 
1890. 

REPLY.-Your favor of the 4th instant, with accompanying box containing a speci
men of cockroach, came duly to hand. The roach is Periplaneta australasire Fabr., 
and you are no doubt correct in stating that the injury to your Lastrea is due to this 
insect. I am not aware that this particular species has beeu reported before as 
being injurious to greenhouse plants, but I know that a closely allied species, viz., 
Periplaneta americana, occasionally infests greenhouses and feeds upon various plants. 
P. australasire is a cosmopolitan species, but by no means so universally distributed 
and so common as the Croton Bug, Phyl/od1·omia germanica or P. americana. It is 
abundant in Florida, and perhaps also in other Southern States, but I do not know 
whether it has fairly established itself in any of our Northern cities. I would 
beg you, therefore, to let me know whether this species is common in your green
houses or elsewhere in your neighborhood, or whether only a few specimens were 
accidentally imported with plants from tropical countries. 

As to remedies for roaches, I refer you to my article on household pests in INSECT 
LIFE, Vol. u, p. 266, a separate copy of which is sent you herewith.-[DecemiJer 81 

1890.] 
The Grape-root Prionus. 

Please let me know the particulars of this bug. I took this from some California 
vines. They were sent from California to Dallas, Texas, 4 years ago, and were 
planted in Dallas 2 years, but did not fruit. I brought them to the plains last spring. 
Upon taking them up nearly all the vines have these bugs upon them.-[A. Rawling, 
Marienfeld, Texas, November 30, 1890. 

REPLY.-The specimen which you send is a full-grown larva of one of the large 
long-born beetles known as Prionus imbricornis. These larvre have been previously 
recorded as feeding on the roots of grape, but are comparatively rare and are not con
sidered to be very serious enemies of the vine. Nothing can be done in the way of 
remedies except to dig the larvre out by hand.-[December 10, 1890.] 

A New Native Currant Worm. 

I send you by this mail one male parent of a native Hymenopterous currant worm, 
the same as was noted a year or two ago by Professor Lintner in his New York re
port. I first bred one pair in 1Rr.l7 from larvre grown in 1886, and this was raised in 
1888-'89. The Sp-!:ings of 1888 and 1890 I was not able to find any. Please report 
namfl, etc.-[E. W. Allis, Adrian, Michigan, December 31 1890. 

REPLY.-This insect is without donbtJanus flavivtntris Fitch (see Fitch's seventh re
port, spellies No. 12). This discovery of yours is a very interesting one, if the insect 
works in the way described by Lintner in his fourth report, page 47.-[December 51 

1890.] 

Insects from Montserrat, West Indies. 

I now send you in spirits : 
(1) A fly found in the near vicinity of the Galba tree when 'the Icerya was so bad. 

This fly I also found in thousands on a fig tree close by. 
(2) Some of the female Icerya. 
(3) A piece of wood off a fig tree in close proximity to the Galba, which is covered 

with cottony-cushion blight. 
(4) A yellow kind of Lady-Bird, also found on the Ficus. 
(5) A smaller and whiter Lady-Bird. 
The Galba tree had been cut down and lopped up ready to burn, so as to destroy 

the blight, so it was hard to find what was wanted; !Jut I caught No.1 flying round 
the dying branches. I then discovered the same dies on a hog-plum tree adjoining 
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and shortly afterwards in thousands on a tig tree close by, one of the cotnmon Ficus. 
I also found Nos. 4 and 5 on this tree when I had it cut down. The tree wa~ literally 
smothered with the cottony-cushion blight, No.3. I could find none of No.2 on the 
Ficus, although it was in close proximity to the Galba, but I found No. 2 on the cocoa 
trees, sour sap (.J.nona nwricata), hog plum (Spondias lutea), Galba (one of the ~apo
tacere), and on a wild vine, name unknown. I hope I have found what you want, 
but doubt it; if not, will try again. I also send in tin box some woolly cocoons that 
were found in numbers in the Cassava leaves. They seem to be full of eggs.-[H. 
de C. Hamilton, Plymouth, Montserrat., West Indies, November 11, 1890. 

REPLY.-I have sent yon by today's mail a copy of No. 3, Vol. III, of INSECT LIFE, 

upon pages 99 to 103 of which you will find your insect described as lcerya montserra
tensis. I opened your box with a great denl of interest, hoping to find that the ''tly" 
found by yon in the vicinity of the Galba tree was a male of the Icerya. I waB dis
appointed however to find that it was a beetle of the genus E1·os, a very much larger 
insect than the male Icerya. I found, however, male larv:t>, and if you will kindly try 
another sending of living lceryas we may yet succeed in getting the male. The fig 
tree is infested by another cottony scale belonging to the genus Pulvina1·ia, species 
undescribed. The two insects which you call Lady-birds do not belong to that group 
of beetles, but to the closely allied leaf-beetles. The one is a species of Luperus and tile 
other seems to be a species of Monocesta. Neither of these is carnivorous in habit. 
I am much obliged for the additional list of food.-plants of the Icerya, and shall be 
glad to learn from you just how much damage is being done by this species and 
whether a remedy seems to be necessary. The objects which you call woolly cocoons 
are masses of the small cocoons of a parasitic insect of the genus A.panteles, the larvre 
of which have probably isl!ued from some large caterpillar and spun their cocoons in 
these masses in the Cassava leaves. One of these objects, however, was the case of 
a so-called bag-worm, and of this I shonld be pleased to receive further specimens if 
you can get them without too much inconvenience.-[December 10, 1890.] 

The Desirability of Importing the Blastophaga for the Smyrna Fig in Cali
fornia. 

I have recently noticed a newspaper clipping from your paper referring to the ex
periments made by Mr. F. Roeding, of the Faucher Creek Nurseries, and Mr. George 
C. Roeding, the manager, with the cross fertilization of the Smyrna fig and the Capri 
fig. This Department is anxious to correspond with one of the Messrs. Roeding on 
this subject, and would like very much to know their post-office address. Our prin
cipal object at present is to find out how many Capri figs they have growing in their 
nurserie::~, how large they are, and whether they are growing close together, in order 
to judge as to the possibility of establishing the fertilizing Blastophaga of Europe in 
this country. I inclose a return envelope and beg that you will drop me a line giv
ing me the address of the parties mentiO'Iled.-[November 18, 1890, to editor of the 
Ft·esno Expositor, Fresno City, California. 

Your favor of the ltith instant to the editor of the Fresno Expositor has been handed 
over to me by that gentleman, and in reply I will say that I have many thousands of 
the wild or Capri figs, as well as the true Smyrna, having imported from Smyrna 
several thousand cuttings of each variety, as well as a number of cuttings of other 
varieties, mostly table figs. Three years ago we sent our superintendent to Smyrna 
for the express purpose of obtaining these figs; he remained there 4 months, and 
after having made a close study of the modes of drying, packing, etc., went into the 
Aidin district, where the best Smyrna figs are grown, and not only secured cuttings 
of the Cebeli or commercial figs, but also obtained a large quantity of the wild figs. 
Over 30,000 cuttings were secured, but half of these were left at the London docks 
on account of the heavy freight charges, the remainder having been shipped to 
Fresno, arriving May 24, 188i, in good condition, although they were 7 months on the 
road. 
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I have just answered a letter from H. E. Van Deman, esq., on this subject, and I 
trust your Department will make every effort to introduce the Blastopbaga here, as 
it is the only link wanting to successfully produce the Smyrna fig in this country. 
I have been in correspondence with R. J. Van Leup, Dutch consul at Smyrna, now 
deceased, but be informed me that he could not discover where the insect hibernated 
and therefore could not introduce any into this country. Dr. H. H. Bebr, vice-presi
dent of the Academy of Sciences in San Francisco, who has taken a deep interest' in 
the fig question, bas discovered, with the assistance of Mr. Braudagee, who has lately 
been traveling in South America, both the wild fig and also the Blastophaga, of a 
different family, however, than found in Smyrna. If your Department does not suc
ceed in introducing the insects, we have, I think, some chance of bringing them here 
in good condition, the journey not being so long and hazardous as from Smyrna. 
The insects should not arrive before the middle of June or the first of Jnly, as the 
wild fig does not set fruit before June 1 and does not ripen its fruit before July 1, 
this being the time when the Smyrna fig is ready to receive the pollen. Any further 
information desired by your Department will be cheerfully given.-[ George C. Roe
ding, Fresno, California, November 29, 1890. 

REPLY.-! am much pleased to learn of your success in growing tlie Capri fig in 
California, and beg to assure you that this Department will do everything in its 
power to introduce the Blastopbaga into this country. Your nursery will undoubt
edly be very well adapted to the purpose, and if success follows our effort a supply 
will be immediately forwarded to you. I note what you say in regard to the proper 
season of the year, and any additional suggestions which you care to make will be 
acted upon.-[Deceruber 10, 1890.] 

The Cabbage Worm Disease. 

In the November number I was glad to see a report from Prof. Herbert Osborn, on 
the use of contagious diseases in contending with injurious insects. In 1883 my atten
tion was called to the disease (Muscardine) affecting the Cabbage Worm, by Prof. S. 
A. Forbes, who sent me specimens of the diseased worms, from which I succeeded in 
propagating the disease among the healthy worms on my cabbages, and which spread 
rapidly over all the cabbages in my yard. I also succeeded in introducing the disease 
among the worms in two ot.ber yards. Before that time the disease had not been ob
served in this locality. I preserved a quantity of the diseased· worms in a dry state 
in a closely sealed box, and on July 20, 1884, I powdered the dry remains of the worms . 
in the box and sprinkled it on a head of cabbage infested with the worms. In four days, 
on the ~4th, the disease began to show itself on the worms, but I found no dead ones 
until the 28th, when it had affected nearly all the worms on the head on which I had 
applied it. After emptying the box in which I had kept the dead worms, I put in a 
number of healthy worms with fresh leaves of cabbage, and in 5 days the disease 
had begun to show itself on nearly all of them. I did not find the disease on any 
other cabbages in the yard until the 2d of August, when I noticed it on plants ad
joining the one where it first started and on which I bad sprinkled the contents of 
the box, and in a few days it spread over the entire yard. In 1885 I had cabbages 
on the same ground as the year before the larvre commenced their depredations. A 
little later I first noticed theru on the 25th of July, and on that day found one that 
wa~ affected with the disease. By August 10 it had spread over the entire lot. My 
notes for 1886-'87-'88 are lost. 

In 1889 the disease was first observed September 5, when it spread rapidly, and by 
the lC>th I could find only a very few recently hacbed worms unaffe..:ted. August 24, 
1890, I found the first diseased worms. On September 4 I sent a number of diseased 
specimens to Dr. A. P. Buatts, Shreveport, Louisiana, as he was desirous of trying 
its introduction on the cotton boll worm. Ou September 15 the disease bad de
lltroyed all the worms ou my cabbage, and although ruany of them had been badly 
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ea.ten, the season was fa>orable and I bad a good yield of cabbages. In conclusion 
I would say that since 1::'~4 I have made no effort to preserve the disease, and it bas 
made its appearance each year about the 1st of August. My cabbage has been 
planted each year on nearly the same ground. This year the worms were later in 
showing themselves. The disease has become pretty general through this locality, 
and bas proved of great benefit. I found this year the larvw of a Gtlometrid affected 
with the same disease.-[E. R. Boardman, M. D., Elmira, Stark County, Illinois, 
December 15, 1890. 

Au Orange Plant-bug from Australia. 

Herewith I inclose specimens of a beetle which is Yery destructive to the orange 
crop in this district by eating the young and tender shoots. If you have tile sa.me 
pest, I should be glad to have anything bearing on the treatment of trees affected 
wit.b the pest.-[Thos. G. H ewitt, editor .Northm·n Stat·, Lismore, New South Wales, 
Australia, October 2G, 1890. 

REPLY.-The insect is not a beetle, but the immature form of one of the trne bugs. 
We have nothing very similar to this insect in this country, and it will be impossible 
to determine the exact species without receiving fnll-grown individuals. It seems 
to be identical with a form which Mr. Koebele found both in Queensland and New 
South Wales, sucking the sap of the tender twigs and the fmit of the orange. We 
have au insect in Florida, known popularly as the Red Bug (Dysdercus sutnl'ellus), 
which works in a somewhat similar manner, and it, bas been found there that the best 
remedy is to spray the tree, while the bugs are at work, with a dilute kerosene-soap 
emulsion, a good formula for which I inclose on a separate sheet. The insects are 
also easily trapped by placing under the tree a small heap of decaying fruit of any 
kind, and they can be destroyed upon this heap by the use of hot water, preferably in 
the early morning. We will be glad to have you send a large series of specimens of 
this insect, as well as any other crop pests which may be promJDent in your vicini
ty.-[December 15, Ul90.] 

On Parasites of Lepidoptera. 

Prof. C. Rudow must surely have made some mistake in the list of parasites pub
lished in the last number of INSECT LIFE, kindly sent me from your Department. No 
less than seven species of Mesoleius! Ratzeburg gives a few Tryphonidre as having 
been bred by Brischke from Lepidoptera, but Brischke in his list, published several 
years after Ratzeburg's last volume, does not mention any Tryphon, Mesoleius, or 

·Bas sus as having been bred from Lepidopterous hosts, so a mistake must have occurred 
so mew here. It certainly requires a very large amount of faith to believe that Rudow, 
or any one else, bred five species of Bassua from a Lepidopterous host, and besides 
tb.ere are two species of Phygadeuon. The only Tryphonidre I have that were bred 
from ~epidoptera are : 

Parasite. Host. 
Phytodietus scabriculus- -- ...••••• _ .. - . ___ .••...•..••. Tortrix costana. 
Grypocentrns genalis M -•• ___ . -. _-. ______________ . ___ _ Micropteryx semipurpurella. 

Sphinctus serotinns. ·----· -----· .•.. ·--- ·--- ---·-- .... Limacodes testudo . 
Triclistus holmgreni Holm --.-- ..• _. ______ ______ . ____ .Tortrix decretana. 

lativentris Holm-------·-··------··--·-· .... Emmelesia alchemillata. 
Exochus decorat.or H ..•••..••••..•••• - ...•..••••••• ___ Peronea maccana. 

hastana. 
alpinus . . --·· ··-- ---- .•..•.•. ---- ••.. -··--- .. P redisca solandriana. 

Phlreodes tetraq uetrana. 
Penihina dimidiana. 
Euchromia flammea. 

fla>omarginatus ------------ - ------ ···-·· ----Endorea truncicolella. 
fietcheri M ------ --·- ····-- ·--- ---··· ·-·-·- .. Gelechia notatella. 
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Pamsite. Host. 
Exochus pictus H .•.•••..•••..•••...•••••.••........•. Eudorea murana. 

consimilis ...••••.••••.........•••........... Homeosoma nimbella. 
tibialis H ..••••......••.••••• ...••.•.......... Uelechia populella. 

Triclistus squaliclus ........•..•..... . .......•....•.... Botys terrealis. 
Chorinreus funebris Gr ...•.•••••.••••• ..••..••..••.•.. Rhodophrea formosella. 

Eupoecilia angustana. 
crista tor Gr ..••.•.•.•......••..••.••..•... . Tortrix decretana. 

Metopius dentatns ...•••................•..••••....... Bombyx callunre. 
Eclytus fontinalis H ...............•......•............ Host uncertain. 

All my other bred Tryphons have been from saw-flies, except Tryphon signator 
from Crabro leucostoma, Spleophaga vesparum from Vespa vulgaris, and one Bassus 
from fly cocoon. It seems strange that he should have bred so many Tryphonids 
from so unusual a host. I must confess I do not believe it.-[John B. Bridgman, 40 
St. Giles, Norwich, England, November 22, 1890. 

Unslaked Lime against the Rose Chafer. 

Myself and son had last year some 22 acres of grapes to fight the rose chafer on 
and had nothing ready to fight them with. I went 5 miles and hired a spraying ma· 
chine and purchased a quantity of lime and carbolic acid, used the dry lime some, 
but used the lime water most;, found dry lime would soon blow off; used the liquid 
very strong. I used 1 bushel of unslaked lime (on some It bushels) to 1 quart of acid 
(crude) and 50 gallons of water; dissolved the lime and strained. We gave the dose 
freely and our vines looked white when we got over them. It took us 4 days to cover 
20 acres. We lost no grapes by bugs after they got the dose. Don't he afraid of lime ; 
it never killed a vine, but it is a good fertilizer. Some of my vines had the lime stick
ing to the leaves at the close of the season, anQ. grew black and rank from its effects. 

I had the fairest test that could have been given; had three vineyards and oniy a 
driveway between them. The middle place ofl acre of mixed kinds lay in the center
it had pear trees and currants set among the vines so I could not get through with 
the machine and as I did not lime them lost the entire crop. 'l'hese were set as full as 
any, and across the driveway where I limed them they were full of grapes, so I know 
the lime killed them. We treated my son's 10 acres first, and he had a heavy crop. 
On some of my own the bugs worked on the last "e sprayed, but the Inez and a new 
variety which I originated, called the Garfield, neither bug nor rot affected as they 
had shed their blossoms mostly before they came; they take the Concords and Bright
ons every time. Neither Paris green nor Lo11don purple will affect the bug. The 
lime shuts off their breathing. The trouble with the dry lime is that it blows off. 
We only went once over our vines. Shall begin sooner this coming season and go 
twice over and also use sulphate of copper in connection with the lime for brown 
rot which we were troubled with this year. The bug does most of his work inside of 
one week and at time of blossoming. I used about 6 bushels of lime on 20 acres of 
7-foot high trellis. The spray should be thrown up on under side where bugs and 
fruit are. We used a low sled to carry tank on. For that purpose a wagon is too 
high; liquid runs off,:_[S. Justus, Mentor, Ohio, November 27, 1890. 

Abundance of Bombardier Beetles. 

Herewith I transmit to you some insects collected in Minnesota by me while en
gaged as teacher of the Natural Sciences at t.he State Normal School, Winona, Minn. 
There is one lot of beetles to which I wish to direct attention especially; it consists 
largely of species of Bl'ach:inus. These I picked up all under one large flat stone near 
Trempealeau Mountain, Wis., on May 17th of the present year, while on a collecting 
trip after botanical and zoOlogical material. For several years past I had taken 
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pleasure in directing t.he attention of my students to these intere~ting little Bombar
dier beetles, the Brachinus, which I always could rea\lily find along the hlnfts near 
Winona by turning up stones. They were generally found in colonies of from ten to 
almost thirty individuals, and were rarely associated with other im•ects. On this oc
casion, near Trempealeau, the colony consisted of many hundreds of BombardiPrs, 
and included a number of species of other beetles, mostly small Carabids. Being all 
agile species they scampered away to find hiding places at a lively rate. But t.uere 
were so many of them that we succeeded in a minute or two in capturing se\'Pral 
hundred of them. This intrusion and interruption of family peace was, however, 
bitterly resented by the Bombardiers keeping up a regular and audible fusilade 
against their assailants, creating an unpleasant odor and producing a brown stain on 
our hands which did not yield to soap and remained till worn off. 

I took my captives home alive and for a day or two I succeeded in getting them to 
"perform" their shooting feats by teasing them. I kept them in a deep glass n'sel 
so that they could be seen readily, and I lloped to keep them a long time. But on 
the fourth or fifth day all died. Under ordinary circumt:~tances I have kept beetles 
alive for weeks; in this case I suspect that the Bombardiers were their own execu
tioners. The brown caustic dust or spray emitted by them seems to have had a deadly 
effect on them, confined as they were in a glass dish; for while the odor became per
ceptible at a distance of 2 or 3 feet, I think that the specific gravity of this defensive 
vapor emitted by the Brachinus is probably so great that the bulk of it remained at 
the bottom of the dish, thns smothering them.-[Jobn.l\1. Holzinger, Assistant Botan
ist, Department of Agriculture, Washington, D. C., November 3, 1890. 

Some New Parasites from California. 

Herewith inclosed find a specimen of Chalcis which fhave reason to believe is par
asitic on Chr,llsobothris mali, Harr. The latter is our "Apple-tree borer" in this coun
try, and that it also borer; the peach I have this year proved by breeding it from the 
stems of young peach trees that were infected. These I bad in a glass jar, the month 
of ""hich was covered with netting. Nothing else than Ch. mali emerged from the 
wood, except this one example of Chalcis, which I one day found in the jar. 

The other hymenopter inclosed is a parasite of the larva of Papilio zolicaon. The 
latter feP.ds upon. Umbellifer:e, chiefly Carum Kelloggii and the common Dill, which 
grows abundantly near gardens from which it has escaped. Before the larva is fully 
grown this parasite emerges and spins a little yellow cocoon, fastening the same upon 
the stem of the plant. I bred a number of these years ago, but being of no especial 
interest I never r eported them to anyone. 

The Chalcis, however, is of value because it preys upon one of the worst enemies 
of the orchardist, and it is well to make this known.-[L. E. Ricksecker, Santa Rosa, 
California, September 8, 18\JO. 

REPLY.-The supposed parasito on Chrysobothri.s mali is, accordiLg to the old clas
sification of the subfamily Chalcidinre, a new species of the genus Chalcia. According, 
however, to the recent extension of generic characters it forms a new genus. I should 
hesitate to describe a new genus from a single specimen, particularly as this one 
which you send has the tips of both antennre broken off. I hope, however, that you 
will make an effort to breed additional specimens. This form is one of extreme inter
est, and, as you state, of considerable eeonomic importance. The parasite on the 
larva of Papilio zolicaon is a species of the genus A1Janteles, bu,t as the abdomen and 
both antennre are gone, it will also be impossible to describe this. I am of the opinion, 
however, that it is a new species. If you succeed in getting other specimens of these 
two interesting insects I would urge you to send them on; but, in order to msure 
safety in transmission, the box in which they are contained should be wrapped in 
cotton and inclosed in another box.-[September 14, 1890.] 
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A Tomato Root-louse. 

~ • * Two years ago, while iu the employ of the Atchison, Topeka and Santa 
Fe Railroad, I happened, while I was visiting Albuquerque (about lOll miles south of 
:'iauta Fe, in the Rio Grande Valley), to meet a French gardener, who mentioned to me 
that a peculiar disease hacl attacked his tomatoes, and that out of six hundred plants 
only two had escaped alh·e. Last year, in June, I was at a village named Los Cor
rales, 12rniles north of Albuquerque, on a visit of SOllie days' duration at the vine
yards of another French gentleman named Louis Alary, when I noticed in his garden 
a number of tomato vines that appeared yellow and sickly; in fact., many of them 
already in full bloom were dying. I dug up several of the vines, but discovered no 
apparent cause for the malady, except that the rootlets seemed to have shrunk and 
were drying up. I attributed this to the corroding effect of the alkaline salts (the 
Mexicans call them salitre-saltpetre), which the water of the Rio Grande, used 
for irrigation, holds in solution. 

Some days since, at the place of Mr. Valentine Herbert, a German gardener of Santa 
Fe, I remarked the same peculiar appearance on his tomato vines, and he told me 
that he had already dug up many of them which had the same disease, which had 
been noticed by him for the first time in 18d::l. As the water in Santa Fe contains no 
alkali, being formed of pure snow and spring water that flows clown frolll the adja
cent mountains, my theory was at fault. I took a spade and dng up a few vines. 
In examining t~e ground and the roots I found what I now believe to be the cause 
of the disease; quantities of a large white root-louse. It is when full grown about 
the shape and size of a flaxseed, and moves about quite briskly when disturbed. 
I have preserved about ·a dozen of these insects in a small vial in a mixture of alcuhol 
and water, which I shall sentl you, and also some roots of the diseased vines. I 
feel convinced that this root-lou~;e is thtJ destructive agency which kills the vines, 
for no plant attacked ever survives to bear fruit.-[Johu F. \Yielandy, Santa Fe, 
New Mexico, August 6, 1890. 

REPLY.-The insect on the roots of tomato which yon call a Phylloxera is a Mealy 
Bug of the genus Dactylopins, and probably a new species. What yon have to say 
concerning the damage done by t-his insect is very interesting and entirely new to 
us.-[A.ugust 27, 1890.] 

Ticks from Texas. 

I shall send you by to-morrow's mail a box containing insects. You will find in a 
little square bottle four different kinds of tieks, if size, shape, and color are essen
tiai to make a species, but my neighbors think those little ones are the young of the 
old ones. I dropped some alcohol on them to keep them from decay. They are a 
terrible pest. The largest one is th.e most common; the one with a white spot on its 
back is called Scotch tick; it gets into the horses' ears and causes them to lop down. 
The third size is called "Seed tick;" it is very abundant in hot weather. The fourth 
size is generally called Jigger; it is very irritating when . it gets on anybody. The 
two largest kinds are active all winter in southeastern Texas, and are the cause of 
the death of many a poor cow. Old axle grease seems to be the best remedy.-[F. 
W. Thurow, Hockley, Harris County, Texas, August 22, 1890.] 

,., REPLY.- The two large ticks are the male and female of Amblyomma n~aculatwm 
; Koch. Those with the white dot are .Amblyomma unipunctatum (americana Koch) 
1 Pack., female, and the little ones are the young of the latter species.-[August 30, 

1 ~[Ill.) 

~ Flights of Dragon Flies. 

:' Please accept my sincere thanks for your interesting letters in answer to my ques
~tions about the Dragon Flies. Yesterday they were on the wing again and flying in 
the same direction as always before. I send you by mail a couple of them. You ask 
if tht>se fiights have been noticed before. I have often noticed them, and for many 
Yl'ar~ back, but as I made no memorandum of the occurrences I can not ~ar positively 
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bow often, but feel snre they occur e\·ery year, anu more than once each year, occu. 
pying about the whole day in their tligbt.-[J. J. Brown, :-;hebo~·gan, Wisconsin, 
September 5, ltl90.] 

REPLY.-! received this morning from yon a box containing a couple of Dragon 
Flies, which I take to be the species which you have noticed in swarms. An exami
nation sllows that it is _Eschna eremifa Hagen.-[September 11, 1890. J 

On the Oviposition of Tachina. 

The letter of :\Ir. B. D. "'ier in !:-<SECT LIFE, >Ol. III, p. 26, contains matter wry 

interesting to me. I was much surprised at the account ot the manner of ovipositio~ 
of Tachina givPn by 1\Ir. Webster (vol. n, p. 256), and was at a loss to account for it, 
as it ditfers from published accounts (see A. C. Weeks, Ent. A mer., III, 126) and from 
my own experience, but the present letter throws considerable light upon it. The 
habit of the large parasitic Hymenoptera seems to be to fly up to the larvre at once 
and attack by a sudden tllrust, when the victim usually drops to the ground, as 
observed by Mr. Wier. Quite in contrast to this is the stealthy approach of the 
TacLina fly. It will alight near a group of Datana larvre and approach by walking, 
as it seems to be aware that the noise of its wings would cause alarm. It will 
approach as nearly as possible to the head of a larva and stealthily deposit oue egg 
aft.er another, the ovipositor passing under the bouy and out be.>ond the head. At 
the ~;lightest movement of its victim the fly will run away and again slowly approach, 
but is loath to take to flight. I observed this process this season in the case of a 
number of Datatza per8picua, and I also noticed that the Tach ina oviposited only upon 
larvm in their last (fifth) stage, which is an evident protection, as if the eggs were 
laid upon younger larvre they would often be cast off in molting before they had 
hatched. 

:\Ir. Wier seems to think that the larvm of Datana are not attacked by Tachina on 
the tree; but I have often observed this, especially in the "hairy form, on the black 
walnut" (D. integerrima), which really appears to be more sub,ject to attack than 
the "smooth form" (D. ministra). This double parasitization of integerrima (Mr. 
Webster's "minist1·a," are probably integtwrima as well as Mr. Wier's "hairy form") 
must result in benefit to it, since both parasites can hardly mat.nre from one lan·a. 
but must one or both perish. 

Another fact that I have observed must also tend to check the destruction of Datana 
by parasites, namely, a protective hai:Ji t developed by the insects themselves. It con· 
sists in rubbing the head where Tach ina eggs are most usually laid with considerable 
force on the branch or twig, in many cases serving to dislodge or injure the eggs. 
That this is a habit, and not due to irritation caused by the presence of eggs, I have 
proved, by observing that it is freely done by Da'tana that are not infested anu havt 
been bred in the bouse from the young larvre. Of course this habit is most marked 
in the last stage, as this is the time when they are subject to Tachina attack, as I have 
shown. I have observed the habit in Datana integmTima, ministra, drexelii, major, and 
perspicua, but not strongly 'in the last.-[ Harrison G. Dyar, Rhinebeck, New York, 
September 2, I SaO. 

Fig Beetles. 

I this day mail you a· box containing a half dozen small insects of the kind which 
destroyed my fig crop last year (18tl9), and are fast using up my present crop. If yon 
will kindly tell me what they are, and can point out a remedy that promises safety to 
my figs, I shall be obliged indeed.-[J. )f. Fullinwider, Palestine, Texat>, August 16, 
1890. 

REPLY.- The small box accompanying your letter contained two species of beetles, 
known as Cal'pophilusmutilatus and Epu1·rea luteola. Both of these beetles confine their 
attacks to decaying or i::J.joJ:ed fruit, aud will not attack healthy figs. So I think yon 
are mistaken in supposing that they destroy your crop. Please make a closer ex· 
amination as to the cause of the damage-[August 25, 1890.] 
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SECOND LETTER.-If theFJe beetles "confine their attacks to decaying and injured 
fruit" then my fruit (figs) must be injured very strangely, and while yet only four
fifths grown. 

I have a number of very fine trees bearing fine, large fruit. This kind, as it ap
proaches the full-grown state and lJegins the ripening process, slightly opf'ns at the 
apex or bud end. No sooner does this very slight aperture form than these insects 
enter and feed upon the fruit, and I judge live therein. In the very early part of the 
season, for perhaps a week after ripening begins, we are not seriously troubled. 
After that it is difficult to find a single fruit unmolested by these pests. The crop of 
1889 was utterly destroyed by them after the first eight days. The crop of 1890 has 
been destroyed, or is still in process of destruction. The trees are very healthy and 
fine, the fruit also, so far as I can discover. But the process outlined above continues. 
If I fail to discover the nature of the trouble and to secure an efficient remedy there
for, I must and will be forced to abandon my fig crop. 

We esteem the fruit so highly that we are loth to yield to this result. Hence my 
application to your Department.-[J. M. Fullinwider, Palestine, Texas, August 291 

1890. 
REPLY.-From the facts which you give, it seems as though in the case of the fig 

these two beetles have really become pests and injure sound fruit. They will be diffi
cult enemies to fight, on account of their entering the orifice of the fruit, and hence 
not being amenable to any treatment with sprays. The only remedy which I can 
suggest is derived from the known preference of these insects for decaying fruit, and 
is the use of rotten or damaged fruit as traps. At the time when this insect enters 
the fig, scatter about the tree some such decaying fruit, picking it up and burning it 
after it has become infested with the insects, i. e., after the beetles have gathered 
upon it and laid their eggs. There can be little doubt that they will prefer such 
rotten fruit to the sound figs, aud many of them can doubtless be trapped and de
stroyed in this way. If the lure fruit be sprinkled with arsenic it may save the 
trouble of subsequent collecting.-[September 4, 18\JO.] 

The Weeping Tree Phenomenon. 

Inclosed please find an insect, the name and habits of which you will oblige me 
by giving. I found it on a willow tree iu a swamp on Island 73, in the Mississippi, 
belonging to Arkansas. I was hunting deer, and being tired lay down under a 
small willow to rest. After lying there a few moments the air suddenly became 
filled with little drops of water as if rain or mist were falling. I got out from under 
the tree and as soon as I moved the mist ceased. I stood a short distance away and 
watched, and gradually came closer, and after watching for half au hour I discovered 
this little bug on a twig. When I first saw it, it was perfectly quiet, but soon put 
its head to the limb and immediately minute drops of fluid began to be ejected from 
the rear end of its body which extended past or even with the ends of its wings, 
but since its death has shriveled to its present length. The leaves of the tree 
on which I found it were pierced in thousands of places, and the mist from the uee 
was thick; but this bug was not on a leaf, but on a small limb. I could find no other 
insects on the tree, but know there are hundreds. The one I caught slipped around 
the limb very much as a squirrel would, and I had difficulty in catchmg it. It 
made no effort to fly. The natives of the island called the tree a weeping tree, and 
are very superstitions about it.-[R. J. McGuire, Rosedale, Mississippi, August 30, 
1890. 

REPLY.-• " ' The insect which you send is one of tile so-called leaf-hoppers, 
which has been frequently referred to in print on account of its habit of ejecting 
honey dew and causing the phenomenon of so-called " weeping trees." The scientific 
name of the one which you send is Proconia undata. I send you by accompanying mail 
a copy of No.5, Vol. II, of the P eriodical Bulletin of this Division, and you will find 
upon page 160 au account of a similar fustauce.-[September 4, 1890.] 
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Injury to Asters by the Black Blister Beetle. 

I had a grand bed of China Asters, which in two days has been wholly destroyed by 
an army of bugs, of which I inclose two specimens. How are these bngs generated 1 
Is there any remedy against them f Is it necessary to get new seed f-[Prof. A. 
Sabetti, Woodstock, Howarcl County, Maryland, August 2P, 1890. 

REPLY.-The insert which you send is the common Pennsylvania Blister Beetle 
(Epicattfa pennsylvanica), and a remedy will be a difficult matter, although it will not 
be necessary for you to get new seeds. This insect breeds in the ground, usually 
feeding in the early stages on the egg pods of grasshoppers. The adult beetles fly 
readily, and often damage various crops, such as beets, potatoes, and beans, and are 
found very abundantly upon the flowers of the golden-rod, where they engage in eat lUg 
the pollen. The damage to China Aster has been frequently noticed, and during the 
time when thes~ insects are abundant there is no remedy except constant watching, 
or inclosing the plants in gauze. 

It is possible that if the flowers are sprinkled with a strong whale-oil soap solution 
they will be distasteful to the beetles, and sprinkling them with London purple or 
Paris green, in the proportion of a tablespoonful of the poison to a bucket of water, 
will kill all of the beetles which begin to eat the plants; but if their numbers are 
very great, this course will probably not saYe the flowers.-[ August 29, 1890.) 

Isosoma Notes from Washington State. 

In EJ'periment Station Record, Vol. I, No. 5, page 277, I notice that the Saw-fly 
Borer (Cephus pygma:us) in wheat is spoken of as being found in New York, but no 
further record is given of it. I believe they are widely distributed over eastern 
Washington. In my field I find from one to four worms in almost every good, healthy 
stalk. In those spots where the wheat pas "burned" there are none. I have noticed 
them here for at least two years, but not so many as there are this year. I believe that 
our way of harvesting by heading will faYor them, for they will have time to reach 
the roots to winter there. I send von some straws which contain them.-[Hans 
Mumm, Rosalia, Whitman County, Washington, August 16, 1890. 

REPLY.-The insect which yon sent!, and which you :find in your wheat stems, is 
not the Wheat Saw-fly (Cephus pygmams) which the Experiment Station Bulletin 
mentions as having been found in New York State and probably recently imported 
from Europe. It is, on the contrar.v, the Wheat Isosoma (Isosorna tritici), an insect 
which is closely allied to the common Joint ·worm of ,,.heat, Rye, and Barley in 
the East. You will find this insect treated in the Annual Reports of this Depart· 
ment for 1881-'82 and 1886. They do not, aB you suppose, burrow clown into the roots, 
but transform to pnpre in about the same portion of the stalk in which you find 
them. In other wonls, they travel very little. Your method of harvesting is par
ticularly favorable to their deYelopment provided the stub hle is not burned soon after 
harvest.-[August 27, 1890.] 

The Texas Mule-killer Again. 

I send this day by mail another specimen of the insect referred to in my letter of 
August 4, and which was lost in the mail, for identification and opinion regarding its 
poisonous effects on horses and mules, when accidentally swallowecl.-[J. 0. Skinner, 
captain and assistant surgeon, C. S. Army, post surgeon, Fort Davis, Texas, Septem· 
ber ;,, 1290. 

REPLY.-The insect which you send is the common Thick-thighed Walking-stick 
(Diapheromera femorata). The story that this insect iB poisonous to horses and mules 
is absurd. I have heard it on several other occasions, and it has always come from 
the State ofTexas.-[September 11, 1890.1 
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Insects Identified. 

I send by this mail, with a req nest that you identify them, three insects : No. 1 was 
found on a stone walk near my house; No. 2, on a lettuce plant; and No. 3 was cap
tured to-day on a tomato plant. I also send in a small vial some flies, of which I 
would like to know the name. I first observed them about three weeks ago, clustered 
about the trunk of a Lombardy plum tree, but afterwards found them on apples and 
pears, and even on currant bushes. They did not seem to injure them in any way, 
but in every instance were found on the bark where it presented a rough appearance. 
Possibly they were sucking the sap from the trees. 

Hwmatobia serrata (R-D.) has been quite numerous here this fall. I first observed 
them about the middle of August, but in no instance have I seen the cow's horn 
covered as thickly as shown in your illustration on page 101 of INSECT LIFE, Vol. 11. 

I do not remember ever having seen these insects before this season, but that was 
probably owing to the fact that I took no interest in entomology before the publica
tionofiNSECTLIFE"~>asbegun. * • ~ -[John D. Lyons, lockbox5,Monticello, 
New York, September 17, 1890. 

REPLY.-No. 1 is Monohannnus conjusor Kirby; No. 2, Cyllene 1'omniw; No. :3, Eu
phoria ·inda; and the "flies" are P socus venosu8. 

The Red Scale of the Orange in Syria. 

By this mail I send you an orange fruit and two leaves of the orange tree. For the 
past three years an insect bas been destroying the fruit, and it is gradually becoming 
more and more abundant, until the orange growers are getting alarmed for the future. 
The Governor of Tripoli (district) has r equested me to see if I can get any informa
tion with regard to its possible destruction. I have an impression that a t:1imilar dis
ease attacked our oranges in Florida. Am I right V If yon can, through your depart
ment, give us any advice as to the best way to kill the pest, you "~>ill confer a great 
obligation, as well as a blessing on the orang~ growers of this place. In Sidan and 
Beyrout this disease appeared about four years ago, but it did not appear here until 
1881'1.-[Ira Harrit:!, Tripoli, Syria, August 25,_ 1890. 

REPLY.-A careful examination shows no other cause of damage than a few speci
mens of the red scale of the orange (Aonidia aurantii Mask.), a species which is found in 
Australia, New Zealand, California, and the countries bordering on the Mediterranean. 
I inclose on separate sheets copies of two formulas for mixtures, which are used in 
this country with success, for spraying trees infested with this scale.-[ September 
20, 1890.] 

SECOND LETTER.-! thank you very much for the prompt answer to my request 
for a diagnosis of the disease on the orange trees here. When I sent a translation 
of your letter to the Governor, he was very much astonished, as he did not think it 
possible to get an answer from yon so soon; for he knew that with Syrians such a request 
as I made would take months to get at the question. The custom of this country 
is "Never do to-day what can be put off until tomorrow, and not then if you can 
get some one else to do it for you.'' The Governor in a letter sends his thanks to 
yon, "for your excellency'!:! kindness in our troubles." 

I send you a literal translation of his letter t.o us, of thanks. I have hopes that 
the treatment will have the effect of destroying the pest, and if it does, it will be 
of infinite benefit to many poor men who depend upon the orange crop for a living. 

TRANSLATION OF INCLOSURE.-My beloved honorable Dr. Harris, the American, who 
is found in Tripoli: I received with loving hands the letter of your excellency, dated 
October 23, 1890, which contains a sending of the translation of the answered letter 
that came to your Excellency from the Secretary-General of the Department of Agri
culture in the United States, with the pre8criptiou which is sent concerning the use 
of the nece~sary medicine to prevent the injury which has the influence on some of the 
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orange trees in Tripoli. And because the energy which you and your country show 
concerning this subject is reckoned one of Hervice, which is worthy of praise, by His 
(God's) help the prepared treatment shall be of hasty efl'ect; and your works towards 
home shall be useful and righteous. No"·, my dear sirs, we, to show our gratitnde 
to your delightful energies, begin writing this letter of sincerity. May you all live 
long.-[ Ibrahim Hekky, Go>ernor of Tripoli, October 2-1, 1306. 

Orange-tree Borers. 

I send you this day, per post, section of orange tree trunk, in which you will find 
living specimens of a new (to me) borer. The trees affected are three 10-yearold brm·
ing trees, thrifty and thoroughly cultivated, good crop, and covered with new growth. 
Have used for fertilizer nothing but hardwood ashes and cow manure, the latter 
well com posted with pine straw and oak leaves and all thoroughly decomposed, but 
no fertilizer at all since January. A few days ago when passing I was struck almost 
dumb to find the leaves of one tree curled where the ground wa& full of moisture. 
Upon looking for the cause I could detect none even at the root, so I thought a sala
mander had cut the tap root; on a second visit yesterday, I supposed I had a gen
uine case of Jfal-de-Goma. The bark at the ground was all loose and gave off an of
fensive odor (sour sap), but no exuding sap at any point; the bark was frayed in sev
eral places, but with no excrescence of gum ot· sap. As I glanced up the trunk I saw 
innumerable tufts of sawdust, as they projected from pin-holes. To-day I visited 
other trees in the neighborhood, and found two more in same condition, although 
not so far gone. One clew I followed with a chisel and hammer 2t inches into the 
heart of the tree, and there discovered the 6-legged rascal which I also inclose in tin 
box. This chap had pierced the heal~hy bark and worktld all the way in solid wood. 
I expect the bark is stung and the eggs deposited therein, from which this formida
ble foe is hatched. 

The land is A 1 pine and oak, and the affected trees are 50 and 80 feet respectively 
from the timber, which is on the west. The entire grove was scrubbed with potash 
and whale-oil soap emulsion last winter, and I know of no other that has equaled it 
in growth and healthfulness this season. ~ow, can you tell me who he is, and what 
I must do to be savedT-[Frauk W . Savage, Eustis, Lake County, Florida, August 
27, 1890. 

REPLY.-The matter of which you write it> one of considerable interest, and the 
beetle which you send is a common Southern bark-borer known as Platypus compositus 
Say. It has been the universal experience of entomologists that this insect bores only 
into such trees as are diseased from some other cause, and it is therefore quite un
likely that it is the primary cause of the damage to your orange trees. From your 
description I should say that the trees infested by this beetle have been first attacked 
by the" mal de goma," and that the beetlet~ have been attracted by the diseased con
dition. Only a thorough examination upon the spot cau determine this point, and I 
hope that you will make a report of your observations.-[September 1, 1890.] 

Notes from Ne= Mexico. 

Inclosed I send you a few specimens of insects collected by me. They were all 
taken on the grounds of Mr. Valentine Herbert, afrnit grower and gardener in Santa 
F e. I also put in the box two plums, that have obviously been stung by an insect 
which is not the curculio ( Conotrachelus nenuphar). The latter beetle is entirely un
known in New Mexico, and in consequence the plum, apricot, nectarine, etc., sue· 
ceed to perfection, and bear perfect fruit of the finest quality every year. 

In the little vial you will find the tomato root-louse I have found recently on the 
roots of this vegetable, and about which I wrote yon in my last. I had never heard 
of it before, but I find that it exists in all New Mexico, and must have existed for 
many years, although no one here seems to have known the reason why the vines 
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turned yellow and perished. The infection spreads from a center, and gradually ex
tends from plant to plant in a row. No doubt you know the insect. In the vial I 
inclose the Epilachna co1-rupta in the chrysalis form. I am now perfectly acquainted 
with the transformations of this insect. It bas only one brood in this region, and 
the light-yellow beetle in the box is the newly hatched insect from the chrysalis, w bicb 
gradually turns of a darker shade and hibernates in the beetle fonn, probably in the 
ground. 

The Epilaohna cm·rupta has been very destructive here this year, and has taken off 
at least one full half of the bean crop. I would caution you against the recommenda
tion of Paris green. It appears that the hean plant can not stand the corrosive influ
ence of a solution even as weak as 1 pound to 150 or 200 gallons of water, and from 
my experiments I am satisfied that it kills the plant much more quickly and effectu
ally than the insect does, without destroying the latter to any perceptible degree. 
We will have to look for another insecticide. 

I would like to know something about the wingless insect of the wasp family that 
I send with the other specimens. The large insect of the May or June bug class is 
not, fortunately, very abundant here. Its grub is very larp;e, and cuts through the 
roots of a big lettuce or other vegetables in short order. 

The apple-tree borers are unkJ;Jown in New Mexico, and the only insect injurious 
to fruit is an introduced one from the "States," the Codlin Moth. Thit1 season it is 
less numerous than others, probably from the warfare against it by natural enemies, 
for no one here would think of applying other means to destroy it.-[ John F. Wie
landy, Santa Fe, New Mexico, August 19, 1890. 

REPLY.-A careful examination of the two plums sent shows that they contain no 
insects. The external depressions are simply gnawings, probably of some small cat
erpillar. The insect on the roots of tomato is a Dactylopius, probably a new species. 
What you have to say additional concerning the damage done by this insect is very 
interesting and entirely new to me. The wingless insect of the "wasp family" is 
one of the so-called Cow-Ants (family M utillidre) known as Sphrorophthalma castor.
[August 27, 1890.] 

GENERAL NOTES. 

MIGRATORY LOCFS'l.'S IN AUSTRALIA. 

The Austra1ian newspapers for the past three months have contained 
frequent mention of the ravages of migratory locusts. The species 
concerned does not seem to have been definitely determined. Mr. Koe
bele, in Bulletin No. 21 of this Division, refers to the damag-e done by 
Ohortologa australis, and states that on a trip of 300 miles north of Ade
laide, South .Australia, he met with large numbers of this insect travel
ing south in search of food. He was informed that they migrate only in 
exceptionally dry seasons. They travel according to his observations, 
not in clouds, but scattered and never very high, just as did Oaloptenus 
devastator in California in 1885. In the December number of the Agri
cultural Gazette of New South Wales (vol. I, part 3, p. 287) the species 
is mentioned as the "plague locust," which is determined by Mr. W. 
Froggatt as Pachytilus australis, Brunn., and the species is figured upon 
Plate VI. The statement is made that this species had appeared in 
large numbers at Hay, Corowa, New South Wales, and in the Wimera 
district, Victoria. We are indebted for most of our information, how-
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ever, to the columns of the Leada, published at :Jielbourne, Victoria. 
A large number of localities are given in Victoria and New Sontll 
Wales near the Victoria line. From the accounts in this paper it seems 
that the young locusts make their appearance in the last of Septt•mber 
and in October and~ ovem ber, become winged towards the end of .:\larch 

- ' and lay their eggs in April. The habits of the species seem Yery similar 
to those of the Rocky Mountain Locust ( Oaloptenus spretus) and although 
there is no hint of such a state of affairs in any of the articles whicll "e 
have seen, we are of the opinion that the species has permanent breeding 
grounds from which it flies out and overruns the cultivated districts 
further south and east, just as does spretns in this country. The same 
general laws will, in fact, be found to goYern. Only the most rudi
mentary remedies are mentioned. The use of brush harrows, brush 
and chain harrows, hot water, and spraying with kerosene emulsions 
have been tried against the young locusts, but against the migrating 
swarms nothing effective has been proposed. 

Later information than this just given from the Leader is given in the 
February number of Garden and Field in an interesting article entitled 
"Wandering Locust of South Australia; Its Breeding Places and 
Checks," by J. G. 0. Tepper. The species is there determined as Epa
cromia tenninalis, and the habits given correspond with those described 
above. It is recommended that the most strenuous efforts be made to 
destroy the unfledged locusts during the period from August to the be· 
ginning of October. For pasturalists, the best remedy is to ascertain 
the extent of the breeding places and drive as large a flock of sheep as 
can be conveniently mustered and crowded as much together as possi
ble up and down the locust-infested :field, taking care to cover fresh 
ground at every passage on the same day. It is recommended that this 
be kept up 2 or 3 days, after the locusts are permitted to re-unite. This 
is often of some avail after the swarms become winged. Spraying 
young swarms with kerosene is also recommended, and an additional sug· 
gestion is made that the :field be :fired some distance behind the spraying 
parties. The article concludes with a description of the method of 
coping with locusts in Cyprus. 

We have just prepared an emergency bulletin on the subject of the 
destruction of locusts, for use in this country, in which we have sum
marized the best remedies, and shall take occasion to send a few copies 
to some of our Australian correspondents. 

SOME OREGON WORK AGAINST NOXIOUS INSECTS. 

Mr. F. L. Washburn read an important paper before the Oregon State 
Horticultural Society at the annual meeting held January 13 and 14: at 
Portland, of which we have seen the following review in the Pacific Rural 
Press of February 7. In some successful experiments in spraying 
with Paris green against the Codling Moth he mixed 6 pounds of soap 
with 50 gallons of the liquid with good results, causing a thin spread· 
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ing of the poison over the leaf and apparently rendering the poison 
more tenacious. As against the Woolly Aphis he believes that the best 
solutions are the resin washes. Whale-oil soap in solution and carbo
lated whale-oil soap maybe added, one-half pound true carbolated soap 
to one-half pailful of soap thinned with a strong solution of washing 
soda. As against the Peach-borer he recommends wrapping young 
trees with newspaper from the crotch to 2 or 3 inches below the collar. 
He also states that washing the trunks with the carbolate1l whale-oil 
soap alone and with the resin washes would cause almost entire exemp· 
tion from borers. 

