
MICIiOFAUNA OF THE LOV.'ER PORTION 

OF THE GAPfANlC FORMATION 

by 

J . PAN f̂ OVffiLL, B . S . 

A ransis 

IK 

Submitted to th© Qra&ii^te Faculty 
of Texas Technological College 

in Partial Fulfillment of 
the Requirements for 

the Degree of 

MASISR OF SCISNCfi 

<Cy(>c^ 
of the c o s m i t t e e 

-r: "z^^^ i^?:^^^ 7"/^ ^ / - '̂ -f 

Accepted 

K>/?. . ^ T . 
Dean of the Graduate School 

June, 1958 



T3 

no. i 

Cou /L 

ACKNOWLEPGEMSNTS 

The writer expresses his gratitude to Dr. John P. Brand, who 

served as chairman of his thesis committee and advised hia through

out all phases of work in this thesis. 

Special thanks are also due to Dr. Carl B. Rexroad and 

Dr. R. W. Strandtmann who served on the thesis conmittee and to other 

members of the faculty of the Geology Department of Texas Technological 

College for their assistance during the preparation of this paper. 

The writer also expresses his appreciation to Mr. Garner L. Wilde, 

Humble Oil and Refining Co., Midland, Texas, who gave valuable assist

ance in the identification of the fusuline Foraminifera. 

11 



TABLE OF CONTENTS 

LIST OF ILLUSTRATIONS iv 

ABSTRACT v 

I. INTRODUCTION 1 

II. METHODS AND PROCEDURES 4 

III. FINDINGS AND INTERPRETATIONS 5 

Faimas and Correlations of the Lower Gaptank 

Formation 5 

Palaoecology 7 

Temperature and Depth 7 

Salinity 7 

IV. CONCLUSIONS 9 

REFERENCES CITED 10 

APPENDIX A 11 

APPENDIX B 13 

ill 



LIST OF ILLUSTRATIONS 

PLATES 

I. Family Fusullnidae 20 

II. Family Fusullnidae (con*t) 22 

III. Families Bairdiadae, Cytherellidae, and Healdlldae . . 24 

IV. Families Klrkbyiidae and Holllnldae 26 

iv 



ABSTRACT 

Exposures of the Pennsylvanlan Gaptank Pormation in Pecos County, 

Texas were studied In an attempt to establish correlation with the 

standard Pwoasylvanian section in the mid-continent area. Secondary ob

jectives include the deseription of the ostracode fauna, a sonation 

based on fusuline Foraminifera, and the blostatigraphic implications 

of the pale<mtologle information. 

A microfauna consisting of 5 families, 8 genera and 9 species 

of ostracodes was found, (toe genus and two species of fusuline 

Foraminifera are described. Two new species of ostracodes and one 

new species of fusuline Foraminifera are described. 

Theimleoecologlcal evidence advanced in this paper suggests 

that the lower Gaptank beds were deposited in a near-shore, hypo-

saline sea which was receiving sediments rapidly from nearby areas 

of diastrophic movement. 

The ostracode fauna is spares because of unfavorable bottom 

conditions and probable turbidity of the waters. 



CHAPTER I 

INTRODUCTION 

The Pennsylvanlan Gaptank Formation consists of lithic units 

to which little detailed research has been devoted. The present 

study,covering the lower one-third of this formation, was stimiaated 

by the lack of published micropaleontologic criteria for correlation 

of the Pennsylvanlan rocks in this area. 

The purpose of this work is to establish zonation and correlation 

of the lower part of the Gaptank Formation with comparable zones 

in other parts of Texas and the mid-continent area. Paleoecological 

Inferences based on ostracode and fusuline Foraminifera genera and 

species are presented. 

Sxposuras of the Gaptank Formation crop out in a belt paralleling 

the Glass Mountain front which forms the northern and northwestern 

edge of the Marathon uplift in Brewster and Pecos Counties, Texas. 

Best exposures of the lower beds occur at the type locality on the 

flanks of an anticline one mile northwest of the Brewster-Pecos 

County line. 

Previous Investigations 

The Gaptank Formation was named by Udden in 1917 (1, p. 38) 

who noted a thick section of shale and conglomerate with upper and 

lower limestone members (See measured section, Appendix A). 

The now well known megafauna of the Gaptank was described by Schuchert 

(2, p. 388) from collections made by King (3, p. 47) in 1927. 



