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Abstract 

THE MICROPALEONTOLOGY OF THE WALNUT F0HB4ATI0N IK 

WEST TEXAS 

By: Gersld K* Anderson 

Director: John P* Brand 

The mlcrofauna of the Walnut formation in West 

Texas was found to eontsin numerous ostrscodes and 

rslatively few foramlnifera. The foraminifere are 

represented by 11 species, of which five are believed 

to be new* The ostrscodes are represented by 29 

species, 17 of which are thought to be new* 



THE MICROPALEONTOLOGY OF THE WALNUT FORMATION IK 

WEST TEXAS 

By 

Gersld K* Anderson 

INTRODUCTION 

Rslatively little work has been done concerning 

the microfsuBS of the Walnut formation in Texas. In 

1929 Alexsudsr^ published s brief summary of the 

ostrscods of the Walnut, and in 1949 Loeblich and 

Tsppen^ published e psper dealing with the forsm-

inifers of the Wslnut in north Texas and sdjacent 

parts of southern Oklahoms. These two reports are 

the only ones published to date which desl with the 

microfeuns of the Walnut* 

The work repressnted in this report was carried 

on during the school year of 1949-50. Samples were 

taken from two outcrops (see fig. 1) in West Tsxas, 

which were arbitrarily divided into zones for the 

purpose of closer scrutiny. The first, near Fluvanna, 

contains 16 zones. Two of these are barren of 

fossils snd one zone is covered. The second, near 

the town of Key, in east-central Dawson County, 

consists of eight zones. 

1 Alsxsnder, C. I., "Gstraooda of the Cretaceous 
of North Texas", U. Tex. Bull. No. 2907, 1929. 

2 Loeblich, A. R., Jr., and H. Tappan, "Forsm-
iuifers fron the Walnut Formation of Northern Texas 
snd Southern Oklahoma", Jour. Pal., vol* 23, no. 2, 1949* 
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FIG, I 

DETAILED SKETCH MAP SHOWING LGCATIGN8 

OF COLLECTINO STATIONS. 



FIG. 2 

OUTLINE MAP OF TEXAS SHOWING THE 

RELATION GF THE AREA GF STUDY 

TG THE STATE AS A WHOLE. 



METHOD OF STUDY 

A representative sample was taken from each avail' 

able zone, washed, sorted, the existing species iden

tified, and new spsoies described. The fossils were 

then mounted snd photographed, using a Leica camera 

loaned to the author by the geology department. A 

binocular microscope was placsd under the Leica 

Speed-G-Copy apparatus, the fossils placed on the 

stage and focussed by using the microscope adjusters. 

Whitening of the specimens was accomplished by 

coating them with ammonium chloride. The magnifica

tions of the various photographs are indicated in the 

explanations of the plates at the end of the report* 

STRATIGRAPHY 

The Walnut formation is the basal unit of the 

Fredericksburg group of the Comanche series. It was 

named by Hill^ in 1891. The type locality is at 

Walnut Springs, Bosque County, Texas.* At the type 

locality, the Walnut consists of 96 feet of marly 

limestones alternating with harder and more crystal

line limestone and very limy marl. It also contains 

shell masses of the fossil oysters Exogyra texana 

3 Hill, R. T., "The Comanche series of the Texas-
Arkansas region (discussion by C. A. White and others)", 
Geol. Soc. Amer* Bull. No. 2, pp. 502-528, 1891. 

4 Sellards, E. T., W. S. Adkins, and F. B. Plummer, 
"The Geology of Texas, pt. I, Stratigraphy", U. Tex. 
Bull. No. 3232, p. 328, 1932. 



Roemer and Grypheea mercoUi Hill and Vaughan. The 

formation represents the neritic fades throughout 

most of its extent. It lies unconfomably on the 

Psluxy sandstone and is distinguishabls with diffi

culty fron this formation* It is apparently con-

formable with the overlying Comanche Peak formation. 

The Walnut varies greatly in thiokness, attsln-
7 

ing a maximum of 215 feet in Hill Coxinty. In the 

southern part of the Edwards Plateau and in northern 

Trans-Pecos Texas it is reduced to an insignificant 

break or receding ledge less than one foot in thick
ness.® 

LITHOLOGY 

In West Texas the lithology of the Walnut is 

somewhat variable, as Is shown in the detailed 

sections below. The Fluvanna section consists 

largely of limy shales and nodular limestone, with 

a single sandstone bed at the base. The Key section 

is composed entirely of sandstone beds, with the 

exception of the shell agglomerate bed. These sand

stone beds are of varying grain size, and most of 

them contain some argillaceous matter. 

6 Ibid., p. 328. 

6 Ibid., p. 328. 

7 Ibid., p. 329. 

8 Ibid., p. 328. 
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SECTION NEAR FLUVANNA, TEXAS 

16. Shale, blue-gray, thinly bedded. To base of 

Comanche Peek 0*8" 

15. Limsstone, light gray, microgranular. Bedding 

irregular 0*4" 

14. Shale, gray, thinly bedded, with scattered 

nodules of light gray limestone, 1 to 2 inches 

in diameter 1*3" 

13. Limestone, gray, fine-grained, argillaceous, 

irregularly bedded 1*0** -

12• Shale, light gray, calcareous 0*6" 

11. Limestone, gray, nodular 0*8". 

10. Shale, gray, with nodules of light gray lime

stone 1" in diameter •0*4" 

9. Covered--from top of G. marcoui zone G*6"-

6. Limestone, massive, light gray, Irregiilarly 

bedded; contains great number of G. marcoui 

shells 2*4" 

7. Limestone, gray, conglomeratic, with irregular 

gray shale in middle 0*10" 

6. Shale, gray-brown, contains G. marcoui and 

Exogyra texana 0*4" 

5. Limestone, light gray, conglomeratic, nodular 

0*6" 

4. Shale, blue-gray, fossiliferous 0*5" 

3. Limestone, gray, argillaceous, conglomeratic 

0*9" 
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2. Clay, blue-gray, with carbonaceous matter 

in lower 1" 0*4" 

1. Sandstone, argillaceous, yellow-brown. 

Poorly cemented in upper 8*; moderately well 

cemented with CaCO^ In lower portion where 

iron oxides are not so abundant. Base not 

observed 20*0" 

Total thickness 30*9" 

SECTION NEAR KEY, TEXAS 

8. Gryphaea marcoui agglomerate 3*2" 

7. Sandstone, gray, medium grained, argillaceous, 

weathers to brown 2*0" 

6. Sandstone, white to light gray, fine-grained 

0*8" 

5. Sandstone, yellow-brown, fine-grained, argilla

ceous • 0*8" 

4. Sandstone, gray, medium-grained, argillaceous 

1*1" 

3. Sandstone, red-brown, coarse-grained, with 

large quartz pebbles .1*2" 

2. Ssndstone, brown, coarse-grained, argillaceous, 

conglomeratic in basal part 3*7" 

1. Sandstone, gray, argillaceous, with many largs 

quartz pebbles • .7*6" 

Total thickness 19*10" 
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ENVIRONMENT GF DEPOSITION 
g 

Sellards, Adkins, and Plummer suggest that the 

Wslnut was deposited in a transgressing sea. The 

sequence of sediments in the Walnut, grading fron 

coarse at the base to very fine at the top, would 

seem to boar out this suggestion. 

ZONAL DISTRIBUTION OF FAUNA 

It cannot be said that microfossils are abundant 

In sny of the zones of the Walnut. Some zones con

tain more fossils than others, but none are abundantly 

fossiliferous. The lower beds In the Fluvaima section 

contain somewhat fewer fossils than the higher shale 

beds. In the Key section none of the beds contain 

many fossils. The fauual chart at the end of the paper 

shows this distribution. The Key section is not in

cluded in this chart since it is so sparsely fossili

ferous. 

