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During the years 1888—89 Dr Haddon spent some eight months in Torres Straits 
investigating the marine zoology of that district; and having become interested in the 
natives he devoted his spare time to recording many of their present and past customs 
and beliefs. Several years ago Dr Haddon proposed to publish a Memoir on the 
Ethnography of the Islands of Torres Straits, but on going over his material he found 
it was too deficient to make a satisfactory monograph. He then determined to go 
out again to Torres Straits to collect fresh data, with a view to making, with the 
aid of colleagues, as complete a study of the people as possible. Having secured the 
services of Dr W. H. R Rivers, Messrs W. McDougall, C. S. Myers, S. H. Ray, C. G. 
Seligmann and the late A. Wilkin, Dr Haddon and his party sailed early in March 1898, 
and nearly seven months were spent in Torres Straits. Out of this period Dr Haddon 
and Messrs Ray, Seligmann and Wilkin spent nearly three months in British New 
Guinea studying the natives, so that comparisons might be made with the Torres 
Straits Islanders. 

The Reports, which are in process of publication, will contain not only the results 
of the Cambridge Expedition of 1899 but they will incorporate the information gained 
during Dr Haddon's first expedition, together with all available information gathered 
by other travellers or residents. The series of Reports will thus form a Monograph 
of a small group of primitive people who are at the present time undergoing rapid 
modification. Additional light will be thrown on the ethnography of Torres Straits 
by means of comparative studies in the neighbouring portions of New Guinea and 
Australia. The Reports will form a series of five or six volumes, each of which will 
contain several memoirs on related subjects. Each memoir will be issued as soon as 
it is ready, and can be purchased as issued. 

The series will probably consist of the following volumes: 

VOL. I. Physical Anthropology. 
Physiology and Psychology. 
Linguistics. 
Technology. 
Sociology. 
Religion. 

Summary of the mam results of the Expedition. 

The price of each part will vary according to its size and the number of the 
illustrations. The price of separate parts will be net, but to subscribers to the whole 
set a reduction will be made of one-third of the published price. I t is estimated 
that the subscription price to the complete set will be about five pounds. 

VOL. II. 

VOL. III. 

VOL. IV. 

VOL. V. 

VOL. VI. 

Zoological Results 
based on material from New Britain, New Guinea, Loyalty Islands and elsewhere 
collected dunng the years 1895, 1896 and 1897, by Arthur Willey, D.Sc. Lond., Hon! 
M.A. Cantab., Lecturer on Biology in Guy's Hospital, London. Published in four'parts 
Demy 4to., with Plates, Parts I.—III. 12/6 each, Part IV. 21/-. ' 







EEPOETS 
OF THE 

CAMBEIDGE ANTHROPOLOGICAL EXPEDITION 

TO 

TOREES STRAITS. 



Honlion: C. J. CLAY AND SONS, 
CAMBRIDGE UNIVERSITY PRESS WAREHOUSE 

AVE MAEIA LANE, 

AND 

H. K. LEWIS, 

136, GoWER STREET, W.C. 

<1£ i' ] |A3 

T.;.i 

5iiy|^ 

<PIasgoto : 50, WELLINGTON STREET. 

itripug: F. A. BROCKHAUS. 

^rto gorft: THE MACMILLAN COMPANY. 

Bonibap: E. SEYMOUR HALE. 

[All Eights reserved.] 



REPORTS 

OF THE 

CAMBRIDGE ANTHEOPOLOGICAL EXPEDITION 

TO 

TORRES STRAITS. 

VOLUME II. 

PHYSIOLOGY AND PSYCHOLOGY. 

CAMBRIDGE: 

AT THE UNIVERSITY PRESS. 

1901 



<!rambdl)ge: 

PRINTED BY J. AND 0. P. CLAY, 

AT THE UNIVERSITY PRESS. 



PREFACE. 

DURING the years 1888-89 I spent some eight months in Torres Straits investigating 
the marine zoology of that district, and having become interested in the natives 
I devoted my spare time to recording many of their present and past customs and 
beliefs. Some of the results of these studies have already been published. Later 
I proposed to publish a Memoir on the Ethnography of the Islands of Torres Straits, 
but on going over my material I found it was too deficient to make into a satis
factory monograph. I then determined to go once more to Torres Straits in order to 
collect more data, with a view to making, with the aid of colleagues, as complete a study 
of the people as was practicable. 

I had long realised that no investigation of a people was complete that did not 
embrace a study of their psychology, and being aware of the paucity of our knowledge 
of the comparative physiology and psychology of primitive peoples, I determined that 
this branch should be well represented. I was able to secure Dr W. H. R. Rivers 
as a colleague, and I gladly left all the arrangements of this important section of our 
work to him. We obtained the cooperation of Messrs C. S. Myers and W. McDougall, 
who undertook special branches of experimental psychology. Some assistance in this 
department was also given by Mr C. G. Seligmann. 

Perhaps a few words are necessary to explaiu why we visited a district apparently 
so insignificant as Torres Straits. As explained above, I had a good deal of unpublished 
material on the ethnography of the people and it would naturally take less time to 
gain a good insight into the life of a people about whom a fair amount was known 
than to begin afresh on a new people. From what I knew of my old friends and 
acquaintances I was sure that we could at once get to work instead of having to lose 
more or less time while entering into friendly relations with a people who, after all, 
might prove to be suspicious and refractory. Our experience fully justified the good 
impression I had formed of the willingness of the Torres Straits islanders to impart 
information and to render personal assistance. 

For the special work we had to do it was necessary to visit a people who w êre 
amenable and with whom communication was easy; but, on the other hand, who were 
not far removed from their primitive past. This peculiar combination was found in these 
people. 

This region has some ethnological importance as it is on the frontier between two 
large land areas inhabited respectively by Papuans and Australians, and it was a matter 
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of some interest to determine whether any mixture had taken place there and also to 

endeavour to find out if any traces could be found in the islands or on the adjacent 

coast of New Guinea of a migration of the Australian stock from North to South. 

The islanders are as a matter of fact distinctly Papuan. 

The Murray Islands were selected for the most prolonged and detailed study on 
account of the difficulty in getting there. They lie out of the track of what little 
commerce there ia, neither are they frequented by pearl-shellers nor b^che-de-mer 
fishermen, consequently the natives have not mixed so much with Europeans and other 
alien races as has been the case at Erub (Darnley Island) and the western group of 
islands. On the other hand, the islands have been subject for a quarter of a century to 
missionary influence and teaching, with the result that most of the natives are professed 
Christians, and for about ten years English has been taught to the children. The 
foreign cult and civilization have undoubtedly had some effect, but experience proved 
that they were not detrimental for many of the purposes of the expedition. Perhaps 
it would not be easy to find a more favourable spot for the study of a simple and 
primitive people. 

The reports of the expedition will consist of several volumes, each of which will 
contain memoirs on related subjects. I t is proposed to publish the various reports as 
they are completed. 

A. C. HADDON. 

JULY, 190L 

The Series will probably consist of the following volumes : Vol. L 
Vol. II 

Physical Anthropology. 
Physiology and Psychology. 

Vol. III. Linguistics. 
Vol. IV. Technology. 
Vol. V. Sociology. 
Vol. VI. Religion. 

The following is the system of spelling which has been adopted in these memoirs 

a as in "father" 
d as in " a t " 
e as a in "date" 

e as m debt' 
t as ee in "feet" 

« as m «,v » it ' 
0 as in "own" 

d as in " o n " 
0 as German o in "schon" 
0 as aw in " law " 
u as 00 in "soon" 
u as in " up " 
ai as in "aisle" 
au as ow in "cow" 

The consonants are sounded as in English 

?î  as m " smg' ngg as in "finger" 
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INTEODUCTION. 

BY W . H . E . EIVERS. 

T H E work to be described in this volume of the Reports of the Cambridge 
Anthropological Expedition is the result of an attempt to study the mental characteristics 
of the natives of Torres Straits and the Fly River district of British New Guinea 
by the methods of experimental psychology. 

This attempt was due to the initiation of Dr Haddon, and I should like to take 
this opportunity of saying how much those engaged in this work owe to his guidance 
and assistance. In our work in Murray Island we also owed much to the assistance 
of Mr John Bruce, who was in charge of the native school on that island, and the 
work during our short stay in Kiwai was similarly much helped by Mr Chalmers, 
who was in charge of the missionary station at Saguane. 

The full account of the islands on which we worked and of the general characters 
of their natives will be given by Dr Haddon in other volumes of the Reports. 
Only so much will here be said as bears directly on the psychological work. 

The chief part of our work was done on Murray Island by Messrs McDougall, 
Myers and myself. We lived on this island, which is about five miles in circumference, 
with a population of about 450, for four months. During the greater part of this time 
the other members of the expedition were travelling on the mainland of New Guinea. 
We had taken out with us the equipment of a small psychological laboratory, and 
the disused missionary house in which we lived was fortunately large enough to enable 
us to fit up the more complicated apparatus, especially that for reaction-times, in one 
room, while other parts of the house and verandah were used for different purposes. 
After four months' work, Messrs McDougall and Myers went on to Borneo. The 
remaining members of the expedition stayed for about a week in Kiwai and for about 
a month in Mabuiag, in which islands the psychological work was done by myself Avith 
assistance from Mr Seligmann. 

We were able during our four months' stay in Murray Island to cover a fairly 
wide field in our work. The subjects, which were investigated, included visual acuity 
and sensibility to light difference; colour vision, including testing for colour-blindness, 
colour nomenclature, the thresholds for different colours, after-images, contrast, and 

H. II. 1 



2 ANTHROPOLOGICAL EXPEDITION TO TORRES STRAITS. 

the colour vision of the peripheral retina; binocular vision; line-dividing; visual 
Ulasions, some of which were investigated quantitatively; acuity and range of hearing; 
discrimination of tone-di£ference; rhythm; smell and taste; tactile acuity and locali
zation; sensibility to pain; temperature spots; discrimination of weight and illusions 
of weight; reaction-time, including auditory and visual simple reaction-time and choice-
time ; estimation of intervals of time; memory; mental fatigue and practice; muscular 
power and motor accuracy; drawing and writing; blood-pressure changes under various 
conditions, etc. 

In some cases observations were made on a fairly large number of individuals; 
in other cases, little more could be done than to make a few observations with the 
object of ascertaining the most satisfactory methods in work of this kind. In some 
of the latter cases, though we can bring forward no positive results, I hope that we 
may furnish contributions to method which may be useful in future work. 

Our stay in Kiwai was very short, and little more could be done than to 
examine as many individuals as possible in a few subjects such as visual acuity and 
colour vision. 

In Mabuiag, in which island we made a longer stay, the work was limited in 
extent owing to the fact that most of the apparatus had been taken on to Borneo. The 
subjects investigated included visual acuity, colour vision, auditory acuity, smell, tactile 
acuity, writing and drawing. 

There were in the island of Mabuiag a number of Polynesian and Melanesian 
natives as well as some Australians, and a few observations were made on them. 
A few half-castes, chiefly with Torres Straits mothers and Polynesian or Melanesian 
fathers, were also examined. The account of these observations and of some made by 
Mr Seligmann in New Guinea will also be included in this volume. 

It will be impossible to give any general resum^ of the work and its results 
until all our data have been worked out, and until other data have been collected 
for purposes of comparison with those derived from Torres Straits. Nearly all the 
methods used by us were modified in some way to meet the special conditions, 
and othera were either entirely new or had not been employed on any large number 
of mdmduals. Consequently much of our work is at present in the form of mere 
fa^ts which will only acquire interest and importance when we have examined a con
siderable number of Europeans and people of other races by the same methods. This 
will necessarily take time, and all that can be done in this introduction is to give 
a gene^l ske eh of the methods and the conditions under which they were employed"^ 

we werr'able To bet ' " ' ' ^ ^ ' " ' T '^^ ^^^ "^^'- ^^^^ «^ ^^^^ ^ pVulation we were able to become more or less acquainted with nearly all the inhabitants 

There .3 oo doubt that th^ty years- ago they were in a completely savage statf' 

uJJXTioT^:, '^ " ^•^'' ' " " - ' ^ ^"-^' - " ' 1 . - > » few ™„«h. later MaWka, the Lif„ 
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absolutely untouched by civilization. Owing to its inaccessibility, Murray Island has 
been much less affected by outside influences than the other islands of Torres Straits. 

Our work was much assisted by the fact that all the younger men spoke "pidgin" 
or trade English, while there were few who did not know it to some extent. In 
beginning any investigation we were able to learn, from some of the younger men, 
any Murray Island words bearing on the subject in hand, and it was then often 
possible to work with the older natives who knew very little English. At least one 
instance^ occurred in which the exclusive use of pidgin English might have led to 
serious error which was avoided by using the appropriate Murray Island terms. 

We had little difficulty in getting the natives to make the observations we 
required. Owing to their previous acquaintance and Mendship with Dr Haddon, we 
found ourselves on our arrival already on the most friendly terms, and were able to 
commence work at once. There was no evidence that the people were afraid that our 
instruments would do them any harm, a difficulty which has been encountered among 
other races in such matters as testing eyesight. We met with a certain amount of 
reluctance in many cases, and a few natives in Murray Island avoided us altogether, 
but we had good reason to know that this was due to other causes. The natives 
were told that some people had said that the black man could see and hear, etc., 
better than the white man, and that we had come to find out how clever they were, 
and that their performances would all be described in a big book so that everyone 
would read about them. This appealed to the vanity of the people and put them 
on their mettle, and in nearly all their observations there was no doubt that they were 
doing their best; in fact, I am doubtful whether, when collecting comparative data in 
some more or less primitive European community, it will be possible to excite the same 
amount of interest and to be certain that the observations are being made with zest 
and conscientiousness equal to that of the Torres Straits Islanders. Some of our in
vestigations were distinctly laborious and made a considerable demand on the attention, 
and in some cases there is no doubt that the natives were careless and did not 
try to do their best, but in most cases they exhibited a degree of application which 
was surprising in face of the widespread belief in the difficulty of keeping the attention 
of the savage concentrated on any one thing for any length of time. The cases 
in which it was most difficult to keep the attention of the natives were those in 
which they were deficient in any respect, thus I met with much difficulty in testing 
cases of subnormal eyesight. So long as they were doing well they were thoroughly 
interested, but the interest began to fall off directly they found that they were not 
as good as their neighbours. In all cases the natives were closely watched for any 
falling off in interest or attention, and if this showed itself, the work was broken 
off and ten minutes or a quarter of an hour passed in smoking or looking over 
photographs or other recreation. 

I t was sometimes difficult to know what to do when a native was very reluctant 
to be examined in any given point. If he only consented unwillingly, there was the 
danger that he would not do his best, and that his observations would in consequence 
be unsatisfactory, but, on the other hand, it often happened that a native, who began 

^ See section on binocular vision. 

1—2 



4 ANTHROPOLOGICAL EXPEDITION TO TORRES STRAITS. 

his observations only after much persuasion, became interested as soon as he had begun 
and did as well as anyone else. The characteristic demonstrative nature of the 
Papuan was very useful here and always allowed one to see whether a native was 

trying to succeed or not. 
The degree of trustworthiness of the observations was shown in several ways. In 

the first place, it was, as already mentioned, easy to tell from simple observation 
whether the native was giving his whole mind to the task in hand, or whether he 
was making his observations carelessly, and these facts of observation were noted at 
the time. In the second place, in the case of quantitative observations the mean 
variation (i.e. the mean of the deviations of the individual observations from the average 
of the whole number of observations) was a very useful index of the degree of concentra
tion of attention. Those who had been noted as careless while making the observations 
were always found to have large mean variations, and I believe that the smallness of 
the mean variations in most of the quantitative investigations undertaken will convince 
those acquainted with the procedure of experimental psychology of the trustworthiness of 
the observations. Finally, I believe that when the account of our work is completed, 
the general consistency of the results will show that the observations must have been 
made with a due amount of care and attention on the part of the natives. 

One of our chief difficulties was that of ensuring a regular attendance of natives 
to be examined. When we first started work a large proportion of the population 
used to arrive and we were surrounded by a noisy crowd which made serious work 
impossible. On other days owing to some counter-attraction we were deserted and 
had to go and search out natives to be tested. Unfortunately much time was wasted 
for these reasons till, with the aid of Mr Bruce, we were able to arrange with the 
two Mamuses (chiefs) that a limited number of men should come regularly every 
morning, Harry and Pasi, the two Mamuses, making themselves responsible for alter
nate weeks. After this we had much less difficulty, though even then our men would 
sometimes fail to come, or would come very late on some days, while on other days, 
owing either to rumours that we had some new attraction, or to lack of attractions 
elsewhere, we were invaded by a large number of natives. The people who 
came for medical or surgical treatment were also a valuable source of subjects for 
observation. 

We found after a time that men from Las and other villages at the opposite 
end of the island were not coming to us and it turned out that this was due to 
the fact that an enthusiastic native, in insisting on the importance of truthfulness 
in their intercourse with us, had announced that if they told lies Queen Victoria 
would send a man-of-war to punish them, and this had so alarmed the people of Las 
that they thought it prudent to absent themselves altogether. 

I t appeared to be almost impossible to get the men to come to us in the 
afternoon and we therefore devoted this part of the day to work with the children, 
Mr Bruce kindly sending us from school any number that we wanted. The children 
regarded it as a great privilege to come to us and in consequence their observations 
were made with the greatest care and attention. In many cases their observations 
were distinctly different from those of the adults, a fact probably due to their school 
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instruction, though some of the youths and younger men had also received instruction 
from Mr Bruce, and from Mr Hunt and other missionaries before Mr Bruce's arrival in 
the island. 

Each man who came for a morning's work received a stick of tobacco at the 
end of the morning and the children received sweets. I t is perhaps as well to 
mention that most of our observations on adults were made under the influence of 
tobacco. 

I am not aware of any recorded investigation, even on civilized subjects, which 
resembles our work in Murray Island. Those who have employed the methods of 
experimental psychology in observations on numbers of individuals have usually ob
tained their information by a series of tests so devised that a more or less complete 
examination of an individual can be made on one occasion, usually within the limits 
of an hour. Thus in Galton's extensive observations, made at exhibitions and at the 
anthropometric laboratory at South Kensington, the time devoted to each individual 
was about half-an-hour. 

Cattell* and Mlinsterberg'' have published schemes for the examination of an in
dividual which would take about one hour, and the former, in conjunction with Farrand', 
has published results in which the observations were made within this limit of time. 
Jastrow and Morehouse* have published the results of mental tests in which the 
time devoted to each individual was 50 minutes. In a discussion^ on mental tests 
by a committee appointed by the American Psychological Association, it seems to have 
been understood that such tests should not occupy more than one hour. 

Binet and Henri® have published a much more extensive scheme of observations 
in individual psychology, but up to now no systematic observations made on the lines 
of this scheme have been published. 

In a recent investigation by Sharp'' more extended observations have been made, 
but only on a few individuals, and the mental attributes tested were of a more 
complex nature than was possible in our work. 

Our work in Murray Island differs from such investigations in that we examined 
most of the male members of a small community among whom we lived and with 
many of whom we became very intimate. We had, in consequence, many opportunities 
of general, as well as of experimental, observation. Secondly, our investigation was 
carried over several months, so that a certain number of individuals were examined 
many times and in different subjects of investigation on different days, so that the 
fatigue induced by one set of observations did not influence other measurements, as 
must be the case when a number of observations are taken rapidly one after the 
other. In any given subject of investigation as many observations were made as the 
power of attention of the individual allowed. The multiplication of observations in 

i Mind, vol. xv. p. 373. 1891. 
2 Centralbl. f. Nervenheilkde u. Psychiatrie, S. 196. 1891. 
^ Psychol. Beview, vol. iii. p. 618. 1896. 
* Amer. Journ. of Psychology, vol. iv. p. 420. 1892. 
6 Psychol. Review, vol. v. p. 172. 1898. 
fi L^annee psychologique, ii. p. 411. 1895. 
7 Amer. Journ. of Psychology, vol. x. p. 329. 1899. 
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» y giTen me«»rement i . not «.ly important in g i ^ g a mo« f ' ^ ^ ' y ^ ^ ! ; 
but h .llow, one to form «.me idea of the influence of such ^ ^ " ^ J ^ ^ Z 
of attention, fatigue «KJ pn«:tice, which are quite as mterertmg m many cases as 
the n>ecial measurement that is the immediate aim of the '"':«»"8»r"J. . ,„ . . . .ended 

U a few cases the investigation of a given subject m »» " " ^ ' ^ l ^ - ' ^ ^ ; ' ' ™ 
over two or three days, and in one «.bject, viz. the influence of P"«='"«J" J ' " " ^ ' 
work, observations were made at intervals of several weeks, but, as a 8 « ' « " i ™'«' 
a result was obtained in one sitting, although one often had, owmg to the influence 
of fetigne, to be content with a rough and approximate determination of the measure-

ments in question. „ •, ^^ ir. 
In the case of quantitative observations, the results will usually be expressed in 

the form of the average, while the accuracy and constancy of observation will be 
expressed by the mean variation, obtained by finding the arithmetical mean ot the 
deviations of the individual observations from the average. In some cases m which 
sufficient observations were taken, the median value will also be given, viz. the value 
which stands exactly in the middle of all the figures obtained when these are arranged 
in order of magnitude. 

In order to express the degree of variability of the individuals in any subject 
of investigation, the mean variation of the figures for the individual natives will be 
given, t.e. the arithmetical mean of the deviations of the results of different individuals 
from the average result. This will be recorded as M.V. in capital letters in order to 
distinguish it from the mean variation of an individual which will be recorded as 
m.v. in small letters. 

M.V. will be an index of the degree of variability of the different natives in 
any measurement, while m.v. will be a guide to the accuracy and constancy of a given 
native in that measurement. 

I am afraid that the introspective aspect of psychological experimentation was 
almost completely absent in our work. Occasionally a native would be able to give 
useful information as to what he had in his mind .while he was making a measure
ment, but as a general rule, no information of this kind was obtainable. I t was, of 
course, possible in some cases that when a native was asked to do one thing, he was 
in reality doing something difierent, but this danger was avoided as much as possible 
by making every method as simple as possible, while the general consistency of the 
results renders any such fallacy very improbable. In fact, I believe that the results 
are in some cases even more consistent than those made by civilized people, and 
especially by students of psychology. The latter, when asked to make a given measure
ment, are very apt to begin to speculate about what they are asked to do and allow 
their knowledge to influence their judgments. I t is customary in experimental psychology 
to speak of differences of procedure according to the amount of knowledge of the 
experiment which the observer possesses. One speaks of the procedure as "with com
plete knowledge," "with partial knowledge," or "without knowledge" ("wissentlich," 
" halb^^dssentlich," or "unwissentlich"). I t is almost impossible to have a completely 
" unwissentlich" procedure in a student of psychology, while probably in no investi
gations has the procedure ever been so completely "unwissentlich" as it was in our 
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work in Torres Straits, and I cannot help thinking that this had something to do with 
the general consistency of the results. 

. In several investigations statistics will be given on the influence of age. The 
determination of the age of an individual was by no means an easy matter. The 
ideas of the natives themselves on the subject were of the vaguest description, and 
their statement as to age in years absolutely unreliable. They nearly always knew, 
however, which was the elder of any given two men, and one was often able in this way 
to arrange a group of men in order of age. There were further a certain number of 
men whose ages were known approximately in some way, and this enabled one to roughly 
arrange the whole series. The ages adopted are chiefly based on information given 
by Mr Bruce, who has been keeping for some years a very valuable register of births, 
marriages and deaths in the island. This often contained important evidence as to age, 
thus, one man had been entered as 21 in 1890, another as 23 in 1894. In the case 
of those under 20 or 21, Mr Bruce was able to be more definite, as he had known 
them all as children. In the case of some children, assistance was also given by 
the fact that they were represented in photographs taken at the time of Dr Haddon's 
previous visit. 

In Mabuiag and Kiwai, the determination of the ages was still less definite, and 
the ages given are based mainly on the general appearance, assisted in Mabuiag by 
knowledge on the part of the natives of their relative ages. 



I. VISION. 

BY W . H. K. R I V E R S . 

1. PHYSICAL CHARACTERS AND DISEASES OF THE EYES. 

O N examining the eyes in Mabuiag, I found a difficulty in getting an extensive 
view of the cornea and conjunctiva which I had not experienced in Murray Island, 
and it seemed to me that this was due to a greater narrowness of the palpebral 
fissure, but I have no direct measurements to show whether this was the case. 

In nearly all cases the conjunctiva was pigmented. The pigmentation occurred in 
three chief forms. In many cases it was diffusely distributed over the conjunctiva, 
and, combined vrith considerable vascularity, gave the eye a yellowish appearance from 
a distance. In other cases, the pigment occurred in irregular patches. In some cases, 
these patches existed together with the diffuse pigmentation; in other cases, especially 
in younger men and children, the rest of the conjunctiva was white and clear. In 
many cases, the cornea was immediately surrounded by a definite ring of pigment, 
varying in breadth in different cases. A similar ring has been described by Pergens^ 
as occurring in the Congolese, which appears, however, from his description to have 
been broader than among the Torres Straits Islanders. Kotelmann^ has also described 
a circumcomeal ring in a Negro, and a similar ring may be seen in many animals. 
Pergens also observed patchy pigmentation among the Congolese, and the general appear
ance of the eyes of these people appears to have closely resembled that of the Torres 
Straits Islanders. 

Pergens examined the eyes of a Negro who had died of tuberculosis and found 
that in the ring of pigmentation the superficial as well as the deep cells of the 
circumcomeal epithelium were loaded with pigment. 

A definite arcus senilis was found in several of the older men. An indefinite 
haziness at the margin of the cornea, more superficial than true arcus, was very 

1 Janus, p. 459. 1898. 
2 Berlin, klin. Wochensch. S, 701. 1879. 
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common and was especially marked in the upper segment of the cornea, over which 
it often spread for some distance. This haziness gave the outer edge of the iris a 
bluish appearance from a distance. Abelsdorff^ has noticed a similar appearance among 
Javanese and Negroes. In 1843, Furnari^ noted arcus senilis as common among the 
Negroes and Arabs of Algeria, and this may have been of the same kind. 

Opacities of the cornea were common and were often associated with scarring 
and distortion of the corneal margin. In some cases the opacities involved the centre 
of the cornea and were the cause of defective visual acuity. I t is perhaps worth 
noticing that the most marked corneal changes were seen in natives living on the 
south-east side of Murray Island, i.e. the side exposed to the trade wind for about 
eight months of the year. This may simply have been due to greater exposure to 
dust, but there was also much reason to believe that this side of the island was 
less healthy in other ways. 

A few cases of acute conjunctivitis were seen, both in Murray Island and 
Mabuiag, of the phlyctenular form, but the phlyctenules were larger than those com
monly seen in Europe. There were two men on Murray Island, Gasu and Kapilag, 
who were almost blind owing to injury in early life. In both cases, the cornea and 
conjunctiva were almost completely covered by scar tissue. 

Pterygium and pinguicula were very common. All stages of pterygium were noticed, 
from slight thickening and vascularity of the conjunctiva to a thick growth involving 
the cornea for several millimetres. The condition was in nearly all cases most marked 
on the inner side of the eyeball; in some of the slighter cases there was no marked 
difference between the two sides, while in one man on Murray Island, Billy Gasu, 
the pterygium in the left eye was distinctly more marked on the outer than on the 
inner side, involving the cornea for several millimetres. In no case had the pterygium 
spread so far over the cornea as to obscure the pupil in ordinary illumination. In 
some cases seen in Mabuiag, the corneal part of the pterygium was ulcerated. 

In most of the slighter cases, the pterygial thickening of the conjunctiva led up 
to a pinguicula at the corneal margin. Pterygium and pinguicula are often described 
as separate conditions, but the cases in Torres Straits would certainly lead one to 
suppose that pinguicula forms one stage or part of one stage in the development of 
a pterygium. In some cases there was a well-marked pterygium on the inner side 
of each eye involving the cornea for some distance, while on the outer side of each 
eye there was thickening of the conjunctiva leading up to a pinguicula. Lopez', who 
finds pterygium extremely common in Cuba, has similarly noted the close relation 
between the two conditions and regards pinguicula as the first stage of pterygium. 

The two men, Papi and Billy Gasu, in Murray Island in whom the condition 
was most marked were about 40 years of age, while in some of the oldest men it 
was very slight. The youngest individual in whom definite pterygial change occurred 
was Dick (son of Toik), aged 11, in whom there was marked swelling on the inner 
side of the conjunctiva extending to the margin of the cornea. Liu, aged 14, also 

1 Klin. Monatsbldtter f. Augenhlkde, xxxvi. S. 330. 1898. 
2 Ann. d'oculistique, T. x. p. 145. 1843. 
* Arch, of Ophthalmology, vol. xxvii. p. 279. 1898. 

H. II. 2 
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had a very distinct pinguicula and commencing pterygium. Webster Fox» noted the 
presence of pteiygium in 65 of 250 American Indians examined by him, and as 
these were all under 23 years of age. it appears that both in Torres Straits a^d 
elsewhere pterygium may occur early in Ufe. A large pterygium was noted m BlgM, 
wife of the Mamus of Murray Island, but I have not sufficient observations to say 
whether the condition was more or less common in women than in men. Lopez notes 
that in Cuba it is rare in women, and rarely found before the 20th year. 

There was no marked diflference in the frequency and severity of pterygium in 
Murray Island and Mabuiag, but it seemed to me to be less marked in Kiwai and 
also in the village of Old Mawatta on the mainland of New Guinea, where I looked 
at the eyes of many of the natives, although I was not in the village long enough to 
make any observations on visual acuity. 

The chief cause of the prevalence of pterygium is probably irritation from dust 
and the smoke from the wood tires. In the wet season the people sit round the fires 
inside their houses, which have very scanty means of outlet. Pergens'', who found 
pinguicula universal among the Congolese examined by him, states that this condition 
is attributed by the officials of the Congo to the influence of smoke within the huts 
but points out that this cannot be the only cause, for pinguicula is found in young 
natives brought up under the best hygienic conditions in Belgium. 

I t seemed in Murray Island as if the occurrence of pterygium had some con
nection with the general physique. Those in whom pterygium was well marked were 
as a rule less healthy in appearance than the average, while the disease was almost 
absent in some of the strongest and healthiest natives. 

In no case had pterygium affected the visual acuity (see p. 39). 
One man had a tumour within the orbit on the outer side of the right eye. 

His vision with that eye was very slightly affected, but the chief interest of his case 
lay in the fact that he was the only native in whom I failed to obtain evidence 
of binocular vision. 

Two men in Murray Island had advanced cataract. Dauai, aged 50 to 55, had a 
mature cataract in the left eye with only perception of light. In the right eye 
there was slight opacity of the lens with vision of ^^. Jimmy Dei, aged 45 to 50, 
had distinct cataract in the right eye with vision of ^ , slighter change in the left 
eye with vision of ^ . Two other old men, the Mamus, aged over 60, and Lui, 
aged 55 to 60, with vision of ^ and | respectively, appeared to have slight change 
in the lens, but I was not able to make satisfactory examinations. I think it probable 
that the early falling off in visual acuity with advancing age (see p. 29) was pro
bably in many cases due to slight changes in the lens which I was unable to detect. 
The opacity of the lens which appears to be more frequent than in Europe was 
probably due to the influence of tropical light. I am unacquainted with any other 
observations on the relative frequency of cataract in temperate and tropical climates. 
No case of cataract was seen in Mabuiag. 

I did not notice any case of strabismus in Torres Straits. Guppy^ notes that it 

1 Philadelphia Med. Times, vol. xn. p. 346. 1882. 2 Jamis, p. 459. 1898. 
' The Solomon Islands and their Natives, 1887, p. 177. 
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is not uncommon among the natives of the Solomon Islands. Pergens, on the other 
hand, observed no case among the Congolese, and states that medical officers on the 
Congo do not remember ever having seen a case. 

PUPILS. 

I did not make any measurements of the size of the pupils, but they were in 
general small; often, in a good light, very small. They were circular and I did not 
notice any cases of irregularity. I have found few references to the size of the pupils 
in different races. Guppy^ was inclined to regard those of the Solomon Islanders' as 
larger than in Europeans and ascribes their power of seeing in low illumination to 
this cause (see p. 39). Fumari^, on the other hand, noted that the pupils of Algerians 
are very small. Hyades and Deniker^ give the diameter of the pupils in Fuegians as 
varying from 2 to 4 mm. 

I examined a good many eyes for eccentricity of the pupils; many were median, 
some slightly nasal and a few decidedly on the nasal side, but not more so than is 
common among Europeans. I did not note any cases in which the pupils were tem
porally eccentric. Kotelmann* has described the pupils of three Patagonians examined 
by him in Berlin as situated on the upper and nasal side and in two cases to a 
marked degree. It is perhaps noteworthy in this connection that in such eccentricity as 
existed in Torres Straits, the displacement was also nasal. 

The colour of the iris will be considered in the volume on physical anthropology. 

^ loc. cit. 
* loc. cit. 
3 Mission Scient. du Cap Horn, T. vii. p. 196. 1891. 
* loc. cit. 
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2. VISUAL ACUITY. 

THOSE who have travelled or lived in uncivilized parts of the world are fairly 
unanimous in ascribing to savage and semi-civilized races a higher degree of acuteness 
of sense than is found among Europeans. I t is said that savages can see objects and 
hear sounds which escape the most acute European. 

Travellers have generally failed to distinguish between the two chief factors upon 
which the power of distinguishing objects by sight depends; one, visual acuity proper, 
depending on the resolving power of the eye as an optical and physiological mechanism; 
the other, which may be called power of observation, depending on the habit of 
attending to and discriminating any minute indications which are given by the organ 
of sense. Another fact which travellers have usually omitted to take into account 
is that the observations which have been held to show extraordinary sense acuity 
have been made in surroundings with which the savage is extremely familiar. A feat, 
which to the outsider may appear to depend on a marvellous degree of acuteness 
of vision, may depend merely on a correct inference founded on special knowledge. 

Perhaps the most frequently quoted instance of extraordinary visual acuity in a 
non-civilized race is an observation made by Humboldt at Quito\ Some Indians saw 
the white cloak of Bonpland, Humboldt's companion, at a distance of about 85,000 
Parisian feet, and Humboldt calculated that this implied the power of distinguishing 
an object at a visual angle of 7" to 12". Those who quote this instance do not, 
however, relate that both Humboldt and a Spaniard with him were able to distin
guish the white object as soon as it was pointed out to them. The observation did 
not show any superiority of the Indian over the European in visual acuity, but only 
in his powers of observation. 

Instances of acuteness of sight given by travellers could be multiplied indefinitely. 
I will content myself with giving two derived from Melanesian races allied to those 
on whom my observations were made. In 1865, Brenchley^ noted that the men of 

1 Kosmos, 1850, Bd. m. p. 68. 
- Cruise of the Curaqoa, London, 1873, p. 265. 
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San Christoval in the Solomon Islands had " eyes like lynxes, and could discover from 
a great distance, though the day was anything but clear, the pigeons which were in 
the trees hidden by the leaves." In 1885 Duffield^ notes that the keenness of sight 
of the natives of New Ireland was remarkable. " They could discover land which 
we were unable to make out with good glasses, and they would find out small boats 
6 or 7 miles off in bad weather which we were unable to do with binoculars or 
telescopes." Duffield states that the Indians of the South American desert do not 
surpass or equal the New Irelanders. 

In 1885, a discussion on this subject was carried on for some time in the pages 
of Nature'^. The chief antagonists were Lord Eayleigh and Mr Brudenell Carter. 
The former insisted that on theoretical grounds there were necessary limits to the 
resolving power of the eye, and believed that the highly developed visual powers of 
the savage depended on his attention and practice in the interpretation of minute 
indications. Mr Carter, on the other hand, was inclined to believe that the savage 
has much greater visual acuity than is possessed by the civilized man. 

Since that time evidence has accumulated which enables one to speak more 
definitely than was formerly possible, and before considering the results obtained in 
Torres Straits and New Guinea a short account may be given of previous work and 
of the methods which have been used in ethnographical investigations of visual acuity. 

METHODS OF TESTING VISUAL ACUITY. 

The accurate definition of visual acuity is, unfortunately, a point on which ophthal
mologists have not yet agreed. The most general view is that visual acuity should 
be measured by the minimum visual angle, that is, the smallest angle at which 
two points can be distinguished as two. Snellen however has defined visual acuity 
by the minimum angle at which the eye can recognize the form of an object, while 
Guillery has proposed that the smallest angle which an object must subtend in order 
that it may be seen at all shall be taken as the measure of visual acuity. 

In practice the method which is most widely used is that of Snellen. The degree 
of visual acuity is measured by the distance at which letters of a given size can be 
recognized. The smallest letters used for distant vision subtend an angle of 5 minutes 
at o metres, while each limb or component part of a letter subtends an angle of 
1 minute, which has been found by experiment to correspond approximately with the 

minimum visual angle of normal European vision. In the accompanying letter, ^ W , 

each of the 25 squares into which the letter is divided subtends an angle of 1 minute at 
5 metres. 

The degree of visual acuity ( F ) is usually expressed by the formula F=-=c, where 

D is the distance at which a given type subtends an angle of 5 minutes, and d is 

' Journ. Anthropol. Inst. vol. xv. p . 116. 1885. 
2 Vol. XXXI. pp. 340, 359, 386, 407, 433, 457, 503, 552. 
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the greatest distance at which this type can be recognized; thus F = ^ or = 1 means 
that type subtending an angle of 6 minutes at 6 metres can be read at 6 metres; 
r . J ^ or - 2 means that type subtending an angle of 6 minutes at 5 metres can 
be read at 10 metres; and F=V\r o^ = i me&na that type subtending an angle of 
5 minutes at 10 metres can only be recognized at 5 metres. When F = ^ or 1, vision 
is usually spoken of as normal, but this does not mean that it represents the average 
vision of Europeans This formula is especially used by clinicians who are chiefly in
terested in subnormal vision and especially in cases of abnormal refraction of the eye. 
Their object is to improve vision by glasses till F = f, which they regard as good 
enough vision for practical purposes, and the normal is an arbitrary one chiefly adopted 
for clinical purposes*. The true European normal, the average vision of Europeans with 
normal eyes, has not yet been satisfactorily determined, but, as we shall see, enough 
has been done to enable a rough comparison to be made between the visual acuity 
of Papuan and other primitive races and that of Europeans. 

A distinction has been made by Cohn' between visual acuity (Sehscharfe) and 
visual efficiency (Sehleistung) which is of some importance for ethnographical purposes. 
By the former term is meant the acuteness of vision after any existing defect of 
refraction of the eye has been corrected by glasses, while by visual efficiency is meant 
the acuteness of vision without any artificial aid. 

In most savage races in whom abnormalities of refraction are rare, there Avould 
be little difference between the average visual acuity and the average visual efficiency, 
while in civilized countries the difference might be considerable. The savage and the 
civilized man might differ very little in visual acuity in the strict sense while differing 
greatly in visual efficiency. In this work the term "visual acuity" will be used to 
cover both forms, but in special instances the distinction will be noted. 

Although useful for practical purposes, the recognition of letters is unsatisfactory 
as an exact method of testing visual acuity. Some letters are recognized at much 
greater distances than others, and the degree of familiarity with letters is also of 
great influence, for anyone thoroughly familiar with the forms of different letters may 
often guess successfully when he sees the letters very indistinctly. For ethnographical 
purposes it is obvious that the method can be of little value. 

For testing illiterates Snellen devised a test consisting of squares with one side 
open and on the same scale as the letters. These are often called Snellen's Haken. 
This test was found to give results which were not comparable with those obtained 
by the letter test, and Snellen further modified the test by using the letter E in 
different positions. The individual who is being tested may say which side of the 
C or E is open, or may place an E held in his hands in the same position as one 
pointed out to him. This method has been used in ethnological investigations, and is 
that which was found to give the most satisfactory results in Torres Straits. 

Cohn has devised two modifications of the test, especially for ethnographical 

' SneUen, who first adopted a letter Bubtending an angle of 5 minutes as the unit, acknowledged that 
this unit was arbitrary, but thought that it probably represented average visual acuity if the eyes of advanced 
age were included. 

» DeuUch. med. Wochensch., 1896, S. 698. 
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purposes. In one, 36 letters, all of the No. 6 size\ are placed on one square card 
which can be hung up by each of its four sides, giving a very large variety of 
possible positions of the E, quite excluding the possibility of learning by heart. 
Cohn found the lai'ge number of letters on this card made it difficult in some cases 
to tell which E was being indicated, and he therefore devised another modification'' 
in which a circular card is used on which eight letters are placed. The card can 
be turned round behind a cover in which there is a circular aperture through which 
one letter can be exposed at a time. This form of the test quite does away with 
the danger that the position of the letters may be learned by heart. 

Steiger* has proposed a modification of the original form of Snellen's Haken 
(squares open on one side) in which smaller sizes are used so that all degrees of 
hyperacuity can be tested at a distance of 5 metres. These types can be used both 
for near and far vision. 

Landolt* has recently proposed a modified test on the same principle as the E 
test, consisting of circles presenting at some point in their circumference a gap cor
responding to an angle of one minute. 

Before going out to Torres Straits it seemed possible that any tests involving the 
recognition of unfamiliar objects, such as letters, might turn out to be impracticable. 
Mr Marcus Gunn suggested to me that types representing the human hand with one 
or more fingers missing might prove more interesting to the natives than the ordinary 
tests and might give better results. I had such tests prepared, the fingers of the 
hand being on exactly the same scale as those of Snellen's letters. Owing to the fact 
that perfectly satisfactory results were obtained with the E test I did not find it 
necessary to use them. 

Another kind of test which differs in principle and has been very largely employed 
in work on visual acuity, depends on the power of counting dots. One form of this 
test is employed in the British services, consisting of black dots ^ in. square on a white 
ground. This test was used by the Anthropometrical Committee of the British Asso
ciation in the investigation of visual acuity. The test was found to have the dis
advantage that the distances between the different dots were unequal, and the distance 
at which they could be normally counted, viz. 57 feet, was so large as to make it 
difficult to find suitable open places for the process of testing. 

Burchardt's international visual tests also depend on the principle of counting. 
They consist of round black dots on a white ground at distances apart equal to the 
diameter of the dots. They are arranged in groups of 4, 5, and 6. 

Another test similar in principle is Snellen's test No. LIV. This consists of white 
dots each 5 mm. in diameter on a black ground®. Different groups of dots are 
exposed through an opening in a black screen. This method is perhaps the most 
satisfactory of those which depend on counting and I used it in Torres Straits. Any 

1 i.e. subtending an angle of 5 minutes at 6 metres. 
2 This may be obtained from Priebatsch's Buchhandlung, Breslau. 
3 Einheitliche Sehproben zur Untersuchung d. Sehscharfe in d. Feme u. in d. Ndhe. 1892. 
4 Brit. Med. Journ. Sept. 23rd, 1899. 
' According to Burchardt white dots on a black ground give the same results as black dots of the same size 

on a white ground. 
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method, however, which involves counting is unsatisfactory for ethnographical purposes 

^ • ^ All'^the methods which have been described are not quite satisfa^toiy fn,m the 
purely physiological point of view; they all involve either counting or ^^^-S^^^^^l 
form .-.e. they involVe psychological operations, often of some complexity, although 
these are very much reduced in importance in the E method. ^ . .. ^ . . ^ 

For the purpose of testing the eye as a physiological mechanism the method 
proposed by Guilleiy' is perhaps more satisfactory. By this method visual acuity is 
m J u 3 by the distance at which a black dot on a white ground becomes invisible. 
I t has been objected that this form of the test is greatly influenced by the illumi
nation and that it is a test of the light sense rather than of visua acuity. We 
know, however, that the illumination is of considerable influence m all the methods 
of testing visual acuity and within the ranges of illumination which occur m practice, 
it is very doubtful whether GuiUery's test is more influenced by differences of illumi
nation than those in ordinary use. 

In all methods of testing visual acuity, illumination is a matter of great importance. 
According to various investigators there is a progressive increase in visual acuity with 
increase of illumination up to a certain point beyond which further increase of illu
mination causes no increase in acuity, and may even lead to a decrease. 

