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RECENT FORAMINIFERA FROM THE SOUTHERN COAST OF PUERTO RICO
ABSTRACT

The narrow continental shelf along the southern coast of Puerto Rico

is rich in a wide variety of tropical environments. Foraminiferal
assemblageé of the area reflect the patterns of species associations,
controlled by the ecology and distribution of species in the Caribbean-

Antilles province.

The collections of Recent Foraminifera in the study area from 36 sediment
samples consist of 144 species'belonging to 72 genera, of which 131

species are benthonic and 13 species are planktonic. Amphistegina

ibbosa, Archaias angulatus, Quinqueloculina seminulum., and Discorbis
3 2 bl Pkl

‘rosea comprise over 50 percent of the total foraminiferal population,
and 53 species comprise less than one percent. Three species are new:

Quinqueloculina macelloconcha, Triloculina pyramidiforma, and Lenticulina

kaczkae. A systematic study of all species of Foraminifera is included

in this report.

An analysis of cluster patterns was determined based on Jaccard coeff-
icients of association using presence/absence data. Six biotopés and
eight biofacies were determined using cluster analysis. The environmental
parameters controlling the biotopes are salinity variations and wave
agitation in the nearshore area, sediment distribution and wave

agitation on the shallow shelf, and cool temperatuies and moderately "



quiet waters on the outer shelf platform. The biofacies patterns do not

correspond to the assemblages that characterize the biotopes.

Comparison of the patterns of distribution of Recent Foraminifera from
the study area with Recent distributions in other areas of the Caribbean-

Antilles region reflect the basic similarity of the faunal assemblages.

.
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INTRODUCTION

The taxonomic relationships among the Foraminifera of the Caribbean-
Antilles province are not well understood, even though the main elements
of the rich and diverse foraminiferal assemblages in this region have
been known since the time of d'Orbigny (1839). Many local studies will
be necessary for future understanding of foraminiferal biogeography of the
Caribﬂean;Antilles provincé. The purpose of this study is to document
fully the foraminiferal associations of one small locality along the

south central coast 6f Puerto Rico, The complete systematic treatment

of 144 species from the study area is a mejor part of this report,

- In addition, the patterns of consistent species associations have been
mapped, These patterns have been compared with other regions in order
to understand the factors controlling foraminiferal ecology and species
distribvtion in the Caribbean region. The distribution studies were
acéomplished by the use of cluster analysis with presence/absence data.
This method has been applied successfully by Kaesler (1966), Maddocks
(1966), Valentine (1966), and others demonstrating its usefulness in

paleoecological and biostratigraphical studies,



Previous Investigations

Most species of Foraminifera in the Caribbean-Antilles region have been
described and named; however, the systematic work tha% has been done is
in need of revision by modern taxonomic methods. The first systematic
study of Recent Foraminifera in the Caribbean was by d'Orbigny (1839)
and consists éf 117 species collected from Cuba, Jamaica, and islands of
the Lesser Antilles. Recent and fossil Foraminifera from Jamaica were
reported by Jones and Parker (1863, 1876). Their studies resulted in a
species list of eleven fossil and thirty-seven Recent Foraminifera.
Brady (1884) described the Foraminifera that were ccllected during the
Challenger Expedition (1873 to 1876). One of the most significant
cbntributions of Brad&‘s work was 184 plates of illustrations. Barker
(1960) has reproduced these plates with some revisions concerning
classification of some of the species. Flint (1899) also illustrated
Recent Foraminifera from the Caribbean. His descriptions and illustrations,
which include 80 plates, were of specimens recovered during the cruise of
the U.S., Fish Commission Steamer Albatross. From 1918 to 1931, Cushman
published a monograph in eight parts covering the Recent Foraminifera

of the Atlantic Ocean. These studies provided good descriptions and
~illustrations of a large group of Foraminifera from the Atlantic Ocean
and of the Caribbean—-Antilles region. He described many new species and
revised several previously named species. While all these studies
provided a necessary taxonomic background, much revision by modern

taxonomic methods is necessary.

Numerous studies have been provided on specific geographic areas within



the Caribbean-Antilles province. Bermudez (1935) described Recent Foram-
inifera of the northern coast of Cuba. Bermudez (1949) also described
and illustrated Tertiary Foraminifera of the Dominican Republic. Phleger
and Parker (1951) discussed the distribution and described and illustrated
Recent Foraminifera of the Gulf of Mexico. Todd and Bronnimann (1957)
described and illustrated Recent Foraminifera from the Gulf of Paria,
Trinidaq, that included several new species. Drooger and Kaasschieter
(1958) identified and ‘illustrated over 175 species, subspecies, and
varieties of Foraminifera of the Orinoco-Trinidad-Paria shelf. They

also distinguished several distinct faunal provinces and biotopes,

each of which has its characteristic species. Bermudez and Seiglie
(1963) described and illustrated 205 species of Recent Foraminifera

from the Gulf of Cariaco, Venezuela, of which sixteen species are new.

In addition to thesé studies, several more specific papers concerning
descriptions of one or two species or faunal lists provide pertinent
information. Systematic works of Recent Foraminifera are available for
the Bahama Islands (Acosta, 1940a),Cuba (Acosta, 1939, 1940b; Bermudez
1934, 1938, 1939; Bermudez and Acosta, 1940; Bermudez and Key, 1952;
Cushman and Bermudez, 1945; Lalicker and Bernudez, 1941); Florida .
(Cushman, 1922b, 1947; Lynts, 1965; Stubbs, 1940); Jamaica (Bermudez,
1937; Cushman, 1921); Trinidad and the Lesser Antilles (Broeck, 1876;
Cushman and Bronnimann, 1948; Hofker, 1964; Saunders, 1957, 1959); and
Venezuela (Bermudez, 1964; Hedberg, 1934; Seiglie, 1964, 1965, 1966).
These studies have added in varying degrees to the knowledge of Caribbean

faunal composition.



Systematic studies of Recent Foraminifera of Puerto Rico are sparse,

Flint (1902) published a brief faunal list from ten stations on the
northern coast of Puerto Rico. Cushman (1926) studied Recent Foraminifera
from eight stations in San Jﬁan Harbor and one station in Ponce. He
described one new species and listed the remaining Foraminifera from

all stations. Cushman (1935) described fourteen new species from the

area of stations 23 and 24 of the Challenger Expedition, off the northern

coast of Puerto Rico,

The.distribution of Recent Toraminifera in the Caribbean-Antilles region
has been studied by very few writers, but in all cases only a qualitative
or semi-quantitative approach has been undertaken. Stubbs (1940) studied
- the distribution of Foraminifera from Biscayne Bay in Florida in which

he noted the dominance of the Miliolacea. Illings (1950, 1952) discussed
the mechanical distribution of sediments and the distribution ofncertain
Foraminifera within the littoral zone of thg Bahama Banks sediments.
Moore (1957) described the foraminiferal environments of the northern
Florida Keys area in terms of the relative abundance and distribution of
the families present., Cebulski (1961) studied the living and total
foraminiferal populations from the British Honduras shelf, He recognized
two distinct faunas, one characteristic of the lagoon and the other of
the barrier ieef. Lynts (1962, 1966) studied the distributién of Recent
Foraminifera and discussed the variations of the foraminiferal standing
crop over short lateral distances in Florida Bay. Benda and Puri (1962)
defined four benthonic assemblages in the Cape Romano area of Florida
which correspond to four.vaguely defined environments based on the patterns

of distribution of Recent Foraminifera and Ostracoda. Seiglie and Bermudez



(1963) studied the distribution of 205 species of Recent Foraminifera from
the Gulf of Cariaco, Venezuela. Wilcoxin (1964) discussed the distribution
of Foraminifera of the southern Atlantic coast from North Carolina to
Florida. Bandy (1964) studied'the foraminiferal biofacies of the Gulf
~ of Batabano, Cuba, and he recognized three separate benthonic foraminiferal

biofacies. Lidz and Lidz (1965) found two biofacies, a mixed biofacies

of Ammonia beccarii group and an Elphidium-miliolid group, and a fossil
foraminiferal biofacies in the reefs off Veracruz, Mexico. Seiglie (1966)
studied the distribution of more than 400 species of benthonic Foraminifera
and 25 species of planktonic Foraminifera from the sediments of Araya-

Los Testigos shelf and upper slope on the northern coast of Venezuela.

He recognized twelve faunal assemblages in which he indicated a close
relationship between the distribution of the Foraminifera and the dist-
'ribution of the sediments. Wantlaﬁd (1969) described the different faunas
of the coastal lagoons of British Honduras and related them to the sed-

iments and hydrography.

The distribution of Recent Foraminifera of the southeastern coast of
Puerto Rico was studied by Seiglie (1970). He determined four foraminiferal
facies from Yabucoa Bay in southeastern Puerto Rico. His glauconitized

and goethitized facies is considered to be useful in the comparison of
present and f&ssil environments. Seiglie also has in press a report on
the distribution of Foraminifera of Cabo Rojo paltform in southwestern
Puerto Rico and their paleoecological significance, and another concern-
ing the distribution of Foraminifera in Mayagues and Anasco Bays, Puerto

Rico.



Quantitative techniques of distribution using cluster analysis applied
to the study of ecology have increased through the application of the
high-speed digital computer. Kaesler (1966) applied this technique in
his study of the re-evaluation of biofacies analysis by Walton (1955)
and Benson (1959) of Recent Foraminifera and Ostracoda of Todos Santos
Bay, Mexico. Maddocks (1966) compared the distribution patterns of
living and ;ub—fossil podocopid ostracodes of Nosy Bé, Madagascar.
Valentine (1966) applied numerical analysis to the molluscs off the
northern Pacific shelf from California to Alaska. Mello and Buzas (1968)
applied cluster analysis as a method of determining biofacies in a
re-evaluation of a work by Phleger (1956) of the Recent Foraminifera
off the central Texas coast. Cairns and Kaesler (1969) applied cluster

analysis to living protozoans in the Potomac River.



Regional Setting

Puerto Rico is an island approximately 106 miles long and 40 miles wide,
located in the northeastern portion of the Caribbean Ocean. The area
of investigation lies on the south central coast of the island of Puerto
Rico near the city of Ponce (Text-figure 1) between 17°50' and 18°00'
North Latitude and 66°26' and 66°36' West Longitude. The continental
shelf is very narrow along this coast, having a minimum width of four
and a maximum width of eight miles. The Isla Caja de Muerto and Isla
Morillito lie about five miles offshore. Isla Berberia lies about two

miles offshore, to the east of the other two islands.

Currents off the southern coast are dominated by the Antilles Current,
which is part of the North Equatorial Current. The warm equatorial
currents flow along the southern coast moving from east to west and
from south to north. The south coast is affected less directly by the
currents and waves because of the abundant patch reefs and shoals that

protect it, resulting in an irregular bottom topography (Kaye, 1959.)

The marine sediments in the Ponce area are predominantly carbonate

sands and gravels derived from the patch and barrier reefs to the east.
However, onshore, the rock fragments that make up the sediments in

the nearshore enQironment are predominantly quartz arenite, litharenite,
and arkose which have been deposited at and near the river mouths and
extend only a very short distance away from the rivers. These fine
terrigeneous sediments grade rapidly info the carbénate sediments

composed of bioclastic sand and gravel, calcarcous sand, skeletal



TEXT-FIGURE 1 .

Location of sample stations, patch reefs, and bathymetry (in feet)
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fragments, and reef material (Text-figure 2). The bottom topography,
wave action, and currents apparently exert a strong control on the
distribution of the sediment types. Carbonate gravelly sand and sandy
gravel are found on the outer shelf and represent an area of non-
deposition, which is most likely a relic Pleistocene reef connected

with the last low-stand of sea-level.

Available salinity and temperature measurements are sparse but their
distribution appears variable. The south coast has slightly lower
salinities than other areas of Puerto Rico, and this can be explained
by the continental dilution by drainage from the rivers into the calm

" shoal waters. Températures range from an average of 29°C at the surface

to 20°C at 200 meters below sea-level (Wust, 1964.)



TEXT-FIGURE 2

Sediment distribution map
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Methods of Study

Drs. Dan Feray and Neil Hulings collected the samples during the

summer of 1963 under National Science Foundation Grant GP-1183. The
purpose of'their work was to study the role of tectonics and environmental
factors in the origin and distribution of the sediments of Puerto Rico.
They collected the samples with a "bucket" dredge constructed from a

steel casing ten inéhes in diameter and 18 inches long. The bucket

was pulled along the bottom at each station locality for a variable

length of time (Feray, personal communication).

The 36 samples used in this study were collected on the south central
" coast and consist of three lines of profile (I, J, and X) leading away
from the beach; they were collected at depths of 10, 25, 50, 75, 100,
300, and 600 feet. Seven beach samples were also collected %rom

various locations in the area.

The samples were washed on a number 200 U.S. Standard Sieve to eliminate
the clay and allowed to dry. Representative cuts of 5 to 10 mg. were
taken from each sample, and all of the Foraminifera in the cut were

picked and transferred to micropaleontological slides and identified.

As the samples were not stained w%th Rose Bengal at the time of collection,

the population is considered a death assemblage.

Total population counts for each sample range from 199 to 1206 specimens.

Identifiable fragments of greater than 50 percent of the specimen were
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counted as whole specimens. The total foraminiferal population in the
sediment samples number over 16,000 specimens, belonging to 72 genera

and 144 species. Of these, four species, Amphistegina gibbosa, Archaisas

angulatus, Quiqueloculina seminulum, and Discorbis rosea comprise over
50 percent of the total population. Twenty-nine species are represented
by single specimens and twenty-four additional species are rare or very
rare.‘ These 53 species toéether comprise less than one percent of the
total population. Thirteen planktonic species are restricted to the
deep water of 300 to'600 feet, and 131 benthonic species are found

throughout the area at all depths and in all biotopes.
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QUANTITATIVE DISTRIBUTION ANALYSIS

The purpose of a distributional study of Recent Foraminifera is the
discovery of meaningful patterns of association between species.

Analysis of biofacies is the recognition of these patterns of association.
If biofacies analysis is to be applicable to interpretation of the past,
the biotopes and biofacies should be established from data on distri-
bution of the Foraminifera and then interpreted empirically on the

rela tionships of the distribution to envirommental parameters.

Kaesler (1966) pointed out that both biofacies and biotopes can clearly
_ be determined by cluster analysis. He defined biotope as "an area

of uniform environmental conditions as evidenced by a particular fauna
found in the area and adapted to the envirommental conditions of the

area."

He defined biofacies, in reference to Recent organisms, os a
"éroup of organisms found together and presumably adapted to environ-
mental conditions in their place of occurrence, such groups differing
from contemporary assemblages found in different environments." He
also stated that a biofacies anaiysis is "the study of assemblages of
organisms, their areal and chronologic distribution, and environmental
factors that affect them." These definitions provide a working hypo-
thesis for paleocological and ecological interpretations. The environ-
mental factors that determine the assemblages of organisms can be

recognized by determining the assemblages of the organisms throughout

the area.
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Choice of Coefficients

Numerous coefficients of association have been applied in recent years
(Cheetham and Hazel, 1969, p. 1131-1134) to delimit similarity between
areas and species. As the samples in this study area were collected
with a bucket dredge, and as no attempt was made to use precise quanti-
tative sampling methods, these data are most appropriate for a presence/
absence or two-state association coefficient, rather than a more

rigorous coefficient.

The Jaccard coefficient (Jaccard, 1908; Sneath, 1957) and Sokal and
Michener's coefficient of association (Sokal and Michener, 1958) are

two coefficients that are well adapted to an analysis of presence/absence
data. The Jaccaxrd coefficient (Sj) compares the frequencies of matches
(present at both stations) and mismatches (present at one, absent at
another) and ignores negative matches (abseﬁt at both stationg) as

shown in the following equation.

S =_P__
p+m

where p = frequency of positive matches

m = frequency of mismatches

Sokal and Michener's coefficient of association (Ssm) on the other hand,
not only includes positive matches and mismatches, but also includes the

frequency of negative matches.

Ssm = p+n
pt+tn+m

where p and m as above

n = frequency of negative matches
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Kaesler (1966, p. 315 favored the Jaccard coefficient for Biofacies
analysis because the absence of two species provides no useful infor-
mation for clustering species into biofacies and, therefore, negative
matches should be ignored. He included the negative matches for biotope
analysis, as two stations with similar absences indicate a mutual

similarity between the two stations.

The Jaccard coefficient is used in this study for biotope and biofacies
analysis. Most of tﬁe species in this area are rare or very rare, and
the use of Sokal and Michener's coefficient, including species jointly
absent from an area, results in an unnaturally high level of similarity.
. This wés pointed out by Maddocks (1966) in her study of Nosy Bé, which
is a very diverse area with most species cccurring at only a few of the

many statious. sampled.
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Clustering Methods

The data on which this analysis is based are the distribution of Foramin-
ifera at all stations. The stations are compared on the basis of the
joint occurrence of foraminiferal species at each station (Q-mode). The
species of Foraminifera are then compared with each other on their joint
occurrence throughout the stations (R-mode). The result in either case
is a matrix of similarity coefficients, one for each pair-comparison.

The resulting matrix of similarity coefficients was subjected to cluster

analysis.

The results of clustering are displayed as a dendrogram, which is a

" two-dimensional hierarchical diagram. The difficﬁlty in using a hierarch-
ical diagram to display levels of similarity is that once two items
(stations or species) are paired, they are then pooled for subsequent
comparisons with other items. Thus, dendrograms force objects into
heirarchical groups, even though these groups may not exist in nature.
Previbus studies have shown the highest fidelity between dendrogram
representations and the original pair-wise similarity matrix, both
empirically (Sokal and Rohlf, 1962) and analytically (Farris, 1969) is
achieved by use of the Unweighted Pair Group Method. It is the most

reliable method for minimizing distortion during clustering.

The clusters visible on the resulting diagram may be interpreted as
biotopes (station groups) or biofacies (species groups), but the number
of clusters and the level of similarity characterizing the clusters are

a matter of individual interpretation. Thus this method provides an
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objective and replicable evaluation of similarities without imposing

arbitrary interpretations and conclusions.

The clustering method used in this study is an analysis of similarity
using Jaccard coefficients of association and the Unweighted Pair Group
Method for cluster analysis. Observations of each species are recorded
in a two-state form as presence or absence at each station. The
computations were carried out using a computer program written by
Bonham-Carter (1967) and subsequently modified by the writer for use

on a Univac 1108 digital computer. The species counts from which the
presence/absence data were taken and a copy of the modified computer
program is stored with the Department of Geology at the University of

Houston. This iaformation can be obtained on request.
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Determination of Biotopes

A total of 34 of the 36 sample stations were clustered together on the
basis of occurrence or nonoccurrence of 115 foraminiferal species. The

two extra stations, 79 and 80 near the village of Pastillo, are barren

of Foraminifera and, therefore, are excluded from this study. 115 of the
total of 144 species are used. The 29 species omitted from the cluster
analyéis are those species’represented by single specimens. In theory

all species should be used, but for practical purposes the sgpecies that
occur one time only are omitted. The writer feels that the ecological
conditions are best reflected by the distribution of the abundant species.
The results of this analysis are shown in the dendrogram in Text-figure 3.
Six biotope clusters are recognized at the 0.25 level of similarity.

This level was chosen on the basis of the natural clusters of the den-
drogram and on the writer's opinion that the clusters adequately reflect
the biotopes that exist in the area. The shaded portions of the dendrogram
rebresent the writer's interpretation of the biotopes, but it should not

be inferred that this is tﬁe.only interpretation. An attempt to deter-
mine the biotopes using Sokal and Michener's coefficient of association

and the Unweighted Pair Group Method showed markedly less distinct clusters,
and the dendrogram is not reproduced here. Text-figure 4 is a map of the

resulting biotopes.

Biotope I is located along the mainland margin and is represented by
sample stations I-1, I-2a, J-1, and J-2. These stations are in water
depths to 10 to 25 feet, and the sediment is a dark ray, medium-grained

~quarizose sand that grades seaward into carbonate silt. The Rio



TEXT-FIGURE 3
Dendrogram (UPGMA) based on Jaccard coefficients of association
computed from occurrence data for species of Foraminifera,

Q-mode.
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TEXT-FIGURE 4
Quantitative foraminiferal biotopes based on a dendrogram of

Jaccard coefficients of association (UPGMA), Q-mode.
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Descalabrado, a river that flows the year around, empties into Biotope I.
The major species that occur in Biotope I, in order of their abundance,
are the following:

Ammonia beccarii

Quinqueloculina seminulm

Cribroelphidium poeyanum

Quinqueloculina lamarckina

Quinqueloculina bradyana

Triloculina baldai

The species of Biotope I are euryhaline, robust forms that can withstand
changing salinities caused by fresh river water runoff and the effects

. of waves that break up the tests of the more fragile species. The
distribution of these species corresponds to the distribution of the

coastal terrigeneous quartzose sands.

Biétope IT is represented by stations K~la, K-2a, and K-3a that are in
water depths of 10 to 50 feet. The sediment is also a dark gray, fine
to medium-grained quartzose sand that grades seaward into carbonate silt.
The Rio Jacaquaé is directly opposite these stations and does not flow
the year around. The major species that occur in Biotope II, in order
of their abundance are the following:

Quinqueloculina seminulm

Cribroelphidium poeyanum

Ammonia beccarii

Triloculina baldai

Quinqueloculina lamarckina

Florilus grateloupi
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The assemblages of Biotope I and II are similar, except Florilus grate-

loupi is present and Quinqueloculina bradyana is absent in Biotope II.

