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I ABSTRACT Alantic correlation of Gulf Coast sediments

238 species and 21 subspecies of Forami-
nifera are identified in the Louisiana Pleis-
tcene,  Five species and three subspecies

s suggested by the discovery in coastal Lou-
isiana wells of Calabrian index fossils.

1L INTRODUCTION

are new. Stratigraphic ranges of forms pre-
viously thought more restricted are emended.  The purpose of this report is to record
Sedimentary cycles are indicated by forami- the specics, frequencics, and associations of
niferal frequencies in cores from a well near  Foraminifera in samples from the Pleisto-

the edge of the continental shelf. Trans-  cene of subsurface Louisiana. One hundred
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forty-seven cores from the upper 4300 feet
of a well drilled at the mouth of the Mis-
sissippi River near the edge of the cond
shelf constituted the bulk of the ma-
cmined during chis  investigation

figure 1), buc additional cores from other
wells were also used as indicated in the notes
on species.

A. GEOLOGIC SETTING

Sedimentary cycles are evidenced in the
subsurface marine Pleistocene of the Gulf
Coast by the vertical distribution of forami-
niferal tests and other constituents of the
sediments. These cycles have been correlated
with the alluvial terrace formations to the
norch in Louisiana by dense well control
(Akers and Holck, 1957). The lowest cycle
wnd the one which contains the greatest

rine transgression, the Williana, is con-
sidered to represent Nebraskan and Aftonian
time. However, there is disagreement on the
subdivisions within the Pleistocene and the
the terraces, and Doering (1958)
considers both the Williana and the over-
lying Bentley to be of pre-Nebraskan (C
labrian) age

The Calabrian of the Italian Mediterranean
region was formerly considered Pliocene. It
was placed in the Pleistocene with the defi-
nition by the 18th Internacional Geological
Congress of the Plio-Pleistocene bounda
as the “time of the first appearance of ‘cold
northern species of marine invertebrates, in-
ding Hyalinea balthica (Schroeter), in
continuous Plio-Pleistocene sequences of
Lily." As now defined, the Pleistocene of
Europe contains deposits which antedate the
Giinz glaciations, and we would expect the
thick, subsurface Gulf Coast section to con-
win beds of equivalent age (pre-Nebraskan
Pleistocene or Calabrian). Our present study
has disclosed evidence for such deposits with
the identification of the “cool water immi-
grants,” Hyalinea balthica (Schroeter) and
inflata d'Orbigny, near the
mouth of the Mississippi river at depths in
excess of 4200 feet. The base of the Pleisto-
cene (base of Calabrian) in the South Pass
Block 41 well may be at a depth of approxi-
mately 10,000 feet. The base of the Nebras-
kan is thought to be in the vicinity of 4200
feet. (Akers and Holck, 1957).

The presence of 10,000 feet of Quaternary
scdiments at the edge of the continental
shelf of Louisiana is not surprising if one

ges of

Globigerina
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recalls thac the strand line was farther inland
during the long incerglacial ages and cha
noc only the present shelf arca but some of
the inshore arcas received sediment
ported a marine environment. As a r
these conditions, “the most nearly cnmplcru
record of Pleistocene history in this country
should be found in the sediments of the
Gulf Coastal arca and the offshore conti-
nental shelf” (Trowbridge, 1954, p. 810).

Ranges of species from the section of pos
sible Calabrian age, (the pre-Nebraskan Plei
tocene of Doering, 1958), are not charted in
our present study of Pleistocene Forami-
nifera.

B. ACKNOWL
This project was supported by The Cal
“ompany. We are grateful w0 the
membzrs of the Palcontology Staff of
The California Company for suggestions and
assistance, R. J. Drury and D. K. Cameron
were pardicularly helpful with preparation
of material. Alfred R. Locblich, Jr., and Mis
Ruth Todd loaned types from” the United
States National Museum. Miss Todd also
compared types of some of the Recent and
focene species. Comparisons facilitated by
these individuals contributed o the taxo-
nomic study and also o our understanding
of foraminiferal ranges. Foraminiferal com-
isons and idencifications were aided by
Recent and Tertiary samples from the Carib-
bean region, the Mediterrancan region, and
China, Some of these were made available
w the senior writer during the past ten
years by H. M. Bulh, |.91m Chang, M. B,
Cita, B, L ska, A. R. Locb-
mh It . C. M. Quigle
G. Ru&,un and H. E. Swcy. Mr.
Rl o Geological Survey of Ja-
maica_assisted the senior writer for chree
days in the field, and it was possible by
means of his cooperation to obtain_ assem-
blages from the younger Terdiary of Jamaica
for comparison with our Pleistocene fau-
nules.

Some phases of the work would have been
delayed for years, and other phases could not
have been accomplished at all, if previou
results of taxonomic, ecologic, and straci-
graphic investigations in the Gulf-Caribbean
and Mediterrancan  regions had ot been
made available. The following significant
publications are among these: For the Gulf
Coast Foraminifera of Middle Tertiary to
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Pleistocene age, Cole (1931), Cushman
(1918, 1930), and Cushman and Cahill
(1933); for the Tertiary and Pleistocene of
he Caribbean region, Bermudez (1949,
1950), Coryell and Rivero (1940), Cush

an and Todd (1945), Drooger (1953),
Galloway and Heminway (1941), and Renz
(1948); for the Tertiary and Pleistocene of
he Mediterranean region, Foraminiferi Pa-
dani  (AGIP Mineraria, 1957), Ascoli
(1957), Cita (1957), Colom (1946), Cu-
villier and Szakall (1949), Dardenne (1954),
dOrbigny (1846), LeCalvez (1956), and
Zei (1956); for Recent Foraminifera, An-
dersen (1961), Brady (1884), Cushman
(1918-1931), d'Orbigny (1839), Parker
(1954), Phleger (1955), Phleger and Parker
(1951), and Phleger, Parker, and Peirson
(1953). Other useful reports are cited
within the texc and are included in our
bibliography.

This paper would not have gone to press
without the insistence, encouragement, and
editorial guidance of Professor Hubert C.
Skinner of Tulane University.

I11. FORAMINIFERA AS AGE DETERMINAN

REVIEW OF METHODS; PROBLEMS IN
APPLICATION TO UPPER CENOZOIC
SEDIMENTS

Paleontologists have attempted to deter-
mine the relative ages of fossil assemblages
by (1) comparing the percencages of Recent
species in the assemblages; (2) comparing
the number of species in common with those
of other faunas (proportional species corre-
lation); and (3) using the known strati-
graphic ranges of the species as a standard.
It is a faruous assumption that Upper Ceno-
z0ic beds can be dated exclusively by means
of the percentages of species in common
with the Recent or by the proportional spe-
cies correlation method. All three methods
may be misleading because of (1) insuf-
ficient knowledge of both Recent and fossil
faunas; (2) ditferent opinions as to specific
identification; and (3) inadequate under-
standing of the influence of ecologic factors.

All Cenozoic samples in our collection
were examined, and a scarch of the literature
was made in order t tbulate other occur-
rences of the Louisiana Pleistocene Forami-
nifera (figure 2). Comparisons of our Pleis-
tocene Foraminifera with Tertiary and R
cent species were made by means of the
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licerature_and by topotype material from
Austria, France, Ty, Florida, Jamaica, and
the Gulf of Mexico. Primary types of many
of the species from the Gulf of Mexico and
the Adantic Ocean were borrowed from the
United States National Museum. It should
be pointed out that comparison of specimens
with only the holotype and a few paracypes
may be misleading and can result in synony-
my. When possible, adequate topotype ma-
terial should be examined for an understand-
ing of the ranges of variation shown by any
particular form. One of the most important
conclusions reached from this study is thac
far more comprehensive studies of Forami-
nifera must be made both horizontally and
vertically in order to understand the evolu-
tion and ecology of these organisms. This
idea is in accord with Ager (1956) who
holds that “geographical studies on the larg-
estpossible scale are essential to the true
understanding of any fossil species and are
the most likely lines of actack for the ac-

curate unravelling of any fossil lincage.”
Comprehensive taxonomic scudies of world-
wide material, like thac by Boltovskoy

(1958) on Melonis affine (Reuss), are es-
sencial if we are to develop a more intelli-
gible foraminiferal nomenclature

Of the 221 forms charted, only 77 have
been recorded in the literature on other
Pleistocene sediments, 96 from the Pliocene
of the world, 82 from the Miocene of the
Gulf Coast, 125 from the Miocene of the
Caribbean region, and 192 from Recent seas,
Many of the Foraminifera herein recorded
have previously been reported from Miocene
and Recent sediments bue not from Pliocene
or Pleistocene, although some of the spe-
cies previously described from deep-sea cores
may be of Pleistocene age rather than Re-
cent. This literature gap is largely due to
the relacive inaccessibiliy in the Gulf-
Caribbean regions of Pliocene and Pleisto-
cene deposits which concain these Forami-
nifera. Drilling on the continental shelf off
Louisiana has_disclosed Pleiscocene facies
favorable for filling the gap in the ranges of
some of these Middle Tertiary to Recent
species; the ranges of a_few specics have
been extended from the Miocenc o the Pleis-
tocene; some species previously unknown,
except in Recent sediments, are recorded
from the Pleistocene; and a few previously
undescribed species appear to be restricted
w0 the Pleistocene.




No. 1 Guf Coast Pleistocene Foraminifera 5

MIOGENE

TYPE HORIZON
ano
TYPE LOCALITY

GULF GOAST PLEISTOGENE

FORAMINIFERA oTHER

REGENT
GTRER
PLIOCENE

sucr consT]
CARIBBEAN

SR e e Aern!)i
go e

o ——
TR eSS e T —

o g i

RERBi crr e e T,
R A Pt i
Coan s Shem P Sl

i
K

"
ot e oo s um e e e
Fism i s
S = i i
i o = = H
= i T — i 1| ouromsn, ruor

FIGURE 2—Geographic and Stratigraphic Occurrence of Louisiana Pleistocene Foraminifera
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FIGURE 2

Gulf Coast Pleistocene microfaunas show
a higher percentage of species in common
with microfaunas recorded from the Carib-
bean Oligo-Miocene than with those re-
corded from the Miocene of the American
Gulf Coast. This could be due pary to a
closer similarity of Caribbean Middle Terti
ary environmental conditions under which
portions of our Pleistocene section were d
posited, but it is also due at least in pare
t0 a deficiency in the literature on micro-
paleontology of Gulf Coast subsurface Terti-
ary deposits. Similarly, the closer statistical
relationship with Recent faunas than with

(con

other Pleistocene or Pliocene assemblages is
a reflection of the more abundant literature
on Recent Foraminifera and the relative
dearth of information on Upper Terciary
micropaleontology.

Use of the proportional species corre-
lation method s difficult because of diffes
ences of opinion concernig limits of
ability of a species. It was found that

a
it e T R D P B

age, whereas only a variant of this specics
may be recorded from beds of another age,
for example, Elphid um fimbriatulum (Cush:
man) which is identified in Pliocenc and




Miocene sediments, and E. cf. E. fimbriatu-
Jum which is reported from the Gulf of
Mexico (Phleger and Parker, 1951, p. 10)
E. poeyanum (dOrbigny) has been identi-
fied from the Recent and from the Miocene
of the Caribbean but not from che Miocene
of the Gulf Coast, except a i, poey-
anm (Applin and Jordan, 1945, p. 129)
E. discoidale (d'Orbigny) has been identi-
fied in Recent seas and from the Miocene of
the Dominican Republic but as E. discoidale
multiloculum Cushman and Ellisor in the
Middle Terciary of the Gulf Coast (Cush-
man and Ellisor, 1945, p. 561). Lagena
wleata (Walker and Jacob) s reported
from both the Adlantic and the Pacific and
also from the Middle Terdary of Texas,
Florida, and the Dominican Republic. L.
suleata’ spicata Cushman and McCulloch is
reported from various Pacific localities and
may also occur in Terdiary sediments having
been lumped by investigators with L. sulcata.

Specialists in taxonomic work have been
inclined to underestimate both the ranges
in tme and the laeral diseribution of
foraminiferal species. The result is a battery
of synonyms which may be long undiscov
ered because of the difficulty of comparing
holotypes. Pavonina atlantica Cushman ap-
pears. in reports on Foraminifera from the
Adlantic and the Gulf of Mexico. Pavonina
miocenica Cushman and Ponton occurs in
reports on the Miocene of Florida, Colom-
bia, the Dominican Republic, and Jamaica,
Toporypes and primary types of these species
show no basis for differentiation. Plecto
frondicularia flovidana Cushman has been
recorded from the Miocene of Florida, Bow-
den, Jamaica, the Dominican Republic, Co-
lombia, Venezuela, Trinidad, and Barbados
P. ditersicostata (Neugeboren), another
Miocene species, is reported from Buff Bay,
Jamaica, and the Miocene of Hungary and

Egypt. These are probably conspecific.
Gyroidinoides scalata(Garréwt) from  the
Gulf Coast Middle Tertiary, G. planulata

(Cushman and Renz) from the Middle Ter-
tiary of Venezuela, Trinidad, Ecuador, Bar-
bados, and the Dominican Republic, and G.
lacuis (Coryell and Rivero) from the Middle
Tertiary of Haiti are obviously relaed. The
lateer two. spe sibly should be con-
sidered as synonyms or at least as variants
of G. sealata  (Garrew). G. regularis
(Phleger and Parker) of Gulf Coast Recent
and Pleistocene sediments appears to be de-
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scended from G. scalata and also may be con-
sidered as a variant of that specics.

Too frequently, published comparisons of
faunas have been made only with other local
assemblages or by means of illustrations
rather than with actal specimens. General-
izations arrived at by such methods are con-
fusing and misleading, especially for those
unfamiliar with the pitfalls of st
and inadequacies of the literature. In chart-
ing the type localities and Tertiary records
of our Pleistocene Foraminifera, those spe-
cies and subspecies which were identified
with question are omitced. It is necessary
w keep in mind the possibility of error in
age assignment for the Terciary rocks from
which many of the Foraminifera were de
scribed or reported. In most cases the age
assignments of the original authors were
used, but where recent data have indicated
a different age, current concepts have been
followed with references, or we have used
a more inclusive stratigraphic term. “Middle
Tertiary”, for example, is employed for those
rocks for which Upper Oligocene o Middle
Miocene ages e bu.n argued. The Terti-
ary beds of Kar Nicobar, from which
Schwager (1866) descibed new foramis
niferal species, is now considered 0 be of
Miocene age racher than Pliocene, according
to Dr. Mohsen-ul Haque, Deputy Director,
Geological Survey of Pakistan  (personal
communication, April 12, 1958).

B. RANGES OF PLANKTONIC FORAMINIF
AS AGE DETERMINANTS—MIDDLE
TERTIARY TO RECENT

Most specialists on Foraminiferida have
ceased within the last 15 years o apply
seriously the gross statistical methods enum-
erated above to fine age decerminations or
w regional and  inter-regional correlation
problems. Recent emphasis has been on
plankeonic  Foraminifera. The Caribbean
palcontologists and stratigraphers have made
notable contributions in’ determining and
publishing the ranges of this group of fos-
sils in Middle Terdiary and older sediments,
The ranges of plankonic specics scem to
exist in the same relationship to cach other
wherever they are found, whether in Trini-
dad, Venezuela, Ecuador, the Louisiana Gulf
Coast, Saipan, Sumatra, or the Mediterranean
region. Thus a Globorotalia_kugleri-Globi
gerinatella insuera-Globorotalia. fobsi- fobsi
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sequence in the Cipero of Trinidad s now
generally accepred as synchronous with the
same sequence in the Middle Terciary of
any other region. There has long been a
need for such definitive work on the Upper
Tertiary and Quaternary plankconics.  We
have supposed that the Pleistocene saw. the
extinction of some of the Tertiary forms and
the incipience of many modern species. A
dearth of literature on Pleistocene plankconic
species and the relative inaccessibility of
sediments of chis age containing abundane
and well developed plankeonics jointly ex-
plain the scarcity of information in this field
Ic is believed that this report helps to fill
the gap in the recorded ranges of some of
the plankeonic species and also of many ben-
thonic forms.

A toral of 22 species and subspecies of
plankeonic Foraminifera are identified in the
Louisiana Pleistocene.  Nineteen of - these
were described from the Recent and 3 from
the Miocene. Three have not been recorded
from Recent sediments, buc this report ex-
tends the published ranges of these 3 from
Tertiary to Lower Quaternary. Seventeen of
the species and subspecies are recorded from
the Miocene of the American Gulf Coasc
and 17 from che Oligo-Miocene of the Ca-
ribbean region. Only 4 of the Pleistwocene
forms are not reported from cither Gulf
Coast Miocene or the Caribbean Oligo-
Miocene

Globigerina altispira altispira Cushman
and Jarvis, Globorotalia menardii miocenica
D. K. Palmer, and G. menardii multicamerata
Cushman and Jarvis were described from the
Miocene of Jamaica and have not been re-
corded as oceurring above the Pleistocene.
These three foraminifers have not been es
tblished previously in sediments younger
than Miocene. In constal and offshore Lou-
isiana, however, Globorotalia menardii mio-
cenica is a guide fossil for the Lower Pleisto-
cene. The subsurface interval which conciing
this useful foraminifer has been identified
in wells from che mouth of che M
River to continental shelf arcas off eastern
Texas. Specimens of Globigerina eggeri
Rhumbler from modern deep sea samples
closely resemble G. altispira altispira in hav-
ing apertural teeth; and occasionally speci-
mens of Globorotalia menardii menardii
(dOrbigny) are found in Recent assem-
blages which are closely relaed to G. men-
ii multicamerata.

sissippi
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The three planktonic species which have
not been recorded from sediments as old as
Miocene are Globigerina eggeri Rhumbler,
G. inflata_dOrbigny, and G. truncaruli-
noides (d'Orbigny). We have seen all of
these in the Louisiana Pliocene, but nor in
older beds.  Globorotalia truncatulinoides
and Globigerina inflata have been reported
from the Italian Pliocene, although Colom
(1954, p. 49) has been unable o verify the
latter species in pre-Pleistocene sediments of
the Mediterranean region.

The general aspect of carly Pleistocene
plankconic assemblages is closer to that of
Recenc assemblages than o Miocene.  Al-
though most of the plankeonic species and
subspecies of the Pleistocene have been
identificd in Miocene rocks as well as from
Recent seas, there are numerous other plank-
tonic Foraminifera in the Gulf Coast and
Caribbean Middle Tertiary which have not
been found in sediments younger than Mio-
cene. One must be careful, therefore, with
lack of evidence; absence of one or even
several species docs not necessarily offer
strong evidence of a particular age. Even
modern deep-sea sediments are known which
contain abundant tests of certain planktonic
species to the exclusion of others. As pointed
out above, comparison with Pliocene assem-
blages is difficule because of the paucity of
Pliocene pelagic facies which have been
studied. All the planktonic species and sub-
species of the post-Aftonian  sediments
(Akers and Holck, 1957) occur in the Gulf
of Mexico and the Atlantic Ocean. The
slightly different composition of the Afton-
ian and lace Nebraskan plankeonic assem-

blages is not surprising
Some samples concained abundant tests of
Foraminifera recognizable as plankeonic but

two small o identify to species. Juvenile
similarity and morphological intergradation
among the Globigerinidae are common in
decp-sca samples (Bé, 1959, pp. 83-84, text-
figure 1), and it was thought advisable to
log these minute forms on our frequency
chare (figure 3) as “plankconic indetermi-
nants.

The writers are in agreement with Hofker
(1959) on the splitting of planktonic genera
and have applied his ideas in the systematic
treatment of the globigerinids in this report.
In so doing it is belicved that a more real-
istic scheme is followed, which is more in
keeping with the zoologisc's restrict'ons on
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nomenclature. These restrictions we believe
t0 be not only possible but desirable in view
of the fact that most of the Foraminifera
treated herein are living today in modern
seas. A return of several planktonic species
to the original genera of d'Orbigny and
Brady is proposed in our systematics, with
the contention that splitting of these groups
is based on an over-estimation of the sig
nificance of test feaure

IV. COMPARISON OF THE LOUISIANA
PLEISTOCENE ASSEMBLAGES WITH OTHER
FORAMINIFERAL FAUNAS OF

I

shallow-water

The warm, foraminiferal
assemblages of Cushman (1918) and C
(1931) from the Pleistocene and Pliocene
of Florida are similar to some of the Pleisto-
cene faunules from wells on the continental
shelf off Louisiana, but the high frequency
of plankonics and certain benchonics found
in some of the intervals in deep continental
shelf wells are not present in the Florida
samples. Such components are also lacking
in foraminiferal suites described from the
Adantic Coastal Plain of the United States
(Bagg, 1898; Clark, 1906; Cushman and
Cole, 1930). More similar is the suite of
species identified by Drooger (1953 ) from
a boring at Oranjestad, Aruba. Most of the
species from this section, however, are con-
sidered by Drooger to be of Miocene age on
the basis of “known stratigraphical ranges
of the species,” and only a few of the species
and the upper pare of the section are believed
to represent Pleistocene deposition. His own
criticism of the methods of age determina-
tion, however, leaves us with reservations as
the true age of the sequence on Aruba
Gulf Coast Pleistocenc assemblages are
less similar o those of California than to
Upper Miocene faunas of the Caribbean re-
gion. Cold water elements of the Pleistocene
plankionic assemblages are much more in
evidence in California than in the Gulf
Coust.  Globigerina  pachyderma  (Ehren-
berg). for example, is abundant, and tests
are large, in the Pleistocene of California,
whereas specimens in the Louisiana Pleisco-
cene are so small and rare as to be doubefully
idencified with this species. Globigerina bul.
loides d'Orbigny is relatively more abundant
in the West Coast Pleistocene than in the
Gulf Coast; but some of the warm water
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planktonic ~species, such as  Globorotalia
menardii menardii and related forms which
are frequent in the Gulf Coast-Caribbean
region throughout Middle Miocene to Recent
sediments, are rare or absent in the Cal

fornia section. Although a few benthonic
species are common with che Louisiana and
California Pleistocene, such as some of the
Cassidulina spp. and Urigerina spp., the
West Coast Pleistocene has a different aspect
in the presence of large forms restricted t©
the Pacific region.

Pleistocene assemblages from  offshore
Louisiana wells have few species in common
with Pliocene and Pleistocene assemblages
examined by van Voorthuysen (1950, 1953 )
from borings at the Hague and near Ooster-
hout. These borings did not encounter the
numerous planktonic Foraminifera and the
decp-water benthonic species characteristic
of intervals in the Gulf Coast section be-
lieved to represent interglacial stages (Akers
and Holck, 1957

Many of the Louisiana Pleistocene Forami-
nifera occur in the Pliocene and Pleistocene
of Iraly. Some of these may be significant
environmental and age indicators. Hyalinea
balthica (Schrocter) has been found i
rather high frequency in the Lower Pleisto-

cene sediments of the Louisiana section.
Heretofore, this benthonic form has been
reported only from the Calabrian (Lower

Pleistocene) of Tealy and from the deep, cool
waters of the castern North Alantic Ocean,
the Baltic Sca, and the Mediterranean Sea
In Italy, the marine Pleistocene (Calabrian)
is recognized and differentiaced from marine
Pliocene on_the lowermost occurrence of
this foraminifer and other cool water species

(Alliata, 1946, 1947; Coggi and Alliaca,
1950; Tlacqua, 1956). This practice is in

keeping with the definition of the Plio-
Pleistocene boundary ac the 18th Incer-
national Geological Congress of 1948 as the
time of the first appearance of ‘cold” north-
crn species of marine invereebraces (includ-
ing Hyalinea balthica) in the continuous
Plio-Pleistocene sequences of laly.” H. bal
thica in association with the planktonic
Globigerina inflata and other Foraminifera
suggests thac Gulf of Mexico and Mediter-
rancan_environmenes were similar during
the carly Pleistocene and that, as expected,
the Gulf of Mexico was colder than at the
present time. Faunal similarity further sug-
gests that these two basins were not isolated
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from cach other ac least during the early
Pleistocenc.

V. PALEOECOLOGIC CONSIDERATIONS

The major ecologic implications of the
cores from cthe South Pass Block 41 well have
been discussed elsewhere (Akers and Holck,
1957, pp. 989-990). It was shown that in-
tervals of deep water benthonics with a high
plankeonic component  corresponded  with
marine transgressive tongues and that regres-
contained the benthonic assem-
blages characteristic of bays, lagoons, or
bra nk:.»h lakes. Inferences as to depositional
environment are verified by the wealth of
information published during the past ten
years on the distribution of Foraminifera in
the Gulf of Mexico, and we are tempred to
postulate water depths and temperatures for
suites of cores from the South Pass Block 41
well on the bas's of our information on
Recent species. Some of these data are given
in our ematic section on forms which
seem to be particularly diagnostic for certain
unlmnmu ts. It is believed, however, that
changes in water depth fepre-
sented in the previous report by Akers and
Holck (1957, pl. 1) for the coastal Pleisto-
cene are conservative deductions and that
finer subdivisions might be speculative.

A, FREQUENCY CHART

A frequency chare (figure 3) was con-
structed for those to whom quantitative daca
are significent; by means of the data shown
thercon the interested investigator may draw
his own conclusions regarding depositional
environments. The chart also serves to sup-
plement the ranges of Foraminifera pre-
viously unknown later than the Terdiary and
others not previously identified in sediments

older than' Recent. Foraminiferal numbers
(Schore, 1935) were computed for the core
amples as a basis of comparison of popu-

lations, The term, foraminiferal number, is
defined by Ellison (1951, p. 221) as the
number of Foraminifera contained in one
gram of dry original sediment or rock. Thi

number s composed of a benthonic com-
ponent and a planktonic component. The
chart shows a total foraminiferal number, a
benthonic  foraminiferal number, and
nktonic foraminiferal number for cach
core, Frequency symbols are also shown
with these numbers to facilitate recognition
of fluctuating abundances on the chart. The
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same system of graphic representation  is
employed 1o depict the frequencies of indi-
viduals of the various species in each sam-
ple. The number of individuals of cach spe-
cies was computed for a single gram of each
sample, but symbols were plotced rather than
the actual figures for case of interpretation.
“The basic data used in computing forami-
niferal occurrences are also charted for each
core sample. For example, the sample at 412
feet weighed 8.29 grams (dry). After wash-

ing on a US. Stndard Sieve, screen seric
No. 270, the residue weighing 0.02 grams

g
(dry) was quartered by means of a micro-
split for counting. The foraminiferal con-
tent of a gram of the sample was then com-
puted on the basis of counts of individuals
in one quarter of the sample. The degree
of splitting was varied be i nf different
characteristics of the samples. It was neces-
ry to split some of the h.,»m) fossiliferon
cores to 1,256, and even so, as many as 15
hours were sometimes spent by one of the
authors in counting and _wbulating speci-
mens in the small aliquot. This small aliquot
(in which the Foraminifera were actually
counted) is shown for each sample in order
for other interested investigators to better
understand the nature of the data and con.
sequent limitations.

All samples were washed on a No. 270
screen. ‘The openings in this screen measure
0.0021 inches, or 0.053 mm. Thus, on the
Wentworth scale, all particles with at least
the dimensions of very fine sand and coarser
silt were retained. The finer sile and clay
size particules were discarded. It can be seen,
then, by comparing the column of residue
weights with the column of original weights,
that the principal constituents of nearly all
of the samples were of clay or fine w0 medi-
um sile size.

The No. 270 screen retains a large per-
centage of “microforaminifera” Those of
Wilson and Hoffmeister (1952) from “decp
wells and Recent sediments” had dimensions
of 30 w0 150 microns. Our Pleistocene
Foraminifera within this size category, lik
those of the above authors, belong mostly
to the megalospheric generation of pre-
viously described  species. Many of thos
minute tests consisted of only the proloculus
or the initial two or three chambers. We do
not believe that any species were overlooked
because of insufficient magnification or ex-
cessive sieve openings, but the foraminiferal
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number of a few of the samples would prob-
ably have been slightly larger if finer
screens could have been used. Any addition:
tabulations would have been for indetermi-
nant benthonics and planktonics, however,
because accurate specific identifications can
rarely be made by means of only che first
few chambers

It is interesting that four of the samples
may be considered, by the definition of
Correns, 1939, p. 375, as Globigerina ooze.
According  to this definition, a typi
Globigerina ooze contains about 6000 speci
mens of pla
than 200 microns in dia
sediment. The core ac 578 feer contained
(as computed) 6,359 planktonic specimens
per gram, but 13,564 benthonic specimens

per gram were also computed for it. The
core at 3300 fec the most fossiliferous
sa \plc obined from the entire well. It

was computed o0 have a towl of 767
specimens of Foraminifera per gram,
which 40,812 were plmkmuu
3560 feet contained specimens
gram, of which 10,726 were planktonic.
at 3574 feet a total of 25452
were computed to the gram, of which 16,223
were planktonic.

of
The core at

per

These last three sa e from the in-
terval considered by /\kux Alml Holck (1957,
pl 1) ene che large scale marine
transgression at the end of Nebraskan glaci-
ation. It was also during this time that the
cold water immigrant, Hyalinea balthica,
was approaching its final occurrence in the
Gulf of Mexico after appearing here for the
first time in sediments of possible Calabrian
age (9990 feet in the South Pass Block 41
well)

Other sedimentary cycles can be inter-
preted from the chare by those with expe
ence in ru.umnm»r..l cmlup,‘ Generaliza-
tions as to post-Calabrian palo-temper
Gh RIS e

ASSEMBLAGES A’
TE OF THE SOUTH PASS

BLOCK 41 WELL

A Recent assemblage from the exact loca-
tion of the South Pass Block 41 well (from
which our suites of Pleistocene cores were
taken) is described here for comparative
purposes. The distribution and ecologic as-
pects of Foraminifera from chis part of the
Gulf of Mexico have been reported by
Akers (1952), Bandy (1954, 1956), Korn-
feld (1931), Parker (1954), Phleger (1954,
1955), and Warren (1956). A grab sample
of the bottom sediments was taken in six
feet of water at the well location for com-
ison with our Pleistocene assemblages.
This sample, which was dark gray in color,
was, hed on a No. 270 screen, (U.S. Stand-
ard Sieve Scries) as were the Pleistocene
sidewall cores, and split by the same methods
applied to the cores, Counts were made of
the Recent Foraminifera in an aliquot por-
tion and the foraminiferal number computed
for the sam

The weight of this grab sample (dry)
was 15,6 grams. After screening, the weight
of the residue 1.9 grams. This small
residue consisted of coarse, quartz silc (m.d
0.05 mm), plant fibers (some carbonized),
small Foraminifera, small, thin shelled pdc
cypods, ostracodes, diatoms, and mic
The openings in the U.S. Standard Sieve Nn
270 are 0.053 mm. Constituents of the o
nal samples wich dimensions less chan G
were not included in the study. Boom se
ments at the well as shown by this
ample and others not included in our report,
are largely of cl ;

The foraminiferal number of the sample
i were noted.
numhu (1100) con-
of Ammonia beccarii variants; 476
specimens belong o Elphidium
213 o mi species. Other speci

er frequencie

{ s Jorirl

s,

al associations, but the salient features of this
section have already been described in the
previous paper by Akers and Holck (1957).

Association in the Louis

(Williamson )
Bolivina lowmani Phleger and Parker
Buliminella clegantissima (d Otbigny )
Toonisli Janicland Aki

of cold-temperate and subtropical planktonic
species may indicate (1) a mixing of tests
from alternating scasons, or (2) alloch-
thonous  populations  from different water
masses.

kers
and

Guadryina cf. G. exilis Cushma

0y
Nonionella basiloba Cushman and
<Culloch




Textularia arlandi Parker
Tiphotrocha comprimata (C
and Bronnimann )

ishman

cubensis
were also

Specimens  of  Chiloguembelina
Palmer, undoubtedly reworked,
found

The arenaceous species found in chis sam-
ple, Ammoscalaria psendospiralis, Gandryina
of. G. exilis, Tiphotrocha comprimata, and
Textularia earlandi, are common in other
near-shore localities in the Texas-Louisiana

Gulf Coast. These species in ociation
with other arenaceous Foraminifera have
been found to be characteristic of sound,

estuary, and marsh environments in both the
Gulf Coast and the Caribbean region (Cush-
man and Bronnimann, 1948a; Cushman and

Bronnimann, 1948b; Hedberg 1934; Leh-
mann, 1957; Phleger, 1954; Phleger, 1955;
Post, 1951; Warren, 1956). The apparent

absence of these arenaceous species from the
thick Pleistocene sediments of coastal and
offshore Louisiana is noteworthy and sug-
gests hat estuary, marsh, and possibly sound
environments are not represented in our
fossil record of Pleistocene events. It has
been suggested, however, that the tests of
these Foraminifera may be more susceptible
w0 breakage or disaggregation wich burial
and compaction than arc other fossils and
that their absence in Pleistocenc beds is due
to their descruction. The latter argument is
not convincing when confronted with Terti-
ary assemblages from coastal Louisiana wells
with high frequencies of arenaceous species,
some of which are identical with those found
in modern marsh and estuary facies. The
weight of our evidence indicates that the
necessary combination of ecologic factors
for the existence or accumulation of these
arenaceous inshore assemblages did not per-
sist here during the Pleistocene

VIL NOTES ON SPECIES AND
DESCRIPTIONS OF NEW TAXA
Throughout chis repore the neutral term,
form, is used in the biologic connotation. In
the sense of Mayr (1942, p. 108), "we often
speak of a form when we do not know
whether the systematic unit in question is,
for example, a full species or merely a sub-
species of a larger species, or whether it is
a subspecies o an_ individual variant, or
whether it is a subspecies or a phenotypical
modification. We also use the term (in the
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plural) when we combine two unequal units;
for example, in order to characterize the
joine attributes of a species and a subspecics,
we say ‘these two forms’.

A total of 270 species and subspecics, or
forms, were identified in this investigation
Ten of these have not previously been d
scribed, and with the exception of Bolivina
subaenariensis lucida, n. subsp, have not
been observed by the writers except in the
Pleiscocene o Pliocene of Louisiana. Am-
monia becearii is not subdivided here, and
all specimens are grouped together as vari-
ants of that species. Several small miliolids
of uncertain specific affinity have been tabu-
lated in the frequency chart with the ben-
thonic indeterminants. Lenticaling and the
Unigerina spp. probably have not been sub-
divided as much as some workers would con-
sider feasible. It is not unlikely that more
than 300 biologic forms of the Foramini-
ferida are present in the Gulf Coast Pleisto-
cene and could be differentiared if larger
samples comparable in size to those obtain-
able on outcrops were available. The total
would be even higher if we include the sec-
tion now thought t be Calabrian in age

Other published occurrences, both strati-
graphic and geographic, are given in the fol-
lowing discussion of species. In most in-
stances authority for such occurrences is not
cited for case of reading and conservation
of space. Literature consulted for this project
is acknowledged in our introduction.