For ethnological purposes it will probably always be most convenient to test in 
the open air. Experiments by Seggel have shown that the distance at which letters 
and the E test-types are recognized is 2 to 3 metres greater in the open air than 
in a well-lighted room. The illumination of the open aii- varies of course very greatly, 
not only in different parts of the world, but on different days in any one country. 
I have reason to believe, however, that the difference in the illumination on a bright 
day in Europe and in the tropics is not sufficient to cause any distinct difference 
in the degree of visual acuity. When testing visual acuity in England to obtain results 
for comparison with those obtained in Torres Straits I at first chose very bright days 
(in August, 1899) but I soon found that some of these days were too bright to give 
satisfactory results with Europeans. The glare (even with the sun behind the individual 
under examination) was too great for distinct vision and much higher values for the 
visual acuity were obtained by moving into the shade. 

HISTORICAL. 

The first exact observations on visual acuity from the ethnographical stand-point 
were made in the American army in 1865^. The method used is not very fully 
described, but the white troops were examined with small pica type, while in the 
case of coloured troops an individual was passed when he satisfied the examiner that 
he could recognize the form of a letter. I t was found that the white soldiers could 

1 Arch. f. Augenhlkde, Bd. xxin. S. 323. 1891. 
* See Gould, Sanitary Memoirs of the War of the Rebellion. Volume on investigations into the military and 

anthropological statistics of American soldiers. New York, 1869, p. 527. 
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read the type at 47*77 inches; full blacks at 45*33; mulattos at 47*23, and Indians 
(Iroquois) at 51*77 inches. The average Indian was slightly superior and the average 
Negro slightly inferior to the average white man but not in any marked degree. 

In 1875 Callan* examined 456 Negro children in New York schools. He found 
that 94 per cent, had normal vision, 2*6 per cent, were myopic, and 3 per cent, were 
amblyopic from some cause. On testing those with normal vision with Snellen's letter 
test, 87*8 per cent, were found to have vision from f§ to |f*, 10*7 per cent, from 
M *^ M» I ' l V^^ °6^^' ^om 1^ to ^ , and 0*4 per cent, had vision of ^ . 

In 1879 Cohn' examined 11 Nubians in a travelling caravan at Breslau. I t was 
found that the natives could count up to 4, and Snellen's Tafel Liv. was therefore 
used on which the white dots should be counted at 16 to 17 metres. Seven of the 
Nubians counted correctly at 26 to 39 metres; while one probably of mixed Negro 
and Nubian blood was correct at 40 to 43 metres. One individual, the chief and priest, 
who could read Arabic, was myopic (—1*5 D), but when his myopia was corrected, 
could count at 29 to 33 metres. Of two women of the party, one counted correctly 
at 17 to 22 metres, and the other at 27 to 31 metres. The latter was the daughter 
of the chief 

In the same year Reich* examined a company of 140 Georgians in the Russian 
army, using Snellen's test with Russian letters. He examined in the open air. He 
found normal vision in 16*4 per cent., | in 47*8 per cent., § in 32*1 per cent., and 
I in 3*5 per cent. 

In 1879 observations were also made in Berlin by Kotelmann® on 9 Lapps, 
3 Patagonians, 13 Nubians, and 1 Negro. Snellen's Haken were used, probably of 
the E form. Seven of the Lapps who were old enough to be tested had an average 
acuity of | ^ . The highest was f§. The vision of the three Patagonians was | § , | ^ 
and f̂  respectively. The 13 Nubians had an average acuity of |f, the highest being 
1^. The one Negro examined had vision of | ^ . 

In 1882 Webster Fox' examined 250 young American Indians, aged 8 to 22 years. 
Some had vision of f§ with Snellen's letter types, but apparently he did not examine 
for higher degrees of visual acuity. In 1883 SeggeP records observations made by 
Schott on 6 Chippeway Indians; four had visual acuity of f and the other two of | . 

In 1884 Kotelmann* determined the visual acuity of 17 Kalmuks, 20 Sinhalese, 
and 3 Hindus. Snellen's Haken were used. The Kalmuks had an average acuity of 
2*7, while one man read No. 6*5 correctly at 42 metres, i.e. visual acuity of 6*7 times 
the so-called normal, and one woman had visual acuity 5*4 times the normal. The 
average acuity of the Sinhalese and Hindus was less than that of the Kalmuks, 
viz. 2*1, and the highest value obtained was 3 1 . 

The observations on the Kalmuks are especially interesting from the fact that 

1 Amer. Jouim. Med. Sci. Vol. LXIX. p. 331. 1875. 
2 i.e. read letters at 20 to 29 feet which subtended an angle of 5 minutes at 20 feet. 
3 Centralbl. f. prakt. Augenhlkde. in. S. 197. 1879. 
* Centralbl. f. prakt. Augenhlkde. in. S. 301. 1879. 
6 Berlin, klin. Wochenschft. xvi. S. 701. 1879. 
8 Philadelphia Med. Times, vol. xii. p. 346. 1882. ' Arch. f. Anthropol. Bd. xiv. S. 349. 1883. 

8 Zeitsch. f. Ethnol. Bd. xvi. S. 77 and 164. 1884. 

H. II. 3 
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the visual powers of these people have been very highly extolled by travelers. As 
long ago as 1776 Pallas' recorded his astonishment at the way in which KaimuKS 
could distinguish distant objects on the steppes; on one occasion these P^^F® **̂ "̂ 
tinguished the dust of a herd of cattle at a distance of about 30 versts (20 miles), 
when the European commander of the party could see nothing with the aid ot a 
telescope, and siraiUr reports have been given by others who have visited these people. 

In 1885 Guppy* recorded observations made on natives of the Solomon Islands 
by means of the square test dots used in the British army. Twenty-two young adults 
were tested, the average distance at which the dots could be counted being ^/'S feet 
and the maximum distance 70 feet. The average for English labourers exammed by 
the same test by the Anthropometrical Committee of the British Association was 
521 feet, the maximum, however, reaching 90 feet. Guppy's observations are also 
recorded in his book on The Solomon Islands and their Natives, 1887. 

In 1885 Konig* examined 4 Zulus in Beriin, either with the E or the C type. 
Three had visual acuity 4 times the normal, and the fourth, a boy, only 1*5. 

In 1889 Man* examined a party of young Nicobarese men with the army dot 
test and found that all could count correctly at 57 feet, and some at 66 feet. Only 
one native was superior to Man himself. 

In 1891 Giltschenko' examined 142 Osset soldiers (method not stated), and found 
the average acuity 2*4, while that of other "Cossacks" was 2*65. 

In 1892* Johnson in notes on a paper " Bemerkungen ilher die Macula lutea" 
mentions the cases of two boys from equatorial Africa with vision of -^ and -^ 
respectively. The method of testing is not mentioned. 

In 1894 SeggeF examined 15 Lapps and 4 Hawaians in Germany by means of 
Burchardt's dot test. Of the Lapps 4 had subnormal vision, 3 normal, and 8 were 
above normal, 3 of these having more than double vision. Of the 4 Hawaians, three 
of whom were women, 2 had vision of f, one of 2 and the highest ^ . 

In 1894 also Stephenson^ in a paper on colour-blindness, mentions that visual 
power was normal in 191 Hawaians and 31 Aleuts and Aleutio-Russian Creoles. He 
does not, however, give any details. 

In 1897, K. E. Ranke' recorded observations made on inhabitants of Brazil, by 
means of squares with one side open. He was only able to examine 5 individuals, 3 of 
the Bakairi and 2 of the Trumai tribe. The vision of the five is represented by 
the figures i^, \^, {^, -j^ and f§, while Ranke's own vision, after correction of his 

^ Sammlung histor. Nachrichten, Theil i. p. 100. Quoted by Lawrence, Lectures on Physiology, p. 467. 
2 Xature, Vol. xxxi. p. 503. 1885. 
' Verhandl. d. physikal. Gesellsch. in Berlin. S. 15. 1885. 
* Journ. Anthrop. Inst. vol. xviii. p. 377. 1899. 
5 Biolog. Centralbl. Bd. xv. S. 304. 1891. 
« Arch. f. Augenhlkde. Bd. xxv. S. 173. 1892. 
" Correspondenz-Blatt d. deutsch. Gesellsch. f. Anthrop. etc. xxv. p. 51, 1894. Further details are cited by 

Cohn from a private communication. 
* Mittheil. d. deutsch. Gesellsch. f. Natur- und Volkerkunde in Tokio, Bd. vi. S. 190. 1894. 
9 Correspondenz-Blatt d. deutsch. Gesellsch. f. Anthrop. etc. xxvra. p. 113. 1897. 
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myopia, was ^ . Ranke had previously been very much astonished at the visual feats 
of the natives and was surprised to find their visual acuity so low. He records 
interesting observations showing upon what factors the visual feats depended (see 
p. 43). 

In 1898 several sets of observations were recorded. Cohn^ examined in Egypt 
13 Arabs (7 Bedawin and 6 Bisharin); also 100 Egyptian soldiers (recruits) and 64 
Egyptian children. Of the 13 Arabs one read No. 6 at 6 metres, four had visual 
acuity of 1*1 to 1-5, three of 1*6 to 20, four of 2 1 to 2*5, while one of the Bedawin 
read No. 6 at 36 metres, i.e. had a visual acuity 6 times the so-called normal; he 
was often right at 40 metres. 

Of the 100 Egyptian recruits 75 per cent, had visual acuity from 1*1 to 2 0 ; 
one had a visual acuity of 4*5, and one of 5*0. An English officer examined at the 
same time read No. 6 at 22 metres, i.e. had acuity of 3 7 nearly, the same as the 
third best of the Egyptian soldiers. Seven per cent, had subnormal vision. 

Of 42 Egjrptian school-boys, of 15 to 20 years of age, no less than 29 per cent, 
had subnormal vision, while 54 per cent, had acuity of 1 1 to 2*0. One boy of 16 
read No. 6 at 48 metres, i.e. had acuity eight times the normal. 

Of 22 Egyptian girls, five had subnormal vision; twelve vision of 1*1 to 2*0. One 
had visual acuity of 6 3 ; this girl had an Egyptian father and a Circassian mother. 

In the same paper Cohn records observations made in Breslau on 21 Kalmuks 
in 1897. Three had acuity of 1*1 to 1*5, six of 1*6 to 2*0, eight of 2*1 to 2*5, 
and three of 2*6 to 3*0. With the same illumination, several inhabitants of Breslau 
had acuity of 1*5 and that of one man was 22. 

In 1898 Pergens^ also published the results of the examination of 100 Congolese 
present at the Brussels Exhibition in 1897. He used Steiger's types, and found that 
most had visual acuity of two to three times, some four times and one five times the 
so-called normal. 

OBSERVATIONS IN TORRES STRAITS AND THE F L Y RIVER. 

Four methods were used in my work. The E method was found to be by far 
the most satisfactory. When I left England I was not aware of Cohn's modifications 
of this test and I used the ordinary type, known in this country as the test-type 
for illiterates. A certain number of observations were also made with the ordinary 
letter test-types of Snellen, chiefly on children. For observations on the method of 
testing by counting I used Snellen's test No. LIV. A few observations were also 
made with GuiUery's test-types. 

The observations by all the methods were made in the open air, either on a 
verandah in Murray Island and Kiwai, or completely in the open at Mabuiag. The 
verandah at Murray Island was entirely unshadowed on one side and can have differed 
very slightly in illumination from the open. Moreover, as the verandah was only 

^ Berliner klin. Wochensch. xxxv. S. 453, etc. 1898. 
2 Janus, p. 459. 1898. 
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15 metres long, cases in which the acuity was above ^ had their examination com
pleted outside. The verandah at Kiwai was more shaded and it is just possible that 
the lower illumination may have had some slight influence in producing the lower 
values for visual acuity in that island. 

All the ordinary observations were made with both eyes; in some cases, especially 
those of subnormal vision, each eye was separately tested in addition. Most of those 
who have made observations on non-civilized races have adopted this method (Kotelmann 
being the chief exception),. and for ethnological purposes I believe it is the most 
satisfactory. Many races are so shy of observations of this kind that the additional 
measure of covering one eye would probably in many cases make all the diflference 
between success and failure. In Murray Island there were individuals who required 
much persuasion to have their sight tested and with them I have no doubt that 
covering one eye would have increased the difficulty.- If in many races and individuals 
it is necessary to test both eyes simultaneously, it will be most satisfactory for com
parative purposes to do so in all, and there is the further advantage that one is 
testing vision under the most natural conditions. The chief disadvantage is that one 
may overlook cases of unilateral defective vision, or even of unilateral blindness. An 
examination with both eyes simultaneously for comparative purposes, however, does not 
preclude an additional examination of each eye separately and in nearly all cases in 
Torres Straits, which presented any unusual features, this was done. 

Of the four methods used in Torres Straits the E method gave the most 
satisfactory results. In most cases the method was understood readily; some men in 
Murray Island were very slow in learning what to do, and I also had a good deal 
of difficulty with the girls of that island, which at first led me to think that the 
girls must be much less intelligent than the boys. Further experience, however, left 
little doubt that the difficulty was due to shyness rather than stupidity. The natives 
of Kiwai were also slow in learning the method. The only case in which I failed 
altogether was that of a native of Kiwai, Emabogo, who seemed unable to understand 
the method even after he had seen others being tested. The same man, however, 
failed to understand the method of matching wools for testing colour-blindness. He 
had come from a neighbouring village for a short time only, and I was unable to 
repeat the observation as I should have done in Murray Island or Mabuiag. I also 
obtained very good results by this method with Australian natives and with young 
children. 

Others who have used this method have also found that it was readily understood. 
The only exception which I have found recorded was in early observations by Cohn^ 
on Nubians, some of whom had difficulty in distinguishing between right and left. 

The main features of the method are shown in Fig. 1. The individual to be 
tested held in his hand a board on which was pasted a large E and when any 
letter was pointed out to him he simply had to put the E in his hand in the same 
position. On the back of the board was pasted a mark which indicated to me whether 
he had placed the E correctly or not. 

Observations were always commenced at a distance of 15 metres from the type. 
^ Centralb. f. prakt. Augenhlkde. iii. p. 197. 1879. 
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This distance had the advantage of being outside that at which most could read 
No. 5, and I was able at this distance to take them over the large letters of the 
first four rows till they became perfectly familiar with the method. In many cases 
the natives had first to be familiarised with the method at close quarters. When they 
had mastered the method, I took them down the board till they reached their limit 
at 15 metres. In some cases they could read to the bottom, and in those cases I 
had to increase their distance from the test-type. In most cases they failed at No. 
15 or No. 10 or No. 6. I noted their degree of efficiency at 15 metres, and then 
brought them up to some nearer distance, till I found that at which No. 5 could be 

FIG. 1. 

read correctly nine times in ten ; if twice wrong in ten, they were brought up a 
metre nearer. If right at this, they were again tried at the further distance. In 
judging when a given type can be seen, it is necessary to adopt a constant standard 
of correctness, in order to obtain data from different people and places which are, 
as far as possible, exactly comparable with one another. Most of those who have 
recorded observations of this kind do not appear to have adopted any fixed standard, 
or if so, have not recorded what it was. Cohn is an exception, and records that he 
passed four right answers^ If I had not adopted a fixed standard, but had gone by 

1 Where there are only 4 possible answers, as in the E test, this standard is probably too low. 
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general impression, I have no doubt that I should on the whole have obtained higher 
values than I did. In most cases, however, I found a very sharp dividing Ime. In 
many cases a native would at one distance be right every time without hesitation, 
while a metre farther away five or six mistakes in ten would be made, and this 
difference would show itself when the observations were repeated two or three times. 
I cannot speak positively on the question, but I have the impression that the sharpness 
of the dividing line was more marked than among Europeans. 

The observations of two individuals in Murray Island may be given as samples. 
Aki, aet. 20, at 15 metres was right with all lines down and including No. 6. 

Said he could not read No. 5. At 12 metres and at 13 metres read No. 5 easily. 
At 14 metres was nine times right and once wrong, but corrected the wrong answer 
when asked. At 15 metres was eight times right and twice wrong, but corrected both 
wrong answers. He could see only with difficulty and leant forward in order to see 
better and was obviously very near his limit which I put down as J^. 

Alo, aet. 50, at 15 metres was right with all lines down to and including No. 10. 
Several wrong answers with No. 6. At 12 metres still made mistakes in No. 6. 
At 10 metres was right every time with No. 6, but made several mistakes in No. 5. 
At 8 and 9 metres was right every time with No. 5. Tried again at 10 metres, 
was right five times and wrong twice, both wrong answers being in horizontal positions 
of the limbs of the E. At 11 metres he did No. 6 correctly but made several mis
takes in No. 5. His limit was put down as | . 

There are several possible sources of error. That of learning by heart has been 
already mentioned. Although always on the look out for this, I failed to detect one 
case in Murray Island. In Mabuiag, on the other hand, where the people have come 
much more into contact with civilization, and are, on the whole, more intelligent, 
I met with several cases, and sometimes the bottom line was already known when 
I began to test, having been learned while I was testing others. I was always able 
however to detect and overcome this difficulty. In the first place it was always 
No. 5 which was learned, and on going back to No. 6, mistakes would be made in 
this while No. 5 was done without error. In the second place, if the type were 
turned upside down, one obtained an entirely new set of letters, and no individual 
in whom I detected learning by heart was able to read No. 5 in its inverted position. 
One advantage of beginning well outside the probable limit of vision was to render 
the danger of learning by heart less frequent. 

In other more civilized races, learning by heart would probably be much more 
common than in Torres Straits, and the modification used by Cohn should become 
the recognized ethnological method. I t has the further advantage of compactness and 
portability. 

While making these observations other natives were nearly always present; it was 
impossible to avoid this, and one obvious source of error was that a bystander might 
sometimes help a friend whose vision was less good than his own. Children were 
the worst oflfenders in this respect. This source of error is one which is readily 
avoided when one is alive to it. I t was usually readily detected with the E method. 
One could often tell at once by the way in which the native turned round the 
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board in his hands that he was doing it in response to a suggestion, and this was 
rendered more obvious in Murray Island by the fact that, so far as I could find, they 
had no very definite words to indicate the four positions of the E. In Mabuiag, on 
the other hand, they had definite words, thus UJ was "kadakaklt"; m, "mSlukakit"; 
E and 3 were together "balkit," and were distinguished as "paipakit" (windward) 
when the open side of the E was towards the wind, and "pbpakit" (leeward) when 
away from the wind. 

It is interesting that Cohn* found in Heligoland, where the natives, like those 
of Torres Straits, are all sailors, that instead of answering right or left for different 
positions of the E, they answered north or south, and Cohn found it difficult to get 
them out of this habit. 

The reliability of the E method was shown very conclusively by the results of 
testing individuals on several occasions. In nearly all cases the results on the diflferent 
days exactly agreed with one another. In only two cases, both boys, was there a 
diflference of as much as two metres and in each of these cases the first observations 
had been noted as unsatisfactory. The close agreement of the observations on diflferent 
occasions may also be regarded as evidence that such changes of the illumination as 
occur in that climate do not materially afifect the visual acuity in the open air. 

RESULTS WITH THE E METHOD. 

In Murray Island 115 individuals were tested. The average distance at which 
No. 5 could be correctly deciphered was 10*3 metres, the median'^ distance 11 metres, 
and the maximum 19 metres. 

Of the 115 individuals 69 were men' whose average distance was 9 8 metres and 
median distance 10 metres. Eleven of these individuals, all old men, had distinctly 
subnormal vision (less than | ) referable in nearly all cases to pathological causes. If 
these be excluded, the average acuity of the remaining 58 was ^ ^ , the median J^, 
and the maximum J^. Thirty-three boys were examined with an average of -^, a, 
median of •^, and a maximum of ^ . Thirteen girls had an average of ^ ^ , a median 
of J^, and a maximum of J^. The individuals tested were not completely representative 
of the whole male community owing to the fact that many of the younger men were 
away from the island pearl-diving and could not be tested. Nearly all the older men 
on the island were tested and their low figures reduce the average considerably, and 
if the whole male population could have been examined, there is little doubt that 
the average would have been higher. 

In Mabuiag 35 individuals were tested with an average acuity of ^^^, and a 
median result of ^. Of these 28 were men with an average of ^-^, and a maximum 
of ^ . All of these belonged to the islands of Mabuiag or Badu, with the exception 

1 Deutsch. med. Wochensch, xxii. S. 698. 1896. 
'^ i.e. the distance at which No. 5 was recognized by the individual who was exactly in the middle of the 

whole series when the results were arranged in order of magnitude. 
3 i.e, including all males of and above the age of 17. 
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ot one man from Moa, whose vision was ^f-. One man, Bagari, had phlyctenular con
junctivitis at the time of examination. His vision was ^ , but would probably have 
been higher if he could have been tested again with his eye in its normal condition. 
S.x l.oys gave an average of '^'^ with a maximum of -i^. The acuity of one woman 

tested was -L^. .̂  i i- ^U J. J-U-
The averaoe acuitv is sliuhtly higher than in Murray Island. I believe that this 

is due mainly to the fact that the individuals tested were more nearly representative 
of the whole communitv. r iz- • • 

Nineteen individuals were tested who belonged either to the island of Kiwai m 
the Fly River or to the Mawatta district of the mainland of New Guinea. These 
natives \ r e closely allied to those of Torres Straits. The average distance at which 
thev recognized No. 5 of the E test was IDS metres and the median distance 10 
metres. Seventeen of the individuals tested were men with an average of -'i and a 
maximum of J^, while the figures for two boys, both from Mawatta, were ^ and ^ . 

The individuals tested were nearly all young men and though there were no cases 
of subnormal vision, the average was low compared with that of Mabuiag or of 
I^lurray Island (when subnormal cases are excluded). This may possibly have been 
due to the fact that the illumination in which they were examined was somewhat 
less bright than that of the other localities, but a far more probable explanation is 
that they were much less familiar with the "white man" than the other natives, 
understood what they were to do less readily, and took less interest in what they 
were doing. It was in Kiwai that I met with my only complete failure with the 
E method. I believe that with a longer stay among them, and with the same spirit 
of emulation which existed in Torres Straits, their results would have equalled those 
of Mabuiag. 

Taking the ethnographical district of Torres Straits and the Fly River as a whole, 
169 individuals were tested with an average visual acuity of —^^, and a median 
acuity of ^ . 

These results are set out in another way in Table I. for the purpose of com
parison with results obtained elsewhere. All the observations comprised in this table 
were made by the E method in the open air, i.e. under conditions very closely resembling 
each other. The most important data for comparison are those collected by Cohn in 
Egypt and Heligoland. Cohn's Egyptian data are those which are most nearly com
parable with mine in having been made by the same method and on a large number 
of nati^•es in their own country, but they differ from mine in that they were not 
made on natives representative of a whole community, but only on school-children and 
young army recruits. The figures in the first column give the number of individuals 
examined in each group; those in the second column, the average acuity according to 

the formula ^"^j\, some of the groups having been finally tested with No. 6 or No. 

6'5 types instead of with No. 5 as in my own observations. The figures in the 
succeeding columns give the percentage number of individuals who recognized the 
types at different distances. The first column gives those who saw No. 5 at 5 metres 
or less, No. 6 at 6 metres or less, and No. 6-5 at 6-5 metres or less. The next 
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column includes those who saw No. 5 at 6 to 10 metres. No. 6 at 7 to 12 metres, 
and No. 6'5 at 7 to 13 metres, and so on. The final column gives the percentages of 
those whose vision excelled what is often supposed to be the normal European standard. 

The chief diflferences between the diflferent Papuan groups have already been con
sidered. The most striking diflference shown by this table is in the column for subnormal 
vision, the large proportion in Murray Island being explained by the large number 
of old men tested on this island while the absence of subnormal cases in Kiwai 
may have been due to the fact that all those examined were young or middle-aged 

TABLE I. 

Torres Straits and 
Fly Elver 

Kalmuks (Kotel
mann and Cohn)... 

Sinhaleseand Hindus 

Egyptians (Cohn) ... 

Heligoland men 
(Cohn) 

German navy 

German Artillery 
(Seitz and Seggel) 

No. 

115 

36 

19 

170 

38 

23 

13 

164 

100 

100 

1398 

Average 
acuity 

10-3 
5 

11-6 
5 

10-3 
5 

10-6 
5 

14 
6-5 

13-6 
6 

10-6 
6 

12-6 
6 

F = l 
or < 1 

11-3 

5-6 

0 

8-8 

2-6 

0 

7-7 

21-4 

14-0 

11-0 

5-3 

F = l - 1 
to 2 

35-7 

22-2 

63-2 

35-9 

34-2 

30-4 

53-8 

67-0 

56-0 

46-0 

57-0 

F=2- l 
to 3 

48-7 

69-4 

36-8 

51-8 

55-3 

65-2 

30-8 

7-3 

30-0 

42-0 

30-9 

F=3- l 
to 4 

4-3 

2-8 

0 

3-5 

0 

4-4 

0 

1-8 

0 

1-0 

6-5 

F=4- l 
to 6 

0 

0 

0 

0 

5-3 

0 

7-7 

1-2 

0 

0 

•3 

F=6- l 
to 8 

0 

0 

0 

0 

2-6 

0 

0 

1-2 

0 

0 

0 

F > 1 

88-7 

94-4 

100 

91-2 

97-4 

100 

92-3 

78-6 

86-0 

890 

947 

H. II. 
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men. It is, however, quite possible that the pathological changes which so largely 
aflfected the vision of the old men in Murray Island would have been found to be 
present in Kiwai if more extended observations could have been made. It will be 
seen from the table that more than two-thirds of the Mabuiag Islanders had vision 
between 2 and 3 times what is commonly supposed to be normal European vision. 
The second part of the table shows observations made on non-European races. I have 
only included those which have been made by the same method as that employed in 
Torres Straits and on a suflficient number of individuals to give some idea of the 
average acuity. It will be seen that the figures for the Kalmuks and for the Sinhalese 
and Hindus show a fairly close agreement with those of Torres Straits, except that 
among the Kalmuks there were three cases of marked hyperacuity exceeding anything 
observed in Torres Straits. On the other hand, cases of subacute vision were almost 
absent, but this is readily explained by the fact that in both cases the observations 
were made on parties of natives brought to Europe for exhibition pui-poses. These 
natives were young and probably healthy, the eldest of the Kalmuks examined by 
Kotelmann being only 35, while the ages of the Sinhalese and Hindus ranged from 
12 to 45. There is little doubt that these groups were not representative of their 
communities and probably gave higher average results on this account. 

The few Arabs examined by Cohn gave an average agreeing almost exactly with 
that of Mabuiag. These observations, though few in number, are more satisfactory 
than the preceding in that they were men taken at random in their own country. 
They varied in age from 12 to 50, the only man of the latter age having vision J^. 
The vision of one of the Bedawin was ^ , and this man was often right at 40 
metres. 

Cohn's Egyptian statistics are unsatisfactory for comparative purposes in that they 
are derived only from observations on children and on army recruits all under 25 years 
of age. In spite of this, they show distinctly lower average visual acuity and a higher 
proportion of cases of subnormal vision than the inhabitants of Torres Straits. The 
observations made on army recruits are open to the further objection that some cases 
of distinctly subnormal vision may have been excluded. On the other hand Cohn 
found a few cases of very hyperacute vision, including one boy with vision eight times 
the so-called normal. 

The data for European vision made by the E method in the open air, comparable 
with those which have been considered, are not very abundant. The most satisfactory 
are those obtained by Cohn^ from 100 inhabitants of the island of Heligoland. These 
were all adult males, varying in age from 20 to 84, so that they may be taken as 
representative of the whole community. The inhabitants of this isolated European 
island probably furnish a very satisfactory group for comparison with the natives of 
Murray Island. I t will be seen that the general average acuity is distinctly less than 
that of Murray Island, though not so to any marked extent. On the other hand the 
general acuity of the Heligolanders is superior to that of the Egyptians examined by 
Cohn, though there were no cases of marked hyperacuity such as were found among-
the latter. ^ 

^ Deutsch. med. Wochenschft, xxii. S. 698. 1896. 
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Cohn^ also examined in 1871 and 1874 a number of the inhabitants of Schreiberhau, 
a village in the hills not far from Breslau. Unfortunately he limited his observations to 
children and to people of over 60 years of age, and consequently his figures are not 
representative of the whole community. The children, also, were examined with the C 
form of Snellen's Haken, which may be recognized at a greater distance than the E 
form. On these accounts I have not included these results in the comparative table. 
Of 100 old people, 12 had vision of f or less, 87 had vision ranging from |- to -^ 
while one had still higher visual acuity. Of 244 children's eyes (122 individuals) 
examined, only seven had vision of | or less, 123 had vision ranging from |- to ^ 
and 114 from ^- to ^-^. In Murray Island among 46 children, tested by a slightly 
more diflficult method, there was no case of subnormal vision, 15 had vision ranging 
from I to J^, 30 from -y- to ^-, and one had still more acute vision, so that the 
vision of the Schreiberhau children seems to have been distinctly inferior to that of 
the Papuans. 

In 1883 Schadow^ examined 146 children on the East Frisian island of Borkum. 
Unfortunately he carried out his investigations in a room and used the E type only 
for the younger children, and Snellen's letters for the older children. His results there
fore are far from comparable with those already given. He found vision of ^ in 91"8 
per cent, but did not test for higher degrees of visual acuity. 

Most extensive observations have been made with the E method in the open air 
in the German army and navy by Cohn^ Seitz, and Seggel*, which appear to be 
exactly comparable with those given in the table so far as method is concerned. From 
the ethnographical point of view, however, these observations are unsatisfactory in that 
they are made on selected members of the population. To show how far these figures 
must depart from a true representation of the whole community, I may mention that 
Seggel^ found no less than 61 "4 per cent, of volunteers and candidates for the German 
army had subnormal vision, while Seggel's figures given in the table show only 5"3 
per cent, of cases of normal and subnormal vision. The results for the army are, 
however, very interesting in that they show the existence of considerable degrees of 
hyperacuity among Europeans and I have therefore included them in the table. I t will 
be seen that the figures compare very favourably with those of Torres Straits and that 
cases of considerable hyperacuity are in a larger proportion. They show that if cases 
of subnormal vision are excluded there is no marked difference between the visual 
acuity of the average European and the Torres Straits Islander. 

In the account of his observations in Egypt, Cohn'^ gives two tables comparing 
civilized with uncivilized vision (Naturvolker with Culturvolker), and has from these 
tables drawn the conclusion that there is no essential difference between the two 
groups. 

' Arch. f. Ophthal. Bd. xvii. Abth. 2, S. 305. 1871. See also the paper on the observations in Egypt. 
2 KIi)i. Monatsbl. f. Augenhlkde. xxi. S. 150. 1883. 
=• DcatKch. med. Wochenschft. xxii. S. 698. 1896. 
* Munchn. med. Wochenschft. XLIV. S . 1011. 1897. 
» Arch. f. Anthropol. Bd. xiv. S. 349. 1883. 
« Berliner klin. Wochenschft. S. 501. 1898. Also Ztschft. f. Ethnol. Bd. xxx. S. 2(13. ls'J8. 
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These tables are, however, open to very serious objections. Among the "Natur 
volker," comprising only 238 individuals, Cohn has included the 100 Heligolanders, 
while the remaining 138 are made up of a. number of small groups, the largest 
comprising 21 individuals, and some of these groups were examined by diflferent 
methods. 

The table of civilized people which Cohn gives for comparison contains the results 
for 2620 individuals, nearly all examined by the E method. Among these, however, 
Cohn includes his 164 Egyptians and also 140 Georgians, of whom Reich distinctly 
states in his paper that they were essentially " Naturleute." Further the 2620 indi
viduals include no less than 2212 men either in the army or navy of Germany, and 
therefore a selected group from which cases of subnormal vision would have been 
excluded. 

So far as present investigations have gone, the only results for European popu
lations which are at all strictly comparable with my results are those obtained by 
Cohn in Heligoland. If the figures for the two groups are compared, it will be seen 
that the Heligolanders are distinctly inferior to the Papuans, the averages being as 
1*77 : 212 and more than half the former have vision less than twice the so-called 
European normal, while more than half the latter have vision between two and three 
times the same standard. The diflference, however, is not great and seems to show 
that European islanders living an outdoor, seafaring life do not diflfer very greatly in 
visual acuity from Papuan islanders whose life is also largely spent upon the sea. 

INFLUENCE OF SEX. 

It would be very interesting to know whether there is any marked diflference 
between the sexes in a savage community in respect of visual acuity, but unfortu
nately I can contribute little to this problem as very few women were tested in 
Torres Straits. In Murray Island 13 girls, ranging from 10 to 17 years of age, were 
tested, their average visual acuity being ^-^. This is slightly above the average 
for 33 boys of Murray Island, viz. ^ . No case of subnormal vision was found and 
the maximum was -U. There was certainly less variation than among the boys, 
but the numbers were not suflficient to allow one to speak very definitely on this 
point. The only woman tested in Mabuiag had acuity of Jg .̂ The scanty data, so 
far as they go, tend to show that there was no marked diflference between the sexes in 
Torres Straits. 

Kotelmann's observations point in the same direction. Among the Sinhalese and 
Hindus tested by him 15 were male and 5 female. The average acuity of the former 
was ^ , of the latter, f^. Of the Kalmuks tested by Kotelmann 9 were male and 
8 female. The average acuity of the former was ^ , of the latter, ^ , and one 
woman had visual acuity of §^ or more than five times the so-called normal. 

Among the Egyptians examined by Cohn 22 were giris. Cohn does not give the 
individual observations or the average, but 12 out of the 22 had vision between 1 1 
and 2-0. Three were between 2 1 and 2-5, while two others had vision of ^ and 
^ respectively. 
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Among the Congolese examined by Pergens, on the other hand, the men were 
distinctly superior; 40 men had an average acuity of 2'62, while the average for 
10 women was 2*0. 

Further observations on this question are needed. The facts, so far as they go 
at present, seem to show that in a state of nature there is no marked sexual diflference 
in visual acuity. 

INFLUENCE OF AGE. 

The relation between visual acuity and age is sho\vn in Table II. 
The numbers given in column A give the number of individuals of each age 

examined. Those in column B give the average number of metres at which No. 5 
was recognized. In Murray Island, column G represents the results when any defect 
of refraction had been corrected (Cohn's Sehscharfe in the strict sense). Owing to 

TABLE II. 

Age 

above 55 

50—55 

45—50 

40—45 

35—40 

30—35 

25—30 

20—25 

15—20 

boys under 
15 

girls 

A 

5 

6 

7 

8 

13 

9 

8 

5 

7 

33 

13 

Murray 

B 

4-6 

8-1 

7-3 

7-7 

9-9 

13-6 

11-0 

120 

121 

11-0 

11-4 

Island 

C 

4-6 

8-6 

7-9 

8-1 

10-3 

13-6 

11-0 

120 

12-6 

D 

0 

2 

3 

5 

4 

6 

8 

12 

9 

4? 

Mabuiag 

A 

2 

2 

3 

4 

4 

4 

4 

2 

4 

6 

B 

7-5 

10-5 

8-6 

10-2 

11-5 

14-0 

13-5 

140 

12-8 

11-3 
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the rarity of errors of refraction, it will be noted that there is very little diflference 

between the figures in the columns B and C. 
Column D gives approximately the number of individuals of each age whom 1 

failed to examine in Murray Island. The figures in this column show very clearly 
that the younger men were less fully represented than their elders (owing to their 
being away peari diving), and, as already mentioned, the figures for visual acuity for 
this island are certainly lower than they would have been if the whole community 
had been examined. 

The figures for both Murray Island and Mabuiag show a very distinct and pro
gressive decrease of visual acuity from the age of 35 onwards. The agreement between 
the results for the two islands compensates in some measure for the small number of 
individuals of each age examined. 

Among Europeans the decline in visual acuity is said to begin about the age 
of 50. The fact that it begins at an earlier age in Torres Straits is probably due 
to definite pathological changes, especially in the lens and cornea (see p. 10). 

FATIGUE AND PRACTICE. 

In testing Europeans, especially in a bright light, it sometimes happens when near 
the limit of vision that the first three or four letters are recognized correctly, and then 
mistakes are made and the person tested may say that he is unable to see the letters any 
longer. This may only be due to glare in a bright light but in some cases it has 
seemed as if the mistakes were caused by some alteration of accommodation. This rapid 
change occurred very rarely in Torres Straits. When testing some Australian natives 
in Mabuiag, it seemed more marked, but I was unable to make up my mind whether 
it was not due merely to rapid falling off in interest. 

The influence of practice is of more importance. We have at present no data 
to enable us to say whether the power of recognizing letters or the position of an 
E is influenced by long-continued practice. Very little experience with the E method 
is however suflficient to show that there may be a rapid improvement by practice. 
I t has occurred to me over and over again that an individual has been unable to 
recognize the position of the E, say at 10 metres, but after trying at a nearer distance 
and then returning to 10 metres he has been right every time and may even have been 
able to give correct answers at 11 or 12 metres. This rapid improvement by practice 
is more common among Europeans than I found it to be in Torres Straits. From 
the results of my own experience when being tested by the method, and this has 
been confirmed by others, I believe the explanation to be that one can recognize 
the position of the E when it is merely a blurred spot if one notices that one side 
is slightly less definite than the others. I had previously met with cases in which 
individuals were right every time although they said that their answers were pure 
guesses. There can be little doubt that their correct guesses were due to the sensory 
indication afforded by the smaller degree of definition of the open side of the E, 
although they were not clearly conscious of the indication. 

The fact that the position of the letter can be recognized correctly when it is 
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merely a blurred spot has important bearings on the value of the method. In the 
first place, it shows that one must be very careful in drawing conclusions from this 
method as to the minimum visual angle. Cohn has stated that the Egyptian boy, 
whose visual acuity was ^ , distinguished at a visual angle of 7*5", but since his 
success almost certainly depended on recognition of the kind described above, and since 
the whole letter subtended an angle of 5', one cannot say that his visual angle was 
smaller than 37'5". Conclusions as to the minimum visual angle from any of the 
customary methods of testing visual acuity can in any case only be rough approxi
mations owing to the psychological factors involved in these methods. 

In the second place, an element of uncertainty is introduced into the comparison 
of the results of diflferent individuals and races. Two individuals with the same visual 
acuity may give diflferent results with the E method owing to the fact that one may 
only recognize the positions of the letters when he sees them distinctly, while another 
may make use of the indication above-mentioned. I have already said that the natives 
of Torres Straits did not show the rapid improvement while being tested as commonly 
as do Europeans. This may mean that they failed to make use of this indication 
and only recognized the position of the E when they saw it distinctly or they may, 
with their quick observation, have noticed the diflference in the blurred E at once. 
Unfortunately in the case of such people, one is unable to discover upon what sensory 
basis their answers depend. If the former supposition is correct, the method, as a 
means of testing visual acuity in the strict sense, would give too low values for such 
people, as compared with Europeans. 

The fact that the position of a letter can be recognized when only a blurred 
spot is a distinct disadvantage of the E method, but this disadvantage may be very 
much lessened by using an E in which the middle limb has been prolonged so that 
it is of the same length as the upper and lower limbs, and I am now making ob
servations to compare the results with the two forms of the letter. 

OTHER METHODS OF TESTING VISUAL ACUITY. 

In addition to the E method, three others were tried on beginning work in Murray 
Island. The great advantage of the E method soon became so obvious that the other 
methods were discontinued. These methods, however, brought out some points of 
interest which may be briefly considered. 

Twenty-two natives of Murray Island (chiefly children) were examined with the 
ordinary letter test-types of Snellen. The general method was exactly the same as 
with the E method, observations being commenced at 15 metres, and then at nearer 
distances till No. 5 could be read correctly. 

The method is unsatisfactory for two reasons; in the first place, mistakes were 
obviously made owing to unfamiliarity with the letters. Some children made occasional 
mistakes in some letters even when quite close to them, and this lack of familiarity is 
suflficient to prevent any satisfactory comparison of their results with those of the average 
European child. In the second place, the method is radically defective as a scientific 
method of testing visual acuity (however useful it may be as a practical clinical 
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method) in that diflferent letters diflfer greatly in the ease with which they can be 
recognized. It is consequently impossible to adopt any definite standard. Thus to give 
one instance, a fairly intelligent boy in Murray Island made four mistakes in No. 5 at 
15 metres, three mistakes at both 14 and 13 metres; only one mistake at 12 metres 
but was unable to correct this mistake till 8 metres from the type. A more intelligent 
boy at 10 metres and at 9 metres made four mistakes; at 8 metres two mistakes 
and at 7 metres all were right. If one required every letter to be recognized, the 

TABLE III. 

Name 

Pasi 

Charlie (Pasi) 

Sailor 

Sam 

Apori 

Jimmy Rice 

Greorge (Pasi) 

Jacob (Gabi) 

Tom (Tanu) 

Age 

42 

17 

IH 

IH 

13 

14 

m 
11 

13 

11 

111 

E 

12 

8 

11 

14 

13 

9 

18 

6 

12 

11 

10 

Letters 

3—4 
mis
takes 

betw 

7 

14 

10 

9 

1—2 
mis
takes 

5 

een f 

10 

11 

11 

6 

12 

8 

9 

All 
right 

and ^ 

9 

10 

8 

4 

7 

8 

7 

Name 

Wimam(Tat) . . . 

Abau 

James 

Poi (Pasi) 

Depoma 

Loko 

Harry 

Nanai 

Aki 

Godaia 

Maletta (Joani) 

Age 

111 

11 

13 

13 

10 

9 

1 0 | 

10 

1 0 | 

13 

1 3 | 

E 

15 

9 

13 

12 

11 

8 

14 

12 

7 

14 

11 

Letters 

3—4 
mis
takes 

10 

11 

12 

7 

10 

10 

6 

11 

1—2 
mis
takes 

3 

9 

9 

8 

6 

8 

10 

9 

AU 
right 

7 

8 

8 

7 

4 

8 

7 

3 

acuity of these boys would have been put down as f and f respectively, although by 
the E method it was i^ and J^. The letter test would have wholly failed to show 
the great diflference between them. In Table III. are given the results for the letter 
as compared with the E method. The figures given in the first of the three columns 
for the letter method show the distances in metres at which three or four mistakes were 
made, the second column those at which one or two mistakes were made, and the third 
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column the distances at which all were read correctly. The unsatisfactory nature of 
the method will be at once apparent. 

One fact which comes out very clearly, however, is that the distance at which 
letters could be read, even with a liberal allowance of mistakes, is much less than 
that at which the position of an E could be recognized. 

T H E COUNTING METHOD. 

Another method which I tried in Murray Island was Snellen's Table LIV., which 
seemed to me the most satisfactory of the methods which depend on counting. I 
used it under exactly the same conditions as the other tests, beginning observations 
at a distance of 15 metres. In this test the white dots may be exposed through a 
hole in a screen in numbers varying from 2 to 7. One fact soon became obvious, 
viz. the results for visual acuity if tested with groups of 2, 3 and 4 dots would give 
veiy diflferent values to those with groups of 5, 6 and 7 dots, the diflference in distance 
for the two sets of numbers being in some cases as much as 5 or 6 metres; thus Ulai, 
tested on two occasions, counted the groups of 2, 3 and 4 dots at 13 metres, while 
he was only doubtfully correct with the large groups at 8 metres. The same diflference 
was present in the case of the boys, although they were taught arithmetic; thus 
Captain, aged 12, counted 2, 3 and 4 at 14 metres, and 5, 6 and 7 only at 8 metres. 
1 only examined 10 individuals as the method seemed to me entirely worthless for 
the people in question. In Murray Island the power of counting is very poorly 
developed; in their own language they have individual words only for 1 (netat) and 
2 (neis). By compounding these (neis-netat, neis-neis, neis-neis-netat, and neis-neis-neis) 
they obtained numerals up to 6, and beyond this they resorted to special methods 
of counting by the fingers and joints. At the present time they chiefly use English 
numerals. For such people, it is not surprising that a method of testing visual acuity 
which involves counting should prove to be unsatisfactory; but there are many other 
races in whom the power of counting is also very little developed, and in devising 
methods for ethnological purposes, it is of supreme importance that they should be 
capable of universal application. 

