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1. — Jean Pierre Beckmann (Havana): Correlation of pelagic and reefal
faunas from the Eocene and Paleocene of Cuba. With 2 text-figures.

A. INTRODUCTION

The most recent publications on the larger Foraminifera from the Eocene of
Cuba are by Cole & Gravell (1952) and by Sachs (1957). These authors succeed
in correlating their samples with the biostratigraphic sequence of the southern
United States, but they admit that their age determinations are not completely
satisfactory. This is due not only to the variability and the restricted geographic
distribution of many species of larger Foraminifera, but also to our incomplete
knowledge of their stratigraphie ranges.

Bermudez (1950) gives for the first time a fairly complete record of the micro-
fauna of the Cuban Tertiary. Apart from larger and smaller benthonic Foramini¬
fera, he also lists a number of planktonic species. He recognizes six formations
in the Paleocene-Eocene, each one with a characteristic fauna. A more detailed
subdivision of the Lower Tertiary has been worked out in Trinidad, British West
Indies (Bolli,1957a and b).The Paleocene and Eocene comprise sixteen zones based
on planktonic Foraminifera. This zonation can also be used in Cuba. There are
only minor differences in the composition of the planktonic faunas between Tri¬
nidad and Cuba, and the stratigraphie ranges of the important time markers
seem to be practically the same in both areas.
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Fig. 1. Map of Cuba showing localities mentioned in text. Provinces : 1 Pinar del Rio, 2

bana, 3 Matanzas, 4 Las Villas, 5 Camagüey, 6 Orient»
Ha-

While doing routine work in Cuba, the writer has come across a number of
samples containing specimens of both planktonic and larger Foraminifera. It was
soon realized that these samples could give valuable data on the stratigraphie
distribution of some of the larger Foraminifera. The samples cover the greater
part of Cuba (see map, fig. 1), including the provinces of Pinar del Rio (Baños
well No. 1 of Standard Oil of Cuba), Matanzas (Peñón Seep), Camagüey (Nuevitas
area) and Oriente (south and east of Holguin).
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The procedure for preparing the range chart (fig. 2) was first to determine the
age of each fauna by means of the planktonic species and then to list the associated

larger Foraminifera. In most cases only the genera and subgenera are recorded,
but the stratigraphie ranges of a few very characteristic species are also given.
Taxonomical and morphological problems are not discussed in detail.
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The samples used for preparing the range chart are stored in the paleontological
collection of Cuban Stanolind Oil Company, Havana, Cuba.

The author is greatly indebted to the Managment of the Pan American Petro¬
leum Corporation for their permission to publish this paper. Sincere thanks are also

expressed to Dr. P. Brönnimann, Esso Standard Oil S.A., Havana, Dr. M. T.
Kozary, Pan American Petroleum Corporation, New York, and Mr. C. L. Bruce,
Cuban Stanolind Oil Co., Havana, for reading and discussing the manuscript.

B. AGE OF THE FAUNA FROM PENON SEEP

The most important recent contribution to our knowledge of the Cuban Eocene
faunas is the paper by Cole & Gravell (1952) on the larger Foraminifera from
Peñón Seep (Matanzas province). Cole & Gravell determine the age of the fauna
as Middle Eocene and approximately equivalent to the Pseudophragmina per-
pusilla - Lepidocyclina antillea zone of Texas and Louisiana. Cole (in Cole &
Gravell, 1952, p. 710) believes that the absence of Lepidocyclina and Oper-
culinoides is due to unsuitable living conditions. Gravell, on the other hand,
considers the fauna to be slightly older than the level with the first Lepidocyclina.
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A few samples from the type locality were collected and kindly placed at the
writer's disposal by W. R. Weaver, paleontologist of Cuban Stanolind Oil Com¬

pany. One sample, located on the western side of the pit, yielded a number of
planktonic Foraminifera, together with the rich assemblage described by Cole &
Gravell. The following planktonic species have been recognized :

Globorotalia aragonensis Nuttal,
Globorotalia broedermanni Cushman & Bermudez,
Globorotalia bullbrooki Bolli,
Globorotalia pseudomayeri Bolli
Globorotalia spinuloinflata (Bandy),
Globigerina linaperta Finlay,
Globigerina senni (Beckmann).