Schuchert considered the faima to be an age equivalent of the Wewoka 

Formation of Oklaihoma. From the lower limestone member Dunbar and 

Condra (4, p. 130) described Fusulina haworthi (Beede) and Fusulina 

meek! (Dunbar and Condra) which are known to occur from the Fort 

Scott to the Altamont limestones in the northern mid-continent area. 

A few ostracodes were described by Harlton (5, p. 135) from the 

upper beds. 

King (3, pp. 43-49)BBde probably the most intense study of 

the Gaptank Formation. His generally accepted conclusio:. are summar

ized in the following paragraphs. 

The Gaptank Formation crops out in several areas in the Mara

thon basin. These localities are the type area. Wolfcamp, Black 

Peak, and the Dugout Creek area. At the type locality the lower 

limestone member of the Gaptank unconformably overlies the Haymond 

Formation. Here the Haymond consists of brown, fine-grained, argil

laceous sandstone. The basal Gaptank Limestone is called the "Chaetetes 

Member" because of the sporadic occurence of Chaetetes milleporac-

eous Milne-Kdwards and Haime. 

Above the limestone are about 500 feet of interbedded sand

stones, shales and conglomerates. The sandstone and shale are essen

tially noncalcsreous and contain Lelorhynchus rockymontanus (Marcou) 

and Fusulina sp. A in the upper units. Several conglomerate beds 

contain cobbles and boulders derived from rocks as old as the Mara-

villas Chert. All these beds referred to as "lower Gaptank*' by 

King are equivalent to the lower Strawn Group of central Texas. 



The upper boundary of the lower sequence lies at the top of the 

fourth conglomerate. These upper beds are of Canyon age and are 

unconformably overlain by the Wolfcamp Formation. 

Fragments In the conglomerate of the lower beds are derived 

from units irtiich are now thousands of feet stratigraphically below 

the present level and Indicate rising folds in the Marathon geosyn-

cline as early as mid-Gaptank time. The Gaptank environment was 

one of active diastrophism with folds rising from the sea floor. 



CHAPTER II 

METHODS OF STUDY 

A measured section by King (Appendix A) was followed and samples 

were collected and numbered at irregular intervals from the lower 

beds at the type locality. 

The samples were disaggregated by crushing and boiling in water 

and sodium bicarbonate, washed by the decanting method, and the 

residue dried in an oven. 

The dry residue of each sample was sieved and examined under 

a binocular microscope. Mlcrofosslls found were mounted on slides 

for further Inspection. 

Identifications from the slides containing ostracodes were 

made from works of previous authors and new species were described 

by the writer (Appendix B), 

Fusuline Foraminifera obtained from the samples were identi

fied from thin-sections from previous works and with aid from Mr. 

Gamer L. Wilde, paleontologist, Rumble Oil and Refining Co., Midland, 

Texas. 

Specimens from each sample were mounted and photographed (Appen

dix B) for incorporation in this thesis. All type specimens have 

been donated to the Geology Department, Texas Technological College 

for deposit in the permanent collection. 



CHAPTER III 

FAUNAS AND CORRELATION OF THE LOWER GAPTANK FORMATION 

The lower Gaptank Fonaation contains abundant fossils in only 

three beds. These beds are Bed 1 ("chaetetes Member"), Bed 6 and 

Bed 8 (See Appendix A). 

In the "Chaetetes" Member King (3, p. 46) reports Chaetetes 

milleporaceous, an early Pennsylvanlan coral which is known to occur 

as high in the section as the Fort Scott Limestone in the Mid-con

tinent area. Fossils found in bed onefcy the author include Fusulina? 

cf. rickereneis Thompson, two undescribed species of the ostracode 

Bairdia, Chaetetes milleporaceous, and fragments of echinoid spones, 

crinoids, brachiopods and gastropods. In bod six King (3, p. 46) 

reports the following; all of which have been collected and identified 

by the writer. 

Leda bellistriata Stevens Euphemus carbonaria (Cox) 

Nuculopsis ventricosus (Hall) Pharkidonotus percarinatus (Conrad) 

Worthenia tabulate (Conrad) Striatifera sp. 

Trepospira depressa (Cox) Lelorhynchus rockymontanus (Marcou) 

In bed eight the following ostracode fauna was obtained: 

Bairdia oklahomaensls Harlton Healdia cf. limacoidea Knight 

Bairdiacypris sp. Healdia sp. 