An alphabétical arrangement is followed
for the presentation of genera and specics
rather than a phylogenetic system which is
controversial and o many workers specula-
tive, The writers do noc mean to imply that
evolutionary studies should not be done but
only that an alphabetical order is more con-
venient for those who may wish to apply
observations made in this paper to their own
research,

All holotypes and paracypes will be de-

S. National

posited in the collection of the U.
Museum, Washington, D. C.

A. PLANKTONIC FORAMINIFERA

GLOBIGERINA AEQUILATERALIS H. B. Brady
PL XL, figs. 1,2

1879, Globigerina aequilateralis H. B. BRa-

m t.!mnt Journ. Micr. Sci., vol. 19,

(y[nlvu/fnuu m.,mlmwlm H. B. Bra-
by, Rept. Challenger, Zool., vol.
9 p. 605, pl. B0, Figs. 18.21.
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As in Recent sediments of the Gulf of
most of our specimens are asym-
metrical. The form illustrated by Brady,
however, is included within the range of
variation of Pleistocene and Recent speci-
mens (Sce Phleger and Parker, 1951, p. 35).
T'he species is recorded from Miocene to
Recent in Mediterrancan and  Caribbean
regions.  Miocene references may include
Globorotalia obesa Bolli. Maximum diameter
of plesiotype, 0.35 mm.

Mexico,

GLOBIGERINA ALTISPIRA ALTISPIRA
Cushman and Jarvis
PLXII, f.g< 3-5

1936, h]vylwu'uuu nu CUSHMAN and
5 <usmmn l,dh Foram.
Ty p 13, 14

Pleistocene specimens are indistinguish-
able from types from the Miocene of Ja-
maica. The uppermost zone of the Gulf
Coast Pleistocene in which this planktonic
foraminifer has been found is the richly
fossiliferous transgressive marine clays which
have been correlated with the  Williana
Formation (Akers and Holck, 1957, Plates 1
and 3). The subspecies is also recorded from
the Middle Tertiary of Haiti, Cuba, the
Dominican Republic, the Balearic Islands,
Iraly and Louisiana. The senior writer has
identified it in the Miocene of Florida and
the Pliocene of Louisiana. Diameter of
p\munp pl. XII, fig. 3, 0.46 mm; pl. XII,
figs. 4, 5, 0.36 mm.

Dr. Mohsen-ul Haque, Deputy Director,
Geological Survey of Pakistan, has observed
G. altispira altispira in the Miocene and Plio-
cene of the Mekran coastal region of Pak-
istan (personal communication, April
1958). There is a possibility that the Plio-
cenc individuals were reworked, but such a
condition has not been conclusively estab-
lished, according to Dr. Haque. This for-
aminifer has also been observed in the Mio-
cene of Taiwan, China.

The absence of G. alfispira s.. in recorded
Pliocene assemblages of the world would
suggest o some that the Pleistocene form
1y be of pnlyph)[c(u origin, Until a better
understanding of relationships within  this
group is reached, however, the range prob-
ably should be considered as Lower Miocene
to Lower Pleistocene. Specimens from Aruba
may be of Pleistocene age instead of Mio-
cene, as concluded by Drooger (1953). Our
form may be relaced o Blow's specimens

Vol. 3

from the Upper Miocene of Venezuela to
which he has given the name, Globoguadrina
pozonensis (Blow, 1959, p. 184). An iden-
dcal or closely allied form has been observed
by the senior writer in the Manchiones
Formation (Pliocene? ) of Portland, Jamaica,
but it is not nearly so abundant there as is
the form in the nearby Buff Bay beds
(Upper Miocene? ). An occurrence in the
lowermost Pliocene of Sicily has been noted
(Maria Bianca personal commu
April 29, 1960; Ruggieri, 1960, p. 11)
species has also been reported from the Lichi
Formation (Miocene and Pliocene) of Tai-
wan (Chang, 1960, Table 1).

The locality ac Milepost 71, Portland,
maica, which was recorded as the type by
Cushman and Jarvis for G. altispira, was
examined in 1957 by Mr. E. Robinson of
the Geological Survey of Jamaica and the
senior writer. Rocks here were found to
contain abundant orbitoids rather than the
expected plankeonic assemblage, and due to
the greater age and unlikely paleoecology of
these sediments, it was concluded that Cush-
man and Jarvis erred in their locality records
for G. altispira. Their specimens probably
came from the Buff Bay Miocene locality.

GLOBIGERINA BRADYT Wiesner
PL XIIL figs. 8,9

1884 'Iubu/mmu B B. Brapy, Rep(
Challenger, Zool., vol. 9, p. 603,
(,lumi/dw bradyi  WIESNER,

19011903
Deu

he Sudpolar - Expedition, vol
(for’ figs.

0
see lBrml\ op. et
Specimens from the Louisiana Pleistocene
rarely ateain the high spired stage of typical
specimens from Recent seas. P e
rangement, size, and apertural characteristics
are close, however. This small species is
reported from the Middle Tertiary of Trini-
dad, and it has been found by the senior
writer in the Miocene of Louisiana. Diame-
ter of plesiotype, 0.15 mm.

GLOBIGERINA BULLOIDES d Orbigny
PL XIIL, figs. 11, 12
(v]ulm]('lmu bulloides 1’ (mmt.m\, Ann

7, p. 277, no. 1; Mo-

and young, no. 11.
Specimens are small, rarely exceeding 030
mm in the greatest diameter. Size of aper-
ture and number of chambers in final whorl
are somewhat variable. Pleistocene  spec
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mens definitely are within range of variation
species, but care must be taken in
differentiating between . bulloides and
the pre-orbuline stage of Orbulina universa.
Diameter of plesiotype, pl. XIIL, fig. 11,
036 mm. Diameter of plesiotype, pl. XIII,
fig. 12, 034 mm.

Although this species has been reported
widely throughout the stratigraphic column
from Lower Cretaccous o Recent, critical
study indicates that typical represcntarives
did not appear before Middle or Upper Mio-
cene (Bolli, 1954, p. 1). The species is not
included by Bolli (1957) in his thorough
report on_plankeonic Foraminifera of the
Oligocene-Miocene Cipero and Lengua for-
mations of Trinidad. The present write
have not authenticated pre-Pliocene occur-

ibbea

rences in the Gulf of Mexico- \
region. Rare specimens from the Choctaw-
hatchee stage of Florida may be assignable

w0 G. bulloides, but further study is required
to settle this e. It is possible that this
cool water form was not typically developed
in the Miocene Gulf of Mexico-Caribbean
Specimens from the Tortonian of the Vienna
Basin are typical, however, as are specimens
from the Helvetian or younger Miocene of
the Balearic Islands, and an almost world-
wide Pliocene distribution of the species
seems (o be properly documented.

GLOBIG

INA CONGLOBATA H. B. Brady
PL XII, ﬂp 9,10

1879, Globigerina conglobata H. B. Brapy,
Quart. Journ. Micr. Sci. vol. 19, p.
1884 Globigerina conglobata H. B

. Bravy,
ol. 9,

oy. Challenge:
y |1| 80, figs. 1-
o e, (5 (SR G
form now living in the Gulf of Mexico and

Adantic Ocean. This group shows little
variation. It is recorded in the Miocene of
the Dominican  Republic by Bermudez

(1949, p. 280), and the senior writer has it
from the Miocene of Jamaica and the Upper
Miocene of Louisiana. G. conglobata is not
recorded by Bolli (1957) from the Middle
Tertiary Lengua and Cipero of Trinidad.
Reports of the species from pre-Upper Mio-
cene sediments may be misidentifications.
It is abundant in the Pliocene (7) of Taiwan
(Huang, 1960, Table 1). Diameter of
plesiotype, 055 mm.
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RINA EGGERI Rhumbler
PL XII, figs. 6-8
r,luluqemm dubia H. B. BRADY
ourn. Micr.

GLOBIGH

1879 (not

1

G uhn/nmu dub)u ll B. Iim\hv R

\«,y Challenger, Zool.,
it

1884,

igs. 17a-c
1,Iulnyt')nm egye
dische Plankton, pt. 14, F
e ]). 1 lu\l figs. 20a-c.
A highly variable group is referred to this
plankconic species. Both low and high tur-
reted forms occur together in the  cor
Gradational specimens present difficulty in
subdividing the group on the basis of spire
height. Asano (1957) was able to differ-
entiate between G. eggeri and G. subcretacea
Lomnicki on this basis in the Japanese seas
and by the confinement of G. eggeri to the
warm Kuroshio ers. Gulf Coast Plei
cene specimens are also vari
number of chambers in the final whorl, and
in the aperture. In some specimens, the
aperture has a peripheral lip. Small apertural
teth are present in some  well-preserved
specimens, suggesting relationship with G.
altispira. Small apertural teeth have also
i cimens from deep-
sea sediments. Very young, tightly il
specimens may be mistaken for Globigerina
h u/unu Low spired forms bear a marked
y t Globigerina mayeri (Cushman
and Ellisor). Thus at one extreme, there is
resemblance o Globigerina altispira Cush-
man and Jarvis while the other extreme in
variation approaches the form of Globigerina
mayeri. The phylogenetic line is conjectural
Both Globigerina altispira and Globigerina
mayeri occur in the Tertiary of the Gulf
(um and Caribbean regions, and both of
e species appear to be related to Glo-
blgumu eggeri. Small specimens occur in
the Louisiana Pliocene, but similar forms of
pre-Pliocene age are closer to cither Glo-
bigerina mayeri ot Globigerina altispira,
Diameter of plesiotype, 0.48 mm.

1900.

‘oraminifer-

GLOBIGERINA GLUTINATA Egger
PL XIIL fi

Globigerina

1909, ertna m:...m Egger. Ruuy-
P

II umlmldx-

, 3:148, pl.
fig. 1 (not |)I "J,
e and not pl.
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1950, ('u«lv

e

Globigerinatella_aff.
and Stainforth,

1951.

g T
B 18 text
2)

r//ummm (Egger)
arker, and  PEmsoN
Rept. Swedish Deep-Sea It
 fi.

Glabigerinite
R,

(part),

Globigerinita naparimaensis Brox
MANN. Conato, Riv. Ital. Paleon.
Strat, vol. 60, (1), p. 30, pl. 3, figs.

1954, Globigeriuita glutinata (E gger). PAR-
KER, Harvard, Bull. Mus. Comp. Zool.,
vol. 111, no. 10, p. 477.
1955, Globigerinita incrusta AK Journ.
!’n]vuntnluy vol. , no. 4, p. 6
-2D.
1957. lwrr/rhru/d/u ambitacrenaLognLicn
nd  TAppAN, Journ. Washington
17, no. 4, p. 114, figs.

Small specimens belonging o this rather
variable planktonic species are found in the
Gulf Coast in marine sediments from Mio-

cene 10 Recent. There seem to be no sig-
nificant differences between the Miocene
specimens and those found living in the

Gulf of Mexico and other waters. The sup-
plementary chamber or umbilical cover plate
is variable in size, number of apertures, and
character of perforations. This chamber may
be bulbous in some specimens and absent in
others. Because of its small size, the speci
may have been disregarded or overlooked
by ‘many Tertiary workers, and i¢ probably
is worldwide in_discribution. Diameter of
plesiotypes, pl. XIII, fig 10, 028 mm; figs.
3, 4, 0.20 mm.

GLOBIGERINA INFLATA d'Orbigny
PL. X111, figs. 17-19
Globigerina inflat D’ORBIGNY, in
BAmKER- W and enriigron, Hist

Nat. 2
aminifeéres, ])
Fossil specimens are typical of the species.
A few individuals were found at 3560 feet
in the South Pass Block 41 well which have
a final small chamber similar to that in
Globigerina nipponica Asano. We have in-
sufficient material to differentiate these two
species. Diameter of plesiotype, 0.42 mm.
We have found G. inflata in the South
Pass Block 41 well as decp as 9440 feet
(Calabrian?), but presence of the species in

Ties
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beds older than this has not been substan-
tiated. Colom (1954, p. 49) has been unable
w0 verify its presence in the Mediterranean
region before Pleistocene time, although Zei
(1955, p. 536) reports it in the Pliocene as
as in the Calabrian of Iraly. Chang
(1960, Table 1) indicates that the specics is
found in beds of both Pleistocene and Plio-
cene age in Taiwan. Occurrence in the
Liuchiubsu mudstone (Pliocene?) of Taiwan
is confirmed by Huang (1960,

GLOBIGERINA cf. G. PACHYDERMA
(Ehrenberg)
PL XIIL fig. 6
| risterospira pachyderma 1
Monatsbericht k. preuss.
Wiss: Bostin o
dristerospird
(1873)

1861,

pachyderma
Abhandl. d. k
Wise. Beriin, p. 380, pl. 1, Tig, 4.
Small specimens, less than 020 mm in
diameter, resemble the cold water G. pachy-
derma. The large size of typical specimens
of this species from the Norch Adantic is
not actained by Gulf Coast specimens, and
it is possible thac most, if not all, of these
small forms are juveniles of other planktonic

specics, possibly of Globigerina  eggeri
Rhumbler. The specimen figured is the

largest found in our material, and the closest
© G. pachyderma. Maximum diameter of
plesiotype, 0.19 mm.

The small size of this globige
its similarities w0 other larger speci
gest that ic s a pacdomorphic form, even in
Recent seas, in which cither direcy or in-
directly as a resule of ccologic conditions the
carly developmental stage of the test has
been rewined during maturity.

GLOBIGERINA PARKERAE ( Loeblich and
Tappan )
PL XII1, fig. 5
lagellosa . Texquem.
'IA\\I\‘H\, 1882), Er-

1909, T

Globigerina
RHUMBLER (not

e nlston - Humboldt-
Sti bl 50,

ARKER, Harvard,
Zool. 111 (10) : 476,

. Globigerina  sp.
Bull. Mus. Comp.

1957, Globigerinita par LOEBLICH and
TAPPAN, Journ.

Sci., vol. 47, no. la-c.

Our small Pleistocene specimens fall with-

in the range of variation of Recent speci-
mens from the Gulf of Mexico. The senior
writer collected this species from the Mio-
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cene Buff Bay locality in Jamaica, and ic has
been observed in the Upper and Middle
Tertiary of the Gulf Coast. Diameter of
plesiotype, 0.21 mm.

GLOBIGE! Rl'\‘.\ RUBRA d ()lbwn\'
Pl

1, figs. 11,

1839. (/rrbyr/r/r//u rubra b’ ()km( NY in DE LA
Sacra, Hist. Phys. Pol. Nat. Cuba
“Foraminiferes,” p. 82, pl. 4, figs.,

2-14.

1880. l/u/u(/umu 4/(!0;!/!!7/!\' SEeGU
om.Ace (3) VI, p.
XVII, ff. 16, Hw

1927, r.mm,/, rinaeyclostoma_ GALLOWAY

nd WissL
vol.

% urn. Paleontolog
1, no. 1, p. 42, pl. 7, figs. 8, 9.

Specimens belonging to this species can
usually be recognized by the height of the
final chamber, the posicion of the aperture,
and the character of the wall. Variations are
seen, however, in the size and shape of the
test, number of chambers in the final whorl,
and in the size and shape of the aperture.
These variations scem o be shown by the
species everywhere that it is recorded. Di-
ameter of plesiotype, pl. XII, fig. 11, 0.44
mm; pl. XII fig 12, 0,32 mm.

In addition o the typical form, clongate
specimens are often found. These appear to
belong with Globigerina elongata d Obigny
We are undecided as to whether this is an
individual variation or whether i should be
considered of subspecific or even specific
ran

GLOBIGERINA TRILOBA Reuss
PLXIIL figs. 15, 16
1850. Globigerina trilsba Reuss, Denkschr.
kad. . Wien, vol. 1, p. 874, pl.

41, fig. 11.
Globigerina \u(url»/mu H. B. BRADY,
Geol. Mag., vol. 4

1879, Globigerind sacoulifera H. B. Bravy,
Quart. Journ Mier. Sci., vel. 19, 1
1884, (.Ml)vymnm dueaulifera H. B. Buavx,
ept. Voy. Challenger, Zool., vol. 9.
p. 604, pl. w figa, 11-17; p1. 82,
4.
This species is interpreted o include

forms with the sac-like final chamber ob-
served in some specimens as well as forms
in which this type of chamber is not de-
veloped. The group may be recognized by
the sphericity of the later chambers (exclud-
ing the sac-like chamber), the position of
the aperture with respect o carlier chambers,
and the character of the wall which is more

Gulf Coast Pleistocene Foraminifera

coarsely puncta
tonic species.
mm

As in Recent and Tertiary sediments,
Pleistocene specimens with and without this
clike chamber (probably a reproductive
stage) coexisted

te than in most other plank-
Diameter of plesiotype, 0.53

GLOBIGERINA UNIVERSA (d'Orbigny )
PL XIII, fig. 7
1889, Orbulina universa »ORmGY
Sacra, Hist. Ph y
Foraminiferes

1816, Globigerina bilobata o
aminiféres les du_bassin 'terti-
aire de Vienne, p. 164, pl. 9, figs. 11-
14,
1941, Urbu/mu bilobata (d’Orbigny). PaL-
o, Men, Soc. Cubana IHist. Nat,
ol. 15, p. 286, pl. 28, fig
1951. ()/Vm[mﬂ suturalis | BRONNIMANN
Conty. Cushman Found, Foram, es.
vol. 2, part 4, p. 1: ¥
1 )«, 105 h*\l A;:
l 5 tex
- 15- l , 19-
1956. hymlru/um bilobata (d ()vhuy -
Brow, Micropuleantology, vol. 2, no.
» pp. 69-70,
The “Orbulina u/lm.l/ﬂ il Bt

forms of various authors are present in very
low frequencies. The typical G. mniversa
form is abundant in deep wacer incervals
throughout the Pleistocene. This plankconic
species has almost universal distribution in
Middle and Upper Tertiary sediment
well as in Recent scas

We hold with Hofker (1959, p. 8) that
Orbulina and Biorbulina forms are reproduc-
tive stages of other globigerines and have no
value as genera. It is not unlikely that all of
these forms, to which various specific names
have been given by as many authors, repre-
sent the variable reproductive stages of a
single long-ranging globigerine specics. D
améter of plesiotype, 0.46 mm

-

GLOBOROTALIA HIRSUTA (dOrbigny)
PL X1V, figs. 6-9

1839, Rotalina hirsuta n'ORBIG Bar-
KER-WEBB and BewrazLor, Hist. Nat.
Lles mem, vol. 2, pt. 2, "lmdmm\.
., p. 131, pl. " Bigs. o
1955, Globororilis m.wu X ny) .

HLEGER, PAR
Sivedich Deeprsea. Bxpod

vol. VII, Fasc. 1, p. 19, pl. 4, figs. 1-

The criteria of Phleger, Parker, and Peir-
son in the above reference are followed for
recognizing. this plankronic species. Forms

and Pemsox, Repts
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which are biconvex are referred to G. hirsuta.
Similar forms which are plano-convex are
referred w G. punctulata (dOrbigny). The
close relationship between these two specics
groups as suggested in this reference is sup-
ported by our Pleistocene material. In some
cases, however, separation is arbitrary. Typi-
al specimens of G. hirsuta occur in  the
marine bulw (Akers and Holck,

. Diameter of plesiotype,
mm; pl. XIV, figs

_pls. 1 and 3
pl \lV np, 8, 9
6.7, 034 mm.

s occurs in the subsurface Mio-
cene of Louisiana and in the Choctawhat-
chee stage of the Florida Miocene. It has
been identified in the Caribbean Miocene
under various other names and is probably
the form referred to by Drooger (1953, p.
143) as Globorotalia canarsensis (d'Orbigny)
from the Pleistocene and supposed Miocene
of Aruba. The senior writer has also seen
the species in the Pliocene of Italy and the
Miocene Suva of F

GLOBOROTALIA MENARDII MENARDIT
(dOrbigny)

PL X1V, figs. 1() 15; PL XII, figs. 13-15

Rotalia menardii p'ORB) A

N 7, p. 273, no. 26;

nn. S
Mode
1o.

Pulvinuling monardii. (dorbigny)
3. BranY, Rept. allenger,
ol vol. b, p 850, pli0n, figs, 15,

This_planktonic group has variable char-
acteristics, some of which are size, thickness
of the test, thickness of the keel, number of
chambers in the final whorl, inflation of the
m.unbm on the umbilical side, lobulation
of d mpmm and direction of coiling.

g direction is over 90% sinistral
lhmu;Ju)m the Pleistocene of the Gulf Coast,
except for a zone near the base of the “upper
marine  be interval, specimens
distince from G. menardii miocenica are in-
variably dextral. Diameter of plesiotype, pl.
\|| figs. 13-15, 0.70 mm; pl. XIV, f|§,\ |’

5, 044 mm; pl. XIV, figs. 10, 11, 03
mm; pl. XIV, figs. 14, 15, 0.57 mm.

The literature contains numerous “identi-
fications” of this form in beds of pre-
Pleistocene age. Both literature and samples
have been examined by the senior writer,
and in*no case has a pre-Pleistocene speci-
men attained the large size observed ia
Recent and Pleistocene individuals. Large
related Globorotalia in South American and
Pacific Tertiary sediments invariably differ

H.
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in the number of chambers or (and) the
height of the spirc. Among these have been
described G. menardii multicamerata Cush-
man and Jarvis, G. menardii tumida (H. B.
Brady), and G. menardii fij ensis Cushman.
Small forms from the Upper Miocene of the
Gulf Coast, Venczuela, and Trinidad which
have been grouped under G. menardii
menardii seldom exceed half the diameter
of large, compress ccent specimens
Whether these larger, more oblong form
are actually descended from Upper Miocene
Globorotalias presendy included in the same
ather than arising from another group
G. menardii- tumida, G. menardii
/,,unm or G. menardii mu//, amerata
tive. Indecd, variation observ-
e e R

is not well understood, and it is not im-
probable that the group is polyphyletic.
OBOROTALIA MENARDI MICCENICA

D. K. Palmer
PL X1V, figs. 1-5; 1921

1945, (,'lulmr'nmliu nu'mn'tli (d’Orbigny)
var. miocenica MER, Bull
Amer. 1lonmolnzy, Vol. 29, no. 115
p. 70, pl. 1, fig.

This form is not u ..xu, found above the
lower parc of the “upper marine beds”
(Akers and Holck, 1957, pls. 1 and 3) of
coastal and offshore Louisiana. The fre-

quency of the subspecies in this part of the
Lower Pleistocene is a criterion for recog-
T S o e p(mmm by
means of well samples. A few small s

e e T L et o
cene section (one at 1270, one at 1436, one
at 1454, and one at 1609 feet in the South
Pass well).

Approximately 200 topotypes from the
Miocene of Jamaica were examined for
comparison with Louisiana Pleistocene speci-
mens. About 90 per cent of these Jamaican
specimens are flat on the spral side and
have a high umbilical side, The remainder
are biconvex. In our Pleistocenc samples,
this relationship varies. In some of the as-

>mhL|1,gs approximately 90 per cent of the

imens are plano-convex. In other sam-
R e e e
convex with only occasional plano-convex
specimens. As in the Miocene Jamaican a
semblages, however, all specimens observed
are coiled dextrally. Diameter of plesiotype,
pl. XIV, figs. 19-21, 0.48 mm; pl. XIV, figs.




047 mm; pl. XIV, figs. 1, 2, 0.40 mm

Specimens approximating the form of G.
menardii miocenica and also dextrally coiled
are found in the Choctawhatchee Stage of
the Florida Miocene and in well samples
from the Pliocene and Upper Miocene of
coastal and offshore Louisiana. This forami
nifer is also reporeed from the Upper Mio-
cene of Morocco and the Dominican Re
public, and typical specimens have been
examined from cores in 3570 meters of
water off the castern coast of the United
States (D. B. Ericson, personal communi-
cation ). This latter occurrence and the oc-
currences in Aruba assumed by Drooger
(1953) t0 be Miocene may be of Pleistocene

ag

GLOBOROTALIA MENARDI MULTICAMERATA
Cushman and Jarvis

PLXIV, figs. 22-25
(Iu/mm/u/w uuuurdu (d’Orbigny)
multicamerata  CUSHMAN and
Journ. Paleontology, vol. 4,
,yv 367, pl. 34, fig.
specimens are  found
Globorotalia menardii miocenica in the
per marine beds” of the Gulf Coase Plei
cene. In these samples, it is possible that
such forms are aberrant individuals of the
Globorotalia menardis miocenica group. Boch
forms arc always dexcrally coiled, and they
are similar in convexity. Topotypes of G.
menardii multicamerata from the lowest
zone of the Buff Bay Formation of Jamaica
are also invariably dexcral, buc the kel is
variable in thickness. Jamaican specimens
may casily be separated into a thick-keeled
group and a thin-keeled group. A higher
zone in the Buff Bay Formation yiclds forms
collected by the senior writer which are pre-
dominantly thin-keeled and sinistrally coiled
the ratio being 12:1 in favor of sinistral

X1V, figs

1930

with
up-

coiling. Diameter of plesiorype, pl.
L 23, 0.55 mm; pl. XIV, figs. 24, 25, 094
mm.
There is similarity becween the individ-

uals of this group and Globorotalia menardii
fijiensis Cushman from che Miocene Suva of
the South Pacific Region. The Globorotalia
enardis fijiensis-multicamerata observed by
Swinforch (1948, p. 125) in the Miocene
of Ecundor also scems o belong to the
me group. The relationship of these Glo
borotalias o Globorotalia fobsi lobata Ber-
mudez, another similar Miocene plankconic,

”
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is further interesting and poorly understood.
The single oceurrence reported from Recent
sediments norch of Cuba (Cushman and
Bermudez, 1949, p. 30) is probably of Ter-
tiary or Pleistocenc age. Presence of this
form in Recent sediments has not been
authenticared

GLOBOROTALIA MENARDII TUMIDA
(H. B. Brady)
PL X1V, figs. 26-

8

1877, Pulvinuling menardii d'Orbigny var.
tumida B Brany, Geol. Magz, vol.
4, p. 294,

1884, Pulv Huhrru twmide H. B. Brapy,

Rept. Voy. Challenger, Zool., vol. 9,
p. 692, pl. 103, figs. 4-6.

Forms are found in the Pleistocene cores
which appear to be intermediate between
Globorotalia menardii- menardii and Glo-
borotalia menardii tumida of Recent sam-
ples. Some of the thicker specimens may
be assigned 0 G. menardii emids, This
variation wichin the Globorotalia menardii
group seems to have begun before the Pleis-
tocene. D. B. Ericson (personal communi-
cation) identified G. menardii tumida in
Pleistocene cores from  the  Atlantic and
Caribbean. Globorotalia menardii tumida is
reported from Saipan in rocks for which a
Miocene age has been assumed (Todd, 1957)
In Taiwan the range has been reported as
Miocene through Pleistocene (Chang, 1960,
Table 1). The form is abundant in the
Pliocene (7) Liuchiuhsu mudstone of Tai-
wan (Huang, 1960, Table 1), and the senior
writer has it from the Miocene (7) Suva.

GLOBOROTALIA PUNCTULATA (4 Orbigay)
PL. XIIL figs. 20
Globigerina

pmr(/ulu[u oGy,
8.

Ann. Sci. Nat., vol.
1898, Globigering  pumotulain. (l'()l\r\yn.
FORNASINT, Paleont. Ital, vol. 4, p.

210, text. fig.
1,1(/1mmm[m [wmmlum (d'Orbigny).
Pag

R, BIRSON, Repts.
Swedish Deep - Sen Haped, 1047
1945, vol. VII, Fasc. 1, p. 20, pl. 4,

figs. 8-12

This species was found in marine sedi-
ments chroughout the Pleistocenc.  Similar-
ity to G. hirsuta is discussed under that spe-
cies. An excellent synonymy is concained in
the reference above by Phleger, Parker, and
Peirson. Maximum diamerer of plesiotype,
0.60 mm; thickness, 0.34 mm.
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G. punctulara bas been identified by the
ter in the Ecphora Facies, Choctaw
hatchee Stage, of the Florida Miocene, It
is uncommon in the subsurface Miocene of
Louisiana. The species is also reported from
the Miocene of Jamaica and Taiwan and the
Pliocene and Pléistocene of Italy.

senior w

GLOBOROTALIA TRUNCATULINOIDES
(d'Orbigny )

PL X1V, figs. 16-18
Rotalina luuuulu/uumln
in !\Itll EBE
.

1839.

ORI
i

Lot
L2, pt. 2
2, figs.

. les

As in Recent sediments, the species has
variable characteristics. The periphery varies
from acute to rounded. The umbilicus may
be almost closed or it may be open. The
chickness is_perhaps the most variable ler—
acceristic.  The spiral side is always
e T e T
flac to extremely high. Thick specimens are
readily recognized as belonging t this group,
but low specimens are casily confused wich
Globorotalia menardii miocenica, G. hirsuta,
and G. punctulata. The species is present in
marine zones throughout the Gulf Coast
Pleistocene. Maximum diameter of plesio-
type, 055 mm.

G. truncatulinoides is recorded from the
Pleistocene and Upper Pliocene of Traly. We
have also scen ic in the Louisiana Pliocene,
but pre-Pliocene evidenc ccies

Chang in the Pliocene and Pleistocene of
Taiwan. It is abundant in the Pliocene (7)
Liuchiuhsu Mudstone of Taiwan (Huang,
1960, Table 1).

This species was examined for coiling
ratios in cores throughout the Pleistocene of
the South Pass Block 41 well. Shifts in coil-
ing dominance in deep-sca cores from the
North Adantic and adjacent seas have been
useful for correlation (Ericson, D. B, G.
Wollin, and J. Wollin, 1954; Ericson, D. B.,
1961, p. 538). We were surprised and di:
appointed to find that G. truncatulinoides
dominantly dextral in every core where it
was identified by us. Either this portion of
the northern Gulf of Mexico remained a
province in which the species was domi-
nanly dextral throughout the Pleistocene, or
siniscral preferences existed here but were
not observed due to inadequate sampling of
the well. It is possible, to, that plankronic-
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poor intervals, though thoroughly
may be correlative with nearby sediments
which sinistral shifts are present.

sampled,
in

PULLENIATINA OBLIQUILOCULATA
(Parker and mes,

PLXIL figs. 1,2
Pullenia_obliquiloculata
JoNE T I.
Pl 19

1865, PARKER and

s, da,

This planktonic species is known
Upper Miocene to Recent sediments
reported from the Pliocenc of Panama, Plio-
cene and Upper Miocene of the Netherlands
East Indics, Pliocene and Pleistocene of Tai-
wan, and from the Upper Miocenc of the
Dominican Republic.  Diameter of plesio-
type, 0.42 mm.

from
is

SPHAEROIDINE
(Parker and Jones)
PL XIII, figs. 13, 14
phacroidina_dehiscens PARKER ,nm
Joxes, Phil. T rans., vol. 155, p.
pl. 19, fig
This Mx(xu\c o RL- ¢ planktonic spe-
cies is recorded in the Miocene of Louisiana,
amaica, Haiti, and the Dominican Republic
.md from the Pliocene of ltaly and Taiwan.
Maximum diameter of plesiotype, pl. XIII,
fig. 13, 0.50 mm; pl. XIIL, fig. 14, 0.63 mm.

LA DEHISCE!

B. BENTHONIC FORAMINIFERA
ALVAREZINA BRADYI (Cushman )
PLI, fig. 22

1911, Gaudryina bradyi Cusmyax, U, S.
ull. 71, pt. 2, p. 67, text

Ta-c.

1949, A‘m'n» iela bradyi (Gushman). Bit-
MU, Cushman, Lab. Foram. Res.,
Spl'c “Publ. 89-90, pl. 5, figs.
11-

This species is not recorded  shallower
than 155 meters nor deeper than about 800
meters in the Gulf of Mexico according to
Phleger (1951, p. 47). Bermudez in the
reference above gives 2 complete synonymy
and records the species from “the whole of
the Tertiary of the Dominican Republic”.
This specics is recorded from both the At-
lantic and the Pacific Oceans as well as from
various Caribbean Tertiary localities. It has
also been reported from the Miocene of the
Balearic Islands, the Alazan beds of Mexico,
and from Lower Eocene to Quaternary of
Ialy. Length of plesioype, 0.48 mm;
breadch, 030 mm; thickness, 029 mm.
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This form is listed in figures 2 and 3 as
arreriella bradyi (Cushman).

ALVAREZINA CYCLOSTOMATA SINUATA
Akers and Dorman, n. subsp.
PLIL figs. 1,2

The subspecies differs from the typical
only in that the aperture is an elongate, nar-
row, strongly curved, sometimes sigmoidal
slit rather than 4 circular or elliptical open-
ing. The aperwre in our Pleistocene forms
has a thin low lip, whereas the apertural lip
in A. cyclostomata (Galloway and Morrey )
is thick, high, and almost a neck

Holotype and paratype of the subspecies
are from a core at 2420 feec in The Texas

Delta Duck Club, Unic 2, Well 1-4, Sec
1, T218, RI9E, Plaquemines Parish, Loui
ana. Dimensions of holotype: lengeh, 0.95
mm; breadeh, 0.84 mm. Length of paratype,
0.65 mm; breadth, 0.50 mm.

The primary types of Alvarezina mexicana
(Nuteall) from the Terdary of Mexico and
A. barbati (Cushman) from the Tertiary of
California were compared. Cushman’s holo-
type and paratype belong to two distince
species, possibly to different genera. His
paratype is identical with the holotype of
Nutaall.

Hundreds of specimens from the Louisi-
ana Oligocene and Miocene were examined
These are referred by some Gulf Coast
palcontologists 0 A. mexicana (Nuteall),
but it was found thac the aperture in these
forms is variable. At one extreme, it is cir-

cular, as in A. cyclostomata; ac the other
it is clongate-clliptical, sometimes gently
curved. In all cases, the opening has a

thickened lip which is never so low or con-
torted in shape as in the Pleistocene form.

A, mexicana must be considered as a
synonym, or at most, as a subspecies of .
¢yclostomata.  Apparent variations in test
shape may be produced by compaction of
the enclosing clays and shales

This form is listed as Karreriella cyclosto
mata sinuata in figure 3.

