ABsTRACT: More than a hundred species of ostracodes are described or listed from the Eocene and Oligocene of Trinidad.
One genus and thirty-four species are new, forty-six species have been described previously from the Caribbean and the Gulf
Coast. It is shown that the genus Krithe can be used for biostratigraphic zonation.
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INTRODUCTION

This study is the fourth in a series on the Tertiary
ostracodes of Trinidad. It deals with species from the
Lizard Springs, Navet and San Fernando formations
and the so-called “Gaudryina beds” of Eocene age and
the lower Cipero formation of Oligocene age, Previous
studies have covered the Paleocene and part of the
lower Eocene (van den Bold, 1957a), and the lower and
possibly part of the middle Miocene (van den Bold,
19576, 1958b). Information from these papers has been
incorporated in the present report, and, in a few cases
where the stratigraphic range of some previously de-
scribed species was extended into Eocene or Oligocene,
no mention of the species has been made in the system-
atic part. Studies of the planktonic foraminifera by H. M.
Bolli (1957a, b, ¢) and others have been used to establish
the stratigraphic ranges of the ostracodes. However, to
a certain extent, these ranges are still imperfectly known.
The material on which this study is based was provided
by Texaco Trinidad, Inc.; permission to publish this
information is herewith gratefully acknowledged. The
ostracodes were picked out of the samples at their
laboratory in Pointe-a-Pierre, so that the stratigraphic
position of the samples could not be checked against
that of the foraminifera. As a result some ideas, based
on the study of older publications had to be changed
after new and unpublished data had been received from
the geologists and paleontologists working in Trinidad.
I am particularly indebted to H. G, Kugler and J. B.
Saunders for providing me with this necessary informa-
tion and for criticism of the initial draft of this paper.

Holotypes and paratypes of the new species have been
deposited in the collections of the U.S. National Museum
in Washington, D. C., except the types for Pseudocythere
cubensis, which were deposited in the Geological Museum
of Utrecht University, from which institution material
was received on loan. In this connection, I thank
C. R. Drooger for his kind cooperation,

The illustrations of the species were drawn from photo-
graphs, enlarged up to about 160 times. H. V. Howe
generously allowed the use of his photographic equip-
ment for this purpose.

ECOLOGY

Two types of facies have been found in the Eocene and
Oligocene of Trinidad:

1) Open sea facies: Represented by the marls and calcare-
ous clays of the Lizard Springs, Navet and Cipero
formations, rich in planktonic foraminifera, The ostra-
codes belong mainly to the genera: Alatacythere, Argil-
loecia*, Bairdia*, Bythocypris, Cardobairdia, Cythereis?,
Cytherella®, Henryhowella*, Krithe*, **Krausella”, Para-
krithe* and some species of Trachyleberis (species bollii
and Yhazelae).

*(Genera marked by an asterisk have their main dis-
tribution in open sea facies, but they may also occur
in shallow water, near shore deposits.

Many of the open sea species have fairly long stratig-
raphic ranges. In the case of smooth forms, which
predominate in these deposits, this could be partly due
to inability to separate these apparently long-lived
species into shorter-lived groups. However, some of
the ornamented species remain unchanged over a
long span of time (Alatacythere maerkyi, Cythereis?
trinidadensis, Trachyleberis? hazelae).

2) Near shore facies: Represented by the sandy and silty
clays, silts and occasional limestones of the San Fer-
nando formation and the “Gaudryina beds”, contain-
ing more benthonic than planktonic foraminifera. The
ostracodes belong to the genera: Argilloecia®, Bairdia*®,
Bosquetina?, Brachycythere, Buntonia, Cativella, Costa,
Cytherella®, Cytheropteron, Cytherura, Eucytherura, Hemi-
cvthere, Hermanites, Krithe®, Loxoconcha, Macrocypris,
Microcythere ?, Munseyella, Paracypris, Parakrithe*, Prolo-
bunlonia, Pseudocythere, Quadracythere, Ruttenella, Trachy-
leberis (species bermudezi, ?spiniferrima, *hapsida) and
Xestoleberis®*. Most of these shallower water forms
have comparatively short stratigraphic ranges, but
since they are influenced or even controlled by facies
changes, their true ranges are difficult to ascertain.
The large horizontal distribution of some of them
within a short section of the geological column, how-
ever, suggests their usefulness in correlation.

micropaleontology, vol. 6, no. 2, pp. 145-196, pls. 1-8, text-figs. 1-5, charts 1-4, april, 1960 145




VAN DEN BOLD

TRINIDAD
sEaLE 1000080
[ PN |

iy

TEXT-FIGURE 1
MAP OF TRINIDAD

Harmeny
Hal) 7
1]

HI LTI L

TEXT-FIGURE 2
MAP OF SAN FERNANDO AREA

A short discussion of the formations follows. For details
the reader is referred to the original descriptions and to
later discussions by Kugler (1953), Bolli (19574, b, ¢),
Suter (1951) and others.

STRATIGRAPHY

LizarD SPRING FORMATION (Cushman and Jarvis, 1928,
pp. 85-103).

The Lizard Springs formation consists of greenish-grey
marl and calcareous clay grading into the Navet forma-
tion by an increase in calcareous content. The Ramdat
marl was originally included with the Navet formation
and for that reason no reference was made to it in the
paper on the Paleocene ostracoda (van den Bold,
19574). Since then Bolli (1957a) has included it with
the Lizard Springs formation, as the increase in calcium
carbonate takes place after the deposition of the Ramdat
marl.

Globorotalia aragonensis zone, Ramdat Marl.

Type sample: Renz 413, location on text-fig. 2 (see also
Bolli, 1957a, p. 64).

Ostracode fauna: Gytherella navelensis, Argilloecia subeylin-
drica, Bairdia cespedesensis, Bairdia cassida, Bythocypris guppyt,
Krithe gualemalensis, Krithe cancuenensis, Cythereis? trimdaden-
sis, Alatacythere maerkyi.

NAVET FORMATION (Renz, 1942, p. 535).

The Navet formation consists of light grey and greenish
grey marls and marly clays with a thickness up to 1000
feet, usually rich in planktonic foraminifera. Bolli (1957,
Pp- 156-159) has succeeded in establishing seven bio-
stratigraphic zones, based on planktonic foraminifera,
which in part coincide with the previously established
members (Cushman and Renz, 1948). Charts 1-4 show
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the correlation of these members with the foraminiferal
zones. The Navet includes part of the Wilcox, Claiborne
and lower Jackson stages of the Gulf coast of the U.S.
and is lower to lower upper Eocene in age.

In this open sea facies of the Navet formation only a
small number of ostracode species occur, although speci-
mens may be locally abundant, and most of their repre-
sentatives have fairly long stratigraphic ranges. How-
ever, the Krithinae can be used for subdividing the
Navet formation into five ostracode zones (Chart 2).

Globorotalia palmerae zone (Bolli, 1957¢, p. 156, 158).

Type sample: Esmeralda well 1, core 9386-9405 feet
(text-fig. 1). The ostracod fauna is very poorly preserved
with only Rrithe guatemalensis, Argilloecia subcylindrica and
Xestoleberis sp. (not described) positively identified.

Hantkenina aragonensis zone, Friendship Quarry marl.

Type sample: Renz, 336 (Bolli, 1957¢, p. 158). Ostracode
fauna: Cytherella navetensis, Argilloecia subcylindrica, Bairdia
cespedesensis, dolicha, Bythocypris guppyl, < Bythocypris” pykna,
Cardobairdia ovala, Krithe guatemalensis, Krithe cancuenensis,
Parakrithe? sp. (not described), Trachyleberis? spiniferrima.

Other typical samples mentioned by Bolli (1957, p. 158):
Kugler sample 8781 : Krithe guatemalensis, Krithe saundersi,
Cythereis? sculplilis, Cythereis? irinidadensis, Cythereis ?sp.
(not described) ; Kugler sample 8820: Cytherella navetensts,
Argilloecia subcylindrica, Krithe guatemalensis, Krithe cancue-
nensis, Krithe saundersi, Parakrithe? sp. (not described),
Cytheropteron trinidadensis, Trachyleberis bollii, Cythereis? sp.
(not described); Kugler sample 8823: “Krausella” aff.
minuta, Krithe gualemalensis, Krithe cancuenensis, Krithe
saunderst, Parakrithe? sp. (not described); Kugler sample
8911: Krithe cancuenensis, Krithe saundersi, Trachyleberis
bollit, Cythereis? sp. (not described), Henryhowella sp. (not
described).
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Globigerapsis kugleri zone, Dunmore Hill marl,

Type sample: Renz 476 (Bolli, 1957¢, p. 158). Ostracode
fauna: Cytherella navetensis, Bairdia cespedesensis, “ Krausella™
aff. minuta, Krithe saundersi, Henryhowella sp. (not de-
scribed).

Other sample (Bolli, 1957¢, p. 158): Kugler 8821,
Cytherella navetensis, Argilloecia subcylindrica, Bairdia ces-
pedesensis, Bythocypris? cancanaensis, **Bythocypris™ pykna,
Krithe cancuenensis, Krithe saundersi, Parakrithe? sp. (not
described), Trachyleberis? hazelae, Henryhowella sp. (not
described).

Globorotalia lehneri zone, Fitt Trace marl.

Type sample: Ks 233 (Bolli, 1957¢, p. 158). Ostracode
fauna: Cytherella navetensis, Argilloecia subcylindrica, Bairdia
cespedesensis, Bairdia dolicha, Bairdia cassida, Bythocypris®
cancanaensis, **Bythocypris” pykna, ‘Krausella aff. minuta,
Krithe cancuenensis, Krithe saundersi, Parakrithe elongata,
Trachyleberis bollii, Cythereis? trindadensis, Henryhowella sp.
(not described), Uroleberis aff. ranikotiana.

Other samples (Bolli, 1957¢, p. 158): Kuglersample 8780,
Cytherella navetensis, Argilloecia subcylindrica, Bairdia cassida,
Rrithe saundersi, Rrithe crassicaudata, Trachyleberis bollii;
Kugler sample 8815, Cytherella navetensis, Argilloecia sub-
cylindrica, Bythocypris guppyi, Krithe saundersi, Ambocythere
sp. (not described); Kugler sample 8822, Cytherella nave-
lensis, Bairdia cespedesensis, Argilloecia subcylindrica, Krithe
saundersi, Cythereis? sp. (not described). The Navet river
marl, type sample Rohr 4347a, is considered to be ol
the same age: Cytherella navelensis, Argilloecia subeylindrica,
Bairdia sp., Krithe cancuenensis, Krithe saundersi, ** Krausella™
afl. minuta, Trachyleberis? hazelae, Xestoleberis sp. (not
described).

Porticulosphaera mexicana zone, Penitence Hill marl.

Type sample: Renz 385, text-fig. 2 (Bolli, 1957¢, p. 158).
Ostracode fauna: Gytherella navetensis, Bairdia cespedesensis,
Bairdia sp, (not described), Bythocypris guppyi, Cardo-
bairdia ovata, Argilloecia sp., (not described), Krithe saun-
dersi, Krithe crassicaudala, Parakrithe elongata, Trachyleberis
bollii, Alatacythere maerkyi, Xestoleberis sp. (not described).
As the original type locality is no longer accessible, Bolli
(1957¢, p. 158) replaced it by Kugler, sample 8814:
Cytherella navetensis, Argilloecia sp. (not described), Bairdia
cassida, Krithe saundersi, Trachyleberis® hazelae.

Truncorotaloides rohri zone (Bolli, 1957¢, p. 159).

Additional material from this zone, the type sample of
which was not available, was received from J. B.
Saunders. Sample: Esmeralda well 1, 380-394 feet core.
Ostracode fauna: Argilloecia subcylindrica, Krithe saundersi,
Krithe erassicaudata, Parakrithe elongata, Parakrithe? sp, (not
described) Trachyleberis? hazelae, Ambocythere elongata,
Ambocythere sp. (not described), Uraleberis aff. ranikotiana.

Globigerapsis semiinvoluta zone, Hospital Hill formation.

Type sample: Renz 75 (Bolli, 1957¢, p. 159). Ostra-
code fauna: Cytherella navetensis, Bairdia cespedesensis,
Bythocypris guppyi, *‘Bythocypris” pykna, Krithe elongata,
Krithe saundersi, Krithe crassicaudata, Parakrithe elongata,
Trachyleberis? hazelae, Cythereis? trinidadensis, Henryhowella
asperrima, Alalacythere maerkyi.

Other samples (see Bolli, 1957¢, p. 159): Kugler sample
8829, Argilloecia all, alexanderi, Eucythere sp. (not des-
cribed), Krithe sp. (indet), Ambocythere elongata, Trachy-
leberis bermudezi, Trachyleberis? hazelae; Kugler sample
8832, Cytherella harmoniensis, Bythocypris guppyi, Argilloecia
aff. alexanderi, Krithe crassicaudata, Krithe saundersi.

PoINTE-A-PIERRE FORMATION (Waring, 1926, p. 39).

In the gritty sandstones and sandy clays of the Pointe-
a-Pierre formation no ostracodes have been found. How-
ever, in silty sandy clays, which are believed to be associ-
ated with this formation, the so-called “Gaudryina” beds,
a fairly well preserved ostracode fauna occurs, which
bears some resemblance to the fauna of the Concepcion
formation (lower and middle Eocene) of the Maracaibo
basin (see Kuyl, Muller and Waterbolk, 1955, fig. 7).
Helicolepidina cf. spiralis and Tremastegina senni point to a
possible middle Eocene age (Kugler, 1953, p. 44). The
best preserved fauna was found in Trinidad Petroleum
Development’s Esmeralda well | and in some core holes
in the Biche and Charuma areas. The difference of this
fauna with the Navet formation of approximately the
same age is striking and apparently ecological conditions
were not greatly different from those prevailing during
the deposition of the San Fernando formation with the
fauna of which the *‘Gaudryina beds™ have many genera
in common.

“Gaudryina beds”.

Type: Esmeralda well 1, core from 3052-3071 feet,
Position of well: N 270297 links, E 415 893 links (Trini-
dad Government Cadastral coordinates). Ostracode
fauna: Cytherella mexicana Cushman?, Bairdia sp. (not
described), Bythocypris? cancanaensis, Munseyella sp.,
Munseyella  israelskyt, Trachyleberis  spiniferrima, Costa
n. sp., aff. barri (not described), Costa n. sp., aff. har-
moniensis (not described), Hermanites sp., Buntonia alabam-
ensis, Buntonia seminuda, Bosquetina?® concepcionensis, Loxo-
concha claibornensis. In a core 2630-2650: less typical
sample: Eucythere sp., Occultocythereis? sp., Eucytherura sp.,
Bairdia machaquillaensis was not in this sample but occurs
in typical ““Gaudryina beds” elsewhere.

SaN FERNANDO ForMATION (Guppy, 1866, p. 570-590),

The San Fernando formation is made up of silts and
sands, with conglomerates often at the base, and lenses
of clay and orbitoidal limestone. Total thickness up to
800 feet. The lower part of the formation belongs to the
Globorotalia cerroazulensis zone and can be correlated
with the upper Jackson of the U. S. Gulf Coast. The
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TEXT-FIGURE 3
Stratigraphic correlation between Calyx well holes 57
and 58, Harmony Hall well 2 and surface samples in
the San Fernando area.

ostracode fauna also shows relationship to that of the
Pauji formation (upper Eocene) of the Maracaibo basin.
The lithological subdivisions shown on Tables 1-4 are
those found locally near the type area of Mount Moriah
Hill in the northern part and north of the borough of
San Fernando. The distribution of the ostracodes is
mainly based on their occurrence in samples collected
from railway cuts north of San Fernando railway
station and in Calyx holes 57 and 59 (text-fig. 2). The
lenticular bed of orbitoidal limestone (Vistabella)
mentioned by Waring (1926, p. 47) as lying 200 feet
above the calcareous beds and which contains the larger
foraminifera described by Vaughan and Cole (1941) is
tentatively plotted into this section, The position of
Harmony Hall well 2 is based entirely on the occur-
rence of ostracodes as is the position of Barr sample
7244, from St. Joseph village, northeast of San Fer-

nandn.

Lower Mount Moriah silt, non-calcarcous zone.

Type sample Renz 515 (text-fig. 3). Because of the better
development of the ostracode fauna, this sample is re-
placed by the nearby type locality of the Globorotalia
cerroazulensis zone (Bolli, 1957, p. 160), Globerotalia coco-
aensis zone, Rohr sample 25604 (text-figs. 2-3): Cytherella
stainforthi, Bairdia caraibeensis, Bairdia sp. B., Bairdia sp.
C. Krithe hiwanneensis, Krithe saundersi, Munseyella reticu-
lata, Brachycythere harmoniensis, Costa harmoniensis, Costa
lehneri, Costa barri, Jugosocythereis vicksburgensis, Echino-
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cythereis okeechobiensis, Trachyleberis? reliculospinosa, Trachy-
leberis? hapsida, Cativella moriahensis, Eucytherura kugleri,
Xestoleberis chamela.

Lower Mount Moriah silt, Globorotalia cerroazulensis zone.

Stainforth sample 247 (text-figs. 2, 3): Cytherella aff.
pulchra, Costa lehnert, Costa harmoniensis, Loxoconcha wagner:,
Eucytherura kugleri.

Upper Mount Moriah silt, calcareous zone.

Type sample, Renz 505 (text-figs. 2-3), Globigerina am-
pliapertura zone Loc. N 237.430 links, E 356800 links.
Ostracode fauna: Cytherella afY. pulchra, Argilloecia nutusa,
Krithe saundersi, Krithe cubensis, Krithe elongata, Parakrithe?
ovata, Loxoconcha wagneri, Cytheropteron montgomeryensis,
Cytheropteron? trinidadensis, Cytherura hermesi, Xestoleberis
moriahensis; Stainforth sample 244A, Cytherella aff, pul-
chra, Cytherella stainforthi, Argilloecia nutusa, Krithe hiwan-
neensis, Parakrithe? ovata, Costa harmoniensis, Henrvhowella
asperrima, Trachyleberts bermudezi, Cytherura hermesi, Cyther-
opleron montgomeryensis, Loxoconcha wagneri, Xestoleberis
moriahensis.

Boca de Serpiente marl (Maury, 1929, p. 100, Soldado
Rock).

Type sample: Kugler 3692, for location see Kugler, 1938
(Bed 10). Ostracode fauna: Cytherella harmoniensis, Cythe-
rella aff. pulchra, Cytherella serpentiensis, Bairdia cespedesensis,
Bairdia inequivalvis, Bairdia sp. A., Rutlenella ovata, Trachy-
leberis? reticulospinosa, Trachyleberis? hapsida, Trachyleberis
bermudezi, Costa meka, Henryhowella asperrima, Cytherura
vistabellensis, Eucytherura kugleri, Xestoleberis moriahensis,
Xestoleberis sp.; Kugler sample 3741; south coast of Sol-
dado Rock, Bed 4 of Kugler, 1938, Globorotalia cerroazu-
lensis zone: Cytherella aff, pulchra, Cytherella harmoniensis,
Argilloecia cf. alexanderi, Bairdia cespedesensis, Krithe hiwan-
neensis, Krithe cubensis, Parakrithe? ovata, Microcythere? sp.,
Munseyellareticulata, Ruttenellaovata, Trachyleberis bermudezi,
Costa harmoniensis, Henryhowella asperrima, Hemicythere cry-
stalriverensis, Loxoconcha wagneri, Cytherura hermesi, Eucythe-
rura kugleri, Eucytherura tricornis, Gytheropteron montgomeryen-
sis, Paracytheridea sp., (not described), Xestoleberis moria-
hensis, Xestoleberis chamela, Xestoleberis dumblei.

Vistabella marl.

Type sample: Renz 384 (text-figs. 2-3), Loc. N. 238220
links, E 359630 links. Ostracode fauna: Gytherella stainfor-
thi, Argilloecia aff. alexanderi, Bairdia sp., Ruttenella ovata,
Krithe hiwanneensis, Krithe cubensis, Parakrithe? ovata, Costa
barri, Costa harmoniensis, Costa meka, Henrphowella asperrima,
Munseyella minuta, Cytherura vistabellensis, Eucytherura tricor-
nis, Cytheropteron montgomeryensis, Xestoleberis moriahensis,
Xestoleberis chamela.

Basal Cipero silt.

Type sample: Stainforth sample 47 (text-fig. 2), Glob-
igerina ampliapertura zone. Ostracode fauna: Cytherella
stainforthi, Cytherella aff. pulchra, Cytherella sp. A, Argilloe-
cia nutusa, Argilloecia cf. alexanderi, Bairdia cespedesensis,
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Krithe hiwanneensis, Costa lehneri, Costa meka, Cativella mo-
riahensis, Hermanites aff. H. paijenborchiana, Henryhowella
asperrima, Munseyella reticulata, Munseyella minuta, Cytherura
vistabellensis, Cytherura byramensis, Cytherura sp., Loxoconcha
wagneri, Loxoconcha jacksonensis, Xestoleberis moriahensis;
Renz sample 553 (text-figs. 2-3), Globorotalia opima opima
zone Cytherella afl. pulchra and var., Cytherella stainforthi,
Cytherella sp. A, Argilloecia nulusa, Bairdia cespedesensis,
Henryhowella asperrima, Costa lehneri, Krithe hiwaneensis,
Loxoconcha wagneri, Xestoleberis chamela.

CrpErO FORMATION (Cushman and Renz, 1945, p. 1-75).

In the San Fernando area the boundary between the
San Fernando formation and the Cipero formation is
transitional: the silts and sandy clays of the San Fer-
nando formation persist as high as the Globorotalia opima
opima zone. Higher in the section the Cipero consists of
marly clays and marls with a rich planktonic fauna
which was used by Bolli (19575, p. 103) to subdivide
the Cipero formation into eleven biostratigraphic zones,
four of which represent the Oligocene. With the in-
coming of open sea conditions the ostracode fauna
decreases in the number of species and gencra with the
genera Gytherella, Bairdia and Krithe predominating, and
it shows some similarity to the fauna of the Navet
formation. The genus Krithe can be used to subdivide
the Cipero formation into biostratigraphic zones
(Chart 2). Because many samples containing ostracoda
have not yet been properly placed in the stratigraphic
succession, the ranges of the species are based only on
their occurrence in those samples which have been
determined as belonging, to Bolli's biostratigraphic
zones. Unfortunately no material from Bolli’s type
localities has been available and therefore the fauna of
the individual localities has not been listed. In many
cases the stratigraphic ranges of the species will be
found to be incomplete. Some of the samples through
the stratigraphic succession on which the distribution
of the ostracodes has been based are:

Renz sample 104, Globigerina ampliapertura zone; Renz
sample 90, Globorotalia opima opima zone (former type
locality of Renz and Stainforth’s Globigerina concinna
zone); Saunders samples 845, 847, Globorotalia kugleri
zone and many other samples mainly by Renz from
the Cipero section along the west coast of Trinidad
south of San Fernando.

In this paper the San Fernando formation has been
shown as extending into the lower Oligocene, mainly
because Renz has applied the name Mount Moriah
silt to the zone penetrated in Calyx hole 57 below about
800 feet and in Calyx hole 59 from the top to about
360 feet. He also included the basal Cipero silt in the
San Fernando formation. However, Kugler (personal
communication of May 13, 1959) now wants to restrict
the San Fernando formation to the upper Eocene and
points out that the silts belonging to the Globigerina
ampliapertura and Globorotalia opima opima zones are
lithologically distinct from the Mount Moriah silt. He
writes: “The latest large scale excavations for a housing

scheme east of the San Fernando railway station has
clearly shown the block conglomerate at the base of the
Cipero silts. Huge slipmasses of Mount Moriah silt are
surrounded by ‘Basal Cipero silt’, which in its litho-
logical aspect can be clearly differentiated from the
Eocene Mount Moriah silt, hence also from the San
Fernando formation. This unconformity is of funda-
mental importance for there are many indications that
lower Oligocene deposits may be completely missing
and that an upper Oligocene sea transgressed on upper
Eocene sediments.” Since it would be very difficult and
completely outside the scope of this work to incorporate
these new ideas in the range charts and in the correla-
tions on text-figure 3, I have left the San Fernando for-
mation partially extending into the lower Oligocene.
As pointed out above, however, this is not in agreement
with the latest views of Trinidad geologists,

SYSTEMATIC DESCRIPTIONS

Class CRUSTACEA
Order Ostracopa Latreille
Suborder PLaTycopa Sars
Family CYTHERELLIDAE Sars
Genus CYTHERELLA Jones, 1849

Cytherella navetensis van den Bold, new species
Plate 1, figure la—e

Cytherella sp., van DEN BoLp, 1957, Micropaleontology, vol. 3,
no. 1, p. 4,pl. 2, fig. 1.

