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ABSTRACT 

This short paper describes and figures a number of species of Foraminifera and 
Ostracoda from material collected on Moctezuma River, in the state of Vera Cruz, 
Mexico. Eocene deposits were discovered here by Earl Oliver in 1022. A shale char
acterized by a great abundance of a new Foraminifer of the genus Operculum, and 
having with it a number of species of other Eoraminifera and some ostracods, is present. 

In 1922 Mr. Earl Oliver, while working in I he slate of Vera 
Cruz, Mexico, discovered on the east bank of Moctezuma River, on 
the eastern portion of the bend which makes its way into Hacienda 
Romance and near the mouth of the Rio Tamuin, an outcrop of 
shales which were very rich in Foraminifera. With him I afterward 
visited this locality and collected material. The shales at this spot 
are very largely made up of a large Operculum, which occurs in great 
abundance. With it are a few smaller species of Foraminifera and a 
sprinkling of ostracods, with occasional specimens of one or two 
species of small planospiral mollusks. 

The Operculina is closely allied to two species I have described 
from the lower part of the Upper Eocene of Georgia, which probably 
very closely places this outcrop in the geologic: column. 

As some of these species are rather widely distributed on the 
Atlantic coastal plain of Mexico, it has seemed best to note them 
and give figures which will serve to identify them. Several of the 
species show relationships with the Eocene of Europe, and through 
the ostracods with the Eocene of the coastal plain of Maryland. A 
description of the species follows: 

Operculina oliveri Cushman, n. sp. 

Plate 6, Figures 1, 2 

Test coiled, planospiral, thin, composed of two and a half to three coils; 

rapidly increasing in breadth; chambers very numerous, as many as thirty-six 
in the last-formed coil of adult specimens, fairly constant in size and shape, in 
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FIG. I.—Operculina oliveri Cushman, n. sp. Side view of exterior, X6. l;ic. _>.— 
Operculina oliveri Cushman, n. sp. Side view of specimen with slightly eroded surface, X6. 
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FIGS, I , 2.—Cristcllaria mrxicana Cushman, n. sp. Side views, X40. FK,. 3.— 
IIantkenina longispina Cushman. Side view, X60. FIG. 4.—Pulvinulina crassala 
Cushman, n. sp. Dorsal view, X60. FIG. 5.—A nomalina iimbonala Cushman, n. sp. 
Ventral view, X60. FIG. 6.—Anomalina iimbonala Cushman, n. sp. Dorsal view, 
X6o. FIG. 7.—Pulvinulina mrxicana Cushman, n. sp. Ventral view. X6o. 
FIG. 8.—Pulvinulina mexicana Cushman, n. sp. Dorsal view, X60. FIG. 0.—Bitli-
minasp.? Side view, X60. lrio. 10.—Truncal'uliiut: sp.? Dorsal view, XOo. 
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the adult the length of the chamber eight to ten times the height, each chamber 
gradually increasing in height from the proximal end to the maximum height 
near the distal end; sutures gently curved until near the periphery, where an 
abrupt turn backward is made; surface depressed between the sutures, which 
are somewhat raised above the general surface, but not beaded. 

Length of adult specimens, up to 8 millimeters. 
Type specimens from the Eocene deposits of the Mocte/.uma at the second 

large bend above its entrance into Panuco River, Mexico. 
This species belongs in the general group of Opcrculina aniillca Cushman, 

0. cookci Cushman, and 0. vaughani Cushman. It is much smaller than the first, 
and in many characters is midway between the last two. (>. oticcri. however, has 
more chambers in the adult than any of the others, the wall and sutures are 
thicker, and the whole test heavier than in either <). cookci or (). vaughani. 

At the type locality discovered by Mr. Earl Oliver, after whom the species 
is named, the specimens are very abundant, making up a large percentage of 
the shale at that point. 

Crislellaria mcxieana Cushman, n. sp, 
Plate 7, Figures 1, 2 

Test biconvex, close coiled except in the adult the last two or three cham
bers tending to an uncoiled form; periphery keeled except on the uncoiled cham
bers, which are rounded; chambers numerous, ten to twelve in the last whorl of 
the close-coiled portion, fairly distinct, sutures raised and limbate, those of the 
coiled portion broken into coarse beadlike knobs, the sutures of the uncoiled 
portion more nearly entire; wall thick; apcrtural face flattened, aperture at the 
peripheral angle of the last-formed chamber, radiate, slightly protuberant. 

Maximum length, 1.50 millimeters; diameter, 0.90 millimeter. 
Type specimens from Eocene deposits of Moctczuma River. 
This beautifully ornamented species is abundant in the shales containing 

Opcrculina oliveri. It is in general related to the Eocene species of Europe, such 
as Crislellariafragaria Gumbel, and those species usually assigned to C. wether cl-
lei (Jones), but is distinct in the lesser amount of uncoiling and the much coarser 
and more broken ornamentation. 

Hantkeiiina longispina Cushman 
Plate 7, Figure 3 

Hantkenina longispina Cushman, Proc. U. S. Nat. Mus., Vol. 66 (19.24), 
p. 2, PL 2, Fig. 4. 