This foraminifer with Globorotalia me
nardii miocenica scems to have become ¢
tince in the Gulf of Mexico during the
Aftonian. A. eyelostomata disappeared dur-
ing the Pliocene or upper Miocene.
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AMMONIA BECCARII (Linné) variants

L figs. 14,15
1758, Ammlm becearii LINXE, Syst. Nat,
. 10,
The e .mpk nf ,»m ious American work-

ers is followed in assigning small specimens
w0 A. beccarii (Linné) although these prob-
ably constitute a distince species or several
distince species from the larger specimens in
the Tertiary of the Mediterranean region,
As in Recent sediments of the Gulf of
Mexico, a_high frequency of this group
indicates_deposition in shallow nearshore
waters. Diameter of figured specimen, 0.29
mm.

AMPHICORYNA cf. A. INTERCELLULARIS
(H. B. Brady)
PL VI fig. 4

1881. Nodosaria intercellularis H. B. BRADY,
Quart. Journ. Micr. Sei., vol. 21, p. 63.

1884, \mlﬂ»mm inter v/[ulunx H. B. Brany,
Zool., vol. 9,

Challenger,
, figs. 1-

p. 515, pl. 6
Our Pleistocene specimens usually consist
of only two chambers. The type figure i
Nodosaria cateshyi (shore sands of Cuba)
shows 14 costae.” That of Nodosaria spini
costa (Vienna Basin) shows 18. Our speci-
mens have 20 o 22 longitudinal costae. Our
form seems closer to this Recent Atlantic and
Caribbean species than to any other species
of Amphicoryna or Nodosaria. Length of
figured specimen, 040 mm; diameter, 0.19
mm,
This form is listed in figure 3 as Nodo-
saria of. N. intercellularis H. B. Brady

AMPHISTEGINA LESSONIT d Orbigny
PL. X figs. 32,33

1826, Amphistegina /exwm‘ D'ORBIGNY,
nn. Sei. Nat., vol. 7. 04, no. 3,
oL 17, figs. 14 Modelbs no. 98,

In Pleistocenc beds, this species is re-
stricted 1o calcareous zones. Phleger and
Parker (1951, p. 26) report it as rare in
Recent sediments of the Gulf of Mexico,
except in calcarcous areas. Pleistocene speci-
mens show variations similar to Recent
specimens in chickness of test and size of
umbo. Our specimens are referred o dOr-
bigny's species (Recent of Mauritius) in
the absence of a satisfactory means of sub-
dividing the group. Maximum diameter of
plesiotype, 0.95 mm.

lessonti has been recorded from the
Miocene of Florida, Louisiana, South Caro-




lina, Norch Carolina, Virginia, Venezuela,
Haiti, Jamaica, and the Dominican Repub-
lic, and from the Upper Oligocene of Cuba
This form probably has world-wide distribu-
tion in Middle Tertiary and younger beds.
It is reported throughout the lralian post-
Paleocene Tertiary and from the Pleistocene
uba

Additional investigation may indicate ref-
erence of this form to A. gibbosa d'Orbigny
(see Barker, 1960, p. 228)

shman )

ANOMALINOIDES 10 (C
PL XV, figs. 9, I()

peudoungeriuna

X SHMAN (part

8 p. 1 5

131, Cibicides

(© uw
A

Hvl, UL
AN | (vw( fig.

Pleistocene specimens are very close t0
Recent forms from the Gulf of Mexico
which have been referred to this species by
Parker  (1954). Maximum  diameter of
plesiotype, 0.36 mm; thickness, 0.14 mm.

The species has been reported from the
Miocene of coastal Louisiana, Cuba, Haiti,
Puerto Rico, and the Dominican Republic
and from the Upper Oligocene (2) and Plio-
cene of Cuba

This form is listed in figures 2
Cibicides io Cushman.

nd 3 as

ARCHAIAS ANGULATUS (Fichtel
PL. VII, fig. 3

and Moll)

Nautilus angulatus Fieuren  and
MoLL, Testacea microscopica aliaque,
minuta ex_generibus \xm)lmnm et
uu(v]u\, Wien, Osterreich, p. 113,

22, figs. a-e.
1839, n,/m”/uu. compressa D'ORBIGNY in
Sacka, Hist. Phys. Pol. Nat

raminiferes”, p. 66, pl.

1930. wwnm and
CUSHMAN S. Natl. Mus,,
16, pl. 16, figs.
1956, Archaias uw,umw (Fichtel  and
Moll). Baxpy, U. S. Geological Sur-
vy !mlu\xmn.xl Paper 274-G, p. 192

Although  Archaias compressus (dOr-
bigny) and A. angulatus (Ficheel and Moll)
seem o be distince in some assemblage:
Bandy, in the above reference, has pointed
out that growth sequences show A. angulatus
w0 be quite variable, depending on siz
However, Cushman, in his reference above,
believed the two to be separate and recom-
mended a scudy involving the relationships
of microspheric and megalospheric forms
by means of sections. Pending such a de-
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finitive investigation, A. angnlatus will be
interpreted as including other specics and
varictics of various authors.

This species occurred most frequendly in
the interval 592-610 feet in the South Pass
Block -«1 well. Maximum diameter of plesio
type, 143 mm.

A J7/UNI<1///\ has been reported from the
Tertiary of Puerto Rico and che Dominican
Republic. The range of the specics appears
to be Middle Oligocene to Recent (Ber-
mudez, 1949, p. 174). In Cuba it occurs
throughout the scetion above Middle Oligo
cene (Jaruco) according to Bermudez (1950
p.328).

ARTICULINA AURICULATA (Egger)
PLIL fig. 20
I’I/u/r»luuwl
Immll

vol. 18, pt. 2, p. 245, pl. 3, figs. 1
1950 VAl SHer e (luwm)
PaRkER, Harvard, Bull. Mus. C

111, no. 10, p.

Zool., vol.
fig

Our Pleistocene species seems to be the
same as thac reported by Parker in the above
reference from the norcheastern Gulf of
Mesico. This is very closc to Egger's figures
of specimens from the Indian Ocean. Col-
oration in the species is striking and variable
Some specimens are white. Others are white
for the most part but with a black rim
around the aperwral area. In some speci-
mens only the costae are black, and these
may be cither numerous and closely spaced
or few and widely spaced. Still other speci-
mens are entirely black. The writers ob-
served specimens which become rectilinear
Length of plesiotype, 044 mm; breadth,
027 mm

ARTICH

JLINA MAYORT Cushman
PLIIL figs. 8-10
Avrtienlina_mayori CUSHMAN, Carne-
gic_Inst. '\~hm'tnn Publ. mo. 311,
p. 71, pl. 13,

Only two small ik specimens (at 610
feet) were found in the South Pass Block
41 well. These show the faint costae typical
of the species. This foraminifer is als
corded from the Miocene Chipola Facies of
the Florida panhandle. Length of fragment,
pl. TIL, fig. 8, 034 mm. Length of fragment,
pl. I, figs. 9, 10, 0.38 mm.




No. 1
ARTICULINA PAUCICOSTAT
PLIIL fig. 11

Articulina

A Cushman
1944. pancicostata
ushman Lab. Foram
Publ. 10, p. ll, pl.

Only two specimens (ar 610 feet) were
found in the South Pass Block 41 well. These
are different from A. mayori in having con-
siderably fewer and beuer developed costac,
Our specimens are assigned o A. paucicos
tata although the costac are somewhat ir-
regularly spaced and the number of costae
slightly variable. Lengeh of plesiotype, 0.46
mm.

CUSHMAN,
Res., Spec.
figs. 13, 14,

ERIGERINA CARINATA d'Orbigny
PLXI, figs
l«h'u//umu

carinata

n'OIum;.\y in
1. Nat
. 118, pl.

All specimens of this genus from the

cistocene of Louisiana seem to belong to
a single species. It has been reported from
the Miocene of Cuba, Jamaica, and the
Dominican Republic and from the Pleisto-
cene of Aruba. Diameter of plesiotype,
0.78 mm.

Bic

ERINA IRREGULARIS Phleger and
arker
PLI, fig. 15
I.wrmwuu i egularis Puecer and
. America, Mem.
]\ —l, ])I 1, figs. 16-21
Pleistocene specimens show variations in
size and mineralogy of grains as do Recent
specimens, according to the above reference
It is possible that this group includes several
varicties. The specimens from 2418 fect in
the South Pass Block 41 well may belong
w a different species, but, excepe for size,
they scem to belong here. As in Recent
sediments of the Gulf of Mexico, Pleistocene
specimens from calcarcous zones are com-
posed of shell fragments racher than quartz
grains. Length of plesiotype, 0.71 mm.

1951.

BIGENERINA TEXTU LARIOIEA (Goés)
PLI, figs. 16, 17
(Mru!mu e \mhuwult'u GoES, l\um.l
andL.
no. 9, p. 41, pl. 8, np 387. svv
As in Bigenerina irregularis, a variety of
gglutinated materials is employed in” the
test. In some large specimens from cal-
careous zones, this material consists of the
entire tests of calcareous Foraminifera. In

1894,

Gulf Coast Pleistocene Foraminifera

these cases, the tests usually have a shiny,
polished appearanci

An excellent synonymy is given by Ber-
mudez (1949, p. 67). This foraminifer has
et o e, o o b (o
ribbean-Antillean region and the Gulf of
Mexico and from the Miocene of Florida,
Jamaica, the Dominican Republic, and Mal-
lorca. In Cuba, the range is given as Middle
Miocene 0 Recent. Length of plesiotype,
pl. L fig. 16, 097 mm; maximum breadth,
0.42 mm. Length of plesiotype, pl. . fig. 17,
124 mm; maximum breadth, 0.73 mm.

BILOCULINELLA TODDAE Andersen
PLIIL figs. 25-28
Biloenlinella toddae Amn'le\

isiana Dept. (ml
pt. II, p. 41, pl 6a,
Test small, biloculine in the .xduk. both
chambers inflated, final chamber in some
specimens enclosing all but a small rounded
area of the next preceding chamber; aper-
wral extremity of tesc slightly extended:
aperture semi-elliptical in shape completely
filled by a broad concave toothplate. Maxi-
mum diameter of plesiotype, pl. 111, figs
28, 0.36 mm; pl. IIL, figs. 25, 26, 0.32

1961, Lnu

mm,

BOLIVINA ACEROSA Cushiman

VIIL fig. 25
Bolivina acerosa CusHMAN, Cushman
Lab. Foram. Res., Spec. Publ. 6, p.
54, pl. 8, fig.

Several hundred specimens were found in
a small sidewall core ar 2580 feet in the
South Pass Block 41 well. Well preserved
individuals have clear arcas ac the upper and
inner portion of each chamber. Wall char-
acter in this respect is similar to that in
Bolivina pacifica Cushman, B. transducens
Phleger and Parker, and B. daggarins Parker.
Our specimens were compared with the holo-
type from the Gurabo Formation of the Do-
minican Republic with which they compare
closely in test dimensions, number and ar-
rangement of chambers, and pore arrange-
ment.

The species has not been found in sedi
ments younger than approximately Middle
Pleistocene. 1t is also reported from Middle
Tertiary beds of Cuba and C The
writers have it from the Miocene Buff Bay
locality, Jamaica, and from the Pliocene of
Louisiana. This species is reported from
beds in Aruba believed to be Miocene in age
(Drooger, 1953), but which may be Pleis-

sta Ric:




tocene. Length of
breadth, 0.10 mm;

pe, 0.40

oty mm;
th \(LK\C% 0.09 mm.

Bor T ALATA (Seguenza)
1. VI, fig. 2
l uhu/mu alata

ead. Gioenia Sci.
. 115, pl. 2, fig:

Pleistocene specimens from Louisiana show
considerable variation in breadth, bue this
range of variation seems o be similar to the
range of variation observed in specimens
from ltaly. Our Pliocene specimens from
the vicinity of Cecina, lrly, are identical
with some of the Loui

A, Atti Ac-
vol. 18,

wa individuals i

n
all respects.

The holotype of the species is from the
Pleistocene of Ttaly. Specimens are also re-
corded from the Recent of the Gulf of
Mexico and the Miocene of Jamaica, Vene-
zuela, the Dominican Republic, and Mal-

lorca. Bagg (1904, p, .rs/ recorded this
foraminifer from the Calverc Formation
(Miocene) of Chesapeake Beach, Maryland

It ranges in Ttaly from Miocene to Recent
Length of plesiotype, 0.42 mm; breadth,
0.17 mm,

BOLIVINA ALBATROSSI Cushman
PL VIII, tig. 7
Bolivina u”mf rossi Cusn

MaN, U, 8
atl. Mus, Bull: 104, pt. 5. b 31, pl.

6, fig. 4.

1922

Some of the Pleistocene specimens appear
1o be identical with the holotype from off
the Carolina coast (873 merers of water)
There is variation in the reticulated nature
of the test, however, some specimens being
smooth chroughout while others show re-
ticulations throughout; others have only the
carly portion of the test marked by a net-
work of fine reticulations.

ccording to Phleger and Parker (1951,
p. A1), the species is especially character-
istic of water deeper than about” 200 meters
in the Gulf of Mexico. In the South Pass
Block 41 well, this species was most abun-
dant within the interval 3104 feet o 3490
feet. B. albatrossi is also recorded from the
Miocene of Jamaica. Specimes
lection from Buff Bay identical with
those from Gulf Coast Recent and old

ments. Length of plesiotype, 036 mm;
breadth, 0.16 mm

ns in our col-
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BOLIVINA BANDATA Phlcger and Parker
PL VIII, fig,

1951, Bolivina barbata Pun-m-_k and Par
Ket, Geol. Soc. America, Mem. 46, pt
2, p. 13, pl. 6, figs. 12a,’b,
Pleisocene specimeas acel

plu\ of rhn
species. Length of plesiotype, 042 mn
breadeh, 0.19 mm

BOLIVINA CATANENSIS Seguenza
PL VIIL figs. 3, 21

1862, Bolivina_catancnsis St
Acead. Giocnia Sci. Nat
18, p. 29, ,|

m.'ucn.nl fmm tlw P!vu(cne near CcL n:
The Mediterranean forms reach a lengeh of
0.6 mm whereas our specimens seldom  ex
ceed 03 mm. Recent specimens from the
Gulf of Mexico are approximately the same
as the Louisiana Pleistocene forms. They
are similar o Bolivina goésii, although the
shape of the test is markedly different, being
wider and more compressed in the lateer.
The species ranges from Miocene to Recent
in the Mediterranean region. Types are from
the Pleistocene of Catania, Sicily. Length of
plesiotype, pl. VIIL, fig. 3, 0.25 mm; breadth,
0.13 mm. Lengeh of plesiotype, pl. VII, fig
21, 0.28 mm; breadth, 0.13 ‘mm.

BOLIVINA DAGGARIUS Parker
PL VIIL, fig. 2
daggarius
Found.

\ . 52, pl

1955, Bolivina
('uslnmm Foram,
vol. 6, 81, fie. ¢
Only two \pulm(nx were found whidl
referable o this species. Length of ple
type, 0.26 mm; breadth, 0.06 mm.

Paier, Contr.
Resea

BOLIVINA DIFEORMIS (Williamson)
PLVIIL fig. 8

I858. Testularia vaviabilis Williamson var.
difformis WILLIAMSON, Rec. Foram.
Britain, p. 77, , 167.
1937, Bolivina  difforimis Villiamson) .
1A, Cushman Lab. - Foram.
Spec. Publ. 9, pp. 164-165, pl.

s, 13-17.

A single specimen, probably a juvenile,
was found at 545 feet in the South Pass
Block 41 well. The length of the specimen
is only 0.19 mm; breadth, 0.13 mm. Numer-
ous localities are given by Cushman in the
above reference. Some of these are from the
present waters about the British Isles north-
ward to the coast of Norway, and possibly
into the Mediterrancan. There are also nu-




No. 1 Gulf Coust Pleisto
merous records for the species in the Pleis-
tocene clays of England and Treland

BOLIVINA FRAGILIS Phleger and Parker
PLVIIL figs. 14, 26

Is’ﬂ/um(r Yr(l/lllw PHLEGER and PAR-

eol. Soc merica, Mem. 46,

gs. 14, ta, b.

1951,

1\.

This species is rare in the Gulf Coast Pleis.
tocene. It is present in racher high fre-
quencies in only two cores in the South Pas
Block 41, well, 1100 feet and 2238 fect.
Specimens at 3258 feet are not typical and
may belong to another specics

Pleistocene specimens show  considerable
peripheral variation. Some, like the holotype.
have a distince keel, but others have a sub-
acute periphery. There is also variation in
the costae which are distinct in some indi-
viduals but faint to absent in others. Only
a few of our specimens have a short spinc
at the initial end. Length of microspheric
plesiotype, pl. VIIL fig. 26, 0.59 mm;
breadth, 0.19 mm. Length of megalospheric
plesioype, pl. VI fig. 14, 042 mm:
breadth, 0.18 mm.

BOLIVINA Gofistt Cushman
fig. 1
CUSHMAN,

pt. 3, p. 34, pl.

»

Natl
6,

Bolivina goés
Mus, Bull. 104,
fig.

Pleistocenc specimens are identical with
Recent forms from the Gulf of Mexico in-
cluding homeotypes of Phleger and Parker
(1951, pl. 6, fig. 13). The species is also
reported from the Miocene of the Domini-
can Republic. Length of plesiotype, 0.42

mm; breadth, 0.25 mm.

BOLIVINA HASTATA Phleger and Parker
PLVIIL fig. 12
Bolivina hastata PHLEGER and
i Geol, Soz, Ameriea, Mem.
2, p. 13, pl. 6, figs. 18a, b, 19.

Pak-
16, pt.

1951,

in

This species closely resemble
the larger Bol'vina fragilis
like B. fragilis, it shows variation in
costae, most of Pleistocene specimens
being smooth. Nearly all specimens have an
apical spine. Length of plesiotype, 0.32 mm;
breadth, 0.13 mm

many
and,
the

respects

the
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BOLIVINA L it Phleger and Parker
PL VIIL fig. 5
1. Bolivina lowmani PHLEGER and PAR-
lrk Geol. S Mem. 46, p
2, p.
“This species occurs in abundance in 6 feet
of water ac the present location of the South
Pass Block 41 well. The species was also
found in this boring ac a_depth of 4900
feet, near the top of the Pliocene, as well
as in marine intervals chroughout the Plei
tocene.  Length of plesiotype, 0.23 mm:
breadh, 0.09 mm.

195

BOLIVINA MINIMA Phleger and Parker
PL VI, fig. 11

1951, Bolivina minima PHLEGER and PAr-
Ken, Geol. Soc. America, Men. 46, pt.
14 6, figs. 22a, b, 25; pl. 7,

This distinctive species is rare in the Gulf
Coast Pleistocene. Fossil specimens are iden-
tical with the holorype and paratypes from
the Gulf of Mexico. The species resembles
Bolivina catanensis Seguenza from which it
asily discinguished by its serrate margin
A e e ey Length of homeorype,
0.29 mm; breadth, 0.14 mm

BOLIVINA ORDINARIA Phleger and Parker
PL VIIL fig. 4
Bolivina simplex PHLEGER and PAR-
(not B. interjuncta Cushman
simplex Cushman and Ren
, Geol. See. 16,
p- 14, pL. 7, figs. 4-6.
livina mzlmmm PHLE and PAR-
ek, Contr. Cushman Found. Foram.
Res., vol. 3, pt. 1, p. 14.

A few specimens are identical with the
holotype and paratypes from the Gulf of
Mexico. Length of plesiotype, 0.23 mm:
breadch, 0.13 mm

1951

em.

Bol

BOLIVINA PACIFICA Cushman and
McCulloch
PL VIIL fig. 17
lurh' ina acerosa Cushman var. pacifi-
ca CUSHMAN mn! McCuLLocH, Allan
fieaan A\DL‘(M vol. 6, no. 4,
b 185, BIL 5T, Tigs,

Paratypes of B. aceros /W/“., borrowed
from the U. S. National Museum show simi-
larity to holotype of B, Cushman
only in e bt Gttt spe-
cies is less compressed. The two forami-
nifers do not appear so closely related as in-
dicated by Cushman and McCulloch. Pleis-
tocene specimens of B. pacifica show varia-

1942,

acerosa
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tons in size and width of test but include
¢ dimensions of primary types in the range

Our specimens have distinct,
clear areas at the upper and inner portion
 cach chamber as do specimens from the

acific Recent described by the above au-
thors. In this respect, B. pacifica resembles
B. translucens Phleger and Parker and B
Parker. Length of plesiotype, 0.32

 breadth, 0.13 mm; thickness, 0.06 mm.

f variation,

1ggarius

BOLIVINA PLICATELLA (\hhm an
PL. VIII, fig.
Bolivina /r/!((th”u Cu

HMAN,
" 10

Small, mn(quu\( specimens occur in the
lower part of the Pleistocene section, par-
tcularly in the sidewall core ac 3258 feer
in the South Pass Block 41 well. These com-
pare_closely with topotypes from the type
locality, cut in road lL.\dmg 0 Warson's
Landing, Apalachicola River, Liberty County.
Florida. This species has also been reported
from the Pliocene of N. Carolina, Florida,
and Cuba, and from the Miocene of N. Caro-
lina, Maryland, and the Buff Bay Formation
in Jamaica. Cushman reported it in the
Pleistocene of the Panama Canal zone and
as living in the W. Indian region and south-
ward. There is close similaricy with Bolivina
psendoplicata Heron-Allen and Earland with
which there may be an infraspecific rela-
donship. Length of plesiotype, 0.19 mm;
breadth, 0.16 mm

BOLIVINA SPINATA Cushman

PL VIIL fig. 10
Bolivina striatula Cushman var. spi-
nata_CUSHMAN, Cushman Lab. For-
am. Res., Spec.” Publ. 6, p. 59, pl. 8,
figs. 9a, b.

Typical specimens were found only in the
uppermost beds of the Pleistocenc. They
were compared with the holotype from north
of Puerto Rico. Length of plesiotype, 0.48
mm; breadth, 0.15 mm.

1936,

BOLIVINA ¢f. B, STRIATULA Cushman

1 VI, fig. 9

striatula C IMAN, Carne-
W Shvm.'.m\, Publ.
L pl. 3, fig.

Due to the Qm‘;mcm:\l condition of the
few small forms found, chis reference is
made with reservations. The two Pleisto-
cene specimens from 578 feet in the South
Pass Block 41 well are relatively wider than

922 Bolivina

gic Inst
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Recent specimens from the Gulf of Mexico
Length of figured specimen  (incomplete
test), 0.40 mm; breadth, 0.17 mm.

B. striatula bas been reported from  the
Pleistocenc of Florida, and from the Miocenc
of Jamaica and the Dominican Republic.

BOLIVINA SUBAENARIENSIS Cushman
PL VIIL figs. 20,28
1899, Bolivina acnariensis FLINT (part
mat, Contal, Rept L. s
(1897) D.
1922 Imhunu wbm Gt

& 5
S 8 Alm Bull. 104, pt.
46, pl 4, ht.

Typical specimens are abundant in a sidc
wall core ac 3490 feet in the South Pas
Block 41 well. The type of this species is
from 250 fathoms southeast of Nantucket
Cushman records it in the reference above
as common from south of Nova Scotia tc
Cape Hatteras. Our specimens were com
pared with the paratypes.

It is interesting that the typical form and

the two foraminifers as sub-
species, Bolivina  subaenariensis  mexicana
Cushman and B. swbaenariensis lucida, n.

subsp., occur in the same sample (3490
feet). At 3540 feet in the same well, how
ever, B. subaenariensis occurs frequently to
the exclusion of both subspecies. The acrual
genetic relationship of these three sympatric
forms is unknown. They may belong o dis
tince biologic species. ~ Gradations cannot
be discerned between these groups in our
samples. Further data toward determining
whether these forms are truly allopatric in
modern seas as implied by Cushman in the
above reference would be interesting. Length
of plesiotypes, 0.53 mm, 0.50 mm: breadth,
023 mm, 021 mm; thickness, 0.11 mm,
0.09 mm.

BOLIVINA SUBAENARIENSIS LUCIDA

Akers and Dorman, new ~ul)< pecies

PL VIIL figs. 2, 18, 2

ltuh namH B. Brapy
Ro Soc. Edin-

18811882,
(not
nnuh. o711,
Bolivina aena
ept. Voy. Ohallenger,
p. 423, pl. 53, figs. 10,
m ina subaenarisnsis Cnstomarye
N, Cushman Lm,. Foram

ina aenar
sta), Pro

1884,

ensis T B. BRapy,
/uul vol. 9,

Cus
Tos.

Spec, Publ. 0. p.
Bolivina kr(lun nariensis Ci man.
Droocer,  Con man  Found.

Foram. 1, pt. 4, p. 1

21,

Rl o i
11-




Distince differences are scen in this form

from  Bolivina  subaenariensis  mexicana
Cushman. Our specimens probably belong

© the same group as those mentioned by
Sushman in the above reference from the
Atlantic coasts of Europe. The subspecics
differs from the typical in having higher,
less oblique chambers and clear instead of
opaque chambers. B. subaenariensis lucida
differs from B, subaenariensis mexicana
Cushman in having fewer costac and in that
the costac do not extend so close to the
apertural end of the test. In these respects
our subspecies is closer to the typical than
is B. subaenariensis mexicana. B. subaena-
riensis lucida differs from both the typical
and B. subaenariensis mexicana in that the
sutures are limbace with considerable in-
crease in limbosity at the median line. Our
subspecies has a short spine ac the apical
end as do the other forms. The test is thin

and fragile. OF several hundred specimens
examined not one was entire. Length of

holotype (pl. VIIL fig. 25 ), 0.63 mm; width,
0.25 mm. Length of paratypes, 0.55 mm,
0.45 mm; widch, 0.21 mm “for both speci-
mens.

Holotype and paratypes are from the core
at 3300 feet in California Company State
Lease 2553, well number 1, South Pass Block

., Plaquemines Parish, Louisiana. Drooger's
specimens from Aruba (see above reference)
seem o belong o this group, buc their age
may be Pleistocene racher than Miocene

BOLIVINA SUBAENARIENSIS MEXICANA

shman
PL VIIL figs. 13,19

1922, Bolivina  subacnariensis
var, mericana CUSHMAN, U. S. Natl.
Mus., Bull. 104, pt. 3, p. 47, pl. 8,

Bolivina subaenariensis mexicana and B.
lowmani occur most frequently in the Gulf
Coast Pleistocenc of all representarives of

this genus. Length of plesiotype, pl. VIIL,
fig. 19, 0.50 mm: breadth, 021 mm. Length
of plesiotype, pl. VIIL, fig. 13, 0.42 mm;

breadth, 0.23 mm

The holotype of ¢his foraminifer is from
the Gulf of Mexico. Miocene occurrences
are reporced for Jamaica and the Dominican
Republic. The writers have it from the Lou
isiana subsurface Pliocene.
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BOLIVINA SUBSPINESCENS Cushman
PL VIIL, figs. 6, 15

Bolivina  subspinescens CUSHMAN,
U. S. Natl. Mus., Bull. 104, pt.
P48, pl. 7, fig. 5

Fossil specimens are typical of the specie
Most records for this species in the Adantic
and Gulf of Mexico are decper than 50
metess. It is reported from che Miocene of
Egypt. Length of plesiotype (fig. 15), 0.29
mm; breadth, 0.15 mm.

Forms are common in the lower par of
the Pleistocene, particularly in the core at
3258 feet in the South Pass Block 41 well,
in which che basal portion of the chamber
are only slightly granular. Although this re-
sults in a somewhac different appearance
from che individuals with short spinc:
forms are considered here as variants.
is done largely on the basis of variation
noted by Cushman in the above reference
Length of figured variant (pl. VIIL, fig. 6),
0.23 mm; breadch, 0.11 mm.

BOLIVINA ¢f. B. SUBTENUIS Cushman
PLVIIL fig. 35

Iu/y/mﬂ subtennis CUSHM

Lab. ! m >m\ lw\, »\Du
p. 57, pl.

A single, bmkm wp(um(n may belong to
this group. Specimens from the Recent of
Samoa are greadly compressed, and chis
also a distinctive characteristic of our Plei
tocene specimen. Apercural comparisons can-
not be made, however, due to the damaged

1936.

N, Cush
Publ

condition of our specimen. Length of fig-
ured specimen  (incomplece), 042 mm;
breadth, 0.29 mm; thickness, 0.12 mm.
BOLIVINA THALMANNI Renz
PL VI, fig. 2
1918, Bolivina thalwai RESZ, Geal. So

nerica, Mem. 32, p.

A few specimens are mfurcd to this sp
cies although they are not as close 0 the
holotype as are Louisiana Gulf Coast Mio-
cene specimens. Pleistocene individuals, par-
ticularly those from the Afconian beds, ap-
proach the dimensions of the holotype from
the Pozon Formation in northern Venezuela,
but the characteristic ridges are less sharp
than chose in the Tertiary specimens from
the Gulf Coast and Venezucla.

Some of our forms seem o be intermedi-
ate between Bolivina plicatella Cushman and
Boliving thalmanni Renz. Bolivina plicatella
is smaller, and the longitudinal ridges are




less distinct than in the Pleistocene forms.
Possibly these two  species belong  with
Bol. psendo-plicata Heron-Allen and
Earland in a group of Bolivinas probably of
subgeneric rank in which the test is thick
and the wall deeply reticulate. Length of
plesiotype, 0.40 mm; breadeh, 0.26 mm.

ina

BOLIVINA TRANSLUCENS Phleger and
Parker
PL VIIL fig. 33
lww!muu
Geol. St 0 Am

1. Bolivina PHLAGER and
PARKER, Mem. 46,
pt. 2, p. T4a, b.

Only a few specimens were found; these
seem o be identical with the holotype and
paratypes from the Recent sediments of the
Gulf of Mexico. Length of plesiotype, 0.21
mm; breadth, 0.08 mm.

BUCCELLA H ANNAL (Phl
PL X, figs. 3,4

and Parker )

1951, Epouides hapai Pitscei and Pan-
w (America, Mem. 16,

figs. 1la, b,
In the Souh Pass Block 41 well, fre-

quencies are low in beds below the Mont-
gomery Formation. Diameter of plesiotype,
0.27 mm; thickness, 0.17 mm.

BUCCELLA sp.
PL X, figs. 29, 30
Two specimens of a small, tightly coiled
clla were found at 2
h Pass Block 41 well
tinctive from both B. hamnai and B. mans-
fieldi in its tight coiling and relatively high
spire. Additional specimens are needed for
wdequate description of the speci
of figured specimen, 0.23 mm;
ness, 0.15 mm.

Buc

Diame-
thic

ter

BULIMID

ACULEATA d Orbigny
PL VIL fig. 3

Bulimina aculeata

Sei. Nat., vol. 7,

b (m]u(‘\
269, no. 7.

Frequent in the South Pass Block 41 well
at two horizons, 3490 and 3574 feet. The
species is not common in other zones of the
Pleistocene section. Phleger and Parker

1951, p. 44) record it as present in the
Gulf of Mexico ar depths usually greater
than 500 meters. The shallowest mmd in
Adantic is at 100 meters. forami-
nifer is also recorded from the Miocene of
Mallorca, Moracco, Jamaica (Cushman and

, Anmn

the
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Todd, 1945, p. 39), and the Dominican Re-
public (Bermudez, 1949, p. 179) and from
the Pliocene and Miocene of Traly. Length
of plesiotype, 0.40 mm; breadeh, 0.28 mm.

BULIMINA ALAZANENSIS SPATIOSA
Cushman and Todd

PLVIL fig. 37

dlazancusis Cushman var

and Tonn, Cush

Res., Spec. Publ

p. 40.

1945.

Bulmina

.
15, Sharcn, Ma
Specimens of Yarmouth age are identical
with our topotypes from the Miocene locality
1.2 mile cast of Buff Bay, Jamaica. The spe
rare in the South Pass Block 41 well
but it is common at 1830 feet in California
POD. no. 7, South Pass Block 24 Field
Length of plesiotype, 0.82 mm; breadth
0.46 mm

BULIMINA MARGINATA d'Orbigny
PL V! 14,39
Buliming marginata YORGIGNY, Ann
Sei. Vol. 7, p. 269, no. 4, pl.
figs.

Nu
10»1_.

Pleistocene specimens, like Recent forms
from the Gulf of Mexico, are variable. Two
varianes are figured. Length of plesiotype,
pl. VIL fig. 14, 038 mm; breadch, 0
Length of plesiotype, pl. VIL, fig
mm; breadth, 0.32 mm.

The species has been identified from sev-
eral Caribbean localitics of Miocene age and
from the Miocene of Louisiana and Flo
In Ttaly the range is Upper Miocene to
Recent

39, 042

da.

BULIMINA PATAGONICA d Orbigay
PL V1L fig. 38

Bulimina patagonica ORwG

vol. 5, pt. 5, “Fo.

. Voy.

Specimens were compared with the holo-
type of Bulimina patagonica d Orbigny var.
labra Cushman and Wickenden from off
hile. Some of

our forms are entirely
smooth, and they are identical with the va-
riety in size and other aspects, but others

have shore spines ac the bases of che cham-
s. Our specimens are referred to the spe-
cies instead of the variety, therefore, on this
evidence that the ornamentation is variable.
We have also scen this species in Recent
samples off the coas Lengch
of plesiotype, 0.27 mm; breadth, 0.15 mm.




No. 1

BULIMINA SPICATA Phleger and Parker
PL VIL, fig. 22
Bulimina spicata Phleger and Parker,
Geol nerica, Mem. 46, pt
-¢, 30, 31,

Pleiscocenc specimens w rtu)mmlu( with
the holotype and paratype from Recent sedi-
ments in the Gulf of Mexico. Phleger and
Parker (1951, p. 44) record the species in
the Gulf of Mexico at depths greater than
about 100 meters. Parker (1954, pp. S10-
S11) records it deeper than 70 meters in
the northeastern Gult of Mexico. Length of
plesiotype, 021 mm; breadth, 0.13 mm

BULIMINA S Cushman
ho 15
!»ulmmm \/rm/u d' ()Hnun\ var.
cana CU Ah, Natl.
Bull. H\L 8, p. 95, ])l _’1 fij
Comparisons were made with the holotype
and paratypes from the Adlantic Ocean. The
species is common in the Gulf of Mexico,
especially below about 200 meters (Phleger
and Parker, 1951, p. 44). It also occurs in
middle latitudes of the Adantic from 80
meters to 2430 meters.  Our Pleistocene
specimens also scem t0 be identical with
individuals from che Miocene locality 1,2
mile east of Buff Bay, Jamaica. Length of
plesiotype, 038 mm; breadeh, 0.32 mm
BULIMINELLA cf. B. BASSENDORFENSIS
Cushman and Parker
PLL VI, fig:

mei-
Mus.,

1937, Buliminella bassendorfensis CUSHMAN
KR, Contr.” Cushman Lab.
. vol. 13, pt. 1, p. 40, pl.