Carapace large, ovate, thick-shelled. Anterior end of the
right valve broadly rounded, dorsally slightly more
narrow than ventrally; dorsal margin convex, near-
ly straight in posterior third, greatest height just
anterior to the middle, converging towards the ventral
margin, which has a shallow concavity just behind the
middle; posterior end low, obliquely and narrowly
rounded. Left valve highest in anterior half, where
dorsal and ventral margin are nearly parallel. Anterior
end broadly and obliquely rounded; dorsal margin
nearly straight in anterior half, slightly convex and
sloping down towards the low posterior end behind the
middle; ventral margin nearly straight; posterior end
obliquely rounded, more narrowly rounded in the
upper part.

Strongest overlap of the right valve in the anterior part
of the dorsal margin. Dorsal view with blunt posterior
end in the right valve, greatest width just behind the
middle.

Dimensions: Holotype, right valve: length 1.50 mm;
height 0.91 mm; width 0.31 mm., from Renz sample 336.
Paratype, left valve: length 1.50 mm.; height 0.83 mm.;
width 0.28 mm., from Renz sample 336. Complete
carapace: length 1.25 mm.; height 0.77 mm.; width
0.46 mm., from Barr 6872, Lizard Springs formation.

This species occurs throughout the Navet formation,
highest occurrence in the Hospital Hill marl, lowest
occurrence in the upper Lizard Springs formation. A
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few specimens have been found in the San Fernando
formation, but the difference in preservation with the
rest of the fauna suggests that they are reworked there.

Holotype: A right valve from Renz sample 336, Friend-
ship Quarry marl, Navet formation, Hantkenina aragon-
ensis zone, U.S.N.M. no. 563469; paratypes: U.S.N.M.
nos. 563470 and 563471.

Cytherella harmoniensis van den Bold, new species
Plate 1, figure 2a—c

Carapace ovate, both ends broadly rounded, dorsal
and ventral margin roughly parallel, greatest height
just in front of the middle,

Female: Anterior end broadly rounded, dorsal margin
convex in right valve, slightly sinuate in the left; ventral
margin nearly straight; posterior end broadly and
obliquely rounded, slightly more narrowly below the
middle. Overlap of the right valve strongest along dorsal
margin just anterior to the middle and along the ventral
margin; very little overlap at posterior end; in the
anterior end the overlap is largely obscured by a carina
in the left valve. Dorsal view wedge-shaped, posterior
end wide, broadly rounded, greatest width about one-
third from the posterior end.

Male: About the same shape as the female, but posterior
end more obliquely rounded in side view. Dorsal view
with narrow, wedge-shaped anterior and posterior ends.
Greatest width about one third from behind.

Dimensions: Holotype, female: length 0.87 mm.; height
0.57 mm.; width 0.40 mm. Paratype, male: length
0.85 mm.; height 0.56 mm.; width 0.36 mm.

The species occurs throughout the upper Eocene in the
San Fernando formation and in the Hospital Hill marl
of the Navet formation. In the Oligocene it is apparently
replaced by a related species which has been called
Cytherella sp. aff, C. sylverinica Howe and Law (van den
Bold, 19586, p. 396, pl. 1, fig. la, b).

Holotype: A female carapace from Harmony Hall well
no. 2, 601-613 feet, upper Eocene, San Fernando for-
mation, U.S.N.M. no. 563472; paratypes: U.S.N.M.
no. 563474,

Cytherella stainforthi van den Bold, new species
Plate 1, figure 3a—c

Female: Carapace ovate, highest in the middle, both
ends broadly rounded. Dorsal margin with slightly
concave anterior slope in the left valve and broadly
convex in the right, ventral margin strongly convex.
Right valve overlapping the left along the entire periph-
ery with strongest overlap along the ventral margin
and anterodorsally. The left valve has about the same
shape as the right, but the greatest height lies slightly
more posteriorly, Dorsal view elongate pear-shaped,
posterior end wide, broadly rounded, clearly showing
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the overlap of the right valve; anterior end relatively
wide and blunt, narrowly rounded. Greatest height
about one third from behind, sides slightly concave in
front of the middle.

Male: Ovate, higher in front than behind, greatest
height just in front of the middle. Anterior end broadly
rounded; dorsal margin in both valves almost straight
in front of the greatest height, convex and sloping down
behind; posterior end narrowly rounded below the
middle; ventral margin almost straight in both valves,
with a slight concavity just behind the middle in the
right valve. Dorsal view narrower than the female,
especially the posterior end.

Dimensions: Holotype, female: length 0.68 mm.; height
0.46 mm.; width 0.36 mm. Paratype, male: length
0.67 mm.,; height 0.45 mm.; width 0.31 mm,

The species closely resembles Cytherella iexana Stad-
nichenko (1927, p. 242, pl 39, fig. 18) especially as
figured by Sutton and Williams (1939, p. 562, pl. 64,
figs. 14, 15) and Stephenson (1946, p. 307, pl. 42, figs. 8,9),
but differs by a slight concavity of the anterodorsal
margin and the smaller amount of overlap along the
dorsal margin.

Cytherella sp. van den Bold (19575, p. 235, pl. 1, fig. 3,
19585, p. 396) is closely similar, but has a stronger con-
vexity of the ventral margin and stronger overlap of the
right valve in the anterior part of the dorsal margin, be-
sides being slightly higher.

The species has been named in honour of R, M. Stain-
forth who did much of the initial work on the planktonic
foraminifera of Trinidad.

Distribution: Throughout the San Fernando formation
and in the lower Cipero formation, highest occurrence
observed was in the Globigerina cipervensis ciperoensis zone.
In the Catapsydrax dissimilis zone it is replaced by the
above mentioned Cytherella sp.

Holotype: A complete female carapace from Stainforth
sample 47, basal Cipero silt, Globigerina ampliapertura
zone, U.S.N.M. no. 563474; paratypes: U.S.N.M. no.
563475.

Cytherella sp. aff. Cytherella pulchra Brady

Cytherella sp. all. C. pulchra Brady. — van pEn Boip, 1957,
Micropaleontology, vol. 3, no. 3, p. 235, pl. 1, fig. 1.

A species which at the present time cannot be separated
from the species described previously from the Oligo-
Miocene and which is possibly identical to Cytherella sp.
(Howe and Chambers 1935, p. 6, pl. 4, figs. 17, 18, pl. 5,
figs. 11-12) occurs in the upper Eocene and lower Oligo-
cene, Together with it sometimes occurs a form which
has been called Cytherella afl. pulchra var., and which
distinguishes itself by concave ventral and dorsal mar-
gins, This form occurs only occasionally and does not
merit a specific name, It is possibly a local variant of the
common species of the San Fernando formation.
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Cytherella guasarensis van den Bold

Cytherella guasarensis van npEn Born, 1957, Micropaleontology,
vol. 3, no. 1, p. 4, pl. 1, fig. la—d.

This species occurs reworked in the San Fernando forma-
tion, mainly in a zone at the base of the formation, in
Harmony Hall well 2 at 822-852 feet,

Cytherella kellettae (Munsey)

Platella kellettae Munsey, 1953, Jour. Pal., vol. 27, no. 1,
p. 5, pl. 1, fig. 4. —van pEn BoLp, 1957, Micropaleontology,
vol. 3, no. 1, p. 4, pl. 1, fig. 2a, b,

This species has also been found reworked in the San
Fernando formation. It may be worth while to assign
this form, together with related species like: Cytherella
Jjonesiana Bosquet, Cytherella pustulosa Keij, Cytherelloidea
vanveeni van den Bold (which should be €. vanveenae),
Cytherella praesulcata Lienenklaus, Cytherina g yrosa Roemer
etc., to a different genus. The genus Platella does not fit
the requirements to include these forms, which appear
to be intermediate between Cytherella and Cytherelloidea.

Cytherella serpentiensis van den Bold, new species

Plate 1, figure 4a-b

Carapace elongate ovate, highest in the middle. Anterior
end broadly rounded, ventral margin regularly and
slightly convex; dorsal margin slightly convex and al-

most parallel to the ventral margin in the anterior part,
more strongly convex and converging towards the ven-
tral margin in the posterior part; posterior end formed
by the upturned continuation of the ventral margin,
narrowly rounded above the middle. Right valve only
slightly larger than the left and overlapping it very
slightly along the entire periphery, Dorsal view lance-
olate, widest behind the middle, ends compressed.

Dimensions: Length 0.64 mm.; height 0.38 mm.; width
0.27 mm.

This small and narrow form looks more like a male or a
young moult than like a female. It has, however, been
found only at one locality, Boca de Serpiente marl,
Soldado Rock (upper Eocene) and it is unknown to
what other species it could belong.

Holotype: A complete carapace from Kugler sample 3962,
Scldado Rock, U.S5.N.M., no. 563476; paratypes: U.S,
N.M. no. 563477,

?Cytherella mexicana Cushman
2Cytherella mexicana Cusaman, 1925, Am. Assoc. Petr. Geol,
Bull., vol. 9, no. 2, p. 301, pl. 8, fig. la-b (not ¢).
Cytherella texana StapnicHENkO, 1927, Jour. Pal,, vol. 1, no. 3,
p. 562, pl. 64, figs. 14, 15.

?Cytherella sp. StepneENson, 1944, Jour. Pal., vol. 18, no. 5,
p. 449. — 1946, Jour. Pal., vol. 20, no. 4, p. 307, pl. 42,
figs. 8, 9.
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The species mentioned in this synonymy are very similar
and it is believed to be impractical to separate them. The
Trinidad species shows males and females that are very
similar to those described by Stephenson, 1946. They
have only been found in the “Gaudryina beds”.

Cytherella sp. A
Plate 1, figure 8

Female: Carapace ovate, slightly higher in front than
behind, ends broadly rounded, surface finely punctate,
Anterior end very broadly rounded, dorsal margin a
low flat arch, nearly parallel to the ventral margin,
slightly converging posteriorly; ventral margin convex;
posterior end broadly rounded in the middle, both
slopes rather flat. Right valve overlapping the left along
the entire periphery, strongest overlap anterodorsally
and anteroventrally. The overlap at the anterior end is
partly obscured by a thin carina in the left valve. The
left valve has a broadly rounded anterior and a slightly
obliquely rounded posterior end; dorsal and ventral
margin are about parallel and nearly straight,

Dorsal view slightly irregular, with a slight restriction
anterior to the middle, stronger in the left valve than in
the right. Greatest width about one third from behind,
posterior end wide, broadly rounded.

Male: Highest anteriorly to the middle; broadly rounded
anterior end, dorsal margin convex, forming a regular
curve down to the low posterior end which is obliquely
rounded. Overlap of the right valve strongest antero-
dorsally. Dorsal view widest about one third from be-
hind, posterior end narrowly rounded, anterior end
fairly sharp. The surface of the valves in both sexes is
finely and regularly pitted.

Dimensions: Male: length 0.78 mm.; height 0.51 mm.;
width 0.38 mm. Female: length 0.87 mm.; height 0.57
mm.; width 0.43 mm.

The species has only been found in Stainforth sample 47
and Calyx hole 57 (Globigerina ampliapertura zone),

Genus CYTHERELLOIDEA Alexander, 1929

Cytherelloidea sp.

2Cytherelloidea sp. van DEN Borp, 1937, Micropaleontology,
vol. 3, no. 1, p. 5, pl. 4, fig. 1.

The form found in Harmony Hall well 2 at 828-840 feet
is very close to the form described from the Paleocene.
However, the posterior vertical rib seems to be divided
by the two depressions on both sides of the median ridge
that continue further backward and cause it to form two
nodes with a depression in between and above. In view
of the fact that many reworked Paleocene specimens
occur in the well mentioned, it is not improbable that
this form is also reworked from the Paleocene and that
the difference is due to preservation only.
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Family Cypripipak Baird
Subfamily PonTocyPRIDINAE Miiller
Genus ARGILLOECIA Sars, 1866

Argilloecia sp. aff. Argilloecia alexanderi Swain

Argilloecia alexanderi Swain, 1948, Maryland Dept. Geol. Mines
Water Res., Bull. 2, p. 192, pl. 12, fig. 7.

The species is very close to Argilloecia alexanderi as de-
scribed from the lower Eocene of Maryland. The T'rini-
dad form is slightly more elongate and has not been
found lower than upper Eocene. Therefore I prefer to
consider this species for the time being as distinct from
Swain’s.

Argilloecia subeylindrica Alexander

Argilloecia  subcylindrica Alexander., — van pen Borp, 1957,
Micropaleontology, vol. 3, no. 1, p. 5.

A few specimens of this species from the Paleocene have
been found in the lower and middle Eocene of the Navet
formation. The highest occurrence is in the Truncorotal-
otdes rohri zone,

Argilloecia nutusa van den Bold, new species
Plate 6, figure la-b

Name: derived from nutus (L), a nod of the head, be-
cause of the characteristic shape of the anterior part of
the carapace.

Carapace elongate, highest just in front of the middle,
slightly less than half the length in height; it gives the
impression of being slightly bent downward at the an-
terior end, which is still accentuated by the strong over-
lap of the anterodorsal margin of the right valve. Anter-
ior end irregularly rounded, obliquely rounded below
the middle like a boat’s prow, narrowly rounded almost
angled just above the middle, dorsal part gently convex
and forming an obtuse angle with the dorsal margin in
front of the greatest height; dorsal margin nearly straight
in the male, gently convex in the female, almost parallel
to the ventral margin which is sinuate, with a small
concavity in and slightly in front of the middle. Posterior
end obliquely rounded, blunt, almost truncate in the
dorsal part, narrowly rounded near the ventral margin;
in the male the ventral rounding is sharper than in the
female.

Right valve overlapping the left all around, except in the
ventral part of the anterior end. Strongest overlap in
front of the obtuse angle between dorsal and anterior
margins. Dorsal view lanceolate, widest slightly behind
the middle. Posterior end broader in the female than in
the male. Places of stronger overlap of the dorsal margin
clearly visible in dorsal view.

Muscle scar typical for the genus; marginal area could
not be observed in detail, but conforms to the general
pattern of the genus,
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Dimensions: Holotype, female: length 0.57 mm.; height
0.28 mm.; width 0.23 mm. Paratype, male: length
0.59 mm.; height 0.28 mm.; width 0.21 mm. Variation:
length 0.55-0.61 mm.; height 0.26-0.29 mm.; ratio:
1-0.44 mm. to 1-0.50 mm.

A few larger forms which are similar in outline and
have the same length/height ratio have been found in
Harmony Hall well 2: length 0.67-0.70 mm.; height
0.31-0.34 mm.

This species resembles Argilloecia obtusa Tienenklaus
(1900, p. 508, pl. 19, fig. 4a, b) from the lower Oligocene
of Germany, but the German species has a much blunter
anterior end. Argilloecia caudata G. W. Miiller (1894,
p- 508, pl. 12, figs, 6, 23-26) differs in the position of
greatest height.

Range: Oligocene, highest occurrence in the Globigerina
ciperoensis ciperoensis zone.

Holotype: A complete female carapace from Stainforth
sample 47, U.S.N.M. no. 563478; paratypes: U.S.N.M.,
nos. 563479-563482.

Subfamily CanpoNINAE Kaufmann
Genus PArAcyYPRIS Sars, 1866

Paracypris sp. aff. Paracypris contracta (Jones)
Plate 1, figure 5

Bairdia contracta JonEes, 1857, Paleontogr. Soc., Monogr., vol. 9,
p. 53, pl. 5, fig. la-c.

Bairdia cf. contracta Jones. — LaTiawm, 1938, Roy. Soc. Edinburgh,
vol. 69, pt. 1, no. 4, p. 40, fig. 2.

Paracypris contracta ( Jones). — Ke1j, 1957, Focene and Oligocene
Ostracoda of Belgium, p. 51, pl. 1, figs. 15-17.

The species of Paracypris found only in the Globigerina
ampliapertura zone is so close to the species from the
European middle and upper Eocene, that it is difficult
to separate them.

Family Barpupae Sars
Genus Bairpia McCoy, 1844

Bairdia dolicha van den Bold

Bairdia dolicha vAN DEN BoLp, 1957, Micropaleontology, vol. 3,
no. 1, p. 5, pl. 2, fig. 2a-b.

This species, originally described from the Palcocene of
Soldado Rock, also occurs in the middle Focene of the
Navet formation and (possibly reworked) in the San
Fernando formation.

Bairdia cespedesensis van den Bold

Bairdia cespedecensis (sic.) van DEN BorLp, 1957, Micropaleon-
tology, vol. 3, no. 3, p. 236.

Dimensions: Length 0,90-1.50 mm.; height 0.60-1.00 mm.

Thislong-rangingspecies (Upper Cretaceous—Miocene)
occurs regularly in the Navet, San Fernando and Cipero
formations.

Bairdia cassida van den Bold

Bairdia cassida van DEN BoLbp, 1946, Contribution to the study
of Ostracoda, Univ. Thesis, Utrecht, p. 70, pl. 1, fig. 7. —
1950, Jour. Pal., vol. 24, no. 1, p. 108,

Bairdia exoura van pEN Borp, 1957, Micropaleontology, vol. 3,
no. 1, p. 4, pl. 2, fig. 6. — 1957, ibid., vol. 3, no. 3, p. 236.

Dimensions: Length 1.10-1.50 mm.; height 0.70-1.00 mm.

After comparison of the two species, I believe that they
are identical. The species occurs throughout the Eocene
and Oligocene and in the lower Miocene (highest in
Globorotalia fohsi barisanensis zone).

Bairdia machaquillaensis van den Bold
Plate 2, figure 8

Bairdia machaquillaensis van pEnN Borp, 1946, Contribution to
the study of Ostracoda, Univ. Thesis, Utrecht, p. 72,
pl. 4, fig. 3.

Dimensions: Length 0.72-0.82 mm.; height 0.43-0.51 mm.

This species of the lower Eocene and Paleocene of
Guatemala has been found in “Gaudryina beds” of
probably middle Eocene age in Trinidad. Figured
specimen is from Esmeralda well 1, 1396-1407 feet,
possibly not ““Gaudryina beds”.

Bairdia inequivalvis van den Bold
Bairdia inequivalvis van pEN Borp, 1946, Contribution to the

study of Ostracoda, Univ. Thesis, Utrecht, p. 72, pl. 4,
figs. 9, 10.

One specimen, which is similar in outline to the species
from the lower Eocene and Paleocene of Guatemala and
British Honduras has been found in the upper Eocene
of Soldado rock. It is, however, possible that it is re-
worked there.

Bairdia caraibeensis van den Bold
Plate 2, figure 3

Bairdia caraibeensis van pDEN Borp, 1946, Contribution to the

study of Ostracoda, Univ. Thesis, Utrecht, p. 71, pl. 4,

fig. 5.
This species has only been found in Rohr sample 25684,
Globorotalia cerroazulensis zone, non-calcareous Mount
Moriah silt of the San Fernando formation. It was
originally described from the upper Eocene of Bonaire
and from the lower Eocene of Guatemala.

Bairdia amygdaloides Brady

Bairdia amygdaloides Brady. — van peEx Borp, 1957, Micro-
paleontology, vol. 3, no. 3, p. 236, pl. 1, fig. 6a, b.

This species occurs in Trinidad from the Globigerina
ciperoensis ciperoensis zone upward.

Bairdia sp. A
Plate 2, figure 11

Carapace ovate, laterally rather compressed, highest
in the middle, surface finely and regularly pitted.
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Anterior end obliquely rounded, prow-shaped; dorsal
margin regularly arched, posterior end slightly produced
subventrally; ventral margin slightly sinuate, almost
straight in the centre part. Left valve overlapping the
right along the entire periphery except a short distance
in the anterior end; amount of overlap about equal
everywhere. Dorsal view spindle-shaped, ends slightly
compressed, blunt; greatest width in the middle.

Dimensions: Length 0.73 mm.; height 0.46 mm.; width
0.36 mm.

This species has only been found in the upper Eocene
of Soldado Rock, Boca de Serpiente marl.

Bairdia sp. B
Plate 2, figure 9

Carapace ovate, thick set, of general subdeltoid shape.
Left valve strongly overlapping the right along dorsal
margin, less along ventral margin, except midventrally
where the overlap is stronger. Small amount of overlap
near the ends. Because of its shape the species is not
easy to distinguish from others described from the
Furopean and American Tertiary. Bairdia oviformis
Speyer, as figured by Stadnichenko (1927, p. 234,
pl. 39, figs. 1-3) is fairly similar, but seems to lack the
strong overlap of the left valve. The same can be said
for Bairdia subdeltoidea (von Miinster) (Howe, 1934,
p. 389, fig. la—c). The species has been found sporadic-
ally in the San Fernando formation. Figured specimen
is from Rohr sample 25684, type locality for the Globo-
rotalia cerroazulensis zone.

Dimensions: Length 0.99 mm.; height 0.69 mm.

Bairdia sp. C
Plate 2, figure 4

Carapace elongate, highest in the middle. Anterior end
obliquely rounded, dorsal margin gently convex, much
less than the strongly curved ventral margin; posterior
end narrowly rounded in the middle.

This species, of which only a few single valves have been
found in Rohrsample 25684, is figured for its unusual
shape and for the fact that the overlap of the dorsal
margin of the left valve terminates abruptly at the
anterior and posterior ends.

Dimensions: Length 0.89 mm.; height 0,55 mm.

Genus Byraocypris Brady, 1880
Bythocypris guppyi van den Bold

Bythocypris guppyi vAN DEN Borp, 1957, Micropaleontology,
vol. 3, no. 1, p. 6, pl. 2, fig. 9.

This species, originally described from the Lizard
Springs marl, occurs throughout the Navet formation;
its highest occurrence being in the Hospital Hill marl,
upper Eocene.
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Bythocypris? cancanaensis (van den Bold)
Plate 2, figure 10

Bairdia cancanaensis van pex Borp, 1946, Contribution to the
study of Ostracoda, Univ. Thesis, Utrecht, p. 73, pl. 4,
fig. 8.

The species from the lower Eocene of Guatemala and
British Honduras was found in the middle Eocene Fitt
Trace marl and Dunmore marl of the Navet formation
and in the “Gaudryina beds” of Esmeralda well 1.

Dimensions: Length 1.08 mm.; height 0.65 mm.

The Trinidad species is slightly smaller than the Central
American form, but otherwise quite similar, Originally,
it was described as a Bairdia but it more probably
belongs to Bythocypris, although it is slightly intermediate
in character.

“Bythoeypris” pykna van den Bold, new species
Plate 2, figure la-d

Female: Carapace elongate ovate, highest in the middle,
greatest height about three fifth of the length, widest
behind the middle, greatest width about half the length.
The margin is strongly folded inwards making it
necessary to distinguish between outer margin and
outline of the valve. Anterior end very obliquely round-
ed, margin parallel to the outline, which passes in
continuous curve into dorsal and ventral outlines; dorsal
outline arched, hinge margin straight, forming a faint
angle with anterior and posterior margins; an ac-
comodation groove occurs above the hinge line;
posterior outline straight or very slightly concave above
the posterior end, which lies just below the middle and
is narrowly rounded; posterior margin not quite parallel
to posterior outline; ventral outline strongly and
regularly convex, ventral margin almost straight,
slightly sinuate in front of the middle. Dorsal view
elongate egg-shaped, ends narrowly rounded.