The enviromment of Biotope II is also similar to Biotope I, except the
salinity variations are less pronounced as evidenced by the lesser
number of A. beccarii, and the effects of the waves are less as evidenced

by the presence of F. grateloupi and the absence of Q. bradyana.

Biotope III consists of five stations adjacent to Isla Caja de Muertos
in water depths of 5 to 50 feet and five stations in water depths of

25 to 75 feet. This biotope is primarily limited to the eastern portion
of the study area, which has patch reefs and characteristic reef
sediments and Foraminifera. The Foraminifera are predominantly the

Miliolacea,the Discorbacea and Amphistegina gibbosa that are living

in the shallow marine areas of calcium carbonate deposition. The
assemblage is characterized by:

Archaias angulatus

Amphistegina gibbosa

Discorbis rosea

Discorbis mira

Quinqueloculina seminulum

Quinqueloculina bradyana

Peneroplis pertusus

Peneroplis bradyi

Peneroplis proteus

The major environmental parameters are shallow, clear water, normal

marine salinity, warm temperatures, and moderate wave agitation.
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Biotope IV is represented by eight stations in water depths of 25 to 100
feet. This biotope occurs in the well sorted carbonate silt, and fine
to medium-grained carbonate sand. This area presumably receives maximum
current agitation as it is in the channel of Rio Descalabrado. The

‘ assemblage found in Biotope IV is associated with the back-reef environ-
ments and represents a lag deposit of the reef-associated organisms.

The assemblége ig similar to that of Biotope III but the number of
specimens of each species is not as great. The most abundant species
occurring in Biotope IV are:

Quingqueloculina seminulum

Quingueloculina lamarckina

Asterigerina carinata

Discorbis rosea

Discorbis mira

Discorbis sp. cf. D. australis

Triloculina baldai

Triloculina trigonula

Archaias angulatus

Amphistegina gibbosa

Bigenerina irregularis

Cibicides lobatulus

Cibicides pseudoungarianus

The major environmental parameters are well sorted carbonate sand,

noxrmal marine salinity, and moderate to strong currents.

The deeper waters of 75 to 600 feet make up Biotope V. This area is

representative of the outer shelf, and the fauna living there are the
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deeper, cold-water species, the arenaceous species, and the planktonic
species. The carbonate sands and gravels in Biotope V represent an
area of non-deposition which is most likely a relic Pleistocene reef.
The major species found there are the following:

Amphistegina gibbosa

Cycloribiculina compressa

Archaias angulatus

Eponides antillarum

Eponides repandus

Cibicides pseudoungarianus

Siphonina pulchra

Vertebralina cassis

Articulina pacifica

Arenaceous species

Ammolagena clavata

Bigenerina irregularis

Dorothea bradyana

Liebusella soldanii

Reophax bacillaris

Textularia candeiana

Textulariella barrettii

Planktonic species
The major environmental parameters are poorly sorted carbonate sedimenrts,

moderately quiet water, normal marine salinity, and cold temperatures.

Two sample stations, 60a and 6la, make up Biotope VI. These stations

are in 5 feet of water adjacent to Isla Caja de Muertos and.Isla
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Morillito respectively. An insufficient number of specimens were

recovered from stations 60a and 6la to provide adequate information for

clustering. If a sufficient number were recovered, Biotope VI should

become a part of Biotope III. The most abundant species from VI are:

Discorbis rosea

Archaias angulatus

Amphistegina gibbosa

The biotopes resulting from this cluster aralysis appear to be regions

of uniform environmental parameters and thus correspond well to the

existing conditions of the study area.
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Determination of Biofacies

A total of 115 foraminiferal species were clustered together on the basis
of their distribution at 34 éample stations. The results of this cluster
analysis can be seen in the dendrogram in Text-figure 5. Eight biofacies
clusters are recognizable ét the 0.15 level of similafity. This level l
was chosen on the basis of the natural breaks in the dendrogram. Here
A .

again, the shaded portions of the dendrogram represent the writer's
iﬁterpretation of the biofacies. Also, an attempt to determine the
biofacies.using Sokal and Michener's coefficient of association and

the Unweighted Pair Group Method showed.less distinct clusters, and

the dendrogram is not reproduced here. The assemblages of Foraminifera

" that make up the biofacies recognized are listed below. The number

prefixing a name is its identification in the dendrogram in Text-figure 5.

Biofacies A

This is thé outer shelf biofacies. The members of Biofacies A are the

planktonic and arenaceﬁus species found at depths of 300 to 600 feet, and

their distribution corresponds approximately to the limits of Biotope V.
The benthonic species are cold-water forms. The planktonic species are

found nowhere else in the study area.

1 Ammolagena clavata (Jones and Parker)

16 Cancris sagra (d'Orbigny)

17 Candeina nitida d'Orbigny

21 Cibicorbis sp. A

29 Dorothea bradyana Cushman

38 Globigerina eggeri Rhumbler




TEXT-FIGURE 5
Dendrogram (UPGMA) based on Jaccard coefficients of association
computed from occurrence data for species of Foraminifera,

R-mode.
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39 Globigerina radians Egger

40 Globigerinoides conglobatus (Brady)

42 Globigerinoides sacculifera (Brady)

43 Globorotalia hirsuta (d'Orbigny)

44 Globorotalia menardii (d'Orbigny)

45 (Globorotalia truncatulinoides (d'Orbigny)

47 Hanzawaia concentrica (Cushman)

48 Hastegerina aequilateralis (Brady)

52 Lenticulina kaczkae Brooks, n. sp.

62 Orbulina universa d'Orbigny

67 Placopsilina bradyi Cushman and McCulloch

87 Reophax bacillaris Brady

88 Liebusella soldanii (Jones and Parker)

2 Sigmoilopsis schlumbergeri (Silvestri)

99 Textularia mayori Cushman

100 Textulariella barrettii (Jones and Parkér)

113 Triloculina sp. A

114 Uvigerina perigrina Cushman

Biofacies B

This is the back-reef biofacies. The members of Biofacies B are found
in water deﬁths of 75 to 300. The distribution of this biofacies
corresponds approximately to the limits of Biotope IV, however,

Peneroplis carinatus, Reophax arayaensis, and Triloculina planciana are

deep-water species found also in Biotope V, and Dentostomina aguaoi, Neo-

pateoris cumanaensis, and Pyrgo jugosus are shallow~water species found

also in Biotope III.
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25 Dentostomina aguaoi Farfante

56 Miliolinella dilatata (d'Orbigny)

61 Neopateoris cummanacnsis Bermudez and Seiglie

64 Peneroplis carinatus d'Orbigny

72 Pyrgo jugosus Cushman

74 Quinqueloculina angulata (Williamson)

77 Quinqueloculina bosciana d'Orbigny

82 Quinqueloculina riveroae Bermudez and Seiglie

86 Reophax arayaensis Bermudez and Seiglie

105 Triloculina brogniartiana d'Orbigny

108 Trilocuvlina planciana d'Orbigny

Biofacies C

This is the shallow-water biofacies. The members of this biofacies are
found predominately in the shallow waters of 25 to 100 feet, and their
distribution corresponds approximately to the combined limits of Biotopes
I, IT, and III.

7 Articulina atlantica Cushman

8 Articulina lineata Brady

18 Cellanthus discoidale (d'Orbigny)

30 Elphidium lanieri (d'Orbigny)

50 Hauerina speciosa (Karrer)

60 Neoconorbina terquemi (Rzehak)

66 Peneroplis proteus d'Orbigny

76 Quinqueloculina bicostata d'Orbigny

" 84 Quinqueloculina tricarinata d'Orbigny

94 Spiroculina anderseni Tedd and Bronnimann

110 Triloculina rotunda d'Orbigny
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Biofacies D d

The members of this biofacies are widespread or even ubiquitous; Many
of the species are reef dwellers, but most are found at all depths and
in all biotopes. In most cases the members of this biofacies are the
most abundant species of each station.

3 Ammonia beccarii (Linné)

4 Amphiétegina gibbosa d'Orbigny

5 Archaias angulatus (Fichtell and Moll)

9 Articulina pacifica Cushman

11 Asterigerina carinata d'Orbigny

12 Bigenerina irregularis d'Orbigny

13 Borelis pulchra (d'Orbigny)

20 Cibicides pseudoungarianus (Cushman)

22 (Clavulina tricarinata d'Orbigny

23  Cribroelphidium poeyanum (d'Orbigny)

6 Cyclorbiculina compressa (d'Orbigny)

27 Discorbis mira Cushman

28 Discorbis rosea (d'Orbigny)

31 Eponides antillarum (d'Orbigny)

32 Eponides repandus (Fichtell and Moll)

41 Globigerinoides ruber (d'Orbigny)

51 Heterostegina antillarum d'Orbigny

54 Amphisorus hemprichii Ehrenberg

§5 Miliolinella californica Rhumbler

57 Miliolinella fichtelliana (d'Orbigny)

65 Peneroplis pertusus (Forskal)

68 Planispirinclla exigua (Brady)
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69 Planorbulina mediterranensis d'Orbigny

71  Pyrgo denticulata (Brady)

.73  Pyrgo subsphaerica (d'Orbigny)

78 Quinqueloculina bradyana Cushman

81 Quinqueloculina lamarckina d'Orbigny

83 Quinqueloculina seminulum (Linmé)

89 Reussella atlantica Cushman

92  Siphonina pulchra Cushman

93 Sorites marginalis (Lamerck)

95 Spiroloculina antillarum d'Orbigny

101 Textularia candeiana d'Orbigny

103 Triloculina baldai Bermudez and Seiglie

"104 Triloculina bicarinata d'Orbigny

107 Triloculina lineata d'Orbigny

115 Vertebralina cassis d'Orbigny.

Biofacies E
The members of Biofacies E are also widespread. The most abundant species
of this biofacies are found in water depths of 10 to 100 feet, and the

distribution of this biofacies spans Biotopes I, II, III, IV, and V.

10 Articulina sagra'd‘Orbigny

14 Brizalina lowmani Phleger and Parker

19 Cibicides lobatulus (Walker and Jocob)

26 Discorbis sp. c. D. australis Parr

34 Florilus grateloupi (d'Orbigny)

35 Fursenkoina pontoni (Cushman)

58 Miliolinella oblonga (Montagu)

59 Miliolinella subrotunda (Montagu)




35

63 Peneroplis bradyi Cushman

85 Quinqueloculina macellonconcha Brooks, n. sp.

90 Rosalina floridana (Cushman)

91 Rosalina subauricana (Cushman)

96 Spiroloculina communis Cushman and Todd

97. Spiroloculina exima Cushman

98 Spiroloculina guppyi Todd and Bronniman

102 Trifarina bella (Phleger and Parker)

109 Triloculina quadrilateralis d'Orbigny

111 Triloculina trigonula Lamarck

112 Triloculipa pyramidiforma Brooks, n. sp.

" Biofacies F, G, and H

These biqfacies are seemingly artifacts of the clustering method and do
not correspond to real assemblages in the study area. Small clusters of
rare species are a usual result of the methed. The members of Biofacies
F, G, and H are rare or very rare species found chiefly at stations J-5a,
J-5c, and K-5. Consistent occurrence of rare species at the same stations
may reflect increasing faunal diversity with depth, proximity to reef

front, or to increased size of sample at these stations.

Biofacies F

36 Globigerina bulloides d'Orbigny

37 Globigerina conglomerata Schwager

Biofacies G

15 Brizalina striatula (Cushman)

70 Broeckina orbitolitoides Hofker

29 Quinqueloculina candeiana d'Orbigny
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Biofacies H

24 Cymbaloporetta squammosa (d'Orbigny)

46 Gypsina vesicularis (Parker and Jones)

49 Hauverina occidentalis Cushman

53 Ioxostomum mayori (Cushman)

75 Quinqueloculina berthelotiana d'Orbigny

80 Quinqueloculina compta Cushman

106 Trilocilina gracilis d'Orbigny

The species distributions in the study area show that Biofacies A is more
or less restricted to the deeper water area of the open shelf defined by
Biotope V, Biofacies B corresponds approximately to the area defined by

Biotope IV, and Biofacies C-corresponds approximately to the area defined

by Biotopes I, II, and III, Biofacies D and E comprise widespread and
ubiquitous species, and Biofacies F, G, and H are clusters of rare species.
Thus, the biofacies achieved by this method correspond, at least in part,
to the species associations of this region and to the characteristic

assemblages of each biotope,

Several pqssible reasons may explain the failure of this method to define
more meaningful species occurrence patterns. First, many species (115)
camnot be adequately separated based on a small number of stations (34).
Secondly, the use of hierarchical cluster analysis forces each species
into one group or another, and no species can belong to more than one
biofacies. Thus the biofacies do not necessarily correspond to the
assemblages that characterize the biotopes. Strong discontinuities of
species associations may not exist in the study area because this is a

small area with rather uniform environments, Furthermore, transport
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after death would blur the distinctness of the faunal patterns that may

have existed in life.
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FAUNAL COMPARISONS
Ecological Distributions

The continental shelf of the southern coast of Puerto Rico contains an
assemblage of Foraminifera that is basically similar to other regions of
the tropical Caribbean-Antilles province. Table 1 is a distribution of
all of the éoraminifgra in the study area, and their recorded occurrence
in other areas throughout the Caribbean region, Atlantic Ocean, European
coast, and Indo-Pacific Ocean., Differences between this and other areas
of the Caribbean region can be ascribed to recognizable bathymetric and
environmental parameters. The Gulf of Batabano, Cuba (Bandy, 1964),
Florida Bay (Moore, 1957; Lynts, 1962), British Honduras shelf (Wantland,
.1969), Orinoco-Trinidad-Paria shelf (Drooger and Kaasschieter, 1958), and
Venecsuela shelf (Seiglie, 1966) are five shelf areas in the Caribbean~
Antilles province, and it is informative to compare the similarities and
differences of this study with those area. Table 2 shows the major

distributions of the Foraminifera in all six areas.

The assemblages of all of these regions have distinct indigenous nearshore
associated faunas that grade into a widespread cosmopolitan fauna, with
an abundance of the Miliolacea on the carbonate shelf. The reef-front

platform has an abundance of species of Amphistegina and Archaias, The

nearshore waters contain species of Foraminifera that can withstand

variable salinities and shallow turbid waters. Ammonia beccarii is

common in all shallow-water nearshore areas., Arenaceous species are

common in coastal lagoons of British Honduras. These species are adapted



' TABLE 1

Distribution of Recent Foraminifera by geographic region

X = present



Species
name

Ammolagena clavata

Reophax arayaensis

Reophax bacillaris

Placopegilina bradyi

Textularia candeiana

Textularia earlandi

Textularia mayori

Bigenerina irregularis

Dorotliea bradyana

Dorothea pseudoturris

Liebusella solidanii

Clavulina tricarinata

Textulariella barrettii

Planispirinella exigua

Spiroloculina anderseni

Spiroloculina antillarum

Spiroleoculina communis

Spiroloculina exima

Spiroloculina gu i

Vertebralina cassis

Quinqueloculina angulata

Quinqueloculina berthelotiana
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of Puerto Rico
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Species
name

bicostata

Quingueloculina

Quinguelecculina

bosciana

Quinqueloculina

bradyana

Quinqueloculina

candeiana

Quingueloculina

compta

uingueloculina

Quingqueloculina

funafutiensis

Jamarckina-

Quinqueloculina

macelloconcha

Quingqueloculina

polygona

Quingueloculina

riveroae

Quinqueloculina

seminulum

Quingueloculina

tricarinata

Quingueloculina

Quinqueloculina

sp A

sp B

Dentostomina aguaoi

Massilina protea

Massilina secans

Neopateoris cumanaensis

Pyrgo denticulata

* Pyrgo johnsoni

Pyrgo jugosus

Southern Coast
of Puerto Rico
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Species

name

Pyrgo subsvohaerica

Sigmoilopsis schlumbergeri

Triloculina

baldai

Triloculina

bicarinata

Triloculina

brogniartiana

Triloculina

gracilis

Triloculina

linneiana

Triloculina

planciana

Triloculina

pyramidiforme

Triloculina

quadrilateralis

Triloculina

rotunda

Triloculina

trigonula

Triloculina

sp A

Miliolinella califormica

Miliolinella dilatata

Miliolinella fichtelliana

Miliolinella oblonga

Miliolinella subrotunda

Ammomassilina alveoliniformis

Hauerina occidentalis

Hauerina speciosa

Southern Coast

of Puerto Rico
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Species
‘name

Articulina  atlantica

Articulina lineata

Articulina pacifica
Articulina sagra |
Peneroplis bradyi

Peneroplis carinatus

Peneroplis pertusus.

Peneroplis proteus

Sorites marginalis

Spirolina acicularis

Broeckina orbitolitoidesg

Archaias angulatus

Cyclorbiculina compressa

Amphisorus hemprichii

.Borelis pulchra

Nodosaria catsbyi

Dentalina communis

Frondiéularia sagittula
Lagena gracillima
Lagena hispidula

Lagena striata

Marginulina planata

Southern Coast
of Puerto Rico

Biotope
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all but VI

all but VI

all but VI
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Species
name

Lenticulina kaczkae

Lenticulina sp A

Pseudonodecsaria comatula

Pseudonodosaria sp A

Brizalina

Towmani

Brizalina

pacifica

Brizalina

striatula

Brizalina

variablis

Reussella

atlantica

Uvigerina

perigrina

Sagrina puchella

Trifarina

bella

Discorbis sp cf D australis

Discorbis mira

Discorbis rosea

Neoconorbina terquemi

Rosalina floridana

Rosalina subauricana

Cancris oblongus

Cancris sagra

Siphonina pulchra

Southern Coast
of Puerto Rico

Biotope

I,111,V
ITI
IIL,V
III
Iv
LIV
ITI, IV
I,II,I11,IV
all
\%
II
Iv,v
I11,1V,V
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all
I,IIT,IV
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I,III,IV
v
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II,VI
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Gulf of Mexico

Caribbean Sea

Antilles region

Atlantic Ocean
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European coast



Southern Coast
of Puerto Rico

Species

name @
@
Asterigeripa carinata all but VI
Spirillina decorata IT
Spirillina limbata v
Ammonia beccarii I,IT,ITI, IV
Elphidium alvarezanum ITI
Elphidium lanieri ITI Vv
Elphidium lessonii III
Cellanthus discoidale IIT,IV
Cribroelphidium poeyanum all but VI
Heterostegina antillarum ITI,IV,V, VI
Hastigerina aequilateralis \'
Globorotalia hirsuta \%
Globorotalia menardii I,Iv,v
Globorotalia truncatulinoides \%
Globigerina bulloides I,II,1V,V
Globigerina conglomerata Vv
- Globigerina eggeri )
Globigerina radians A
Globigerinoides conglobatus I1,V
Globigerinoides ruber all but VI
Globigerinoides sacculifera \%
Orbulina universa \%
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Species
name

Candeina nitida

Eponides antillarum

Eponides repandus

Cibicorbis sp A

Amphistegina gibbosa

Cibicides lobatulus

Cibicides pseudoungarianus

Planorbulina mediterranensis

Gypsina vesicularis

Qymbalbpofetta squammosa

Fursenkoina pontoni

Loxostomum mavori

Florilus atlanticus

Florilus grateloupi

Hanzawaia concentrica

Southern Coast

- of Puerto Rico

Biotope

\'
all but VI
all but VI
\Y%
all
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v,V
IT,II1,IV
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I
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~
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European coast
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to low salinity coasﬁal waters with restricted communication with the
nearshore marine enviromments. The shallow shelf areas have different
assemblages that can be ascribed to currents and circulation conditions
that mix the fauna in the shallow-water. The shallow shelf of the study
area and British Honduras is narrow, current swept, and reef-associated.
Neither area has a distinct shallow shelf assemblage separate from a reef-
associated assemblage. All of the reef-associated areas ccentain an abun-
dance'of_Amphisigging gibbosa and species of the Miliolacea. The reef-
associated areas are characterized by shallow-water, warmer temperatures,
and semi-restricted circulation. The back-reefs represent lag deposits
from reef-associated areas, and these assemblages are moved about by the
moderate to high current agitétion. Conversely, the back-reef area of

- the Gulf of Batabano and Florida Bay is a Miliolacean assemblage
characterized by a large population and a low energy environment. The
outer shelf assemblages are primarily the planktonic species and the deeper
cold-water species. In the Gulf of Batabano some of the species found have
been removed from the platform to the slope. In Trinidad, a relic Pleisto-
cene assemblage is recognized. There is also a relic Pleistocene reef

in the study area characterized by the carbonate sands and gravels in an
area of non-deposition, but the foraminiferal assemblage is not of

Wisconsin age.