OVIPOSITION OF DEC'l'ES SPINOSUS. 

In the March number of the American Naturalist (vol. xxv, p. 294) 
Dr. 0. M. Weed presents a short note on the oviposition of this Oeram
bycid beetle in the stem of the horse-weed (Ambrosia trijida), which is 
substantially as follows: 

A single female was seen standing head downward on the stem, the 
outer fibers of which she had gnawed away and after three trials was 
observed to insert her ovipositor and deposit an egg, after which she 
withdrew to the top of the plant. The egg was deposited obliquely in 
the pith about two-thirds of the way from the bottom to the top andon 
the opposite side of the stalk from which the beetle stood. The egg, a 
figure of whi.ch is given, is described as elongate-oval, slightly curved, 
of a pale yellow color and 2 millimeters long by 0.3 millimeter wide. 

REMEDIES FOR THE YELLOW SCALE. 

The Yuba()ounty (California) horticultural commission, in their fifth 
bulletin reoommeud the resin wash for .A.spidiotus citrinus. They also 
recommend washing freely with cold water iu the evening or early morn
ing during the months of Jnly, August, and September, with a view of 
washing oft'.and destroying the young insects which are then crawling 
about over the tree. Fruit growers are discouraged from relying upon 
the little parasite of this scale, as the original tree upon which this 
insect was dtiscovered in March, 1887, is still very badly infested with 
scales. 

THE FLOUR M.OTH IN C.A.N.A.D.A.. 

The provincial board of health of Ontario has published recently an 
appendix to Bulletin No. 1, which we mentioned in our article upon the 
Mediterranean Flour Moth upon page 166, vol. n, of INSECT LIFE. 
The pamphlet is issued for tb.e benefit of millers and produce men. It 
seems that no answers were received to the board's request for infor
mation of the appearance of the moth, and that au inspection of the 
principal mills and supply houses in Toronto was therefore made, with 
the result that the pest was found iu several of the large establish-
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ments. The board, in its appendix, expresses its regret that its efforts 
ha\e not bf'en ~ieconued by the persons more irnmeuiately interested, 
and in view of the loss which the reputation of the province in the 
matter of pure grain and tlours would sustain in its export trade, pub
lishes the penalties attached to any violation of the statutes in the 
matter of selling unsound grain and flour, and threatens to gi\e c:.lue 
publicity to all violations. The measures to be taken in stamping out 
the pest are pu l>lished again. 

A NEW ENEMY OF THE FALL WEB·WORM. 

Mr. J. C. Duffey, of the Missouri Botanical Gardens, ha& recently 
publi<shed in the Transactions of the St. Louis Academy of Science, 
\ol. v, No.3, a paper entitled "Transformations of a Carabid (Plochi
onus timidus) and Observations on a Ooccinellid Enemy of the Red 
Spider." The larvre of the Plochionus were found in the webs of Hy
phantria cunea feeding upon the web-worms and from two to twenty of 
these Uarabid larne were found in nearly every web. By July 1, the 
Hyphantria larvre had entirely disappeared. The same state of affairs 
was observed with the second brood of web-worms, which began to 
appear July 2~. Soon after this date, the adults of Plochionus mac:.le 
their appearance in the webs, laid their small white eggs in numbers, 
and from these larvre soon hatched and began feeding upon the web
worms. Thirty-two of the Carabid eggs were found in a portion of the 
web covering a single mulberry leaf. The larvre reached full growth 
in 16 days and remained in the pupa state from 9 to 12 days. The 
pupa state was passed in the web and indeed the entire life round 
of the insect, as observed by Mr. Duffey, was arboreal. Mr. Duffey 
thinks that the insect hibernates as a beetle, but of this he is not sure. 
Short descriptions of the newly hatched and full grown lanre are given 
and rough figures also acc.;>mpany the article. The second portion of 
the paper treats of Scymnus punctum and of its feeding upon the Red 
Spider. Descriptions of the full-grown larva and pupa and figures of 
the same are also given. Miss Murtfeldt made similar observations on 
the Hyphautria feeding habits of Plochionus last year and sent us notes 
thereon, but learning that l\lr. Duffey was about to publish his inter· 
esting observations which had priority we withheld those of our agent. 

A CHERRY-TREE BORER IN MAINE. 

Mr. G. Warren Smith, of Rockland, Maine, who is a large cultivator 
of cherries at Camden in that Sta.te, called on us recently and reported 
very great injury to his cherry trees by what is evidently, from his 
descript ion, the cherry-tree borer (Dicerca divctricata). The trees are 
injured most during the third and fourth year of thflir growth and the 
work is not confined to the trunk, but extends to the small branches. 
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THE EGYP'l'IAN ICERY.A.. 

This insect, treated in No.3 of the current volume, is attracting 
great attention in Egypt. Through the kindness of Mr. Louis B. Grant, 
acting consul-general at Cairo, .and of the Department of State, this 
Department has received copies of publications from Alexandria and 
Cairo from which it seems that the insect is even more injurious than 
our previous information, through Mr. D. Morris, led us to suppose. 
It is by no means confined to fig trees, but ha&oattacked oranges and 
lemons. It will be remembered that Mr. J. W. Douglas founded for 
this insect the new genus Orossotosoma, and tbat after an examination of 
his figuresanddescription wedecided toplace itinicerya. We have re
centlyreceived letters from 1\Ir. Douglas who has also very kindly sent us 
specimens of the adult female and the newly hatched young from which 
we are able to confirm our conclusion. The insect is unquestionably an 
Icerya and a good species. Mr. Douglas himself aumits our generic 
placing, but thinks that 'the characters of the genus will have to be 
added to. Professor Brocchi, of Paris, has also written us that be has 
bad specimens sent him from Alexandria and that he is fully convinced 
that it is an Icerya, while he even goes so far as to state that in his 
opinion it will prove to be identical with I. purchasi of Australia, South 
Africa, New Zealand, California, Mexico, and the Sandwich Islands. 
He states that the specimens which he has received lack the tapering 
processes so characteristically shown in Mr. Douglas' figure, which we 
have reproduced on page 98 of this volume, and that, in any event, he 
considers these processes as of no specific value. 

While we are reauy to admit that we have seen a tendency towards 
the formation of such processes in I. purchasi, they have specific value 
when specialized as in regyptiacum, as their production must depend upon 
some pecuhar grouping or other modification of the secretory pores. 
Moreover, the specimens of regyptiacum entirely lack the black hairs 
which are so characteristic of the adult female of purchasi, while the 
eggs are smaller and of a pale yellow rather than of a bright orange 
color. The newly hatched larvre are so nearly alike, that we are unable 
to point out distinguishing characters from tho greatly shriveled spec
imens received. 

Since the publication of our article we have also been in correspond
ence with Rear-Admiral R. W. Blunfield, R.N., Deputy Commissioner 
General of Ports and Light-houses, Alexandria, Egypt. Prof. William
son Wallace, of the Agricultural College at Gizeh, has published a 
newspaper statement, also forwarded by Deputy Consul-General Grant, 
in which he records considerable damage to citrus trees at Cairo, and 
states that he bas found that the insects may be washed down by throw
ing a strong stream of water into the tree. 

Adverting again to the statement originally published to the effect 
that "a breeze sends the cottony pest down in all directions," and to 
our conclusion on page 99, that it is evidently the processes that are 
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thus broken off and fall, and that tlle insects themselves are not so dis
·lodged, it has occurred to us that where the insect occurs in such enor
mous numbers as here described, the collection of this white wax by 
spreading a cloth under the trees aud shaking them may prove to be 
a matter of some economic importance, as the wax is absolutely pure, 
and "e should say of equal quality with the white Chinese wax secreted 
by Ericents pe-la, having the advantage of not being mixed with tbe 
bodies of the insects. If we owned an infested orchard in Alexandria 

~ 

or Cairo we should at least mold our own wax candles. 

CHINESE WAX. 

Garden and Forest for January 28, 1891, contains a long review of 
Mr. Alexander Hosie's" Three Years in Western China." In the course 
of the review some mention is made of his investigation of the white
wax industry of the plain of Ohien-Chang. From the account it trau
spires that the so-called insect tree of the Chinese is Ligustrum lucidum. 
An account of the industry is given, which, while probably accurate, 
enough from a practical standpoint, is undoubtedly incorrect from the 
entomological point of view. · 

The wax is said to be an excretion of the male only, and the entire 
account is so confused, that if we had not already an accurate idea of the 
history of these insects from the writings of older authors we should be 
at a loss to place them in their proper group in the Homoptera. 

A NEW ZEAL-i\,ND FROG-HOPPER. 

We have recently received from \lr. T. F. Cheeseman, Curator of the 
Auckland Museum, specimens of Ricania discalis Walker,* a handsome 
little Flatid, which Mr. Cheeseman writes has become exceedingly plen· 
tiful around Auckland during the last 8or 10 years. It occurs, according 
to his statement, on nearly all plants with long succulent shoots. The 
common cultivated passion fruit is particularly liable to its attacks, and 
the branches are often covered with it for several feet in length. He 
states that when very numerous it is evidently harmful to the plants, 
weakening them very much. 

THE GREEN BEETLE PES1' IN AUSTRALIA. 

We have received, through the kindness of Mr. George H. Wallace, 
U.S. Consul General of Melbourne, Australia, a communication from 
Mr. C. French, F. L. S., Government Entomologist, relating to Diphu· 
cephala colaspidioides Gyll. 

It appears from Mr. French's letter that this insect is becoming a 
serious enemy to fruit grown within 10 miles of the seacoast. It is 
described as a small green beetle about four lines in length, belonging 
to the family Scarabreidre and subfamily i\felolonthinre and conse· 

• Kindly determined for us by )Ir. P . R. Uhler. 
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quently allied to the destructive Lachnosternas or "White Grubs" of 
this country and to the European "Cock-chafer." The genus is confined 
to Australia, twenty -three species having been described. 

It a~tacks various trees and shrubs, particularly cherry, peach, and 
plum trees, and hawthorn hedges. Its appearance in numbers was 
first noticed by l\lr. French in limited localities in 1858, since which 
time its increase has been rapid. 

His observations concerning· the species and recommenrlations for its 
destruction are substantially as follows: They make their appearance 
about October, just at ''cherry time," and continue till Christmas. 
Cherry and plum trees are stripped of their leaves, often causing them 
to wither and die. They appear often in swarms, and their work is 
described as resembling that caused by locust attacks. In a single day 
they sometimes commit great havoc. The life habits of the species 
remain to be investigated. The eggs are believed to be deposited in 
sandy soil and the larvrn descend further into the ground soon after 
hatching. Newly hatched beetles have been observed coming up 
through the sand in the most scrubby flats. 

To extirpate the pest, burning, beating, scalding, rolling, and spray
ing are recommended. To accomplish best results the beetles should be 
attacked when they first make their appearance and before they have 
completely matured. In the early morning, before the sun has waked 
them into full activity, they are sluggish, and can then be easily de
stroyed. They may be beaten from the trees and afterwards destroyed 
by sprinkling with kerosene or by scalding with bot water. One plan 
which has been resorted to, where they attacked hawthorn hedges, is 
to beat along the berlge, and as the insects rise burn thf:lm with roughly 
made torches. They do not fly high, and this method is therefore 
effective. Millions, it is said, may be destroyed by this simple, inex
pensive process: On calm days the beetles may be dislodged from 
infested trees by lighting directly under them small fires upon which 
may be thrown a few handfuls of sulphur. The "smoking-out process" 
is of no avail in combating these insects, as they merely leave one 
orchard to fly to another, and when the coast is clear they are free to 
return. Mr. French urges upon orchardists and others who have suf
fered from the depredations of these beetles the necessity of immediate 
action in ridding the colony of a pest which threatens every year to 
become more formidable. 

THE BITE OF LATRODEC'l'US. 

Mr. C. Frost, in Victorinn Naturalist, Yol. vrn, No.9, pp. 140-143, 
records some experiments on Latrodectus scelio, and gives some cases of 
its injurious effect on man. Three experiments were performed, two 
on rats, one on a dog. In one case the rat lived, but showed effects of 
blood poisoning. In the other case the rat died. The dog, when 
bitten by the spiders, howled, but was not otherwise affected. In spite 
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of these experiments, the author thinks that the bite is often accom. 
panied by nry serious results. The author mentions several cases 
reported by doctors in -which a man was bitten by "a black and red 
spider," all of which were followed by some ill consequences of ,·arying 
degrees. Dr. Hearn gives by far the best evidence. Be bad treated 
six cases, in four of which the spider was seen. He himself was hitteu 
and saw the spider; the leading symptoms were exce~:;sive perspiration 
and acute lumbar pains. One case was fatal; a child 3 months old 
died 6 hours after the bite. 

MATTERS IN CALIFORNIA. 

The popularity of organizations for the enforcement of regulations 
against injurious insects in California may be gauged, perhaps, b~· the 
fact that at the regular meeting of the Campbell (Santa Clara County) 
Horticultural Society, held on the 14th of March, the question " Shall 
we have a county board of horticultural com missioners~" was dis· 
cussed and unanimously decided in the negative. Some few indi
viduals favored the plan on the supposition that the commissioners 
would act only as quarantine officers, but upon learning that it was not 
proposed to so restrict their duties, they took the opposite stand. In 
opposing the measure, it was argued that the State board had been 
more or less of a failure, and certain speakers referred to the recent dis
infection of peach trees shipped from the east into Para County as an 
instance. One gentleman stated that he found live borers in eight out 
of ten of the disinfected trees. 

We regret that inefficient work on the part of the State board has 
led to this feeling, for organization is unquestionably necessary in 
:fighting insect pests in this State above all others. The unpopularity 
of laws in this direction does not, however, always depend upon the 
inefficiency of the executive body, and opposition has always arisen 
from negligent fruit growers, who apparently insist upon their right to 
raise bugs if they wish to do so. The system of :fines which is usually 
proposed is always strongly antagonized, and the right of an inspector 
to visit and examine a man's premises and the condition of his crops is 
frequently considered an infringement of the personal rights of the 
owner. The fruit dealers under the local laws in parts of California are 
also at the bottom of a great deal of opposition, and they undoubtedly 
have the power to influence many fruit raisers. We notice, by the 
way, from the California Fruit Grower of January 10, that a Riverside 
fruit dealer was recently fined 810 for selling fruit illfested with the 
San Jose Scale. 

We also learn that the State board had a close fight for existence 
before the legislature this winter. A bill for its abolishment was in· 
troduced and received · strong support, but was finally defeated. An· 
other bill, however, appropriating $5,000 to send a man to Australi~ 
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to study and collect the natural enemies of injurious California insectE:, 
particularly the Red Scale, was passed with very little opposition. 

HOME-GROWN PYRETHRU::\I IN CAPE COLONY. 

The following notes on this subject have been sent to me by Mr. Wil
son, nurseryman and gardener, at Waterford, the estate of the late Mr. 
Irvine: 

The Dalmatian Pyrethrnm I had from you is not half sufficiently well known, or 
everybody rearing cabbage and cauliflower plants would most certainly not be with
out it. I find it the best thing I ever had through my fingers for young plants in 
seed beds when attacked by the Cabbage Aphis, or as it is commonly called, Cabbage 
Louse. When the flowers are gathered, dry them quickly, and then rub them down 
very fine. Bottle up the powder and cork it well to exclude the air and keep in the 
strength. Use one part of the powder to ten times its measure of fine flour. I find 
this sufficiently strong, if well mixed together. Dredge the iufested plants through 
a piece of fine netting. The Aphis disappears at once, and very seldom it has to l]e 
used a second time on the same plants. It should be applied early in the morning, 
while the rlew is on the plants, or the plants may be damped with a syringe or the 
fine nose of a watering pot. There is also a good deal of strengt b in the leaves for 
thiR purpose, :~nd I propose to increase my stock largely this season. 

There is little reason to doubt that this mixture of pyrethrum pow
der and flour would clear an orange tree of the black .A. phis, and most 
likely of the scale too. In Portugal Chamomile is grown under or 
among the orange tre~s as a preventive against insect pests. .Any 
one may easily try the effect of the Persian insect-powder, and if found 
to be effective, possibly some day we may have colonial-grown pyre
thrum powder plentiful enough to dust over orange trees and other 
insect infested trees, in a way which shall rid them of all the insect 
pests which now so constantly infest them.-[J. B. Hellier, in the Agri
cultural Journal, November 13, 18!l0. 

POPULAR LECTURES ON INSECTS. 

We notice by the Birrningham Daily 'Post that our valued corre
spondent, Mr. F. Enock, has begun popularizing entomological knowl
edge by a series of lectures. The most flattering account is given of 
the one upon the Hessian Fly, which was illustrated by the aid of lan
tern views of some of Mr. Enock's wonderful microscopic preparations. 
As a preparator of objects of this kind :\ir. Enock has few equals, and 
we consider our.:;elves fortunate to possess a number of his best mounts. 
Be is well fitted for the work which he has undertaken. 

JOURNALISTIC ENTERPRISE. 

:\lr. William H. Edwards, of Ooalbnrgh, West Virginia, sends us the 
following: 

In the Christian Union for the 12th instant, which I have just been reading, on 
p. 335 is a statement that some one "in Arizona captured a buttm:fly which be sent to 
11he Smithsonian. In a few days he received a cheque for $1,500 (sic) with the request 



to make careful search for other moths of the same kind. It wa~ an individual of' 11 

fossil ·'J!tTie., suppo!:!ed to be extinct, and great was the excitement of the scitlntist~ at. 
the dtscovery that one of the race had recently been ali n:.'' Could not find anot.her. 
"It seems to have been a Rip Vau \Vinkle among its kind, sletpiuy its long slnp un
observed at the Toot of a century-old tree." 

Can you tell me what all this is based on f What. was found or t.aken; if there is 
any truth at all about iU 

This statement IJas absolutely no foundation in fact, and as a pure 
fabrication seems rather out of place in a religious journal of the charac
ter of the Cht·ii}tia n Union. 

ENT03rDLOGICAL EXCURSION. 

The Entomologists of New York, Brooklyn, New~:rk, Philadelphia, 
and localities near these cities are invited to attend the second annual 
field meeting to be held under the auspices of the Entomological Soci
etiesoftllesecities,at Jamesburgh, NewJersey,onJuly4, next. James
burgh is on the Amboy division of the Pennsylvania R. R., and rna~- be 
reached from New York l'ia Monmouth Junction at 7.20 a.m., Newark 
7.50 a. m., Philadelpllia, Broad Street, 6.50 a. m., Camden, 7 a. m. 
Later trains leave New York via Rahway and Philadelphia on the Long 
Brauch division; but it is urged tllat the early train be used, as this 
will bring the party into Jamesburgh at the same time. All those 
desiring or expecting to attend will please notify one of the members 
of the committee, from whom also all further information can be ob
tained. The notification is important, in order that. proper arrange
ments may be made at J amesburgh. 

Committee.-C. P. Machesney, 65 Broadway, New York. Dr. Hy. 
Skinner, Amer. Ent. Soc., Logan Square, Philadelphia. Prof. J. B. 
Smith, New Brunswick, New Jersey, H. W. Wenzel, 1117 Moore Street, 
Philadelphia, Peuusy I vania. 

OBI1'U .A.RY. 

The science of entomology llas met with several serious losses by the 
hand of death since the publication of our last number. Mr. Edmond 
Andrt>, of Beaune, Cote d'Or, France, a well known hymenopterist and 
originator and publisher, as well as principal author, of the magnificent 
''Species d'Hymenopteres d'Europe et d' Algerie," is perhaps the fore
most. Living in a retired spot, M. Andre has devoted his entire ener· 
gies for the patlt 6 years to the publication of his great work, which we 
are glad to learn will not be permanently interrupted, but will be car
ried on by his brother Ernest. 

The well-known writer u110n American entomology, Dr. S. S. Rath· 
von, recently died at his home in Lancaster County, Pennsylvania. 
Althougll approaching his eightieth year, his interest in entomology 
was unabated. His life was a long one and full of usefulness, and our 
science is indebted to llim not only for many important discoveries, but 
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for what he did as a propagandist and popularizer of entomology. For 
many years editor of the Lancaster Farmer, he constantly scattered 
through its columns articles upon insects, evincing not only great 
powers of observation, but also much scientific knowledge and a clear
beaded practicality. 

Dr. Felipe Poey is another veteran who has left ns. Dr. Poey was a 
learned naturalist, working in an unexplored country, and his contribu
tions to tl.le various departments of descriptive and biological science 
have given him a name which is known in all countries. Although 
more interested in the higher groups, a very large part of our knowledge 
of the insect fauna of the island of Cuba is due to his untiring efforts as 
a collector and to his unfailing generosity. Cuba has hitherto not 
seemed a fertile tield for the growth of naturalists, but Dr. Poey has left 
behind him several pupils who will continue the work which he has so 
well begun. 

From the Pacific Rural Press of February 14 we learn to our regret 
that Mr. Waldemar G. Klee died of consumption in the first week of 
February, at the age of38 years. Mr. Klee was a native of Copenhagen, 
Denmark, where he received a thorough education in horticultural 
science, and came to this country at the age of 19 years. He soon settled 
iu California, where Prof. E. W. Hilgard employed him on the University 
Experiment Grounds at Berkeley, and for the last 15 years of his life his 
name bas been intimately connected with the progress of Ualifornian 
horticulture. In 1~86 he was appointed State inspector of fruit pests, 
aud while in this position he wrote, among other entomological papers, 
a handsomely illustrated "Treatise on the insects injurious to fruit and 
fruit trees in the State· of California" (Sacramento, 1888). At the time 
of his death he helU the office of Inspector of Experiment Stations of 
California. 
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ENTOMOLOGICAL SOCIETY OF WASHIXGTON. 

March 5, 1891.-Mr. Schwarz was elected corresponding secretary, t•ice :'llr. Town
send, resigned. Mr. Schwarz then resigned his position on the executiw committee, 
and Mr. Fernow was elected in his stead. Mr. Banks called attention to specimens 
of Scolopendrella, Machilis, and Lepisma, taken during the winter in Rock Creek, and 
commented on the specimens. Two papers by Professor Riley were read in his ab
sence by Mr. Howard. The first was entitled, "Notes on the Life-History of Jlegilla 
maculata." It was au elaboration of a paper presented at a previous meeting of the 
Society, on September 4, 1890. He gave descriptions of the egg and larva which had 
hitherto never been described or figured, and also a resume of the habits of the insect 
and larva. The larva, he stated, was altogether entomophagous, so far as known, 
while the adults feed largely on vegetable material, and also, to some extent, on soft· 
bodied insects, approaching more nearly in their food-habits, the genus Epilachna. 
He stated that the beetles are known to foed on the pollen of plants, the blades of corn, 
and also the soft keruel of the corn, wheat kernels, the lana and pupa of Lina scripta, 
the larva of Diplosis tritici, and other soft-bodied insects. The paper was discussed by 
Messrs. Schwarz, Turner, Howard, and Mann. Professor Riley's second paper was en
titled "On the larva and some peculiaries of the cocoon of Sphecius speciosus," and was 
an elaboration of a note on the subject presented at a meeting of the society, September 
4, 1o90. Professor Riley gave a detailed description of the larva and drew attention 
to a remarkable peculiarity of the cocoon of this insect. This peculiarity consists in 
the presence of certain very anomalous pores which occur about the center of the 
cocoon, extending nearly around it. These, Professor Riley stated, must be intended 
tor some special purpose, probably of ventilation or respiration. A general discus
sion followed the reading of this paper, relating to the breeding of larvm and pupre, 
especially in the case of subaquatic Coleoptera, and in Bombycids and other insects 
having dense cocoons. 

Mr. Fernow presented a paper on the Nun Moth (Psilura monacha) which is pub
lished in full in t.he present number of INSECT Lnm, calling attention to its increase 
in Germany and Austria during the past year, to the great injury, particularly of the 
spruce forests. Discussed by Messrs. Howard, Schwarz, and others . 

.dpril2, 1891.-The publication committee reported the issuance of No. 1, vol. n, of 
the Proceedings and presented anum ber of copies for the inspection of the society. 
On motion of Mr. Schwarz a copy ,of this number was ordered sent to each of the sci
eutific societies of Washington. The presideut announced the death of the lately 
elected member, Mr. E. R. Tyler, and appropriate resolutions of sympathy and regret 
were passed and a copy ordered sent to the family of the deceased. 

Mr. Banks presented a paper on mimicry in spiders. The author called attention 
to the fact that the mimicking spiders belong to two widely separated families, 
the Attidre and the Drassidre. Synernosyna jo1·mica was considered the most perfect 
in its resemblance to the ant, which insect all these spiders mimic. The varions 
genPra were compared, and the author decided that for purposes of deception, only 
superficial and uuimportantpartshad been modified. Discussed by Messrs. Schwarz, 
Howard, and Riley. 

Professor Riley presented a paper on "The Habits and Life-history of Diabrotica 
1'2-punctata." He first referred to an article relating to the food 4abits of the beetle, 
in volume 1 of INSECT LIFE, page 59, in which, lJy a typographical error, the insect is 
said to have "bred" upon, instead of" fed'' upon melons, the first statement being 
justly called in question by Professor Garman in a recent article on this insect in 
Psyche. He followed with a record of his notes on the corn-feeding habit of the larva 
of this insect, which habit was first brought to his attention in the spring of 1t'S:l. 
During that year and the two or three years following he had succeeded in bringing 
together a full record of its larval habits, and an account was given of them. The 
data were obtained from a study of the insects in Mississippi, Alabama, Louisiana, 
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Maryland, and Virginia. All stages of the insect were described, and figures were 
shown illustrating the larva, pupa, and adult, and the nature of the injury done to 
young corn. Two Dipterous parasites were also referred to. Discussed by Messrs. 
Schwarz, Riley, Kuehling, and ot.hers. 

Professor Riley then presented a paper entitled "The Mexican Jumping Bean-the 
Dettlrmination of the Plant." In this paper the plant was accurately determined for 
the first time. After referring to the literature on the subject, the various descrip
tions of the plant and the names by which it is known to the Mexicans, he described 
having recently received from Mons. P. Chretien, a member of the French Entomolog
ical Society, an interesting communication relating to Cm-pocapsa saltitans, in which 
he referred to the plant Colliguaja odorifera Moline, of which Croton colliguaja Spren
gel is a synonym. Shortly after this Mr. J . M. Rose, of the Botanical Division, 
brought him specimens of the plant, together with capsules, which had been col
lected by Dr. Edward Palmer. The plant turned out to be undescribed, and belongs 
to the genus Sebastiania, and will be described by Mr. Rose as 8. palrneri, thus indi
cating the probable incorrectness of M. Chretien's reference. 

Professor .Riley gave a description of the plant and some interesting notes on the 
names applied to it in Mexico and South America under the popular name Colliguaja, 
Two other closely allied species were also collected, and showed evidence of being 
infested by Cat-pocapsa, and Professor Riley believed that the insect develops in the 
capsules of different but closely allied species of the genus Sebastiania. Additional 
matter was presented relating to the character and description of these plants. 

Professor Riley also called the attention of the Society to some interesting anoma
lies in the case of certain insects, which he exhibited. These consisted of two Noc
tuids, which showed a shortening of the wings on the left side. The deformity or 
abberation was considered to be undoubtedly due to chance in the case of these speci
mens. The other case was more interesting, aml consisted in a bifurcation of the 
terminal joint of the left antenna of Tmgidion arrnaturn. The bifurcation is from the 
base of the joint, and the abnormal growtb. or branch is somewhat longer than the 
joint itself. 

Mr. Schwarz presented a paper in which he reviewed the records of the food-hab
its of the North American Flea-beetles (Halticini), in the light of Dr. Horn's recent 
synopsis of this interesting group of Chrysomelid beetles. In connection with t.he 
published record of the food-l1abits of these insects, he pointed out certain species 
which were, in his opinion, either incorrectly named or of which the determinations 
were not reliable, and advocated that such doubtful records should not be used in 
future unless they were verified by additional observation or by an examination of 
the typical specimens. Discussed by Messrs. Riley, Srhwarz, and others. 

May 7, 1891.-The corresponding secretary reported having distributed 75 copies of 
No 1, vol. n, of the proceedings. Mr. C. H. Roberts, of New York, was elected a 
corresponding member, and Messrs. F. H. Chittenden and A. B. Cordley active mem
bers of the society. Mr. Howard exhibit,ed specimens of Bornbus vi1·ginicus which 
had been attracted in great numbers to the blossoms of a large horse-chestnut near 
his house, and described the peculiar actions of tht>se insects possibly resulting from 
the toxic efl:'ect of the nectar. The note was discussed by Messr,;. Riley, Schwarz, 
Marlatt, .Ashmead, and Mann. Mr. Schwarz exhibited and briefly remarked upon the 
following Coleoptera: Cha1·islena lecontei, found at Fortress Monroe, Va.; Bagous 
sellatus, found at the same place ; Sphrerius politus, found in Michigan and Alabama; 
Lutroclms luteus, from Michigan. 

Dr. Marx presented a paper entitled "The Character of the Circum-polar Spider 
Fauna," in which he reviewed the literature relating to the distribution and descrip
tion of the spiders from the Arctic regions in both hemispheres, and gave som~ 
interesting facts regarding the distribution and abundance of the different genera 
represented. He presented also a list of the genera and of the number of species 
belonging to each, and concluded with some remarks upon the spider fauna of 
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Alaska-a nnruber of new specks from which region he hoped soon to descrih€', The 
communication was discussed by Messrs. Riley, Banks, Fox, Sl·.hwarz, Feruow, Theo
dore Gill, and other~. 

Mr. Marlatt presented a note on the study of the ovipositor of Hymenoptera, ir1 

which he described, with the aid of figures, the character of the attachment of tbia 
organ to the abdomen in this order of insects, and pointed ont certain inaccuracies 
in the previous writings on this subject. A close similarity of even minute details of 
structure was shown to exist in such widely separated families as the Teuthredinidm, 
Chalcidid::e, and Ichneumonidre. The paper was discussed by Messrs. RileJ and 
Howard. 

Mr. Ashmead read a paper on "The Insect Collection of the Royal Museum at Ber
lin," in which he ga'e a full description of this justly celebrated insect collection, 
together with notes on certain interesting species contained in it. He described also 
the working force in entomology and presented some interesting comparisons of the 
natnre of t.he worK on insects in this musPum as contrasted with similar work in this 
country. Tl!e paper was cllscussed at length by Messrs Riley, Schwarz, Fernow, 
Howard, and otters. 

Professor Riley, nuder the head of "Miscellaneoug notes,'' read short papers as 
follows: ( 1) Insects affecting 1l!e Agave, in connection with which he exhibited an 
interesting series of insects received from a correspondent in Texas, all of which had 
been collected from the flower stamens of the Agave or Century Plant (A. dasyly
rium). (2) The parasite of Eleodes, in which he described a peculiar Bracouidpar
asite, a large number of the larvre of which had issued from the abdomen of Eleodes 
suturalis and spun minute cocoons resembling those of Apanteles. These cocoons 
were arranged with remarkable regularity in straight rows along the angles of 
the box in which the beetle was confined. (3) Remarks on the Ox Bots, in which 
he presented facts showing that the species heretofore commonly referred to Hypo
derma bovis was really H. lineata. He stated that all the specimens in the National 
Museum, representing nearly every section of the Union, had proved to be Uneata, 
and this was al:;o true in the case of the larv::e, of which a large series has been col
lected, all of which renders it doubtful whether bovis really occur!! in this country 
at all, or, if it is foun<.l here, indicates that it is a comparatively rare insect. Spec
imens of Hypoderma lineata in different stages, together with figures, were exhibited. 
(4) A further note on the plant on which the Jumping Bean occurs. In this note 
Professor Riley referred to a letter just received from Prof. Sereno Watson, of Cam
bridge, accompanying specimens of seed pods of Sebastiania biloculm·is and the moth 
bred therefrom. This moth Professor Riley found to be much smaller than Car]JO· 
capsa sa !titans, and, in fact, to belong to another genus ( Grapholitlia ), and stated that 
he would shortly describe it as Grapholitlia sebastianire. He was of the opinion that 
one of the moths contained in a recent sending of the Jumping Bean8, but which 
was somewhat injured and had been lost, was, without much doubt, the same spe
cies as the insect bred by Professor Watson. He also pointed out an interesting fact 
regarding the restricted locality in which, according to Professor Watson, the Jump
ing Beans are fouud, and stated that they are collected and sold by boys, and find a 
ready market. 

0 

c. L. MARLATT, 

Reco1·ding Secretary. 
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SPECIAL NOTES. 

The Locust of Northwestern India. *-:'llr. E. C. Cotes has favored us 
with a copy of his final report upon the damage done by Acridium pere· 
grinurn in northwestern India. We have already reviewed (INSECT LIFE, 
vol. n, page 333) a preliminary circular sent out early in 1890. The 
report before us definitely identifies the species as above, maps out the 
chief permanent breeding ground, and gives a tolerably full account of 
habits, reconliug the exact localities invaded by recent swarms. It 
seems that although all the other migratory locusts are single brooded, 
including even this same species in Algeria, in northwestern India egg· 
laying goes on more than once in a year in the same locality. It has 
been surmised that the eggs found in the _autumn are only a second lot 
laiu by the insects which had already oviposited early in the year; but, 
although the evidence is scanty, it seems probable that there is a ten· 
dency to two generations, as in our own species in southerly regions, 
tl.te autumn brood being the offspring of the young locusts born in the 
spring, but perishing during the winter. The chief crops injured have 
been cotton, indig·o, til, bajra, jowar, wheat, gram, and grasses. The 
locusts also destroy foliage of various trees, sirris, pepul, chir, and the 
various acacias having been noticed as suflering particularly. A great 
deal has been done by trenches and by hand collecting, although cer· 
tain of the hill tribes have refused, on religious accounts, to cooperate 
in their destruction. In certain districts they were completely stamped 
out by baud work. In one district alone over 1,000 maunds (the legal 
maund is 87-t pounds avoirdupois) have been collected. Generally speak
ing, the people ha>e not made use of the locusts as food, but in Dharm
sala the natives utilize them largely, while in certain of the states of 
western Rajpntan:L, where the :Mussulman predominates, the poor col
lect and boil the locusts in salt water, obtaining in this way a supply 

"The Locust of Northwestern India. Being a. report upon an investigation con
ducted in the Entomological :Section of the Indian Museum, oy order of the trustees. 
With one plate. Government of India. Central Printing Office. No. 725 R. A. 
January 20, lt'Ql. By E. C. Cotes. 
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of food both for themselves and for tileir horses and camels, which will 
eat tile locust~ and are said to tilrive upon them. ·~o natural enemies 
ban• been found except birds. Tile report concludes with a ltistorieal 
account of locust swarm~ iu India as f<tr back as 1812. Tile full-page 
plate illustrates the life-history of the species. 

Agricultural Gazette of New South Wales.-We have recei-ved No.3 of 
-vol. I and ~os. 1, 2, and 3 of ,·ol. II of this valuablB publication. In 
Xo. 3 of vol. I we notice an account of the Elephant Beetle (Orthor
rhinns cylindrirostris), a Curculionid which bores into Grape, Or·mge 
and other plants in New South Wales. A colored plate is given illus
trating tile diil'erent stages of the insect and its method of work. An 
account is also given of the Leaf-eatmg Lady-bird (Rpilachna 1'igintiocto
]Jll.nctata), which is one of the worst enemies of the Potato, Pumpkin, 
Tomato, and other solanaceous and cncurbitaceons plants in Australia, 
causing great damage to tile foliage by feeding in the larval and adult 
states on the upper and under sides of tile leaf. The life-historJ· is 
given, and larva, pupa, and adult are figured.. Til ere is also a compiled 
article on tile Grain Weevil, and a note upon the Plague Locust, with 
illustrations of both insects. No. 1 of vol. II contains nothing of 
entomological interest, but No. 2 of the ~ame volume is notable from 
our standpoint. Mr. A. Sidney Olliff contributes a paper upon Lady
birds, which is illustrated by handsome engraved plates, showing six of 
the most notable Australian species. The same author furnishes a 
series of entomological notes, from one of which we notice that the Fig 
is damaged byaThrips and the Potato by an unidentified. flea-beetle of 
the genus Graptodera, while the Orange Rust Mite of America (Plty
toptus oleivorus Ashm.) has made its appearance in two localities. Some 
account is also given of the Plague Locust. Mr. Olliff and Mr. N. A. 
Cobb jointly publish a paper on a species of Cecidomyia feeding on 
\Yheat and Flax. The authors kuow the species only from the larva, of 
which they give a full de~cription and illustrations. This number also 
contains the report of the committee appointed for the purpose of mak
ing awards in the competition of" spraying machines, spraying nozzles, 
and sprays" for the destruction of insect and fungus pests attacking 
fruit trees and vines, held under the auspices of the Department of 
Agriculture for New South Wales. 

It seems that there were many entries in the competition and the cer
tificates were awarded as follows: For spraying pumps drawn by horse, 
to the Messrs. Murray Bros., for the Farrington Pump and. Oyclone 
Nozzle; for spraying pump drawn by manual labor, to Mr. T. A. Lyon, 
for the Federal Air Pump spraying machine; for spraying pumps car
ried by the operator, to Messrs. Murray Bros., for the Douglas Aquarius 
sprayiQg machine; for spraying nozzles the award was given to the 
Messrs. Murray Bros., of Paramatta, for the ''Triplex Cyclone" which 
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consists of three Cy.clone nozzles fixed to a common base. In the class 
of insecticides no award was made, but the preference was given to Mr. 
Upfold's mixture, the ingredients of which are not given. 

Part 3 of vol. n contains notes by Mr. Olliff on Paris green as a rem· 
edy for Codling Moth, the Potato Moth (Lita solanella Boisd.), a pest 
whose larv~ bores into and ruins stored potatoes, and the Brown Scale 
(Lecanium hemisphericum) on peaches. 

Entomological work in West Virginia.- Mr. A. D. Hopkins, Entomologist 
of the West Virginia Experiment Station, occupies pages 145 to 180 
of the Third Annual Report of the Station, Charleston, W. Va., 1890, 
with a review of the results of his work since taking office. He re
ports upon certain experiments which he has made against a num
ber of farm and garden ilisects, but devotes most of his space to a 
consideration of certain forest and shade tree insects. He publishes 
original plates of the Raspberry Gouty Gall-beetle (Agrilus rujicollis) 
and of certain Locust Tree insects, viz : Odontota dorsalis, 0. nervosa, 
and Olytus ( Oyllene) robinim. His treatment of the enemies of the Black 
Spruce possesses the greatest interest for the general reader. The 
trees of this species have been dying off in great numbers in 
portions of West Virginia during the last nine or ten years, and it is 
estimated that at least a million and a half of dollars' worth of timber 
is now dea1l in the spruce forests of the State. Mr. Hopkins concludes 
that the death of the trees is the effect of two combined causes, one of 
which he does not attempt to explain. The other is the work of cer
tain Scolytid beetles, principally Polygraphus rujipennis and Xyloterus 
bivittatus. He thinks that the ravages of these insects primarily suc
ceeded some unknown injury to probably a few trees in isolated local
ities, and that when the conditions were no longer favorable to their 
existence in the injured trees, and they had increased to great numbers, 
they transferred their attacks to healthy trees from necessity. He 
reached this conclusion from finding the beetles at work in the green, 
sappy wood and bark. He found numbers of parasites of the bark 
beetles and considers them of great value in reducing the numbers of 
the pests. Mr. Hopkins has probably given too much importance to 
the damage done to these trees by the insects mentioned. No matter 
what their numbers may be, we doubt whether they attack perfectly 
healthy trees. A tree is usually injured in some way, or has become 
diseased from some cause, or its vitality has become impaired, before 
the beetles are attracted to or multiply in it. 

An Italian Manual on Injurious Insects.-One of the most recent of the 
Hoepli manuals is a little treatise on noxious insects by Prof. Frances
chini," Gli Insetti Nocivi," Milan, 1891, press of Ulrico Hoepli. The 
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manual covers about 260 pages, aml is illustrated hy fl.i woodcuts 
showing a number of injurious species and their work. The acrange. 
ment is not according to crops, as is usual in works of this charader, 
but according to the systematic classification of insects. The little 
book is of a most convenient size and costs only two lire. 

Insects andlnsecticides.~-Dr. Weed's new book follows iu about the 
same line with that of Franceschini. It is a bandy volume of nearly 
300 pages, illustrated with 143 cuts and 7 full-page plates. Tue ar
rangement is a convenient one, comprehending ins~cts affecting the 
larger fruits, insects affecting small fruits, insects affecting shade trees, 
ornamental plants, and flowers, insects affecting vegetables, iu,.;ects 
affecting cereal and forage crops, and insect pests of domestic animals 
and of the household. The introduction includes sections upon the me
tamorphoses of insects, their classification relatiYe to the application of 
insecticides, natural enemies, the principal insecticides, metbocls of 
application, and collecting and preserving specimens. The treatment 
of the different species is similar in plan to that used by Saunders and 
Matthew Cooke in their manuals, and consists of a plain statement of tbe 
life-history, with figures of the different stages and a concluding para
graph upon remedies. The style is simple and non-technical and tue 
important facts are condensed in a clear, concise manner. The first 
three parts of the volume are reprinted from the Report of the Colum· 
bus (Ohio) Horticultural Society for 1890, the last three only being orig
inal here. Owing to the condensed method of presentation the author 
bas found it impracticable to give full credit to each observer from 
whose writings he bas drawn, but be bas fully accredited the illustra
tions in the preface. The work will prove useful to the fruit-grower, 
general farmer, and housekeeper, and will unquestionably meet a de
mand among those who have not access to entomological libraries. 

Tertiary Insects of North America.-Vol. XIII of the Reports of the 
U. S. Geological Surve.' of the Territories is devoted to l\Ir. S. H. 
Scudder's Monograph of the Tertiary Insects of this country. Mr. 
Scudder bas been at work upon this volume for twelve years or more, 
and be gh·es careful descriptions of 612 species, nearly all of which are 
figured upon beautiful lithographic plates. As the author states 
in his letter of transmittal, the publication of this volume will give the 
first opportunity for good comparisons between the long-known Ter
t iary insects of Europe and those of any other country. The material 
gathered shows that the fauna is at least as rich as that of Europe in 

* Insects and Insecticid es. A Practical Manual Concerning Noxious Insects and 
the ~Iethods of Preven t ing th eir Injuries. By C. l\I. Weed, n . s. Published by the 
author, H anover, K. H ., 1891. 
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the lower orders of insects, if we exclude the amber fauna of the Baltic. 
The localities from which the material has been derived are, in the 
main, Florissant, Colorado; the White River, in western Colorado and 
eastern Utah; Green River, Wyoming; near the town of Fossil, 
Wyoming; at Horse Creek, in the same State; at Quesnel, British 
Columbia; Nicola, North Similkameen, and Nine Mi1e Creek, British 
Columbia; Scarborough, Ontario; and Port Kennedy Pennsylvania. 

An Economic Bulletin from Canada."-Mr. Fletcher has published in 
a little 30-page · bulletin a condensed account of some of the more 
important of the insects inquired about by his correspondents during 
the past two seasons, together with remedies and the most convenient 
methods for applying them. His preliminary account of remedies, puts 
the matter in a very sensible, straightforward manner, while the remain
der of the bulletin is occupied by the treatment of a few insects in
jurious to grain and forage crops, fruits, and vegetables, most of which 
have already received consideration in his last two annual reports, full 
notices of which will be found in INSECT LIFE, vol. n, page 336, and vol. 
III, pp. 359, R60. 

Insect Enemies of the Sugar Beet.t-Mr. Bruner has in this publication 
summarized the particular enemies of the sugar beet in Nebraska dur
ing the season of 1890. As he bas reported upon this same subject in 
Bulletin No. 23 of this Division, a summary will be unnecessary here, 
except to state that the article in the Bulletin of the Nebraska Station 
is illustrated fully and gives original figures of Systena blanda, Dis
onycha triangularis, Macrobasis unicolor, Epicauta vittata, E. maculata, 
E. pennsylvanica, Geocoris bullata, Agallia siccifolia, and .Melanotus com
munis. 

Nebraska Entomology.-We have received from Mr. Lawrence Bruner. 
a copy of his report as Entomologist of the Nebra&ka Horticultural 
Society, extracted from the annual report of the society for 1890, pages 
183 to 217. Be gives a general essay on the subject of the damage 
done by insects and the necessity for a knowledge of insect habits, and 
follows with accounts of the Apple Root-louse, the Apple Aphis, notes 
on the Codling Moth, the Strawberry Monostegia, the Fiery Flea-beetle 

• Central Experiment Farm. Department of Agriculture. Bulletin No. 11. Rec
{)ffimendations for the prevention of damage by somfl common insects of the farm, 
tho orchard, and the garden. By James Fletcher, Ottawa, Canada. May, 1891. 

t University of Nebraska. Bullet.in of the Agricultural Experiment Station, vol. 
IV, No. 16. Sugar Beet Series No.2. Lincoln, Nebraska, April 15, 1891. Insect 
Enemies, pp. 55-i:!. 
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(Haltica ignita), and certain sweet-potato insects, including the Tortoise
beetles and the Sweet-potato Saw-fly. He concludes with a consi1ler· 
ation of insecticides. 

Circular on the Hop Plant-Louse.-Judging froni recent correspondence 
with the Hop Dealers' Exchange in New York, and with a number of 
prominent growers, the present year seems to be peculiarly favorable to 
the increase of the Hop Louse, which threatens more damage than we 
ha>e had since 18R6. We have therefore published as Circular No.2, 
New Series, of this Division, a brief account of the life-history of the 
insect and the best remedies to be applied the pres(mt season. This 
circular will be sent to any hop-grower on application. 

Locust Ravages of the Present Year.-The newspapers have contained 
many alarming accounts of ravages by locusts in different parts of the 
Western States during the months of June and July. Accounts of 
damage have been received from Texas, New Mexico, Kansas, Colo
rado, Idaho, Wyoming, South Dakota, North Dakota, Minnesota, 
Michigan, and Manitoba. We have taken steps to investigate all the 
rumors, and Mr. Bruner bas been sent on a general tour of observation, 
while Professor Osborn has been sent to Kansas and Mr. Banks to 
Texas and New Mexico. Telegraphic correspondence with Professors 
Snow and Popenoe, of Kansas (who have been in the field during 
July), and with Professor Gillette, of Colorado, shows that the alarm 
in those States is caused entirely by local species. As we learn from 
Mr. Bruner, who ha8 already visited the infested districts of Colorado, 
the species which is causing the alarm in that State is, curiously 
enough, a rather rare species known as Dissosteira longipennis. This 
insect breeds ordinarily in the sand bills among sparse vegetation, and 
the past two seasons of drought have conduced to its undue multiplica
tion. The present season bas been very wet, and the result has been 
a great abundance of vegetation in spots ordinarily comparatively bare. 
In order to seek more natural conditions, therefore, the locusts have 
migrated and have taken to the roads, where they were at onoe noticed 
and excited great apprehension. While occurring in roaliways in enor
mous numbers, very few specimens were found a few rods away in the 
thick grass. Up to the present time no specimens of the destructive 
species Oaloptenus spretus have been received from any of our corres
pondents, with the exception of a few from Larimore, North Dakota, and 
from the neighborhood of Wiunipeg. The alarming rumors, therefore~ 
of a possible repetition the present year of the great swarms of the 
Rocky Mountain locust which invaded the sub-permanent and tem
porary regions in the years 1874 to 1876, are largely without foundation. 
We shall be able to speak more authoritatively upon this suuject after 
Mr. Bruner's return. 
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Recent Changes of Location.-Dr. Clarence M. Weed, formerly ento
mologist and botanist of the Ohio State Experiment Station, has 
recently been elected to the chair of zoology in Dartmouth College, at 
Hanover, New Hampshire. 

Mr. F. lVI. Webster, a field agent of this Division, who has been sta
tioned for several years past at Lafayette, Indiana, has heen transferred 
to thfl Ohio Agricultural Experiment Station, at Columbus. 

Mr. F. J. Niswander, late assistant in entomology at the Agricultural 
College of Michigan, has accepted the office of entomologist to the 
Wyoming Agricultural Experiment Station, at Laramie. 

Mr. C. vV. Woodworth, formerly ofthe State Experiment Station at 
Fayetteville, Arkansas, has lately been appointed entomologist of the 
experiment station of the University of California, at Berkeley. · 

Mr. C. P. Gillette, late en to mol ogist at the agricultural experiment 
station located at Ames, Iowa, has been transferred to the Colorado 
Experiment Station, at Fort Collins, Colorado. 