Test planospiral, compressed, chambers rapidly increasing in size and height 
as added, five or six in the adult coil, those of the early coils showing slightly at 
the umbilicus, each chamber with a long, stout spine, often somewhat longer 
than the chamber, hollow centered, wall very finely punctate, periphery some
what lobulate. 

This species, already described from the Eocene of Mexico, occurs very 
sparingly in the Eocene of Moctczuma River. 
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The genus first figured by Hantken under the nana ^ithruliini occurs in 
the Upper Eocene of Europe and America. 

Anomalina umbonata Cushman, n sp 

Plate 7, Figures 5. 6 

Test compressed, plano-convex, dorsal side nearly llat or even slightly con
cave, ventral side somewhat convex, periphery rounded, about twelve chambers 
in the last-formed whorl, which is not quite closely coiled, exposing a portion 
of the earlier whorl at the center of either side; sutures of the last-formed coil 
distinct, those of the ventral side somewhat depressed, those of the dorsal side 
limbate and slightly raised above the surface, more or less fused into the central 
spiral unbonate mass, which is conspicuous on the dorsal side; wall very coarsely 
punctate; aperture a narrow opening from the periphery along the ventral side 
about one-third of the way on the inner margin of the last formed chamber. 

Diameter, 0.50-0.60 millimeter. 

Type specimens from the Eocene of Moclczuma Rive: 

This is a striking species with its raised sutures, teniral umbonate orna

mentation, coarsely punctate surface, and concave upper surface. 

Pulviuidiiia mcxicaiM Cushman, 1. -p. 
Plate 7, Figures 7. S 

Test unequally biconvex, dorsal side forming a low cone, ventral side only 
slightly biconvex, periphery subacute, subcarinate, last-formed coil with eight 
to ten chambers, only those of the last-formed coil visible from the ventral side, 
which is umbonate; sutures distinct, very slightly limbate on the dorsal side, 
ventraliy very slightly depressed near the periphery, becoming limbate near the 
umbilicus, and often fusing on the inner margin and forming a ring; wall dis
tinctly but rather finely perforate; aperture elongate mi the middle part of the 
inner margin of the ventral side of the last-formed chamber. 

Diameter, 0.60 millimeter. 

Type specimens from the Eocene of VIocte/Aima River. 
This species rather closely resembles that referred by Hantken to Pulvin-

•uliiia haidingcri d'Orbigny. Hantkcn 's specimens wen from the European 
Eocene of the uCla'culina-szaboi' beds. D'Orbigny's original material was trom 
the Oligocene of the Vienna Basin, and material I have from several localities 
from the Vienna Basin agrees with the types in having about six chambers 
in the last-formed whorl. But for the differences on the ventral side, these Mexi
can specimens are very similar to I lantkeu 's figure.' 

Puhinulina crassala Cushman. n. sp. 

Plate 7, Figure 4 

Test small, plano-convex, the dorsal side nearly llat. ventral side strongly 

convex, last-formed coil with five or six chambers; periphery subacute; cham

bers inflated, especially on the ventral side; sutures distinct, slightly depressed 

1 Milth. Jahrb. kon. img. Gcvl. .Install, Vol. 4 (.1X75), PI. 15, Fig. 10. 
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FIG. i.—Cytherella mexicana Cushman, n. sp. a, side view, X6o; b, dorsal view, 
X75; c, end view, X75. FIG. 2.—Cylhereis mexicana Cushman, n. sp. a, side view, 
X60; b, dorsal view, X75; c, end view, X75. FIG. 3.—Cylhereis bassleri Ulrich. a, side 
view, X60; b, dorsal view, X75; c, end view, X75. FIG. 4.—Cytkeridea miiUeri 
(Munster). a, side view, X60; b, dorsal view, X75; c, end view, X75. FIG. 5.— 
Cytkeridea miiUeri (Munster). Side view of smaller specimen, X60. FIGS. 6, 7.—Cythere 
oliveri Cushman, n. sp. Side views, X60. FIG. 8.—Cythere oliveri Cushman, n. sp. 
a, side view, X60; b, dorsal view, X75; c, end view, X7.5. 
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on the dorsal side, strongly so on the ventral side; periphery and surface closely 
set with short spinose processes; aperture elongate, on the inner edge of the 
ventral face of the last-formed chamber. 

Diameter, 0.45-0.55 millimeter. 
Type specimens from Moctezuma River, \ era Cruz, Mexico, associated 

with Opcrculina olivcri Cushman, n. sp. 
This species in its more flattened form has six chambers 111 (he last-formed 

coil, and is sometimes at the edge very thin with almost a keel developed. It 
is associated with the following variety. 

j'ulvinidina crassala Cushman, n. sp., var. datsti Cushnuin, 11. var. 

Test differing from the typical in the more rounded, compacl form, the 
periphery rounded, usually only four chambers making up the last formed coil. 

Bulimina sp.? 
Plate 7, Figure o 

There is a single specimen of a smooth species of Biilimuui in the Eocene 
material from the Moctezuma, but without further specimens 1 hesitate to place 
it specifically. 