The patterns of foraminiferal assemblages of the six study areas are
similar. Each area is bordered on the seaward margin by a planktonic

and a cold-water benthonic assemblage. Landward, the assemblage patterns
are variably developed depending on the width of the shelf and the inter-
action of shelf hydrography and bathymetry. In the shallow-water reef-

associated areas, a concentric pattern of foraminiferal relationships is



TABLE 2
Comparison of Recent Foraminifera from various regions

throughout the Caribbean Ocean



NEAR SHALLOW REEF BACK OUTER
SHORE SHELF ASSOCIATED REEF SHELF
Study Area, Ammonia Amphistegina| Asteriger- Amphistegina
Archaias ina Archaias
Southern Coast Cribroelphid- . ' ) ) Eponides
. Discorbis Discorbis .
of Puerto rum . Cibicides
Quinqueloc- . .
) ) ulina Siphonina
Rico Slt{tt;queloc- Qll{inqueloc- Arenaceous
in :
(Brooks, 1971) Peneroplis ulmna Planktonics
Gulf of Elohidi Amphistergina Cibicide
idiu 1hicides
Batabano, Cuba | 4mmonia P " Asterigerina |Miliolids
(Bandy, 1964) Miliolids Discorbis Florilus
Florida Bay Elphidium Amphi .
(Moore, 1957; Ammonia Ammonia Aml;'z z:stegma Miliolids
Lynts, 1962) Archaias rehaias
- . Quinqueloc-
British Ammonia Asterigerina | ylina
Honduras Elphidium . . .
Archaias Triloculina
(Wantland, 1969) | Arenaceous Cribroelphid-
ium
Orinoco Amphistegina | Amphiste-
Trinidad Florilus Quinqueloc-~ gmna Uvigerina
Paria Shelf Ammonia ulina Heteroste- |Florilus
(Drooger and e gina )
Kaasschieter, Uvigerina Cibicides Ammonia
1958) Textularia Peneroplis
Venezvela Amphistegina Uvigerina
Ammonia . Textularia . |Brizalina
Shelf Florilus ‘ . Hanzawaia
Cribroelphid- Bigenerina Floriks
(Seiglie, 1966) ium Buliminella Reussella

Miliolids

Planktonics




48

developed. These assemblages have an abundance of Miliolacea. The
shallow-water areas all have similar faunas. These areas adjacent to a
landmass show varying patterns depending on the nature of the nearshore.

processes involved and the degree of influence of fresh water.
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Comparison of Foraminiferal and Ostracodal Biotopes

Baker and Hulings (1966) studied Recent ostracode assemblages of Puerto
Rico from 27 of the 36 samples from stations located in this study area
collected by Feray and Huliﬁgs. Although their study covered the whole

sf the continental shelf around Puerto Rico, it is informative to compare
their .assemblage results on the southern coast with the biotopes recognized

in this study.

The distribution of ostracodes was based on live counts correlated with
the sediment type, organic carbon content, and depth. Ostracode assemblage
A includes 18 species of ostracodes occurring in a mixture of sand and mud
~in 5 to 300 feet of‘wéter. In the study area, this assemblages is at one

station in 75 feet of water within foraminiferal Biotope IV,

Ostracode assemblage B includes five specieé occurring in sandy mud in
water depths from 5 to 100 feet. In the study area it is in water depths
of 25 to 100 feet and coincides with Biotope IV, with one station in Biotope

II1 and one station in Biotope II.

Ostracode assemblage C includes 17 species occurring in muddy sand in
water depths from 5 to 300 feet. In the study area this assemblage is in
water depths from 10 to 50 feet. It coincides with Biotope III and Biotope

I, with two stations in Biotope IV and one station in Biotope II.

Ostracode assemblage D includes three species occurring in sand in water

depths of 5 to 50 feet. Assemblage D is in 5 to 10 feet of water in the
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study area and is covered by part of Biotope II and Biotope III.

Ostracode assemblage E includes 8 species found in water depths of 5 to
600 feet in all types of sediments. The limit of this assemblage is
essentially what is left after all of the other assemblages have been
defined (Baker, personal communication). In the study area this assem-
blagetis in water depths of 25 to 100 feet and coincides with Biotope V,

with one station in Biotope IV and two stations in Biotope III.

Baker and Hulings indicated that there is a close relationship between
the assemblages of ostracodes and the distribution of the sediment types.
Text-figure 6 represents the writer's interpretation of the assemblages
" determined by Baker and Hulings. The overall distribution patterns of
their assemblages and the biotopes of this study fit fairly well.
Assemblage A is isolated with respect to this study, and Assemblage D

is divided among Biotopes II, III, and VI. .However, Assemblage B coin-
cides fairly well with Biotope IV, Assemblage C fits well with Biotopes
I and III, and Assemblage E follows the limits of Biotope V. The small
discrepancies can be accounted for; their study was based on the distri-
bution of living ostracodes in relation to the substrate, whereas this
study was confined to the distribution of dead Foraminifera without

regard to the type of sediment.



TEXT-FIGURE 6
Ostracode biotopes cetermined by Baker and Hulings (the writer's

interpretation).
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CONCLUSIONS

1. The foraminiferal population on the south-central coast of Puerto Rico

consists of 72 genera and 144 species. Of these, Amphistegina gibbosa,

Archaias angulatus, Quinqueloculina seminulum, and Discorbis rosea comprise

over 50 percent of the total population. Twenty-nine species are represented
by single specimens and twenty-four are rare or very rare. Thirteen plank-
tonic species are restricted to the deep water of 300 to 600 feet, and

131 benthonic species are found throughout the area at all depths.

2, Six biotopes are established at the 0.25 level of similarity using
the Jaccard coefficient and the Unweighted Pair Group Method based on

" presence/absence of 115 foraminiferal species at the 34 stations sampled.
The limits of the six biotopes are controlled by environmental parameters,
chiefly salinity, turbidity, wave agitation, and temperature. Biotope I
and II are controlled by the salinity variations from the river runoff
and wave agitiation in the shallow water. Biotope III is reef-associated,
and the environmental parameters are shallow clear water and moderate wave
agitation. Biotope IV is in an area of maximum current agitation, and
Biotope V is controlled by colder temperatures and moderately quiet water.
Biotope VI is unreliable because an insufficient number of specimens were
recovered. fhis classification seems to correspond well to the biotopes

existing in the study area.

3. Eight biofacies are established at the 0.15 level of similarity
using the Jaccard coefficient and the Unweightéd Pair Group Method

based on presence/absence at 34 stations of the 115 foraminiferal species™

_considered in this analysis. The species clusterd reflect in part the
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biofacies that exist in the area, but they do not necessarily correspond
to the assemblages tﬁat characterize the biotopes. Biofacies A is
restricted to the area defined by Biotope V, Biofacies B corresponds
fairly well to the characteristic assemblage of Biotope IV, and

Biofacies C corresponds to the species inhabiting Biotopes I, II, and III.
Biofacies D and E are ubiquitous species and Biofacies F, G, and H are

clusters of. very rare species.

4. Four explanations for this failure to establish unambiguous

biofacies are the sméll number of stations compared to the number and species,
the requirement of the clustering method that the clusters be mutually
exclusive, a lack of discontinuities in a small area with rather homogeneous

_conditions, and transport and mixing of assemblages after death.

5. Comparisons of the distribution of Receﬁt Foraminifera in this area

with carbonate shelf enviromments in other parts of the Caribbean-Antilles
region reveals basic similarities in patterns in nearshore, reef-associated,
and outer shelf areas. Differences in the shallow shelf and back-reef areas

are are attributed to variations of shelf configuration and bathymetry.
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SYSTEMATIC PALEONTOLOGY

The classification of the Recent Foraminifera from the southern coast
of Puerto Rico is based on fhe classification set forth by Loeblich

and Tappan (1964). Synonymic lists and distributions of the Foramin-
.ifera are based on literature on the Gulf of Mexice, Caribbean-Antilles

region, and north Atlantic Ocean,

In the following systematic section, each species has been described
if an adequate description is not available in the previous literature.
The well described species have not been described in this paper.
Similarly, each species has been illustrated except for those that are
- very rare in this study areé or that have been well illustrated in the

previous literature.

The holotype and representative paratypes ot all new species named

and described in this paper will be deposited in the U. S. National
Museum, Washington, D. C., after publication. All rare species found
in the study area, not previously published are left in open nomencla-
ture. Representative paratypes and faunal slides will be deposited

with the Department of Geology, University of Houston.

Geographic regions as defined in this paper are as follows:

Gulf of Mexico - Texas, Louisiana, Mississippi, Alabama, and the
eastern coast of Mexico.

Caribbean Sea - The southern coast of Florida, Cuba, Haiti, Dominican

Republic, Puerto Rico, Jamaica, Bahamas, Yucatan, e€astern coast of
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Central America, and northern coast of Colombia..

Antilles Region -~ The islands of the lesser Antilles, northern coast
of Venezuela, and Trinidad.

North Atlantic Ocean - The eastern coast of Brazil, eastern coast of

the United States, and Bermuda.

References.to frequency of population of Foraminifera in the sediment
samples are as foliows:

Very abundant - greater than 100 specimens

Abundant - 25 to 99 specimens

Common -~ 10 to 24 specimens

Several - 5 to 9 specimens

Rare - 3 to 4 specimens

Very rare - 1 to 2 specimens.
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Order FORAMINIFERIDA Eichwald, 1830

Suborder TEXTULARIINA Delage and Herouard, 1896
Superfamily AMMODISCACEA Reuss, 1862

Family AMMODISCIDAE Reuss, 1862

Subfamily TOLYPAMMININAE Cushman, 1928
Genus Ammolagena Eimer and Fickert, 1899

Ammolagena clavata (Jones and Parker)

Plate 9, figure 1 !

Trochammina irregularis (d'Orbigny) var. clavata JONES and PARKER,

1860, p. 304

Weebina clavata (Jones and Parker). - BRADY, 188%, p. 771l. — BRADY,

1884, p. 41, figs. 12-16. - GOES, 1894, p. 32, pl. 6, figs. 245,246.

Ammolagena clavata (Jones and Parker). - EIMER and FICKERT, 1899,

p. 673. - CUSHMAN, 1918, p. 90, pl. 34, figs. 2-5, pl. 35, figs. 1-3.

~ BARKER, 1960, p. 84, pl. 41, figs. 12-16.

Diagnosis: Test attached, flask-shaped, with elongated tubular neck;

wall finely arenaceous; aperture terminal and rounded.
Dimensions: Iength, 1,00 to 1.30 mm,; width, 0,55 to 0,70 mm,

Distribution: Eleven specimens of A, clavata were found at one station

at a depth of 600 feet in Biotope V., This species is a member of Bio-
facies A, It has been reported from Recent sediments of the Gulf of
Mexico, Caribbean Sea, Atlantic Ocean, eastern coast of South America,
North Sea, Mediterranean Sea, South Pacific Ocean, and in the Upper

Cretaceous of Trinidad and Central Texas.
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Superfamily LITUOLACEA Blainville, 1825
Family HORMOSINIDAE Haeckel, 1894

Subfamily HORMOSININAE Haeckel, 1894
Genus Reophax Montfort, 1808

Reophax arayaensis Bermudez and Seiglie

Plate 1, figure 1-2

Reophax arayaensis BERMUDEZ and SEIGLIE, 1963, p. 146, pl. 7, fig. 1,2,

pl. 2, fig. 1

Diagnosis: Test contains large sized sand grains; aperture terminal,

has a tendency to become triangular in shape.
Dimensions: Length, 1.00 to 1.50 mm,; width, 0,50 to 0,70 mm,

Remarks: This species was first described from the Gulf of Cariaco
off the northern coast of Venezuela in water depths from 18 to 39
meters, and this is the first known occurrence of this speéies outside

of that area.

Distribution: Very rare. Two specimens were found at a depth of 300

feet at one station. This species in a member of Biofacies B,

Reophax bacillaris Brady

Plate 1, figures 25-26

Reophax bacillaris BRADY, 1881, p. 49. -.BRADY, 1884, p. 293, pl. 30

figs. 23-24, - CUSHMAN, 1920, p. 19, pl. 5, fig. 6. - BARKER, 1960,

p. 62, pl, 30, figs, 23,24,
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Diagnosis: Test elongate, with more than 10 to 12 chambers; sutures
distinct and sides rounded; wall fine to coarse sand grains; aperture

terminal, rounded with a buliminid-like toothplate.
Dimensions: Length, 1.25 to 2,00 mm.; width, 0.30 to 0.50 mm,

Distribution: Common., This species was found in depth of water of 300

to 600 feet.in Biotope V. It is the most abundant member of Biofacics
A,and has been reported from throughout the Recent sediments of the
Caribbean-Antilles region, North Atlantic, northeastern coast of the

United States. leeward Islands, and west coast of Africa.

Family LITUOLIDAE Blainville, 1825

Subfamily PLACOPSILININAE Rhumbler, 1913

Cenus Placopsilina d'Orbigny, 1850

Placopsilina bradyi Cushman and McCulloch

Plate 2, figure 23

Lituola cenomana JONES and PARKER, 1860, p., 302.

Placopsilina cenomana (Jones and Parker). - BRADY, (Part, not P,

cenomana d'Orbigny), 1884, p. 315, pl. 36, figs. 1-3. -~ CUSIMAN, 1920,
p. 70, pl. 14, fig. 5.

Placopsilina bradyi CUSIMAN and McCULIOCH, 1939, p. 112, pl. 12,

figs. 14-15, — BARKER, 1960, p. 74, pl. 36, fig. 1.

Diagnosis: Test attached, distinguished by close coiled early stage
of one or more whorls, later uncoiled portion of uniform diameter;

chambers elongate; wall coarse sand particles; aperture terminal,
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Dimensions: Tength, 0,75 to 1,50 mm,

Distribution: Very rare, Five specimens were found at two stations

from 100 to 300 feet of water depth. This species occurs in Biotope
V and is a member of Biofacies A, This species has been reported from
Recent sediments of the Caribbean-Antilles region, Gulf of Mexico,

North Atlantic, and North Sea.

Family TEXTULARIIDAE Ehrenberg, 1838
Subfamily TEXTULARIINAE Ehrenberg, 1838

Genus Textularia Defrance, 1824

Textularia candeiana d'Orbigny

Plate 1, figures 12-14

Textularia candeiana D'ORBIGNY, 1839%a, p. 143, pl, 1, figs, 25-27, —

CUSHMAN, 1922b, p, 8, pl. 1, figs. 1-3. — BERMUDEZ, 1935, p. 8, pl. 2,
fig. 4. - BERMUDEZ, 1949, p. 60, pl. 2, figs. 28-20. — DROOGER and
KAASSCHIETER, 1958, p. 74, map fig. 33. - BERMUDEZ and SEIGLIE, 1963,
p. 170, pl. 3, fig. 1.

Textularia sagittula Defrance, var, candeiana MILLET, 1899, p. 562, pl.

7, fig. 2. .

Distribution: This species is a common form occurring throughout the

area and all depths, It is associated with no particular biotdpe and
is a member of Biofacies D, It has been reported in abundance from
Recent sediments of the Gulf of Mexico, Caribbean-Antilles region,
Pacific coasts of California and Mexico, and in the Oligocene of

Mexico and Puerto Rico,
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Textularia earlandi Parker

Plate 1, figures 7-9

Textularia earlandi PARKER, 1952, p. 458, — BERMUDEZ and SEIGLIE,

p. 171, pl. 3, fig. 5.

Remarks: T, earlandi has been reported living on muddy bottoms near

mangroves in water depths of 2 to 50 meters from Venezuela. It has also
been reported in abundance from water depths of 4 to 32 meters from

Trinidad.

Distribution: Very rare. One specimen was found in 300 feet of water.

This species has been reported from Recent sediments of the Gulf of

Mexico, Trinidad, and Venezuela.

Textularia mayori Cushman

Plate 9, figure 2

Textularia mayori CUSHMAN, 1922b, p. 23, pl. 2, fig. 3. —~ ANDERSEN,

1961, p. 22, pl, 1, figs. 6-8,

Diagnosis: Test elongate, very compressed, with sharp periphery and
spinose chambers, thickest near center and apertural end; sutures
indistinct; wall finely arenaceous, smooth; aperture elongate, on

the interior margin at the base of the last chamber.
Dimensions: ILength, 0,70 to 1,10 mm,; width, 0.30 to 0,40 mm,

Remarks: This species has been reported as Spiroplectammina floridana

by numerous writers. The difference is that S. floridana has a distinct

and well developed initial coil and T. mayori has no coil at all.
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Distribution: This species occurs in water depths of 300 to 600 feet

in Biotope V and is a member of Biofacies A. It was originally described
from the Florida Keys and has been reported from Recent shallow-water sed-
iments of the Gulf of Mexico, Caribbean-Antilles region, and in waters

of 100 to 300 feet depth on the continental platform of Venezuela.

Genus Bigenerina d'Orbigny, 1826

Bigenerina irregularis Phleger and Parker

Plate 9, figure 3

Bigenerina irregularis PHLEGER and PARKER, 1951, p. 4, pl. 1, figs.
16-21. - DROOGER and KAASSCHIETER, 1958, p. 27, map fig. 5. ~ ANDERSEN,

. 1961, p. 25, pl. 2, fig. 8.

Diagnosis: Test elongate; chambers biserial, usuallj at an angle to rest
of test, making up one-forth of total test length, later becoming
uniserial, with rounded uniform size; sutures distinct, depressed; wall
coarsely arenaceous with wide variations both in size and shape of test
material, composed of sand grains, calcareous fragments and randomly
oriented sponge spicules; aperture terminal, rounded, with little or

no neck.
Dimensionsil Length, 0.90 to 1.10 mm.; diameter, 0.20 to 0.40 mm.

Distribution: This species is common in the deep waters of 300 to 600

feet in Biotope V, but also occurs in Biotopes IIIL and IV. It is a
member of Biofacies.D, and it has been reported from Recent sediments
in water shallower than 100 meters in the Gulf of Mexico, between

50 and 100 meters on the Orinoco shelf, and in the shallow lagoons

of British Honduras.
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Family ATAXOPHRAGMIIDAE Schwager, 1877

Subfamily GLOBOTEXTULARIINAE Cushman, 1927
Genus Dorothea Plummer, 1931

Dorothea bradyana Cushman

Plate 1, figures 5-6

Gaudryina subrotundata BRADY (not Schwager), 1884, p. 380, pl. 46,

figs. 1l3a-c.

Dorothea bradyana CUSHMAN, 1936, p, 31, pl. 5, fig. 2, - BARKER, 1960,

p. 94, pl. 46, fig. 13.

Distribution: Nine specimens of D, bradyana were found at one station

in 600 feet of water in Biotope V. This species is a member of
Biofacies A, and it has been reported from Recent sediments of the

northern coast of Puerto Rico.

Dorothea pseudoturris (Cushman)

Textularia turris BRADY (not d'Orbigny), 1884, p. 366, pl. 44, figs. 4,5.

Textularia pseudoturris CUSHMAN, 1922a, p. 19, pl. 8, fig. 1.

Dorothea pseudoturris CUSHMAN, 1937, p. 100, - BARKER, 1960, p. 90, pl.

44, figs, 4,5.

Distribution: Very rare. One specimen was found in 300 feet of water.

It has been reported from Recent sediments of the Caribbean-Antilles
region, coast of Brazil, Bermuda, and southeastern coast of the

United States.
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Subfamily ATAXOPHRAGMIINAE Schwager, 1877
Genus Liebusella Cushman, 1933

Liebusella soldanii (Jones and Parker)

Plate 1, figures 10-11

Lituola soldanii JONES and PARKER, 1860, p. 307.

Haplostiche soldanii (Jones and Parker). - BRADY, 1884, p. 318, pl. 32

figs. 12-18,

Liebusella soldanii (Jones and Parker). - THAIMANN, 1937, p. 340, -

DROOGER and KAASSCHIETER, 1958, p. 53. map fig. 20, - BARKER, 1960,

p. 66, pl. 32, figs. 12, 14-18,

Diagnosis: Test short with five to six chambers rapidly increasing in
size, the early chamber indistinct, later ones more distinct and in a
straight line; wall with labrinthic structure, coarse sand grains with

numérous short spines which occur randomly throughout test.
Dimensions: Iength, 1.00 to 1.50 mm.; width, 0.25 to 0.50 mm,

Distribution: This species is common in water depths of 300 to 600

feet in Biotope V and is an abundant member of Biofacies A. It has been
reported in shallow tropical waters of 5 to 50 meters, commonly assoc-
iated with coral reef faunas. It has been reported from 70 to 275 meters

in the Gulf of Mexico and 40 to 70 meters on the Trinidad shelf.

Subfamily VALVULININAE Berthelin, 1880

Genus Clavulina d'Orbigny, 1826
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Clavulina tricarinata d'Orbigny

Plate 1, figures 3-4

Clavulina tricarinata D'ORBIGNY, 1839a, p. 111, pl. 2, figs. 16-18. -

CUSHMAN, 1922a, p. 29, pl. 3, fig. 3. — CUSHMAN, 1922b, p. 89, pl. 17,

figs. 3,4. - BERMUDEZ, 1935, p, 154, pl. 11, figs. 4-6.

Diagnosis: Test elongate, triangular in cross-section, increasing in
diameter to apertural end; chambers triserial later becoming uniserial,
distinct; suture distinct, slightly depressed; wall arenaceous; aper-

ture terminal, rounded and with a valvular tooth.
Dimensions: Tength, 0.75 to 0.90 mm.; diameter, 0,15 to 0.25 mm.

Distribution: Several. C. tricarinata is not common at any particular

depth or biotope. It is found in low frequencies in several samples,
although it occurs most abundantly in the eastern portion of the area.
It is a member of Biofacies D and is very common in Recent sediments

in the Caribbean-Antilles regioﬁ and Bermuda. It has alsc been reported

in the Miocene of Puerto Rico and Florida.