Male: Same general shape as the female, but greatest
height just anterior to the middle, slightly lower and
narrower. Muscle scar area just behind the center,
consisting of a circular area composed of 8 or 9 scars.

Shell thick and heavy. Marginal area fairly broad in
anterior and posterior end, small vestibule, no pore
canals visible. Hinge in the left valve consists of a
straight bar above which is an accomodation groove.
In the right valve it consists of a groove below which
a narrow straight bar occurs, which is slightly thickened
and raised at the ends, forming 2 elongate smooth teeth
which fit below the bar in the left valve. The left valve
is overlapping the right along the entire periphery,
amount of overlap about equal everywhere.

Dimensions: Holotype, single left valve of a female from
Rohr sample 18192, (Lengua formation, middle Mio-
cene); length 1,02 mm.; height 0.55 mm. Paratype:
length 0.91 mm.; height 0.53 mm.; width 0.47 mm.
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The heavy shell and the peculiar infolded margin
separate this species from the genus Bythecypris and
suggest relationship to Pseudophanassymetria Sohn and
Berdan (1952, p. 10) and to Cardobairdia n. gen., des-
cribed below. It differs from the latter by its smooth hinge
and simpler muscle scar. It has some resemblance to the
genus Hungarella Mehes (1911) from the Triassic of
Hungary. In the described forms, however, Bairdia?
problematica Mehes (1911, p. 21, pl. 2, figs. 14-18) and
variety rentformis (p. 22, pl. 2, figs. 19-23) the number
of muscle scars is much greater than in “Bythocypris”
pykna. The species very probably belongs to a new genus.

It occurs infrequently throughout the Navet formation
from the Friendship Quarry marl to the Hospital Hill
marl. It is absent in the San Fernando formation, but
reappears in the Cipero and Lengua formations, where
it is also quite rare,

Holotype: A single female left valve from Rohr sample
18192, Lengua formation, U.S.N.M. no. 563483; para-
types: U.S.N.M. nos. 563484 to 563486,

Genus Cardobairdia van den Bold, new genus
Type species: Cardobairdia ovala van den Bold, new species

Diagnosis: A genus of the Bairdiidae with strongly
infolded margin and a hinge consisting of slightly curved
elongate sockets at both ends of the dorsal margin of
the left valve, separated by a shallow groove, which is
obscured by the incurved dorsal margin. Shape ovate;
left valve much larger than the right and overlapping
along the entire periphery, especially dorsally and
ventrally.

Range: Eocene to Miocene (probably much longer).

Cardobairdia ovata van den Bold, new species
Plate 2, figure 2a—c

Carapace cgg-shaped, highest just anterior to the
middle, widest in the middle. Height nearly two thirds
of the length, width more than half of the length, Left
valve much larger than the right and overlapping along
the entire periphery, strongest overlap along dorsal and
ventral margin. The margin of the left valve is strongly
folded inwards so that in the description it is necessary
to make a sharp distinction between margin and outline
of the valve. Anterior end obliquely rounded, narrowly
below the middle, continuing without angulation into
dorsal and ventral outlines; dorsal outline nearly
straight in the posterior part, generally arched; ventral
outline strongly convex, continuing without angulation
in the posterior end, which is narrowly rounded below
the middle, nearly straight or slightly concave above,
obliquely truncate, forming an obtuse angle with the
dorsal outline. The suture between the valves is obliquely
rounded in the anterior end; dorsal margin almost
straight, ventral margin convex, but not as strongly
convex as the ventral outline; posterior margin obliquely
rounded, Dorsal and ventral margin converge pos-
teriorly.

Dorsal view spindle-shaped, ends slightly compressed,
narrowly rounded. Muscle scar area circular, consisting
of about 15 scars, typical Bairdia-like. Hinge consists
of terminal elongate sockets which are finely denticulate
in the left valve; they are separated by a groove which
is covered in side view by the inward-curved dorsal
margin. Hinge in the right valve not observed. Marginal
area fairly narrow, no vestibule was seen, pore canals
not observed. The appearance of the marginal area is
rather Cytherella-like. The shell is very thick and heavy.
No sexual dimorphism was observed,

Dimensions: Holotype: length 0.70 mm.; height 0.44 mm.;
width 0.39 mm. Variability: length 0.69-0.74 mm.;
height 0.43-0.48 mm.; ratio: 1-0.63 mm.

There were two specimens of much larger dimensions
(text-figure 4), but of the same shape. Since the hinge
was observed in a specimen of the regular dimen-
sions, which is therefore considered an adult, the two
other specimens must either be aberrant forms or belong
to a different species, Young moults were about 0.62
mm. in length. No single valves occurred, so in order
to observe the interior structure attempts were made to
open some of the specimens. As the shell is very thick
and heavy, these were generally not successful, but in
one case a left valve was obtained with the hinge line
broken off. The remnants were more or less fitted
together and Plate 2, figure 2c is a reconstruction based
on the two parts of the valve. Only a few specimens have
been found in the Navet formation (Friendship Quarry
marl and Penitence Hill marl). The species is much more
common in the Miocene Lengua formation. So far it
has not been found in the San Fernando and Cipero
formations.

Holotype: A complete carapace from Renz sample 385,
Penitence Hill marl, Navet formation, U.S.N.M, no.
563487; paratypes: U.S.N.M. nos, 563488 to 563492.

This genus has much in common with Pseudophanas-
symetria Sohn and Berdan (1952, p. 10) especially in the
thick non-porous heavy shell and the great difference
in valve size. However, Pseudophanassymetria is reported
to have a smooth hinge. For comparison with “Krausella”
see under that genus,

Genus KrauseLra Ulrich, 1894

“Krausella” minuta Triebel
Plate 6, figure 3

Krausella minuta Triebel. — van Veen, 1936, Natuurhist.
Maandbl., vol. 25, no. 12, p. 176, pl. 10 figs. 7-15.

The hinge of this species was studied in a few specimens
from the upper Cretaceous of Holland. It proved to
have almost the same hingement as Cardobairdia and
appears to be related to this genus. “‘Rrausella” asym-
metrica van den Bold (1946, p. 67, pl. 3, fig. 17) has the
same hinge. It seems improbable that the posterior
spine as developed in the species mentioned above and
in Krausella? sp. (Oertli, 1958, p. 1503, pl. 2, figs. 39-41)
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TEXT-FIGURE 4
LENGTH [ HEIGHT RATIO OF ‘‘Krausella” aND Cardobairdia.

.1 Krausella sp., Oertli, Aptian-Albian, Apt, France.

.2 Krausella minuta Triebel, Upper Cretaceous, Hol-
land.

.3 Krausella minuta Triebel, van den Bold, 1946, middle
Eocene, British Honduras.

A4 “Krausella” sp. aff. Krausella minuta Triebel, middle
Eocene, Trinidad.

.5 Krausella asymmetrica van den Bold, Miocene, Cuba,

.0 Cardobairdia ovala van den Bold, n. sp.

and in the species found in the Navet formation of
Trinidad is a generic characteristic, but I would hesitate
to assign them to Cardobairdia which in all other respects
is very similar,

“Krausella” sp. afl. Krausella minuta Triebel
Plate 6, figure 2

2 Krausella minuta Triebel, — vax pEn Borp, 1946, Contribution
to the study of Ostracoda, Univ, Thesis, Utrecht, p. 67,
pl. 2, fig. 7.

A few specimens from the Dunmore Hill and Fitt Trace
marls are rather similar in outline to ““Krausella” minuta
Triebel, but are slightly larger.

Dimensions: Length 0.60 mm.; height 0.33 mm.; width
0.28 mm. The specimen from British Honduras meas-
ures length 0.56 mm.; height 0.31 mm.; width 0.26 mm.;
and “Krausella’ minuta Triebel length 0.46 mm.; height
0.25 mm.; width 0.24 mm. (text-fig. 4). Moreover the
anterior part of the Cretaceous species is shorter, Oertli’s
species from the upper Albian and lower Aptian is still
smaller: length 0.39-40 mm.; height 0.21-22 mm. ; width
0.18-19 mm. (measured from his figures). There seems
to be a definite trend towards increase in size from the
‘retaceous to the Miocene.
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Subfamily MACROCYPRIDIDAE Alm
Genus Macrocypris Brady, 1868

Macrocypris longana van den Bold, new species
Plate 1, figure 7a-b

Carapace large, elongate, highest about one third
from the anterior end. Anterior margin obliquely
rounded, shaped like a prow; dorsal margin regularly
arched with only a slight angulation at about one
fourth from behind; ventral margin nearly straight,
slightly sinuate; posterior end sharply pointed ventrally.
Right valve overlapping the left along dorsal and ventral
margin and posterior end, strongest overlap in the
anterior third of the dorsal margin. Dorsal view elongate,
widest in the middle, posterior end pointed, anterior
end rather blunt. Dorsal suture strongly undulating,
curving to the left in the areas of stronger overlap.
Muscle scar area circular with about 18 scars. Only
closed carapaces have been found and owing to the
thickness of the shell little could be seen of the marginal
area,

Dimensions: Holotype: length 1.92 mm.; height 0.67 mm.;
width 0.64 mm, Variability: length 1.56-2,08 mm.;
height 0.60-0.78 mm.

The name of the species is derived from longano (L.), a
sausage.

The species differs from Macrocypris cylindracea (Borne-
mann), (= Bairdia cylindracea Bornemann, 1855, p. 359,
pl. 10, fig. 5; Nesidea cylindracea Kuiper, 1918, p. 16,
pl. 1, fig. 3) which has the greatest height in the middle.

Holotype: Complete carapace from Harmony Hall well
2, 686 to 698 feet, U.S.N.M. no. 563493; paratypes:
U.S.N.M. nos. 563494 and 563495.

Macrocypris rhodana van den Bold, new species
Plate 1, figure 6a-b

Carapace elongate, highest just in front of the middle,
Anterior end broadly and slightly obliquely rounded;
dorsal margin angled at the greatest height and at about
one fourth from the posterior end, the three parts of
the dorsal margin nearly straight; ventral margin nearly
straight, slightly sinuate in front of the middle; posterior
end pointed ventrally, Right valve overlapping the left
along the entire periphery, strongest overlap from near
the anterior end to about one fourth of the length
backward along the dorsal margin, and in the anterior
half of the ventral margin. Dorsal suture undulate in
dorsal view, curving to the left in the areas of stronger
overlap. This feature is brought out in the name,
rhodanos (Gr,), waving. Dorsal view lanceolate, widest
in the middle, both ends compressed. Muscle scar area
circular with many scars. Marginal area broad in
anterior end, radial pore canals usually divided into
three branches.

Dimensions: Holotype: length 1.41 mm.; height 0.55
mm.; width 0.36 mm. Variability: length 1.35-1.74 mm.;
height 0.52-0.62 mm.
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This species occurs often together with Macrocypris
longana n, sp., and might be suspected to be the male of
that species. Students of Recent ostracodes such as Brady
(1868, 1880), Miller (1894) and others agree that
there is only very slight sexual dimorphism in Macro-
eypris. Moreover its range is slightly shorter; it has not
been found above the Globigerina ampliapertura zone.

Holotype: A complete carapace from Harmony Hall
well 2, 609-613 feet, U.S.N.M. no. 563496; paratypes:
U.S.N.M. nos 563497 to 563500. The species appears
to be confined to the upper Eocene and lowermost
Oligocene.

Family CytHERIDAE Baird
Subfamily KritHiNAE Mandelstam (in Bubikyan)
Genus KriTHE Brady, Crosskey and Robertson, 1874

Krithe guatemalensis van den Bold
Plate 3, figure la-b

Krithe guatemalensis vaN pEN BorLp, 1946, Contribution to the
study of Ostracoda, Univ. Thesis, Utrecht, p. 77, pl. 17,
fig. 7a, b, 8a, b.

Krithe guatemalensis vAN DEN Borp, 1957 (part, female), Micro-
paleontology, vol. 3, no. 1. p. 7, pl. 1, fig. 5a, b (not pl. 1,
fig. Sc-e, see Rrithe cancuenensis vax pen BoLp).

This species extends from the Paleocene to the lower
part of the middle Eocene (Friendship Quarry marl,
Hantkenina aragonensis zone). It was originally described
from the Paleocene of Guatemala and British Honduras.

Krithe eancuenensis van den Bold
Plate 3, figure 2a-b

Krithe cancuenensis vax pex Borp, 1946, Contribution to the
study of Ostracoda, Univ. Thesis, Utrecht, p. 77, pl. 17,
fig. Ga, b.

Krithe guatemalensis VAN DEN BoLp, 1957 (part, male), Micro-
paleontology, vol. 3, no. 1, p. % pl. 1, fig. 5c-¢ (not 5a, b).

Carapace elongate, highest in front of the middle,
widest about the middle. Anterior end rather narrowly
rounded; dorsal margin convex, with rather flat central
part, angled about one third from behind; posterior
part sloping down to the obliquely truncate posterior
end; ventral margin slightly convex in the left valve,
almost straight in the right. In the right valve the
anterior slope of the dorsal margin is slightly concave.
The marginal area could not be studied properly due
to re-crystallisation of the shell.

Dimensions: Length 0.75 mm.; height 0.35 mm.; width
0.27 mm.

This species which was first (van den Bold, 1957)
considered to be the male of Krithe gualemalensis, was
subsequently found to have a stratigraphic range from
Jower Eocene (Globorotalia velascoensis zone) to middle

Eocene (Globorotalia lehneri zone)., Moreover slight
sexual dimorphism has been observed in both K. guate-
malensis and K. cancuenensis.

Krithe saundersi van den Bold, new species
Plate 3, figure 3a-b

Krithe bartonensis ( Jones). — van pDEN Borp, 1946 (part) Contri-
bution to the study of Ostracoda, Univ. Thesis, Utrecht,
p. 76, 77, pl. 4, fig. 15b, d (not fig. 15a or ¢).

A re-examination of the Cuban material shows that the
specimens figured in pl. 4, fig. 15a from Raadshooven
276 and Keyser 214 (slide D 27069) are diflerent from
the rest, as is the single specimen [rom Keyser 207 (slide
D 27071) which was figured as fig. 15c. The others are
not identical with Cytherideis bartonensis Jones (1855,
p. 50, pl. 5, figs. 2, 3), which was recently re-figured by
Keij (1957, p. 85, pl. 8, figs. 11-17).

Female: Carapace elongate subrectangular, Anterior end
evenly rounded, passing into dorsal and ventral margin
without angulation in the left valve; in the right valve
the dorsal portion of the anterior margin has a slight
concavity; ventral margin slightly sinuate in the middle,
parallel to the central portion of the dorsal margin;
posterior end obliquely truncate with the lower part
projecting strongly beyond the posterior margin, Left
valve larger than the right and overlapping at both
cardinal angles, less in the middle of the dorsal margin
and ventrally, Dorsal view lanceolate, widest just behind
the middle, anterior end pointed, posterior end deeply
incised in the middle, sides of the carapace regularly
convex.

Male: General outline similar to the female, but longer
and the posterior end is more oblique, more pointed
and more deeply incised. The preservation is too poor
for a proper description of the marginal area.

Dimensions: Holotype, female: length 0.73 mm.; height
0.37 mm.; width 0.32 mm. Variation, female: length
0.66-0.76 mm.; height 0.34-0.40 mm.; male: length
0.78-0.85 mm; height 0.35-0.39 mm.

The male is very similar in outline to Krithe caudata
van den Bold (1946, p. 76, pl. 4, fig. 17) but much larger.
It is, however, possible that the Cuban species was a
yvoung moult in which case, of course, the name Krithe
caudata would have priority. Krithe implicala Mandel-
stam (1958, p. 279, pl. 6, fig. 4) is fairly similar in
outline but does not show the characteristic overlap of
the left valve. The species has been named in honour
of J. B. Saunders, paleontologist of Texaco Trinidad, Inc.

Occurrence: Middle Eocene, Friendship Quarry marl
(Hantkenina aragonensis zone) to lower Oligocene (Globi-
gerina ampliapertura zone).

Holotype: A complete carapace from Renz sample 385,
Penitence Hill marl, Navet formation, (Porticulosphaera
mexicana zone), U.S.N.M. no. 563503; paratypes:
U.S.N.M. nos. 563504 and 563505.
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Krithe crassicaudata van den Bold
Plate 3, figure 7a-e

Krithe crassicaudata van DEN BoLp, 1946, Contribution to the
study of Ostracoda, Univ. Thesis, Utrecht, p. 78, pl. 7,
fig. 2a-f.

Female: Ovate in side view, highest about the middle,
Anterior end broadly rounded, dorsal margin broadly
arched, sloping down sharply into the fairly acute
posterior end; ventral margin strongly convex in the
left valve, sinuate in the right and in the latter valve
partly obscured by the overhanging tumid portion of
the valve. In the right valve the anterior part of the
dorsal margin is slightly concave and it is there that
the strongest overlap of the left valve occurs., Dorsal
view widest just behind the middle, posterior end broad,
deeply incised.

Male: Much more elongate than the female, posterior
end more truncate. In general characters male and
female agree, but the male approaches in shape to
Krithe elongata n. sp., although it is always much more
tumid and higher. Marginal area with a strong loop of
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the line of concrescence in the anterior part. Only six
radial pore canals are visible in the anteroventral area,
the upper and lower one of which bifurcate. This
anteroventral part is much more irregular than in most
species of Krithe and the line of concrescence does not
parallel the outer margin as is usually the case. Con-
nection of the vestibule with the interior is very narrow.

Dimensions: Female: length 0,83 mm.; height 0.50 mm.;
width 0.50 mm. Male: length 0.88 mm.; height 0.52
mm.; width 0.45 mm. Variability: female: length
0.79-0.85 mm.; height 0.49-0.52 mm.

The range of this species as established in Trinidad is
from the middle Eocene (Fitt Trace marl, Globorotalia
lehneri zone) to the lower part of the upper Eocene
(Hospital Hill marl, Globigerapsis semiinvoluta zone), In
Cuba this species was reported from the lower Oligocene,
but it has not been found in the Cipero formation of
Trinidad. It remains to be seen, whether the actual
stratigraphic range is longer, or it may be reworked in
the Cuban Oligocene. It has also been found in the
Chapapote, upper Eocene of Mexico.
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Krithe cubensis van den Bold
Plate 3, figure 4a-b

Krithe cubensis vAN DEN BoLrp, 1946, part, Contribution to the
study of Ostracoda, Univ. Thesis, Utrecht, p. 75, pl. 4,
fig. 13b-d (not fig. 13a, see K. elongata n. sp.). — 1950,
Jour. Pal., vol. 24, no. 1, p. 108 (part).

Re-examination of the types revealed the fact that
different species have been included under Krithe
cubensis. The species K. cubensis occurs with certainty
only in the samples P 28, holotype (Finca Adelina, see
Palmer and Bermudez, 1936), Tschopp sample 2393
(see van Bellen et, al., 1941) and in Bermudez samples
18, 36, 209 and 7 (see van den Bold, 1950, p. 108)
making the range of K. cubensis upper Eocene to middle
Oligocene. In the other samples from which the species
was mentioned in 1946: Keyser sample 245 contains
Krithe trinidadensis van den Bold, 1958, Krithe hiwanneen-
sis Howe and Lea, and Krithe elongata n. sp. The age of
this sample judging from the planktonic foraminifera
determined by Keyzer (1945, p. 55) is lower Miocene
and we would place it near the base of the Globorotalia
fohsi zone, sensu lalo.

Locality T1479, which contains the larger foraminifera
Helerostegina texana, Miogypsina sp., and Lepidocyclina
giraudi and the planktonic foraminifera Globoquadrina
allispira, Globigerina venezuelana, Globorotalia scitula should
be of roughly the same age. It contains the species
Krithe trinidadensis van den Bold and Krithe elongata n. sp.
This reduction of the stratigraphic range is in agree-
ment with the range found in Trinidad which is from
upper Eocene to lowermost Miocene.

Female: Ovate in side view, highest just posterior to the
middle. Dorsal margin broadly arched with a slight
sinuation in the anterior slope; anterior end broadly
rounded, ventral margin slightly sinuate, posterior end
projecting slightly beyond the regular curve of the
posterior margin. Dorsal view spindle shaped, anterior
end acute, posterior truncate and incised in the middle,
greatest width in the middle.

Male: More elongate than the female, ventral margin
less convex, dorsal margin more evenly arched.

Marginal area with anterior loop of line of concrescence,
which shows eleven radial pore canals in the part
parallel to the anterior margin; three false radial canals
in the upper part of the loop, the middle one much
longer than the others.

Dimensions: Male: length 0.79 mm.; height 0.42 mm.;
width 0.38 mm.

The range of this species as established in Trinidad is
from the upper Eocene (San Fernando formation,
Globorotalia cerroazulensis zone) to lowermost Miocene
(Catapsydrax dissimilis zone of the Cipero formation).
In Cuba the species occurs in the upper Focene,
Oligocene and Oligo-Miocene. It was erroneously
reported from the lower Eocene (Bermudez sample 20),
van den Bold, 1950.

Krithe elongata van den Bold, new species
Plate 3, figure 5a-c

Krithe cubensis van pEN BoLp, 1946 (part), Contribution to the
study of Ostracoda, Univ. Thesis, Utrecht, p. 75, pl. 4,
fig. 13a.

Krithe sp. aff. K. producta Brady. — van penx Borp, 1958,
Micropaleontology, vol. 4, no. 4, p. 398 (part, male),
pl. 2, fig. 3b, f (not pl. 2, fig. 3a, ¢, d, see Krithe morkhoveni
n. sp.).

Krithe trinidadensis vAN DEN Borp, 1958 (part), ibid., pl. 1,
fig. 3g (not fig. 3a-f).

As has been pointed out under the preceding species
Krithe elongata was included under Krithe cubensis. In
van den Bold 1958, a drawing of the interior of the right
valve of what was then supposed to be the male of
Krithe sp. aff, K. producta Brady was shuffled with the
figures for Krithe trinidadensis. In fact, plate 1, figure 3g
should have read plate 2, figure 3g.

Carapace elongate, highest about the middle, Anterior
end regularly rounded; dorsal outline convex in the
left valve, slightly irregular in the right; posterior end
very obliquely truncate, subventral; ventral outline
slightly convex in the left valve, sinuate behind the
middle in the right, Dorsal view elongate spindle-shaped,
subacute in front, deeply incised behind, greatest width
in the middle. Left valve overlapping the right along
the dorsal margin and the posterior half of the ventral
margin. Marginal area broad in anterior end with
loop of the line of concrescence towards the outer
margin, parallelling it from slightly above the middle
to the ventral margin. In this area cleven radial pore
canals occur, in the upper part of the loop there are
five additional false radial canals, the one at the
junction of line of concrescence and inner margin being
much longer than the others. At the posterior end a
similar but smaller loop occurs, which could not be
observed accurately due to the thickness of the shell at
the posteroventral angulation.

Dimensions; Length 0.76 mm.; height 0.37 mm.; width
0.32 mm.

The species is very similar in outline to Krithe cancuenensis
van den Bold, but differs in being less angular, but
slightly more truncate at the posterior end. The dif-
ference is not great and K. cancuenensis should be con-
sidered as a direct ancestor of K. elongata.

Krithe elongala has its first occurrence in the upper
Eocene (Hospital Hill marl, Navet formation, Globige-
rapsis semiinvoluta zone). In the Porticulosphaera mexicana
zone (Penitence Hill marl) and the Truncorotaloides
rohri zone, neither K. elongata nor K. cancuenensis has been
observed. The latest occurrence of K. elongata so far,
has been in the middle Miocene (Globorotalia menardii
zone, Lengua formation).

Holotype: A complete carapace from Wirz sample 214,
Globorotalia fohsi robusta zone, upper Cipero formation,
U.S.N.M. no. 563501 ; paratypes: U.S.N.M., no. 563502.
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Krithe morkhoveni van den Bold, new species
Plate 3, figure 6

Krithe sp. aff. producta Brady. — van pen Borp, 1958, Micro-
paleontology, vol. 4, no. 4, p. 398 (part, female), pl. 2,
fig. 3a, ¢, d (not 3b, f, see Krithe elongata).