A method in which the numbers to be counted should be limited to one and 
two was suggested by Mr Galton in a discussion at the Anthropological Institute in 
1885, but this would involve a serious difificulty. Two dots close to one another would 
be seen at a certain distance as one linear object and only as two dots at a greater 
distance, and the results might be misleading. One individual would only say he saw 
two points when he distinctly discriminated the points, while another sharper individual 
might answer two as soon as he saw a linear instead of a punctiform object. I have 
tried this form of the test myself, and found that I could give correct answers for 
one and two dots (using Snellen's test-type) at a distance at which I was wholly 
unable to distinguish the two dots. The same difficulty is met with in observations 
on the discrimination of two points touching the skin; many individuals notice after 
a little practice that two points below the threshold often produce the same sensation 

H. II. 5 
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us a linear or oval object, and they distinguish one from two points by this means 
ahhcmgh thev do not distinctly oxi.erience two separate sensations. Among savage 
and half.,-,viH«.d peoples it is impossible to discover upon what f nj<«-y ^-f'̂  " J ™ J 
me„t depends and anv opening for equivocal results of the kmd should be avoided 
As we have already seen, even the simple E method used m Torres Straits is not 
wholly free from this objection. 

GUILLERY'S METHOD. 

From the physiological point of view the most satisfactory method of testing 
visual acuity i. that proposed by Guillery\ In it psychological factors are reduced 
to a minimum and any opening for the kind of equivocal result just considered is 
entirely done away with. This method depends on the visibility of a black dot on 
a white ground; the distance is found at which a black dot of a certain size situated 
in a square -space is no longer distinguished from the ground. There are two theoretical 
objections to i t ; one is that if visual acuity is defined by the angle at which two 
point.s can be distinguished, this method does not measure visual acuity in the strict 
sense. The other objection is that the power of distinguishing one object depends so 
oreatly on its luminosity. We see a star although the visual angle which it subtends 
must be infinitely small. This objection is, however, of more theoretical than practical 
importance. Under all ordinary circumstances the visibility of a black dot on a white 
ground i.s not more aflfected by illumination than is that of other objects used for 
testing visual acuity. 

I had a set of Guillery's test-types with me and used them in a few cases with 
satisfactory results, but was unable to use them in any large number of cases owing 
to two disadvantages in the present form of the types. In the first place the two 
rows of No. 5 were so close to one another that there was occasionally doubt as to 
the square which was being indicated. In the second place the dots are placed either 
in the middle or in one corner of each square, and the individual under examination 
is required to give the position of the dot. There was only one blank square in each 
row. It is obvious that this method would lead to difl&culties in respect of language 
and the only method which I found practicable was to give the native an empty 
square in which he had to mark a dot in the same situation as occupied by that 
in the square to Avhich I was pointing. This method was necessarily laborious and 
I only made suflficient observations to satisfy myself that the method would be satis-
fjictoiy if modified for ethnological purposes. This might be done on the same lines 
as those on which Cohn has modified the E test, either by having a large number of 
squares at some distance from one another with a large proportion of blank squares 
interspersed among the others, or by exposing squares with and without dots through an 
aperture. 

The power of distinguishing stars might be a useful test of visual acuity in 
the absence of other objective tests. Extraordinary instances of powers of discrimina-

1 Arch, f, Augenhlkde, Bd. xxiii. S. 323. 1891. 
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tion have been recorded in Europeans; thus Humboldt* records the case of a man 
who could see with the naked eye the satellites of Jupiter, and other similar cases 
are said to have occurred. There was no doubt that the natives of Torres Straits 
could distinguish stars of low magnitude well. Several men made for me drawings 
of constellations {i.e. their own constellations), but these were obviously to a great 
extent conventional and could not be regarded as evidence of what they really saw. 
Two men who made drawings of the Pleiades agreed in giving eleven stars grouped 
in very much the same way, but their drawings were almost certainly conventional. 
The subject is worthy of further investigation, and drawings of various constellations 
made by members of diflferent races might illustrate their powers of vision, although 
the diflferences of distinctness owing to atmospheric conditions would prevent any exact 
comparison. The Pleiades are especially useful in this respect owing to the interest 
which this group excites among so many savage races. The star " Alcor" in the tail 
of the Great Bear (of the 5th magnitude but obscured by its close proximity to 
Mizar) is said by Humboldt'^ to have been used by Arab and Persian astronomers as a 
test of visual discrimination. 

ABNORMAL REFRACTION OF THE EYE. 

Most of the natives who were found to have low visual acuity were tested for 
errors of refraction. In testing with glasses each eye was examined separately, but 
otherwise the conditions were the same as in the ordinary determination of visual 
acuity. The process was in ' most cases very tedious, and usually more than one day 
was necessary. The natives did not like being tested. They were always interested in 
anything in which they excelled, but disliked having their inferiority in any respect 
shown, and consequently I had more diflficulty with this than with any other of my 
observations. Unfortunately it was not possible to determine the refraction by means of 
the ophthalmoscope or by retinoscopy. 

HYPERMETROPIA. 

Slight degrees of hypermetropia have been described as the normal condition of 
the child and of the savage. Cohn^ found that 77 per cent, of the 240 children of 
the village of Schreiberhau showed manifest or facultative hypermetropia, while after the 
instillation of atropin, every child was found to be hypermetropic. 

Similarly Callan* found 67 per cent, of the Negro children examined by him to 
have facultative hypermetropia. Nearly all the Lapps, Patagonians, Nubians and 
Kalmuks tested by Kotelmann^, were hypermetropic in one or both eyes, to amounts 
varying from '25 to 2*0 D.; of the 23 Sinhalese and Hindus, 13 were hypermetropic, the 
amount varying from "25 to '75 D. 

Schott* found six Chippeway Indians to have slight hypermetropia. 

1 Kosmos, 1850, vol. m. S. 112. * Ibid. S. 65. 
* Arch. f. Ophthal, Bd. xvii. Abth. ii. S. 305. 1871. * loc. cit. *> loc. cit. « loc. cit. 

5—2 
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Abelsdorflf* found that some Kirghises and Togo Negroes examined by him had 
slight hypermetropia. 

Pergens* notes that two of his Congolese had at least one diopter of hypermetropia. 
High degrees of hypermetropia, on the other hand, have not been recorded except 

in one Lapp woman examined by Seggel. 
Of the cases of subnormal vision examined by me in Murray Island none were 

hypermetropic ; all had distinctly worse vision with convex glasses. 
I tested several of those who had the most acute vision without any decided result. 

When placed at their limit of vision some saw distinctly worse with a -|-1D. lens, 
while to several -|-1 D. made no appreciable diflference, and when the natives were placed 
slightly outside their limit there was no obvious diflference in the number of letters 
recognized correctly with and without a convex glass. Unfortunately I had not with 
me a convex glass of less than one diopter, and the fact that the vision of some was 
certainly not diminished, renders it probable that slight degrees of hypermetropia existed 
in Murray Island. 

MYOPIA. 

Myopia appears to be very rare among savage peoples. As long ago as 1843, 
Furnari ' noted that it was almost unknown among the Kabyles and other races of 
Algeria. Cohn* found that of the 17 Nubians examined by him in 1879 one was 
myopic—being the only member of the party who could read Arabic. Kotelmann, 
Seggel and Pergens^ found no case among the Kalmuks, Sinhalese, Hindus, Lapps 
and Congolese examined by them. Abelsdorfif* found one Javanese myopic to the 
extent of one diopter. Guppy' found that one of his Solomon Islanders was probably 
myopic. 

In school children belonging to various races, myopia appears to be more frequent. 
Callan* found myopia in 2-6 per cent, of the Negro school children he tested. Webster 
Fox found it in 2-4 per cent, of his American Indian children. Roberts" examined 
6163 school children in Buenos Aires and found 4-2 per cent, myopic. 

In Mexico Ramos'" found that of the children attending the superior schools who 
were mostly of European parentage 19 per cent, were myopic, while only 4-4 per cent, 
of the half-castes and "3 per cent, of the children of the indigenous inhabitants had this 
defect. 

Among the Japanese, myopia appears to be very common. Stephenson" quotes 
results obtained by Berry by examining 1410 men of Kioto of whom 33-2 per cent 
were myopic. Stephenson also gives reports from the public school reports of Yokohama^ 

1 Klin. Monatsbl. f. Augenhlkde, xxxvi. S. 330. 1898. 2 ^^c. cit. 
8 Annales d'oculistique, T. x. p. 145. 1843. 4 i^c cit 

» loc at Seggel also examined 8 Fuegians with the ophthalmoscope'; aU had normal refraction, but one 
had an atrophic crescent which is usually associated with myopia. He also records that Schott found the sami 
condition m one of his Chippeway Indians, who was also emmetropic 

1 0 1 " f • . , . . ' ^'- "•'• ' '"'• "*• ' Q"«te<i by Cohn. 
Verhandl. d. x. mternat. med. Congress Berlin, Bd. iv. Abtd x S 79 1890 

" Mittheil. d. deutsch. Gesellsch. f. Natur- und Volkerkunde Ostasiens in Tokio', Bd. vi. S. 190. 1894. 
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showing 5*4 per cent, of myopia. Reich' found that myopia was as common among 
Armenian and Georgian children as among Russians. 

Several men and boys in Murray Island were improved by concave glasses. 

Groggy, aet. 35—40, 

R. eye F = ^ . With - 3 D , F = f. 
L. eye V=^. With - 2 D , F = | . 

Komaberi, aet. 50—55, 

R. eye F = f With - I D , F = J ^ nearly. 
L. eye F = f With - I D , V=^ nearly. 

Canoe, aet. 45—50, 

R. eye F = f . With - 2 D , F = f. 

Sisa (Caesar?), aet. 45—50, 

L. eye F = ^ . With - I D , F = | . 
For right eye, see p. 39. 

George (Pasi), aet. 11, 

R. eye F = | . With - I D , F = f nearly. 
L. eye F = f nearly. With - I D , F = J ^ . 

Charlie (Ako), aet. 11, 

R. eye F = f. With - 1 D = J^ . 
L. eye F=f . With - l D = jJi. 

This boy had a distinctly myopic appearance and had been especially noticed by 
Mr Bruce, as having defective eyesight. 

Aki, aeit. 10, 

F = ^ , improved slightly by — I D . 

Two young men, Meiti and Loko, had vision with the E test which must be 
regarded as subnormal, viz. \ and | , but unfortunately I was not able to test them 
with glasses. I have little doubt that they were myopic or astigmatic. One boy, 
German, a younger brother of Meiti, has vision of f, but I was also unable to test him 
with glasses. 

In some of the above cases the improvement by a concave glass was very slight, 
but in each case there was no doubt that they read better with than without the 
glass. There were other men whom I tested with glasses without bringing about any 
improvement, but the observations were diflficult and often unsatisfactory, and I there
fore refrain from giving the percentage of myopia in Murray Island. The condition 
certainly existed, but only in slight degrees and in a few individuals. 

1 Arch. f. Ophthalm. Bd. xxiv. Abth. in. S. 231. 1878. 
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ASTIGMATISM. 

Very few cases of astigmatism have been recorded: Callan' found 5 cases in 456 
children. Ramos" found 32 per cent, among the children attending the superior schools 
in Mexico, 5 per cent, among half-caste children, and no case among 300 indigenous 
children. Seggel' found hypermetropic astigmatism in one Lapp girl. 

Oliver* states " astigmatism of no mean degree" has been found among Amerinds 
(American Indians), but unfortunately he gives no reference and I have been unable to 
find upon what evidence his statement depends. Of 250 Indian children examined by 
Webster Fox" only 3 were astigmatic. 

Abelsdorflf* examined 35 Kirghises and 10 Negroes from Togoland with the ophthal
mometer and found twenty of the former and three of the latter fi:ee from corneal 
astigmatism. In the astigmatic cases, the vertical meridian was the more convex, as 
is most fi-equently the case among Europeans. 

Several cases of astigmatism were discovered in Murray Island. One of the many 
advantages of the E method is that it often enables one to detect the presence of 
astigmatism. In many cases I found that uj or m were recognized at a greater 
distance thau E and 3 , and vice versa, and some of these on examination with glasses 
were found to have measurable astigmatism. In other cases the diflferences in the 
correctness for the two directions were slight, and I think it probable that in these 
the answers indicarted a slight degree of astigmatism which I could not improve by 
means of glasses. 

One point of interest is that a measurable amount of astigmatism may exist 
with power of vision above the normal; thus, Charlie Pasi, aet. 17, read no. 5 E 
at 8 metres, while at 9 metres he gave wrong answers in the vertical positions only. 
I tried him with glasses, and with - I D . cyl. ax. vert., he was right every time at 
I I metres. The only other simple case was one of myopic astigmatism, viz., our 
servant Debe Wall, aet. 35—40, whom I tested on various occasions, when he varied 
between | and | ; with - 2 D . cyl. ax. vert., his vision was | and very nearly J^. 

Three men were improved by combining spherical and cylindrical glasses. 
Barsa, a good observer, aet. 35—40, could only read no. 5 E at 4 metres; with 

the left eye alone he made mistakes at this distance. With - 2 D . sph. he recognized 
\n and m at 7 metres, but made mistakes in the horizontal positions; with - 2 D . 
sph. c - 1 D. cyl. ax. vert, his vision became almost f with each eye. On 'testing again 
without glasses he could not recognize no. 5 correctly at 4 metres. 

Another man who probably had compound myopic astigmatism was Magi aet 
40—45. His unaided vision with each eye was only ^ . With - 2 D . sph. he 'could 
read E and 3 of no. 5 correctly, but not uj and m- With - 2 D . sph. c - 1 D cyl 
ax. vert., his vision was | with the right eye, and almost f with the left eye ' 

Sisa, aet. 4 5 - 5 0 , was more doubtful. His left eye was probably myopic and 

' 'OC. cit. 2 l^c. Cit. 3 l^c. cit. 

* Norris and OUver's System of Diseases of the Eye, vol. iv. p. 410. 1900 
5 Philadelphia Med. Times, vol. xii. p. 346. 1882. 
« Klin. Monatsbl. f. Augenhlkde, xxxvi. S. 330. 1898. 
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has already been mentioned. With his right eye his vision was -5^, mistakes being 
made chiefly in the verticals. With — 2 D . sph. F = f nearly, the verticals being again 
mostly wrong. With — 1 D. sph. c — 1 D. cyl. ax. vert. F = f. On his left cornea there 
was a distinct nebula, partly obscuring the pupil and there was probably slight 
change of the same kind on his right cornea. The improvement by glasses was less 
definite than in most other cases, and taking into account his corneal condition, one 
is hardly justified in sajdng positively that his refraction was abnormal. 

I t is known that pterygium sometimes aflfects visual acuity by distorting the cornea, 
but this did not appear to have happened in any case in Torres Straits. The four 
men in whom the condition was most marked, viz. Papi and Billy Gasu of Murray 
Island, and Gizu and Wame of Mabuiag, had visual acuity of f, -^, -^ and ^^ 
respectively. 

VISUAL ACUITY IN FEEBLE ILLUMINATION. 

In his book on the Solomon Islands Guppy notes that the natives of those 
islands did not appear to experience the temporary derangement of vision on passing 
into their dark houses which occurs with Europeans. In other words he believed 
that their eyes became adapted to darkness more rapidly than that of the European, 

I t is obvious that observations of this kind may be misleading. The familiarity 
of the natives with the contents of their houses would enable them to move about 
and find objects with a freedom which might suggest a greater power of vision than 
they actually possessed. I endeavoured to investigate this question experimentally but, 
owing to the unsuitability of improvised apparatus, without any definite result. 

I t is a familiar fact that the sensitiveness of the eye to light increases greatly 
on staying in the dark or in low illumination for some time, and the nature and 
amount of this increase has been carefully studied in the European eye. The con
dition of increased sensitiveness is known as dark-adaptation. One has to distin
guish between several problems: (i) the determination of the threshold for light, i.e. the 
smallest amount of light which can be seen at all; (ii) the determination of the 
threshold for form, i.e. the smallest amount of illumination which enables the form of 
an object, such as a letter, to be recognized; (iii) the determination of the rapidity 
with which the dark-adaptation takes place which enables one to see light or form 
in a given feeble illumination. I t has been stated that some races see better in the 
dark than Europeans, i.e. their thresholds for light or form are lower. I t was, how
ever, with the third of the above problems that Guppy's observations were concerned 
and it was this problem that I endeavoured to investigate. I endeavoured to deter
mine the time which elapsed from the time the head was put into a dark chamber 
to the time when a letter or group of letters within the chamber were recognized. 
The letters used were cut out of No. 5 Snellen's test-types and pasted on a small 
square of white paper. I used a portable dark chamber which we had with us for 
photographic purposes and I placed the letters on the floor of this. The chamber 
was not suflficiently dark and I had therefore to cover part of it with a blanket. The 
chief factor which prevented the observations from being satisfactory was change in the 
external illumination (daylight). The observations were made on three boys, Apori, James, 
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and Sagigi. while for comparison, observations were made by Dr Haddon and myself. 
It certainly seemed as if the boys were able to recognize the letters decidedly more 
rapidly than either Dr Haddon or myself, but I should not like to lay any great stress 
on the results owing to the imperfections of the method. One set of observations may, 
however, be given as an example. 

Aug. 9th, afternoon. Dr Haddon, the letter Z. 

After 2 min. 45 sees., saw a glimmer on the floor of the chamber. 
saw sharp line, edge of white patch, 
saw black blur in the middle of the white patch, 
letter G. 
white patch more distinct, can see that it is oblong, 
letter Z seen, but not certain about it. 
still not quite certain about letter. 

Apori, letter E, external illumination rather duller than for Dr Haddon. 

Seen correctly in 6 min. 40 sec. 

Sagigi, letter T illumination rather brighter than for Apori, but about the same as 

for Dr Haddon. 

Seen correctly in 2 min. 30 sees. 

W. H. R. R., letter R. 

7 min. first saw oblong white patch. 
11 min. black blur in middle. 
15 min. patch quite definite, can see that the letter is more or less square, 

probably either Z, E, R or K, but could not say which. 

These observations were made on a dull day and were more satisfactory than those 
on bright days, as it was more easy to graduate the illumination of the dark chamber. 

Although the method was not good enough to allow any definite conclusions to 
be drawn, the observations so far as they go support Guppy's belief that the eye of 
the Melanesian adjusts itself to the dark more quickly than that of the European^ 
Guppy believed that this was due to the larger size of the pupil in dark races but 
another explanation is much more likely. We have now reason to believe^ that the 
increased sensitiveness of the dark-adapted eye depends on accumulation of visual 
purple in the rods of the retina. We know also that the formation of visual purple 
is closely connected with the pigment epithelium. In dark races there is reason to 
believe that the eye shares in the greater abundance of pigment, and it is quite 
possible that in deeply pigmented races visual purple may be formed more readily and 
more rapidly than in white races, and it is therefore quite conceivable that dark-adap
tation should take place more rapidly. I regret very much that I cannot contribute 
more positively to the problem, but hope that its investigation may be undertaken 
again at some future time with more suitable apparatus than was at my disposal. 

1 In a recent paper (Les Missions Catholiques, 1898, p. 176) Guis states that the natives of New Guinea 
(Yule Island) can see nearly as well by night as by day. 

2 Schafer's Textbook of Physiology, vol. ii. p. 1101. 
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THE VISUAL ACUITY OF AUSTRALIANS. 

Observations were made in Mabuiag on the visual acuity of six Australian natives 
from the district of Seven Rivers on the East coast of the Gulf of Carpentaria. Four 
of these learned the method without any trouble, the other two were slower but still 
better than several men both at Saguane and Murray Island. The only other point 
which seems worthy of notice is that they seemed to fatigue more quickly than the 
natives of Torres Straits. The results from the six natives were ^, ^, ^, J^, ^ and 
J^, giving an average of i | ^ . This average is higher than that obtained in Mabuiag, 
but this is probably due to the fact that all those tested were young, healthy men. 

In all there was marked general pigmentation of the conjunctiva and one had 
a marked circumcomeal ring. There were slight conjunctival changes, but no case of 
definite pterygium. The palpebral fissure was narrow and not obviously diflferent from 
that of the Mabuiag people. 

The observations were made under exactly the same conditions as those under which 
the Mabuiag people were tested and, so far as any conclusion is justified from the 
few cases, one may say that there was no obvious diflference between the two races. 
The ease with which most of them acquired the method and their general behaviour 
in connection with the testing gave me the impression that they differed little in 
intelligence from the average Torres Straits Islander and that they are far from being 
so low in the scale of intelligence as has been sometimes supposed. 

Numerous writers have called attention to the sharpness of vision of the Australian 
aborigines, thus Lumholtz states that, though his own vision was twice as keen as 
that of the normal eye, it was usually impossible for him to discover bees even after 
the natives had indicated where they were. The bees were very small and yet the 
natives would see them flying to their nests in the trees as much as 30 feet above 
the ground. The powers of Australian natives as trackers are well known. 

The only reference to previous exact observations on the vision of Australians 
which I have found is in a note on p. 24 of Spencer and Gillen's Native Tribes of 
Central Australia, in which it is stated that Dr E. Eylmann found the vision of the 
natives was not on an average better developed than in Europeans. 

VISUAL ACUITY OF POLYNESIANS AND MELANESIANS. 

Six Polynesians were examined, five Samoans and one man from Nine or Savage 
Island. One Samoan boy was only examined with Snellen's letters and had vision 
of ^. The five examined with the E test gave an average of ^ with a maximum 
of J^. One boy in whom F = f was almost certainly myopic, but was not tested with 
glasses. There were very slight conjunctival changes and little or no pigmentation, 
except in one Samoan who had in the left eye a large vessel running up to the 
cornea from below surrounded by pigment. 

Two men, half Samoan and half English, were examined who had vision of f and ^ 
H. II. 6 
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respectively. The latter had a very marked pterygium in one eye. One boy, half Samoan 

and half Mabuiag, had vision of §. 
Only three Melanesians were examined. Two of these belonged to the island of 

Tanna, one had vision of | and the other only ^ , owing to corneal opacities. The 
third came from the Lakon district of the island of Santa Maria in the Banks Group. 
His acuity was only ^ , and in the right eye he had an extremely well-developed 
pterygium, forming a large raised swelling, spreading down over the cornea to the bottom, 
where there was a good deal of ulceration. The pupil however was not obscured. 

Nine half-castes were examined whose mothers belonged to the western tribe of 
Torres Straits, while the fathers were Melanesian, of these six were from Tanna, two 
from Uea in the Loyalty Group, and one from Sandwich Island in the New Hebrides. 
The average for the nine was ^ . In two, V=^, and two were almost certainly 
myopic, one having vision of only ^ . All were between the ages of 12 and 25. The 
conjunctival changes were slight in all, but several had marked pigmentation, with a 
well-developed circumcomeal ring in two cases. I t was among the boys in this group 
that I met most frequently with cases of learning the test by heart. 

CONCLUSIONS. 

The general conclusion which may be drawn from the preceding account is that 
the visual acuity of savage and half-civilized people, though superior to that of the 
normal European, is not so in any marked degree. There is no doubt that errors of 
refraction producing defect of vision, and especially myopia, are much more common 
among civilized people, but when this source of diflference is excluded, the races which 
have so far been examined do not exhibit that degree of superiority over the European 
in visual acuity proper which the accounts of travellers might have led one to expect. 
I t is true that exceptional individuals have been met with by Kotelmann and Cohn 
whose acuity distinctly exceeds anything that has ever been recorded among Europeans, 
but the general average has not shown the same superiority, and this is especially 
well marked in the observations made in Torres Straits where the results obtained are 
representative of complete communities. 

Although the visual acuity (in the strict sense) of the Torres Straits Islanders was 
not found to be in any way extraordinary, their visual powers were, I think, equal 
to any of those which have excited the admiration and wonder of travellers elsewhere. 

Travellers have repeatedly called attention to the way in which savages are able 
to distinguish birds among the thick foliage of trees, and the quickness of the natives 
of Torres Straits in this respect was very striking. The power of distinguishing boats 
at a distance was also remarkable. We usually found, however, that as soon as a native 
had seen a boat and pointed out its position to us we were able to see it, but while 
we could perhaps barely see the boat, the natives would describe its rig and in some 
cases knew what boat it was. Their visual accomplishments in this respect were 
obviously of a kind in which special knowledge would be of enormous importance. 
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The most striking visual feat which came under my notice occurred when I was 
sailing from Mabuiag into Thursday Island with three natives. Two or three weeks 
before, a new Government' steamer had arrived in the Straits, which the natives could 
only have seen on one occasion. On turning a point of land at some distance from 
Thursday Island all three natives simultaneously shouted out and then told me that 
the steamer was in the harbour. At that time I could see nothing of the steamer, 
but when much nearer, found that there was a steamer on the far side of Thursday 
Island. The low-lying end of the island was between us and the steamer so that 
it was impossible that the natives could have seen more than the tops of the masts. 
The visual acuity of the best of these three men was J^. We had been discussing 
the whereabouts of the steamer on our way and it is possible that the men only 
made a lucky guess, but from the unanimity with which they called out I have little 
doubt that they really recognized the presence of the vessel by seeing the tops of its 
masts from a great distance. 

Ranke ̂ , who lived for some time among the Bakairi of South America, has given 
a very interesting account of his experiences. On first going among the natives he 
regarded their visual powers as something wonderful, but after living among them for 
some time he says that the vision of the Indians lost its wonderfulness. He found 
that it depended very much on the knack of noting certain details and that, although 
myopic, he was able with practice to see and distinguish objects almost as well as 
the natives. Ranke is of opinion that the superiority of the savage is greatly due 
to practice in the adjustment of accommodation for distant objects, and believes from 
his own experience that with practice one can adjust accommodation for very much 
greater distances than is commonly supposed. The power of seeing birds in trees 
depends, according to him, in great measure on adjustment of accommodation. He also 
gives one instance which shows very well the great importance of special knowledge. 
He was at first astonished at the way the Indians could tell the sex of a deer at 
a distance' which would have implied vision at an extremely small angle if the dis
tinction had depended on seeing the antlers. After a time, however, he noticed the 
peculiar gait of one deer and this led to the discovery that the Indians distinguished 
the sex by a peculiarity of the gait of the male. Having once noticed this peculiarity 
he found that he was able to recognize the sex of a deer at as great a distance as 
could a native. 

The instances which have been given will suffice to illustrate the special nature 
of the visual powers of those who live in a state of nature. We have at present 
very insufficient knowledge of the degree of visual acuity in Europeans with normal 
refraction, but so far as our data go it seems that the savage starts with visual acuity 
which is but slightly superior to that of the average normal-sighted European. By 
long-continued practice, however, in attending to minute details in surroundings with 
which he becomes extremely familiar, the savage is able to see and recognize distant 
objects in a way that appears almost miraculous, but it is doubtful whether his visual 
powers excel those of the European who has trained his vision to any special 

1 Correspondenz-blatt. d. deutsch. Gesellsch. f. Anthrop. S. 113. 1897. 
6—2 
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end\ There is little doubt that the most acute sighted savage transferred to a Scotch 
moor would, in the unfamiliar surroundings, be a very poor match for the giUie, and, 
in fact, it has been found that the Australian tracker is of little or no use out of his 
own country*. 

The possible influence of accommodation which has been suggested by Ranke is a 
matter about which it is difficult to express any definite opinion. I t is generally 
assumed by ophthalmologists that the amount of accommodation which takes place for 
distances greater than about 6 metres is negligeable. I t is however possible that 
delicate gradations of accommodation may take place which adjust the eye to much 
greater distances than this, and there are a few facts which tell in favour of this 
view. There seems to be a certain amount of correlation between acuteness of vision 
and the development of accommodation. The visual acuity of some birds, as the hawks, 
etc., appears to be greater than that of the most acute sighted mammal, and in the 
hawks the alteration in the curvature of the lens, common to birds and mammals, 
is supplemented by a change in the curvature of the cornea, t h e range of accommo
dation, again, is greater in birds than in man^ 

The frequency of hypermetropia in savage races may also have some importance 
in this connection. I t is one of the consequences of hypermetropia that accommodation 
becomes necessary even for the most distant vision. In the hypermetrope the mechanism 
of accommodation is always more or less in action, and it seems quite possible that with 
the more extensive use of accommodation, there may be associated a higher degree of 
delicacy of adjustment than exists in the emmetropic eye, and that by practice this 
may become in the case of the savage one of the causes of his superiority over the 
European. 

There is no doubt that the savage is an extremely close observer of nature. In 
Torres Straits we were continually meeting with instances which illustrated the powers 
of the natives in this respect. Nearly every detail of landscape and seascape had its 
special name and nearly every species which the zoologist or botanist would recognize 
as distinct was also differentiated by the native and had its distinctive name. In the 
case of familiar plants, such as the yam or banana, there were many named varieties*. 
The same characteristic has been found to hold good for many other parts of the world. 

Minute distinctions of this sort are only possible if the attention is predominantly 
devoted to objects of sense, and I think there can be little doubt that such exclusive 
attention is a distinct hindrance to higher mental development. We know that the 
growth of intellect depends on material which is furnished by the senses, and it there
fore at first sight may appear strange that elaboration of the sensory side of mental 
life should be a hindrance to intellectual development. But on further consideration 
I think there is nothing unnatural in such a fact. If too much energy is expended 

1 The whole subject is illustrated in a very instructive manner in Baden-Powell's "Aids to Scouting." Those 
who wish to understand the visual powers of the savage cannot do better than read pp. 30 to 41 and pp. 51 to 
77 of this book. 

2 See Oldfield, Trans. Ethnol. Soc. vol. iii. p. 254. 1865. 
3 Pfliiger's Archiv f. Physiol. Bd. Lin. S. 175. 1893. 
* Sir WiUiam Macgregor states that the natives of Kiwai have 36 named varieties of banana, 20 of yams, 

and 10 of sweet potatoes, etc. Ann. Rep. Brit. New Guinea C. A., 105, 1890, p. 40. 
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on the sensory foundations, it is natural that the intellectual superstructure should suflfer. 
It seems possible also that the over-development of the sensory side of mental life 
may help to account for another characteristic of the savage mind. There is, I think, 
little doubt that the uncivilized man does not take the same aesthetic interest in nature 
which is found among civilized peoples. Ranke has made some interesting observations 
which help to explain this fact. Naturally a great lover of scenery, Ranke found after 
living in South America, learning to see things as the natives saw them, that he had 
lost his capacity for the aesthetic enjoyment of scenery; he found that individual objects 
forced themselves upon his attention and presvented his enjoyment of the scenery as a 
whole. He also found that, owing to the fact that he was continually attending to 
details, any one of which might be important, he was unable to devote attention to 
the more serious problems of life. Ranke's experience is strongly in favour of the 
view that the predominant attention of the savage to concrete things around him may 
act as an obstacle to higher mental development. 

OBSERVATIONS WITH MASSON'S DISC. 

The sensibility to diflferences of brightness was tested by means of Masson's discs 
rotated on a colour wheel. In the ordinary form of these discs black patches of equal 
«ize are placed in a radial line on a white disc. When the disc is rotated, the disc 
shows a series of grey rings gradually diminishing in darkness from centre to periphery 
of the disc, and shading oflf till they become invisible. The just perceptible diflference 
is determined by finding the faintest ring which can be seen. 

The only account of previous ethnographical work on this subject which I have 
- been able to find is that given by Scholer^ of observations made on some Nubians 
in an exhibition in Germany. He found that some of these Nubians were able to 
distinguish fainter rings than Scholer himself in spite of the long practice of the 
latter in this kind of observation. One man could distinguish a ring which diflfered 
from the background by only y^st, while the highest degree shown by Scholer himself 
was represented by ^^th . 

In my observations, I used discs on each of which there was only one patch in 
a position which was unknown to the observer. For this purpose two parallel radial 
slits were made in each disc at a distance of from one to two millimetres from one 
another. A strip of black paper was then passed transversely through these slits so 
that on the front of the disc a narrow black patch was seen which could be placed 
at any distance from the centre. A series of six discs were used with the black 
patch at diflferent distances from the centre. Unfortunately one of these was destroyed 
before I had determined the exact distance of the ring from the centre. The results 
with another disc were found to be unsatisfactory because the ring was too close to the 
periphery of the disc. On rotating a simple white disc and examining it carefully, as 
would be done in looking for a ring, the outer edge may often appear whiter than 
the rest (owing to contrast against the darker background), while inside this may be 

1 Zeitsch. f. Ethnol, Bd. xii. S. 67. 1880. 
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seen a darker ring. If the objective ring is too near the periphery, these contrast 
eflfects may increase its darkness and deceptive results may be obtained. As a matter 
of fact, I have found that a ring may be recognized near the periphery which diflfers 
less in intensity from the background than one situated farther from the periphery 
of the disc. 

The results given were obtained by means of 4 discs with rings differing in bright
ness from the background by the following fractions:— 

No. 1 ^ . No. 2 Tk- No. 3 ^ . No. 4 ^ 5 . 

The method employed was to put No. 1 on the wheel, cover it in front and set 
the wheel in rotation. The native was then called up, the wheel uncovered and he 
was asked whether he could see a ring (gogob); if he said he could see one, he was 
given a piece of grass and asked to point out the position of the ring. He then went 
away out of sight and the operation was repeated with the same or another disc. 
Owing to the fact that the colour wheel was lost till near the end of our stay in 
Murray Island, I was unable to make as many observations as I should otherwise 
have done, but I was able to examine 24 individuals in Murray Island and Mabuiag, 
viz. 12 men, 11 boys and 1 girl. 

No. 1 was seen by nearly all; the only failures were in the cases of the Mamus 
of Murray Island, whose sight was very defective; Smoke, who was always a careless 
observer, and two boys, who were also careless. 

No. 2 was seen by five adults and four children. 
No. 3 was seen by the same five adults and by two of the children. 
No. 4 was seen quite definitely and on every occasion by only one man, Mabo. 

Another man, Jimmy Rice, located the ring correctly twice and failed in thre^ other 
trials. He had seen No. 2 and 3 easily. Waria of Mabuiag only located the ring 
correctly on the first trial after searching the disc for a long t ime; in later trials 
he was twice right and twice wrong. Only one boy (Jimmy Rice, jun.) was right 
with this disc and that only on one occasion. He had seen No. 3, but not readily. 

These results seemed to show that some of the natives had a much higher degree 
of sensibility than had been previously recorded for European vision. So far as I know 
no observations by this method have been made on a large scale on Europeans but 
the highest degree of sensibility which I have found recorded by those who have used 
this method for researches on Weber's law is represented by ^io^th (Ole BulP). In 
Torres Straits five adults and two children recognized a ring of about the same intensity 
as this, viz. •^, and one Murray Island native could distinguish with ease a ring 
which only diflfered from the background by g^th, while two other natives recognized 
the position of this ring two and three times in five. This degree of sensibility seemed 
to be so greatly in excess of what has been recorded among Europeans that I was 
inclined to be incredulous. On repeating exactly the same procedure since returning 
to England, I found that some individuals gave as good results as were obtained by 
Mabo of Murray Island. Of 23 individuals examined all could see No. 1, nine could 

1 Arch. f. Ophthal. Bd. xxvii. Abth. i. S. 67. 1881. 
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distinguish No. 2, eight distinguished No. 3 correctly, while no less than five could see 
No. 4. The 23 individuals examined had had no previous practice. 

The discrepancy between these results and those of earlier observers may have been 
due to some feature of my method or it may have been that previous observations 
have been made on laboratory workers whose visual powers are below the average, or 
at any rate below that of many individuals. 

One feature of my method was that the observer was allowed to come as close 
to the disc as he liked and to look in any direction he liked. This was done in order 
that the natives should be as free from constraint as possible and it was also necessary 
that they should be near the disc in order to be able to point out accurately the 
position of the ring. Other workers have seated their observers at a given distance 
from the ring. It is possible that this diflference in procedure may have something to do 
with the smaller diflference threshold which I have found. 

It is more probable that there was some defect of the No. 4 disc which made the 
grey ring darker than it should have been, but I have not been able to satisfy myself 
as to the nature of this defect. For the present purpose it is suflficient that the 
Papuans tested have not shown any superiority over Europeans tested by exactly the 
same method and with the same discs, and I do not wish to lay stress on the 
absolute threshold. 

The observations in Torres Straits brought out one further suggestive point. Mabo, 
who had the highest degree of sensibility among the men tested on Murray Island, 
was the native who had the highest visual acuity, viz. ^. Jimmy Rice, who came 
next in order of sensibility, was also second to Mabo in visual acuity, viz. ^ . Of 
the boys Jimmy Rice, jun., who gave the best results with Masson's discs, had also 
the highest visual acuity, viz. ^ . These results suggest that there may be a close 
relation between visual acuity and the power of distinguishing diflferences of brightness 
as tested by means of Masson's discs, and I am making further observations with the 
aim of finding if the two conditions are correlated. 



3. COLOUH VISION. 

T H E colour vision of primitive races has excited interest mainly in its philological 
aspect and has been considered especially in relation to the hypothesis that there has 
been considerable modification of the colour sense of man within historical times. 
This question was first raised by Gladstone\ who from a close study of the epithets 
for colour used by Homer came to the conclusion that the people of that age could 
have distinguished little more than differences of brightness and darkness. Geiger^ 
later advanced the view that there had been a definite evolution of the colour sense 
in man; that at one period of his existence he had distinguished nothing more than 
differences of brightness; that red had been the colour first distinguished and that 
the discrimination of other colours had developed in the same order as that of the 
arrangement of the colours in the spectrum, the power of seeing blue and violet 
having been the latest to develop. These views of Geiger were based entirely on philo
logical evidence derived from a wide study of ancient literature. He was supported 
by Magnus^ also on philological grounds, but it was generally held that these writers 
were not justified in their conclusions and that the close relation between language 
and sense which these authors supposed to exist was far from being a fact. I t 3vas 
also found by Virchow^ and others that savages might have exactly the same pecu
liarities of colour nomenclature which are found in ancient literature and might yet 
have a well-developed colour sense, while various theoretical objections to the views 
of Gladstone and Geiger were raised. 

The controversy gave rise to an extensive literature^ which it would take too 
long to consider here. I t must suffice to say that Magnus*' collected a large amount 

^ Studies on Homer and the Homeric Age, 1858, vol. iii . p . 457. 
- Contributions to the History of the Development of the Human Race^ p. 48. 
^ Die geschichtliche Enticickelung des Farbensinnes, Leipzig, 1*̂ 77. 
* Zeitsch. f. Ethnol. Bd. x. ISTs : Bd. xi. 1879. 

6 So far as I know, Bastiau {Zeitsch. f. Ethnol. Bd. i. S. 89, 1869) was the first to call attention to the 
colour language of savage or barbarous races in its bearing on the controversy; while in addition to the papers 
of Magnus an important contribution was made by Andree {Zeitsch. f. Ethnol. Bd. x. p. 323, 1878). 

8 Untersuclt. ii. d. Farbensinn. d. XaturiUlker, Jena 1880, and Ueber ethnologische Untersuch. d. Farbensinnes, 
Berlin, ISss. 
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of evidence from existing races of mankind showing the same kinds of defect of colour 
language which are found in ancient literature and argued that these defects must 
have some definite basis, probably of a physiological nature. In general, however, the 
views of Gladstone and Geiger have been wholly rejected and it has been supposed 
that there is no necessary connection between colour language and colour sense. 

One of the chief interests of the work described in this report is that it shows 
that defect in nomenclature for a colour may be associated with defective sensibility 
for that colour and so far lends some support to the views of Gladstone and Geiger. 

OBSERVATIONS WITH HOLMGREN'S WOOLS. 

I began the investigation of colour vision in Torres Straits with Holmgren's wools. 
The three test-wools used by Holmgren for the diagnosis of red-green blindness were 
supplemented by four others:—a bright green of about the same degree of saturation 
as Holmgren's red, a yellow, a blue, and a violet. The three latter wools were of 
medium saturation, the violet being rather less saturated than the others. Holmgren's 
wools are ver}' deficient in yellow examples and in any set used for ethnographical 
purposes this defect should be remedied. 

The seven test-wools were used in the following order:—red, green, pink, Holm
gren's green, yellow, blue, violet. Red was selected to begin with owing to the 
familiarity of the natives with this colour and the consequent ease with which they 
were made to understand the process of matching. Whenever the matches with any 
wool were in any way abnormal the wool was repeated at the end of the series. 

The natives understood what they were required to do very readily in most cases, 
and among over 200 individuals examined I only met with one man, a native of 
KiwaiS with whom there was any doubt as to whether he understood the process of 
matching. In some cases the natives would select a number of wools, and spontaneously 
arrange them in order of similarity to the test. When a number of wools were 
chosen which included one or more bad matches, the wools were laid out in a row, 
and the native was told that one wool was " no good," and was asked to pick out 
that wool. In other cases, the native was asked to pick out from those selected the 
wool most like the test, and then the next and so on, when in nearly all cases the 
faulty wool would be left till last; the latter procedure is more satisfactory, as one 
need not suggest that any of the matches are bad. 

Care was taken to avoid the names of the colours as much as possible till after 
the matching was completed. There was a natural tendency to put together all the 
wools to which the same name was given, thus in Murray Island, Holmgren's green 
wool was often called kakekakek (white) or pipi (grey), and there was a tendency to 
place with it other unsaturated wools of any colour to which the same name would 
be applied. One could often hear a native saying " kakekakek" to himself as he 
picked up a colourless wool to place with the green, and there is no doubt that 

1 See p. 52. 

H. II. 7 
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this was a source of fallacy especially with the pale green and the violet tests. 
Every care was taken not to accentuate this tendency by mentioning the names of 
the colours, but there is no doubt that the difficulty must always exist in ethno
graphical investigations when colour nomenclature may be on a very different level to 
that of civilized races*. 

Another source of fallacy may be noted. The wools were often taken up into 
the hand as they were chosen, and in such a case the native was liable to match, 
not with the test, but with the last wool taken into the hand. Consequently after 
each wool had been chosen it was placed on one side. 

In testing for colour-blindness, it is always important to record not only the actual 
matches made, but also any wools compared with the test, and I noted every wool 
which was even transiently compared with the test-wool. If this feature had been 
neglected, even the few cases which excited suspicion of colour-blindness would have 
been passed as absolutely normal. 

In Murray Island 107 individuals were tested; 56 men, 7 women, 31 boys, and 
13 girls. 

The red wool was matched readily by all. As it was the first wool used, mis
takes were made by several owing to misunderstanding, but in all these cases this 
wool was repeated at the end of the series, A considerable proportion matched it with 
saturated pink as well as with red wools. The bright green wool was matched readily; 
often blue-greens were matched with it, and in a few cases almost pure blue wools. 
The pink wool (Holmgrens test) was matched very readily by all, though the majority 
refused to take pink wools if much less saturated. Two young boys picked up and 
compared a green wool, but I was quite satisfied that this was only due to careless
ness. The pale green wool (Holmgren's test) was matched correctly by the majority, 
but in a large number of cases it was matched with a number of bluish or violet 
w(jols of about the same saturation, while seven individuals matched it with neutral 
wools with a faint pinkish tinge. The yellow wool was matched correctly by nearly 
all. Two men and five children matched it with reddish wools. One man and three 
boys compared this wool with blue wools. One boy was one of those who compared 
pink and green and both his comparison and that of the other boys I believe to have 
been due to carelessness, but the man (Mapoali) did the wools otherwise so well that 
this abnormality appeared very strange. 

The blue test-wool was matched by 27 individuals with violet as well as with 
blue or bluish gi-een wools. One man matched it with an almost colourless wool 
and another with a brown wool. This man (Ekede) also compared the blue with a 
yellow wool. The violet wool was matched or compared by 12 with neutral wools and 
by 14 with distinctly reddish or pinkish wools. One boy (Depoma) matched it with 
a brown wool, and the Mamus matched it with a blue and a green wool of about 
the same saturation, calling all " kakekakek." 

1 In some more recent work in Egypt, I have found that this tendency to match wools to which the same 
name is applied may, in some cases, lead to results which make it impossible to decide whether an individual 
IS colour-blind or not by means of Holmgren's wools alone. xu^ivmudi 
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The most definite result of these observations was that there was no red-green 
blindness. The matches made with the pale green wool might be regarded as evidence 
of this defect, but I have no doubt that the matches with neutral or even faintly 
pinkish wools were due to the influence of language to which I have already referred. 
No single individual matched, or even transiently compared Holmgren's pink wool with 
blue or violet, the most frequent confusions which occur in red-green blindness. 

The fact that the violet test-wool was matched by no less than 14 with pinkish 
wools might also be regarded as suspicious, but I have little doubt that it was not 
due to any weakness for red. Confusion between pink and violet may be due to 
insensitiveness to red, but it may also be due to insensitiveness to blue, and in the 
case of these people the latter was the probable cause \ 

Confusion between green and blue was very common and also between blue and 
violet, and there was obviously much more imperfect discrimination with these colours 
than in the case of red. 