SOME ICERYA AND VEDALIA NOTES. 

As the figures which ''e ha>e previously published. of Vedalia cardi
nalis have not been as perfect as they should have been, owing to the 
fact that the material first received was poor, we publish herewith more 
careful drawings made from living specimens. It must be stated that 

d 
FIG. 31.-Vedalia cardinali•: a, larva, dorsal view ; b, L~rva , from side ; c, pupa; d, adult-enlarged 

(original) . 

while perfectly fresh adults exhibit the markings as plainly as shown 
at d, the majority of those found at work upon the scales are dull in 
color and more or less indistinct in maculation. We have recently had 
some international correspondence of iuterest relative to Icerya and 
Vedalia, which we summarize herewith. 

On April 9, 1890, the Secretary for Agriculture of Cape Town, South 
Africa, wrote to the Secretary of the United States Department of Ag
riculture, stating that Icerya purchasi had steadily increased in South 
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Africa an(l that it would be a great favor to the fruit-growers of the 
colony if this Department could send some specimens of Vedali,, cardi~~a
lis to assist in the extermination of the scale. On account of the length 
of the jonriH\Y from California to Cape Town, we conclude<l that it 
wouhl be best to try the experiment first from either Australia or New 
Zealan<l, an(l accordingly wrote to l\lr. R. Allan Wight, of Auckland, anti 
to the late Mr. F. S. Crawford, of Adelaide, enlisting their sen·ices in 
the matter. Unfortunately, however, neither of these gentlemen was 
able to secure any Vetlalia, and as a result we were obliged to rely npon 
California stock. ::ur. Coquillett was instructed in May, 1890, to pre
pare a shipment of beetles, but at that time the insect was very scarce 
and he was unable to get together enough living specimens to make the 
attempt worth while. In January, 1891, however, partly through tbe 
kindness of the State Board of Horticultural Commissioners, he hatl 
secure<l a large number, aml on January 20 sent about 1,000 pupa\ and 
full-grown larvre, packed in two strong wooden boxes between layers 
of tissue paper, by Well~-1, Fargo & Co.'s express. We had a strong hope 
that some of these specimens would get through alive, but we were in
formed, under date of April 14, by the South African Secretary for -"\.g
ricnlture, that the insects were on receipt turned. onr to our friend, l\Ir. 
R. Trimen, curator of the South African Museum, who reported that 
they were probably all dead. He wrote that it was possible that some 
of the pupre might still he alive, but we have not yet heard as to the cor
rectness of the surmise. Practically, therefore, this first attempt has 
been a failure. \Ye have made arrangements, however, to repeat the 
trial immeuiately, and have adopted a different method. This tlme we 
shall have as large a quantity as possible of the insects placed. in per. 
forated tin boxes which have been wrapped with cloth. .Mr. Coquillett 
will go to San Francisco and have them placed on ice on the Australian 
steamer, and will make arrangements to have them transferred under 
competent personal supervision to a vessel from Australia to the Cape. 
If this method is found to be impracticable, they will be sent by way 
of New York and Liverpool under similar conditions. 

\Ye have also made au attempt on a small scale to send Yedalia to 
New Zealand.. At first blush this may seem like sending coals to New
castle~ but the fact is that Icerya has almost completely disappeared 
from New Zealand. and that Vedalia is no longer to be found, or rather 
was not at the time of the sending, as no effort had been made to arti· 
ficially presen·e the species. We published in our last number, on page 
395, a letter from Mr. Wight, in which he incidentally requested us to 
sen<l a few li,~ing specimens to Dr. Locking, president of the Fruit· 
Grower's Associatwn, at Felson, :New Zealand. Such a shipment was 
sent to Dr. Loeking, but resulted unfavorably, seemingly through the 
fault of the New Zealand customs officials, as the box had been opened 
and carelessly retied, so that the insects escaped in the mail pouches, 
where they were found by the postal employes and forwarued to a 
locality where there was no food for them. 
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So far, then, there have been four attempts to carry Vedalia from one 
country to another. Those from Australia to California and from Cali
fornia to the Sandwich Islands have been successful, while those just 
mentioned have been failures. On page 423 of our last number we men
tioned our correspondence with Rear-Admiral R. W. Blomfield, R. N., 
Deputy Commissioner-General of Ports and Light-Houses, Alexandria, 
Egypt, relative to the Egyptian Icerya, which he states threatens to 
become an eleventh plague. Quite recently (early in July) Mr. 
Coquillett in accordance with our instructions sent a shipment of 
Vedalia to Alexandria, and we look forward to information as to their 
receipt and colonization with great interest. 

In the meantime, as Admiral Blomfield writes us under date of Jurw 
1, an Alexandrian merchant, a Mt. Carver, received a sending from 
California friends which purported to contain Vedalia, and certainly did 
contain some living Lady-birds. These were liberated under the tent 
prepared for our consignment. Three weeks later the tree was exam
ined and specimens of a Lady-bird were found, which were sent to us 
for examination. They were not Vedalia, and we are informed that the 
same species was found frea in other portions of the same garden. 
It resembles Vedalia closely in size. Its color is dark brown, with a 
lighter band across the elytra, so that it is not very unlike the dark and 
dirty specimens of Vedalia, which are in the majority.* 

It is worthy of note that Admiral Blomfield's sending contained 
living and healtt.y specimens of the Egyptian Icerya, which indicates 
the possibility of a constant food supply for Vedalia on long journeys. 
It is needless to add that we shall not allow the .species to spread in 
this oountry. 

Our anticipated sending of Vedalia to the West Indies, for use 
against the Montserrat Icerya, is no longer necessary, as our correspond
ent, Mr. H. De Conrey Hamilton, has informed us that he has practi· 
cally exterminated the species by cutting down and burning the infested 
trees. 

EXPERIMENTS WITH A DATE-PALM SCALI!. 

About July 8, 1890, the Department of Agriculture received from 
Algiers, Africa, nine Date-Palm trees, two to four feet high after having 
been cut off at .the top, and probably from seven to ten years old from 
suckers. 

• At our req nest Dr. Geo. H. Horn bas made a careful examination of the speci
mens on account of the interest attaching to them and informs us, since t,he above 
was in type, that it is safe to refer the species to Chilocorus distigma Klug, found 
commonly in Abyssinia, Arabia, and Egypt. This renders it tolerably certain that 
an indigenous Egyptian Lady-bird has learned to prey on Icerya. 
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About the 1st of August, fifty-four small trees of Date Palm were re
cei\eu from Uairo, Eg~· pt, one to two feet high and about three years 
old from suckers. These trees were all badly infested with a species of 
Parlatoda which proveu, on comparison, to be identical with P. zi::yphi 
Lucas. As it was the intention of the Department to establish these trees 
in California, and it was highly undesirable to introuuce the scale with 
them, the entomologist was instructed to take steps to destroy the insects 
and free the plants. The efiorts to do so are of interest in view of the 
great difficulty experienced in effecting the complete extermination of 
the scales by the use of the insecticide washes which our experience 
has shown to be so ouccessful against the various introduced and native 
scale-insects of our orchards. 

The difficulty was in part due to some peculiarity of the scales them
selves, and also to the fact that they were so thickly massed that the 
underlying insects were at first not reached by the insecticides. It em
phasizts the necessity of abundant caution in all similar cases and the 
need of the most thorough and intelligent supervision. 

The first lot of trees were sprayed about the middle of July and the 
second lot about the 1st of August with kerosene and soap emulsion 
diluted fifteen times. August 16 t!Je plants were still, in many places 
covered with live scales and were all again sprayed with the kerosene 
emulsion diluted ten times. August 18 and 19 examination showed a 
considerable percentage of seemingly healthy scales. The trees were 
uninjured. Two test sprayings were then made as follows: Two of the 
younger lot of trees were sprayed with the resin wash made after Co
quillett's formula (see Bulletin No. ~2), and two were sprayed with the 
kerosene emulsion diluted o~1ly five times. These trees were examined 
August 22 and September 2, and the effect of these applications noted 
as follows: The resin treatment was practically without value ann had 
no injurious effect on the plants; the trees treated with the kerosene 
were, August 22, somewhat yellowed and injured and the ~:~cales were 
all apparently dead. Later, September 2, the plants had partly re
gained their normal color and no living scales were found. 

On September 5 all the trees were carefully examined, and about 5 
per cent of living scales were found, showing that many of the scales 
at first apparently unaffected by the earlier washiugs had eventually 
succumbed. 

It was hoped that the remaining living scales had been affected and 
would die, but examination, September 18, showed about the same 
percentage of healthy scales and also a few young. 'fhe trees were 
then thoroughly washed with a stifi' brush to remove the loosely adher
ing dead scales and were again sprayed October 4, with a newly made 
and excellent kerosene and soap emulsion diluted eight times. Contin
uous rains fell on the 6th and 7th, and on October 8 Yery few living 
and apparently healthy scales we.1e found. October 9 the application 
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of the emulsion in the same proportion was repeated, the rain having 
vitiated the preceding application. This spraying we believe affected 
the final and complete extermination of the scales, but as the trees 
stood these applications without injury, to put the matter of extermina· 
tion beyond doubt, and as a final precaution, they were again all sprayed, 
and were shipped October 10. 

It will be noted that the earlier sprayings were practically successful4 

90 to 95 per cent of the scales eventually dying; but in this instance 
it was essential that not a single scale should escape or the work would 
have been valueless, and hence the necessity of the additional treat
ments. A further outcome of these experiments is the very evident 
fact that the Date Palm is not apt to be injured even by the 11pplication 
of very strong kerosene washes, repeated at comparatively short 
intervals. 

A VIVIPAROUS COCKROACH. 

By c. v. RILEY. 

On page 129 of No. 1, vol. n, Proceedings of the Entomological So
ciety of Washington, I have published a short note under the above 
title, reCiting the fact that a female specimen of Panchlora viridis, a 
large green tropical Cockroach, found commonly ~-

in South America and the West Indies, had been (1~\ 
sent me [September 21, 1890] by Dr. Carl F. Giss- j W~\ \ 
ler, of Brooklyn, New York. He bad found it in ;;![~" _ . . . · ,"'-- "'-
Brooklyn alive on a cabbage head, and haYing put ·: ;': · ·i ~" 'i~:; 
it into a box until the next morning, it was then 1 

· 

discovered to have died over night, and that out 
of its genital orifice-bad crept some two dozen live 
young ones. As Rtated in the note before the En
tomological Society, the specimens interested me 
greatly because, so far as I had been able to as
certain, there is no record of a viviparous Cock
roach, and aftf'r a careful examination, involving FIG. 32.-Pa.nchlora viridis, 

a dissection of the abdomen of the specimen, I saw adult, enlarged (original.) 

no reason to doubt the aceuracy of Dr. Gissler's statement. Several of 
the young bad already been born as above stated, but still others were 
in the abdomen ready to emerge, with no trace of either eggs or egg
case. 

Mr. S. H. Scudder, who is most familiar with the Orthoptera, as well 
as with the general literature of entomology, writes in reply to a ques
tion, under date of June 6, that be does not recall ha"ing seen any 
similar fact recorded. Be has called my attention to the following 
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following note from Psyche, yo]. Y, page 405, August to October, 1890, 
as referring probably to the same species: 

Early last August a green cockroach of considerable size, Pauchlora nirra (Linn.), 
was found ali•e with a multitude of young ones just hatched in the bath-room of a. 
bouse on Lafayette street, Salem, Massachusetts, and sent to .Mr. ~. H. Scuddt•r for 
determination by Prof. E. S. Morse. It is a native of Cuba and Central Amerie:t. It 
is curious that. :\Ir. Scudder has also in his collection a specimen marked as found 
flying in a store in Boston, 26 December, ll:i71:l, on the authority of the late Dr. Sam
uel Kneeland. 

FIG. 33.-Panch!ora viridia, newly hatched young, from above and from below-enlarged (original). 

No mention is made in the above item of the viviparity of the roacb, 
but from the wording and from the fact that no egg-case is mentioned 
it is altogether likely that the facts were similar to those ginn by Dr. 
Gissler in the case which he observed. As stated before the Entomo
logical Society: ''The significance of this exceptional fact is that the 
extrusion of the eggs in a compact ootheca is supposed to be one of the 
distinguishing features of the family Blattidce, and such cases serve to 
show how difficult it is to lay down any rule in reference to the charac
teristics of any group that may not involve exceptions. So far as other 
family characteristics are concerned there is nothing peculiar in this 
species of .f?ancltlora. It is a rather soft-bodied species, with ample 
wings. I would call attention, however, to the fact that the young have 
either lost or never had the green color of the parent. They are pale· 
brownish, and are further peculiar in that the body broadens posteri
orly, the abdominal joints being strongly contracted and telescoped 
into each other, the eighth and ninth so strongly drawn into the sev
enth as to give the abdomen an unnatural, foreshortened, truncated 
appearance. Whether this feature is due to the alcohol or is normal 
it is impossible to say; but there is no evidence of any other portion of 
the body having shrunken or contracted on account of the preservative 
liquid." 
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THE GRASSERIE OF THE SILK-WORM. 

By PHILIP WALKER. 

The prevalence of grasserie in the United States during 1890, as stated 
in my last annual report, points to tho necessity of further study of the 
disease and a search for some means for its prevention or cure: 

When the sixth edition of Dr. Riley's Manual on Silk Culture, issued 
by the Department, wa8 prepnred, the rarity of the malady led him 
to refer to its slight importance and the little attention heretofore 
gh·en it by scientists. In Europe the few worms which are attacked 
by grasserie are hailed with delight by the raisers, who say, "Pas degras, 
pas de cocons" (no grasserie, no cocoons). This sentiment is due to the 
fact that grasserie is seldom accompanied by other diseases, and in 
itself is rarely disastrous. The only precaution taken with such rare 

FIG. 34.-Polybedral~tranules of the grasserie. 
(.After Bolle.) 

specimens as thus occur is to remove them from the rearing tables for 
fear that they will soil the other worms or their cocoons. The literature 
of the subject is therefore small. Pasteur's only reference to the malady 
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occurs in his including grasserie among the four typical diseases of 
silk-worms,• and the remark made later on the same page: "Once only 
have I seen the grasserie destroy a broo1l." Still it mu~t be remembered 
that Pasteur knew nothing of silk-worms prior to his studiL•s on the 
pebrine, and that his observations of silk-raising generally had not been 
extensive. The disease is known to our silk-raiset·s unrler tile name 
<>f jaundice, but except as applied to tile yellow races this is a mis
nomer, as the white and green varieties turn milky, not yellow, when 
attacked with the malady. It is to the yellow races that I shall here· 
after refer unless otherwise stated. 

'!The disease makes its appearance when the worms are about to molt 
.and is most severe when it occurs during the fifth age, just at the spin
ning time. The first signs of the trouble are small pale yellow spots 
which appear around the stigmata. These spots gradually 'expand, 
others appearing on the elevated portions of the rings, until they cover 
the whole body; at the same time their yellow color becomes deeper. 
Simultaneously with t.his discoloration, the anterior rings (often .mis
taken on account of their shape for the head of the larvre by persons 
unacquainted with its anatomy) begin to swell, this being soon followed 
by the distension of the other rings to such an extent that the interan
nular spaces appear like strangulations. The stretched skin becomes 
bright and tender~ and finally, unable longer to resist the strain, it 
bursts, at first at the joints of the rings and later in other places, per
mitting the discharge of a troubled dirty liquid which soils the food 
·Of neighboring worms. The body afterwards putrefies and turns black, 
more slowly than in flaccidity and all over at once, not beginning near 
the anterior pair of prolegs, as is the case with the latter disorder."t 

When the worm is cut open in the early stages of th~ disease, t!Jat is to say, when 
the :first little yellow spots are discovered about the stigmata, no c!Janges in the 
internal organs cau be seen with the naked eyes, only the blood appears turbid and 
milky. Henceforth the worm refuses food and crawls about uneasily. In 12 hours 
·Or even in less time its whole body has benome yellow, and the feeble skin allows the 
now quite opaque blood to ooze out. The stomach is sometimes full of leaves of a 
bluish green color, and sometimes contains a more or less transparent liquid, which 
either wholl.v or partially fills its cavity. In the latter case vomiting often occur~. 
In the crecum or the rectum, or m both, a large brownish mass is found, which is 
formed of minute particles of leaf. 

Wten the disease i!l far advanced a careful observer will often find on the peri tracheal 
membranes of the larger trache;e, on the epithelium of the silk-bearing glands, on 
the muscles, and even 011 the nerves, whitish spots which interrupt the transparency 
of the organ, and which in appearance are similar to the whitish spots of the silk· 
bearing glands of highly corpusculous worms. ~ • • 

If at the beginning of the disease the blood of the worm is examined with a micro
scope, it is found that the turbidness is caused by very minute polyhedral g1·anules 
floating in the plasma or inclosed in the blootl globules (Fig. 1, a). These granules 
are also constantly found in the cells of the adipose tissue, where they gradually in· 
·crease in number as the disease progresses, until the cells are filled with them to 

"Etudes sur la Jfaladie des Vers a soie, vol. r, p. 225. 
t "The Mulberry Silk Worm," Bulletin 9, Division of Entomology, plater, fig. E., 
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repletion. The increase of the granules takes place likewise in the blood, which in 
the last stage of the disease contains an infinite number of them both in the plasma 
and in the greater part of the globules. 

Other tissues are often invaded by these granules, and also some cells of the peri
tracheal tissue, toget.her with portions of the epithelium of th9 silk-bearing glands; 
the partial accumulation of these granules and their powerful refraction of light are 
the cause of the whitish specks that are seen with the naked eye on the aforesaid 
tissues, as has already been remarked. When the disease is far advanced " " * 
the granules are sometimes deposited under the neurilemma and under the sarco
lemma, and under those very parts of the nerves and muscles where the capillary 
terminations of the trachere are found . The membrants of the genital organs and 
the outer coating of the stomach are also invaded by them. In this stage the inter
celiular subst.ance of the various tissues seems to lose its connecti>e power, or to be 
dissolved, since entire cells of the adipose tissue, of the derma, and the tracheal 
epithelium are then found floating in the blood. The filling up with granules con
tributes in part to the loosening of the cells, which soon become lacerated and dis
charge their contents into the blood; thus we find in the blood fat globules (see 
Fig. 1, e), crystals of urate of ammonium, fragments of cells, and masses of proto
plasm. 

When the disease has advanced thus fa.r the mortification of parts of the trachere 
and the adipose tissue begins; this may be recognized by the dark spots, similar to 
those fonnu in a worm affected with the disease known as flaccidity. 

The alterations of the anhistous coat of the stomach are deserving of special atten
tion; this coat, in a worm affected with the grasserie, is very much thickened, and 
is composed, as it is in a flaccid worm, of many superposed strata. If the stomach 
is p~trtly or entirely empty of leaves the anhistous mass occupies a part or the whole 
of the cavity, forming a coagulum containing a strongly alkaline liquid, in which 
micrococci are frequently found, and sometimes also other bacteria, although there 
IS no reason for suspecting a complication with flaccidity. * • " 

Tile anhistous coat continues in the ca•cum and in the rectum, where it incloses the 
mmute particles of dark brown leaf, in the shape of large hard masses, of which the 
worm sometimes succeeds in ridding itself, and then these masses, being inclosed by 
the anhistous coat, remain attached to the anus. It is not unusual to see worms 
dragging after them three or four and even more frecal masses attached to each other 
in the form of a chain. Both in the liquid contents of the stomach and in the excre
ment large prismatic crystals of ammonium magnesium phosphate are found, to
gether with crystalline concretions of leucine. 

According as the disease a.ttacks the worm at a more or less advanced stage of its 
e:x.Istence, the renal vessels are more or less cretaceous, yet the opacity or the en
gorgement with crystals of these vessels does not form a pathological symptom of the 
grasser1~ but comtitntes a normal physiological phenomenon. 

lnterest.ing is the observation that the yellow spots on the skin of a diseased worm 
are caused by numerous needle-shaped crystals, of a very deep yellow color, which are 
found in conglomerated masses under the epidermis. These crystals are similar to 
those found in the renal vessels of worms inclosed in their cocoons, or which have 
been for a short time in the chrysalis state, and hence are to be considered as produced 
by respiratiOn. 

In cases ot very intense grasserie chrysalides affected by the disease are constantly 
found, Whetller the grasserie attacks the worm near its fifth molt, and continues 
after the molt is ended, or whether the chrysalis itself is attacked by it, the latter 
never develops mto a moth. A chr~· salis in the earlier stages of the grasserie pre
sents no external symptoms by which the diseased condition can be recognized. 
Soon. llowever, it loses its natural rigidity anu becomes flabby; the internal organs 
are gradually converted into a brown liquid, which gnslles out when the slightest 
lesion takes place. This is tile reason why cocoons coming from broods of worms 

3329-No. 11--~ 
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among which the grasserie prevail!! in a severe forrn aro contarniuatcu internally, and 
their silk being impairetl, are of less value. 

Tbe internal alterations of a chrssalis afrected with the grasserie are in all re
spects identical ,yjth those found in the worm, and are princi!Jally in the hlood, the 
trachea:- , au<l the adipose t.issue, which contain the characteristic polyhe<lral gran· 
ules. lt is a noteworthy fact that in some chrysalides that have dietl of the grasserie, 
and whose organs are in a state of complete dissolution, the usual organisms of 
putrefaction, i. e., micrococci and other hacteria, can not be found. 

It i;; known that before setting apart a lot of cocoons for the preparation of seed 
among the precautions to be taken is that of examining the chr.Ysalis in the cocoon. 
If dead chrysalides are found, it. will he highly important to determine the cause of 
death. If death has resulted from mechanical lesions, which is rarely tile case, the 
chrysalis will not he dissolved, but will he uried up, preserving here auu there tile 
original color of its external covering. 

Tht• case is diffe rent if the chrysalis bas died of flaccidity or of the grasserie, be
cause in hoth cases the internal organs pass into a state of complete dissolution, and 
the hody becomes black. In these conditions the disease can not always be discov
ered with the naked eye, and recourse should he had to tbe microscope. Chrysalides 
that have died of the grasserie will contain the characteristic polyhedral granules, 
while r.bose that have died of flaccidity -will show the presence of the usual organisms 
of putrefaction, viz, micrococci and other hacteria. 

An examination of the symptoms of the grasserie shows that the principal one is 
the spontaneous formation and multiplication of the polyhedral granules, which suc
cessively invade all the tissues in a manner almost analogous to that of the corpus
cles of the pehrine. \Ve are not yet, however, in a position to decide whether thtlse 
grannies are to be consiuered as an effect or as th e cause of the disease. · 

The polyherlral granules of the grasserie were noticed first by Cor
nalia,t who, however, did not discover their true form, which Vers
sont determined to be crystalline, usually hexagonal, _with very obtuse 
angles. Bolle, while assistant to Haberlandt, studied their chemical 
characteristics and the latter announced that they were crystals of 
acid u-rate of ammonium,§ but Bolle himself in a later article, II says that 
be llad been in error in his first analysis, and that the urate found had 
probably come from "the derma of the worm and the adipose tissue of 
the chrysalis," which existed as impurities in the deposit at first sup
posed to be entirely composed of granules. _The polyhedral granules. 
differ in appearance from the urate crystals found in the organs of the 
worm and in the fiuid excreted by the moth upon its exit from the 
cocoon only in their size, the former being about 4.u in diameter while 
the latter range from 0.5.u to 2.u. Certain reactions upon these charac. 
teristic granules of grasserie indicate an albuminoid nature, but the 
fact that they have been retained for a year under water without 
changing form refutes this supposition. 
Forbes~ speaks of the granules as "evidently the mulberry cells and 

~Bolle, Annuario dell' i. r. I stituto Bacologico Sperimentale di Go1'izia, 1873, pp.106-
114. 

t Jionagrafia del Bombice del Gelso. 1856, pp. 348-351. 
t Del Filugello et del suo allevamento, p. 141. 
~Haberland!, Sericoltura Austriaca, Anno. IV, No. 7. (Aprill, 1872.) 
I' Op. cit. 
• bulletin on the "Contagious Diseases of Insects," p. 279, 
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granules of Viallanes, as described in his admirable memoir on the 
histolysis of insects."* He, however, does not discuss their nature, 
simply speaking of them as the ever present and unmistakable symptom 
of the disease either in the silkworm or other larvre upon which he had 
experimented.+ Professor Forbes, however, shows no evidence of hav
ing seen the several Italian articles of which I have spoken, but devotes 
his attention to the bacterial causeR of the disease, causes which theEuro
pean investigators haYe either overlooked or ignored. Bolle regretted, 
in the comprehensive article from which I have quoted, that the inac
curate nature of microchemical research prevented his advancing any 
well supported theory on the exact nature of these globules, though he 
intended pushing his studies further. I can not find that he published 
any later article thereon. The tests which he used in endeavoring to 
determine their chemical composition are such as would be used at this 
day, so that we need hardly look to any newly discovered chemical 
processes to aid us in new researches. 

For the cause of grasserie as many theorieR have been advanced as 
there are J'Titers on the subject. Among those apparently the more 
reasouable are that it may be caused by a disturbed digestion (Lomeni); 
by " close, damp heat, accompanied by electrical tension, or by a sud
den change in the pressure of the atmosphere" (Maestri); by" damp 
air and lack of ventilation, light, and cleanliness" (Oornalia); or by 
the manner of preserving the eggs or the influence of some hereditary 
predisposition (Baberlandt). Pasqualis calls attention to the fact 
that had come to his notice that near Venice, where the trees are 
annually pruned, grasserie is much more common than around Trent, 
where the food is picked from old wood. He therefore ascribes the 
trouble to tl.te feeding of too tender leaves. It will be recalled that 
my report for 1389 mentioned the fact that all of our brood, fed on the 
tender leaves of a trimmed osage orange hedge, died of grasserie, while 
the brood fed in the same room, on mulberry leaves picked from old 
wood, gave such remarkable results as 135 pounds of cocoons per ounce 
of eggs. The latter showed very few cases of grasserie. I once asked 
Maillot his opinion of the cause of the disease and he attributed it to 
too i·ich food, saying that often a worm just ready to spin would eat an 
especially rich leaf and be attacked by the disorder. To this phase of 
the subject I shall recur later. 

So far as I can venture an opinion on this subject it seems to me 
that Professor Forbes has come nearer to the true cause of the disease, 
which he considers bacterial. He states, however, in his publications 
on the subject, that he worked under the disadvantage of not seeing 
the brooll of silkworms that had been attacked by the disease, but 
began his researches on some dead, though fresh, larvre which had 
been sent to him by Professor Burrill of the Illinois Industrial Uni-

• .\m1. Sei. Nat. Zoo!., xrv, 1, Art. 1, August, 1882. 
t Notably the cabbage worm (Piel"is rapre). 
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versity. Besides the usual polyhedral granules of tile disea~e Forht·H 
found several different forms of b;wteria. Various cultures made by 
him convinced him that a spherical micrococcus, varying in diametrr 
from 0.75 J1 to lJt is the characteristic bacterium of the disease. He 
fouud it practicable to cultivate this micrococcus artificially in neutral
ized beef broth by infections from the alimentary canal and from the 
blood. "Although the microcooous itself was not demonstrable in thP 
blood by the microscope, it was obtained therefrom by cultures in 
which it appeared without admixture of other forms. Intestinal cul
tures were, however, liable to contamination by other bacteria but 
«loubtfully oonnected with the disease.'' 

The lateness of the season prevented Professor Forbes from tr~·ing 
infection experiments on silkworms and he was obliged to resort to the 
cabbage worm. He sprayed broods of these with a beef-broth culture 
of the spherical micrococcus mentioned above, and although the results 
were not so definite as desired '',ret they clearly indicated the trans
ference of the disease affecting the silkworm to healthy larvre of the 
Piet"is rapre." He sums up as follows : 

It would have been difficult to establish, by a study of the bacteria alone, any 
marked difference between the disease resulting from this experiment and that native 
to the cabbage worm, but the symptoms of the two dis9ases are so unlike as to make 
it impos~ible to confound them. The general absence of the peculiar discoloration of 
the common fiach<"rie of the cabbage worm and of the rapid post-mortem deliques
cence even more charaderistic of it lea\·e no doubt as to the actual difference between 
this induced disease and the spontaneous affection . That the artificial disease was 
identical with that of the silkworm, differing only in such a degree as was to be ex
pected when attacking such widely different larvrn, is rendered probable not only by 
all the attending circumstances but also by the occurrence in the cabbage worm of 
the myriads of mulberry granules characteristic of the affection in the silkworm. 
This fact is especially significant, since. in all our numerous examinations of the native 
fiacherie of the cabbage worm, this condition of the fluids was not ouce observed. 

If we acknowledge that this single experiment is conclusive evidence 
of the bacterial origin of the disease we have an easy explanation of 
the difference of opinion entertained by Europeans as to the cause of 
the malady. The characteristic bacteria ~ight well exist in the larvre, 
but under couditions so healthy as to prevent their abnormal develop· 
ment. The loss of vitality due to improper preparation or care of the 
eggs, to bad ventilation or a damp atmosphere, to a sudden change 
in meteorological conditions, or to impaired digestion owing to improper 
food, might supply iu a moment those conditions necessary to the devel
opment of the organism and the appearance of the disea~e. Such 
being the facts Haberlaudt, in the absence, probably, of the needful 
micrococcus, failed to induce the grasserie by putting the worms into 
a cold, damp cellar. Worms raised from eggs laid by moths from an 
infected brood have died of flaccidity, not grasserie, and attempts to 
produce contagion by smearing the food with the blood of infected 
worms have given but negative results. 
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But bow, then, does this bacterial attack cause the disintegration 
shown by the polyhedral granules? Bolle says: 

We suppose that the formation of the polyhedral granules is caused by defective 
respiration; we are led to this belief by the accumulation of these granules, first in 
the adipose tissue and then at the capillary terminations of the trachern, both of these 
being parts of the organism whose main function is respiration. Even if this suppo
sition of ours were correct, we are still unacquainted with the prime causes of the 
spontaneous formation of these granules. It may be regarded as certain that hu
midity, low temperature, and defective ventilation contribute not a little to the 
grasserie. But we would say that these influences alone can not develop the disease, 
although it is probable that they increase its intensity ; otherwise we should have no 
explanation of the sporadic cases of grasserie which are of constant occurrence even 
among those broods that are most judiciously cared for. 

Per contra, I give Forbes's conclusions: 
Assuming that the mortality was originally caused by the intestinal bacteria, we 

may suppose that this infection was not sufficiently overwhelming to destroy life by 
direct action, as seems to be the case in flacheril:!, hut that it nevertheless had the 
effect to so disturb the balance of physiological functions as to retard the develop
ment and preparation for pupation of SOllie of the organs, while the fatty bodies, 
being special stores of material accumulated for use in pupation, and so less promptly 
and easily affected by causes attacking the general health of the larva, went on to 
pupation and experienced the histolysis characteristic of that phenomenon. In 
other words, we may suppose, quite consistently with all the facts, that a relatively 
slight bacterial attack took uneven effect on the various parts of the animal and not 
immediately destrncti ve effects on any; that it retarded the preparat.ions for pupa
tion of the great vital organs, but that the fatty bodies, as if unaware of this fact, 
continued their course of maturation aud histolysis, reaching a condition of pupal 
disorganization before pupation had actually occurred (p. 280). 

OBSERVATIONS ON INJURIOUS AND OTHER INSECTS OF 
ARKANSAS AND TEXAS. 

By F. M. WEBSTER. 

Acting under Dr. Riley's instructions, I left home on February 2, and 
stopping a couple of days in sonther[l Indiana to make some observa
tions on strawberry insects, more especially Baltica ignita, reached 
l\lempbis, Tennessee, on the 5th instant. The object in visiting this 
locality and eastern Arkansas was to secure some data with respect to 
the early stages of the several species of Buffalo Gnats. No difficulty 
was experienced in finding the exact locality, a short distance to tile 
southeast of :\Iemphis, where Dr. Lugger studied Simulium in 1886, but 
the stream was so swollen by recent rains that wading was rendered 
impossible, and as no boat was obtainable a critical examination was 
reudered impracticable. 

At :\Iadison, Arkansas, where I bad studied tile habits of various spe
cies of Simulium during 1887 and 1888. very many larvrn were found in 
the swiftest flowing portions of tile St. Francis River, being attached as 
usual to young willows and cottonwoods growing in the stream. Some 
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of these l<H\fl~ were very young, or at least exceedingly minute, while 
others appeared to be fully half grown. No adults or pupre were to be 

found. 
Here, on February 10, Phlmotribus liminaris was obsen·eu burrowing 

under the bark of a peach tree which hacl died the predous autumn. 
Some of the adults were only recently emerged from the pupal stage, 
as was indicated by their lighter color, and larne of this or an allied 
species were abundant under the bark of the same tree. 

From l\Iadison I proceeded to Franklin County, to Yisit l\:lr. \Y, J. 
Alexander, postmaster of Vineland, whose "dneyard has for several 
years been rasaged by the Grape Curculio, Oraponius inwqualis Say. 
The locality is somewhat isolated, being situated on the top of one of 
the Ozark Mountains about :?5 miles north of the Little Rock and Fort 
Smith Railway. The soil on these mountain tops is \ery fertile and 
appears to be particularly adapted to fruit growing, especially grapes, 
wild ,·arietiPS of which grow thickly and luxuriantly all O\er the 
mountain tops and sides where there is sufficient soil to support them. 

The fruit of these wild grapes is large, luscious, and produces a wine 
of excellent quality. To grape culture, however, the depredations of 
the Grape Curcnlio proves a serious drawback, the pest apparently being 
more widespreau and its ravages more pronounced here than elsewhere 
in the country, though it does not, so far as I could learn, occur in de
structive numbers south of the Arkansas River or even in the vicinity 
of Fort Smith. For my knowledge of the distribution, however, I am 
indebted to the people of this section of the State, and the injurJ· to 
wild grapes in the forest may be much greater than has been observed. 
The damage to cultivated grapes began to be observable as long ago 
at least as in 1880, and since that time has steadil~- increased until it 
has become almost impossible to secure a crop of fruit without bagging 
the clusters with small paper sacks. 

In Mr. Alexander's vineyard, the only one which I was able to ex
amine, the attack commences about June 1, a wet June being supposed 
to favor the development of the pest, which continues to work destruc
tion until the fruit has ri1~ened, the earliest attack being noticed along 
the outer margin nearest the woods. As the insect is known to hiber
nate in the adult stage, it seemed possible that burning over the ground 
during winter or early spring might result in the destruction of a large 
number thus passing the winter months among the leaves and rubbish 
about the wild vines. The greater portion of two days, February 1i and 
18, was spent in sifting the dead leaves and surface soil, under wild 
vines in the woods, and also about cultivated vines, in the \ineyard. 
About the former were invariably found considerable numbers of Oer
copetts chrysorhmeus, but none of these were found in siftings from the 
vineyard, and nowhere did I find the Grape Curculio. Under date of 
April 14, nearly two months after my visit, Mr. Alexander wrote me as 
follows: 
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Some weeks after your departure I gathered some leaves and loose earth in my 
vineyard, just as I saw you do. This I sifted, putting the siftings iu the bright sun
shine, and sat watching for about half an hour, when I saw a movement among the 
siftings which looked suspicious, and securing the bug making it found it to be the 
pest we were after. Soon after I caught a second. 

From Mr. Alexander's observations and my own, it seems that but 
little aid can be looked for in the direction of burning over the forests, 
and that little only following late burning in spring. If, as I believe 
to be the fact, the Grape Curculio passes the winter closely ensconced 
in the ground about tile bases of the grape vines or under the loose flat 
stones with which the surface of these mountains is thickly strewn, 
destruction by the agency of :fire will prove of little value, and we must 
look to other means, such as are applicable to the vines, both in the 
vineyard and to, at least, those wild vines in close proximity thereto. 
The nature of these means, as well as their effect, can only be deter
mined by careful im·estigation and experimentation. 

While riding over the mountains~ on my way to Vineland, an insect 
flew by my ear, and, though not able to see or capture it, the note it 
produced was unmistakable, and, although I had not heard it for nearly 
three years, the evidence was conclusive that Simulia of some sort were 
abroad in this region. On the morning prior to my leaving the locality, 
cattle, more especially young animals, appeared very restive and un
easy. On examination buffalo gnats were found attacking them in con
siderable numbers. Climbing down the mountain side and following 
a small stream to its junction with a larger one, and where the water 
was dashing over its rocky bed, an abundance of larvre were found 
attached to the rocks in the midst of the stream. The gnat season was 
evidently only just beginning, as very few pupre were to be found, 
though they were found in this same locality a few weeks later by a 
young man in the family of Mr. Alexander. While never becoming 
sufficiently numerous to kill stock, probably on account of the small 
size of the stream, ther~ are often enough of the gnats produced to 
cause much annoyance, especially to J·oung cattle. If common testi
mony is to be trusted, the Ox Warble Fly, Hypoderma bovis, is much 
more injurious to cattle, as is also the Screw. Worm, the larvre of Lucilia 
macellaria. 

Information obtained at Paris, Texas, was to the effect that wheat 
was in the best of condition, and free from all insect attack. While 
sweeping over the experimental plats of wheat belonging to the Agri
cultural Experiment Station, at College Station, Texas, I was sur
prised to observe JJ1eromyza americana, and found all of the earlier 
stages, except the eggs, in considerable abundance; so much so, in fact, 
that in future a report of serious injury to wheat through the supposed 
attack of Hessian Fly, but really due to the .1.1!eromyza, will not be m 
the least surprising. 

A species of Thrips, and also a Phlmothr·ips, were especially abundant 
in young growing wheat. The larvre of Leucania pseudargyria were 
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also swept from the same plats. Calandra ory:rr also appeared in these 
:-5Weepings, silowing tilat tilis pest, so abundant and destructive to 
stored grain all over the South, is to be found. abroad in the field.s Vt>ry 
early in tile season. .A field of turnips (ruta-bagas) whicil bad l>een left 
out over winter were thickly populated with Aphis brassiere, indicating 
something as to what tile cabbage crop ilas to overcome in that sec
tion. During my silort stay at College Station I reared two para
sites from this Aphis, viz, Allotria brassiere, and Diaeretus n. sp., both 
in great abundance. A few days later, in Burnet County, the Red
shouldered Sinoxylon, Sinoxylon basi/are, was observed in great abun
dance burrowing into l\Iesquite, and therefore may be looked upon as 
one of the future orchard pests of tile State. 

Among the insects swept from growi11g wheat at College Station, 
there appeared, singularly enough, a single female Buffalo Gnat. 
"'\Yhile this individual might baYe originated in either Navasota River, 
to the east, or in the Brazos, to tile west, it seemed that, as the latter 
stream was the nearest, there was a greater probability of finding the 
earlier stages there. A day was spent in examination of this stream, 
about 7 miles from where the adult was taken, and, as a result, thfl 
driftwood and brush in the swifter flowing portions of the stream were 
found to harbor numbers of larvre, witil, at this time, a few pupre. 
These larvre closely resembled those found in streams in the neighbor
hood. of the Mississippi River, but I cot;tld. not learn from people resid
ing iu the vicinity that any serious effect on stock had been noticed. 

A later and extended examination of the river Pedernalis, in Blanco 
County, and other tributaries of the Colorado River in Llano and 
Burnet Counties, as well as the Colorado itself, revealed the fact that all 
of these streams were populated witil great numbers of Simulium larvre, 
ver.r much resembling those observed in the Ozark Mountains of Ar
kansas. Here, as in Arkansas, the pupre were in.the minority, though 
much more numerous than farther north. 

In Devil's River, a small tributary of the Rio Grande in southwest
ern Texas, \\hat seemed very similar larvre were found in great abun
dance. There will most likflly be two species found here, neither of 
which is like those deseribed from the Mississippi Valley. The PecoR 
River, in the western part of tile State, I did not examine, but from 
what could be learned of its nature from rancumen and others, it will 
most likely prove to be equally well stocked. Along Devil's Hiver, on 
March 22, adult Simulia were abroad in considerable numbers, some 
of them being infested by a small~ red, water mite, apparently belong
ing to the genus Diplodontus. 

"The eternal fitness of things" is most aptly illustrated in these rocky 
stream~ of western Texas. If the Mississippi River were to empty its 
overflow into the upper portions of these strflams for a few years dur-
. ' mg early spring, we should most assuredly see all stock driven out of 
the country by Buffalo Gnats. Even if tiJe volume of water were con· 
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siderably increaseu for auy extended period during F~bruary and 
March, the result would certainly prove fatal to great numbers of stock 
on adjacent ranches. At the very season when the gnats are the most 
abundant, the so-called Heel Fly, Hypoderma lineata, drives the stock 
from the mountain sides and canons to the streams, if any such are 
near, for protection; and, while under existing conditions they only 
encounter a few gnats, a greater number caused by other conditions 
would result in their destruction. Even now the attacks of these Sim
ulia must cause stock no little annoyance, but there are few if .any 
cases of fatal results, and whatever tendency gnats may have to "run" 
stock is placed to the credit of Heel Flies. 

AN ENCYRTID WITH SIX-BRANCHED ANTENN..lE. 

By WILLIA~r H. AsH~IEAD. 

Species in the group Encyrtince with branched antenn re , until quite 
recently, were considered anomalous and unique, the first to be discov
ered in this country being my Tetracnemusfioridanus, described as early 
as 1885.* Since then, however, Mr. Howard bas added one new genus 

FIG. 35.-Hexaclad ia smithii, male, with female antenna a bove- greatly enla rged (original.) 

aud species- Tanaostig1na conrsetiw, from .Mexico, and he now informs 
me he has several new species, representing types of new genera, iu 
the Department collection, which he proposes to describe shor~ly in a 
synopsis. 

- ----- - - - · 

• Proc. Eut. Sec. Acad. N. Sc. Phil., 1885, p. s:viii. 
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On learning from me that I had iu my collection a remarkable form 
from South America, he requeste(l me to draw up a diagnosis of it, so 
be could incorporate it in his tables, and which I haYe accordingly done. 
This Encyrtid, fortunately in both sexes, was disco\ered in a collection 
of South American Chalcididre placed in my hands to work up nearly 
two ~·ears ago by that indefatigable collector, Herbert H. Smith, and 
is only one of several ,·ar1eties in the collection . 

.Xot alone the six-branched antennre in the male, but the fact that the 
antennR' in both sexes are inserted on the middle of the face make it 
a unique in the group, as all other described species, so far as I know, 
ha\e the antennre inserted close to the mouth. The abnormally length
ened first funiclar joint in the female is also a remarkable character. 

'fhe characters separating this genus from other genera of the Encyr
tinre may be deriYed from the following diagnosis: 

Hexacladia gen. nov. 

Head very broadly transverse, including tbe eyeg, muc!:t wider than the thorax, the 
face full com·ex, the space between the eyes and the mandibles longer than the 
length of the eye. Eye broadly oval, bare. Ocelli three, rather close together and 
subtriangularly arranged. Labrum \·ery small, transverse, twice as wide as long. 
Mandibles very small, oblong, truncate at tips, bidentate. Maxillary palpi rather 
long, five-jointed; labiales short, three-jointed. Anteunre in both sexes eleven-jointed, 
inserted on the middle of the face, the scape long, cylindrical, projectc·d far above the 
vertex; in the male (Fig. 35) the six funicle joints earh furnished with a long hairy 
ramus, the basal one being the longest, the others gradually diminishing in length to 
the last; the tirst funicle joint is very short, the following all long, at least thrice 
longer than the first; club long, fusiform, three-jointed. In the female the flagel
lum is subclaYate, the first fumcle joint being remarkably long, almost as long as the 
five following joints together; the last five funicles are short and very gradually 
increase in length and width to the club, the latter ccwposed of three joints. The 
thorax in the male is strongly developed, higuly convex, resembling somewhat an 
Eucharid; in the female less strongly developed. Mtsonotum transverse, smooth, 
polished, without trace of furrows. Scutellum longer than wide, rounded behind 
and highly convex. Axillre transverse, convex. Metatborax short, smooth, the 
spiracles very large, rounded. Middle legs slightly the longest, their ti bire long, 
slender, cylindric, about one-third longer than the tarsi, the spur more than half the 
length of the basal tarsal joint, t.he tarsi stouter than the posterior tardi, the joints 
after the first very ~<hort. The posterior femora and tibire are slightly dilated, the 
tarsi slender, cylindrical, and almost as long as the tibire. 

Abdomen, in both sexes, is small in proportion to the thorax; in the male it is long, 
o>al, composed of seven segments, the first much the longest, the others short, all of 
about an equal length; in the female it is subcompressed, composed of six segments, 
the hypopygium being plowshare shaped, the ovipositor slightly exserted; as in the 
male, the first segment is the longest. 

Wings banded; the submarginal attains to the middle of the wing before jointing 
the costa, the costal cell being somewhat wide; the marginal vein is thickened and 
a little longer than the stigmal; the stigmal clavate curved upwards; the postmar
ginal is longer in the male than in the female. 



457 

Hexacladia smithii sp. nov. 

Male: Length 1.8 millimeters; >Ving expanse 4 millimeters. Head brownish-yellow, 
smooth, polished, the vertex fuscous; f:1ee very con vex, with a few scattered, sha!lo>V 
punctures. Eyes broadly oval, brown. Antennm black, the scape pale rufous, with 
3 dusky streak above, the six funiclar joints each furnished with a long hairy branch. 
Thorax black, impnnctured, highly polished; collar brownish-yellow; scutellum 
shining, but microscopically shagreened. Anterior legs, including co:s:re, brownish
yellow; middle and posterior legs black; in the middle pair the knees, tips of tibi:e, 
tibial spur, and tarsi are brownish-yellow. Abdomen black, the dorsum concave, 
probably unnaturally so in the dry specimen. Wings hyaline, with two transverse 
brown bands that do not extend entirely across the wing, terminating at about its 
center; the first and narrower is situated at about two-thirds the length of the sub
costal vein, the second and broader one j nst beuea th the marginal. 

Female: Length 2 millimeters. Head much wider than in the male, and except a 
streak on t.he face belo>V the base of t.he antenure, entirely black. Antennre sub
clavate, bro>Vn, the scape and pedicel rufous. Thorax above black, highly polished: 
the basal half of th'e scutellum is bright red; collar, mesopleurre, anterior legs, mid
dle co:s:re, tips of middle and posterior tibire, and their tarsi, rufous; the rest of the 
legs dark fuscons. Abdomen short, rather strongly compressed, black, shining. The 
apical half of the anterior wings, except the margins, is wholly brown, the basal 
half hyaline, with the narrow subcostal band as in the male. 

Described from one 2 and two ~ specimens, taken by Mr. Herbert 
H Smith, at Chapada, South America, during the month of April, and 
in honor of whom this beautiful chalcid is named. 

HISTORY OF THE HYDROCYANIC ACID GAS TREATMENT FOR 
SCALE INSECTS. 

By D. W. CoQUILLETT, Special Agent. 

So far as I am aware no person ever used hydrocyanic acid gas for 
the purpose of destroying insects on trees or plants prior ':;o the time 
that the writer was employed by Professor Riley, Chief of the Division 
of Entomology, United States Department of Agriculture, in the sum
mer of 1886, to carry on a series of experiments for the destruction of 
the Fluted or Cottony-cushion scale (Icerya purchasi Maskell). 

In the month of September of the above-mentioned year I first began 
tlxperimenting with this gas by confining the trees in an air-tight ves
sel, and then :filling the latter with the gas generated from potassium 
eyanide and sulphuric acid placed within the vessel. At first I oper
ated on small orange trees, using a common 5-gallon kerosene can, 
the entire upper end of which had been previously removed. After 
placing the generator upon the ground at the base of the tree to be 
operated upon I next placed the necessary chemicals in the generator 
an1l immediately covered both the tree and the generator with the tin 
can inverted over them, the lower edge of the can having beeu firmly 
pressed into the earth to prevent the escape of the gas. 
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1 next operated on larger orange trees by usmg a 40-gallon barrel in 
the same manner that I had the tin can. After making a series of ex
periments with this barrel I llad a tent made out of unbleached muslin, 
and aftenmrds had it oiled with boiled linseed oil; with this tent I 
could operate on trees about five feet high. I next used a tent belonging 
to ~Ir. J. \V. Wolfskill, of this city; this tent was made out of heavy 
ducking, and was large enough to treat trees ten ortweh·e feet in height. 
It was simply oiled with boiled linseed oil, and was placed over the trees 
by the aid of poles. In making these experiments I was aided by l\lr. 
Alexander Craw, :.\Ir. Wolfskill's forem:w, and the experiments were 
made at all hours of the day and also at night. 

~U first I dissolved the cyanide in cold water, then used it with water 
but undissolved, and later I used the cyanide dry. 

In all of these experiments I used commercial sulphuric acid, undi· 
luted, for the purpose of generating the gas. No machine of any kind 
was used for the purpose of circulating the gas inside of tl;le tent, and 
the gas was generated within the tent or other appliance used for iuclos. 
iug the trees. 