Forsminifera are extremely rare in the Walnut of 

West Texas, as shown by the fact that only a dozen 

specimens were recovered from the samples. These were 

all found in the Fluvanna section; no foramlnifera are 

present in the Key section. 

There are two possible explanations for this 

paucity of foramlnifera in the Walnut. The first was 

mentioned by Dr. M. A. Stainbrook^^, then professor 

9 Sellards, E. T., W. S. Adkins, and F. B. Plummer, 
op. clt., p. 325* 

10 M. A. Stainbrook, oral communication* 



of geology at Texas Technological College, several 

years ago* Noting ths large numbers of oysters which 

inhabited the Walnut sea, he surmised that foramlnifera 

were consumed In large numbers by thsse oysters. This 

may well be the case, but a second theory may serve to 

explain the situation as well. 

By and large, foramlnifera do not inhabit near-

shore waters, and, since the lower, coarser-grained 

beds represent shallow water conditions, one would 

not expect to find foramlnifera in large numbers* 

Certainly some were carried into the shallow water by 

waves and currents but the agitated conditions present 

near the shore line would effectively destroy the 

fragile tests. The higher, shaly beds are represen

tative of somewhat deeper, clearer waters, lu which 

foramlnifera are more likely to be found. But, in 

these deeper waters also lived the oysters noted by 

Stainbrook, which might have disposed of the greater 

number of foramlnifera. 

Ostraoodss are present in much greater numbers 

than are foramlnifera, probably owing to the fact that 

they are much more adaptable to different environments 

than are foramlnifera, and possibly lived in much 

greater numbers in the Walnut sea. Certainly they 

were subject to the same agitated conditions as were 

the forsminifera, but simply by being present in 

larger numbers, more would be likely to be preserved 

as fossils. 
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SUMMARY AND CONCLUSIONS 

The Walnut formation in West Texas contains 

very few foramlnifera but numerous ostracodes. 

Only 11 species of foramlnifera are present, whereas 

29 species of ostracodes are represented. Two 

theories are offered to explain the small numbers 

of foramlnifera. Firstly, foramlnifera were probably 

consumed by the great numbers of oysters that lived 

in the Wslnut sea. Secondly, forsminifera ordinarily 

do not inhabit shallow waters, and since the formation 

represents shallow water throughout most of its ex

tent, one would not expect to find foramlnifera In 

great numbers. Ostracodes are present in greater 

numbers because they are more adaptable to s variety 

of oonditioBS and evidently were present in the 

shallow sea in far greater numbers than foramlnifera. 

During the course of the work a question arose 

as to whether two formations were included in the 

work. The formation in question was the Comanche 

Peak, the bassl part of which is very similar in 

lithology to ths upper part of the Walnut. After 

eonsideration of the problem it was concluded, on 

the besis of fossil content, that only the Walnut 

was present. 

A word of explanation concerning the two 

barren zones In ths Fluvanna section might be in

serted here. The conditions present in a body of 

water are continually changing, owing to a variety 



11 

of factors, among which is the velocity and direction 

of waves and currents. The preservation of fossils 

in turn depends upon the conditions at any given 

time, and conditions are not always favorable for 

preservation. It is nearly impossible to say Just 

what conditions were responsibls for these barren 

zones. Possibly the shells of the animals were 

carried to another part of the sea where they be

came incorporated in the sediments. Perhaps certain 

conditions were present at the times these beds 

were deposited that prohibited life of any sort. 
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SYSTEMATIC DESCRIPTIONS 

Phylum PROTOZOA 

Class SARCODINA 

Order FGRAMINIFERA 

Family TEXTULARIIDAE 

Subfamily SPIROPLECTAMMININAE 

Genus SPIROPLECTAMMINA Cushman, 1927 

SPIROPLECTAMMINA ALEXANDERI Lalicksr, 1935 

PI. 1, fig. 1. 

Spiroplectammina alexanderi Lalicker, 1935, Contr. 

Cushman Lab. Foram. Res., vol. 11, no. 1, pi. 1, 

figs. Is-c. 

Spiroplectammina alexanderi Lalicker, Lozo, 1944, Amer. 

Midland Nat., vol. 31, no. 3, p. 548, fig. 6. 

Spiroplectammina alexanderi Lalicker, Loeblich and 

Tappan, 1949, Jour. Pal., vol. 23, no. 3, p. 254, 

pi. 47, figs. 19a, b. 

Tsst free, very small, initial end rounded, 

flattened, planisplral, latter portion blserlal, 

flaring, nesrly round In end view; chambers numerous, 

highsr at the median line than at margins, increasing 

in thickness as added, also in height and breadth; 

sutures distinct, depressed; well finely arenaceous, 

surfsee smooth; sperture a silt at the base of the 

apertural fece* 

Length, 0.29 mm.; breadth, 0*11 mm* 

Types and occurrence—Hypotype, Texas Technological 

College Paleontolcglcal Collections. This species 
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was found only in zone 12 at the Fluvanna locality; 

it is not present in the Key section* 

SPIROPLECTAMMINA GOODLANDANA Lalicker, 1935 

PI. 1, fig. 2* 

Spiroplectammina goodlandana Lalicker, 1935, Contr. 

Cushman Lab. Foram. Res., vol. 11, pt. 1, p. 2, 

figs* 2, 3. 

Spiroplectammina goodlandana Lalicker, Lozo, 1944, 

Amer. Midland Nat., vol. 31, no. 3, p. 549, pi. 4, 

fig. 5. 

Spiroplectammina goodlandana Lalicker, Loeblich and 

Tappan, 1949, Jour. Pal., vol. 23, no. 3, p. 254, 

pi. 47, figs. 17-18b. 

Test free, small, flattened, early portion coiled, 

later blserlal; early chambers coiled, latsr ones low 

and broad, increasing gradually in height; sutures 

distinct, raised, llmbate, straight; wall finely 

arenaceous; aperture an arch at the base of last-

formed chamber. 

Length, 0.48 mm.; breadth, 0.33 mm.; thiokness, 

0.13 mm. 

Types and occurrence—Hypotype, Texas Technological 

College Paleontolcglcal Collections. Only one speci

men of this species was recovered, from zone 10, 

Fluvanna section; it is not present in the Key section* 
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Family VERNEUILINIDAE 

Genus VERNEUILINOIDES Loeblich and Tappan, 1949 

VERNEUILINOIDES SCHIZEA (Cushman and Alexander) 

PI. 1, fig. 3. 

Vemeuilina schlzea Cushman and Alexander, 1930, Contr* 

Cushman Lab. Foram. Res., vol. 6, pt. 1, p. 9, pi. 2, 

figs. 13, 14. 

Vsrneuilins sohizea Cushman and Alexander, Cushman, 1933, 

CushBian Lab. Foram. Res. Spec. Publ. 5, pi. 7, figs. 

21a, b. 

Yerneuilina sohizea Cushman and Alexander, Lozo, 1944, 

Amer* Ifidland Nat., vol. 31, no. 3, p. 550, pi. 3, 

fig. 6. 

Verneullinoides schlzea (Cushman and Alexander). 

Loeblich and Tappan, 1949, Jour. Pal., vol. 23, 

no. 3, p. 255, pi. 48, figs. 9, 10. 

Test free, elongate, widest at base of last whorl 

of chambers at apertural end; chambers inflated; 

sutures distinct, depressed; wall finely arenaceous, 

surface smooth; aperture a horizontal slit at base 

of last-formed chsmber* 

Length, 0.34 mm.; greatest breadth, 0.11 mm. 

Types and occurrence—Hypotype, Texas Technological 

College Paleontological Collections. Only one specimen 

was recovered, from zone 13 at the Fluvanna section. 
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Family TROCHAMMINIDAE 

Subfamily TROCHAMMININAE 

Genus TROCHAMBOIiA Parker and Jones, 1859 

TROCHAMMINA N. SP. 