There was more reason to suspect the existence of yellow-blue blindness, rare as 
that condition is among Europeans. Two men compared yellow and blue wools though 
they did not actually match them, and several children made similar errors. One man 
matched blue with a brown wool. The other tests of these individuals were not, 
however, of the kind that would be made by cases of yellow-blue blindness, and 
I believe the explanation, so far as the confusion was not due to carelessness, to be 
that the yellow test-wool used by me was a dull yellow while blue was also regarded 
by them as a dull colour (see p. 55). The men who made the comparison of yellow and 
blue were not people with whom I had much to do, and I had considerable diflficulty 
in getting one of them to understand the E method when testing visual acuity. 

These observations become of importance in connection with the fact that Scholer* 
described a Nubian examined by him in Berlin as probably yellow-blue blind. This 
man confused red and orange with purple; blue with yellow and grey, and yellow 
with blue and grey. The mistakes made by this man were much more faulty than 
anything that was done by any Torres Straits natives, but it is noteworthy that the 
suspicious cases met with in Murray Island made mistakes in the same direction as 
Scholer's Nubian. The subject is one of great importance, for it would be very re
markable if yellow-blue blindness, so rare among Europeans, should be present in other 
races. I may mention here that I later met with cases of red-green blindness among 
natives of Lifu and the condition was so marked in them that there could not be the 
slightest room for doubt, while the suspicion of yellow-blue blindness in Murray Island 
was only based on transient comparison of unlike wools. I believe that the tendency 
to confuse blue and yellow was due to the cause I have already mentioned, but I do 
not feel the same confidence in denying the existence of some defect as regards these 
colours which I feel in the case of the common form of colour-blindness. 

Twenty-eight individuals belonging to the western tribe of Torres Straits were 

1 The wool was unsaturated and the faulty comparisons or matches were probably also in part due to the 
influence of language. When asked the name of the violet test-wool, it was usually called kakekakek 
(white), and occasionally kebe mamamamam (little red). 

2 Zeitsch. f. Ethnol. Bd. xii. S. 59. 1880. 

7-^2 
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examined. Of these 22 belonged to the island of Mabuiag or Badu, four to Muralug, 
one to iMoa, and one woman to Saibai. Of the 22 individuals from Mabuiag and 
Badu, 1-5 were men, six boys, and one a girl. 

The general results closely resembled those of Murray Island. The matches with 
the red wool were normal except that eight matched with pink as well as red. The 
pale green wool gave, as in Murray Island, doubtful results; eight individuals matched 
it with bluish wools, four with violet wools, and four with very faint pink wools, but 
in all cases the wools chosen were very pale, and I believe that the matches were 
influenced by nomenclature; thus Mengoi, who matched this wool with neutral, yellow, 
violet and pinkish wools called all miakalunga (white). Violet was matched by nine 
with colourless or almost colourless wools, and by three with pinkish wools. Blue and 
violet were also confused. 

There was no single case of suspicious matching or comparison of the pink test 
with blue or violet, while the behaviour in matching with blue and violet was consistent 
with some degree of insensitiveness to these colours. 

Seventeen individuals, all males, were examined belonging to the Fly River 
district of New Guinea. Thirteen of these belonged to the island of Kiwai (Ipisia 
eight, Saguane one, Mabudame three, Sumai one), two came from Mawatta on the 
mainland of New Guinea, one from the island of Parama and the locality of the re
maining man was doubtful. 

Red was matched with pink by eleven men. The matches with the pale green 
wool resembled those in Murray Island and Mabuiag. Yellow was matched by one with 
a greenish-blue, blue was confused with violet by nine, while violet was matched by 
three with blue, by two with greenish wools, by four with neutral wools, and by two 
with pinkish wools. The most noteworthy feature was the large proportion who con
fused red with pink, while confusion of green, blue and violet was more common 
than elsewhere. I t will be noted that one man confused yellow and blue-green wools. 
When, however, this man was told that one of his wools was bad, he at once 
picked out the blue-green wool from the rest and rejected it. 

I t was in Kiwai that I met with the only individual, a man named Emabogo, 
who failed to understand the method of matching although he had seen others doing 
it correctly. Many of the wools he picked up were consistent with his being red-
green blind, but from his behaviour I came to the conclusion that he failed to 
understand the method. I also failed to render the method of testing visual acuity 
intelligible to him (again the only case of failure). I t is, however, just possible that 
he Avas colour-blind, and it was very unfortunate that, owing to the shortness of our 
stay in Kiwai, I Avas unable to examine him again. I may mention that he gave 
the names of colours fairly correctly except that he first called blue dogodogo (red) 
before calling it wibu-wibuna (the customary name). 

Altogether, in Torres Straits and the Fly River district of New Guinea, 152 
individuals were tested of whom 130 were males. With the just possible exception 
of Emabogo, there was not a single case of red-green blindness, although this condition 
exists in about 4- per cent, of the male European population. This can hardly be due 
to chance, and I think the number examined is suflficiently large to justify one in 
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saying that this form of colour-blindness is either absent^ in this race, or much rarer 
than among European populations. 

COLOUR NOMENCLATURE. 

The names used for colours were next investigated. I first obtained the names 
of a set of papers sold by Rothe, of Leipzig, which are now so largely used by workers 
on colour vision that they may be regarded as standard colours. The set includes the 
following:—^red, orange, yellow, yellow-green, green, blue-green, blue, indigo, violet, purple, 
white, and two blacks. I also used some grey papers sold by Rothe, and I ob
tained the names of the test-wools and of various brown wools, and often asked the 
names of the colours of various objects. A few colour names were only obtained when 
working with the tintometer or when showing contrast colours". It is important in 
collecting colour vocabularies to use more than one method. It is very dangerous 
to trust to the names of the colours of natural objects, as it sometimes happens that 
the colour of a given object may have a special name which is not applied to that 
colour apart from the object. I obtained the names for colours from a large number 
of individuals independently of one another, and then compared the diflferent lists 
and questioned some of the older natives when discrepancies were founds Often lively 
discussions were started among the natives as to the correct name of a colour, and 
I always endeavoured to profit by these. It was found that the names of the colours 
could only be satisfactorily obtained from the older men. The children hardly knew 
the names at all, and the young men were little better, while even middle-aged men 
would sometimes say that they did not know the names properly and wished to consult 
older men. Even in so simple a matter as colour nomenclature native knowledge is 
rapidly being lost. 

The women did not appear to know the names of colours as well as the men 
and they were also less critical about shades when being tested with Holmgren's wools. 
One somewhat ludicrous incident occurred in getting colour names from one elderly 
woman in Murray Island. She gave me names which I had received from no other 
native. On going through the papers a second time her names were fairly consistent 
with those first given, and she thought seriously about each colour and was evidently 
not giving names at random. I discovered that she had given me her own name for 
the first colour shown her, and for the other colours had given the names of her friends. 
The names she gave were almost certainly dependent on associations of some kind, 
probably connected with dress. 

In Murray Island red was called mamamamam by all. Purple and pink were called 

1 Additional evidence against its presence will be given in the account of observations with Lovibond's 
tintometer. 

2 The three green papers of Rothe were so much alike that I had intended to use only one of them, but I 
soon found that they were readily distinguished and were given different names by many. 

5* I also asked some of the men to pick out all the wools and show me objects to which they would 
apply a given colour name. 
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kebe mamamamam (little red) b} many, in which cases the red paper was often 
called au mamamamam (big red). One man, however, reversed these names. Another 
name often used for pink and purple was kiamikiam, and these colours were also called 
5r6ko-mamamam, and somer-mamamam. 

Orange was called bambam by nearly all, but it was called mamamamam or 
kebe mamamamam by a few. It was also occasionally called mosiu. One called it 
mairmair. 

Yellow was called bambam by most; siusiu by a good number, more rarely giaz-
giaz or zomkolberkolber and sunursunur by one. 

Yellow-green was called soskgpusoskSp by the majority ; also giazgiaz, gausgaus, 
and lulam gimgam. A few called it suserisuseri. One man called it bambam gole-
gole (yellow-black), and one young man called it karem gausgaus (seagreen), point
ing at the same time to the position of a large reef over which the shallow water 
had very much the same colour as that of the paper. 

Green was called soskepusoskep by most; also gausgaus, lulam gimgam, suseri
suseri, giazgiaz, and kebe siusiu (little yellow). 

Blue-green was called by the same names, suserisuseri being rather more common. 
I t was also called ogog siusiu (dirty yellow). 

Blue was called bulu-bfilu, golegole, suserisuseri, gausgaus, giazgiaz, lulam gim
gam, akosakos, and soskepusoskep. 

Indigo was called either bulubulu or golegole with much more unanimity; by a 
few it was called suserisuseri and by two or three individuals karem golegole (sea-
black). 

Violet was called golegole or bulubulu golegole; also akosakos, kupekupe (dark), 
kiamikiam, suserisuseri, golegole suserisuseri, kebe mamamamam (little red) and mamam-
kakekakek (red-white). 

White was called kakekakek by the great majority; also zazerzazer, and giaudgiaud. 
Deep black was called golegole or au golegole ; one man called it kukikuki. 
Dull black was called golegole or kebe golegole; also, pipi, pipi golegole, kobegud, 

budbud and ogog. 
One grey (162° W-f 198° Bk)i was called kakekakek, kebe kakekakek, pipi kakekakek, 

or pipi zazerzazer. 

A darker grey (49° W-1-311° Bk) was called pipi, kobegud or golegole. The name 
applied to a given grey depended a good deal on the paper which had been previously 
shown. If the previous one had been white or a light grey, a dark grey might be 
called golegole, while if shown after black the same grey would be called pipi. 
Holmgren's pale green test-wool was called kakekakek, pipi, kebe bambam, zazerzazer 
and zomkolberkolber. The violet test-wool was called pipi, kakekakek, zazerzazer, kebe 
mamamamam, and occasionally golegole. 

Brown wools were called kebe mamamamam, kebe bambam, pipi, golegole, akos
akos, according to their prevailing tone and shade. 

I t will be seen that there was great definiteness and unanimity in the nomencla-

1 i.e. a grey matched by mixing 162 parts of white and 198 parts of black on the colour wheel. 
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ture for red, rather less so for orange and yellow, less so for green, and very great 
indefiniteness for blue and violet. Soskepusoskep was evidently the most definite word 
for green, while the word used most frequently for blue and indigo was bttlubiilu, 
which was the English word reduplicated and with the contiguous consonants separated. 
The old men agreed that their own proper word for blue was golegole (black), and 
they regarded it as quite natural to apply this name to the brilliant blue of the sky 
and sea. 

Differences of brightness and saturation were chiefly named by means of the words 
au (big) and kebe (little); debe (good) and wit (bad) were occasionally used in the 
same sense. Ogog (dirty) was also used sometimes for less saturated colours. Dudu 
was also occasionally used for slightly saturated colours and for dull black, but I do 
not know the usual meaning of this word. 

The woi-d which gave me most diflficulty was ak5sak6s. I first met with it as 
a name for blue; later as a word for brown, and I was at one time inclined to 
think that it might be a word for the latter colour, but it was certainly used also 
for blue and violet and I believe that its correct translation would be "dull," as 
opposed to brilliant or bright. In the observations made with the tintometer akbsakos 
was occasionally used as a word as qualifying other colours, thus a faint yellow glass 
was called ak6sak6s bambam. 

It is possible that this word may furnish a clue to the tendency to compare 
blue with brown or dull yellow (see p. 51); it is possible that the natives who con
fused these colours may have thought of them both as akosakbs. 

The word "sunursunur" evidently meant "bright." It was used occasionally for 
bright colours such as yellow. They apply this word to the colour of the skin of 
the white man as opposed to that of their own (golegole), and they also use it for 
those natives who are lighter in colour than the rest, for cases of partial albinism and for 
half-castes. It was never used spontaneously for white, but they would agree that 
white and other bright objects were all sunursunur^ Another word, zoromzorom, 
apparently meant bright or glittering. 

The word " kupekupe" probably means " dark," but it is now used by the mission
aries as a word for dark in the sense of wicked, and was only used as a name for 
a dark colour by one or two women. 

Particoloured objects were called " ware war"; the word was applied to marks or 
patterns of any kind. Writing, for instance, was called ware war. 

I had much trouble in endeavouring to ascertain if there was an abstract term 
for "colour." In Haddon and Ray's Murray Island vocabulary "warowar" is given as 
a word for colour, but there is no doubt that this means particoloured. The nearest 
approach I could find to a generic name was "gimgam." Green was often called 
lulam gimgam (lulam = leaf) and occasionally other colour names had the same suflfix 
as "bulubulu gimgam," "kiamikiam gimgam." It was used for colours of wools and 
of the tintometer and could not therefore have been used for paper (a fact which I 

1 It is possible also that giazgiaz (used mainly for green, yellow-green, and once or twice for yellow) 
may also have signified "bright" or "l ight" as opposed to dark. 



5G ANTHROPOLOGICAL EXPEDITION TO TORRES STRAITS. 

at one time suspected). I t is perhaps in favour of this term that a similar word 
" gamul" was probably the nearest approach to an abstract word for colour in the 
Western tribe of Torres Straits. 

Another Avord which was occasionally used as if it might be an abstract word 
for colour was mairmair. Mair was red ochre and mairmair was apparently an old 
word for red, although very rarely used now. It was used by only one or two indi
viduals in the same way as gimgam, and a very intelligent young man, Jimmy Wailu, 
who knew English well, told me that " mair" meant colour. I t would be interesting 
if a word for red should become an abstract term for coloui-. 

Colour adjectives in Murray Island are formed by reduplication from the names 
of various natural objects. In the following table is given a complete colour vocabu
lary of this island with the derivations, the chief names being printed in capital letters. 

Murray Island Colour Vocabulary with derivations. 

Mam, blooH. 
Kiam, puqile secretion of "Eroko." 
Eroko, Dolabella scapula, Martyns. 
Fruit of Somer, Ochrosia sp. 
Mair, red ochre. 
Bam, turmeric. 
Siu, yellow ochre. 
Probably a variety of yellow ochre. 
Flower of Zom, Thespesia populnea, Corr. 
Soskgp, bile, gallbladder. 
Lulam, leaf. 
Gaiis, pus. 
Giaz, new-born child. 
Susgri, rainbow. 
English word 'blue.' 
Not known. 

Giaud, lime. 
Gole, cuttle-fish. 
Bud, earth from New Guinea. 
Pi, ashes. 
Kobggud, a grey clay. 

I t is interesting here that of the words in common use I only failed to obtain the 
derivations of the words for "whi te" and of sunursunur and akosakos, meaning respec
tively "br ight" and dark or dull. I also failed to find the derivation of three words 
which were rarely used in the sense of dark, viz. kupekupe, kukikuki, and kakerikakeri. 
All the other names used for colours were found to be derived from natural objects 
which could be identified. Some of the objects from which colour names were derived 
were brought to me by the natives and are now in the Museum at Cambrido-e, viz. 
bam, eroko, zom, and kobegud. I recorded the colours of somer and zom with Levi-

MAMAMAMAM 
Kiamikiam 
Eroko-mamamam 
Somer-mamamam 
Mairmair 
BAMBAM 
SIUSIU 
Mosiu 
Zomkolberkolber 
SOSKEPUSOSKEP 
Lulam gimgam 
Gausgaus 
Giazgiaz 
Suserisuseri 
BULUBULU 
KAKEKAKEK 
Zazerzazer 
Zoromzorom 
Giaudgiaud 
GOLEGOLE 
Budbud 
PIPI 
Kobegudkobegud 

Red 
Pink, purple 
Pink, purple 

Purple 
Red 

Orange, yellow 
Yellow 
Orange 
Yellow 
Green 
Green 
Green 

Green (light?) 
Green and blue 

Blue 
White 
White 

Bright, glittering 
White 

Black and blue 
Black 
Grey 
Grey 
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bond's tintometer. The colour of each was more saturated than the necessary combina
tion of glasses and had to be diminished by the addition of neutral glasses to make a 
match. The matches were 

Pulp of Somer + 2*0 neutral = 200 R + 2 6 7. 
Petals of Zom + 2 0 neutral = 11-5 F + 32 R. 

Other points of interest will be considered in connection with the Mabuiag vocabulary. 

T H E WESTERN TRIBE OF TORRES STRAITS. 

The following names were given to the papers and wools by natives of Mabuiag and 
Badu. 

Red was called kulkadgamulnga by nearly all; paramadgamulnga by a few. 
Purple and pink were called kulkadgamulnga or tata kulkadgamulnga by most; 
several called these colours irukadgamulnga, and they were also called boaboadgamulnga 
and beuladgamulnga by individuals. One man, Kanai, Mamus of Badu, called both the 
red and pink wools miakalunga (white or bright). 

Orange was called murdegamulnga or tata murdegamulnga by the majority; other 
names used were paramadgamulnga, daumadgamulnga, wudgamulnga and arakulkad-
gamulnga. 

Yellow was called murdegamulnga by nearly all; also daumadgamulnga, bamegad-
gamulnga, and paramadgamulnga. 

Yellow-green was called ildegamulnga or maludgamulnga, the latter often qualified 
by " t a t a " or "amadan." 

Green, maludgamulnga or ildegamulnga. 
Blue-green was called maludgamulnga most frequently; also ildegamulnga, giad-

gamulnga, nisadgamulnga, idiiridgamulnga, buiadgamulnga, wibadgamulnga and piawat. 
Blue was called maludgamulnga by most; also ildegamulnga, nisadgamulnga, dea-

budgamulnga, nurugamulnga, inuradgamulnga and kubikubinga. 
Indigo was called maludgamulnga by nearly all; also ildegamulnga, bulugamulnga, 

and kubibudadgamulnga. 
Violet was called maludgamulnga by several, sometimes qualified by " t a t a" ; it 

was often called kubikubinga or kubibudadgamulnga; also ildegamulnga, irukadgamulnga, 
idiiridgamulnga and duduam. 

White was called miakalunga by most; also merkalunga, karbaidgamulnga, daiad-
gamulnga, etc. 

Black was called kubikubinga by nearly all; also inuradgamulnga and kubibudad
gamulnga. 

Greys were called kubikubinga, kubibudadgamulnga, budadgamulnga, seradgamulnga 
or miakalunga according to shade. 

The pale green test-wool was most commonly called miakalunga or seradgamulnga, 
and the same names were applied by many to the violet test-wool. 

H. II. 8 
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No definite word was obtained for brown. Dark browns were called kubikubinga 
or budadgamulnga; lighter browns were called murdegamulnga, often qualified by 
"amadan" or "tata," while nurumurdgamulnga, wudgamulnga, etc., were also em
ployed. 

The chief features of the colour vocabulary resemble those of Murray Island. 
There was a very definite term for red, and also a perfectly definite term for yellow, 
which was also used for orange. Maludgamulnga was used for both green and blue, 
while ildegamulnga was also used for both these colours, though it may be regarded 
as more properly a term for green. These four colour terms were used by the large 
majority of individuals, but in addition many other terms were used for special 
tints and shades. Some individuals contented themselves by using these four terms, 
perhaps with qualifying adverbs for some colours, but most gave special terms for 
many other colours. Some individuals gave a very large number of such names, 
many of which were almost certainly devised on the spur of the moment by adding 
-degamulnga to the name of some natural object which the coloured paper or wool 
most nearly resembled. One old man, Gizu, was especially apt in this direction and 
gave me over 30 names for difierent colours, and could probably have given many 
more. These names cannot, however, be regarded as colour names in the strict sense 
and were certainly not in general use. Other instances have been given of savage 
languages with a very large colour vocabulary; thus Kirchhofif* states that some 
natives of Queensland examined by him in Germany had 70 colour names, but there 
is little doubt that these were of the same nature as those given to me in Mabuiag. 
The tendency to devise special names may be a source of fallacy when colour vo
cabularies are collected from only a few individuals; thus I was given names for 
several special browns, but I was able to satisfy myself completely that none of these 
were generic words for brown, and that there was no word in the language which 
could be used for all those colours which we recognize as brown. 

Among these people there was a native word for blue which was also used for 
green, but other names, which were occasionally used for blue, such as inurad
gamulnga, kubikubinga and idiiridgamulnga were also used for dark colours or for 
black. The confusion between the terms for blue and black was present, though in a 
less degree than in Murray Island. 

Differences of brightness and saturation were denominated by using " t a t a " little, 
and "amadan" nearly ('close u p ' in pidgin English). Moge (big) was used once or 
twice. Tutai (dirty) was used less commonly than the corresponding word ' ogog' in 
Murray Island. 

I could not be sure that any term was used for "bright," equivalent to sunur
sunur in Murray Island. " Miakalunga" was used for the colour of the skin of the 
white man, and also for those natives whose skins were lighter than usual but this 
was also the common term for white. I have mentioned that one man, Kanai called 
red and pink wools miakalunga, and I think he was probably using this term in the 
sense of "bright. Another term which was used rather widely was seradgamulncra• 

1 Das Ausland, 1883, S. 546. 
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it was used for grey and for both the pale green and the violet test-wools, and may 
possibly be translated "dull." 

Minar was used for marked or variegated surfaces, whether coloured or in black 
and white. I t was apparently exactly equivalent to the "warowar" of Murray Island. 
Patterns were called "minar," and this term was also used for scarification marks. 

As in Murray Island, I had a good deal of difficulty in determining the existence 
of a word for colour. In Haddon and Ray's Vocabulary " minar" is given this 
meaning, but this is certainly not correct. Probably " gamul" is the nearest approach to 
such a word. 

The names given by natives of Muralug did not differ in any important respect; 
purple and pink were called grusadinga, and a few other terms were used which 
were probably of the same special nature as many of those obtained in Mabuiag. 
They differed however in grammatical form. 

The names given by Gida (Tarbucket), Mamus of Muralug, were very erratic 
and may be mentioned, as they show how easily one might go wrong by .trusting to 
the names given by one individual. Black was called lagimaiginga, which was fi*eely 
translated by another native. Wallaby, as meaning "No, can't see him," and white was 
called "lagimari" also freely translated as "You and me see him." After having been 
shown yellow-green which was called maludunga, green was called " maluwarungadali 
—waragube," meaning "like another kind of sea—another wind," while blue-green was 
given another name which Wallaby translated freely as "sea with another kind of 
wind, plenty blow." These instances illustrate very well the liking of these people for 
similes. 

The colour names obtained from natives of Saibai did not differ from those of 
Mabuiag, and the same was the case with those obtained from a native of Yam 
Island by Mr Seligmann. 

DERIVATION OF COLOUR NAMES. 

Nearly all the colour names were formed by adding the suffix -dgamulnga or 
-degamulnga to the name of a natural object. In a few cases in Mabuiag this 
termination had become simplified as in miakalunga (white) and kubikubinga; rarely 
in these cases was the full form of the latter given as kubikubigamulnga'. Occasionally 
this shortened form was given for other colours, as in maludunga, wudinga. 

As already mentioned, names for unfamiliar colours were apparently invented for 
the occasion by adding the usual suffix to the name of some natural object, and 
once or twice a native omitted the termination and simply gave the name of the 
object. 

The words given by natives of Saibai and Yam did not differ from those of 
Mabuiag, but the Muralug natives gave the shortened form, as in kulkadunga, 
maludunga, kubibudunga. Names were only obtained from four individuals, but they 

1 This word is also the only instance of reduplication in Mabuiag. 

8—2 
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all agreed in this respect. They also, however, used the termination gamulei, as m 
kulkadgamulei, which was never met with in Mabuiag. White was called miakalei 
and miakaginga. 

Only one Moa man was examined, but as he made use of such terms as blu-
gamulnga, yeladgamulnga and waitadgamulnga for blue, yellow and white, little 
importance can be attached to his evidence. 

The following vocabulary is divided into three parts. The first giving the names 
in general use. The second gives the names which were used by several individuals 
and were probably colour names more or less in general use. The third gives the 
names that were only used by single individuals and were probably made for the 
occasion. 

COLOUR VOCABULARY. 

Names in general use. 

Name of colowr. 

Kulkadgamulnga 
Murdgamulnga 
Ildegamulnga 
Maludgamulnga 
Miakalunga or Merka

lunga 
Kubikubinga 

English equivalent. 

Red and purple 
Yellow and orange 

Green and blue 
Blue and green 

White 

Black 

Derivation. 

Kulka, blood. 
Mur, yellow ochre. 
U, gall-bladder and bile. 
Malu, sea. 
?Merkai, spirit. 

Kubi, charcoal, and also night, darkness. 

Names less commonly employed. 

Paramadgamulnga 
Irukadgamulnga 

Daumadgamulnga 
Wudgamulnga 
Nisadgamulnga 
Karbaidgamulnga 
Seradgamulnga 
Budadgamulnga 
Kubibudadgamulnga 
Inuradgamulnga 

Idiiridgamulnga 

Duduamgamulnga 

Sainguiadgamulnga 
Nurugamulnga 

Red and purple 
Purple 

Orange and yellow 
Orange and yellow 

Green 
White 

White and grey 
Grey 

Black and blue 
Black and blue 

Blue and dark brown 

Blue and violet 

Used for dark brown 
Used for blue and violet 

Parama, red ochre. 
Iruk, a mollusc, probably the same as the 

"Erbko" (Dolabella scapula) of Murray 
Island. 

Dauma, ? yellow ochre. 
Wu, a yellow, sere leaf. 
Nls, leaf. 
Karbai, reef heron (Demiegretta sacra, Gm.) 
Sgra, a tern (Sterna bergii). 
Bud, pigment obtained by crushing coral. 
Kubi and bud. 
Inur, extreme darkness ("dark altogether, 

no see nothing"). 
Idiiri, water in which " b i i u " (mangrove 

shoots) had been washed. 
Duduam, a fresh-water plant, the under 

side of the leaf of which is "duduam
gamulnga." 

Saingui, ink of cuttle-fish. 
Nuru, unripe. 



COLOUR VISION. 61 

Names only used by one or two individuals. 

Name of colovto' 
Deabudgamulnga 

Quamakiamadgamulnga 
Wibadgamulnga 

Kubikimadgamulnga 
Qutadgamulnga 
Kurubudgamulnga 
Isadgamulnga 
Kerikeradgamulnga 
Eiauradgamulnga 

Tutaigamulnga 
Wamauwibadgamulnga 
Qabuikuradgamulnga 
Wabadgamulnga 

Damabadgamulnga 

Guabaguabadgamulnga 

Kunaradgamulnga 
Maidgamulnga 
Daiadgamulnga 

Bamegadgamulnga 
Boaboadgamulnga 
Dibidibidgamulnga 
Bealadgamulnga 
Gainadgamulnga 
Bagewadgamulnga 

Bidaidgamulnga 
G6dadgamulnga 
Sikadgamulnga 
Arakulkadgamulnga 
Iwiridgamulnga 

English equivalent. 

Yellow-green 

Green 
Blue-green 

Violet 
Red 

Green 
Used for pale green wool 

Yellow 
Violet 

Brown 
Light brown 

Brown 
Brown 

Drab colour 

Dark grey 

Light grey 
White 
White 

Yellow 
Purple 
White 
Pink 

Used for pale violet 
Dull yellow 

Brown 
Light grey 
Pale violet 

Orange 
Reddish brown 

Derivation. 

Deabu, a wild yam, which, when cooked, is 
yellow inside. 

Guamakiam, a kind of tare. 
Wiba, another kind of taro obtained from 

New Guinea. 
Kubikim, a large kind of taro. 
Gilt, tree, used in sorcery. 
Kurubu, a tree with yellow pungent fruit. 
Is, wax? 
Keriker, ginger? 
Kiaur, a cloud which is black on one side 

and "kiaur" on the other. 
Tutai, dirty. 
Wamauwiba, a kind of honeycomb. 
Gabuikur, part of an edible plant. 
Wab, a tree from New Guinea, probably 

Dracaena. 
Damab, part of a New Guinea tree, aerial 

roots ? 
Giiabaguaba, stone of which the head of a 

club is made. 
Kimara, lime. 
Mai, pearl shell. 
Dai, a white powder obtained by rubbing 

a shell on a stone. 
Bameg, a tree. 
Boa, fire ? also a wild yam. 
Dlbi-dlbi, shell ornament. 
Beul, "sea grass eaten by turtle." 
Gainau, Carpophaga luctuosa, a white pigeon. 
Bagewad, dead leaves in North-West mon

soon. 
Bidai, a porpoise. 
G6d, some kind of earth. 
Sik, foam. 
Ara, sunrise. 
Iwiri, wood which, if chewed, gives the 

saliva this colour. 

Other names were also given to individual wools or papers of which I could not 
find the derivation; such are baradaradgamulnga, pale green; puipuidgamulnga, brown; 
giadgamulnga, blue-green; bbladgamulnga, white; karadgamulnga, yellow; buiadga
mulnga, blue-green; iadgamulnga, brown; used for pale green and violet wools; pagorad-
gamulnga and damadgamulnga, brown. 

One man, Paipi, used several names without the usual suffix; he called blue-
green "piawat," meaning fresh water when nearly dried up ; white was called mei-
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taian," a name for clouds close together; and a grey was called " brodar" as it 
resembled the colour of the earth when digging out a waterhole. 

Blue and brown were also called tatagamulnga and kuzigamulnga, tata being the 
qualifying word for pale colours so that tatagamulnga may be translated " slightly 
coloured." Kuzigamulnga appears to be a similar word. 

A Saibai man examined by me and two examined by Mr Seligmann used 
gabauadgaraulnga for purple and violet, gabau being a yam with purple flesh when 

cooked. 
The word "grusadinga" which was used by Muralug men for purple instead of 

irukadgamulnga, is derived from grus, which, so far as I could tell from a description 
and a drawing made for me by "king Tarbucket," is identical with the " i ruk" of 
Mabuiag and the "eroko" of Murray Island. The Muralug men also used the word 
"urunga" for orange and yellow, " u r u " being the mangrove shoots when ready for 
making "biiu." Other words which were used by Muralug men of which I could not 
find the derivation were buradunga, used for pale green and violet, said to mean 
"close up \vhite," inguidunga for blue, pagadunga for orange and brown, bagamulei for 
pale green, and kaietgamulei used for brown. 

Of the four well-established and definite colour names of the Western Tribe it 
will be seen that three have the same derivation as in Murray Island. In both 
tribes the common name for red is derived from blood, and the most usual name for 
green from bile, while names for yellow are derived from ochre, though in Murray 
Island the word with this derivation was much less common than that derived from 
turmeric. We saw that in Murray Island there was a tendency to name blues and 
greens after the sea (karemgausgaus, sea-green, and karemgolegole, sea-black), and in 
the Western Tribe a definite name for these colours derived from the word for " sea" 
has become established. It is noteworthy that the sea, rather than the sky, should 
have been the source of the word for blue. 

The derivation of the word for red from blood is very common and is found 
among other instances in several Melanesian languages (Duke of York Island\ Solomon 
Islands'', etc.). The derivation of the word for yellow from turmeric is also met with 
in Melanesia*. 

The usual words for green both in Murray Island and in Mabuiag were derived 
from the names for bile and the gall-bladder, and they referred especially in this con
nection to the gall-bladder of the turtle. This organ has a very brilliant deep-green 
colour which might well have excited the interest of the natives for its intrinsic 
qualities, but this organ was interesting in a more practical way. In the Western 
Tribe, if the gall-bladder ot the shell turtle were injured during the operation of 
cutting up, so that bile ran out, the whole animal had to be thrown away, while in 
the case of the green turtle all those parts touched by the bile had to be rejected*. 

^ Codrington's Melanesian Languages, p. 87. 
- Woodford's Naturalist among the Headhunters, 1890, and Guppy's The Solomon Isles and their Natives, 1887, 

p. 123. 
3 Cf. Codrington. 
•• I do not know whether any similar custora existed in Murray Island. 

file:///vhite
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I t was probably on account of its practical rather than its aesthetic interest that bile 
became the source of the name for green. 

I t is an interesting fact that bile is the source of colour names in other parts 
of the world. Our own words for "ga l l " and "yellow" are closely connected, and the 
same is the case in other languages. Almquist^ found that the Chukchis used a word 
for yellow and green (also for blue) "dlilil," which meant bile. KirchhofiF* states that 
the word used by the Samoyeds for green and blue, viz. "padiraha" is derived from 
padea, bile; and he quotes Budenz that the Voguls call green and yellow "vosrem 
ospe," vosrem being the word for bile. I t would be interesting if among these closely 
related Asiatic peoples, who derive their words for green in the same way, there should 
be found to be any customs relating to this substance similar to those existing in 
Torres Straits. A word used by some of the Eskimo for yellow has also the same 
derivation ^ 

In both tribes of Torres Straits the words for purple and pink were derived from 
one of the Aplysiidae, In Murray Island we obtained a specimen of " eroko," and though 
we were unable to obtain specimens in the Western Tribe there was little doubt that 
the " i r u k " of Mabuiag, and the "g rus " of Muralug were of the same or closely 
allied species, viz., Dolabella scapula, Martyns (D. Rhumphii, Cuv.), which is common 
all round N.E. Australia. I t is interesting that the name for purple should be derived 
from the secretion of a mollusc, as was that of the Phoenicians, although murex and 
eroko belong to widely separated divisions of the group*. 

One of the most interesting features of the Mabuiag vocabulary is the existence 
of a large number of special names together with a few well-established names for 
the chief colours. Though it seemed to me that Tnany of these special names were 
devised on the spur of the moment, the fact that this was done so readily and by 
several individuals independently of one another, may be taken as evidence that it 
was a recognized usage of the language. The words in question were formed in exactly 
the same way as those in common use, and they seem to illustrate very well the method 
of growth of a colour vocabulary. 

The use of words like orange and violet in our own language shows that as we 
separate and discriminate variations of colour which have previously been merged in 
some larger class, we most naturally choose the names of natural objects. 

There is, however, one striking difference between the English language and those 
of Torres Straits. On going through the list of objects from which colour names are 
derived in Murray Island and Mabuiag one finds that nearly all come into the lives 
of the people in some practical way, either as food, medicine, or as objects used in 
sorcery. Objects which might have attracted attention on account of their beauty 
seldom seem to form the basis of colour names. In Murray Island only one of the 
names used, zomkolberkolber, was derived from the name of a flower; while of the 
large number given to me in Mabuiag not one was derived from the name of a flower. This 

1 Die wissenschaft. Ergebnisse d. Vega-expedition. 1883. Bd. i. S. 42. 
2 Das Ausland, 1883, S. 546. 
3 Proc. Camb. Phil. Soc. vol. xi. p. 148. 1901. 
* According to Whitmee the Samoans use a word for purple derived from the name of a mollusc. 
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contrasts very strongly with our use of violet, pink, mauve, heliotrope, rose, etc., all 
derived from the names of flowers. In discussing the derivation of the words for green, 
I have mentioned that the gall-bladder probably attracted attention, not on account of 
the brilliance of its colour, but because of its practical importance. I believe that 
the nature of the colour nomenclature is but one indication of a characteristic feature 
of the savage mind, viz. a complete lack of any sesthetic interest in nature. 

I t is a fact, however, that flowers were largely used by the people of Torres 
Straits for personal adornment. The scarlet hibiscus flower was especially popular, 
but it was not used as the basis of a colour name. 

I have earlier suggested (p. 45) that this lack of sesthetic interest may be 
directly due to over-development of the sensory aspect of mental life. The Mabuiag 
colour ^•ocabulary illustrates very well the extensive knowledge which the savage possesses 
of the concrete things around him and the powers of observation which are associated 
with this knowledge. Some of the men in Mabuiag seemed to have some natural object 
in mind to compare with every shade of colour shown to them, and in the discussions 
which often ensued it was obvious that most of the natives were intimately acquainted 
with the objects in question. This intimate acquaintance is also shown by the existence 
of a definite name for nearly every species of animal and plant, and for the individual 
parts of many animals and plants, for every condition of earth and water, for every 
feature of the landscape, and for every reef and sandbank of the sea. 

I have met with a few references to other examples of extensive colour nomen
clature resembling that of Mabuiag. I have already mentioned Kirchhoff"s observations 
on natives of Queensland. Gatschet^ states that American Indian tribes have many 
colour names owing to the tendency to specialization, and Schellong^ was inclined to 
suspect that in German New Guinea there were no generic colour names in the strict 
sense, but that colours were named by comparison with natural objects. 

I t is probable that when primitive man began to use names for colours, he used 
the names of natural objects either simply or modified in some way, and that definite 
generic terms for colours have evolved out of these. The Mabuiag vocabulary is a good 
example of the coexistence of a large number of special names with a few which have 
become definitely abstract terms for colour. 

T H E FLY RIVER DISTRICT. 

Our stay in the Fly River district was so short that the colour language could 
not be investigated with the thoroughness which was possible in Murray Island and 
Mabuiag. Colour names were, however, obtained by me from fifteen individuals, while 
names from several others were obtained by Mr Ray. One man from the island of 
Parama and two who came from Mawatta differed slightly from the natives of the 
island of Kiwai, chiefly in having a diff"erent name for red. 

1 Zeitsch. f. Ethnol. Bd. xi. S. 293. 1879. 
- Ibid, Bd. XXIII. S. 156. 1891. 
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Red was called dogbdogb by the majority, oroare by three, and arimaarima by 
one man. The Mawatta men and the man from Parama called this colour kopona. 
Purple was called dog6dog6, and also oroare, arimaarima and ididi. The Parama man 
and one Mawatta man called this colour kopona, and the other Mawatta man, driadriana. 

Orange was called og6og6ogoog5 by the majority; by others, oroare, dog6dog6, 
sisia and gazerogazero. One Mawatta man called the colour by a name somewhat 
like agbagb, which I wrote garhogarhona; another Mawatta man called it weriweri 
(weri = sandy beach), and the Parama man called it hoahoa. 

Yellow was called og5og6og5og5 by nearly all; also gazerogazero, SmSsbro and sisia. 
Yellow-green was called poroporona, og6og6og6og6, emasbro, gazerogazero, ididi and 

tigiro. 
Green was called poroporo, og6og5, tigiro, emas6ro, ididi, while three called it 

wlbuwlbuna (black). 
Blue-green was usually called tigiro; also poroporo, ididi, ipua and wibuwibu. 
Blue, wibuwibu by several; also poroporo and ididi, and by one emas5ro. 
Indigo was called wibuwibu by most; also poroporo, ididi, ipua, tigiro, and by 

one man questioned by Mr Ray, bulubulu. 
Violet was called wibuwibu, ididi, ipua, tigiro and poroporo, and by one man 

tematema. 
White was called keakea or keakeena by nearly all; two called it sisiasisia and 

one emasbro. 
Black was called wibuwibu or wibuwibuna by nearly all ; also tigiro, wibu-tigiro 

and ipua or ipuaipua. 
The Mawatta and Parama natives agreed in calling all green and blue papers 

poroporona, and indigo and violet wibuwibuna. 
The wools brought out few diff*erent names; the pale green wool was called by 

two men ugutser, and the pale violet was called keena by nearly all. 
Browns were called different names according to their prevailing colour-tone 

and shade, including dogbdogb, arimaarima, og5og6og6og6, ididi, ipua, sisia, emas6ro, 
gazerogazero and wibuwibu. Sisai of Parama called a number of browns pS,napS,na, 
while Broga of Mawatta used a similar word pS-nina for a faint red seen in the 
tintometer. 

In each of the dialects of Kiwai and Mawatta there was a very definite name 
for red, and both dialects had similar names for yellow, while there were other terms 
occasionally used for red and orange, viz. arimaarima and oroare. The most definite 
word for green was poroporona. Blue was most commonly called by the same name 
as green or black. There were definite names for white and black. 

There were other terms to which it is difficult to assign a definite meaning. Sisia
sisia was used for white and for bright colours such as yellow, while pink was called 
sisia by one man. I t seems to have been a term used in the sense of " bright." 

Tigiro was applied to black, violet, blue, and green, and almost certainly means 

" dark." 

Emasbro was used for white, yellow, green, and light blue, and probably may be 

translated " bright" or " light." 

H. II. 9 
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Ipuaipua meant " dirty," and was used for black, violet, indigo, and blue. 
Ididi was used very widely for purple, blue, violet, green, and brown. It may 

possibly be a similar word to ak5sakc)s of Murray Island and may be translated " dull. ' 
Another term used less frequently was gazerogazero, for yellow and yellow-green; 

while the following were only used once or twice, tematema, violet; ugutser, pale 
green and violet; barumabaruma, blue-green; giotare, violet; tsoroobar, used for orange 
and yellow-green; borogoborogo, yellow-green; otorootoro, indigo. 

Some of these may not have been colour terms at all, especially those which 
were not reduplicated. 

In addition to kopona, red, the following terms were only used by Mawatta or 
Parama natives; hoahoa, orange, weriweri, orange, driadriana, purple, panapana, brown, 
and aiiaii, red. 

The colour names in Kiwai were, as in Murray Island, formed by reduplication, 
and in one instance og5og6og6og5, probably by quadruplication as in the case of 
mamamamam in Murray Island. In addition * na ' or ' u n a ' was added as an adjec
tival suffix, but this was often omitted, especially by the Kiwai people, and occasionally 
the reduplication was also omitted. 

I was unable to discover the derivation of the names in most common use, viz. 
dogodog5, kopona, og5og5og6og5, wibuwibuna or keakea. Oroare used for red and 
orange meant " flame." (Note the word arakulkadgamulnga once used for red in Mabuiag.) 

Arimaarima was derived from arima, blood. Poroporo was derived from poro, which 
probably meant beeswax. Sisiasisia may have been derived from the name of a parrot. 
Tigiro and emasoro were said to be names either of special kinds or special parts of 
the coconut palm. 

I was unable to ascertain the existence of an abstract term for colour. One man 
used the word merereia after each paper in the same way that gimgam was used in 
Murray Island, and one man questioned by Mr Ray used 'mabu' in much the same way. 

T H E CHIEF FEATURES OF THE COLOUR NOMENCLATURE. 

On comparing the three colour vocabularies of Torres Straits and the Fly River 
district, it will be seen that they resemble each other closely in that in each the 
words for red and yellow are far more definite and well established than those for 
other colours. In each there is also a word which is especially used for green, poro
poro in Kiwai, soskepusoskep in Murray Island, and ildegamulnga in Mabuiag, but 
these words are not used with the unanimity which is present in the nomenclature 
for red and yellow. As regards blue, the three languages may be taken as repre
sentatives of three stages in the evolution of a nomenclature for this colour. In 
Kiwai there is no word for blue; many blues are called names which mean black, 
dark, dull or dirty, while other blues are called by the same word which is used for 
green. In Murray Island there is no proper native term used for blue. Some of the 
natives, especially the older men, use golegole, which means black, but the great majority 
use a term borrowed firom English and modified so as to resemble the other members 
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of their colour vocabulary. Another word, suserisuseri, is used occasionally for blue and 
also for green, and in the absence of the borrowed word this might have been used 
more often. 

The language of the Western Tribe of Torres Straits presents a more developed 
stage in the existence of a word, maludgamulnga, which is used definitely for blue, 
but is also used for green. In this language, however, traces of the tendency to confuse 
blue and black still persist in the use of such words as i nuradgamulnga and kubibu
dadgamulnga to denote blue. 

* In dealing with Australian languages later, we shall meet with instances of a degree 
of development of colour nomenclature still less developed than that of Kiwai in which 
only red, black and white seem to have definite, established names. 

There are many other languages in stages of development comparable with those 
of Kiwai, Murray Island and Mabuiag. The confusion of blue and black is very common. 
I t has been noted in Melanesian language by Strauch^ (New Hanover and New Britain) 
and by Schellong'^ (Malayta in the Solomon Islands), and I have found a distinct ten
dency to confuse black and blue in nomenclature among natives of Tanna and Lifu 
(see p. 85). According to Magnus*, the same confusion is found among the Bushman 
and Ovaherero of South Africa, the Hovas of Madagascar, the tribes of the Nilgiri 
Hills in India and the natives of Borneo. Andree* quotes the same confusion as 
occurring among the Mpongwe of the Gaboon and the Caribs of South America. Keller" 
found that 90 per cent of the Nubians of the hills called both blue and black "hadel," 
while those of Suakin gave each a different name. The Nubians examined in Germany 
by Virchow and others also called both blue and black " hadel." Almquist* found that 
the Chukchis gave the same name to dark blue as to black, and Gibbs' gives the 
same peculiarity in the Chinook language, light blue having a different name. The 
modern Egyptian peasant also uses the same words for black and dark blue. 