Shortly after making these experiments Mr. J. W. '~'Volfskill had a 
fumigator constructed for operating on tall trees, and he had the entire 
upper part of his fumigating tent painted black for the purpose of ex
cluding the rays of light, as my previous experiments with the nn· 
painted tents demonstrated the fact that trees treated in the hottest 
part of the day were more liable to be injured by the gas when an over
doi':e of it had been used thau they were when treated in the cooler 
portion of the day or at night. In conjunction with Messrs. Wolfskill 
and Craw I made a large series of experiments with this fumigator both 
during the daytime and also at night. 

All of my experiments with hydrocyanic acid gas, referred to above, 
were made in the latter part of the year 1886, and they demonstrated 
the following facts : 

(1) That when the aqueous solution of cyanide was used, the trees 
were more liable to be injure d by an overdose of the gas than when the 
c;yanide was used dry. 

(2) That trees treated in the hottest part of the day were more liable 
to be injured by an overdose of the gas than if treated in the cooler 
portion of the day or at night. 

(3) That the use of a black tent in the daytime somewhat prevented 
injury to ~he t_rees by the gas, but only to a comparatively slight 
degree. 

In the spring of the year 1887, Prof. E. W. Hilgard, of the State Uni· 
versity of California, delegated one of his assistants, Mr. F. W. :Morse, 
to carry on a series of experiments with various gases for the destruc
tion of insects on Citrus trees, and after testing several different kinds 
of gases be found none so effectual as hydrocyanic acid ga8, which he 
generated by means of an aqueous solution of potassium cyanide and 
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sulphuric acid. He also discovered the fact that an overdose of the gas 
was more liable to injure the tree in the hottest part of the day than it 
wonld if used in the cooler portion, and to remedy this he generated 
carbonic acid gas with the hydrocyanic acid gas; but later experiments 
made by myself and others proved that this was only a partial preven
tion. In accordance with the instructions of Professor Hilgard, Mr. 
Morse used at first a pump, and later a fan-blower, for the purpose of 
injecting the gas and also of stirring tt inside of the tent. 

In the latter half of the year 1887 I carried on another series of ex
periments with hydrocyanic acid gas, using a tent constructed out of 
common bed ticking and oiled with linseed oil. I then for the first time 
tried the method of passing the gas through sulphuric acid, and found 
that it was less liable to injure the trees than by either of the methodr 
heretofore used. Shortly after the above facts were published, Mr. 
Morse- also tested this method and reported it as being the most 
desirable method to use, but recommended using pumice stone saturated 
with sulphuric acid for passing the gas through, instead of using the 
liquid acid. 

In the summer of 1888, I made another series of experiments with 
this gas principally for the purpose of testing the different brands of 
potassium cyanide found in the market of Los Angeles, and found 
that the cyanide manufactured by Powers & Weightman, of Phila
delphia, Pennsylvania, was nearest of a uniform strength, and gave 
the best results. 

In the month of September, 1889, I carried on another series of exper
ments with this gas, using a tent belonging to Mr. A. D. Bishop, of 
Orange, California. This tent was made out of blue denims, and before 
commencing the experiments I bad it painted black. .All of these 
experiments were made in the daytime, from 9:30 a. m. to 5:30 p. m., and 
I found that by using the cyanide dry, along with two part~ of water 
to every one of sulphuric acid, and dispensing altogether with the 
machinery for circulating the gas in the tent, better results were obtained 
than by the use of either of the methods described above, while at the 
same time the process was much simpler and cheaper than these . 

.After ascertaining the results of these experiments I gave the formula 
to Mr. A. H. Alward and Mr. A. D. Bishop, and also informed them of 
the other facts relating to this process, and stated. that better results 
would be obtained by the ·use of the gas at night than would be by 
using it in the daytime. Accordingly Mr. Bishop tested this process 
at night, and finding that it gave such good results he, in conjunc
tion with Drs. W. B. Wall and M. S. Jones, of Tustin City, California, 
npplied for a patent on this process. As soon as I learned. that a patent 
IJad been applied for I at once wrote to Professor Riley on the subject, 
and he laid the matter before Assistant Secretary of Agriculture 
Wlllits, who wrote to the Commissioner of Patents, protesting against 
the issuing of a patent on the gas treatment to the above mentioned 
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applicants, gi>ing a brief histor~· of the case, and the exami ner of pat
ents rejected tlle claims of the would-he patentees. 'l'lle latter then em
ployed an attorney and sent him to 'Yashiugton to argue tlwi1· easr 
before tlle Commissioner of Patents, and a patent was finally grantetl to 
them in the month of January, 1891. 

After I had made a large series of experiments with hydrocyanic 
acid gas several other persons also made a nnmber of experiments 
with it, but as these ha>e not been made public except in a few in
stances I am unable to gi>e an account of them in thL;;; place; however, 
these experiments did not contribute to the perfecting of the successful 
use of this gas, and are therefore of little or uo interest except to the 
persons making them. '\hile carrying on my experiments at Orange 
in the month of September, 1889, as detailed above, Mr. Bishop in .. · 
formed me that he and Dr. Wall llad made some experiments with 
this gas, tllese experiments dating from the autumn of 1887. He 
also informed me that they had obtained the best results by using the 
cyanitle dissolved in water, and diluting the sulphuric acid ''ith water 
prior to making the tests; but a uumber of these experimeuts which I 
repeated under his direction did not produce the same results that he 
reported llaving obtained by them. Mr . .A. H. Alward, of Orange, in
formed me tllat be had aLso tried the diluted acid but had not obtained 
as good results as when be had used tlw pure acid. 

SOME OF THE BRED PARASITIC HYMENOPTERA IN THE NATIONAL 
COLLECTION. 

(Continued from p. };, ,'~,) 

Family ICHNEUMONID2E. 

Subfamily Tryphonince. 

Parasites. Hosts, 
Bassns agilis Cr ...... -----· -- ....... __ ... Syrphid pupariuru. June 1-!, 1884. 
Bassus sycophanta Walsh . .. .... . ......... Gall on oak ( (1. obtusiloba). Apr. 25, l>l70. 
Bass us scutellatus Cr .. -.- . ... ... .... ... . . Leucania unipuncta, seemingly oviposit.iug 

on. HuntsYille, Ala., May 11, 1882. 
Bass us syrphicola A.sbm . --.-- ... - ........ Syrphid with Rose Aphides. San Francisco, 

Cal., A.pr. 29, 1881. 
Collected, Los Angeles Co., Cal. 

Bass us orbitalis Ashru ............ . .. . .... Syrphus larva on Cabbage, ovipositingon . 
.Alameda Co., Cal., Aug. 

Bass us xanthopsis A.shm .... . ..... ..... ... Syrphns feeding on Aphis brassica> L. Ala-
meda Co., Cal., Nov. 

Bass us euurre A.shru . - .. ..... ............. Saw-tly (Euura sp. '?) on Willow. PlacEJr 
Co., Cal. 

Bassu~ ruaculifrons Cr -- .................. Syrphus 011 Orange. Los Angeles Co., Cal. 
Collected ovipositing on Syr))bus larva 

feeding on Cabbage Aphis. Alameda Co., 
Cal., Oct. 
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Paraaite8. Hosts. 
Mesoleptus sp ............. .. .... ......... Elm leaf-roller. Kirkwood, Mo. (f), March 

13, 1t'ltl<!. 
~lesoleius schizoceri, Riley and Howard ... Schizocera ebena Norton. Ocean Springs, 

l\liss, Aug. 19 and Sept. 28, 1887. 
Exochus lrevisCr ...... ....... ........... Pyralid larva on .Alnus serrulata. ·wash-

ington, D. C., Feb. 6, 18tl4. 
Tortricid leaf gall on Solidago lanceolata. 

Washington, D. C., June 6, 18,:\9. 
Exochus evectus Cr ............ . ......... Bucculat?·ix sp. on Solidago. Kirkwood, 

Mo., May 16, 1885. 
Collected also in Texas. 

Exochus annulicrus Walsh ................ Tortl'ix rileyana Grote. 
Tortrix sp. Kirkwood, Mo., Oct. 18, 1881. 

Leaf-roller, Lansing, Mich., July 2, 1885. 
Exochus fulvipes Cr ...... ..... ..... .. .... Tortrix 1·ileyana Grote. St. Louis, Mo., 

June, 1868. 
Exochus albifrons Cr ........ ... .. .. ...... Tortrix rileyana Grote. St. Louis, Mo., 

June, l86t'l. 
Hyperacmus tinere Riley HS . -. ........... Tinea pellionella L. Adrian, Mich., June 

17, 1885. 

Subfamily Pimplince. 

Ephialtes irritator Fabr . .................. Cerarn bycid under bark of Oak. 
Epbialtes pygmreus \Y alsh ................ Gelechia gallresolidaginis Riley. St. Louis, 

Mo., Hl67. 
Pimpla pterophori Ashm ... . .............. Pteropho1·us in stems of Bacchm·is pil·ula-

ris. Los Angeles Co., Cal., May. 
Pimpla annuli pes Brnlle .................. Carpocapsa porno nella Linn. Kirkwood 

and other parts of Missouri from 1869 
on. Alameda Co., Cal., Aug. 15, 1887. 

Collected also in Mich., Texas, and 
Washington, D . C. 

Phycita nebulo \V alsh. * 
Papilio ajax Linn.* 
Datana ministra Drury." 
l'01·trix qum·cijoliana Fitch.* 
Leaf-roller on Strawberry (not reared)." 
Te1·as oxycoccana Pack. ~ 

Heterocampa marthesia Cram.'" 
Gelechia gallre-asterella Killicott." 
Chilo, near oryzreellus, reared from twigs 

of Sumach. Washington, D. C. • 
PimplarufopectusCr. ..................... Spider eggs. Alameda Co., Cal., June 

10, 1887. 
Pimpla pterelas Say ....................... Predisca scudderiana Clem. Washing-

ton, D. C.,' May 10, 1889. 
Gelechia gallresolidaginis Riley. 
Collected also in Texas. 

Pimpla novita Cr .•..•...•••... , • •... ... . . Grapholitha olivaceana Riley. Wasbing
tou, D. C., Apr. 16, 188~. 

lhalpochares carmelitre Morr. Bluffton, S. 
C., Feb. 4, 1890. 

Pimpla indagatrix Walsh ............ ____ To1·trix incertana Clem. on Oak. Kirk-
wood, .1\Io. , Nov. 7, 18ifl. 

Coleophora cinerella? Clem. on Alnus. 
\Vasbiugtou, D. C., Apr. 10, UJ84. 

--------------~---------------------
.. See I~ sECT LIFE, vol. II , p. 161. 



462 

Parasites. Hosts. 
Piwpla conquisitor Say ..........•...• .•. Tortricid on cedar. Tiger MillR, Tex., June 

~~. 1889. 
Thyridople1·y:r ephemerreformis Haw. Cam

den, N. J., May 2-t, 1"'tkl; Washington, 
D. C., Nov. 2-7, 181:32; April 14, 1883 . 

...4letia xylina Say llb. Holly Springs, 
1\liss., 18~0; Athens, Ga., Nov. 8, 1887; 
bred at Kirkwood Mo., Feb. 1!1, 1879. 

Phryganidea califonlica Pa(\k. Alameda 
Co., Cal., June, 18tl5. 

Orgyia leucostigma Abb. & Sm. on Willow. 
Newark, Del., March, 1890. Collected 
also in Texas and 'Wisconsin. 

Phacel111ra hyalinitalis Linn. • 
Phycis indiginella Zeller ~nebulo). • 
Clisiocampa americana Harr. • 

Pimp Ia inquisitor Say .•••••.•••••..•..•.. Clisiocampa calijornica Pack. Los Ange
les, Cal. 

Orgyia leucostigrna Abb. & Sm. Illinois, 
1867-'6tl; Washington, D. C., Apr. 14, 

1883. 
Phycitajuglandis LeBaron. Ithaca, N.Y., 

July 1, 1890. 
Tineid sp. on Symphoricarpus mollis Nutt. 

Alameda Co., Cal., June, 1887. 
Collected also in Missouri, Texas, and Iowa. 
Gelech ia gallre-solidaginis Riley." 
Semasia oliraceana Riley.• 
Coleophora cinerella Riley." 
Leaf-roller on Ash (not reared). • 

Pimpla scriptifrons Walk ............... .. Epeira 1·ipm·ia Hent.z (egg sac). Washing-
ton, D. C., Apr. 1889. 

Collected in Missouri also . 
.Pimpla notanda Cr ...••...••..••••• ..••.. Gelechia gallre-solidaginis Riley. St. Louis, 

Mo., Apr. 1867. 
Gelechia (G. gallre-solidaginisa f Riley on, 

Solidago lanceolata . Washington, D.C. 
Sept. 21, 188:3; on S. sempervirens. Atlan
tic City, N.J., Sept. 14, 1tl86. 

Gelechia galla·-astrella Kell. St. Louis, Mo., 
May 16, 1873; on Solidago oricoides. Mary· 
land and Virginia, Sept. 5-11::j, 1883. 

Papilio troilus L. St .. Louis, Mo., Sept. 1, 
18n. 

Issued from st.em of Yucca T 'Vashin5ton, 
D. C., f July 3, 1tl8i. Probably on Pro· 
doxus decipiens. Riley. 

Lepidopterous gall on Baccharis pilularis. 
San Francisco, CaL, June ~0, 1d87. 

Collected also in Texas. 
Proteote~·as resculana Riley." 
Leaf-rolle.r on Locust (not reared).* 

.Pimplaorgyire Riley,MS .................. Orgyia sp. on Live Oak and other plants. 
Alameda Co., Cal., July 4, 1865. 

• See 1:-;SECT LIFE, vol. n, page 161. 
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l'arasitcs. Hosts. 

Pirupla sp .. - ........ . ... ... ...•. ....... Spiuer eggs . .Japan. 
Pimpla gos~ypii Asl.tm ....•..••..•..... .. Cotton Boll Tortrix. Selma, Ala., Mar. 

7, I >11~!. 
Pimpla xantl.tothorax A:;hlll . ..•.. ... . .• .. Euum s.1nodu8 \\'alsl.t oil Willow. Kirk

woo<!, Mo., Feu. :.!cl, !Xi:.! . 
Ptmpla aplopappi Asluu .. ..••..•...• . .• . Lt·pi<lopterou:; g:Lil ou . lplopappu N s'Juarrosa. 

Los Augcil'N, Cal. 
Collcded also iu \\'iscon~ill. 

Pimplasp ... .................... .. .. .... Rlwpobola (.:1 nchylulH'1'a ) l'llcciuianc£ Pack. 
Bordentown, N.J., Juue iO, l HiK. 

Pirupla euur::u Al:lhlll ..................... Euur·a ou Salix califoruiw. Califoruia., 
Sopt. 9, 1:-:'l:lC>. 

l'impla li tl.toco!letiuil:l Asl.tm .............. Li tlwculletis sp. ou G rincleli££ r·obu11ta. Ala-
meda Cu., Cal. 

Pimpla bicariuat.a Ril< 'Y MS ............. .:1paltla obliuiia Abb. & Sm. St. LouiH, Mo., 
April, lt!Gtl, anu CLa111paigu, III. 

Clistopyga pleuralis .A.tll.tw ..... ..... .. . . . G ehclna robiniofoliella! Chaw L. ·Kirk-
wood, Mo., Apr. fi, 18i3. 

Giypta leucozonata ABI..tm ...........•.. . Grapholitlla iu tastirwfa11a Clem. Kirk
wood, Mo., July 12, IK::li. 

Glypta xantbozonataAsbw .............. Tortricitl on Oak. Kirkwood, Mo.,Oct.15, 
• 1t"KL 

Glypta wellitborax Riley MS .•.......... 'Tineid ou Apple. Juue 11 , l btl3. 
Ulypta l:liw plici pes Cr .•.•..•.•..... . .... 1'orfrix folding leave:; of Goo:;eberry. St. 

Louis, Mo., July 29 auu Aug. 4, l tii6. 
Cacrecia J'08aeeaua Harr. Waukou, Iowa, 
June 25, 1874. 

Torlrix cinderella? Riley, on Apple. Oska
loosa, Iowa, Jnue 1:!, 1877. 

Notodonta ulmi Harr. Mi:ssouri, Mar.ll-ltl, 
1884. 

Collected also iu Texas. 
Glypta rubripes Cr ....... . .............. Eeco11Bisjool'iana Fernald. Missouri f June 

7, 1tltl6. 
Collected aloo at Cadet., MP., aud Veta 

Pass, Colo. 
Glypta erratica Cr ...•.•..••..••••..•. _ .. Lepi<l. stclll-Lorcr in Eupatorium. Kirk

wood, Mo., Apr. 4, l b::i4. 
Glypta macm Cr ......................... rmli8ca sp. in flowers of Griuclelia r·o-

busta. Alameda Co., Cal., Fl'u., Apr., 
188d. 

Glypta varipe:; Cr ...•..........•.•....... Pl.tycitaon Hickory. Kirkwood, Mo., Oct. 
18, lt8L 

Collected also in Texa~. 

Glypta aniwosa Cr ...•.•.••••••••••.. .... l'tnli~ca sc!lddcriaua Clem. \Vasb ington, 
D. C. 1 Mar. Hi, 1!:!87. 

Tortricid in stew of weed. Virgiuia, Mar. 
l, 1882. 

Pyralid on Ailanthus. Washington, D. C., 
Mar. 17 , 11-'<l2. 

Tortricid on Cedar. Tiger Mills, Tex . June 
:!1, Ulri!l. 

(l:lvpta monita. Cr ........................ (Jell'chia juncicll'lla Cklll. Washington, D. 
' · · · C. ? An g. 2, l tl8;,; J uue H, l!:!tl6; Sept~ 

20, ltl87. 
fioUt:utetl ~l~o iu Te;t~s, 
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l'a rasitcN. /losts. 

(;]~·pta rn tiscntdlaris Cr ...•••.•......... Proit'otc1·as (!'Rt·ulana Riley. Kirk wootl, Mo., 
July 23, l"'··<l, and "\Yet!t !'oint, Nebr., 
June, 1:-<:-<;,_',...((). 

Collectctl also in Texas. 
Glypta. scitula Cr ......................... TirwidonApple. "\Va~:<hington, D. C., Juno 

10, 1885. 
Glypta vulgaris Cr ......... ... . .... ...... Gelechia sp. Ang. I', ltXG. 

Margarodes quadristigntal-is Gnt·n. Wash
ington, D. C., Aug. ~. 1:-<.'lG. 

Glypta mil itaris Cr ................. ..•. P1·oteotems a:sculana Hiley. Juno 20,1888. 
Collected also in Texas. 

Glyptasp ... .... . .... . .................. CocoononRcdCcdar. J .. afaycttt', In•l. 
Polysphineta phycit.is Hiley ......... . .... Aero basis ( Phycila) ncbulo Walt!h. !'axton, 

Ind., July 21, 1885. 
Lampronota frigida Cr ............ ...••. Cmmbus rulgivagellus Clem. Watertown, 

N. Y. , Nov., (f) 11"8:!. Saw-fly (Jlessa r) 
on Wheat. Indiana, May 21, ltklG. 

Lampronota occidentalis Cr ....•......... L epid . gall on BacchariR pilularis. Sa.n Luis, 
Ollispo Co., Cal., Feb., 11;87. 

Collected also in Texas. 
Lampronot.~ succincta Cr . ................ Oak gall. Missouri, Fell. 14, 1871. 
Lampronota purva. Cr .................... Lopid. Rose-leaf roller. St. Louis, Mo. 

June G, 1871. 
Collected also in "\Yashington, D. C. 

L ampronot ot rufipes Cr ..••••••.... .. .•.• Tortricid Lcat~roller on Solidago. Virginia, 
July 11, 1884. 

Collected also in Michigan, Texas, Mis
so~ui, North Carolina, and California. 

L ampronota pl• ·uralis Cr .. ............... Tortrix inccrtana Clem. St. Louis, Mo., 
Nov. 7, 1878. 

L arnpronota brunnea Cr .................. Caloptcn us spretus f Thos. 
Meniscus elegans Cr .. .................... Tortricid ou Cottonwood. 

May ;,, 1870. 

Prof. Aughey. 
Belleville, Ill. 1 

Noctuid larva. July 2, 1886. 
R eceived alt!o from South Carolina. 

Meniscus scutellaris Cr ..•..•••....•••.... Gelecltia pseudacaciella Chamll. on Locust. 
St. Louis, Mo. , Oct. 7, 1ti72, and April, 
Ul73. 

Meniscus dakrumrn Riley, MS ............ . Dakrnma coccidirom Comst. T feeding on 
Lecauinm on Rose. Alameda, Cal., Mar. 
1, 1886. 

Phytodietus pleural is Cr . ................. Eudemis botnma Schiff. on Tulip tree. 
Washington, D. C., March 5, 1t!80. 

Phytodietus vulgaris Cr .................. Geometer on Physulisriscosa . Kirkwood, 
Mo. , May 15, 18fl5. 

Receivc•l also from Texas. 
La ben a apicalis Cr ...................... . Chrysobotltrisfemomta Fall. St. Louis, Mo., 

June 30, 1875. 
Collented also in Distri<·t of Columllia and 

Texas. 

Family Trigonalidce. 

Trigonalys costalis Cr ...... .. ..... ..... .. Acronycta lobe/ire Guen. on Oak. Wash· 
ington, D . C., Apr. 2, 18133, 
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DESCRIPTION OF A NEW TORTRICID FROM CALIFORNIA. 

By LORI> \V ALSINGHAM. 

SEMASIA Stph. 

Semasia bucephaloides. sp. n. 

Antennro, grayish. 
Palpi, stout, projecting more than tho length of tho head boyontl it ; gmyish-white, 

sprinkled, especially at the sides, with gray scales. 
Head, grayish-white, sprinkled, especially at the sitles, with gray scale~:~. 
1'horax, grayish-white above, brownish-ochreous at tho sitles. 
Fore-wings, grayish-white, much suffused and sprinkled with gray scales; a brownish

ochreous, elongate, ill-defined patch, ext.eudiug from the basal fourth to beyond 
the midule of the wing, parallel to the costa, along the upper edge of the cell; at 
one-third from the base, scarcely attaining tile dorsal mai·giu, but crossing the 
fold, is a patch of scattered, dark umber scales on a brownish-ochreous ground; 
a. similar patch, but less conspicuous, is situated immediately above the anal 
angle, bordering the edge of the ocelloid patch; this is whitish-ochreous, shaded 
around its edges with brownish-ochreous scales, and containing two short longi
tudinal f:!treaks of dark umber scales on its upper half; above the ocelloid patch 
the apical portion of the wing is also whitish-ochreous, lluffused with brownish
ochreous; the only other marking noticeable, with the exception of some gray 
mottlings on the costa, is a small whitish patch about the end of the cell, fol
lowed by some pale brownish-ochreous scales; cilia, white along their middle, 
irregularly bordered and interrupted with gray and brownish-gray. 

Hind-wing.,, very pale brownish ochreous; ci lia, white, with a reduplicatell grayish 
line along the base and another at their ends. 

Abdomen, dull grayish. 
Legs, anterior pair whitish, speckled with gray on their iunor side; tar~i and tibire 

annulated with gray; posterior pair with the tibiru aull tarsi speck leu witll pa!e 
gray on the outer side. 

Exp: al: 30mm. 
H(£b: Little Shasta, Siskiyou County, Cal., September, 1871. 
Type Cj? Mus. Wlam. 

EXTRACTS FROM CORRESPONDENCE. 

Experiments w-ith Bacterial Cultures against Insects. 

I send you to-day specimens of diseased larv;e of Fl~tsia. For several weeks I have 
beon investigating the bacterial trouble and find it easily communicable by spraying, 
and that healthy worms fed on leaves l:!prayed with exceedingly dilute culture rap
idly die. 
It occurs to me that there is a chance to save our second-crop (February, March, 

April) cabbage by spraying the first brootl of worms (December, January) with cul
ture solution of this bacterium. The culture could be sent to large growers in De
cember, with directions, using a Vermorel nozzle and Knapsack pump. Perhaps by 
colonizing worms planting of May 10 aud spraying them these spot:~ would prove 
centers of infection. 

I am now tr.ving the spray upon the "Horn worm of Tobacco'' ahd the" Dia
rnoBtl back " worm, anti as soon as I can do l:!O shall try the Cotton Caterpillar. I do 
hope that this will prove a discovery of practical value, for the cabbage crop here is 
very large.-[J. C. Neal, FlQrid~ Experimental Station, Lake City, Florida, May 21

1 
1891. 
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Correspondence f1·om Indian Territory. 

Inclosetl yon will lintl :Ln llt'mipkron, which cmno!! ont at. ni~ht , awl, liko t.l11 • b(•tl
bng, rnakt•s it:solf too familiar. It is uot at all pleasant t.o have s n• ·h a bnd·fello\\', 
but ho will come out rtlgnlarly to g-et Iri s till of Llood . llu wi ll strt:l' hirnself so full 
of blood that he cau bardly uavigatc. 'Vbat it~ bis name, :wJ il:l thit:1 a uormal 

habit! 
1 lo gallt~ produced by gu:ttt! ofteu appear in lltiiUbert~ IS Utlici ent to C:LIISO da.ruagtJ t 

There are two pecan t retltl in m y yard :tllll there i!! uot a siuglu leaf on tbc1u that it1 
uot. nB:;liapcly witl! tl!o!!tl galls. 

Ganlou iuscctt~ art~ :;carce so far, bnt potato Leetles aro lr e rn, thon~o:h not man y so 
far at~ I ha.Y n Meeu. I t>eud a Leetlo and an Ortl!optoron for identitication. I four11l 
about ~00 of the crickets in a butt of a hollow tree.-[A. N. Caudell, 1\iugo, ludiau 
Territor,\·, l\lay 20, 1"01. 

l{J£1'LY. - • Tl!o specimens wl!ich you t:~eut came iu good corulition. Tl!e 
bug whose hit e yon do .~ni Le is tho t>o-call ed Bloodsucking Cone-no:so ( Conorhi11u8 
sangu i.wya). I shall bo glad to h ave an acconut from yon of your cxporience with 
this in5uct,giving the exact fact~. You will fiutl it mcutioned in INSECT Lw1•:, vol. 
11 , p . lOG, where a figu re it:1 also given. The Orthoptcrous insect fouud in the hollow 
treo is Pftnlnugopsis cupidicola and tl!o beetle is known as Silplw ?10vcbo?·acensi8. The 
galls upon your pecan trees arc not cansotl hy "guats," but b.) some plaut-louse of the 
gtluus l 'hylloxcra. They seldom do serious damage to the tree;;.-[Jun~ 8, 1801.] 

Notes on three Noxious Insects of Mississippi. 

Texas Screw-worm (Lucilia macellaria Fabr.). The la r va of this :By has Leon very 
troubloMomo iu this locality the past year. HaYe formd them on horses, cattle, sl!cep, 
and hogs, doiug considerable damage . There has beon one case reported where thc 
tly ovipoBitell on a human being, a boy about eleven yoars old, while asleep. Chloro
form and carbolic ac id are the best remedial! we. have tried against them. There hat~ 
beena great deal of excitement about the worm in this count-y, tbi!! being its first 
appearauce to my knowledge since se ttling here in 1869. 

Ox 'Varble Fly (Hypoderma bovis DeGeer.). Have found them in great numbers on 
the back" of cattle, especia-lly work-oxen and milch-cows. F1umers generally apply 
spirits of turpentine or kerosene to killlarv~. They have been very troublesome the 
pa:st seat~on in tlrit~locali ty. Rave recommended to my neighLors an ointment made 
of sn lpl!nr and lard, which clo:ses tho breathing pores of the maggo t , causing it to die. 

Harlettnin cabLage b ug ( Jiurg antia lt is tl'ionica H a hu. ) Thi:s has beeu the first sea
sou tl!at I haYe observed this bug iu the garjeus of thi s viciuity. They Lave been 
very destructive to the enti re caubage family.- I stopped their ravaget1 by hand·pick
ing several times.-[ Goo. H. Kent, Roxi e, Mississippi, F ebruary 7, 1801. 

Sure Way to Destroy Nests of Harvesting Ants. 

Tl!ese insects, often so troublesome iu gardens a nd stock-yards, may be destroyed 
by the following method: Enlarge t-he entran ce so tl.mt it will hold a t easpoonful of 
London purple, repeat the dose after two days, and if ueces:sary a third time. That 
i:s all. I Lave killed fifty nests, most of them after the second dose, hut do not for
get to repeat tl!e dose. I have tried cyanide of potassium, etc., in vain , at a much 
greater expeuse and with much more trouble.-[F. G. S., Blanco County, Texas. 

Willow Hedges Injured by Saw-flies. 

I scull yon some cuttings of wi llow conta ining l:Lrvm. The s:Lme w ere 
fonllll in willow hedge serving purpo;e offence. .Mauy oftlw s hoots are alfec t ed, fully 
10 per ceut, I should judge. Found t>orue while pruuiug on the l""th inst.a ut. Do 
you know anything about t4e iqsect!-[1:' . H. Stadtmueller1 ~lmwood, Couuecticut, 
April 20, l dn. · · · · 
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REP!.' . -* " • The willow cnt.t.ings containing lan-:r. whicl1 yon sent \\'ere placed 
aside a1Hl t.hn a()uJt. ins•·• ·L was rean,•l :tlmo~t illllliOuiatcly. 1 t. iH oue of tho gall-nntkiug 
t':tW-flies of tht' genu~ t•:uura au(l seeu1s to be a uew species. It probably Jnake~ gall~ 
upon the leaves •luring the summer, and bas entered the twigs sirnply to b1bernah>. 
Tho best remedy will couHist in pruning and burning tho affected twigs during winter 
or in removing during summer all leaves atfectr-d with galls. Tb1s will be a serious 
l:l.bor, but yon can determine whether it will be worth while.-[ April 28, 1891. J 

Oak Furniture Damaged by Borers. 

Having recent!)' seen some nicely finisheu suites of furniture which have been 
damaged by a borer of some sort, I wish to ask for information as to the name and 
habits of the insect. 

The woocl is red oak, white oak, and chestnut oak, anti in the last case noticed the 
furniture had not heen finished more than a year, perhaps. As there are many >cry 
elegant and costly pieces of furniture now being made of oak it will soon be an impor
tant. matter to knoiY howtoaYoid the worm. It seems to corneont of the wood, as if the 
egg bad been deposited long before the tree was cut. Again, I am puzzled to know 
bow t.be egg or larva can stand tb€1 heat of the dry kiln without losing its vitality. 
Iftbe oak is specially liable to th{l attack of such insects it is a rather risky venture 
to invest in costly fnrniture or cabinet work when macle in that wood. 

If furniture is known to be iufe~;ted already, is tbero any way to stop the destruc
tion already begun T-[T. C. Harris, Curator State .Museum, Raleigh, North Carolina, 
May 6, 1891. 

REPLY.-There are various species of insect.s belonging to different orders that are 
known to injure oak furniture in the manner you describe, but siuce yon do not ~ive 
particulars as to the appearance and size of the worm which emerged from the furni
ture it is impossible to tell to what particular species it belongs. 

The boron• which are most frequently found in furniture belong to the following 
families of the order Coleoptera: Cerambycidcl', or Longicorn Beetles, tbe lan·m of 
which are known as round-headed borers; Bnprestidcc, the larnc of which am termc(l 
fiat-headed borers; Scolytidre, and, finally, PUnidcc, the larvm of which have no par
ticular name. The two families last named are mostly small insects, and if their 
larv::c or imagos emerge from a piece of furniture the damage is usually not very 
noticeable. .Moreover, the Ptinidcc ouly attack old furniture or perfectly dry timber. 
Your worm, which presumably was of larger size, belongs, therefore, in all proba
bility, to the Bup1·estidcc or Cerambycidcc. The species of these families rarely, if ever, 
oviposit iu perfectly healthy and li drig trees, but at once infest trees if they are 
felled. If the trees after being felled are allowed to remain in the woods for weeks 
or months during spring or summer the woocl is sure to be infested with the I::tn·m of 
one or several species of these 1eetles, and herein lies the chief if not the only 
cause of the injury to furniture. After such trees have been sawed int,o boards tbe 
lan·:u continue to liYe therein, and if they happen to be in the center of a board no 
amount of heat of an ordinary kiln will burt them in the least. If the felled trees 
at or before the opening of spring be removed from the woods anrl placed in large, 
airy sheds they would be protected from the attacks of tbo beetles, and thiR is tile 
best nnd most rational way of preventing injury to furniture. It is also recorn
mentled to carefully inspect tho boards before they are worked up. In most cases it 
will he possible to detect the holes of tho borers, ancl the latter can be killed by in
jecting a quantity of benzine, kerosene, or bisnlphitle of carbon into the holes. 

In t.he dry wood of furniture the development of these borers is often greatly re
t-arded, and there are instances on record where after the lapse of ten or more years 
tho larvm or the imagos emerge from the wood. 

It ran bo Raid that the oak harbors •t greater number of borers tl1an othPr trees, 
anrl t.lwro are few, if any, kin<lH of trePs which an' not, infested by one or several 
spr<,I<'H of wood-boring inst~cts .-[Ma.y :-; , l~!ll . ] 
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The White Pine Weevil. 

J a111 .~rowing :;ollll' al'r<'s of white pine twP.s (J'iuu .~ 8/robus). Tl11·ir worst l'nemy 

is an i~ts•·d which lays its eggs at tlw base of the ruuuer, or upright ~:~prig, which 
starts from the tn·•·'s top iu the spring. TLe worm kills this runner aud the side 
shoot.~ tlll'll g-row iu a more upright position and make a crotched tree of little or no 
value for Tlluber. I see no way to prevent tbe ravages of this little do-evil, but sbould 
like to know more about him.-[J. D. Lyman, Exeter, New Hampshire, April !!:.!, 
lt'Hl. 

REPLY.- " The insect which yon complain of is the White-pine Weevil 
(Pissotles slrobi). Yon will find this insect treated at some length on pages 734 to 741 
of the Fifth Rt,port of tbe U.S. Entomological Commission a copy of which I have 
sent you by accompanying mail.-[April ~2, 1891.] 

A Lampyrid infested with Mites. 

I send a little Lampyrid, which seems to have mites on it. Does the larva live in 
tho ground f I took a thousand from au old pine root. Every morning there would 
b(' a lot of them ~eemingly just come from the root that is in the ground.-[ Mrs. A. 
E. Bush, San Jose, Califomia, April 24, 1891. 

REPLY.- ~ The Lampyrid beetle is E1·o.~ hamatuB. The larvrn of these 
beetles live at or near the surface of the grouud, often in connection with decayed 
woocl. The mites which yon mention on the beetles are the youug of some Gamasid 
and arc uew to the collcction.-[May 4, 1891.] 

Diabrotica injuring Corn in California. 

Fonn<l y('Rt('rrlay what I take to be the larvrn of Diabrotica so1·or very injurious to 
young corn, wbich is cut very often entirely off above roots; often three to five larvre 
in one plant. 1-IaYe yon had it f Will raise mature insects of same. * " • 
[Albert Koebele, Alameda, California, May 25, 18!H. 

REPLY.- * " I am glad to receive the larv:P which are undoubtedly those 
of Diabroti('(! so1·or, as we did not have them before in the collection. It ie interesting 
to know that this iusect has the same habit as its eastern congeners, D. vittata and D. 
lougic01'1liB. I sball be glad to have you make full notes concerning its injuries.
[Jnnc '2, 1t<~ll.] 

A new Pest to Prune trees. 

I inclose sample of bngs which are eating the foliage of prune trees, stripping 
them in a short time. What is it f What will kill it f-[J. H. Albert, Salem, Oregon, 
May 12, 1tl91. 

REPLY.- * * This beetle is one of the weevils known as TlwicolepiB inornata. 
It is a western species and little or nothing is known of its habits. It is a new pest 
and reqnirPs investigation. Feeding as it does, the best remedy will be to spray the 
affected trees with Paris green or London purple in the proportion of 1 pound to 200 
gallons of water. I would urge you to keep this office posted as to further develop
ments.-[ May 19, Ul91.] 

The Pear-blight Beetle and Plum Plant-louse. 

I send yon two specimens of insects; one of them is on plum leaves and is the 
smaller and of a greenish color. It i~:~ very destrnct.ive on the plum. The blac:k 
and larger insect is at work on the apple trees. They are very numerous and are 
working on the new shoots where they branch out from the limbs this spring. What 
are the names of these insects and what are the best remedies for their destruction f
[ Jesse P . Elliott, Counorsville, Indiana, May 18, 1891. 
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REPJ,Y.- Tho sruall gT<'<'n insect on your plums is one of tlw plum plant-lice, 
known as Phorodon mahalcb. The best remeuy for this insect would be to spray your 
trees with a uiluto kerosene emulsion, made according to the formula given iu Cir
cular No.1, New Series, of the Division of Entomology. 'fhe other insect is the 1:10-

called Pear-blight Beetle (an erroneous designation, as it has nothing to do with the 
pear blight), known scientifically as Scolytus rugulosus. This insect is a very diffi
cult pest to fight, and there are no direct rnme<lies of a practical n\lue. Although the 
beetle feeds, as yon describe, upon healthy trees, it b1·eeds only in trees 'vllich are 
diseased or dying from some other cause. The best preventive, therefore, is a 
trapping system. If there are any dead or dying trees in your orchard these should 
be cut down and burned, from the 1st to the middle of June, after the beetles have 
laid their eggs. In this way you will greatly lessen the number of next year's crop of 
beetles. If your orchard is large and yon have one or two old worthless trees I would 
advise yon to girdle them this summer and burn them entirely next year, about the 
first week in Juno. The great majority of the beetles will be attracted to these trees 
and will lay their eggs in them, which will thus be destroyed.-[Jnne 3, 1891.] 

Caterpillars and Spiders migrating in Midwinter. 

I send you by to-day's mail a box containing some larvm and spiders found to-day. 
Thoy were all traveling upon the ice in an easterly direction. I should like to know 
how larvm as lively as these can subsist at this season of the year. The ground bas 
been covered with snow and ice for the la8t two months, and the place where they 
were found was covered with a sheet of ice about three inches thick. There were a 
few hardhacks and bulrushes sticking up here and there, but these could not have 
furnished food for the worms, since they were dried up. While cutting white birches 
a few days ago, I noticed that they were thickly covered with Mytilaspis pornorum, but 
not quite as thickly as the piece of apple wood you will find in the box. The scales 
on the birch seemed more numerous within a foot or two of the ground than elsewhere 
on the trees. Is this scale of common occurrence on birch ?-[John D. Lyons, Mon
ticello, New York, January 16, 1f391. 

REPLY.-The larva is the so-called Bronzy Cut-worm (Nephelodes violans). The 
insect hibernates in the larval state, and you will find a precisely similar instance to 
this you describe, mentioned in the Fourth Report of the New York State Entomolo
gist (Albany, 1888), page 56. Why the caterpillars should come out of their winter 
quarters in midwinter is unexplaine1l. The spiders which you send are immature 
specimens of some species of Pardosa. They can not be determined <specifically on 
account of their immaturity. . 

.hfytilaspis pomoi'Unt occurs upon a number of trees other than Apple, but so far as I 
know has not been recorded from Birch, although it is quite to be expected upon 
these trees, as it i1:1 found upon Linden, Maple, Willow, Poplar, Ash, Elm, and other 
trees.-[January 21, 1891.] 

The Grape-vine Plume-moth. 

I send some samples of our latest acquisition-shoots from onr grapevines matted 
together by a small fuzzy or, rather, hairy, light-green larva about one-half an inch 
long. The twigs are all with distorted leaves, and of com·se no healthy bunches of 
grapes ca.n be expected. Some of these twigs are covered with tiny white globules, 
clear as ice; scarcely a branch has escaped their ravages. C:tn I do anything to pre
vent their further increase'? I have nipped off the affected parts and destroyed t.hem, 
but of course many are left.-[ Miss Amy J. Brown, Somers, Westchester County, New 
York, May 24, 1891. 
·REPLY.- " • .. Your grape tips are injured by the larvru of the Grapevi.ne Plume

moth (Pte1·ophorus periscelidaclylns). The insect is single-brooded :ind the damage 
will soon cease, but it will be quito important to pick off all of the infested tips from 
now on. Their number will not increase the present season. It is doubtful whether 
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Hpr-ayiug wiilllan.llllliCU efl'cct nul•·H>~ youlll'giu it earlier in t.iw HC:ttloll , as tlw immct!l 
are so prol••cled by I he ka\'es.-L.Imw I, 1·'-~~ll.J 

Parasite of Forest Tent-caterpillar. 

I send yon hy mail some egg parasitt'R bred from Forest Tent-caterpillar rgg11 this 
Apring. The eggs of tllis species are surprisingly fi Pt' from parasiks. I only got ~ix 
Rpecimcus of thn spec iPs R<'nt anrlno othPr parasitt's from about fifty egg dusterR. I 
inclose yon Professor TownsPnd's tlescription of two Tachina.~ which appearPtl in 
l's!Jchc recently. These were bred by me last fall. The smaller one was very a buu
dant; over ~0 per cent of the cocoons examined were infested.-[F. L. Harvey, 

Orono, Maine. 
REPLY.- ~ .. The small box arrived hy the same mail and I was disappointed 

to find that one of the speci111ens bad disappeared dnring- the journey. The other, 
however, iR a species of Tctrasticlms, a gen us in w·hich we baYe a n indefinite number 
of undescribed Hpecies in this country which are v<' ry difficult to separate. 

Yom species i~ probabl~~ undescribed . Tetrasticlws is invariably, so far as we know, 
hyperparasitic and tlle primar~- parasite is in your case, prol>ably, a 1'elenonws or a 
Trichogrannna.-[June 2, 1891.) 

An Anthomyiid injuring Sugar Beets. 

I scntl t.o-tl:ty a few Sugar Beets planted in March and April. I 1ind they have been 
att:wl\Ptl with some new e JH'my, and I fear a daugerons one. We have 1,000 acres, 
all v .. ry promising, hn t. all are more or less afflicted w ith tllis disease. 

I send yon some imported seetl , thinki ng the pest was imported witll the seed. 
Tbrt·•· years a.go all of the marsh mallow in the n eighborhood of Watsonville was 
similarly afflicted. .. * -[W. V. Gaffey, Mol'O Cojo Rancl1, Castroville, Cali
fornia, May 22, 18!H. 

REPLY.- * Your beets have beeu attacked by the larva of some species of 
Anthomyia closely allied to tllc Cabbage Maggot and Onion Maggot. The exact spe
cies can not he ascertaine!l witllout r earing the insect to the adult or "fly" state. 
This insect could not possibl,\· have l>cen imported with the seed, ant! it will be very 
interesting to know tlle nature of the crop previomlly planted on the same ground, 
or, if new grou ntl , tlle nature of the vegetation he fore planting. None oftlle remerlies 
which llave l>een heretofore suggested can b e applied with any satisfaction on such 
a larg~ scale, aud at this distance it is difficult to advise; and probably the best 
thing to be done will be to send you one of our California agents.-[ June 1, 1891.] 

Remedies against Sand-flies and Mosquitoes. 

During two seasons of field work on the Geological Survey of Canada:;: have found 
pyrethrum powder an excellent thing to burn in the tent to stupefy and kill mosquitoes 
and l>lack and sand flies . This powder is known by all druggists as "Insect Powder," 
or as "Pyrethrnm Powder," and sometimes as "Dalmatian" or "Persian Insect 
Powder." It is a p erfect "God-send" to tired men in the field after a hard day's 
work. Have also seen it used in the l10uses and stores of the Hudson Bay Company. 
When you retire to your tent at night, or for a nap at midday, close all tlle sides and 
the door of the tent, and bnrn al>out e noug h to cover a penny. Make the powder 
into a little pyramid or cone, on top of bark, stone, tin, or any other article, and light 
the tip witll a matcll . It \Yill smolder away, and tlle fumes will quite stupcfyall 
t.he mosquitoes in the tent. It is nse!ess out in the open, but I have found ''Hind's 
Black Fly Cream" (prepared by A. S. Hind, pharm:H'ist., Portland, Maine), an exce\
lent preparation for repelling £lirA, Ptr,. It shonlrl he appli ed every few hours when 
tbe flies are bad.-lA. M. Campbell, Box 126, Perth, Ontario, 1\Iay 12, 1891. 

REPLY.- " .. * The nse of p~Tethrum whiclt you d escr il>e is by no means new, 
but your testimony as to its value i~ wort.h recording, antl your recommendation of 
the "Black Fly Cream " is of va.lnr.-[ May 1!'>, 1891.] 
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The Horn Fly in Virginia. 

I inclose two H["'"intell:; of the" Horn Fly' ' that has l>L'<'II torturing our cattle for 
several years. This 1ly first attractc<l uotice tlw sutunwr of li'itl~l by appearing in 
swarms an<l S!'ttlin~ arontHl the horns of t.he cattle, seeming to do no damage heyoncl 
worrying- them. Tho next year the cattle, especially the milch co"·s, commenced to 
show tho result of the annoyance hy falling off in flesh and in the flow of milk. 
They h:t \'(' ncvPr n•coycre<l from the attacks of 1890. This spring tho fly has already 
appeared in number><, and now t.hey attack the cows in a new way, by causing nnmer
ous sores (under the belly principally). A Jersey cow just bought by us, and brought 
only 1:! miles from here a fortnight ago, has been especially attacked. A half-dozen 
8ores have already appeared on her body. She has fallen off in her flow of milk and 
in flesh. I haYe liberally aunointed the cows with a preparation of tar, lard, and 
crude carbolic acirl, but it does not drive the pest away; they settle wherever the 
hair is free from the ointment. I ~an you direct me what to do ? ls there any way in 
which they can be kept from the cattle V What is the genus of the fly f " " 
-[J. S. Strayer, box 31, Port Republic, Virginia, May 4, 1891. 

REPLY.-I am mucll obliged to you for this note concerning the occurrence of this 
insect in your neighborhood, and send yon by accompanying mail a copy of a pam
phlet which treats of its life-history and the best l'emedies ~o far tried. I shall be 
glad to have yon try the remedies t.llere mentioned and inform me of t.he result. I 
may take an occasion ifeveutsjustify to send an_assistant to Port Rcpnulic later in 
the season.-[May 5, 1891.] 

A Plague of Grasshoppers in Idaho. 

I understand there has been a commission constituted to examine am] inquire into 
the grasshopper districts. Til is section has been a very great sufferer from this plague 
for five consecnti" e years. They seem to be native. They are of a small black variety 
and rlo not seem to migrate. Farmers are prevented from raising crops, cereals, and 
vegetables, and will soon be compelleu to desert their farms and homes unless tlley 
get relief. lf it is in the power of your Department to render aid , for the sake of 
humanity do so.-[Geo. B. Hill, Bellevue, Irlaho, May 11, 1891. 

REPLY.- • " " Tllere has been no commission recently constituted for the 
purpose which yon mention , and the Entomological Commission, which was organ
ized at the timll of tho Kansas and Colorado outbreak in 1874 to 18i6, ccr.sed to exist 
about 1."'81. TheEntomologist of this Department, however, Prof. C. V. Riley, was 
chief of that commission and is much interested in the subject of damage by grass
hoppers. Bulletin No. 25 of this Division goes over the whole subject of destructive 
"locnsti! or grasshoppers." Full information is given in this bulletin regarding the 
necessary remedies in such cases as yours. The Entomologist woulu be very glad 
to have yon smHl ou specimens of the particnlar species which is proving so injurious 
in your w•ighhorlwo1l . " " " -[May 16, 1891. J 

Pacific Coast Termites. 

I seiHl a few li\'e inserts. I think you told me once they are Tennites. The winged 
form was plentiful last Jan nary, but I only saw three when I took these. The soldiers 
are not }Jlcntiful. Where I chop the old woo<l there may be quantities of the smaller 
ones, and only an occasional soldie1~ . Perhaps thny hide fatther away. The soldier 
ntnst help some to provide food . I placed a few in ajar, and pnt in a fly . The sol
<lwr hacked, and then witll a rnn and a jump attacked the fly, anll soon severed the 
l1e:ul ·from the body, and left it to look for wore. OtiH"r ants went immediately to 
HIH·king the headh~ss trunk :md the head. 

llow 1nany forms a n•. likely to he fonn<l iu one colony? I ha'·" foun•l very few small 
soldi,·rs; only two or three (IVeu.-[l\lt·s. A. E. llnsh, :-;an .Jose, California, May :.!4, 
18!11. 
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l{EI'LY . - Thn insect. wl1ich you send iR one 'lf tho common l'acific coaHt forn111 of 
t.he so-c:tllt•tl "\\'hill• Ants," anll j,; known as 1iTmopsis augnsticolli.1. Your note 011 

the habits of tho spceies is \·ery intl>rC'sting. I alll not familiar with auy detailed 
account of the habits of this g·ennH, bnt there are likely to be four forms-mal(\, female, 
ordinary worker, and soldier. If you have the opportunity, a careful study of its hab
its will be important, aml I should bo gl::ul to receive from you specimens of all the 
forms-[M;~.y 4, 11'391.] 