The species listed above occur also in the Navet formation of Trinidad and are
described and figured by Bolli (1957 b). The assemblage is characteristic of the
Hanikenina aragonensis zone of lower Middle Eocene age (Bolli 1957b, range
chart, p. 159). This places the fauna of Peñón Seep just below the first occurrence
of Lepidocyclina and confirms Gravell's opinion on the age of the larger Foramini¬
fera from this locality.

C. STRATIGRAPHIC DISTRIBUTION OF CUBAN EOCENE AND UPPER

PALEOCENE LARGER FORAMINIFERA (see range chart, fig. 2)

About thirty-five samples of Middle and Upper Eocene age and five from the
Paleocene-Lower Eocene were available. The stratigraphie ranges of the larger
Foraminifera in the Paleocene and Lower Eocene could therefore not be determined
with the same accuracy as in the Middle and Upper Eocene. No suitable samples
were found of the Lower Paleocene (Globorotalia pusilla pusilla zone and older)
and of the Globorotalia palmerae zone (uppermost Lower Eocene). For this reason
it is not possible to locate exactly the first occurrence of the Discocyclinidae and
of 'Operculina' bermudezi Palmer in the Paleocene. It is also open to question
whether Fabiania and Dictyoconus americanus (Cushman) first appear at the base

of the Middle Eocene or in the uppermost Lower Eocene.

In the following sections, the various genera and their stratigraphie distribution
are briefly discussed in the same order as on the range chart. Descriptions and
illustrations of the genera and species can be found in Cole (1941-1945), Cole &
Bermudez (1944, 1947), Cole & Gravell (1952) and Sachs (1957).

1. Coskinolina and Dictyoconus

Coskinolina is common in the Lower Eocene, but becomes rarer in the Middle
and Upper Eocene. It is often difficult to distinguish Coskinolina from Dictyoconus
cookei (Moberg), as the peripheral lamellae between the septa of D. cookei are
often very narrow and sometimes missing altogether in part of the test. Only a
detailed statistical analysis can show whether the Middle and Upper Eocene
forms determined here as Coskinolina are a distinct group or only extreme variants
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of Dictyoconus cookei. Both Coskinolina and Dictyoconus cookei range well into
the Upper Eocene. In one sample from the Baños No. 1 well, several specimens of
Coskinolina and Dictyoconus cookei occur together with species of Lepidocyclina
and Globigerina indicating a Lower Oligocene age (Globigerina ampliapertura zone,
see Bolli, 1957c). There is no indication of reworking. However additional evi¬
dence is required to extend the stratigraphie range of Dictyoconus and Coskinolina
into the Lower Oligocene with certainty.

2. Nummulitidae
Cole's (1953) definitions have been followed to distinguish Operculinoides from

Nummulites. Two groups of Operculinoides can easily be recognized, one lenticular
like 0. willcoxi (Heilprin), the other compressed like 0. ocalanus (Cushman).
The lenticular type predominates in the Middle Eocene, the compressed type in
the Upper Eocene. No typical Operculinoides have been found below the Globi¬

gerapsis kugleri zone of the Middle Eocene. The Paleocene-Lower Eocene 'Oper-
culina' bermudezi Palmer belongs probably to the genus Ranikothalia, described
by Caudri (1944) from the Paleocene of Venezuela, but based on a type species
from the East Indies.

Heleroslegina from the Eocene is probably not directly related to the Upper Oligo¬
cene forms //. antillea Cushman, H. israelskyi Gravell & Hanna and H. pana-
mensis Gravell, which were revised by Cole (1957). Heterostegina seems to be
absent from the Lower Oligocene and the younger forms may represent a different
line evolving from Operculinoides-like ancestors (see also Glaessner, 1945, p. 181).

3. Amphistegina and related genera

Amphistegina lopeztrigoi Palmer is probably a Tremastegina (Brönnimann
1950). The specimens from Cuba are not so well preserved as the types of Tremaste-

gina senni (Cushman) from Barbados, and do not readily show the minute septal
pores of Tremastegina. Highly conical specimens, which show ventral accessory
chambers, are probably Amphistegina cubensis Palmer. They occur in the Middle
and Upper Eocene (Globigerapsis kugleri zone to Globorotalia cocoaensis zone).

Helicostegina is typical of the Middle Eocene. A few doubtful specimens were
found in samples from the Lower and Upper Eocene. An Upper Eocene species
of Helicostegina is known from Trinidad, British West Indies (Grimsdale, in
Vaughan & Cole, 1941, p. 86).