PI. 1, fig. 4. 

Test free, small, compressed, trochoid; all 

chambers visible dorsally, only the six or seven of 

the last whorl visible ventrally; chambers increasing 

gradually in size as added; sutures indistinct, 

visible with difficulty; wall coarsely arenaceous; 

aperture small, at base of last-formed chamber. 

Height, 0.49 mm.; breadth, 0.40 mm.; thickness, 

0.17 mm. 

Types and occurrence—Holotsrpe, Texas Technological 

College Paleontological Collections. Only one speci

men was recovered, from zone 13 in the Fluvanna 

section. 

Remarks—This species compares closely with T. 

depressa Lozo in size and number of chambers. However, 

it lacks the lobulate periphery of the latter and is 

coarsely arenaceous, whereas T. depressa is finely 

arenaceous* 
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Family LAGENIDAE 

Subfamily NODOSARIINAE 

Genus MARGINULINA d*Orbigny, 1826 

MARGINULINA SP. 

PI. 1, fig. 5. 

Test free, planispirally coiled at the bass, 

then uncoiling; chambers small, low in early portion, 

elongate in later portion, increasing regularly in 

size as added; sutures depressed, slightly curved; 

wall calcareous, finely perforate; surface smooth; 

aperture terminal radiate. 

Length, 0.57 mm.; breadth, G.25 mm. 

Types and occurrence—Figured specimen, Texas Tech

nological College Paleontological Collections. Re

covered from zone 7 in the Fluvanna section. 

Remarks—The single specimen recovered Is badly 

weathered, making accurate specific determination 

impossible. 
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Genus LENTICULINA Lamarck, 1804 

LENTICULINA N. SP. 

PI. 1, fig. 6. 

Test free, small, planispirally coiled, periphery 

acute; six chambers visible, increasing regularly in 

size as added; sutures indistinct, slightly depressed, 

slightly curved backward at the periphery; wall cal

careous, perforate, surface smooth; aperture radiate 

at the peripheral angle. 

Height, 0.34 mm.; breadth, 0.22 mm.; thickness, 

0.16 mm. 

Types and occurrence—Holotype, Texas Technological 

College Paleontological Collections. Only one speci

men was reeovered from zone 12 in the Fluvanna section* 

Remarks--This species resembles L* navicula differ

ing in the following respects: smaller size, less 

Inflated chambers in the later portion, and in having 

a straight apertural face, where L. navicula has a 

very convex apertural face. 
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Genus CITHARINA d*0rbigny, 1839 

CITHARINA INTUMESOENS (Reuss) 

PI. 1, fig. 7* 

Vaginulina intumescens Reuss. 1862 (1863), Akad. 

Wiss. Wlen, Sitz., vol. 46, p. 49, pi. 4, fig. 2. 

Vaginulina intumescens Reuss, Cushman and Alexander, 

1930, Contr. Cushman Lab. Foram. Res., vol. 6, 

pt. 1, p. 5, pi. 2, figs. 1-6* 

Vaginulina int\imescens Reuss, Lozo, 1944, Amer* 

Midland Nat., vol. 31, no. 3, p. 559, pi. 4, fig. 10. 

Cltharlna Intumescens (Reuss). Loeblich and Tappan, 

1949, Jour. Pal., vol. 23, no. 3, p. 259, fig. 5̂  

Test large, free, flattened, subtrlangular in 

outline; ohambers numerous, extending nearly to the 

base; sutures distinct, thickened; ornamentation 

consists of many longitudinal costae which cross the 

sutures; aperture radiate, at the dorsal angle. 

Length, 1.1mm.; breadth, 0.38 mm.; thickness, 

0.09 mm. 

Types and occurrence—Hypotype, Texas Technological 

College Paleontological Collections. Only one speci

men was recovered, from zone 14 in the Fluvanna section. 
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Genus VAGINULINA d*Grbigny, 1829 

VAGINULINA N. SP. A. 

PI. 1, fig. 8. 

Test free, flattened, elongate, large; dorsal 

edge nearly straight, ventral edge convex; initial 

end broad, apertural end acute; chambers numerous, 

increasing gradually in size as added; sutures dis

tinct except in early portion, slightly raised, 

curving backward to the nearly straight basal line; 

wall calcareous, perforate, surface smooth; aperture 

terminal, radiate. 

Length (estimated from incomplete specimen), 

1.6 mm.; breadth, 0.49 mm.; thickness, CIO mm. 

Types and occurrence—Holotype, Texas Technological 

College Paleontological Collections* Two specimens 

were recovered, from zones 10 and 12 in the Fluvanna 

section. 

Remarks—This species resembles V. barcoensis from 

the Upper Cretaceous of Mexico, differing in the 

following respects: smaller size, straighter basal 

line, and fewer chambers. 
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VAGINULINA N. SP. B. 

PI. 1, fig. 9. 

Test free, medium sized, flattened, elongate, 

dorsal edge slightly convex, ventral edge considerably 

more convex; initial end broad, apertural end acute; 

chambers gradually increasing in size as added, 

prolocultm, bulbous with acute spine; sutures dis

tinct except in early portion, slightly raised, 

curving gradually backward to the convex basal line; 

wall calcareous, perforate, surface smooth; aperture 

terminal, radiate. 

Length, 1.1 mm.; breadth, 0.40 mm.; thickness, 

0.09 mm. 

Types and occurrence—Holotype, Texas Technological 

College Paleontological Collections. One specimen 

was recovered, from zone 10 in the Fluvanna section. 

Remarks—This species resembles Vaginulina n. sp. A, 

differing in the following respects: a greater 

number of chambers; slightly smaller size; the con

vex basal line as compared to the nearly straight 

basal line of the latter. 
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Jsmily POL"XMORPHINIDAE 

Subfamily RAMULININAE 

Gsnus RAMULINA Rupert Jones, 1875 

RAMULINA SP. 

PI. 1, fig. 10. 

Test small, attached, composed of tubular branches 

radiating from a more or less oval proloculum; wall 

calcareous, perforate, surface finely hispate, aper

ture at open ends of tubes. 

Length of figured incomplete specimen, 0.85 mm.; 

breadth of proloculum, 0.41 mm. 

Types and occurrence--No type can be selected in 

this case. Figured specimen, Texas Technological 

College Paleontological Collections. Only one speci

men was recovered, from zone 10 in the Fluvanna section. 

Remarks—The single specimen recovered is so badly 

weathered that specific determination is impossible. 

Loeblich and Tappan^^ figure Ramulina murieatina from 

the Walnut in northern Texas and southern Oklahoma, 

and this may be a member of that species. The author*s 

specimen agrees with theirs in many respects, but it 

is impossible to identify it accurately. 

11 Loeblich and Tappan, op. clt., p. 261, pi. 
50, figs. 5, 6. 
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Fsmily ROTALIIDAE 

Subfamily DISCORBININAE 

Genus CONORBINA Brotzen, 1936 

CONORBINA CONICA ? Lozo, 1944 

PI. 1, figs. 11, 12. 

Conorblna conlca Lozo, 1944, Amer. Midland Nat., vol. 

31, no. 3, p. 562, pi. 2, figs. 6a-c, 7. 

Conorblna conlca Lozo, Loeblich and Tappan, 1949, Jour. 

Pal., vol. 23, no. 3, p. 264, pi. 51, figs. 7a-8. 

Test free, small, conical, dorsal side convex, 

ventral side concave, rounded in outline; chambers 

numerous, the four or five of the last whorl visible 

ventrally, all the chambers of the three whorls 

visible dorsally; chambers slightly inflated; sutures 

somewhat depressed, curved backward at the periphery 

on the dorsal sids, straight on the ventral side; 

wall calcareous, surface smooth; aperture a slit on 

the ventral side, at base of last-formed chamber. 