There are other races who resemble the inhabitants of Murray Island in having 
borrowed a word for blue from another language. The English word has been borrowed 
by many African races, often taking the form of "bru." The Maoris^ use the English 
word changed into " puru." The Battas of Sumatra use the word " balau," borrowed 
in a slightly modified form from the Dutch. They are also said to have borrowed 
the word "b i ru" from the Malays, but this is probably a modification of the English 
word. Some races in Borneo are said to use a word "hidjan" borrowed from the Malay, 
and the Berbers are said to use a word "samawi" (sky colour) borrowed from Arabic*. 
The Hindustani word " n i l" is used for green and blue by several Asiatic peoples 
including the Tamils and Siamese^". 

1 Zeitsch. f. Ethnol. Bd. viii. S. 405. 1876. 
2 Ibid. Bd. xxiii. S. 156. 1891. 
2 Untersuch. uber den Farbensinn d. Naturvolker. Jena, 1880. 
4 Zeitsch. f. Ethnol. Bd. x.' S. 323. 1878. 
6 Mittheil. d. k. u. k. geograph. Gesellsch. Wien, Bd. xxv. S. 382. 1882. 
* Die wissenschaft. Ergebnisse d. Vega-expedition, Bd. i. S. 42. 1883. 
7 Alphabetical vocabulary of the Chinook Language. New York, 1863. 
8 See W. Williams, Dictionary of the New Zealand Language. 1892. 
9 For this and preceding instances, see Magnus, Untersuch. ii. d. Farbensinn d. Naturvolker. 
i» Zeitsch. f. Ethnol. Bd. i. S. 89. 1869. 
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The Samoyeds sometimes use the Russian word "sjinioi" for b lue\ In the 
Philippine Islands, the words used for green and blue by several tribes, such as the 
Ilocos, Tagals, and Bisayos, have been borrowed from the Spanish 2, and one of the 
Ai-aucans of South America examined by Kirchhoff" also called blue "azul^" 

The use of the same word for green and blue is very common. Many instances 
are given by Andree and Magnus in the papers already cited, and many other instances 
could be added. I t will perhaps be sufficient to mention that one instance occurs 
so near home as in the Welsh language, in which there is only one word " glas" for both 
green and blue. 

In some languages one finds a word used for both green and blue, and m addi
tion, other words by which these colours may be distinguished. In Mabuiag the case 
was somewhat different. In this island there were two words, each used for both 
green and blue, but it seemed as if these words were in process of becoming terms 
by means of which the two colours could be distinguished. 

Another feature which was common to the three languages of Torres Straits and 
the Fly River was the absence of a word for brown. Brown papers and wools were 
called red, yellow, grey or black, according to their colour-tone and shade. In Mabuiag 
names w êre given to special browns, but it was quite certain that these were not 
generic terms for brown in the sense in which we use the word. When a number 
of wools were put together which the European would call brown, the natives would 
not acknowledge that any one term would apply to all or even to any considerable group 
of them. 

The absence of a word for brown appears to be characteristic of very many 
languages, probably of the great majority of the languages of the world. Among those 
which I have had an opportunity of investigating, I have found no word for brown 
in several Australian, Melanesian and Polynesian languages, in Tamil, Eskimo^ Welsh 
and the Arabic of the Egyptian peasant. The absence of a word for brown has been 
noted in many other races. Bastian® notes that the Siamese call brown " dam-deng," 
meaning "black-red." Kotelmann® found that the Lapps called brown "tscharpis roksad," 
again meaning " black-red." The Ainus'' call brown "' furiambe," red being fure. 
Pergens* found that of the 57 Congolese examined by him, only two could give a 
word for brown; one called it mo'indo, which was also used for black, and the other 
" ossingaiumbayeta," m'bayeta being used for pink. Gatschet^ records that a word for 
brown is absent from several American Indian (Amerind) languages, while in others 
there may be several terms for this colour. I t is possible that, in the latter case, 
the words used were names for special browns, as in Mabuiag, and were not true generic 
terms for brown. This may also be the case in other languages, such as Patagonian", 
Tongan" and Araucan^^, in which names for brown have been recorded. 

1 Das Ausland, S. 546. 1883. 2 Zeitsch. f. Ethnol. Bd. i. S. 89. 1869. 
3 Das Ausland, S. 256. 1884. •» Proc. Camb. Phil. Soc. vol. xi. p. 143. 1901. 
5 Zeitsch. f. Ethnol. Bd. i. S. 89. 1869. « Berlin, klin. Wochensch. S. 701. 1879. 
" Das Ausland, S. 546. 1883. » Janus, p. 459. 1898. » Zeitsch. f. Ethnol. Bd. xi. S. 293. 1879. 
1" Musters, At Home with the Patagonians, p . 339, 1873, and Kotelmann, Berlin, klin. Wochensch. S. 701. 

1879. 
" Mariner's Tonga. 12 j^^s Ausland, S. 256. 1884. 
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The records given of the colour names of several parties of Nubians travelling 
in Germany show how easily mistakes may be made in such a matter. Kirchhoff^ 
concluded that "hamasch" was a definite word for brown, while the same and other 
Nubians examined by Nachtigal* and Cohn» gave hamisch or hamasch as a word for 
grey and for dark and impure colours generally, while it was also used for violet. 

Schellong* gives " mela" as a word for brown in two Melanesian languages. This is 
probably the same word as mera, which is a common Melanesian term for "red." 

The confusion of brown and violet is common. It will be remembered that both 
occasionally received the same names in Murray Island and in Mabuiag. Gatschet' 
notes that the Kalapuya Indians of north-west Oregon call violet " ti4t61u," and brown 
"ptidschnank tiitSlu," meaning "not quite violet." The Creeks use oktsadi both for 
violet and dark brown. Kirchhoff" notes that the same confusion is still common in 
German villages, and that when Halle students wearing violet caps are seen, the 
villagers say "Here come the browns." Kirchhoff also notes that the middle High 
German "briin" was used for violet. 

There appears to have been no word in Homeric Greek which one can regard as 
equivalent to brown, and I am indebted to a note from the Rev. H. T. F. Duckworth 
that the same is true of the Greek spoken by the majority of the inhabitants of 
Cyprus at the present day. They call dark brown objects /ia{}po9, which is the word 
in common use for black, while other brown objects are called KOKKLVO^, which is also 
applied to brilliant scarlet. 

COLOURS OF THE RAINBOW. 

In the discussions on the colour vision of the ancients, the descriptions of the 
rainbow have played an important part^ 

I was unable in Torres Straits to ask the names of the colours while a rain
bow was visible, but a number of natives gave me an account of the colours in the 
rainbow from memory. They first enumerated the colours they saw and picked them 
out from the series of coloured papers and then gave them in order on a rough drawing. 
The accounts given by the younger men were of very little value; some did not think 
there was any red in the rainbow, and Tapau, an intelligent young man, gave the 
four colours of the rainbow in order from without inwards as blue-green, yellow-green, 
yellow, orange. The answers of the elder men were more interesting. Ulai saw mama
mamam outside, kakekakek in the middle, and golegole inside; Papi put mamamamam 
outside, bambam in the middle, and golegole inside. Jimmy Dei put mamamamam outside, 
then bambam, then suserisuseri (indigo paper), and golegole (black) inside. Barsa put 
mamamamam outside, then pipi golegole (violet paper), giazgiaz (yellow-green paper), 

^ Zeitsch. f. Ethnol. Bd, xi. S, 397. 1879, ^ Ibid, Verhandl, d. anthrop. Gesellsch. S. 452. 
8 Centralbl. f. prakt. Augenhlkde, S. 197. 1879. * Zeitsch. f. Ethnol. Bd. xxiii. S. 156. 1891. 
* Ibid. Bd. XI. S. 293. 1879. « Das Ausland, S. 546. 1883. 
' An account of the various colours ascribed to the rainbow in ancient writings is given by Magnus in 

Die Entwickelung des Farbensinnes. Jena, 1877. 
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and golegole (indigo paper) inside. Billy Gasu said he saw five colours; three chief 
colours, red, indigo, yellow firom without inwards, with a very narrow strip of orange 
outside the red, and a narrow strip of purple inside the yellow. Pasi, on the other 
hand, only remembered two colours, red outside and blue inside. Kudub gave three 
colours, red, green and, blue, but gave red inside and blue outside. The observations 
are interesting in one way as showing the degree of accuracy with which the natives 
can give a description from memory of a natural phenohienon. The failure of the 
young men is only one among many instances of the loss of the powers of observa
tion of nature which has accompanied contact with civilization. I t will be noted 
that all the men put red in its correct place, except Kudub, who had reversed the 
natural order. Ulai's answer was very interesting. This old man had a good colour 
sense and was a good observer, and yet the only colour he described in the rainbow 
was red, and he called the rest of the bow white and black. The fact that only one 
colour is mentioned in a description of the rainbow, as in that given by Homer, is 
far from showing that only the power of perceiving that colour has been developed. 

Several natives in Mabuiag made coloured representations of the rainbow for me. 
Very nearly all drew two rainbows, a big and a small; and on the occasions when 
I saw a rainbow in TOITCS Straits, the secondary rainbow was well marked. In no 
representation, however, were the colours of the small rainbow given as reversed, Gizu 
called the outer part of the rainbow "zuru" glittering; then paramadgamulnga, red, 
kubikubinga, black, and murdgamulnga, yellow. Waria called the outermost part 
daiadgamulnga (an unusual word for white), then murdgamulnga (yellow), paramad
gamulnga (red) and maludgamulnga (blue). The descriptions of the others were still 
more faulty. 

I am sorry that I did not examine a larger number of men, and especially of old 
men, on this subject, as it is an interesting test of the powers of visual observation and 
memory in addition to its interest in relation to colour vision. 

QUANTITATIVE OBSERVATIONS. 

The observations so far described show that, in spite of the absence or indefinite
ness of terms for blue, this colour can be recognized by the Torres Straits islander, 
while different shades or tints of blue can be distinguished from one another, and the 
same is true of other races in whom the same defect of colour nomenclature exists. 
I t is, nevertheless, possible that there may be some degree of insensitiveness to this 
colour, which makes a given blue a darker and a duller colour than it is to European 
vision, and may help to account for the confusion of the colour with black. 

In order to study this question, it seemed desirable to make quantitative observa
tions on the relative degree of sensitiveness to different colours For this purpose I 
made use of Lovibond's Tintometer which had been generously lent to the expedition by 
Mr Lovibond, and I take this opportunity of expressing my thanks to him for his 
valuable loan. The essential part of this apparatus consists of three series of coloured 
glasses, red, yellow and blue, very delicately graded so that each forms a series by 
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means of which one passes from a colour so faint as to be indistinguishable from 
colourless glass up to a glass of a high degree of saturation. The instrument itself is 
a tube at the end of which are two square apertures. On looking into the tube one 
sees two square patches of light, either of which can be given any degree of colora
tion by placing before one of the apertures a glass from one of the three series. With 
this instrument I was able to determine the threshold for each of the three colours, 
pleasured by the faintest glass of which the colour could be recognized. The top of 
the instrument was covered with a cardboard screen so that the glasses which were 
being placed in the instrument should not be seen. The native had not only to say 
what colour he saw, but also to say which of the two apertures was coloured. I usually 
began^ by placing on one side a faint glass, '10 or '20, ant^ gradually increased the 
intensity till the colour was recognized and then diminished again till the threshold was 
found. The three colours were given in irregular order. The threshold was determined 
by finding the glass which could be correctly named four times in five observations, 
though often more observations were made with a given glass. 

The red glasses were always called mamamamam as soon as their colour was 
recognized. The yellow glasses were sometimes called " soskepusoskep" or " gausgaus" as 
well as "bambam," but as they have a distinctly greenish tinge, I passed these answers 
as correct. European observers often call these glasses green with low strengths. Owing 
to the fact that bulubulu had become the general term for blue, there was no in
definiteness in the naming of this colour; when it was not recognized, the natives 
either said that they saw "kakekakek" (white) or that the two sides were "okakis" (equal) 
or "mokbkalam" (the same). 

The threshold was determined at one sitting. Owing to the infiuence of fatigue 
and practice, this was often difficult. For comparative purposes it is, however, important 
that all observations should be made under conditions as similar as possible, and it 
seemed better to be content with a rough determination" of the threshold at one 
sitting than to compare the results of one individual in one sitting with those of 
another individual in two or more sittings. There was the further difficulty that one 
could never be sure that a native would make observations on a second occasion. 
I looked out carefully for signs of fatigue and inattention, and rests of ten or fifteen 
minutes were taken when necessary. In the table which follows, the thresholds are 
given in Lovibond's units (omitting the decimal points), the fainter glasses having the 
lower numbers. On the left-hand side are given the results for 18 Murray Island men 
and boys, and on the right-hand side those for 18 English men and boys. 

The two parts of the table show a striking difference between the results for 

^ In more recent observations, I have found it better to begin with a glass distinctly above the threshold 
(say I'O), so as to give a clear idea of the three colours at the beginning and then progressively diminish. 
This procedure saves time and consequently diminishes the influence of fatigue. 

* One example may be given in detail to show the kind of result with which one was 8atis6ed. Wasalgi 
first recognized red at -50, yellow at -40 and blue at 1-00. On going down the series red was recognized 
5 times in 6 at 'SO, 6 times in 7 at -20; yellow was recognized 4 times in 5 at -30, only twice in 5 times 
at "20; blue was recognized every time at -60, 8 times in 5 at -40, only twice in 5 at -30. Blue -50 was not 
tried, but if it had been would almost certainly have been recognized at least 4 times in 5, and Wasalgi's 
thresholds were therefore put down at red '20, yellow -30, blue 50. 
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TABLE IV. 

MURRAY ISLAND 

1 
NAME 

Ulai 

Debe Wali 

Jimmy Wailu 

Loko 

Meiti 

Tapau 

Madsa 

Ber6 

Charlie Pasi 

Jimmy Rice 

Biskak 

Depoma 

Jimmv Dauar 

Sailor 

Average 

Average, omitting Sailor 

Maximum 

Minimum 

M.V 

M.V. 

A. 

AGE 

55—60 

45—50 

40—45 

35—40 

35 40 

25—30 

25—30 

25—30 

20—25 

18 

17 

17 

12 

11 

10 

10 

10 

11 

R. 

10 

20 

10 

40 

25 

20 

25 

10 

10 

5 

10 

15 

30 

15 

10 

25 

20 

100 

22-2 

17^6 

40 

5 

7-66 

•435 

Y. 

35 

30 

15 

30 

40 

40 

30 

15 

25 

15 

10 

20 

15 

20 

40 

30 

10 

100 

33-6 

26-5 

50 

10 

9-71 

•366 

B. 

55 

50 

40 

60 

90 

40 

45 

40 

40 

30 

75 

65 

90 

80 

60 

100 

60 

150 

65^0 

60-0 

100 

30 

16^5 

•275 

ENGLISH 

NAME 

E. H 

W, M, M, 

G. M 

E, C. 

C. R. M, . , . 

H. B. 

C. A. N. ,„ 

S, C. 

G. K. 

H. H. D,,. . 

A, L, 

J, B. 

S. W. C, . . . 

W, F. 

A. E. T, . „ 

P, V. B, ,.. 

F, R. 

W, M. 

Average ... 

Maximum 

Minimum 

M.V 

M.V. 
A. 

R, 

80 

20 

15 

40 

10 

10 

20 

26 

10 

15 

50 

15 

20 

20 

120 

15 

70 

15 

31^7 

120 

10 

22-5 

•710 

Y, 

60 

10 

10 

20 

20 

4 

20 

30 

10 

15 

20 

15 

20 

15 

40 

25 

15 

20 

20-5 

60 

4 

8^11 

•395 

B, 

30 

25 

16 

80 

30 

26 

60 

45 

60 

20 

50 

20 

20 

30 

30 

35 

60 

20 

36-4 

80 

15 

15^13 

•415 
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the Papuan and English observers. (In taking the Murray average it is more satis
factory to exclude Sailor's observations. Though an intelligent boy, he was only able to 
recognize the colours when much stronger than the other natives, I have had exactly 
similar results in testing Europeans in too strong a light, and I think it probable that 
his defective observations were due to a slight degree of photophobia.) The Murray 
Islander recognizes red most easily, then yellow, while blue is only recognized when 
of considerably greater strength. The English observer, on the contrary, recognizes 
yellow most readily, while the figures for red and blue do not differ greatly from 
one another. The results tend to show that the Murray Islander is relatively rather 
more sensitive to red than the Englishman, and distinctly less sensitive to blue. 
Another striking difference between the two sets of results is that the Murray indi
viduals conform more nearly to one type and vary less from one another than do 
English observers. In only two cases, Kaige and Jimmy Dauar, was yellow recognized 
at a lower unit than red, and in no single case was blue recognized at a lower unit 
than red or yellow, while in nearly all cases the threshold for blue was much higher 
than that for the other colours. 

The figures for the English observers show more variation The majority resemble 
the average results in showing comparatively small differences for the three colours. 
A few observers had a high threshold for blue comparable with that of the Papuan, 
while others gave figures which are wholly unrepresented in the Murray Island table, 
red having a much higher threshold than the other colours. 

The extent to which the different individuals of the two groups deviated from the 
average is shown by the mean variation, M.v,, given in the last line but one of 
Table IV, I t will be seen that there is a rough correspondence between the amount 
of the variation and the degree of sensitiveness which is especially close in the case of 
the Murray Island figures. 

In order to compare the degree of variability in the two sets of observers, it is 
perhaps most satisfactory to take the mean variation in its relation to the average, 
I have therefore given in the bottom line of Table IV. the figures expressing this 
relation, the M.v, for red in Murray Island being 43"5 per cent, of the average and so 
on. If the figures be taken as the measure of the variability of the two groups, it 
will be seen that there is less variation among the Murray Islanders for all colours 
than among the English observers, the difference being very great in the case 
of red. 

This large variation for red in the English observers is due to the presence of a few 
individuals exceptionally insensitive to this colour. Two of these (F. R. and A. L.) were 
also insensitive to blue, but the other two individuals (E. H, and A. E. T.) had probably 
some degree of weakness of the red-green sense, though not sufficiently pronounced to 
prevent them from passing the ordinary tests for this condition. The fact that such 
individuals were not found among the Murray Island natives may be taken as 
additional evidence that red-green blindness was absent or extremely rare among these 
people. In addition to the individuals given in Table IV, I tested others in whose 
behaviour with Holmgren's wools there was anything suspicious and was able to satisfy 
myself that they could distinguish red at low values, even when for any reason I was 

H. II, 10 
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unable to make the complete examination which would have allowed me to include 
them in Table IV. I may mention here that the behaviour of a definitely red-green 
blind individual with Lovibond's tintometer is quite characteristic; the red and blue 
glasses are confused with one another*, even when of considerable strength, and the 
determination of the thresholds for red and blue is quite impossible. Individuals with 
weakness of the red-green sense distinguish strongly-coloured glasses but confuse red 
and blue as soon as they are shown faintly-coloured glasses. 

I also attempted to compare the relative sensibility of the natives to the three 
colours of the tintometer by determining the just perceptible difference for each. A 
glass was placed in one aperture and a slightly stronger or slightly weaker glass of 
the same colour in the other aperture with the object of finding the smallest difference 
of colour that could be recognized. Observations were made on a few individuals but 
were discontinued owing to the difficulty of ascertaining whether the natives distin
guished the difference of colour or merely the difference in brightness. I t is quite 
possible that an individual who was insensitive to blue might yet successfully dis
tinguish two blue glasses by the difference in the darkening of the two apertures. 
I t seemed that any results obtained would be inconclusive. The observations were, 
however, interesting in showing that, under favourable circumstances, the psycho
physical method of "just perceptible difference" is one which could perfectly well be 
used in investigations on these natives. 

Another method with which I tried to compare the relative sensibility to red and 
blue and other colours was that of determining the distance at which a small patch 
of colour could i)e seen and its colour recognized. I used patches of Rothe's papers 
two mm. square on a white ground. The observations were made in the same place 
and under the same conditions as those employed in testing visual acuity. I t was 
found that red was perceived at a much greater distance than other colours, while 
a blue was not distinguished from a black patch till quite close to the observer. 
Other colours occupied an intermediate position. The same result is, however, obtained 
with Europeans, especially when the blue patch is placed on a white ground, the blue 
then being very much darkened by contrast, and using the same test on Europeans 
I have found almost as great a difference between the distances at which red and 
blue are recognized. 

Most of the Murray Islanders could recognize red at 15 metres, and one man, 
Mabo (visual acuity -U'- by the E method), was right every time at 18 metres, and at 
22 metres recognized red seven times in ten. The same man at first confused blue 
and black at two metres, but after having distinguished them at this distance was 
able to distinguish them at five metres, possibly, however, owing to their difference in 
brightness. Others were able to distinguish blue and black and blue and green only 
at distances of two or three or four metres. 

Owing to the influence of contrast and the difference of brightness of different 
colours, the test, as I employed it, was very unsatisfactory and I do not attach much 

' The confusion of the red and blue glasses is due to the fact that the red glasses in Lovibond's tintometer 
are distinctly bluish, and the red-green blind individual probably sees both sets of glasses blue. 
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importance to these results. They agree, however, with the tintometer test in showing 
a high degree of sensitiveness to red. 

So far as I have been able to find, this test is the only one which has been 
previously used for quantitative observations on non-European races. In 1879, Cohn^ 
made observations on four Nubians in Breslau, and found very slight differences in the 
distances at which small patches of red, yellow, green and blue paper could be recog
nized. His observations differed from mine in that the coloured patches were placed 
on a black ground. The nature of the background is always a great difficulty in 
observations of this kind, for one may name a colour correctly, not because one sees 
the colour, but because one recognizes how far it differs from the background in 
brightness. A suitable form of the test for ethnographical purposes has yet to be 
devised. 

Webster Fox* has also made some observations on American Indians (Amerinds), 
He found that they recognized patches of coloured paper 1 mm, square at one-third 
greater distances than white men, but he does not mention whether there was any 
difference in the results for different colours, 

Ranke^ also tested the natives of the Bakairi and Trumai tribes in Brazil with 
Wolffberg's colour-points and found that one could distinguish the colours at 27 metres, 
Ranke's own distance being 20 metres, but nothing is said of any difference in the 
distances for different colours. * 

The methods which I employed to make quantitative observations were the best 
that I could devise with the means at my disposal. The unsatisfactory feature of the 
test with the tintometer is the impurity of the glasses. I t is possible that with pure 
spectral colours, the deficiency for blue would have been even more marked than I 
found it. When I found that the colour vision of the natives in Murray Island pre
sented so many - features of interest, I wrote to Queensland for some kind of spectral 
apparatus, but, owing to the slowness of communication in that part of the world, I 
was unable to get anything in time. I t would, however, be far from easy to devise 
a practical test with spectral colours which could be employed so as to obtain a definite 
result in a short time, as can be done with Lovibond's tintometer. 

COLOUR VISION OF THE PERIPHERAL RETINA. 

I did not take a perimeter to Torres Straits, and for work on indirect vision, I 
was obliged to be content with comparatively rough observations by means of patches 
of colour upon black cards. I used the four cards supplied for the purpose in the 
Milton-Bradley set of pseudoptics, supplemented by two others with orange and purple 
patches of the same size, I sat directly in front of the native with my face towards 
the best illumination, so that the cards should be well and regularly illuminated. The 
native closed one eye and with the other fixed the root of my nose, so that I was 

' Allgem. medicin. Central-Zeitung, Jg. XLVIIL S, 899. 1879. 
2 Philadelphia Med. Times, vol. xii. p. 346. 1882, 
3 Correspondenz-blatt d. deutsch, Gesellsch. f. Anthropol. etc, xxviii. S. 113. 1897. 
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easily able to detect any departure from accurate fixation. I then gradually brought the 
dises at arm's length fiom outside the native's field of vision, up to the point of fixa
tion, noting the point at which the colour was first named, and in those cases in which 
it was Hist named incorrectly, the poiiit at which the colour was correctly recognized. 
When most colours are passed from periphery to centre of the retina, they may be 
observed to undergo apparent changes of colour tone, all colours containing yellow or 
blue components being seen as yellow or blue in the periphery, while the true colours 
are only recognized when approachmg the centre of the field. I was able to determine 
roughly the points at which the four colours, red, yellow, green and blue, were first 
recognized, while the natives also in many cases observed changes of colour tone which 
agreed with those observed by Europeans. 

In the absence of a perimeter, I did not attempt to make any quantitative observa
tions, but the rough method brought out several interesting features. The observations 
are given below in a tabular form; I have only said that the field for one colour was 
larger than another when the difference was obvious; if accurate measurements had been 
made, there is no doubt that there would have been minor differences in the limits. Each 
colour was tried five times R, Y, G and B are used for fields for red, yellow, green 
and blue respectively. In most cases fixation was good, and was well kept up through
out. 

As regards the limits for the different colours, the most obvious result is that there 
was comparatively little difference in the sizes of the fields for red, yellow and blue, 
but blue tended to be the largest of the three, and in some cases blue was recognized 
very distinctly outside the limit for red, while in no single case was red seen outside 
blue. The field for green was, however, in nearly all cases obviously smaller than those 
for the other colours. The difference was so striking as to leave no doubt whatever; 
in many cases the other colours would be recognized at 50 to 60 degrees from the 
centre, while green was not named correctly till within a few degrees of the point of 
fixation. The absolute size of the fields depends so much on illumination and other 
factors that little importance can be attached to any observations on this head. 

In a few individuals, especially Jimmy Rice, the fields for blue were very large, 
as large as in Europeans, but the general impression left on my mind was that the 
colour fields were distinctly smaller than in Europeans, especially considering the fact 
that the illumination was very good. I t must be remembered, however, that the observa
tions were probably not easy for the natives, and that the attention devoted to keeping 
up accurate fixation may have interfered with their powers of observation. I t may 
be noted that in those in whom I was unable to detect any difference in the sizes of 
the colour fields, the fields were all very small. The large size of the field for red is 
not in agreement with what is found among Europeans. In the latter it is found that 
there is a close agreement in the size of the fields for red and green, both being 
smaller than those for blue and yellow. This agreement has been found to be exact 
when the colours are of equal intensity and saturation. I t is known, however, that the 
limit at which a colour is recognized depends on its brightness, and that, if sufficiently 
bright, all colours are recognized to the extreme limits of the fields of vision. We 
have seen that there is reason to believe that red is to these people a relatively 



TABLE V. COLOUR FIELDS IN INDIRECT VISION. 

Name 

Tibi 

Sisa 

Pasi 

Oroto 

Mabo 

DickTui ... 

Giaz 

Tapau 

Madsa 

Ber6 

(Pasi) 

Jimmy Rice 

Tom (Tanu) 

Dauar 

Age 

50—55 

45—50 

45—50 

40—45 

35—40 

35—40 

30—35 

30—35 

2 5 - 3 0 

20—25 

18 

18 

17 

17 

12 

11 

11 

10 

Fixation 

Not 
good 

Very-
good 

Good 

Good 

Very 
good 

Fair 

Good 

Good 

Fair 

Good 

Good 

Good 

Good 

Fair 

Good 

Good 

Good 

Bad 

Right eye 

R and B about the same 
size, G very small 

B largest. No marked 
difference between R, 
Y a n d G 

R, Y and B same size. 
G smaller 

R, Y, B about the same 
size, G much smaller 

No marked diflference; 
possibly G and Y 
smaller than R and B 

Little diflference 

No obvious difference; 
perhaps B largest and 
G smallest 

No diflference. Fields 
very small 

No diflference R, Y, B. 
G smaller 

No appreciable diflfer
ence 

No diflference. Fields 
very small 

Little diflference; pos
sibly B largest and G 
smallest 

B and Y very large; 
R slightly smaller; G 
much smaller 

No marked diflference. 
Perhaps B largest and 
G smallest 

Little diflference, but B 
largest and G smallest 

B and Y much larger 
than R and G 

B largest. R and G dis
tinctly smaller. Y 
very small 

R, Y, B equal. G 
smaller 

Left eye 

B very large, distinctly 
larger than R, Y and 
R about the same size, 
G smaller 

No appreciable diflfer
ence. Once blue dis
tinctly outside red 

R, Y, B same size, pos
sibly B largest. G 
much smaller 

No appreciable diflfer
ence 

R,B,Y equal. G smaller 

do. 

do. 

do. 

R and B same; Y slightly 
smaller; G smallest 

do. 

B distinctly larger than 
R 

No appreciable diflfer
ence R, 'Y and B. G 
smaller 

Y and B distinctly 
larger than R and G 

do. 

B slightly larger than R 

do. 

Changes in coloar tone 

Gcalled 'bambam' near
ly every time. Purple 
called 'bulubulu' nine 
times in ten 

G twice called bambam 
in periphery before its 
correct colour was seen 

B once called kiami
kiam in periphery 

Twice called G' bambam' 
in periphery 

R once called 'bambam' 
in periphery and B once 
called kiamikiam 

G twice called 'bambam' 
and purple twice called 
bulubulu in periphery 

Called purple and Y 
* bulubulu' and G 
' kiamikiam' 

Twice called piuple 
'bulubulu' for a con
siderable distance be
fore recognizing it as 
' kiamikiam' 

Purple called'bulubulu' 
in periphery before 
recognizing it as 
' mamamamam' 

G three times called 
'bambam'before being 
seen as ' soskepusos
kep.' After this called 
Y 'soskepusoskep' 

G and R each called once 
' bambam' i n periphery 

Purple once called 'pipi ' 
(grey) in periphery 

Yellow called ' pipi ' 

! 
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brighter colour than it is to the European eye\ and it is possible that the relatively 
large fields may be referred to this cause. The greater definiteness and certainty in 
naming red may also have contributed to increase the apparent size of its field. 

The other most noteworthy result of these observations was the large size of the 
blue field, notwithstanding the apparent insensitiveness to this colour as shown by other 
tests. This point will be more fully considered presently. The approximate agreement 
of the fields for yellow and blue is in accordance with European vision. 

A certain number of natives observed distinct changes in colour as the patches 
were passed from periphery to centre of their fields of vision. The green used had 
a distinct yellow tinge, and six natives called it "bambam"- (yellow) in the periphery, 
most more than once recognizing it as green only when much nearer the fixation point. 
The red was called yellow twice (by Mabo and Jimmy Rice, both good and intelligent 
observers). The purple test was called blue in the periphery by five natives, who only 
recognized it as mamamamam or kiamikiam when nearer the centre. 

The orange test was of little use, since both orange and yellow (the colour in which 
orange should appear in the periphery) have the same Murray Island equivalent, viz. 
bambam. I t is, however, important that orange was never once called mamamamam in 
the periphery. 

The changes of colour observed agree in general with the normal behaviour of 
European eyes, and they afford important evidence that in Murray Island, as in Europe, 
the fields for green and red were smaller than those for yellow and blue. On the other 
hand, two good observers, Mabo and Oroto, called blue "kiamikiam" (pink) in the peri
phery ; this only happened, however, once in each case. Several natives tended to answer 
wildly after they had found that they had been wrong once or twice, and I have often 
noticed the same behaviour in Europeans; after having named several colours wrongly 
people lose confidence in their powers of observation and name the colours almost at 
random; thus Charlie Pasi, after having twice called green "bambam," called yellow 
"soskepusoskep," green. Tapau's answers were especially wild, but his knowledge of 
native nomenclature was very defective and he made mistakes in naming, both with 
coloured papers and with the tintometer: in fact his mistakes were so marked that I 
took especial pains to examine him several times to assure myself that he was not 
colour-bUnd. Tibi's observations were especially interesting in regard to change of colour 
tone. He was an elderly man,-who kept up extremely accurate fixation; I was unable 
at any time to detect the slightest wandering of his eyes. In order not to confuse him, 
I only moved the purple disc towards the centre till he recognized it as blue, and only 
after he had five times called purple " bulubulu " did I move it on nearer to the centre, 
when he called it "kiamikiam"; on repeating with the left eye, he again called this 
colour " bulubulu " four times out of five. 

I t is known that all colours are seen (at ordinary illumination) as grey in the 
extreme periphery of the retina. Only two natives, both boys, called any colour grey; 
one called purple and the other yellow "p ip i" or grey in the periphery. The fact 
that this did not happen more often was possibly due to the fact that the natives 

' In my experience in using the same or similar tests on Europeans, red is seen outside green very commonly 
if the red one uses is at all bright and saturated. 
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were only on the look out for colour (in the narrow sense) and did not give an opinion 
till some definite colour appeared. One of the two boys, Sailor, who called yellow 
" p i p i " did so till it was quite close to the fixation point. This boy had a very high 
threshold with the tintometer, and when tested the first time with Holmgren's wools, 
he matched the yellow test with almost colourless wools, but when examined on 
a second occasion there was no definite evidence that his colour-sense was defective. 
If there was any defect in his colour-sense, it was, however, certainly not of the 
common type in which red and green are confused, but rather of the type, so rare 
among Europeans, in which there is confusion between yellow and blue (see p. 51), 

Observations on the peripheral colour vision of Nubians travelling in Germany 
were made by Scholer^ using Forster's perimeter. His results agree closely with those 
gained by my less exact method. He found the field for green smallest, then red 
and blue in order, that for white being the largest. The different individuals varied 
from one another, but on the whole the fields were as large or larger than in a 
European, especially in the temporal direction, Scholer also examined an Indian and 
a Negro, who gave similar results. He notes the excellent attention and fixation of 
the Negro as compared with the Nubians, whose power of attention is described as 
very weak. 

Lombroso and Carrara'' examined the visual fields of some individuals from the 
region of the White Nile, probably Dinkas. Their visual fields for white were large 
and regular, being much more nearly circular than in Europeans, No fields for 
colour are given, but it is stated that the distribution of chromatic sensibility was the 
same as that of the European eye. 

The observations on indirect vision, rough though they were, brought out one point 
beyond all doubt which appears to be in conflict with the other observations made 
with the tintometer and coloured wools. There was no doubt that the colour blue 
was recognized readily, even more readily than other colours. The colour of the patch 
used was saturated, but if the colour had been relatively dark to the peripheral retina 
of these people, one would certainly have expected the size of the field to be diminished. 
Scholer's more exact observations also show that in another race, presenting much the 
same defect of nomenclature for blue as existed in Torres Straits, blue was readily 
recognized in indirect vision, its limit being outside that for red. 

The most ready way of reconciling the two sets of observations is to suppose 
that the defective sensibility to blue is due chiefly, or altogether, to the influence of 
the macula lutea. I t is well known that owing to the yellow-red pigmentation of 
the region of direct vision, blue and green rays are absorbed more strongly than in 
the extra-macular regions of the retina. On this account blue is a less intense 
colour to the macular region of the normal eye than it is to the extra-macular 
region. 

There is, so far as I know, no actual evidence that the yellow pigmentation of 
the macula is greater in black-skinned people than in the Caucasian races, but there 
is very little doubt that this must be the case. If so, the absorption of green and 

1 Zeitsch, f. Ethnol. Bd, xii, S, 59. 1880. 
" Archivio di Psichiatria, vol. xvii, p. 349. 1896. 
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blue rays would be greater than in the European eye and may account for the relative 

insensitiveness to blue. 
The patch of colour shown in the tintometer was 13 mm. in diameter at a distance 

of 32 cm. from the eye, i.e. with steady and direct fixation, the image of the patch 
would fall wholly within the macular region. During movements of the eye and when 
looking at the adjoining patch, the extra-macular regions of the retina would be 
stimulated, but the influence of the macular pigment in direct fixation would probably 
be of most importance. 

If this view is correct the defective sensitiveness for blue is to be regarded as 
a function of the pigmentation rather than of the primitiveness of the Papuan visual 
organ. I t is interesting in this connection that when Virchow' was examining natives 
in Berlin in 1878, he found that the difficulties in naming blue and green became 
very much less if he used large sheets of coloured paper instead of small patches. 

COLOUR CONTRAST. 

There was no doubt that the natives could see contrast colours, but I believe 
that they saw them less vividly than the average European. I tested them with 
rotating discs on the colour top and with Meyer's experiment. By the former method'^ 
(wheel contrast) they only saw red as a contrast colour. On an orange disc one man 
saw the (objectively) grey rings as "kebe bulubulu," but with this exception the grey 
rings on red, yellow and blue backgrounds were described as pipi (grey), golegole (black), 
kakekakek (white) or zazerzazer (white). 

With the green disc, on the other hand, the majority saw the objectively grey 
rings as mamamamam, kebe mamamamam, or dudu mamamamam. Some saw the contrast 
colour immediately and spontaneously, others only after being pressed to say if they 
saw any other colour besides that of the background. Others failed to see any colora
tion and described the grey rings as pipi or kakekakek. The fact that red was more 
readily seen than other colours in wheel contrast agrees with what is usually found 
ainong Europeans, 

Meyer's experiment, in which gi'ey paper on a coloured ground is covered with thin 
tissue paper, gave more definite results. The grey patch on a green ground covered 
with tissue paper was called mamamamam by all readily. On a blue ground, the 
(objectively) grey patch was called "bambam" by all except one man (Kudub), who 
described the colour as "suserisuseri," and two boys who called it "kebe kakekakek," 
Green as a contrast colour was much more doubtful; some saw it, but most described 
the grey patch on a red ground as colourless; one man called it sunursunur (bright), 
and one as "kobegud" usually used for grey. The patch on a yellow ground was 
called by nearly all "golegole," Only one man called it first "golegole" and later 
"bulubulu." Since "golegole" was often used for blue, this does not necessarily show 
that they did not see the colour, but they were all in the habit of calling blue 

1 Zeitsch. f. Ethnol. Bd. x. Verhandl. Berlin. Gesellsch. S, 333. 1878. 
2 See Schafer's Textbook of Physiology, vol. ii. p. 1065. 
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"bulubulu" when talking to me, and I have little doubt that they would have used 
the word if they had recognized a blue colour. 

A grey patch on a black ground was called " kakekakek" or " pipi," while on 
a white ground all agreed in calling the same grey "golegole." 

Meyer's experiment showed very clearly that the natives were able to recognize 
differences of apparent brightness due to contrast and also that they could see red 
and yellow fairly readily as contrast colours. Green was seen less readily, and it was 
doubtful whether blue was seen at all by the majority. Considering the capacity of 
the natives, however, as observers and the readiness with which they distinguished 
faint reds and yellows in the tintometer, the observations seem to indicate that contrast 
colours were not very pronounced for them, and were probably less vivid than for the 
average European. 

This conclusion was very strongly corroborated by one result of the observations 
with the tintometer. When working with this instrument with Europeans to determine 
the threshold of colour in the way already described, I have continually met with 
instances where the aperture in which there is no glass has appeared in the contrast 
colour complementary to that of the aperture in which a coloured glass has been placed. 
Over and over again the contrast colour has been seen when the objective colour of 
the glass has not been recognized. 

Thus to give a few instances, A. E, T. in 12 observations with the yellow glass in 
one aperture, saw the opposite aperture blue every time, although he only recognized 
the objective yellow six times; W. F, in ten observations with a blue glass saw the 
opposite aperture yellow four times while only recognizing blue three times; A. L, in 
ten observations with a red glass saw the opposite aperture green nine times while 
only recognizing the red colour five times. In many of these and other instances the 
subjective contrast colour was seen when the objective colour failed to be recognized. 

The behaviour in Murray Island was very different. I was on the look out for 
this peculiarity and yet in many hundred observations, a colour was only stated to be 
seen on the wrong side 15 times. No less than six of these occurred with a blue 
glass when the opposite aperture was called " bambam"; in one case the opposite 
aperture was called red. The aperture opposite the red glass was called "bulubulu" 
four times and giazgiaz once; opposite a yellow glass, blue was seen twice, and 
red once. 

Some of these were no doubt accidental, but it is interesting that the instance 
which occurred most often was when the objective colour was blue to which they 
seemed so insensitive. 

There is just a possibility that the natives with their sharp powers of observa
tion were always able to detect in which aperture a glass had been placed and limited 
their observation to this aperture, but it is by no means easy to do this, and I have 
very little doubt that the observations with the tintometer show that the natives 
perceived contrast colours less readily than the average European, 

H. II. 11 
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AFTER-IMAGES. 

Two methods were employed to ascertain if negative or complementary after-images 
could be seen. 

In one a patch of coloured paper on a grey ground was removed after 10 to 20 
seconds fixation, when the complementary colour would be seen on the grey background. 
In the other, which may be called the indirect method, a grey patch was fixed on a 
coloured background from 10 to 20 seconds, and then a grey surface was superposed on 
the whole, when an after-image of the original patch would be seen in the same colour 
as the original background while the surrounding part would be seen in the colour 
complementary to the background. The patches used in both cases were in zigzag form, 
and the native pointed with a pencil to the place where he saw the after-image colour. 
In all cases in which the natives said that they saw a colour after the original stimulus 
had been removed, this was described as being of the colour complementary to the 
original. Red here again was most readily seen, and blue was doubtful. 

Of the two methods, there was no doubt that the after-image was seen most readily 
by the second or indirect method. Several men who failed to see an after-image at 
all by the direct method, saw it well by the indirect method. In this second method 
a coloured after-image is seen in an area of the visual field, which has only been objec
tively stimulated by white light, and may be regarded as an after-image of the contrast 
colour. It is a mixed phenomenon of after-image and contrast (or, as they may be called, 
" temporal and spatial induction^"). 

PREFERENCE FOR COLOUR. 

I endeavoured t(j find which colours the natives preferred by asking them to pick 
out the papers they liked best. In most cases they were told to choose the three papers 
they preferred, while in some cases I made them go through the whole set of papers 
in the order of preference. I felt less confidence in this than in almost any other of 
my investigations, owing to the absence of any means of finding out whether they really 
understood what I wanted. I have omitted the answers of several which seemed doubtful. 
One of these answers was distinctly interesting from another point of view. One man, 
Papi, when asked to give me the papers in the order in which he liked them, gave 
them in almost exactly the same order as that in which I had previously given them 
to him when ascertaining his names for colours. I t was an interesting example of the 
good observation and memory of the natives, though unsatisfactory from the point of 
view which I had in mind. 

I found it interesting to get several natives together and let them discuss the 
subject of preference among themselves. They would usually get very interested, and, 
after a discussion often lasting for some time, would give me their conclusions. They 
may. of course, have been discussing something else, but, except in a few cases, they 
gave me the idea of having thoroughly understood. I t is interesting in these cases 

1 Schafer's Text-book of Physiology, vol. ii. p . 1062. 
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that they never finished by agreeing with one another, but each gave his indepen
dent opinion. This also occuired in two cases in which a man and his wife gave 
their opinions; thus after a Mendly discussion between Debe Wali, our servant, and 
Kaima, his wife, Debe Wali chose red, violet, and purple in order, while Kaima chose 
purple, orange, red. Of another married pair, Wag chose purple, indigo and yellow, 
while his wife, Kamoni, chose red, purple, and yellow*. 20 men and two boys were 
questioned. Among these red was distinctly the favourite, having 9 firsts, 2 seconds, 
and 1 third ; purple, 2 firsts, 5 seconds, and 3 thirds; indigo had 4 firsts, 5 seconds, 
and 1 third; black, I first, 4 seconds, and 3 thirds; yellow, 2 firsts, 3 seconds, and 
2 thirds; while the green, blue and violet were rarely chosen. 

Among the women, red and purple were the most popular, with 4 firsts, 3 seconds, 
and 2 thirds, while yellow and indigo were each chosen twice; black had the third 
place once, and green was not chosen at all. 

As I have already said, these results were unsatisfactory, in that I had no means 
of testing how far they were reliable till it occurred to me to study the preference 
for colour in another way. On several Sundays I noted down the colours worn by the 
people in church. This was most easily done in the case of the men. The orthodox 
Sunday costume of the men in the absence of a coat consisted of a singlet and 
pair of trousers with scarves round the neck and waist. These scarves were purely 
in the nature of ornament, and should be a good indication of the preference of colour. 
I t came out very clearly that black was the most popular. On three Sundays the 
numbers for the neck scarves were: black 24, and red 8 ; green, 4 ; blue, 2 ; for the 
waistbands: 7 black, 4 red, 6 pink, 8 green, 4 blue. Those who did not wear trousers 
wore loincloths, which were most often red, I did not note any black; 9 were red, 
2 pink, 4 white, 1 blue, and 2 yellow. On other occasions when I did not keep a record 
I noted that black scarves were clearly the most numerous. 