Small specimens are identical with Recent
specimens from the Gulf of Mexico which
have been referred questionably to this spe-
cies (Phleger and Parker, 1957, p. 17;
Parker, 1954, p. 509). Variants occur at
3520 feet in the South Pass Block 41 well
which are approximately twice as large as
Recent individuals from the Gulf of Mexico
Most of these tend to be subfusiform, and
all specimens at this horizon show a well-
developed busal spine. One individual has
wo small basal spines. Andersen (1961, p
87) may be correct in referring this form to
a new species, Buliminella morgani Ander-
sen, although  specimens from the Pleisto-
cene and the Gulf of Mexico Recent are
similar o the types of B. bassendorfensis
from the Oregon Oligocene. Length of fig-
ured specimen, pl. VIL, fig. 7, 027 mm;
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breadth, 0.08 mm. Length of specimen, pl
VII, fig. 4, 0.46 mm; breadth, 0.17 mm
Length of specimen, pl. VII, fig. 5, 0.36 mm:
breadth, 0.16 mm. Length of specimen, pl.
VI fig. 6, 0.36 mm; breadh, 0.18 mm

BULIMINELLA ELEGANTISSIMA (d'Orbigny)
PLL VL, fig. 36
r/r(]r!y!/h\HHH 'Ol
\[mul ol. 5, pt
; ! , fig 3, 1 1
B. elegamissima was described from off
the west coast of South America. It is found
in the Gulf of Mexico from beach sands to
385 meters (Phleger and Parker, 1951, p.
7) and from 15 meters to 90 meters off
Maryland (Parker, 1948, p. 222). The senior
writer has found it to be most frequent off
the coast of Louisiana at depths less than
50 meters. This species has been reported
from the Pliocene-Pleistocene and the Mio-
cene of the Dominican Republic. It is also
reported from Pliocenc to Recent of Cuba
and from the Miocene of Florida. Only a
few very small specimens were found. Length
of plesiotype, 0.15 mm; breadth, 0.07 mm.

1839,

REIGNY,

Bulimina
oy, Amér,
aminiféres

Canciis saca (4 Orbigny)
XI 2

1839, Rotalina_sagra

v nmm,
Sacra, Hist. Phys. Pol
“F re

Y in DE LA
Nat. Cuba,

b 71, ol 5, figs

A subdivision of Recent and Pleistocenc
Caneris does not seem practical with present
data. It seems advisable, therefore, o refer
all our specimens o the above specics, al-
though some variation may be observed in
length of test, curvatre of sutures, nawre
of periphery, and other features. Length of
plesiotype, 046 mm; breadth, 0.33 mm;
thickness, 0.17 mm

This species group is widely reported from
the Recent of the Aantic, Caribbean, and
Gulf of Mexico and from the Miocene of
the Caribbean and the Gulf Coast. It is al-
most worldwide in distribution both in Re-
cent seas and in Terciary sediments.

SIDULINA CURVATA Phleger and
arker
PL X1, fig. 5
Cassidulina (mrulu al
PARKER, ,(lol ca, Mem.
46, pt. 6, pl. 14, fu:~ oﬂ b.
Fossil specimens were compared with the
holotype from the Gulf of Mexico. Diameter
of plesiotype, 0.23 mm.

1951 l’llu-A.(» nd
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CASSIDULINA LAEVIGATA d Orbigny
PL XL fig. 4

0 rw\y![r!f!”(( lace. igata YORBIGNY, Ann

S 2, no. 1, pl 5,

1826,

8

Toadles o

Our specimens are typical of some of the
f signed to this species. Diameter of
plesiotype, 0.25 mm.

The species is recorded from the Pliocene
of North Carolina, the Oligocene of Puerto
Rico, and the Miocene of coastal Louisiana,
Jamaica, the Dominican Republic, Traly, and
Ic is also reported from the Ter-
tiary of Colombia, Venezuela, Barbados,
Trinidad, Mexico, and California and from
the Plio-Pleistocene of the Netherlands

Moracco.

CASSIDULINA NEOCARINATA Thalmann
PL XI, fig. 1
Cassidulina laevigata d'Orbigny var.

carinata SILV
cei, Mem.

1896,

2, p. 104, pl. 2, fig. 10.

Cassidulina

1950, neocarinate THALMANN,
Contr. Cushman Found. Foram. R
vol. 1, pts. 3 and 4, p. 44
The species is reported in lraly from Mid-

dle Miocene to Recent.  Our Pleistocene
specimens were compared with  Pliocenc
specimens from the vicinity of Siena, Italy
This foraminifer is also recorded from the
Florida Miocene.  Gulf Coast individuals
seem 1o lie within the range of variation of
the species. Diameter of plesiotype, 0.27
mm

This form is listed in figures 2
Cassidulina carinata Silvestri.

and 3 as

(CASSIDULINA NORCROSSI AUSTRALIS
Phleger and Parker
PL X, fig. 6
ossi_australis PHLI
Geol. So merica,
pl. 14, figs. 8a,

951, Cassidulina nor
GER ard l’,\'zm_!(
\hm 5 g%

9,

Pleistocene fossil specimens are identical
with Recent individuals from the Gulf of
Mexico. Diameter of plesiotype, 022 mm.

CHRYSALIDINELLA sp.
PLIX, fig. 20
A single specimen was found which is
not referred to a species. Length of figured
specimen, 0.32 mm; breadth, 0.13 mm.

Vol. 3

CiBiCDEs aff. C. FLORIDANUS (Cushman )
PL. XV, figs. 26,27
Iummmlum
i Surv.,
, fig. 2.

Ffloridana_ CUSHMAN,
Bull. 676, p. 62, pl.

1918,

Several variable groups of specimens are
referred to this species. It has been nored
(Phleger and Parker, 1951, p. 30) that the
larger, more limbate Riient, fos ) i
Gulf of Mexico generally occur in the sam-
ples from deeper water. This may also have
(0 00 (60 b o ot (e
The largest of our specimens, which have a
diamerer of 095 mm, occur within the in-
terval 3104 10 3590 feet in the South Pass
Block 41 well. Maximum diameter of fig-

ured specimen, 0.74 mm; thickness, 0.39
mm.
CIBICIDES NUCLEATUS (Seguenza )
PLXYV, figs. 21-23

1880. /ur(u[uhnu nucleata SEGUENZA,
Atti R, Acead. Lincel III, vol. 6, p.
B4, pl. 7, fie,

1928, Truncatulina V'VZMZYUM‘IHN NUTTALL,
s e
84, p. 97, pl. 7, figs. 3, 5, 6

1020, Cilieiden muclaato, (Segnenza).

LowAY and MORREY, Bu 1.
nnt()lupy vol. 15
fig. 9

Cibicides _trinitatensis (Nuttall).
\'\vmn..Jnum Paleontology, vol. 6,
p. 33, pl. 7, fig.
Gintoidee (/:mhLI«'M s
HapLey, Bull. Paleontology,
Vol. 20 (70A), 1, figs. 10, 11
B i s (Se;:\lcnze\) . CoR-
YELL and RIVER0, Journ. Paleontolo-
&y, vol. 14, p. 334, pl. 44, figs. 2a-c.
nomaling  nucleata  (Seguenza) .
GALLOWAY and HEMINWAY, New Yor]
Acad. Sci., Sci. Survey Porto Rico
M.d Virgin Is., vol. 3, pt. 4, p. 388,
pl. 2 h"
, s nuclea
Dt \lem
Nat,, vol. 15,
Cibicides mu,luah. ‘(Seguenza). D. K.
PaLMER, Bull. Amer. Paleontology,
vol. 29, no. 115, p. 3.

e
p, B el g,

(Nuttall).

19:0.

1941,

atus (Seguenza). D. K.
%nc Cubana  Hist.

1948, Anomalinoides irinitatensis  (Nut-
tall). RNz, merica,
Meni. 32, p. 115, pl. X, figs. Lla-c.
1949, Gibicides uclsatus (Segnonsa)s BEs-
MUDEZ, Cushman Lab. Foram. Res
Spec. Pub. 25, 303, pl. 24, figs. 1
1951, Ulmuhx robustus Pt

E2 and PAR-
1949

Le Calv
Sot. Amesica: Mem. 40, pt 31,
pl. 17, figs. 1a, b, 2a, b, 2a, b, ia Ln




(m/rultulrm PHLEGER and
. Ci ushmun F ound For-
3, pt. 1,

(rl:u des mn[wlnrrm P)\]L’L’L\" and

Parker. PARKER, Harvard, Bull. Mus.
Comp. Zoology, vol. 111, no. 10, p.
541, pl. 12, figs. 4, 8.

Galloway and Heminway point out in the
reference above on Puerto Rican Tertiary
Foraminifera “considerable variation in sut-
ural limbation and thickness of the umbos
in this species (or these species ), depending
more on the ontogenctic age of the speci
mens than on the geologic age”. Phleger
and Parker separate Gulf of Mexico speci-
mens from C. nucleatus on the basis of the
“much larger plug on dorsal side—and much
more limbate sutures”.

Cibicides
P,\RM.M (o]
Re:

The writers have compared specimens from
the Gulf of Mexico, including holotype and
paratypes of C. corpulentus Phleger and
Parker, with specimens from the Miocene
Carapita of Venezuela, the Miocene of
Trinidad, the Miocene of Jamaica, the Mid-
dle Tertiary of Mexico, the subsurface Mio-
cene of Louisiana, and the Miocene of the
Balearic Islands. The range of variation in
all of these regions and also in the Gulf
Coast Pleistocenc is similar. Limbate speci-
mens with large umbos from the Gulf of
Mexico, for example, cannot be differenti-
ated from limbate specimens with large um-
bos from the Carapita of Venczuela

Other occurrences of this group have b
reported from the Middle Tertiary of Ecua-
dor, Cuba, Haiti, Barbados, and Carriacou
C. nucleatus was described from the Miocene
of Italy. Phleger and Parker found this form
limited to water decper than about 120
meters in the Gulf of Mexico. All of the
fossil assemblages containing this  species
which were examined by the present writers
are suggestive of a depositional environment
veral hundred meters water depth.

Maximum diameter of plesiotype, 0.74
mm; thickness, 0.38 mm,

en

CIBICIDES aff. C. PROTUBERANS Parker
PL XV, figs. 11, 12
1954, Cibicides protuberans PARKER, Ha
Vo oIl in, Cap, Zoologys Vor
111, no. 10, p. 542, pl. 12, figs. 18, 14,
16.

A few specimens are assigned tencatively
w0 this species although most are smaller
than indicated in the above reference for
Recent Gulf of Mexico forms. Maximum
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diameter of figured specimens, 0.34 mm;
thickness, 0.13 mm

The holotype, which was borrowed for
purposes of comparison, shows later and
wider whorls than do our specimens. Pleisto-
cene individuals appear - indistinguishable
from the young stages of the Recent speci-
mens, however.

aff. C. ROBERTSONIANUS
(H. B. Brady)
PL XV, figs. 24,25

CIBICIDES

1881, Truncatylina robertsoniana 1. B.
e Quart. Journ. Mier. Sci., vol.
6
1884, lum(-u/u/mu

robertsoniana  H,
Braby, Rept. Voy. Challenger,
vol 664, pl. 95, figs. 4
A variable group of small specimens is
referred rentatively o this species. Maxi-
mum diameter of figured specimen, 021
mm; thickness, 0.11 mm.

B.
Zool.,

CIBICIDES UMBONATUS Phleger and Parker
PL XV, figs. 7,8
1951, Cibicides umbonatus HLEGER and
PARKER, Geol. Soc. America, Mem. 46,

pt. 2, p. 31, pl. 17, figs. 7a, b, 8a, b.
Pleistocene specimens were compared with
the_holotype and_ paracypes from  the Gulf
of Mexico, and they scem to be typical in
According to Phleger (1951,
the species is not recorded in- the
100 meters.

p. 45)
Gulf of Mexico shallower than
Maximum diameter of plesiotype, 0.48 mm;

ars 1o be closely related
to Eponides crebbsi Hedberg from the Mid-
dle Tertiary of Venezuela differing mainly
in the character of the sutures on the um-
bilical side.

CIBICID

WUELLERSTORFI (Schwager )
PL XV, figs. 16,1
dnomalina wuellerstorfi

vara-Exped., Geol. Th
ms 105, 107.

The species ranges in lly throughout
the post-Eocene Cenozoic. There seems to
be confusion in the literature between Plan-
wlina ariminensis d'Orbigny (Recent (),
near Rimini, Italy) and this species. Study
of the problem may indicate thac C. wueller-
storfi is a junior synonym of P. ariminensis.

Qur specimens are close t those from the
Gulf of Mexico which have been referred to
C. wuellerstorfi. Phleger (1951, p. 48) re-
cords it from Gulf of Mexico stations decper

SCHWAGER,
. vol. 2

58, pl. 7,
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700 meters. In the Adantic, it is re
soreed from 630 meters to 4450 metes
The species occurs in that part of the Gulf
Coast Pleistocene which has been inferred
w0 represent deep water depo
and Holck, 1957, pl. 1). The spe
described from the Miocene of Kar Nikobar.
As "Planulina wuellerstorfi” ic is also r
ported from the Middle Tertiary of Trini-
dad, Colombia, and the Dominican Republi
und it is found in the Louisiana Miocene
Maximum diameter of plesiotype, 0.55 mm:
hickness, 0.13 mm.

This form is listed in figures 2 and 3 as
Planulina wuellerstorfi (Schwager)

than

CYCLAMMINA CANCELLATA H. B. Brady
. fig.

1876, Cyclammina_cancellata H. B. Brapy
in NoRMAN, Proc.” Roy. Soc.,

25, p. 214;
1884, (r/(lﬂmmum caneellata 1. B. Hlmm{,

Challenger, Zool., vol.
7, figs. 8-16.

A single but typical specimen was found
at 1875 feet in the South Pass Block 24
well. The depth range in the Gulf of Mexico
recorded for Recent specimens is 366 to
2660 meters. Temperature extremes nf 19
and 6.72 degrees cent bmd( I re-
ported (Akers, 1954, p. 138). The spu\:.s
is widespread in modern seas and Middle
Tertiary - deposits. Maximum  diameter of
plesiotype, 2.04 mm; thickness, 0.48 mm.

CYCLOGYRA PLANORBIS (Schultze )

Cornuspira_planorbis Scuurze,
ganismus Polythal, p. 40, pl. 2, h;z
21,

Only a few small specimens were found.
As in Recent deposits in the Gulf of l\kxuu
according to Phleger and Parker (1951,
8), the species is characteristic of L.i]k.!rum\
sediments.  Diameter of plesiotype, 0.19
mm; thickness, 0.06 mm.

I)iNIAHNA(UMM(Nl\dOrblp,ny
PL VI, fig
(IJLMM/nm) communis
. Sei. Nat., vol. 7, p.

1826, Nodosaria
D'ORBIGN’
254, no. 25.

A few specimens seem to be referable to
this geoup. Miocene occurrences are
ported for Florida, Jamaica, Mallorca, and
Morocco. In Cuba, the range is from Upper
Eocene to Recent. Length of plesiotype,
046 mm; breadth, 0.13 mm.

re-

Vol. 3

DENTALINA cf. D. pisPaR Reuss
LV, fig 3

Dentalina  dispar R

deutseh. geol. G, vol.

Zeitsehr
, p. 61, pl. 3

1851.

A )lnble small specimen is tentatively rc
ferred here. The species is reported from
the Tertiary of Europe and from Buff Bay
Jamaica. Length of figured specimen, 0.2
mm; breadth, 0.04 mm

DENTALINA VERTEBRAL
(Cushman)
PLV, fig. 33
.\'mh.xurm v
Cu

S ALBATROSSI

albatross
_Mus., Bull

ILH. pl 4, p. 5,
Usually only broken specimens. of this
large foraminifer are found. Fossil specimens
are identical with Recent individuals from
the Gulf of Mexico. The subspecies is re
ported from the Miocene Buff Bay locality
of Jamaica and from the Miocene of Ma
lorca. Length of  plesiotype, 435 mm:
breadeh of final chamber, 0,45 mm.

ELPHIDIU \x nh( OIALE (d'Orbigny)

1, figs. 16,17
1839. l’u!l/‘-lunullu discoidalis  D'ORBI
in DE LA SAGRA, Hxsl l’lns. Pol. N ||
ram ere . pl.

Cuba,
figs

, 24.

‘This is probably the most frequently en-
countered specics of the genus in the Gulf

Soast Pleistocene. Specimens scem o be
largest in calcareous zones. Bermudez (1949,
p. 168) records the species from the Te
tiary of the Dominican Republic. Forms re
ported by Drooger (1953 ) from Aruba may
be of Pleistocene or Pliocene age racher than
Miocene as he supposed. Maximum diame-
ter of plesiotype, 059 mm; thickness, 0.
mm.

ELPHIDIUM FIMBRIATULUM (Cushman )
PL VIL, figs. 28,29
1918, Polystomella /nnlnmlulum(lsum\ 3
U. S. Geol. Survey, Bull. , p. 20,
pl. 8, figs. 5a, b.

Specimens are usually rare and s
They cannot be differentiated from forms
Whlth occur in the Miocene Chipola and
Hawthorn Facies of the Alum Bluff Stage in
Florida. The species is also reported from
the Pliocene 'md Oligocene (?) of Cuba and
from the Miocene of Jamaic .md the Do-
minican Republic. It was described from
the Pliocene of Florida. A r(l.u(d form with




mbers instead of 12
the Gulf of Mexico (Phleger and Parker,
1951, p. 10). Maximum diameter of pl
type, 0.50 mm; chickness, 0.23 mm.

reported from

ELPHIDIUM l'()l YANUM ul Orlu,,ny
PLVIL figs. 31

pocyana
. Hist. Pl

r hmnmu Ilu
SAG

' Omm..\ Y in
hys. Pol. Nat.

Pleistcene specimens atc ypical of the
i described from the Recent
It is also reported from

the Pliocene of Cuba and from the Pliocene

and Pleistocene of Florida. Miocene occur-
recorded for Florida, Jam:
ba, Veneziela, and

Maximum di

ter of plesiotype, 0.63 mm; thickne:

mm.

ELPHIDIUM SAGRUM (d Orbq,ny)
PLVIL figs. 26

1839. Polystomella, sagra ' mm Y in DE
A Phys. Pol. \m..(uh.n.
“Eoraminifores™ b 35, L. 6, figs,

19, 20.

s most frequently encountered
in calcarcous zones orded from both
Recent and Tertiary of the C i
and from the A

and Louisiana. In Cuba it
Upper Oligocene (7) to Recent, and
curs in the Pliocene and Pleistocene of
lorida. Maximum diameter of plesiotype,
0.58 mm; thickness, 0.34 mm.

reported from

SLPHIDIUM sp. indeterminate
Specimens with the g
than 0.4 se
spe ignment of juveniles is often Gt
s Aearine) Specimens belonging to
the genus Elphidiam ma diagnostic of
ceraain environments, particularly by weight
of numbers. For this purpose, forms with a
diameter less than 0.40 mm are included in
the frequency chares as Elphidinm sp. in-
determinate.

TOMINELLA VITREA Parker
Pl XI, figs. 7,8
l',nxlonnm'"u vitrea PARKER in PAR-
HLEGER and PEIRSON, C \|:~I\mn||
Found, l‘ormn Res., Spec. Publ.
-9, pl. 4 6, 40, 41.
Fossil specimens are similar to Recent in-
dividuals from rlw Gulf of Mexico. The
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same form occurs in the Louisiana Pliocene.
Immature individuals resemble Epi.
exigna (H. B. Brady). Specime -
South Pass Block 41 well may
belong to E. exigua, but this cannot be estab-
lished with certainty because of their im-
maturity. Diameter of plesiotype, 0.19 mm;
thickness, 0.08 mm.

EPONIDELLA GARDENISLANDENSIS Akers
Pl X, figs. 26,27
. Eponidella_gardenislandensis AKERS,
ourn. |'al|\'0nl()]m:y, vol. 26, no. 4, p.

hIX figs. 2a, b, ¢
pecimens are typical of those found
in modern brackish-w s of South Lou-

ana. This spec ed both
n Recent Annl I’lumxm( sediments with
the reworked tests of Chiloguembelina. Di-

ameter of heautotype, 0.15 mm;. thickness,
0.06 mm.

FIsSURINA sp "A"

PL VII, figs. 19,20

A single small specimen at 78 fec in

the South Pass Block 41 not referred
ot e s, v
of figured specimen, 0.15 mm; brc.’!dlh, 0.11
mm; thickness, 0.08 mm.

FISSURINA sp. “B”
PL VI, fig. 10
A single specimen at 3560 feec in the
South Pass Block 41 well is distinctive,
additional specimens are not readily avail-
able for proper description of the specics
Length of figured specimen, 0.27 mm;
breadth, 0.19 mm; thickness, 0.13 mm.
FISSURINA sp. “C’
PL VII, figs. 8,9
The illustrated specimen is typical of a
species which is A frequent at 1830 feet
in The California Company, PO.D. #7,
South Pass Block Be e of confusion
in the literawre relating to this genus, iden-
tification with a described species is de-
ferred. It resembles Lagena  marginata
Walker and Boys as figured by Fline (1899,
p. 307, pl. 54, fig. 2) from the Recent of
the Caribbean, Gulf of Mexico, and South
ntic. Lengeh of figured specimen, 0.32
mm; breadth, 0.25 mm; thickness, 0.17 mm.

3#7,

FISSURINA sp. "D”

PL VIL, figs. 11,12
Our specimens scem o belong to_the
same species as thac misidentified by Flinc
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(1899, p. 307, pl 54, fig. 1) as Lagena
staphyllearia Schwager from the Cari
in 896 fathoms. Our species is closer to Fis-
surina dominicana (Bermudez) from the
Tertiary of the Dominican Republic. Length
of figured specimen, 0.39 mm; breadth, 032

mm; thickness, 0.21 mm,
FLORILUS ATLANTICUS (Cushman )
PL VI, figs. 26,27

1947 Nowfonella. atlanticq CUSHMAY, Con-
tr. Cushman Lab. Poram. Res., vol.

pt. 4, p. 90, pl. 20, figs. 4, 5
1954, \mwmz/[(! u/luu/uu (u\)m n. PAR-
x, Harvard, lus. Comp. Zool.,
vol. 111, no. 10, ]) 507, pl. 6, figs. 6, 7.
Our specimens are typical of the Adantic

PG R TS species was
described from off the Adantic coast of
Florida. Length of plesiotype, 0.48 mm;
breadth, 0.34 mm; thickness, 0.23 mm. The
species is reported from the Miocene of
Colombia and the Calabrian (Lower Pleisto-
cene) of lraly.

This specics is listed in figures 2 and 3 as
Nonionella atlantica Cushman.

FLORILUS GRATELOUPI (d'Orbigny )
PL VI fig. 36

1826, Nowignina //m/('lm:pl D'ORBIGNY, Ann.
Sei. Nat., vol. 294, no, 19.

1839. Nonionina (/r(ll(‘/uu/u omaany
15 LA SAoea, His Pol. Nat.
Cuba, nninm-m b 46, pl. 6,
figs. 6, 7

“This species, described from the Recent of
the West Indies, is present in the Pleistocene
in low frequencies. It is reported from the
Pleistocenc, Pliocene, and Miocenc of Florida
and from the Tertiary of Cuba, Jamaica,
lombia, (m Dominican Republic, and France,
Length of plesiotype, 0.59 mm; breadch, 0.38
mm; thickness, 0.21 mm.

This form is listed in figures 2 and 3 as
Nonion grateloupi (dOrbigny).

FRONDICULARIA SAGITTULA Vanden Broec!
PL VI figs. 3133

31-33

1876, Frondicularia_alata d'Orbigny var.
sagittula VANDEN BROECK, Ann. Soc.
Belge Micr., vol. 2, p. 113, pl. 2, figs.
2, 14.

Specimens over 5 mm in length occur in
the Upper Pleistocene of the Louisiana Gulf
Although a wide range of variation
is shown, they scem to be conspecific with
Ru(nl and Miocene specimens from  the

Caribbean region. Length of plesiotype (in-
complete specimen), pl. VI, fig. 31, 218

Coast

Vol. 3

mm; breadth, 1.66 mm.

Length of plesio
type (incomplete

pecimen), pl. VI, fig. 33,

54(» mm; breadth, 298 mm. Length of
siogype (incomplete specimen), pl. VI
fig: 33, 420 it breadeh; 242 .

FURSENKOINA cf. F. BRADYI (Cushman)

1884, Virguling subsquammosa H. B Bia

(part, mot Egger), Rept. Voy
()\m]vm:o\ Zool., vol. b, p. 415, pl
B2, figs. duce (7, 8
Virgulina bradyi
Natl, Mus., Bull
pl. 24, fig. 1

Wy,
104, pt. 3,

p. 115,

We have only a single specimen which i
tentatively referred o F. brady ngth of
figured specimen, 0.44 mm; diameter, 0.1
mm.

FURSENKOINA COMPLANATA (Egger)
PLVIIL fig. 31
1893, Virgulina schreibersiana Czjzek var
complanata EGaex, R

Akad. tinchen, vol. 18, pt.
p. 91,
This small, slender species is common

throughout the marine Pleistocene, and it
has been recorded from he Buff Bay Mio
cene of Jamaica. The species has not been
found in our samples from Buff Bay, how
ever. The types are from off We
tralia in 90 to 359 meters. F. complanata
has been found in the Gulf of Mexico in
all depths of water. It is most widespread
in depths less than 1000 meters according
w0 Phleger (1951, p. 49). The range in lraly
is Tortonian to Quaternary. Length of plesio
type, 0.29 mm; diameter, 0.11 mm.

FURSENKOINA FINIS!
Dorman, n. sp.
PL VIIL figs. 29, 30
. clongate, slender, only
ssed, translucent;  chambers
low for the genus; sutures narrow, depressed,
oblique, slighdly curved; smooth, finely
perforate; aperture elongate, broad. Length
of holotype, 0.25 mm; maximum breadth,
0.05 mm. Holotype from core at 1270 feet
in_California (Umpmy Stte 2555
well number 1, South Pass Block 41, I’qum
mines Parish, Lou
This speci

ana.
imilar to F. complanata
Egger, especially in size, but does not de-
velop the abrupt expansion in the later por-
tion of the test commonly scen in that spe-
cies. The chambers are shorter, and the
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aperture s not so broad and conspicuous as
in F. complanata.

Fu I(SI‘NK()INA MEXICANA (Cushman )
L. VII, fig. 35

1922, r(/uhuu mexicana Cushman, U, S.
N Mus, Bull. 104, pt. 3, p. i20,
pl. 23, fig. &

Compressed specimens from the Pleisto-
cene belong to chis species group. The types
arc from the Gulf of Mexico in 347 fachoms
Length of plesiotype, 0.49 mm: breadeh, 0.21
mm; chickness, 0.10 mm.

FURSENKOINA FONTONT (Cushman )
PL VIIL fig. 32

Virgulina pontoni CUSHMAN, (mm

Cushman_Lab. mm Res., vol. &

pt. 1, p. 17, pl. 3,

T AT e
this species and F. schreibersiana (Czjzek)
We have compared F. pontoni from the Flot-
ida Miocene with F. schreibersiana from Mio-
cene beds in the vicinity of Baden, Austria,
and also from the Pliocenc of Ttaly. Some of
Pleistocene specimens and - specimens
from the Florida Miocene are more com-
pressed chan the European species. These
we believe should be assigned to F. pontoni,
although in our samples it would not be un-
reasonable to consider o ariant
of F. schreibersiana. F. pontoni bas been
recorded from 'Icrn:xry beds of Venczuela,
Colombia, Trinidad, Jamaica, and California,
as well as from the Miocene of Florida and
Louisiana. Phleger and Parker (1951, p.
19) have identified the species from the
Gulf of Mexico. Length of plesiotype, 0.67
mm; breadeh, 0.24 mm; thickness, 0.15 mm.

1932,

our

FURSENKOINA SCHREIBERSIANA (Crjzck)
VIL fig. 34
Virgulina  schreibersiana  CZIZEK,
Taidinge Nat. Abhandl., vol.
11, pl. 13, figs. 18-21.

Some of the Pleiscocene specimens are
very similar to wopotypes in our collection
from the vicinity of Baden, Austria. See dis-
cussion under F. pontoni (Cushman). The

1848.

species has been identified from the Miocene
of California,
Todd,

tentatively (Cushman and
1945, p. 42) from the Miocene of
A e Ty G e TR
Terciary of the Gulf Coast. It b

recorded in Europe from beds of Oligocene
w Pliocenc age and from sttions off the
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Philippines and southward to Fiji. It is re-
orted from the Weddell Sea by Earland.
he range in ltaly is Upper Oligocene to
Qn.n(m.\n Lengeh of plesiotype, 0.82 mm;
Jiameter, 0.20 mm.

GAUDRYINA AEQUA Cushman
fig. 19
Gaudryina aequa CusuMaN, Contr.
Cushman Lab. Foram. Res., vol. 23,
7, pl. 18, fig
Fossil specimens scem o belong o the
same species as that described by Cushman
in the above reference from off the south-
castern coust of the U. S. They are identical
with specimens from the Gulf of Mexico
tentatively referred to this species by Phleger
and Parker (1951) and Parker (1954).
Lengeh of plesiotype, 0.42 mm; breadeh,
0.25 mm,

1947,

1

8-

GAUDRYINA (PSEUDOGAUDRYINA )
ATLANTICA (Bailey)
PL I fig. 23
1851. Tewtularia atlantica BAILE
sonian Contr. Knowl., vol.
p. 12, pl., figs. 38-43.

This sent in several zones of
the Gulf Coast Pleistocene. Recent speci-
mens have been reported in the Gulf of
Mexico with a A!(‘prh range of 90 meters to
300 meters. Fossil specimens are reported
from the Miocene of Cuba, Jamaica, the
Dominican Republic, and Aruba ( possibly
Pleistocene). Lengeh of plesiotype, 2.00
mm; breadth, 1.11 m

Smith-
2, art.

LOEOBULIMINA AFFINIS (d'Orbigny)
PLVIL fig. 13
Bulimina affinis DORBIGNY i1 DB LA
Sagra, Hist. Phys. Pol. Nat. Cuba,
oraminiferes™. p. 105, pl. 2, fige.

1839,

Bulimina  (Desinobulimina) illingi
CusuMax and Stargronriy, Cushiman
Lab, Foram. Res., Spec. Publ. 14, p.
1, pl. 6, fig. 7.
(yiu[mfmlmmru affinis  (d°Orbigny).
Parker, Harvard, Bull. Mus. Comp.
/ooluw. vol. 111, no. 10, pl. 6, fig.
5 pl 7, figs. 1, 2
I’]cmownc
with Parker's

1945,

1954,

specimens compare closely
hypotypes from the Gulf of
Mexico. The species is also recorded from
the Middle Tertiary of Mallorca, Haiti,
Cuba, and the Dominican Republic and from
Middle Miocene to Recent in lraly. Length
of plesiotype, 0.40 mm; breadth, 027 mm.
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GLOBOBULIMINA MISSISSIPPIENSIS Parker
PL VIL fig. 3

1954, Globobulimina yu\,\u«mpu‘u»l\' PAR-
KkEr, Harvard, Bull. Mus. Comp. Zoolo-
¢, vol. 111, no. 10, pl. 7, figs. 4, 10.

ldentification of our fossil specimens was
verified by comparison with the holotype
paratypes from the Gulf of Mexic
Length of plesiotype, 044 breadth,
0. ") mm.

mm;

GLOBULINA CARIBAEA d'Orbigny
PL VI, fig. 30

1839, Globulina. caribaca D'ORBIG
L SaGRA, Hist. Phys. Pol. Na
Foramini pl.

Globulina caribaea d’Orbigny.
Ker, Harvard, Bull. Mus. Comp.
clogy, vol. 111, no. 10, p. 506, pl.

PaR-

A few Pleistocene specimens were found
which are typical of forms from the Gulf of
Mexico assigned to this species by Parker in
the above reference. Length of plesiotype,
0.42 mm; diameter, 0.36 mm.

GLOBULINA sp.
PL VL, fig. 23

Slightly elongate specimens were found

which are not assigned to a species. These
variable char-
acteristics. Length of figured specimen, 0.40
mm

are rare, and they may have

diameter, 0.2

mm.

GUTTULINA AUSTRALIS (d'Orbigny )
PL VI, fig. 28

Globulina

australis n'mzuu v

fmm 14

1870, Polymorphina. r('yum BRADY, PARKER
and JONES, Linnacan Soc. London
Trans., vol. 27, p. 241, pl. 41, figs.
32a, b.

Pleistocene specimens are typical of Re-
cent forms from the Gulf of Mexico which
have been referred to this species. This spe-
cies group has variable characteristics among
which are thickness of the test, lengch, and
height of costae. Length of plesiotype, 0.57
: breadth, 027 mm,

mm.

This foraminifer is recorded from the
Miocene of Maryland and South Carolina
{Cushman, 1918, p. 54).

Vol.

Gu

ULINA PULCHELLA d Orbigny

PL VI fig. 29
Guttulina pulchella ORBIGNY in 1
LA SAG hys. Pol. Nat. Cuba.
“Foramini . Bertrand, Paris
France, p. 13

Specimens are rare. The figured specimen
is typical of the species. Length of plesio
type, 0.65 mm; breadch, 0.21 mm.

This species has been reported from the
Pliocene of Florida (Cole, 1931, p. 29), b
there do not seem to be any records for
in the Miocene.

GUTTULINA sp.
PL VI fig. 13

A few small specimens are not referrec

t0 a specics. Length of figured specimen
036 mm; breadeh, 0.23 mm.

GYPSINA VESICULARIS ( Parker and Jor

PLXV, fig 18
1860, “Iblfﬂhtl(l vesicularis I;\I(hnz and
JoN Mag. Nat. Hist., ser. 5

Ann
Tl bt

Specimens ()pi I of Recent forms from
the Gulf of Mexico were found to be fre
quent in the calcarcous zone, 578 to 61(
feet, in the South Pass Block 41 well. Di
ameter of plesiotype, 0.69 mm; thickness.
047 mm.

The species has been reported from che
Middle Tertiary of Venezuela and Trinidad
and from the Miocene of Louisiana.

GYROIDINOIDES NEOSOLDANII ( Brotzen )

PLX, figs m, 21
1884, Rotalia_solday Braby, (not
Gyroidina ot Orbigny, 1826),
Rept, Voy. Challenger, Zool; val. 9,
pl. 107, fig:
1936. , Sver

(:ymu[mu n('oxul(l(nm Bio
Geol. Unde C, n

96, p. 158.

This .\p(ucs is reported from the South
Pacific and North Pacific Oceans and from
the Gulf of Mexico. Our small Pleistocene
specimens are similar o Recent specimens
from the Gulf of Mexico. The species has
also been m.m!ed in Ttaly from Middle Mio
cene 1o Rec

R | figures 2 and 3 as
Gyroidina neosoldanii Brotzen.