Diameter, 0.33 mm.; height, 0.16 mm* 

Types and occurrence—Hypotype, Texas Technological 

College Paleontological Collections. A single speci

men was recovered, from zone 12 in the Fluvanna section. 

Remarks—The single specimen recovered by the author 

is bsdly weathered, and some of the chambers have been 

broken out. For this reason accurate identification 

is not possible. 
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Phylum ARTHROPODA 

Class CRUSTACEA 

Order OSTRACODA 

Superfamily BEYRICHEACEA 

Family PRIMITIIDAE 

Subfamily PRIMITIINAE 

Genus MONOCERATINA Roth, 1928 

MONOCERATINA N. SP. 

PI. 1, figs. 13-16. 

Carapace in side view oblong-ovate, highest at 

about middle. Dorsal margin slightly convex; ven

tral margin straight. Anterior broadly and evenly 

rounded, posterior somewhat more acutely rounded 

and narrower. A short, pointed, sub-ventral spine 

extends posteriorly at about one-fourth shell-length 

from posterior. In dorsal view carapace evenly con

vex, widest behind middle; anterior subacute, posterior 

acute. Surface smooth. 

Length, 0.36 mm.; height, 0.17 mm.; width, 0.20 mm. 

Types and occurrencs—Holotype, Texas Technological 

College Paleontolcglcal Collections. This species is 

rare in the Walnut, appearing only in the middle part 

of the Fluvanna section. 

Remarks--This species resembles M. celsalobata of 

the Mississippian more closely than it does any re

ported Cretaceous form* It differs in much smaller 

size, and in the position of the spine, ndiich is nearer 

the mid-length in M. celsalobata. and slightly more 

posterior in this new species. 
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Suborder PODOCOPA 

Superfamily CTPRIDACEA 

Family BAIRDIIDAE 

Genus BYTHOCYPRIS Brady, 1880 

BYTHOCYPRIS GOODLANDENSIS Alexander, 1929 

PI. 1, figs. 17-20. 

Bythocypris goodlandensis Alexander. 1929, U. Tex. 

Bull. No. 2907, p. 64, pi. 3, figs. 11, 13. 

Carspace in side view elongate, elliptical, 

highest at middle. Height equal to slightly more 

than one-third the length. Dorsal margin gently and 

evenly convex; ventral margin straight or slightly 

sinuate. Anterior and posterior ends sub-equal, low, 

narrow, rounded, posterior slightly narrower. In 

dorssl view valves gently and evenly convex, com

pressed, widest at about middle. Surface smooth* 

Length, 0.62 mm.; height, 0.27 mm.; width, 0.22 mm. 

Types and occurrence—Hypotype, Texas Technological 

College Paleontological Collections. This species 

was found to occur in every fossiliferous zone in the 

Fluvanna section snd in zones two through six in the 

Key section. 

1 1 1 1 1 1 1 1 1 
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BYTHOCYPRIS N. SP. 

PI. 1, figs. 21-24. 

Carapace in side view elongate, elliptical, 

highest at middle. Height equal to slightly more 

than half the length. Dorsal margin slightly con

vex, nearly straight in middle one-third; ventral 

margin gently concave. Antero-dorsal angle slightly 

more acute than postero-dorsal angle. Anterior 

gently rounded, obscurely angled near middle; posterior 

somewhat more pointed, angled Just below middle. Left 

valve larger than right and overlapping on dorsal and 

ventral margins* In dorsal view carapace somewhat 

lanceolate, widest slightly behind middle; anterior 

acute, posterior slightly less acute. Surface smooth. 

Length, 0.62 mm.; height, 0.38 mm.; width, 0.41 mm. 

Types and occurrence—Holotype, Texas Technological 

College Paleontological Collections. This species is 

rare in the Wslnut, appearing only in the middle part 

of the Fluvanna section; it is not present in the Key 

section. 

Remarks—This species is similar to B̂ . goodlandensis* 

differing in the greater length-height ratio, greater 

width, and the nearly straight dorsal and ventral 

margins* 
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Genus MACROOYPRIS Brady, 1867 

MACROOYPRIS N. SP. 

PI. 1, figs. 25-28. 

Carapace in side view elongate, highest at about 

middle. Height equal to slightly less than half the 

length. Dorsal margin arcuate; ventral margin concave, 

especially at middle. Right valve the larger, over

lapping the left around nearly the entire circumference, 

especially ventrally. In dorsal view carapace evenly 

convex, widest slightly ahead of middle; posterior 

acute, anterior slightly blunter than posterior. Sur

face smooth. 

Length, 0.72 mm.; height, 0.33 mm.; width, 0.21 mm. 

Types and occurrence—Holotype, Texas Technological 

College Paleontological Collections. This species 

appears only in the middle part of the Fluvanna section; 

it is not present in the Key section. 

Remarks—This species resembles M. graysonensis, 

differing in the generally smaller size, smaller length-

height ratio, and the ventral overlap. 

I I I I I I I i 
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Genus PARACYPRIS G. 0. Bars, 1865 

PARACYPRIS SILIQUA Jones and Hinde, 1889 

PI. 1, figs. 29-32. 

Paracypris siliqua Jones and Hinde, 1889, Suppl. Monogr. 

Cret. Entom. Eng. Irel., Paleontogr. Soc. London, 

p. 2, pi. 2, figs. 48, 49, 51; pi. 3, figs. 33, 34. 

Paracypris siliqua Jones and Hinde, Alexander, 1929, U. 

Tex. Bull. No. 2907, p. 67, pi. 4, figs. 1, 3. 

Carapace in side view elongate, highest in front 

of middle. Height equal to about two-fifths the 

length* Dorsal margin arched, slightly flattened in 

middle; ventral margin sinuate, greatest concavity 

at middle. Anterior narrow, rounded; posterior acutely 

produced. Valves sub-equal, left overlapping the right 

slightly at the dorsal margin. In dorsal view carapace 

lanceolate, compressed, posterior acute, anterior 

slightly less acute. 

Length, 0.89 mm*; height, 0.39 mm.; width, 0*38 mm* 

Types and occurrence—Hypotype, Texas Technological 

College Paleontological Collections. This species is 

fsirly common in the Walnut, appearing throughout the 

upper half of the Fluvanna section; it Is not present 

in the Key section. 
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Suborder PLATYCOPA Sars, 1865 

Family CYTHERELLIDAE Sars, 1865 

Gsnus CYTHERELLA Jones, 1849 

CYTHERELLA OVATA (F. A. Roemer) 

PI. 1, figs. 33, 34. 

Cytherins ovata F. A. Roemer, 1840, Verstsin, nord-

deutsch. Kreidegeb., p. 104, pi. 16, fig. 21. 

Cytherins complanata Reuss, 1845, Verstsin. bohm* 

Kreideform., pt. 1, p. 16, pi. 5, fig. 35. 

Cythere reniformis Bosquet. 1847, Mem. Soc. Roy. Sci., 

Leige, vol. 4, p. 356, pi. 1, figs, la-f* 

Cytherella ovata Jones. 1849, Monogr. Entom. Cret. Eng., 

Paleontogr. Soc. London, p. 28, pi. 7, figs. 24a-i* 

Cytherella complanata Reuss, 1854, Denkschr. K. Akad* 

Wiss., Wlen, vol. 7, p. 140, pi. 28, fig* 9. 

Cytherella ovata (F. A. Roemer). Alexander, 1929, U. 