GENERAL NOTES. 

M.A.SS.A.CHUSE'l'TS LA\\'S .AND REGULATIONS AGAINS1' 1'HE GYPSY 
MOTH. 

AN ACT to provide against depredations by the insect known as Ocneria dispar, or Gypsy Moth. 

Be it enactetll>y. the Senate aurl House of Representatives in Cl'ueral Court assembled, 

and by the authority of the same, as follows: 
SECTION 1. The St.ate Boa.nl of Agriculture is hereby authorized, empowered, and 

directed to provide and carry into execution all possible and reasonable measures to 
prevent tho spreading and to secure the extermination of the OcuCI·ia dispar, or Gypsy 
Moth, in this Common wealth; and to this end said State Board of Agriculture shall 
have full authority to provide itself with all necessary material and appliances and 
to employ such competent persons, sorvantfl, uud agents as it, said State Board of 
Agriculture, shall from time to time deem needful in the execution of tbe purposes of 
this a0t; and said State Board of Agriculture shall also have the right itself or by 
any persons, servants, or agents employed by it, said board, under this act to enter 
upon the lauds of any person. 

SEC. 2. The owner of any laud so eutered upon, who shall suffer damage by such 
entry and act~ done thereon by said State Board of Agriculture, or under its direction, 
may recover the same of the city or town in which the lands so claimed to have been 
damagPtl are situate, by action of contract; but any benefits received by such entry 
and the acts done on such lands in the execution of the purposes of this act, shall 
be determined by the court or jury befoi·e whom such action is heard, and the amount 
thereof shall be applied to the reduction of said damages, and the Commonwealth 
shall refund to said city or town one-half of the amount of the damages recovered. 

SEc. 3. Said State Board of Agriculture shall have full authority to make from 
time to time such rules and regulations in furtherance of the purposes of this act as 
it shall deem needful; which rules and regulations shall be publi3hed in one or more 
newspapers published in the county of Suffolk; and copies of such rules and regu· 
lations shall be posted in at least three public places in each city or town in which 
said Ocncria dispar, or Gypsy Moth, shall be found by said State Board of Agriculture 
to exist, and a copy thereof shall be filed with the city clerk of each such city, and 
with the town clerk of each such t~;nvn; and any person who shall knowingly violat~ 
any of the provisions thereof shall bu punished for each such violation by a fine not 
exceeding twenty-five dollars. 

SEc. 6. Any person who shall Jllllrposely resist or ohstruct said State Board of 
Agriculture, or any persons, servants, or agents employed by it under this act, while 
engaged in the execution of the purposes of this act, shall be punished by a fine not 
exceeding twenty-five dollars for each offence. 

SEC. 7. It shall be unlawful for any person knowingly to bring the insect known 
as Ocneria dispar, or Gypsy Moth, or its nests or eggs, within thit> Commonwealth; or 
for any p_erson knowingly to tra?spor~ s~id i?sect, or its nests or eggs, from any 
town orCity to another town or CJty w1thlll this Commonwealth. Any person who 
shall offend againat the provisions of this section of til is act shall be punished by a 
fine not exceeding two hundred dollars or by imprisonment in the house of correction 
not exceeding sixty uavs. or by both said fino and imp risonmeut. 
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SEC. H. The said State Board of Agricnltnro may exercise all tho duties and powers 
herein conferred upon sa ill hoard by aud througll its secretary awl such members of 
~aid Board a.~ said lwartlntay dc~igual,e aull appoint to have in <"harge in conjunc
tion with its secretary in the execution of the purposes of this act. 

At a special meeting of the State Board of Agriculture held April 28, 1891, to con
sider au act of the Massachusetts legislature entitled "An act t.o provide against 
depredations by the insect known as the Ocneria dispar, or Gypsy Moth,'' and to pro
vide for carrying out the provisions of said act, it was voted that William R. 
Sessions, N. S. Shaler, and Francis H. Appleton be a committee of the said board to 
exercise all the dnties and powers conferred by the above-mentioned act upon the 
State Board of Agriculture. 

RULES AND REGULATIONS. 

WILLIAM R. SESSIONS, 

Secretary. 

I. All persons are forbidden by law to remove the Gypsy Moth, its nests, or eggs 
from one place to another, in any city or town, and are requested to exercise care 
against so transporting the Gypsy Moth on teams and carriages. 

2. All persous are forbidden to remove from the present locality in the towns of Med
ford, Everett, Chelsea, Malden, Melrose, and Arlington any hay, manure, wood, bark, 
trees, rags, lumber, or shrubbery of any kind, without a written permit from the 
department. All loads must be well covered with canvas covers. 

3. All persons are forbidden to, in any way, imitate or erase the marks employed 
by this department to designate trees, fences, or buildings which are infestecl or have 
been cleaned. 

4. All vehicles leaving the above-named district may be stopped by the officers of 
the department, and delayed until their contents have been sufficiently inspectecl to 
cletermine the fact that they are not liable to transmit the eggs or any other form of 
the insect. 

5. No person shall remove the bark from trees, nor attempt to scrape and clean 
them, without first notifiying this department, and having saitl trees thoroughly in
spect.ed, and if found infested, cleaned under its direction. 

The eggs of the Gypsy Moth are frequently scattered abroad by scraping the trees 
and by careless gathering; therefore, all persons except the authorized agents of this 
department are forbidden to remove the eggs of the Gypsy Moth from trees or other 
objects upon which they may have been deposited. 

Real-estate owners and tenants are requested to de~troy all other forrns of the 
moth which they may find upon their premises. 

6. All persons upon notice are required to confine their dogs while the agents of 
this department are at work upon their premises. 

7. Owners ancl tenants are requested to gather and burn, before June 15, 1891, all 
rubbish and useless material upon their premises that may provide nesting places for 
tl1o insect and to till with cement or other solid material all holes in trees upon their 

I . prenl!ses. 
8. All persons are requested to keep the windows of their .hou&es protectei by 

screens (luring the summer months, as it is found the insect often lays its eggs in the 
houses wherever it can gain admittance. 

9. All persons having reasonable cause to believe that the eggs, caterpillars, or 
other forms of the Gypsy Moth exist on or about their premises are earnestly re
quested forthwith to notify E. H. Forbush, director, by letter addressed to his office 
in Malden, Mass. Information of their existence in isolated or unexpected lbcalities 

1 will be gratefully received, and all persons furnishing such information will receive 
tho thanks of the department. 

10. Notice is hereby given that it will, in ~ome cases, be necessary to remove boards 
from fences or buildings. In all cases they will eventually be replaced, if possible, 
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without tlamago to tho strnct.nn•. Att.·ut ion is •·a llot! to t.h11 f:wt that any l!:unagp 
tlono hy tho a~··nts or Bl'rv:~nt.s of t.his dt•p:trl .nH·JJt in t.lw work of •·xtt•rnJinating t.lw 
moth 111:11' he l'Pt'O\' t'retlnJHIPr provisions of .~t'd. wn :!, as a.l""" priJJ(.od. 

Att•·•Jtlon is also callotl to 1wctiou 6 as above printed, whieh sots forth t.lw po•.:J.l
tiPs ft1r ohstrnd.mg any servant or ageut of the State lloar•lof Agricnltnn,, 

1). Courteous and considerate conduct is expected of all agents anll emplo~·<\s of 
tlw department. Complaints in writing concerning any infraction of thi~ rnlt- should 
best•nt to thn tlirector aUtl will be heard by him or the committnn. 

WrLLIAM n. SEssw~s. 
N . s. SHALEH, 

F . H. APPLET0:-1, 

Commi fl et of State Boa.rd of .dgriculturt. 

THE EX'l'ERMIN.A.TION OF THE GYPSY MOTH. 

Ahont thl' middle of June the entomologist made a short trip into 
tlw districts of l\[assachusetts most se,·erely visited by t.he Gypsy 
1\Ioth, with a view of observing the state of things and because it had 
l>ern reportc•l that the efforts being made to exterminate the pest were 
somewhat unsatisfactory. Au investigation of the methods employed 
resnltf'll in the conviction that they were not likely to be successful. 
Tile meml>er:-> of the committee having the matter in charge were unable 
to give much personal attention to the work, aml tbe spraying was being 
performed in a crude and unsatisfactory maimer, and without entomo
logical supervision of an advisory character. No well directed and 
carefully eonducted experiments had been made to ascertain what spe
cial metl;ods are best for this specific case. As a cousequence widely 
\arying res nits had been obtained and in no instance, where trees were 
examined that had l>een treated, was it difficult to find living caterpil
lars yet n pon tbem. The need of some one experienced in entomological 
matters to make proper biographic notes and to direct proper experi
mentation was apparent, and the fact was strongly urged upon Mr. 
Sessions, tue chairman of the committee. It has recently been learned 
that arrangements have been made with Prof. C. H. Fernald wbereby 
he will give active personal supervision to the work. This is a step in 
tbe right direction. 

As tile possibility of extermination becomes doubtful, all effort look
ing to the control of the species as one to be continually dealt with 
grows in importance, and it itJ strongly recommended that an effort be 
made to introduce some of tile natural enemies of the species which are 
known to occur in Europe. The difficulties which the committee have 

" to encounter are great. Tllere is much prejudice against the use of 
Paris green, and individuals have interfered with the work more or less 
seriously, in some rases forcibly. 

HOT WATER FOR TilE ROSE CHAFER. 

It seems from the experience of the present season tllat tbe Rose 
Cllafer (Jlal'rodactylus subspinostts) is peculiarl.v susceptible to the ac 
tiou of hot water. :Vft~. ~- '). Kellogg, of Vineland, New Jersey, was 
the first to suggest tll1s 1tlea to us. He wrote us under date of JuneS 
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that for the previous five days he had been experimenting, aml had dis
covered that without doubt water heated even to a comparatively low 
temperature will kill the beetles. He had previously experimented with 
vegetable infusions, and was led to the discovery by the fact that his 
infusions were efficacious when warm, but useless when colu. He further 
wrote that. he conducted his experiments before Colouel Pearson and Mr. 
John B. Smith, and that they would test the matter further. We im
mediately wrote to one of our Virginia correspondents, Mr. J. S. Strayer, 
of Port Republic, Virginia, asking him to test the remedy, aud he re
ported perfect success. 

On June 12 we again received a communication from Mr. Kellogg 
confirming his previous information, and desiring us to take the matter 
up by having a machine perfected for the application of steam. The 
use of hot water for this purpose was also independently discoYered by 
Mr. E. S. Carman, of the Rural New Yorker. Unuer <late of June 22ud 
Mr. Carman desired our opinion on au editorial note which was prepared 
for his paper, and which gave an account of the means by which be had 
arrived at the discovery. He noticed that during the hottetSt part of 
the day on J nne 15 the "Rose Bugs" sought shelter. He collected a 
number and placed them in a white paper box and exposed the box to 
the sun. In au hour or so the beetles were dead, when the temperature 
in the box was found to be 110° . Dropping them upon the soil when 
exposed to the direct rays of the snu had the same effect, and the beetles 
uie«l apparently in 30 seconds. Tlte temperature of the soil was found 
to be 1290. Other specimens were then placed in a box and a table
spoonful of water of a temperature of 120° was poured into the box and 
immediately poured out. The beetles were instantly killed. Other ex
periment8 were made with a spray pump1 which resulted in the conclu
sion that a comparatively close spray of 125° temperature will invaria
bly destroy the insect. 

The evidence, both of Mr. Kellogg and of Mr. Carman, would seem 
to be so conclusive, that we were quite surprised, in some experiments 
of our own, to find that it was not very fully borne out. The season 
for the Rose Chafer in Washington had well-nigh passed, and we found 
comparatively few beetles to work upon. The experiments were con
ducted at our residencP-, at Sunbury, by Messrs. Marlatt and Chitten
den, of the Division, and they showed that e,·en at a temperature of 
of 135° F. the beetles recovered slowly, after being actually immersed. 
Others sprinkled at close quarters with water at this temperature recov
ered, one flying away in two or three minutes afterwards. At 12so, 
when immersed for five seconds, all experimented with recovered, 
whereas two immersed one minute at a temperature of 1250 were killeu. 
This difference in results is difficult to account for, and the matter is of 

· such great interest that we have seut Mr. A. B. Cordley to New Jersey 
with a view of experimenting on a still larger scale not only witb 
hot water but also with steam, as it is evident that the use of hot 
water, where it is to be applie<l at any 4eight, has many impracti· 
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cable feature~;;, as all fine spraying will rapidly cool the temperature, 
whereas if steam is generated, the required temperature can be more 
easily made to reach the insects. Incidentally also we wisht>ll to have 
further experiments made with tile kerosene emulsion, with pyrt>thrum 
extract, and with kerosene extract of pyrethrum. The one great diffi
culty in the way of using effecti,·e destructive agents against the Hose 
Chafer, as we ha,·e pointed out in tile columns of tilis Bulletiu, and as 
we indicated to l\Ir. Carman upon the announcement of his discovery, is 
the continuous incoming of fresh beetles wheneYcr they are excesssively 
abundant, the result being that after destroying e\·ery beetle upon a 
given plant in the moming they may coYer it again iu the eYening. A 
good and simple method of killing, however, will be of immense value, 
because of the fact that every female beetle destroyed will not only les
sen the injury to some extent at the time, but will also tend to lessen it 
very materially for the ensuing year. 

NEW HORTICULTURAL LA. WS FRO:\I CALIFORNIA. 

The following is the full text of the amendment to the act to promote 
the horticultural interests of the State of California, passed during the 
last session of Congress, and defining the duties of the county boards 
of horticultural commissioners: 

CHAPn:R CLXXXVIII.-An act amendatory of an act entitled "An act to amend nn 
act entitled 'An act to promote the horticultural interest of the State'" approved 
March 14, 1881, approved March 1\J, 1889. 

(Approved March 31, 1891.) 

SECTION 1. Section 2 of said act is hereby amenued so as to rcau as follows: 
SEC. 2. It shall be the duty of the county boaru of horticultural commissioners in 

each county, whenever it shall ueem it necessary, to cause an inspection to be made of 
any orchards, or nursery, or trees, plants, Yegetables, viues, or fruits, or any fruit· 
packing house, storeroom, salesroom, or any other place or articles in their jurisdic
tion, and if found infested 'Yith scale insects, or cvdlin moth, or other pests injuriouM 
to fruit, plants, vegetables, trees, or vines, or with their eggs or larvre, they shall 
notify the owner or owners, or person or persons in charge or possession of the said 
places, or orchards, or nurseries, or trees, or plants, vegetables, vines, or fruit, or 
articles, as aforesaid, that the same are infested with said iusects, or other pests, or 
any of t.hem, or their eggK or larvre, and they shall require such person or persons to 
eradicate or destroy the said insects or other pests, or their eggs or larvm, witll.in a 
certain time to be specified. Said notices may be served upon the person or persons, 
or either of them, owning, or haYing charge, or having possession of such infested 
place, or orcharu, or nursery, or trees, plants, vegetables, vines, or fruit, or articles, 
as aforesaid, by any commissioner, or by any person deputed by the said commis· 
sioners for that purpose, or they may be served iu the same manner as a summons 
in a civil action. Any anu all such places, or orcharus, or nurseries, or trees, plants, 
shrubs, vegetables, vines, fruit, or articles thus infested, are hereby adjudged and 
declared t.o be a public nuisance. And whenever any such nuisance shall exist 
at any ph:.ce within t.heir jurisdiction, or on the property of any non-resident, or 
on any property, the owner or owners of which cannot be fonn<l by the county 
board of horticultural commissioners, after diligent search, within the county, or 
ou the property of any owner or owners upoQ which notice aforesaid has been 
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served, and who shall refuse or neglect to abate the same, within the timo specified, 
it shall be the duty of the county board of horticultural commissioners to cause 
said nuisance to be at once abated, by eradicating or destroying said insects or 
other pests, or their eggs or larvro. The expense thereof shall be a county charge, 
and the board of supervisors shall allow and pay the same out of the general fund 
of the county. Any and all sum or sums so placed shall be and become a lien on 
the property and premises from which said nuisance has been removed or abated, 
in pursuance of this act, and may be recovered .by an action against such property 
and premises, which action to foreclose all such liens shall be in the proper court 
by the district attorney of the eonnty, in the name and for the benefit of the 
county ma.king such payment or payments, and when the property is sold, enough 
of the proceeds shall be paid into the county treasury of such county to satisfy the 
lien and costs; and the overplus, if any there be, shall be paid to the owner of 
the property, if he be known, and if not, into the court for his use when ascer
tained. The county board of horticultural commissioners is hereby vested with 
power to cause any and all such nuisances to be at once abated in a summary manner. 

SEC. 2. This act shall take effect and be in force from and after its passage. 

INSECTS STOPPING TRAINS-A l'RUE STORY. 

On page 30 of vol. I of INSECT LIFE, under the caption "Caterpil
lars stopping trains-a newspaper exaggeration," we gave an account 
of the supposed stopping of trains on a trestle over the Pedee River in 
South Carolina, in 1887, by myriads of Cotton Caterpillars, which 
proved upon investigation to be a grClSS exaggeration. The present 
spring, four years later, the Et•ening Star of Washington, under date of 
May 4, published a dispatch from Charlotte, North Carolina, stating 
that the rails on the Carolina Central Railroad were recently covered 
inches deep with caterpillars, and that for three days in succession 
trains were brought to a dead standstill, the driving wheels of the 
engines slipping round as though the rails had been thoroughly oiled. 
The engineers were obliged to exhaust the contents of theil' sand boxes 
before crossing the strip of swamp from which the caterpillars seemed 
to come. The rails and cross-ties were said to be obscured from sight, 
and the ground and swamps on each side of .the track were coYered 
with millions of the crushed caterpillars, and from the mass an unen
durable stench arose. 

On May 6 we sent one of our assistants, Mr. A. B. Cordley, to Char
lotte, and upon his investigation the facts as stated were found to be 
substantially true. The locality where the caterpillars were most 
abundant was at the "Big Swamp," about eight miles east of Lumber
ton. The species proved to be the Tent Caterpillar of the forest ( Clisio
campa disstria Huebn.). Mr. Cordley drove for eight miles through the 
forest from Lumberton to Big Swamp, and noticed that nearly all the oak 
and gum trees were completely defoliated. He was told by a gentleman 
who had recently traveled nearly all over Robeson County and an 
adjacent county, that wherever he bad been the oaks and gums were 
badly defoliated. Mr. Cord ley also interviewed the crew of one of the 
trains which was stopped, and ascertained that the newspaper account 
was perfectly correct. He found that the e~tr~ordinary ~oundance of 



478 

the (':ltPrpillars was prolmhly due to the faet that the country immedi
atl'ly to the cast of Lumberton is low and swampy, awl in the past 
much of it has been over-tlowetl for a longer or shorter period 'lnriug 
the winter awl spring. Last summer, howcYer, a canal wao.; tlretlgeu 
through the swamp, in consequence of which the wa.ter the past wiutcr 
and spring has ueen nHteh lower than usual. It is quite probable that 
to this fact the cxtraonlinary unmber of lar\'a' may ue clwrged, tl.te 
improved conditions due to drainage haviug encouraged the multiplica
tion of the species. 

This outbreak of 0. dis~tritt is of interest chietly jn that it ermules 
us to atld two more geuera to the list of its food plants. Iu Psyche IV, 

p. ~75, 1\lrs. A. K. Dimmock gives references wllich. sl.Jow tl.Je lan·;t~ to 
feed upon plants of the following genera: Quercus, Jnglaus, Fraxiuus, 
Tilia, l{osa, Uarya, Pruuu§>, Acer, Crat:egus, aml Fagus. 'l'o tllese we 
may uow add Liquitlaml.nu· autl Nyssa, for the lanm were fouutl feed
ing freely upon uoth the Sweet Gum (Li!Juida.mbar ~tyracijlnn) a1Hl the 
Sour Gum (Nyssn multiflora). lndeed, the Sweet Gum seemed to be its 
favorite food plant, for almost invariably these trees were completely 
defoliateu, while maples, hickories, and even oaks iu tlte innueuiate 
viciuity were often scarcely injured at all. Next to the Sweet G urns, in 
the amount of injury received, were the various species of oaks, allll 
then tlw Sour Gum. 

We notice in the Scientific American of recent date that a similar 
occurrence was reported from Mankato, Minnesota, May 23. The lanm 
were not determined, but the statement was made that tltey occurreu on 
the railroad tracks in such enormous numbers that the engineers 
exhausted their sand boxes, and one freight train took au hour and ten 
minutes to go two miles. 

Almost auy insect when abnormally auundant will prevent proper 
traction of railroad wheels, and accounts of train stopping occur almost 
yearly. Tl.Je insects most often involved are, the Army Worm, the 
Cotton \Yorm, the Tent Caterpillar of the forest, and Yarious migra
tory locusts. 

In another case, recorded in the New York Herald of May 31, tl.te 
insect was llOt a caterpillar, uut a large bug or ueetle, eitl.Jer Belostoma, 
Dytiscus, or Hydrophilus. The locality was near Brighton Corners, 
New York (a place near Syracuse); and the story goes that as a freight 
train approached a deep dark cut over ·which an electric light was 
placed, the eugineer noticed a dark moving mass extending for GO feet 
along the track. With some hesitation he drove his train into the mass, 
which thereupon emitted a number of loud crackling noises like toy 
torpedoes. The wheels began to slip and the train was finally brought 
to a standstill. An examination showed the presence of swarms of 
insects which were deseribetl in the Jlemld as bearing a resemblance 
to the electric-light bug, a popular uame now given to Belostmna. 

The electric light over the cut accounts for tlte ISW&rm, wbi<:4 wa~ 
probably compo~:>eq largely of water-beetl~~~ 
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SOlliE NOTE::; ON IOWA INSECTS. 

The present spring bas been an unusual one with regard to the abun
dance of a number of species .of insects, and some of the olJservations 
made are perhaps '\vortby of early record. 

The W bite-winged Billio (Bibio albipennis) has lleen present in phe
nomenal numbers and bas attractecl attention far and wide. I ha\c 
bact specimens from a 11umber of localities, reports from others, and 
here at Ames it bas been present in numbers never before observed. 

One point with reference to its appearance in many localities is tllat 
so many report it as injurious to veg·etation, a]J(l such statements as 
"eating corn, potatoes, * * * and. cver,rtbiug-," or ''killing the 
fruit," and others equally strong, indicate a strong belief on the part 
of the observers that they ha Ye actually seen such injury. None have 
sent specimens of injured plants, and while there is perhaps a bare pos
sibilit.y that they conld do some damage in blossoa1s, it seems more 
probable that they have excitecl attention by their immense numlJers, 
and any injury found on the plants where they cluster bas been ascril.Jed 
to them. No damage to any of the plants they rest upon has been 
observed. in this locality. 

The Plum-leaf Plant louse (Aphis prtmijolii) is another species tl1at 
has been wonderfully abullllant, so much so that for a time specimens 
were received almost every day from correspondents in widely sepa
rated localities. In some cases tbe injury reported was such as to have 
very serious effect upon tlie trees. The great amount of cnrling of tile 
leaves renders thorough treatment with kerosene emulsion quite diffi
cult for this species, and makes it specially important to begin treatmont 
as soon as the lice first make their appearance. 

The Currant Aphis (Myzus ribis) ancl the Cherry Apllis (Myztts cerasi 
have also been unusually plentiful, as indeed are almost all the com
mon species and a Humber tllat have uever lleea olJsen-ed here before. 

Agallia sanguineolenta Prov. was very abundant in grass in early 
spring, and wit.h the appearance of lleets has attacked them. 

Deltocephalus deb-ilis is fairly swarming in blue grnss, and I have 
found tllat for capturing these the most successful hopper-dozer yet 
tried is simply a long flat strip of sheet iron coveretl with coal tar and 
drawn flat on the ground. 

Cutworms are very abundant, an<l reportecl destructive in many lo· 
cahties.-[Herbert Osborn, AmeR, low<~., June 2, 1891. 

PRECAUTIONS IN INVES'l'IGA'l'ING THE lll'l'ES OF POISONOUS ANiliU.LS. 

Dr. R. vV. Shufeldt bas favored us with a copy of llis paper entitlecl 
"Medical and Other Opinious upon tile Poisonous Nature of the Bite 
of the Heloderma," and although this paper <loes not trench upon our 
province, the author's conclu::;ions as to precautions will apply equaU.y 

3329-N o. 11-± 
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well in the iunstigatious of the bites of poisonous insects atul ~piders. 
Ill' says, where the person has been hitteu: 

Ascntain, if possible, the t>xact condition of the patient at the time of 1 he iuflic· 
tion of the wonu<l , u;; rnganh1 Loth sobriety and his geueral condition, making Hllru 
that the reptile that intlicted the bite was a spe!'imen of <l· llolodenna. Be careful 
not to del!tl oy the victim with tho remedi!'s you administer to o1f~et the effects of tho 
bite. A quart of raw whisk~· . practically gh·en at one tlmw, may prove ntore fat.al 
than the bites of tenll elodermas. If tlw patient dit·s after tho ui to of one of the n·p
tiles bt~ :;uro to ascertain whether it was from the effects of the bite or from the effects 
of the remedies administered. The locality of the bite and other matters, of courHe, 
should al~>o be carefully noted . 

SOME 'l'ASi'>lANI.A.N FRUIT PESTS. 

In a note on some injurious and beneficial insects of Australia. and 
Tasmania, published in INSECT LIFE, yoJ. r, p. 361, mention was made 
of the periodical . appearance and depredations of the " Green Bug," 
Diphucephala splendens in orchards of both Australia and Tasmania. 
On the authority of .1\Ir. Keene, of tlle latter colony, residing in the lit
tle hamlet of Kingston, the statement was ma<le that this insect 
appeare<l regularly eYery four years, but, like our veriodical Cicada, 
occurring during different years in different localities. In February, 
1889, 1\lr. Keene told me that the year 1890 was tile one during whicil 
tlley would uext occur in llis locality. Strictly in accordance witil this 
statement, my friend aud correspondent, Mr. Horace Watson, then 
residing at Kingston, but now living at Sandy Bay, near Hobart Town, 
writes me that the pest llad put in its appearance in the neighborhood 
of Kingston au<l had seriously iujured tlle apple orcllards by destroying 
tileir foliage. In accordance with the data they will be due to appear in 
the Kangaroo Valley and about ~o\)art early in 1892, and, as my friend 
is now well provided witil American appliances for spraying, we sltall 
look for some interesting results from the effects of arsenical poisons. 

Mr. Watson semis specimens of a "leach" wilich iujures the foliage 
of Cherry, Pear, and Scarlet Hawthorn. Dr. Riley, wilo has kindly ex· 
amined tilese larv::e for me, says they are not distinguishai)le from those 
of our Pear Slug, Selandrirt cemsi, an<l the leaves sent witll tllem from 
Tasmania show an injury exactly similar to that cause<l by the Pear Slug. 

Late in 1889 considerable apprellension was excite<l by the occur· 
renee of a small grub in the fi'uit of tile Cherry about Hobart, especially 
injuring Yarieties like the Florence and Bigaroo. Mr. Alexander Mor· 
ton, F. L. S., after examination, expressed the opinion that the pest was 
tlle gruh of our Plum Curculio, Oonotrachelus nenuphar. What the final 
outcome of the matter proved to be I have never learned; but until 
our little Turk has reached the Pacific slope there is little reason for 
our Austlaiau cousins to fear itR appearance among them. Should 
the pest attack fruits other than cherries it migllt not be a bad idea for 
our California fruit-growers; to \)e on the lookout for its importation, 
wuich appears the l!lOf?t Ukely of the two to occur.-[F. M, Webster, 
May 4, 1891. J 
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AFRICAN MICRO-LEPIDOPTERA. 

Lord Walsingham read a paper at a recent meeting of the Entonw
logical Society of London entitled "African Micro-lepidoptera." In 
this paper nine new genera were described, viz : Autochthonus, type A. 
chalybiellus, Wlsm.; Scalidoma, type Tinea lwrridella, Wkr. ; Barbaros
cardia, type B. fasciata, Wlsm.; Odites, type 0. natalensis, Wlsm.; 
Idiopteryx, type Oryptolechia obliquella, Wlsm.; Jllicrothauma, type Jlf. 
metallijera, Wlsm.; Licmocera., type L. lyonetiella, Wlsm.; Oxymachseris, 
type 0. niveocervina, Wlsm.; Micropostega, type M. ceneofasciata, Wlsm. 
Several European genera were recorded as new to the African fauna. 
The American genera Phcccasiophora, Grote; (Eta, Grote; Polyhymno, 
Cham b.; Strobisia, Clem.; Anorthosia, Clem.; Ide, Cham b.; and 
Zamthra., \\kr., were described as occuning in Africa. The genus 
Philobota, Megr., hitherto confined to the Australian region, was also 
recorded. The Indian genus Timy1·a, Wkr., was represented in Africa. 
Nigilgia, Wkr., was identified as a synonym of Phycodes, Gn. Poly
ltymno, Chamb., had been redescribed as Oopocercia by Zeller. Tera
topsis, Wlsm., was a synonym of Oacochroa, Rein. 

Seventy-one species were described as new. The paper when pub
lished will be accompanied by colored figures of all the new species and 
structural drawings of the new genera and other genera which have 
hitherto not been figured. 

The part of the paper which deals with Oryptolechia, Z., and its allies 
will especially interest American entomologists, for, as Lord \V" alsing
bam possesses the majority of the types of Zeller's genera lle has been 
able to clear up the confusion that surrounded this group, owing to Zeller 
having changed his original types in his subsequent work. 

EFFECTS OF 1'EMPBRATURE ON 1'HE COLORING OF LEPIDOPTERA..* 

In part r of the Trans. Ent. Soc. London, :1Ir. Merrifield publishes 
the details of a series of temperature experiments in pedigree moth
breeding, begun in previous years, on the pupa of Selenia illustraria 
and Ennomos autumnaria. 

By careful and long continued experiments he has demonstrated the 
possibility of producing artificially from a single brood of a moth, sub
ject to seasonal dimorphism, four distinct "temperature" varieties, Yiz.: 
summer markings with summer coloring, summer markings witlt au 
approach to spring coloring, spring markings with summer coloring, and 
spring markings with spring coloring. The conclusions reached as a, 

result of tltis series of experiments are, that the coloring and markings 
of the moth are affected by the temperature to which tlte pupa is ex
posed, the markings being chiefly affeetetl hy long contimw1l exposure; 

*Conspicuous effects on the m:trkiugs and coloring of Lepidoptera cansetl by ex
posure of the pnp:u to difi'erent temperature conditions. By :Frederic Merrifield, 
I<'. E. S., Trans. Eut. Soc. Lomlon 7 1891 1 part l (March), pp.155~167. 
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that the coloring- is afl'ected chiefly during- the :-;t .age before the coloring 
of the perfect insect begins to show; that a low tt•mpemture during 
this stage causes darkening, a lligh temperature IH'Oiluciug the opposite 
eft'ect, a difference between 80° and 51° being snfiicieut to prouuce tbt~ 
t•xtreme variation in darkness caused by temperature; a further lower· 
ing of temperature Laving no further etJ'ect; that nearly the full effect 
in coloring- may be produced by a range of temperature of from 7GO or 
soo to 650 in autumnaria, and from 73° v·, u0° in illustrari(t _: tllat dry
ness or moisture during the entire pupal period llas no appreciable 
effect on tl.Je coloring of the arlult. 

A general conclusion wllich the author yenturcs to suggest-provi<IP.u 
we accept the theory of Professor Weismann that existing· forms of 
North American and European I~epid.optera have come down from a 
glacial period-is, that" icing" the pupa causes the insect to revert to 
its earlier form, and that experiments of the ll<Ltnre here recorded migllt 
be of material assistance in tracing the evolution of tLe markings on 
the wing-s of the most highly developed forms. 

In a supplementary note Mr. Merrifield adds that it is possiuie to 
cause either the summer or winter form to take 011 the coloring of the 
other. and produce from moths from the summer pupm, specimens that 
resemble tllose from the winter pupm, but not vice t•ersct. The paper, 
incl~ding a table and supplementary notes, covers thirteen paves of 
text, an<l is illustrated by a plate of 16 life-like chromo-litlwgrapllic 
figures. 

ANOTHER CARNIVOROUN llV1"l'ERFL Y. 

The North American Feniseca tarquinins was tile first Diurnal Lepi
llopteron known to he carnivorous in the lan'a state, its food bciug 
\arious species of Pemphigus (See Riley's remarks, Am. Nat. for Juue 
1886). We now learn from Mr. de Niceville's great work ou Butterflies 
of India, Burmall, and Ceylon, vol. III (as reviewed by i\fr. S. H. Scuu
der, in Can. Ent., Yol.22, No. 10, October, 1890), that the East Indian Ly
crnnid genus Spalgis has also carnivorous habits, the larnL preying upon 
a species of Dactylopius. Dr. Holland's suggestion (Can. Ent., vol. 19, 
No.4, April, 1887, p. 61) that the East IIHliun Lipltyra brassolis migllt also 
have a carnivorous larva was based solely upon similarity in structure 
of the imago and has not yet been confirmed by actual observation. 

SILK NEST OF A MEXICAN SOCIAL LARVA. 

We have received tllrough tile kindness of Dr. Edward Palmer a 
delicate silk bag, perhaps 6 inches in diameter and 4 inches deep, which 
was sent to him in Marcil, 1889, by Senor Liborio Vasquez, of Monte· 
zuma, Mexico, and concerning whicll Llis correspomlent writes: 

The Silkworm which makes the bag incloseu lives on tbe shrub called Madrono. It 
feeds on the woo(l of the tree and appropriates its frnit the entire year. I have seen it 
in the temperate (warm) climate of the Sierra Madre, whe1:e ~t occur~ ql;l a grand 
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scale. TIJP :t('COiupauying sae is tlw s11ven th layer of one which tho sam·· little nnima.l 
Ulakt•., in order 1o winter and from whieh it i>lS IH'H iu Rnmnw•·. I have witnessed with 
t!Je greatest admirat ion the i n tl'!l igonee and acti vity of thi s insPel.. In one case I 
took them out of tho sae and left t hem at the foot of tho tree, and as soon as I left 
them they began to work, anu in ~4 hours they had stretched more than G,OOO fibers 
of 6ilk thread as perfec t as the silk of comritorce. 

The layer which we bavo received is very strong, although ~o thin 
as to be transparent. We can hardly surmise as to the larva which 
does this beautiful work, although it is undoubtedly Lepidopterous. 

TENT CATERPILLARS IN EASTER.N CONNECTICUT. 

We learn from the American Oultiva.tor of May 30 that the orchards 
in the eastern part of Connecticut have been seriously attacked tbe 
present season l>y vast hordes of the Tent Caterpillar of the orchard 
(Olisiocampa americana). They are said to have never been so numerous 
before. In many orchards the apple trees are enveloped in webs and 
baTe been killed outright. Almost every wilrl cherry tree has been killed. 
The farmers have adopted the plan of going through the orchards and 
firing blank cartridges into the webs, and it is said tbat a person traveling 
along the country lanes hears an almost constant fusilade of shots from 
small arms. The caterpillars have greatly reduced the prospects of the 
apple crop. TLe time will come when apple-growers will see the neces
sity of cutting down nearly all the neighboring wild cherry trees, 
which are practically useless, leaving only a few to act as traps upon 
which the moths will lay their eggs by preference, and upon which 
they can be carefully treated during the winter and early spring. 

PARIS GREEN FOR CABBAGE WORMS. 

The popular prejudice against the use of violent poison like Paris 
green upon a culinary vegetable like the cabbage may be allayed by 
Prof. C. P. Gillette's statement to the effect that where the green is 
dusted from a bag in the proportion of one ounce of the poison to 100 
ounces of flour and just enough applied to each head to make a slight 
show of dust on the leaves, say for twenty-eight beads of cabbage one 
ounce of mixture, the worms will all be killed in the course of tw? or three 
days, while the average amount of poison on each head will be about 
one-seventh of a grain. Fully one-half of the powder will fall on the 
outside leaves and on the ground, and thus an individual will have to 
eat about twenty-eight beads of cabbage in orller to consume a poison
ous does of arsenic e,·en if tlw balance of the poison remained after 
cooking. 

AN EXPERI:M:EN1' AGAINS1' WHITE GRUBS. 

The uisulphide of carbon capsules, manufactured by Paul Jamain, of 
Dijon, France, have been recommended for use against Phylloxera 
abroad, and with a view of experimenting upon some of our subterra
nean insects we ordered a small quantity some time ago. One success-
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fnl rxpcrimcnt has been 111a•h~ for ns bj· .Mr. William R. \Vood, flori:-;t 
antl gardl'lll'r, of this city. A small lawn, :.w by 30 feet, on CoHIICI'Iieut, 

aw111W, was batlly iuf'estt>ll by white grubs, probably thn lan·<t~ of Al
lorhina nitirl11, all(} Mr. \Vood, on examiuation, fouJHl that they were 
present at the rate of ~0 or 30 to the square foot, while the grass was 
nearly dead. Last September be sunk a numbet· of the capsules of a 
capacity of 5 grams to a depth of 6 inches and at a distance of 3 feet 
apart, with the result that this spring the grass came up as green as 
e\'Cr and a careful examination showed no grubs at all. The C'xcmption 
the present spring is without doubt due to the effects of the remedy, 
and not to the fact that the bugs when transformed to beetles bad left 
tile gronnd, for tile reason that the soil last fall contained many half
grown larne. The capsules of this size cost 17 francs per thousand. 
TLley are made of a kind of gelatine, which dissolves by the action of 
moi~ture, liberating the bisulphide gradually. If they could be made 
cheap enough in this country they would prove good vehicles for the 
application of this insecticide to crops of special value, like the grape, 
and to valuable apple trees affected by the Root J.Jouse, and also, as in 
the instance given above, to small lawns about city houses, although in 
Ruch cases kerosene emulsion, applied in the manner described in vol. 
r, No. 2 of INSECT LIFE, will be equally efficacious and at the same 
time cheaper and easier. 

:\lORE DAl\'IAGE TO CORN BY TilE BRASSY FLEA-BEETLE. 

;\fr. G. M. Dodge, of Louisiana, Missouri, contributes a note to Cole
man's Buml H'orld of May 28, 1891, stating that Ohcctocnema pulicaria 
(mL'ntioned as HaUica pnnctulata) has appeared in immense numbers 
upon young com. The beetle eats away the pulp of the leaf, which 
then dries np. The fields of corn look as if touched by frost. Holes 
are even eaten through the leaf and frequently leaves are cut off. 

PHYTOPHAGIC DUNG-BEETLES. 

In a recent paper* Mr. Arthur E. Shipley refers to the ravages of 
Lethrus cephalotes to vineyards in southeastern Europe. This is a large 
black Scarabmill beetle, allied to the genus Geotrypes, and which has 
tbe pernicious habit of cutting off the young and succulent shoots of 
the vine, dragging them backwards towards their holes in the ground, 
in which the beetles li'e in pairs. The shoots are left to dry in the sun 
for a short time and are then carried into the holes, but whether they 
serve as food for the beetles or their larvre has not yet been ascertainetl. 
The genus Lethrus belongs to the laparostict Scarabreidre, also known 
as coprophagous Scarabreidre, and is the only species of this subfamily 
known to iujure cultivated plants. This subfamily is well represented 

" On L etltrus ccplw lotes, Rhynchites betuleti, and Chmtocnema basalis, three spec1es of 
destructive beetles (Proc. Cambridge Phi los. Soc., v~ 6, pt. VI, pp. :l:1il-:l40.) 
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in North America; but while the food habits of a great many of our 
genera still remain unknown, there is nothing pnblisheu to show that 
auy species has habits similar to those of the European Lethrns. Our 
species, so far as known, are either dung-feeders or live in decaying 
fungi or in rich soil; a few of them ( Olreotus) live under decaying bark1 

and most of our species of Trox breed on dried carcasses of animals. 
Aphod-i us la·t'rere alone is reported by Dr. Horn as occurring in the flowers 
Larrea mexicana, and apparently feeds upon li\'iug vegetable matter, 
at least in the imago state. We would also call attention to the fact 
that one of our large species of this subfamily is probably phytopha
gous, as deep holes in the ground, evidently made by some large beetle 
of this group, have been found to contain, not the customary ball of 
dung, but an accumulation of leaves or pieces of leaves. The insect 
which has this habit is not yet known, but it seems possible that among 
our coprophagous Scarabreidre we have one or several species which, 
in food-habit, approach the genus Lethrus, although they may not use 
leaves of any cultivated plant.-[ E. A. Schwarz. 

GERMINATION OF WEEVILED PEAS. 

Prof. E. !... Popenoe, in the Industrialist (Manhattan, Kansas) for May 
2, 1891, reviews the old question as to whether Peas, which have been 
damaged by Weevils, are fit for seed. He. also gives an account of a 
series of careful experiments made at the Kansas Agricultural College, 
from which he concludes that weeviled seed should not be planted 
because it is worthless compared with sound, and. because by planting 
infested seed without more care than is usually taken to destroy Wee
vils, one simply propagates the insect for the sake of a minimum 
return in plants. Out of 500 peas infested by ".,..eevils bnt one-fourth 
germinated, and the partial destruction of the cotyledons rendered the 
further growth of these doubtful. A check lot of the same number of 
sotmd Peas gave a germination of 97 per cent. Of 1,800 weeviled 
Beans but 30 per cent could have passed the germinating stage, while 
95 per cent of the check lot of perfect Beans germinated. The exami
nation of 275 injured. Peas showed but 69 in which the germ was not 
wholly or partially destroyed. This is a sad commentary on the state
ments of early authors who had much to say concerning the wonderful 
disposition of Providence in causing the Vveevils to spare the germ of 
the seed. 

'rHE DEVASTATING LOCUST IN CALIFORNIA. 

For the first time since 1S75 the Devastating Locust is reported in 
deRtructive numbers from California. We notice in the Daily Appeal 
(Marysville, California) of May 29 that Mr. G. W. Harney, president of 
the Yuba County Horticultural Commission, has made a tour of irives
tigation and that the alarming rumors arA not justified. He states that 
they were particularly uumerous at Palermo, but did not create any 



alarm, while some damagt\ hatl h1•t>n done to some you ng Yi iwyard ~ in 
the Brown's \'"alley irrigation district in Yuba Uonnty. 'l'he hmn ar· 
senic mash, wbich we recomm Praletl iu our 1885 report, is bei ng exteu. 
sively used, aud 1\lr. Harney reports tbat it works to perfection, but 
takes several hours to do its work. The Commi:-;~iou has printed a little 
slip, gi,·ing an account of this remedy, for general distribution. The 
commission also advi~es sprayin g trees about wllich it wonld not be 
safe to use tbe mash with a !>reparation consisting of one pound of 
buhach, three pounds of glucose, to ten gallons of water. The solutiOn 
should be sprayed upon the trees late at night, and wllen the locusts fall 
to tile ground stupefied by the buha.ch they sllould be ga.therell up and 
destroyed. lu the case of very young vineyards plowing under so tuat 
the Yines are covered witll a thin coating of earth will save t hem: and 
iu the course of a few weeks they "·ill send up new shoots. Covering 
the young vines with paper·bags has been tried, but in many instances 
tbe locusts ate through the paper and reached the plants. 

'l'he Pacific Rural P.ress of May 30 contains a rather lengthy article 
upon the iuvasion of the present year. The insect is said to be present 
in con~iderable nnm hers through portions of tlle lower country of the 
Sierra Nevada foothills. Standing grain is being cut for hay to save 
it from tlle hoppers, and it is feared that as the fieltls are thus cleared 
the locusts will have gained their wings and will be able to fly to the 
Yineyartls and orchards of the adjacent regions of the foot. hills or to 
descend like a scourge to the valleyg below. The methods of fighting 
the insect are gi,·en in brief, and an account of the bran -arsen ic mash 
remedy just mentioned is published. 

HOP LH'E ON 'l'HE PACIFIC OOAST. 

1\lr. F. L. \Yashhurn, Entomologist of tlle Oregon Experiment Sta· 
tion, contributes an interesting summary of the work which he has 
<lone ille present ~eason upon these insects to the columns of the NOR1'H 
PACIFIC RURAL SPIRIT of May 21. He summarizes the now well· 
known life history of tlle insect, and states that it has been more abun
daut in Washington than in Oregon. Individual losses during 1890 
ranged from $100 to $5,000. When the yards have been more or less 
shut in by timber or from other causes were so situated that but little 
sun and breeze entered, they were more badly affected than yards in 
more exposed situations. The eggs and the early generations of the 
lice were not found upon the Italian prune and very few were found 
on any variety of the cultivated plum or prune. Even the Damson is 
said. to have been exempt, while Peterson's seedling or Peterson's 
Drupe has been found to harbor many eggs, and the Jefferson and the 
variety known as the Helen plum come in for quite a share. Professor 
Washburn recommends that the wild·plum thickets or seedlings be at 
once renioved. He adopts our recommendation to burn the >ines 
immediately after picking, and also recommends the use of caustic 
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spray:-; in wiutcr, before the lHHls begin to siH~ll, bnt makeH 110 rpen· 
tiou of tb.e more practical enut'."e of sprayiug tb.e plum tree:-; witil){ero
sene emulsion after the eggs have hatclletl. 

MADE INSANE 'BY DES'rROYING CATERPILLARS. 

\Ve see no reason to doubt the accuracy of the statement made in 
the following item which we clip from tile New York S1tn of June 7, 
1891. We haYe freqnl'ntly met with people who hrwe exhibited such a 
strong idiosyncrasy against insects that similar results might follow 
were they forced to do tb.e work which this boy was obliged to do. 

BRAYER FALLS, PENNSYLVANIA, Jztnc6. 
Walter Sanders, 13 yean old and son of a farmer living- ah"ut 4 miles east of here, 

has become insane. On Tuesday be wns sent in to the orchard to destroy the cater
pillars and their nests infes t ing the tt·ees. H e nsecl p:>per, kerosene oil, and matches. 
The boy kept at the work for several honrs, an1l the caterpillars would frequently 
fall upon him. In the courst' of the afternoon !Je was taken with violent nausea, aud 
at night his parents were aroused by his moans. They found him tossing wildly, 
crying th:tt the W<Hms were eating him, and he begged them t.o take them off. A 
physician was hastily summoned, who, hy a hypodermic iuj tJctiou &uccfleded in 
quifltiug the lad, bnt other similar attacks followed , au(! the doctor :-;ays ]H\ will have 
to be sent to au insane asylum. 

NEW ENTOMOLOGICAL SOCIETY. 

We notice from the California Frnitgrower, May 2, 18!)1, that a new 
society, entitled "The California Entomological Society," has been 
founded and that it expects to hold quarterly meetings at San Francisco. 
The first quarterly meeting·was held April 24, at No. 220 Sutter street. 
E. M. Ehrhoru is tb.e president and at the first meeting read a paper 
upon the San Jose scale, stating that Aphelinus fnscipennis Howard is 
the most abundant parasite of this destructive bark louse. He has 
also, however, reared Ooccophagus <Jitrinus Craw (a species which has as 
yet, we believe, never been descl'ibed) and Aphelinus mytilaspid·is Le 
Baron from the same scale. He also suspects that the first named par
asite is to be reared from the Greedy scale (Aspidiotus rapax). This is 
quite likely, as A.fuscipennis is quite a general feeder and has ·been 
bred at tile Department from Aspidiotns perniciosus, Ohionaspis enonymi, 
Mytilasp·is gloverii, an<l Mytilaspis pornorum. 

MORE CONCERNING THE BITE OF THE KATIPO. 

We are indebted to Mr. R. Allan Wight, of Pmroa, Auckland, New 
Zealand, for the following matter concerning an apparent case of death 
from the bite of the katipo. Seeing the item in the Auckland Weekly 
Nmcs, Mr. \V'igllt wrote to Dr. Ewart, the medical attendant, and his 
reply is reprinted below the repdnt of the newspaper item. 
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OB!Tl'AI:Y. 

FJWRU.\ItY 7. 

An inquest was helcl to-day as 1o the eause of the deatll of Malcobn Fraser, an PX· 

pressman, who, it. was alleged, su<·enmlted to the bite of a katipo spidt>r. Dr. Ewart, 
rnedical superintendent at t.he hospital, who made a post-mortem examination, ~aid 
in his own opinion d•·atlt was due to the bit<• of the spider, the man being in a badsrato 
of health at the time. The ac1ive cause of death was erysipelas, bnt that, in hiH 
opinion, was brought about by the bite. 

In answer to a juror "·lletller it was blood-poisoning and if the man's blood had 
not been out of order from the effects of drink, the witness said he did not think the 
poison of the bite would have been fatal. 

The ' jury returned a Yerdict "That death was due to erysipelas, as a consequence 
of the bite of a katipo spider.'' 