I t was much more difficult to keep a record of the colours in the case of the 
women, owing to their dresses having more mixture of colour, but there was a very 
obvious preponderance of red. On two Sundays I noted 28 red dresses and 3 pink, 
while many white or whitish dresses had red edges, etc. Blue was the next most 
common colour, 16 being noted, while of yellow, 8 were noted. There was a marked 
absence of green. 

I was inclined to regard the frequency of black among the papers chosen by the 
men as a very doubtful feature, and as indicating that they did not understand properly 
what was wanted, but when I found that black was so predominant in their personal 
adornment, it became no longer unsatisfactory, and may be taken as an indication of 
a real liking for this colour (or absence of colour). I t is quite possible that the prefer
ence for black may have been a passing fashion, for the savage is as much under the 
sway of changing fashion as his European brethren. In any case I have no doubt that 
the liking for black is quite modern, and is due to European influence. I t is possible 
that the frequency with which this colour was worn was due to the introduction of 
the idea of wearing black for mourning, but unfortunately I did not inquire into this 

1 These results were in agreement with many others, showing that these natives have a very considerable 
amount of independence of opinion and by no means follow blindly the opinions expressed by others. 

11—2 
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point. The blues worn were saturated, and closely resembled in colour the indigo paper 
which s.) many preferred. The undoubted popularity of this colour may seem to be in 
conHict with the idea I have advocated that blue was a dull dark colour to these people, 
but when one also takes into account the popularity of black, no gi'eat importance can 
be attached to this point. 

The two methods differed very distinctly in respect of green; the green papers were 
hardh- ever chosen, while green was not at all unpopular as an adornment among the 
men.' The difierence is, however, readily explicable: the green ties and sashes worn 
were of a very brilliant, vivid colour, while the three green papers of Rothe's set are 
very dull and unsaturated. Indeed the chief fact shown by the two methods, m addi
tion to the popularity of black, was that a colour must be brilliant and saturated to be 
popular, while among saturated colours red easily had the first place, followed by blue, 
while yellow and green were distinctly less favoured. 

When two or more colours were worn together, these were usually fairly harmonious 
with one another. Complementary colours were commonly worn together, yellow with 
blue and green with red. Some men from Kiwai, who came one day in hideous red 
and yellow jerseys, presented a very striking contrast with the Murray Island inhabitants. 
We took with us from Thursday Island some very unaesthetic garments as trade, but 
none of the natives would look at them, 

I tried to make a few observations on the appreciation of colour harmony, giving 
the natives combinations of different wools and asking which they Hked best. There 
were obviously marked individual differences. When asked whether a yellow wool looked 
better with a scarlet or with a blue wool, Pasi preferred the latter, while his daughter 
was quite certain that the former was the prettier; the man certainly seemed to have 
the better taste. Unfortunately I had not time to make any extended observations on 
this point, but it is probably one that would be well worth attention. 

OBSERVATIONS ON MELANESIANS AND AUSTRALIANS. 

Four men from the Island of Tanna were tested and also three young men who 
had Tanna fathers and Mabuiag mothers. None were colour-blind, the matches with 
Holmgren's wools being of the same kind as those made by the Torres Straits people, 
i.e. they tended to confuse blue with green, red with pink, and to match violet with 
neutral wools. One man, Nauwi, matched one violet with the pink test in his first 
trial but on a second occasion was perfectly normal. 

The men came from three different districts of Tanna and spoke different dialects. 
Two of the four men belonged to the Weasisi district, one to Kwamera and one to 
Inangi. The two Weasisi men agreed in calling black, tapen^ or taben; white, taruan, 
and red, purple and orange, tarauaru. About the names of the other colours they did 
not agree; yellow was called tauia, tapuil and takilum; green was called tauia, tami-
mita and tamemta; blues were called tamimita or tamemta; violet was called tapen 
(black), and takilum; the pale green and violet test wools were called taruanmatang 

1 The " t " in these words is verbal. "T-apen" means properly "it is black." 
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(whitish); browns were called tapen (black), tapenmatang (blackish) and takilum, a word 
used also for violet and yellow. The indigo paper was called manul by one man and 
margilum by the other, but the different form of these words suggests that they were 
not colour names. 

The Kwamera man called black, rapita*; white, rabesan; red, tarueru; orange, na-
farian; yellow and green, tamera; blue, rapita (black) and ramita; indigo, tamera; 
violet, ramita; browns, rapita and tamera. I t will be noticed that this man used the 
same word for red as the Weasisi men. Tamera, used for yellow, green, indigo and 
brown, is derived fi-om mera, blood, with the Weasisi prefix. 

The Inangi man called black, rapen; white, ratuan; red, laulau*; purple, laulau-
akin and laulaumeruk; orange and yellow, lauiha and lauihameruk; green, ramimera; 
blue, ramimeraakin; indigo, ramimera-ramimera; violet, ramimerabuk; browns, rapenmeruk, 
rapenakin, and ramita, the last word having been used by the Kwamera man for blue 
and violet. The vocabulary of this man is remarkable for his free use of qualifying 
suffixes, red, purple, orange and yellow being all named by some modification of one 
word, while green, blue, and violet were named by some modification of another. 

These vocabularies were obtained from too few individuals to be of any great value, 
but they agree with one another and with the Torres Straits languages in showing 
confusion between green and blue or between blue, violet and black. In none of the 
dialects did there appear to be a word for brown. 

One native of " Duke of York" Island was tested. His colour vision was perfectly 
normal but he had left his native island so long that he could not give the " Duke 
of York" names for colours with any certainty. 

One native of the island of Aneiteum who was examined had normal colour vision. 
The names he gave for colours agreed with those which are given by Inglis in his 
Dictionary of the Aneityumese Language, with the exception of those for blue and green, 
Inglis gives " emilmat" for both blue and green; my native gave this name to blue-
green, and called the green papers mglemiseio, while the blue paper and wool were 
called glgmglemiseio, all being apparently modifications of the same word. Both violet 
and brown were called umjingumjing, also given by Inglis for both these colours. 

One man was examined at Rockhampton from the small island of Nguna near 
Sandwich Island in the New Hebrides, He was not colour-blind, his matches with 
the wools being of the Torres Straits type. He called white, idari^; black, ilea; red 
and purple, imiala; yellow, 1616*; green and blue either ngisakis or malinakis. MaUn 
was said to mean "dark." He had been away from his native island for many years 
and his names must be taken with reserve. 

Towards the end of our time in Torres Straits, I tested a man, named Sani, from 
Lifu in the Loyalty Group, and found that his matches with Holmgren's wools were 
distinctly indicative of red-green blindness. He matched red with brown; bright green 

' The " r " and " r a " in this and the following dialect corresponds to the Weasisi " t." Ra-pita means 
" i t is black." 

2 Codrington {Melanesian Languages) gives "lawlaw" as the word for red in several of the Banks' Islands. 
' The prefix " i " is verbal; i-dari means properly " i t is white." 
* See Codrington. 
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with greens, but compared a yellow and a yellowish brown; he matched Holmgren's pink 
test-wool with blue and violet; Holmgren's green test with a salmon coloured wool; 
yellow was matched normally; blue was matched with violet and pink, and violet was 
compared with bluish-gi-een wools. The next Lifu man whom I tested was a typical 
example of red-green blindness and I began to think that I might have come across 
a colour-blind race. I had unfortunately at this time no other means of testing, as 
the tintometer had been taken on to Sarawak, but I do not think there could be 
any doubt about the diagnosis. 

I was able to examine one more Lifu man in Mabuiag but he was perfectly 
normal. Later I was able to find another Lifu man in Thursday Island and three 
men in Rockhampton. Two of these were perfectly normal; another was colour-blind, 
or at least had considerable weakness of the red-green sense; he closely compared 
the pink test with several blues and finally matched it with violet; he also matched 
violet with pink, and yellow with a yellowish green wool. The matches of the fourth 
man were suspicious, the pink test being compared with a blue wool though no faulty 
matches were actually made. Mr Seligmann found another Lifu man on Yam Island 
who was normal. 

Of the eight Lifu natives tested, three were definitely colour-blind while the be
haviour of a fourth was distinctly suspicious. When contrasted with the failure to find 
one case in Torres Straits, this fact is sufficiently striking. The difference certainly 
cannot be ascribed to any defect in the intelligence of the Lifu people. The natives 
I examined were certainly more intelligent than the average Torres Straits Islander, 
and I am inclined to regard them as the most intelligent natives that I came across. 
I may also mention that the colour-blind individuals were not related to one another, 
though one, Sani, and one of the normal natives were first cousins. 

I was very anxious to find natives of Mare and Uea (or Uvea), the other two chief 
islands of the Loyalty group, but I was not able to do so. I was able, however, to test 
one man whose mother was a Mare woman (father Scotch), one boy whose father was 
a Mare man and one boy whose father was from Uea (mothers Mabuiag). The man 
compared the pink test with a violet wool on two trials, but otherwise his matches 
were of the Torres Straits type. The boys were both quite normal. 

The number of Loyalty Islanders examined was of course too small to allow any 
definite conclusions to be drawn, but the observations certainly suggest that in this 
race colour-blindness was fairly common, and that races may exist in which colour
blindness is much more common than it is in European races. 

The Loyalty people occupy, in some respects, an exceptional position among Mela
nesians. Mr S. H. Ray, to whom I am indebted for much information on the subject 
of Melanesian languages, tells me that the languages of Lifu, of Mare and of parts 
of New Caledonia have special and peculiar characters. There is also a considerable 
Polynesian element. I t is, therefore, of considerable interest to find that these people 
appear to be exceptional in the nature of their colour vision, and the possibility is 
suggested that the examination of the colour sense may, in some cases, be of use in 
determining the affinities of different races. 

The names for colours were obtained from both the normal and the abnormal Lifuans. 
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All the natives agreed in calling white, kawia*, and black, kaw6tSw6t. The normal natives 
called red, kapalulu, kamunda and kamada. Mada or madra is the word for "blood," 
and munda was said to be the term for a ripe banana, Kamhint was used for orange 
and yellow; yellow was also called kahaith', a word used as well for brown and grey. 
One man called orange kamedimed, med or mhed being turmeric. Greens were called 
kahatuhatu, kahathihal, theilifa and maia. Blue, indigo and violet were called bulu, 
kawetewet (black), kamagau, kamungau and mungaukachau (nearly " mungau"), Browns 
were called kahaith, kawetewet (black), kahathihathi (hathi = smoke). The word " dSla," 
which was said to be the name of the fur of the flying fox', was also used for brown 
and by one man was used for nearly all browns. I t is the nearest approach which 
I have found among Melanesians and Polynesians to a word which could be regarded 
as a generic term for brown, but was only used in this way by one man. 

The names were obtained from too few individuals to have much value, but it 
will be noticed that the tendency to confuse blue and black in nomenclature is dis
tinctly present. 

The names given by the colour-blind men tended to confirm the diagnosis of their 
condition. One called both red and indigo kapalulu, used by the others for red. Two 
men called both red and yellow kamunda, used by the normal individuals for red, and 
one of these called blue, indigo and violet ngunamaia, a word not used by any of 
the normal men but which, Mr Ray informs me, is usually used for purple. 

Eighteen natives of Queensland were tested with Holmgren's wools and their names 
for colours obtained. Seven of these, examined on Mabuiag, came from the district 
of Seven Rivers on the east coast of the Gulf of Carpentaria; one came from Red 
Island; the remaining ten were examined at Rockhampton; eight of these belonged to 
the Fitzroy river district; another came from the McKenzie river and a boy from 
Connobie, The Fitzroy natives included two women. 

The wool test was carried out with very little difficulty, the natives understand
ing readily what was required of them. Two men, one in Mabuiag and the other in 
Rockhampton, spontaneously arranged the wools before them in order of similarity and 
all took obvious interest in the process of matching. Their matches were of the same 
kind as those made by the Torres Straits natives. There was no red-green blindness; 
one man, Kurabarai, of Fitzroy, compared for a time a violet with the pink test-wool 
but refused to match it, and his other matches were quite normal. The same kinds 
of confusion occurred as in Torres Straits; four men were put down as perfectly normal, 
six put red and pink together, eight confused green and blue, five confused blue and 
violet, two put very faint pinks with violet, most matched wools of very faint satura
tion with Holmgren's green test, but all these matches were of the kind that can 

1 " Ka " is an adjectival prefix. 
2 The consonant which I have written " t h " was a very soft sound, like the " t h " in " t h e " but much 

softer. Mr Ray informs me that the missionaries use " j " for this sound. I found the sounds of the Lifu 
language much more difficult than those of any other Melanesian or Polynesian language of which I had 
experience and my spelling must be taken with reserve. 

8 The use of this word is interesting in that the reddish fur of the flying fox (Pteropus) is twisted by the 
natives of the Loyalty Islands into a cord which is used as currency. This is another example of the fact 
that it is mainly objects of practical importance which give rise to colour names (see p. 63). 
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be explained by the influence of language while they also point towards some degree 
of insensitiveness to blue and green as compared with other colours. The two women 
were very good; one was absolutely normal, while the other only confused blue and 
green slightly. 

The eighteen natives examined spoke several languages and I was not able to 
examine a sufficient number in any one language to enable me to speak about the 
colour vocabularies with anything like the confidence that I feel in the case of the 
Tones Straits languages, but a certain number of points came out so definitely that 
there can be little doubt about them. There was rather more difficulty in getting 
the natives to understand that I wanted the names for colours than was experienced 
with the wool matching; they nearly all gave me their names for paper and calico 
respectively when I showed them the papers and wools. The difficulty in this respect 
was certainly greater than in Torres Straits, but was probably due to their very scanty 
acquaintance with English. 

Three of the Seven Rivers natives agreed in calling red, purple and orange oti, 
said to be the word for blood; white, yellow, and the three green papers were called 
yopa; black, blue, indigo and violet were called either unma or manara. Two other 
natives, who both came from the district of Otiangu, called red owang or owangatidlau, 
but one of these called it also "oti." Black, blue, indigo and violet were called "unma"; 
white and pale colours were called " wSpok"; yellow and green were called ejin by 
one and ejin or wapok by the other. Ejin was also used by both for dull colours. 
Browns were called ejin or unma. Most of these natives, who probably spoke dialectical 
variations of one language, seemed to agree in having only three definite words in 
their colour vocabulary, viz. oti or owang for red and colours containing red, yopa or 
wapok for white and light colours, and unma, or manara, for black and dark colours. 
Manara was the word used for the colour of the skin. 

Another native of the Seven Rivers district, Pantagitta, who said he came from 
a place called Rogovino on the Ducie River, gave altogether different names. He seemed 
very intelligent and I therefore give his names although they must be taken with 
all reserve. Red and purple were called meiwinta; yellow and green were called 
talowat; orange was called meiwinta and talowat; white, kawat; black and indigo 
were called ngo or arau; green and blue were called ngodop; violet was called ngo 
and arau and also awS,ti. The confusion of nomenclature for blue and black was 
distinctly present but the vocabulary appeared to be more extensive than that of the 
other natives, though it is of course possible that some of the words were not colour 
names at all. 

The one man from Red Island, Jimmy Matauri, had a fairly extensive vocabulary. 
Red was called lokoko, meaning blood; orange, yeyia, meaning sunset; yellow, amoa-
tiyeta, a flower; green, w6wia (a cloud) or atia (a tree); blue, iping malu or malu; 
black was called manara and white yopa; browns were called manara. I t will be 
noticed that his names for black and white were the same as those used by many 
of the Seven Rivers natives on the other side of the peninsula and that his word 
for red was derived fi-om the word for "blood\" His other colour terms were probably 

1 His word for blue was almost certainly borrowed from Torres Straits. 
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of the same nature as those used so often in Mabuiag and were the names of natural 
objects suggested to him by the colours. 

The eight Fitzroy River natives examined at Rockhampton agreed fairly well in 
their colour nomenclature; five called red kiran, two others tarir, and one both kiran 
and tarir ; purple was called kiran or tarir by all but one, who called it namuru, 
said to mean pale. Orange and yellow were called kalmur or kalmurkalmur by nearly 
all; green and yellow-green were called kalmur by several and also guru (black), bura 
(white), moalmoal, kirpei, and wuralwural (one man called red, yellow and green kiran). 
Blue-green was called kalmur, moalmoal, guru, and guru-ndauer; blue was called guru 
(black) by all. Indigo was also called guru by most; one called it " bulu," another 
ngoinngoin, another both ngoin and bulu, while another native, to whom I suggested 
ngoin as a name, was very obviously pleased with its suitability, Violet was called 
guru, bulu and kalmur. All agreed in calling white bura, and black guru*. 

The native from the McKenzie River, an elderly man, called white boija; black, 
mita; red and purple, minma; yellow, namuru; greens, wobol and namuru; blue, indigo 
and violet, mita (black). 

I t will be noticed that, in addition to definite words for red, white and black, 
the Fitzroy natives had a name " kalmur" which they used for yellows and greens; 
it was also used by one man for violet and does not seem to have been so definite 
as the word for red. There seems to have been most variation in the names for green, 
but I was unable to discover the derivation of the various words used. Blue and 
indigo were called black by the majority; I do not know the meaning of the other 
word used for these colours, ngoin. Several of the Fitzroy natives who called red kiran, 
appeared to be wholly unacquainted with the word " tar i r" which was used by others, 
and this word probably belonged to another dialect, or may possibly not have been 
a colour name. I t will have been noticed that one Fitzroy native used the word 
" namuru" which was otherwise* only used by the McKenzie River man. 

The boy from the Connobie district who was examined had been taken away from 
his own district when young and did not know the colour names of his tribe. 

I cannot guarantee the accuracy of these vocabularies as I can those of the Torres 
Straits languages, but I think there can be no doubt as to the main features of the 
colour terminology of these tribes. In all cases there were definite words for black, 
white and red, the word for red being used also for purple, and in some cases for 
orange. The Fitzroy natives seemed to differ from those of Seven Rivers in that a 
fairly definite name for yellow and green had also been evolved. Blue and violet were 
by nearly all given the same name as black. There appeared to be no trace of a word 
for brown. 

These main features appear to be generally characteristic of Australian languages. 
Kirchhoff* found that some natives of the Frazer River in Queensland only had definite 
names for white, black and red, the word for black being used for blue and dark 
colours in general. In addition to these definite colour names, Kirchhoff obtained as 

1 It was very difficult to distinguish between the k and g of the natives. Kiran was often much more like 
giran and guru like kuru. 

2 Das Ausland, S. 546. 1883. 
H. n. 12 
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many as 70 names, which were almost certainly of the same kind as those used in 
Mabuiag, and it is possible that with more complete investigation I should have found 
the same with my natives. In the Middle Burnett district in Queensland, Semon^ only 
gives names for black, white and coloured. Roth* states that the natives of North-
West Central Queensland have definite names for red and yellow, and that blue is very 
often confounded with black, so far as nomenclature is concerned. It is perhaps worth 
noticing that in the comparative vocabulary given by Matthews in Eaglehawk and Crow, 
only the words for red, white and black are included. 

The Australian languages present a lower stage of evolution than was found in 
Torres Straits. In what one may regard as the lowest of the three Papuan languages, 
viz. that of Kiwai, there were certainly definite terms for red and yellow, while green 
was probably in process of being distinguished by a special term. The Fitzroy language 
may seem, so far as my evidence goes, to be one in which a term has come into use 
for yellow and green, these colours being still classed together, while in the Seven 
Rivers languages the definite colour vocabulary appears to be limited to three terms. 
This stage of the evolution of colour language has been found in other parts of the 
world. The Todas of the Nilgiri Hills are said only to have words for white, black 
and red', Riis* states that the people speaking the Akwapim dialect of the Tshi 
language in West Africa only have three adjectives for single colours, viz. fufu, white; 
tuntum, black; and koko, red. They call blue "brfi," obviously a corruption of the 
English word. According to Buchner', the Bantu have only three words for colours, 
one for black, which also means blue, one for white, which also means yellow and light, 
and one for red. Moncelon^ states that the natives of New Caledonia only have definite 
terms for black, white and red. 

GENERAL RESULTS. 

The first general result of these investigations on colour vision is to show that 
the ordinary form of colour-blindness in which red and green are confused does not 
occur or is extremely rare in Torres Straits. This opinion is based not only on the 
results of the tests with Holmgren's wools, but on the observations made with the 
tintometer. In every case examined with this instrument there was a high degree of 
sensitiveness to red, and the partial insensitiveness to red, which seems not uncommon 
among Europeans (apart from definite colour-blindness), was not once found in Torres 
Straits. The other tests used also failed to show any indication of red-green blindness. 
These results contrast very strongly with those obtained from the few natives of the 
island of Lifu examined. The numbers were too small to allow any generalization, but 
it is sufficiently striking that three out of eight Lifuans should be colour-blind while 
150 natives of another race should be wholly free from this defect, 

1 In the Australian Bush, p. 219. 1899. 

2 Ethnological Studies among the North-West Central Queensland Aborigines, p . 116. 1897, 
3 Magnus, Untersuch. ii. d. Farbensinn d. Naturvolker, 1880, 
* Elemente des Akwapim-dialects der Odschi-sprache, Basel, 1853. 
* Das Ausland, Jg. LVI. S . 448. 1883. 
« Bull. d. I. Soc. d'Anthropol., Paris, ix. p. 708. 1886. 
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A considerable number of investigations have been made on different races, which 
all tend to show that colour-blindness is much rarer in many races than it is among 
Europeans. 

Schellong^ notes that the colour sense of the natives of German New Guinea is 
excellent, but no definite observations have been previously made on Papuans. With 
the exception of the observations already mentioned on inhabitants of the Loyalty 
Islands, we have no definite evidence as regards colour-blindness among the Melanesians. 

In the African division of the Negroes, some observations have been made. Among 
57 Congolese, 44 male and 13 female, examined by Pergens'', none were colour-blind. 
Of about 50 Nubians examined at different times and by different investigators in 
Germany, none were found to be colour-blind except the one man already mentioned 
(p. 51), who was said to be an example of yellow-blue blindness. 

Konig^ examined three Zulus in Berlin, and these observations are interesting, in 
that the natives were examined with a spectral apparatus (Helmholtz's Leucoscope), and 
were found to have normal colour systems like those of Europeans. 

Observations have also been made on the African negro in America. In the 
Sanitary Memoirs of the war of the American Rebellion*, Gould gives the amount of 
colour-blindness among full blacks as I ' l per cent., while among white soldiers it was 
2*2 per cent., among sailors only '4 per cent., and among students only '3 per cent. His 
methods were, however, very unsatisfactory, and he includes cases of confusion between 
green and blue among his colour-blind. Burnett^ examined 3040 Negro children by 
Holmgren's method, and found among 1349 boys 16 per cent, colour-blind, and among 
1691 girls only "11 per cent. 

Among Polynesians a large number of observations have been made on Hawaians. 
Brigham^ quotes (from the Hawaian Gazette of Nov. 16th, 1881), that among 394 males, 
five cases of colour-blindness had been found, viz. 1"25 per cent. There was no case 
among 103 females. Stephenson' examined 30 Hawaian men, 65 boys and 96 girls 
without finding one case. Seggel® found four Hawaians who were tested in Munich to 
be normal. 

A large number of Chinese and Japanese have been examined. Fielde^ examined 
with Thomson's arrangement of Holmgren's wools 600 Chinese men, finding 19 colour
blind (317 per cent.) and 600 women, of whom only one was colour-blind. These 
observations appear to have been very carefully made. Stephenson^", on the other hand, 
only found one case of colour-blindness in 1059 Chinese, though all tended to confuse 
green and blue. According to a note in the Lancet (1882, i. p. 76) MacGowan examined 
1000 Chinese without finding one case of colour-blindness. 

1 Zeitsch. f. Ethnol., Bd. xxiii. S. 156. 1891. 
2 Janus, 1898, p. 459. 
^ Verhandl. Berlin, physikal. Gesellsch., 1885, S. 16. 
* Military and Anthropological Statistics, New York, 1869, p. 527. 
^ See Jeffries, Colour-blindness, Boston, 1879, p. 68. 
« Das Ausland, 1882, S. 337. 
^ Mitth. d. deutsch. Ges. f. Natur- und Volkerkunde Ostasiens in Tokio, 1H94, Bd. vi. S. 190. 
* Correspond.-Blatt. d. deutsch. Ges. f. Anthrop., 1894, Bd. xxv. S. 52. 
^ The China Medical Missionary, 1890, vol. iv. p. 61, quoted by Stephenson. 

^̂  loc. cit. 

12—2 
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Stephenson also gives numerous observations on the Japanese, partly made by him
self, partly by Prof J. C, Berry, and partly from the official army reports. Among 2169 
males from the different sources, 57 (26 per cent.) were either definitely colour-blind or 
had defective colour sense. Of 270 Japanese girls examined by Stephenson, one was 
colour-blind and three had weak colour sense (confused blue and purple), 

Stephenson* also examined 50 Koreans and 213 Annamese without finding one 
case of colour-blindness. In 45 male and 35 female Siamese, he found one boy colour
blind. 

Among 476 male Malays, Stephenson found only one boy colour-blind. He also 
gives observations on 121 Eurasians (whose mothers were probably Malay) whose colour 
vision was normal. 

In North America the only observations with which I am acquainted are those 
by Webster Fox^ on 250 young Amermds of whom 161 were males. He found 
three cases of colour-blindness. Two were half-brothers, sons of a Cheyenne chief by 
different mothers, while the third belonged to the Sioux. 

In South America, Rios^ examined 1200 males and 320 females, natives of 
Argentina, Among the males he found 3 per cent, of the boys and 2 1 per cent, of the 
men colour-blind. There was no case among the women. Kotelmann* examined three 
Patagonians in Germany. Their colour vision was normal, 

I have been able to find very few references to examinations for colour-blindness 
in India. I have examined at Kandy and Colombo 21 Tamils and six Sinhalese (all 
males) whose colour vision was normal. Stephenson® found two cases of colour-blindness 
among 55 Tamils. Kotelmann® examined 14 Sinhalese males, six Sinhalese females 
and three Hindu men, none of whom were colour-blind. 

More extensive observations have been made on the races inhabiting the sub-Arctic 
regions. Among 125 Eskimo examined by Almquist' only one was found to be colour
blind, and of 18 Labrador Eskimo examined by myself in London, none were colour
blind ^ 

Among 31 Aleuts (30 females and one male) examined by Stephenson® there was 
no case of colour-blindness. 

Nine Lapps were examined by Kotelmann*", 15 by Seggel" and 20 by Almquist, 
none of whom were colour-blind. On the other hand, Rabl-Riickhard''' states that 
Swedish surgeons have found 6*32 per cent, of colour-blindness in 158 Lapp men and 
•9 per cent, in 111 Lapp women. 

^ loc. cit. 
'^ Philadelphia Med. Times, 1882, vol. xii. p. 346. 
^ Quoted by Havelock Ellis, Man and Woman, p. 143. 
* Berlin klin. Wochensch., xvi. S. 701. 1879. 
* loc. cit. 
6 Zeitsch. f. Ethnol, Bd. xvi. S. 164. 1884. 
7 Quoted by Holmgren, Upsala Lakarefbrenings for handling ar, Bd, xv. p . 222. 1880. 
* Proc. Camb. Philos. Soc. vol. xi. p. 143. 1901, 
* loc. cit. 

" Berlin klin. Wochensch., 1879, p . 701. 
11 Corresp.-Blatt. d. deutsch. Ges. f. Anthrop., xxv. S. 51. 1894, 
12 Zeitsch. f. Ethnol., Bd. xii. S. 210. 1880. 
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Kirchhoff^ found no colour-blindness in a group of Samoyeds, and Almquist found 
ten men of the same race normal. 

Almquist" examined 300 Chukchis very carefully by Holmgren's method and found 
nine completely colour-blind (i.e. red-green blindness). In 18 others there was either 
incomplete colour-blindness or the result was uncertain. 

Of the races of Central Asia, Kotelmann' examined 19 Kalmuks (11 males and 
eight females), all of whom had normal colour vision. 

Giltschenko* examined 164 Ossets of the Caucasus, of whom none were colour
blind. 

Before considering the foregoing results, it may perhaps be as well to sound 
a warning note about investigations for colour-blindness. Holmgren® in recommending 
his method for collective investigations suggested that it should be simplified, and 
thought that 100 individuals might be tested in an hour. Investigators who have 
gone to work among uncivilized races with this advice in their minds will probably 
have obtained very unsatisfactory results, and the very large numbers examined in 
some cases suggest that the difficulties and possible fallacies may not have been 
recognized, 

I am quite certain that the influence of language in testing cannot be wholly 
excluded, however much one may try to do so and that faulty wools are sometimes 
put together, not because an individual really regards them as closely similar to one 
another but because he gives the same name to both. This fallacy, however, will not 
account for the absence of colour-blindness which is the striking feature of the in
vestigations cited. I t will have been noted that among some nations as the Chinese, 
discrepant results have been obtained. Many of the workers whom I have cited give 
no indication of their methods. In the case of China, Miss Fielde has given details 
of her method and results and there can be no doubt that, at any rate, some of her 
cases of colour-blindness were genuine. In the reports of MacGowan's and Stephen
son's work, on the other hand, we have merely a bare statement of the fact that they 
found no or few cases. No indication is given that they observed any of the in
teresting features which a really careful examination would almost certainly have 
brought to light. Of the other investigations cited, the most complete and satisfactory 
appears to have been that of Almquist on the Chukchis. It is perhaps noteworthy 
that both in this investigation and in that of Fielde the proportion of cases of colour
blindness in males was not widely different from that found among Europeans (viz. 
about 4 per cent.) In many investigations which were no doubt satisfactory as regards 
method (such as those of Kotelmann and Pergens) the numbers are hardly sufficient 
to allow one to draw any definite conclusions. I t certainly seems, however, as if colour
blindness must be distinctly rarer in many races than it is among Caucasian and 
Semitic peoples, 

1 Das Ausland, 1883, S. 546. 
* Die wiss. Ergebnisse d. Vega-expedition, Bd. i. S. 42. 1883. 
3 Zeitsch. f. Ethnol., Bd. xvi. S. 77. 1884, 
* Biolog. Centralbl, Bd. xv. S. 304. 1891. 
6 Centralbl f. prakt. Augenhlkd., 1878, S. 177. 
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The striking contnist presented by the natives of Lifu with those of Torres Straits 
at once suggests that the existence of colour-blindness in a race might be of great 
importance as an ethnic character, and the other data also tend to show that colour
blindness may be a characteristic of certain races and the existence or absence of this 
defect may help us in the difficult task of deciding on ethnic affinities. 

In spite of large advances in our knowledge of red-green colour-blindness, we are 
still almost wholly ignorant of the physiological conditions upon which it depends. 
In the case of the rare condition, total colour-blindness (in which all colours are 
confused with one another), we now have a good clue to its physiological nature^ but 
the common form of the defect is still shrouded in mystery. Some writers (Haycraft*^, 
Ladd Franklin^) have supposed that colour-blindness is an atavistic condition, and this 
view has been supported by the fact that the vision of the peripheral retina of the 
normal individual very closely resembles the vision of the colour-blind man. I t has 
been supposed that at one stage of our development, the whole retina was 
red-green blind and that the power of seeing red and green has developed late and is 
still limited to the central region of the retina. The observations on the more 
primitive races of mankind give no support to this view. The evidence so far as it 
goes is rather in favour of the view that the sensibility for red developed earlier than 
that for other colours. 

Although the ordinary form of colour-blindness was absent in Torres Straits, the 
colour vision of the Papuans and of certain other races examined was certainly not of 
the same type as that of Europeans. I may here shortly sum up the reasons which 
have led me to conclude that the colour vision of the Papuan is characterized by a 
certain degree of insensitiveness to blue (and probably green) as compared with that of 
Europeans. To start with the defect of language; the races examined by me had either 
no word for blue or an indefinite one, while their nomenclature for red, and usually 
that for yellow, was extremely definite. The philological argument is, however, not a 
very sti-ong one, for the defect of language might depend on many factors of which, 
however, physiological insensitiveness may be one. One^jpannot, however, wholly ignore 
the fact that intelligent natives should regard it as perfectly natural to apply the 
same name to the brilliant blue of sky and sea which they give to the deepest 
blackj I cannot help, too, attaching importance to some of the instances of nomen
clature met with in Mabuiag. I have already described how many of the older natives 
of that island compared every colour to some natural object, apparently showing, as 
regards most colours, a high degree of appreciation of differences of hue and shade, 
and yet these natives would deliberately compare a brilliant and saturated blue to the 
colour of dirty water or to the darkness of a night in which nothing could be seen. 
Every detail of the behaviour of the natives in connection with the naming of colour 
was consistent with the idea that blue was to them a darker or a duller colour than 
it is to us. 

The behaviour with Holmgren^s wools pointed in the same direction; blue and 

1 See Schafer's Text-book of Physiology, vol. ii. p. 1102. 
2 Proc. Roy. Soc, Bd. LIV. p. 272. 1893. 
» Proc. Internal. Congress Exp. Psych., London, 1892, p. 105. 
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green were constantly confiised; violet was matched with neutral or Mntly pinkish 
wools; a saturated blue was occasionally confused with dark, or dull colours; the 
matches, while showing that they could certainly see blue and distinguish it from other 
colours, were yet in most cases consistent with the view that there was a certain degree 
of insensitiveness to this colour. 

The quantitative observations with the tititometer give still more definite evidence. 
They show that the Murray Island natives distinguish red when very faint much more 
readily than blue, while, by the same method, to European vision there is little 
difference. Unfortunately one is only justified in using this test as a means of deter
mining the relative degree of sensitiveness to red and blue, but the observations show 
either that the Murray Islander is relatively much more sensitive to red than the 
European, or much less sensitive to blue. Probably he is both more sensitive to red 
and less to blue, but the deficiency in the latter respect is probably much greater 
than the superiority in the former^ 

On the other hand, the fact that the native of Torres Straits recognizes a saturated 
blue readily in indirect vision, must be regarded as evidence in the opposite direc
tion, and I have already mentioned the conclusion which this fact renders possible, 
if not probable, viz., that the defective sensibility to blue which I believe to characterize 
Papuan vision may be a function purely of his pigmentation, may be due to the 
relatively greater absorption of blue (and green) rays by the pigment of the region of 
central vision. 

The bearing of this on the controversy mentioned at the beginning of this paper is 
obvious. In ancient literature, as among modern barbarous and savage races, it is the 
colour blue for which nomenclature is especially defective, and in Torres Straits this 
characteristie defect of nomenclature has been found to be associated with an appreciable 
degree of insensitiveness to this colour. The colour vision of the Torres Straits islander 
gives some support to the views of Gladstone, Geiger and Magnus^ that the defective 
colour language of ancient literature may have been associated with a defective colour 
sense. 

There can be very little doubt, however, that any physiological insensitiveness which 
may exist, can only be one of the factors determining the characteristic features of primi
tive colour nomenclature. The deficiency which I have found in Torres Straits is only 
partial, and even if one were to assume that other races would show the same peculiarity, 
this partial deficiency could not wholly account for the total absence of a word for 
blue which is a feature of so many languages. To the European eye there is a much 
closer resemblance between blue and black and between green and black than there 
is between red and black and yellow and black, and this psychological fact was the 
basis of the theory of colour put forward by Goethe, The fact that this difference 
exists, alone goes far to explain the earlier discrimination of red and yellow in primitive 
language. 

Another important factor has probably been the distribution of pigments, I have 

1 I cannot here go into the whole question of the historical evolution of the colour sense in man. I have 
given a short account of the present state of the controversy in an article in the Popular Science Monthly, 
vol, Lix, p, 44, 1901. 
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already mentioned that it is a characteristic of primitive races to have special names 
for every natural object. If the savage has a special name for every coloured object, 
he will not require names for the abstract idea of colour. It is possible that it is 
only when he begins to use pigments that he begins to require names for colours. 
There can be very little doubt that the earliest pigments used by man were red, 
probably as a substitute for the blood which has so prominent a place in all savage 
rites and ceremonies. The wide distribution of red and yellow pigments probably helped 
to give these colours their prominejit place. In Torres Straits there were both red 
and yellow pigments, but no green pigment was known, and the nearest approach to 
a blue pigment was a bluish-grey clay, "kobegud," which gave the derivation for one 
of the words used for grey, and in many other parts of the world blue pigments appear 
to be quite unknown. 

Previous writers^ have insisted on the importance of pigments in relation to colour 
nomenclature, but K, v. d, Steinen* believes that the distinction of colours by names to 
be later than the use of pigments, on the ground that among the Bakairi of Central 
Brazil the names of colours (except red) do not belong to the original Carib language 
and have a form which bears the stamp of newness. 

Another factor which may have contributed to the causation of the indefinite nomen
clature for blue and green is the absence of sesthetic interest in nature on which I have 
already commented (p, 64), The blue of the sky, the green and blue of the sea, and 
the general green colour of vegetation do not appear to interest the savage. It is 
the individual objects which he can take in his hands and use in his daily life which 
interest him, and it is to the attributes of these that names are given. 

1 See Grant Allen, The Colour Sense, 1879, p. 254. 
2 Unter. d. Naturvolkern ZentralrBrasiliens, Berlin, 1894, S, 421, 



4. VISUAL SPATIAL PEKCEPTION. 

VARIOUS observations were made on the perception of spatial relations. The 
subject investigated included:—binocular vision tested by means of Hering's fall ex
periment ; double images; binocular movements in newly-born children; estimation of 
the length of a distance by the eye; accuracy of division of lines into two, three or 
more equal parts; quantitative estimation of two geometrical optical illusions, viz,, that 
produced by the erroneous estimation of vertical as compared with horizontal distances, 
and the illusion known by the name of its first describer, Muller-Lyer, In addition 
rough observations were made on other geometrical optical illusions, on the apparent 
size of the sun and moon at horizon and zenith, the blind spot, and on the appearance 
of relief due to difference of colour. 

BINOCULAR VISION. 

The most satisfactory method of determining the existence of binocular vision is to 
use Hering's fall experiment. In this experiment the observer looks through a large 
tube at a fixation point placed on a thin vertical wire. Small objects such as balls 
are then made to fall through the field of view at different distances from the observer, 
who has to state whether the falling object is nearer or farther from himself than the 
fixation point. Those with binocular vision are able, when using both eyes, to estimate 
the relative distances of such objects even when quite close to the fixation point, while 
individuals without binocular vision are in the same position as normal individuals when 
only using one eye, and are unable to judge the relative distances of the falling objects 
even when much nearer or farther than the fixation point. The necessary apparatus 
was constructed of cardboard with the bead which was used as a fixation point at a 
distance of two feet from the eyes. Shot varying in size was used as the falling 
object. 

In the first few observations I obtained indefinite results, but this was found to 
be due to the fact that we were using the English expressions " close u p " and " far 

H. II. 13 



98 ANTHROPOLOGICAL E X P E D I T I O N TO TORRES STRAITS, 

away," The former was equivocal and might mean "close to the fixation point" as 
well as " nearer than the fixation point," I then made use of the native expressions 
" maike" (near) and " murizge" (far) with perfectly satisfactory results. 

Seventeen individuals, nearly all men, were examined and, with one exception, 
gave definite results. With both eyes open, they were able to say whether the falling 
shot was "maike" or "murizge" correctly every time or nearly every t ime; while, with 
only one eye open, they were as often wrong as right. The one exception was a man 
named Chariie Boro who suffered from a tumour of the right orbit. The visual acuity 
of the right eye was fairiy good, viz. | ( E method) as compared with f for the left 
eye, but he always wore a shade over this eye. He answered " m a i k e " and "murizge" 
alternately all through. This man never cared about making visual observations 
(though ready enough in other matters) and it was possible that he was not trying 
to be correct, and I should not therefore like to say that his failure was due to 
disuse of one eye. 

One or two features in the observations of the others may be mentioned. Wrong 
answers with both eyes open were only given when the falling shot was quite close to 
the fixation point, while answers were often wrong with one eye when the distance 
between the falling object and the fixation point was as much as one foot. 

A few natives called the falling shot " murizge" when at the same distance as the 
fixation point, and "okakis" (equal distance) when it was really somewhat nearer. This 
only occurred in a few individuals, but with them it was constant, and no case was 
noted in which the falling shot at the same distance was called " maike" or in which 
it was called " okakis" when slightly farther. I t is perhaps worth noticing that this 
result is in accordance with the concavity of the horopter^ at the distance of two feet 
from the eyes. The falling objects were necessarily to one side of the fixation point, 
and the form of the horopter may very well have influenced the answers. The shot 
used in these observations were much smaller objects than those ordinarily used in 
Hering's fall experiment and this smallness would allow the concavity of the horopter 
to make its influence felt. 

If one uses balls of different sizes in Hering's fall experiment it is found that in 
monocular vision the answers are influenced by the size; large balls tend to be 
estimated as nearer and small balls as farther. I observed no trace of the influence 
of this factor in Torres Straits, but the shot used only differed from each other slightly 
in size, and the difference may not have been sufficient to have any influence. 

The fact that the experiment succeeded readily with such small objects as the 
shot used, may be taken as evidence of good acuity of vision or sharpness of observa
tion. Unfortunately the test was not tried in any of the cases of marked subnormal 
acuity. 

Another point, closely related to the preceding, which was tested in a few in
dividuals, was the power of observing double images. I was unable to ascertain whether 
double images had ever been observed spontaneously by any of the natives, but 
I satisfied myself that both men and children were able to observe them. 

1 See Schafer's Textbook of Physiology, vol. ii. p. 1128. 
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The method used was to make the native look at his finger while I held 
a pencil nearer or beyond the finger and asked how many pencils he saw, while 
I watched his eyes to see that his fixation did not wander from the finger. Except 
in cases in which steady fixation was not kept up, two pencils were seen I then 
covered one eye and asked which of the pencils had disappeared. In all cases the 
pencil that was said to disappear corresponded to the covered eye. The disappearance 
of the homonymous image when the pencil was farther than the finger, and of the 
heteronymous image when nearer, gave an objective means of determining the reality 
of the double vision, which one would otherwise have had to take on trust. I t seemed 
as if the natives were capable of observing double images as readily as the average 
European, 

The analogous experiment in the case of touch, known as Aristotle's experiment, 
was also found to succeed readily with these people. 

Perhaps the main interest of these observations is to show that the Torres Straits 
people were certainly quite as good observers as the average European, Both these 
observations and also those previously described" on the colour vision of the peripheral 
retina (p, 75) show that the natives were able to keep up for some time the effort of 
attention necessary for the steady fixation of an object even while observing objects in 
some other part of the field of vision. 

It is generally agreed that the newly-born child of European parents does not 
show coordinated eye movements, while definite movements of binocular fixation are 
absent for about the first ten days of life, Donders and Engelmann* have, however, 
recorded definite binocular fixation with movements of convergence in one child within 
a few minutes' after birth, but this was certainly an exceptional case. Several children 
were born while we were in Murray Island and I examined several as soon as possible 
after birth. In all except one case, the children were asleep or so sleepy that the 
point in question could not be investigated, but with one child I was more successful. 
This child was the younger of twins, I saw him three or four hours after birth, and 
then neither he nor his brother opened their eyes while I was present. When seen 
again about twelve hours after birth the younger was awake and showed good eye 
movements; in lateral movements the two eyes appeared to go well together. He was 
watched for a long time without any divergence of the eyes being seen. Occasional 
movements of convergence were seen but I could not satisfy myself that he definitely 
followed the movements of an object moved away from and towards him. The elder 
child continued in the same sleepy state as when seen earlier. 

An isolated observation of this kind is not, of course, of much importance but it 
is interesting that a condition which appears to be very exceptional in European 
children should have been observed in one of the few opportunities which occurred of 
watching newly-born Papuan babies, 

1 Archiv f, Ophthalmol Bd. xvii. Abth. ii. S. 34. 

13—2 
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ESTIMATION OF LENGTH BY THE EYE. 

A few observations were made with a piece of apparatus which I have used for 
some years in work on the visual estimation of length. I t consists of a flat, ebonite 
rod, 28 cm. long, 10 mm. broad and 2*5 mm. thick. Along this rod there slides a 
cursor carrying an ivory plate of the same breadth as the rod, so that any given length 
of the black rod may be marked off. The back of the rod is graduated, and the 
moveable slide (cursor) carries on its posterior surface another scale with a pointer, so 
that the length of the distance marked off can be determined. The observer is given 
one of a number of similar flat rods varying in length from 3 to 20 cm., and has to 
move the cursor with its ivory plate till a given length of the rod is marked off which 
appears by the eye to be equal to the given rod (the standard). The length marked 
off is read on the scale at the back, and the operation is repeated a given number 
of times. 