Family PAVONITINIDAE Ioeblich and Tappan, 1961

Subfamily PAVONITININAE Loeblich and Tappan, 1961

Genus Textulariella Cushman, 1927

Textulariella barrettii (Jones and Parker)

Plate 1, figures 23-24

Textularia barrettii JONES and PARKER, 1863, p. 80, 105. - JONES and

PARKER, 1876, p. 99. - CUSHMAN, 1922a, p, 20, pl. 3, figs. 3-6.
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Textularia trochus BRADY, 1884, p. 366, pl. 43, fig. 17, .(not 15, 16,

18, 19), pl. 44, figs. 1-3, (not T. trochus d'Orbigny).

Textularia conica GOES (not d'Orbigny), 1896, p. 43.

Textularia goesii CUSHMAN, 1911, p. 15, fig. 24.

Textulariella barretti (Jones and Parker). - CUSHMAN, 1927b, p. 24, pl.

5, fig. 3. - CUSHMAN, 1937, p. 66, pl. 7, figs. 5-8. — BERMUDEZ, 1949,
p. 80, pl: 4, figs. 19,20, - DROOGER and KAASSCHIETER, 1958, p. 75,
pl. 4, fig. 1. - BARKER, 1960, p. 88, pl. 43, fig. 17, p. 90, pl. 44,

figs. 3, 6-8. — BERMUDEZ and SEIGLIE, 1963, p. 170, pl. 3, fig. 2.

Diagnosis: Test conical, compressed; chambers several, with labrinthic
structure; sutures distinct; wall finely arenaceous; aperture a narrow

slit on the interiomargin of the final chamber.
Dimensions: Length, 0.45 to 0.65 mm,; diameter, 0.40 to 0.50 mm,

Distribution: Twelve specimens were found at two sample stations at

depths of 300 to 600 feet in Biotope V. It is a member of Biofacies A
and is abundant in Recent sediments of the Caribbean-Antilles region,
Gulf of Mexico, Bermuda, coast of Brazil, and in the Miocene of Jamaica

and Venezuela.

Suborder MILIOLINA Delage and Herouard, 1896
Superfamily MILIOLACEA Ehrenberg, 1839
Family FISCHERINIDAE Millett, 1898

Subfamily FISCHERININAE Millett, 1899

Genus Planispirinella Weisner, 1931
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Planispirinella exigua (Brady)

Plate 1, figures 15-16

Planispirina exigua BRADY, 1884, p. 196, pl. 12, figs, 1-4,

text - fig. 5b.

Planispirinella exigua (Brady). - WIESNLR, 1931, p. 69. -

BARKER, 1960, p. 24, pl. 12, figs. 1-4

Diagnosis: Test pknispiral with slightly inflated umbilicus;
three chambers in outer whorl; sutures slightly depressed,
indistinct; wall smooth; aperture is a slit in last chamber on

final whorl.
Dimensions: ILength, 0,30 to 0.55 mm,; thickness 0,08 to 0,15 mm,

Distribution: Rare. Twenty-one specimens were found at ten

stations at depths of 25 to 100 feet. It is a member of Biofacies

D and is found throughout Recent sediments of the Caribbean-Antilles

region, Atlantic Ocean, and South Pacific Ocean.

Family NUBECARIIDAE Jones, 1875

Subfamily SPTROLOCULININAE Wiesner, 1920

Genus Spiroloculina d'Orbigny

Spiroloculina anderseni Todd and Bronnimann

Plate 6, figure 6

Spiroloculina anderseni TODD and BRONNIMANN, 1957, p. 28, pl., 4, figs.

10-12,



Diagnosis: Test compressed with flat sides all in a single plane;
chambers angular, compressed, and thin; wall with very fine striations;

aperture terminal, simple,

Dimensions: Length, 0,70 to 0.90 mm,; width, 0,35 to 0,45 mm.;

thickness, 0.10 to 0,15 mm.

Distribution: Nine specimens were found at four stations in water

depths of 50 to 100 feet in Biotope IV. This species is a member of
Biofacies C, and it has been reported from Recent sediments of Trinidad

and British Honduras.

Spiroloculina antillarum d'Orbigny

. Plate 6, figure 7

Spiroloculina antillarum D'ORBIGNY, 1839%a, p. 166, pl. 9, figs. 3, 4. -

CUSHMAN, 1929, p. 43, pl. 9, fig. 3. - CUSHMAN and TODD, 1944, p. 44,
pl. 6, figs. 28, 32, - ANDERSEN, 1961, p. 35, pl. 5, fig. 6. -

BERMUDEZ and SEIGLIE, 1963, p. 161, pl. 12, fig. 3, pl. 13, fig. 71.

Diagnosis: Test compressed, elongate; chambers rounded, three to four
in number; wall with coarse longitudinal costae; aperture with a

bifid tooth.

Dimensions: Length, 0.75 to 1.00 mm.; width, 0.40 to 0.50 mm.;

thickness, 0.10 to 0.15 mm,

Distribution: Several specimens were found in the shallow water in

Biotopes I, III and IV. It is a member of Biofacies D and it has been

reported in abundance from shallow water Recent sediments of the
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Caribbean-Antilles region, Gulf of Mexico, Atlantic Ocean, and

Indo-Pacific region., It has also been reported in the Miocene

of Puerto Rico.

Spiroloculina communis Cushmann and Todd

Plate 6, figure 9

.

Spiroloculina communis CUSHMAN and TODD, 1944, p. 63, pl. 9, figs., 4-8, -

BARKER, 1960, p. 18, pl. 9, figs.5, 6, p. 20, pl. 10, figs. 3,4.

Diagnosis: Test compressed, elongate, small; chambers quadrangular
in cross section, three to five in numbers; sutures distinct; wall
smooth; aperture terminal, rounded, with a short neck, with a bifid

tooth.

Dimensions: Length, 0,40 to 0.60 mm,; width, 0,20 to 0.30 mm.;

thickness, 0,10 to 0.15 mm,

Distribution: Eight specimens were found at five stations in water

depths of 50 to 100 feet in Biotope IV, It is a member of Biofacies E,
and it has been reported from Recent sediments of the Caribbean-Antilles

region and South Pacific Ocean.

Spiroloculina exima Cushman

Plate 6, figure 8

Spiroloculina exima CUSHMAN, 1922b, p. 61, pl. 11, fig. 2.

Diagnosis: Test compressed, elongate, small; chambers rounded, four to

six in number; sutures distinct, depressed, smooth; aperture terminal,

with a bifid tooth.
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Dimensions: Length, 0.40 to 0,60 mm.; width, 0.20 to 0.40 mm,;

thickness, 0.10 to 0,15 mm,

Distribution: Twelve specimens were found at four stations in water

depth of 25 to 100 feet, in Biotope IV, It is a member of Biofacies E,
and it has been reported from Recent sediments of the Caribbean-Antilles

region and Samoa,

Spiroloculina guppyi Todd and Bronnimann

Plate 2, figures 1-3

Spiroloculina guppyi TODD and BRONNIMANN, 1957, p. 29, pl. 4, figs. 1, 2.

Diagnosis: Test small, elongate, compressed; chambers rounded, three

to four in number, with a short neck and lip, with a simple tooth.

Dimensions: Length, 0.50 to 0.60 mm.; width, 0.25 to 0.30 mm.;

thickness, 0.05 to 0,10 mm.

Distribution: Several specimens were found in shallow water in

Biotopes I, II, III, and IV. It is a member of Biofacies E, and it
has been reported from Recent sediments of Trinidad and British

Honduras.

Subfamily NODOBACULARIINAE Cushman, 1927

Genus Vertebralina d'Orbigny, 1826

Vertebralina cassis d'Orbigny

Plate 7, figures 5, 10
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Vertebralina cassis D'ORBIGNY, 1939a, p. 51, pl. 7, figs: 14-15. -
CUSHMAN, 1929a, p. 96, pl. 22, fig. 4. - BERMUDEZ, 1935, pl 174.

Nodobaculariella cassis (d'Orbigny). —~ PHLEGER and PARKER, 1951, p. 8,

pl. 4, figs. 12-14. - DROOGER and KAASSCHIETER, 1958, p. 55. — BERMUDEZ,

and SEIGLE, 1963, p. 103, pl. 15, fig. 3.

Diagnosis: Test small, compressed; chambers trochospiral, two or three
in thg last whorl; sutures distinct, raised; periphery with a thin
keel; wall porcelaneous with fine longitudinal costae; aperture ter-

minal slit with sharp, flaring, recurved apertural 1lip.

Dimensions: Length, 0.40 to 0.50 mm.; width, 0.50 to 0.60 mm.;

thickness, 0.08 to C.15 mm.

" Remarks: This species has been reported as Nodobaculariella cassis

by numerous writers. The generic assignment is based on whether the
species is planispirally coiled or trochospirally coiled. The species

in this study area are trochospirally coiled, but comparative material
from other areas of the Caribbean has not been examined to determine

if two species exist in the Caribbean-Antilles region or whether V. cassis

has occasionaly been misassigned to the genus Nodobaculariella.

Distribution: Common. Numerous specimens were found in water depths

of 25 to 300 feet in Biotopes III, IV, and V. It is a member of Biofacies
D and it has been reported in abundance from shallow-water Recent
sediments of the Gulf of Mexico, Cuba, Trinidad, the Lesser Antilles,

southern Florida and Venezuela.
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Family MILIOLIDAE Ehrenberg, 1839

Subfamily QUINQUELOCULININAE Cushman, 1917

Genus Quinqueloculina d'Orbigny, 1826

Quinquelocula angulata (Williamson)

Plate 6, figures 13, 18

Miliolina bicornis (Walker and Jacob) var. angulata WILLIAMSON, 1858

p. 88, pl. 7, fig. 196,

Quingueloculina bicornis (Walker and Jacob) var. angulata (Williamson),

~ CUSHMAN, 1929a, p. 33, pl. 6, figs. 3-4.

Quinqueloculina angulata (Williamson). - BERMUDEZ and SEIGLIE, 1963,

p. 127, pl. 9, fig. 5.

Distribution: TFive specimens were found at one station at 75 feet of

water in Biotope IV. It is a member of Biofacies B and it has been
reported from Recent sediments of Venezuela, British Honduras, the

coast of Great Britain, and the Mediterranean.

Quinqueloculina berthelotiana d'Orbigny

Quinqueloculina berthelotiana D'ORBIGNY, 1839a, p. 142, pl. 3, figs.

25-27.

Diagnosis: Test elongate, small; chambers angular, sinuous; sutures
distinct, depressed; periphery with a thin angular keel; wall finely
granular, with a small number of longitudinal costae; aperture terminal,

on a long neck, with a single tooth.



72

@

Dimensions: ZIength, 0.40 to 0.45 mm.; width, 0.10 to 0.15 mm.

Remarks: This species is similar to Q. riveroae. Both species

have sinuous chambers but the chambers of g. berthelotiana are

more sharply angled than Q. riveroae.

Distribution: Very rare. Four specimens were found at four stations,

It is a member of Biofacies H, and it has been reported from Recent

sediments of Cuba, Jamaica, and British Honduras,

Quinqueloculina bicostata d'Orbigny

Quinqueloculina bicostata D'ORBIGNY, 183%a, p. 195, pl. 12, figs. 8-10.

BERMUDEZ and SEIGLE, 1963, p. 129, pl. 8, fig. 3.

Quinqueloculina lamarckina d'Orbigny var. bicostata D'ORBIGNY,

— DROOGER and KAASSCHIETER, 1958, p. 63, map fig. 25.

Diagnosis: Test inflated, nearly as broad as long; chambers inflated,
distinct; two rounded keels on the peripheral margin of each chamber;
sutures distinct, depressed; wall with very fine longitudinal striae;

aperture terminal, on a stout neck with a thin lip, and a simple tooth

extending slightly above the lip.

Dimensions: ILength, 0.70 to 0,80 mm,; width, 0.35 to 0.50 mm,;

thickness, 0,25 mm.

Remarks: This species resembles Q. lamarckina, except the chambers of
Q. lamarckina are sharply angular and the chambers of this species are

rounded.
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Distribution: Very rare. Five specimens were found from two stations

in water depths of 25 to 50 feet. It is a member of Biofacies C, and
it has been reported in rare quantities from Recent sediments of Cuba,

Jamaica, British Honduras, Trinidad, and Venezuela.

Quingqueloculina bosciana d'Orbigny

.

Quinqueloculina bos eiana b'ORBIGNY, 1839%9a, p. 191, pl, 11, figs., 22-24,

- BERMUDEZ and SEIGLIE, 1963, p. 130. pl, 7, fig. 3.

Diagnosis: Test elongate; chambers very long, inflated; periphery
rounded; sutures distinct, slightly depressed; wall flat and polished
with uniform white color; aperture very small, circular, with a slight

lip, with & simple tooth.
Dimension: Length, 0.25 to 0.35 mm.

Distribution: Very rare. Three specimens were found at two

stations in water depths of 25 and 75 feet. It is a member of
Biofaices B, and it has been reported from shallow-water sediments

of Cuba, British Honduras, and Venezuela.

Quinqueloculina bradyana Cushman

Plate 1, figures 17-19

Miliolina undosa BRADY (not Quinqueloculina undosa Karrer), 1884,

p. 176, pl. 6, figs. 6-8,

Quinqueloculina bradyana CUSHMAN, 1917, p. 52, pl. 18, fig. 2. -

CUSHMAN, 1929, p. 23, pl., 1, fig. 3. - BERMUDEZ, 1935, p. 155. -

BARKER, 1960, p. 12, pl. 6, figs. 6-8,
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Diagnosis: Test elongate, stout, large; chambers slightly angular,
inflated; sutures distinct, depressed; periphery rounded; wall
arenaceous, of fine sand particles; aperture terminal with a small

tooth.

Dimensions: Length, 0.70 to 1.00 mm,; width, 0.45 to 0.65 mm.;

thickness, 0.20 to 0.30 mm.

Distribution: Abundant. This species was found throughout the

study area in all biotopes. It is a member of Biofacies D, and it
has been reported from Recent sediments of Jamaica, southern Florida,

and British Honduras.

Quinqueloculina candeiana d'Orbigny

Plate 6, figures 14-15

Quinqueloculina candeiana D'ORBIGNY, 183%a, p. 199, pl. 12, figs. 24-26.

CUSHMAN, 1929, p. 27. — CUSHMAN, 1931, p. 4, pl. 1, fig. 10,

Diagnosis: Test triangular in cross section; chambers angled, distinct,
the periphery sharply keeled, sutures distinct, depressed; wall smooth;

aperture terminal, on a short neck, with a small lip and bifid tooth.
Dimensions: Length, 0.45 to 0.60 mm,; width, 0.15 to 0.25 mm.

Remarks: This species is similar to Q. lamarckina except that

Q. candeiana is narrower and shorter and has a more elongated neck.
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Distribution: Seven specimens were found from three stations in

water depths of 25 to 100 feet. It is a member of Biofacies G, and
it has been reported from Recent sediments of the Caribbean-Antilles

region.

Quinqueloculina compta Cushman

~

Quinqueloculina compta CUSHMAN, 1947, p. 87, pl. 19, fig. 2. - DROOGER

and KAASSCHIETER, 1958,p. 61. — ANDERSEN, 1961, p. 29, pl. 4, figs.

2, 3.

Diagnosis: Test elongate, compressed; chambers rough, slightly inflated:;
periphery with a thin jagged keel; sutures distinct, depressed; wall
rough, slightly agglutinated, thin; aperture terminal, on a short

neck, with a thin lip and simple tooth. .
Dimensions: Length, 0.35 to 0.65; width, 0.15 to 0.30 mm,

Distribution: Rare. Five specimens were found at one station in five

feet of water in Biotope. III. It is a member of Biofacies H, and it has
been reported from Recent sediments of the Gulf of Mexico, British

Honduras, and Trinidad.

Quinqueloculina funafutiensis (Chapman)

Miljolina funafutiensis CHAPMAN, 1900, p. 178, pl. 19, fig. 6.

Quinqueloculina funafutiensis (Chapman). - CUSHMAN, 1922b, p. 67, pl.

13, fig. 3. - CUSHMAN, 1929, p. 30, pl. 4, fig. 4.
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Diagnosis: Test elongate, triangular in cross section; chambers
angled; periphery angled; sutures distinct, depressed wall with slight

longitudinal striae; aperture terminal, rounded, with a simple tooth.
Dimension: Length, 0.30 to 0.40 mm.; width, 0.15 to 0.25 mm.

Distribution: Very rare. One specimen was found in 75 feet of water.

It has beén reported from Recent sediments of southern Florida,

British Honduras, and Samoa.

Quinqueloculina lamarckina d'Orbigny

Quinqueloculina lamarckina D'ORBIGNY, 1939a, p. 189, pl. 11, figs. 14,

15. - CUSHMAN and PARKER, 1929, p. 4, pl. 1, fig. 10 - CUSHMAN and
CAHILL, 1933, p. 9, pl. 2, fig. 4. — TODD and BRONNIMANN, 1957, p. 27,

pl. 3, fig. 12. - DROOGER and KAASSCHIETER, 1958, p. 62, map fig. 25.

Distribution: Abundant, This species was found in shallow water

and occurs in frequencies of over 3 percent. It is a member of Biofacies
D, and it has been reported from Recent Sediments of the Gulf of Mexico,
Caribbean-Antilles region, and Atlantic Ccean. It has also been
reported in the Miocene of the coastal plains of eastern United

States.

Quinqueloculina macelloconcha Brooks, n. sp.

Plate 2, figures 17-19

Derivation of name: Latin macellus, thin + Latin concha, shell.
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Type specimens: Holotype USNM 000000; paratypes USNM 000000, UH 814.

Type locality: Southern coast of Puerto Rico, sample J-4-75
(dredge sample of carbonate silt in 75 feet of water). Latitude,

17° 57' 00"; Longitude, 68° 30' 00M.

Diagnosis: This species is distinguished by the small elliptical test,
slightly depressed early chambers, thin, smooth, transparent wall, and

large recessed tooth. It is similar to Quinqueloculina sp. B of Wantland

(1969), which is probably conspecific with Q. orbignyana Streeter
(unpublished), but lacks the long, narrow tooth that extends slightly

above the apertural margin and the inflated chambers of these species.

Material: Southern coast of Puerto Rico; 42 specimens.

Description: Test small, elliptical, two to three times longer
than wide, elliptical in cross—section; chambers rounded, distinct,
early chambers slightly depressed; periphery rounded; sutures
distinct, slightly depressed, slightly overlapping previous chamber;
wall calcareous, imperforate, very smooth, very thin, transparent;
aperture terminal, elliptical, without a neck or lip, with a large

recessed tooth.
Dimensions: Length, 0.28 mm.; width, 0.11 mm.; thickness, 0.06 mm.

Distribution: Forty-two specimens were found in water depths of

10 to 600 feet in all biotopes except Biotope VI. It is most
commonly found in water depths of 25 to 100 feet in silt and
fine-grained sand. It is a member of Biofacies D. This species

apparently prefers to live in areas of low energy below wave base

in soft silt and mud where the thin test will not be subjected to
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destruction.

Quinqueloculina polygona d'Orbigny

Plate 6, figures 19-20

Quinqueloculina polygona D'ORBIGNY, 183%a, p. 198, pl. 12, figs. 21-23.

- CUSHMAN, 1929, p. 28, pl. 3, fig. 5. - BERMUDEZ, 1935, p. 159. -

BERMUDEZ and SEIGLIE, 1963, p. 138, pl. 9, fig. 5.

Distribution: Very rare. One specimen was found in 25 feet of

water. It has been reported from Recent sediments of Jamaica, Cuba,

southern Florida, Venezuela, and the Atlantic Ocean.

" Quinqueloculina riveroae Bermudez and Seiglie

Plate 6, figures 16-17

Quinqueloculina riveroae BERMUDEZ and SEIGLIE, 1963, p. 139, pl. 9,

fig. 1.

Distribution: Very rare. Two specimens were found at two stations in

50 and 75 feet of water in Bintope IV. It is a member of Biofacies B,
and it was first described from Recent sediments of the Gulf of Cariaco,

Venezuela.

. . L .
Quinqueloculina seminulum (Linne)

Serpula seminulum LINNﬁ, 1758, p. 786.

Miliolina seminulum (Linné). - WILLIAMSON, 1858, p. 85, pl. 7, figs.
183-185. '

Quinqueloculina seminulum (Linné). - CUSHMAN, 1929, p. 24, pl. 2, figs.

'1-2. - TODD and BRONNIMAN, 1957, p. 27, pl. 8, figs. 9-10. - BERMUDEZ
and SEIGLIE, 1963, p. 140.
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Distribution: Nine specimens were found in water depths from 50 to 100

feet at five stations in Biotopes IV and V. It is a member of Biofacies
C and has been reported in rare quantities from the Recent sediments

of the Caribbean-Antilles region.

Quinqueloculina sp. A

Plate 7, figures 1-2

Diagnosis: Test large, angular; chambers distinct, with sharp acute
angles; sutures distinct, slightly depressed; wall imperforate,
porcelaneous, smooth, milky white color; aperture terminal, on a long

angular neck, with a simple tooth.

Dimensions: Length, 0.81 mm.; width, 0.43 mm.

Remarks: This species is similar to Q. collumnosa but the chambers of this
species are undulated, the neck is not as long or cylindrical, the angles
of the chambers and of the neck are very acute, and the aperture is with-

out a lip.

Distribution: Four specimens were found at three stations in water

depths of 10, 25, and 600 feet.