William Maskell, Registrar of the New Zealancl l'niversity, said that he had some 
knowledge of katipo spiders. It belonged to a genus of which there were examples in 
many countries. There were similar spiders iu America, Australia, southern Europe, 
northern Africa, and probably China, India, auf! Madagascar. In these countries 
there was a prevailing impression that this kind of spider was poisonous. Among 
scientific men who had stuclied spiders there had been doubt until recently whether 
spiders of this genus (Lat1·odcctus) were really dangerous, but from a sAries of com
munications from various parts of the world which had lately appeared in an Ameri
can publication called h'SECT LIFE, published by the United States Government, it 
seemed as if it was fairly settlecl that the genus was venomous. It seemed probable 
that conditions of eli mate might have an effect, and that in hot climates or warm 
weathet· the poison might be more powerful. With regard to the New Zealand 
katipo spider, he had known of one previous case of po"isoning and bad heard of 
others. Mr. 1\Iaskell produced a list of cases prepared by Mr. R. Allan Wight, a resi
dent of Auckland, the general effect of which was to show that the bite was not fatal 
t~ adult healthy persons, but in all cases there was very great pain, with se,·ere de
pression and spasms. The witness next described the spider, and stated that it was 
found almost exclusively n'lar the seashore, princip;1lly where there were sand hills. 
It was very common near the seashore in the vicinity of Wellington. 

[Dr. Ewart's letter.] 

WELLINGTON, Februw·y 19, 1891. 

DEAR SIR: I answer your que stions concernin~t the death of Malcom Fraser with 
the greatest pleasure. 

He was admitted into the hospital on the morning of the 29th of January, and 
died on the 5th of FeQ_rnary. At this time the right arm, from the hancl up to the 
middle of the upper arm, was very much swollen and of a dusky-red hue, owing to 
erysipelas. At the point where he was said to have been bitten, there was a spot 
about the size of au ordinary flea bite on which the skin had a darker hue than the 
surrounding parts. He was perfectly sensible, but there was great depression of the 
vital powers. His wife informed me that he had been delirious during the previous 
night. Towards evening of the day of admission he again became delirious and 
never again recO\'et·ed complete consciousness. From what the man himself told 
me and from the evidence given by his wife at the inquest, I think there is not. the 
slightest doubt he was bitten by the spider in question. He seems to have been 
well acquainted with it, and stated most positively that he was bitten by the spider. 
He described it as a small spider, with a red gold- colored cross on its back. I can 
not say whether be was heated at the time or not. I imagine he was not, seeing 
that at the time he was bitten he was lying on thl' Hutt Racecourse. He had been 
attending the races, and the accident happened after the races were over. I can 
not tell you at what hour this happened, but it mnst have been late in the afternoon. 
He arrived here about 10 p.m., I think his wife said. lie then told her he bad been 
bitten by a katipo. 
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lie went. to bed bnt woke np his wife about 4 a.m., saying that llis arm was very 
painful. Shu looked at ltis ann, and states that at tltif! time there was a spot about 
tht> size of a shilling or a little larg!'r, \Yltich was n·ll atHI ~;wollen. The reuncssand 
swelling continue<) to increase from tl!at time until his ad111ission. He was seen by 
Dr. McCartlty some days after this, who prescribed ponltices and Turkish baths. At 
the time of admission, as I ltave already stated, he was in a very weak condition. 
His temperature was 103 and there was great depression of the vital powers. This, 
however, I ascribe to the erysipelas. Hi~:~ pulse was 120, very weak, His weakness 
rapidly increased, and the pulse became more frequent, and on the 2d of February 
diarrhroa set in. This contined until the time of death. The erysipelas also con
tinued to spread, so that towards the end it extended beyond the shoulder on to the 
neck and back of the shoulder. Ou the 3d of February I made several incisions in the 
forearm and upper arm, gi \'iug escape to a quantity of acrid, watery pus. Before death 
a large part. of the skin on the inner sides of the forearm and upper arm mortified. 
Several muscles in both these regious also mortified. 

With regard to his state of health at the time of the accident, his wife states that he 
was quite well. Tlie post-mortem examination, however, proved that he was not EIO, 

and I have good authority for saying that be was a chronic drunkard. The bite was 
on the back of the left forearm and close to its radial side, and about one inch above 
the wrist. 

What the immediate symptoms were, I can not say. His wife states that at 10 p. 
m., on his corning home, he had. some pain at the part, but there is no history of con
vulsions or tetanic spasmEi at this time. Dr. McCarthy states that at the time be first 
saw him there were spasmodic convulsions of the muscles of the arm, bnt for this I 
can not vouch. 

He wall bitten on the 21st of January. The post mortem showed mortification of a 
large part of the skin of the front of the forearm and on the inner aspect of the upper 
arm, also mortification of several muscles in both these regions. His liver was in an 
advanced state of disease (cirrhosis) due to long-continued intemperance. A.ll the 
other organs were in a fairly healthy condition. 

The treatment consisted of the ordinary remedies for erysipelas. The parts were 
also bathed. with alkaline solutions. PouJt.ices were applied, and stimulants (brandy) 
freely used. There seemed to have no beneficial effect upon the course of ti,Je disease. 

As regards the nature of the poison I have no opinion to offer. It was a full week 
after the receipt of the injury before I saw him, so that I did not observe the primary 
symptoms. 

I do not think that death would have ensued ha<l not erysipelas set in. I do not, 
however, give a positive opinion upon this point, as I know nothing about the Kat
ipo poison. I, however, feel quite sure that the bite was the starting point of the 
disease and that its effects were aggravated by the low state of health of the patient. 
Yon will thus see that my opinion is that death was indi1·ectly caused by the spider 
bite. 

I am yours, very truly, 
J. EWART, M. D. 

OBITUARY. 

liENTIY EDWARDS.-Henry Edwards, the well-known writer upon 
Lepidoptera, died June 9, 1891, at his home in New York City. He 
was born at Ross, Herefordshire, England, August 27, 1830. In his 
eariy manhood, which was Apent in Loudon as an actor, he began the 
study of entomology. Attracted, probably, by the entomological novel
ties to be collected in that then almost unknown country, in 1853 be 
went; to Australia. In H65 he removed to California, in 1878 to Bos
ton, and in 187!1 to New York. He was for some time president of the 
New York Entomological Club, and was one of the founders of Papilio 
and its first editor. In the summer of 1889 he went to Australia, 
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rl'tnrniug to t.uis eonntry last f,tll. l\lr. B1lwards wrote many deserip
t in• :tll« I biologi<·al pa pns Oil the Sll b,i•·d or Lt'}lillopt!•ra, hut peril a ps 
the most. useful worl<: whieh lH\ has left behind him is his excelleut 
eatalogne of the described transformations of North American Lepidop
tl·ra. His c:.~llection, one of the finest in t•xistence, is composed mainly 
of Lepidoptera, buL contains extensive material in the other orders. 

EDWARD BuRGESS.-E1lward Burg('ss, the well-known entomologist 
and yacbt designt>r, died at Boston the early part of Jnl;v, 1891. He 
was 43 years old at the time of his death. After graduating at Har
vard in lS'jl he wa.s instructor in entomology for some time and became 
well !mown as a student of the Diptera. He published a number of 
descriptive papers and brought together a large collection. He also 
became interested in insect anatomy and published several admirablt• 
l>apers upon this subject. His anatomy of tbe l\Iilkweed butterfly, 
published in the .;\[emoirs of the Boston Society of Naturai History, is 
a most admirable paper and a positive contribution to lmowledge. Uon. 
jointly with Dr. U. S. ::\Iiuot, ho contributed the admirable chapter on 
the anatomy of Aletia .rylina. in tile Fourth Report of the U.S. Ento
mological Commission. Somfl years ago he gaYe up entomology to ue
YOte )lis entire attention to the designing of yaehts, in which he was 
preeminently successful. His collections and library became, by pur· 
chase, in part the pro pert~,. of the eu tornologist and in part that of til is 
Department. 

ENTOMOLOGICAL CLUB OF THE A. A. A. S. 

The Entomological Club of the Aml'rican Association for the Advancement of Science 
will meet in Washington August 18-26. The large number of eminent entomologi,;ts 
in \Yashiul-{ton aud Yicinit.y assures an interesting meeting, and the extensive col
lections of the National :\[nseum add a most important attraction, so that we may 
expect au unusually profital!le and pleasant gathering of entomologists. 

Lt>t. e,·ery one interested in entomology make it a point to be present. Those who 
expect to present papers in the club will please send titles to one ot the officerR. 

HERBERT OSBORN, PrNidl'llt. 

CLARE;>o;CE l\1. \VEED, Secretary. 

ASSOCIATION OF ECONOMIC ENTmiOLOGISTS. 

The fourth mPetiug of the Association of Economic Entomologists will be held in 
Washington on the 17tll an£11.'-'th of August, 1891, in the rooms of the Department of 
Insects of the U. 8. National Museum. The American A"'sociation for the Atlvnnce
ment of Science will meet on the 19th, and the Society fnr the Promotion of Agri· 
cultural Science is to rueet on the 17th. The meetings of the Associ:.tion of Economic 
Entomologists will be so arranged as not to conflict with the important meetings of 
the latter organization. The Association of Agricultural Colleges and Experiment 
Stations meets on the 12th, 13th, 14th, and 15th (the 16th being Sunday), so that the 
entire two weeks from August 12 to August 26 will be fnll of meetings of great 
interest to entomologists. A very full attendance is therefore certain, and this fact 
in itself will donbtless prove a great attmction to any who may be debating whether 
to come to \Vashington. 

It is requested that members of this association wishing to read napers will send 
in titles as early as possible. 

JA~IES FLETCUE!t, President. 
L. 0. HoWARD, Secl"etal"y. 



ENTOMOLOGICAL SOCIETY OF \Y ASHINGTON. 

TIIURSDA Y, June 4, 1891.-William D. Richardson, of Fredericksburg, Virginia, was 
elected a corresponding member. Mr. L. 0. Howard offered some remarks on the flight 
of Micro-hymenovtera, explaining the manner of flight of a minute species observed 
about his study lamp. He also exhibited a very minute Chalcid, an Entedonid from 
a collection made by Mr. H. H. Smith on the island of St.. Vincent, which bore a !abe) 
stating that the species had the power of emitting a marked odor which was perceptible 
at a distance of one foot. Discussed by Messrs. Marlatt, Riley, Schwarz, and Ashmead. 

Dr. Fox exhibited a specimen of the young of Epeira, of wbict one pal pus had male 
<Characters and the other the characters of the female. Discussed by MesArs. Marx 
and Riley. 

Mr. Fernow made some additions to his previous observations on Psilura monacha. 
He said that the Government of Germany had recently appropriated $350,000 
to fight this moth, most of which will be spent on the lime treatment. He 
also called attention to a monograph on the Ma.y Beetles of Europe ( i\Ielolonthas), 
which he said contained a good ru .. my faet~ on the habits and means of treatment ot 
these pests. He mentioned a fact given in this publication, viz., the migration of the 
larvre, which he belieYed to be a uew observation. Tbe only method of treating 
these insects of any value is the collection of the last stages and of the auult. He 
also mentioned the influence of defoliation on the multiplication of the locust in 
connection with the recent inva&ion of these insects in the island of Cyprus, and 
similarly also on the multiplication of Melolontbas-such defoliat.ion favoring the 
development of these insects. Discussed by Messrs. Riley, Howard, Schwarz, and 
Fern ow. 

Dr. Fox presented a paper entitled "A collection of Spiders from Inuiana," in which 
be gave notes on the distribution of a number of the species recorded. He stated 
that quite a nnmber of the species had not before been found in that part of the 
United States, but that be had not as yet had time to go over the waterial thor
oughly. He proposed to prepare it for publication at some future date. 
· Professor Riley presented soiJle miscellaneous notes as follows: H a calleu attention 

to the injury done t.o roses in his yard and in the grounds of hi!s neighbors by a small 
beetle, Colaspis tTistis. He stated that he had first noticeu the injnry from this insect 
the present year, and that the roses hau been VC'\ry largely bligbted by its attacks. 
The nature of the damage consisted in boring or eating into the buds and partly ex
palllled flowers. He stated that this experience furnished another illustration of a 
common insect suddenly assuming a new injurious habit. 

In connection with the remarks of Professor Fern ow reported above, be gave a hrief 
account of the work of the Commission in Massachusetts on the Gypsy l\Ioth, Ocncria 
dispar. He stated that the Commission now bas 150 men at work, and that ;\lr. Se:,;sions, 
the Secretary of the State Board of Agriculturf' is very earnest and auxious to leave 
nothing undone that will help in the extermination of this threatening pest. Professor 
Riley also referred to the prejudice against the use of arsenicals, which bas interfered 
somewhat with the work of the Commission, and wb1eh, at. the request of Mr. Sessions, 
he had done his best to remove by a statement of the facts regarding these insectieitles, 
sions, he showing that their use, with ordinary care. is free from dangerous consequences 
to live stock or man. He stated that he b~lievecl that must of the cases reported of 

4\H 
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animals being pmsoned hy the><•' ars•·nicals are lmnlly to 1,.. rolit-11 upon, and that in 
most instaJ~<·cs the death had rmwltetl from some otht•r cause. Jle saitl in n•ftJrence 
to tlw work of the Commission that llowc\·cr carefully it nugllt l.HJ •lo11e, tlw extout 
of territory covered by the insect. aud the inherent difficulties of tho task made him 
very doubtful of ultimate success in erallicati11g the pest. He gaYc some facts which 
be bad gathered from conversation with Professor Simler •lnri11g his n·cent trip to 
Boston, regarding the manner in whicll this insect had bt•oll allowed to !'~eape hy 
Trouvelot. Professor Shaler had lmo\Yn Tronvelot Yery well, and saitl that he hat! 
left a batch of eggs on a winllo,,· sill and allowetl them to be blown a1Yay. llo also 
referred to a spitler, tleterrninetl by l\1 r. Ba.n l;s as proh:thly l'ardosa al/Jomaculata Em., 
which had been found by l\lr. \Yilliam H. Edwards to seiw butt.ertlieCJ ou the wiug. 
He referred again to the parasite obtained from Eleodes sutn1·aHs, the cocoons of which 
parasite he had exhibited and described at the previous meeting of the society. He 
mentioned that tile imago had siuce bee11 obtained aud t.urned out to be a species of 
Perilitus, a fact of considerable interest because of the close relationship of this para
site with the one bred from lllegilla mac11lata aud described and figured in INSECT 

LIFE, vol. 1, as PPrilitus amm·icanus. l'rofessor Hiley also referred to the ne\\'spaper 
accounts of the demise of tile '"ell-known French entomologist,, a personal fricllll of 
hi!', M. Kunckel D'Herculais, whose death is said to have resulted from au attaek of 
grasshoppers, which, at the illsta11ce of the French GoYcrumen t,, he was investig·ating 
in Algiers. These notes were discnsseu by various mem berl:!. 

Mr. Schwarz read a note on the Chrysomelid genera Xanthouia and Trichotluca, 
in which he pointed out tbat tbe femoral tooth of the latter genus appears to be 
only a sexual character, and that in Xanthonia the male has also a small but tlisti11ct 
tooth. Specimens of lwth genera were exhibitccl. 

Mr. Schwarz also read a paper on "Verdigris in Insects," giYing a list of those 
families or genera which are liable to verdigris in collections and adding some geu
eral co11clnsions derived from his experience \\'ith verdigrised specimens. 

Discussed by Messrs. Hiley, Howard, Schwarz, Pergande, Fernow, a11d Austin. 
Mr. Stedman reported the results of certain investigations which he had been con· 

ducting on the character of the covering of the gills of aquatic larvrn of D:ptera, 
stating that quite contrary to the formerly accepted idea, the gills ate co,·ered with 
a thin chitin, rather than a nonchitinous membrane. This fact he had established 
to his own satisfaction in the case of several species, and proposeJ to coutinue his 
observations and present a full report later. 

C. L. MARLATT, 

Recording Secretary, 
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Lachnns platanicoln, Plate 1, facing p. 292. 
Melanuxanthus bicolor, Fig.~;, p. 291. 
Melanoxantbus Hoccalosus, Fig. 26, p. 292. 
Paocblora viridis, Figs. 32, 33, p. 443, 444. 
Rose tw1.g infested by Iccrya rosre, Fi!!. G, p.93. 
Spraying appamta,, designed by Dr. ltoland 

Thaxter. Fig-. 3, p. 39. 
Tanaostigm:t coursetire, Fig. iO, p. 147. 
T etmcnemus dJversicornis, Fig. 21, p. 147. 
Trypeta requalis, Figs. 27, 28, pp. :ll2, 313. 
Tr.rpeta pomonella, Fig. 22, p. 255. 
VeJ!alb cardinalis, Fig. 31, p. 439. 
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GENERAL INDEX. 

A. 

Acanthia lectuhuia, unde r bnrk , 21. 
Acanthocinus a ·dilis, d estroying St·olytid culo-
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Acari, treated by Curtice, !JI . 
Acetic a cid, ine ffective against r ose-ch a fer, ~~:l . 

Acoptus suturalis, in Ca rpinus , >'7. 
Acridium peregrinum , in Mesopota mia, 11~. 

in India, 433. 
Acridotheres tristis , attempt to introduce, :ll ~. 
Adelura, bred specie;, 58. 
Adoxus vi tis, biology of, re f. , 341. 

on grape in Ca lifornia. m. , 298. 
oviposition in, note, 349. 

..Egeria acerni, in maple,l61. 
tipuliformis, fung us attacking , 86. 

• E•chna eremita, mm, 414. 
Agallia siccifolia, in N ebra ska, ref., 437. 

oanguinolenta , on grass a nd beets, 479 
Agalliastes bractatus, injuring bean, .J4. 
Agathis, bred species, 17. 
Agnotomyia, mru , l78. 
Agricultural Gazette of !ilew South \Vales, re

view, 434, 
Agrilus ruficollis, parasite of, 19. 

in West Virginia, r ef. , 435. 
Agriotes, in onions, l6G. 

mancus, larva on co rn, rum,246. 
pubescens, larva. on corn, mrn , 246. 

Agrotis, species, 'H5. 
annexa. destroying cotton in I\:Iississippi ,338. 
C-nigruro, on currant, 84. 
fennica , appearance in numbers, 213. 

food plants of, 247. 
rem edies for, 248. 
spread south , 38. 

saucia, eating potato leaves, 149. 
tunis, destructive in gardens, mm , 247. 
yp~ ilon, destructive in !11ississ ippi , :l37. 

Agrypon, bred speci<•s, 1~5. 

Aleochara nitida, bre d from pupa riun• of .\ nt.ho· 
my in brassiere, r e f., 318. 

sp.indet., bred from pupa rium of Anthomyia 
ceparnm, ref. ,318. 

Aleurodes vaporiorum, greenho use pest, 394. 
Aleurodida•, arti cle on, r e v. , 252. 
Allorhina nitida, injuring s tra wberry , ref., 364. 

probable cause of injuries to g rass lawn , 48 1. 
Allotria brassier<' , r eared fro111 cabbage Aphis , 

llliU , 454 . 

Amblyomma am e ricana , -11 3. 
macula tum ,413. 
unipuncta tum , 413. 

Amulyteles, bred s p ecies, l 52. 
Ame rican clove r-seed midge, 2U:l. 

!l'[erornyza , e g gs of, co rrection , 33~ . 

Anaphora popean ella o n co rn, 27. 
.\ndn\ Edmond, obitua ry of, 428. 
Angi tia p rediscre:'t>red sp ecie s , 151;. 
Angoumois gra in moth, s ee Gelechia ce reale lla. 
Angula r-winged katydid, a bnorma l oviposi · 

tion of, 296. 
Anisopteryx vernata, cocoon oF, 249. 
Anisota rubicunda, defoli a ting m a ples, 33~. 

s en a toria, on oa k, r ef., 256 . 
virg iniensis , on oak, ref. ,25G. 

Anoma la binotata, on stra wberry, mrn, 345 • 
undulata , a ffecting wheat, 165. 

Anornalon , bred spec ies, 155. 
p a rasite of Ch e imatobia. 77. 
r e lictum, oviposition of, 171. 

Ant, bull , re medy for bile of, 337. 
harvesting, to d estroy nests of, 460. 
injuring watermelo ns, 71. 
in their rela ti<>n to Aphide8, 233, 231. 

Antennaria pannosa, on Chrysophyllum, 100. 
Antherea polyphe mus, see T el ea. 
Anthomyia brassica-, Aleochara bre d from, 318. 

ceparnm, Aleochara bred from, r e f., 318. 
Anthomyiidre, causing myiasis, 39. 

injuring sug,.r b eets , 410. 
Anthonomus musculus, in Can a d a r e port, 359. 

4-gibbus, rum, 251. 
Anthra x scr obiculata, bred fro m cutworms, 

mm ,259. 
Anthre nus mus~eorum , 405. 

scr ophulari>e , 34, 65, 170,405. 
vari us,34, 405. 

Anurida maritim a , r ef., 310. 
Aonidia aurantii in Sy ria, 417. 

washes fo r, 1. 
Apante les. bred species , 15, 16, 17, 42, 412. 

militaris, p a rasite of a rmy worm, 54. 
xy lin re, bred from cutworms , UJ m, 259. 

Apate la brumosa, in iii inn. bulle tin ; r e f. , 256. 
oblinita, injuring strawber ry, ref. , 364. 
tritona, larva, d escription of, 391. 

Aph ~· reta , bred species, 58. 
Aphe linus mytil aspidiR, bred from Sa n J ose 

scale , 487. 
fu•cipe nnis , h o- ts o f, 487. 
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A ph iliarin basilaris, synonyn.:, 3 15. 
A phidida•. biolog-y of, diseus~cd, ~6·1. 

cuulribution to a knowledge of, nrt. , :!."\.) . 

injuring vine, 3:;, 
questions relating to, article, 226. 

Aphidius, hred species, 60, 
ci traphis, synonym, 315. 

,\phis , apple, in Nebraska, ref., 4:;; . 
brassicrt', parnsitt•s reared from, 45-l. 

on turn ip, 45~. 
ch e rry, in Io wa, wm, 479. 
eorn root, 233. 
cucumeris, attracting ants, 71. 
g reen , spraying for , 400. 
persicre niger, synonym, 196. 

treatment for, 270. 
pruni, mm, 406. 

prunicola, on peacb,196. 
prunifolii, on plum in Io wa, 479. 
woolly ,spraying for , 400. 

Aphodius lanere, in flowers of Larrea, m, ·185. 
Apiculture, note on, 198. 
A pis dorsata, efforts to introduce, 198. 
Apple Bucculatrix, in Cornell bulletin, ref., 308. 

Chcrwe~. ref., 366. 
curculio, mm, 251. 

louse, mw, 238. 
on grasses and wheat, ~39. 

maggot, bulletin on, review , ~:;:J. 
Apple-tree Saperda, pa rasites of, 404. 
Aradus, nnder bark, 22. 
Aragnomus g ri seus, food habits, ~7. 
Aramigus tesselatus, food habits, 37. 
A retia isabella ou s trawberry , mm, 345. 
Argyresthia, notes on genu~. with description~ 

of new species, nrt., 117. 
abdominalis, ru, 118. 
altissimella, m, 120. 
cupressella, h abi ts of, a rt. , 116. 

n. sp. 'Valsingham, d esc r., li S. 
freyella, n . sp. 'Vlsm., d esc r . 119. 
mcnaica, in America, 11 8. 
nitidella, m, 120. 
osseo. , 111, 120. 

plicipunctella, n. sp. 'Vlsm., <Ieser. , 119. 
h abitat of, 386. 

quercicolella, m, 11!1. 
retinella, m, 120. 
s u breticulata, m, 118. 

Argynnis diana, dimorphism in , 35. 
n iphe, dimorphism in, 35. 

Army worm, notes, o·n, article,ll2. 
r emarks on, 18:3. 
report of ou tbreak in Ma ryland, art., 53. 
stopping trains, rum, 478. 

Arthropods, the r elationship of, r ev., 310. 
Arzama obliquata, m ode of s wimmi ng, m , 322. 
Aspidiotus aurautii, gas treatment for , 182. 

in Australia, ret., 353. 
in Califvrnia. 168. 

bicarinatus, the larva of a Limaco<lid moth, 
note , 3.J9. 

<.'itrinu:-;, r e .... iu \Vash for, note, 4-t. 
t:onchifot·oli~ . syiJonymy, .~~~. 

Ji cus, in California, 23. 
gloYerii , not at!:lcked l>y Bryobia, 4~. 
juglandls , synonymy. ·"~ -

! .\ sp idiotus J><'rniclos ns . in Cnliforuio\, lli!l 
ou upplc and pear, 68. 
parasite, bre<l from, •IS~ . 

rapax, supposed pan"itc of, ·JS7. 
nYa·, parasite of, 7:!. 

Association of economic entomologist•, addrc" 
of president, 181. 

list ofmemllers, 250. 
notice of meeti ng, ·190. 
proceedings of meeting, 1su. 
status of, 206. 

Astoma parusiliculll, syn. of Trombidium mus
carum, 340. 

Atkinson, E. T., obitullry of, 303. 
Attagenus pice us , cosmopolitan, :n. 

injuring carpets, 65, li6. 
in house", 170. 

Aulacophorn punctata, titne for, ~G. 

ll. 

Bacon beetle, in New York re port, ref.,~~~. 
Bacterial cultures, against insects, experiment 

wit-h,465. 
Bacterial diseases of i neects, mm, 2;>9. 

of Pieris, 333. 
Bagous sellatu3, exhibited, 431. 
Bailey's spraying· device, 17:>. 
Baly, J . S., obituary, 3. 
Bari~. sp. bred from Xnnthium, mm, 312. 

confinis, bree ding in Bidens frondota, 261. 
Barrel staves, insect injury to, 343. 
Bass us, bred species of, 460. 

parasite of Cheimatobia, 77. 
Bean weevil , see Wee yiJ. 
Beaver, parasites and guests of, mm, 356. 
Bed bug, supposed, in s wamp, 336. 

under bark, :!1. 
Bee moth , feeding habits of, 342. 
llelostoma, probable cause of slopping of rail· 

road trains, 4 7M. 
Benzine, against stored grain pe~ts, 334. 
Bihio a\bipennis, sup ;>osed injuries of, 179. 
Bibliography, a little u sed , 32. 
Bird, insectivorous, attempt to introduce, 3l4. 
Birds preying upon walnut caterpillar, :Jil. 
Bisulpbide of carbon, against grain pests. Bl, 

333. 
against pea weevil, 359. 
against white grubs, 483. 

Black-fly cream, against mosquitoes, etc., 470. 
Black scale, see Scale. 
Blastopbaga,desirability of importing, 408. 
Blight, American, ref., 3o6. 
Blister beetles, in N.Y. report, ref., ~52. 

black, on asters, 416. 
Blepharocerid larvre, rum, 357. 
Blood-sucking cone-nose, 466. 
Boletotberus bifurcus, in Polyporus, 335. 
Boll worm, arsenites for. 123. 

destruction of, b y means of bacteria, 333. 
in Florida hulletin, r ef. , 251i. 
in.iuries of, in 2\lississippi , 3.l'. 
investigation of, 92. 
susceptible to cabbage worm Mi c rococcus, 

197. 
of cotton, h<tll e tin on, notice, 3()7. 

Bombardier beetles, abundance of, 111. 



Rom bus, dead from unknown cnnsc, 87. 
vir:.:-inicu:-:, apparent intoxication of, .t:n. 

Bombycidae, tak.-n by electric hunps at Pough
keepsie, N.Y ., li't of, art., 32~. 

Bombyx pini, reference to article, 3f>. 

lanestris, seven years in the p;,pal stage, 3.3. 

Bordeaux mixture, as an insecticide, 22 1, 36i, 36·1, 
Bot-fly, infesting hogs, 161,401. 

of horse, ref., 36G. 
of jack rabbit, supposed, 21. 
of ox, in Ohio bulletin, ref., 4, 5. 

larva of, 25. 
rem>uks on, 432. 

Box-elder bug, in Kansas, i2. 
Rrachinus, abundance of, 411. 

Brncon, bred from Tyloderma, 81. 
parasite of Agrilus, 20. 

Braconidre, bred species, 15. 
Brassy flea-beetle, see Flea-beetle. 
Bronzy cut-worm, see Cut-worm. 
Bruch us ob~oletus, in Kansas, 44. 
Bryobia, a household pest , 23. 

pallida, synonym of B. pratensis, ~5 . 

pratensis, article on, 45. 
Bucculatrix pomifoliella, in Cornell station bul

letin; ref., 308. 
Bud moth, in i\Iass. bulletin, 865, :.l66. 
Buffalo gnats, in South, 451, 454. 

tree-hopper, spraying for, 5. 
Bull-ant, soft earth a remedy for bite of, mm, 33i. 
Burgess, Edward, obituary of, 490. 
Butterflies, dimorphism in. 296. 
Butterfly, carnivorous, not<> , 482. 

c. 
Cabbage Aphis. description of forms of, 289. 

butterfly, in Florida bulletin, ref., 256. 
Southern, in Mississippi, 337. 
in i\lassachusetts bulletin , 365. 

maggot, in Fletcher's report, 35~. 
Pionea. in Mississippi. 337. 
PI usia., in Mississippi, 3~i. 

Plutella, in Fletcher's t·eport, 3~9. 
root mag·got, mm, 247. 
worms, disease of, 4Ull. 

Paris green for , note, 483. 
pyrethru111 , expts. on, 259,260. 
remedy for, 31. 

Cacrecia argyrospila., injuring roses, 19. 
cerash·orana, in Cornel I station bulletin, 308. 
rosaceana, ref., 308. 

Calandra oryzre, injuring stored grain in South 
America. 333. 

abroad in February, 454. 
California Entomological Society, 487. 
Calliphora vomitorin, ca_usiug 1nyiasis, 57. 
Callidryas euhule, migration of, 3:!5. 

(;alocoris rapidus. affecting corn, 1'>9. 
Calomel, for screw-worm, ref., 362. 
Caloptenus, longevity of decapita ted specimens, 

87. 
devashtor, rnm, 419. 
spretus, •n. , 18'3. 

not abundant up to date, l :ls. 

Calosoma, m, 177. 
Camnula pel Iucida, inldaho, l3G, I R3. 

Campoplex, bred species, 155. 
parasite of ('heimatol>ia, 77. 

C~tnker worm, ('Ocoons of, 249. 
notes on, art., H. 

( 'antharides, vesicatory powe r of, 2. 
c .. ntharis vesicatorin, 011 history of, 3. 
Cnp~ida?, injuring tea in India, 44. 

observations on remarkable forms of, 35f>. 
Cnrabns, with deformed palpus, 1i7. 
C~trbolic acid, for screw-worm, 362. 
Carbon bisulphide, see Bisulphlde. 
Carpocapsa pomonella or putamin~tna, bred 

from walnut or chestnut, 296. 
sal titans, food-plant of, 431. 

Carpophilus mutilatus, in figs, 414. 
Casinaria, bred species, 157. 
Casnonia ludoviciana, abundant near \Vnshing

ton, mm, 357. 
Castnia, habits of lan·a and pupa, 3W. 

cronida, ref., 317. 
cronis, ref. , 3 17. 
var. corningii n. var .. art., 316. 
eudesmis, ref., 316. 

Catalpa sphinx, see Sphinx catnlplP.. 
Catalytus, bred species, 154. 
Caterpillar, described as a Coccid, note, 349. 

evolution of bristles, spines, and tubercles, 
rev. of art. on, 309. 

Caterpillar~ migrating in midwinter, 469. 
stopping trains, 477. 

Cecidomyia leguminicola, in England, 293,294 . 
trifolii, rum , 293, 294. 
sp., gall on Cattleya, 22. 
sp., on wheat and flax, ref., 4.34. 

Cecidomyiid, on roots of Xanthium, mm, 31!! . 
on rose, 294. 

Celery worm, in 1\Iississippi, :l3S. 

Centeterus, bred species, 152. 
Centipedes, phosphorescent, li3, 310. 
Centistes americ~tna, parasite of Hippodamia, :!0. 
Centrodorn, parasite of A~pidiotus, 7'2. 
Cephenomyia, infesting hogs, lti~. 
Cephus pygm reus, 71, 416. 
Cerambycid lan re , 247. 

occasionally beneficial, 35. 
Ceratitis. in peach. :20. 

capitata,infesting peaches in Bermuda, nrt.,5. 
catoirei, m, 80. 
citriperda, ~ynonym of capitnta , n. 
hispanica, n1, 80. 

Ceratoma cami nea, injuring beans, 44. 
Cercopeus chrysorhceus, on wild grape, 4;;~. 
Ceresa bubalus, spraying for, 5. 
Cermatia forceps, in houses, 85. 
Cerocoma schreberi, on history of,3. 
Ceroplastes, injuring tea in India, 44. 

floridensis, from Louisiana, 398. 
Chmtocnema basalis, in Europe, t·ef., 4S4. 

pulicaria, injuring corn, 336, r e f., 4 -~4. 

Chretnra pelasgia, Nitzschia on, llG. 
Chaff scale, sec Scale. 
Chaitophorus negundinis, description of forms 

of, :!:;7. 

Cha nges of location, recent, 439. 
()haristena lecontei, exhibited . 43\. 
Charops, bred specie '• 155. 
Chauliognathus pennsylvanicus, feeding upon 

sugar cane borer, 362. 
nnruerous on Ailanthus blossoms, mm, 272. • 
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Ch(•c ... t• tnit<' . prevent iv~. 1C.5. 
t.raps fnr, u~c-ll'!"S, ~~~t. 

CliC'ilnatohla. hrtllll:\ll\ 1 p:~ra.,.itc~ uf. -;; . 

( 'ht •rry Aplu .... , in lnwa, ruru, 479. 
tn: <' s<·allo p-,-hcll mot.h, ref., :JOB. 

Tortrix, in Cornell bulletin , ref., 3(1S. 

C'hionn:-.pis euonyn1i, Aphe liuus fu~cipenu is 
brc(l frotu , rnn1 , ·l .'-17. 

C'hilocorug hivulnerus. pating AspiUiotus,ti~). . 

distigrJt:l, n ott~s on , ., II. 
Chilo ~:uThamlis, in Loui,-i:tua bulletin, 362. 

its injury to corn, 6-J. 
Chinch bug, damage caused by, 39i. 

experiments for destruction of, hy artifi<-ial 
in trod uct ion of con tngiousd iseases ,nt·t. ,:! -;~ 1. 

remed_,. for, 200. 
Chionaspis ci tri, fro m \\'e" l Indies, 99. 

t'urfurus, spray ing for, ·L :.!~l~l. 

( 'h1oroforrn fo•· screw "ronn, r~f. , 3()2. 
Chlorops, boring in grn"'· 71. 
Chorag-us niteu~. in Distl'ict ofCo\umbitt, 87. 
Choriople" communis, vat·. ovis, treated, 91. 
Chortologa au;tralis, migration of, 4!9. 
C'hrysis sp., specimen d etermined, 335. 
Chrysobo thris femoratn, in maple, 161. 

mali, supposed pnra~ite of, 412. 
Chrysochus llUrntus, lan·m feed on roots nuder

ground, 349. 
cobaltinus, on p each,162. 

( 'hrysomeli <Li·, Baly's publications o n , 3. 
C'hrysomela vulg-atissima, r e fere nce to article, 36. 
Chrysops sp., biting horses' ears, 335. 

Yittatus, specimen determined,335, 
Cicada septendecim, species des troying, H7. 
Cicadidae, injuring vine, .33. 
Cicndula quadrili ueata , damaging chrysanth e
ntum~. ref. , 351. 

Cirnbex americana, habits of, 77 . 

parasites of, 177, ~76. 

con n at», Ophcltes parasitic on, 177. 
femoral«, Ophelles parasitic on, 177. 
humcralis, Opheltes parasitic on, 177, 

Citheronia regalia, injuring- cotton, 339. 
sepulchrali s, lan·a described in "Entomo

logical ::\ ews," (p. 124), 356. 
Cleigastra suisterci, n. sp., bred from swine 

dung, 337. 
Clivina impressifrons, affecting corn, 159. 
Clis iocampa americana. in :\ew England Stales, 

20, 124, 4.'>3. 
take n by electric lamps, rum, 323. 
disstria, stopping trains , 477 . 
syl va.tica, rum, A. 

Clistopyga pleuralis, bred fr;>m Gelechin, 463. 
Cloeolus, liYing under decaying bark, mm, 48:1. 
Clover-leaf beetle, invas ion by, article, 231. 

seed midge, American, ref., 366. 
Clover mile, a rticle on, 45. 
Clover-seed midge, in England, ~93. 
Clover-stem borer, food plants of, 254. 
Clytus r obini<P, see Cyllene. 
Cnesinusstrigicollis, in Liquidambar, ~; . 

Cocaine for insect stin gs, 344. 
Coccid::e, alte ration in form of plants due t o, 3-1' :. 

re,· icw of article o n, 250. 
injuring ,·ine, 33. 

Coccinella bipunclatu, destroying Aphis,190. 

C< H'Cinclla hipnn<'lata, !l-notnt.a . Ill. , ll i'-. 
novH -/. ~ ·n laudi( ·a., ~yuunynty, :r,.!. 
11111lt>ci nlpH1td a ta - llo\·n.·:t ( 'il lautlit•l\, : ;~,:.!. 

l'occophugus.._.i trinu.-;, hrcrl front ~ca h- , ·!S7. 

(.'oct·ns 1inearis. synony•uy, SU. 
pine li, synunyiuy, s~·· 

Col'hylis ambiguella, monog-raph on, r e f. , 311. 
Cockroach, viviparous, at·l.. H:l. 
(\ .. linius, bred S!Jecies, 59, 

1 
( 'odling moth, RH a friend, nrt. 1 :~ t7. 

cxperinJent!=5 on, 272. 
exporting enemies toN. Z . , 43. 
in Australia, ref. , :n~ . 

in l\Iass. bu11etin, :~n:; . 

in ~t·braakn, ref" ·1::'7. 
in New l\Iexko, m , Jl9. 
in :--;.,,.Zealand, :J9-I. 

in Oregon hull e tin , ref., 250. 
larva ' fed upon by woodpecker ,2 18. 
larva in !\larch, 39G. 
legislation in New Zealand, 3·11. 
remedies, 40. 
spraying for, :!72. 400, 420, l21 1 · 1 ~.-), 

Creliocles in fl"qu.-..lis= Craponius in requalis. 
rem e dies, 167. 

Colaptes cafer, destroying codling moth, i!l. 
Colaspis bnmne~t, injuring strawberry, 364. 

tristis, injuring ros~s. 491. 
flavida, o n vine, 123. 

Co leothrips 3-fnsciala, probable cause of" rust" 
on oats, 301. 

Coleoptera. collections of, 350. 
injuring vine, :{:3. 
on Canad>l, lis ts of, rev., 311. 

Colcopterous larv<e, sent by C. V. Riley to F. 
l\leine rt, Copenh11.gen, list of, :J80. 

Collops, mm, 230. 
Colorado potato-beetle. bird e nemies, 174. 

in Austrnlian bulletin, ref., 353. 
Colpognathus, bred species, 152. 
Conorhinu s, blood-sucldug habit of, 166. 
Co notrnch elus n e nnphar , possible occurrence of, 

in Tasmania, 480. 
Contagious gern1s, use of, in the fielt1, 107. 
Co i)pe r»tion, in entomology, 202. 
Copidosorua trunc!ltellum, parasite of PI usia, 72. 
Copeatylum marg innturn, 1\I>tseochara valida 

larvre breeding in puparium of, 319. 
CoppPr co1npounds, ineffective n.g·n.inst roae-

chnfer, 2~1. 223. 
Coptotriche zelleriella, 386, 38~·. 388. 
Cornell rniv. Station, bulletin of, rev., 308. 
Corn, ear \YOl'ln, see }leliothis. 

root .-\.phis, summary history of, a rti cle, 233. 
roo~louse , uo r emedy for, 5. 
root-wornt, injuring corn in ~Tississippi, 3:1:-J. 

Corthylu~ punctatissiruus, food habits, 17K 
spinifer, n. sp., J7S. 

Corvus scapulatus, eating locusts. 6!i. 
Cotton s taine,, in Florida bulletin, ref •. 256. 
Cotton worm, damaire caused by, 398. 

Ill Florid>\ bulletin, ref. , 256. 
preyed upon by Panorpa, m., aoG. 
stopping t rn ins, mtn 1 177. 

Cottonwood lenf beetle, see Linn. 
Cottouy cushion scale, see Scale. 

maple scale, inN. Y . report, r e f., ~::>2. 
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Cottony maple scale, in Ore~on, 125. 
Crane-II y. larv;e de" troy i ug- wheat., art., 12. 
Craponiu:-J iu:Pqualis, in .\rkansas, 4;)2. 
Cremastus, bred species, 156. 
Cresylic oint1uent, for scre\V·\vorm, ref., 3ti~. 
CriekPt, banded saud, not poisonous, 336. 

fielJ , enemy to strawberry, l'ef., 366. 
remedy for, ~9S. 

Crossotosoma :egyptiacum, account of, 97. 
an Icer~·a, 184. 

Croton bug, mtn, 407. 
Crown IJorer, strttwberry, l'cf. , 366. 
Cryptolechia, remarks on, ~HI. 
Cryptophasa unipunctatu, notes on habits and 

earlier stages of. in Australia, art., 384. 
Cryptus, bred species, 1fi3. 

parasite ofCheimatobia, 77. 
Cucumber beetle, in Ohio bulletin, ref., 254. 
Curculio, grape, in Arkansas, 452, 453. 

treated, 167. 
plum, egg-la~·ing record of, 228. 

experiments against, ref., 25i, 366. 
in Massachusetts bulletin, 365. 
notes ou, article, 219,227. 

Curl'ant Aphis, in Iowa, mm , 479. 
borer, in Ol'egon bulletin, ref., 256. 
stem borer , 251. 

Cutworm, bronzy, migrating- in winter, 469. 
Cutworms, notes on, 215,256,337,338,479. 

p>~.rasites of, list, 259. 
remedies for , :l48. 

Cuterebra amel'icana, m., 25. 
Cyc:ocephala, notes on, 243, 245. 

immaculata, notes on, 215,246. 
Cylapus tenuicornis, oecurl'ence of, in District 

of Columbia, 87,356. 
Cylas formiearius, sweet potato borer, 334,404. 
Cyllene robin ire, identified, 417. 

in West Virginia rept., ref., 435. 
Cynips quercns-prnnus, parasitized, 41. 
Cypre•s twig borers, art., 116. 

D. 

Dacnusa, bred species, 58. 
Dactylopius, on tomato, 413,419. 

preyed upon by Lepidopteron, 482. 
Dakruma eoceidivora, referred to Lretilin, 32. 
Damaous sp., Barbadoes sugar mites, 31. 
Danais arehippus larvre, destroyed by bacterial 

diseases, m 111, 259. 
swarming of, 27. 

Datnna, oviposition ofT<tchina on, 414. 
angusii , parasitism, 174. 
ministra, in Mississippi, 338. 

parasites of, 26. 
in Minn. IJulletin, ref., 2S6. 

Dectes spinosus, oQ_Xant!Iium, 312. 
oviposition of, on Ambrosia, sc., 141. 

Deltocephalus debilis, in hlue grass, 479. 
Department of Agdeulture.,'relations with sta

tions. 203. 
Dermestes lardarius, cosmopo:itan, 34. 

dn1naging honcycoJub, mm, 252. 
\·ulpinus, damu.}!.·ing 'voodwork ,344. 

De1·mestidac, infestin~ museums, 34. 
Dl'smia maculalig, in Missis~1ppi , 33l5, 
Dewitz, Dr. Herman10, obituary, I. 

Dinbrotica 12-punc!nt-n, descr. of larva, 150. 
destructive to corn in Honth, 8li, 33R. 
habits and life-history of, 1311. 
on peach and cabbag·e, 84. 
retnedy for in corn, 5. 

longicornis, on colton blooms. 151. 
soror, injuring corn in California, 468. 
vittata, eating corn silk, 149. 

infesting corn in Maryland, 54. 
in :Mississippi, 337. 

Diroretus, bred spe.Jies, 61. 
n . sp. raised from cabbage Aphis, 454. 

Diapheromera fernorata, not poisonous, 416, 
Diaspis pentngona, in Italy, 196. 

attacking mulberry, 196. 
vandalicus rnvaging cocoanuts, 296. 

Diastrophus nebulosus, galls of, 405. 
Dicerca divaricata, injuries of, .-J22. 
Dicrelotus, bred species, 152. 
Diggerwasps, larvae, external feeders , 276. 
Digitalis, ineffective against rose beet les, 223. 
Dilophogaster californica, on black scale, 169. 
Dimorphism in butterflies, 296, 
Diphucephala colaspidioides, in Australia, 424. 

splendens, in Tasmania, 480. 
Diplodontus,apparent parasite of Simulinm,454. 
Diplosis tritici, eaten byi.\Iegilla, 430. 

sp., gall on Cnttleya, 22. 
Diptera, ~ilis of aquatic larvae of, 492. 

injuring vine, 33. 
mouth parts of, rev., 360. 

Dipterous larvre, vomited hy child, 396. 
parasites, compared with Hymenopterous 

parasites, 277. 
Diseases of Pieris rapre, believed not transfera

ble to other species, 333. 
Disease germs, as means of battling with injuri-

ous insects, articles on, 141,197. 
Disonyeha triangularis, in Neb1·aska, ref., 437. 
Dissosteira longipennis, habits of, 4:J8. 
Division of Entomology, changes in force <>f, 

notes, 310, 368. 
publications of, notices, 1, 367. 

Dorcus parallel us, on pear, ref., 308. 
Domestic animals, kerosene emulsion for pa1 a

sites of, 251. 
Doryphot·a 10-lineata, m, 121. 

range, 84. 
Dorytomus mucidus, on cottoil.vood, 72. 
Dragon flies, flights of, H3 
Drasterius, in onions, 166. 

elegans, infesting corn, 54. 
Dryocampa rubicunda, on maple, 160. 
Ducks vs. potato-beetles, 398. 
Dung-beetles, phytopha<;ie notes, 484. 
Dynastes tityus, in woodshed, 395,396. 
Dysdercus suturellus, m, 41, 

treated, 110. 

E. 

Earias insulnna, injuring cotton, 67 . 
Earth, a ren1edy fot: poisonous i nse~t bites, 3'17. 
Echocerus maxillosus, infesting stored corn in 

Venezuln, 3:~3. 
Economic Entomologists, Association of. See 

Association of Economic Entomologist-s. 
entomology in Indiana ; rev., 366. 
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:keonoruiC', YaltH'o(sttt<ly nfinH· d~,397. 
Ede-u1a nlbifrons, in :\linn . huiiC'tin, r<' f., 2!"lli. 
Etl >.·a rd s, l[cnry , obituary of, 4~ ~ ~. 

EPI\\rornl , ste1n, in England, 293, 366. 
Eipho~onm, bred spPcies, J 56. 
EIRte rid>P , life his to ry, article on, 246. 
Eleodes sutumlis, para"itP of,432, 4!l2. 
Eleph,wt bcetk, iu Austral if\ , 434. 
Ellopia fasl'il\ ria, reference to art iclc, 3fi. 

prosnparil\, r('fere ncc to arti .. l!', 36. 
somniaria, in Fletche r 's report, 359. 

parasitized ,360. 
Embryo in sects, on appe ndages of first abdo

millal segrncut.. rc \·. of pape r on, 310. 
Ernphor humhiliformis. Hibiscus visitor, 83. 
Employ!"·' rnl\cubtus, in Kentucky bulle tin, 364. 

o n ~lrawberry, 3-15. 
Empidas, feeding habits of, 356. 
Encyrtid, n n e \v and r~mo.rkable, art., 145. 

\Vith six-branched ant E- nna·, art., 4.-.!"'). 

EunonHt9 a.uturunR.rin, effects of te u1pc rntnre on 
coloring of, note , 481. 

Enor.ue obfuscata, synonym, 297. 
Entedonid, odor of, remarks on, 401. 
Entomological Club, A. A . A. "· · notice of mevt-

ing, 490. 
excursi on, notice of, 128. 
work in "\Vest VirginiR, r ev. , 4:~5. 
f.:<H"iety, Califomia, 487. 
Socictyof"\Vashin;:ton, abridged minul<'s of 

41' ,;; ' 129, 17-', 356, :~57, 430, 431, 491. . 
Entomologists, see Association. 

in the experime nt stations, work of, 212. 
Entomology, applied, outlook for, art .. , ! HI . 

at Iowa station, r c Yiew , 251. 
economic, in India, 43. 
method of teaching, art., 107. 

Entomophthora, of chmch bug·, 197. 
EJ)a.chromin tern1in a li s , notes and ref., -1:!0. 
Ephcstia consobrinella, rcf'd to Glyptocera, 32. 

interpunctella, notes on, 134, 158, 3:l:l. 
ki.ihniella. notes on, 1 ~4.158, 333. 
sp., infesting grain in Venezue la, 333. 
zeal, synonymy, 134, 158. 