Tex. Bull. No. 2907, p. 47, pi. 1, figs. 1, 2* 

Carapace in side view ovate, greatest height be

hind middle. Dorssl margin arched, with long, rather 

flat anterior slops snd shorter, slightly steeper and 

more rounded posterior slope; ventral margin very 

gently and evenly convex. Anterior broadly and evenly 

rounded; posterior more obliquely rounded, obscurely 

angled Just bslow middle. Right valve larger and 

overlapping left around entire margin, especially 

dorsally and ventrally* In dorsal view carapace 

elongate-ovate, widest slightly behind middle; anterior 

subacuts, postsrior roundly truncated. Surface smooth. 
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Length, 0.78 mm.; height, 0.58 mm.; width, 0.45 mm* 

Types and occurrence—Hypotype, Texas Technological 

College Paleontological Collections. This species is 

found in the middle part of the Fluvanna section; it 

is not present in the Key section. 

Remarks—It is somewhat rare in the Walnut formation. 

Only hslf a dozen specimens were recovered, and not a 

single complete one. The width measurement is estimated 

from measurements of a single valve* 

CYTHERELLA SCOTTI 7 Alexander, 1929 

PI. 1, fig. 35. 

Cytherella scotti Alexander, 1929, U. Tex. Bull. No. 

2907, p. 48, pi. 1, figs. 12, 15* 

Carapace in side view oblong-ovate, highest at 

the ends, constricted In middle. Dorsal and ventral 

margins sinuate. Anterior broadly rounded; posterior 

somewhat more flatly rounded, slightly higher than 

anterior. In dorssl view carapace lanceolate, widest 

at truncated posterior end. Right valve larger and 

overlapping left around entire margin. Surface smooth. 

Length, 0.82 mm.; height, 0.44 mm.; width, 0.32 mm* 

Types and occurrence—Hypotype, Texas Technological 

College Paleontological Collections. This species is 

rare In the Walnut. Only one specimen, a left valve, 

was recovered, from zone 10 in the Fluvanna section. 
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CYTHERELLA N. SP. A 

Pi. 1, figs. 36-39. 

Carapace in side view oblong-ovate, highest behind 

middle. Dorsal margin slightly arched, sloping grsdu-

slly toward anterior, more abruptly toward posterior; 

ventral margin very slightly convex. Anterior broadly 

and evenly rounded; posterior more obliquely rounded 

with slight angle at middle. A very narrow ridge ex

tends around the anterior part of the shell. Just 

within and parallel to the line of concrescence. Right 

valve larger and overlapping left around entire margin, 

especially dorsally and ventrally. In dorsal view 

carapace lanceolate, widest slightly behind middle; 

anterior subacute, postsrior blunt. Surface smooth. 

Length, 0.72 mm.; height, 0.48 mm.; width, 0.51 mm* 

Types and occurrence--Holetype, Texas Technological 

College Paleontolcglcal Collections. This species Is 

abundant throughout the Fluvanna section; it was not 

found in the Key section. 

Remarks—This species resembles £. ovate, but ths 

form ratio, along with the smaller size and the an

terior marginal ridge, clearly marks it as a new 

spsciss. 
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CYTHERELLA N. SP. B 

PI. 1, figs. 40-43* 

Carapace in side view ovate, sub-elliptical, 

highest slightly ahead of middle. Dorsal margin con

vex, nearly flat in front of middle, much longer, 

steeper, and more rounded behind this point; ventral 

margin sinuats. Anterior broadly and evenly rounded; 

posterior narrower and more acutely rounded. A narrow 

marginal ridge extends around the anterior margin. Just 

within and parallel to the line of concrescence. In 

dorsal view carapace somewhat lanceolate, widest about 

one-third shell-length from posterior; anterior acute, 

posterior blunt. Surface smooth. 

Length, 0.54 mm.; height, 0.34 mm.; width, 0.21 mm. 

Types and occurrence—Holotype, Texas Technological 

College Paleontological Collections. This species is 

found throughout the Walnut in the Fluvanna section; 

it is very rare in the Key section. 

Remarks—This species differs from £. ovata in the 

following respects: much smeller size, being narrower 

posteriorly, whereas C. ovata is narrower anteriorly, 

and in the presence of the fine anterior marginal 

ridge. 
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CYTHERELLA N. SP. C 

PI* 1, figs. 44-47. 

Carapace in side view sub-ovate, highest slightly 

ahead of middle. Dorsal margin arched, anterior slope 

rather flat, posterior slope considerably steeper and 

more rounded; ventral margin slightly convex. Anterior 

broadly and evenly rounded; posterior acutely rounded 

and narrower. Right valve larger, and overlapping left 

around entire margin, especially dorsally and ventrally. 

In dorsal view carapace gently and evenly convex, widest 

behind middle; anterior blunt, posterior much blunter* 

Surface smooth except for a narrow anterior marginal 

ridge, as in £. n sp. B. 

Length, 0.71 mm.; height, 0.44 mm.; width, 0.37 mm. 

Types and occxirrence—Holotype, Texas Technological 

College Paleontological Collections. This species is 

present in the middle part of the Fluvanna section; 

not present in the Key section. 

Remarks—This species is very similar to the prs-

viously described species, the only visible difference 

being the considerably larger size. 
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CYTHERELLA N. SP. D 

PI. 1, fig. 48. 

Carapace in side view oblong-ovate, highest be

hind middle. Dorsal margin sinuate, highest behind 

middle, concave in front of middle, convex behind; 

secondary high point at antero-dorsal angle; ventral 

margin very gently convex. Right valve the larger and 

overlapping left around entire margin. A thin ridge 

extends aroimd the anterior margin. Just within and 

parallel to the line of concrescence. Surface other

wise covered with minute pits, with a large pit Just 

above and behind the mid-point of the valve. 

Length, 0.53 mm.; height, 0.27 mm. 

Types and occurrence—Holotype, Texas Technological 

College Paleontological Collections. This species is 

found only rarely in the Fluvanna section; it is not 

present in the Key section* 

Remflrks--0nly a single left valve of this species 

was recovered. Ordinarily it is not Justifiable to 

erect a new species on such slim evidence, but the 

author feels that the striking difference between this 

and any other form of Cytherella in the Walnut Justi

fies this action* It resembles ths left valve of C. 

ovata in general shape, differing in much smaller size, 

the anterior marginal ridge, and the pitted surface* 
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CYTHERELLA N. SP. E 

PI* 1, figs. 49-52* 

Carspsce In side view oblong-ovate, highest at 

antero-dorsal angle. Dorsal margin slightly convex, 

especially in posterior portion; ventral margin slightly 

sinuats. Anterior and posterior evenly rounded, the 

posterior only slightly narrower. Right valve larger 

and overlapping left around entire margin. In dorsal 

view carapace evenly convex, widest behind middle; 

anterior subacute^ posterior blunt. A narrow ridge 

extends around the anterior margin, parallel to and 

within the line of concrescence; surface otherwise 

smooth* 

Length, 0.54 mm.; height, 0.30 mm.; width, 0.21 mm* 

Types and occurrence--Holotype, Texas Technologicsl 

College Paleontological Collections. This species is 

very rare in the Walnut, occurring only in the middle 

part of the Fluvanna section; it is not present in the 

Key seotion. 

Remarks—This species resembles £. comanchensis of 

ths Wsshita group, differing in smaller size and more 

rounded anterior and postsrior ends. 
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Oenus CYTHERELLOIDEA Alexander, 1929 

CYTHERELLOIDEA N. SP. 

PI. 2, fig. 1. 

Carapace in side view oblong, highest slightly 

behind front. Ventral margin concave; dorsal margin 

straight. Anterior broadly and evenly rounded, trun

cated, rimmed; posterior more obliquely rounded, tr\m-

cated, very slightly narrower. A narrow ridge Just 

below the dorsal margin extends from a posteriorally 

located tuberoule toward the anterior for about two-

thirds ths length of the shell, then curves antero-

ventrally and merges with the anterior ridge. A 

second ridge lies Just below this and parallels it, 

but does not rise from a tubercule. A third ridge 

rises from a postero-ventral tubercule, parallels the 

ventral margin, and curves dorsally, merging with the 

anterior marginal rim. Surface otherwise covered with 

minute pits, especially between the ridges. 