Carapace ovate, highest just behind the middle, widest
behind the middle. Anterior end evenly rounded; dorsal
margin strongly arched in the left valve, sinuate anteri-
orly in the right valve; ventral outline regularly convex;
margin slightly sinuate, almost straight in posterior
part; posterior end very obliquely rounded to almost
truncate, narrowly rounded ventrally; postérior margin
steeply truncate. Dorsal view more or less ovate, sub-
acute at anterior end, rounded and incised at the
posterior end, widest behind the middle. Hingeline
straight in the posterior two-third, separated from the
dorsal outline in the left valve by a depressed area
forming a kind of accomodation groove. Duplicature
broad in anterior end. The loop of the line of concres-
cence has eleven radial pore canals in the part parallel
to the anterior margin, In the upper part of the loop
four false radial pore canals occur, the one near the
junction of line of concrescence and inner margin being
the longest. Posterior loop much smaller and showing
only a few radial canals. Muscle scars: a posterior row
of four, the upper one of which is slightly U-shaped,
with a big cloverleaf shaped scar in front,

Dimensions: Length 0.68 mm.; height 0.4]1 mm.; width
0.39 mm.

Oldest occurrence of this species is in the Catapsydrax
stainforthi zone of the Cipero formation. The latest
occurrence observed is in the Globorotalia menardii zone
of the Lengua formation. Range lower Miocene—
?middle Miocene. The species has been named in honour
of F.C.P.M. van Morkhoven, paleontologist with the
Shell Oil Co, Lafayette, Louisiana.

Holotype: A complete carapace from Wirz sample 214,
Globorotalia fohsi robusta zone, upper Cipero formation,
U.S.N.M. no. 563506; paratypes: 563507.

Krithe hiwanneensis Howe and Lea

Krithe hiranneensis Howe and Lea. - Howe anp Law, 1936,
Louisiana Dept. Cons., Geol. Bull. 7, p. 72, pl. 5, figs.
32-34. — van pEN Bowrp, 1946, Contribution to the study
of Ostracoda, Univ. Thesis, Utrecht, p. 76, pl. 4, fig. 20, -
1950, Jour. Pal.,vol. 24, p. 108, - 1957, Micropaleontology,
vol. 3, no. 3, p. 237.

Dimensions: Female: length 0.61-0.72 mm.; height 0.33-
0.37 mm. Male: length 0.61-0.71 mm.; height 0.30-
0.34 mm,

Range: Trinidad, from the middle of the upper Eocene
(non-calcareous Mount Moriah silt, Globorotalia cerro-
azulensis zone) to the lower part of the Miocene (Globoro-
talia fohsi barisanensis zone). In the United States this
species was also observed in the upper Jackson.
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Genus ParakrITHE van den Bold, 1958

Parakrithe vermunti (van den Bold)

Cytheridea (Dolocytheridea) vermunti van pEN Borp, 1946, Con-
tribution to the study of Ostracoda, Univ. Thesis,
Utrecht, p. 83, pl. 7, fig. 12a—c.

Parakrithe vermunti (van den Bold). — van pEn Borp, 1958,
Micropaleontology, vol. 4, no. 4, p. 399, pl. 4, fig. 7a-f.

The range of this species is lower Oligocene (upper
part of the Globigerina ampliapertura zone, Calyx hole 57,
425-430 feet), to middle Miocene.

Parakrithe waitei van den Bold, new species
Plate 6, figure 5a-b

Carapace elongate ovate; anterior end evenly rounded;
dorsal margin gently convex, ventral margin sinuate,
concave in front of the middle; dorsal and wventral
outline subparallel; posterior end obliquely rounded
or obliquely truncate, narrowly rounded ventrally,
dorsal slope only very slightly convex, nearly straight.
Left valve overlapping the right along dorsal and
ventral margins and the dorsal slope of the posterior
end; greatest overlap anterodorsally; only a very slight
overlap in the anterior end. Dorsal view lanceolate,
widest just behind the middle; anterior end slightly
compressed, posterior end rather blunt. Surface smooth.
Normal pore canals few and widely scattered, open.
Marginal area broad in the anterior end; line of concres-
cence forming a small, blunt-nosed loop in the direction
of the outer margin; vestibule fairly large; radial pore
canals eleven in anterior end with a few false radial ones.

Mouscle scars: a posterior vertical row of 4 elongate
scars with a V-shaped scar in front of the middle two
above which is another rounded spot.

Dimensions: Holotype: length 0.50 mm.; height 0.26 mm;
width 0. 23 mm.

The species is slightly shorter and wider than Parakrithe
vermunti and the marginal area in the anterior end is
different. The species is confined to the San Fernando
formation. It is named in honour of S. T. Waite, former
chief geologist of Shell Trinidad.

Holotype: A complete carapace from Harmony Hall well
2, 865 feet, San Fernando formation, upper Eocene;
U.S.N.M. no. 563508; paratypes: U.S.N.M. no. 563509.

Parakrithe elongata van den Bold, new species
Plate 6, figure 6a—b

Carapace elongate, highest near the anterior end, which
is evenly rounded, slightly projecting over dorsal and
ventral margins. Dorsal margin straight, ventral margin
sinuate, slightly concave anterior to the middle, sub-
parallel; posterior end very obliquely truncate, angled
ventrally, dorsal slope almost straight. Left valve over-
lapping the right along dorsal and ventral margin,
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especially at both ends of the dorsal margin. Dorsal
view elongate, lanceolate widest in front of the middle;
anterior end compressed, posterior end blunt. Surface
smooth, normal pore canals few and widely scattered,
open.

Marginal area very similar to Parakrithe vermunti, line of
concrescence and inner margin not coinciding in the
anterior end; line of concrescence about parallel to the
outer margin, vestibule sickle shaped; radial pore
canals about 7 in number in anterior end with a few
false radial ones, some bifurcating. Muscle scars: a
posterior vertical row of four elongate scars; in front
of the two middle ones a V-shaped scar above the
posterior leg of which occurs another rounded scar.

Dimensions: Holotype: length 0.65 mm.; height 0.28
mm.; width 0.18 mm. This species is more elongate than
the male of Parakrithe vermunii.

It has a range from middle Eocene (Globigerapsis kugleri
zone) to lower Oligocene (Globorolalia opima apima zone),

Holotype: A complete carapace from Harmony Hall
well 2, 865 feet, upper Eocene, San Fernando formation;
U.S.N.M. no. 563513; paratypes: U.S.N,M, nos. 563514
to 563516.

Parakrithe? ovata van den Bold, new species
Plate 6, figure 7a-c

Carapace short, ovate, highest just behind the middle.
Anterior end evenly rounded, dorsal margin convex,
ventral margin slightly convex with a faint concavity in
the middle; posterior end very steeply truncate, slightly
angled or narrowly rounded ventrally; dorsal slope al-
most straight, very slightly convex. Left valve overlap-
ping the right only very slightly along dorsal, posterior
and midventral margin; strongest overlap anterodorsal-
ly. Dorsal view ovate, widest behind the middle,posterior
end blunt, rounded; anterior end tapering, but not
strongly compressed. Marginal area not observed.
Muscle scars: a posterior vertical row of four elongate
scars, the upper one of which is faintly U-shaped; in
front of the two higher ones is a V-shaped scar with a
single rounded scar just above the posterior leg of the V.,

Dimensions: Holotype: length 0,43 mm.; height 0.28 mm.;
width 0,23 mm.

The species cannot be assigned with certainty to Para-
krithe as the marginal area was not observed. It is dif-
ferent in shape from Parakrithe waitei. It occurs in the
San Fernando formation above the non-calcareous
Mount Moriah silt.

A fairly similar species occurs in the Dunmore Hill and
Friendship Quarry marls of the Navet formation. It
differs by stronger convexity of the dorsal margin and
stronger overlap of the left valve at the anterodorsal
margin, which is slightly, but distinctly concave in the
right valve, Only few specimens of this species have been
found, and it is referred to as Parakrithe? sp., on the
range chart (Chart 2) and the description of the type
localities,

Holotype: A complete carapace from Renz sample 384,
Vistabella marl, San Fernando formation, upper Eocene,
U.S.N.M. no. 563510; paratypes: U.S.N.M. nos. 563511
and 563512

Subfamily EucyTHERINAE Puri
Genus EvcyTHeERE Brady, 1868

Eucythere sp.
Plate 6, figure 4

Carapace elongate triangular, highest about one third
from the anterior end. Anterior end slightly obliquely
rounded; dorsal margin angled at the greatest height
and at about one fourth from behind, all three parts of
the dorsal margin nearly straight, very slightly convex;
ventral margin nearly straight, generally with a small
concavity in the middle; posterior end very narrowly
rounded, almost subacute, ventrally. Left valve over-
lapping the right slightly along most of the periphery,
except in the anterior end and both ends of the ventral
margin. Strongest overlap anterodorsally and mid-
ventrally. Dorsal view narrow, lanceolate, widest just
anterior to the middle,

Dimensions: Length 0.55 mm.; height 0.28 mm.; width
0.10 mm.

The species is rather similar to Eueythere triordinis Schmidt
(1948, p. 411 pl. 63, figs. 26, 27), also Munsey (1953,
p- 15, pl. 3, fig. 6) and Key (1957, p. 88, pl. 2, fig. 13),
but more elongate. It has been found only in Esmeralda
well 1, 2630-2650 feet, “*Gaudryina beds”, lower or
middle Eocene.

Subfamily MicroTHERINAE Klie
Genus MicrocyTHERE G. W. Miiller, 1894

Microcythere? sp.

Plate 6, figure 8

Carapace small, trapezoid in side view, slightly higher
in front. Anterior end obliquely rounded, dorsal margin
nearly straight, very slightly convex; ventral margin
sinuate; posterior end obliquely rounded, slightly angled
in the middle, narrowly rounded below the middle,
dorsal slope almost straight, ventrally passing gradually
into the ventral margin. Valves about equal in size, the
right one may be overlapping very slightly along the
dorsal margin. Dorsal view spindle-shaped, widest about
the middle, ends compressed with slightly concave out-
line.

Muscle scars: A posterior vertical row of four scars, the
middle two are rather elongate, with a small V-shaped
scar in front.

Marginal area: Line of concrescence and inner margin
widely separated in the anterior end, where the line of
concrescence forms a loop towards the outer margin.
Radial pore canals apparently few, some of them may be
bifurcating. As only closed carapaces were found, no
detailed study could be made of the marginal area and
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nothing is known of the hinge. In fig. 8, the pore canals
are shown to have the tendency to stand in groups of
two. It is possible that this is caused by the fact that the
drawing was made in transmitted light through both
valves at the same time, so that one of the pair belongs
to one valve and the other one to the other valve.

The shape approaches the species assigned to Micro-
cythere in the American Tertiary, but is different from the
species described by Muller, Klie and Hartmann from
the Recent seas. The muscle scar is figured by Muller
with one rounded spot in front of the posterior row,
which is also different from the Trinidad species. The
marginal area is very similar to the one figured by
de Vos (1953, p. 25, figs. 4a-1, 5a—e) for Redekea perpusilla
de Vos, while the shape is generally similar. However,
only on this basis an assignment to this recent commensal
ostracode genus seems highly questionable.

Dimensions: Length 0.43 mm.; height 0.25 mm.; width
0.19 mm.,

This species has been found only in the upper Eocene
San Fernando formation in Harmony Hall well 2,
686-804 feet, and Kugler sample 3741, Soldado Rock,
bed no. 4 (Globorotalia cerroazulensis zone).

Subfamily LeprocyTHERINAE Hanai

Hanai (1957, p. 471) places the genus Munseyella in the
Pectocytherinae, but I see no reason at present for sepa-
rating Pectocytherinae and Leptocytherinae, one with
three, the other with two genera. The difference in the
marginal area to which Hanai points seems hardly a
point for dividing the two, since simple and complicated
marginal areas also occur in the Hemicytherinae.

Genus MunseveLLA van den Bold, 1957

Munseyella minuta (van den Bold)

Munseyella minuta (van den Bold). — van pen Borp, 1958,
Micropaleontology, vol. 4, no. 4, p. 402, pl. 4, fig. la-e,
pl. 5, fig. 2a—c.

This species has been found also in the upper Eocene
from the Vistabella marl upward. Its range as visualized
at present is from uppermost Eocene to middle Miocene.

Munseyella reticulata van den Bold, new species
Plate 7, figure la-d

Cytheromorpha sp. aff. C. warneri Howe and Spurgeon. — VAN
pEN BoLp, 1957, Micropaleontology, vol. 3, no. 3, p. 238,
pl. 3, fig. 5a, b.

Carapace elongate subquadrate, highest at the anterior
cardinal angle. Anterior end broadly rounded with a
very small concavity just below the projecting anterior
cardinal angle in the left valve; dorsal margin slightly
convex; ventral margin somewhat sinuate in front of the
middle, slightly converging posteriorly; posterior end
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subtruncate in the dorsal part, forming almost a right
angle with the dorsal margin at the projecting posterior
cardinal angle, rounded below. There is weak sexual
dimorphism: males are more elongate and have a slight-
ly more obliquely rounded anterior end. Surface reti-
culate, meshes more or less rounded and rather irre-
gularly distributed with a tendency to be arranged in
longitudinal rows in the ventral portion of the carapace.
Anterior and posterior end are faintly rimmed. Just
below and behind the anterior cardinal angle is a small
eye spot. There is a faint subdorsal median sulcus.

Dimensions: Holotype, female: length 0.42 mm.; height
0.24 mm.; width 0.18 mm. Male: length ‘0.43 mm.;
height 0.22 mm; width 0.17 mm.

The species is very similar in exterior characters to
Cytheromorpha warneri Howe and Spurgeon (Howe and
others, 1935, p. 11 pl. 2, figs. 5, 8, 9, pl. 4, fig. 4) al-
though it is much shorter. The hinge and marginal
area, however, are quite different and very similar to
those described for Munseyella. In external characters
the species is different from most species of Munseyella as
this species does not possessthe characteristic thickened
rim along the periphery, so that it resembles in this re-
spect Pectocythere Hanai (1957, p. 472), from which on
the other hand it differs in many respects. The species
has been found throughout the San Fernando formation
and occurs also in the Mejias Quarry (lower Miocene
Calapsydrax dissimilis zone),

Holotype: A complete carapace of a female from Kugler
sample 3741, bed 4 of Kugler on Soldado Rock, U.S.
N.M. no. 563517; paratypes: U.S.N.M. nos. 563518 to
563520.

Munseyella israelskyi Marianos and Valentine
Plate 7, figure 3

Munseyella israelskpi MARIANOS AND VALENTINE, 1958, Micro-
paleontology, vol. 4, no. 4, p. 366, pl. 2, fig. 6a—b, text-
fig. 3.

Dimensions: Length 0.33 mm; height 0.18 mm.; width
0.16 mm.,

This species occurs in the “Gaudryina beds” of Esmeralda
well 1, 2630-3071 feet.

Munseyella sp.
Plate 7, figure 2

Shape very similar to Munseyella minuta (van den Bold).
Ornamentation consists of a regular reticulate pattern
in which two curved anterior ridges (same as in M,
minuta) can be observed. Preservation does not allow a
complete description, and the species is only figured to
show the occurrence of this type of Munseyella in the
“Gaudryina beds” of Esmeralda well 1, 3052-3071 feet.

Dimensions: Length 0.43 mm.; height 0.24 mm.; width
0.15 mm.
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CHART 3
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Subfamily TRACHYLEBERIDINAE Sylvester-Bradley also has three rows of spines, parallelling the ventral

Genus TracuyrLeBeRris Brady, 1902

Trachyleberis bollii van den Bold, new species
Plate 4, figure 2a-b

Trachyleberis? sp., van pEN Borp, 1957, Micropaleontology,
vol. 3, no. 1, p. 9, pl. 3, fig. 5a—b.

Carapace elongate ovate, spinose, highest at the ante-
rior cardinal angle. Anterior end obliquely rounded in
the left valve, almost evenly rounded in the right; dorsal
margin straight, slightly depressed behind the projecting
anterior cardinal angle in the left valve; ventral margin
generally convex, slightly sinuate in front of the middle,
converging slightly towards the dorsal margin posterior-
ly; posterior end laterally compressed, triangular, angled
in the middle, straight above, convex below. The anteri-
or end bears a triple row of blunt nodules, the outer row
on the margin itself, the inner row shows as a heavy
anterior rim broken up into about 10-12 heavy nodules,
the middle row consists of nodules projecting forwards
from the inner row, they are much larger in the ventral
portion of the margin. The ventral part of the carapace

margin. Most of the spines are broad and often flattened
on top with the tendency to bi- or trifurcate. A double
row of small nodules fringes the entire posterior margin.
A row of three very heavy spines flanks the dorsal mar-
gin, the spines projecting over it in side view. A cluster
of small spines occurs at the subcentral swelling, behind
it some groups of spines form an irregular longitudinal
row, others are scattered over the surface of the valves.
A prominent spine usually occurs at the anterior car-
dinal angle. The left valve is overlapping the right one
clearly only at the anterior cardinal angle. In the anteri-
or part of the carapace a few obscure remnants of a fine
reticulation can be seen,

Dorsal view, widest behind the middle, irregularly
spinose with heavy anterior rim and compressed pos-
terior portion. Interior of the valves deep; in the muscle
scar pit a posterior row of four scars can be seen, the
second one from the top is divided into two separate
scars, which is an unusual phenomenon in the Trachy-
leberidinae and much more common in the Hemi-
cytherinae; in front is a single V-shaped scar.
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Marginal area broad in the anterior end. Line of con-
crescence and inner margin coincide; radial pore canals
numerous, slightly wavy and thickened towards the
outer margin. Hinge in the right valve consists of a
small anterior tooth, postjacent round socket and very
faint groove in the dorsal margin; it could not be
made out whether this groove is crenulate or not; at the
posterior cardinal angle a large, blunt, ovate and oblique
tooth occurs.

Dimensions: Holotype: length 0.73 mm.; height 0.42 mm.;
width 0.32 mm.

Apart from the Paleocene and lower Eocene in which
this species has previously been recorded, it occurs in the
Penitence Hill and Fitt Trace marls and Friendship
Quarry marls of the Navet formation. In the upper
Eocene it is replaced by the much larger Trachyleberis
bermudezi. The species has been named after H. M. Bolli,
in recognition of his valuable stratigraphic work on the
planktonic foraminifera of Trinidad.

Holotype: A complete carapace from Renz sample 385,
Penitence Hill marl, Navet formation, U.S.N.M. no.
563521; paratypes: U.S.N.M. nos. 563522 and 563523.

Trachyleheris bermudezi (van den Bold)
Plate 4, figure 1; plate 8, figure 1

Cythereis bermudezi van DEN BoLp, 1946, Contribution to the
study of Ostracoda, Univ. Thesis, Utrecht, p. 99, pl. 10,
fig. 18a, b.

Cythereis spinosa Lienenklaus. — van DEN BoLp, 1946, ibid., p. 90,
pl. 10, fig. 10 (moult).

Not Cythereis spinosa LieNnenkLavs, 1900, Zeitschr. d. Deutsche
Geol. Gesell,, p. 516, pl. 20, fig. 4.

Cythereis montgomeryensis Howe and Chambers. — van pEn BoLp,
1950, Jour. Pal., vol. 24, no. 1, p. 108.

Not C;yﬂwref.r mam‘gormr{}'e‘m‘f.\' Howe anp CuoaMmpers, 1935,
Louisiana Dept. of Cons., Geol. Bull. no. 5, p. 37, pl. 1,
figs. 13, 16; pl. 2, figs. 22, 23; pl. 6, figs, 19, 20.

Both description and figure of this species as given by
the writer in 1946 are very poor and are insufficient for
recognizing the species. Cylhereis spinosa as figured in
1946, probably represents a young moult of this species.
In 1950 this was considered to represent a moult stage of
Chythereis rosefieldensis Howe and Law, but it is much more
probable that it belongs to Trachyleberis bermudezi instead.,
Carapace elongate subquadrate, highest at the anterior
cardinal angle, where the left valve overlaps the right
conspicuously. Anterior end almost evenly rounded,
spinose, and bearing a flat spinose rim; dorsal margin
straight, obscured in side view by some of the spines of
the dorsal ridge; ventral margin convex, fringed with
small flattened spines; posterior end bluntly angled in
the middle, strongly spinose. The ornamentation con-
sists of several rows of spines with others scattered over
the surface. Many of the spines are either flattened on
top or exhibit small secondary spines near the top.
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Usually they are quite heavy. Most conspicuous is a
group of spines forming the subcentral tubercle; behind
that, separated from it by a rather deep depression is a
median row of five spines. Another row of four spines
parallels the dorsal margin, while a longer ventral row
of eight spines shows the size of the spines increasing to-
wards the posterior end of the row. Below this ventral
row is a narrow sharp, denticulate ventral ridge. Other
spines occur between dorsal and median row and in
front of the subcentral group and especially between
median and ventral row. The dorsal view is spinose and
very irregular. Interior of the valves deep. Marginal area
broad, crossed by numerous, thin, long, pore canals.
Line of concrescence and inner margin coincide. Hinge
and muscle scar are typical for the genus.

Dimensions: Length 1.21 mm.; height 0.70 mm.

Cythereis monigomeryensis Howe and Chambers differs by
its oblique anterior end, which has a heavier and higher
rim and also in details of the spinose ornamentation.

The species seems to be very close to Trachyleberis tridens
Hornibrook (1952, p. 33, pl. 3, figs. 42, 43, 49), which
has, however, higher spines on the subcentral tubercle
while the median row of spines is less pronounced; also
the spines at the anterior cardinal angle are longer.

In Cuba the species occurs in the upper Eocene and
lower Oligocene. In Trinidad it has been found in the
upper Focene, Oligocene and lowermost Miocene
(Catapsydrax dissimilis zone), San Fernando formation
localities are Calyx well 57, 830-840 feet, Stainforth
samples 153 and 244A, Kugler sample 3692 (Soldado
Rock) and Kugler sample 8829 from Hospital Hill marl.

Trachyleberis? spiniferrima ( Jones and Sherborn)

Trachvleberis? spinossissima (Jones and Sherborn). — VAN DEN
Borp, 1957, Micropaleontology, vol. 3, no. 1, p. 9, pl. 3,
fig. 4a-b.

This species has been found in the Friendship Quarry
marl and in the “Gaudryina beds™. Pterygocythereis mucronata
(Sars) was described by Brady in 1865 under the name
Cythereis spinosissima and not Cythere spinosissima as errone-
ously claimed in the synonymy of this species (van den
Bold, 1957). Therefore the name spinossissima is preoc-
cupied for Cythereis.

Trachyleberis? reticulospinosa (van den Bold)

Cythereis reticulospinosa van DEN Borp, 1946, Contribution to
the study of Ostracoda, Univ. Thesis, Utrecht, p. 100,
pl. 6, fig. 18.

Trachyleberis reticulospinosa (van den Bold). — van pEN Borp,
1957, Micropaleontology, vol. 3, no. 3, p. 241, pl. 1,
fig. 10.

This species occurs in the San Fernando formation, the
lowest stratigraphic occurrence is in Calyx well 59 at
480 feet, It also occurs in the Boca de Serpiente marl on
Soldado rock. Range: upper Eocene — lower Miocene.
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Trachyleberis? hapsida van den Bold, new species
Plate 4, figure 3a-b

Carapace elongate, highest at the anterior cardinalangle,
widest about one third of the length from the posterior
end. Anterior end slightly obliquely rounded, bearing a
row of anteriorly projecting spines, 4 to 5 small ones
above the middle, 3 to 4 larger ones with flattened base,
almost nipple shaped, below the middle and 5 to 6
small ones in the ventral part. The anterior margin is
parallelled by a row of laterally projecting spines, ending
dorsally in the anterior cardinal angle, which is pro-
nounced, especially in the left valve. Dorsal margin
straight, slightly depressed between the projecting car-
dinal angles in the left valve; ventral margin sinuate,
converging posteriorly; posterior end sharply produced,
laterally compressed, angled in the middle, concave
above, convex and bearing 4 to 5 spines below. Posterior
cardinal angle in the left valve projecting. Left valve
overlapping the right at both cardinal angles and in the
dorsal part of the posterior end. Surface reticulate,
provided with a strong ventral ridge in which the ridges
of the reticulation project to form spines, the posterior
one of which is much larger than the others and it is
here that the greatest width occurs. Close to the ventral
margin is a short, sharp, parallel ridge. A similar ridge
parallels the dorsal margin, flattening the dorsal portion
of the carapace. In the anteroventral portion of the
carapace some of the reticulations exhibit spines pro-
jecting into the meshes. There is a faint, curved depres-
sion in the centre of the valves, suggesting the presence
of a subcentral tubercle.