Eoconuloides and Boreloides are closely related and seem to belong to the same

group as Helicostegina (Reichel, 1949). Bermudez (1950, range chart) is right
in stating that both genera are typical of the Lower Eocene, rather than of the
Middle Eocene as originally assumed by Cole & Bermudez (1944, 1947). Only
Eoconuloides ranges into the lowermost Middle Eocene.

4. Fabiania (with remarks on Eofabiania and Gunteria)
The shape of the test of Fabiania shows great variability, and it is difficult

to distinguish the various species described from Europe, Asia, the Pacific region,
and Central America. However, specimens which do not show the characteristic
peripheral chamberlets of Fabiania, such as 'Cymbylopora' irregularis Keijzer,



420 SCHWEIZERISCHE PALAEONTOLOGISCHE GESELLSCHAFT 1958

belong to the genus Eofabiania Küpper. Eofabiania seems to appear first in the
Lower Eocene, slightly earlier than Fabiania.

Gunter ia floridana Cushman & Ponton occurs at Peñón Seep and has also been
found in thin sections from widely scattered outcrops. It is apparently restricted
to the lower part of the Middle Eocene.

5. Lepidocyclina

Lepidocyclina is here subdivided into subgenera according IoVaughan &Cole
(in Cushman, 1948). Polylepidina, the oldest subgenus, is represented in Cuba by
several species. Specimens showing the internal structure and also the typical
surface ornamentation of L. (Polylepidina) anlillea Cushman occur in the upper
part of the Globigerapsis kugleri zone and in the lower part of the Globorotalia
lehneri zone.

There is considerable variability in the shape of the embryonic chambers of the
Eocene species of Lepidocyclina. This makes it sometimes difficult to assign a

species to a particular subgenus. For example, many Upper Eocene specimens
belonging to the group of L. (Nephrolepidina) chaperi Lemoine & Douvillé have
embryonic chambers of the isolepidine rather than the nephrolepidine type.

6. Discocyclinidae

The Discocyclinidae range throughout the Eocene, and the genera Discocyclina
and Pseudophragmina occur also in the Paleocene. It is uncertain whether .Astero-

cyclina appears in the Paleocene or in the Lower Eocene. One single specimen was
seen in an Upper Paleocene sample (probably Globorotalia pseudomenardii zone).
This evidence is insufficient, as one cannot exclude the possibility of contamination.

As already mentioned, the lack of suitable samples of Lower Paleocene age
does not allow an exact determination of the first appearance of the Discocyclinidae.

D. SUMMARY AND CONCLUSIONS

It has been possible in Cuba to date Eocene and Upper Paleocene faunas of
larger Foraminifera more accurately than before by correlating them with bio-
stratigraphic zones based on planktonic Foraminifera. Some groups, such as
Coskinolina, .Amphistegina and the Discocyclinidae, have rather long stratigraphie
ranges, whereas others are good markers, even when not specifically determined.
Eoconuloides, Boreloides, .imphistegina lopeztrigoi and 'Operculina' bermudezi

together form a characteristic Lower Eocene assemblage. Nummulites, Hetero-
stegina and the subgenera of Lepidocyclina are useful for the subdivision of the
Middle and Upper Eocene.

The larger Foraminifera and the planktonic faunas are typical of two different
environments, the upper neritic or reef area and the open sea. The two types of
faunas exclude each other to a great extent. For this reason the paleontologists
working on larger Foraminifera have rarely been able to consider the planktonic
species and vice versa. The writer believes that the present stratigraphie subdi¬
vision of the Lower Tertiary by planktonic Foraminifera is a good starting point
for checking the distribution of the larger Foraminifera and for improving their
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value as stratigraphie markers. Detailed morphologic and taxonomie work on well
dated faunas of larger Foraminifera will certainly help us in understanding the

stratigraphie sequence in regions with a widespread shallow water facies, in dating
the transgressions and regressions in various areas; and in establishing a worldwide
correlation not only of the open sea, but also of the shallow water and reef faunas.