Length, 0.59 mm.; height, 0.33 mm. 

Types and occurrence—Holotype, Texas Technological 

College Paleontological Collections. Only one speci

men, a right valve, was found, in zone 10 in the 

Fluvanna section; not present in the Key section. 

Rsmarks--Thi8 species resembles £. williamsoniana. 

differing In smaller size and sinuate dorsal margin. 
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Superfamily CYTHERACEA 

Family CYTHERIDAE Baird, 1850 

Genus CYTHERIDEA Bosquet, 1852 

CYTHERIDEA GOODLANDENSIS Alexsnder, 1929 

PI. 2, figs. 2-5. 

Cytheridea goodlandensis Alexander, 1929, U* Tex. Bull. 

No. 2907, p. 69, pi. 4, fig. 15. 

Carapace in side view oblong-ovate, highest slightly 

ahead of middle. Height equal to about half the length* 

Dorsal margin arched, with anterior slope somewhat more 

abrupt than posterior slope; ventral Biargin straight 

or very slightly convex. Anterior obliquely rounded; 

posterior somewhat narrower, more evenly rounded, 

lower. Left valve larger and overlapping right around 

entire margin, especially dorsally and ventrally. In 

dorsal view carapace gently and evenly convex, widest 

at middle; anterior slightly more acute than posterior. 

Surface smooth or perforate* 

Length, 0.58 mm.; height, 0.33 mm.; width, 0.28 mm* 

Types and occurrence--Hypotype, Texas Technological 

College Paleoutologioal Collections. This species is 

vsry common in the Fluvanna section; it is not common, 

but is ths most common, in ths Key section. 
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CYTHERIDEA OLIVERENSIS Alexander, 1929 

PI. 2, figs. 6-9. 

Cytheridea oliverensls Alexander. 1929, U. Tex. Bull* 

No. 2907, p. 68, pi. 4, flgS. 6, 10. 

Carapace In side view triangular-ovate, highest 

slightly ahead of middle. Height equal to about two-

thirds the length. Dorsal margin arched, sloping 

abruptly toward anterior and posterior; ventral margin 

gently and evenly convex. Anterior evenly rounded; 

posterior more acute, narrower, more acutely rounded. 

In dorsal view carapace evenly convex, elongate, 

widest Just behind middle; anterior compressed, sub

acute; posterior slightly blunter. Left valve larger 

and overlapping right around entire margin, especially 

at middle of ventral margin. A slight swelling appears 

at the dorsal margin. Just ahead of the mid-length* 

Surface otherwise smooth or punotats. 

Length, 0.66 mm.; height, 0.42 mm.; width, 0.31 mm. 

Types and occurrence—Hypotype, Texas Technological 

College Paleontolcgiesl Collections. This species Is 

very common throughout the Fluvanna section; it is 

found fsirly eommonly in the Key seotion. 
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CYTHERIDEA WASHITAENSIS Alexander, 1929 

PI. 2, figs. 10-13. 

Cytheridea washitaensis Alsxsnder, 1929, U. Tex. Bull. 

No. 2907, p. 71, pi. 4, figs. 12, 14* 

Carapace in side view elongate-ovate, highest 

slightly shsad of middle. Dorsal margin arched, 

posterior slope somewhat longer and steeper than 

anterior slope; ventral margin straight or slightly 

sinuate. Anterior evenly rounded; posterior acutely 

angled Just below middle. Left valve larger and 

overlapping right around entire margin* A pronounced 

swelling appears Just within the dorsal margin and 

slightly ahead of middle. Left valve often exhibits 

a small sulcus Just behind and below this swelling. 

In dorssl visw carapace gently convex, widest at 

about middle. Surface smooth, pimetate in some 

specimens. 

Length, 0.61 mm.; height, 0.34 mm.; width, 0.32 mm* 

Tjrpes and occurrence—Hypotype , Texas Technological 

College Paleontological Collections. This species is 

very common throughout the Fluvanna seotion; it is 

rars in the Key section. 

Remarks—This is evidently a long-range species, 

as Alexander^^ would restrict It to the Washita group. 

12 Alexandsr, op. clt., p. 72. 
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CYTHERIDEA N. SP. 

PI. 2, figs. 14, 15. 

Csrapaoe in side view oblong-ovate, highest slightly 

shsad of middle. Height equal to about half the length. 

Dorssl margin roundly and evenly arched; ventral margin 

sinuate. Anterior and posterior ends somewhat obliquely 

rounded, posterior only slightly narrower than anterior. 

In dorsal view carapace gently and evenly convex, widest 

Just behind middle; anterior blunt, posterior slightly 

more acute. Left valve larger and overlapping right 

dorsally and ventrally. Surface smooth, punetate. 

Length, 0.68 mm.; height, 0.37 mm.; width, 0.37 mm. 

Types and occurrence—Holotype, Texas Technological 

College Paleontological Collections. This speeies 

occurs In zones 10 and 13 at the Fluvanna section; 

it is not present in the Key section. 

Remarks—This species resembles £. graysonensis 

of the upper Washita group, differing in the less 

pointed posterior and the lack of a postero-ventral 

tooth* 



40 

Subfamily LOXOCONCHINAE Sars, 1926 

Genus LOXOCONCHA Sars, 1865 

LOXOCONCHA N. SP. 

PI. 2, figs. 16-19 

Carapace in side view oblong, highest Just be

hind front. Dorsal margin straight; ventrsl margin 

slightly convex. Dorsal and ventral margins con

verge slightly postsriorly* Anterior end rounded, 

obscurely angled below middle; posterior slightly 

more acutely rounded, narrower, very slightly pro* 

duced into a blunt projection slightly above the 

middle. In dorsal view carapace ovate; posterior 

aoute, anterior slightly blunter. Widest slightly 

behind middle* Surface of valves covered with con

centric U-shaped ridges which begin and end at the 

dorsal margin* 

Length, 0.52 mm*; height, 0.32 mm.; width, 0.32 mm* 

Types and occurrence—Holotype, Texas Technological 

College Paleontological Collections. This species is 

present throughout the Fluvanna section; it is not 

present In the Key section* 

Remarks—No species of Loxooonehs has previously 

been reported from the Walnut. This species rs-

sembles L. olaibornensis from the Eocene of Alabama 

differing in smaller size and slightly more rugose 

o rname nt ati on. 
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Subfamily CYTHERURINAE Muller, 1894 

Genus CYTHEROPTERON Sars, 1865 

CYTHEROPTERON HOWELLI Alexander, 1929 

PI. 2, figs. 20-23* 

Cytheropteron howelli Alexander. 1929, U. Tex. Bull* 

No. 2907, p. 103, pi. 10, figs. 1, 2* 

Csrapace in side view ovate, highest at about 

middle. Dorsal margin roundly and evenly arched; 

ventral margin convex. Anterior obliquely rounded; 

posterior compressed and produced into short, pointed 

caudal process. Left valve larger and overlapping 

the right slightly at dorsal margin. Valves strongly 

convex, especially ventrally. In dorsal view cara

pace broadly and evenly convex, widest at middle; 

anterior blunt, posterior aoute. Ventral edge of 

valves marked by a strong, pitted ridge; surface of 

Tslves otherwiss marked by concentric reticulations* 

Length, 0.63 mm.; height, 0.33 mm.; width, 0.39 mm* 

Types and occurrence—Hypotype, Texas Technological 

College Paleontological Collections* This species Is 

found throughout the Fluvanna section; it appears 

occasionally in the Key section* 
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Subfamily CYTHERINAE Dana, 1852 

Genus CYTHEREIS Jones, 1849 

CYTHEREIS CARPHSTERAE Alexander, 1929 

PI. 2, figs. 24-27. 