GYROIDINOIDES ORBICULARIS (d'Orbigny)
PLX, figs. 31,32

1826, Gyroidina orbicularis ORBIGNY, Ann.

Seci. Na . 7, p. 278} Mo-

deles, no. 1
Pleistocene specimens are typical of Re-
cent forms from the Gulf of Mexico which
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Parker (1954, p. 528) has assigned to
Gyroidina orbicularis i Phleger
(1951, p. 47) reports this species as most
prevalent in the Gulf of Mexico between
500 and 1000 meters hul (xundlnp, from
135 0 1600 meter . p. 38)
mi nfu from th( "Miocene
of Virginia. Diameter of plesiotype, 0.46
mm; heighe, 0.29 mm.

This form is listed in figures 2 and 3 as
Gyroidina orbicularis d'Orbigny.

GYROIDINOIDES REGULARIS (Phleger
and Parker)

PLX, figs. 7.8

Eponides  regular

PARKER, 1. Soc.

pt. z.r 21, pl. 11, figs.
Gyroidina_venezuelana

Hh
arubana DRooGE, Contr. Cushman
Found. Foram, Research, val. 4, pt.
1, p. 138, pl. 22, figs.

Fossil specimens are r)plul of Recent
specimens  assigned to Eponides  regularis
Phleger and Parker. Phleger (1951, p. 46)
records the species in the Gulf of Mexico
between 150 meters and about 1000 metes
This foraminifer is closcly relued o G
roidinoides scalata (Garrert) from the Oligo-
cene and Miocene of Louisiana. The Qu
crnary form has 8 t0 9 chambers in the
finall whiofl! THe Tertiary! fovtn G feelody
has 12 to 13 chambers in the final \l\hol
Size, shape of test, and umbilicus arc sim
lar in the two species. Both are related to
Gyroidinoides  planulata(Cushman and
Renz) from the Middle Terdiary of Venc-
zuela, Trinidad, Ecuador, Barbados, and the
Dominican Republic. G. planulata and Gy-
roidina laevis Coryell and Rivero from the
Tertiary of Haiti probably should be con-
sidered synonyms of Gyroidinoides scalata.

 regularis is distinctive, however, in ha
ing fewer chambers. Diamerer of plesiotype,
0.19 mm; height, 0.08 mm.

GYROIDINOIDES SOLDANII ALTIFORMIS
(R.

and K. C. Stewart)
PL X, figs. 33-3

al-

idina_soldanii d' 0|hu:|w var.
tiformis R. E. and K.
ourn. PaleunluloL’\‘, vol.
67, pl fig.

Specimens are most frequent in the lower
part of the marine Pleistocene. These are
typical of Recent specimens fmm the Gulf
of Mexico. Phleger (1951, p. 47) reports
5 T o s (1 IR S

4, no. 3, p.
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and not recorded shallower than 200 meters.
Natland (1933) records the species from
the San Pedro Channel of Southern G
fornia between 274 and 2542 met
peratures of 3° 10 8.5°C. Originally Hears
from the Lower Pliocenc of California, the
form has been reported from the Middle
Tertiary of Venczucl, Trinidad, Jamaica,
the Dominican Republic, Cuba, and Mex
Iso occurs in the Miocene of |m..
Diameter of plesioype, 0.61 ms
0.53 mm.

HANZAWAIA CONC
PLX

1918, lrunrﬂlulmu ruuu'n(“ ca CUSHMAN,
S 1.

. Bull. 676, p. 64, pl

Sce_discussion under H. strattoni for dif-
ferentiation between these two speci
. pl. XV, illustrate a e erumnly
assigned to H. concentrica but closcly related
w0 H. strattoni. Diameter of plesiotype, 0.65
mm; thickness, 0.24 mm.

Specimens referred o this species have

cen reported from the Pleistocene and Plio-
cene of Cuba and from the Middle Tertiary
of Florida, Louisiana, Cuba, Jamaica, Bar-
bados, Haiti, Venezuela, and the Dominican
Republic. In the Gulf of Mexico, H. con-
centrica is a shallow water species. Accord-
ing to Phleger (1951, p. 45), the greatest
abundance is in depths less than 100 meters.

HANZAWAIA cf. H. CONCENTRICA
(Cushman)
PL XV, figs. 1,2
A few specimens were found ac 2418 feet

in the South Pass Block 41 well which prob-
ably constitute a distinct species. These are
referred tentatively to H. concentrica in the
bsence of sufficient material for the recog-
nition of persistent features. A well-deve
oped and somewhat unique keel s character-

of this form. Punctae are rather coarse.
meter of figured specimen, 0.42 mm;
kness, 0.16 mm.

HANZAWAIA STRATTONI ( Applin)
PLXYV, figs. 13, 14

Truncatulina_ americana  Cushman
strattoni Am'l.m in :\H'u. EL-
LISOR and Bull.

mer. Petr.
3, fig. 3.

NIK
Geol., vol. 9, no. 1, p- 99,
Representatives of this species group are
R i i (o AT (R O
chambers in the final whorl, and height of




st be-
aia concen-

chambers. A gradation seems
ween this species and Han
e (Cushman). We have referred all
specimens which are biconvex to H. strat-
Specimens wich one side slightly to
definitely flatcened and with a keel or even
the suggestion of a keel are referred o H.
concentrica, In some cases separation s
! mparison of assemblages would
10 determine whether some of
the specimens from the Middle Tertiary of
the Caribbean-West Indian region identified
as H. concentrica would be referable o H.
strattoni using the above criteria. The holo-
type is from the subsurface Miocene of Lou-
Diameter of plesiotype, 0.53 mm;
thickness, 0.21 mm.,

to ex

toni

isiana

HAUERINA NACCHARA Akers and
Dorman, n. sp.
PLIIL figs. 1-6
Test strongly compressed excepe for early
quinqueloculine portion; later portion plani-
spiral with ewo chambers to the coil; periph-
eral margin subacute, slightly crenulate in
adule forms; wall of adulc forms bearing
oblique, | rounded ridges and depres-
sions; usually white in color with nacreous
luster; aperture cribrate

Diameter of holotype (pl. TII, figs. 1:3),
044 mm by 0.36 mm. Diameter of para
type (pl. 1L, figs. 4-6), 0.42 mm by 0.32
e TRk, oF |Boih specimens, 0.09
mm. Holotype and paratype from core at
610 feet in the California Company, State
Lease 2553, well number L, South Pass Block

1 field.

This form seems to be distinct from pre-
viously ~described species. It resembles
Hanerina specioss (Karrer) but is less com-
pressed than figured specimens of that spe-
cies. Our species does not have the trans-

striations on che radial ridges so
prominent in H. ornatissima (Karrer), and
the keel is more rounded than in that species.

verse

HOEGLUNDINA ELEGANS (dOrbigny)
PL XI, figs. 30, 31

Rotalia (Turbulive) elegans pOwG-
Sei. Nat., 5, no.

1826,

vl

Pleistocene specimens arc typical of the
species. Recent specimens are recorded in
the Gulf of Mexico by Parker (1954, p.
531) deeper than 65 meters. Phleger (1951,
p. 47) records it between 90 meters and
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3550 meters in the Gulf of Mexico. Mio
cene specimens have been reported  from
both the Caribbean and the Medicerranean
regions. Diamerer of plesiotype, 055 mm
thickness, 0.30 mm. In Cuba the range has
cen recorded as Upper Eocene to Recent
and in Iraly, Upper Oligocene to Recent.

HYALINEA BALTHICA (Schrocter)
PLX, figs. 18,19

1783, Nautilus balthicus ScHRowTeR,
leitung, vo i
1884, Operculina (mmu))wl([(’w Pdlher and
Gronovius). H. B. Braby
Voy. Challenger, Zoology, vol
9, p. 745, 92, figs. 1,
1931, Anomalina _balthica (Schroeter)
CusuyaN, U. S. Natl Mus., Bull
10, pt. 8, pp. 108-109, pl. 19, figs
1951 Hr/nhum i (el SR HoE

aminifera of the Siboga I
 pp. 508-513, Tigs.
R e
Bemuunsz, Boletin de Geologia, vol

KER,
ed.

.
Simalina tateitea (Schroeter )
ILEGER, PARKER, and PEIRSON
Repts. Swed. Deep-sea Exped., 1947
1948, vol. 7, fase. 1, p. 48, pl. 10, figs

In the S(mfh Pass Block 41 well, megalo
spheric and microspheric specimens occur
in abundance between 3258 and 3912 feet
Two megalospheric specimens were found
in the core at 9440 feet in association with
Globigerina inflata and G. bulloides. Five
specimens, all megalospheric, were identi-
fied as part of a sparse fauna in the core at
9990 fect. Previous usage is followed in this
assignment although ic should be pointed out
that the specific identification might be
questioned owing to the grear discrepancy
in the number of chambers in the last formec
whorl of the form figured by Schroeter from
the Baltic Sea. His figure shows 24 cham-
bers in the final whorl, while specimens
from various North Adantic localities, fos
sil and Recent individuals from the Medi
terrancan region, and our Pleistocene speci-
mens do not have more than 11 or 12. The
figures by Brady, Cushman, and Phlcger.
Parker, and Peirson appear identical and
are dlearly representative of specimens from
the Louisiana Pleistocene. Immersion of our
specimens in glycerin clearly revealed the
simple umbilical canal system described by
Hofker in the above reference.



No. 1

This is one of the few reported occur-
rences from the western side of the Adantic.
Cushman (1931, p. 109) states that the spe-
cies s very abundant in the cold waters of
the North Aclantic, especially on the eastern
side. Colom (1950) records it as frequent
to abundant in his deepest facies, 300-878
meters off the west coast of Africa. Hofker's
specimens are from the vicinity of Sumatra
in 340 and 377 fathoms. Hyalinea balthica
has been found in the deep, cool waters of
the Mediterrancan, and in Ttaly the marine
Pleistocene (Calabrian) is recognized and
differentiated from marine Pliocene on the
lowermost occurrence of this foraminifer and
other cool water species (Alliaa, 1946, 1947;
Coggi and Alliata, 1950; Tlacqua, 1956).
Thus the known stratigraphic range of the
species in the Mediterranean region and
also the Adantic is Lower Pleistocene (Ca-
labrian) to Recent. To dare, sampling in
the Gulf of Mexico has failed o disclose H.
balthica in Recent sediments. It has been
found at cighteen stations in  the
Mediterrancan from 106 0 799
(Parker, 1958, p. 275).

None of the Gulf Coast Pleistocene speci-
mens exceeds 0.40 mm in diameter. Maxi-
mum_ diameter of microsphericplesiotype,

pl X, fig. 18), 0.40 mm; chickness, 0.08
mm. Maximum diameter of megalospheric
plesiotype (pl. X, fig. 19), 0.29 mm; thick-
ness, 0.08 mm

astern
meters

ISLANDIELLA CRASSA (d'Orbigay)
PL XL, figs. 16-18
1839, Cassidulina crassa D’ORBI
Amér. Mérid., vol t.
niféres”, p. 56, pl. 7, fig:
We are following current incerpretations
of d'Orbigny’s species in this assignment.
Forms assigned o chis species both in Recent
sediments and in Pleistocene beds show vari-
ation, There may be several subspecies or
even several species grouped here. L. crassa
has been reported from the Miocene of
Florida and the Cojimar (Oligocene?) For-
mation of Cuba. The reported range in laly
is Upper Miocene to Recent. Maximum di-
ameter of plesiotype, 034 mm; chicknes
021 mm.
This species is listed as Cassiduling crassa
d'Orbigny in figures 2 and 3.
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ISLANDIELLA SUBGLOBOSA (H. B. Brady)
XI, fig. 19

1881, Cassidulina subglabosa H. B, Bravy,
uart. Journ. Mier. Sci., vol. 21, p.
30 (60);
1884, Cassidulina subglobosa H. B. Brao,
Rept. Voy. Challenger, Zool, vol.
p. 430, p
Several variants are :As\u,md to this spe-

Cies. Pleistocene variation is similar to that
described by Parker (1954, p. 536) for Re-
cent specimens in the northeastern Gulf of
Mexico. As in Recent assemblages, the vari-
ants appear to merge into one another, and
not practical to differentiate them. The
largest and apparently typical form occurs in
relatively high frequency at 3560 fect in the
South Pass Block 41 well. This is the form
which Parker found limited to deep water
in the Gulf of Mexico. Maximum diameter
of plesiotype, 0.40 mm.

The species group has been reporced from
the Tertiary of Cuba, Venczucl, Jama
RO fs e P o
Morocco. It has been identificd throughout
the post-Palcocene Cenozoic of Iraly.

This specics is listed as Cassidulina sub-
globosa H. B. Brady in figures 2 and 3

LAGENA GRACILLIMA 1Sr:gucnml
1. fig. 1

os-
zione dei for.
aminiferi menotalamici delle marne
mioceniche del distrottodi Messina.
Italia, T. Capra, p. 51, pl. 1

Fragile, broken specimens are recognizable
lying within the range of variation of this
spe According to Cushman, however,
concerning numerous records in Recent
waters, “there seems to be a question as to
whether this is really a very widely dis-
tributed species or whether, being of a
smooth type with very few distinguishing
characters, there may be several forms in-
cluded under this name” (1923, p. 24). The
form has been recorded from the Pliocene
and Miocene of Iraly. Length of plesiotype,
0.32 mm; breadth, 0.11 mm.

LAGENA GRACILLIMA Mol 11s Cushman

PL VI, fig.
104408 Lagona) preciiin &guenm var.
ollis nyaN, Contr. (‘lwhm.\n
Lab. Foram Res., Spee. Publ: 13

i
Althuugh they are usually fragmencal, ic
is possible to refer a few specimens to this
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subspecies. The type is from the Recent of
Casco Bay, Maine. ngeh of plesiotype
oken), 0.29 mm; breadth, 0.08 mm.

LAGENA cf. I HISPIDA Reuss
PL VI, fig. 9
1863.

Lagena /u\/u(hr
Wiss. Wien, Math.-Natu
ber., Wien, (7~\uuuh Hd
1, p! 835, pl. 6, figs.

A few specimens were kuuud which may
belong here. Length of figured specimen,
021 mm.

. CL, Sit:
16, Abth.

LAGENA STRIATA (d'Orbigny)
PL VI, fig. 11
(Iuluw striata p ()mm,r\\

1839.

Pleistocene specimens are typical of this
species. Miocene specimens are  reported
from Mallorca, Morocco, Jamaica and the
Dominican Republic. The species is also
reported from the Heterostegina Zone of the
Gulf Coast Middle Tertiary (Applin, Kniker,
and Ellisor, 1925). In ltaly, the form is re-
corded throughout the post-Eocene Cenozoic.
Length of plesiotype, 0.29 mm.

LAGENA SULCATA SPICATA Cushman and
McCulloch
PL VI, fig. 2
Lagena suleata (Walker and Jacob)
spicata CUSHMAN and
Southern - California, Univ,
., Allan Hancock Pacific Exp
vol. 6, no. 6, p. 360, pl.
Pleistocene specimens lie \\n]un the range
of variation of this widely discributed Pa-
species. Lagena sulcata (Walker and
Jacob) was described from off the coast of
ngland .md has been reported from the
lle Tertiary of Texas, Florida, and the
inican Ihpubm L. sulcata spicata was
Jumbd from the Pacific Ocean. It is not

1950.

known whether this form also occurs in
Tertiary sediments. Length of plesiotype,
0.21 mm

LAGENA sp. A

A single smooth form was found, and
speciation is deferred pending additional
specimens necessary for determination  of
specific characteristics.

LAGENA sp. B
A single specimen having shore spines ar-
ranged in longitudinal rows was found. The
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form is spicate, but our specimen is pre-
served with only a trace of this fearure.

LENTICUL INr\ cf. L. ARCUATO-STRIATA
Hantken )
Pl w figs. 9,10
Cristellaria (Robulina) arcuato-stri
eN, Magya “Gldt. Tars.,
Pest. Magyarorszag, vol. 1,
D. 93, Dl 2, fig. 30
Our Pleistocenc specimens may be relaed
t this Oligocene species from Hungary.
Comparison should be made with the holc
type or topotypes, however, before a definite
identification is accepted, The species is
also reported from the Middle Terdiary of
Cuba and the Dominican Republic. Diame
ter of figured specimen, 0.69 mm; thickness
041 mm.

1868

LENTICULINA ATLANTICA (Barker)
PLIV, figs. 13, 14

Cristellaria lu(::rlu Cusnmax, U. S

Natl. Mus., Bull. 104, pt. 4, p. 111, pl

Robulua tlanticus BAUKER,
Spec. Publ. no. 9, p. 144, pl.
10-12,

1960, S.E.P.M.

69, figs

The species was described from the Recent
of the Adantic Ocean. Occurrences are re
corded from the Miocene of Jamaica and
the Dominican Republic. Maximum diame
ter of plesiotype, 0.84 mm; thickness, 0.38
mm.

This form is lisced in figures 2 and 3 as
Lenticulina lucida (Cushman )

LENTICULINA BOWDENENSIS (Cushman )
PL LV, figs. 22-26
C n\((‘!imm bowdenensis CUSHMAN
Wa

rnegie Inst. Wash., no. 291, p. 57

1919,

i« antillea CusHMAN, U. S
Bull 104, pt. 4, p. 116,
, fig. 15 pl. 33,

Large, compressed specimens are abundant
in the upper portion of the Gulf Coast
Pleiscocene. The specics is highly variable
in the development of che keel and periph-
cral spincs, thickness of the test, develop-
ment of beads on the sutures, and_ beading
of the test wall between sutures. The spe-
cies is recorded from the Miocene of Jamaica
and the Dominican Republic as well as from
Recent stations listed in the reference above.
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Dimensions of plesiotypes are as follows
pl IV, fig, 24, maximum diameter (includ-
ing spines), zns mm, thickness, 0.80 mm;
pl. 1V, fig. 25, 221 mm, 0.6 mm; pl. IV,
fig. 26, 1.70 mm, 0.44 mm; pl. IV, figs. 22
and 23, 1.64 mm; 0.50 mm.

Ill\ll(lvlv\l,\l,\lcl\ll (Linné)
PLIV, fig. 8
alear LiN

\mmr/

t. Nat., ed.

1923, (nx/t'//mru calear (Linné). Custi-
MAN, U.S. Natl. Mus 01, pt.
s o, .31, figs.
4, 5.

Pleistocene specimens are identical with
Recent specimens from the Gulf of Mexico
This widely reported Recent species is also
recorded from numerous Middle Tertiary
areas_including localities in Ecuador, Co-
lombia, Venezuela, Trinidad, Jamaica, Bar-
bados, Cuba, Haiti, Mexico, Louisiana, Cali-
fornia, the Dominican Republic, Mallorca,
In Tualy it ranges from Middle
Miocene to/ Quaternary, Dismeler of plesio:
type (including spines), 0.47 mm; thick-
ness, 0.24 mm.

and

LENTICULINA CULTRATA (Montfort)
PLIV, fig. 21
1808, Robulus enltratus MONTFORT, (omh\'

m:
methodique des - coquilles,  Paris,
Trance, T, Schodll, tome 1, p. 21

1928, Cristellaria iota CUSHMAN, l'.

Bull. 104, part 4, p. 111,
30, fig. 1.

Mus.
1. 29, fig. 2; pl.

Our specimens were compared with the
holotype of Cushman from the Gulf of
Mexico. These are identical, but both prob-
ably should be referred to Montfort's specics
from the Pliocene of Coroncina, Italy. Speci-
mens in our collection from the Pliocene of
Piacenza belong to this species group. The
species is reported o range throughout the
Italian Tertiary (Foraminiferi Padani, AGIP
Mineraria, 1957). As Robulus iotus, this
form s also recorded from the Middle Ter-
ary of Florida, Texas, Puerto Rico, Jamaica,
Venezuela, the Dominican Republic, and
Mallorca. As R. cxltratus, i is reported from
the Miocene and Oligocene of Cuba (Ber-
mudez, 1950, p. 358). Maximum diameter
of plesiotype (including keel), 2.08
thickness, 0.82 mm

mm;

Gulf Coast Pleistocene Foraminifera il

LENTICULINA MELVILLI (Cushman
and Renz)
PLIV, figs. 15, 16
Robulus melvilli CUSHMAN a

1941,

Specimens from the lower portion of the
Pleistocenc scem to be very close to this
Miocene species from Venczuek. Middle
Tertiary occurrences are also reported in the
Dominican Republic and Jamaica. M:
mum  diameter of plesiotype, 0.66 mm;
thickness, 0.38 mm.

LENTICULINA OCCIDENTALIS (Cushman)
PLIV, figs. 17,18
occidentalis
fus., Bull. 104, part 4,
5, fig. 2; pl. 26, figs. 1, 2.
re similar to the holotype
1658 fathoms off the
S. A variety,
Robulus occidentalis torridus (Cush-
man), is recorded from several Caribbean
Miocene and Oligocene localities. Maximum
diameter of plesiotype, 0.71 mm; thickn

0.40 mm.

CusHM

from
Northeastern Coast of the U.

of Cushman

var.

LENTICULINA ORBICULARS (dOrbigny )
PLIV, 9,20

1826, Robulina orbicularis b'ORBIGNY, Ann.
vol. 7, p. 288, pl. 15, figs.
1884, elaria_orbicularis (d/0rbigny).
Buao, Rept. Voy, Challenge
Zool., vol. 9, p.
1899,

Crisfellaria uy/wuhnw (@ Obigny).
FLINT opt. 1 g ¢
(1897), 2,
hiatatlans ety
CusnMmaN, U. S. Natl, Mu:
pt. 4, p. 101, pl. 21, fig

Our specimens are referred to this group
as were others from the Adantic Ocean and
the Gulf of Mexico by previous authors,
although it is likely that all of these are dif-
ferent from d'Orbigny's species from the
Tertiary of Iraly. The species has been re-
ported from the Middle Tertiary of the Gulf
Coase (Applin, 1926), the Dominican Re-
public, Morocco, and from the post-Paleo-
cene Cenozoic of Ttaly. Diameter of plesio-
type, 0.69 mm; chickness, 0.42 mm.

m,

pl. 64, fig. 3.
(d' ()rhu.’n,vL
. Bull. 104,

LENTICU l.n\/\ PEREGRINA (Schwager )
1.V, figs. 8,9

¢ rwhllmm peregring SCHWAGE

a ped., Geol. Theil., vel.

1866,

5, ]11 7, fi
Typical specimens occur in the Gulf Coast
Pleistocene. The illustrated specimen, how-
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ever, is thicker than the typical. The species
has wide distribution down to 1000 meters
in the Gulf of Mexico but is not found
shallower than about 45 meters (Phleger,
1951, p. 47). The known depth range in
North Alantic is from 90 to 3350
s has also been recorded
1 from the Mediterranean,
West Indies, and Pacific. The holotype is
from the Middle Tertiary of Kar Nikobar.
Middle Tertiary occurrences are  reported
from Japan, Haiti, and Jamaica. It is re-
corded from the Middle and Upper Miocene
and Lower Pliocene of lraly. Length of
plesiotype, 0.28 mm; breadth, 021 mm;
thickness, 0.15 mm.

the

1

TICULINA ROTUL

PLV, fi

V,v'nh('u/:!zx rotulata LAMARCK, Ann.
fig. 1

TA (Lamarck )
25

1806.

vol. 8

, p. 188, pl. 62,

1923,

( xl ellaria rotulata (L
Cusivan, U. S. Natl,
un. |m|l 4, p. 108, pl. 2:

28,

Our wmmm fit the description by C:
man in the above reference for Recent speci-
mens from the Gulf of Mexico, Caribbean
Sea, and Alantic Ocean. The large umbo
is distincive in this species group. The

cies was described from probable Tertiary
of France. Tertiary occurrences are also on
record from Morocco, Panama, Jamaica, and
the Dominican Republic. recorded

throughout the post-Oligocene Cenozoic of
Ttaly and from the Marginulina Zone of the
Gulf Coast (Applin, Kniker, and Ellisor,
1925, p. 105). Maximum diameter of plesio-
type, 0.86 mm; thickness, 0.53 mm.

NTICULINA sp. "A”
PLV, figs. 3, 4

A few specimens of a “beaded” Lenticu-
lina from low in the Pleistocene are similar
w0 Lenticulina senni but lack the tendency
t uncoil so pronounced in that species.
Length of figured specimen, 097 mm; thick-
ness, 0.55 mm.

CULINA sp. "B”
LV, figs. 1,2

Insufficient specimens were found for an
understanding of the range of variation of
this form. Maximum diameter of figured
specimen, 0.71 mm; thickness, 0.44 mm.

I.l{NTI(.l;I.lNAsp. @
PL V. fig. 26

2 o e e e T
found in the uppermost Pleistocene beds
which may be variants of Lenticulina bou-
denensis. The periphery is distinctive in its
marked lobulation. Length of figured speci-
men (broken), 3.34 mm; thicknes:
mm.

0.63

LIEBUSE

ASOLDANII ( Jones and Parker
PLIL figs. 5, 6
Lituola soldanii
Quart.
07, no.
This species s widespread in the Middle
Tertiary of the Caribbean region. It is also
reported in Recent sediments of that region
but scems to have been unreported in the

1860.

JoNES and PARKER,
Journ. Geol. Soc., vol. 16, p.

Gulf Coast until now. Length of plesiotyp
pl 1L, fig. 5, 281 mm; breadth, 105 mm
Length of plesiotype, pl. I1, fig. 6, 183 mm

breadth, 0.99 mm.

LINGULINA sp.

PL VI figs. 5,6
A single immature specimen  showing
similarity to L. costata dOrbigny var. sen
nuda Hantken and L. tricrenata Coryell and
Rivero was found in the highly fossiliferous
core at 3300" in the South Pass Block 41
well. Lengeh of figured specimen, 0.50 mim:
breadth, 0.49 mm; thickness, 0.38 mm.

MARGINULINA BASISPINOSA Cushman
and Renz
PLV, figs. 11,12
Marginulina

1941, basispingsa CUS
Contr. Cushm

15, . 2, 7

17, p.

Foram. Res vol.
6-18.

Most of our specimens do not have pe-
ripheral spines or the costae typical of some
of the specimens referred to this speci
the above reference. The Pleistocene speci-
however, fall within the range of
cribed for this species. A few

mens show short spincs.  Most
smooth and have limbate sutures. The spe-

is recorded from the Terdiary of Vene-
. Colombia, and Trinidad. Length of
plesiotype, pl. V, fig. 11, 1.37 mm; breadeh,
046 mm; thickness, 042 mm. Length of
plesiotype, pl. V, fig. 12, 1.07 mm; breadeh,
048 mm; chickness,

mens,
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MARGINULINA cf. M. STATA COARCTATA

Silvest
PLV, figs 14, 15

A single but well-preserved  specimen
from a core ac 1885 feet in The California
Company State Lease 1923, well no. 1, Dixon
Bay Field, is tentaci igned o chis
species from the Pliocene of Traly. The sut-
ures are less distinct, and the test is con-
siderably less compressed than in M. planata
everal specimens were found in Helve
(of Colom, 1958) sediments from the Bale-

aric Islands which seem to be identical with
our Pleistocene form. Length of figured
specimen, 1.68 mm; breadth, 0.48 mm;
thickness, 0.44 mm.
MARGINULINA GLABRA d Orbigny
PLV, fig. 10
1826, |luu/mulnm ,/Iulrm D'ORBI , Ann.
., vol. 7, no.
192; llmymulnm ﬁ'(lluu (I' rhig) SH-
MAN, Bull. I(H. pt.

1, p. 127, pl , 6.
Two specimens were found ac 545 feex in
the South Pass Block 41 well. These are
0. »(, mm in length as compared with dOr-

bigny's measurements, “up t0 2.0 mm in
luu,(h In other aspects, our specimens are
typical of the specics, which was described

from Tertiary beds near Sicnna, Ttaly. Oc-
currences in the Florida Miocene and a pos-
sible oceurrence in the Miocene of Jamaica
re reporeed. A variety, M. glabra cbesa, is
Pl L (L T s e S
zuela. In Ttaly the range of the species is
Middle Miocene o Quaternary. L
(1956, p. 591) records it from the Pliocenc
e

MARGINULINA SUBACULE,
(Cushman)
PLV, figs. 1623
Cristellaria

1923

s lmruh ata

1951. na xuhnrulz-ulu (
vill'. glabrata 1('u~thm|)
l’Am\l- ,
. pt. P J pl

Pleeens specimens are
o e T Y
ing homeotypes of Phleger and Parker in

ove references.  Peripheral  spines are
akly developed in our specimens. Insuf-
able for our proper
it o G mfrlsp«kfm position that

Gulf Coast Pleistocene Foraminifera 4

has been
thi:

igned in the above references to
highly variable form.

The following dimensions are recorded for
plesiotypes: pl. V, figs. 19 and 20, length
1.43 mm, imum breadth of wncoiled
portion 0.74 mm, thickness 0.59 mm; pl. V,
figs. 16 and 17, L13 mm, 0.53 mm, 0.44 mn;
pl. V, figs. 22 and 23, 1.55 mm, 0.58 mm,
046 mm; pl. V, figs. 18 and 21, 1.60 mm,
oss mm, 0.42 mm.

Cushman (1923, p. 124) records the spe-
e 309 t 384 meters in the Gulf of
Mexico. It is reported from the Miocene
of Colombia by Redmond (1953, p. 714).
the Miocene of Jamaica by Cushman and
Todd (1945, p. 18). and the Upper Oligo-
cene (?) of Cuba by Bermudez, 1950, p.
348)

MARGINULINA SUBLITUUS MULTICAMERATA
Cushman and Stainforth

ig. 13
Marginuling uullhlurl.\' !
multicamera
FORTH, (‘uihnmn
Spec. Publ. 14, p. 23, pl
Our figured specimen was u)mpmd with
ecimens from the Miocene Buff Bay lo-
2 ‘e have insufficient d
o evaluate the infraspecific position of this
form. It is possible that both Pleistocene
specimens and specimens from the Cipero
i vt [ e O i s
cies of Nutall from Mexico, although nu»
type figure for this specics illustrates a mo
compressed form.  Lengeh of  plesioty o
mental ), 0.48 mm; breadch, 0.19 mm;
thickness, 0.15 mm.

uttall) var.
and STAI
Fm'mn. Res,
3 . 6,

SHM
]nh

MARGINU TS INOIDS
30€s )

Pl V fig. 27
Cristellaria_aculeata d'Orbig
marginulinoides Goks, Harvard
Mus. Comp. ZooL, vol. 29, p.

1896,

y var.
Bull.
Dl

Our. pm,m. ;

re referred here, although
noc all have the peripheral spines described
for the species. This seems to be a highly
ariable feature in this genus along with the
width of the test and surface ornamentation.
Phleger and Parker (1951, p. 9) record the
ccies from the Gulf of Mexico and off
Georgia from 125 meters © 180 meters.
Length of plesiotype, 0.97 mm; maximum
adth of uniserial portion, 041 mm; thid
ness, 0.37 mm.
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T'his form is listed in figures 2 and 3
dlina marginulinoides (Goés).

MARGINULINOPSIS SENNI LACRIMATA
Akers and Dorman, n. subsp.
PLIV, figs. 6,7

Presence in the Gulf Coast Lower Pleisto-
cene of a foraminifer similar to the Miocene
guide fossil of Venczuela, Robulus senni
Cushman and Renz, is here noted. Our Qua-
ternary form is thicker than the types of
Lenticulina senni, and beads on the uncoiled
portion of the test are elongated, tear shaped,
in concrast with the beads shown by the spe-
cies of Cushman and Renz which tend w0
become noticeably elongated only on the
final chamber. Chambers are wider in the
Venezueln form, resulding in a test of

greater proportional diameter than that
shown by M. semni lacrimata. Length of
holotype of the subspecies, 1.07 mm; thick-

ness, 0.46 mm.
This form is listed in figure 3 as Lenticu
na senni lacrimata

MASSILINA sp,
PLIL figs. 14, 15
Only a few specimens of this distinctive
form have been found. It is large, com-
pressed, and has a capillate surface. Length
of figured specimen, 152 mm; breadth, 1.10
mm,

MELONIS POMPILIOIDES ( Fichtel and Moll )
PL VI, fig. 16

1798, Nautilus pompilioides FicuTes and

MoLr, tace icroscopica, p. 31

1851, Nowionina affinis b )outs«
Zeitschr., vol. p. 72,

1958. Nonion affine (Reuss). BOLTOVSKOY,

Micropalcontology, vol. 4, no. 2, pp

I'his species was described from the Oligo-
cene of Germany. Boltovskoy gives an ex-
cellent synonymy in the reference above and
calls attention to the nomenclatorial
fusion attendant upon this foraminifer.

con-

The species has been reported under vari-
ous synonyms from Eocene to Recent. It is
recorded from Europe, North America, South
America, the Caribbean region, and Fiji. It
has been found in Recent samples from the
North Adlantic, North Pacific, Red Sea, and
the Gulf of Mexico and ranges throughout
the post-Middle Oligocene Cenozoic of Italy.
Parker (1954, p. 506) reports the species
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in the Gulf of Mexico from 60 meters o
1750 meters. Maximum diameter of plesio-
type, 0.21 mm; thickness, 0.08 mm.

This form is listed in figures 2 and 3 as
Melonis affine.

NEOCUNEOLINA ANGUSTA (Cushman)
PL1, figs. 24, 25

1919, Cuncolina_ pavonia  d'Orbigny var
angusi m CUSHMAN, Carnegie Instit
Washington, Publ. 291, p. 34, pl. 7
fig. 2.

1963. Neocuncolina _angusta  (Cushman)

BeRMUDEZ and RivERo, Estudio sis
tematico de los Foraminiferos Qnm.
Microgranulares y Arenace
o Central Vepesuela, . Bibiio-
teca, Caracas, p. 210, fig

Large specimens are present in the Pleisto
cene section. Some of these exceed 4 mm in
length. The species is abundanc in the Re-
cent moderately decp seas of the Caribbean-
Antillean_region, and specimens are also
found in Middle Tertiary beds of that region
An excellent synonymy and reference list arc
given by Bermudez (1949, p. 80). Length
of plesiotype, 1.53 mm; maximum breadth,
132 mm; thickness, 0.97 mm.

NE

EPONIDES COIWE! u (Palmer)
PLX, figs. 1

Eponides coryelli PALMH( Bull Amer.

Paleontology, vol , no. . . 58,

pl. 2, figs. 3, 4.