Quinqueloculina sp. B

Plate 7, figures 8-9

Diagnosis: Test large, angular; chambers inflated, contorted;
sutures distinct, very depressed; wall calcareous, slightly
perforate; aperture terminal, rounded, on a short neck,with a

~small 1lip and simple t&oth.



Dimension: Length, 0.81 mm.; width, 0.52 mm.

Remarks: This species resembles Q. angulata and Q. tricarinata,

but the chambers of this species are much more inflated and contorted.

Distribution: Very rare. Three specimens were found at three stations

in 50 feet of water.

Genus Dentostomina Carmen, 1933

Dentostomina aguaoi Farfante

Plate 1, figures 20-22

Dentostomina aguaoi FARFANTE, 1938, p. 318, pl. 45, figs. 4-6

Remarks: The specimens of this species were in poor condition
and a positive identification is difficult, so they may be true

Quinqueloculinas. For a discussion of Dentostomina see Loeblich

and Tappan (1964, p. 458), Carman (1933, p. 31) and Farfante (1938,

p. 318).

Distribution: Thirteen specimens were found from four stations in

water depfhs of 10 to 25 feet in Biotopes I and III. It is a member
of Biofacies B, and it has been reported from Recent sediments of
the southern coast of Cuba.

Genus Massilina Schlumberger, 1893

Massilina protea Parker, Phleger, and Pierson

Massilina protea PARKER, PHLEGER, and PIERSON, 1953, p. 10, pl. 2,

- figs. 1-4

80
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Diagnosis: Test ellipsoidal, small; chambers inflated rounded; sutures
depressed, distinct;'wall irregular, with longitudinal cosfae; aperture

terminal on a short neck with a lip and bifid tooth.

Dimensions: Length, 0.30 to 0.40 mm.; width, 0.25 to 0.35 mm.; thickness,

0.07 to 0.10 mm.

Distribution: Very rare. One specimen was found at one. station in
100 feet of water. It has been reported from Recent sediments of the

Texas Gulf Coast and British Honduras.

Massilina secans (d'Orbigny)

Quinqueloculina secans D'ORBIGNY, 1826, p. 303.

"Miliolina secans (d'Orbigny). - BRADY, 1884, p. 167, pl. 6, figs. 1, 2.

Massilina secans (d'Orbigny). - SCHLUMBERGER, 1893, p. 218, pl. 4,

figs. 82, 83. - CUSHMAN, 1929, p. 37, pl. 7, figs. 3, 4.

Diégnosis: Test quinqueloculine in early states, later chambers added
into one plane; chambers four or five on each side, distinct; sutures
distinct, depressed; periphery, rounded or acute, sometimes keeled; wall

smooth; aperture terminal, elongate, with a simple tooth.

Dimensions: Length, 0.60 to 0.70 mm.; width, 0.50 to 0.60 mm.;

thickness, 0.15 to 0.20 mm.

Distribution: Very rare. One specimen found at one station in 25

feet of water. It has been reported from Recent sediments of the

Caribbean-Antilles region, coast of western Europe, and Mediterranean.
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Genus Neopateoris Bermudez and Seiglie, 1963

Neopateoris cumanaensis Bermudez and Seiglie

Plate 8, figures 2-3

Neopateoris cumanaensis BERMUDEZ and SEIGLIE, 1963, p. 102,

pl. 14, figs. 2-5.

Diagnosis: Test planispirél, compressed; periphery rounded;
chambers inflated, rounded all in one plene, three chambers in the
last whorl; wall smooth, polished, translucent to opaque; aperture

an opening on the last chamber, with a simple tooth.
Dimensions: Width, 0.35 to 0.50 mm.; height, 0.25 to 0.40 mm.

Distribution: Very rare. Two specimens were found at one station

in 25 feet of water in Biotope III. It is & member of Biofacies B,
and it has been reported from Recent sediments of the Gulf of Cariaco,
Venezuela.

Genus Pyrgo Defrance, 1824

Pyrgo denticulata (Brady)

Plate 3, figures 16-17

Biloculina ringens (Lamarck) var. denticulata BRADY, 1884, p. 143, pl. 3,

figs. 4, 5. - HERON-ALLEN and EARTAND, 1915, p. 551, pl. 40, figs. 11-13.

Biloculina denticulata (Brady). - CUSHMAN, 1917, p. 80, pl. 33, fig. 1.

Pyrgo denticulata (Brady). - CUSHMAN, 1929, p. 69, pl. 18, figs. 3, 4.

~ BARKER, 1960, p. 6, pl. 3, figs. 7-8.
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Distribution: Several specimens were found in water depths of 25

to 300 feet in Biotopes III and V in the area around Isla Caja de
Muertos. It is a member of Biofacies D and has been reported from
Recent sediments of the Caribbean-Antilles region, Atlantic Ocean,

énd South Pacific Ocean.

Pyrgo johnsoni Cushman

Pyrgo johnsoni CUSHMAN, 1935, p. 6, pl. 2, figs. 6-8, — BERMUDEZ,

1935, p. 173, pl. 13, figs. 1-3.

" Diagnosis: Test oblate, short; chambers very inflated; periphery
broadly rounded; sutures distinct, depressed; wall, smooth;

aperture terminal, on a short neck, with a lip and simple tooth.
Dimensions: Length, 1.00 to 1.25 mm.; width, 0.70 to 0.90 mm,

Distribution: Very rare. One specimen was found at one station in

300 feet of water. It has been reported from Recent sands of the

northern coast of Cuba and the northern coast of Puerto Rico.

Pyrgo jugosus Cushman

Plate 3, figures 7-9

Pyrgo jugosus CUSHMAN, 1935, p. 6, pl. 2, figs. 9-11.

Diagnosis: Test ellipsoidal; chambers slightly inflated, the dorsal
chamber having a distinct ridge, with two supplementary ridges on each
side; periphery keeled, jagged; sutures distinct, depressed; wall

smooth except for the keel; aperture terminal, with a broad tooth,

‘somewhat expanded.
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Dimensions: Length, 0,90 to 1.10 mm.; width, 0.60 to 0,75 mm.;

thickness, 0.60 to 0.70 mm,

Distribution: Rare. Eight specimens were found at two stations in

25 and 300 feet of water. It is a member of Biofacies B and it
has been reported from Recent sediments of the northern coast of

Puerto Rico.

Pyrgo subephaerica (d'Orbigny)

Plate 3, figures 18-20

Biloculina subsphaerica D'ORBIGNY, 1939a, p. 162, pl. 8, figs. 25-27

Pyrgo subsphaerica (d'Orbigny). - CUSHMAN, 1929, p. 68, pl. 18, figs.

1-2. — BERMUDEZ and SEIGLIE, 1963, p.125, pl. 13, fig. 8

Diagnosis: Test small, globular; chambers inflated, rounded;
sutures distinct, slightly depressed; wall smooth, unornamented;

aperture terminal, oval, with a small tooth.
Dimensions: Length, 0.50 to 0.65 mm.; width, 0.35 to 0,50 mm,

Distribution: Several specimens were found in water depths of 50 to

300 feet in Biotopes III, IV, and V. It is a member of Biofacies D,
and it has been reported from Recent sediments of southern Florida,
Jamaica, Cuba, Puerto Rico, the Bahamas, and from the Oligocene

of Puerto Rico.
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Genus Sigmoilopsis Finlay, 1947

Sigmoilopsis schlumbergeri (Silvestri)

Plate 2, figures 20-22

Sigmoilina schlumbergeri SILVESTRI, 1904, p. 267, 269,

Sigmofiopsis schlumbergeri (Silvestri), - FINLAY, 1947, p. 270,

Diagnosis: Test ellipsoidal; chambers of one half coil in length,
coiling begins quinqueloculine, then changes with increased angle
between planes of coiling; sutures slightly depressed, indistinct;
wall arenaceous; aperture terminal, rounded, with a short neck and

recurved lip.

Dimensione: Length, 1.00 to 1.25 mm,; width, 0.45 to 0.60 mm.;

thickness, 0.20 mm,

Distribution: Very rare., Three specimens were found at one station

in 300 feet of water in Biotope V. It is a member of Biofacies A
and has been reported from Recent sediments of the Gulf of Mexico,
Caribbean Sea, and North and South Atlantic Ocean.

Genus Triloculina d'Orbigny, 1826

Triloculina baldai Bermudez and Seiglie

Plate 6, figures 5, 10

Triloculina baldai BERMUDEZ and SEIGLIE, 1963, p. 177, pl. 10, fig. 2.
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Diagnosis: Test stout, robust; chambers inflated, with slight
traces of longitudinal costae; sutures very distinct, depressed;

wall very smooth; aperturc terminal with a lip and large tooth.
Dimensions: ILength, 0.80 to 0.90 mm.; width, 0.75 to 0.80 mm.

Distribution: Abundant. Numerous specimens were found in the near-

shore waters of 10 to 75 feet deep in Biotopes I, II, III, and 1V,
It is a member of Biofacies D, and it has been reported from

Recent sediment of the Gulf of Cariaco, Venezuela.

Triloculina bicarinata d'Orbigny

Plate 6, figures 11-12

Triloculina bicarinata D'ORBIGNY, 183w, p. 158, pl. 10, figs. 18-20, -

CUSIMAN, 1929, p. 66, pl. 17, fig. 5. - BERMUDEZ, 1935, p. 169. -

BERMUDEZ and SEIGLIE, 1963, p. 178, pl. 10, figs. 4-5.

Distribution: Several. This species was found throughout the

study area in all biotopes but Biotope II., It is a member of
Biofacies D, and it has becn reported from Recent sediments of

the Caribbean-Antilles region.

Triloculina brogniartiana d'Orbigny

Plate 6, figures 3-4

Triloculina brogniartiana D'ORBIGNY, 1839%a, p. 176, pl. 10, figs. 6, 8.

~ CUSHMAN, 1929, p. 63, pl. 16, fig. 4. - BERMUDEZ and SEIGLIE, 1963,

p. 179, pl. 11, fig. 7.
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Miliolina brogniartii HOWCHIN, 1889, p. 2.

Distribution: Rare. Seven specimens were found at one station in

75 feet of water., It is a member of Biofacies B, and it has been
reported from Recent sediments of Cuba, British Honduras, eastern
Atlantic Ocean, and the northern coast of Australia. It has also.

been reported in the Oligocene of Puerto Rico.

Triloculina gracilis d'Orbigny

Plate 2, figures 7-9

Triloculina gracilis D'ORBIGNY, 183%a, p. 181, pl, 11, figs. 10-12, -~

CUSHMAN, 1929, p. 59, pl. 14, fig. 4. - BERMUDEZ and SEIGLIE, 1963,

pl. 11, fig. 3.

Diagnosis: Test elongate, slender; chambers rounded; sutures distinct,
slightly depressed; wall smooth or very finely striate; aperture

terminal, on a long cylindrical neck, with a phialine lip and a small

bifid tooth.

Dimensions: Length, 0.50 to 0.70 mm,; width, 0,30 to 0.40 mm.;

thickness, 0,10 mm,

Distribution: Very rare. Four specimens were found at three stations

in Biofacies II and IV, It is a member of Biofacies H and has been

reported from Recent sediments of the Caribbean Sea.
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Triloculina linneiana d'Orbigny

Plate 7, figures 3-4

Triloculina linneiana D'ORBIGNY, 1839a, p. 172, pl. 9, figs. 11-13. -

CUSHMAN, 1929, p. 61, pl. 16, figs. 1-2.

Diagnosis: Test large, elongate; chambers large, inflated; sutures
indistincf; wall ornamented with several sharp longitudinal ridges and

deep concave troughs; aperture terminal, elliptical, with a bifid tooth.

Dimension: Tength, 1.10 to 1.40 mm,; width, 0.80 to 1.00 mm,;

thickness, 0.40 to 0.60 mm,

Distribution: Several specimens were found in water depths of 10

to 50 feet in Biotopes I, III, and IV, It is a member of Biofacies
D, and it has been reported from Recent sediments of Cuba, Jamaica,

and British Hondufas.

Triloculina planciana d'Orbigny

Plate 2, figures 4-6

Triloculina planciana D'ORBIGNY, 1839%a, p. 173, pl. 9, figs. 17-19, -

CUSHMAN, 1929, p. 62, pl. 15, figs. 5-6.

Diagnosis: Test elongate; chambers inflated, distinct; sutures distinct,
slightly depressed; periphery broadly rounded wall with numerous fine

longitudinal striations; aperture terminal, elliptical, with simple tooth.

Dimensions: ILength, 0,55 to 0.65 mm.; width, 0.30 to 0.40 mm.;

thickness, 0,15 to 0,20 mm,
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Distributions: Very rare. Four specimens were found at three stations

in 25, 100 and 300 feet of water in Biotopes III and V. It is a member
of Biofacies B, and it has been reported from Recent sediments of Cuba,
dJamaica, British Honduras, and southern Florida.

Triloculina pyramidiforma Brooks, n. sp.

Plate 7, figures 6-7

Derivation of name: Latin pyramis, - idis + Latin forma, shape.

Type specimen: Holotype USNM 000000; paratypes USNM 000000, UH 81S.

Type locality: Southern coast of Puerto Rico, sample I-5-100

(dredge sample of carbonate gravelly sand in 100 feet of water),

Latitude, 17° 52' 00"; Longitude, 66° 28' 00".

Diagnosis: This species is distinguished by the small, pyramidal test,
smooth wall, milky white color,; and black markings at the ends of each

chamber. It is similar to Triloculina terquemiana and Triloculipa trihedra

but differs in being smaller in size, having more rounded angles in

the chambers and having a single short tooth rather than a bifid tooth.
Material: Southern coast of Puerto Rico; 83 specimens.

Descrigtion; Test pyramidal, small, as wide as it is long; chambers
angular, triangular in cross-section, distinctj periphery smooth,
slightly rounded but still showing the angularity of the chambers;
sutures distinct, very slightly depressed; wall porcelaneous, imper-
forate, thick, smooth, ﬁilky white color with black markings at the ends

of each chamber at the suture lines; aperture terminal, rounded, without

a neck, with a simple tooth.
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Dimensions: Length, 0,36 mm,; width, 0.32 mm,; thickness, 0.21 mm.

Remarks: The mineralogic content of the black markings at the apeces

of the chamber is not known.

Distribution: Eighty-three specimens were found at six stations in

water depths of 25 to 100 feet in Biotopes II, IV, and V. It is a
member of ‘Biofacies E. This species is found in silt, fine-grained
sand and in gravelly sand. The test wall is thick and apparently it

can stand all levels of wave energy.

Triloculina quadrilateralis d'Orbigny

Plate 2, figures 10-12

Triloculina quadrilateralis D'ORBIGNY, 1&%, p. 173, pl. 9, figs. 14-16

CUSHMAN, 1922b, p. 76. — CUSHMAN, 1929, p. 64. — BERMUDEZ, 1935, p. 171.

Diagnosis: Test quadrangular with two thin peripheral margins on each
chamber; chambers inflated; wall smooth; aperture elliptical with a
single elongated tooth which projects slightly above outline of the

aperture,

Dimensions: ILength, 0.50 to 0.65 mm,; width, 0.30 to 0,40 mm.;

thickness, 0,20 to 0.30 mm.

Distribution: Several specimens were found in water depth of 10 to 100

feet in all biotopes except Biotope V. It is a member of Biofacies E,'
and has been reported from Recent sediments of Cuba, Jamaica, southern
Florida, and British Honduras. It has also been reported in the

Miocene of Puerto Rico and Florida.
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Triloculina rotunda d'Orbigny

Plate 3, figures 1-3

Triloculina rotunda D'ORBIGNY, 1826, p. 299. - CUSHMAN, 1929, p. 59,

pl. 14, fig. 3.

Miliolina rotunda MILLETT, 1898, p. 267, pl. 5, figs. 15-16.

Diagnosis: * Test compressed; chambers rotund, the test made largely
of the two last-formed chambers; sutures distinct, slightly depressed;

wall smooth; aperture rounded, with a bifid tooth.

Dimensions: TLength, 0.55 to 0,65; width, 0.40 to 0.45 mm.; thickness

0.25 to 0.30 mm.

‘Distribution: Rare. Six specimens were found at two stations in 25

feet of water in Biotope III. It is a member of Biofacies C, and it

has been reported from Recent sediments of southern Florida and British

Honduras.

Triloculina trigonula Lamarck

Plate 2, figures 13-16

Miliolites trigonula LAMARCK, 1804, p. 351.

Triloculina trigonula (Lamarck). — CUSHMAN, 1929, p. 56, pl. 12, figs.

10-11, pl. 13, figs. 1-2. - BERMUDEZ, 1935, p. 167. - TODD and
BRONNIMANN, 1957 , p. 27, pl. 3, figs. 18-19. - DROOGER and KAASSCHIETER,

1858, p. 76. — BERMUDEZ and SEIGLIE, 1963, p. 182, pl. 11, fig. 5.

Diagnosis: Test triangular in cross section; chambers inflated; periphery
broadly convex, end view showing triangular shape, depressed; sutures

distinct; wall smooth; aperture terminal with a hroad bifid tooth.



92

Dimensions: Length, 0.70 to 0.90 mm, 3 width, 0.40 to 0.55 mm.;

thickness, 0.40 to 0.55 mm.

Distribution: Several specimens were found in water depths of 10 to

100 feet in Biotopes I, II, III, and IV. It is a member of Biofacies
E, and it has been reported from Recent sediments of Cuba, Jamaica,
Puerto Rico, Trinidad, Venezuela, British Honduras, the Gulf of Mexico
and the'Atlan%ic Ocean. It has also been reported from the Eocene of

Louisiana, Mississippi, and the Paris Basin.
Triloculina sp. A
Plate 3, figures 4--6

Diagnosis: Test small, elliptical; chambers rounded, slightly inflated;
sutures distinct, slightly depressed; wall smooth; aperture terminal,

rounded with a small bifid tooth.
Dimensions: Length, 0.84 mm.j; width, 0.52 mm.; thickness, 0.22 mm.

Distribution: Four specimens were found at one station in water depth

of 25 feet near Isla Caja de Muertos. It is a member of Biofacies A.

Subfamily MILIOLINELLINAE Vella, 1957

Genus Miliolinella Wiesner, 1931

Miliolinella californica Rhumbler

Plate 3, figures 10-12

Miliolinella californica RHUMBLER, 1936, p. 215, pl.‘4, fig, 4
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Remarks: M. californica and M. oblonga are very similar in size and shape,

but M. californica has an open crescentic aperture, and M. oblonga has a

tightly closed crescentic aperture.

Distribution: Rare. Twenty specimens were found at nine stations in

shallow water in Biotopes I, III, IV, andV. It is a member of Biofacies
D and it has been reported from Recent sediments of southern Germany,

.

British Honduras, and the coast of southern California.

Miliolinella dilatata (d'Orbigny)

Plate 3, figures 21-23

Quinqueloculina dilatata D'ORBIGNY, 183%a, p. 192, pl. 11, figs. 28-30.

-~ CUSHMAN, 1929, p. 26, pl. 2, fig. 5.

Diagnosis: Test broad, compressed; chambers slightly inflated, rounded;

sutures distinct, depressed; wall smooth; aperture elongate, crescentic.

" Dimensions: Length, 0.55 to 0.60 mm.; width, 0.65 to 0.75 mm.;

thickness, 0.30 to 0.40 mm.

Remarks: Miliolinella dilatata encompasses a broad range of variability.

It is very similar to forms identified as Q. dilatata but also appears
similar to forms identified as M. labiosa (Hofker, 1964; Andersen, 1961;

Barker, 1960). It may also be conspecific with Pseudomassilina dilatata

(Bandy, 1964).

Distribution: Very rare. Two specimens were found at two stations in

75 feet of water in Biotope IV. It is a member of Biofacies B, and it

has been reported from Recent sediments of the Gulf of Mexico, Cuba,
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and British Honduras. '

Miliolinella fichtelliana (d'Orbigny)

Plate 8, figures 17-18

Triloculina fichtelliana D'ORBIGNY, 183%a, p. 171. pl. 9, figs. 8-10. -

CUSHMAN, 1929, p. 63, pl. 17, fig. 1.

Miliolinella fichtelliana (d'Orbigny). - DROOGER and KAASSCHIETER, 1958,

p. 54, pl. 3, fig. 6. - BERMUDEZ and SEIGLIE, 1963, p. 99, pl. 12, fig. 8.

Remarks: This species is distinguished from other species of Miliolinella

by the numerous longitudinal costae.

Distribution: Several specimens were found in all water depths in

Biotopes III, IV, and V. It is a member of Biofacies D, and it has been
reported from Recent sediments of Cuba, Jamaica, Trinidad, Bxitish

Honduras, Venezuela, and the Atlantic Ocean.

Miliolinella oblonga (Montagu)

Plate 3, figures 13-15

Vermiculum oblongum MONTAGU, 1803, p. 522, pl. 14, fig. 9
Triloculina oblonga (Montagu). - D'ORBIGNY, 1826, p. 300. - CUSHMAN,

1929, p. 57, pl. 6, figs. 4-5.
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Miliolinella oblonga(Montagu). - BERMUDEZ and SEIGLIE, 1963, p. 101,

Diagnosis: Test elliptical; sutures distinct, slightly depressed;
wall smooth; aperture semi-circular, at open end of chambers, with a

distinct lip.