Cythersis csrpenterae Alexander, 1929, U. Tex. Bull. 

No. 2907, p. 89, pi. 6, fig. 14. 

Carspaoe in side view oblong, highest in front. 

Dorssl margin straight or slightly concave; ventral 

margin straight. Dorsal and ventral margins converge 

slightly posteriorly. Anterior rounded, rimmed, den

ticulate; posterior compressed, keel-like, sharply 

angled below middle* Continuations of the anterior 

marginal rim extend as narrow ridges along the dorsal 

and ventral margins of the valves, terminating one* 

fourth shell-length, from the compressed posterior 

in low, rounded, tubercules. A small tubercule rises 

at the antero-dorsal angle. Surface of valves other

wise covered with flue, granular pits* Valves fist, 

csrapaoe narrow, Intsrnal cavity shallow. 

Length, 0*54 mm.; height, 0*26 mm.; width, 0.16 mm* 

Types and occurrence—Hypotype, Texas Technological 

College Paleontological Collections* This speciss 

occurs throughout ths Fluvsnna section; it is not 

prssent in the Key section. 

I 
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CYTHEREIS FREDERICKSBURGENSIS Alexander, 1929 

PI. 2, figs. 28-31. 

Cythereis fredericksburgensis Alexander. 1929, U. Tex. 

Bull. No. 2907, p. 89, pi. 8, figs. 12, 13. 

Carapace in side view oblong, highest In front. 

Dorsal margin straight except for a slight downward 

curve Just behind antero-dorsal angle; ventral margin 

straight. Dorsal and ventral margins covergs slightly 

posteriorly* Anterior somewhat obliquely rounded, 

strongly rimmed, denticulate* Posterior compressed, 

keel-like, bluntly angled slightly below middle, 

bearing several small teeth along the postero-ventral 

portion. Continuations of the anterior marginal rim 

extend as ridges along the dorsal and ventral margins 

of the valves. Surface of valves marked by a strong 

sub-central node and a lesser elevation Just above snd 

bshind; also marked on some specimeDS by mesh-like 

reticulations, saeh space enclosing ssvsral fine 

punctaticss. Some specimens also exhibit rsndomly 

distributed smallsr nodes. 

Length, 0*96 mm.; height, 0.49 mm.; width, 0.39 mm* 

Types snd occurrence—Hypot3npe» Texas Technological 

College Paleontological Collections. This species is 

present throughout the Fluvanna section; it Is found 

near the top of the Key section* 
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CYTHEREIS MAHONAE Alexander, 1929 

PI. 2, figs. 32-35. 

Cythereis mahonae Alexander, 1929, U. Tex. Bull. No. 

2907, p. 90, pi. 7, figs. 7, 8. 

Carapace in side view oblong, highest in front. 

Dorsal and ventral margins straight, converging slightly 

posteriorly. Anterior rounded, rimmed, minutely den

ticulate. Posterior compressed, keel-like bluntly 

angled at about middle. Continuations of the anterior 

marginal rim extend as ridges along the dorsal and 

ventral margins of the valves. A narrow median-

longitudisal ridge rtuis slightly obliquely upward and 

backward from a point about one-fourth shell-length 

from the anterior, terminating Just in front of ths 

compressed posterior. Surface of valves between the 

ridges prominently retioulste, with the reticulations 

arranged roughly in longitudinal rows. 

Length, 0.68 mm.; height, 0.33 mm.; width, 0.28 mm. 

Types and occurrence—Hypotype, Texas Technological 

College Paleontological Collections* This species is 

present in every available zone in the Fluvanna section; 

it appears in the upper portion of the Key section* 
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CYTHEREIS N. SP. A 

PI. 2, fig. 36 

Carapace in side view oblong, highest in front. 

Dorsal margin straight except for slight downward 

curve Just behind front; ventral margin straight 

except for slight concavity Just behind mid-length. 

Anterior rounded, rimmed, denticulate; posterior com

pressed, keel-like, acutely angled below middle, 

ventral portion strongly denticulate. Dorsal margin 

spinose; a dorsal continuation of the anterior rim 

extends postero-ventrally and somewhat obliquely 

across the valves, terminating in a small tubercule 

one-fifth shell-length from posterior. Surface of 

valves with a large node Just in front of mid-length, 

and a second, smaller elevation Just behind mid* 

length* Remainder of surface covered with randomly 

spaced minute spines or nodes, giving a somewhat 

pustulese appsarance to the surface. 

Length, 0.64 mm.; height, 0.36 mm.; width, 0.20 mm* 

Types and occurrence—Holotype, Texas Technological 

College Paleontological Collections. This species is 

found in the upper half of the Fluvanna section; it 

is not present in the Key section. 

Remarks—This species resembles £. paupera of the 

Washita group and may be ancestral to it. it differs 

In smaller size and having a much longer, more acutely 

angled posterior portion* 
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CYTHEREIS N. SP. B 

PI. 2, fig. 37. 

Carapace in side view oblong, highest in front. 

Dorsal and ventral margins straight, converging pos

teriorly. Anterior rounded, rimmed, denticulate; 

posterior compressed, keel-like, acutely angled slightly 

below middle, postero-ventral portion denticulate. A 

continuation of the anterior rim extends along the 

ventral margin, curving dorsally at about middle, and 

snding slightly behind middle and slightly above ven

tral margin. An elongate node rises at about mid

point of the valve and extends antero-ventrally, ending 

about one-fourth shell-length from anterior rim. Two 

prominent blunt spines rise at the Junctions of the 

dorsal and ventral margins with the compressed posterior, 

Surface of valves otherwise minutely pustulose. 

Length, 0.60 mm.; height, 0.32 mm.; width, 0.32 mm. 

Types and occurrence—Holotype, Texas Technological 

College Paleontological Collections. This species is 

represented by a single right valve from zone 10 in 

the Fluvanna seotion; it is not present in the Key 

section. 

Remarks—This species resembles £. paupera differing 

in the following respects: much smaller size, s 

longsr and more acute posterior, and fewer nodes and 

spines along the dorsal and ventral margins. 
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CYTHEREIS N. SP. C 

PI. 2, figs. 38-41. 

Carapace in side view oblong, highest in front. 

Dorsal margin concave Just behind antero-dorsal angle, 

then straight; ventral margin straight. Both dorsal 

and ventral margins somewhat rough, nodose. Dorsal 

and ventral margins converge slightly posteriorly. 

Anterior rounded, rimmed, denticulate, with a large 

tubercule at antero-dorsal angle; posterior compressed, 

keel-like, rounded below middle, denticulate along 

postero-ventral portion. A dorsal marginal ridge 

rises Just behind the antero-dorsal tubercule and 

extends posteriorly to the Junction of the compressed 

posterior with the main part of the shell. A ventral 

continuation of the anterior rim extends posteriorly 

and ends at the ventral Junction of the posterior 

with the main part of the shell. A large, elongate 

node rises at the mid-point of the valve. Behind and 

slightly above is a small ridge, parallel to the dorsal 

and ventral margins. The surface of the node and 

ridge is pitted; remainder of the surface of valves 

covered with mesh-like reticulations. 

Length, 0.88 mm.; height, 0.52 mm.; width, 0.48 mm. 

Types and occurrence—Holotype, Texas Technological 

College Paleontological Collections. This species is 

found throughout the Fluvanna section; it is not 

present in ths Key seotion. 
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Remarks—This species resembles C. fredericksburgensis, 

differing in the ̂ slightly smaller size, a much narrower 

and sharper anterior marginal rim, and the somewhat 

nodose dorsal and ventral margins. 

CYTHEREIS N. SP. D 

PI. 2, fig. 42. 

Carapace in side view oblong-ovate, highest in 

front. Dorsal margin slightly curved at the highest 

point, then straight; ventral margin straight. Dorsal 

and ventral margins converge considerably posteriorly. 