Bythocypris sp. Amphissites dattonensis Harlton 

Coryellites sp. A Hollinella sp. A 

Cavellina sp. A 



Mlcrofosslls identified from Bed 6 are stated by Harlton (5, p. 135) 

to be typical Canyon forms, but in Bed 8, only 150 feet above Bed 6, 

the writer found Fusulina which is an established Strawn index fossil. 

Also, later information on Lelorhynchus rockymontanus (Marcou) proves 

it to be restricted mostly to the Strawn Group. 

The only identifiable fossils found in Bed 8 were ostracodes 

and the afore-mentioned fusuline Foraminifera. The ostracodes are 

typical of forms occuring in the Des Moines-Mlssouri groups of the 

northern mid-continent area. I^e fusuline (Fusulina sp. A) is abun

dant near the top of bed eight in a cross-bedded sandstone which 

also includes fragments of both thick and thin-shelled brachiopods. 

Mention should be made that both the fusulines and brachiopods taken 

from this bed are abraided and broken. The probablility that these 

forms were transported to their present resting place is obvious. 

However, it is the opinion of the writer that the transport was only 

over a short distance because of the local abundance of these forms. 

In Bed 9 of the measured section (Appendix A) the writer found 

fusulines approximately one foot below the top of the bed. These 

forms belong to the genus Triticites, an established guide fossil 

for the Canyon Group of Texas. 



PALEOECOLOGY 

Temperature and Depth 

Little evidence can be cited for the estimation of the tempera

ture of the sea-water during lower G^tank time. Hie only likely 

conclusion to be drawn is that the temperature was never constant 

for a long period of time. That is to say the temperature varied 

considerably because of differences in water depths as exemplified 

by the diverse lithic units. Both deep water and shallow water are 

indicated. Infraneritic depth is indicated by the fusuline Foraminifera 

which are found in the clay shale. Conglomerate and finer clastic 

beds and thick-shelled brachiopods indicate shallow water. The fusu

lines found in a sandy, calcareous shale, low in Bed 8 in a cross-

bedded sandstone exhibit breakage and abrasion and were probably trans

ported to their present position. In the opinion of the writer the 

area was an unstable shelf environment during lower Gaptank time, 

with deeper, less disturbed water at the time of shale deposition and 

shallow, agitated water during the deposition of the coarser elastics. 

Therefore, temperatures would vary directly with water depth. 

Salinity 

There is a good possibility that a hyposaline sea existed during 

the greater part of lower Gaptank time, especially during the deposi

tion of the coarser elastics. Evidences for this are as follows: 

(1) lack of abundant fauna, (2) completed lack of Foraminifera with 

the exception of members of the family Fusullnidae, (3) probability 



8 

that fusulines from the clastic zones were transported, and (4) presence 

of boulder conglomerates which indicate near-shore deposition. 

The presence of fusulines and ostracodes in the fine clastic 

zones probably indicate normal salinity and deep water, probably 

some distance from the shore line. Beds of coarser elastics and boulder 

conglomerates were, in the opinion of the writer, deposited near-

shore where in-flowing streams might produce hyposaline conditions. 

That hypersalinity and wave action contribute to poverty of 

formal elements is an established premise, but the writer does not 

believe that conditions during Qapteuik time were hypersaline. Hyper

salinity is known to occur behind barriers or other offshore obstruc

tions, forming lagoon-type areas. The probability of an unstable 

shelf environment leads the writer to believe that no such barrier 

could have existed long enough to cause sufficiently saline conditions 

to limit growth of animal life. Wave action, which was probably con

siderable in the shallow areas, could have destroyed the shells of 

existing animals, but examinations of coarse clastic beds failed to 

reveal microscopic fragments. Therefore, in the opinion of the writer, 

the area during shallow water stages of the unstable shelf environment 

was hyposaline and possibly, at short intervals, was littoral or 

even above high tide. 



CHAPTER IV 

CONCLUSIONS 

(1) Most of the lower Gaptank Formation was deposited in a slightly 

hyposaline sea whose depth varied considerably with time. 

The lower limestone unit ("Chaetetes" Member) was deposited 

in a normal marine environment. 