Unfortunately I did not begin to make observations with the apparatus till late 
in our stay in Murray Island, and I only give the figures of four elderly men in 
Table V*. 

TABLE V*. 

Name 

Harry (Mamus).., 

Ulai 

Jimmy Dei 

Capsize 

Age 

over 60 

55—60 

4 5 - 5 0 

40—45 

Standard 

80 mm, 

160 „ 

80 „ 

160 „ 

80 „ 

160 „ 

80 „ 

160 „ 

A 

74-6 

152-7 

79-75 

149-4 

76-8 

160-1 

77-75 

153-45 

B 

88-6 

172-2 

81-5 

147-9 

i 

77-5 

164-6 

80-4 

166-6 

m.v. 

3-48 

7-28 

5-8 

1-92 

2-2 

3-36 

2-28 

3-28 

C 

60-6 

133-2 

78-0 

150-9 

76-1 

155-6 

75-1 

140-3 

m,v. 

3-52 

8-64 

0-8 

3-08 

-36 

1-92 

3-52 

3-36 

Two standards were used in each case, one 8 cm, and the other 16 cm, in length. 
Ten measurements were made with each standard; in the first five observations, the 
moveable slide was moved inwards so as to shorten a long distance till it appeared 
equal to the standard; in the second five observations, the cursor was moved outwards, 
lengthening a short distance till again equal to the standard. 
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In Table V* the figures in column A give the averages for the whole ten ob
servations; those in column B, the averages for the first five observations when moving 
the cursor inwards, and those in column C, the averages when moving the cursor 
outwards. The other columns give the mean variation of each set of observations. 

The cases are very few in number, but one or two features are fairly constant. 
There was a distinct tendency to make the variable length shorter than the standard. 
Care was taken that both standard and variable should be seen at the same visual 
angle and the constant error was not due to the variable being nearer to the eye 
than the standard. 

The starting-point of the cursDr had a marked influence on the results. With one 
exception (Ulai, with standard 16 cm.) the variable was made larger when a long 
distance had to be shortened than when a short distance had to be lenorthened, and 
in some cases the difference was very great. English observers when making similar 
observations are influenced in a similar way, and the same peculiarity is also very 
marked in the observations on the "Muller-Lyer" illusion to be described later (see 
p. 120). 

The mean variations are very irregular; they are, on the whole, larger for the 
larger standard, but varying degrees in which the factors of practice and fatigue have 
come into play, prevent any regularity in the relation between the two. 

BLSECTIOX OF LINES. 

A larger number of observations were made to show the degree of accuracy with 
which lines could be divided by the eye into two, three, or more equal parts. In 
all cases the lines used were 100 mm. in length. 

In Murray Island observations on bisection of lines were made on 20 men and 12 
boys, each of whom made a mark with a pencil at the point which appeared to him 
to be the middle of the line. Owing to the thickness of the pencil mark, it was in 
many cases not possible to measure the lengths of the two halves with any very great 
accuracy, and the results are not to be compared with those made by means of accurate 
apparatus. The difference between the two halves, however, usually amounted to more 
than a millimetre. 

At first some observations were made with both eyes open, some with only the 
right eye open, and others with only the left eye open. I t seemed, however, as if 
the extra trouble of keeping one eye shut or covered was sufficient to distract the 
attention from the main object, and as the observations made in a few cases did not 
show any obvious difference in the results for the two eyes, I discontinued the mon
ocular method and all observations were made with both eyes open. 

In dividing with both eyes, the average result for the 20 men was 51'4 : 486, i.e. 
the left half of the line was made too long; this occurred in 15 of the men, only four 
making the left half too short, while in one case the halves were equal. 

Nine men had three or more trials and their results are given in Table VI. together 
with the mean variations of each set of three (or more) observations. 
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Sambo was tested on two different occasions, and each time he made the left half 
much too long. It will be seen that the average result for the nine individuals included 
in the table does not differ appreciably from that of the whole 20, The extreme 
individual measurements were 57 : 43 and 46 : 54 made by Sambo and the Mamus. 

TABLE VI. 

Name 

Ulai 

Groggy 

Kaige 

Mabo 

Sambo 

Komaberi ... 

Zarob 

Tepem 

Age 

over 60 

55—60 

35—40 

35—40 

30—35 

30—35 

2 0 - 2 5 

20—25 
• 

18 

No. of 
measurements 

3 

3 

4 

3 

3 

5 

3 

3 

3 

30 

Left half 

48-7 

51-0 

50-0 

52-0 

54-7 

55-0 

52-0 

51-0 

48-7 

51-5 

Right half 

51-3 

49-0 

50-0 

48-0 

45-3 

45-0 

48-0 

49-0 

51-3 

48-5 

m,v. 

2-23 

2-0 

1-5 

•66 

1-77 

1-2 

-66 

1-33 

-43 

1-31 

The average result for the 12 boys was 50*1 : 49-9, Six of the 12 made the left 
half too long, and six too short. The error which seemed to be fairly constant in the 
men was not present in the case of the boys. The extreme individual measurements 
were 56 : 44 and 42 : 58. 

Six boys made six observations each. Their results and those of three boys who 
made three observations each are given in the following table. 

The number of observations made was too few to allow anv definite conclusions to 
be drawn, but there appeared to be a distinct tendency in the case of the men to make 
the left half too long, a tendency which was absent in the children. The average mean 
variation of the men was distinctly smaller than that of the children, showing that the 
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clifference was not due to greater inexactness and inconstancy of measurement in the 
former. 

In dividing a line with the right hand, one is apt to cover with the hand part of 

TABLE VII, 

Name 

Ebui 

Nanai 

Dela 

Jimmy Dauar .,, 

Depoma 

Tom (Tanu) 

Average 

Age 

13 

11 

10 

10 

10 

10 

Hi 

Hi 

11 

1st three observations 

L. 

50-3 

49-7 

48-7 

49-7 

48-0 

51-0 

51-0 

49-7 

520 

50-01 

R. 

49-7 

50-3 

51-3 

50-3 

52-0 

490 

49-0 

50-3 

48-0 

49-99 

m.v. 

l-IO 

5-10 

1-10 

-43 

2-00 

1-33 

1-33 

-9 

2-66 

1-77 

2nd three observations 

L. 

52-3 

51-3 

48-3 

48-3 

48-7 

48-3 

R. 

47-7 

48-7 

51-7 

51-7 

51-3 

51-7 

m.v. 

3-57 

•9 

-9 

-9 

-43 

1-57 

the right half of the line. It is possible that in some cases the greater length of one 
half may have been due to this, but in some cases in which one half was made much 
too long I have expressly noted that the line was not covered with the hand. 

In Table VIII . are given the results of the Murray Island adults and children who 
made three observations, together with the results of fifteen English students of psychology 
and twelve school children from the village of Girton near Cambridge\ also making three 
observations each. The latter ranged in age fi'om 9 to 15, and were on the average 
slightly older than the Murray Island boys included in the table. 

' I am very much indebted to Dr Lawrence, Rector of Girton, for his kind assistance in making these 
and other observations on the Girton children. 
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The extreme individual measurements of the students were 52 :48 and 46 : 54. 
Those of the children were 53 : 47 and 45 : 55. The left half was made too small by 
eight of the fifteen students and by nine of the twelve children, and only in the case of 
the youngest boy was the left made distinctly longer than the right half The error 
which was fairly constant in the English children was in the opposite direction to 
that of the Papuan men. 

TABLE VIII, 

Murray Island men ... 

Murray Island boys. . . 

Students 

Girton children 

No, 

9 

9 

15 

12 

L. 

51-46 

50-01 

491 

48-9 

R. 

48-54 

49-99 

50-9 

51-1 

Average m,v. 

1-31 

1-77 

•56 

1-27 

I t will be seen from this table that in the English students there is a slight 
tendency to make the left half of the line too small, and that this tendency was 
distinctly more marked in the English children. In the Murray Island children this 
tendency was absent, while in the Murray Island men the error was of an opposite 
nature, the left half being made too large. The number of observations was too small 
and the method too rough to justify one in attaching much importance to these constant 
errors, and speculating as to their explanation. I t is best to be content with recording 
the fact that nearly all the Murray Island men had a constant error in one direction, 
while the English individuals had an error in the opposite direction. 

I t is of more interest to notice the degree of accuracy and constancy with which 
the process of bisection was performed as shown by the mean variations. As might 
be expected, the average variation was much the smallest in the case of the students. 
There was, however, comparatively little difference between the average mean variations 
of the Girton children and those of the Murray Islanders. The Girton children were 
better than the Murray children, but the average for the latter was much raised 
by the very bad performance of one boy (Biskak)\ and further, the Murray Island 
children were hardly representative, most of the older and more intelligent boys not 
having made these observations. I have not yet been able to make observations on 
uneducated English adults for results which should be in some measure comparable with 
those of the Murray Island adults. The results given here show that the Murray Island 
man and boy are able to perform the simple operation of dividing a line into two 
equal halves with nearly as much accuracy and constancy as the English village child, 

1 It will be seen in Table VII. that this boy improved very greatly in his second set of observations. 
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I have already mentioned that a certain number of observations were made on 
the accuracy of halving a. line when only one eye was used. It has been found by 
Kundt* and others that the outer half is made too long, i.e. there is underestimation 
of the half whose image feiUs on the nasal side of the retina. The inaccuracy of 
division in Murray Island was very much increased when only one eye was used, but 
the error was in the same direction as in the case of binocular division. With the 
right eye the left half was made on the average 53*3 to 46*7 for the right half and 
with the left eye the figures were 52*46 to 47*54. The errors were in the same direction 
in the • case of each eye. One man, Dela, made the left half as much as 60 mm. Only 
one individual, Madsa, a very intelligent young man, made the left half too short, viz. 
49 mm. These results only seem to show that the distraction occasioned by covering 
or closing one eye made the operation more difficult and increased the tendency to 
make the left half too large. 

The lines were also divided monocularly by a few children, their errors being much 
the same as in binocular division. 

These monocular observations do not bring out any definite result in themselves, 
but they led to the observation of facts which are not without interest. If one 
asks a number of Europeans to close each eye independently, one finds that many 
individuals cannot do so, or do so very imperfectly. The defect is usually greater 
in the case of one eye than the other, many individuals being unable to close the 
right eye while keeping the left open. The same variations were found among the 
Murray Islanders. Some could close and open each eye independently without any 
difficulty; others could close one eye more readily than the other as shown by the 
accompanying facial movements, while others were not able to close one or the other 
eye, difficulty being more often experienced in closing the right than the left eye 
independently of the other. One man could close neither eye independently. 

It is interesting that as regards this simple accomplishment, one finds the same 
variations as among Europeans. These people belong to a race who use the bow and 
arrow (now only used as an occasional game), but unfortunately I did not discover 
whether it was customary to close one eye while taking aim. 

DIVISION OF LINES INTO THREE AND MORE EQUAL PARTS. 

A certain number of observations were also made to test the degree of accuracy 
with which lines could be divided into three or more equal parts. After having 
halved a line a native would be asked to divide a line into three parts equal to 
one another; most were unable to do this directly and made several unsuccessful 
attempts, chiefly owing to the fact that it was difficult for them to grasp the fact 
that in order to divide a line into three parts, it is only necessary to make two 
marks. Some, however, understood at once and divided the line with tolerable accuracy. 

After having succeeded in dividing the line into three parts, they were told to 
divide it into four equal parts; most seemed to have learnt what was necessary and 

1 Annal d, Physik. u. Chem. Bd. cxx. S. 118. 1863, 

H. n. 14 
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did this at the first attempt. The chief exception was the oldest man, who only 
succeeded when I suggested to him that he should first halve the line and then 
divide each half. It is noteworthy that no one spontaneously adopted this method 
of dividing the line into four equal parts, all beginning from one end or the other. 

Most of those who had succeeded so far were readily able to divide the hue 
into five equal parts, but at six parts some failed, and only three men were able 
to divide the line into seven and eight equal parts. Both in the case of six and eight 
parts, no one began by bisecting the line. 

The fact that the natives had to divide a line successively into three, four, five 
and more parts made the problem very much easier than it would have been had 
they been asked directly to divide a line into a given number of parts. Unfortunately 
I did not ask anyone to divide a line into four or more parts who had not previously 
divided it into two or three parts, but I have little doubt that in such a case the 
attempt would have resulted in complete failure. 

In Table IX, the accuracy of division is shown by the mean variation of the 
individual parts into which the line was divided. Thus in dividing a line of 100 mm. 
into three parts, Ulai's figures were 36, 29, and 35 mm., varying from 33*33 by 2*67, 

TABLE IX. 

Name 

Ulai 

Groggy 

Kaiee 

Sambo 

Giaz 

Komaberi .,, 

Age 

55—60 

3 5 - 4 0 

35—40 

30—35 

30—35 

25—30 

20—25 

18 

3 

2-89 (3) 

3-07 (2) 

1-73 (I) 

2^4 (I) 

5^07 (3) 

3^73 (I) 

1-53 (3) 

3-53 (4) 

2-99 

4 

2-0 (6) 

1-0 (2) 

2-0 (2) 

3-0 (1) 

5-0 (I) 

2-0 (1) 

2-0 (I) 

2-0 (1) 

2-361 

5 

2-4 (2) 

4-0 (1) 

2-8 (1) 

4-4 (I) 

2-8 (I) 

2-8 (2) 

2-4 (2) 

3-09 

6 

2-4 (1) 

failed 

1-3 (1) 

failed 

1-74 (2) 

4-54 (I) 

•87 (1) 

2-17 

7 

1-57 (1) 

failed 

2-06 (2) 

2^43 (1) 

failed 

2^02 

8 

1̂ 75 (5) 

1-5 (1) 

1-5 (1) 

1-58 

1 Omitting Ulai, who only succeeded when he was told to first divide the whole line. 
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4'33, and 1*67 respectively and giving a mean variation of 2*89. In the third column 
of the Table are given the mean variations in dividing the line into three equal parts; 
in the fourth column, those for four equal parts and so on. The figures in brackets 
give the number of trials in each measurement. 

In Table X. are given the mean variations of six Murray Island boys arranged in 
the same way as in Table IX. 

TABLE X. 

Name 

Ebui 

Dela 

Depoma 

Average, 
12 Girton children... 

Age 

13 

I I 

10 

10 

10 

10 

3 

•4 (2) 

7^07 (2) 

1-73 (2) 

2^2 (I) 

-89 (2) 

2-2 (3) 

2-41 

2-09 

4 

2-5 (I) 

•5 (2) 

5-5 (3) 

2-5 (I) 

•5 (1) 

4-0 (I) 

2-58 

2-08 

5 

4-8 (I) 

2-0 (1) 

2-0 (2) 

1-2 (I) 

2-0 (I) 

2-4 

2-3 

6 

1̂ 97 (1) 

failed 

failed 

failed 

7 

failed 

It will be noted that all the boys with one exception required more than one trial 
before they succeeded in dividing into three parts. Not much importance can be 
attached to the averages under the circumstances, but it may be noted that those for 
the children are consistently smaller than for the adults, i.e. the accuracy of division 
was greater in the children. 

At the end of Table X. I have added the average variations for twelve Girton 
village children, and it will be seen that these are slightly smaller than those of the 
Murray children. One is not justified in comparing the two directly, but so far as 
they go, they tend to show that as soon as the Papuan understood what he was to 
do, he was not very inferior to the English child. There is one point in which, to 
my surprise, the English children resembled the islanders. With one exception (the 
eldest girl), none divided a line into four parts by dividing first into halves and 
then subdividing these. Even the girl who did this in the case of quadrisection, did 
not do so when dividing into six equal parts but began at one end. 

14—2 
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There were a few other points of interest. All the English children with one 
exception (the youngest girl) divided the lines from left to right, i.e. in the same 
direction as in reading. Of the eight Murray men, four went from left to right, 
three began at the right-hand end, while one did some lines in one direction and 
some in the other. All the six Murray Island children, on the other hand, began at 
the left-hand end and divided in the same direction as that customary in reading, and 
there can be little doubt that this was due to the influence of their school education. 

Another feature which occurs in most cases is that the first division is made too 
small. This is more marked in division into four and five than into three parts, and 
is an obvious consequence of the procedure. After having divided into three parts, 
the observer knows that he has to make the divisions in the next case smaller, and 
there is a natural tendency to overdo this. The same tendency to make the first 
division too small was very marked in the Girton children. 

Taking into account both the number of trials necessary before the lines could 
be divided successfully and the degree of accuracy as compared with the Girton 
children, we may conclude that the Torres Straits natives were distinctly deficient 
in this operation. When, however, one remembers the difficulty in language, and in 
ui^derstanding what was to be done, and secondly their deficiencies in numeration, the 
results were surprisingly good. It has already been mentioned that in their own 
language these people only have definite words for one and two, and are now accus
tomed to use English numerals, and their powers of counting are still very defective 
(see p. 33), 

ESTIMATION OF VERTICAL AND HORIZONTAL LINES. 

The erroneous estimation of vertical as compared with horizontal lines was tested 
by giving a native a horizontal line 100 mm, in length and asking him to draw a 
vertical line from its central point and to make the vertical line of the same length 
as the horizontal hue. He was then given another horizontal line and was asked to 
draw a similar vertical line at one end of the horizontal line. Finally he had to 
draw a vertical line through the middle of the horizontal line so as to make a cross 
of which the vertical should be equal in length to the horizontal limb. These three 
forms of the illusion will be spoken of as No. 1, No. 2, and No. 3. 

Most of the natives understood the procedure readily. Several attempted to measure 
roughly with their fingers and a sharp look-out had to be kept that this was not 
done. After they had drawn the lines I endeavoured to ascertain whether they were 
satisfied that the lines were equal (okakis). If I had asked whether they had made 
the line too short or too long, I should obviously have run the danger of suggesting 
that the lines were not equal and I was therefore always careful to ask if the line 
was "taupai, piripiri, or okakis" (short, long, or equal). If a native thought he had 
made the line "taupai," he was allowed to lengthen it; if "piripiri," I covered the 
upper part of the vertical till it appeared to him to be "okakis" and the new upper 
end was then marked. The vertical in No, 2 was usually made longer than in No. 1, 
and after doing No. 2, several of the natives returned to No. 1 spontaneously and 
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lengthened the line. I allowed them to do this but marked oflf the original length 
of the line and have used that in the tabulation of my results. 

As a test that the people had understood and had grasped the idea of making 
the two lines equal, I often allowed them to measure, usually with a piece of grass, 
after they had finished and they did this quite correctly. In many cases the vertical, 
especially of No. 1, was made so short that I suspected that they were making it equal 
to half the horizontal instead of the whole, and the way in which they measured 
allowed one to see whether this was the case or not. Several of the natives were 
very surprised and interested in their errors and several proceeded spontaneously to 
lengthen their lines, thus Dick Tui had first made No, 2 only 55 mm.; after measuring 
he lengthened it to 92, but then thought that he had made it too long. He also 
lengthened the vertical in No. 1 from 50 to 77 and from 58 to 85. Of the others 
who made the vertical in No. 1 very small, Meiti seemed to understand. He first 
made No, 1 only 50 mm, and I then caught him measuring with his fingers, after 
which he lengthened the line to 65 mm,; nevertheless, on doing the test a second 
time, he again made the vertical only 50 mm, in length. Wag first made No, 1 55 mm,, 
and then lengthened it slightly after having done No. 2, Taibi who made No, 1 55 
and 58 in two trials seemed to understand perfectly, Gi, on the other hand, was 
doubtful; he was always very slow and had a good deal of difficulty in understanding 
what was to. be done, but he remained quite contented with his line of 49 mm., even 
after having been shown the lines which other natives had drawn, Dela who made 
his line in No, 1 only 50 mm, in length, measured perfectly correctly afterwards, and 
Jimmy Rice in his first trial made No, 1 72 mm, in length but he was certain that 
he had made it "piripiri" and shortened it to 63 mm. The very low figures were not 
due to misunderstanding but were made by natives in whom either the illusion was 
very marked or who were careless in making the two lines exactly equal. 

The results of twenty Murray Island men are given in Table XI, The figures give 
in millimetres the lengths of the vertical lines which appeared to the men to be equal 
to a horizontal line 100 mm, in length. 

In the case of those men marked with an asterisk the test was performed twice, 
and the figures are averages of two observations. In the case of one man. Sambo, 
the figures are the averages of three observations. It will be seen that there was no 
diflference between the average and the median. As some men made two or more sets 
of observations and others only one, I have also given the average obtained by taking 
only the first observations of the former. It diflfers hardly at all from the other average 
which shows that there was no special tendency for the illusion to change when more 
than one observation was made. The figures for M,V.̂  give the mean of the deviations 
of the individuals from the average. It is distinctly larger in the case of the first 
observations only. This is of course perfectly natural, for when an individual makes 
two or more observations the average of these will in most cases be nearer the general 
average than will the individual observations. 

^ I may here recall the fact that m.v, in Tables V—VIII is used as a guide to the accuracy of an 
individual, while M.V, in this and following tables is used as a guide to the variability of the individuals 
making a given measurement (see Introduction, p, 6). 
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TABLE XI. 

Horizontal line, 100 mm. 

Name 

Ulai 

Gi 

Kaiee* 

Groggy 

Dick (Tui)» 

Wag 

Dela 

Meiti* 

Komaberi 

Taibi* 

Tapau * 

Tepem 

Madsa 

Ber6* 

Average 

M V 

Average, 1st observations only 

M.V., 1st observations only ... 

Age 

over 60 

55—60 

40—45 

35—40 

35—40 

30—35 

30—35 

30—35 

30—35 

25—30 

25—30 

25—30 

25—30 

20—25 

20—25 

20—25 

20—25 

18 

18 

17 

No. 1 

66 

63 

49 

69 

88 

61-5 

66-3 

88 

54 

55 

50 

50 

55 

77 

81 

56-5 

64-5 

69 

71 

71 

65-2 

65-2 

9-39 

65-7 

10-13 

No. 2 

70 

79 

81 

70-5 

89 

65-5 

73-3 

81 , 

62-5 

93 

65 

78 

70 

83 

82 

71 

72 

86 

84 

85 

77-0 

78-5 

7-36 

77-0 

7-85 

No. 3 

72 

116 

76 

97 

86 

83-5 

78 

75 

91^5 

109 

94 

89 

99 

106 

89 

95^5 

99-5 

93 

86 

92-5 

91^4 

92-0 

8-78 

90-1 

9^75 
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TABLE XII. 

Name 

Ebui* 

J immy Rice* 

Tom (Tanu) 

Dela* 

M.V 

JJKL* V a • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • * 

Age 

13 

13 

12 

11 

11 

11 

11 

11 

10 

10 

10 

10 

No, 1 

60 

78 

87 

84^5 

92 

76 

89 

81 

86-5 

73 

68-5 

78-5 

79-5 

80 

7-27 

795 

7^67 

No. 2 

68^5 

835 

94 

95 

98 

78 

85 

87-5 

84-5 

76^5 

76^5 

78 

83-7 

84 

6-92 

84^3 

7-93 

No. 3 

97 

1135 

91-5 

110-5 

100 

93 

89 

113 

88 

82 

104-5 

87-5 

97-5 

95 

12^05 

99-4 

12^84 
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The average length of the vertical line in No. 1 was distinctly smaller than m 
'̂(>. 2, and in No. 2 than in No. 3. There was great constancy in this respect; only 

one man (Mabo) made the vertical in No. 1 longer than in No. 2, and only three men 
made No. 3 shorter than No. 2. 

I t was in No. 1 form of the test that the very small verticals were drawn on which 
I have already commented. The figures given in the foregoing table support the view 
that these observations were genuine and not due to misunderstanding, for the table 
shows regular gradations between these low figures and the maximum (88). There is 
no break in the series as there should be if the lowest results were due to the fact 
that the vertical was made equal to only half the horizontal line. I t may be noticed 
that only four of the 20 men made the vertical longer than 75 mm., i.e. in 16 out of 
20 men the illusion exceeded 25 per cent. 

In Table XII. are given the figures for 12 Murray Island boys. The figures for 
the majority (marked with asterisks) are the means of two observations, and as in 
Table XI. give the height of the vertical line in millimetres. 

As in the case of the men, there was very little difference between the average and 
the median. The difference is most marked in the case of No. 3, which is quite natural 
when one looks over the figures and observes such measurements as those of Ebui, Captain 
and Biskak. The averages for the first observations do not differ greatly from those of the 
other averages, the diflference again being most marked in the case of No. 3 form of the test. 

The boys made the vertical line longer than did the men in all forms of the test, 
i.e. the illusion was apparently less marked. The figures for the three forms stood in 
the same relation to one another as in the case of the men, but the diflferences were 
much less marked and the individual observations were not quite so consistent, three 
boys making No. 1 longer than No. 2, although only one made No. 3 shorter than 
No. 2. The mean variation of the individuals from the average was less than that of 
the men in the case of No. 1, but very much greater in the case of No. 3. 

Only two men did this test in Mabuiag. Of these, Waria was one of the most in
telligent men in Torres Straits, and he did the tests more correctly than anyone else. 
His figures for two observations were 96 mm. in each case for No. 1; 99 mm. and 
97 mm. for No. 2, and 94 mm, and 93 mm. for No. 3, The other man, Gigib, was 
not very bright; his figures were 80, 89*5 and 107-5 mm. respectively. The word used 
for short in Mabuiag was " taupaing," for long " kukitalunga," for equal "mataminar," 
and for middle " matadadal." 

When at Bulaa in central British New Guinea, Mr Seligmann tried the test on 
seven young men ranging in age from 16 to 25. The results were similar to those in 
Torres Straits. In the first form of the test the average was 61'4 mm. with a maximum 
of 77 and a minimum of 50 mm. In the 2nd form the average was 90-3 with a maxi
mum of 129 and a minimum of 71. The average in this case was very much pulled 
up by the maximum observations. 

In the third form of the test no less than four made the vertical too long, and one 
as much as 147, the result being an average of 105 mm.; the minimum was 73 The 
results, though scanty, show the same general behaviour in doing the test as in Torres 
Straits. 
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A Fly River man was also tested in Murray Island. His observations were (i) 65, 
(n) 74, (iii) 87. 

One Samoan boy, age 14, was tested in Murray Island. His averages of two obser
vations were (i) 76, (ii) 905, (iii) 110-5. 

I have made observations on a number of English people by exactly the same 
method. In the following comparative table I have given the results for the same 15 
students of psychology and 12 children of Girton village who made observations on line 
division. I have been unable at present to make similar observations on uneducated 
English adults. In both the students and the children there was no appreciable diflfer
ence between the average and the median result and therefore I have not given the 
latter. 

The maximum and minimum measurements made by any individual in each group, 
and for each form of the test, are also given. 

TABLE XIII, 

Comparative Results. 

Murray Island men 

Murray Island boys 

English students... 

Girton children ... 

No. 

20 

12 

15 

12 

No. 1 

Average 

65^7 

79-5 

89-0 

78-2 

Max./Min. 

88/49 

97/66 

101/73 

92/62 

M,V, 

10-13 

7-67 

5-73 

8-53 

No, 2 

Average 

770 

84-3 

92-5 

88-7 

Max./Min. 

89/55 

109/63 

112/81 

100/82 

M.V. 

7-85 

7-93 

4-37 

4^8 

No. 3 

Average 

90^1 

99^4 

94-5 

90-7 

Max./Min, 

111/75 

129/85 

106/81 

115/70 

M,V. 

9-75 

12-84 

3-43 

9-28 

On comparing the four groups in Table XIII, it will be seen that the illusion was 
most marked in the case of the Murray Island men. They diflfer from the other groups 
especially in the first form of the test. The mean variation of the individuals from the 
average is large, viz. 10"13, but I have already given reasons for believing that the 
results were genuine and not due to misunderstanding. 

There was little diflference between the Murray Island and the Girton children, 
especially in the first two forms of the test. The results of the Murray Island boys in 
the third form of the test were not very satisfactory as the large mean variation shows. 
The largeness both of the average and of the variation was, however, chiefly due to 
the presence of four boys who made the vertical too long. The illusion was least pro
nounced in the case of the students of psychology. This must be partly ascribed to 
the fact that they were acquainted with the illusion, and in more than one case had 
been trained to overcome it, 

H. n. 15 
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I am not acquainted with any previous investigation of this illusion on a number of 
individuals, but numerous investigations have been carried out by individual workers. 
Chodin^ found that the illusion varied with the length of the standard line and was 
most marked for a distance of 80 mm,, in which case the illusion amounted to 9-5 per 
cent, Wundt states that the illusion is more marked in distances between points than 
with lines, and may in the former case amount to 20 per cent. This was approximately 
the extent of the illusion for the No. 1 form in both Murray Island and Girton children, 
while in three of the English students the illusion reached or exceeded this extent in 
this form of the test. 

The most interesting fact, however, brought out in the comparative table is that 
all groups, Papuan and English, adults and children, agree in making the vertical line 
shorter when drawn from the middle of the horizontal line than when drawn at one 
end, and shorter in the latter form of the test than when it is drawn so as to form 
a cross. The diflference is most marked in the case of the Murray Island men and 
least marked in the English students, while the black and white children occupy an 
intermediate place as they do in respect of the absolute amount of the illusion. So 
far as I am aware, this diflference has not previously been observed. 

The magnitude of the illusion in the No, 1 form is probably due to the fact that 
there is a tendency to compare the vertical line, not with the horizontal line as 
a whole, but with each of the halves into which the latter is divided. 

Several English individuals who have done this test, and have made the vertical 
line very little shorter than the horizontal, have told me that they imagined the 
vertical line divided into two halves, and compared each of the halves with the halves 
of the horizontal line, and by this means were able to greatly lessen the illusion ̂  
This observation illustrates very well one cause of diflference between the results of the 
savage and the cultured measurements, for one may feel fairly confident that such an 
artificial method was not employed by the Murray Islander, 

The second form of the test seems to be the simplest and gave the most uniform 
results. Except in the case of the Murray Island boys, the mean variation of the 
individual observers was much smaller than in the first form of the test. The second 
form of the test is probably most nearly a measure of the erroneous estimation of 
vertical as compared with horizontal lines uncomplicated by other factors. 

The third form of the test gave results which I had not at all expected. In all 
the groups, the vertical line approached the horizontal line much more nearly in 
length. 

In many cases (five of the Murray Island men, five of the Murray Island boys, 
four of the English students and one of the English children) the vertical limb of the 
cross was made longer than the horizontal. Some of the Murray Island individuals 
who did this were certainly careless and not among the best observers, but I do not 
think there was any doubt that they understood perfectly well what they were doing, 

1 Arch. f. Ophthal. Bd, xxm, Abth, i. S, 92, 1877, 
2 The illusion would be lessened because the individual would get rid of the tendency to compare the whole 

vertical line with half the horizontal line and also, as Chodin has shown, the illusion is less marked for a line 
of 50 mm. than it is for one of 100 mm. 
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and did not see any very striking diflference between the two lines. It is noteworthy 
that this feature occurred in all four groups and also in the New Guinea natives 
examined by Mr Seligmann but I cannot suggest any satisfactory explanation. 

It is, however, readily intelligible that the illusion should be less marked in the 
cross than in the other forms of the test. It is natural to compare the halves of 
one line with the halves of the other line and, as already mentioned, the illusion is 
less for lines of 50 mm. than for lines of 100 mm. 

In the second place, I think it is possible that, even in the case of the Murray 
Islander and the child, the cross may give an idea of a figure in which any diflference 
in the relative lengths of the diagonals would produce an eflfect which would not be 
noticed in the lines thems^Jves. 

It occurred to me as possible that vertical distances below the horizontal might 
not be wrongly estimated in the same way, or to the same degree, as vertical distances 
above the horizontal, but in my own case there is no diflference, and I have since 
found that Chodin^ investigated this point and his figures show that there is no 
obvious diflference in the erroneous estimation in the two positions, Fischer*, on the 
other hand, found that the illusion was slightly greater in the case of the lower 
vertical arm of a cross than in that of the upper, the figures in the two cases being 
14"67 per cent, and 11'66 percent. 

In comparing the individual results for the Papuans and the English students, there 
is one point of some interest. The average results of the latter showed the characteristic 
diflference in the three forms of the illusion, but the English individuals were not so 
consistent in this respect as the Papuans, Seventeen out of the twenty Murray Island 
men made the vertical in No. 1 shorter than in No. 2, and in No. 2 shorter than 
in No. 3, but only eight of the fifteen students showed this feature. This is only one 
example of a point to which I have called attention in the Introduction, viz, that in 
some respects the results for students of psychology are less consistent than those of 
the Torres Straits islanders, and I am inclined to ascribe this result to the influence of 
a factor, viz. knowledge of the nature of the illusion, which is not present in the 
savage. The fact that some people make use of artificial aids, as in the observations 
I have cited, introduces another complicating factor in the case of the European. 

I have used the same test on all the members (112 in number) of an elementary 
boys' school. Each boy made the three measurements once only. The observations 
diflfer from those already described in that each boy was not watched individually while 
drawing his lines. The average lengths of the vertical lines in the three forms were 
88-7 mm,, 940 mm. and 99'6 mm. respectively. The three forms of the test showed the 
characteristic diflference, and as in the other groups a large number made the vertical 
in No, 3 longer than the horizontal. In all three forms, the vertical lines were made 
considerably longer than in the case of the Girton children, but this may be, at any 
rate partially, explained by the fact that, owing to absence of individual supervision, 
the boys were not given the chance of shortening their lines if they thought they had 
made them too long. In fact, my method was defective and I only mention these 

1 loc. cit. 2 j^rch. f, Ophthal. Bd, xxxvii. Abth. i. S. 102. 1891. 
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results because they show the characteristic relation between the three forms of 

the test. 
Psychologists are very divided in their opinions as to the cause of the erroneous 

estimation of vertical as compared with horizontal distances\ The apparent diflference 
in the lengths of two equal lines has been referred to the influence of the curvature of 
the retina; it has been supposed that the retina is more concave in one meridian 
than in the other, so that the extremities of equal lines stimulate retinal points a t 
diflferent distances from one another in the two meridians. If any such diflference in 
the curvature of the retina exists, it is certainly far too slight to account for the 
great diflference between horizontal and vertical lines which appear equal to one 
another. 

Perhaps the most popular explanation is that which refers the illusion to the 
influence of eye movements. I t is supposed that vertical movements of the eye require 
a greater muscular strain than those in the horizontal direction, and that the sensa
tions arising from the greater muscular strain form the basis of the idea of greater 
length. The influence of sensations arising from movements of the eyes in spatial 
perception has been greatly overrated ^ but in this case I think there is little doubt 
that, in looking at a figure representing the illusion, one seems to take in the hori
zontal distance at a glance while one's idea of the vertical distance is gained more 
slowly, and this diflference may be one of the factors producing the illusion. I t cannot, 
however, wholly explain the illusion, for this is present when a figure is instantaneously 
exposed, 

A factor, which is probably of some influence, is the size of the field of vision. 
Even in monocular vision the field is not circular but oval, the shortest diameter being 
vertical. In binocular vision, the oval shape of the field of vision (or field of sight) is 
still more pronounced and it seems quite possible that a vertical distance may be 
overestimated as compared with an equal horizontal distance because it forms a larger 
proportion of the field of vision. 

By many the illusion is given a purely psychological explanation. This and other 
illusions are referred to certain psychological tendencies which influence the process of 
perception. Thus, Lipps^ supposes that we ascribe certain mechanical activities to 
geometrical figures and believes that we ascribe activity more readily to vertical than 
to horizontal lines. 

So far as I am aware, it is not generally recognized by psychologists that the 
illusion in question and other similar illusions are extremely pronounced in children. 
My attention was first called to this point by Mr W. H. Winch, and I have since 
found that teachers are well acquainted with the fact. The pronounced character of the 
illusion in children and in people in the stage of mental culture of the Murray Islanders 
shows that the illusion is primitive and deeply seated, and that its source is to be 

^ It would of course be equally correct to say "erroneous estimation of horizontal as compared with vertical 

* See Schafer's Textbook of Physiology, vol, ii, p, 1136, 
3 Beitrdge zur Psych, u. Phys, d. Sinnesorgane (Helmholtz Festgruss), S. 219, 1891, 
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sought in some physiological condition, or if it is at present necessary to be content 
with a psychological explanation, this must be of a simple and primitive character. 

T H E MIJLLER-LYER ILLUSION 

Another visual illusion which I investigated quantitatively, was that first described 
by Muller-Lyer\ which has since been the subject of much controversy. 

In Fig. 2 the distance BC appears much longer than the distance AB owing to 
the influence of the adjoining oblique lines. 

FIG. 2. 

In investigating this illusion, I adopted the method first employed by Heymans"; 
the figure was drawn on a surface consisting of two parts, of which one fitted into 
a groove above the other like the lid of a box so that the upper could slide over 
the lower part. 

The distance AB was constant and the distance BC was variable. 
The line from ^ to a point D was drawn on the sliding portion while the rest 

of the figure was drawn on the underlying surface so that the line BC could be 
made of any desired length by sliding the cover backwards and forwards. The 
instrument was constructed of brass with the figure painted in black on a white 
background. 

The constant length of AB was 75 mm.; the oblique lines were each 20 mm, in 
length and were at an angle of 30° to the chief line. The thickness of the lines 
throughout was 2 mm. This thickness is greater than is desirable, especially owing 
to the fact that the lines tend to encroach on the distance AB and thereby increase 
the illusion. The instrument was constructed for me under great pressure of time 
and was not exactly accurate, and the results obtained in using it may not be directly 
comparable with those obtained by others, especially if thinner lines are used. The 
observations on both Papuans and Europeans described in this communication were, 
however, made with the same model and are strictly comparable. 

The problem given to a native was to slide the moveable part AD till BC 
appeared to him to be equal to AB; the result of his comparison could then be 
read oflf on a graduated scale on the back of the instrument. I first gave the in
strument with the slide out as far as possible and told the native to slide it in till 
the lines were equal (okakis). When this operation had been repeated five times, the 

1 Du Bois-Reymond's Arch. f. Physiol 1889, Supplement-Band, S. 263. 
^ Zeitsch. f, Psychol, u. Physiol, d. Sinnesorgane, Bd. ix. S. 221. 1896, 
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instrument was given with the slide pushed in and the native was told to pull it 
out till the lines were "okakis." This was also repeated five times. The slide was 
in all cases moved with the right hand and the instrument was so placed that the 
line AC was horizontal. Several of the natives wished to turn the instrument round 
or to hold it in other positions but I thought it best that all the measurements 
should be done with the instrument in one position, 

A certain number of men had their blood pressure tested with Hill and Barnard's 
sphygmomanometer by Mr McDougall while they were making the observations, for 
comparison with the results of other kinds of mental and muscular exercise. In these 
cases the slide was moved and adjusted by myself in response to the wishes of the 
men expressed by means of the words taupai, piripiri and okakis. In Tables XIV, 
and XV. I have marked the individuals tested in this way with an asterisk, and it 
will be seen that there was no obvious diflference between their measurements and 
those of the people who adjusted the slide themselves. 

The people understood readily what was to be done. As in the case of the illusion 
already described, a sharp look-out had to be kept to see that they did not measure 
with their fingers or with a piece of grass. After they had finished, the natives were 
asked to point out the lines they had been making equal and if there seemed to be 
any doubt, they were asked to measure so as to make sure that they had understood. 
There were two chief dangers. A native might notice a mark or. irregularity on the 
lower surface in one measurement and make use of it as an indication in his future 
measurements. One native who made BC exactly the same length in several successive 
measurements was probably going by some indication of this kind. The other danger 
was that they might think they had to make DC equal to AB. I have met with 
this mistake in English children as well as in Murray Island and a few unsatisfactory 
results which I obtained in Murray Island, before I was alive to this danger, may 
have been due to this error. The line of junction of the two parts of the instru
ment should be as inconspicuous as possible, but unfortunately in my hastily prepared 
instrument, the bevelled edge of the sliding portion was somewhat too obvious, I have 
found that English observers sometimes notice the length of CD in one measurement 
and are influenced by this in succeeding measurements, thus making their mean 
variations smaller than they would otherwise be. 

In Table XIV. the figures in column A give the average of the whole ten obser
vations; those in column B, the average of the first five when moving the slide from 
without inwards, the next column gives the mean variation of these five observations-
column C gives the average of the five observations when moving from within outwards' 
and the next column the mean variation of these. 

I t will be seen that all the individuals made BC considerably shorter than AB 
the average length of BC being almost exactly fths of AB, i..e. the two lines appeared 
equal to these natives when their real lengths were as 4 : 5 . 

The observations of a few individuals are not included in this table Three men 
made BC longer than AB, their average results being 82-2, 79-9 and 86-4 One of 
these was a very dull youth who probably misunderstood but the others were aood 
observers. They were, however, among the first cases I examined and I am afraid 
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that I may not have been suflBciently on my guard against the danger already mentioned 
of making CD equal to AB. Their mean variations were also very large, viz. 7*28 
and 4'72, 5*2 and 7*04, 4'0 and 8*96; and it would be misleading to include them 
in the Table. 

TABLE XIV, 

Murray Island men. 

Name 

Wanu* 

Smoke 

Papi 

Magi 

Billy Gasu 

DebeWaH* ... 

Barsa 

Dick Tui* 

Mabo 

Dela 

Beni 

Loko 

Jimmy Wailu... 

Dawita 

Madsa 

Baudu 

Ber6 

Average 

Age 

50—55 

45—50 

40—45 

40—45 

35—40 

35—40 

35 40 

30—35 

30—35 

25—30 

25—30 

25—30 

25—30 

25—30 

25—30 

19 

18 

17 

17 

A 

54-4 

49-8 

50-8 

64-7 

61-1 

64-1 

64-6 

60-0 

55 0 

59-3 

60-6 

63-8 

59-3 

63-2 

64-7 

57-6 

601 

63-6 

68-8 

60-29 

B 

50-0 

51-2 

53-6 

66-6 

62-2 

69-8 

66-2 

61-8 

55-2 

61-2 

62-6 

72-0 

60-0 

64-4 

65-2 

59-8 

62-2 

66-6 

76-0 

62-45 

m.v. 

4-80 

3-36 

3-12 

2^64 

6-32 

3-84 

3-76 

2-24 

2-64 

2-24 

1-28 

4-80 

3-20 

1-28 

1-92 

304 

-32 

3-68 

3-60 

3057 

C 

58-8 

48-4 

48-0 

62-8 

60-0 

58-4 

63-0 

58-2 

54-8 

67-4: 

58-6 

55-6 

58-6 

62-0 

64-2 

55-4 

58-0 

60-6 

61-6 

58-13 

m.v. 

1-76 

6-08 

4-40 

1-44 

6-40 

1-92 

1-60 

1-44 

3-68 

•52 

•72 

2^16 

2^72 

1-20 

•32 

1̂ 52 

1̂ 20 

1-36 

3-36 

2-305 

The figures of another man, Tapau, are also excluded. His figures were A 74*9; 
B 74-7, m.v. '4; C 75*0, m.v, -8, He was almost exactly right every time. He was, 
however, the first individual whom I tested and it is possible that he was using a 
mark or some other indication on the slide and unfortunately I did not test him 
on a second occasion. 
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One very striking result of these observations is that the final measurement is 
influenced to a considerable extent by the position of the slide at the beginning. 
When the part BC of the figure is shortened till it appears equal to AB, the former 
is made consistently (by all except one man) longer than when the apparatus was 
presented to the native with the slide pushed in, so that BC had to be made equal 
to AB by lengthening it. The result is of exactly the same kind as was found in 
the process of eye measuring (see p. 101). 

TABLE XV. 

Name 

Ulai 

Pasi* 

Jimmy Rice .,, 

DickTui 

Jimmy Wailu... 

Dubwai 

Ber6 

Average 

Age 

55—60 

45—50 

40 45 

40—45 

40—45 

35—40 

30—35 

30—35 

25—30 

20—25 

17 

A 

66-7 

691 

62-8 

72-3 

56-3 

64-2 

64-7 

53-7 

60-8 

63-7 

63-8 

63-46 

C 

64-8 

64-8 

60-6 

67-4 

53-2 

63-0 

66-6 

52-4 

58-4 

63-2 

60-8 

61-38 

m.v. 