Ephinltes, bred species of, 461. 
Epicauta maculata, ref., 43i. 

pennsylvanka, habits of, 416, 4:17. 
Yerticali s, on history of, 3. 
vittata, ref., 437. 

Epilachna corrupto., habits of, 419. 
Paris green for, 121. 
vigi ntioctopunctata, in Australia, 434. 

Episinus, m., 129. 
Epitragus tomentosus, on orange. 68. 
Epunealuteola, in figs, 414. 
Ericerus p(·-la, wax secreted by, 424. 
Eriocampa cerasi, on plum, 163. 

on quince, 171. 
Eriococcus eucalypti, on gum trees, 76. 
Eristalis, in w ei! water, 22. 

tenax, r e f., 351. 
Ero hamatus, mites on, 468. 
Eubadizon, bred species. 5l:S. 
Eudryas grata, iarva of, r e f. , 346. 

u n io, "true grape insect, 346. 
Eupi~hecia miserul a ta, on raspbe rry, 3 1 ~. 
Euphorus, bred species, 57. 

Enphorin. indn, itlentifi<'<l . ll7 . 
sepu1chl"ali~ . afl'ediul{ corn, l .'"l~l. 

Enpledrus , rapid deYclopmcnt of, 111111. , ~77. 
corustockii, attacking cotton wur1n, 30G. 

"Eurck;!L Insecticide," 3 17,361. 
Eurhopalus V!Lriegatus, found o nly in Chili, :11. 
Eurycreon rantalis, affecting beets, 1S·l. 

garden pest,:mm, 338. 
Eurytoma prunicoi!L, h~tbi ts, ·I 1. 
Eustrotin. cnd uca, preprtratory stage~. ~ I . :::! 1. 
Euura sp., injuring 'viii ow hed O'es 1fi6 •lli
Euvnncssa antiopa, in l\Iississip~pi, '.338, ' '. 
Exetastes, bred species, 158. 
Exochilurn, bred species, 155. 
Exochus, bred species of, 461. 
Exolytus, bred species, 152. 
E.xperimentation in use of insecticides, ~II. 

laboratory method of, art.. , ~liG. 

Experiment stA.tions, work of th e enton1oJ 0 • 

gists of, ~ 12. 
bulletin!! of, 2!5. 

F. 

Fall web-worm, a new enemy of, 422. 
Fl\lse chinch bug, remedies for , 260. 
F e niseca ta.rquinius, carnivorous habits of, 4-.:~ 

Fertilization of plants, produced by insc('ts, 111~ . 
F e 1·tilizers us insecticides article 217 
F'idin., life-hi story unkno,~n, mm: :349~ 
Fig beetl e!!, correspondence on, 414,415. 
Field cri<-ket, see Cricket. 

agents, reports of, bulletin, notice, :J68. 
Fi,h oil soap, see Soap. 

Flat-headed apple-borer, at base o f tn•es, ~40. 
in Oregon bu11e tiu, ref., 2.5ti . 

Fl ea·beetles, food-plants of, 111111, 431. 
Fl ea-bee tle, brassy, injuring corn, 3J6. 

fi e ry, in Nebraska, ref., 437. 
on potato: in Australia, ref., 434. 

Flour-uwth , l\l e diterranean, :Jii9, 366, l~ 1. 
origin doubtful, mm, 33J. 

Flour moths, in Venezuela , 333. 
Fluted scale, see Scale, cottony-cushio n. 
"Fly-bug," Australian; art., 355. 
Fly-tree, rot11a.ncc concerning, 299. 
Forest and shad e trees, report on, nqLice, 367. 
Forest tent caterpillar, bacterial disease of, sug· 

gested for destruction of boll worm , :n.~. 
Fo•·est trees, insects injurious to, 'ref., 256. 
Fossil insects, review, 252, 436. 

Frit fly, American, in Fletcher's report, 359. 
Frog-hoppe r, New Zealand, ·l24. 
Frosted scale, name proposed for Lecanium. 3RR. 
Fruit growers, convention of, ~:! . 

insects, notes on, 345. 
pests, in Tasmania, note, 480. 

Fulgorida·, injuring vine. 33. 
Fumigation, for scales, 72. 
Fungus beetles . oft habits of, 335. 
Furniture , damaged by l'orers, 467. 

G. 

c:aleru.ca semipullata,on fig in Austral in, 297, 29R. 
Galleria cereana, feeding habits of :H·• 
Gall-mites, systematic wo1·k on r~f ;)~., 
Galls, produced by Heteroptera·, 300.' -· 
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r:nnycuot us, bred species, G:.;, 
linrden insects, nutes on, 1-1>-;. 

weh-worrn, J.S ··I1 :1:~H. 

Gartered plume moth , ref. , 3f>:>, 
Gas tar, in N.J. bulleti:1, 361. 
Gas treatment for scale insl'cts, !H~. 
Ga .... tropaclln antericnna, in l\Iinn. hnlletin, ~;>G. 

lanestris, seven years in the pupal stag<', :l:l. 
monacha, in Bantria, 178. 

Gelechia beneticentella, on Solannn•, 8!"17. 
cerealella, Epheslia h1n•a• referred to, 159, 

in Virginia, 339. 
Geocoris bullata, in Nebraska, ref., 437. 
Geophilidre, phosphorescent, li:l. 
Germs, contagious, use of, in the field, 1!17. 
"Gli lnsetti Nocivi," review of, 435, 
Glypta, bred 8pecies of, 4li:l. 
Glyptocera, new genus of Phycitid:e, :l2. 

Gonoptera lil· ntrix, Jong·evity, 19. 
Gooseberry fruit worm, in Oregon bulletin, 2'\fi. 

Gortyna nitela, on Xanthium , mm, :n2. 
Grain Aphis, sudden disappearance, 74. 

beetles, in Oreg·on, mm, 256. 
weevil, see ¥leevil, 

Grape berry moth, ref., 365. 
curculio, see Curculio. 
phylloxe1·a, notes on, 185. 

occurrence inAustraliaand NewZea'd, 1S5 
occurrence in Europe, 185, 186. 
remedies for , 18!1, 

Grapholitha sebastiani::e, proposed name for 
moth bred from jumping bean, 432. 

strobilella, refere nce to article, 36. 
Gmphops nebulosus, on strawberry, ref., 364. 
Graphorhinus vadosus, food habits of, 37. 
Graptodera exapta on fuchsia, 26. 

sp., on potato, in Australia, ref., 134. 
G..asserie of silk worm, art., 445. 
Grasshoppers, in ld>tho, 11rt., 135, corresp ., 471. 
Grass-root louse, host of Lasiu~ brnnn e ns Yar. 

alienus, mm, 234. 
Greasy cut-worm in Mississippi, 337. 
Green beetle pest in Australia, 424. 

bug in Tasmania, 48u. 
striped maple-worm, see Anisota rubicund11. 

Grubs, swallowed and passed by child, 401. 
Gryllus, swarming in '.rexas, 176. 
Guerinia, subpyrifonn antenna) joints, !1~. 
Gypsy moth, an experience with , 126. 

efforts to stamp out, note, 364. 
ex term inution of, note, -17 I. 
Japanese, 41,297. 
legislation about, 78, 20ll, 3G4, 472. 
remarks on, 4!11. 
remedies for, 381. 
report of a discussion on, art., 36R. 

H. 

Hadena,abnndant after mild winter, 2];,, 
arctica, tutu, ~47. 

devastatrix, mm, 24.7. 
Hal sidohL tesselata taken by electric lamps, :323. 
Halt ica ignita, a stmwbel'l'y pe•t , ref., 36G. 

in 1 ndiuna, art, 317. 
in N ehraHkn, ref., 4:{s. 
reml'flies for,3l8. 
punctulata Chmtocnenu1. pnli(•a.rin.. 

Haltidni , pape1· on food pl>tnts of, 13J. 
Halticus •uinutus, in.iuring hean, 14 . 
lfand licrsch, Dr. Adam, obituary, :1. 
linrleCJui n cabbage bug in 'li'"iH."i ppi, ·166. 

remedies, 127. 
I f:1·tnatobia, hibernation of, Ultu , 3;,7_ 

serrata, note on, 417. 
Harpalns gravis, accompanying cricket swarm· 

ings, 177. 
Harpipho1·us maculatus, Yllriability, 10. 
Heel fly, dridn;.:- slock to streams, 455. 
I-Ieidcmannia., u. gL·n., 1nm, 350. 

cixiifor1nis, ruru , 356. 
!{eliot-his arrnig·era, datna.ging qeraniun1, 399. 

in Australia, 133. 
larva, cannib;distic habit of, 399. 
notes on, \l2, 1U7, 338. 
use of diseases against, 197. 

H e llebore, white, for cabbage maggot, 359. 
inN. J. lllllletin, ::n1. 

Ileloderma, opinions upon the poisonous nature 
of, ex ln-tct of art. on, 47U. 

Hclopeltis, injury to tea in India, 44. 
Hemiptera, physiognomy of tertiary, 132 
Hemiteles, bred species, 152. 

parasite of Cheinmtobia, 77. 
Herpestomus, bred species, 1C>:!. 
Heterodera radicicola, on cotton, 262. 

Tylenchus, arenarius identical with , 134. 
Hessian fly, appearance of whe.,t infeste<i .,..-ith, 

339. 
attacking grasses in California, 30fi. 
imported parasites of, uotes, :l:i!, 367 
in Australia, ref., 3.5:3. 
in. Canada, Sl, ~ 17, 359. 
in En:,?.·land, ref., 36G. 

lecture on, note, 427. 
new notes on the life history of, art., 265, 
supposed attack of, may he due to Mero-

Inyza, mu1 , J:l0. 

JTe teropelma, bred species, 155. 
Heteroptera, gall-producing species of, in Eu· 

rope, 301. 
injuring· vine, 33. 

Ilexacladia, gen. nov., description, 456. 
smithii, sp. nov., description, 457. 

article on , 455. 
1-Iippoboscid on bat, nun, :l57. 
Hippodamia converg·ens, 191. 

destroying woolly Aphis, 191. 
maculata, parasite of, 20, 

Hirundo urbica, supplanted by sparrow, 394. 
Hirmoneura, on history of, 3. 
II i~pa dorsalis, on locust, 164. 
Jlisterida-, monograph by Marseul, 3, 
Histiostoma rostroserratus, Barbadoes sugar 

wite , 31. 
IIistopona, in America, 129. 
llom11lota, ,feeding on dipterous 1arvre, mm, 

3 \ti. 

1-lotnoptera, injuring vine, 33. 
1-Ioney bee,sting of, for rhenrnatisn1, 37. 
Honeycomb, chtmaged by Dermestes, mm, 252. 
Hop fly, note on, 184. 
Hop louse, circular on , notice, 438. 

injuries by, ou Pacific slope, 349. 
in Oreg·on, 350, 405, 486. 
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Ilop Phoro<lon, noll'~ on, I Sl. 
llorn fly, in \' irgiuh\, :!1.171 . 

on o\·ipo:-oitiun of, :t! . 

H o"c l>ot. fly, St>e Hot fly. 
Burse flies, in Texas, 335. 
Horticultura l lnws frotn Ca li fornia., eonl·t.:'rn ing· 

noxious i nsccts, iiG. 