(2) The "Chaetetes" Member contains Fusulina? cf. riekerensis 

Thompson and can be correlated with the Rieker Limestone of the 

north central Texas Strawn Group. Tae upper tmit (bed 8 of 

measured section) can probably be correlated with the Marmaton 

Group of the northern mid-continent area. 

(3) The ostracode fauna lends little or no evidence to the pre

cise correlation of the Gaptank beds. 

(4) Lower Gaptank time was a time of active diastrophism. 

(5) The lack of abundant fauna is caused by low salinity, unfavor

able bottom conditions, and the probable turbidity of the 

water during lower Gaptank time. 
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APPENDIX A 

MEASURED SECTION (3, p.44) 

The following section was measured by King (3, p.44) near 

Gap Tank. The base of the section is near the base of Chaetetes 

Hill from which the successive units progress northeast up the 

north flank of the anticline due east of Gap Tank. 

Upper Gaptank beds 

Unit Description Feet 

(9) Fourth conglomerate; like those below 15 

(8) Fine-grained buff sandstone, forming prominent 

ledges, cross-bedded in parts 97 

(7) Third conglomerate; like those below, but of 
lenticular character 25 

(6) Fine-grained buff sandstone, passing southward 
into a greater thickness of shale. This contains 
a nodular ferruginous limestone, with Leiorbynehus roeky-
montanus 80-290 

(5) Second conglomerate; like first, with thin layers of 
sandy buff limestone 40 

(4) Sandstone and shale 80 

(3) First conglomerate; composed of subangular to rounded cobbles 
and boulders of limestone chert and sandstone. Most 
of the limestone has the lithology of the Dimple limestone, 
but some fossiliferous fragments may have been derived 
from beds lower down in the Gaptank. The matrix is a 
sandy limestone. Thin limestone beds appear at the base 
toward the north, and on the north flank the conglomerate 
is absent. The limestone contains Chaetetes and Chonetes 
mesolobus 40 

11 
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Feet 

(2) Shales and sandstones 150 

(1) Chaetetes limestone. Dark gray, crystalline, contain
ing large masses of Chaetetes mijleporaceus, cup corals, 
brachiopods, and Fusulinella haworthi 50 

Haymond thin-bedded sandstone below. 

Total thickness of lower Gaptank beds 577-787 



APPENDIX B 

SYSTEMATIC PALEONTOLOGY 

Phylum PROTOZOA 

Class SARCODINA 

Order FORAMINIFERA 

Family FUSULINIDAE 

Genus FUSULINA Fischer-de-waidheim, 1887 

FUSULINA? ef. F. RICKERENSIS Thompson, 1945 

PI. I, Fig. 1, 2 

Fusulina riekerensis Thompson, 1945, Amer. Jour, of Science, vol. 243, 

No. 8, p. 452. 

Description: 

Shell small, sub-cylindrical to elliptical in shape; poles 
bluntly pointed to rounded; Juvenarium with sharply pointed poles, 
broadening with each successive volution. Mature specimens of 
six to seven volutions measure 1.4 to 1.6 mm. in width and 2.3 to 
2.6 mm. in length. Form ratios vary from 1:1:05 to 1:1.62. 

The proloculus is small, varying from 75 to 110 microns in 
four specimens. Inflation is regular throughout the shell. 

The spirothecais e<»iposed of a tectum, adiaphanotheea, and 
the upper and lower tectorium. The tectum and diaphanotheea are 
thin throughout the shell. The outer tectorium is thin and regular 
but the inner tectorium varies in thickness, the thickest portion 
being across the middle of the shell. 

The septa are generally more highly folded than the holotype, 
F. rickemensis. 

The t̂ innel is generally low, narrow, and irregular with the 
angle varying from 18.7** to 36° in three specimens. 

Locality: Bod 1 ("Chaetetes" Member). 

Hypotype: Deposited in the Texas Technological College Paleonto-

logieal collection. 

13 
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FUSULINA SP. A 

Plate I, Figs. 3-5; Plate II, Figs. 1-5 

Description: 

Shell of medium size, fusiform, poles pointed; Juvenarium al
most spherical with well rounded poles; inflation moderate in the 
first four volutions becoming more inflated in the last three or 
four volutions. Adult specimens measure from 4.2 mm. to 6.9 mm. in 
length and from 2.4 mm. to 2.69 mm. in width. The form ratios in 
five specimens range from 1:1.36 to 1:2.2 in the last four volutions, 
averaging 1:1.8. The tunnel is a low, narrow slit bordered by small 
chomata. The tiumel angles ranges from 14^ to 36°. 