Dimensions: Length 0.79 mm.; height 0.43 mm.; width
0.35 mm.

This species is related to both Trachyleberis? spiniferrima
and reticulospinosa. A closely similar species occurs in the
upper Eocene Pauji formation of the Maracaibo basin.
Another undescribed related species occurs in the Jack-
son upper Eocene of the Gulf Coast. It is quite possible
that this group of species which seems to be intermediate
between Trachyleberis and Costa, belongs to an undescrib-
ed genus.

The species occurs throughout the San Fernando forma-
tion, as high as the upper Mount Moriah silt. The name
is derived from hapsis (Gr.), net or mesh,

Holotype: A complete carapace from Kugler sample 3692,
Soldado Rock, U.S.N.M. no. 563524; paratypes:
U.S.N.M. no. 563525.

Trachyleberis? hazelae (van den Bold)

Trachyleberis? hazelae (van den Bold). — vaN DEN BoLp, 1957,
Micropaleontology, vol. 3, no. 3, p. 241, pl. 1, fig. 11.

The range of this species has been established from
middle Eocene to middle Miocene. Lowest occurrence
in the Dunmore Hill marl, Globigerapsis kugleri zone,

Genus CyTHEREIS Jones, 1849
Cythereis? trinidadensis van den Bold

Cythereis? trinidadensis vaN DEN BoLp, 1957, Micropaleontology,
vol. 3, no. 1, p. 8, pl. 3, fig. la—d.

As reported before, the range of this species is Upper
Cretaceous to middle Miocene. It occurs scattered
throughout the Navet formation.

Cythereis? sculptilis Alexander

Cythereis? sculptilis Alexander. — vaN pEN Borp, 1957, Micro-
paleontology, vol. 3, no. 1, p. 8, pl. 3, fig. 2a-h.

Highest occurrence of this species is in the Friendship
Quarry marl.

Genus Costa Neviani, 1928

Costa barri van den Bold, new species
Plate 4, figure 4a-b

Carapace subrectangular, highest about one-fourth from
the anterior end at the anterior cardinal angle. Anterior
end broadly and somewhat obliquely rounded, very
finely denticulate, rimmed; dorsal margin depressed
behind the anterior cardinal angle in the left valve,
straight, converging posteriorly towards the ventral
margin, which is nearly straight with a small concavity
anterior to the middle; posterior end strongly compressed
laterally, triangular in side view, concave above the
middle, convex and bearing four rather large spines
below.,

Valves reticulate and ornamented with three longitudin-
al ridges and an anterior rim. Anterior rim parallel
to anterior margin with a small eye-tubercle at the
dorsal end. Transverse ridges project anteriorly of the
rim, especially in the lower half of the valve. Dorsal
ridge rising behind a small depressed area, posterior to
the eye-tubercle, straight, obscuring the dorsal margin
in the posterior two-thirds and terminating just in front
of the posterior cardinal angle. Just anterior to the
center of the valve lies a subcentral tubercle which is
ill-defined in its anterior portion; from its dorsal part
extends a median ridge parallel to the dorsal one,
ending vertically below the posterior end of the dorsal
ridge, just in front of the compressed posterior triangle.

Ventral ridge actually consisting of two ridges, starting
as one in the second ridge of the reticulation behind
the anterior rim and becoming divided into two just
below the subcentral tubercle. The upper one parallels
the ventral margin, the lower one converges towards
it, reaching it just at its posterior end, vertically below
the ends of dorsal and median ridge. These two ventral
ridges form a narrow, oblique, meshed surface in the
middle third of the carapace. The surface between the
ridges is coarsely reticulate, the reticulations spreading
out from the subcentral tubercle. The shape of the
meshes is characteristic in the posterior part of the area
between dorsal and median ridge, where they form
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interlocking Vs. In dorsal view the posterior end is much
more strongly compressed than the heavily rimmed
anterior end. The two median ridges converge slightly
towards the posterior, the ventral ridges diverge slightly
and are only visible in their posterior third, being ob-
scured by the median ridges and the subcentral tubercles
in the anterior part. Dorsal ridges nearly parallel,
diverging very slightly posteriorly. The greatest width
occurs at the posterior end of the ventral ridges, but is
only very slightly more than the width at the subcentral
tubercle, so that the sides of the carapace give the im-
pression of being parallel.

Dimensions: Holotype: length 0,78 mm.,; height 0.43 mm.;
width 0.36 mm.

Sexual dimorphism is present but only very slightly. The
species has been named in honour of K. W. Barr, chief
geologist of Texaco Trinidad, Inc.

The species has been found in Barr’s samples 7244 and
7244a—c, St, Joseph village, San Fernando and in two
zones of Harmony Hall well 2, 828-840 feet and 1988-
2000 feet, also in the non-calcareous Mount Moriah silt
and the Vistabella marl.

Holotype: A complete carapace from Barr sample 7244,
U.S.N.M. no. 563526; paratypes: U.S.N.M. no. 563527,

Costa lehneri van den Bold, new species
Plate 4, figure 5a-b, plate 8, figure 4a-b

Carapace more or less pyriform in side view, highest
near the anterior end at the anterior cardinal angle,
which projects strongly in the left valve.

Anterior end broadly rounded, finely denticulate in the
upper half, slightly more coarsely so in the lower half,
bearing a denticulate rim; dorsal margin straight, in the
left valve depressed between the two projecting cardinal
angles; ventral margin sinuate, in general slightly con-
vex downward but with a small concavity just in front
of the middle; posterior end short, bluntly angled in the
middle, lower part rounded and bearing a double row
of small blunt spines, upper part straight, laterally com-
pressed. Surface reticulate, irregular, with small nodes
on some of the ridges.

Three longitudinal ridges can be recognized, but all are
rather ill-defined and irregular. Dorsal ridge, slightly
higher in front than behind, curving down anteriorly
towards the median ridge; some of the ridges of the
reticulation form projecting spines above the dorsal
margin. Median ridge in general parallel to the dorsal
one and converging towards the ventral ridge, slightly
angled in the center and curving slightly downward in
the anterior part. Ventral ridge convex downward,
parallel to the ventral margin, sometimes rather ob-
scure in the middle portion of the valve. The denticulate
anterior rim continues parallel to the ventral margin
below the ventral ridge. Between the ridges the valves
are reticulate. The arrangement of the meshes between
dorsal and median ridge is characteristic. One large
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group of meshes is formed between the down-curving
dorsal ridge and the downwardly deflected anterior part
of the median ridge; behind this are three parallel
cross ridges, perpendicular to both median and dorsal
ridge and at the end of the shorter median ridge a large
inverse V-shaped mesh occurs which is divided into
secondary meshes by cross ridges.

Muscle scar: a vertical row of four scars, the third and
especially the second from above being much more elon-
gate, lying at the posterior side of a shallow pit; on the
anterior side of the pit occurs a single V-shaped scar,
horizontally in front of the two topmost scars of the
posterior row. Marginal area broad in anterior end.
Line of concrescence and inner margin coincide; radial
pore canals very numerous, long, slightly sinuous, slen-
der and apparently all simple. They are slightly widened
near the anterior margin. Hinge in the right valve con-
sists of an anterior knoblike tooth, placed on a broader,
flat base, a small but deep, round socket and a narrow,
straight, smooth groove; posterior tooth large, blunt,
slightly lobate. In the left valve rounded terminal
sockets and an intermediate smooth bar with a small
rounded tooth at the anterior end.

Dimensions: Holotype: length 0.83 mm.; height 0.53mm.;
width 0.37 mm,

The species has been named after Dr. E. Lehner in re-
cognition of his contributions to Trinidad geology. It
occurs in the Oligocene, its highest occurrence being in
the Globigerina ciperoensis ciperoensis zone, its lowest occur-
rence in the non-calcareous Mount Moriah silt (Globoro-
talia cerroazulensis zone),

There is slight sexual dimorphism; the females have
a variation in length from 0.75-0.88 mm. and from 0.48-
0.55 mm. in height, while the males vary from 0.84-
0.88 mm. in length and 0.50-0.53 mm. in width,

Holotype: A complete carapace from Calyx hole 57,
250-260 feet, U.S.N.M. no. 563528; paratypes: U.S.N.M.
no. 563529,

Costa harmoniensis van den Bold, new species

Plate 4, figure 6a-b

Carapace elongate subrectangular, reticulate, spinose in
parts, highest about one fourth from the anterior end at
the anterior cardinal angle. Anterior end broadly
rounded, denticulate and with denticulate rim, which
continues as a low flat ridge parallel to the ventral
margin; ventral margin somewhat sinuate, dorsal mar-
gin straight, slightly depressed behind the anterior car-
dinal angle in the left valve, converging very slightly
towards the ventral margin; posterior end short, angled
about the middle, straight or slightly concave above,
rounded and denticulate below,

Ventral ridge rather obscure, sometimes only consisting
of a row of knoblike spines, such as are scattered all over
the carapace in well preserved specimens. It is convex
downward. Dorsal ridge equally obscure, consisting of
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the pointed or spinose tops of the reticulations, only local-
ly abscuring the dorsal margin. Median ridge occupying
the exact median line in the posterior portion of the cara-
pace in front of the compressed posterior triangle. It
diverges slightly from dorsal and ventral margins anter-
iorly; just in front of the center it divides into two bran-
ches, the upper one continuing in the same general di-
rection, but concave upwards, the lower one parallelling
the upper one at a distance of one mesh. Just behind and
below the posterior end of the second ridge is a slight de-
pression of the muscle scar pit. The male is relatively
longer and narrower and dorsal and ventral margin are
converging more strongly posteriorly, The median ridge
is about parallel to the ventral margin and converges to-
wards the dorsal margin posteriorly. Dorsal view with
compressed ends, the posterior one much more strongly
than the anterior; greatest width about one third from
the posterior end.

Dimensions: Holotype, female: length 0.86 mm.; height
0.50 mm.; width 0.42 mm.; male: length 0.89 mm.; height
0.50 mm.; width 0.39 mm. Variability; female: length
0.79-0.86 mm.; height 0.46-0.50 mm; male: length
0.81-0.89 mm.; height 0.46-0.50 mm,

This species appears to be related to Costa lehneri n, sp.,
the main difference being the direction of the median
ridge. It occurs in the upper Eocene and lowermost
Oligocene, its highest known occurrence is in Calyx
hole 57, 910-920 feet, Globigerina ampliapertura zone,
A fairly similar species occurs in the “Gaudryina beds”
of Esmeralda well 1 which will not be described because
of insufficient material,

Holotype: A complete carapace from Calyx well 57,
910-920 feet, U.S.N.M. no. 563530; paratypes U.S.N.M.
nos. 563531 to 563534.

Costa meka van den Bold, new species
Plate 4, figure 7a-b

Carapace clongate, quadrangular, highest about one-
fifth from anterior end at the anterior cardinal angle,
Anterior end obliquely rounded with four to six coarse
teeth in the lower half and smaller denticules in the
upper, bearing a strong smooth ridge with a glassy
eye-tubercle near the upper end. In the lower part, this
ridge bears scalloped, rounded, nodules and it continues
as a smooth ridge along, very close to and almost
parallel to, the ventral margin. Dorsal margin straight,
depressed behind the anterior cardinal angle, con-
verging posteriorly slightly to the ventral margin, which
is gently sinuate, almost straight; posterior end laterally
compressed, triangular in side view, angled in the
middle, slightly concave above, rounded below and
with a raised rim which bears a few blunt spines in the
lower part.

The carapace is reticulate with a fairly regular pattern
and ornamented with three longitudinal ridges: dorsal
ridge lobate, slightly convex, just obscuring part of the

dorsal margin; ventral ridge shorter, often ill-defined
in the middle or near its posterior end; median ridge
very long, horizontal, slightly above the middle, split-
ting off a lower branch which runs obliquely forward
and downward from just in front of the middle. The
main ridge converges slightly towards the posterior end
of the dorsal one. Dorsal view with compressed ends,
of which the posterior one is more strongly compressed;
sides almost parallel; width at the median ridge just in
front of the middle almost equal to the greatest width
at the posterior end of the ventral ridge. The two ventral
ridges diverge posteriorly in dorsal view while the
median ridges converge slightly. Males are more
slender than the females and possess a stronger concavity
at the junction of ventral and posterior margins.

Hinge and marginal area are similar to Costa lehneri,
except for a widening of the median groove of the hinge
in the right valve near the posterior tooth.

Dimensions: Holotype, female: length 0.79 mm.; height
0.42 mm.; width 0.37 mm; male: length 0.79 mm,;
height 0.37 mm.; width 0.30 mm.

The name is derived from the Greek mekos meaning
length. The species may be related to Isocythereis? aff.
Sissicostis Triebel (van den Bold, 1957a, p. 9, pl. 3,
fig. 3a, b). It occurs scattered in the San Fernando
formation, but is nowhere common.

Holotype: A female carapace from Harmony Hall well 2,
1988-2000 feet, U.S.N.M. no, 563535; paratypes: U.S,
N.M. nos. 563536 to 563538,

Genus Cativerra Coryell and Fields, 1937

Cativella moriahensis van den Bold, new species
Plate 4, figure 8; plate 8, figure 5

?Cativella sp. cf. semitranslucens (Crouch). — van pEN BoLp, 1957,
Micropaleontology, vol. 3, no. 3, p. 243, pl. 2, fig. 6.

Not Cativella aff. semitranslucens (Crouch). — vaAN DEN BoLp,
1958, Micropaleontology, vol. 4, no. 4, p. 404, pl. 3, fig. 3.

Carapace elongate, quadrangular, highest about one-
fourth from the anterior end at the anterior cardinal
angle below which lies a glassy eye-tubercle.

Anterior end obliquely rounded, bearing three large
spines in the ventral half and up to nine small ones above
and below these; dorsal margin depressed between the
two prominent cardinal angles, straight, converging
posteriorly towards the ventral margin, which is nearly
straight, with a small concavity anterior to the middle;
posterior end laterally compressed, triangular, angled
in or slightly below the middle, concave above, convex
and bearing a double row of spines below. The inner
row of spines projects laterally, the outer row is only
slightly deflected laterally,

Ornamentation consists of very high, longitudinal crests
and a reticulation. The ridges of the reticulation support
the crests and the shell of the crests between these
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ridges is very thin and in cases even perforated. Anterior
ridge, very obliquely curved, more strongly than the
anterior margin and continuing dorsally a short distance
beyond the eye-tubercle, and ventrally parallel to the
ventral margin, obscuring it as far as the posterior end.
A thin, slightly alate ventral ridge, running obliquely
down from just behind the anterior ridge towards the
ventral margin, curves upward near its posterior end
and terminates in a strong spine. A long median ridge
extends from near the anterior ridge till inside the
posterior triangle. It is slightly convex upward. A dorsal
ridge starts from just behind the eye-tubercle and is
convex upward, obscuring the dorsal margin completely
and joining it in front of the posterior cardinal angle.
Between the ridges the wvalves exhibit a reticulate
pattern, standing at right angles to the longitudinal
crests. Locally small tubercles are raised from the
junctions of the ridges of the reticulation. The inside
of the valves shows a fairly deep subcentral pit, which
is not visible on the outside. At the posterior side of the
pit is a vertical row of four muscle scars; the second
one from the top is much longer than the others. In
front of this scar and at the anterior side of the pit lies
a small V-shaped scar with the sharp end of the V
pointing forward,

Marginal area broad in anterior end, slightly less in
posterior. Line of concrescence and inner margin coin-
cide; radial pore canals numerous, straight, slightly
widened near the middle. Hinge in the right valve
consists of a strong anterior tooth, a postadjacent
rounded socket, which opens into a straight groove and
a posterior, blunt, knoblike tooth. In the left valve a
bar with a small knoblike tooth at its anterior end lies
between terminal rounded sockets.

This species shows a variation in the thickness of the
shell. The specimens from Stainforth sample 47 are all
very thin and fragile, on the other hand similar speci-
mens from Harmony Hall well 2, 1894-1906 feet, and
the Paloma Alta formation of Venezuela are much
more robust. The same holds true for the specimen from
the Mejias Quarry which has been questionably refer-
red to this species. In Rohr sample 25684, type locality
for the Globorotalia cerroazulensis zone, both thefragile and
the robust types occur, Another peculiarity is that there
seem to be two sizes of adults: two male carapaces from
Stainforth sample 47 are much larger than an apparently
adult female.

Dimensions: Holotype, large male: length 0.74 mm.;
height 0.42 mm. Adult female, Harmony Hall well no. 2:
length 0.60 mm.; height 0.35 mm.; female, Harmony
Hall well no. 2: length 0.75 mm.; height 0.42 mm.;
female, Paloma Alta,: length 0.75 mm.; height 0.39 mm.
The measurements are taken from margin to margin
and do not include the spines.

Holotype: Aleft valve from Stainforth sample 47, Globiger-
ina ampliapertura zone, Point Bontour. U.S.N.M. no.
563539; paratypes: U.S.N.M. no. 563540.
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Genus Buntonia, Howe 1935

Buntonia alabamensis (Howe and Pyeatt)

Buntonia alabamensis (Howe and Pyeatt). — van pEn Borp, 1957,
Micropaleontology, vol. 3, no. 1, p. 8.

This species has only been found in the “‘Gaudryina
beds” of the Nariva Cocal well 1 of Shell Trinidad and
in T.P.D.’s Esmeralda well 1 and in the Paleocene of
Shell Trinidad’s well FC-98 and T.T.C.s Rochard
well 1, also in samples from the Marac Quarry. It does
not occur in the Navet and Lizard Springs formations,
the deeper water facies of which was apparently un-
favorable to the development of this species.

Buntonia seminuda (Stephenson)

Pyricythereis seminuda STEPHENSON, 1944, Jour. Pal.,, vol. 18,
no. 5, p. 453, pl. 76, fig. 5, 6. — vaN DEN Borp, 1946,
Contribution to the study of Ostracoda, Univ. Thesis,
Utrecht, p. 103.

This species occurs in Trinidad only in the “Gaudryina
beds”.

Buntonia? sp.
Plate 5, figure 2a-b; plate 8, figure 11a-b

Carapace elongate triangular, highest about one third
from the anterior end. Anterior end broadly rounded,
continuing with regular curve into dorsal and ventral
margin in the left valve, slightly obliquely rounded in
the right and forming an obtuse angle with the dorsal
margin; dorsal outline sinuate in the left valve, regularly
but gently convex in the anterior two third, concave
and curving upward to the produced posterior cardinal
angle in the posterior part, straight in the right valve;
ventral margin regularly convex with a slight concavity
in the middle; ventral and dorsal margin converging
posteriorly; posterior end angled about the middle,
slightly concave above, forming a continuation of the
ventral margin below and bearing a few small denticles
in the right valve. Left valve overlapping the right
along the periphery; greatest amount of overlap an-
terodorsally.

Dorsal view elongate, spindle-shaped, ends compressed,
greatest width just behind the middle in the ventral
portion of the carapace. Valves sometimes finely striate
with faint longitudinal ridges, more pronounced and
convex downward in the ventral portion, about horizon-
talin the center; the ridges become fainter towards dorsal
and anterior margins. Many specimens appear to be en-
tirely smooth, in others the ribs show only in the posterior
half of the carapace. A small but distinct eye-spot occurs
just below the greatest height, Muscle scars: a posterior
row of four, with a small V-shaped scar in front.

Marginal area moderately broad; line of concrescence
and inner margin coincide; radial pore canals very
numerous, straight, simple, often standing in groups of
two or three. Hinge in the right valve: a high knob-like
tooth standing on a flattened, oblique, curved base,
a postjacent small rounded socket, opening into a
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straight crenulate groove; posterior tooth large, out-
wardly deflected, subtriangular in dorsal view, faintly
carved. Hinge in the left valve is complementary to the
one in the right. Sexual dimorphism pronounced: males
are longer and slenderer than females and their posterior
end is much narrower.

Dimensions: Female: length 0.74 mm.; height 0.45 mm.;
width 0.35 mm.; male: length 0.80 mm.; height 0.45
mm.; width 0.35 mm.

Only few specimens of this species have been found in
the San Fernando formation, Calyx well 59, 440-450
feet, Barr sample 7244, It is much more common in the
upper Eocene Pauji formation of the Maracaibo basin.

The following genera are usually assigned to the
Trachyleberidinae, but in some of the characters they
appear to be intermediate between these and the
Hemicytherinae. As the characters of these subfamilies
have not been described in detail by their authors it is
left undecided here to which subfamily they belong.

Genus Henryhowella Puri, 1957

Howella Purt, 1956, Jour. Pal., vol. 30, no. 2, pp. 274, 275, not
Howella Ogilby, 1899,

Type species: Cythere evax Ulrich and Bassler, 1904 p. 119,
pl. 36, figs. 6-8.

The description of the genus as given by Puri has to be
amended in the following ways: radial pore canals long
and sinuous, often joined together at the base or
branching, especially in the lower half of the anterior
margin. Hinge in the right valve with blunt, fairly
clongate, very slightly lobate anterior tooth (plate 8,
fig. 3), which in side view is comma-shaped; the median
grooveis finely crenulate, posterior tooth blunt, knoblike.

The material on which this description is based comes
from Dr. Howe’s collection of material from Plum Point,
Maryland, at about 18 feet above the base of the cliff.
It was compared to Henryhowella asperrima (Reuss) from
Baden, one of Reuss’ original localities, In general the
European species seems to be somewhat more finely built
than the American one. Hinge and marginal area are
practically identical. The species from Trinidad figured
as Henryhowella asperrima (Reuss) is so similar to both
Henryhowella evax and the European species that it does
not seem to serve any practical purpose to try and
separate them. The inside of the right valve as figured
is identical to both of them.

Howella echinata Puri (1956, p. 275, pl. 35, figs. 9-14) as
identified by the present writer from the Cooper marl
is very similar in exterior to the other forms, but in the
single specimen where the marginal area could be
studied in transmitted light, the radial pore canals are
slightly more simply built although some of them are
seen to be branching. It should be pointed out, however,
that the name Henryhowella echinata is preoccupied by
Henryhowella asperrima echinata (Reuss).

Henryhowella asperrima (Reuss)
Plate 4, figure 10, plate 8, figure 2

Henryhowella asperrima (Reuss). — van pen Borp, 1957, Micro-
paleontology, vol. 3, no, 3, p. 242, 243 (with synonymy).

This species has been observed throughout the upper
Eocene in both San Fernando and Hospital Hill for-
mation; it also occurs in all stages of the Oligocene. A
fairly similar, undescribed species, occurs in the middle
Eocene, but preservation does not allow a description,
hence it has been referred to, in the list of the faunas of
the type localities, as Henryhowella sp.

Dimensions: Female: length 0.70-0.82 mm.; height 0.44-
0.52 mm.; male: length 0.73-0.84 mm.; height 0.43-
0.48 mm.