Anterior broadly rounded, minutely denticulate; pos

terior comcpressed, denticulate, angled slightly above 

mlildle. A small node rises at the mid-point of the 

valve. Remainder, of surface, including compressed 

posterior, strongly pitted. 

Length, 0.62 mm.; height, 0.38 mm.; width, 0.41 mm* 

Types and occurrence—Holotype, Texas Technological 

College Paleontological Collections. Only one speci

men was recovered, from zone 10 of the Fluvanna section. 

Remarks--This species does not resemble any species 

of Cythereis heretofore described. The present author 

is of the opinion that the striking differences be

tween this and any other species of Cythereis warrants 

the erection of a new species. 
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CYTHEREIS N. SP. E 

PI. 2, figs. 43-44. 

Carapace in side view oblong, highest in front. 

Dorsal margin slightly concave, curving gradually from 

highest point posteriorly to the Junction of the main 

part of the shell with the compressed posterior; ven

tral margin sinuate. Dorsal and ventral margins con

verge posteriorly. Anterior broadly rounded, denti

culate, rimmed, with a thin ridge on the rim; posterior 

compressed, keel-like, angled slightly below middle. 

Postero-ventral portion of posterior convex, strongly 

denticulate; postero-dorsal portion concave, with a 

single blunt spine at about middle. A large node rises 

Just below and ahead of mid-point of valves. At the 

dorsal and ventral Junctions of the compresssd pos

terior with the main part of the shell rise two spines, 

the upper one directed dorsally, the lower one directed 

postero-ventrally. Entire surface of valves covered 

with minute pits. 

Length, 0.71 mm.; height, 0.37 mm.; width, 0.44 mm. 

Types and occurrence—Holotype, Texas Technological 

College Paleontological Collections. This species is 

represented by a right and a left valve, from zones 

10 and 12 in the Fluvanna section; it is not present 

in the Key section. 

Remarks--This species resembles £. esglefordensis. 

differing in the following respects: slightly smaller 

size, the ridge on the anterior marginal rim, and the 
TEXÂS TECHNOLOGICAL COLLEGE 
LUBBOCK, TEXAS 
LIBRARY 
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lack of spines along the dorsal margin. 

CYTHEREIS ? N. SP. F 

PI. 2, fig. 45. 

Carapace in side view oblong, highest one-fourth 

shell-length behind front. Dorsal margin convex, 

sloping gradually toward posterior; ventral margin 

straight or slightly convex. Anterior evenly rounded, 

denticulate along antero-dorsal portion; posterior 

slightly compressed, angled at about middle. A large, 

blunt spine extends antero-ventrally and outward from 

Just behind the antero-ventral angle. The postero-

ventral portion of the valve is swollen both laterally 

and dorsally and is surmounted by a long, thick, blunt 

spine, around the base of which appear a number of 

smaller spines. Several other smaller spines and nodes 

are scattered over the surface of the valve. Surface 

otherwise minutely reticulate. 

Length, 0.47 mm.; height, 0.29 mm.; width, 0.20 mm. 

Types and occurrence—Holotype, Texas Technological 

College Paleontological Collections. This species Is 

represented by two left valves, from zones 10 and 13 

in the Fluvanna section; it is not present in the Key 

section. 

Remarks—This species is only arbitrarily placed in 

the genus Cythereis. It resembles no other form known 

to the author, and is imdoubtedly an over-specialized 
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form. The hinge structure, which is important in 

specific and generic identifications of many Cretaceous 

forms, cannot be seen even at high magnifications, and 

therefore, accurate identification is not possible* 
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PLATE I 

Figure T&B^ 

1. Spiroplectammina alexanderi Lalicker. X69. 12 

2. Spiroplectammina goodlandana Lalicker. X48. 13 

3. Verneullinoides schlzea (Cushman and Alex

ander). Loeblich and Tappan. X69. 14 

4. Troohammlna n. sp. X48. 15 

5. Marginulina sp. X48. 16 

6. Lentlculina n. sp. X48. 17 

7. Cltharlna intumescens (Reuss). Loeblich and 

Tappan. X48. 18 

8. Vaginulina n. sp. A. X48. 19 

9. Vaginulina n. sp. B. X48. 20 

10. Ramulina ? sp. X48. 21 

11, 12. Conorblna conlca ? Lozo. 11, dorsal 

view; 12, ventral view. X69. 22 

13-16. Monoceratina n. sp. 13, left valve; 14, 

right valve; 15, dorsum; 16, venter. X69. 23 

17-20. Bythocypris goodlandensis Alexander. 

17, left valve; 18, right valve; 19, dorsum; 

20, venter. X48. 24 

21-24. Bythocypris n. sp. 21, left valve; 22, 

right valve; 23, dorsum; 24, venter. X48. 25 

25-28. Maorocypris n. sp. 25, left valve; 26 

ri^t valve; 27, dorsum; 28, venter* X48. 26 
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PLATE I (Con*t.) 

Figure 

29-32. Paracypris siliqua Jones and Hinde* 

29, left valve; 30, right valve; 31, 

dorsum; 32, venter. X48. 

33,34. Cytherella ovata (F. A. Roemer). 

Alexander. 33, exterior of right valve; 

34, interior of right valve. X48. 

35* Cytherella scotti ? Alexander. Left valve. 

X48. 

36-39. Cytherella n. sp. A. 36, left valve; 

37, right valve; 38, dorsum; 39, venter. 

X48. 

40-43. Cytherella n. sp. B. 40, left valve; 

41, right valve; 42, dorsum; 43, venter. 

X69. 

44-47. Cytherella n. sp. C. 44, left valve; 

45, right valve; 46, dorsum; 47, venter. 

X48. 

48. Cytherella n. sp. D. Left valve. X48. 

49-52. Cytherella n. sp* E. 49, left valve; 

50, right valve; 51, dorsum; 52, venter. 

X48. 
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PLATE II 

Figure Page 

1. Cytherelloldea n. sp. Left valve* X48* 35 

2-5* Cytheridea goodlandensis Alexander* 

2, left valve; 3, right valve; 3, dorsum; 

5, venter. X69* 36 

6-9. Cytheridea washitaensis Alexander. 

6, left valve; 7, right valve; 8, dorsum; 

9, venter* X48. 37 

10-13. Cytheridea oliverensls Alexander. 

10, left valve; 11, right valve; 13, 

dorsum; 13, venter. X69. 38 

14, 15* Cytheridea n. sp* 14, interior, right 

valve; 15, exterior, left valve. X48. 39 

16-19. Loxoconcha n. sp. 16, left valve; 17, 

rig^t valve; 18, dorsum; 19, venter. 

X69. 40 

20-23. Cytheropteron howelli Alexander. 20, left 

valve; 21, right valve; 22, dorsum; 23, 

venter. X48. 41 

24-27. Cythereis carpenterae Alexander. 24, 

left valve; 25, right valve; 26, dorsum; 

27, ventsr. X48. 42 
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PLATE II (Con*t.) 

Figure Page 

28-31. Cythereis fredericksburgensis Alexander. 

28, left valve; 29, right valve; 30, 

dorsum; 31, venter. X48. 43 

32-35. Cythereis mahonae Alexander. 32, left 

valve; 33, right valve; 34, dorsum; 35, 

venter. X48. 44 

36. Cythereis n* sp. A. Right valve. X48. 45 

37* Cythereis n. sp* B* Right valve* X48* 46 

38-41, Cythereis n* sp, C* 38, left valve; 39, 

right valve; 40, dorsum; 41, venter. 

X48. 47 

42. Cythereis n. sp. D. Left valve. X48. 48 

43, 44. Cythereis n. sp* E. 43, left valve; 

44, right valve. X69. 49 

45. C3rthereis ? n. sp, F. Left valve. X69. 50 
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