The proloimlus is medium-sized with an average diameter of 
145 microns. 

The spirotheca is composed of a tectum, a diaphanotheea and 
an upper and lower tectorium. The tectum and diaphanotheea are thin 
and regular but the tectoria are irregular in thickness. 

The septa are strongly folded at the poles and are irregularly 
folded across the middle of the shell. 

Discussion: 

This species is closely related to Fusulina haworthi (Beede) 
in both shape, size and degree of septal folding. The folding does 
not appear to be as well advanced as that in F. haworthi but the form 
described above indicate the age of the beds ?rom which the above 
was described to be late Des Moines or upper Marmaton. 

Mention should be made that in no ease were any of these speci
mens whole or without irregular surfaces. The bed from which these 
specimens were collected contains ripple marks and cross bedding. 
These factors tend to reduce the finality of the correlation in this 
part of the section. 

Locality: Bed 8. 

Hypotype: Deposited in the Texas Technological College Paleontologieal 
Collection. 
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Phylum ARTHROPODA 

Class CRUSTACEA 

Order OSTRACODA 

Family BAIRDIIDAE 

Genus BAIRDIA McCoy, 1846 

BAIRDIA OKLAHOMAENSIS Harlton 

PI. Ill, Figs. 1,2. 

Bairdia oklahomaensls Harlton, 1927, Jour. Paleontology, vol. 1, 
p. 209, pi. 33, fig. 7; Glenn formation, Oklahoma^ Harlton, 1929, 
Univ. Texas Bull. 2901, p. 156, pi. 3, figs. 5a, b; Canyon series, 
Texas. Warthin, 1930, Oklahoma Geol. Survey Bull. 53, p. 69, pi. 5, 
figs. 8a, b; Wewoka-HOldenville formations, Oiaahoma. Coryell and 
Sample, 1932, idem., p. 264, pi. 25, fig. 9; East Mountain shale, 
Texas, Bradfield, 1935, Bull. Am. Paleontology, vol. 22, p. 85, pi. 
5, figs. 9a, b; Hoxbar group, Oklahoma. Johnson, 1936, Nebraska 
Geol. Survey Paper 11, p. 41, pi. 4, figs. 6,7; Upper Missouri series, 
Nebraska. 

Description; 

Carapace short, tumid, dorsal margin acutely arched, ventral 
margin straight, except anteriorally and very near posterior end; 
shell flat to slightly depressed in centro-dorsal half; overlap 
strangest on anterodorsal slope and midventral margin; overlap on 
posterodorsal slope interrupted by a swelling of carapace in the mid-
portipn of the slope; beak short, well below midheight; anterior 
termination well above midheight; surface granulosa. Length 1.3 mm; 
height .8 mm; thickness .5 mm; f.r. 1.62. 

Locality: Bed 8. 

Hypotype: Deposited in the Texas Technological College Paleontologieal 
Collection. 
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Genus BAIRDIACYPRIS Bradfield, 1935 

PI. Ill, Fig. a. 

BAIRDIACYPRIS SP. 

Deseription: 

Carapace elongate and lenticular; left valve overlapping right 
distinctly on the forsal and central ventral margins, overlap indis
tinct to absent elsewhere; hinge almost straight; lateral surface smooth; 
greatest length along axis; greatest thickness posterior; dorsum and 
venter nearly parallel. Length 1.2 ma; height .55 mm; thickness .4 mm; 
f.r. 2.21. 

Locality; Bed 8. 

Hypotype: Deposited in the Texas Technological College Paleontologieal 
Collection. 

Genus BYTHOCYPRIS Brady, 1880 

BYTHOCYPRIS SP. 

PI. Ill, Fig. 4. 

Description: 

Carapace small, oval; dorum arched, venter slightly convex; 
ends rounded; posterodorsal margin slopes 15^ down toward axis; over
lap indistinct; greatest length along axis; greatest thickness poster
ior; greatest height central. Length .6 mm; height .36 mm; thickness 
.31 mm; f.r. 1.67. 

Locality: Bed 8. 

Ifypotype: Deposited in Texas Technological College Paleontologieal 
Collection. 

Genus CORYELLITES Kellett, 1936 

CORYELLITES SP. A 

PI. Ill, Figs. 5,6. 