Genus EcHINOCYTHEREIS Puri, 1954

Echinocythereis okeechobiensis (Swain)
Plate 4, figure 9

Cythereis? okeechobiensis Swain, 1946, Jour. Pal., vol. 20, p. 378’
pl. 54, fig. 10a-b, pl. 55, fig. 3a-b,

Echinacythereis okeechobiensis (Swain). — Purr, 1954, Florida Geol.
Surv., Bull. 36, p. 260, — Puri, 1957, Florida Geol, Surv.,
Bull. 38, p. 196, pl. 8, fig. 7-10, pl. 9, figs, 1-4,

This species occurs in the upper Eocene of the Hospital
Hill marl (Navet formation) and in the San Fernando
formation,

Genus JucosocyTHERELS Puri, 1957

This genus is accepted here provisionally, but it is
pointed out, that no distinct separation has been made
from genera like Quadracythere or Hermaniles, and that
the muscle scar pattern as described by Puri (1957,
p- 200) is totally inconsistent with the Trachyleberidinae.
Moreover, some of the species described by Puri under
this genus do not seem to belong here.

Jugosocythereis vicksburgensis (Howe)

Cythereis vieksburgensis Howe. — Howe Anp Law, 1956,
Louisiana Dept. of Cons., Geol. Bull. 7, p. 34, pl. 4,
fig. 4, pl. 5, fig. 1-2.

Cythereis vicksburgensis Howe. — van pen Boup, 1946, Contri-
bution to the study of Ostracoda, Univ. Thesis, Utrecht,
p- 69, pl. 10, fig. 5. — van pEN BoLp, 1950, Jour. Pal,,
vol. 24, no. 1, p. 82.

Cythereis bicarinata Swain, 1946, Jour. Pal., vol. 20, p- 376,
pl. 54, fig. 7a-d, pl. 55, fig. la-e.

Hermanites? pannosa (Brady). — vAN pen Born, 1957, Micro-
paleontology, vol. 3, no. 3, p. 240, pl. 2, fig. 2.

Jugosocythereis bicarinala (Swain). — Puri, 1957, Florida Geol.
Surv., Bull. 38, p. 200, pl. 12, figs. 11-20,

The writer compared this species with Cythere pannosa
Brady (1869, Fonds de la Mer, p. 154, pl. 19, fig. 1-2),
but now doubts that the species are really identical.
Therefore, it seems better to give it the name under
which it was first described in detail. In Trinidad the
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species occurs in the Oligo—Miocene (St. Croix, Mejias,
Kapur, Morne Diablo and Quinam quarries), ranging
from the Globorotalia opima opima zone to the Globorolalia
mayeri zone, and in a few samples from the San Fernando
formation (upper Eocene).

Genus HErManTITES Puri, 1955

Hermanites sp. aff. Hermanites paijenborchiana Keij
Plate 8, figure 10

Hermanites paijenborchiana Kexy, 1957, Inst. Roy. Sci. Belgique,
Mém. 136, p. 110, pl. 17, figs. 11-14, pl. 21, figs. 10-11.

The Trinidad species differs from Hermaniles paijen-
borchiana Keij, in having a longer ventral ridge and the
tendency of two of the radiating anterior ridges to
become raised. From Hermaniles haidingeri (Reuss) and
Hermanites ischoppi (van den Bold) it differs by a lesser
development of the dorsal ridge and a slightly more
irregular arrangement of the anterior reticulation.

This species has been found in Stainforth sample 47,
Glabigerina ampliapertura zone, Point Bontour. After a
comparison of specimens of Cypridina haidingeri Reuss,
Cythereis Ischoppi van den Beld and Hermania reticulala
Puri, I have come to the conclusion that the last two
species are identical. They differ from Hermaniles hai-
dingeri in their general coarser appearance: the sub-
central tubercle is thicker, but not higher, the ribs of
the reticulation are heavier and the alae are slightly
blunter. There is, however, no doubt about it that they
are very closely related. The species referred to as
Hermaniles haidingeri (Reuss), (van den Bold, 1957b,
p. 239, pl. 2, fig. la-b) should be known as Hermanites
tschoppi (van den Bold).

Hermanites? sp.
Plate 8, figure 7

A few complete pyritized specimens which could pos-
sibly be referred to Hermanites have been found in the
“Gaudryina beds” of Esmeralda well 1. One is figured
merely to illustrate its occurrence.

Genus QuapracyTHERE Hornibrook, 1952

Quadracythere? sp.
Plate 8, figure 8

Carapace subquadrate, highest very near the anterior
end, which is very broadly and slightly obliquely
rounded. Dorsal outline slightly irregular, ventral
outline sinuate, converging gently posteriorly; posterior
end short, rounded and irregularly nodular below the
middle, concave above. Ventral part of the anterior
margin very finely denticulate. Left valve overlapping
strongly at both cardinal angles. Ornamentation with
an irregular pattern of ridges among which the dorsal
and ventral ridge stand out. Ventral ridge parallel to
the ventral margin, consisting of two parallel ridges
behind the middle; dorsal ridge starting slightly above
and in front of the ventrally placed subcentral node,
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which is also irregular in outline. This ridge forms
almost a hemicircle and is nodular in the upper part,
where it obscures the dorsal margin; it ends in a kind
of node just below and in front of the posterior cardinal
angle. A weaker ridge connects the node with the
posterior end of the ventral ridge. Behind this ridge the
carapace is strongly compressed.

Dimensions: Length 0.69 mm.; height 0.42 mm.

Several species of Quadracythere? occur as single carapaces
in the upper Eocene San Fernando formation. They are
generally similar to undescribed species occurring in the
upper Jackson of the Gulf Coast, but are not identical.
One of these specimens has been selected for illustration
because it is well preserved and shows a more compli-
cated pattern of ridges than most of the others,

Genus AMBOCYTHERE van den Bold, 1958

Ambocythere elongata van den Bold
Plate 8, figure 6

Hemicythere? stolonifera (Brady). — van pEN BoLp, 1946, Contri-
bution to the study of Ostracoda, Univ. Thesis, Utrecht,
p- 102 (part).

Not Cythere stolonifera Brapy, 1880, Challenger Report.

Hemicythere stolonifera (Brady). — vAN DEN Boup, 1950, Jour.
Pal., vol. 24, no. 1, p. 108 (part).

Ambocythere elongata van DEN Borp, 1958, Ann. Mag. Nat. Hist.,
ser. 12, vol. 10, p. 811, figs. 9, 10,

This species, which was originally found in the upper
Eocene and possible lower Oligocene of Cuba, occurs
in Trinidad in four places: Calyx well 57, 258-260 feet,
Globorotalia opima opima zone, lower Oligocene; Harmony
Hall well 2, 494-852 feet; non-calcareous Mount
Moriah silt and Mount Moriah boulder bed?, Globorotal-
ia cerroazulensis zone, San Fernando formation and
Kugler sample 8829, Globigerapsis semiinvoluta zone of
the Navet formation, upper Eocene; and Esmeralda
well 1, 300-394 feet, Truncorotaloides rohri zone, upper-
most Middle Eocene. A few specimens of an undescribed
species of Ambocythere have been found in the Trunco-
rotaloides rohri and the Globorotalia lehneri zones of the
Navet formation, middle Eocene. Their poor preser-
vation makes a thorough description impossible, but
their presence is mentioned here because they mark the
oldest occurrence of this genus so far.

Genus OccurTocyTHEREIS Howe, 1952

Occultocythereis? sp.
Plate 8, figure 9

Carapace elongate, subquadrate, highest at anterior
cardinal angle. Anterior end obliquely rounded, dorsal
margin almost straight, ventral margin concave, almost
parallel; posterior end slightly angled in the middle,
almost obliquely rounded. The anterior end is heavily
rimmed, the rim terminating dorsally in an eye-tubercle,
just below the anterior cardinal angle. Ventral ridge




EOCENE AND OLIGOCENE OSTRACODA OF TRINIDAD

short, occupying the middle third of the carapace. Just
above the anterior end of the ventral ridge an elongate,
oblique swelling represents the subcentral tubercle.

Dimensions: Length 0.62 mm.; height 0.30 mm.

Only a few specimens have been found in the “Gaudryina
beds” of the Esmeralda well 1. Because of strong pyriti-
sation no internal structures can be described.

Subfamily HEMICYTHERINAE Puri
Genus HEmicYTHERE Sars, 1925

Hemicythere crystalriverensis Puri

Hemicythere crystalriverensis Puri, 1957, Florida Geol. Surv.,
Bull. 38, p. 202, pl. 13, figs. 21-24,

The species has been found at one locality of the San
Fernando formation only: Kugler sample 3741, Bed 4
of Kugler on Soldado Rock.

Subfamily CyTHERETTINAE Triebel
Genus CyTHERETTA G. W, Muller, 1894

Cytheretta alexanderi Howe and Chambers

Cytherelta alexanderi Howe anp CHAMBERs, 1935, Louisiana
Dept. Cons., Geol. Bull. 5, p. 45, pl. 5, figs. 17-21, pl. 6,
figs. 27, 28. — Monsour, 1937, Am. Assoc. Petr. Geol., Bull.
no. 21, p. 95, table 1. - BErcouist, 1943, Miss. Geol. Surv.,
Bull. 49, p. 109, pl. 11, fig. 20. — Brakg, 1950, Jour. Pal.,
vol. 24, p. 177, pl. 30, figs. 1-3. — Puri, 1952, Jour. Pal.,
vol. 26, p. 208, pl. 39, fig. 16. — Swain, 1952, U.S. Geol.
Surv., Prof. Paper, 234-A, p. 47, pl. 6, figs. 23-25. —
WiLsert, 1953, Arkansas Div, of Geol., Bull. 19, p. 125,
pl. 1, fig. 15. — Puri, 1957, Florida Geol. Surv., Bull. 38,
p. 195, pl. 7, figs. 1-4.

Only one complete carapace, which fits exactly the
description of this species has been found in Calyx hole
59, 320-330 feet, Globigerina ampliapertura zone,

Subfamily BRACHYCYTHERINAE Puri
Genus BRACHYCYTHERE Alexander, 1933

Brachycythere? harmoniensis van den Bold,
new species

Plate 2, figure 5a-b

Carapace ovate, highest in front of the middle, widest
behind the middle.

Female: Anterior end broadly and slightly obliquely
rounded, denticulate in the lower half; anterior cardinal
angle prominent in the right valve, obscure in left;
dorsal margin slightly convex, nearly straight in both
valves; ventral outline convex, margin slightly sinuate,
converging towards the dorsal margin posteriorly;
posterior end angled about the middle, straight above,
convex below, bearing a few small blunt spines. Left
valve overlapping the right along the entire periphery,
strongest overlap along ventral and dorsal margin and
in the dorsal part of the anterior and posterior margins,
Surface of the valves finely pitted, almost smooth near

the periphery. Small but distinct eye spot below anterior
cardinal angle. Ventral portion of the carapace swollen
in the middle, but never to such an extent that it
obscures the ventral outline in side view, Dorsal view
spindle-shaped, ends compressed, greatest width at
about one third from the posterior end.

Sexual dimorphism pronounced; male similar in general
aspect to the female, but more slender and dorsal and
ventral margin converge more strongly posteriorly, so
that the posterior end in the male is lower. Marginal
area moderately broad in anterior end, line of con-
crescence and inner margin coincide; radial pore canals
numerous, sinuous, slightly thickened in anterior third,
sometimes branching. Hinge in the right valve consists
of an anterior tooth, which has a long anterior slope
rising from the selvage; an adjacent round socket and
crenulate groove. Unfortunately in the material at
hand the posterior tooth could not be observed.

Dimensions: Holotype, female: length 0.94 mm.; height
0.59 mm.; width 0.46 mm. Male: length 0.91 mm.;
height 0.52 mm.; width 0.43 mm. Variability: female,
length 0.92-1.06 mm.; height 0.58-0.67 mm.; male,
length 0.92-1,06 mm.; height 0.52-0.53 mm.

This species and the following one were found in a zone
of reworked material, containing Cytherella guasarensis
van den Bold and Cytherella kellettae (Munsey). However,
it also occurs in the type sample of the Globorotalia cer-
roazulensis zone (Rohr sample 25684) in which no
reworked ostracodes have been found. The species is
believed to belong to the fauna of the San Fernando
formation, but apparently only occurs in the basal
portion,

Holotype: A complete carapace of a female from Har-
mony Hall well 2, core 828-840 feet, U.S.N.M. no.
563541; paratypes: U.S.N.M. no. 563542.

Brachycythere fernandensis van den Bold,
new species

Plate 2, figure 6a-b

Carapace pyriform-triangular, highest in front of the
middle behind the anterior cardinal angle, widest just
behind the middle. Anterior end broadly rounded,
slightly oblique, finely denticulate in lower two-third;
dorsal margin in the left valve very slightly convex,
straight in the right; ventral margin convex in left
valve, sinuate in the right, strongly converging poste-
riorly; posterior end bluntly angled below the middle,
slightly concave above, convex below. Left valve over-
lapping the right strongly on dorsal and ventral side and
the dorsal part of anterior and posterior margin. Dorsal
view spindle-shaped, ends compressed.,

Surface of the valves almost smooth, very finely pitted.
Small eye spot just below the anterior cardinal angle.
Ventral portion of the carapace swollen, obscuring the
middle of the ventral margin in the right valve only.
Sexual dimorphism pronounced, males more slender
and more drawn out posteriorly.
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Dimensions: Holotype; female: length 0.81 mm.; height
0.49 mm.; width 0.43 mm.; male: length 0.86 mm.;
height 0.48 mm.; width 0.43 mm. Variability: female:
length 0.79-0.84 mm.; height 0.47-0.51 mm.; male:
length.0.78-0.89 mm.; height 0.47-0.51 mm.

This species was originally thought identical with
Brachycythere? kugleri soldadensis van den Bold (19574,
p. 11), but the length-height ratios are different and the
anterior end is longer in the upper Eocene species. Also
the features of overlap in Brachycythere? kugleri and sub-
species are different, since the left valve does not over-
lap at the posterior cardinal angle in the Paleocene
material. Also this species occurs (like the preceding)
in a zone of reworked material from the Paleocene
(Cytherella guasarensis and Cytherella kellettae).

Holotype: A complete female carapace from Barr sample
7244, St. Joseph village, San Fernando, San Fernando
formation, U.S.N.M. no. 563543; paratypes: U.S.N.M.
no. 563544,

Genus ALATACYTHERE Murray and Hussey, 1942

Alatacythere maerkyi (van den Bold)

Brachyeythere maerkyi van DEN Borp, 1957, Micropaleontology,
vol. 3, no. 1, p. 10, pl. 3, fig. 8a, b.

This species has been found in the Penitence Hill marl
and Hospital Hill marl of the Navet formation and
ranges from Paleocene to lower upper Eocene.

Genus ProToBunTONIA Grekoff, 1953

Protobuntonia? sp.
Plate 2, figure 7

Carapace triangular-ovate, highest in front of the middle.
Anterior end slightly obliquely rounded; dorsal margin
slightly convex with in the left valve a small concavity
in front of the projecting anterior cardinal angle;
ventral margin convex in the left valve, slightly sinuate
in the right; posterior end angled just above the middle,
convex below, almost straight above. Left valve over-
lapping the right strongly along the ventral margin,
less at the cardinal angles, no appreciable overlap
elsewhere. Dorsal view lanceolate, widest in front of the
middle, slightly compressed near the anterior end,
posterior end gradually tapering. There is a small eye
spot just below the anterior cardinal angle. Surface
finely but deeply pitted. Only closed carapaces occur-
red and the interior could not be studied,

Dimensions: Length 0.79 mm.; height 0.47 mm.; width
0.34 mm. Variability: length 0.75-0.82 mm.; height
0.44-0.48 mm.

This species is very similar in outline and shape to the
male of Protobuntonia numidica Grekoff (1953, p. 400,
text-fig. la—f) from the Upper Cretaceous of Algeria.
The species has been found only in the San Fernando
formation in Harmony Hall well 2, 828-840 feet, in the
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same zone of reworking as Brachycythere harmoniensis n. sp.
It is conceivable that it has been derived from older
deposits.

Genus BosQueTiNA Keij, 1957

Bosquetina? concepeionensis van den Bold,
new species
Plate 5, figure 3a-b

Carapace pyriform, highest at the anterior cardinal
angle, widest just behind the middle. Anterior end
broadly rounded, faintly rimmed and finely denticulate;
dorsal margin slightly depressed behind the anterior
cardinal angle in the left valve, slightly convex in both
valves, more strongly so in the left and converging
towards the ventral margin which is almost straight,
slightly sinuate; posterior end short, laterally compres-
sed, bluntly angled in the middle, convex below, straight
above in the left valve, slightly concave in the right.
Left valve overlapping the right along the dorsal part
of the anterior margin, anterior and posterior cardinal
angles, the dorsal margin and the dorsal part of the
posterior margin. Dorsal view ovate, ends slightly com-
pressed. Surface finely punctate to very delicately
reticulate, deepest punctations in the middle, near the
ventral side, shallower and larger towards the center
and from there onward towards the dorsal, anterior
and posterior margins the punctations become more
and more insignificant until the surface is almost
smooth near the posterior margin. There is a fdint
ventral ridge parallelling the ventral margin and partly
obscuring it. It is not visible in dorsal view since it
is obscured by the swollen central portion of the cara-
pace. Just below the anterior cardinal angle is a small
eye tubercle with a faint oblique groove just behind it.
Slight sexual dimorphism occurs: males are more
slender than females and have an almost straight dorsal
margin in the left valve. The hinge could only be studied
in part: it consists in the left valve of a round anterior
socket, followed by a smooth bar which is slightly raised
at its anterior end, but does not form a distinct tooth.
Marginal area fairly broad in anterior end, no vestibule
observed. Pore canals numerous, a number of them
pierce the outer lamella before reaching the outer
margin.

Dimensions: Holotype, length 0.61 mm.; height 0.36 mm.;
width 0.32 mm,

The species occurs in Trinidad only in the “Gaudryina
beds” of the subsurface, probably lower or middle
Eocene in age. It is common in the Concepcion forma-
tion of the Maracaibo Basin where the stratigraphic
range is from lower Eocene to middle Eocene. The
species has been questionably assigned to Bosquetina
with which genus it has the following characteristics in
common: hinge without a strong anterior tooth in the
left valve; marginal area with numerous radial pore
canals, part of them false, slightly sinuous and sometimes
branching; general shape; weak ornamentation. It
differs in having only a very weak ventral ridge which
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CHART 4
RANGE cHART OF LoXocoNCHINAE, CYTHERURINAE AND XESTOLEBERIDINAE.

RANGE CHART OF THE LOXOCONCHINAE, CYTHERURINAE, BYTHOCYTHERINAE

nidadensis n.sp.
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therura tricornis Weingeist

Cythercpteron ? tr

Cytheroptercn montgomeryensis Howe and Chambers
Cytheropteron pinarense v.d.Bold

Cythercpteron aff. C. tricorne (Bornemann)
Uroleberis aff. Cythere ranikotiana Latham.

Eucytherura murdercreekensis Howe and Law
—— Bythoceratina scabra n.sp.

Loxoconcha jacksonensis Howe and Chambers
Loxoconcha aff. L. diverta Murray

Loxoconcha sp.
Xestoleberis dumblei Stephenson

Cytherura byramensis Howe and Law
Xestoleberis moriahensis n.sp.
Xestoleberis chamela n.sp.
Xestoleberis sp.

Cytherura vistabellensis n.sp.
4 Cytherura hermesi v.d.Bold
Pseudocythere cubensis n.sp.

Loxoconcha wagneri n.sp.
Cytherura 7 sp.
Eucytherura kugleri n.sp.

Eucy

Stage Pormation member Biostratigraphic zone

Catapsydrax stainforthi

| MTIOCENE  _|
CIPERO Globorotalia kugleri
OLIGOCENE Globigerina cipercensis cipercensis

Catapsydrax dissimilis [
|

Globorotalia opima opimg [ I 1

SAN Upper Mount Moriah silt| Globigerina ampliapertura [ 1 L1 | | T

Vistabella marl

PERNANDO | Boca de Serpiente marl Globeorotalia cerrcazulensis | || T
U Lower Mount Moriah silt | 1 I [ 1 |

Hospital Hill marl Globigerapsis semiivoluta
Truncorotaloides rohri |
Porticulosphaera mexicana

Penitence Hill marl

NAVET "Fitt Trace marl Globorotalia lehneri zone T

EOCENE M| Dunmore Hill marl Globigerapsis kugleri

Friendship Quarry marl antkenina aragonensis I

oborotalia palmerae

| Ramdat marl

H.

G

Globorotalia aragonensis
Globorotalia formosa formosa
G

LIZARD loborotalia rex

Globorotalia velascoensis

SPRINGS Globorotalia pseudomenardii

PALEOCENE Globorotalia pusila pusila

Globorotalia trinidadensis

posterior cardinal angle, and almost perpendicular to
the convex ventral part. Anterior cardinal angle in the
left valve slightly produced, overlapping the right valve;
other areasof overlap are the ventral margin and the ven-
tral part of the posterior end. Dorsal view spindle-shaped,

does not terminate posteriorly in a strong spine. More-
over, it is much smaller than the species assigned by
Keij to Bosquetina.

It is named after the Concepcion formation of Mara-
caibo, in which it occurs in much greater numbers than

in Trinidad,

Holotype: A complete carapace of a female from Esmer-
alda well 1, core 2630-2650 feet, U.S.N.M. no. 563545,
paratypes: U.S.N.M. no. 563546.

Subfamily LoxocoNCHINAE Sars
Genus LoxoconcHA Sars, 1866

Loxoconcha wagneri van den Bold, new species
Plate 7, figure 4a-b

Carapace subquadrate. Anterior end broadly and some-
what obliquely rounded, often slightly angular just
above the middle; dorsal and ventral margin almost
straight and parallel; posterior end pointed or narrowly
rounded in the middle, the dorsal side convex, forming
an angle of about 120° with the dorsal margin at the

swollen, widest in the middle, ends very strongly com-
pressed, sharp. Mid-ventral portion of the carapace
swollen, but not overhanging, the ventral margin
bordered ventrally by a few faint ridges. Valves retic-
ulate or deeply punctate, the punctations forming
concentric rows in the ventral part, no definite pattern
discernable in the dorsal part. There is a small eye-spot
at the anterior cardinal angle. Just in front of the pos-
terior cardinal angle is a short, low, convex dorsal ridge
which just obscures part of the dorsal margin.

Dimensions: Holotype, female, length 0.47 mm.; height
0.29 mm.; width 0,27 mm. Variability: female, length
0.47-0.55 mm.; height 0.27-0.33 mm.; male, length
0.47-0.56 mm.; height 0.26-0.31 mm.

In the male the dorsal and ventral margins converge
very slightly posteriorly.
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The species is close to Loxoconcha claibornensis Murray
(1938, p. 588, pl. 68, figs. 2, 19) but the dorsal view, as
can be seen in Pyricythereis delicata Sutton and Williams
(1939, pl. 64, figs. 5-7), has much less strongly com-
pressed ends. Loxoconcha delemontensis Oertli (1956, p. 68,
pl. 8, figs. 211-219) differs in the shape of the posterior
end and does not possess the small dorsal ridge. More-
over, it is somewhat smaller.

This species has been named in honour of Dr.C. Wagner,
paleontologist with N.V. de Bataafsche Petroleum
Maatschappy, The Hague, Holland. It has been found
in most of the localities of the San Fernando formation
and appears to range upward to the Globigerina cipero-
ensis ciperoensis zone of the Oligoene Cipero formation.

Holotype: A complete carapace from Kugler sample 3741,
Bed 4 of Kugler on Soldado Rock, U.S.N.M. no. 563547;
paratypes: U.S.N.M. nos. 563548-563551.

Loxoconcha jacksonensis Howe and Chambers

Loxoconcha jacksonensis Howe anp Cuamsers, 1935, Louisiana
Dept. Cons., Geol. Bull. 5, p. 41, pl. 4, fig. 20, pl. 5,
fig. 14, pl. 6, figs. 8, 9. — MonsouR, 1937, Am. Assoc. Petr.
Geol., Bull. no. 21, table 1. — Bercouist, 1942, Mississipi
Geol. Surv., Bull. no. 49, p. 109, pl. 11, fig. 18, — WiLBERT,
1953, Arkansas, Div. of Geol,, Bull. 19, p. 125.

This species has been found in abundance only in
Stainforth sample 47, Globigerina ampliapertura zone.