I'runcalulina sp..J 

Plate 7, Figure 10 
Occurring very rarely is a rounded, almost G7»/)(/;eW«iJ-like species of Trunc-

alidina with five chambers in the final coil. 

OSTRACODA 

Cyl/ierclla mexicana Cushman, 11. sp. 
Plate 8, Figures la-c 

Carapace in side view oblong-ovate; dorsal margin slightly and evenly 
curved except for a slight concavity posterior to the middle; ventral margin 
broadly and evenly curved; anterior and posterior extremities nearly alike, even
ly curved; surface of valve with slightly raised tuberosities near the central part 
of each end, the median area between slightly depressed, edge view of carapace 
compressed ovate, the ends nearly alike; end view, compressed ovate. 

Length, 0.65 millimeter; height, 0.45 millimeter. 
Type specimens from the Eocene of Moctezuma River. 
The species is not at all common. 

Cythcridea milllcri (Minister) 
Plate 8, Figures 417. <:, 5 

Carapace in side view ovate, dorsal and ventral margins nearly straight 
but divergent; anterior end broadly rounded, much higher than the somewhat 
more acuminate posterior end; both anterior and posterior ends slightly spinose 
at the periphery, general surface of the valve gently convex, the surface marked 
with a series of nearly vertical furrows extending entirely across the test, each 
furrow including a row of small punctations, larger toward the ventral border; 
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edge view broadly lanceolate, thickest slightly anterior to Ihe middle; end view-
broadly elliptical. 

Length, 0.65 millimeter; breadth, 0.35 millimeter 

In many ways the Mexican specimens resemble (',. pcranuala blrich de
scribed from the Eocene of Maryland, but the ornamentation is not so restricted 
and the test not so high. I t resembles C. mulleri more closely. 

Cylhercis bassleri L'lrich 

Plate 8, Figures -,<i -c 

Cylhereis bassleri L'lrich, Maryland Geological Survey, Eoeciic, LUOI, p. 120, 

PI. 16, Figs. 19-21. 

Carapace oblong, length 0.S0 to 0.85 mm., widest and rounded anteriorly; the 
posterior edge more or less angular in the middle, straight or -lightly sinuate above to 
the angular extremity of the hinge, and with two or three spines projecting from the 
slightly convex, lower half; edges with a thickened rounded rim, becoming obsolete near 
the center of the flattened ventral region; hinge line straight except at the antero-
cardinal angle which is thickened and prominent; ventral outline slightly sinuate. 
Valves equal, with a rounded subcentral node, sometime- ohsiurcd by a network of 
small ridges, and a sharp ventral ridge rising gradually Iron, it- im cplion at the antcro-
veutral angle and ceasing abruptly at a point about one-four I h of t In- length of the valve 
from its posterior extremity. A less prominent ridge run- from the high end of the ven
tral ridge in a slightly oblique direction to the post cardinal angle and then turns lor-
ward. The whole surface is covered with rather large pits arranged in more or less ir
regular curved series, the space between the rows, especially o\ er 1 he central portion of 
the valves being raised into thin and sometimes coalescinir ridges 

Length of Mexican specimens, 0.70 millimeter; breadth. 0.40 millimeter. 

The Mexican specimens are very close to the above species described by 
Ulrich from the Eocene (Aquia formation) of Maryland. 

The posterior angle of our specimens is a little more pronounced, but the 

sum of the characters tallies very closely. 

Cythercis mexicana Cushman, 11. ,-p 

Plate 8, Figures 2a •>: 

Carapace in side view generally oblong, widest anteriorly; dorsal margin 
straight; ventral margin straight except for a slight downward curve at the 
anterior end; anterior end broadly and evenly rounded; posterior end angular 
with a decided posterior end, the anterior end with a thickened ridge parallel 
to the periphery, with a deeply depressed area behind, posterior end thin, with 
a slight keel-like projection, remainder of the surface with larger bosses irregu
larly placed, the anterior and dorsal margins with short conical spinose projec
tions. 

Length, 0.75 millimeter; breadth, 0.45 millimeter. 
Type specimens from the Eocene of Moclczuma River. 
The species is a striking one, but not common. 
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Cylherc oliveri Cushman. n. s|i 
Plate 8, Figures 6 S 

Carapace in side view generally oblong, widest anteriorly: dorsal and ventral 
margins nearly straight and nearly parallel, the dorsal margin slightly depressed 
in the middle, the ventral margin bending downward to begin the broad curve 
of the anterior end; posterior end obliquely truncate, forming a blunt angle with 
the ventral margin; the antero-ventral angle with a. thin keel; surface at the 
anterior end with several furrows curved so as to appear nearly parallel with 
the periphery, the furrows including line punctations, remainder of the surface 
with an irregular network of depressions and ridges making a si roiigly reticulate 
surface; greatest thickness of the carapace near the post en >• ventral margin; edge 
view truncately ovate; end view oblong oval. 

Length, 0.60 millimeter; breadth, 0.^0 millimcler. 
Type specimens from the Eocene of AIOIIUIIIIKI River. 
This is the most common ostracod of I he (>f>m 11/iim shale- of this locality. 