6^24 

1-12 ' 
1 

2-32 

4-32 

2-16 

1-6 

3-52 

2-88 

3-36 

1-36 

2-72 

2-87 

B 

68-6 

73-4 

65-0 

77-2 

59-4 

65-4 

62-8 

55-0 

63-2 

64-2 

66-8 

65-54 

m.v. 

4-08 

1-52 

2-8 

•64 

1̂ 68 

1-52 

1-44 

1-6 

1-76 

-64 

2-56 

1̂ 84 

When a variable length is made equal to a standard, there is a distinct tendency 
towards a positive error if the former is made equal by a process of shortening and 
towards a negative error when made equal by a process of lengthening. 

This constant result with the Muller-Lyer illusion would seem to show that in 
making the two lines apparently equal, the natives were influenced by the idea of the 



VISUAL SPATIAL PERCEPTION. 121 

length with which they had started. There is, however, another possibility. I t is 
possible that the illusion tended to increase as a succession of measurements were 
made, in which case the smaller length of BC in the second five observations would 
be due to increase in the amount of the illusion. 

In order to find out if this was or was not the case, another series of observations 
were made in which the order was reversed; the first five observations were made 
equal by moving the slide from within outwards and the second five from without 
inwards. The results in Table XV. show the same diflference as in Table XIV., the 
second five observations giving in this case the greater length of the variable line. 

Table XV. shows very clearly that the diflferences in the measurements of the 
illusion are not due to the order in which they were made. The figures are 6245 :5813 
in the first series and 65'54 : 61*38 in the second and only one man (Jimmy Rice) 
in the second series departed from the rule. One man, Wasalgi, made a third 
series of five measurements beginning with the slide in, of which the average was 
61'6, m.v. 1"28, I t is diflficult to see how the diflferences can be explained in any 
other way than by referring them to the fact that the line BC was made equal to 
AB in one case by a process of shortening and in the other by a process of lengthening. 

I t may be noted that, except in the case of one man, Wanu, in Table XIV., the 
diflference in question occurred in those cases in which the slide was moved by myself, 
i,e. the diflference did not depend on a diflference in the motor processes of adjust
ment. The line BC was apparently seen longer in one case and shorter in the other. 

On comparing Tables XIV. and XV., it will be noticed that the illusion seems 
to have been less marked to the individuals in the second series. The latter were 
quite as intelligent and careful, if not better, observers than those included in Table 
XIV. and as will be noticed their average mean variations are very distinctly smaller. 
Three individuals, Jimmy Wailu, Dick Tui, and Ber6, were tested twice and come into 
both tables. The observations of the first-named diflfered very slightly on the two 
occasions, while in Berb's case the illusion seems to have been more marked on the 
second trial, his mean variation being also distinctly less, Dick Tui's first measure
ments are those recorded in Table XV, so that the illusion was less marked in his 
second observations. The fact, however, that in the latter he did not move the slide 
himself may have had some infiuence. The average in Table XV. is distinctly raised 
by the figures for two men, Jimmy Dei and Capsize, The former was one of the 
most intelligent and conscientious observers in the island, and he performed this measure
ment with extraordinary care and attention, taking twenty minutes to make the ten 
observations, and having too a very small mean variation. The illusion seems to have 
been very slight, especially when moving the slide inwards, but he told me afterwards 
that he took into account the fact that BC was made up of two parts and endeavoured 
to make BD and DC together equal to AB, Such a procedure would tend to con
centrate his attention on the central line so that he would have been less infiuenced 
by the other parts of the figure, and the small amount of the illusion may have 
been due to this. The other man, Capsize, made his observations carefully and his 
mean variation was not very large, I made him repeat the measurement, when his 
second result closely resembled the first, the figures being:—A 733, C 704, m.v. 1*28, 

H. n, 16 
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B 76-2, m.v. '96. I could not discover whether there had been anything unusual m 
his procedure but it is possible that he may have had the same idea as Jimmy Dei. 

The following tables give the results for ten Murray Island boys and nine girls, 
the letters having the same meaning as in the previous tables. 

TABLE XVI. 

Murray Island boys. 

Name 

Jacob (Gabi) ,,, 

Poi (Pasi) 

Jimmy Rice ... 

Captain 

Tom (Tanu) ... 

William (Tat)... 

Sailor (Gabi) ... 

Harry (Mamus) 

Depoma 

Age 

13 

13 

12 

11 

11 

11 

11 

11 

10 

10 

A 

631 

640 

52-8 

61-1 

51-4 

61-3 

64-8 

65-9 

55-8 

71-4 

61-16 

B 

62-8 

63-4 

52-0 

62-2 

56-2 

64-2 

67-4 

67-8 

56-0 

68-6 

62-06 

m.v. 

1-04 

2-72 

2-00 

-64 

2-72 

1-04 

2-08 

4-24 

4-40 

2-08 

2-296 

C 

63-4 

64-6 

53-6 

60-0 

46-6 

58-4 

62-2 

64-0 

55-6 

74-2 

60-26 

m.v. 

2-08 

3-28 

•88 

1-20 

-88 

1-28 

1-84 

2-80 

2-88 

1-44 

1-856 
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TABLE XVII. 

Murray Island girls. 

Name 

Mary (Kailu). , . 

Sidoi 

Maletta (Joani) 

Godaia 

Nei 

Kaunur 

Gada 

Maletta (Gabi) 

Age 

14 

14 

13 

13 

13 

12 

11 

10 

10 

A 

60^1 

629 

62^5 

632 

70^2 

631 

62^0 

639 

55^1 

62-55 

B 

61-4 

64^6 

632 

63-6 

72^8 

67^2 

64^0 

65-8 

57-6 

64-47 

m.v. 

•88 

2^72 

2^72 

2-88 

2-96 

1-76 

2-00 

2-24 

5-92 

2-68 

C 

58-8 

61-2 

61-8 

62-8 

67-6 

59-0 

60-0 

62-0 

52-6 

60-64 

m,v. 

1-72 

1-28 

1-44 

3-76 

1-92 

-80 

1-20 

-40 

2-08 

1-62 

The boys included in the above table moved the slide from without inwards in 
the first series and in the opposite direction in the second. In addition two boys 
were tested in the reversed order. Their figures were:— 

George (Pasi), 45-8, In 47-6, m.v, -88, Out 44*0, m.v, -8, 
Jimmy Dauar, 59*0, In 57-6, m.v, 192, Out 60-4, m.v, 232, 

There appears to have been no important diflference in the amount of the illusion 
in the children and adults. The mean variations were distinctly smaller than those 
of the first series of men, though not differing greatly from those of the second 
series in Table XV. The girls unanimously showed the characteristic diflference due 
to the position of the slide at the beginning of the measurement, but the boys were 
much less uniform, no less than five out of twelve boys failing to show this feature. 
It is perhaps interesting that of these five boys, four (Jacob, Jimmy Rice and the 
two sons of Pasi) were among the cleverest boys in the school, while the fifth 
Depoma, was more or less exceptional in everything he did. This boy had also the 
highest result among the children, but he understood perfectly and appeared to make 

16—2 
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his measurements in the same way as the others, and his mean variations were each 
below the average. 

In the following table are given the results of observations on English adults 
and children for comparison with those of the Murray Islanders. I have divided the 
English adult observers into two groups, the first group (A) being made up of students 
and others well acquainted with the illusion (who, nevertheless, tried not to be 
influenced by their knowledge), and the second group is made up of individuals who 
had no special knowledge of the illusion, though several were more or less acquainted 
with the figure owing to its use as an advertisement. As in the case of the other 
illusion, I have not as yet been able to make observations on people as totally un
acquainted with the illusion as were the people of Torres Straits. 

TABLE XVIII, 

MiJLLER-LYER ILLUSION. 

Comparative Results. 

Murray Island men 

Murray Island boys 

Murray Island girls 

English adults, A. 

English advilts, B. 

Girton children ... 

English 

No. 

19 

10 

9 

15 

15 

12 

38 

42 

A 

603 

61^2 

62^6 

55-4 

55-8 

55-8 

61^1 

55-6 

Max. 

68-8 

71-4 

70-2 

67-2 

66-4 

68-4 

71-4 

68-4 

Median 

60-6 

62-2 

62-9 

55-8 

54-7 

56-3 

62-2 

55-8 

Min. 

49-8 

51^4 

55-1 

45-6 

48-4 

43-5 

49-8 

43-5 

B 

62-5 

62-1 

64-5 

57-0 

56-8 

58-9 

62-8 

57-4 

m.v. 

3-06 

2 3 

2-68 

P79 

201 

2-56 

2-77 

2^09 

C 

58-1 

60-3 

60-6 

53-8 

54-8 

52-7 

59-3 

53-8 

m,v. 

2-3 

1-86 

1-62 

1-42 

1-6 

1-76 

203 

1̂ 58 

M,V, 

382 

4-7 

2-33 

5-99 

3-67 

605 

3-89 

5^02 

The three Murray Island groups show a remarkable correspondence with one 
another, and the three English groups show a similar agreement with one another. 
The English and the Papuan groups, on the other hand, are distinctly separated. The 
correspondence and the diflference are shown equally well in columns A, B, and C. 
The close agreement of the diflferent groups of the two sets of observers allows one 
to attach more importance to the want of agreement of the two sets with one another 
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than might perhaps be otherwise justifiable. The illusion appears to be distinctly less 
marked to Murray Islanders than to the Europeans. This is shown not only by the 
average but by the maximum and minimum observations, and also by the median 
observations, which diflfer but slightly from the averages. 

The characteristic relations between the figures in columns B and C come out 
clearly in every group, i.e. in every group the average measurement when the slide 
was pushed inwards was distinctly larger than when the slide was pulled outwards. 
The diflference was least marked in the Murray Island boys, and the English group 
who were not especially familiar with the illusion and was most marked in the English 
children. The English and the Papuan groups, each taken as a whole, show no obvious 
diflference in this respect. 

The average mean variations of the diflferent groups in making their measure
ments show a distinct superiority of the English over the Papuan observers, but it 
will be noticed that the Murray Island children do not diflfer appreciably from the 
EngHsh children and the unpractised group of English adults. It is the diflference 
between the Murray Island men and the English group A (all practised observers) 
which makes the average mean variation of the English observers superior to that 
of the Papuans, Taking this fact into account, the average mean variations of the 
Murray Islanders show that they performed the operations involved in the test with 
a degree of constancy and accuracy, very slightly inferior to an equal number of English 
people. 

All groups agreed in having a smaller average mean variation in the second set 
of five observations than in the first set. This diflference was present in the same 
degree among the Murray Islanders who reversed the order in which the slide was 
moved (Table XV,). The improvement was slightly greater for the Murray Island 
than for the English observers, i.e. 26*7 per cent. : 244 per cent,, and was distinctly 
more marked in the Papuan than in the English adults. The fact that the mean 
variation shows a greater decrease in the second set of observations may mean that 
the Papuans improved more by practice or that they were less influenced by fatigue, 
slackening of interest and loss of concentration of attention. There can be little doubt 
that it was the former factor which had the most influence. 

As I have already mentioned, the results obtained by my instrument are not 
to be exactly compared with those obtained by other methods owing to diflferences 
in the thickness of the lines, etc. HeymansS however, found that, with a figure, in 
which the angle of the slanting lines was 30° and their length 20 mm., the illusion 
amounted to 23'2 per cent. This is less than the amount of the illusion in my 
English observers, viz. 25"9 per cent., but is distinctly greater than that of the Murray 
Islanders, viz. 18*5 per cent. Heymans' observations were only made on a few indi
viduals, chiefiy professors and students, and the figure given above is the result of 
one observer. So far as I have been able to find, Binet''* is the only previous worker 
who has measured the illusion in a number of individuals. His observations were 
made on 105 children. He used a diflferent method to that employed by me, and 

^ loc. cit, 
2 Revue philos. T. XL. p . 11. 1895, 
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obtained diflferent results according to the size of his model. With a standard line 
10cm. in length, he found that the illusion amounted to 188 per cent, in the older 
children, who varied in age from 10 to 14 years. With a smaller standard, 2 cm. 
in length, the illusion was still more marked. 

In a group of younger children, ranging in age from 7 to 12 years, the illusion was 

more marked, amounting to 24 per cent. 
In Binet's figure the slanting lines were at an angle of 45°, the line with obtuse 

angles was the standard and that with acute angles was variable. Binet's results 
cannot be directly compared with mine, but the per centage illusion does not diflfer 
in any marked degree from those obtained with my instrument, that for the elder 
children agreeing almost exactly with the Murray Island figures, and that for the younger 
children agreeing closely with that of my English observers. The average mean variations 
of Binet's children were very distinctly larger than those of any of my groups, the 
former amounting in one case to over 10 per cent, of the standard while the maximum 
mean variation of my subjects, viz. that of the MuiTay Island adults, was only 4-1 
per cent. 

Binet's results, though obtained by a method quite diflferent from mine, showed 
the same characteristic diflference in the measurements according to whether the variable 
was presented in order of increasing or of decreasing magnitude. Binet found that 
the illusion was greater when the lines were made equal by a process of shortening. 
This is exactly the opposite result to mine, but the diflference is only apparent, 
and is due to the fact that the line with acute angles (AB of my figure) was the 
variable. AB was made smaller when it was presented in order of increasing length 
than when it was presented in order of decreasing length, the characteristic diflference 
being present in both groups of children and with both the large and small model. 

This illusion is most satisfactorily explained by a factor which may be expressed 
in several ways, Auerbach^ ascribes it to the influence of indirect vision. The 
apparent length of the lines AB and BC is influenced by imaginary lines filling the 
spaces on either side of the chief line. These will be shorter than the chief line 
in the case of AB and longer in the case of BC. Auerbach found that alterations 
in the figure tending to render the chief lines more prominent, reduced the illusion, 
while alterations tending to make the slanting lines more prominent increased the 
illusion. 

Another way of expressing the same fact is to suppose that the idea of the length 
of the line AB is influenced by the size of the figure as a whole, and similarly with 
the idea of the length of the line BC. There are other examples of figures in which 
the appearance of part of a figure is influenced by the appearance of the figure as a 
whole. 

There is no reason why a simple factor of this kind should not influence the Papuan 
as well as the European. The fact that the illusion seemed to be distinctly less 
marked to the Papuan than to the European may possibly be due to the fact that 
the former concentrated his attention more completely on the special task he was given 
to perform, viz. to make the lines AB and BC equal to one another, and tende*d to 

1 Zeitsch. f. Psych, u. Physiol, d. Sinnesorgane, Bd. vii, S. 152. 1894. 
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disregard the other lines present in the figure. The European, on the other hand, 
probably recognizes at once that he is dealing with more than the simple problem 
of the relative length of two lines and tends to regard the figure as a whole. 

As I have already more than once mentioned, I believe that the consistency of 
the results in Murray Island was due to the fact that the natives limited their 
attention strictly to the task they were given to perform, and the explanation which 
I suggest is in accordance with this belief. 

The figures in the last column of Table XVIII. , under the heading M.V, indicate 
the degree of the variation of the individual results within each group from the 
average result of the group. M.V. is an index of the variability of the individuals 
within each group. 

I t will be seen that there is a distinct diflference between the Papuan and the 
English observers, the former having the smaller mean variation, i.e., a number of 
Papuans gave results which were more consistent with one another than those of an 
almost equal number of English people, and the group of Murray Island men* varied 
from one another very much less than the group of practised English observers. 

This is another example of the fact that in some respects the unpractised and 
wholly ignorant inhabitants of Murray Island give more consistent results than Europeans 
practised in psychological observation. In the Introduction I have suggested that the 
greater consistence of the Murray Islanders may have been due to their total ignorance 
and to the fact that they gave their whole minds to the special operation they had 
to perform, and were not influenced by speculations founded on knowledge, in this case 
on knowledge of the illusion. 

There is, however, another possibility. I t is possible that the members of a small 
isolated community such as that of Murray Island may diflfer less from one another 
than the members of a highly complex community not only in physical characters, 
but in the mental characters involved in such an operation as they had in this case 
to perform. In general character and temperament we found that the natives of 
Murray Island diflfered from one another very widely, but it is possible that in the 
simpler mental features they may present more uniformity than is found among the 
members of a highly civilized community. 

The whole subject is obviously an extremely complex one which I hope to con
sider in a future Report, in which the variability of the natives of Torres Straits 
will be studied on the basis of all the data, both mental and physical, collected by 
the Expedition, I must content myself here with a suggestion of some of the factors 
involved in the problem. 

I have in the Introduction stated that the trustworthiness of the observations 
made by the natives of Torres Straits will be shown in most of the quantitative 
investigations both by the smallness of the mean variations and by the general con
sistency of the results. The figures given in Table XVIII, will, I hope, be held to 
support this statement. The very slight inferiority to the English observers in accuracy 
as shown by a comparison of the average mean variations (m.v.) and the remarkable 

1 It is true that the observations of four individuals were excluded from the Murray Island group (see p. 118), 
but these observations were so obviously unsatisfactory that it would not have been fair to include them. 



128 ANTHROPOLOGICAL EXPEDITION TO TORRES STRAITS. 

correspondence of the three Murray Island groups with one another would have been 
impossible if the Murray Islanders had not applied their full attention to their tasks 
or if they had failed to understand what they were told to do. 

OTHER VISUAL ILLUSIONS. 

In addition to the quantitative observations made on the two examples of visual 
illusion, rough observations were made with several other examples with the object 
of ascertaining whether the illusion was present or not. For this purpose I used the 
collection found in the "Pseudoptics" sold by the Bradley Martin Co. 1 may mention 
in passing that the natives were extremely interested in many of the experiments 
which can be shown with this collection, and anyone living among uncivilized races 
would probably find the collection very useful in interesting and amusing natives quite 
apart from any scientific aim. 

Care had naturally to be taken not to suggest the illusion and the natives were 
therefore asked first simply to describe what they saw or were asked if there was 
any diflference in diflferent parts of a figure. Several of the natives showed their ap
preciation by measuring as they had done in the cases of the quantitative observations 
already described. 

In showing Zollner's and the allied figures, I pointed to diflferent parts of Fig. 3, 
and to the middle and ends of the parallel lines in Fig. 4 and Fig. 5, and asked 
if the distances were okakis (equal) or not. Several natives described diflferent (really 
equal) distances as taupai (short) or piripiri (long) quite in accordance with the normal 
appearance of the illusion, and some illustrated the apparent divergence and convergence 
of the lines by gestures which left no doubt that they saw the illusion. This was 
the case, not only with intelligent young men and boys, but also with two of the 
older men, Ulai and Sisa. On the other hand, Pasi, one of the most intelligent men, 
failed to see or, at any rate, to describe the illusion. 

FIG. 3. 
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FIG. 4 

FIG. 5 

None of the natives observed the apparent diflference in the shape of two squares 
filled with parallel lines when these were vertical in one square and horizontal in the 
other. Several persisted that they could see no diflference, even after leading questions 
had been put. 

There were also many failures to see the illusion in Fig. 6 which is so very marked 
for European eyes. 

FIG. 6. 
H. II. 17 
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No single native saw any diflference in the size of a white square on a black 
ground and an equal black square on a white ground. Very good observers, who saw 
nearly all the other illusions readily, failed to see any diflference here, and I cannot 
help attaching some importance to this observation and believing that it shows that 
irradiation was less marked to the Papuan than to the European eye. The question is 
one of great importance in relation to visual acuity, and if it were established that 
irradiation is less marked in primitive races, it would help to explain any superiority 
in visual acuity which these races show. On the other hand, there is little doubt 
that irradiation depends largely on the refractive condition of the eyes and on the size 
of the pupils, and it may be that the absence or slight degree of irradiation is associated 
with one or other or both of these factors. 

The illusion of Fig. 7 (known as the chess-board illusion, first described by Miinster-
berg) was not seen by intelligent natives to whom it was shown. This illusion almost 
certainly depends on irradiation and it is therefore of interest that it was not observed. 

To my surprise the illusion shown in Fig. 8 did not succeed, except in the case of 
one of the most intelligent younger natives and a Samoan boy, I expected that the 
man would by all be seen as bigger. Most of the natives, however, took less interest 
in this illusion than in most of the others; if I had had a similar figure representing 
two Murray Islanders, I have very little doubt that it would have been most popular 
and the illusion would also probably have succeeded. 

FIG. 7. FIG. 8. 
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The appearances which were most successfully seen were those of a rotating spiral 
and of Fig. 9, illustrating visual perception of movement. The after-image appearances 
after looking at a rotating spiral were described readily and spontaneously by nearly 
all. I usually told them to look at my face after they had watched the spiral and 
they were all very excited and amused at the apparent swelling of the face which is 
seen after looking at inward rotation of the spiral. The men evidently saw the appear
ance readily and many described it very graphically with hand gestures, and it certainly 
seemed to me that they saw the appearance more readily than most Europeans to 
whom I have shown the same experiment. The appearance is, however, materially 
assisted by a good illumination and this may have accounted for the distinctness with 
which the natives seemed to see it. The apparent shrinking which follows outward 
rotation of the spiral was not observed so readily, and by some not at all, and this agrees 
with my experience among Europeans that the apparent swelling is more readily seen. 

FIG. 9. 

These observations brought out very distinctly the marked individual diflferences in 
temperament which one found among these natives. Most were extremely demonstrative 
and showed their astonishment and amusement in a very obvious manner, while a few 
looked stolidly at the rotating disc and at my face and described the appearances 
correctly while betraying as little interest or amusement as one would expect from 
the average English rustic. 

Another allied appearance which was seen readily by nearly all was that of Fig. 9, 
the contrast movement of the central toothed circle when the whole figure is given a 
rinsing movement. In nearly all cases the natives observed the apparent movement of 
the central part of the figure and described it correctly as being in the opposite 
direction to that of the surrounding circles and as slower. 

When in Mabuiag, I asked several natives if they had noticed any diflference in 
the size of the sun and moon at the horizon and zenith respectively. Some had 
observed the diflference and some had not. The drawings represented in Fig. 10 were 
made by Waria to show how he saw the sun and moon in the two situations. 

17—2 
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It wUl be noticed that he has not only represented both sun and moon as much 
larger at the horizon but also as flattened. These drawings add another indication to 
those akeady given of the excellent powers of observation of these people. 

B 

A. Sun at zenith. B. 
FIG. 10. 

Snn at horizon. G, Moon at zenith, D. Moon at horizon. 

A few observations were made with the object of ascertaining if the natives could 
observe the existence of the blind spot. For this purpose I used the figures provided 
in the Milton-Bradley collection. The experiment certainly seemed to succeed with 
several natives and owing to their power of steady fixation of the eyes (see p. 99) 
there is no reason why it should not do so. The difificulty was to obtain some kind 
of control over the statements of the natives and the only one I found practicable 
was to note the distances from the eyes at which an object was said to disappear 
and reappear. In the case of several natives, this agreed closely with the distances 
for my own eyes and I believe that the objects became invisible to these people, 
though I do not feel the same confidence in this experiment as in the others recorded. 

Another illusion on which a few observations were made was that of the appear
ance of relief of diflferent colours. A black velvet surface was used on which were 
pasted letters in red and blue, and the natives were asked whether they noticed any 
diflference—whether they were "maike," "murizge," or "okakis" (nearer or farther away 
or same distance). As is well known, some individuals see red in relief, the colour 
standing out in front of blue often very considerably, others see blue in front of red, 
the diflference depending mainly on the eccentricity of the pupils, those with nasal 
pupils seeing blue in front and those with temporal pupils seeing red in front. 

Of those tested several saw no diflference while several others said they saw blue 
"maike" and red "murizge"; only one boy saw red "maike." Of four natives who 
saw blue nearer than red, three had markedly nasal pupils and in another they were 
slightly nasal; in the fourth the pupils were median. The boy who saw red nearer 
had median pupils (see p. 11). Unfortunately I had no means of checking their state
ments, but I am inclined to think that the answers were genuine. 
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BY C. G. SELIGMANN. 

THE VISION OF NATIVES OF BRITISH NEW GUINEA. 

Visual Acuity. 

THE E method was employed throughout in the manner already described by 
Dr Rivers, except on one occasion at the mission school at Vatorata where Snellen's 
test types were used. All observations were made in the open air, either under a 
verandah or completely in the open. Observations among coast folk were begun at 
a distance of 15 metres from the type; this was, however, diminished to 12 metres 
when examining women and inland tribes. As a general rule little diflficulty was 
experienced in making natives understand the process, but three Garia youths who 
had successfully gone through the tests for colour vision, whether from shyness, stupidity 
or fear could not be made to understand what was required of them. Similarly a 
Bulaa woman, Derapa, who was quite unusually fat for a Papuan, could not or .would 
not understand, although the process was carefully explained to her in the Bulaa 
dialect. Again, in the only marked case of myopia seen, occurring in a Yule Islander 
with a reputation for cleverness among the local missionaries, considerable diflficulty— 
which might easily have been mistaken for lack of comprehension—was experienced 
in persuading the subject to allow himself to be even partially tested. 

Another source of fallacy was learning by heart, which occasionally was very 
quickly done. A Motuan who had been educated in the mission school was found to 
have learnt the line of No. 5 type after being taken through it twice, and to be able 
to repeat it correctly with his back turned to it. Another similarly educated Motuan 
repeated the line backwards correctly after a very short time. An attempt was made 
to ascertain how this was done, but I was unable to satisfy myself that he visualized 
the line, though possibly this occurred. 

It was several times noted that just beyond the limit of accurate vision the two 
horizontal positions uJ and m were mistaken for each other, as were the vertical 
positions E and 3 , while a horizontal position was never mistaken for a vertical or vice 
versd. 
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Some 50 Papuans, all natives of British New Guinea, were tested. Throughout 
these observations the ages of the subjects were judged by their general appearance. 

At Buhia ten males, all judged to be between 16 and 25, were tested. In all 

of these V was greater than J^, The average visual acuity of seven of these was ^ , 

the median -L4. and the maximum ^-. 
Two male albinos, judged to be about 45, were also examined at Bulaa; one of 

them who had lost one eye could decipher ^ , the other f, but in the latter case it 
was not clear that his limit had been reached. 

Ten Bulaa girls had an average of ^ ^ , a median of —^^ and a maximum of ^ . 
At Yule Island, as already mentioned, a single instance of myopia was seen; the 
subject in this case wrinkling his lids and narrowing the palpebral fissure when asked 
to look at a distant object, as among European myopes. Here too a case of marked 
hyperacuity of vision, exceeding anything met with in Torres Straits and approaching 
that of Kotelmann's Kalmuks, was seen. This man could read -^ without hesitation, 
and if it had been possible to test him further would probably have shown even 
more marked keenness of vision. 

Four Yule Islanders, including the above instance of hyperacuity, gave | , f, | , 
-^. Two Waima men could read ^ and | . Three Motuans examined at Vatorata 
could read J^, ^ and ^ respectively. Of inland tribes, nine Sinaugolo men had an 
average acuity of ^ , with a median of | , and a maximum of ^ . The acuity of 
two Sinaugolo women was | and | . 

Six hill men from the Sogeri country, some 25 miles inland from Port Moresby, 
were examined. Five of these gave f, f, f, f, f; the sixth man could easily read |^ , 
probably about ^ represented his visual acuity. 

Two Tatikaro men could both read | , a third (unfinished) could read ^ but not 
J^. Owing to their newness to civilization and the ease with which their attention 
was distracted it was not found possible to determine with absolute accuracy the 
visual acuity of the members of the last two tribes. I t is however believed that 
the above figures may be taken as approximately true, but erring perhaps on the side 
of unduly diminishing their visual acuity. 

I t will be readily seen from the above figures that the visual acuity of members 
of coast tribes was generally greater than that of inland folk. Omitting the Sogeri and 
Tatikaro men there remain nine Sinaugolo men examined under the most favourable 
conditions with an average visual acuity of ^ against seven Bulaa men with an average 
acuity of ^^' and, excluding a marked myope, a mixed group of 14 coast men from 
Bulaa, Port Moresby and Yule Island with an average acuity of at least ^^'^. 

The following table, of the same nature as that already given by Dr Rivers 
(p, 25), further brings out these diflferences. 

As regards sexual diflferences ten Bulaa giris and women had an average visual 
acuity less by 2-5 metres than the average of seven Bulaa men, while among the 
Sinaugolo the only two women examined were within a metre of the average of nine 
men. Although the above numbers are too small to allow a definite opinion, it would 
appear that at Bulaa at any rate, the visual acuity of women was less than that 
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of the men. It is perhaps noteworthy that the average of the Bulaa women agrees 
closely with that of the Murray Island girls tested by Dr Rivers, while that of the 
Bulaa men is distinctly superior to that of the Murray Island men. 

This might be regarded as an expression of smaller racial variability among 
women, but it must be remembered that all the Bulaa men were young and that 

Yule Island and Waima 

Motu 

Bulaa ^ 

Bulaa $ 

Total coast tribes 

Sinaugolo 

Sogeri 

Tatikaro 

Total inland tribes 

No. 

7 

3 

10 

10 

Average 
acuity 

16-S 
6 

11-1 
6 

or <1 

28-5 

0 

0 

0 

F = M 
to 2 

57-1 

0 

30 

40 

F=2-l 
to 3 

0 

33-3 

50 

50 

F=3-l 
to 4 

0 

66-6 

20 

10 

F=4'l 
to 6 

14-3 

0 

0 

0 

F>1 

71-4 

100 

100 

100 

30 6-6 36-6 36-6 16-6 3-3 93-3 

9 

6 

3 

8-1 
6 111 

16-3 

66-6 

77-7 

83-6 

33-3 

11-1 

0 

0 

0 

0 

0 

0 

0 

0 

88-8 

83-3 

33-3 

18 22-2 72-2 5-5 0 0 77-7 

Dr Rivers found that in Torres Straits the visual acuity begins to fall oflf at an 
early age. If the Bulaa men are compared with the Torres Straits men between 
the ages of 15 and 35 (see Table II. on p. 29) there is no marked diflference between 
the two groups. 

Colour Vision, 

Holmgren's wools were employed, the three test-wools commonly used being, at 
Dr Rivers' suggestion, supplemented by the four others which he had found useful 
(p. 49), while the process of examination was as far as possible identical with that em
ployed by him. 

Thirty-four men, one an albino, and five women were examined, all readily appre
ciating what they were required to do. There seemed little tendency to put together 
wools to which the same name would be applied, and with the exception of Ola, a 
native of Bulaa, no real diflficulty was experienced by anyone in matching the test 
wools. The Sinaugolo and Tatikaro tribes were specially quick and correct, a point of 
interest, since the former have the most incomplete and indefinite colour vocabulary met 
with in British New Guinea. 



1 3 6 ANTHROPOLOGICAL EXPEDITION TO TORRES STRAITS. 

The Bulaa natives were perhaps the least accurate; purple was generally matched 
slowly and after much hesitation, while the green test was commonly matched with 
greens or green-blues of varying saturation. Ola may be taken to have had some degree 
of colour-blindness, although on being given a pale green or yellow wool he matched 
either easily enough. Red was matched quickly and correctly, then after some hesitation 
violets and purples of about the same saturation were placed by the type. Pink was 
matched with a number of blues and violets mostly more saturated than the type. On 
being asked to name the colour of this test he said marawa, the term applied by his 
fellow tribesmen to blues and blue-greens. The blue type was matched with a pink 
wool of about the same saturation, while a pale mauve test was placed by the side of 
more saturated pinks and blues. 

Definite names for red, white, and black, were found everywhere, and purple was 
almost always called by the same name as red. 

Orange and yellow commonly had a name of their own, while the names for the 
other colours were often vaguely defined and indefinitely applied. This was most 
marked amongst the Sinaugolo—an inland tribe in the Rigo district—where dubaduba, 
black, said to be derived from duba, a dark cloud, or kewau, rainbow, were the names 
commonly given alike to green, blue, indigo, violet, and black. Nearly everywhere all 
colour names were identical with, or formed from, the names of natural objects, and this 
explains the fact that the rarer colour names, used by only a few of the individuals 
questioned, were usually understood by the rest of the village. 

Eastwards of Yule Island, as far as Bulaa, colour names were for the most part 
formed by reduplication ^ and this was specially marked for those colour names which 
were most definitely applied. Over this area reduplication is used to suggest intensifi
cation of the most obvious or important qualities of an object; thus at Bulaa where 
kalova meant fire, kalovakalova besides meaning red was employed to signify glowing 
embers, while among the Sinaugolo where kulo signified the white cockatoo, kulokulo 
meant both white and the distinguishing head-dress made of cockatoo feathers worn only 
by successful homicides. Rarely among the Motu the name for a definite and saturated 
colour would be qualified by the slowly drawled adjective memo, meaning plenty, and 
probably in a colour sense used to express pure or very. This was perhaps done by way 
of explanation, and it seemed doubtful whether the people would among themselves make 
use of this, one of their favourite adjectives, in describing a colour. 

Among these people, who employ reduplication extensively, the aflfix ka is used to 
diminish the force of a colour name, and has the signification of our -ish. I t was, how
ever, found that a name so weakened might be reduplicated, when it seemed that it had 
all the force of the reduplication of the original term; thus gadokagadoka and gadogado 
seemed to be indifferently applied to the same object. 

Westwards of Yule Island reduplication played but a small part in colour nomen
clature, and at Waima, according to the late Pere de Reycke—a most careful o b s e r v e r -
gave the force of the aflfix -ish. 

1 It is probable that an exception to this generalization will be found among certain inland tribes in 
the neighbourhood of Port Moresby. An attempt to obtain colour names from some Sogeri and Koiari men 
resulted in lists of words which showed little trace of reduplication. 
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As far as could be determined, there was the same absence of reduplication among 
the Toaripi and other Gulf tribes, but it was found by Dr Rivers to occur among the 
Western Papuans of Kiwai and at Murray Island in Torres Straits. 

As regards the objects from which colour names were derived, the sea, as far as 
could be determined, played an important part only among the Motuans and among 
the coast folk at Bulaa, both of whom are essentially seafaring folk. The former 
people, besides deriving their words for green and blue firom the sea, have as their 
word for black the reduplicated name of a black holothurian common on the reefs, this 
being the only example of a coast people east of Cape Possession where the word 
for black was not commonly derived firom the universally employed mourning pig
ment—made from burnt coconut husks—although this substance was so used among 
them. 

Throughout the Mekeo district the word for red was the name for the female of the 
parrot, Eclectus polychlorus. At Bulaa the term for this parrot was verala, and the 
same word was applied to its tail feathers, which were much in demand for dancing 
head-dresses, especially when their red colour had been rendered yellow by prolonged 
feeding for three or four years with roast food to which a species of ginger had been 
added, and this name was occasionally used to designate an orange-coloured paper. 

This is an interesting example of the origin of a colour name from the same object 
among people who could scarcely have come into contact with each other. Another 
widely spread example was the word for black, which, as already stated, among most of 
the tribes investigated was derived from burnt coconut husks. In the Western Tribe of 
Torres Straits the common term for black was similarly found by Dr Rivers to signify 
charcoal. 

At Bulaa red was called kalovakalova—literally glowing embers—by all of the six 
men examined separately, and the same term was applied to purple by all except Ola, 
who called it marawa, and, as already mentioned, was probably to some extent colour
blind. 

Yellow and orange were called polapola—pola, turmeric—rarely kalovakalova or 
verala—-the name for the female of the parrot Eclectus polychlorus—or lupalupa— 
explained as the colour of a Papuan's skin, and perhaps the same as duba, a black 
cloud. Meramera, the term for ripe banana skin, was also used. 

The various shades of green and blue, including indigo, were generally called marawa-
marawa from marawa the deep sea, much more rarely lupalupa, polapola, kavukavu (wood 
ashes) and even once kalova. 

Violet was called milomilo, meaning the burnt husk of the coconut, which when 
made into a paste with water, is smeared over the body as a sign of mournmg, less 
commonly lupalupa or marawamarawa. 

Black was also called milomilo and rarely lupalupa. 
White was always called kulokulo, from kulo, the white cockatoo. Keraikerai, ex

plained as the colour of a limewashed wall, was also said to be used. 
Among the Motuans of Port Moresby, red, purple, and rarely orange were called 

kakakaka, the term raborarabora from rabora, turmeric, being usually applied to orange 
and yellow. 

H. II. ^^ 
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Green and yellow-green were called gadogado from gado, the deep sea. All shades 
of green, green-blue, and blue being often called gadoka or gadokagadoka, the aflfix ka 
having the force of the termination -ish. 

Indigo and violet occasionally derived from gado, were generally called hururu, 

literally flame. 
Black was called koremakorema; the unreduplicated word being the name for a black 

holothurian commonly found in shallow pools. 
White was called kulokulo from kulo, the white cockatoo. 
Among the Sinaugolo red and purple were invariably called kakarakakara, and this 

term was usually applied to orange, which was rarely called borabora (bora, turmeric) or 
paiira. 

Yellow was always called borabora as, for the most part, were the yellower shades 
of green, though these were sometimes termed meramera, from the colour of ripe banana 
skin, kulokulo, or margeta korokoro, the term for a special kind of banana leaf 

Green was called by any of these terms, except borabora, and it was sometimes 
termed kewau, meaning rainbow. Brilliantly green banana leaves were however called 
dubaduba, dubaradubara, or dubara kuku from duba, a dark cloud, and Mr A, C. 
English, Government Agent for the Rigo district, to whom my best thanks are due 
for much kindly aid in drawing up colour vocabularies of the Sinaugolo and Bulaa 
tribes, tells me that the former habitually use any of these words to describe the 
vivid green of a flourishing banana crop. Green-blue was usually called dubaduba, less 
often borabora or meramera. 

Blue and indigo, commonly called dubaduba, were sometimes called kewau or margeta 
korokoro, while indigo was once called guruma, the name for the black pigment used 
as already described as a sign of mourning. 

Black was called dubaduba, dubara or dubaradubara. 
White was called kulokulo from kulo, the white cockatoo. 
The remaining three vocabularies—for those of Mohu and Rabao are so much alike 

that they may be regarded as one—are from the Mekeo district. Inawabui is inland some 
10 miles up the Angabunga (St Joseph River). Its colour names, with the exception 
of that for black are entirely diflferent from those current among the coast tribes of 
Roro, ^lohu, and Waima. On the other hand its terms for red and violet are closely 
similar to those in use for these colours at Tatikaro, an inland village on the Biaru 
river in the Papuan Gulf district. The tribal history of Tatikaro, as well as various 
objects obtained there, suggests that this may be explained by their being more 
closely related to the natives living on the banks of the higher reaches of the St Joseph 
River than to the coast folk of the Gulf who are their nearest neighbours and with 
whom they have largely intermarried. At Waima, which is a collection of family groups 
spread over a considerable area where there is probably a strong Gulf element, the 
colour names obtained were of the Mekeo coast type. Possibly if individuals of the 
diflferent constituent groups were carefully and separately questioned, it would be found 
that the colour vocabulary varied and names akin to those of the Gulf might be obtained. 

At Rabao, or Yule Island, red and purple were called biro (Eclectus polychlorus, 
female), never awaiabu, turmeric, which was strictly limited to yellow and orange. The 
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pink wool was once called birona porena, i.e, red-white. Green, blue, violet and black 
were commonly called uma or umuna—mourning pigment—and these were the terms in
variably applied to the gi-een of coconut and banana leaves; rarely were green and blue 
called ariari. White was called pore. These people belong to the Roro tribe. 

The Mohu names were for the most part formed from the above by adding the aflfix na. 
At Waima only three men were questioned. Red was called biro, also opo, red 

ochre, and iruba, 
flame, the latter 
name being also 
applied to the bril
liantly red stems of 
a species of Ricinus. 
Purple was also 
called biro or biro-
biro; and a red wool 
was once called biro 
tohana, m e a n i n g 
pure red, to distin
guish it from purple. 
Orange and yellow 
were called aiabu, 
turmeric. Green, 
blue and violet were 
called ekoba\ Black 
was cal led u m u 
(mourning pigment) 
or wapura (night, 
also perhaps dark, 
darkness). Umu was 
not suggested, and, 
as far as the late 
P^re de Reycke 
knew, was not used 
for green or blue; it is however probable that examination of a larger number of indi
viduals would show some such use of umu. As in Yule Island, white was called pore. 

At Inawabui a few colour names were obtained. Red was called pitonga, perhaps 
also ifa, blood, which was the term applied to purple. Orange and yellow were called 
laofanga. Green was called kulua koa, said to be the name for the skin of a green frog. 
Blue and black were called umunga, from umu, the mourning pigment. Violet was 
called umimi, which is probably another form of the same word or may possibly be the 
name of a fruit. White was called kelanga. 

1 Guis {Les Missions Catholiques, 1898, page 178) gives ekoba as a Yule Island term for green and mentions 
the word eziezi as used for chestnut and notes that white hair is called ezi. He further notes that the 
sky and a bottle of ink are both called umu, black. 

The Rigo District includes the Eubi, Sinaugolo, Ikoro, Umeni, and part of the Motu. 
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Of Tatikaro colour-names bitonga may be assumed to be the same as the Inawabui 
pitonga, similarly omini and omunga—stated to mean blue and black respectively—are prob
ably the same as umimi and umunga. The terms for orange and yellow, daupa, green, augi, 
and white, ibi, do not on the other hand seem to be related to any of the Mekeo terms. 

At Jokea meuru applied to blue, violet or black is probably the same as the 
Toaripi meauru, a dark cloud; while the few Jokea colour-names obtained closely 
resemble those of Toaripi. 
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Fauna Hawaiiensis or the 
Zoology of the Sandwich (Hawaiian) Isles: 

being results of the Explorations instituted by the Joint Committee appointed by 
the Royal Society of London for Promoting Natural Knowledge and the British 
Association for the Advancement of Science and carried on with the assistance of 
those Bodies and of the Trustees of the Bernice Pauahi Bishop Museum at Honolulu. 
Edited by David Sharp, M.B., M.A., F.R.S., Secretary of the Committee. 

Now ready. Yol. I. Part I. 16/-, II. 30/-, III. 12/- each net. 
Vol, II. Part I, 8/-, II. 13/-, III. 30/-, IV, 28/-, V, 28/- each net. 

The Fauna and Geography of the 
Maldive and Laccadive Archipelagoes. 

THE SYNDICS OF THE CAMBRIDGE UNIVERSITY PRESS have undertaken the publica
tion of an important work on the Fauna and Geography of the Maldive and Laccadive 
Archipelagoes, This work comprises the results of the first scientific expedition that 
has visited the Maldives and Laccadives. The expedition, consisting of Mr J, Stanley 
Gardiner, Mr L. A. Borradaile, Selwyn College, and Mr C, Forster Cooper, Trinity 
College, passed eleven months in the two groups, during which an attempt was made 
to survey the area as thoroughly as possible. The chief object of the expedition was 
to investigate the interdependence of the physical and biological factors in the formation 
of atolls and reefs. To this end upwards of 300 dredgings were taken, a large number 
of soundings were run, and every group of organisms was carefully collected. 

The land fauna was carefully and exhatfstively collected, and, being from an 
undoubted oceanic area, cannot fail to be of great interest. The marine collections 
fill in an almost unknown gap between the Red Sea and the East Indies, and are 
the most extensive ever obtained from any coral, oceanic area. They are behoved to 
be very complete in respect to every group, and have arrived in good condition. 

The work will be published in eight parts of which the first will appear in 
October, 1901. 

Biometrika. 
A journal for the statistical study of biological problems. Edited in consultation with 
Francis Galton by W. F. R. Weldon, Karl Pearson, and C. B. Davenport. 

It is intended that Biometrika shall serve as a means not only of collecting under 
one title biological data of a kind not systematically collected or published in any 
other periodical, but also of spreading a knowledge of such statistical theory as may 
be requisite for their scientific treatment, 

Biometrika will iuclude (a) memoirs on variation, inheritance, and selection in 
Animals and Plants, based upon the examination of statistically large numbers of 
specimens (this will of course include statistical investigations in anthropometry); 
(6) those developments of statistical theory which are applicable to biological problems; 
(c) numerical tables and graphical solutions tending to reduce the labour of statistical 
arithmetic; (d) abstracts of memoh^, dealing with these subjects, which are published 
elsewhere; and (e) notes on current biometric work and unsolved problems. It is 
proposed to include memoirs written in English, German, French, or Italian. 

Prospectuses of the above publications can be obtained on application to Messrs 
C. J. Clay & Sons, Cambridge Warehouse, Ave Maria Lane, London, E.C., and 
50, Wellington Street, Glasgow. 
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