Loxoconcha sp. afl. Loxoconcha diverta Murray
Plate 7, figure 5

This species is rather similar to Loxoconcha chamfera var.
diverta Murray (1938, p. 592, pl. 68, figs. 11, 12) in
respect to the reticulate pattern and the long posterior
end, but differs in having a much less pronounced dorsal
ridge. It has been found only in the lower Oligocene.

Loxoconcha sp.
Plate 7, figure 6a—c

Carapace small, ovate, walnut-shaped, pointed behind,
highest in the middle. Anterior end obliquely rounded,
a small concavity within the right valve just below the
anterior cardinal angle; dorsal outline convex, hinge
margin straight; ventral margin sinuate in front of the
middle; posterior end fairly sharply pointed above the
middle, concave above, convex below. Tumid portion
of the carapace overhanging part of the ventral margin.
Valves reticulate with rounded meshes and strongly
raised ridges which produce a sponge-like appearance.
The lower rows visible in side view are parallel to the
strongly curved rim of the overhanging, tumid portion
of the carapace, the lower row of meshes splitting off a
second one in the anterior part. In the centre the align-
ment is indistinct and in the dorsal part roughly parallel
to the dorsal outline. In the anterior portion some
meshes are joined to form longitudinally elongate ex-
cavations which seem to spread out fan-like from the
middle of the anterior margin, Dorsal view widest in the
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middle, walnut-shaped with short but sharply drawnout
ends. Hinge consists in the right valve of a median
crenulate groove; at its anterior end it widens and curves
around a small tooth situated on the low bar separating
the groove from the interior of the valve; at the posterior
end this bar forms a curved elongate tooth, curving
around a small open socket. The shell is very thick and
heavy and consequently the pore canals could only be
seen very indistinctly in transmitted light. Therefore no
description of the marginal area is given.

Dimensions: Length 0.45 mm.; height 0.32 mm.; width
0.30 mm.

The shape is reminiscent of Loxoconcha subovata (Miin-
ster), compare Oertli (1956, p. 69, pl. 8, figs. 220-223);
but this species lacks the peculiar alignment of the
meshes in the anterior end. A species which appears to
show this has been figured as Loxoconcha sp. A, by Brown
(1958, p. 66, pl. 6, fig. 8) from the upper Castle Hayne
Jlimestone, Pupper Eocene of North Carolina. Only two
specimens of this very distinct species have been found,
one in the Oligocene, one in the lowermost Miocene.

Loxoconcha claibornensis Murray

Loxoconcha claibornensis Murray, 1938, Jour. Pal., vol. 12,
p. 588, pl. 68, figs. 2, 19. — STEPHENSON, 1946, Jour. Pal,,
vol. 20, p. 315, pl. 43, fig. 13.

Pyricythereis delicata SurtoN AND WiLLiams, 1939, Jour. Pal.,
vol. 13, p. 568, pl. 64, figs. 5-7.

Loxoconcha delicata (Sutton and Williams), — STEPHENSON, 1944,
Jour. Pal., vol. 18, p. 454, pl. 76, fig. 10,

Loxaconcha sp. aff. L. claibornensis Murray. — Swain, 1951, U.S,
Geol. Surv., Prof. Paper 234-A, p. 26, pl. 2, figs. 16, 17.

This species has the shape and the sharply angled pos-
terior end of Loxoconcha claibornensis, but differs in having
a sharper angle between the ventral and lateral surfaces.
At present this difference does not seem sufficient to
distinguish the two forms. It has only been found in the
“Gaudryina beds”,

Subfamily CyTHERURINAE G. W. Miiller
Genus CYTHERURA Sars, 1866

Cytherura vistabellensis van den Bold, new species
Plate 7, figure 7a-b

Carapace elongate, subquadrate, higher posteriorly and
swollen posterodorsally. Anterior end obliquely rounded;
dorsal margin straight; ventral margin sinuate, curving
upwards posteriorly; dorsal and ventral margin con-
verging slightly anteriorly; posterior end a subdorsal
caudal process, the upper margin forming a convex
continuation of the dorsal margin, lower margin con-
cave. Dorsal view more or less elongate hexagonal,
lateral outlines almost parallel, ends pointed and com-
pressed with concave lateral outlines. Posterodorsal part
swollen; in front of this swelling, about in the middle of
the valves lies a deep rounded sulcus, divided into a
dorsal and ventral part by an obliquely longitudinal
ridge, which becomes obscure in front of the centre. In
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the posteroventral portion there is another rounded
sulcus, bordered on the dorsal side by a horizontal,
longitudinal ridge which extends from the anterior mar-
gin to the compressed posterior end; on the ventral
side it is bordered by a short ventral ridge which forms
the ventral side of the tumid portion of the carapace.
Anterior to the second sulcus is another longitudinal
ridge, parallel to the upper one and divided into two
parallel ridges near the anterior margin.

Dimensions: Holotype: length 0.34 mm.; height 0,20 mm.;
width 0.17 mm. Largest specimen: length 0.45 mm.;
height 0.25 mm.; smallest specimen: length 0.32 mm.;
height 0.20 mm.

Cytherura sp. B (Brown, 19538, p. 59, pl. 7, fig, 7) from
the upper Castle Hayne limestone in North Carolina
appears to be rather similar in also possessing a postero-
ventral depressed area.

The species is rare and has been found at Stainforth 47
(Globigerina ampliapertura zone) Point Bontour, Kugler
sample 3962 (Boca de Serpiente marl, Soldado Rock)
and Renz sample 384 (Vistabella marl).

Holotype: A complete carapace from Stainforth sample
47, U.S.N.M. no. 563552; paratypes: U.5.N.M. nos.
563553 and 563554,

Cytherura byramensis Howe and Law

Cytherura byramensis Howe anp Law, 1936, Louisiana, Dept.
Cons,, Geol. Bull. 7, p. 69, pl. 6, fig. 3.

The species has only been found at Stainforth 47, Glob:-
werina ampliapertura zone,

Cytherura hermesi van den Bold

Cytherura hermesi van peEnN Borp, 1946, Contribution to the
study of Ostracoda, Univ. Thesis, Utrecht, p. 117, pl. 14,
fig. 15a-b. — 1957, Micropaleontology, vol. 3, no. 3,
p. 245, pl. 4, fig. 10a-b.

This is the most common species of Cytherura in the
Trinidad Tertiary. It has a range from upper Eocene to
middle Miocene. In the present material it has been
found in the lower Oligocene of Calyx well 57, and the
upper Eocene of Soldado Rock, Kugler sample 3741.

Cytherura sp.
Plate 7, figure 8a-b

Carapace elongate, subquadrate, Anterior end vertically
truncate in the middle part, rounded above and below;
dorsal margin very slightly convex, ventral margin
slightly sinuate, parallel; posterior end forming a blunt
caudal process, just above the middle, concave dorsally
and ventrally. Ornamentation: a short ventral ridge,
parallel to the ventral margin and forming the edge of
the flattened ventral surface; it curves sharpely towards
the ventral margin slightly behind the middle, thus
reducing the ventral surface by half. Below the middle
there is a long horizontal, longitudinal ridge, convex

downward, starting very near to the anterior margin
and becoming slightly irregular at its posterior end.
Near the anterior end it gives off'a branch which is con-
vex upward and irregular and which is shorter than the
main ridge and ends diagonally below the posterior
cardinal angle, against the posterior leg of an inverted
Y which is formed by a system of smaller ribs. The
vertical branch of this inverted Y is very short and
terminates against the thickened dorsal margin. Ends
abruptly compressed in dorsal view; greatest width in the
posterior half of the lower longitudinal ridge. Hinge in
the right valve consists of a broad and deep groove in
the dorsal margin below the ends of which occur two
short, faintly cusped terminal teeth. Above this groove
is a narrow bar separating it from the dorsal margin.
Marginal area broad in both ends, line of concrescence
and inner margin coincide except in the anterior end
where they lie at a short distance. Pore canals few,
sinuous, often not quite reaching the outer margin.
Seven or eight in the anterior end. Muscle scar a vertical
posterior row of four with a group of three in front.

Dimensions: Length 0.40 mm.; height 0.20 mm.; width
0.13 mm. (single valve)

Only one right valve of this very typical and easily
recognizable species has been found in Stainforth sample
47, Globigerina ampliapertura zone. The species has been
described in some detail because the hinge does not
seem to fit completely the description given by Wagner
(1957, p. 74, pl. 33) for the genotype.

Genus EvcyTHERURA G. W. Miiller, 1894

Eucytherura kugleri van den Bold, new species
Plate 7, figure 9a-b

Carapace small, subquadrate. Anterior end very broadly
and obliquely rounded; dorsal outline gently convex
with the dorsal margin sunk in between two rather ill-
defined ridges, which form the flattened dorsal portion
of the carapace, straight with a small concavity in front
of the projecting posterior cardinal angle; ventral mar-
gin slightly sinuate, slightly converging posteriorly to-
wards the dorsal margin, obscured by a ventral ridge in
most of its length; posterior end short, obtusely angled
above the middle, straight above and below. Left valve
overlapping the right at both cardinal angles and the
dorsal part of the anterior end.

Carapace coarsely reticulate, the reticulations starting
from a point lying below and in front of the centre of the
valve. A strong ventral ridge slopes obliquely down from
near the anterior margin until it obscures the ventral
margin, after that it parallels more or less the dorsal
outline, Above this ridge, from just in front of the middle
backward, there is a second ridge which projects lateral-
ly over the ventral one, especially in the anterior part.
The posterior portion of the carapace is rather strongly
swollen, the posterior end is very strongly compressed
behind a line running from just in front of the posterior
cardinal angle obliquely downward to the posterior end
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of the two ventral ridges. In front of the second ventral
ridge the carapace shows a longitudinal depression lying
above the ventral ridge; another depressed area occurs
just above the second ridge in the posterior half of the
carapace. A few of the ridges of the reticulation are more
pronounced in some of the specimens than in others;
they run vertically down from the dorsal outline. The
anterior one, which lies just behind the anterior cardinal
angle is usually the best developed.

Dorsal view, short and wide; anterior end bluntly
angled and slightly irregular because of the anterior
ridge mentioned above. Greatest width at the anterior
end of the second ventral ridge. Above it the carapace
is slightly compressed, but widens gently posteriorly
until it is abruptly and strongly compressed just in front
of the posterior cardinal angle.

Dimensions: Holotype: length 0.34 mm.,; height 0.18 mm.;
width 0.20 mm.

Of all species of Eucytherura described, Fucytherura hiwan-
neenis Weingeist (1949, p. 374, pl. 73, fig. 10) seems
most similar to our species, but it shows so many points
of difference, that it is certainly not identical. The species
is named for H. G. Kugler of Texaco Trinidad Inc. Itis
fairly common in some samples from the San Fernando
formation (Kugler samples 3741, 3692, Boca de Serpi-
ente marl, Rohr sample 25684, Globorotalia cerroazulensis
zone).

Holotype: A complete carapace from Kugler sample 3741,
U.S.N.M. no, 563555; paratypes: U.S.N.M. no.562556.

Eucytherura murdercreekensis Howe and Law

Evucytherura murdercreekensis Howe anp Law, 1936, Louisiana,
Dept. Cons., Geol. Bull. 7, p. 71, pl. 4, fig. 31; pl. 5,
fig. 26. — WEINGEIST, 1949, Jour. Pal., vol. 23, no. 1, p. 7,
pl. 73, fig. 16.

This species has only been found in Calyx well 57,

310-320 feet and elsewhere in the Globorotalia opima
opima zone of the Oligocene,

Eucytherura tricornis Weingeist

Eucytherura tricornis WEINGEIST, 1949, Jour. Pal., vol. 23, no. 1,
p. 378, pl. 73, fig. 20.

This species is locally fairly common in the San Fernando
formation (Kugler sample 3741, bed 4 on Soldado Rock,
Renz sample 384, Vistabella marl and Harmony Hall
well 2, 712-721 feet.)

Eucytherura sp.
Plate 7, figure 10

Carapace small, subquadrangular, highest at the anteri-
or cardinal angle. Anterior end obliquely and very
broadly rounded, forming above a pronounced anterior
cardinal angle in the left valve; dorsal margin sinuate,
depressed in the posterior half; ventral margin sinuate
in front of the middle, generally convex, continuing into
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the lower part of the subdorsally angled posterior end;
the upper part of the posterior end is straight and forms
an obtuse angle with the dorsal margin. Left valve over-
lapping the right conspicuously only at the posterior
cardinal angle. Valves faintly reticulate with an irregu-
lar pattern, Ventral portion of the carapace swollen and
obscuring the ventral margin in its posterior part;
anterior swelling just in front of the middle and sub-
ventrally, slightly more pronounced than a posterior
swelling just behind the middle. Between the two swel-
lings there is a faint subventral sulcus. An obscure dorsal
ridge parallels the dorsal margin in its posterior half,
ending at the posterior cardinal angle, behind which
the carapace is strongly compressed. Greatest width at
the anterior swelling.

Dimensions: Length 0.26 mm.; height 0.17 mm.

The species occurs occasionally in the‘‘Gaudryina beds”,
figured specimen is from Esmeralda well 1, 2630-2650
feet.

Genus CYTHEROPTERON Sars, 1866

Cytheropteron? trinidadensis van den Bold, new species
Plate 5, figure 5a—c

Carapace pyriform, alate, with subventral caudal pro-
cess, highest and widest in the middle. Anterior end
obliquely rounded, more narrowly rounded subventral-
ly, slightly more evenly rounded in the right valve than
in the left; dorsal margin arched in the left valve, nearly
straight in the right; ventral margin slightly sinuate just
behind the anterior end, convex in the posterior part;
posterior end narrowly rounded or slightly angled sub-
ventrally, dorsal part concave, more strongly so in the
right valve than in the left. Left valve overlapping the
right strongly along the dorsal margin. Dorsal view
regularly ovate, ventral portion of the valves in the
female strongly swollen in the middle; near the ends the
ala projects more strongly beyond this tumid portion.
Near the ends the valves are strongly compressed; the
anterior end is shorter than the posterior. In the male
the ala is more visible in dorsal view because the ventral
part of the carapace above it is less swollen than in the
female. In side view the ala obscures the greater part of
the ventral margin; it possesses a thick flattened rim.
Between the ala and the ventral margin lies a longitudi-
nal ridge on the ventral surface. Surface of the valves
minutely pitted.

Muscle scars: A vertical row of four, the second from the
top lying slightly more backward; four more scars form
an upwardly deviating, oblique row in front of the two
upper scars of the posterior row, Of these the topmost,
second and fourth are parallel, while the third stands at
almost right angles to the others, Normal pore canals,
about 20 in each valve, widely spaced and large, ap-
parently open. Marginal area fairly broad in both ends;
line of concrescence and inner margin coincide; radial
pore canals few, simple, straight and widely spaced,
often not reaching the outer margin; about 9 in anterior
end. The selvage lies close and parallel to the outer
margin in the left valve, rather far inside in the right.
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Hinge: In the right valve terminal cusped teeth with
four cusps in the anterior one and five in the posterior; a
shallow, straight, crenulate groove in between lies be-
low the dorsal margin. In the left valve there are
terminal, crenulate sockets and a shallow, finely crenu-
late, median bar. Above this bar is a deep accommodation
groove,

Dimensions: Holotype, female: length 0.72 mm.; height
0.50 mm.; width 0.42 mm. Male: length 0.68 mm.;
height 0.45 mm; width 0.39 mm.

The shape of this species is strongly reminiscent of young
instars of Brachycythere russelli Howe and Lea (for synony-
my see Stephenson, 1946, p. 333; Digmocythere russelli
(Howe and Lea) in Mandelstam, 1958, p. 277), but the
wide marginal area and well developed radial pore
canals show this species to be an adult form. Tts shape
and strongly overlapping dorsal margin are so different
from normal Cytheropteron species that it can be assigned
only questionably to this genus, and it may prove to
belong to an, as yet, undescribed genus. The species
appears to be long ranging. It is very common in the
middle Miocene Lengua formation, fewer specimens
have been found in the middle and upper Eocene
and the lower Oligocene.

Holotype: A complete carapace of a female from Barr
sample 7689, U.S.N.M. no. 563557; paratypes: U.S.N.M.
nos. 563558 to 563562.

Cytheropteron montgomeryensis Howe and Chambers

Cytheropteron  montgomeryensis Howe anp  Cuampers, 1935,
Louisiana Dept. Cons., Geol. Bull. 5, p. 19, pl. 3, figs. 14-
16, pl. 4, figs. 11, 12, 16,— Monsour, 1937, Am. Assoc. Petr.
Geol., Bull. no. 21, table 1. — van pEx Borp, 1946, Contri-
bution to the study of Ostracoda, Univ. Thesis, Utrecht,
p. 114, pl. 2, fig. 12.—BercouisT, 1942, Mississippi, Geol.
Surv., Bull. 49, p. 106, pl. 11, fig. 6.— van pEN Borp, 1950,
Jour. Pal, vol. 24, no. 1, p. 108. — WiLserT, 1953,
Arkansas, Div. Geol., Bull. 19, p. 125,

This species appears to be confined to the upper part of

the San Fernando formation (uppermost Eocene and
lowermost Oligocenc).

Cytheropteron pinarense van den Bold

Cytherapteron pinarense VAN DEN Borp, 1946, Contribution to
the study of Ostracoda, Univ. Thesis, Utrecht, p. 113,
pl. 16, fig. 2a, b.

Only one specimen has been found in Calyx well 59,
460-470 feet, San Fernando(?) formation, Globigerina

ampliapertura zone. In Cuba it is also confined to the
lower Oligocene.

Cytheropteron sp. aff. Cytheropteron tricorne
(Bornemann)
Plate 5, figure 6a-b
?Cythere tricorne Bornemann, 1855, Deutsch. Geol. Ges,,
Zeitschr,, vol. 7, pt. 2, p. 367, pl. 21, fig. 8.

?Cytheropteron tricorne (Bornemann). — LieNenkraus, 1900,
Deutsch, Geol., Ges., Zeitschr., vol. 52, p. 541, pl. 22, fig. 2.

Cytheropteron tricorne (Bornemann). — van pen Borp, 1946,
Contribution to the study of Ostracoda, Univ. Thesis,
Utrecht, p. 114, pl. 16, fig. 3a-b.

The anterior end of the Cuban and Trinidad specimens
is less angular than the figures of Lienenklaus and Borne-
mann indicate. The specimens from Trinidad are slightly
more punctate than the Cuban ones, but otherwise quite
similar. The species has been found only in the upper
Focene of the San Fernando formation at Barr sample
7244a and b. The Cuban specimens came from the
lower Oligocene.

Subfamily ByTHOCYTHERINAE Sars
Genus ByrHOCERATINA Hornibrook, 1952

Bythoceratina scabra van den Bold, new species
Plate 5, figure 4a-b

Bythoceratina sp. aff. Bythoceratina scaberrima (Brady). — vaN DEN
Borp, 1957, Micropaleontology, vol. 3, no, 3, p. 246,
pl. 2, fig. 8a-b.

Not Cytherura scaberrima Brapv, 1878, Les fonds de la Mer,
vol. 4, p. 198, pl. 14, figs. 10, 11.

Carapace irregularly ovate in side view, strongly spi-
nose. Anterior end very broadly and slightly obliquely
rounded in the left valve, almost evenly rounded with
a slightly concavity in the dorsal part in the right valve,
margins in both valves denticulate; dorsal margin
slightly sinuate, with spinose outline, especially in the
anterior half, depressed between the projecting cardinal
angles in the left valve; ventral margin strongly sinuate,
roughly parallel to the dorsal one; posterior end a sub-
dorsal caudal process, the margin in the dorsal part
concave, in the ventral part broadly convex and denti-
culate. Left valve overlapping the right at both cardinal
angles.

Ventral part of the carapace strongly swollen and divided
into two swellings by a deep, curved, vertical, median
sulcus, which starts just below and in front of the middle
of the dorsal margin. Both swellings culminate in a
strong, laterally projecting spine. Small spines, many of
them flattened and blade-like in appearance, are scat-
tered over the surface, which is smooth, A number of
these spines stand in distinct rows. T'wo rows more or
less parallel the ventral margin, the lower one obscuring
it for the greater part of its existence, terminating below
the posterior of the two large spines. Another row runs
obliquely forward and upward from the anterior spine.
Two other rows run obliquely upward and backward
from the posterior spine. A row of nodular spines paral-
lels the dorsal margin in its posterior half, below this
row the swelling of the carapace begins and the dorsal
region is compressed. The dorsal margin is obscured in
the anterior part by a weakly convex and spinose boss.
Dorsal view very irregular, ends compressed, posterior
end incised in the middle, greatest width at the posterior
spine but only slightly more than the width at the anteri-
or ventral spine, The ventral view shows four curved,
sinuous, rows of spines, the exterior one of which run-
ning from near the ventral margin to the anterior spine
the two next ones, between the outer row and the
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ventral margin end near the posterior spine. The inner-
most one is short; starting in the middle of the valve and
running forward.

Interior of the valves deep, marginal area moderately
broad in anterior end. Line of concrescence and inner
margin coincide, Radial pore canals are few, slightly
sinuous or straight, 8-10 in the anterior end. The strong,
blade-like, inward curved, extension of the selvage in
the middle of the ventral margin of the right valve is
characteristic. Hinge in the right valve consists of short,
terminal teeth, the posterior one of which is faintly
bilobate; the median hinge element is a narrow, straight,
crenulate groove. Muscle scars consist of a curved row
of six scars, situated on the deepest part of the median
sulcus.

Dimensions: Holotype: length 0.61 mm.; height 0.34 mm.;
width 0.45 mm,

The species differs from Bythoceratina scaberrima (Brady)
in being considerably smaller and having a less well
developed anterodorsal boss. It is closely related to a
new species of Bythoceratina, living off the coast of
Trinidad, which was described by Keij (1954, p. 229,
pl. 5, fig. 10) as Bythoceratina sp. aff. B. utilazea Horni-
brook, which species, however, is much less spinose than
the fossil one,

In the present material this species has only been found

is from lower Oligocene (Globorobalia opima opima zone,
to middle Miocene (Globoratalia menardii zone).,

Holotype: A right valve from Miihlemann sample 14873
at 16 foot depth, St. Croix Quarry, U.S.N.M. no. 563563;
paratypes: U.S.N.M. nos. 563564 and 563565.

Genus PseubocyTHERE Sars, 1927

Pseudocythere cubensis van den Bold, new species
Plate 5, figure 7a-b

Pseudocythere cretacea Bonnema. — van pex Bovrp, 1946, Contri-
bution to the study of Ostracoda, Univ. Thesis, Utrecht,
p- 115, pl. 3, fig. 14a-b. - van pEN BoLp, 1950, Jour. Pal.,
vol. 24, no. 1, p. 108.

Not Pseudocythere cretacea BONNEMA, 1941, Natuurhist. Maandbl.,
vol. 30, no. 4, p. 43, pl. 7, figs. 28-30.