Dimensions: Length, 0.70 to 0.85 mm.; width, 0.50 to 0.60 mm.;

thickness, 0.35 mm,

Distribution: Several specimens were found at seven stations in water

depth from 25 to 600 feet in Biotopes III, IV, and V. It is a member
of Biofacies E, and it has been reported from the shallow water Recent
sediments of Cuba, Venezuela and British Honduras. It is also abundant

in the Atlantic Ocean, Pacific Ocean, and the European coast.

Miliolinella subrotunda (Montagu)

Plate 8, figures 6, 9 ¢

Vermiculum subrotundum MONTAGU, 1803, p. 521,

Quinqueloculina subrotunda (Montagu). - D'ORBIGNY, 1826, p. 302.

Triloculina subrotunda (Montagu). - MARKS, 1951, p. 40.

Miliolinella subrotunda (Montagu). - DROOGER and KAASSCHIETER, 1958,

p. 54, map fig. 21. — BERMUDEZ and SEIGLIE, 1963, p. 101, pl. 11, fig. 4.

Diagnosis: Test spherical; chambers triloculine in cross section,:
inflated; sutures distinct, depressed; wall, smooth with slight
transverse bands; aperture semicircular at open end of chambers,

with distinct lip.
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Dimensions: Length, 0.60 to 0.65 mm.; width, 0.45 to 0.55 mm.;

thickness, 0.35 to 0.40 mm,

Distribution: Rare. Twelve specimens were found at six stations in

50, 75, 300 and 600 feet of water in Biotopes II, IV, and V. It is

a member of Biofacies E, and it has been reported from Recent sediments
of Trinidad, Venezuela, the eastern coast of North América, Atlantic
Ocean, coast of Europe, and South Pacific Ocean. It has also béen

reported from the Miocene of Australia.

Subfamily MILIOLINAE Ehrenberg, 1839

Genus Ammomassilina Cushman, 1933

Ammomassilina alveoliniformis (Millett)

Massilina alveoliniformis MILLETT, 1898, p. 609,

Ammomassilina alveoliniformis (Millett). - CUSHMAN, 1933, p. 32,

Diagnosis: Test compressed, nearly circular; chambers quinqueloculine
in early stages, later in a single plane; periphery rounded; sutures
distinct, depressed; wall arenaceous, with medium-sized sand particles;

aperture obscured.

Dimensions: ILength, 0.80 to 1,00 mm.; width, 0.70 to 0.80 mm.;

thickness, 0.25 mm.

Distribution: Very rare. One specimen was found at one station in 100

feet of water. It has been reported from Recent sediments of the Malay

Archipelago, southern Florida, and British Honduras.
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Genus Haverina d'Orbigny, 1839

Hauerina occidentalis Cushman

Plate 8, figures 4-5

Hauerina occidentalis CUSHMAN, 1946, p. 9, pl. 1, figs. 22-24, -

BERMUDEZ and SEIGLIE, 1963, p. 90, pl. 12, fig. 1.

~

Diagnosis: Test discoidal, compressed; chambers, quinqueloculine in
early development, three in the outer whorl; wall with coarse radiate
costae and crenulations perpendicular to the costae; aperture terminal,

cribrate.
Dimensions: Diameter, 0.65 to 0.75 mm,; thickness, 0.25 to 0.30 mm.

Distribution: Six specimens were found at four stations in 5, 25, and

100 feet of water in Biotopes III, IV, and V. It is a member of
biofacies H, and it has been reported from Recent sediments of British

Honduras, southern Florida, Puerto Rico, and Venezuela.

Hauerina speciosa (Karrer)

Plate 9, figures 11-12

Spiroloculina speciosa KARRER, 1868, p. 135, pl. 1, fig. 8.

Hauerina speciosa (Karrer). — CUSHMAN, 1946, p. 5.

‘Diagnosis: Test flat, planispiral; two to three chambers in a whorl;
quinqueloculine in early stage, periphery rounded; sutures distinct,
depressed; wall with radiate costae and crenulations perpendicular to

the-costae; aperture terminal, cribrate,
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Dimensions: ILength, 0.65 to 0.70 mm,; width, 0.55 to 0.60 mm.;

thickness, 0.12 to 0.15 mm,

Distribution: Three specimens were found at three stations in 50 and

100 feet of water in Biotope IV. It is a member of Biofacies C, and
it has been rcported from Recent sediments of southern Florida aund

British Honduras.

Subfamily TUBINELLINAE Rhumbler, 1906
Genus Articulina d'Orbigny, 1826

Articulina atlantica Cushman

Plate 7, figures 14, 19

Articulina atlanticy CUSHMAN, 1947, p. 89, pl. 19, fig. 6.

Diagnosis: Test compressed, elliptical in cross-section; chambers
fairly distinct, inflated, two to three visible in adult, increasing
in bredth and diameter as added; sutures slightly depressed; wall with

coarse longitudinal costae; aperture terminal, elliptical, with an

erect lip.

Dimensions: Iength, 0,80 to 0.90 mm.; width, 0.30 to 0.40 mm.;

thickness, 0.15 to 0.20 mm,

Remarks: In the original description, Cushman pointed out that several
of the specimens were without a rectilinear stage and were considered to

be juvenile. The illustrations on platec 7 of this report are juveniles.



99

Distribution: Seventeen specimens were found at three stations in

water depths from 5 to 50 feet in Biotopes III, IV, and VI. It is
a member of Biofacies C, and it has been reported from Recent sedi-
ments of the Atlantic Ocean.

Articulina lineata Brady

Plate 7, figures 17-18

Articulina lineata BRADY, 1884, p. 183, pl. 12, figs. 19-21. — CUSHMAN,

1929, p. 52, pl. 11, figs. 8-10, pl. 12, fig. 1. - BARKER, 1960, p. 24,

pl. 12, figs. 19-21.

Diagnosis: Test linear, compressed; two to three chambers in linear
arrangement; sutures distinct, depressed; wall with coarse longitudinal

costae; aperture a terminal slit with a thin lip.

Dimensions: ILength, 0.90 to 1.10 mm.; width, 0.25 to 0.35 mm.;

thickness, 0.15 to 0.25 mm.

Remarks: This species is very similar to A. sagra in size, shape, and

arrangement of chambers. However, the aperture of A, lineata is narrow

and thin and A, sagra has a recurved lip.

Distribution: Very rare. Three specimens were found at two stations
in water depths of 50 to 75 feet in Biotope IV, It is a member of Bio-
facies C, and it has been reported from Recent sediments of Jamaica,

southern Florida, Bermuda, and British Honduras.
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Articulina pacifica Cushman

Plate 7, figures 11, 16

Articulina sulcata BRADY (not Reuss), 1884, p. 183, pl. 12, figs. 12-13.

Articulina conico-articulata CUSHMAN (not Batsch), 1917, p. 58, pl. 22,
fig. 6. '

Articuling pacifica CUSHMAN, 1944, p. 17, pl. 3, fig. 7. — NARCHI,

1956, p. 167, pl. 1, fig. 8.

Diagnosis: Test short, compressed, early portion triloculine, usually
with a single uniserial chamber; chambers distinct, two in triloculine
portion with the apertural lip projecting from the second chamber,
three with the triloculine portion and a uniserial chamber connected
to the second chamber; sutures distinct, raised; wall with coarse
longitudinal costae, slightly anastomosing; aperture terminal with

a slight 1ip.

Dimensions: Length, 0.50 to 0.60 mm.; width, 0.45 to 0.55 mm.;

thickness, 0.15 to 0.25 mm,

Remarks: The occurrence of this species in the study area is the

first known occurrence in the Caribbean-Antilles region.

Distribution: This species is abundant at all depths and in all

biotopes except Biotope VI. It is a member of Biofacies D, and it
has been reported from Recent sediments of Fiji, Hawaii, Kerimba

Archipelago, and the coast of Brazil.
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Articulina sagra d'Orbigny

Plate 7, figures 12-13

Articulina sagra D'ORBIGNY, 183%a, p. 183, pl. 9, figs. 23-26. — CUSHMAN,
1929, p. 51, pl. 11, fig. 7. -~ DROOGER and KAASSCHIETER, 1960,
p. 26.

Diagnosis: Test elongate; chambers triloculine in early stage, later
unisefial, sutures distinct, depressed wall with coarse longitudinal

costae; aperture a terminal slit, with a flaring recurved lip.

Dimensions: Length, 0.80 to 0.90 mn.3; width, 0.30 to 0.40 mm.;

thickness 0.15 to 0.25 mm.

Distribution: Several specimens were found in the shallow waters of

25 to 100 feet in ali biotopes except Biotope VI. Tt is a member of
Biofacies E, and it has been reported from Recent sediments of Cuba,

Jamaica, Martinique, Puerto Rico, and southern Florida.

Family SORITIDAE Ehrenberg, 1839
Subfamily PENEROPLINAE Schultze, 1854

Genus Peneroplis Montfort, 1808

Peneroplis bradyi Cushman

Peneroplis bradyi CUSHMAN, 1930, p. 40, pl. 14, figs. 8-10

Diagnosis: Test small, compressed, planispirally coiled in early stage,
later flaring and partially evolute; chambers distinct, lacking chamberlets;
sutures distinct, depressed; wall smooth; aperture in a central line of the

apertural face.
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Dimensions: Diameter, 0.55 to 0.65 mm.; thickness, 0.10 to 0.20 mm.

Remarks: This species is generally associated with the current-swept,
mud-free sediments. It is similar to P. proteus except it is not as

large and the last chambers are not circular.

Distribution: Common. This species was found in water depths of 25 to

100 feet in all biotopes except Biotope VI, It is a member of Biofacies
E, and it has been reported from Recent sediments of southern Florida,

Jamaica, British Honduras, and Bermuda.

Peneroplis carinatus d'Orbigny

Plate 5, figures 1-2

Peneroplis carinatus D'ORBIGNY, 1839b, p. 33, pl, 3, figs. 7, 8. -

CUSHMAN, 1930, p. 36, pl. 12, figs. 7-10, pl. 14, fig. 1. - BERMUDEZ

and SEIGLIE, 1963, p. 115, pl. 15, fig, 6.

Distribution: Very rare. Six specimens were found at four stations in

water depths of 25, 75, 100, and 300 feet in Biotopes III and V, It is
a member of Biofacies B, and it has been reported from Recent sediments
of southern Florida, Bermuda, the coast of Argentina, and Venezuela.

It has also been reported in the Miocene of Puerto Rico,
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Peneroplis pertusus (Forskal)

Plate 7, figure 15

Nautilus pertusus FORSKAL, 1775, p. 125,

Peneroplis pertusus (Forskal). - JONES, PARKER, and BRADY, 1865, p. 19.

- CUSHMAN, 1930, p. 35, pl. 12, figs. 3-6. — BERMUDEZ and SEIGLIE, 1963,

p. 116, pt. 16, figs. 1, 2.

Distribution: Several specimens were found in water depths from 10 to

100 feet in Biotopes I, III, IV, and V. This species becomes very
abundant adjacent to Isla Caja de Muertos. It is a member of Biofacies
D, and it has been reported from Recent sediments of Puerto Rico, Cuba,
Jamaica, southern Florida, the Mediterranean, and the Indo-Pacific

region.

Peneroplis proteus d'Orbigny

Plate 7, figure 20

Peneroplis protea D'ORBIGNY, 1839a, p. 60, pl. 7, figs. 7-11.

Peneroplis dubius D'ORBIGNY, 1839%9a, p. 62, pl. 6, figs. 21, 22,

Orbiculina adunca BRADY, 1884, pl. 14, figs. 3, 4.

Peneroplis proteus CUSHMAN, 1921, p. 75, pl. 18, figs. 13-19, — CUSEMAN,

1930, p. 37, pl. 13, figs. 1-17. - HOFKER, 1952, p. 450, 455, — BERMUDEZ

and SEIGLIE, 1963, p. 116.

Diagnosis: Test close coiled, tightly enrolled, completely involute;
the last two to three chambers increase in a divergent manner but does

net become completely circular; chambers numerous, not more than 10 to
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12 in early portion; sutures distinct, depressed; wall porcelaneous,
smooth; aperture a series of pores on the medial line of the apertural

face. .
Dimensions: Diameter 0.60 to 0.70 mm.; thickness, 0.20 to 0.25 mm.

Distribution: Several specimens were found in water depths of 10 to 50

feet in Biotopes III and IV. This species increases in abundance adjacent
to Isla Caj; de Muertos. It is a member of Biofacies C, and it has

been reported from Recent sediments of Cuba, Jamaica, the Bahamas, Puerto
Rico, Bermuda, coast of Brazil, and western Atlantic Ocean. It has also

been reported in the Miocene of Florida and Puerto Rico.

Subfamily SORITINAE Ehrenberg, 1839
Genus Sorites Ehrenberg, 1839

Sorites marginalis (Lamarck)

Plate 8, figures 13, 16

Orbulites marginalis LAMARCK, 1816, p. 196.

Orbitolites marginalis (Lamarck). - CARPENTER, 1883, p. 560, fig. 1.

Sorites marginalis (Lamarck). - CUSHMAN, 1930, p. 49, pl. 18, figs. 1-4.

- BERMUDEZ and SEIGLIE, 1963, p. 157.

Remarks: This species is especially adapted to attaching itself to the

blades of the'flat Thallasia testudinum sea grass which flourishes in

areas of carbonate mud and silt.
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Distribution: Several specimens were found in water depfhs from

10 to 100 feet in Biotope I, III, IV, and V. It is a member of
Biofacies D, and it has been reported from Recent sediments of the
Bahamas, Jamaica, British Honduras, Venezuela, Atlantic Ocean and
the Indo-Pacific region.

.

Genus Spirolina Lamarck, 1804

Spirolina acicularis (Batsch)

Nautilus (Lituus) acicularis BATSCH, 1791, p. 4, pl, 6, fig. 16.

Spirolina acicularis (Batsch). - CUSHMAN, 1930, p. 42, pl. 15, figs.

1-3. - BERMUDEZ and SEIGLIE, 1963, p. 160, pl. 15, figs. 7, 8.

Distribution: Very rare. One specimen was found in 5 feet of water.

It has been reported from Recent sediments of Venezuela in 3 to 4
meters of water, British Honduras on the carbonate platform, western
Atlantic, Mediterranean, and the Red Sea.

Subfamily MEANDROPSININAE Henson, 1948

Genus Broeckina Munier-Chalmas, 1882

Broeckina orbitolitoides (Hofker)

Plate 8, figures 14-15

Praesorites orbitolitoides HOFKER, 1930, p. 149, pl. 55, figs. 8, 10-11,

pl. 57, figs. 4,6. - ANDERSEN, p. 86, pl. 19, fig. 1.

Archaias compressus (d'Orbigny). - CUSHMAN, 1930, p. 48, pl., 17, figs.

1, 2.
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Distribution: Very rare. Four specimens were found at one station in

50 feet of water in Biotope IV. It is a member of Biofacies E, and it
has been reported from Recent sediments of the Gulf of Mexico, Trinidad,
and Bermuda.

Subfamily ARCHAIASINAE Cushman, 1927

Genus Archaias Montfort, 1808

Archaias angulatus (Fichtell and Moll)

Plate 9, figures 16-20

Nautilus angulatus FPICHTELL and MOLL, 1798, p. 112, pl. 21.

Archaias angulatus (Fichtell and Moll). - CUSHMAN, 1928, p. 218, pl.

31, fig. 9. - CUSHMAN, 1930, p. 46, pl. 16, figs. 1-3, pl. 17, figs.

3-5. ~ BERMUDEZ and SEIGLIE, 1963, p. 12, pl. 15, fig. 4.

Diagnosis: Test compressed, close coiled; chambers numerous, divided
into series of chamberlets, at right angles to the periphery; sutures
distinct, slightly depressed; wall smooth; aperture a series of pores,

one to each chamberlet, in a median line on the peripheral face.
Dimensions: Qpiameter, 0.50 to 1,50 mm.; thickness, 0.20 to 0,40 mm.

Distribution: Very abundant. This species was found at all but two

stations and therefore spans all water depths and all biotopes. This
species composes over 13 percent of the total population. It is a

member of Biofacies D, and it has been reported from Recent sediments
from throughout the world., It has also been reported in the Miocene

in Puerto Rico and Dominican Republic.
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Genus Cyclorbiculina Silvestri, 1937

Cyclorbiculina compressa (d'Orbigny)

Plate 8, figure 11

Orbiculina compressa D'ORBIGNY, 1839a, p. 66, pl. 8, fig. 4-7.

Archaias compressus (d'Orbigny). - CUSHMAN, 1919, p. 70, pl. 7,

fig., 1. - CUSHMAN, 1930, p. 48, pl. 17, figs. 1, 2.

Cyclorbiculina compressa (d'Orbigny). - SILVESTRI, 1937, p. 88. -

LOEBLICH and TAPPAN, 1964, p. 495, fig. 383.

Remarks: The systematic position of this species and_é. angulatus
is discussed in detail by Ioeblich and Tappan (1964, p. 495) and
Barker (1960, p. 28). Thé distinction between_é. angulatus and C,
compressa is made on the basis of the semiepidermal partitions found
only in C., compressa. This species is often found attached to the

blades of Thallasia testudinum, a common seagrass in the Caribbean-

Antilles region.

Distribution: Very abundant. This species was found at all water depth

and in all biotopes except Biotope II. It is a member of Biofacies D,
and it has been reported from Recent sediments of the Gulf of Mexico,
Caribbean-Antilles region, eastern coast of South America, Bermuda,
eastern coast of the United States, and the Atlantic Ocean. It has also
been reported in the Miocene of Puerto Rico, Jamaica, Florida, and

Panama.
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Genus Amphisorus Ehfenberg, 1840

Amphisorus hemprichii Ehrenberg

Plate 8, figure 12

Amphisorus hemprichii EHRENBERG, 1838, p. 134, pl, 3, fig. 3. - CUSHMAN,

1930, p. 51, pl. 18, figs. 5-7. - BERMUDEZ and SEIGLIE, 1963, pl. 15,

fig. 2.

Distribution: Several specimens were found in water depths of 10 to

100 feet in Biotopes I,  I1I, and IV. It is a member of Biofacies D,
and it has been reported from Recent sediments of Jamaica, British
Honduras, Venezuela, Atlantic Ocean, Indo-Pacific Ocean, and Mediterra-
nean,

Family ALVEOLINIDAE Ehrenberg, 1839

Genus Borelis Montfort, 1808

Borelis pulchra (d'Orbigny)

Plate 8, figure 1

Alveolina pulchra D'ORBIGNY, 1839a, p. 70, pl. 8, figs. 19, 20,

Borelis pulchra (d'Orbigny). - CUSHMAN, 1930, p. 55, pl. 15, figs. 9,

10.

Remarks: This species is impossible to identify without the aid of

thin sections, but L. Hottinger (personal communication) has tentatively
identified this species as B, pulchra., BE. Buichra is fusiform to

spheroidal, with the septula in a continuous line; the chamberlets are
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of equal size without post-septal passage. The aperture is a single

row of rounded holes on the apertural face.

Distribution: Several specimens were found in water depth of 5 to 300

feet in Biotopes III, IV, V, and VI, This species becomes more abundant
in the shallow water around Isla Caja de Muertos and Isla Morillito, It
is a member of Biofacies D, and it has been reported from Recent sedi-

.

ments of Cuba, Bermuda, British Honduras, Jamaica, and southern Florida.

Suborder ROTALIINA Delage and Herouard, 1896
Superfamily NODOSARIACEA Ehrenberg, 1838
Family NODOSARIIDAE Ehrenberg, 1838

Subfamily NODOSARIINAE Ehrenberg, 1838
Genus Nodosaria Lamarck, 1812

Nodosaria catsbyi d'Orbigny

Nodosaria catsbyi D'ORBIGNY, 1839a, p. 16, pl. 1, figs. 8-10.

~ TODD and BRONNIMANN, 1957, p. 31, pl. 5, fig. 4. — BERMUDEZ

and SEIGLIE, 1963, p. 104, pl. 17, fig. 4.

Distribution: Very rare. One specimen was found at one station

in 50 feet of water. It has been reported from Recent sediments of
Cuba, Jamaica, Trinidad, Venezuela, and in the Oligocene of Texas

and ILouisiana.
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Genus Dentalina Risso

Dentalina communis (d'Orbigny)

Plate 9, figure 9

Nodosaria (Dentalina) communis D'ORBIGNY, 1826, p. 254.

Nodosaria communis d'Orbigny. - REUSS, 1845, p. 28, pl. 12, fig. 21.

Denfélina communis d'Orbigny. -~ VAN ANDEL and POSTMA, 1954, p. 210, pl.

1, fig. 13, - DROOGER and KAASSCHIETER, 1958, p. 41. -~ BERMUDEZ and

SEIGLIE, 1963, p. 49, pl. 17, fig. 5.

Distribution: Very rare., One specimen was found at one station in

300 feet of water. It has been reported from Recent sediments of

Trinidad, Venezueia, and the Gulf of Mexico.

Genus Frondicularia Defrance, 1826

Frondicularia sagittula Broeck

Plate 4, figures 28-29

Frondicularia alata d'Orbigny var. sagittula BROECK, p. 113, pl. 2,

figs. 12, 14. - CUSHMAN, 1923, p. 143, pl. 21, fig. 2. — ANDERSEN, 1961

p. 73, pl. 16, figs. 18-21,

Distribution: Very rare. One specimen was found at one station in

600 feet of water. It has been reported from the Recent sediments of
Trinidad, Barbados, Gulf of Mexico, and Bermuda. It has also been

reported in the Miocene of Jamaica.
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Genus Lagena Walker and Jacob, 1798

Lagena gracillima (Seguenza)

Plate 4, figures 7-8

Amphoria gracilima SEGUENZA, 1862, p. 51, pl. 1, fig. 37.