Description: 

Carapace elongate ovoid; overlap distinct on dorsum and postero-
ventral angle acute; lateral surfaces amooth; greatest length along 
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Family CYTHERELLIDAE 

Genus CAVELLINA Coryell, 1928 

CAVELLINA SP. A 

PI. Ill, Jigs. 7,8. 

Description; 

Carapace oval, reniform; overlap distinct on venter only; 
dorsum broadly concave, venter straight to slightly convex in out
line, right valve convex on venter; left valve straight, or nearly so, 
on venter; anterior end bluntly rounded, posterior ead more pointed; 
greatest length along axis; greatest thickness posterior; greatest 
height central. Length .6; height .36 mm; thickness .31 mm; f.r. 
1.67. 

Locality: Bed 8. 

Hypotype; Deposited in Texas Technological College Paleontologieal 
Collection. 

Family HEALDIIDAE 

Genus HEALDIA Roundy, 1926 

HEALDIA ef. LIMACOIDEA Knight 

PI. Ill, Figs. 10, 12. 

Healdia limacoidea Knight, 1928, Jour. Paleontology, vol. 2, p. 333, 
pi. 44, figs. 5a-c; Labette formation, Missouri. Wilson, 1933, Jour. 
Paleontology, vol. 7, p. 421, pi. 50, figs, la-d; MeAlester shale, 
Oklahoma. Healdia longa Knight, 1928, idem, p. 332, pi. 44, figs. 
6a-c; Labette formation, Missouri. Warthin, 1930, idem, p. 75, pi. 
6, figs. 10a, b; wewoka and Holdenville formations, Oklahoma. 

Deseription; 

Carapace ovate, dorsal margin arched, ventral margin straight, 
ends rounded; overlap moderate, fairly imiform; spAnes of small 
diameter, short, and widely separated. Length 0.64 mm; height 0.39 n 
width, 0.28 mm. 
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Locality: Bed 8 

Hypotype: Deposited in Texas Technological College Paleontologieal 
Collection. 

HEALDIA SP. 

PI. Ill, Figs. 9, 11 

Description; 

Carapace small, elongate; ends sharply rounded; dorsum arched, 
venter straight; overlap indistinct on forsum, distinct on venter; 
spines small directed backward; greatest length along axis; greatest 
thickness postexocentral; greatest height central. length .42 mm; 
height .23 mm; thickness .21 mm; f. r. 1.83. 

Locality; Bed 8 

Hypotype: Deposited in Texas Technological College Paleontologieal 
Collection. 

Family KIRXBYIIDAS 

Genus AMPHISSITES Girty, 1910 

AMPHISSITES DATTONENSIS Harlton 

PI. IV, Figs. 1 - 4 . 

Amphissites dattonensis Harlton, 1927, Jour. Paleontology, vol. 1, 
p. 206, pl. 32, figs. 9a, b; Upper Glenn formation, Oklahoma. Harl
ton, 1929, Texas Univ. Bull. 2901. p. 149, pl. 1, figs. 9a, b; Canyon 
series, Texas. Warthin, 1930, Oklahoma Geol. Survey Bull. S3, p. 64, 
pl. 4, fig. 15; Wetumka, Wewoka, and Holdenville fonuttions, Oklahoma. 
Coryell and Billings, 1932, Am. Midland Naturalist, vol. 13, p. 184, 
pl. 18, fig. 8; Wayland shale, Texas. Coryell and Sample, 1932, 
vol. 13, p. 260, pl. 25, fig. 2; East Mountain shale, Texas. Kellett, 
1933, Jour. Paleontology, vol. 7, p. 93, pl. 14, figs. 40-42; Howard 
formation, Kansas. Coryell and Booth, 1933, Am. Midland Naturalist, 
vol. 14, p. 260, pl. 3, fig. 3; Graham formation, Texas. Bradfield, 
1935, Bull. Am. Paleontology, vol. 22, p. 63, pl. 4, figs. 9a-c; 
Hoxbar formation, Oklahoma. Johnson, 1936, Nebraska Geol. Survey 
paper 11, p. 29, pl. 3, figs. 16-19; Upper Pennsylvanlan formations. 
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Amphissites irregularis Coryell and Sample, 1932, Am. Midland Natural
ist, vol. 13, p. 261, pl. 25, fig. 5; East Mountain shale, T^xas. 