Carapace elongate, height less than half the length,
greatest height near the anterior end, strongly produced
behind. Anterior end evenly rounded; dorsal margin
slightly sinuate, concave in the posterior third, convex
in the middle; ventral margin strongly sinuate with a
concavity just in front of the middle and forming a
broad upward sweep in the posterior half, the posterior
part being concave again just before reaching the dor-
sally situated caudal process; it bears a small spine just
where the convexity changes to concavity. The posterior
part of the ventral margin is strongly compressed
laterally and is separated from the more tumid portion

in Calyx well 57, 250-260 feet., The stratigraphic range

PLATE ]

a, exterior of right valve, holotype, U.S.N.M. no. 563469, X 35; c, dorsal view of same valve, % 35; d, exterior
of left valve, paratype, U.S.N.M. no. 563470, X 30; b, dorsal view of same left valve, x 30; e, interior of right
valve, holotype, > 31. All from Renz sample 336, Friendship Quarry, Hantkenina aragonensis zone, middle Eocene.

a, left valve view of female, holotype, U.S.N.M. no. 563472; b, dorsal view of same specimen; ¢, left valve view of
male, paratype, U.S.N.M. no. 563473. All from Harmony Hall well 2, 601-613 feet, % 60.

a, left valve view of female, holotype, U.S.N.M. no. 563474; b, dorsal view of same specimen; c, left valve view of
male, paratype, U.S.N.M. no. 563475. All from Stainforth 47, Globigerina ampliapertura zone, x 65.

a, left valve view of holotype, U.S.N.M. no. 563476; b, dorsal view of same specimen. From Kugler sample 3692,

Right valve view of a complete specimen from Stainforth sample 47, Globigerina ampliaperture zone, % 60.

a, left valve view, holotype, U.S.N.M. no. 563496; b, dorsal view of same specimen. Harmony Hall well 2:

a, left valve view, holotype, U.S.N.M. no. 562493; b, dorsal view of same specimen. Harmony Hall well 2,

1 Chytherella navetensis van den Bold, n. sp.

2 Cytherella harmoniensis van den Bold, n. sp.

3 Cytherella stainforthi van den Bold, n. sp.

4 Cytherella serpentiensis van den Bold, n. sp.
Boca de Serpiente marl, Soldado Rock, X 70.

5 Paracypris sp. afl. Paracypris contracta ( Jones),

6 Macrocypris rhodana van den Bold, n. sp.
609-613 feet, x 35.

7 Macrogypris longana van den Bold, n. sp.
686-698 feet, x 35.

8 Cytherella sp. A.
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of the carapace by a slightly concave line, running up- Subfamily XESTOLEBERIDINAE Sars

wards from the midventral concavity to the caudal Genus XESTOLEBERIS Sars, 1866

process. Dorsal view very thin, widest in front of the

middle at about one third from the anterior end, both Xestoleberis moriahensis van den Bold, new species
ends compressed, outline of the valves concave near the Plate 6, figure 9a-b

ends.

Dimensions: Holotype, length 0.58 mm.; height 0.28 mm.; Carapace small, pyriform, highest in the middle. Anteri-
width 0.18 mm. or end obliquely rounded, low, anterodorsal slope long

Only two representatives of this species have been found
in the upper Eocene and lower Oligocene of Trinidad,
Calyx well 59, 290-310 feet and Harmony Hall well 2,

and convex; dorsal margin behind the greatest height
slightly convex and sloping down; ventral margin
slightly sinuate in front of the middle; posterior end very
broadly rounded, slightly oblique, greatest convexity

494 feet. above the middle. Left valve overlapping the right along

Holotype: A complete carapace from Tschopp sample the entire periphery, strongest overlap along the dorsal

1147 (upper Eocene), near Nuevitas, Province of margin. Dorsal view egg-shaped, widest behind the

Camagr.ey, Cuba (Hermes, 1946, p. 11, 37-40). Coll. middle, posterior end broadly rounded, anterior end

Min. Geol. Institute, Utrecht, no. S5805; paratypes slightly angled, showing the overlap of the left valve,

no. S5806. Surface smooth except for a few scattered papillae in the
PLATE 2

o

9

10

11
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““Bythocypris” pykna van den Bold, n. sp.

a, interior of left valve, holotype, U.S.N.M. no. 563483, Rohr sample 18192, Lengua formation, Globorolalia
menardit zone, middle Miocene, X 65; b, right valve view of complete carapace, paratype, U.S.N.M. no. 563485,
Wirz sample 214, Globorotalia fohst robusta zone, lower Miocene, X 75; c, dorsal view of same specimen; d, interior
of right valve, paratype U.S.N.M. no. 563484, from Rohr sample 18192, x 75.

Cardobairdia ovata van den Bold, n, sp.

a, right valve view, holotype, U.S.N.M. no. 563487, from Renz sample 385, Porticulosphaera mexicana zone, Navet
formation, middle Eocene, x 70; b, dorsal view of same specimen; c, interior of left valve, reconstructed from
broken valve from the Lengua formation, Globorotalia mayeri zone, augerhole in Nariva area, X 65.

Bairdia caraibeensis van den Bold.
Right valve view, Rohr sample 25684, Globorotalia cerroazulensis zone, upper Eocene, X 65.

Bairdia sp. C
Interior of left valve, Rohr sample 25684, Globorotalia cerroazulensis zone, upper Eocene, X 65.

Brachycythere harmoniensis van den Bold, n. sp.
a, right valve view of holotype, U.S.N.M. no. 563543; b, dorsal view of same specimen, Harmony Hall well 2,

828-840 feet, lower Mount Moriah silt, > 70.

Brachycythere fernandensis van den Bold, n. sp.
a, right valve view; b, dorsal view, holotype, U.S.N.M. no. 563543, from Barr sample 7244, St, Joseph village,

X 6.

Protobuntonia? sp.
Right valve view, Harmony Hall well 2, 828-840 feet, lower Mount Moriah silt, X 65.

Bairdia machaquillaensis van den Bold
Right valve view, Esmeralda well 1, 1394-1407 feet, % 65.

Bairdia sp. B
Right valve view, from Rohr sample 25684, Globorolalia cerroazulensis zone, upper Eocene, X 65.

Bythocypris cancanaensis (van den Bold)
Right valve view, Kugler sample 8821, Globigerapsis kugleri zone, X 45.

Bairdia sp. A
Right valve view, Kugler sample 3692, Boca de Serpiente marl, Soldado Rock, x 60,
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posterior portion. Muscle scars: a posterior vertical row
of four with one V-shaped scar in front.

Marginal area narrow in the whole free border, line of
concrescence and inner margin widely separated in
anterior end, pore canals moderately numerous, short
and thick; vestibule deep in the ventral part of the
anterior end. Hinge in the right valve consists of an
anterior, elongate crenulate tooth lying on the selvage
in front of the greatest height, on the dorsal slope of
the anterior end; posterior tooth also elongate and
crenulate situated at the point of greatest convexity of
the posterior end and extending on either side of it;
in between is a deep, crenulate groove, below the dorsal
margin. In the left valve are terminal elongate crenulate
sockets between which is a rather broad, crenulate bar.

Dimensions: Holotype, female: length 0.45 mm.; height
0.31 mm.; width 0.30 mm.; ?male: length 0.40 mm.;
height 0.27 mm.; width 0.26 mm,

In the male the carapace is highest just behind the
middle; the anterodorsal slope is slightly longer and the
anterior end lower; dorsal margin slightly sinuate in the
left valve, straight in the right; ventral margin sinuate
in front of the middle; posterior end broadly and obli-
quely rounded. Greatest width almost in the middle.
There is only slight difference between males and
females. And there is some doubt whether this separation
into males and females is correct, as only males appear
to occur in two samples (Stainforth sample 47, Kugler
sample 3741).

Range: Upper Eocene — lower Oligocene.

Holotype: A complete female carapace from Calyx well
59, 70-80 feet, U.S.N.M. no. 563566; paratypes: U.S.
N.M. nos. 563567 and 563568.

Xestoleberis chamela van den Bold, new species
Plate 6, figure 10a-b

Carapace pyriform in side view, highest in the middle,
angular in dorsal view. Anterior end very obliquely
rounded, anterodorsal slope almost straight; dorsal
margin slightly convex behind the greatest height and
sloping down, forming an angle of about 120° with the
anterodorsal slope; ventral margin slightly convex in
front of the middle, usually obscured by the overhanging
tumid ventral portion of the valve, ventral side of the
carapace flat; posterior end rounded upward from the
ventral margin and obtusely angled against the dorsal
margin above the middle. Dorsal view with broadly
rounded posterior end, sides in the middle third almost
parallel, slightly tapering in front. Left valve over-
lapping along the entire periphery with a small but
regular overlap. Hinge, marginal area and muscle scars
as described for X, moriahensis.

Dimensions: Holotype, length 0.45 mm.; height 0.30 mm.;
width 0.30 mm,

The name chamelos (Gr.), on the ground, creeping, is
suggested by the flattened ventral surface and does not
imply a mode of locomotion for the species.

PLATE 3

1 Rrithe guatemalensis van den Bold

a, exterior of left valve; b, interior of right valve. Kugler sample 1831, Lizard Springs formation, Globorotalia rex

zone, lower Eocene, X 80,

2 Rrithe cancuenensis van den Bold

a, interior of left valve; b, exterior of right valve. Kugler sample 1831, Lizard Springs formation, Globorotalia rex

zone, lower Eocene, X 80.

3 Avrithe saundersi van den Bold, n. sp.

a, right valve view, holotype, U.S.N.M. no. 563503; b, dorsal view of same specimen. Renz sample 385, Porticu-
losphaera mexicana zone, Navet formation, Penitence Hill marl, X 75.

4 Krithe cubensis van den Bold

a, exterior of left valve; b, interior of left valve. Sample SE 451, x 75.

5 Krithe elongata van den Bold, n. sp.

a, right valve view, holotype, U.S.N.M. no. 563501; b, dorsal view of same specimen; c, interior of right valve.
Wirz sample 214, Globorotalia fohsi robusta zone, upper Cipero marl, X 80.

6  Krithe morkhoveni van den Bold, n. sp.

Interior of left valve, paratype: U.S.N.M. no. 563507. Wirz sample 214, Globorotalia fohsi robusta zone, upper

Cipero marl, X 75.

7 Krithe crassicaudata van den Bold

a, right valve view of female; b, dorsal view of same specimen; c, right valve view of male; d, interior of right valve,
female. Sample Ky 7, Globigerapsis semiinvoluta zone, Hospital Hill marl, Navet formation, upper Eocene, X 75.
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This species was thought for a time to represent the
male of X. moriahensis until males were recognized in
that species. It often occurs together with that species,
but has a shorter vertical range. It has not been found
in the Globorotalia opima opima zone. Xestoleberis vicks-
burgensis Howe (Howe and Law, 1936, p. 78, pl. 6,
figs. 19-21) is less angular and more elongate in side
view,

Holotype: A complete carapace from Calyx well 59,
266-270feet, U.5,N.M. no. 563569; paratypes: U.S.N.M.
nos. 563570 and 563571.

Xestoleberis dumblei Stephenson

Xestoleberis dumblei StepuENson, 1946, Jour, Pal., vol. 20,
p. 320, pl. 43, fig. 16.

Only two specimens of this species have been found in

Kugler sample 3741, Bed 4 of Kugler on Soldado Rock,

which conform in every respect to the description and

dimensions given by Stephenson.

Xestoleberis sp.
Plate 6, figure 11

Carapace small, ovate, highest just behind the middle.
Anterior end obliquely rounded, dorsal margin convex,
ventral margin nearly straight, slightly concave just in
front of the middle; posterior end broadly rounded,
slightly angled at the junction with the dorsal margin.
Left valve overlapping the right along the entire pe-
riphery, strongest overlap along the dorsal margin.
Dorsal view egg-shaped, widest behind the middle.
Posterior end broadly rounded, anterior end narrowly
rounded.

Dimensions: length 0.32 mm.; height 0.2]1 mm.; width
0.20 mm.,

This species has only been found at two localities:
Stainforth 47 and Kugler sample 3692 (Soldado Rock).

PLATE 4

L Trachyleberis bermudezi (van den Bold)

Exterior of left valve, Catapsydrax dissimilis zone, lower Miocene, X 65.

2 Trachyleberis bollii van den Bold n. sp.

a, right valve view, holotype, U.S.N.M. no. 563521; b, dorsal view of same specimen. Renz sample 385, Penitence
Hill marl, Navet formation, Porticulosphaera mexicana zone, middle Eocene, X 65.

3 Trachyleberis? hapsida van den Bold, n. sp.

a, right valve view, holotype, U.S.N.M. no. 563524: b, dorsal view of same specimen. Kugler sample 3692,

Boca de Serpiente marl, Soldado Rock, x 65.

4 Costa barri, van den Bold, n. sp.

a, right valve view, holotype, U.S.N.M. 563526: b

village, San Fernando, X 63.
3 Costa lehneri van den Bold, n. sp.

, dorsal view same of specimen. Barr sample 7244, St. Joseph

a, right valve view, holotype, U.S.N.M, no, 563528; b, dorsal view of same specimen. Calyx well 57, 250-260
feet, Globorotalia opima opima zone, Oligocene, X 70.

6 Costa harmoniensis van den Bold, n. sp,
a, right valve view, holotype, U.S.N.M. no. 563530; b, dorsal view of same specimen. Calyx well 57, 910-920
feet, Globigerina ampliapertura zone, lower Oligocene, X 70.

7 Costa meka van den Bold, n. sp.
a, right valve view, holotype, U.S.N.M. no. 563535; b, dorsal view of same specimen. Harmony Hall well 2,
1988-2000 feet, lower Mount Moriah silt, » 70,

8 Cativella moriahensis van den Bold, n. sp.
Exterior of left valve, holotype, U.S.N.M. no. 563539, Stainforth sample 47, Globigerina ampliapertura zone, lower
Oligocene, x 70.

9  Echinocythereis okeechobiensis (Swain)
Right valve view, Calyx well 59, 430-440 feet, Globorotalia cerroazulensis zone, X 60.

10 Henryhowella asperrima (Reuss)
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Exterior of left valve, Calyx well 57, 850-860 feet, Globigerina ampliapertura zone, lower Oligocene, x 65.
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Genus UroLEBERIS Triebel, 1958
Uroleberis sp. afl. Cythere ranikotiana Latham

PCythere rantkotiana Larnam, 1936, Proc. Roy. Soc. Edinburgh,
vol. 59, p. 41, fig. 4a-b.

Xestoleberis ranikotiana (Latham)?. — vAN DEN Borp, 1946,
Contribution to the study of Ostracoda, Univ. Thesis,
Utrecht, p. 121, pl. 17, fig. 4a-b.

Only a few specimens that may belong to Latham’s
species and which are identical to the ones described from
the lower Eocene of Guatemala and British Honduras,
were found in the Fitt Trace marl (Renz 335), Globo-
rotalia lehneri zone, and in the Truncorotaloides rohri zone
of Esmeralda well 1, 380-394 feet.

INCERTA SUBFAMILIA
Genus RurTeNeLLa van den Bold, 1946

Ruttenella ovata van den Bold
Plate 5, figure la—f

Rutlenella ovala vaN DEN BoLp, 1946, Contribution to the study
of Ostracoda, Univ. Thesis, Utrecht, pp. 84-85, pl. 7,
fig. 3a—b, pl. 9, hg. 13a-b.

Carapace elongate ovate, highest just in front of the
middle, Anterior end evenly rounded; dorsal and ventral
margin convex, posterior end subtruncate above, nar-
rowly rounded and minutely denticulate below; pos-
terior cardinal angle projecting in both valves, more
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TEXT-FIGURE D

Length and height ratio of Ruttenella ovata van den Bold.
® Trinidad; O Bonaire; + Venezuela.

conspicuously in the left. Left valve larger than the
right and overlapping along ventral margin, anterior
end, anterior portion of the dorsal margin, posterior

PLATE 5

1 Ruttenella ovata van den Bold

a, right valve view; b, dorsal view, c, interior of left valve, d, interior of right valve, e, dorsal view of left valve,
f, dorsal view of right valve. From marl at Porto Spafio, Bonaire, upper Eocene, X 80.

2 Bunionia? sp.

a, right valve view, b, dorsal view. Pauji formation, upper Eocene, western Venezuela, x 80.

3 Bosquetina? concepcionensis van den Bold, n. sp.

a, right valve view, holotype, U.S.N.M. no. 563546; b, dorsal view, same specimen. Esmeralda well, 2630-2650
feet, “‘Gaudryina beds,” middle or lower Focene, X 80.

4 Bythoceratina scabra van den Bold, n, sp.
a, exterior of right valve, holotype, U.S.N.M. no. 563566, St. Croix Quarry, Miihlemann sample 14813,
Globigerinatella insueta zone, lower Miocene; b, dorsal view of paratype, U.S.N.M. no. 563567, Kugler sample 2845,
. 80.

5 Cytheropteron? trinidadensis van den Bold, n. sp.,
a, right valve view, holotype, U.S.N.M. no. 563557, Barr sample 7689; b, dorsal view of same specimen; c, interior
of right valve, paratype, U.S.N.M. no. 563558, Rohr sample 18773, x 70.

6 Cytheropteron sp., afl. Cytheropteron tricorne (Bornemann)
a, right valve view, b, dorsal view of same specimen. Barr sample 7244a, x 70.

7 Pseudocythere cubensis van den Bold, n. sp.

a, right valve view, holotype, M-GIU, S5805; b, dorsal view of same specimen. From Tschopp sample 1147,
upper Eocene of Nuevitas, Cuba, x 80.
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cardinal angle and dorsal part of the posterior end.
Dorsal view elongate, widest just behind the middle
with a slight compression just anterior to the middle;
anterior end fairly acute, posterior end slightly irregular,
due to a small projecting, spinose flange in the ventral
part.

Hinge in the left valve consists of an elongate, weakly
denticulate socket, just anterior to the greatest height
and just posterior to an incurved part of the dorsal
margin, where the left valve overlaps the right. The
socket continues below the dorsal margin and separates
it from a narrow, finely crenulate bar; at the posterior
cardinal angle the dorsal margin curves around a
socket which is open to the interior and which is con-
nected to the groove in the dorsal margin above the
median bar. In the right valve an elongate, dentate
area occurs just in front of the greatest height; at the
posterior cardinal angle a short, dentate area is found
consisting of two cusps; between the two terminal

dentate areas is a narrow and shallow groove which is
probably denticulate, although this could not be seen
in the material in my private collection.

Marginal area broad in anterior end; vestibule sickle-
shaped; line of concrescence parallels the outer margin,
separated from the inner margin. In the small anterior
area, where line of concrescence and inner margin do
not coincide, the pore canals are numerous, about fifty.
They are curved away from the median line of the
valve, upward and backward in the upper half, down-
ward and backward in the lower half. In the posterior
end about ten radial canals occur, ending in the denti-
cules which are mounted on a small flange extending
backward from the selvage. Muscle scars: a posterior
row of four scars, the second from the top being divided
into two small scars. Shape of the scars is rather irre-
gular, the upper one is slightly oblique. In front of this
vertical row a single V-shaped scar occurs of which the
posterior leg is much longer than the anterior one.

PLATE 6

1 Argilloecia nutusa van den Bold, n. sp.

a, left valve view, holotype, U.S.N.M. no. 563478; b, dorsal view of same specimen. Stainforth sample 47, Globi-

gerina ampliapertura zone, lower Oligocene, x 100.

2 “Krausella” aff. Krausella minuta Triebel

Right valve view, Rohr sample 4347a, Globorotalia rohri zone, Navet formation, middle Eocene, x 95.

3 “Krausella” minuta Triebel

Hinge of right valve, Upper Cretaceous, Holland, > 130.

4 Eucythere sp.

Right valve view, Esmeralda well 1, 2630-2650 feet, ““Gaudryina beds,” X 105.

8]

Parakrithe waitei van den Bold, n. sp.

a, right valve view, holotype, U.S.N.M. no. 563508; b, dorsal view of same specimen. Harmony Hall well 2,
865 feet, lower Mount Moriah silt, upper Eocene, x 100,

6 Parakrithe elongata van den Bold, n. sp.

a, right valve view, holotype, U.S.N.M. no. 563513; b, dorsal view of same specimen. Harmony Hall well 1, 865

feet, lower Mount Moriah silt, upper Eocene, X 103.

7  Parakrithe? ovata van den Bold, n. sp.

a, right valve view, holotype, U.S.N.M. no. 563510, X 105; b, dorsal view of same specimen; c, muscle scar.
Sample Renz. 384, Vistabella marl, upper Eocene, X 230

8  Microcythere? sp.

Right valve view, Kugler sample 3741, Globorotalia cerroazulensis zone, Soldado Rock, upper Eocene, X 105.

9 Xestoleberis moriahensis van den Bold, n. sp.

a, right valve view, holotype, U.S.N.M. no. 563567; b, dorsal view of same specimen. Calyx well 59, 70-80 feet,

Globigerina ampliapertura zone, lower Oligocene, X 100.

10 Xestoleberis chamela van den Bold, n. sp.

a, right valve view, holotype, U.S.N.M. no. 563569; b, dorsal view of same specimen, Calyx well 59, 266-270 feet,

Globigerina ampliapertura zone, lower Oligocene, x 100.

11 Xestoleberis sp.

Exterior of right valve, Stainforth sample 47, Globigerina ampliapertura zone, X 100.
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Dimensions: Length 0.61 mm.; height 0.33 mm.; width
0.24 mm. (complete figured carapace). Variation:
?female, length 0,48-0.61 mm.; height 0.26-0.35 mm.;
?male, length 0.52-0.61 mm.; height 0.25-0.32 mm.

This species, which so far is the only one described for
the genus, appears to be confined to the upper Eocene.
In Trinidad it occurs in the San Fernando formation
(Vistabella marl, Boca de Serpiente marl, Calyx well 59,
430-440 feet, Harmony Hall well 2, 650-662 feet). It
has also been found in the Pauji and Paloma Alta
shales of western Venezuela.

The species was originally described from a marl found
in a hand-dug well near Porta Spaiio, Columbia plan-
tation on Bonaire (Pijpers, 1933, p. 41). Pijpers’

determinations of the smaller foraminifera of this marl
were later emended by Drooger (1953, p. 94, 95), who
lists among the planktonic foraminifera: Globorotalia
cocoaensis, crassata, centralis and lehneri, Globigerina bul-
loides, eocenica, dissimilis and danvillensis, Globigerinoides
mexicana, pseudodubia. The occurrence together in one
sample of some of these species is in conflict with the
ranges as given by Bolli (1957, p. 159), but Drooger
remarks (p. 96) that there are “a number of individuals,
approaching the types of Globigerinoides mexicana and
Globigerinoides index”. 1f we assume Drooger’s identi-
fication of Globorotalia bonairensis Pijpers with Globorotalia
cerroazulensis to be correct, this would probably place
this marl in the higher part of the upper Eocene and
correlate it with the San Fernando formation.

PLATE 7

1 Munseyella reticulata van den Bold, n. sp.

a, right valve view, holotype, U.S.N.M. no. 563517; b, dorsal view of same specimen, Kugler sample 3741, Globo-
rotalia cerroazulensis zone, Soldado Rock; ¢, interior of right valve, paratype; d, interior of left valve of same speci-
men, U.S.N.M. no. 563520, Harmony Hall well 2, 1988-2000 feet, X 105.

2 Munseyella sp.

Left valve view, Esmeralda well 1, 3052-3071 feet, “Gaudryina beds,” % 100.

3 Munseyella israelskyi Marianos and Valentine

Right valve view, Esmeralda well 1, 3052-3071 feet, “Gaudryina beds,” x 100,

4 Loxoconcha wagneri van den Bold n. sp.

a, right valve view, holotype, U.S.N.M. no. 563547; b, dorsal view of same specimen, Kugler sample 3741,
Globorotalia cerroazulensis zone, Soldado Rock, upper Eocene, » 90.

5 Loxoconcha sp. afl. Loxoconcha diverta Murray

Left valve view, well near La Brea, Pitch Lake, lower Oligocene, x 100.

6 Loxoconcha sp.

a, exterior of right valve, Aripero, Texaco Trinidad Cat. no. 123554, Catapsydrax dissimilis zone; b, dorsal view of
complete specimen, Calyx well 103, 140-150 feet; ¢, interior of right valve, same specimen as 6a, x 105.

7 Cytherura wvistabellensis van den Bold, n. sp.

a, right valve view, holotype, U.S.N.M. no. 565521; b, dorsal view of same specimen, Stainforth 47, Globigerina

ampliapertura zone, lower Oligocene, x 110,

8  Cytherura? sp.

a, exterior of right valve, b, interior of same valve, Stainforth sample 47, Globigerina ampliapertura zone, lower

Oligocene, x 105.
9  Eucytherura kugleri van den Bold, n. sp.

a, right valve view; b, dorsal view of same specimen, Kugler sample 3741, Globorolalia cerroazulensis zone, upper

Eocene, Soldado Rock, x 100.
10 Eucytherura sp.

Right valve view, Esmeralda well 1, 2630-2650 feet, ““Gaudryina beds,” x 105.
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