]den(ihm(lun of this species in the Lou
isiana Pleistocene was confirmed by com-
parison with topotypes from the Bowden
Formation of Jamaica. The species is also
present in the Miocene of Haiti and the
Dominican Republic. Bermudez (1949, p.
245) gives a deailed synonymy. Maximum
dneru of plesiotype, 0.84 mm; thickness,
0.61

1945,

NEOEPONIDES PARANTILLARUM (Galloway
and Heminway )
PL X, s. 38,39
Eponides parantillarum _GALLOWAY
and HemINwaY, New York Acad.
Sei., Sc wry., Porto Rico and Vir-
3, pt. 4, p. 374, pl. 18,

1941,

gin'Ts., vol.
fig. 1.
ch(csu\r:mvc; of this species are abun-
the Pleistocene.
nd in the con-
ety

danc in several zones of
Variation is noted in s
vexity of the spiral side. Maxim
of plesioype, pl. X, figs. 38, 39, 0.57 mm;
thickness, 0.36 mm.
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The species has been identified in the
Miocene of Puerto Rico, Jamaica, Venczuela,
Trinidad, and the Dominican Republic
in the Pleistocene and Miocene (7)
Aruba.

NEOEFONIDES TUMIDULUS § H. B. Brady )

PLX, fig

1884, Truncatuling, u.,...a..l.. H. B. Bravy,
ept. Vo ol., vol. 9,
b, oI, 05, figs. Bad,
1954, Eponides twmidulus (H. B. Brady).
PArKeR, Harvard, Bull. Mus. (..mn,
Zool., vol. 111, no. 10, p. 529,
figs. 19, 24.
Small specimens occur in marine beds
throughout the Pleistocene. These are typi-
cl of Recent specimens from the Gulf of

Mexico which Parker figures in the above
reference. According to Phleger and Parker
(1951, p. 21), the species occurs in the
northwest Gulf of Mexico at depths of 1000
meters or more. The types are from 2740
fathoms, southwest of the Canaries. Diame-
ter of plesiotype, 0.17 mm; heighe, 0.13 mm.

N TURGIDUS (Phleger and
Parker)
PL X, figs. 5,6

EPONIDE:

1951, ",I!ﬂ"”lix turgidus PHLEGES nd PAR-
ieol. .‘\hll ica, Mem. 46,

pv. 2, p. 22, pl. 11, figs. ).
Identification of Plnm(x ene specimens s

confirmed by comparison with holotype
from the Guif of Mexico. This species may
belong to Gyroidina as stated in the above
reference. Diameter of pk iotype, 0.13 mn
thickness, 0.06 mm.

NODOBACULARIELLA ATLANTICA Cushman
and Hanzawa
PLIV, fig. 3
Nodobaculariel lIu ll”ll"“l'll CUSHMAN
and HANZAWA ushman Lab.
Foram. Res, Vol. 13, p. 42, pl.

Ahhmq,h we are not clear as 1o the pos
tion of this species with respect to N cassis,
specimens are recognized in the Gulf Coast
Pleistocene which seem to be close to the
types of Cushman and Hanzawa from the
castern coast of the United States. Speci-
mens from the Gulf of Mexico referred by
Fline (1897, p. 302, pl. 47, fig. 4) to Verre-
bralina insignis H. B. Brady also belong here.
Maximum diameter of plesiotype, 0.84 mm.

1937,

Gulf Coast Pleistocene Foraminifera 4s

NODOBACULARIELLA CAS:
PLIV, fig. 4
lul:hmlum cassis D'ORBIGNY in DE

AGRA, Phys. Pol. Nat. Cuba,
miniferes’, p. 51, pl 7, figs.
14, 15.

s in which the carly scages are indis-
dnct are included in this specics group.
Costac may be fine to coarse, or they may
be absent.” The test is thicker cthan that of
N. atlantica Cushman and Hanzawa. Cush-
man and Todd (1944, p. 68) observe a more
strongly developed keel in N. carsis and a
tendency in the adule for the final chamber
w0 become rectilinear, but these features are
shown by both specics in our material

D Orbigny's types are from the shore
of Cuba, and most of our specimens ¢
ferred to his species as herein interpreted
rather than to N. atlantica. N. cassis is also
reported from the Miocene of the Domini-
can Republic and from the Miocene and
Pliocene of Florida. Maximum diameter of
plesiotype, 0.76 mm.

(dOrbigny)

NODOSARIA FUSTA Cushman and Todd
PLV, fig. 30
Nodosaria fusta CusHMAN and Tobp,

1945

Cushman Lab. l‘umm Res. S]wv
Publ. 15, p. 28, pl. 4, figs. 20.
Plei ecimens were compared with

R e i VR o G
Jamaica. Length of plesiotype (incomplete
Specimen), 1.91 mm; diameter, 0.38 mm.

NODOSARIA GRACILLIMA (Cushman and
arvis )
PLIX, fig. 11
nuttalli  Cushman
gracillima CUSHMAN
. Cushman  Lab.
10, pt. 3, no. 148,

b.

1934, Ellipsonodosaria

nd Jarvis var.

specics.
One fmmd at ‘)’Sh f(u in (|K South Pa
than_half
large as the hulmypn from the Miocene
Cipero Formation of Trinidad, BV.L Speci-
mens from the Miocene Buff Bay Formation
of Jamaica arc also approximarely twice as
large as our specimens, however the forms
from the Pleistocene of Louisiana scem 1o
be .dmml in other aspects with th
bean species. The individual found ac 3490
o e e e (0 1 drevi i
ines on the initial end, two of which are
weakly developed. Length of plesiotype, 0.42
mm; breadth, 0.11 mm.

Caril
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This form is listed in figures 2 and 3 4
Nodosarella gracillima (Cushman and Jarvis).

NopOsARIA HIsPIDA d'Orbigny
PLV, fig. 31

Nodowariu hispida, pORaicN

Bass. Tert. Vienne, p.

Foram.

L pl. 1

1846,

The species was described from the Ter-
tiary of Austria. It is recorded from the
Middle Tertiary of Cuba and the Dominican
Republic and “from numerous Recent sta
tions. Typical specimens have been found
in the Gulf of Mexico (Flint, 1899, p. 311;
Parker, 1954, p. 505). According to Parker
in the later reference, they occur deeper
than 145 meters. The species has been ob-
served by the writers in Miocene shales from
wells off the coast of Louisiana. It is also
known from the Miocene and Pliocene of
the Mediterranean region and from the Ca
brian of ltaly. Length of plesiotype, 0.61
mm; diameter, 0.21 mm.

a-

NODOSARIA PYRUL a d Orbigny

VI, fig.
826, \n”/mu-m puriia .u\mm\\. Amn
£ t., vol. 7, p. 253, no. 13,
1951 Nodosaria [r/ru/n @0rbigny. I’m, -

Geol. Soc.
16, part 2, p. 10, pl. 5, Fg.

Alchough our specimens from the Upper
Pleistocenc are broken, they show character-
istics identical with those of Recent speci-
mens from the Gulf of Mexico. The species
15 also been identified from the Recent of
the Alantic and from the Ki and Philippine
Islands. The holotype is from the Upper
Terciary of Italy. Other Tertiary localities
have been reported in Cuba, Trinidad, Ja-
and the Dominican Republic. Length
ured fragment, 0.80 mm; maximum
0.15 mm

GER and PA
Men,

maic
of fig
diameter,

NONIONELLA BASILOBA Cushman and
{cCulloch
PL VI, figs. 14, 15

1940. Nonionella basiloba _CusHMAN and
McCuriocn, Allan: Hancock Pacific
Exped, vol. 6, 0. 3, p. 162, pl.

1647, Nowionelln, opims CosHuAN, Contr.
Cushman_Lab. Foram. Res., vol. 23
pt. 4, p. 90, pl. igs. 1

1954, Nonionella n/mrm Y kK

PaRKER,
Mus. Comp. Zool., vol.
507, pl. 6, figs. 10,

\Lm.mi Bull,
111, no. 10, p.
11, 12,

1961, A\'(mimu.’ll(( basiloba  Cush

IcCulloch.  ANDERSEN, _

ia a
, pt. 11,

lept Cons,, Geol.
zs. ba-c.
s was described from off the
coast lifornia. Pleistocene specimens

are typical of Recent specimens from the
Atlantic and the Gulf of Mexico. Length of
plesiotype, 0.23 mm; breadth, 0.17 mm;
thickness, 0.13 mm.
This form is listed in figure
Nonionella opima Cushman.
NONIONELLA sp.
PL VI, fig. 18
few specimens occur in  the
Pleistocene beds which, because of
scarcity, are not referred to a specics. Length
of figured specimen, 0.27 mm; breadth, 0.17
mm; thickness, 0.13 mm.

>

and 3 as

Lower
their

XAGONA (Williamson)

PL VI fig. 8

Entosolenia squammosa Montagu var
heragona WILLIAMSON, Ann. Mag
Na vol. 1, p. 20, pl.

OOLINA HE

1848,

fig. 23.

Several variants are assigned to this spe
cies. In the typical form, the hexagons are
rather small and numerous. In another form,
the hexagons are approximately twice as
large and are less regular in shape than in the
typical. Other features appear to be the
same, and, because of the scarcity of speci
mens, it is not known whether this variatior
in the wall has significance. Length of plesio
type, 021 mm.

The specics is reported from the Miocene
of Florida, Jamaica, and the Dominican Re
public. It has been identified in the Pliocene
of Cuba and the Pleistocene of Florida. In
Iraly this form is recorded in the Upper
Eocene, Upper Miocene, throughout the Plio
cene, and in the Quaternary.

his species is listed in figures 2 and 3 as
Lagena hexagona (Williamson ).

ORIDORSALIS UMBONATUS
(Galloway and Morrey )
PL X, figs. 36,37
wadorensis GALLOWAY and
Bull. mer. Paleontology,
0. 55, p. 26, pl. 3, figs. 13a-c.
wmbonatus (Rl-nﬁ'&) var.
(Galloway and
J(v\n, l’nlunntnln;:v,

1929, Rotalia ¢
onzy,
vol.
Eponides
ccuadorensis
rey), HEDBEG,
yol. 1L, no. & p. 679, pl. 91,
rid st en, Louisiana
Dept. Cons., ¢ ,uol Surv. Bull. 35, pp.
107-109, pl. s

1937,

1961,
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Hedberg points out in the reference above
that material from the type locality of Rota
lina umbonata Reuss ac Hermsdorf, Ger-
many, contains both specimens with nearly
straight sutures and those with the char-
acteristic curvature at cheir inner ends. We
follow his conception of this form as an
infraspecific group. This form or the typical
is reported from the Gulf of Mexico at
depths greater than 65 meters and from
numerous Terdary localities in the Mediter-
rancan and Gulf of Mexico-Caribbean re-

a
gion. Maximum diameter of plesiotype, 0.38
mm;

thickness, 0.20 mm.

PAVONINA ATLANTICA Cushman
PLIX, fig. 30)

Pavonina atlantica CUSHMAN, U.
Natl. Mus., Bull. 104, pt. 3, p.
pl. 19, fig.
Pavonina - miocenica CUSHMAN _and
PoNTON, Florida Geol. Survey, Bull.
, p. 78, pl. 12, fig. 19,
1951 I‘m'umrm urhmmu Cushman, Pre-
and P, n. ol. Soc. Ameri
Mer. 46 i DL 8, figs. 6, T

Our specimens were not compared with
the type from off Sand Key, Florida, in 92
fachoms. The Pleistocene form, however, is
identical with specimens from the Gulf of
Mexico which are referred o this species
by Phleger and Parker. Miss Ruch Todd
compared the types of P. atlantica and P,
miocenica (Miocene of Florida), and she
has concluded chat they are identical, no
characters being evident by which the two
can be specifically separated (personal com-
munication). The range of P. arlantica.
thercfore, is here considered as Miocene o
Recent. Additional Miocene occurrences are
in Colombia, the Dominican Republic, and
Jam Length of plesiotype  (broken
Specimen), 053 mm; breadth, 0.46 mm;
thickness, 0.13 mm.

PENEROPLIS PROTEUS d'Orbigny
PL VI, figs. 1,2

D'ORBIG

. Pol. \I.nt ("hxlv
[un.nmmlu(w p. 60, pl. 7, figs. 7-11
Chis specics, described from e
ments of the Caribbean, is characteristic of
Pleistocene carbonate zoncs. The range of
the species s probably Miocene to Recent
It is recorded from the Miocen of the Do-
minican Republic and from the Miocene and
Pliocene of Puerto Rico and the Gulf Coast.
In Cuba it ranges throughout the post-

1839,

Pe ,u»m;;m protes
Hist. Phy
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Oligocene Cenozoic. Maximum diameter of
plesiotype, pl. VIL, fig. 2, 0.34 mm. Maxi-
mum diameter of plesiotype, pl. VI, fig. 1,
0.70 mm.
PLANORBULINA MEDI'
dOrbigny
PL XV, fig. 15
'hmmbu]um
¥y nn S

RRANENSIS

1826,

Nu(h!wruuwun\ V0
vol.

nn. 2, p
no. TSJ.
According o Phleger (1951, p. 47), this
species ranges from 20 to 200 meters in the
Gulf of Mexico. Maximum diameter of
plesiotype, 0.57 mm. The species is widely
reported both from Recent and Tertiary
sediments. In Taly the range is reported as
Middle Miocene to Quaternary.

, flgs. 48 s \‘l)(ll,l(‘\

PLANULARIA QUASITRINAE Akers and

Dorman, n. sp.

PLV, figs. 5-7
Test almost ewice as long as broad, very
compressed, thin, sides almost parallel, early
portion slightly inflated, coiled, later portion
uncoiled; chambers numerous, about 20 in
adult specimens, increasing  gradually in
lengeh as added; peripheral margin with a
rounded keel: sutures limbate: wall smooth.
Holotype and paratype from sidewall core
at 2916 feet in California Company State
1923, well No. 1, Dixon Bay Field,
Plaquemines Parish, Louisiana. Dimensions

of holotype (pl. V, figs. S, 6): length, 126
mm; width, 0.69 mm; thickness, 021 mm
Length of paratype (fig. 7), 090 mm;

width, 0.53 mr

This species is similar to P. frinae Ber-
mudez from the Tertiary of the Dominican
Republic. P. guasitrinae is not so broad as
P. trinae, and the keel is neither so wide nor
sharp as in tha species. Our holotype clearly
shows 21 chambers; about ten may be ob-
served in adult specimens of P. tringe. P,
quasitrinae has been identified only in ma-
rine beds of Afoniar

PLANULINA EXORNA Ph]cpu and Parker
PLXV, figs. 5

1951, Plandina, exorna mumu and PAr-
) Soc. America, Mem. 46,
m, 2, p. 82, pl. 18, figs. Ba, b, 6a, b,

Ta, b, 8a, b.

“This is the most frequent species of Planu-
lina in our Pleistocene material. The species
was described from the Gulf of Mexico
where it is abundant in water shallower than
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Our

and

00 meters (Phleger, 1951, p. 48)
specimens show variation in i
size of perforations. Maximum diameter of
plesiotype, 0.36 mm; thickness, 0.10 mm.

PLANU R FOVEOLATA (H. B. Brady)
1. XV, figs. 19,20
foveolata H. B.
Rep Challenger, Zool.,
p. 674, ,.1 *vx fig. 1

BrADY,
vol. 9,

4. |/mm4lhull

This species, which was described from
Recent sediments in the vicinity of Ber-
muda, occurs in marine zones throughour
Pleistocene. Phleger (1951, p. 48) re-
orts it in the Gulf of Mexico deeper than
85 meters. The species is also reported from
the Miocene of Haiti, the Dominican Re-
public, Cuba, and Jamaica. Maximum di-
ameter of plesiotype, 0.59 mm; thicknes
0.24 mm,

the

PLECTOFRONDICULARIA FLORIDANA
Cushman
PL VIL figs. 23, 24

Plectofrondicularia
MAN, llnn(lu Geol.
p. 41, pl. 8, fig. 1.

Specimens from the lowest marine zone
of the Gulf Coast Pleistocene belong with
this Miocene species from Walton County,
Florida. The species is also recorded from
the Tertiary of Bowden, Jamaica, the Do-
ninican Republic, Colombia, Venezuela,
and Barbados. P. diversicostata
Neugcboren), which has been identified in
Miocene of Hungary, Egypr, and Buff
Bay, Jamaica, is similar o P. floridana. Ac-
cording o Cushman and Todd (1945, p.
58), P. diversicostata “resembles P. flori-
Jana, but is much slenderer, has larger and
more numerous costac, and the test does not
broaden as in that species.” Lengeh of plesio-
type (broken specimen), 0.57 mm; maxi-
mum breadch, 0.21 mm.

CusH-
Bull. 4

floridana
Survey,

1930.

idad,

POLYMORPHINA sp.

Rare specimens were found which are
similar to Pseudopolymorphina rutila (Cush-
man) from the Byram Marl of Mississippi.
Pleistocene specimens are more compressed
than the Oligocene form, and they are to0
rare in our samples for the determination of
specific characterisics

Vol. 3

CRIBROREPANDUS Asano
and Uchio
PL. XI, figs. 26, 27
1951, Porocponides cribrorepandus Asaxo
and UcHIO in STACH, rated
alogue of Japanese T
Furuminifona. pt. 14,
18, tfs. 134,

The type flgures fur Nantilus repandus
Fichtel and Moll are not clearly representa-
tive of our species, although many autho
have identified Recent and Terdiary speci-
mens with this species of Fichtel and Moll
Cushman (1931, p. 48) suggested that
iponides (?) lateralis (Terquem) might be
a variety of the species of Fichtel and Mol
This possible relationship should be investi-
gated

POROEPONIDE

ary smallcr

Specimens here referred to Poroeponides
cribrorepandus are found commonly in c:
carcous sediments in the Gulf of Mexico
region. This relationship was observed in
Recent sediments by Phleger and Parker
(1951, p. 21). Our Pleistocene specimens
show considerable variation in height, um
bilical region, size, and limbate character of
stures. Pores on the apertural face are not
always well developed even in large adult
specimens. Asano and Uchio described this
species from the Pliocene of Japan. It is
also present in the Miocene of Japan, accord
ing to these authors. Maximum diameter of
plesiotype, 0.71 mm.

PSEUDONODOSARIA COMATULA (Cushman)
PL V. figs. 28,29

Nodosaria comatula CUSHMAN, U, 8.
Natl. \lus., Bull. 104, pt. 4, p. 83, pl

, fig. 5

Our specimens were compared with topo-
types from 210 fathoms in the Gulf of
Mexico which were supplied by Dr. A. R
Locblich, Jr. This species has been reported
from the Middle Tertiary of Trinidad, Mexi-
co, Cuba, Venezuela, Jamaica, the Domini-
can Republic, and subsurface Louisiana. It
is also reported from the Upper Eocene of
Cuba (Bermudez, 1950, p. 354). Length of
plesiotype (pl. V, fig. 28), 0.44 mm; di-
ameter, 0.36 mm; length of plesiotype (pl.
V, fig. 29), 0.78 mm; diameter, 0.38 mm.

This form is listed in figures 2 and 3 as
Nodosaria comatula Cushman.
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PuLL

1A BULI l()IDFS (d Orben) )
PL XI, figs.
Nonignina tmumdm v OiG

182 Ann.

Nat., vol.
1846, .\ﬂmumuu hullortlmr DORBIGNY, T
Te!

Vienne, p. 107, pl. 5,

fl;:s 9, 10.

Figures of the type from the Tertiary of
Austria are also representative of our Pleisto-
cene specimens. The species has been found
from 65 meters to 1000 meters in the Gulf
of Mexico, and it occurs in the Tertiary of
California, Jamaica, Trinidad, Ecuador,
Venezuela, Plerto Rico, the Dominican Re-
public, and Mexico. It is recorded through-
out the post-Paleocene Cenozoic of Ialy
Diameter of plesiotype, 0.29 mm; chickness,
025 mm

PULLENIA QUINQUELOBA (Reuss)
PL X, figs. 3, 15
Nonionina quingueloba Revss, Zeit-
tsch. Geol. Ges., vol. 3, p. 71,

1851,

The type of this species is from the Ter-
dary of Hermsdorf, (ycrmqny The name has
been applied to groups from Recent sedi-
ments as well as from worldwide Tertiary
localities. The species is recorded chrough-
out the post-Paleocene Cenozoic of Italy.
Our specimens are typical of those from the
Gulf of Mexico to which the name has been
applied. The species ranges from 50 meters
0 2800 meters in the Gulf of Mexico
(Phleger, 1951, p. 48). Diameter of plesio-
type, 0.25 mm; thickness, 0.19 mm.

PULLENIA sp.
PL. XI, fig. 2
Numerous specimens have been found in

marine zones of the Pleistocene, but these
have not been sufficiendy frequenc in any
single sample to justify a description of the
species. Diamerer of figured specimen, 0.24
mm; thickness, 0.11 mm.

PYRGO CARINATA (dOrbigny)
PLIV, figs. 11,12
rinata l\ YORBIGNY in DE
]l Pol. Nat. Cuba.
Y64, vol. §, pl. 8

1839, Biloculina e

P are pri xbnbl), ' conspecific with
R oy o (@ G B e
This_conclusion is reached on the basis of
the figures by d'Orbigny. Length of plesio-
type, 0.56 mm; breadth, 0.36 mm; thick-
ness, 0.21 mm.
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PYRGO g (H. B. Brady)
IV, figs. 1,2

1881 I,vln(ulmu comata  BRADY, Quart.
Journ. Mier. Sci., vol. 21, p. 45.
1884, I.vlm ulina_comata Bmm RopL \'o 5
. p. 144, pl.

hallenger,
9.

The species is recorded mostly from deep
waters in the Adantic and Caribbean. It has
also been reported from the Middle Tertiary

of the Dominican Republic. Length of
plesiotype, 149 mm; breadth, 126 mm;
thickness, 122 mm.

PYRGO MURRHINA (Schwager)
PLIIL, figs. 14, 15
Biloculina murrhina SCHWAGER, No-

xped. Ge Theil., vol. 2,

1866.

In the north Alantic, records for this spe-
cies are deeper than 200 meters. It is not
found shoaler than 45 meters in the Gulf of
Mexico (Phleger, 1951, p. 48). Holotype is
from che Miocene of Kar Nikobar. The spe-
is reported from the Miocene of Haiti,
Jamaica, and Trinidad. Length of plesiotype,
039 mm; breadth, 0.36 mm.

PYRGO l\Ml TUS Cushman
11, fig. 22

Pyrgo, nasutus Ct
1

§m|
218

7, pl 3, fu_'
Pleistocene specimens are identical with
Cushman’s specimens from the area to the

north of Puerto Rico. The distinctive bend
of the test ac the base of the aperture is
present in our specimens as in the forms
from the Recent of the Caribbean. Length
of plesiotype, 0.23 mm; breadth, 0.13 mm.

PYRGO VESPERTILIO (Schlumberger)
PL 11, figs. 29-32

1884, Biloculina. ringens I, B. Buapy (not
Las , Rent. Challenger,
Zook ol '9, p. 142,
1891, Biloculina m,mnlm b«uu MBERGER,
Z rance, vol 174,
1 . T4 Tig
1917, Biloculing vespertilio blhl\lmbu;:m
Cushyax, U. S. Natl. Mus., B
pE. 6, B 77, pl. 30, fig. 1;
(in text).
1921, Biloculina vespertilio Schlumberger.
CUSHMAN, U Natl. Mus., Bul

fig:

100, vol. 4, p. 472, pl. 95 5a, b.

This is a large robust form which has been
reported mostly from fairly deep warer in
the Pacific. There scem o be no differences
between our specimens and those figured by
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Cushman in the above references. Length
of plesiotype, pl. 111, figs. 29, 30, 0.56 mm;
breadth, 050 mm. Length of plesiotype,
figs. 31, 32, 0.72 mm; breadth, 0.65 mm.

PYRGO sp. "A”
PLIIL figs. 23, 24
Several rare specimens, similar to P. masu-
sus, are not speciated. Length of figured
specimen, 0.61 mm; breadth, 0.53 mm;
thickness, 0.42 mm.

PYRGO sp. “B”
PL 1T, figs. 33-3
rare form in our material rescmbles
Pyrgo comata but is probably distinct
having fewer costae and an elongation of
the test at the aboral end. Length of figured
specimen, 0.69 mm; breaddh, 0.65 mm.

(QUADRIMORPHINA VILARDEBOANA GLABRA
(Cushman)
PLXI, figs. 28,29

v :[m dehoana
1

Valvulinerio

u}mm Ui, 8
Te ., vol.

161,

1, p.

1951 luu ulineria. laevigata Prozcin and
KER, Geol. Soc. America, Mem. 46,
bt 2, o 28, pl. 15, 11a, b, 12a, b.

Specimens are rare in Pleistocene amples.
The thin, lobe-like umbilical plate is often
broken in fossil specimens. This form is re-
ported deeper than 120 meters in the Gulf
of Mexico and from 300 meters to 680
meters on the Aclantic continental slope
(Parker, 1948, p. 225). Maximum diameter
of plesiotype, 0.23 mm; thickness, 0.14 mm.

This form is lisced in figures 2 and 3 as
Valvulineria lacvigata Phleger and Parker.

UTINANS

QUINQUELOCULINA AGG
d'Orbigny

PLII, figs. 24-26

Quingueloculina agglutinans 1’ORBIG-

in DE LA SAGRA, Hist. Phys. Pol.

\xu Cuba, “Foraminiferes”, p. 195,

. 12, figs. 11-13.

arge agglutinaced specimens seem to

e deitice] e type of d'Orbigny from

Jamaica. Length of plesiotype, 141 mm;

breadth, 0.99 mm. The species is also re-

ported from the Pliocene of Florida (G

931, p. 19) and from the Lower Pliocene
0 the Quaternary of Iraly.

1839,

Vol.

QUINQUELOCULINA BICOSTATA d'Orbigny
PI.IL, figs. 27-29
()qum‘ltrrulmu bicostata ’ORBIGNY
in DE LA Hist. Phys. Pol. Nat.
Lub.x “F nxx|x\1n1hus , p. 195, pl. 12,
-10.
1954, ()rmr(ﬂmiorulma mwwum d ()Abu.,
Paker, Harvard, Bull.
Zool., vol. 111, no. 10,
figs. 1, 2.

Pleistocene specimens like Recent speci-
mens identified by Parker from the Gulf of
Mexico are larger than those described by
d'Orbigny from Cuba. Our specimens com-
monly atcain a lengeh of 13 mm. Length of
plesiotype, 1.28 mm; breadeh, 0.92 mm. The
ccics s also reported from the Tertiary
of Texas

1839,

p. ,wr,. S

QUINQUELOC! l H\IA HORRIDA Cushman

1, fig. 19
1947, (}mmlmhnuhvm horvida,  CUSHMAN,
shman_Lab. For

pt. 4, p. 88, pl. 19, fig. 1.

Length of plesiotype, 0.27 mm; breadth,
0.20 mm. The types are from off the coast
of Charleston, South Carolina, in 120 meters
of water.

QUINQUELOCULINA LAMARCKIANA
dOrbigny
PLIL figs. 11-13

1 Quingueloculing Ium(uv'l.unm »OR-
BIGNY in DE L SAGRA, His 5. Pol.
o Gl At 1o,

. 11, figs. 14,
Um mddy distributed Recent species is
one of the most frequently scen throughout
the Louisiana Pleistocene. It is recorded
from che Middle Tertiary of the Louisiana
Gulf Coast, Florida, Jamaica, Trinidad, C
lombia, the Dominican Republic, and France
and from the Pliocenc and Pleistocene of
Florida. It is known in the Calabrian of
Italy. Lengch of plesioype, 074 mm;
breadth, 0.63 mm.

QUINQUELOCULINA POLYGONA d Orbigny
PLII, fig; 4

L[ru::qm'/o(w/mu /!uh/l/ﬂurl vORBIGNY
in DE LA Phys. Pol. Nat.
Cuba, “I‘m(umm (*", l‘??v pl. 12,

figs. 21-23.

1839,

Pleistocene specimens are typical of the
widely distributed Recent species of the
West Indian Region. The species is also re-
ported from the Middle Terciary of Colom-
bia, Jamaica, the Dominican Republic, and



No. 1

France. Length of plesiotype, 0.60 mm:
breadth, 0.29 mm.

RAMULINA GLOBULIFERA H. B. Brady
PL VI, fig. 25
1879, Ramulina globulifera B. Braby,
Quart. Journ. Micr. Sci., vol. 19, p. 58,
pl. 8, figs. 32, 33.

The species has been recorded from both
Atlantic and Pacific Oceans and from the
Miocene of Mallorca, Spain, Jamaica, and the
Dominican Republic; also Pliocene to Recent
of Cuba; and Miocene and Pliocene of Iraly.
Length of plesiotype, 0.36 mm.

RECTOBOLIVINA ADVENA (Cushman )
PL.IX, fig. 22

Siphogenerina advena
negic Inst. |shm5zmn Babl.
35, pl. 5, fig. 2

Pleistocene specimens were compared with
the holotype, and they appear to be identical
in every respect except size. The holotype is
almost twice as long. Miocene occurrences
LR e e
Republic. A questionable specimen is re-
ported from the Miocene Duplm Marl of
South Carolina (Cushman and Cahill, 1933,

28). Length of homeotype, 039 mm;
maximum breadch, 0.15 mm; thickness, 0.08
mm.

1922,

Pty

REUSSELLA MINUTA Drooger and
Kaasschicter
PLIX, fig. 33
Reussella minuta DROOGE
SCHIETER, Reports of
\hvl!’ I‘(pedxtiun, vol.
3,

This. snmll foraminifer, described from the
Orinoco-Trinidad-Paria shelf, has not been
identified in the Recent of the Gulf of
Mexico region. Disappearance or diminution
in frequency of the species from the Gulf
Coast region suggests that the environment
here has’ changed since Pleistocene tim
The species is reported as rare at several
stations scattered between 35 and 200 meters
on the Orinoco-Trinidad-Paria shelf, but we
canno be sure that these specimens, 100, ar
not of Pleistocene age (Drooger and Ki
schicter, 1958, p. 93). Dimensions of plesio-
type: lengeh, 0.40 mm; diameter, 021 mm.
Our figured specimen is much larger than
those usually seen, the average length being
in the vicinity of 0.20 mm. The maximum
observed length reported by Drooger and
Kaasschieter was 0.30 mm.

nd Kaas-
the  Orinoco
IV, p. 64, pl.
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REUSSELLA MIOCENICA Cushmm
PLIX, figs. 27, 28, 3'
nica CUSHMAN, Con-
n th Foram. Rcs., vol.
fig: 20,

1945.

Reussella mioce.
tr. Cushm:
21, part
Reussella aculeata’ Cushn
hman Lab. Foram. R
pl. 7, figs. 10,
Rossscils spimuioes: (Reubd) var, ato
lantica CUSHMAN, Contr. Cushman
Lab. Foram. Res., vol. 23, pt. 4, p. 91,

1947,

1. 20, figs. 6, 7.
Reussella atlantica C
GER and PARKER (part),
America, part 2, Mem. 46, p.
8, fi

hman. PrLE-
col. Soc.
18, pl.

8,9.

This species is rare in our Pleistocene
samples. The species was described from the
Miocene of Florida; it is also recorded from
the Miocene of Colombia and Jama
Length of plesiotype (pl. IX, fig. 27), 0.49
mm; maximum breadth, 0.32 mm. Length
of plesiotype (pl. IX, fig. 28), 0.36 mm;
breadth, 0.29 mm. Lengeh of plesiotype (pl.
IX, fig. 35), 0.46 mm; breadch, 0.29 mm.

ROSALINA BULBOSA (Parker)
PLIX, figs. 14, 15

1954, Discorbis” bulbosa PARKE! Har-
ard, Bull. Mus. Comp. Zocl., vol. 111,

no. 10, p. 523, pl. 8, figs. 10, 11, 12
Numerous small specimens were found in

the upper pare of the cored section of the
South Pass Block 41 well. Diameter of both
plesiotypes, 021 mm; chickness, 0.15 mm.

ROSALINA CONCINNA (H. B, Brady)
PLIX, figs. 12, 13
Discorbina Brapny,
R vol. 9,

concinna H. B.
ept. Voy. Challenge Zool.
p. hlh pl. 90, figs. 7, 8.
A single but typical specimen was found
at 592 feet in the South Pass Block 41 well.
Maximum diameter of plesiotype, 0.27 mm.

1884,

ROSALINA FLORIDANA (Cushman)
PLIX, figs. 6,7
I)wmn/nx flor nlmrux CusHM Car-
ington, l’uhl no. 311,
ll 12.

]!. pl. 5, f‘L
Only a few typical specimens were iden-
tified. The species is recorded from  the
Recent of the Antillcan region, Florida, the
e e anR ey
the Gulf of Mexico, and the Gulf of Paria.
It is reported from the Pliocene and Pleisto-
cene of Florida. Middle Tertiary occurrences
are reported in Forids, “olombia
and_dhe Dominican Republic Maximum
diameter of plesiotype, 0.29 mm.




ROSALINA FLORIDENSIS (Cushman)
PLIX, figs. 36,37
Discorbis bertheloti (d0rbigny) var.

floridensis CUSHMAN in CUSHMAN
Journ. Palcontology, vol
364, pl. 33, Ja-

1930.

1, no. 4, p.
Specimens are rare but typical uf Recent
specimens from south of Cape Hatteras.
Miocene occurrences are reported for Co-

ican

lombia, Cuba, Jamaica, and the Domi
Republic. The species is reported from the
Pleistocene of Aruba. Maximum diameter
of plesiotype, 0.67 mm.

ROSAL m,m R NiToA (Williamson)
X, figs. 23, 24

l\‘rrlﬂ/mn mmlu WILLIAMSON, Rec.
Foram. Great Britain, p. 54, pl. 4,
figs. 106-108

A few Pleistocene specimens are referred
tentatively to this species. Type specimens
are not available for comparison, but our
forms show a resemblance to the figures of
Williamson, Maximum diameter of figured
specimen, 0.34 mm.

1858

ROSALINA cf. R, SUEZENSIS (Said)
PL X, figs. 24,25
1949. Discorbis suezensis SAID, (\hlmmv\
Lab. l{u.\ Spec. Publ.

Foram.
36, pl. 3, fig.

Our specimens are assigned questionably
to this species; they are close to forms from
the northern Red Sea and the Gulf of Mexi-
o. Maximum diameter of plesiotype, 0.29
mm,

"ROTALIA” TRANSLUCENS Phleger and

22,23

1951, l'nm;un

lem. 46,

“Rotalia” translucens and
PARKER, Geol. Soc. Ame a,
pt. 2, p. 24, pl. 12, figs. a. by 12a, b,
This common benthonic species from the
Gulf of Mexico is also frequent in our fos-
siliferous Pleistocene cores. Maximum . di-
ameter of plesiotype, 0.27 mm

SAGRINA PULCHELLA d'Orbigny
PLIX, figs. 8-10
Segrina pulchella DORBIGNY in bE 1A
Sacra, Hist. Phys. Pol uba,
“Foramini 1, figs.
24,

5, b. 150, pl.