Description: 

Carapace subquadrate, dorsal margin straight to somewhat eon-
vex, ventral margin concave; surface coarsely reticulate; median 
node absent; pit below middle, equidistant from extremities, axis 
inclined anteriorly; posterior shouldermarked by thin, almost ver
tical costa; inner keel low, indistinct, and only about half as long 
as shell. 

Locality: Bed 8. 

Hypotype: Deposited in the Texas Technological College Paleontologieal 
Collection. 

Family HOLLINIDAE 

Genus HOLLINELLA Caryell, 1928 

HOLLINELLA SP. A 

Pl. IV, Figs. 5 - 7 . 

Deseription; 

The following is the deseription of a male specimen: 

Carapace elongate; dorsal margin straight, ventral margin 
convex, with a slight retral swing; SI very shallow and indistinct; 
S2 deep and prominent, terminating at the middle of the valve with 
a slight division toward both posterior and anterior ends. LI aris
ing from the bulb (L3) as a low ridge paralleling the free margin; 
L2 incistinct and only slightly separated from LI by the shallow 
SI; L3 (bulb) large and distinct, rising well above the dorsal margin; 
frill narrow and curved slightly outward, unornamented, extending 
from anterior corner nearly to the axis on the posterior end, ending 
with a poorly developed spur. Lateral surface with a few scattered, 
stubby spines; greatest length along axis; greatest thickness through 
the bulbs; greatest height central. Length 1.13 mm; height .71 mm; 
thickness .63 mm; f. r. 1.59. 

Locality; Bed 8. 

Hypotype; Deposited in the Texas Technological College Paleontologieal 
Collection. 



PLATE I 

Family Fusullnidae 

Figure Page 

1,2. Fusulina? cf. riekerensis Thompson, 

1. Axial section of mature specimen, bed 1, X 45. 13 

2. Axial speeiBMn of immature specimen, bed 1, 

X 48. 13 

3-5. Fusulina sp. A 

3,4. Axial sections from bed eight, X 51. 14 

5. Tangential section through proloculus, from 
bed 8, X 50. 14 
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PLATE II 

Family Fusullnidae (con't) 

Figure Page 

1-5. Fusulina sp. A 

1. Axial section of holotype, bed 8, X 40. 

2. Saggital section of holotype, bed 8, X 36. 

3. Tangential section of holotype, through 
proloculus, bed 8, X 37. 

4. Near axial section of holotype, bed 8, X 35. 

5. Axial section of holotype showing polar 
flaring. This is an aberrant form., bed 8, X 46. 
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PLATE III 

Families Bairdiadae, Cytherellidae, and Healdiidae 

FlKure Pag^ 

1. Bairdia oklahomaensls Harlton, right valve, X ̂ *' ^^ 

2. Bairdia oklahomaensls Harlton, dorsum, X ̂ ^* ^^ 

3. Bairdiacypris sp., right valve, X ^^' 

4. Qythocypris sp., left valve, X ^^' 

5. Coryellites sp. A, left valve of holotype, X ^^' ^^ 

6. Coryellites sp. A, left valve of holotype, X ^^* ^* 

7. Cavellina sp. A, right valve of holotype, X 

8. Cavellina sp. A, left valve of holotype, X ^^* ^^ 

18 
9. Healdia sp., dorsiua, X ^^* 

24 17 
10. Healdia cf. limacoidea Knight, left valve, X 

18 
11. Healdia sp., left valve, X 

24 17 
12. Healdia cr. limacoidea Knight, dorsum, X 

All specimens from bed 8. 
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PLATE IV 

Families Klrkbyiidae and Holllnldae 

r±e^xre Page 

1. Amphissites dattonensis (Harlton), dorsum, mature 
specimen, X 36. 2̂ 3 

2. Amphissites dattonensis (Harlton), left valve, mature 
specimen, X 36. ^3 

3. Amphissites dattonensis (Harlton), dorsum, immature 
specimen, X40. Ig 

4. Amphissites dattonensis (Harlton), left valve, immature 
specimen, X40. 18 

5. Hollinella sp. A, left valve of holotype, X56. 19 

6. Hollinella sp. A, right valve of holotype, X61. 19 

7. Hollinella sp. A, dorsum of holotype, X37. 19 

All specimens from bed 8. 
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