Lagena gracillima (Seguenza), - JONES, PARKER, and BRADY, 1866, p. 45,

pl. 1, figs. 36, 37. - CUSHMAN, 1923, p. 23, pl. 4, fig. 5. - DROOGER

and KAASSCHIETER, 1958, p. 51.

Distribution: Very rare. One specimen was found at one station in 10

feet of water. It has been reported from Recent sediments of the Carib-
“bean-Antilles region, the eastern coast of the United States, Atlantic
Ocean, western coast of South America, coast of New Zealand, Antarctic,

Mediterranean, and the British Isles.

TLagena hispidula Reuss

Plate 4, figures 9-10

Lagena hispidula REUSS, 1858, p., 43, - CUSHMAN, 1923, p. 26, pl. 4,

figs. 7,8. — ANDERSEN, 1961, p. 74, pl. 16, fig. 9.

Distribution: Very rare. One specimen was found at one station in 10
feet of water. It has been reported from Recent sediments of the Carib-

" bean-Antilles region, Gulf of Mexico, coast of Brazil, and Bermuda.
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Lagena striata (d'Orbigny)

Oolina striata D'ORBIGNY, 1839b, p. 21, pl. 5, fig. 12,

Lagena striata (d'Orbigny). - REUSS, 1862, p. 327, pl. 3, figs. 44,45, -

BRADY, 1884, p. 460, pl. 57, figs. 22-24. — CUSHMAN, 1923, p. 54, pl. 10,
fig. 9. - TODD and BRONNIMANN, 1957, p. 31, pl. 5, figs. 12-15. —

BERMUDEZ and SEIGLIE, 1963, p. 94, pl. 17, fig. 9.

Distribution: Very rare. One specimen was found at one station in
50 feet of water. It has been reported from Recent sediments of
Trinidad, Venezuela, southern coast of South America, Atlantic Ocean

and British Isles.

Genus Marginulina d'Orbigny, 1826

Marginulina planata Phleger and Parker

Plate 4, figures 19-21

Marginulina planaté PHLEGER and PARKER, 1951, p. 9, pl. 4, figs. 21, 22,

pl. 5, figs. 1-3. — BERMUDEZ and SEIGLIE, 1963, p. 97, pl. 16, fig. 4.

Distribution: Very rare. One specimen was found at one station in 600

feet in water. It has been reported from Recent sediments of the Gulf

of Mexico and north coast of Venezuela.

Genus Ienticulina Lamarck, 1804

Ienticulina kaczkae Brooks, n. sp.

Plate 9, figure 5
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Derivation of Name: For Mary Kaczka Brooks.

Type specimens: Holotype USNM 000000; paratypes USNM 000000; UH 816.

Type locality: Southern coast of Puerto Rico, sample J-10-600 (dredge

sample of carbonate sandy gravel in 600 feet of water); Latitude 17°

53' 30", Longitude 66° 35' 30".

Diagnosis: This species is distinguished by the lenticular, close coiled
shape, bladed peripheral keel, slightly arched sutures, and trénsparent,
lens-like umbilicus. It is similar to Lenticulina sp. A (page 114, pl. 9,
fig. 4) of this report but L. sp. A has four to five chambers in the

last whorl and has a spine on the periphery of each chamber. It is also

very similar to Lenticulina (Robulus) australis Loeblich but that species

has a bluntly rounded peripheral edge with!a thick keel and eight or

nine chambers in the last-formed whorl.
Materibdl: $outhern coast of Puerto Rico; 39 specimens.

Description: Test lenticular, close-coiled; five to six chambers in
the last whorl; periphery with a thin rounded keel; sutures distinct,
slightly arched, flush with the chambers; wall hyaline, smooth with a
transparent lens-like umbilicus, showing interior chambers; aperture

radiate.
Dimensions: Diameter, 0.61 mm.; thickness, 0.18 mm.

Distribution: Thirty-nine specimens were found in water depths of

5, 10, 25, 75, 100, 300, and 600 feet in Biotopes I, III, and V. It

is a member of Biofacies A.
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Lenticulina sp. A

Plate 9, figure 4

Diagnosis: Test lenticular, close-coiled; four to five chambers in

the last whorl; periphery thin, keeled, with one spine on each chamber;
sutures distinct, slightly raised, arched; wall hyaline, smooth, with

a transparent, lens-like umbilicus, showing interior chambers; aperture

radiate.
Dimensions: Diameter, 0.61 mm.; thickness, 0.18 mm.

Distributicn: Rare. Six specimens were found at three stations in 50

feet of water in Biotope III.

Genus Pseudonodosaria Boomgaart, 1949

. Pseudonodosaria comatula (Cushman)

Nodasaria comata BRADY, 1884, p. 509, pl. 64, figs. 1-5.

Nodasaria comatula CUSHMAN, 1923, p. 83, pl. 14, fig. 5.

Pseudoglandulina comatuld (Cushman). - PHLEGER and PARKER, 1951, p. 10,

pl. 5, fig. 7-9.

Rectoglandulina comatula (Cushman). - LOEBLICH and TAPPAN, 1955, p. 2-4.

~ BARKER, 1960, p. 134, pl. 64, figs. 1-5.

Pseudonodosaria comatula (Cushman). — LOEBLICH and TAPPAN, 1964, p. 522.

-

Diagnosis: Test short, broadly rounded, two to three chambers; sutures
distinct, slightly depressed; wall with longitudinal costae; aperture

terminal, central, radiate.
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Dimensions: Iength, 0,85 to 0,90 mm.; diameter, 0,35 mm,

Distribution: Very rare, Tour specimens were found.at two stations in

50 and 600 feet of water, It has been reported from Recent sediments of
the Gulf of Mexico, eastern coast of the United States, Bermuda, and

southern coast of South America.

Pseudonodosaria sp, A

Plate 8, figure 20

Diagnosis: Test short, broadly rounded; one to two chambers, rounded,
pointed on the end; sutures indistinct; wall thin, transparent, smooth;

" aperture terminal, central, radiate.
Dimensions: Iength, 0.34 mm.; diameter, 0,17 mm.

Distribution: Very rare. One specimen was found at one station in 50

feet of water.

Superfamily BULIMINACEA Jones, 1875
Family BOLIVINITIDAE Cushman, 1927

Genus Brizalina Costa, 1856

Brizalina lowmani (Phleger and Parker)

Plate 4, figures 1-3.

Bolivina lowmani PHLEGER and PARKER, 1951, p. 13, pl. 6, figs. 20, 21,
~ TODD and BRONNIMANN, 1957, p. 33, pl. 8, fig. 18. - BERMUDEZ and

SEIGLIE, 1963, p. 23, pl. 19, fig. 6.
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Diagnosis: Test small, biserial; chambers numerous, eight to ten pairs;
sutures distinct, slightly depressed; wall finely perforate, smooth;

aperture an elongate, narrow slit.

Dimensions: Length, 0.14 to 0.20 mm.; width, 0.07 to 0,12 mm.;

thickness,; 0.03 to 0,05 mm.

Remarks: The species of Brizalina found in this study have retral pro-

cesses or backward projecting chamber overlaps.

Distribution: Very rare. Two specimens were found at two stations in

75 and 100 feet of water in Biotope IV, It is a member of Biofacies E,
and it has been reported from Recent sediments of the Gulf of Mexico,

British Honduras, Trinidad, and Venezuela.

Brizalina pacifica (Cushman and McCulloch)

Plate 4, figures 13-15

Bolivina acerosa Cushman var. pacifica CUSHMAN and McCULLOCH, 1942,

p. 185.

Bolivina pacifica (Cushman and McCulloch). - UCHIO, 1960, pl, 7, fig. 2.

Distribution: Very rare. One specimen was found at one station in 50

feet of water in Biotope IV. It has been reported from Recent sediments

of British Honduras and the western coast of the United States.
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Brizalina straitula (Cushman)

Plate 4, figures 4-6

Bolivina straitula CUSHMAN, 1922, p. 27, pl. 3, fig. 10. - TODD and

BRONNIMANN, 1957, p. 34, pl. 8, figs. 12-16. - BERMUDEZ and SEIGLIE,

1963, p. 27, pl. 19, fig. 2.

Remarks: This species closely resembles B. lowmani and the two could

be ecotypic variants.

Distribution: Very rare. Three specimens were found at three stations

in water depths of 25 to 50 feet in Biotopes III and IV. It is a member
of Biofacies G, and it has been reported from Recent sediments of
~southern Florida, British Honduras, Trinidad, Venezuela, and in the

Miocene of Jamaica.

Brizalina variablis (Williamson)

Plate 4, figures 16-18

Textularia variablis WILLIAMSON, 1858, p. 76, pl. 6, figs. 162, 183.

Bolivina variablis (Williamson). - CHASTER, 1890-91, p. 59, 69. - CUSHMAN,

1922, p. 49, pl. 4, fig. 3. - PARKER, 1952, p. 445, pl. 4, fig. 12. - TODD
and BRONNIMANN, 1957, p. 35, pl. 8, fig. 31. — BERMUDEZ and SEIGLIE, 1963,

p. 28, pl. 19, fig. 5.

Remarks: B. variablis is similar to Loxostomum mayori but does not

have the longitudinal striations or the depressed sutures of L. mayori.
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Distribution: Very rare. Seven specimens were found at five stations

in water depths of 25 to 100 feet in Biotopes I, II, III, and IV. It
has been reported from Recent sediments of British Honduras, Trinidad,

Venezuela, Gulf of Mexico, and the British Isles.

Family BULIMINIDAE Jones, 1875
Subfamily PAVONININAE Eimer and Fickert, 1899

Genus Reusseila Galloway, 1933

Reussella atlantica Cushman

Plate 8, figure 19

Reussella spinulosa (Reuss) var. atlantica CUSHMAN, 1947, p. 91, pl. 20,

figs. 6, 7.

Reussella atlantica Cushman. - PHLEGER and PARKER, 1951, p. 18, pl. 8,

figs. 8, 9. — DROOGER and KAASSCHIETER, 1958, p. 63, map fig. 26.

Diagnosis: Test pyramidal, triserial; chambers inflated: sutures distinct,
depressed; wall perforate, finely striate; periphery sharply angled;

aperture basal in final chamber with internal tooth plate.
Dimensions: Length, 0.25 to 0.30 mm.

Distribution: Several specimens were found throughout the area at all

water depths. It is a member of Biofacies D, and it has been reported
from Recent sediments of the Gulf of Mexico, British Honduras, Trinidad,

Bermuda, and the Atlantic Ocean.
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Family UVIGERINIDAE Haeckel, 1894
Genus Uvigerina d’Orbigny, 1839a

—R

Univerina perigrina Cushman

Plate 4, figures 11-12

Univerina perigrina CUSHMAN, 1923, p. 166, pl, 42, figs. 7-10. -

PHIEGER and' PARKER, 1951, p. 18, figs. 22, 24-26. - DROOGER and
KAASSCHIETER, 1958, p. 77, map fig. 34. - BERMUDEZ and SEIGLIE, p. 189,

pl. 18, fig. 5.

Distribution: Rare, Iight specimens were found at one station in 60C

feet of water in Biotope V., It is a member of Biofacies A, and it has
been reported from Recent sediments of the Gulf of Mexico, Trinidad,
Venezuela, and the northeastern coast of the United States. It has also

been reported in the Oligocene of Puerto Rico,

Genus Sagrina d'Orbigny , 1839a

Sagrina puchella d'Orbigny

Sagrina puchella D'ORBIGNY, 1839%a, p. 150, pl, 1, figs. 23, 24,

Bolivina puchella (d'Orbigny). - CUSHMAN, 1922b, p. 25, pl. 1, figs.

8, 9.

Diagnosis: Test triserial in early stages, later becoming biserial;
chambers elliptical, slightly inflated; sutures distinct, slightly
depressed; wall with fine longitudinal costae; aperture terminal,

elliptical.
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Dimensions: Length, 0.30 to 0.40 mm.

Remarks: Although this species is very rare in this study area, it has
been reported abundant in the shallow lagoons and mangrove swamps of

other areas.

Distribution: Very rare. One specimen was found at one station in 50 feet

of water. It has been reported from Recent sediments of Cuba, Jamaica,

Virgin Islands, southern Florida, and British Honduras.

Genus Trifarina Cushman, 1923

Trifarina bella (Phleger and Parker)

Angulogerina bella PHLEGER and PARKER, 1951, p. 12, pl. 6, figs. 7,8.

- ANDERSEN, 1961, p. 91, pl. 20, fig. 13.

Remarks: T. bella is similar to T. bradyi but the chambers of T. bradyi

are not angular.

Distribution: Very rare. Four specimens were found at three stations at

75, 100, and 600 feet in Biotopes IV and V. It is a member of Biofacies
E, and it has been reportedufrom Recent sediments of the Gulf of Mexico

and British Honduras.

Superfamily DISCORBACEA Ehrenberg, 1838
Family DISCORBIDAE Ehrenberg, 1838

Subfamily DISCORBINAE, Ehrenberg, 1838
Genus Discorbis Lamarck, 1804

Discorbis sp. cf. D. australis Parr

Plate 5, figures 6-8
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Rosalina valvulata D'ORBIGNY, 1826, p. 271.

Discorbina valvulata (d'Orbigny). - JONES and PARKER, 1872, p. 114.

Discorbis valvulata (d'Orbigny). - CUSHMAN, 1926, p. 78.

Discorbis australis PARR, 1932, p. 227, pl. 22, fig. 31.

Diagnosis: Test trochospiral, biconvex slightly recurved on ventral
side; chambers dérsally evolute, ventrally involute; sutures distinct,
slightly depressed; wall'coarsely perforate, smooth; aperture a slit
on the interior margin at the last chamber, with a slight lip, extending

to but not into the dorsal side.
Dimensions: Diameter, 0.25 to 0.35 mm; thickness, 0.06 mm,

Distribution: Several specimens were found in water depths from 25 to

600 feet in Biotopes III, IV, and V., It is a member of Biofacies E.

Discorbis australis has been reported from Recent sediments of southern

Australia.

Discorbis mira Cushman

Plate 10, figures 1-2

Discorbina turbo BRADY, 1884, p. 642, pl. 87, fig. 8.

Discorbis mira CUSHMAN, 1922b, p. 39, pl. 7, figs. 10, 11. - CUSHMAN,

1931, p. 25, pl. 5, figs. 5, 6. — BERMUDEZ, 1935, p. 205, pl. 15, figs.
1-5. — BERMUDEZ, 1949, p. 239, pl. 15, figs. 28-30,

Discorbina mira (Cushman). - BERMUDEZ and SEIGLIE, 1963, p. 51, pl. 22,

fig. 4

Diagnosis: Test trochospiral, plano-convex dorsally evolute, forming

a cone, ventrally involute, the last-formed whorl consists of five to
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six chambers, umbilicus slightly raised; sutures slightly curved, depressed;
periphery slightly lobate; wall coarsely punctate, smooth; aperture an

elongate slit on the interior margin of the last chamber.
Dimension: Diameter, 0.55 to 0.60 mm,

Distribution: Abundant. This species was found in abundance in water

depths of 25 to 100 feet in Biotopes II1I and IV. It is a member of Bio-
facies D, and it has been reported from shallow-water Recent sediments
ofAsouthern Florida, Venezuela, British Honduref, Bermuda, Cuba, and

the coast of Brazil. It has also been reported from the Miocene of

Florida and Dominican Republic.

Discorbis rosea (d'Orbigny)

Plate 10, figures 3-4

Rotalia rosea D'ORBIGNY, 1826, p. 272,

Truncatulina rosea (d'Orbigny). - BRADY,‘1884, p. 667, pl. 3, figs, 9-11.

Rotorbinella rosea (d'Orbigny). - BANDY, 1944, p. 372.

Discorbina rosea (d'Qrbigny). - BARKER, 1960, p. 198, pl. 96, fig. 1.

Remarks: This species is distinguished by its pink pigmentation and
by the ornament of short spines on the dorsal side. It has been reported

in association with coarse sediments accumulating in current-swept areas.

Distribution: Very abundant. This species was found at all depths in

the area and in all biotopes. It comprises over 10 percent of the total
population, and it is & member of Biofaces D. It is a conspicuous ele-
ment in the pink sandy beaches and reefs from Recent sediments of Cuba,

British Honduras, and Puerto Rico.
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Genus Neoconorbina Hofker, 1951

Neoconorbina terquemi (Rzehak)

Plate 9, figures 7-8

_Rosalina orbicularis TERQUEM, 1876, p, 166, pl. 9, fig. 4.

Discorbina orbicularis (Terquem), -~ BRADY, 1884, p, 182, pl. 88, figs,

4-8,

Discorbina terquemi RZEHAK, 1888, p. 228,

Neoconorbina terquemi (Rzehak). - HOFKER, 1951, p. 435, - BARKER, 1960,

p. 182, pl. 88, figs. 4-8. - ANDERSEN, 1961, p. 102, pl. 21, fig. 5.

Rosalina terquemi (Rzehak). - BERMUDEZ and SEIGLIE, 1963, p. 150, pl.

22, fig. 1.

Remarks: This species has been reported attached to algae and sea grasses

in the lagoons and throughout carbonate platform and shoal areas.

Distribution: Several specimens were found at six stations in water

depths from 25 to 100 feet in Biotopes I, II, and IV. It is a member
of Biofacies C and it has been reported frou Recent sediments of the
Gulf of Mexico, British Honduras, Venezuela, Bermuda, Atlantic Ocean,

South Pacific Ocean, and the north coast of Australia.

Genus Rosalina d'Orbigny, 1826

Rosalina floridana (Cushman)

Plate 5, figures 12-14
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Discorbis globularis HERON-ALLEN and EARLAND (not d'Orbigny), 1915, p.
694, pl. 51, figs. 36-39.

Discorbis floridana CUSHMAN, 1922b, p. 39, pl. 5, figs. 11, 12. -

PHIEGER and PARKER, 1951, p. 20, pl. 10, figs. 5-7. —.DROOGER and
KAASCHTETER, 1958, p. 42, pl. 2, fig. 6. - BERMUDEZ and SEIGLIE, 1963

p. 53, pl. 22, fig. 2.

Rosalina floridana (Cushman). -~ PARKER, 1954, p. 524, pl. 8, figs. 19,

20.

Distribution: Rare. Twelve specimens were found at five stations in
water depths from 10 to 100 feet in Biotopes I, II, and IV.‘ It is a
member of Biofacies E, and it has been reported from Recent sediments
of the Gulf of Mexico, British Honduras, Trinidad, Venezuela, Bermuda,
and the coast of Brazil. It has also been reported from the Miocene of

Dominican Republic.

Rosalina subauracana (Cushman)

Plate 5, figures 9-11

Discorbis subanracana CUSHMAN., 19224 p. 41, pl. 7, figs. 1, 2. -

CUSHMAN. 1931, pl 32, pl. 7, fig. 2.

Diagnosis: Test biconvex, ventral side slightly convex, dorsal side
arched; chambers rouﬁded, six to seven chambers in the last whorl;
sutures distinct, curved, slightly depressed; wall finely perforate,

smooth; aperture at the base of the last chamber on the ventral side.
Dimensions: Diameter, ¢.30 to 0.40 mm.

Distribution: Twenty-five specimens were found at eight stations in
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water depths from 10 to 100 feet in Biotopes I, III, and .IV, It is a
member of Biofacies E, and it has been reported from Recent sediments
of'southern Florida, Cuba, British Honduras, and the eastern coast of
the United States. It has also been reported from the Eocene of the

southeastern United States and the Miocene 6f Florida.

Subfamily' BAGGININAE Cushman, 1927
Genus Cancris Montfort, 1808

Cancris oblongus (d'Orbigny)

Plate 9, figures 13-14

Nautilus auricula FICHTELL and MOLL, 1803, p. 108, pl. 20, figs. a-c

Valvulina oblinga D'ORBIGNY, 1839c, p. 136, pl. 1, figs. 40-42

Pulvinulina oblonga (d'Orbigny). ~ WILLIAMSON, 1858, p. 51, pl. 4, figs.

98-100,

Cancris auricula (Fichtell and Moll), - CUSHMAN, 1931, p. 72, pl. 15,

fig. 1.

Cancris oblongus (d'Orbigny) . - PHLEGER and PARKER, 1951, p. 20, pl. 9,

figs. 17-19.

Diagnosis: Test trochospiral, elongate, with chambers rapidly en-
larging, dorsal side evolute, ventral side slightly open; periphery
keeled; chambers rounded, the last chamber triangular in cross-section;
sutures distinct; wall finely perforate, smooth; aperture a slit on the

last chamber on the ventral side projecting into the umbilicus.

Dimensions: Length, 0.80 to 0.95 mm; width, 0.40 to 0,45 mm.
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Remarks: This species is similar to C, sagra, and many writers have

included the two together. C, oblongus is separated in this study on

the basis of the enlarged final chamber.

Distribution: Very rare. One specimen was found at one station in

600 feet of water, It has been reported from Recent sediments of the

Gulf of Mexico, coast of western Europe, and the coast of South Africa,

Cancris sagra (d'Orbigny)

Plate 10, figures 11, 16

Rosalina sagra D'ORBIGNY, 183%a, p. 77, pl. 5, figs. 13-15,

Pulvinulina sagra (d'Orbigny). - CUSHMAN, 1918, p. 70, pl. 24, fig. 6.