1980. Bolivina pulchella (d'Orbigny) var.
primitiva (umu , Florida Geol.

igs. 12a, b
S

11, 47,
na /m/('hclla (i@ (mug
MAN, Cushman ,ab 1‘0 am
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The type locality of chis species was not
designaed. Recent localities given by d'Or-
bigny in the above reference are Cuba, St.
Thomas, and Jamaica. Our Pleistocene speci-
mens are identical with chose from near-
shore waters of the Gulf of Mexico, The
holotype is not available for comparison, but
it is our understanding (personal communi-
cation, A. R. Loeblich, Jr, 1958) that the
holotype is identical with Recent specimens
from the Gulf of Mexico-Caribbean and
with specimens from the Miocene of Florida
identified as Bolivina pulchella primitiva
Cushman.  As Bolivina pulchella (d'Or-
bigny), the form has been recorded from
the Miocene of Jamaica and the Dominican
Republic. It is also recorded from the Plio-
cene of Cuba and Florida. Length of plesio-
type (pl. 1X, fig. 8), 0.25 mm; breadth, 0.20
mm. Lengeh of plesiotype (pl. IX, figs. 9.

), 0.19 mm; breadth, 0.07 mm

SARACENARIA ITALICA Defrance
PL VI, figs. 20-2
bmﬂu‘?mrm italica T)EH(AV\LE, Diet.
at., vol. 32, p. 177
‘rnc range of variation of this widely re-
ported species is not understood. Its reporced
stratigraphic range is Lower Oligocene to
Recent. Middle Tertiary occurrences are re-
corded from Florida, Louisiana, Iraly, Cuba,
Jamaica, and ¢he Dominican Republic. The
range in Tuly is Helvetian to Quaternary.
Specimens from the Louisiana Pleiscocene
are large and typical of the forms usually re-
ferred to the species. Lengeh of plesiotype,
1,58 mm

1824,

SARACENARIA sp. "A”
PL VI, figs. 2, 3
A specific determination is not made for
the rare specimens of this group. Length of
figured specimen, 0.42 mm.

SARACENARIA sp. "
PL VI fig. |
Rare specimens of this group are distinc-
tive, but a specific determination is not
made due to infrequent occurrence. Length
of figured specimen, 0.68 mm.

SARACENARIA sp. “C”
PL VI, fig. 7
This form may be the same as that re-
ferred by Cushman to Cristellaria schloen-
bachi. Specimens are rare, Lengeh of figured
specimen, 027 mm.
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SIGMOILINA DISTORTA Phleger and Parker

PLIL fig
1951, \:[/mmlmu distorta PHLEGER and PAR-
i, Geol. Soc. Ame Mem. 46, pt.

Do 8, pl. 4, 5.
‘The Pleistocenc fnrm is closer to this spe-
cies than to the l.uw more compressed .
tenuis (Czjzek ). S. distorta may be present
in the Miocene of various localities in the
Gulf Coast and West Indies but reported as
Sigmoilinatenuis (Czjzck). Length  of
plesiotype, 0.34 mm; breadth, 0.17 mm.

SIGMOILOPSIS SCHLUMBERGER]
(A. Silvestri )

PL 11, figs. 16-18
Sigmoilina_schlumbergeri A, SILV
TRI, Mem. Pont. Accad. Nuovi Lince
vol. 22, p. 267,

1904,

The reported range of this species is Mid-
dle Tertiary to Recent. Middle Tertiary oc-
currences are reported for Haiti, the Do-
minican Republic, Cuba, Jamaica, and Trini-
dad. Length of plesiotype, 1.09 mm; breadth,
0.78 mm.

JBPOEYANA (Cushman)
LI, fig. 7

SIGMOILOPSIS $

1922, Quingueloculing  subpoeyana Cusii-
el Tnste Wa
Publ. 811, p. 66
Bull. 104, pt. 6, 1. i, W5 i

1956, Sigmoilinu subpocyuna (C
, U, ﬁ Geol. Survey, Prof.
1)(".‘1 4-G, p. 197, pl. ZJ,\' g 1.

dy in the Lave soirened s tolowed
in assigning specimens to this species rarher
than to Spiroloculina antillarum dOrbigny
S. subpoeyana is recorded from the Miocene
of Florida and northern Colombia. Length
of plesiotype, 0.46 mm; breadth, 0.23 mm.

SIPHOGENERINA RAPHANUS ( Parker and
ones)
PLIX, fig. 25

Uvigerina, (Sugrina) raphoius DA%
i , Phil. Trans, p. 304,

1865.

1. 18, figs.
b,/rlm,/(wmuu ul]:lumu» (Parker and
Jones). CusnMaN, U. S. Natl |
an 71, part 3, p. 108, pl. 46,

1913,

shogenerina raphanuy (Parker and
Jones). Cusn

Bl 104, pt. 4, p. 174,
Siphogenerina rn/ﬁ/mmw «1 arke
Jones) Mem. Soc.
g sl 1991

nd
Cu-

i
Nat., vol

Gulf Coast Pleistocene Foraminifera

1945, Siphogenerina cf ,mmw (Par-
ker and Jones). PALMER, Bull.
Amar. Paleontology, vol, 20, ne. 115,
D

1949, Siph

phogenering raphanys (Parker and
Jones). B ab.
p. 222,

Comparison with macerial at the U,
National Museum shows that our specimens
are typical of this slender, widely disuibuted
form.” In the Gulf Coast Pleistocene, ¢
currences are in the lower marine shales.
The species has been reported from Recent
sediments of the Pacific and Atlantic Oceans
and from the north coast of Cuba. It has
also been reported from the Miocene of
Jamaica and the Dominican Republic and
from the Pliocene of Cuba. Length of
plesiotype (broken specimen), 069 mm;
diameter, 0.27 mm,

SIPHONINA kunm Jushman
PL. XI, figs. 13, 14
Siphonina pulchra CUSINAN, Carne-
gie Inst. Washington, Publ.’ 201, p.

2, pl. 14, fig. 7.

'I‘hv.\ is a common species in the Gulf of
Mexico. Middle Tertiary occurrences are
reported from Cuba, Haiti, Jamaica, Trini-
dad, Colombia, and the Dominican Republic.
Cole (1931, p. 51) reports the species from
the Pliocene of Florida. Maximum diameter
of plesiotype, 0.46 mm; thicknes mm.

1919.

SIPHONODOSARIA ANTILLEA (Cushman)
PLIX, fig. 34
\u//uwnm antillea CUSHMAN,

18 u.
Mus., Bull. 104, pt. 4, p. 91,
9

In the Gulf Coast Pleistocene, this spes
has not been found higher than thy
mos marine beds. The type spe
from 307 meters off the eastern coast of the
United States. The species is also n.uml(xl
from off Brazl in 1234 meters and from
possible Miocene in_a well in Aruba
(Drooger, 1953, p. 137). Length of plesio-
type, 0.76 mm. Diameter of largest chamber,
0.19 mm.

SIPHONODOSARIA VERNEUILL (d'Orbigny)
PLIX, fig. 39

1846, De uhr/mu verne ru/y D'ORBIGNY, For-
am. Foss. Tert. Vienne, p. 48,
pl e

(d'Ovbigny).
. Geol. Soc.,
(\)15. 14, 15

Vodosaria verneuili
NurraLL, Quart. Jou
vol. 84, p. 81, pl.
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1929, ia newili (d'Orbig-
, Contr. Cushman Lab.
“Re: , vol. 5, p. 96, pl. 14,

Blipgonodosari
SHMA

(d'Orbigny).
Ay, New Yo k

Porto Ri
uu

verneuili
W,

, pt. 4, p.

weuili (d'Orbig-
Soc. Amer., Mem.
N 1:;1 ])l S, figs, 3-5.

There are no significant differences be-
tween our Pleistocene specimens and forms
in our collection from Italy and Baden,
Austria. The species was described from the
Miocene of the Vienna basin. It has been
reported from the Eocene and Oligocene (7)
of Cuba and Venczuela and from Eocene to
Miocene in Iraly. It is recorded from the
Middle Terdiary of Puerto Rico, Trinida
Ecuador, the Dominican Republic, Jamaica,
and Sumatra. Length of fragment, 0.78 mm;
diameter, 0.19 mm .

SIPHOTEXTULARIA AFFINIS (Fornasini)

PLI fig. 13
affinis  FORNAS]
tal, vol. 2, p.

N1, Boll.
14; pl.

Sagraina
Soc. Geol.

figs. 10a

This species is recorded from the Gulf of
Mexico and from off the northeast coast of
the United States from 90 meters to 300
meters. The type is from the Pliocene of
Italy. It is reporced from the Miocene of
Mallorca by Colom (1946, p. 119). Length
of plesiotype, 0.32 mm; breadth, 0.25 mm;
thickness, 0.18 mm.

SIPHOTEXTULARIA ROLSHAI
and Parker

PL I fig. 14
iphotextularia rolshauseni PHLEGER
PARKER, Geol. S _-\nwrwélv
.bu;. part 2, p. 4, pl. 1, figs. 23,

1 Phleger

Length of plesiotype, 0.25 mm; breadth,

0.17 mm; thickness, 0.11 mm.
SORITES MARGINALIS (Lamarck )
PL VIL, fig. 18
1816. inalis LAMARC

Orbulites mary 3
nim. sans Vert., vol. 2, p. 196, o 1.
This species, described from the Recent

of the European region, occurs in abundance

in the uppermost beds of the Gulf Coast

Pleistocene. These specimens are typical of

those from the Gulf of Mexico-Caribbean

The species is reported from Upper

waters.

Vol. 3

Oligocene to Upper Miocene in the Do-
minican Republic. Specimens from the Mio-
cene of Florida and Louisiana referred o in
the literatre as Sorites sp. may belong t©
this species. The range in Cuba is Miocene
to Recent. It also occurs in the Pliocene of
Florida. Maximum diameter of plesiotype,
1.12 mm,

SPHAEROIDINA BULLOIDES d'Orbigny
PL XI, figs. 9, 10

1826. Sphacpoidina, bulloides | pOKBIGNY,
. Nat., vol. 7, p. 267, Modéles,

nn. (15
This species is recorded from the Middle

Tertiary of California, Louisiana, Cuba, Ja-
maica, and the Dominican Republic, as well
as from modern seas. It is reported from
Lower Oligocene o Quaternary in Iraly.
Maximum diameter of plesiotype, 036 mm.

SPIRILLINA VIVIPARA Ehrenberg
PLIX, fig 21

1843,

Spirillina EHRENIH-:(U;,
(1841), kad. i
Berlin, Thell 1, bp. 323, 422, pl.

ec. 7, fig.

Our ]’lmsm(cnc specimens are small, rare,
and usually broken. They are close in appear-
ance 1 specimens from the Gulf of Mexico
The specics is reported from the Miocene of
Cuba, the Upper Eocene and Lower Oligo-
of Pucrto Rico, and questionably from
the Anahuac Formation of the Gulf Coast.
Diameter of plesiotype, 0.17 mm.

SPIROLOCULINA DEPRESSA d Orbigny

11, fig. 8
1826, Spiroloculing depressa D'ORBIGNY,
Ann. Sei. Nat, ser. 1, tome 7, p.

208; Modéles, no. 92.
1956, Spiroloculina’ depressa  d'Orbigny.
Noy, U. S, urvey, Prof.

Paper 274-G, p. 197, pl. 29, fig. 2.

The species has been reported from va-
rious European Pliocene and Miocene local-
itics as well as from modern seas (Cushman
and Todd, 1944, p. 28). A similar, perhaps
conspecific form, §. alveara Cushman and
Todd, is recorded from the Miocene of
Florida and Jamaica. . depressa has been
identified in the Pliocene and Pleistocene of
Iwly. Length of plesioype, 034 mm;
breadth, 0.25 ‘mm; thickness, 0.07 mm.
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St

ONIA MINUTA Parker
PL XI, figs. 20, 21

1954. Stetsonia minulu PARKER, Harvard,
I mp. Zool, vl 111, o’
10, p. 534, pl 10 figs. 27, 28,

Specimens are small and rare as in Ruxcm
sediments of the Gulf of Mexico. The:
qualities may have precluded the observation
of this specics in Tertiary or other Recent
samples. Diameter of plesiotype, 0.1 mm;
thickness, 0.06 mm.

TEXTULARIA CANDEIANA d'Orbigny
PLI, figs. 4,5

T.-.. lulm ia_ca mh iana p'ORE]
Tist. Phys. Pol

) p. 18

AG
i I‘ ors anumfc

The rcmrd«l range of this_specics
Oligocene to Recent. Middle Tertiary o
currences are reported for Florida, Puerto
Rico, Jamaica, and the Dominican Republic
T B ] o G Pliocene of Cuba.
Length of plesioype, 053 mm; breadth,
0.46 mm; thickness, 0.31 mm.

TEX'

ULARIA CONICA d Orbigny
PL1 figs.2,3

1839, Textularia conica v'ORMIG
acra, Hist. Phys. Pol. Nat.
“Foraminiféres”, p. 13, pl. figs!

19, 2¢

i, mm'm is recorded from the Middle
Tertiary of Florida, the Heterostegina Lime-
stone of Texas and Louisiana, and from the
Pleistocene of Ttaly and Aruba, as well as
from Recent sediments of the Caribbean. It
is also reported from the Pliocene of Cuba
and from possible Miocene of Aruba. Length
of otype, 0.53 mm; breadth, 0.63 mm;
thickness, 0.53 mm.

TEXTULARIA FOLIACEA OCCIDENTALIS

ushn
PL1 figs. 10, 11
T(-rmlurm foliacea Heron-Allen and
var. occidentalis CUSHMA!
lus., Bull. 104, pt. 3
2, fig. 13.

1922,

e e ol e
confused with T sica Lalicker and Bermudez
but is not so compressed as that species.
The types are from off the coast of Cuba
in 45 fathoms. Miocene occurrences are re-
ported from Florida and Jamaica. Length of
plesiotype, 0.69 mm; breadeh, 042 mm;
thickness, 0.27 mm.

Gulf Coast Pleistocene Foraminifera

JLARIA M'\\()I(l Cushman
PLI, fig
Textularia mayori CUSHMAN, ,Carne-
SRV vol. 17, p.

The species is recorded from the Miocene
and Pliocene of Florida. Length of plesio-
type, 1.13 mm; breadeh, 092 mm; thickne
0.57 mm.

1ICANA Cushman
PLI, fig. 6

ularia rugosa Reuss, var., GOES,

Hux\nnl Bull. Mus. (omp Zool., vol.

3, pl.

). 7: i ml(um carinata ]‘ LI\{ (not d’Or-
bigny), l{u])t J, . Natl, M\l .

{189, pt. 2. 284, ol 20, i 1

1922 ularia mexicana C .s
Nt e, Bt f04, pt. B, .
pl. 2, fig. 9.

1941, Textularia mexricana LALICKER and

smwupez, Torreia, Habana, no. 8,
15, pl. 4,

Textularia’ mericana CUSHMAN and
Toww, Cushman Lab, Foram. Res,
Spee. Publ. 15, p. 1, pl. 1, fie.

1940, Textularia wmrl'nl{rx Co and
Riveo. Journ, Faleontalogy, vol. 14,
p. 325, pl. 41, fig. 4.

Our specimens are typical of those from
the Recent of the Gulf of Mexico and the
Caribbean Sea. The species is also reported
from the Miocene of California, Franc
the Caribbean region, and we have
typical specimens in the subsurface Lou
Pliocene and Miocene. Length of plesiotype,
0.86 mm; breadth, 0.64 mm; thickness at
median line, 0.42 mm.

TEXTULARIA sl(:A Lalicker and Bermudez

1, figs. 8,9
1941, Te Mlmm sica LALICKER ’\nd BER-
MubEZ, Torreia, no. 8, p. 4,

fif

This compressed Textularia is a distinctive

ccics in the upper portion of the marine

Pleistocene. The types are from off the

North coast of Cuba in 230 fathoms. Length

of plesiotype, 0.67 mm; breadth, 0.42 mm;
thickness, 0.17 mm.

TE:

s1s Bermudez

TULARIA cf. T. YAGUAT

PLI fig. 7
yaguatensis  BErmyve
b. Fo Spec:

1949, Textularia

man
. 25, p. 64, pl. 2.

The species to which our Towec Pleisio:
cene specimens are questionably referred was
described from the Middle Tertiary of the
Dominican Republic. Length of figured
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042 mm; breadth, 0.39

thicnkess, 0.17 mm.

specimen, mm;

TEXTULARIELL ,\ BARRETTI ( Jones and
Parker)
PLI, figs. 26,27
Textularia barrettii JONES and PAR-
KER, Rept. British Association New-
Meeting, pp. 80-105.

Very large specimens are characteristic of
the upper marine zones of the Louisiana
Pleistocene, The species was described from
the Recent of Jamaica. The recorded range
is Upper Oligocene to Recent. Middle Ter-
tiary specimens have been reported from
Cuba, Jamaica, Venezuela, and the Domini
can Republic. The species is also present in
the Miocene of Louisiana and the Pliocene
of Cuba. Length of plesiotype, 1.26 mm:
diameter, 1.32 mm. Specimens twice the size
of our plesiotype are common in the upper
zones of the Pleistocene of the lower Mis-
sissippi River delta.

TRIFARINA BELLA (Phleger and Par]
PLIX, fig. 32
lu:/u/ru/nnw Iulhl PHLI nd PAR-
KER, Geol. Soc. America, Mem. 46, .

er)

1951

This species is usually present in marine
zones throughout the Pleistocene. Specimens
are always small as are Recent members of
the species in the Gulf of Mexico. Sharply
undercut chambers with pointed projection:
are typical in our specimens, but low costac
are sometimes present so that specimens re-
semble A. jamaicensis Cushman and Todd in
this single respect. Length of plesiotype,
0.40 mm.

TRIFARINA EXIMIA (Cushman and Jarvis)
PLIX, fig. 19
Angulogerina
JARVIS, («ml(
Res. 2

cximia CUSHMAN and
. Cushman Lab. Foram.
2, 3, pl. 1, fi 11, 12,
Miocene \purmtm from the type locality
near Buff Bay, Jamaica, reach a length of
half again that of our Pleistocene specimens.
Uhe Jamaican specimens are also_generally
robust, but considerable variation exists
in this respect, and our specimens fall within
the range of this variation. Pleistocene speci-
mens possibly constitute a subspecics, a
perhaps may also the Tertiary Haitian speci-
mens reported by Coryell and Rivero (1940,
p- 342) as suggested by Bermudez (1949,
p. 214). This foraminifer is also recorded

Vol.

from the Miocene of Cuba. It is rare here
except in the core ac 2418 feet, California
Company State Lease 2553 no. 1. Length
of plesiotype, 038 mm; breadth, 0.19 mm.

TRIFARINA HOLCKI Akers and

orman, n. sp.
PLIX, figs. 16-18

Test small, stout, fusiform, subtriangular
in transverse section, angles so poorly de-
veloped in some specimer to suggest
Urigerina, microspheric individuals slightly
more than half as broad as long, megalo-
spheric individuals twice as long as broad,
maximum width midway of the test: cham-
bers inflated, with slightly depressed sutures
surface bearing numerous, very fine, some-
times indistinct costae, which continue to the
base of the neck; aperture terminal with a
short neck bearing a slight bue definite lip:
dimensions of holotype, pl. 1X, fig. 1
lengeh including neck, 0.40 mm: breadeh,
0.22 mm. Length of paracype, pl. 1X, fig
16, 042 mm; breadth, 0.29 mm. Length of
paratype, pl. IX, fig. 18, 0.36 mm: breadeh,
0.21 mm.

Holotype and paratypes are from the core
at 3500 feet in California Company State
Lease 2553, well number 1, South Pass Block
41, Plaquemines Parish, Louisiana. This sp
cies is restricted in the Louisiana Pleistocene
0 a zone of only a few hundred feet in thick-
ness (Aftonian, Akers and Holck, 1957),
but laterally it has been found in wells in
the lower Mississippi delta and in wells off
the entire length of the Louisiana coast. It
is named in recognition of the work of
A. ] J. Holck on the Louisiana Pleistocene.

The species is similar to the larger Tri-
farina multistriata (Bermudez) from the
Tertiary of the Dominican Republic. It is
less angulate, and the chambers are more
bulbous than in T. multistriata.

TRILOCULINA CIRCULARIS Bornemann
PLIIL, figs. 12, 13

1 Triloculing cirenlaris BORNEMANN,
Zeitschr. deutsch. geol. Ges., vol. 7.
44,
1917, I'H/U(Nluul cirenlaris Rmnemdnn
Cusnvax, U. S, Natl. Mus., Bull.
i 6 p. 61, pl. 25, fie. i pl. 5

Our bpck.nue.Is are close to the Caribbean
form. The species has been reported from
the Pliocene and Pleistocene of Florida and
from the of Puerto Rico and

2
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France. It has also been identified in the
Calabrian of Ttaly. Length of plesiotype,

0.29 mm;
mm

breadch, 0.27 mm; thickness, 0.22

TRILOCULINA INSIGNIS (H. B. Brady )
PL 1L, figs. 16-18

ISSL Miliolinginsignis  Bray, Quart.
Journ. Mier. Sci., London, n. s.. vol
21, p.

1884, Miliolina insignis BK:\HL WP‘ Vo,
Challenger, Zool., vol. 9, p. 165, pl

figs

gs. 8,

Our specimens, except for variaion in the
apertural tooth, seem to be identical with
Brady's types from Recent sediments off
Culebra Island in 390 fachoms. Lengch of
plesiotype, 0.99 mm; breadth, 0.84 mm;
thickness, 0.98 mm

TRILOCULINA nnumm\m« Orbigny
fig. 2

"riloculina hmmmmu
Ann. Sei. Nat.,
déles no. 94.

Pleistocene specimens are typical of the
widely distributed group which has been re-
ferred o this species. DOrbigny's type is
from the Red Sea. The specics is recorded
from the Middle Tertiary of Venczuela,
Trinidad, Pucrto Rico, Jamaica, and France
and from the Pliocene of Florida. It is also
reported from the Pliocene and Pleistocene
of Italy. Length of plesioype, 0.86 mm;
diameter, 0.59 mm

D'ORBIGNY,
99, Mo’

TRILOCULINA TRIGONULA (Lamarck)

PL 111, figs. 19, 20

1804, Milclites lr{qmm!u LAMARCK, Ann.
1 Mus., vol. 351, no. 3.
1826, 71./(11 D (ru/uurrlu DORBIGNY, Ann

Nat., vol. 7, p. 299, no. 1, pl. 16,
Modeles, no. 93.

Tig

Our specimens are typical of those from
the Recent of the Adantic Ocean and the
Gulf of Mexico which have been referred
t this species. The holotype is from the
Focene of the Paris Basin, however, and it
is doubtful if the species is adequacely
understood. T. trigonula has been reported
from the Middle Tertiary of Trinidad; from
the Miocene and Pliocéne of Florida; and
from the Pliocene and Pleistocene of Traly
unm of plesiotype, 0.67 mm; breadeh,

7 mm; thickness, 0.63 mm.
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TRIMOSINA DENTICULATA Akers and
Dorman, n. sp.
PLIX, figs. 2

Test small, elongate to tapering ovate,
broadest between the middle and the aper-
wral end, triserial, angular; sutures distinct;
final three chambers inflated and abruptly
enlarged, each chamber bearing a down-
ward pointing spine at the marginal angle
and several shorter protuberances on the
remainder of the wall, initial chamber with
an acicular spine; aperaure a wide loop-like
opening with a thin lip and a narrow plate-
like tooth.

Holotype and paratype from California
Company State Lease 2553, well no. 1, South
Pass Block 41 Field, sidewall core at '(;u
fect. Lengeh of lmhmpc (pl. IX, figs. 2
0.32 mm; diameter, 021 mm. Paratype (p[
IX, fig. 5), 025 mm in length. Paratype
(pl. IX, fig. 3), 0.32 mm in length.

Specimens are particularly frequent in
the deep water deposits of Afionian age.
s seems o have become extinct
before the end of the last glacial stage. We
have not seen it in Gulf Coast Miocene or
Caribbean Tertiary, but it also oceurs in the
Louisiana Pliocene.

TRITAXIA MEXICANA (Cushman )
PL I figs. 20, 'n

Clavulina humilis H. B. Brady var.

mexicana CUSHMAN, U, S Natl. \1\
104, p , pl. 16, figs.

bl 2o ceHbblls 5 G 5wy
be seen by figures 20 and 21, pl. L The spe-
cies has been reported from the Gulf of
Mexico between 30 meters and 675 meters.
In the West Indian region occurrences have
been upmud from 124 meters to 2431
meters. Tertiary occurrences are  reported
from California, Cuba, Jamaica, Aruba, and
the Dominican Republic. Lengch of plesio-
type, pl I, fig. 20, 120 mm; maximum
breadth, 0.48 mm. Length of plesiotype, pl.
1 fig 0.71 mm; maximum breadth,
025 mm

This form is listed in figures
Clavudina mexicana Cushman.

1922,

D. 8

and 3 as

TRITAXILINA YASICAENSIS Bermudez
PLIL figs. 3,4
Tritariling yasicacnsis BERMUDEZ,
‘ushman Lab. Foram. Res., Spec
5, p. 96, pl 5, 56.
Rare specimens are referred to this spe-
cies described by Bermudez from the Middle

1949.

igs. 55,




Tertiary of the Dominican Republic. Length
of plesiotype, 0.84 mm; diameter, 0.49 mm,

TUBINELLA cf. T. FUNALIS (H. B.. Brady)

PLIIL, fig. 7
Articulina funalis H.
Voy. Challonger, Zoc)
p. 185, pl. 13, figs. 6-11.

This specics was duulbul from Recent
sediments in the vicinity of Prince Edward
Island, Indian Ocean. Our specimens are
somewhat smaller than the holotype. Length
of figured specimen (broken), 0.59 mm.

1884

L ISR L
Pt

TURRILINA sp.
PL VI fig. 25
single, small specimen is assigned to
genus. Length of figured specimen, 0.17
am; diameter, 0.07 mm.

UVIGERINA BELLULA Bandy
PLIX, fig

956,

Geol
p. 199, pl.

1 vigerina bellula BANDY,
Paper 274-G,

This small Usigerina occurs throughout
the marine Pleistocene section. The species
has been reported from the Gulf of Mexico,
the Caribbean, and the Pacific Ocean as U.
auberiana d Orbigny var. lacvis Goés. Length
of plesiotype, 0.30 mm; breadth, 0.13 mm.

UVIGERINA FLINTII Cushman
PLIX, fig. 29

1923, Uvigerina flintii CUSHMA!
Natl. Mus., Bull. 04, pt.
pl. 42, fig. 13.
Tertiary specimens are reported  from
It the Georges Bank Canyons, and the

Dominican Republic. Length of homeorype,
059 mm; breadth, 0.34 mm. Our specimens
were compared with the holotype and para-
types from the Recent of the Antillean-
Caribbean region. Specimens from the Ter-
tiary Buff Bay of Jamaica referred to U.
ulata Coryell and Rivero differ only in
ng more fincly costate.

UVIGERINA PEREGRINA Cushman
PLIX 26

923. Uvigerina peregrina CUSHMAN,
Natl. Mus., Bull. 104, pt. 4,
pl. 42, figs. 7-10.
1940. Urigerina peregrina Cor
Rivio (not’ Cushiman), Jour
ontology, vol, 14, . pl. 44, fig. 19,
1940, Uvigerina igmaes ConveLs ang Ri:

VERO (not d’Orbigny), Journ.
ontology, vol. 14, p. 343, p.

Pulc
1, fig. 21

Tulane Studies in Geology

Vol.

1941, Uvigerina peregrina Coryell and Ri-
vero. Cussuan and Tooo (part),
Contr, Cushman Lab. Foram. Res.,
vol. 17, p. 51’])1 14 figs. 14, 15 (not

igs. 16, 1

1941, erina. gardnerae GALLOWAY and
HEMINWAY (not Cushman), New
Tork Acad. Sci., Sci s\nv,, Porto

and Virgin Is, vol. 3, i,
. pl. 33,

15420 ooz yaiisteni Corverulland
MossMAN (not  Cushman), Journ.
Paleontology, vol. 16, p. 244, pl. 36,

1945, Uvigerina higpido-costata Cusimyan

Tonn, Foram.

Spec. pu 15, p. 51, pl. 7, figs.

This assignment is made for a variable
group of specimens. The term morphotype
in the sense of Sylvester-Bradley (1958, p.
217) probably should be used here instead
of species in the biologic sense. Even speci
mens of this group from the Gulf of Mexico
show variation in development of costac
and spincs, and it is difficult to determine
specific or infraspecific groups. There may
be several species in the above synonymy,
bu all possess similarities of test form
which distinguish the group from other
Uvigerinas. Specimens of this general group
are recorded from Middle Tertiary sediments
of the Gulf Const and the Caribbean region
In Tuly the range is Tortonian to Quater-
nary. Length of plesiotype, 044 mm; di-
ameter, 025 mm.

UVIGERINA PEREGRINA BRADYANA
Cushman
PLIX, fig. 38
Unigerina percgriva
bradyana Cusit . S. Na
Bull. 104, pt. 4, p. 168, pl. 12, fig. 12
This variant is rmmkd from the Ter-
tiary of California and from the Pliocene of
Florida. It was described from the Adantic
Ocean. Length of plesiotype, 027 mm; di-
ameter, 0.13 mm

1923

Jushman va
1. M

UVIGERINA PEREGRINA PARVULA Cushman

X, fig. 31
ering peregring. Cushman var
partula CUSIMAN, U. atl. M
Bull. 104, pt. 4, p. 168, pl. 42, fig. 11.

Several variants may be ruubn ed in this
group on the basis of the costae which are
more numerous and finer in some specimens
than in others as observed by Parker (1954,
p. 521) in macerial from the northeastern
Gulf of Mexico. This foraminifer has been
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reported from the Miocene of Jamaica and
from the Pliocene and Pleistocene of Cali-
fornia. L:ng,{l\ of plesm(ype. 053 mm; di-
ameter, 0.21 m

'VAGINULINOPSIS PLANATA (Phleger and
Parker)
PL VI, figs. 34, 35
Marginulina planata Puiecer and
PARKER, Geol. Soc. Ameri
part 2, p. 9, pl. 4, figs. 2
figs. 1-

1951

Large compressed specimens from the up-
per part of the Pleistocene are typical of
Recent specimens from the Gulf of Mexico.
Length of plesiotype, 3.02 mm; maximum
breadth, 0.90 mm; chickness, 0.50 mm.

VALVULINERIA HERRICKI (Hadley )
PLX, figs. 16, 17

1934, Cibicorbix herricki Hantey, Bull.
Amex, Ealeontology, ol 20, 2004,
p. 26, pl. 5, figs.

1949, Cibicorbis herricki Hadley. Bemyu-

bE7, Cushnmn Lab. Foram. Res., Spec
Putl. 25, 60, pl. 18, figs. 31

Our forms scem to belong to the same
species as that reported from various Carib-
bean Tertiary localities. Bermudez gives a
complete synonymy for this species in the
above reference. The species was described
from the Upper Oligocene (?) of Cuba, and
since then has been reported from the Mid-
dle Tertiary of Jamaica, Haiti, Venezuela,
and the Dominican Republic. Length of
plesiotype, 0.48 mm; breadth, 0.36 mm;
thickness, 0.22 mm. Specimens of almost
twice these dimensions are found in the
lower marine beds of the Louisiana Pleisto-
cene.

VaLvur TR Parker
X, figs. 1,2
\ulrulmu‘m minuta  PAR
vard, Bull. \lu~. Comp. /nul
no. 10, p. 9

1954.

eI TTar
vol. 111,
5. 6.

Our ld:nnhmunn is verified by compari-
son with holotype and paratypes from the
northeastern Gulf of Mexico. According o
the above reference distribution in Recent
sediments is at depths greater than 75 meters.
Length of plesiotype, 0.18 mm; breadth,
0.14 mm.
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VALVULINERIA PALMERAE Cushman and
Todd

od
PLX, figs. 13,28

Valvulineria palmerae CUSHMAN and

Tobp, Cushman Foram. Res.,

Spec. Publ. 15, p. 56, pl. 8, fig. 18.
1951. Valvulineria araucana (d'Orbig-
ny). PHLEGER and PARKER,
salina_arancana_d'Orbigny,
Geol. America, .\lun
figs. 7 , b.
1954, mexicana muun Har-

Comp. Lool vol.
pl. 9, figs.
Identification is verificd by comparison
with topotypes from the Miocene Buff Bay
Formation of Jamaica. Specimens from the
5 o referred to V. mexicana
Parker are within the range of variation of
V. palmerae. The species has also been iden-
tificd in the Upper Miocene (Buccella mans-
fieldi Zone) of offshore Louisiana. V. pal-
merae is very similar to V. bradyana (Forna-
from the Pliocene of Traly but is
ler and has shore umbilical processes
h V. bradyana scems to lack. Distribu-
tion in Recent sediments is deeper than 75
meters. Length of plesiotype, 0.25 mm;
breadth, 0.19 mm; thickness, 0.15 mm.

sini)

VULVULINA cf. V. DOMINICANA Bermudez
PLI, fig. 18

dominicana
ab. Foram

1949.

"Nlr'ulzmx
Cush

BERMUDEZ,
Res..Spec.

55, pl. 1, fig
e close to this Caribbean
Miocene species. There is also a similarity
V. dermouti Boomgaare from the Miocene
and Pliocene of Java. The Pleistocene speci-
mens, however, are smaller than the holo-

s of both of these species. To our knowl-
e his fopdcninifes Has o beenfreported
from the Gulf of Mexico. Length of figured
specimen, 071 mm; breadch, 046 mm;
thickness, 0.29 mm.

57,

5
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A. PHOTOGRAPHY

In chis paper, the authors have followed
the photographic techniques described by
G. Fournier (1956) as closely as possible
and, excepe for several drawings as noted in
the explanation of plates, all illustrations are
unretouched photographs.

The microscope used for photography was
a Leitz monocular petrographic  equipped
with three periplanatic oculars 8X, 10X, and

ILLUSTRATIONS
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12X, and four achromatic objectives, 3.2

X, 25X, and 45X.