ZUSAMMENFASSUNG

Die Grossforaminiferen aus dem Tertiär von Zentralamerika sind bereits ziem¬

lich gut bekannt. Über ihre stratigraphische Verbreitung herrscht aber in vielen
Fällen noch Unsicherheit, da die Grossforaminiferenfaunen oft aus isolierten Auf¬
schlüssen beschrieben wurden und andere Organismen entweder in den Proben
nicht vorkommen oder von den Autoren nicht berücksichtigt worden sind.

Im Eozän und oberen Paleozän von Kuba kommen eine Anzahl Faunen vor,
die sowohl Grossforaminiferen als auch planktonische Formen enthalten. Es ist
daher möglich, diese Faunen mit den 16 Zonen des Paleozäns und Eozäns zu
korrelieren, die von Bolli aus Trinidad (KI. Antillen) beschrieben worden sind
und die auf planktonischen Leitformen beruhen. Die vorläufigen Ergebnisse sind
in der beiliegenden stratigraphischen Tabelle zusammengefasst.

Die von Cole & Gravell beschriebene reiche Fauna von Peñón Seep wurde
als unterstes Mitteleozän (Hantkenina-aragonensis-Zone) bestimmt.
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2.-Paul Brönnimann (Havana, Cuba): Xevv Pseudorbitoids from the Upper
Cretaceous of Guatemala, Texas and Florida. With 9 text-figures and 1 plate (I).

The present paper contains the description of three new Pseudorbitoids, viz.
Pseudorbitoides chubbi Brönnimann, n. sp., Vaughanina jordanae Brönni¬
mann, n. sp. and Vaughanina guatemalensis Brönnimann, n. sp. With these de¬

scriptions the inventory of Upper Cretaceous pseudorbitoidal Foraminifera so

far known to the writer from the Caribbean and circum-Caribbean areas appears
to be fairly complete. The following references to Pseudorbitoids, however, need
still to be investigated. Cole (1944, pp. 29, 56) described from St. Mary's
River Oil Corporation Hilliard Turpentine Company's well No. 1 (W-336), near
Hilliard, Nassau County, Florida, from Upper Cretaceous beds, depth 2785
feet to 2985 feet, a small orbitoid of Cretaceous aspect, which "probably repre¬
sents a new genus related to Pseudorbitoides". Cole based this opinion on
the character of the embryonic apparatus which was indistinctly seen in the
preparation of a horizontal section. Illustrations of the exterior of these forms
referred by Cole (1944, pl. 2, figs. 4, 9, 10) to Pseudorbitoides sp. do not convey
anything about their possible pseudorbitoid nature, and the figure of a rather
thick vertical section (Cole, 1944, pl. 21, fig. 12) does not exhibit any significant
morphological details excepting perhaps the outlines of the equatorial layer, which
appears to be Vaughanina-like. The abundant occurrence of Pseudorbitoides has
further been mentioned by Heim (1940, p. 332 and fig. 6 on p. 333) in gray shales
and yellow limestones of the lower Cárdenas beds of Mexico (Bed 3 of Heim's
section of Tamosopo Canyon along the railroad from Cárdenas to Tamosopo).
Burckhardt (1930, p. 233) referred to these forms from the Cárdenas beds as
Pseudorbitoides cf. Trechmanni H. Douvillé. In order to clarify the possible
occurrence of Pseudorbitoids in the Cárdenas beds, the larger Foraminifera of this
late Cretaceous locality should be revised.

From outside the Caribbean area two forms have been referred to the Pseudor-
bitoididae. One is Pseudorbitoides longispiralis Papp & Küpper from the
Campanian of Silberegg, Guttaring-Klein St. Paul, Kärnten, Austria (Papp &
Küpper, 1954, pp. 8-10, pl. 2, fig. 3), and the other is a Pseudorbitoides sp. men¬
tioned by Glaessner (1952, p. 25) from the Upper Cretaceous of New Guinea.
From the pattern of distribution, this family appears to be restricted to the
Caribbean and circum-Caribbean area, and it remains to be seen whether these
forms are true representatives of the Pseudorbitoididae1).

') After sending the manuscript to the printer, the writer received from M. F. Glaessner.
University of Adelaide (letter October 2, 1958), the photograph of a not quite centered thin
section showing part of the juvenarium and radial lines indicating the vertical radial plates of
a true Pseudorbitoid. The form is from the Upper Cretaceous near Fort Moresby, Papua. The
above remark about the apparent restriction of the Pseudorbitoididae to the Caribbean and
circum-Caribbean areas has to be changed accordingly.
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