House-fly, parasites of, 3111. 
Hyaliodes vitripennis, preying upon g rt\pelenf· 

h opper, ref.,367. 
Hybemia t iliarin, m., 213. 
Hytlria. undulata, on cher ry, ref., 30.'-\, 
Hydrocyanic H.l'id gas tr(._•a ttncnt of S(.'lll'-· i used...:, 

~~~. 404, ar t ., 4-i7. 

Hylesinus lignipet·da, destroyerl hr Cemmhyci<l 
borers, 35. 

Hyu tenarcys ncrvosa, <leforu1etl, l-17. 
Hymenoptera, injuring vine, 33. 

ovipositor of, 4:l2. 
parasitic, lists of l>red species, 15, ~7. 1.'\ 1, 460. 

host relntions of, art. , 277. 
spirac les of, 12S. 

Hypernc1nus ti ne:T", hrcd fron1 Tinea pelionelht, 
mm, 461. 

Hyperplatys, destroying >'colyt id colonies, 35. 
ll!-ipersus, n. new horer in cu rrantsten1, 2fil. 

Hypha ntriacunea, lar\'redestroyed by Ploch io-
nus, 4~~. 

take n at electric lamps, tnlll, 323. 
" .;t of trees defoliated by, in :\lissi,,ippi, :{ :)1;, 

textor , on raspberries, 345. 
Hypoderma bovis, HZ , 453,466. 

lan·a of, 25. 
li ncata, 432,455. 

r. 
I cerya, in N"ew Zealand and A ustral ia, 3P''i. 

introd uction into Honolulu and its ex te rmi
nation through the Y edali a , mm, 307. 

regyptia.cum, notes on, 92, 97.105, 42::J. 
Jnontserrntensis, n. sp., Riley and H o\vard, 

description, 99. 
notes on,lOl, 106, 407,439. 

palmeri , n. sp., Riley and Howard, descr., 
103, 104, l06. 

purchasi, compared with regyptiacum, ·1:,3. 
gas experiments against, 457. 
in H onolulu , 329. 
notes <>n , 92, 105,184,208, 439. 
ros>e, n . sp., Riley and Howard, de;;er., 94 , 

106. 
sacchari , m., 92, 105, 209. 

questions depending on, 209. 
seychellarum, m . 92. 105. 
suggested utility of, in n1annfacture of com

mer<:ial wax, 352. 
Iceryos. some n e\\~ , art., 92. 
lchneun1on, bred species, 15L 

parasite o f Cheimatobia, 77. 
cestus, parasite of E llopia, 3GO. 
indet., bred from cutworms, mm, 259. 
wilsoni, bred from cut worrns. tn m . 2.1)9. 

I chneumonidre, bred parasitic, li'il. 
Ichneutes, hred speeie;;, r.n. 
ldris. egg-parasite of Oecanthus, 346. 
I ncurvaria, oYiposition and ovipositor of, 342. 
Insanity, from destroying caterpillars, 110te, 4-~7. 

rn ... cet collection, nt R cl'lin i\Tuseu n1., i :ll!. 

di ~e:L'-~e "~. n11n, 2!lH. 
l ' llthryolo~·y, rc,· . of art iclc on, :~ HI . 

1illH', :-it ' t.' Lilltl'. 

v in\l·ia, how to h e l ighte <l,nrl. , IS. 
wax, fron1 .\friea . 35:!. 

Ju:--;•:ct~. nfTectiu~ corn, n otes upon, art. , 159. 
atrecting grain in 1\[arylanu, art., 53. 
injur1ons, C(H)peration in dealing- with. 202. 

Department of Agriculture and Stale Sta-
tions in relation to , 203. 

estimate of damage done by , I. 
h orti cu ltural laws concerning, ·l71i . 

in C'ann.dn , 2.J7. 
legislation on, 200, 4i6. 
111an uals of, 435, .J3G. 
of farm, o rchard, >\ lid garden, rev ., 4:17. 

popular lec tures on, 127. 
popula r names of, 303. 

predaceous, introdudion of , l RV. 
stopping· trains, note, .J77. 

lerthny,monograph o f, rev., 436. 
publica tions on, 2<)0. 

l :--- "·:< 'T LIFE, monthly issues changed , l. 
1 n MecLicide, expel'iments in l\Inssa chnsetts, 363. 

n1achinery, n otes on, 192. 
Insecticides, bulletin on. rev., 256. 

circular on, notice, 368. 
direct experimentation in the use of, 21 -1. 
fertili zers used as, 21'i. 
in C\ebrnska rt:port, r e f., 438. 
manual on, r ef. , 436. 
n ew, experiments with. 305. 
practical notes on the use of, art . . 269. 
Jist of, u sed against rose-chafer, 225. 

International interests, notes on, 195. 
I o w a expt. station, notes on expts. and ob•er-

vations at, art., 258. 
Tphitt·ache lus american us , remark~ on, 41. 
lsodromu«, pri111ary p a rasite, 356. 
Isosorna, on grasses, 71. 

hord ei, notes on , 7t , 73. 
orchidP.arum, gall on Cattleya, 22. 
tritici, notes on, 125, 416. 

J. 

.Tanassa lignieolor, in Minn. bulletins, ref., 256. 
Janus tlavive ntris, on currant, 40i. 
Jigger, mrn., 413. 
Jointworm, in New Y ork, 73. 
Joumalistic e nterprise, 427. 
.Tulus, sp. , mm, 218. 
Jumping bean, :'lfexican, 399, 431, (32. 
June beetles, a ppearan ce of, 240. 

injuring strawberry , ref., 364. 
June hug, see June beet.! e. 

K . 

Kainit, against corn worms, ref., 361. 
K a ti po, abst rl\ct of paper 0 11 , 302. 

poisonous nature of, note, 4R7. 
Katy<iiu. angular-winged, abnormal oviposition 

of, 296. 

Kerosene emulsion,.against rose-chafer, 223,224. 
agai n st sh eep scab, 2H7. 
as a sheep dip, 258. 
as remedy for animal parasites, 251. 
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Kerosene Pn1ulsion, iliscusRed, 2f.O, ~til. 
fi,.,,t use of. 2:\6. 
for cabbage Plu!PIIa, 3:\\1. 

for Ellopia so1nniarin, 36(1. 
in ~cw .fcrsey uulletin,36]. 

Kerosene extract of pyrethrum. ~<ill. 
Klee, ·waldemar G .. obituary, 429. 

L. 

Lahena apicalis. parasite of Chrysobothris, 41i4. 
Labomtory method of experimentation, art .. , 2G6. 
Laccornetopus, gall-producers in Europe, 301. 
Lace-wing flies, night swarming of, 340. 
Lachnosterna, dead from unknown cause, H7. 

larvre injuring strawberry, ref., 364. 
life history of, art., 239. 
transformations and parasites, 356. 
arcuata, 244. 
fraterna, 244. 
fusca, 241, 244, 245, 246. 
gihbo,a, 243, 244, 245. 
hirticulft, 243, 244.245. 
ilicis, 2H. 
imp! icita, 243.244. 
in versa, 243.244,245. 
rugosa, 243, 244, 245. 
tristis, 244. 

Lachnus dentatus, m., 92. 
pini, rn., 92. 
platanicola, descriptions of forms of, 286. 

found in copula with 1\felanoxanthus 
salicti, 290. 

strobi, m., 92. 
Lacon rectangularis, larva on corn, 246. 
Lady birds vs. scale insects, note, 347. 

Australian, papers on, ref., 434. 
Lretilia, n . g. of Phycitidre, 32. 
Lamia redilis, destroying Scolytid colonies, 35. 
Lampronota americana, bred from cut-worms, 

mm,259. 
bred species of, 464. 

Lampyrid, iufested "lith mites, 468. 
Languria mozardi, food plants, 83,254. 
I,aodamia, n. g. of Phycilidre, 32. 
Laphygma frugiperda, m, 41. 
Lasius brunneus host of root-lice, 233. 
Latrodectus, bite of, note, 487, 488. 

devouring Carabids, 87. 
experiments with venom, 178. 
mactans, on bite, 129. 
poisonous nature of, in Australia, 337. 
scelio, bite of, 425. 

Lavern a circumscriptella, on CEnothera, 275. 
eloisella, on <Enothera, rum, 275. 
murtfeldtiella, on <Enothera, mm, 27fi. 

Leaf-hopper. grape, preyed upon by soldier· bug, 
ref., 367. 

Leafy-legged plant bug,_ref., 256. 
Lebena triuotata=Nola sexmaculatfl, 297. 
Lccanium caryre, ('Olupared, 383. 

hemisphericum, on peaches. ref. , 43~. 
hesperidum, search for, mm, 168. 
olea·, experiments on, 82. 
search for, n\1)1, Jli .~. 

pruinosum n. sp. ('oqnillett, described, 382. 

food plants of, 381. 
wash for, 38-1. 

Lecanium ca!'Y:T', tnlipiferll', on tulip tree, ~8 
I ·<'t .. dshttion against insects, 2()(), 4i6. 
Lt•pidopll-'l"::t , injuriug vine, 33. 

larvw, de~cription:-; of, arL., Gl. 
parasitcs of, list, 410,411. 
ref. to articie on, 310. 
temperature experiments on coloring of, 

note, 481. 
work on South Australian, 44. 

Lepisma, rom, 170. 
saccharina, rev., 310. 

Leptocoris trivittatus on box-elder, 72. 
Leptos.tylus, destroying Scolytid colonies, 35. 
Lethrus cephalotes, injuring grape vine in Eu-

rope, note, 484. 
Leucania albilinea, flttacking cereals, 70. 

pseudat·gyria in wheat, 153. 
unipuncta. 1890 outb!·eak in l\Iaryland, 53. 

Light. cheapest form of, 90. 
Ligyrus rugiceps, affecting corn, 159. 
Lime, ineffective against rose-beetles, 222. 

in New JersP.y bulletin, 361. 
insects, 35, 381, 382. 
unslaked, against rose-chafer, 411. 

Limneria, bred species, 157. 
Lin a scripta, eaten by Megill a, 430. 

injuring cottonwood in Mississippi, mm, 338. 
in Mi~sissippi, mm, 338. 

Linden span worm, m., 213. 
Lintner, Dr. J. A., sixth report of, review, 252. 
Liothorax melanocera, bred from cut-worms, 

mm,259. 
Liparis monacha, see Psilura. 
Liphyra brassolis, supposed carnivorous habits 

of, mm, 482. 
Lipolexis, bred species, 61. 
Listronotus latiusculus, oviposition, 83. 
Lita solanella, on potato, in Australia, ref., 435. 
Lithocolletis, synonymical list of specie!!,_ 328. 

alni, note on, 326. 
alnivorella, preoccupied name, 326, 
argentifimbriella, synonyms of, 325,326. 
betulivora, Wlsm. n. sp., descr., 3:.!6. 
faginella, an American species, 327. 
fasciella, note on, 326. 
fragilella, note on, 326. 
fuscocostella=argoentifimbriella, 325,326. 
grindeliella, 'VIsm. n. sp., descr., 327. 
longestriata=quercialbella, 325,326. 
quercialbella, synonyms of, 325,326. 
quercibella=quercialbella, 325,326. 
subaureol,., a good species, 325,326, 
trifasciella, regarded as synonymous with 

fragilella, 326. 
unifasciella, preoccupied name, 326. 

Lixus concavus, habits, 85. 
review of, article on, 254. 

Locust, devastating, in Californiot, 485. 
of Northwestern India, note, 433. 
plague, in Australia, 419,434. 
t·avages of, note, 438. 
wandering, see Epachromia, 420. 

Locusts, as food, 66, 433. 
carnivorous habits of, 338. 
destructive, bulletin on, notice, 368. 
in Mesopotamia., 172. 
local outbre!'_k in Idaho, 135. 
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Lo<'n•t", migrntory, in .\n,tralin. not.e. ·11\l. 
!"topping train~. nun, 17". 

Lontlon purpiP, and linJt' ttdxturc, tl isl'IISSf'cl , ~UI. 

efl"cct..; on folia;.!,T, :.!S. 

for cod] ing ruoth, :!7~. 
for destruction of L'llreulio a. tt«l gouger, :!:!H. 
for harvesting·ant~, ..Jtit;. 
in Xcw Jersey bulletin, 3Gl. 
less known in London, 31. 
uot protc<'tive ngainst rose-chafer, 22l. 
rd., 361\, 

Long· St'ale, see Scale. 
I...o~ses, cstilnated, occasioned by insPct~, 397. 
Lnciliu., hibernation of, n11n, 8:57. 

ruacellaria, bulletin on, 131. 
lllacellaria,morc injurious thnn buffalo gnat, 

llllll, 453. 
on ,tock in :llississippi, 466. 

Lu<lius attenu:tlw·•, larvft. on corn, 111111, ~"HG. 

Lulroehu:OO lutcu~, ex hibited, ..a :~ I. 

Lygreus J in cat us, da.n1a~·ing ch rysantheu1unt~, 
ref., .{31, 

Lygus lineolal'is, <.hunaging chry:oilanthetnunt~, 
r ef., :l.> l. 

pratcnsi"', injuring st.rawherry, ref., :~tH. 
devoured by spiders, lr>O. 

Lysiphkbu", hred species, 60. 
val'iations in svecies of, arl., :l13. 

1\l. 

1\laerobasis nnicolor, in NE·hraska, ref .. ·ITi'. 
1\lacrocentrus, bred specie~, Gi). 
;\l<h·rodu.ctylus suUspinosus, see l~ose·chafer. 
1\iallophu.ga, bulletin on, noti<'t>, 367. 

period of development, art .. I l'i. 
1\lamestra confusa, description of larva, 63. 

pida, eating corn silk, 149. 
1\Iantis, not poisonous, 294. 

preying or Cal'olina, mm, 303. 
1\Inrseul, Abht'• S. A., obitunry, 3. 
1\Iaseocbara vnlida, living· in pupnri" of Syrphid 

fly, art .. , 319. 
Maskell, rev. of, al'ticles 1>~·. 2:;2. 

1\lay beetle, Fitch quoted, 241. 
in :\lass. bulletin, 31i5. 
of En rope, remarks on, 491. 

Mealy bug, hydrocyanic acid gas for, 4114. 
Jlledit.el'l'anean !lour moth, see Flour moth. 
1\Iegilla maculata, destroying plant·lice, Ti. 

habits of, 430. 
Perilitusamericanus, bred f!'om, ref., 492. 

Meina bird, !ltlempted introduction of, 345. 
l\Ielanactes pil'eus, 1nm, 320. 

puncticollis, identified, 165. 
Mehuwplus differentialis, in Indiana, 300. 

flnvo-annulatus, in lclaho, uo. 
1\Ielanotus american us, 1nm, 246. 

cotuwunis,mnl,24G,ref. ,437. 
cribnlosus, mm, 246. 
depressus, n1m, 2~G. 
fissil is, mm, 246. 
in faustus, Hlln, 246. 
paruu1punctatus, nun, 246. 
pertinax, utn1, 2-tG. 

l\Ielanoxanthus bicolol', clescr. of formH, 290. 
ftocculosus, n . sp., 291. · 

~.rehtnoxant.hns bicnlor, snlicis, rn , ~'J. 
~n.licti, rn , ~~·.!. 

1\lclittin. et·Lo, injurit~H in '\Ii~~iH~ippi, :n;. 
l\lt·lohoris, hrl'tl spe<'il'M, J.)H. 
1\[t' loe, on history uf, :3. 
~lelolonthas, European, remltrks on, ·1\11. 
:llelon worm, in Mississippi, 337. 
~Ielophagns o\'inus, treated Dy Cnrtic<', \II, 

l\Ien iscus, bred speci cs of, ·lil I. 
1\ferotnyzfl, infesting grains, H'.!. 

nn1ericana, egg of, 3~~2. 
in Texas, 453. 
in Canada report, ref., 35!1_ 

i\Iesochorus, bred species, lt\5. 
l\Iesoleius, parasite of Cheimatohiu. 77. 
l\lesoleptus, bred species of. 4Gl. 

.Mesostenus, bred species, 1!\'l. 
l\Ieteorus, bred species, 57. 
1\retopius, ovipositor, 177. 
1Hierocentrum r etiuerve, flbnorn1al OYipof"l!tiou 

of, 2!16. 
Micrococcus of cabbage worm, 107. 

pieridis, attacking boll worm, 1!1H, 
l\licrodus, bred species, 17. 
~lie•·og·aster, bred species, 17. 
l\fic rognathid re, proposed family tH\llW, 35il. 
~Iicro-lepid<•ptcra, .\frica.n, papl"'l' on , rev., J.·H. 

on Solanuru, 111111, 317. 
piercing ovipositor in, rnn1, 343. 

Microplitis, attacking Leucania, 113. 
bred species, 17. 

:llicropteryx semtpurpurella, oviposition und 
pie1·cing ovipositor of, 3·12. 

1\'ligrating· locust, in Australia, 3.)3. 
l\lilvus olgyptius, eating loctt.-18, 66 

,,firax, bred s :.>ceies, 15. 
Mite, c·lovcr, article, 45. 

infesting Silnuliuu1, nHn, I.)L 

orange rust, in Anstmlia, ref., 434. 
~lites, in a warn1-house, 102. 

infesting Eros hamatus, 468. 
Mole cricket, in N.Y. report, ref., 252. 
i\Ionostegia, on strawberry, ref., 437. 
Monoctenus juniperi, name preoccupied, 356. 

unicolor, proposed na.tnc for juniperi, 3;JLi, 
lVIonohammus contusor, Jnm, 247, 4l7, 
1\ionophlrebid<e, m., 98. 
i\lonostegia ignota, notes on history, lll_ 

description of male, 12. 
Morgia gigantella, incorrect determination of 

Uryptophasa, 386. 
Mosquitoes, in boreal latitudes, 403. 

remedies for , 470. 
:VIule-killer, see \Val king stick. 
l\Iurgantia. histrionica, on cabbage, 466, 
Muscardine, disease of cabbage worm, 409. 
l\Iuscidae, causing myiasis, 30. 
1\'luscid, bred from swine dung,357. 
i•luseum pests, 405. 
:\[yelois guarinella, referred to Ulophora, 32. 
:\lyiasis, review of a paper on. 39. 
Mylabris , on history of. 3. 
1\fyriopods, phosphoresC'ent, art., a I !I. 
Mytilaspis citricola, from West Indies, 99. 

in California, 23,1~:!. 
in New Zealand, ref., 253. 
in Ruseia, 393. 
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Mytilaspis gloverii, Avhelinus fuscipennis bred 
fro1n, mru, 4S7. 

in Calif om ia, 23, 182. 
on orange, 308. 

linearis, wrongly referred, SO. 

pomicorticis, synouyrn of poinoru111, 80. 
pomorum , Aphelinu,; bred fm:u, 487. 

on birch, 469. 
spraying for, .J. 

synonymy, 89. 
)!yzus cerasi. m., 92, 479. 

ribis, in Iowa, mm, 479. 

N. 

Naphthaline , against stored-grain pes ts, 334. 
as a remedy for r ose-chafe r , 222. 
in :\ew Jersey bulletin, 3Gl. 

Nematode, injuring cotton roots, 2G2, 263 
injuring onts, tutn, 264. 

Nematus e richsonii, mm, 247-
Nemorma.leuranim, destroying army worm , 112. 
Nephelodes violans, larva· destroyed by bacte-

rial diseases, mw. 198 , 259. 
migrating in midwinter, 4E!l. 

Nerice bidentata, description of larva, 62. 
Neuroptera, injuring Yine, 33. 
New Jersey, catalogue of insects, J 33. 
New South ''Vales, economic entomology in, 133. 
Nezara hilaris, injuring plants, 403. 
Nitzschia pulicaria, period of development, llG. 
Nola sexnmculata, description of larva, 61. 

identi~rrl with Lebena trinotata, 297. 
sorghiella, on rye, 29. 

Notaspis sp., Barbadoes sugar mites, 31. 
Nun moth, injuries by, 111, 430. 
Nysius a.ngnstatus, on Euphorbia, 1GJ. 

on various plants, 355. 
remedies for, 260. 
destructor, 356. 
thymi, 3:\6. 
vini, 355. 

0. 

Oak caterpillars, article on; review, 256. 
Oak-looper, Vancouver Island, 35\1. 
Obereft bimaculata, biackbe rry borer, 30il. 

said to girdle twigs of peach and cherry, 2!1~. 
Obitnnries: Andre, Edmond, 428. 

Atkinson, E. T .. 303. 
Baly, J . S., 3. 
Burgess, Edward, 4~0. 
Crawford, Frazer S., ~54 . 

Dewitz, llr. Hermann , 4. 
Edwards, Henry, ·JS9. 
Handlirsch, Dr. Adam , 3. 
Klee, Waldemar G., 42\J. 
Marseul, Abbe S. A. de,:;. 
Poey, Dr. Felipe, 429. 
Rathvon, Dr. S. 8., 428. 
Thurber, Dr. Gco .. 4. 
'l'yl e r, 1·: 1t., 430. 

Ol'lll't'ia , ,JapatH_~:-:.e rnrnsit(' of. 4~. 

dispar, see ( 1 yp~y utoth. 
Odontot.a dor.··w..li s, in \Vest \ ' irg·i11ia, rP f., 1:1;,, 

nervo~a, in '\'e:-;t. \'irg·iuia, ref., ·1:.:;;, 

<Ecanthus niveus , notes on, 345. 
(Etlipoda nllt'i ca, in Australia, ref. , 353. 
<E~tt" IIS ovis , treated by Curtice, 91. 

Oncideres cingulatus, in Mis"issippi, 3~8. 
Onion maggot, in MassachuseLts bulletin, 365. 
< >n iscus, injuring flower:;, 69. 
Opheltes, bred species, 155. 

glaucopterus, parasite of Cim hex ame ricana, 
177, 276. . 

Ophion, feeding habits of larva:, 276. 
bred species, 154. 

Opius, bred specie", 59. 
Orangesc,de insects, in Flori<la bulletin, t•e f. , 256. 
Orchard caterpillat·s in 1\IissOrmerod's publica-

tions, 363, 366. 
Orchelimum glaberrimum, affecting corn, 160. 

vulgare, affecting corn, 160. 
1 Orgyia antiqua, oviposition of, 390, 

definata, larva, description of, 390. 
leucostigma, oviposition of, 390. 

defoliating apple trees, 338. 
nova, see antiqua. 
pudibunda, reference to article, 36. 

Orthesia, on Coleus, 124. 
Orthopelma, bred s p ecies, 154. 
Orthoptera, injuring vine, 33. 
Orthorrhinus cylindrirostris, in Australia, 434. 
Or.va barbarica, luminous, 173. 

1 

Oscinis variabilis, bred from wheat, mm, 24 7. 
' variabilis, in Fletcher's report, 359. 

infesting grains, 82. 
variabilis (?) in K entucky bulletin. 3ll. 

Otiorhynchidre, food habits of, 37. 
Otiorhynchus ovat11s, food habits , !37. 

sulcatus, food habits. 37. 
Ovipositor of Hymenopte ra, remarks on, 432. 
Ox hot-fly, see Bot. 
Ox-warble, see Bot. 

fly in New York report, ref. 252. 
Oxycarenus, injuring- cotton in E~·O' Pt, -!I. 

h yalinipennis, injuring cotton, 1; ."1. 

Oxyopes seal~ris, destroying Nemorrea, 11:!. 
Oxytelns insignitus, mm, 294. 

: Oyster-shell bark louse, spraying for, 4. 

P. 

l'achymerus, bred svecies, 156. 
l'achyne nron, hahits of, 178, 218. 
1'>\chyrrhina, larva' destroying whet\!, 14. 
l'achytylus australis, ref., 419. 

migratorioides var. capita, as food , Go. 
Paleacritl\ vernata, pupa of, m, 249. 
Panch lora nivea, in Massachusetts, 444. 

viridis, viviparous, 356, 443. 
Panorpa sp., preying upon cotton-worm, 306. 

1 Paonias, excaecatus, taken by electric lamps, 323. 
myops, taken by electr ic lamps, mm, 323. 

Papilio cresphontes, lan·w not social, 32. 
oxynius, Jarvm of, social, 32. 
turn us, damag·ing forest trees, .n~. 

eli morphism in, 35. 
zolicaon, parasite of, 412. 

Parasites, introduction of, 18\J. 
of cutworms, list of, 259. 
of Lcpicloptem, list of, 410, 41 I. 
of!'K·ales, Ureediug of1 21.'-i. 

mounting of, 219. 
Parasitic Ily ;nenoptem,li't of Lred~JH'Ci<·•,arts. 

15, 57, 151,460. 
host relations of, art., 277. 
rove beetles, art., 318. 
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l'ardosa albonlRCtJiatn, ~t'izin~· hut terflit·s on the 
wing, rnw, -t!l:.!. 

sp. , migrating in 1nid\vint.er, lh~l. 

Paria(·a.nella, injurin~ .str.twherry, ref., 361. 
Paris green, ad u lt.ern.tiou of, 1 :?:.!. 

for cabbage \Vorm~ IS:). 

for codling moth,~~~. •135. 
in England, 363, 366, 400. 
in ~ew Jer"<·~· bulletin, 361. 
methods of using, for cutworm~. 24S. 
recommended for Gypsy uwth, 365. 

Parlatoria pergandei, in California, 23. 
introduced into California, 182. 
zizyphi, on date-palm, 112. 

Passnlus cornutus, for earache, 405. 
Pastor roseus, advocated introduction of, as "' 

means of subduing locust,;. 315. 
Peach borer, hot water for, 70. 

in California, 3D:!. 
in Oregon bulletin, ref., 256. 
remedies for, 421. 
pest, in Bermuda., art., 5. 

Pear-blight beetle, notes on, 468. 
leaf-blister mite, ref., 311H. 
slug, in Oregon bulletin, ref., 256. 

in Tasmania, 480 . 
.Pea weevil, see Weevil. 
Pediculi, bulletin on; notice of, %7. 
Pelidnota punctata, in Mississippi, mrn, 338. 
Pempelia frecella, referred to Laodamia, 32. 
Pemphigus, spp. eaten by Lepidopteron,ref. ,4S2. 

Peril it us, bred species, 57. 
parasite of Hippodttmia Plegilla) rnaculata, 

20, 113, 492. 
sp., bred from Eleodes suturalis, 4\12. 

Perimegatoma variegatum, found only in Cali
fornia, 34. 

Periplaneta americana, mm, 407. 
australasire, injuring greenhousP. plants, 40/. 

Peritropius, n. gen., mrn, 356. 
saldreformis, <!56. 

Perophora melsheimeri, in Minnesota, ref., 256. 
.Pezolochus, bred species, 134. 
Pezomachus, bred species, 1:)1. 

parasite of Cheimatobia, 77. 
Pezotettix enigma, in Idaho, HO. 
Phredrotoma, bred species, 59. 
Phreogenes, bred species, 152. 
Phakellura hyalinatalis, destructh·eness of, 337. 
Phalangopsis cupidicola, identified, 466. 
Phengodes, mm, 320. 
Phlreothrips, n.bundant in wheat. mm, 133. 
Phlreotribusliminaris, on peach, 452. 
Pholisora hayhurstii, larva, description of, 3H9. 

pupa, description of, 390. 
Pholcus, mm, 357. 
Phorodon, hop, notes on, 184. 

estimated losse~ by,on Pacific Slope, 349 
in Oregon, 184, 295, 350, 405. 
notes on, 184, 238, 239. 
mahaleb, on plum, 41i~. 469. 
on potato, If> I. 

Phosphorescent centipedes, ref., :'!!~•. 

tllyriop(lds , art. , 31V. 

Phoxopteris comptana, in KPntucky, re f., ;~ , ;~ -~ 
Phygade uon, hred specie-;, t53. 

parasite ofCheimatobia, 'i'i. 

Phyllodroruin n..tncrit·p,na, 11Ull, 107. 
geruutuiea, turn, ·l07. 

Phylloxcra. in ~\11:-.lralia., tliSC'USSl'd, a;):~. 

in Europt•, notes on, l.'"'i;), 

quicksilv<·r, rcJut>tly for, :mi. 
:-.tnt ion, in Brn.zil, :01. 
vastat.rix, que~tiuns dependiug on, ~O."i. 

Phytobiu:-! gTiseonlieans, men., :~H. 
yelatus, 1ue 11., :J:)7. 

Phytol'oris, lll'\\' Yiue pe~t in .\u.stru.lin, ao. 
l'hytodietus, bred species of, 4tH. 

vulgaris reared from bud-moth, ref., 366. 
Phytomyza chrysanthemi, ref., :r•J. 
Phytonotnus }Htnctatus, iujuring clover, 70. 
Phytoptiilru in Alfred Nalepa'~ work, ref., 302. 
Phytortus oleh·orus, in Bermuda, 1~1. 

in .\ ustmlia, ref., 434. 
pyri, ref., 308. 
ribis in Jtussia, 3D3. 

Picus ,.i llosus, destroying tus~ock moths, :.!~1). 

Pieris protodice, in Alabama, 86. 
in :lfississippi, rum, 337. 
not atfected b.v b,tcterial disease of Pieris 

rapa>, 333. 
rapre, bacterial disease of, not I ransferable to 

other species, 3-33. 
in Canada, mtn, 247. 
iu Indiana, 148. 
in 1\lississippi, 84. 
!arne destroye.l by bacteria lllJU, 25!1. 
lillie against, 218. 
pyrethrum experiments on, 260. 
transmission of grasserie to, 450. 

Pimpla, bred species of, 461. 
parasite of Cheimatouia, 77. 
inquisitor, life history of, abs., 275. 
n. sp., parasite of Ellopi<t, 360. 

Pionea rimosalis, in 1\lississippi, 337. 
on cabbage, 149. 

Pissodes strobi, injuries of, 468. 
Pityophthorus, difUculty of recognizing specie~ 

of, mm, 357 . 
consimilis, on Liquidambarand Sumach,357. 

Plagiognathus obscnrus, damaging chrysan
themums, ref., 351. 

Plague locust, see Locust. 
Plant lice, life history, 91. 

remedies for, 260. 
Platynus maculicollis, m., 177. 
Platypsyllus, mm, 356. 
Platypus compositus, boring orange trees, 418. 
Plutysamia cecropia, 111, 165. 
Plochionus timidus, feediugon Hypbantria, 422. 
Plodia,m, 1:31, 
Plum curculio, see Curculio. 

gouger, egg·laying record of, 227. 
in Iowa Ex pt. Station Bulletin, 307, 
uotes on,~~~, 468, 469. 
plant-louse, in Iowa, 479. 

Plume-moth, grape-vine, not-es on, 469. 
Plusia, experiment~ with bacterin ntl'ecting, 465. 

parasite of, 7:!. 
brassie~ 1 ·, abundance, Hfj . 

in :\[i:;..,issippi,3::-;-. 

larv:1· d estroyed hy tlise.l-.;e, lUlu , 25~. 
Plutellacruc iferal'lun in Ca.uada , Ullll, '217. 
Poey, Dr. Felipe, obituary, 4~U. 
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Poisonous animals, precautious in in ve~t.iga.t i ng 

the hiles of, note, 479. 
Polybla8tus, l"'rasite of Chcimalobia. 77. 
Polygraph us rufipennis, injuring spruce, 4:35. 
l'olyphylla, lllllt, 241. 
Polpphy ncl:. phycitis, bred species, 464. 

Polyshl'chotes puuctatuH, S\Vartning of, 340. 
Porizou, parasite of Cheima,tobia., 77. 
Porlhetria dis par, note, 297. 

eur~:dice, note, 2V7. 
had ina, note , 297. 
ju.ponica, note, 207. 
obfu~cala, note, 297. 
tuubrosa, note, 297. 

Poll\~h salts, in New Jersey bulletin, 3ti l. 
Potato beetle, Colorado, eaten by <lucks,:;~~-~

moth, in Australia, ref .. ·l:l5. 

stalk weevil, injuries by, in Iowa, 251,259. 
wireworrns predaceous on, IHtu, 247. 

Pmon, bred species, 60. 
Preservative n1e<.li:tfor colored itJ:-;L•cLs , 232. 
Prionu~,grape root, se~ P. imbricornis. 

imbricornis, larva of, mtn, 407. 
Pristomerus, bt·ed species, 156. 
PrC'conia unclatn, cause of" weeping trees,' ' 415, 

feeding on okra, 338. 
on \·ine,l23. 

Prodenia, injuring cotton in Egypt, 4l. 
lineatella, ou corn, 149. 
littoralis, injuring colton, 66. 

Pro mach us, bred species, 59. 
Protoparce celeus, taken by electric lamps 

mm, 323. 
Psephenus lecontei, notes of capture, 86. 
Psilura monacha, appropriation to combat, 491. 

ravages of in Germany, art., 379, 430. 
var. e t·emita, black variety, 360. 

P~ocus Yenosus, identifiecl, 417. 
Psoroptes communis Yar. ovis, treated, 91. 
Psylla mali, in Russia, 393. 
Psyllidae, rev. of article on, 252. 
Pterophorus periscelidactylus, on grapes, 469. 
Publication, of economic 1J1atter, 209. 
Pulvinaria sp., on fig, rum, 408. 

innutuerabilis, in Oregou, 125. 
Purple scale, see Scale. 
Pyramidal grape-vine caterpillar, ref., 365. 
Pyrethrum, experiments with, 223, 259. 

for sand-fl ies and mosquitoes, 470. 
home-grown, in Cape Colony, 427. 

Pyrophila pyramidoides, on strawberry, 345. 
Pyrophoru" noctilucus, experiiLtents with light 

of, 90. 

Q. 

Quassia, ineffective ag·ain>t rose-chafer, 223. 

R. 

Rul>bit, jack, parasite of, 21. 
Rnphidia, exported to New Zealancl, 43. 

sent to Australia, 190. 
Hath von, Dr. S . ,;,, obituary of, 42R. 
lte<l hug, treated, 410. 
lte<l-legged grasshopper, cnrnivorous, 33-!. 

in New York J"( .. port, re f.,:!.-)~. 

Heel '<'ale, see :->c,de. 
spidt.• J·, destroyetl by :-;l'Yil1H I1 '"' , 422. 

reu~edics for, 21.i0. 

lt egnl walnut moth, see ('itlleronia regalis. 
Uesin colUIJuUtHls, first usc of, ~!ill. . 

Rhinoceros beetle, in woodshed , 395. 
Rhizococcus . on grass, 167. 
!Utodoba·IIUS 13-punctnt.us, on Xanthiuru , 3JJ. 
H.hogc\s rileyi, bred fron1 l'uLwornls, mm, 259. 
IUtyuchites hctuleti , in Europe, ref. , 484. 
Ricania dbcalis, in New Zealand, note, 424. 
Hoach, exotic, note 011, 356. 
lto<>t kno t worm, in Floricl" bulletin, ref., ~50. 

louse, on apple, ref., 437. 
of corn, 233. 

rot, a n e w clisease of cottou, art., :1!'2. 
Rose !Jeetle, see Rose-chafer. 
Rose-bug, s ee Rose-chl\fer. 
Hose-chafer, an experience with, nrt., 221. 

food-habits of, 220, 2< I. 
hot water ng-ainst, ·174. 
kiJJed by sludge oi l soap, ref., 362. 
J~ondon purple for, 160. 
on clay lands, 1i0. 
preference for Anclromeda flowers, 271. 
remedies tried against, 165, 22t, 271. 
swarming of, 113. 
unslaked lime agrtinst, 41 I. 

Round-headed a pple-tree borer, 249. 
parasites of, 404. 

i Rove beetles, parasitic, art., 318. 

s. 

Salticus, devouring army \VOrrn. 56. 
Samia cecropia, silk of, 83. 
::'land-flies, remedies for , 470. 
:->an Jose scale, ~ee Scale. 
:->an nina exitiosa, attacking cherry, 298. 

in California, 392. 
fitchii, characters of, 392. 
pacifica, characters of, 392. 

Saperda candicla , in branches of trees, 'H9. 
cretata, preference for branches, 249. 

Sarcophaga, causing 1\'lyia~is, 10. 
wohlfarti, rom, 397. 

Sarcophagidre, causing{lVIyiasis, 39. 
Sarcophila , iufesting wounds, etc., mm., 397. 
Sarcoptes scabiei, var. ovis, treated, 91. 
Satellite sphinx, in Mississippi, 338. 
Sitw-fly, injuring willow hedges, 466. 

on sweet potato, ref. , 438. 
borer, see Cephus pygnue us. 

Scale, black, experiment~ upon, 182. 
brown, on peaches in Australia, ref., 4?5. 
chafi, in California, 23, 182. 
cottony-cushion, gas treatment of, 45i. 
cl>Lte-palm, experiments with, art., 441. 
greedy, supposed parasite of, 41>7. 
long, of orange, 23,1H2, 398. 
purple, in California, 23, 182. 
red, damage by, growing less, 302. 

gas tl"eatment for, 182. 
in Cttl i forn ia, 23. 
nalnrn.l enenlies of, 4~7. 
ofornnge, inSyria.,4l7 . 
~tare h against, 353. 
washes for, I. 

San Jose , fruit Ll cnl e r li11ed for selling fruit 
infeste:l with, -I~G. 



:-:(·nl<', in Oregon bulletin, ref. , :_!;.,t;, 

parasites of, -1.~7. 

wax, on orange, ;)~1.'-i. 

yellow·, resin wash for, note, ·I:! I. 
:-:cale insects. fumigation for, 7:!, 17G. 

hydrocyanic acid gas treatment for, history 
of, art., 157. 

importation of, into California, lH~. 
lady birds t•crs••s, 347. 
llCW, art., 3~~. 
revie,vs of articles on,:,?.):), 
winter "·n.sh for, iH7. 

Scarites subterraneuH, destroying army worm, 
54. 

Sccnopinus, larvae found under carpets. 6a, 
palli pes, in, 65. 

~chi zoneurn, Ilippodamia destroying, l!H. 
mistakl'll for fungus, :!\1;), 

corni, hostofLnsius brunneus,var, nnn,231. 
Ja.nigera, in Australia, mm, 1\l~. 

spraying for, 400. 
Schizura ipomoe:t•, description of lana, 62. 
Sciara, larv'e under pear bark, 1~6. 
Scolytns rugulosus, in diseased tree,, SG. 

in Indiana, 2~1S. 
on apple, ~GS, 469. 

Scorpion, sting of. 335. 
whip-tail, habits of, 3a4. 

~crew-worm, in :\Iississippi, 466. 
in Texas bulletin, 362. 
more injurious than llufl&.lo gnat; 1um, ,.-):i. 

Scurfy bark-louse, 4, 2~>~1. 
Scyrnnus punctum, destroying red spider, ..t:l:!. 
Seythropus elegans, food habits, 37. 
Selandria. cerasi, on plum, 163. 

on quince, 171. 
possible occurrence in Tasmania. 4><0. 

Seleuia illustrari>t, efl'ect~ of temperature on the 
colori~g of, note, ·IS! , 

Semasia. bucephaloides, sp. n., description, It;;;, 

Semiotellus, parasite of Hessian fly, note, 355. 
nigripes, importation of, 164, 367. 

Sheep, animal parasites of, 91. 
dip, kerosene entulsion as, 258. 

Sheep scab, kerosene emulsion against, 2~7. 
Siga.lphus canadensis. parasite of plum gouger, 

mm, 307. 
Silk-culture, note on, 199. 
Silk-nest, of Lepidopteran, 482. 
Silk worm, American, 338. 

disease of, 175. 
gra.sserie of, llrt., 445. 
said t<> be supported by ramie. 301. 

Silpha inrequalis, in decaying cabbage bead, Il~t. 
noveboracensis, identified, 466. 
opaca., mm, 230. 

Silvanus surinamensis, in Oregon bulletin, 23G. 
Simulium spp., larvre in Arkansas, 451. 
Sinoxylon ba.silare, on l\Iesquite, 454. 
Sipbonopbora. a , ·enw, oat crop destroyed by, 07, 

sudden disappearance, i4. 
Sitaris huruera.lis, on history of, 3. 
Sitodrepa panicea, in Slramoniurn, JG3. 
Srneared dagger, injuriug strawl.erry, ref., 361. 
Smynthurus hortensis,on CUl'lllnber and toh<H'<'fl, 

151. 
Soap, fish-oil, in :\'cw Jersey bulletin, 301. 

Sonp, rc1nedy for .\phis, r<."f., ~!l7. 
sludge-uti, in :'>cw Jcr~cy bulletin, 361. 

~oldier hl'l'tlc, fC'cding on sugar-cane horer, ;~fi!, 
l.Hlg', gla~:-;y-winged, see J-lyaliolles. 
g-r('en, see Xezara hila.ris. 

Sow bugs, feeding on Jiving plants, ·102. 
injuring flowers, 69. 

Spa.lgis, carniYorous habits of, 4K~. 
:-:pnrrow, English, traits of, in England, 3V3, 
Splw·rins politus, exhibited, t:n. 
Splm·rophthalrna. Cll5tor, identified, ·119. 

Sphecius speciosus, habits, 87. 
larva. and cocoon of, 430. 

Sphenophorus och reus, affecting corn, 159. 
pulchellus, sec Rhodobaenu.~ 13-pnnctntus. 

Sphingidre, taken by eleetric lamps at Pough. 
keepsie, N. Y ., I ist of, art , ;j·.?2. 

Sphinx carolil!a in Mississippi, mm, 338. 
chersis on ash, nun, :.?3:!. 

quinqucmaculata, in .\Iississippi, mm, 337. 
parasitized, 337. 
rewedy, 171. 

Spider, poisonous, of Australia, 337. 
bite~ of, 30, 127, 392. 

Spiders, character of circtuupolar species, 431. 
Dr. ~larx's catalogue of, rev., 2. 

from Indiana, remarks on, 491. 
Kat ipo, poisonous nature of bite of, note, 487. 
111igrating in midwinter, 469. 
of District of Columbia, address on. m. :!~7. 

Spilo'<>lll>l. virginica., in Mississippi, mm, 3:38. 
on c:tbbage, 189. 

~pittle insect, in Massachusetts bulletin, 365, 
Spmying devices, competition in, ·1:!4. 

cheap apparatus for, 39. 
Squash bug, in Massachusetts bulletin 365 

vine borer in Mississippi, 3:37. ' . 
~quirreb, to preveut from pulling corn, 25S. 

! Stag beetle, on pear, ref., 308. 
Slalk·borer, in Massachusetts bulletin, 365. 
SLaphylinus vulpinus, larva of, ref., 319. 
:--;lent eel worm, in England, 293,ref., 366. 
Stenorin apicalis, on history of, 3. 
Stenopelmatus fasciatus, carnivorous, ll7. 

erroneously supposed to be poisonous, 336. 
~tibeutes, bred species, 15·1. 
Stings, cocaine for, 344. 
Strawberry crown-borer. in Ke11tucky ref., 3&1. 

leaf flea-beetle, in Indiana., art., 317. 
leaf roller, ref., 364. 
weevil, see 'Veevil. 

Strawson's air-power distributor, 193. 
Striped cucumber beetle, in Mississippi, 337. 
Sugar-cane borer, in Louisiana bulletin 362 
Swallow supplanted by sparrow, 3\14. ' . 
Sweet-potato root-borer, 334,404. 

saw-fly, ref., 438. 
:-::ycamore Lachnus, description of forms of, 286. 
Synaldis, bred species, 59. 
Syneches, feeding habits of, 356. 
Synemon, larvm internal feeders, mm, 316. 
Synemosyna formica, resemblance to ant ·130 
Syphoc01·yne Xa.nthi, on Xanthium, ref ... 312.· 
:>ysteua blanda., on beets, 149, 4:;7, 

elongata, injuriug cantaloupes a.n<l sweet 
potato;).-,, 

lmnin.ta, on beaus, :i:!2. 
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T. 

Tabanus sp., biting belly of horses, 335. 
american us, attackir1g horses, turn, 315. 
costa lis·:, infesting legs of horses, 335. 
lineola, infesting legs of. horses, 335. 
molest us?, attacking horses, 335. 

'!'achina, oviposition of, 414. 
parasite of Ellopin, 360. 
bred from cutworms, mm, 259. 
monachre, rum, 380. 

Tachinidre, paper on, men., 356. 
Tachys incurvus, in ants' nests,l29. 
Tanaostigma, n. g., Howard, descr., 147. 

coursetire, n. sp., Howard, descr., 148; 
mm, 455. 

on Coursetia,129. 
Tarnished plant bug, damaging celery, 348. 

injuring strawberry, ref., 364. 
Tar, against forest insects, 381. 

water, in New Jersey bulletin, 361. 
Tarsonymus bancrofti, sugar mites, 31. 
Telea polyphemus, in Mississippi, 338. 
Telenomus, probable parasite of forest tent cater-

pillar, 470. 
Tenebrio obscurus, in pepper, 170. 
Tent caterpillar, notes on, 20, 124, 365. 

forest, parasite of, 470, 
stopping trains, 477. 
orchard, in Connecticut, 483. 

Tenthredinid !arne, molts of, 178. 
Tentbredo cingulata, reference to article, 36. 
Termites, of Pacific coast, 471. 
Terruopsisangusticollis, on Pacific coast, 471, 4i2. 
Tetracnemus diversicornis, m, 129. 

Tanaostigma related to, 147. 
floridanus, ref .. 455. 

Tetranychus telarius, confused with Bryobia, 4[), 
Tetraopes tetraophtbalmus, on milkweed , 165. 
Tetr~>stichus, hyperparasitic, 470. 
Thalamia parietalis, rediscovery of, 356. 
Thalessa, feeding habits of larva, 276. 
Tbersilocbus, bred species, 156, 

parasite of Cheimatobia, 77. 
Thricolepis inornata, on prune, 468. 
Thripidru, injurious to cultivated plants,30l. 

not in Stand. Nat. Hist,, 77. 
Thrips, injuring fig in Australia, ref., 434. 

sp., abundant in growing wheat, mm, 453, 
trifasciata, see Coleothrips. 

Throscus pugnax, new to D. C., 41. 
Thurber, Dr. Geo., obituary, 4. 
Thyreodon, bred species, 155. 
Thysanoptera, injuring vine, 34. 

mouth parts, 83, 128. 
not in Stand. Nat. Hist., 77. 

Thysanura, injuring vine, 31. 
Tick, Scotch, infesting horses' ears, 413. 

seed, rum, 413. 
Tin cans t•s. crickets, 298. 
Tineid moths with piercing ovipositor, 342. 
Tingiticl:.,, producing galls in Europe, 301, 
Tipulid"', !arne destroying wheat, 13. 
Ti~cherin, notes on Rpeeies or, 387. 

li't of species of, 38!1. 
badiella, synonym , 387,388, 38!1. 
bicolor, synonym, 388, 
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'fischeria, castanella, 38R, 3R9. 
citripenella, synonym, :Ji!7,389, 
clemensella, 388,389. 
complanoides, synonym, 386,387. 
concolor, 388,389. 
fuscomarginella, 388, 389. 
latipennella, synonym , 3S7. 
p ul vella, 38!:!. 
quercitella, synonym, 387. 
querciyorella, synonym, 387. 
sulphurea, 387, 3:19. 
tinctoriello., 388, 389. 
zellerella, synonym, 386, 387. 
zelleriel!a, see Copt.otriche. 

Tmetocera ocellana, injuring blackberry, 24P. 
in Massachusetts bulletin , 365. 

Tobacco, useless for rose-beetles , 122. 

worm, in Mississippi, mm, 337. 
Tomato root louse, 413. 

worm, in l\Ji8sissippi, 337. 
Tortoise beetles, on sweet potato, ref., 438. 
Tortrix, description of new speci~s irom Califor

nia, article, 465, 
Toxoneura, bred species, 60. 
Toxoptera, eaten by <Ecantbus, 346. 

gram inurn. darnage in South, 73, 126. 
Tragidion armatum, deformity in, 431. 
Tree-claims, insects injurious on, 2. 
Trematopygus, parasite of ChE'imatubia, 2, 77. 
Tribolium ferrugineum, infesting stored grain 

in Venezuela, 333. 
Trichobaris trinotata, in Iowa, 251, 259. 
Trichobius, u, gen., mm , 357. 

dug(·;ii, n . sp, on bat, 357. 
Trichodectes climax, treated by Curtice, 91. 

limbatus, treated by Curtice, \JJ. 
sphrnroccphal us, treated by Curtice, 91, 

Trichogramma, possible parasite of forest tent 
caterpillar, mm, 470. 

pretiosa, destroying cotton worms, m., acx>. 
Trichothecu., remarks on genus, 4!1~. 
Trigonalis apic~tlis, parasite of Acronycta, ~G4 . 

Triphleps insidiosus, damaging chrysantlle-
mums, ref., 351. 

Triptogon imperator, larva, description of, 390, 
Triptotricha, m., 178. 
Trogoderma insulare, infesting collections, 34. 

tarsale, not known in Europe, 34. 
versicolor, replacing tarsale in Europe, 34. 

Trogosita, doubtfully supposed caraivorous, 333. 
mauritanica, infesting stored grain in Vene

zuela, 333. 
Trogus, bred species, 152. 
Trornbidium muscarum, parasitic on house-fly, 

340. 
'frox, habits of, rum, 485. 
Trypeta rnqualis, article, 312. 

fromXanthium seeds, 12!!. 
capitata, in peaches in Bermuda, 5. 
ludens, injuring orange , 6, 121. 
poinoneiia, remedy , n1n1, 220. 

review of bulle tin on, 253. 
solidag·inis, galls of, 405. 

Tryphon, pnra~ile of Chl'inu\tol>in.. 77. 
Trypodcndron signatun! , food liabits of, :{i4. 
Tussock tnoth, eaten hy woodpecke rs. 295. 
Twig girdler, see Ond<lcres. 
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TylcnchH:-4 areuariu:-- , in :Sew South \\'u.lt·~. l:H. 
SJ>. pruba.hle (•au:-oc of diSP:\SC of oats, 264. 

Tyler, E . R . , no tiel' nt death of, l:l:J. 
Tylodermo. fon·ulatum,llracon bre<l from, Sl. 

fragnrilP, ref., :J66. 

Tyroglyphus Ion;.:ior, in warm-house, 163. 
siro, in warm-house, 163. 

preventive, 165. 

u. 
Ulophora, n. g. of Phycitidm, 32. 

groteii n. sp., type of n . g, 32. 

v. 
Vanessa nntiopn, see Euvnnessn. 
\'edalia, winter protection for, note, 354. 

in :\ew Ze!!.land and Australia, 395. 
cardinalis, in Australia, 76. 

evidently confined to lccrya parchasi 
for food, 98, 99. 

notes on, article, 439. 
remarks on introduction of, IS~. 
sucet•ss of, in Honolulu, 330. 

Verdigris, in insects, mill, 492. 
Vesicatory insects, review of Beauregard'>~ 

)llOUOgraph, 2, 
Vc~pa cuneala, habits, 12~1. 

g-ermnnica, habits, 120. 
Vine-growcr8, convention of, 3;):!. 

Vir:ll'hola !socrates, destructi,-e to fruit, 41. 
\'ivaria, for insects, how to be lighted, art., 1 s. 

w. 
W'alking stick, not poisonous, 416. 

\\'urble fly , of ox, more injurious than buffalo 
gnat, mrn, 4.-.a. 

in Mississippi, 466. 
\Vater, hot, against rose-chafer, 474. 

\\·ater beetles, probable cause of train-stopping, 
418. 

\Vax, Chinese, not-e, 124. 
insect, from Africa, 352. 

\\'ax scale,see Scale. 
Weevil, bean, in Kans9.s, 44. 

iul\Iassachusetts bulletin, 365. 
grain, bisulphide of carbon for, 191. 

in Australia, r ef., 434. 
pea, in Fletcher' s report, 3.59. 

in :\Iassachusl'lts bulletin, 365. 
references, :!:>2, 25G. 

strawberry, in Fletcher's report, 359. 

\\'L't~\'il, whih~ pinl', iujurieHof, ·fGH. 
\Vl':-~t Virginia Station Report. rev, ·13::>. 
'\'hcn.t Aphis, bulletin on reniL'(!ieM, ref., :!;,fi, 

bulb \VOrUl, llllli, 217. 
c8tinmte of damage to, 397. 
I sosornn., see Isosorua. 
midge , cstilllntc of damage CI\Usc<l hy, :l!l7. 
saw-fly, sctl Cephus pygma·u.;, 416. 
sll'm-maggot, m., I'll. 

\\' hite ants, on Pacific coast, 471, ·17~. 

\\' bite grubs, experiment against, noll', ·183. 
injuring 'tmwberries, ref., 364. 
life history of, article 239. 
rotation for, 5. 

\Vhite-marked tussock moth, sec Orgy in lcuco-
stigma. 

"White blast," caused by Thrips, SOl. 

''Vhip-lail scorpion, habits of, 334. 
'Villow grove l\Ielanoxautbus, note on, ~!Ill. 
\Vinte r moth, tt·aps for, useless, fl!l. 
\\'ireworms, biologicaluotes, 246, 217. 
\Voodpecker, downy, feeding on codliug worm, 

note, 348. 
I'S. tussock moth, 295. 

\Voodwork, damaged by Dermestes, 344. 
Woolly apple louse, in Oregon bulletin, ref .. ~5G. 

X. 

Xanthium trypeta, article on, 312. 
Xanthonin., retuarks on genus, ·El~. 

X . 0. dust, in New Jersey bulletin, 361. 
X~·lehorus dispar, boring in Lirio<londron, 41. 

fuscatuR, in cypress and poplar, 86. 
in walnut, 87, 

pubesceus, in omnge bark, 167. 
in 'valnut, 87. 

tachygraphus, in Liriodcndron, 41. 
Xylocopn. de:\d from unknown cause, 87. 
Xyloterus biYittatus, injuring spruce, ref., 435, 

politus, In .A.cer, 87. 

Y. 

Yellow scale, see Scale. 

z. 
Zarbipis, mm,320. 
Zebra cl\terpillar, on cauliflower, mm, 33H. 
Zelc, bred species, 59. 
Zowonia., ne'v insecticide, mru, 272. 
Zouitis U1Utica, ou hbtory of, 3. 
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A. 

Acacia, injured by locusts in India, 433. 
decurrens, attacked by Cryptopha~a. 385. 

Acer, eaten by Schiznra and Mamestra, r,:J. 
food plant of Clisiocampa disstria, ref., 47.~. 
du8ycarpum, Xyloterus in, 87. 

Achillea millefolium, food-plant of Lnnguria,254 . 
Agave dasylyrium, insects nffecting, 432. 
Agropyrum repens, n.ttackcd by Hess inn fly, 306. 

sp .. food-plnnt of Hessian fly, 306. 
Agrostis sp., food-plant of Hessian fly, 30G. 

vulguris, bored by Chlorops, 71. 
Ailanthus, beetles on, 2i2. 
Alder, swamp, attacked by Schizonenra, 295. 
Alternanthera lb.vescens, food-plant of Pholi-

sora, 390. 
Ambrosia artemisirefolia., Dectes spinosus on, 86. 

trHida, Dectes spinosus on,86, 421. 
Amclanchier canadensis, food-plant of plum 

curculio, 219. 
Andromeda, favorite food of rose-chafer, 271. 
Anona muricata, food-plant of leery a, 408. 
Apocynum androsremifolinm, food-plant of 

Chrysochus, 349. 
Apple, Aspidiotis on, 68. 

eaten by Mamestrn, 63. 
food-plant of Lecanium pruinosum, 384. 
Hypha.ntria, defoliating trees, 338. 
insects injuring, in Cornell bulletin, 308. 
injured by Diphuceplmln in Australia, 480. 
injured by insects in Mississippi, 33>'l. 

insecticides for, 364. 
louse of, 238,239. 
maggot of, 253. 
plum curculio on, 219. 
Psylla. mali on, in Russia, 393. 
rose'-chafer on, 220, 271. 
Scolytus rugulosus on, 299,468. 
tent C!lterpillar on, 483. 
treated for codling moth, 272. 

Apricot, food-plant ofLecaniutu p1·uinosum, 384. 
Ash food-lant of Lecanimu pruinos um, 384. 

food-plant of Mytila.spis pomorum, 469. 
Sphinx lan·a· on, 232. 

Asp11ragus. eaten by Agrotis fennicn, 247. 
Aster, injured by black blister beetle, 416. 

B. 

Baccharis viminal is, 313. 
Bnjra. crops, injured by locust ln ln(Ha, •i:l3. 

Bat>nna lce r ya on, I H·1. 
Bauvan' l\ttnckc<l hy Iceryn.ill Jfonoluln , 330. 

~tln~kcll by I\ I yzus cemsi, 479. 

Bean, attacked by eel-worm in England , 293. 
damaged by blister beetle, 417. 
damage< I by ee l-worm, ref., 366. 
g e rmination of weedlcd seeds, note, 485. 
injured by Epilachna corrupta,419. 
insects injuring, in J~ansas. 44. 

Beech, eaten by Scbizura, G3. 
Beets, damaged by blister beetles, 416. 

list of insects on, 229. 
sugar, Anthon1yiid on, 470. 

insect enen1ies of, 1:1'7. 
Betula, eaten by Mamestrn, 63, 

food-plant of Lecanium pruinosum, 384. 
Bidens frondosa.,food-plant of Baris trinotata. 
Birch, eaten by 1\iameslra, 63. 

food-plant ol Lecanium pruinosum, 384. 
grey, infested by parasitized scale, 218. 
Lilhocollet.is betulivora, bred from, 327. 
white, Mytilaspis pomorum on, 409. 

Blackberry, Diastrophus galls on, 40~. 
enemies of, ref. , 36G. 
injured by Tme tocera ocellana, 249. 
insects injuring, in Cornell bulletin, 308. 
rose-chafer on, 221. 

Black gum, see Sour gum. 
Black locust, see Locust. 
Box elder, Aphid of, 287. 

Leeptocoris on, 72. 
seale on, 16i. 

Bread-fruit, attacked by Jcerya in Honolulu,330. 
Bromus cil iatus, food-plant of Hessian fly, 306. 
Broncho be<ln, see Jumping· bean. 
Bush beans, injured by Diahrolica vittata., 337. 

c. 

Cabbage, Aphis of, 2S9. 
Diabrotica on, 84. 
injured by Harlequin bug, 127, 466. 
insects aft'ecting, 149, 247. 
Lepidoptera injuring, 337. 
maggot of, 359. 
Plutella of, 359. 
worm of, ·109, 483. 

Ca<;tus, injured by sow-bugs, 402. 
Syrphid larvn· in leaves of, 319. 

Campanula amerieanfl, food-plant ofLanguria 
mozardi, 254. 

Cantaloupe, injured by Systenfl, !i:l. 

Carpinus. Acoptus in, 87. 
Carum kelloggii, Papilin zolicaon ou,-112. 
Carya, eaten by ;\hrnestra, 63. 

food-plant ofClisiocamp!\ disstria, ref., 478. 
I Caslu\w vines injured in 1\•[i s .;; issippi, 337. 

513 



f'a~~in , foo<l-plnnt of Cnllirlryns Pn hn!P, :1:;1;_ 

g-mndiOom, 3:Jti. 
( 'no:.( anea , ( :a rpot ·: tpsa h1·ctl fron 1, ~!IIi . 

( 'a~uarina, atta('k <· d Uy lcerya, !n H ono Julu, :;:;o. 
<.'at ti e y a. g-ign.s, gn 11s on. :!2. 

( 'nuliflowcr, zcbrn. eal(•rpilln.r on, 33S. 
Cedar, f,H>d-plant of Monoctenusjuniper i, 35G. 
( '(•drus lihnni, Jnoth on, 1 17. 
Celery, dnmn;.: t·d hy tm·nished plan t. b ug, :l iS. 
C'entnry plnnt, ins1..1ets nfleeting, ~:l2 . 

Clu.• nopodiun1, poisonc(l, for cntwo1'rns, 2-t...;. 
Cher ry, nph is of, 179. 

nttnckcd by ~au n inn exitiosa, !!98. 
borer of, ·i :!~. 
food-plnnt of L ecnn i nm pru inosu m, 38-1. 
injured by Selnndria in A ustral in. 480. 
inju1·cd b)· green beelle,e:;. 
insects injuring, in Cornell bulleti n ,30R. 
rose-chnfe r on, 220, 271. 
supposed <'lll'culio on, 480. 
trees nllncked hy Scol y tus r ug-ulosns, 300. 
twigs 'aid to h e gird le d by Ohe rcn, 2!lR. 

Chcrr:>, wild, tent-cat-erp illar o n, 20, ·IR3. 
Cheslnn t , C'nrpocapsa bred from, 296. 

'vonns in n uts, 405. 
f'hir, fo l ia.::<' destroyed by Indin locust, •:tl. 
Chry!Snnthen1uru , disease·s, caused lly inRects,35 1. 

infc,tt•d with I cerya, 100, 184. 
Citru~ medica, 1\l ytilaspis on, 393. 
Clover, Bryobinenemy of, 45. 

~at.crpillu r on, 2:l~. 
dnmage<l by eel-wor m. 3GG. 

Paten hy A~rolis fennica, 2 t7. 
fe rtilized by bnmhle hees. -10~. 

Grnphorhinus Yadosus feeding o n , 37. 
leaf beetle of, 231. 
miJges of, 2!13. 

PhytonOll> u s nigrirost r is o n , 232. 
punctn.tus on, 70. 

poisoned, for cutworn u~, 2·18. 
stem borer of, 254. 
untouched by nrmy wo rru, 56. 

('nicus aJti,~imus,food-pl ant of L nn g nria, 254. 
Cocoa, food plnnt of Ice rya, 408, 

ranlged by Diaspis vnnda li cuM, 296. 
palm, Iceryn. on, 184. 

Coleus, Orthe zia on, 124. 

Colligunjn odorifera, foo J -pla n t o f Cnrpocapsn 
snltitnns, 400,431. 

Cordiceps, destructive t o wirewor ms, 247. 
Corn, Tndinn, Anaph ora o n , Z'/. 

Ch ilo saccharalis injurin g, 64,363. 
Diabrotica and Drasteri us infesting, 54. 
Diabrotica soror on, 468. 
estimated damage to, 397. 
Oea-bcelle injuring, 336. 
fed upon by Diabrotica 12-p u nctata, 430. 
insects affecting, l i59. 
root , Aphis of, 233. 

stored. beetles and moths infestin g,in \ 'cne
zuela, 333. 

to pre\·ent squirrels from pulling, 258. 
wireworms bred from 246 

C'olton, n new root rot dis~as~ of, 262. 
Cit h e ron in injuring, 339. 
crop injur~d by locust in In din, 433. 
d a mage to, in ::\l ississippi, 33R. 

( 'otto n , insect e n e mi <>S in Egypt, 41, f>fi. 

< 'uU o n\Vu od , llryo hia t·g·gs o n hark. IS. 

l>o r y toruus on , 72. 

food-pla n t of 1\l•· la n ox!Lnt-hns, :!Uti. 

Lin n. inj u r ing, 338. 
s upposed bt•d-hngs uude r hark , ~ 1. 

Courst~tia n1exicnnn., E ncyrtid on, 129, J i.-), 
( ' rniJ a pple, Hyphan tria o n, 3:{8, 
C rnt rugus, food-plnnt of Clis iocnmpa, 47R. 
Crocu~ aure us , d estrO)'C tl h)· spa1·rows, 393. 

ve rn us, des troyed hy spnrrows , 393. 
C roton , attack e d by Jce rya in Honolulu, :;:10. 

collig uaja=Collig uaja odo rife r a , 431. 
C uc umber, Aphis on, 84. 

b eetle of, 254. 
inj uries to , in ::\Iiss is sippi , 337. 

Cupress us fun e bris , moth on,117. 
g uada loupe ns is , ruo th ou , ll7. 
la w soniana, m oth on, 117. 
m acrocarpa, moth on, !1 7. 
pyra mida lis, m oth on, 117. 

C urra nt, Aphis of, 179. 
black , mite on, 393. 
borer in, 25 1, 256. 
Hyperplatys a sp e rsns on, 251. 
inse cts injuring, in Corne ll bulletin, 308, 
Janus tla viventris o n , -107. 

Cypress, Argyre~thin affectin g , 116. 

D. 

Da te-pnlm , scn le o f, -1-ll. 
Dill , food -pla n t o f P a pilio zolicaon, 412. 
Dock , Aphis on, 235. 

E . 

E lm, enten by N e rice, 62. 
food-pla nt of Mytil1.1s pis pomorum, 469, 
tussock moth on, !<9.5. 

E lymus ame rican us , food o f Hess ian fly , 300. 
Empusa pach y rrhinre, a ttacking a Tipulid , 14. 

Aph::eros pe rma, e ffects o f, 231, 
Epilobium, s upposed food o f Adoxus Yiti~, 349. 
Erechthites hie rac ifo lia, G rnptodera o n, 26. 
E rigero n cana dense, fo od-plant of Lnngnria 

moza rdi , 254. 

philnd e lph icnm, food-pla nt of Langnria mo
zn rdi , 254. 

mac ul a ta, Nys ins on, 160. 
E uphorbia co lo rntu m , E udryns unio on 346 
Eucalyptus, e xempt fro m I cerya in H~no;ulu 

330, ' 

Eve ning primrose , Graptodera on , 26, 
L e pidopte ra reare d from, 2i~ . 
Tylode rma on , 81. 

F. 

Fagus, eate n b y S chizura, 63. 
Clis iocampa disstr ia o n, r e f., 478. 

Ficus , insects o n , 40i , 408, 
F ig, beetles on , 297, 415. 

d nmaged b y Thrips, r e f., 1:;1, 

S m y rn n, d esi rability of importi ng Blasto-
phaga fo r 40l!, 

Fire-\\·e ed , f .l-ra pto d e ra on, ~6. 
F1nx, Cecidom y ia o.n, 1:;4, 
F lea bnne, Aphis o n , 235. 
F oxgloYe, fa ta l t o rose-chafer, 221. 
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Fra.xinns, Lecanium pruino~urn on , 3~4 . 

Clisioe<Lmpa disstria on, ref. , ·17S. 
Fuch.•da, Graptodcra on, 26. 
FunguH, borer iu, ;J:l:.. 

destruction to wireworms. 217. 

G. 

Galba, insects found on tree, 407, 40R. 
Gallberry ,scale on, 39H. 
naylussacia resinosa, Corthylus boring, 178. 
<:cranium, dA.mage to, by Heliothis, 3g9, 

flowers eaten by sow bugs, 402. 
Golden rod, Collops occurl'ing on, 230. 
Gooseberry, buds destroyed by sparrows, 394. 
Grains, insects atl'ecting, in Maryland, 53. 

injured by Toxoptera, 73. 
Grain , injured by locustin Tndia, 43.3. 
Grape, a true food·'plant of Eudryas unio, 346. 

Adoxus vi tis on, 298. 
Cercopens chrysorhreus on, 452 

Colaspis on, 12J. 
Craponius ilupqualis on, 167, 452, 453. 
foo~-plant of Lectmium pruinosum, 384 . 
Icerya on , 18·1. 
injured by beetle in Australia, 431. 
insrL·ts injuring in Europe, 33. 
insL·ets injuring, in Mississippi, 338. 
louse on, 234, 239. 
new AustrA.lie.n pest of, 30. 
Nysiusangustatus on, 355. 
Otiorhynchus on, 37. 
Phylloxera on, 185. 
plume-moth of, 469. 
poisoned, for cut worms, 24R. 
Prion us borer of, 407. 
recent papers on European insects of, 341. 
rose-chafer on, 221,271. 

Gra.s, AgalliA. sanguinolent"' on, 479. 
eaten by Agrotis fennica, 248. 
blue,DeHocephalus debilis on, 479. 
fed upon by Chmtocnema, 336. 

Grasses, attacked by Hessian fly, 306. 
injured by Leucania and Chlorops, 70, 71. 
injured by locust in India, 433. 

Grindeli<>robusta, Lithocolletisgrindeliella bred 
from, 327. 

Guava, damaged in India by Virachola, 44. 
Gum, sour, Clisioca.rnpa disstria on, 478. 

sweet, Clisiocampa disstria on, 478. 

H. 

Hamamelis virginica, eaten by Nola and Schi
zura, 62, 63. 

Hawthorn, hedges damaged by Diphucephala 
in Australia, 425. 

scarlet, SelandriA. on, 480. 
Heart weed, Aphis on, 234. 
llicko•·y, eaten by Mamestra, 63. 

shell· bark, Hyphantria defoliating, 338. 
Oncideres on, 338. 

Hibiscus, attacked by Icerya in Honolulu, 330. 
Em ph or visiting, 83. 

Hop, louse of, 238,239, 349, 405,406,438, 4~ti. 
Hollyhock, eaten by rose-chafer, 221. 
Horse-chestnut, apparent toxic qualities of, ·131. 
Horse-weed, Dectcs spinosu" on , 421. 

I. 

Indigo, injured by locust in India, 433. 
Insect tree, of ChinA., ·12 t. 

.1. 

Jowar, crops injured by locust in India, 433. 
Juglans, Clisiocampa disstria on, 478. 
W'!· nigra, fruit devoured by rose-chafer, 271. 
Jumping bean, Mexican, 399, 400, 4:ll, 432. 
June-berry, plum curculio on, 219. 

K. 

Kill deer, eaten by rose-chafer, 271. 

L. 
Lactnca canadensis, food-plA.nt of Languria, 254. 

floridana, food-plant of Languria, 251. 
Lambs' quarters, poisoned, for cutworms, 248. 
Larch,247. 
Larkspur, apparently exempt from rose-chafer 

attacks, 221. 
Larrea mexicana, Aphodius in flower of, 4R5. 
Last rea aristata variegata, roach on , 406. 
Laurel, English , see Prunus Iauro-cerasus. 
Lemon, Mytilaspis on, 393. 
Lepidium virginicum, poisoned, for cutworms, 

248. 
Ligustrum lucidum, the insect tree, 424. 
Linden, food-plant of Mytilaspis pomorum, 469. 

eaten by Schizura, 63. 
rose-chafer on, 273. 

T.iquidambar styraciflua, Cnesinus in, R7. 
Clisiocampa disstria on, 4;'. 

Liriodendron tulipifera, Xyleborus in, 41. 
Locust, black, enemies, H7. 

comn1on insects of, 435. 
damaged in India by Yirachola. 44 . 
Hispaon, l64. 
HyphA.ntria defoliating, 338. 

I\ I. 

Madrono, silkworm on, 482. 
Magnolia, attacked by rose-chafer. 221. 

Marumiliaria phellosperma, injured by sow-
bugs, 402. 

1\lango, attacked by Icerya in Honolulu, 330. 
1\Iaple, Aphids on, 290. 

borers in , 161. 
defoliated by Anisota, 338. 
eaten by Schizuraand l\Iamestra,63. 
Mytilaspis pomorum on, 409. 

1\Ielilotus alba, food-plant of Languria, 254. 
1\Ielon , Aphis on, 84. 

injured by ants, 71. 
injured by Phakellum, 337. 

Mesquite, attacked by Icerya in Honolulu, 330. 
Sinoxylon basilare on, 454. 

Mexican jumping bean, see Jumping Bean. 
Monilia fructigera, 254. 
Mulberry, Diaspis pentagon a attacking, 196. 

defoliA.ted by Hyphantria, 338. 
Mullein, poisoned, for cutworms, 249. 
Mustard , black, root-louse on, 235. 

N. 
Negundo aceroides, Lecanium or., 169. 
Nuphar ad vena, Eustrotia caduca eating, 321. 
Nyssa multiflora, Clisiocampa disstria on, 478. 
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o. 
On.k, E'tlopia. sotnninrht on, 3il9. 

furniture dn.rnag-ctl hy hort·r8, -Jt17 . 

I i~t of caterpillar~ a.ll\_•t·t ing, :!.""lti. 

Oat, dl'~truction of crop~ by A phi", 57. 
Oats, :'>l eromyza and Oscinis infesting, 1'2. 

root-d iRt'nse of, 20 l. 
<Enothera hiennis, Graptodera on, 26. 

Lepidoptera brc<l from, :!75. 
Okra, fed upon by Proconia undata, 3.'t~. 
Onions. wire worms damaging, 166. 

"white bh~st " on, caused by Thrips, 301. 
Opuntia engelmanni, Syrphid larv:e in. :no. 
Orange, boreu by Curculionid in Australia, 434. 

bored hy Xylehorus pubescens , 167. 
Ceratitis attacking fruit of, 6. 
gas e xperiments on , ·1~7 . 

infested by long s<•ale, 39!!. 
plant bug on, 410. 
re d s<'nle of,117. 
rus t mile of, 43·1. 
tree horcrs ot, 4 Is. 

Osnge ornngc, food of silk"~orn•, 301 . 
Oxnlis s tl'ic la, Aphis on, 23~ . 

Ozoniurn , on cotton,2f.3. 

P. 

Pnlm , exempt from Jcerya in Honolulu, 330, 
Panicun1, A phi~ on, 23."1. 
l~nnsy , Oniscus injuring, GO. 
Parsnip, ¥apilio on, 3:;.~. 
Pea, germination of weevil ell Aeeds, 4.-;5, 

w eevi l of, :.!ii~, 256, 3.')!), 365. 
P each , n fruit-fly of, in Bermuda,!>. 

Aphis of, 270. 
Ceratitis on, 120. 
Chry~ochus on, 162. 
Din.brotica injuring, ~4. 
food-pla nt of L ecnninm pruinosum, 3!H . 
ihjured by green b eetle, ·12.~. 

Phl<eolribns liminaris on, 452. 
rose-chnfer on, 221,271. 
scale on, in Australia, 435. 
trees killed by Scolytus rugulosns, 208,299. 
twigs said to h e girdled by Oberea, 2!JR. 

Pear, Arag·nomus attacking, 37. 
Aspidiotus on, 68. 
damaged by Psylla, in RnAsia, 393. 
Hyphanlria damaging trees, 338. 
insecticides for, S64. 
insect!' attecting , in Cornell bulletin, 308, 
ro~'! ·chafer on, 221, 27L 
Sciara larvre under bark, 126. 
Selandria on, in Australia,480. 
trees killed by Scolytus rugulosus, 299. 

Pecan, Oncideres on, 338. 
Phylloxera galls on, 466. 
trees defoliated by Hyphantria, 338. 

Peppergrass, poisoned, for cutworms, 248. 
Pepul, destroyed by India locust, 43.1. 
Persimmon, defoliated by Hyphantria, 338. 

Oncideres on, 338. 
Phleum pratense, attacked by Hessian fly, 306. 
Pine, Scythroous elegans on, :ri . 

white, weevil o f, 468. 
Pinus insignis, moth on, 117. 

strobus, Pissodes strobi on , 468. 

Plantago major, A phi" on,:!:!!\. 
l)la.ntn.in, root-louse on, ~:;:l. 
Plum, ~. ~:;~•. 

Aphid .. s on, •J05. 
curculiu of, 2HI , ~:!7, :!.-) I. 
gouger on , 2:!7. 
hog, food-plant of Jccrya, 10'. 
llyphnntria <lefolinting trees, :l3K. 
injured by green he <'lie, ·12:>. 
insecticides for, 3M. 
occurrence of Phorodon on, lS:l. 
Pnris green as orotection to, in J•:ngl:u ul 1 ~93. 

pear slug on, 163. 
Phorodon mahalcb on, .JI;.,, 469. 
plant louse on, 479. 
rose-chafer on, 271. 
varieties of, attacked by J,op·lousl', 486. 
varieties of, exernpt frun1 hop~ lousP, .JKti. 

Polygonntn persicarituu, .\phis on, ~;~J. 
Potuegranate, dnn1ag·e<l by India \ ' iraeholn, 4 1. 
Poplar, food-plant of 1\lelanoxanthus, 2!10. 

l\Iytilaspis pomorum on, 4G\I. 
Poppy, devoured by rose-chafer, 22. 
Populus monilifera, supposed bed-hugs under 

bark, 21. 
food-plant of Melanoxanthus, 290. 
tremuloides, Bryobin. eggs on hnrk, 49. 

l'otato, attacked by stalk-weevil , 2~~1. 
Australian lady-bird on, 431. 
blister beetles on, 416. 
flea beetles on, in Australia, 43•J. 
moth of, in Australia, 435. 

Prickly ash, Papilio oxynius feeding on, 32. 
Primrose, yellow, injured by sparrows, 393, 
Primula vulgaris, <.1an1ngcd by sparrows. 394. 
Prune. food-planb of Lecanium pruinosum, &84. 

Italian, e x e mpt from hop-lous<', 48G. 

Thricolcpis inornata on, IGS. 

Prunus, Clisiocampa disstria on, 4i8. 
Iauro-cerasus, food-plant of L ecanium, JS1. 

Puccinia coronata and g r aminis not the <·anse 
of "rust" on oats, 301, 

Pumpkin , injured by Aus tralian lady-bird, 134. 
Purs lane, Aphis on, 235, 
Pyrethrum, in Australia and South A £rica, 7!1. 
Pyrus, eaten hy 1\Iamestra, 63. 

Q. 

<[uercus, < 'lisioee.mpa <I iss tria on, 478. 
Quince, rose-cl».fer on, 221. 

slug on, 171. 

R. 

Ragweed, food-plant of Aphis, 235. 
Hamie, said to support silk-worm, 301. 
Rarnularia tulasnei, fungus on strawberry, 364. 
Raspberry, Agrilus ruficollis on, 435. 

enemies of, 366. 
injured by Agrotis fennic-:1, 24S, 
insects injuring, in <'or nell bulletin, ;}OS. 

rose-chafer on, 221. 
Rhubarb, curculio of, 25·1. 
Rosa, Clisiocampa disstria on, 478. 
Rose, attacked by Icerya in Honolulu 330 

Caca·t·ia injuring, 19. ' · 
Cecidomyiid on, 204. 
chafer of, 220,221, 271,272. 
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rtos•·. Colaspis trisLiH on, •J9l. 
flowers injured by saw-hugs, 4112 . 

Rudbech:ia laciniata, food-plaut of Languria 
mozard i, 254. 

Rumex crispa, Aphis on, 235. 
Rutabaga, Aphis brassicm on, 1!5-1. 
Rye, Nola an enemy of, 2g. 

s. 
Sagittaria variabilis, List.ronotus infesting, 83. 
Salix, eaten by Mamestrn, 63. 
Samang, infested with Icerya, 330. 
Sebastiania bilocularis, jumping bean of, 432. 

palmeri, proposed name for plant of Mexi-
can jumping bean, 431. 

Septoria cerasina, 254. 
Scquoiagigantea, moth on, 117. 
Service berry, plum curculio on, 21U. 

Setaria, Aphis on, 234, 215. 
Sirria, destroyed by India locust, 133. 
Smyrna fig, see Fig. 
Salanum carolinense, micros bred from, 357. 

Solidago, Trypeta gn.lls on, 405. 
Sorghum, borer of, 362. 

Chilo injury in Louisiana, 64. 
Sour gum, defoliated by Hyphantria, 338. 

infestell with rose-chafers, 221. 
Sour sap, food-pla~<t of Icm·ya, to~. 

Sour-wood, Hyphantrb defoliating 338. 
Spanish needle, Barisconrinis hreeding in, 261. 
Spondins lutea, food-plant of Ice rya, 408. 
Spruce, black, insect injury to, 435. 
Smart weed , Aphis on, 234. 
S< tuush, injuries to, in Mississippi, 3o7. 
Stagger-bush, favorite food of rose-cht<fer, 271. 
Stramonium, Sitodrepa in, 163. 
Strawberry, Colas pis on, 123. 

Ilea-beetle of, 317. 
injured by Agrotis fennica, ~4 .~. 

insects on, 345,364,366. 
Monostcgia ot, 437. 
Otiorhynchus :1tt~<ck in g, 37. 
rose-chafer on, 221. 
weevil of, 3og. 

Sugar cane, borer of, 362. 
Chilu damage in Louisiana, 64. 
excwpt from Icerya in Houolnlu, 330. 
ruites injuring in Barbadoes, 31. 

Sumach, rose-cht<fer on, 221. 
~wcctguw, defoliated by Hyplmntria, 33tl. 
Swcdpotato, Aramigus infcslin;;, 37. 

injured hy ganlen web-worm, 338. 
injured by Systenn, 55. 
insects of, 438. 
root,. borer of 334, 404. 

Sycamoo·e, defoliated by Hyphantria, 338. 
Luchuus ou 1 :!>-iG. 

T. 
Tca-plautM, iw;cct:j iujuring in I ntlia, tel. 
Teucriutu capitatum, ref., 3UU. 

Tencritnu chamredrys,gal ls on, 301. 

Thuja oriental is, moth on, 117. 
Til, crops destroyed by Indi11 locust, 433. 
Tilia, eaten by Schizuro., 63. 

Clisiocampa disstria on, 478. 
Timothy, eaten by Agrotis fe nnica, 248, 

eaten by army worms, 50. 
Tobacco, 338. 

in New Jersey bulletin, 361. 
Tomato, Australian laJy-bird on, 434. 

Dactylopius on, 41g, 
injured by larvrn in Mississippi, 337. 
root-louse ot, 413. 
Sphinx and Heliothis on, 85. 
Sphinx on, 171. 

Tree fungus, Dorer in, 335. 
Trifolium pratense, fertilization of, 402. 
Tulip tree, Lecanium on, 28. 
Turnip, Aphis brassiere on, 45·J. 

u. 
Ulmus Arnedcana, eaten by Nerice, 62. 
Urtica gracilis, food-plant of L twguda, 2::>4. 

Y. 

Ynccinium, food·plant of Apatela tritona, 3g1. 
Yiolets, Oniscus inju.ring, Gg. 

Vi tis, relative susceptibility of different species 
and varieties of, to l>hylloxcra, J SG. 

w. 

\Valnut, Carpocaps>< bred from, 296. 
caterpillar of, destroyed by birds, 344. 
E nglish, food of Lecanium pruinosum, 384. 
fruit injured by rose-chafer, 271. 
Xyleborus in, 87. 

,.,.-attle, black, Cryptuphasa on, 3t;5, 

'Weeping tree phenornenou, 415. 
Wheat, a new fly of, 311. 

Cecidomyia on, •134. 

infested with Hessiau fly, ,.ppearance of, 339. 
injured by locust in India, 433. 
insects on, ~47, 453. 
Isosorua on, 4l6. 
l\Iero1uyza an1ericanu. on, 453. 

'Vhite-gru b fungus, attacking wire-worms, 247. 
Willow, Aphidti on, 200, 2!!1. 

eaten by Mamestra, 63. 
i'llytilaspis pomorum 011, 469. 
l'roconia u11data on , .U5. 
saw-Hies injuring, 466. 

'Vista ria, flowers eaten by sow-bugs, 402. 
Witch-hazel, eaten by Nola and Schizura, 62,63. 

X. 

Xanthoxylum, Papilio oxynius fcediug ou, 32. 
Xanthium, insect.s affecting, 312. 



EUHA~'A. 

Page 32, line 5, for secontl ''the" rPacl that .. 
Page 34, line 261 for" natura " rt•atlnatural. 
Page 35, third article, line 4, for" rapiliotto·ntt8" road l'apilio tto·nus. 
Page 3\l, 5liucs from bottom, fot· "A.nthomyidw 11 road Anthomyiid11·. 
Page :n, !:llines from bottom, for '' yeavs" read years. 
Page 44, bcatling of note, sbonld read: "Bean insects in Xansas." 
Page 54, i lines from bottom, for "viflata" read 1:!-punctata. Five liuus from bot.tom 

tom, for "Drastarius 11 read D1·asterius. 
Page ;,s, under sub -family Calyptin:e, line G, for "amwnnm" read amtrnus. 
Page 76, d lines from bottom, for '' Chcim.atoba." rflad CheimatolJia. 
Page 83, line 13, for L. read Platysam.ia. 
Page 87, 2 lines from bottom, for "furcatus" readfuscatttsj for "pulJescns" read pulJe-

scens. 
Page 87, under "Entomological Society of Washington," 8th line, for" Laih1·odecttts," 

read Latrodectus j make same correction wherever it occurs (see inuex). 
Page 91, 14 Jines from bottom, for "<E. l!ol'is 11 read rE. ovis. 
Page 92, line 5, for "strolnts" read st1·o1Ji. 
Page 159, line 3, for'' a b d" read a and d. 
Page 165, 6 lines from top, for "Melanectes" read Mclanactes. 
Page 167, for "Ctrliodes '' read Ca·liodes. 
Page 221, line 3, for "attached" read attacked. 
Page 246

1 
line 10 from bottom, for "rectangulus" read 1'ec tangularis . 

Page 2491 line R, for "pometeria 11 read ponwtaria. Line 15, for '' S." read Saperda. 
Page 250, line ::16, add H. Osborn, A~1es, Iowa. 
Page 2541 3 lines from bottom, for "philadelphicu:>'' read philadclphicum j for "cana-

densis" read canadense. 
Page 2591 under note entitled ''Insect diseases," for "viol an.'' read violans. 
Page 275, line 3 of foot-note, take out first "the." 
Page 296, for "Cockerel" read Cockerell. 
Page 297, second article, 6 lines from bottom, for "1'01·thrclia," reau Porthet1·ia. 
Page 300, two lines from bottom, for "corespondent," read corresponuen t .. 
Page 306, last line of first article, for "Euplectruscom stockii," rea.cl Euplectrus com· 

stQckii. 
Page 307, title of third article, for "cnculio,'' read cnrculio. 
Page 308, in second article, line 4, for "current," read currant. 
Page 316, line 17, for "lilaccons," read liliaceous. 
Page 321, line 2 of second article, for "specie,'' read species. 
Page 323, lines 9, 11 and 221 for "tesselata," read tMsellaris. 
Page 324, line 20, for "tesselata,'' read tessellaris. 
Page 324, line 41, for "allJosignea," read allJosigma. 
Page 324, line 44, for "augelica,'' read angelica. 
Page 324, line 50, last column, for 7, read 2. 
Page 324, line 57, for "lJideutata," read lJidentata. 
Page 324, line 66, for "liquicolor," read ligwicolo1·. 
Page 324, line 68, for "subrotata H," read lJiundata W. 
Page 324, liue 70, for "lJiundata W," read guttivilla W . 
Page 324, line 72, for ''mantes," read manteo. 
Page 333, !Second article, line 9, for "mauritanca," reacl111auritanicn. 
Page 346, 7 lines from top, for "E11ph01·bia " reacl Epilohium . Error copied from Mr. 

Saunders' work. ' 
Page 349, line 1, for "is only," Embst.itute has 1mtil recently heen. After" attack," 

a<ld only. 
Pages 36~, 389, where" ca stane(rella '' occnrs, reau ca8tandla. 
Page :l94, line 23 from Lottolll, for "noctnrnus" read montanus. 
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