Pinhole diaphragms were constructed using
the techniques described by Fournier (1950)
of sizes 50 microns, 100 microns, 250 mi-
crons, 650 microns and 1000 microns. These
liaphragms were fitted over the microscope
objec

The lamps were Bausch and Lomb “Nich-

as” illuminators equipped with blue filters.
Most specimens required two or three such
illuminators but smaller specimens necessi-
tated a bank of four for adequate lighting.
¢ bellows assembly was a Kodak Pre-
cision Enlarger "A” equipped with a shutter
inserted between the ocular and the film
holder. A black fele tube connected the
shutter to the bellows and the microscope.

The film holder permitted use of 214 x
inch cut film. Kodak Panatomic "X’
film was selected for this project.

Focusing was done on a ground glass cover
placed at the top of the enlarger, and critical
focusing was observed with a magnifying
glass placed directly on the ground glass.

Specimens were mounted on a clean, clear
glass slide by using a transparent, non- dr\'m;.,
gelatine-like glue called “Stay-Flac”. This is
a trade name for the substance which is
primarily used in photographic work to hold
large film sheets against the camera back.

A minute drop of “Stay-Flac” was put on
the slide and allowed to dry for 10-15 min-
utes. The specimen was then placed on this
material with a fine camel-hair brush and
moved into the required position.

Ihis technique allows the photographer to
place a specimen in any desired position
with case. Specimens are easily removed
with a brush.

Using this technique and equipment, and
with an established routine, it was possible
w produce an average of 8-10 negatives
per s

Contact prints were made commercially,
then cut out and mounted.

ves.
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PLATE DESCRIPTIONS
All figures are unretouched photographs unless otherwise noted. USNM numbers are

from Foraminifera Catalog No. 130. For brev
Well A California Company Stae L
Plaquemines Parish, Louisiana

Well B California Company State Lease 1923 no. 1,
Field, Plaquemines Parish, Louisi
Well C  California Company P. O. D. no.
mines Parish, Louisiana
Well D California Company State Lease 1278 no.
Plaquemines Parish, Louisiana
el E
Parish, Louisiana
Well F Phillips no. 1 State
Louisiana
Well G
Louisiana
Well H Texas Co. Delta Duck Club, Unit 2,
Plaquemines Parish, Louisiana
Well I Phillips no. | State Bastian Bay, Plaquemines Parish, Lou
Well ] California Company State Lease

Field

ase 2553 no.

7, wells are designated as follows:
1, South Pass Block 41, Offshore

-T238-R31E, Dixon Bay

South Pass Block 24, Offshore Plaque-

1-A, Main Pass Block 69 Field,

California Company U. S. A. no. 1, Burrwood Area, Block 83, Plaquemines
ayou LeBoon, Sec. 48-T20S-R29E, Plaquemines Parish,

Humble Ellender no. 1, Sec. 23-T19S-R19E, Lirette Field, Terrebonne Parish,

Well no. 1-A, Sec. 1-T21S-R19E,

a
932, Well no. P-1, Block 26, Bay Marchand
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PrATE 1

Cyclammina cancellata H. B. Brady

Side view of plesiorype from Well C, core 1875 fr. x17
Textularia conica d Orbigny

Top and side views of plesiotype from Well A, core 578 ft. x
Textularia candeiana d Orbigny

Side and edge views of plesiotype from Well A, core 578 ft. x39

2

Textularia mexicana Cushman
Side view of plesiotype from Well E, core 277715 f. x47
extularia ot. T, yaguatensis Bermudez
Side view of specimen from Well A, core 3560 ft. x55
Textularia sica Lalicker and Bermudez
Side and edge views of plesiotype from Well A, core 578 f. x55
Textularia foliacea occidentalis C
Side and edge views of plesiotype from Well C, core 1927 fr. %46

Textularia mayori Cushman

Side view of plesiotype from Well A, core 610 ft. x25
Siphotextularia affinis (Fornasini )

Side view of plesiotype from Well A, core 2580 fr. x47
Siphon

Side
Bigenerina irregularis Phleger and Parker

Side view of plesiotype from Well A, core 578 fe. x55
Bigenerina textularioidea (Goés)

Side and edge views of plesiotypes from Well A, core 610 fr. Both x28
Vulvulina of. V. dominicana Bermudez

Side view of specimen from Well A, core 578 ft. x57
Gaudryina aequa Cushman

Side view of plesiotype from Well A, core 578 fe. x69
Tritaxia mexicana (Cushman )

Side views of plesiotypes from Well C, core 1930 fe. 20, x3
Alvarezina bradyi (Cushman)

Side view of plesiotype from Well C core 1890 ft. x55
Guandryina (Pseudogandryina) atlantica (Bailey)

Side view of plesiotype from Well C, core 1623 fr. x20

tularia rolshanseni Phleger and Parker
w drawing of plesiotype from Well A, core 578 fe. x90

Neocuneolina angusta (Cushman )
Plesiotype from Well A, core 2418 fr. 24, apertural view; 25, edge view;
both x24

Textulariella barretsii ( Jones and Parker)

Edge and op views of plesiotype from Well D, drill cutings 757-788
24
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Alvarezina cyclostomata sinu:

Prate 11

0 fr. 1,

I ritaxiling yasicaensis Bermudez
Side and top views of plesiotype from Well A, core 2418 ft. 3, x21; 4,x26

Lichusella soldanii ( Jor

Side vie

and Parker )

“ushman )

. Akers and Dorman, . subsp.
Side views of Holotype (USNM mlwu Jnd L ni: (USNM
641940) from Well H, core 2

X371

s of plesiotype from Well A, core 2418 fe. 5, x14; 6,x21
Sigmoilopsis subpoeyana (

Side view of plesiotype from Well A, core 586 fr. x52

Spiroloculina dep

ssa d'Orbigny
Side view of plesiotype from Well A, core 325
Sigmoilina distorta Phl

and Parker

8 fr. x54

Opposite sides of plesiotype from Well C, core 1930 fr. x52
Quingueloculina lamarckiana d Orbigny

“Top and opposite sides of plesiotype from Well A, core 3258 ft. x

Massilina sp.

Vol. 3

Opposite sides of speciea from Well F, drill cuttings 1840-1870 fr, x21
i

Sigmoilopsis schlumberg
ides of p]csm(”n from Well C, core 1890 fr. x24

“Top and opposit

Quingueloculina horrida Cushman
Side view of plesiotype from Well A, core 545 ft. x50

Articulina auriculata
Side vie

(Egger)

Quingueloculina polygona d'Orbigay.
P

edge view, x51

Quingueloculina agglutinans d Orbigny

Top and oppositesides o plsiorype from Wl T

1325-1355 fr. x33

Ouingueloculina bicostata d Orbign

Plesiotype from Well F, «hlllumln;ﬁ 1055-1085 fr. x32. 27 and 29,
8, top view

opposite sides.

v of plesiotype from Well A, core 586 fr. x55

siotype from Well B, core 1154 fr, 21 and 23, opposice sides, x61.

drill cuttings

50
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Prare 11

Hanerina nacchara Akers and Dorman, n. sp.
1-3, opposite sides and edge view of holotype (USNM 641941 )
i-6, opposite sides and edge view of paratype ¢ USNM 641942).
Both from Well A, core 610 fi. Au x61

Tubinella f.T. funalis (H. B. Bra
Side view of specimen from Well A, core 610 fe x62

Articulina mayori Cushman

8, side view of fragment, x73. 9 (x57) and 10 (x74), side views of

another fragment. Both from Well A, core 610 ft.
Articulina paucicostata Cushman

Side view of plesiotype from Well A, core 610 ft. x47
Triloculina circularis Bornemann

Opposite sides of plesiotype from Well C, core 1890 ft. x55
Pyrgo murrhina (Schwager )

Side and front views of plesiotype from Well
Triloculina insignis (H. B. Brady )

“Top. side, and edge views of plesiotype from Well D, drill cuttings

1518-1548 fr. x21
Triloculina trigonula (Lamarck )

Opposite sides of plesiotype from Well C, core 1890 ft. x39
Triloculina tricarinata d Orbigny

Side view of plesiotype from Well D, drilling cuttings 940-970 fr. x38
Pyrgo nasutus Cushman

Front view drawing of plesiotype from Well A, core 531 fe. x125
Pyrgosp."A”.

Side and front views of specimen from Well C, core 2070 fr. x37
Biloculinella toddae Andersen

25,

ore 1875 ft. x55

ore 1890 fe. x63.

w
ite sides of another plesiotype from Well
Pyrgo vespertilio (Schlumberger )
29, w() frontand side views of plesiotype from Well D, core 1103 fr. x51.
31,32, front and side views of plesiorype from Well A, core 2418 fr. xis

Side, top, and fmm views of specimen from Well D, drill curtings
940970 fr. x4

core 1890 fe. x62

50
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PLATE IV

Pyrgo comata (H. B. Brady

Side and front views of pluump( from Well D, drill cuttings
1334-1364 ft. x20

Nodobaculariella atlantica Cushman and Hanzawa

Side view of plesiotype from Well D, drill cuttings 1091-1121 fr. x32

Nodobaculariella cassis (d'Orbigny )
Side view of plesiotype from Well A, core 392 ft. x32
Cyelogyra planorbis (Schultze)
Side view of plesiotype from Well A, core 592 fr. x67
Marginulinopsis senni lacrimata Akers and Dorman, n. subsp.
Face and side views of holotype (USNM 641943 ) from Well B,
core 2916 f.
Lenticulina calcar (Linné)
Side view drawing of plesiotype from Well C, core 1830 ft. x66

Lenticulina cf. L. Arcuato-striata (Hantken )

Side and face views of specimen from Well A, core 578 fr. 9. x45.

10, x49
Pyrgo carinata (dOrbigny )

Front and side views of plesiotype from Well A, core 610 ft. x57
Lenticulina atlantica (Barker )

Side and face views of plesiotype from Well A, core 610 ft. x39
Lenticylina melvilli (Cushman and Renz)

Face and side views of plesiotype from Well A, core 3490 ft. x39
Lenticulina occidentalis (Cushman )

Side and face views of plesiotype from Well A, core 3258 ft. x39
Lenticulina orbicularis (d Orbigny )

Face and side views of plesiotype from Well A, core 3300 ft. x15
Lenticulina cultrata (Montfort )

Side view of plesiotype from Well C., core 1890 fr. x17
Lenticulina bowdenensis (Cushman )

2, 24,25, 26, side views of plesioty, = frum \Y/dl D, drill cuttings

1181-1212 fr, 23, face view of 22. 22, x 55

25,x18; 26, x24
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PLATE V.
Page
Lenticulina sp."B" 42
Side and face views of specimen from Well A, core 3490 fe. 1, x47. 2, x50

Lenticulina sp. 0
Side and face views of specimen from Well A, core 3520 fe. x25

Planularia quasitrinae Akers and Dorman, . sp. 47
5, 6, side and face views of holotype (USNM 641944), x23. 7, side
view of paratype (USNM 641945, x22. Both from Well B, core
2916 fe.

Lenticulina peregrina (Schwager ) 41
Face and side views of plesiotype from Well B, core 1880 ft. x49

Marginulina glabra d Orbigny 43
Side view of plesiotype from Well A, core 545 fr. x58

Marginulina basispinosa Cushman and Renz 42
Side views of plesiotypes from Well D, drill cuttings 2403-2829 fr. x22

Marginulina sublituus multicamerata Cushman and Stainforth 43
Side view of plesiotype from Well A, core 3490 fe. x57

r\h/l‘,:rrrrulim/(f costata coarctata Silvestri 43

i
Edge and side views of specimen from Well B, core 1885 fr. x21
Mar Wumm subaculeata glabrata (Cushman) 43
17, s of four plesiotypes and 16, 21,20, 23, edge
\.(Mnr mm All from Well C, core 1875 fr. All x20
Lenticulina rotulata (Lamarck) 42
scc and side views of plesiorype from Well €, core 1890 fr.
x40, i

Lenticulina sp,"C" 42
Side view of specimen from Well D, drill cuttings 512-543 fe. x14

Marginulinopsis marginulinoides (Goés) 43
Side view of plesiotype from Well A, core 3430 ft. x46

Pseudonodosaria comatula (Cushman ) 48
28, side view of plesiotype, x65. 29, side view of another plesiotype, x61.
Both from Well A, core 3300 fr.

Nodosaria fusta Cushman and Todd 45
Side view of plesiotype from Well C, core 1930 fe. x20

Nodosaria hispida d Orbigny 46
Side view of plesiotype from Well C, core 1830 ft. x70

Dentalina . D. dispar Reuss
Side view drawing of specimen from Well A, core 3520 ft. x160

Dentalina vertebralis albatrossi (Cushman) 32
Side view of plesiotype from Well C, core 1982 fe.x11
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Prate VI

Saracenaria sp. "B
Side view of e from Well A, core 578 ft. xd
Suracenaria sp.
Side and face views of specimen from Well A, core 3430 ft. x55
Amphicoryna cf. A. intercellularis (H. B. Brad;
Side view of specimen from Well A, core
Lingulina sp.
e and sid
Saracenaria sp.
Side view of specimen from Well A, core 31014 ft. x50
Oolina hexagona (Williamson )
Side view of plesiotype from Well A, core 578 ft. %65
Lagena cf. L. hispida Reuss
Side view of specimen from Well A, core 3574 ft. x53
Lagena gracillima mollis Cushman
ide view of plesiotype from Well A, core 3104 ft. x72
Lagena striata (d'Orbigny )
Side view of plesiotype from Well A, core 3560 ft. x58
Dentalina communis d Orbigny
Side view of plesiotype from Well A, core 3560 ft. x45
Guttulina sp.
Sidde view of specimen from Well A, core 545 fr. x53
onionella basiloba Cushman and McCulloch
Opposite sides of plesiotype from Well A, core 1100 fr. x52
Melonis pompilioides (Fichiel and Moll)
Side view of plesiotype fmm Well A, core 3258 fr. x46
Lagena gracillima (Seguenza
ide view of plesiotype fmm Well C, core 1890 fr. x125
Nonionella sp.
Side view of specimen from Well A, core 3520 ft. x47
Nodosaria pyruda ¢ Orbigny
Side view of plesiotype from Well A, core 578 fr. x5 1
Saracenaria italica Defrance
Face, side, and top views of plesiotype from Well A, core 1880 fr. x25
Globulina sp.
Side view of specimen from Well A, 592 ft. x70
Lagena sulcata spicata Cushman and McCulloch
Side view drawing of plesiotype from Well A, core 3560 fr. x95
Ramulina globulifera H. B, Brady
Side view of plesiotype fmm Well C, core 1890 fr. x62
Florilus atlanticus ( h;
Opposite sides of plest U{ypn from Well A, core 578 ft. x40
Guttulina anstralis (d'Orbigny )
Side view of plesiotype from Well A, core 592 f. x65
Guttulina pulchella d'Orbigny
Side view of plesiotype from Well A, core 610 fr. x48
Globulina caribaea dOrbigny
Side view of plesiotype from Well A, core 2418 ft. x55
Frondicularia sagittula Vanden Broeck
Three megalospheric ple m{yh( from Well D, drill cuttings
1151-1181 fe. 31, x14: 133.%9
Vaginulinopsis plamata ( |>mq_L nd Parker)
Edge and side views of plesiotype from a mudlump at the mouth of
Southwest Pass in the Mississippi River delta. x14
Florilus wu/,,///u (dOrbigny
Side view of plesiotype from Well A, core 610 fe. x54

00 fr. x50

s of specimen from Well A, core 3300 ft. x40
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Prare VI

Pencroplis protens dOrbigny

Side views of two plesiotype from Well A, core 592 ft. 1,x33. 2, x47
Globobulimina mississippiensis Parker

Side view of plesiotype from Well A, core 545 fr. x45
Buliminella f. B. bassendorfensis Cushman and Parker

Side views of four specimens from Well A. 4,x59; 5, x58: 6, x58;

from core 3520 ft. 7,x65; from core 1100 ft.
Fissurina sp."C"

Edge and side views of specimen from Well C, core 1830 fe. x45
Fissurina sp. "B’

Side view of specimen from Well A, core 3560 ft. x53
Fissurinasp. !

Edge and side views of specimen from Well C, core 1830 fr. x57
Globobulimina affinis (d'Orbigny )

Side view of plesiotype from Well A, core 3430 ft. x42
Bulimina margimata dOrbigny

Side views of two plesiotypes from Well A. 14, core 3104 fr. x61.

39, core 3490 fr. x72
Bulimina striata mexicana Cushman

Side view of plesiotype from Well A, core 3104 fr. x59
Elphidium discoidale (dOrbigny )

Face and side views of plesiotype from Well A, core 2418 ft. x39
Sorites marginalis (Lamarck )

Side view of plesiotype from Well I, drill cuttings 1325-1355 ft. x24
Fissurina sp.

Edge and si

Furienkoina cf. F. bradyi (Cushman )

Side view of specimen from Well A, core 3490 fr. x49
Bulimina spicata Phleger and Parker

Side view drawing of plesiotype from Well A, core 2367 ft. x160
Plectofrondicularia flovidana Cushman

Edge and side views of plesiotype from Well A, core 3460 fr .x49
Turrilina sp.

Side view drawing of specimen from Well A, core 578 ft. x127
Elphidinm sagrum (d'Orbigny )
ace and side views of plesiotype from Well A, core 610 fr. x55
Elphidium fimbriatulum (Cushman )

Side and face views of plesiotype from Well A, core 578 ft. x62
Archaias angulatus (Fichtel and Moll)

Side view of plesiotype from Well A, core 592 fr. x28
Elphidium poeyanum (d'Orbigny )

Face and side views of plesiotype from Well A, core 578 fr. x52
Bulimina aculeata d'Otbign:

Side view of plesiotype from qu A, core 3490 fe. x68
Fursenkoina schreibersiana (Cajzel

Side view of plesiotype from qu( core 1830 fr. x42
Fursenkoina mexicana (Cushman )

Side view of piumr)pt from Well A, core 592 ft. x57
Buliminella elegantissima (d'Orbigny )

Side view drawing of plesiotype from Well A, core 3590 fr. x187
Bulimina alazanensis spatiosa Cushman and Todd

Side view of plesiotype from Well C, core 1830 fe. x37
Bulimina patagonica d Orbigny

Side view drawing of plesiotype from Well A, core 545 ft. x172
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e view drawings of specimen from Well A, core 578 fr. x106
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PraTe VI

Bolivina gocsii Cushman
Side view of plesiotype from Well A, core 3258 ft. x59
Balivina subacnariensis lucid Akers and Dorman n. subsp
de view of paratype (USNM 641947, x52. 18, Sideivieshot
paratype (USNM 641948, x48. 25, Side view of holotype
(USNM 641946), x 51 All from Well A, core 3300 ft.

Bolivina catanensis Seguenza

Side views of two plesiotypes from Well A, core 3104 fr. 3, x86; 21, x91

Bolivina ordinaria Phleger and Parker

Side view of plesiotype from Well A, core 3258 fr. x83
Boljvina lowmani Phleger and Parker

Side view of plesiotype from Well A, core 2238 ft. x90
Bolivina subspinescens Cus

Side views of two )\.uml)pufrnm Well A, both, x80.

6, core 3258 fr. 15, core 2418
Bolivina albatrossi Cushman

Side view of plesiotype from Well A, core 3104 fr. x56
Bolivina difformis (Williamson )

Side view of plesiotype trom Well A, core 545 fr. x80
Bolivina ct. B. striatula Cushman

Side view of specimen from Well A, core 578 ft. x82
Bolivina spinata Cushman

Side view of plesiotype from Well A, core 545 ft. x55
Bolivina minima Phleger and Parker

Side view of homeotype from Well A, core 3300 fr. x88
Bolivina hastata Phleger and Parker

Side view of plesiotype from Well A, core 3258 fr. x82
Bolivina subaenariensis mexicana Cushman

Side views of two plesiotyp
Bolivina fragilis Phleger Amd Parker

14, Side view of megalospheric pl
ide view of microspheric plesiotype from Well A, core 1100
Bolivina plicatella Cushman

Side view drawing of plesiotype from Well A, core 3258 fr.
Bolivina pacifica Cushman and McCulloch

Side view of plesiotype from Well A, core 1270 ft. x90
Bolivina subaenariensis Cushman

126

Side views of two plesiotypes from Well A, core 3490 fr. 20, x59; 2

Bolivina daggarius Parker
Side view drawing of plesiotype from Well A, core 3104 ft. x154
Bolivina acerosa Cushman
Side view of plesiotype from Well A, core 2580 ft. x86
Bol 'v'na alata (Segu
Side view of plesiotype from Well A, core 3104 fr. x82
Bolivina thalmanni Renz
Side view drawing of plesiotype from Well A, core 3560 fe. x70
Fursenkoina finissinia Akers and Dorman, n. sp.
Side and edge view drawings of holotype (USNM 641949) from
Well A, core 1270 fr. 29,x173; 30, x166
Fursenkoina complanata ( Egger)
Side view drawing of plesiotype from Well A, core 1436 ft. x141
Fursenkoina pontoni (Cushr an )
Side view of plesiotype from Well A, core 3490 ft. x57
Bolivina translucens Phleger and Parker
Side view drawing of plesiotype from Well A, core 1436 ft. x187
Bolivina barbata Phleger and Parker
Side view of plesiotype from Well A, core 1100 ft. x90
Bolivina cf. B. subtennis Cushman
Side view of specimen from Well A, core 610 fr. x86

from Well A, core 3104 fr. 13,x55;

siotype from Well A, core 2238 ft.
fi

19,

®
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Unvigerina bellula Bandy
Side view drawing of plesiotype from Well A, core 3258 ft. x67
Trimosina denticulaia Akers and Dorman, b, sp.
L opposite sides of holotype (USNM 641950 ), x55. 3, Side view of
paratype (USNM 641952),x 52. 5, Side view of paratype (USNM
641951 ), x54. All from Well A, core 3460 fr.
Rosalina floridana (Cushman )
Opposite sides of plesiotype from Well A, core 1830 fr. x50
Sagrina pulchella d Orbigny
8, Side view of plesiotype, x38. 9, 10, Side and edge view drawings
of small, slender specimen, x135. Both fmm Well A, core 610 fr.
Nodosaria gracillima (Cushman and
Side view of plesiotype from Well A, core 3258 fe.x55
Rosalina concinna (H. B. Brady )
Drawings of opposite sides of an incomplete specimen from Well A,
core 592 fr. x68
Raosalina bulbosa (Parker )
Drawings of opposite sides of two plesiotypes from Well A,
core 5806 ft. Both x65
T rifarina holcki Akers and Dorman, n. sp.
16, Side view of paratype (USNM 641954 ) de view of
holotype (USNM 641953 ), x58. 18, Side view of paratype
(USNM 641955 ), x67. All from Well A, core 3560 ft.
T'vifarina eximia (Cushman and Ja
S de view drawing of plesiotyy
Chrysalidinella sp.
Side view drawing of specimen from Well A, core
Spirillina vivipara Ehrenberg
Side view drawing of plesiotype from Well A, core 592 fr. x89
Rectobolivina advena (Cushman )
Side view of homeotype from Well A, core 578 ft. x57
Rosalina cf. R. nitida (Williamson )
Opposite sides of specimen from Well A, core 610 ft. x49
Siphogenerina raphanus (Parker and Jones )
ide view of plesiotype from Well B, core 2916 fr. x43
Uvigerina peregrina Cushman
Side view of plesiotype from Well A, core 3300 fr, x47
Reussella miocenica Cushman
Side views of three plesiotypes from Well A, core 578 fr.
27, dhmm[~ 1 ’h x\() 35, x90
Uvigerina flintii C
Side view of ]mn\w:)p( from Well
onina atlantica Cushman
ide view of pluumpt from Well A, core 578 fe. x54
iwerina peregrina parvuda Cushman
Side view of plesiotype from Well A, core 3258 ft. x69
Trifarina bella (Phleger and Parker )
Side view drawing of plesiotype from Well A, core 586 ft. x86
Reussella minuta Drooger and Kaasschieter
Side view of plesiotype from Well A, core 2418 fr. x72
Siphonodosaria antillea (Cushman )
Side view of plesiotype from Well A, core 3258 ft. x45
Rosalina flovidensis (Cushman)
Opposite sides of plesiotype from \X/cH A, core 578 fr. xdd
Uvigerina peregrina bradyana Cushma
Side view of plesiotype from Well ‘o, core 1100 . x124
Siphonodosaria vernenili (d'Orbigny ) =
Side view of incomplete specimen from Well A, core 3300 ft. x55

is)
from Well A, core 2418 fr. x57

8 fr. x82

core 2777V fr. x60
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Page

Valvulineria minuta Parker 59

Opposite sides (drawings) of plesiotype from Well A, core 3258 fr. x93
Buccella hannai ( Phleger and Parker )

Opposite sides of plesiotype from Well A, core 592 fe. x50
Neoeponides turgidus (Phleger and Parker)

Opposite sides (drawings) of plesiotype from Well A, core 3104 fr. x105
Gyroidinoides regularis ( Phleger and Parker)
Opposite sides of plesiotype from Well A, core 3104 fr. x50
coeponides tumidnlus (H. B. Brady )
Opposite sides (drawings) of plesiotype from Well A, core 3104 fr. x94
Neoeponides coryelli (Palmer)

Opposite sides of plesiotype from Well A, core 2418 fr. x18

Valyulineria palmerae Cushman and Todd
Spiral and umm. al sides of plesiotype from Well A, core 3460 fe
13, x61

Ammonia /}yuml/ (Linné) variants

Opposite sides of specimen from Well A, core 545 fr. x44
Valvulineria herricki (Hadley

Opposite sides of plesiotyy
Hyalinea balthica (Schrocter)

18, Side view of microspheric plesiotype. 19, Side view of megalo-

spheric plesiotype. Both, x47, and both from Well A, core 3300 ft
Gyroidinoides neosoldanii (Brotzen)

Opposite sides of plesiotype from Well A, core 1436 fr. x51
“Rotalia” translucens Phleger and Parker

Opposite sides of plesiotype from Well A, core 2418 ft. x50

)
from Well A, core 3574 fe. x47

Rosalina cf. R. suezensis (Said)

Opposite sides (drawings) of specimen from Well A, core 586 ft. x97
Eponidella gardenislandensis Akers

Opposite sides (drawings) of heautotype from Well A, core 711 fr. x157
Buccellasp.

Opposite sides (drawings) of specimen from Well A, core 2418 fr. x80
Gyroidinoides orbicularis (d Orbigny)

Oppusite sides of plesiotype from Well A, core 3258 f. x63
Gyroidinoides soldanii altiformis (R. E. and K. C. Stewart)

Edge view and opposite sides of plesiotype from Well A, core 3258 fr. x45

Oridorsalis umbonatus ecnadorensis (Galloway and Morrey
Opposite sides of plesiotype from Well A, core 578 ft. x93

Neoeponides parantillarum (Galloway and Heminway )
Opposite sides of plesiotype from Well A, core 2418 fi. x56
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Figures

13,14

16-18

26,27
28,29

30,31
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Prate X1

Cassidulina neocarinata Thalmann
Side view of plesiotype from Well A, core 3574 fr. x53

Pulleniasp.
Side view of specimen from Well B, core 1885 fr. x60

Pullenia quingueloha (Reuss)

€ and side views of plesiotype from Well A, core 3460 fr. x51

Cassidulina luevigata dOrbigny )
Side view of plesiotype from Well A, core 3300 fr. x54
sidulina curvata Phleger and Parker
ide view of plesiotype from Well A, core 3258 ft. x49
Cassidulina norerossi anstralis Phleger and Parker
Side view of plesiotype from Well A, core 3104 fe. x51
Epistominella vitrea

er
Opposite sides (drawings) of plesiorype from Well A, core 545 fr. x38

Sphaeroidina bulloides d'Orbigny

Vol. 3

Page
30

30
29

30

Opposite sides of plesiotype from Well A, core 2367 fr. 9, x42; 10, x38

Pullenia bulloides (dOrbigny)

Side and face views (drawings) of plesiotype from Well B, core

1880 fe. x5
Siphonina pulchra Cushman

Opposite sides of plesiotype from Well A, core 2580 fr. x43
u/mm//d crassa (d'Orbigny )

Edge and opposite sides of pumm pe from Well A, core 3104 fr. x64

Islandiella subglobosa (H. B. Brad
Side view of plesiotype from Wl A, core 3360 £ x56
Stetsonia minuta Parker

Opposice sides (drawings) of plesiotype from Well A, core 578 fr. x240

Asterigerina carinata d Orbigny

Opposite sides of plesiotype from Well A, core 592 fr. x33
Cancris sagra (d'Orbigny )

Opposite sides of plesiotype from Well A, core 578 ft. x56
Poroeponides cribrorepandus Asano and Uchio

Opposite sides of plesiotype from Well A, core 578 fr. x39
Quadrimorphina vilardeboana glabra ( Cushman )

Opposice sides (drawings) of plesiotype from Well €, core 1890 fr. x125

Hoeglunding elegans (dOrbigny)

Opposite sides of plesiotype from Well C, core 1890 fr. x55
Amphistegina lessonii & Orbigny

Opposite sides of plesiotype from Well B, core 2916 f. x35
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Figures

3-5

68
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Prate X1

Pulleniatina obliguiloculata (Parker and Jones )
Opposite sides of plesiotype from Well C, core 1927 fe. x55
Globigerina altispira altispira Cushman and Jarvis
3, spiral view of plesiotype, x59. 4, 5, spiral and umbilical views of
another plesiotype, x61. Both from Well G, core 2570 fr.
Globigerina eggeri Rhumbler
Spiral, edge, and umbilical vie
core 3430 ft. x67
Globigerina conglobata H. B. Brady
Opposite sides of plesiotype from Well A, core 3520 ft. x60
Globigerina rubra d Orbigny
Umbilical views of two plesiotypes from Well A, core 3560 ft
11,x73. 12,x75
Globoratalia menardii menardii (d Orbigny )
Spiral, umbilical, and edge views of plesiotype from Well €,
core 1610 ft. x69

of plesiotype from Well A,
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8,9

11,12

13,14
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Prate X1

Globigerina acquilateralis H. B. Brady

Opposite sides of plesiotype from Well A, core 3574 ft. x57
Globigerina glutinata Egger

3, es (drawings) of plesiotype from Well A,

core 3430 fr. x100. 10, umbilical view of plesiotype from Well A,

core 3430 fr. x61
Globigerina parkerae (Locblich and Tappan)

Umbilical view of plesiotype from Well A, core 3104 ft. x71
Globigerina cf. G. pachyderma (Ehrenberg)

Umbilical view of specimen from Well A, core 3300 ft. x63
Globigerina universa (dOrbigay )

Specimen from Well A, core 3104 ft. x39
Globigerina hradyi Wiesner

Spiral and edge views (drawings) of plesiotype from Well A,

core 3300 fr. x107
Globigerina bulloides d Orbigny

11, umbilical view of plesiotype. x70. 12, spiral view of another

plesiotype, x71. Both from Well A, core 3560 fe.
Sphaeroidinella debiscens (Parker and Jones )

Umbilical views of two plesiotypes from Well A, core 3560 ft.

13, x46. 14, x44
Globigerina triloba Reu
umbilical views of plesiotype from Well A, core 3430 ft. x68
(.Inbl/\'eumlm/luludOr igny

Three different views of plesiotype from Well A, core 3258 fe. x69
Globorotalia punctulata (d Orbigny )

Side, umbilical,and spiral views of p]euor)pe from Well A,

core 3104 ft. 20, x63. 21,x67. x70
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Prate X1V
Figures
1-5,19-21 Globorotalia menardii miocenica D. K. Palmer
2, spiral and umbilical views of plesiotype from Well A,
core 3560 fr. x60. 3-5, spiral, umbilical, and edge views of
.\nmhu pluml)pu from Well A, core 3560 ft. 3, x66;
.5, x60. 19-21, spiral, umbilical, and edge views of a
pluum pe from Well B, core 2916 ft. x55
69 Globorotalia hirsuta (d'Orbigny )

of plesiotype, x01.
.9, s of another plesiotype, x71.
Both from Well A, core 3560 ft.
10-15 Globorotalia menardii menardii (d Orbigny )
10, 11, spiral and umbilical views of plesiotype from Well A,
core 3560 fr. x63. 12, 13, umbilical and spiral views of another
plesiotype from Well A, core 3560 ft. x62. 14, 15 spiral and
umbilical views of plesiotype from Well A, core 3574 ft. x58
1618 Globorotalia truncatulinoides (d'Orbigny )
Edge, spiral, and umh\hu]\|L\\n)f|\[umr)p( from Well A,
core 3104 ft. x5
Globorotalia Wum//, mudticamerata Cushman and Jarvis
23, spiral and umbilical views of plesiotype from Well B,
core 2916 fr. x
from Well J, core 4062 fr. x36
2628 Globorotalia menardii tumida (H. B. Brady)
Umbilical, spiral, and edge views of plesiorype from Well A,
core 2418 fr. 206, 2. 27 %53

24,25, umbilical and spiral views of plesiorype
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PLate XV
Figures

il Hanzawaia cf. H. concentrica (Cushman)
Opposite sides of specimen from Well A, core 2418 fr. x59

3,4 Hanzawaia concentrica (Cushman ) 37
Opposite sides of plesiotype from Well A, core 578 fr. x38

5,6 Planulina exorna Phleger and Parker 47
Opposite sides of plesiotype from Well A, core 610 fr. x47

Cibicides umbonatus Phleger and Parker 51

Opposite sides of plesiotype from Well A, core 3258 ft. x57

9,10 Anomalinoides io (Cushman ) 22
Opposite sides of plesiotype from Well A, core 578 ft. x36

11,12 Cibicides aff. C. protuberans Parker 31
Opposite sides of specimen from Well A, core 578 ft. x54

13,14 Hanzawaia strattoni ( Applin) 37
Opposite sides of plesiotype from Well A, core 586 fr. x57

15 Planorbulina mediterranensis d'Orbigny 47
Spiral side (drawing) of plesiotype from Well A, core 578 ft. x39

16,17 Cibicides wuellerstorfi (Schwager ) 31
Opposite sides of plesiotype from Well A, core 3490 ft. x55

18 Gypsina vesicularis (Parker and Jones) 36
Side view drawing of plesiotype from Well A, core 610 ft. x34

19,20 Planulina foveolata (H. B. Brady) 48
Opposite sides of plesiotype from Well €, core 1890 fr. x56

21-23 Cibicides nucleatus (Seguenza) 30

Opposite sides and edge view of plesiotype from Well A,
core 3560 fr. x40

24,25 Cibicides aff. C. robertsonianus (H. B. Brady) 31
Opposite sides (drawings) of specimen from Well A,
core 578 ft. x152

26,27 Cibicides aff. . floridanus (Cushman) 30
Opposite sides of specimen from Well A, core 3258 fe. x40