Cancris sagra (d'Orbigny). — CUSHMAN, 1931, p. 74, pl. 15, fig. 2. -

DROOGER and KAASSCHIETER, 1958, p, 34, map fig. 9.

Cancris sagrai (d'Orbigny). - BERMUDEZ and SEIGLIE, 1963, p. 39, pl. 25,

fig. 1.

Distribution: Rare., Seven specimens were found at three stations in

water depths of 25, 75, and 300 feet in Biotopes II, III, and V. It is
a member of Biofacies A, and it has been reported from Recent sediments
of the Gulf of Mexico, British Honduras, southern Florida, Trinidad,
Yenézuela,'and the eastern coast of Soufh America.” It has also been
reported in the Eocene of Iouisiana, the Oligocene of Mexico, Cuba, and

Puerto Rico, and the Miocene of Florida and Haiti.
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Family SIPHONINIDAE Cushman, 1927
Genus Siphonina Reuss, 1850

Siphonina pulchra Cushman

Plate 8, figures 7-8

Siphonina pulchra CUSHMAN, 1919, p. 42, pl. 14, fig. 7. - CUSHMAN, 1931,

p. 69, pl. Y4, figs. 2,3. - BERMUDEZ, 1949, p. 243, pl. 16, figs. 34, 36.
— BERMUDEZ and SEIGLIE, 1963, p. 155, pl. 24, fig. 4.

Siphonina reticulata CUSHMAN (not Czjzek), 1919, p. 42.

Remarks: This species is similar to S. reticulata, and many writers
include them as one species. Other writers have separated them into
two species on the basis of the thicker wall, more evenly scattered

large pores, and more rounded periphery of S. pulchra.

Distribution: Common. This species was found at all depths and in all

biotopes except Biotope II and VI. It is a member of Biofacies D, and
it has been reported from Recent sediments of the Gulf of Mexico, and the
coast of Brazil. It has also been reported from the Miocene and Pliocene

of Cuba.

Family ASTERIGERINIDAE d'Orbigny. 1839a

Genus Asterigerina d'Orbigny, 1839a

Asterigerina carinata d'Orbigny

Plate 10, figures 6-7
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. Asterigerina carinata D'ORBIGNY, 1839a, p. 118, pl, 5, fig. 23, pl. 6,

figs. 1, 2. - CUSHMAN, 1931, p. 77, pl. 15, figs. 4, 5. - BERMUDEZ,

1949, p. 265, pl. 19, figs, 31-33. - BERMUDEZ and SEIGLIE, 1963, p. 17.

Distribution: Abundant, This species was found at all depths and in

all biotopes excpet Biotope VI, It is a member of Biofacies D, and it
has been reported from Recent sediments of the Gulf of Mexico, Cuba,
British Honduras, Venezueia, and the coast of southeastern United States.

It has also been reported in the Miocene of Dominican Republic.

Superfamily SPIRILLINACEA Reuss, 1862
Family SPIRILLINIDAE Reuss, 1862

Subfamily SPIRILLININAE Reuss, 1962
Genus Spirillina Ehrenberg, 1843

Spirillina decorata Brady

Spirillina decorata BRADY, 1884, p, 633, pl. 85, figs. 22, 25, - CUSHMAN,

1931, p. 9, pl. 2, fig. 3. - PHIEGER and PARKER, 1951, p. 24, pl. 13,

fig. 1. - BARKER, 1960, p. 176, pl, 85, figs. 22-25,

Diagnosis: Test discoidal, bilaterally symmetrical, a tube of five
to seven convolutions; periphery a thin rounded keel; wall pitted

and furrowed; apertufe triangular.

Dimensions: Diameter, 0,80 to 0,85 mm.

Distribution: Very rare. Four specimens were found at two stations in
water depths of 25 to 50 feet in Biotope II, It has been reported from

Recent sediments of the Gulf of Mexico, Azores, southern coast of South
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_ America, western coast of Africa, and the Canary Islands.

Spirillina limbata Brady

Spirillina limbata BRADY, 1879, p. 278, pl. 8, fig. 26. - CUSHMAN, 1931,

p. 7, pl. 2, fig. 2. - BARKER, 1960, p. 176, pl. 85, figs. 18-21,

Diagnosis: Test planispiral, thin, discoidal, a tube of fourteen to
eighteen convolutions, slightly concave; periphery flat; wall smooth;

aperture rounded.
Dimensions: Diameter, 0.65 to 0,70 mm,

Distribution: Very rare. One specimen was found at one station in 100

feet of water. It has been reported from Recent sediments of British

Honduras, Atlantic Ocean, coast of Brazill, and the Indo-Pacific region.

Superfamily ROTALIACEA Ehrenberg, 1839
Family ROTALIADEA Ehrenberg, 1839

Subfamily ROTALINAE Ehrenberg, 1839
Genus Ammonia Brunnich, 1772

Ammonia beccarii (Limme)

Plate 10, figures 5, 10

14
Nautilus beccarii LINNE, 1758, p. 710,

Ammonia beccarii (Linne). - BRUNNICH, 1772, p. 246.

Streblus beccarii (Linné). - FISCHER, 1819, p. 75. - BARKER, 1960,

p. 220, pl. 107, fig. 2. - BERMUDEZ and SEIGLIE, 1963,
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Rotalia beccarii (Linné). - WILLIAMSON, 1858, p. 48, pl. 4, figs. 90-

92, - CUSHMAN, p. 58, pl. 12, figs, 1-7, pl. 13, figs. 1, 2. - PHLECER

and PARKER, 1951, p. 23, pl. 12, fig. 7.

Distribution® Abundant, This species was found in the shallow water

depths of 5 to 50 feet in the nearshore area and around Isla Caja de
Muertos in Biotopes I, II, III, and IV, It is a member of Biofacies D, and
it has been reported from Recent sediments throughout the world. It has

also been reported in the Miocene, Pliccene and Pleistocene of the south-

eastern United States.in nearshore lagoon and mangrove deltaic areag

Family ELPHIDIIDAE Galloway, 1933
Subfamily ELPHIDIINAE Galloway, 1933

Genus Elphidium Montfort, 1808

Elphidium alvarezianum (d'Orbigny)

Polystomella alvareziana D'ORBIGNY, 1839b, p. 31, pl. 3, figs. 11, 12,

Elphidium alvarezianum (d'Orbigny). - CUSHMAN, 1930, p. 18, pl. 7,

figs, 1-3.

Diagnosis: Test planispiral, compressed; chambers not inflated, eight
to ten in the final whorl; periphery rounded; sutures slightly depressed,
retral processes short and broad; wall perforate, smooth; aperture

several pores at base of apertural face.
Dimensions: Diameter, 0.50 to 0,60 mm,; thickness, 0.15 to 0.20 mm,

Distribution: Very rare. Two specimens were found at one station

in 50 feet of water. It has been reported from Recent sediments from

the coast of South America as far south as Argentina and as far north



131

as the eastern coast of Venezuela.

Elphidium lanieri (d'Orbigny)

Plate 10, figure 8

Polystomella lanieri D'ORBIGNY, 1839a, p. 54, pl. 7, figs. 12, 13,

Elphidium lanieri (d'Orbigny). - CUSHMAN, 1930, p. 23, pl. 9, fig. 7.

[y

- HOFKER, 1964, p. 113, fig. 271,

Remarks: It has been reported that this species is adapted to areas

of wave and current activity.

Distgibution: Rare, Six specimens were found at two stations in

water depths of 25 and 100 feet in Biotopes III and V. It is a member
- of Biofacies C, and it has been reported from Recent sediments of
Cuba, Puerto Rico, and British Honduras. It has also been reported

in the Oligocene of Puerto Rico and the Miocene of TFlorida and Cuba.

Elphidium lessonii (d'Orbigny)

Plate 10, figure 12

Polystomella lessonii D'ORBIGNY, 1826, p. 284. -~ D'ORBIGNY 1839b,

p. 29, pl. 8, figs. 1, 2.

Polystomella macella BRADY (not Fichtell and Moll), 1884, pl. 110, fig,

9 (not 8, 10, 11),

Elphidium lessonii (d'Orbigny). - CUSHMAN, 1930, p. 22, pl. 9, figs.

1-4, - BARKER, 1960, p. 228, pl. 110, fig. 9.

Diégnosis: Test planispiral, large, compressed; periphery rounded,



slightly lobate; sixteen to eighteen chambers in last whdrl, slightly
inflated, umbilicus not umbonate; sutures sigmoid, marked with retral
processes, depressed; wall smooth; aperture, a series of rounded

pores on the base of the apertural face.
Dimensions: Diameter, 0.72 to 0,80 mm.; thickness, 0,25 mm,

Remarks: This species is distinguished from E. lanieri by the less

prominent retral processes and the sigmoid character of the sutures,

Distribution: Very rare. One specimen was found at one station in

50 feet of water. It has been reported from Recent sediments of the

South Atlantic Ocean along the coast of South America,

Genus Cellanthus Montfort, 1808

Cellanthus discoidale (d'Orbigny)

Plate 10, figure 9

Polystomella discoidale D'ORBIGNY, 183%a, p., 56, pl. 6, figs. 23, 24,

Elphidium discoidale (d'Orbigny). - CUSHMAN, 1930, p. 22, pl. 8, figs.

8, 9. - TODD and BRONNIMANN, 1957, p. 39, pl. 6, figs. 8, 9. - BERMUDEZ

and SEIGLIE, 1963, p. 57, pl. 28, fig. 5.

Rémarks: This species resembles E, lanieri and is distinguished from
it by the less prominent retral processes, more distinct umbilicus,

and more depressed sutures,

Distribution: Rare., Nine specimens were found at three stations in

water depths from 25 to 75 feet in Biotopes III and IV, It is & member
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of Biofacies C, and it has been reported from Recent sediments of the

Gulf of Mexico, Cuba, Jamaica, British Honduras, Trinidad, and Venezuela.

Genus Cribroelphidium Cushman and Bronnimann, 1948

Cribroelphidium poeyanum (d'Orbigny)

Plate 10, figure 13

Polystomella pocyanum D'ORBIGNY, 1839a, p. 55, pl. 6, figs. 25, 26,

Elphidium poeyanum (d'Orbigny). - CUSIMAN, 1930, p. 25, pl. 10,

figs., 4, 5, -~ CUSHMAN, 1937, p. 54, 55, pl. 14, figs. 25, 26, -~ TODD
and BRONNIMANN, 1957, p. 39, pl. 7, figs, 2-4. - DROOGER and
KAASSCHIETER, 1958, p. 43, map fig. 14. - BERMUDEZ and SEIGLIE,

1963, p. 59, pl. 28, figs. 1-3.

Distribution: Abundant. This species was found at all depths and

at all biot9Pes except Biotope VI. It is a member of Biofacies D,

and it has been reported from Recent sediments of the Gulf of Mexico,
Cuba, Jamaica, British Honduras, Trinidad, and Venezuela. It has also
been reported in the Miocene of Puerto Rico and the eastern coast of

the United States,

Family NUMMULITIDAE Blainville, 1825

Subfamily CYCLOCLYPEINAE Butschli, 1880

Genus leterostegina d'Orbigny

Plate 5, figures 15-16.
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Heterostegina antillarum D'ORBIGNY, 1839a, p. 121, pl., 7, Figs. 24,

25, - CUSHMAN, 1930, p. 33, pl., 12, figs. 1, 2, - DROOGER and

KAASSCHIETER, 1958, p. 50, map fig. 18.

Distribution: Several specimens were found in water depths from 25

to 300 feet in Biotopes III, IV, V, and VI, It is a member of Biofacies
D, and it has been reported from Recent sediments of Cuba, Brazil, Puerto

Rico, and Trinidad.

Superfamily GLOBIGERINACEA Carpenter, Parker, and Jones, 1862
Family HANTKENINIDAE Cushman, 1927

Subfamily HASTIGERININAE Bolli, Ioeblich and Tappan, 1957
* Genus Hastigerina Thomson, 1876 .

Hastigerina aequilateralis (Brady)

Globigerina aequilateralis BRADY, 1879, p. 71. - CUSHMAN, 1924, p. 25,

pl. 4, figs. 7, 8.

Globigerinella aequilateralis (Brady). - CUSHMAN, 1927, p. 87, pl. 19,

fig., 7. - BRADSHAW, 1959, p. 38, pl. 7, figs. 1-2. - BE and HAMLIN,
1967, p. 101, fig. 18.

Hastigerina aequilateralis (Brady). - BOLLI, LOEBLICH, and TAPPAN, 1957,

p. 29, pl. 22, figs. 1-2. - BARKER, 1960, p. 166, pl. 80, figs. 18-21,

Distribution: Very rare. Three specimens were found at one station

in 600 feet of water. It is a member of Biofacies A, and it has been
reported from Recent sediments of the Gulf of Mexico, the Caribbean-
Antilles region, Atlantic Ocean, and the Pacific Ocean. It has also

been reported in the Miocene of Trinidad and Venezuela.
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. Family GIOBOROTALIIDAE Cushman, 1927

Subfamily GLOBOROTALIINAE Cushman, 1927

Genus Globorotalia Cushman, 1927

Globorotalia hirsuta (d'Orbigny)

Rotalina hirsuta D'ORBIGCNY, 1839a, p. 131, pl. 1, figs. 37-39.

Globorotalia hirsuta (d'Orbigny). - CUSHMAN, 1931, p. 99, pl. 17,
fig. 6. - BRADSHAW, 1959, p. 44, pl. 8, figs. 1-2. - BE and HAMLIN,

1967, p. 103, fig. 38,

Distribution: Several specimens were found in water depths of 300 to

600 feet in Biotope V, It is a member of Biofacies A, and it has
been reported from Recent sediments of the Caribbean-Antilles region,
Atlantic Ocean, Pacific Ocean, and the Southern Ocean. It has also

been reported in the Pliocene of Cuba.

Globorotalia menardii (d'Orbigny)

Rotalia menardii D'ORBIGNY, 1826, p. 273. - BANNER and BLOW, 1960,

p. 31, pl. 6, fig. 2.

Rotalina cultrata BAILEY, 1851, p. 11, pl. 4, figs. 14-16.

Pulvinulina repanda var., menardii PARKER and JONES, 1865, p. 394,

pl. 16, figs. 35-37.

Pulvinulina menardii var., cultrata BROECK, 1876, p. 141, pl. 3, figs.

13, 15,

Globorotalia menardii (d'Orbigny) - CUSHMAN, 1927, p. 175. - BRADSHAW,

1959, p. 44, pl. 8, figs. 3-4. - BE and HAMLIN, 1967, p. 103, fig. 34.

Globorotalia cultrata (d'Orbigny). - PARKER, 1962, p. 235, pl. 5, figs. 3-5.
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~ Distribution: Common. This species was found at five stations in

water depths of 25, 100, 300, and 600 in Biotopes I, IV, and V. It is
a member of Biofacies A, and it has been reported from Recent sediments
of the Gulf of Mexico, Caribbean-Antilles region, Atlantic Ocean, and
Pacific Ocean. It has also been reported in the Oligocene of Mexico
and Cuba, the Miocene of Trinidad, Florida, Haiti, Puerto Rico, and

Venezuela.

Globorotalia truncatulinoides (d'Orbigny)

Rotalina truncatulinoides D'ORBIGNY, 1839a, p. 132, pl. 2, figs., 25-27.

Pulvinulina truncatulinoides (d'Orbigny). - PARKER and JONES, 1865, p.

398, pl. 16, figs. 41-43. .

Pulvinulina repanda, var. menardii subvar. micheliniana PARKER and

JONES, 1865, p. 396, pl. 14, fig. 16, pl. 16, figs. 41-43, (not

Rotalina micheliniana d'Orbigny).

Globorotalia truncatulinoides (d'Orbigny). - CUSHMAN, 1927, p. 176.

- CUSHMAN, 1931, p. 97, pl. 17, fig. 4a-c, -BRADSHAW, 1959, p. 44,

pl. 8, fig. 7-8. -BE and HAMLIN, 1967, p. 103, fig. 30,

Distribution: Two specimens were found at one station at 600 feet in

depth. This species is the least abundant of the planktonic Foraminifera
in this area, However, at a sample station in the Atlantic Ocean off
Bermuda at a depth of 3800 meters, the writer (Morse and Brooks, 1971,

in press) has observed that G. truncatulinoides makes up over 53 percent

of the total planktonic foraminiferal population. It is not inferred

that depth is the contributing factor to the abundance of G. trunca-

tulinoides or any of the other planktonic Foraminifera. Seasonal migra-

tion by prevailing oceanic currents (Be, 1960) appears to be a more
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likely answer to the.abundance frequencies of planktonic populations.

G. ftruncatulinoides has been reported from the Gulf of Mexico, Caribbean-

Antilles region, Atlantic Ocean, and Pacific Ocean. It has also been

reported in the Miocene of the southeastern United States.

Family GLOBIGERINIDAE Carpenter, Parker, and Jones, 1862

Subfamily GLOBIGERININAE Carpenter, Parker, and Jones, 1862

Genus Globigerina d'Orbigny

Globigerina bulloides d'Orbigny

Clobigerina bulloides D'ORBIGNY, 1826, p. 277. - DROOGER and

_ KAASSCHIETER, 1958, p. 84, pl. 4, fig. 16, pl. 5, fig. 3. — BE and

HAMLIN, 1967, p. 98, fig. 8.

Distribution: Rare. Nine specimens were found at six stations in

water depths of 10 to 300 feet in Biotopes .1, II, IV, and V. It is a
member of Biofacies F. It has been reported from Cretaceous to Recent

sediments throughout the world.

Globigerina conglomerata Schwager

Globigerina conglomerata SCHWAGER, 1866, p. 255, pl. 7, fig. 113. -

" CUSHMAN, 1927, p. 172.

Globigerina detertrei D'ORBIGNY,'1839a, p. 95, pl. 4, figs. 19-21. -

CUSHMAN, 1924, p. 11.

Distribution: Very rare. Three specimens were found at one station

in 600 feet of water in Biotope V. It is a member of Biofacies F, and

it has been reported from Recent sediments of the Caribbean-Antilles region.
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~ Globigerina eggeri Rhumbler

Globigerina dubia EGGER, 1857, p. 281, pl, 9, figs. 7-9. - BRADY,

1884, p. 595, pl. 79, fig. 17.

Globigerina conglomerata SCHWAGER, 1866, p. 255, pl. 7, fig. 133.

Globigerina eggeri RHUMBLER, 1900, p. 19. - BERMUDEZ and SEIGLIE,

1963, p. 67.

Distribution: Common. This species was found at three stations in

water depths of 300 to 600 feet in Biotope V. It is a member of
Biofacies A, and it has been reported from Recent sediments of the
Gulf of Mexico, Caribbean-Antilles region, Atlantic Ocean, and

Pacific Ocean.

Globigerina radians Egger

Globigerina radians EGGER, 1895, p. 362, - DROOGER and KAASSCHIETER,
1958, p. 84, pl. 4, fig. 24, pl. 5, fig. 6, - BERMUDEZ and SEIGLIE, "

1963, p..69.

Distribution: Rare. Three specimens were found at one station in 600

feet of water. It is a member of Biofacies A, and it has been reported
from Recent sediments of the Caribbean-Antilles region, Atlantic Ocean,

and Pacific Ocean.

Globigerinoides ruber (d'Orbigny)
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Globigerina rubra D'ORBIGNY, 1839a, p. 82, pl. 4,figs. 12-14, -

CUSHMAN, 1924, p. 15, pl. 3, figs. 4-7.

Globigerinoides rubra (d'Orbigny). - BRADSHAW, 1959, p. 42, pl. 7,

figs. 12-13.

’

Globigerinoides ruber (d'Orbigny),-BE, 1959, pl. 2, figs. 16-17. - BE

and HAMLIN, 1967, p. 100, fig. 10,

.

Distribution: This abundant species is found at all water depths

and in all biotopes except Biotope VI,.It is a member of Biofacies A,
and it has been repbrted from Recent sediments from throughout the world.
It has also been reported in the Miocene in the southeastern United

States and Trinidad.

Globigerinoides sacculifera (Brady)

Globigerina sacculifera BRADY, 1877, p. 535, - CUSHMAN, 1924, p. 21,

pl. 4, figs. 1-6, - BANNER and BIOW, 1960, p. 21, pl. 4, figs. 1

(lectotype), 2.

Globigerinoides sacculifera (Brady).- CUSHMAN and JARVIS, 1930, p. 366,

pl., 84, fig. 4. - PARKER, PHIEGER, and PIERSON, 1953, p. 16, pl. 2,
figs. 5-6., - TODD, 1964, p, 1083, pl. 290, figs. 7-8., - BERMUDEZ and
SEIGLIE, 1963, p. 79.

Globigerinoides quadrilobatus sacculifer (Brady). - PARKER, 1962, p.

299, pl. 3, figs. 6-10,

Globigerinoides trilobus (Reuss), forma typica BOLTOVSKOY, 1964, p. 13,

pl. 2, figs. 6-9.

Globigerinoides trilobus (Reuss), forma sacculifera (Brady). -

BOLTOVSKOY, 1964, p. 15, pl. 3, fig. 2.

Globigerinoides tribobus trilobus (Reuss). - CIFELLI, 1965, p. 36, pl.

9, figsu 1"’30
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Distribution: Four specimens were found at one station in 300 feet of

water. It is a member of Biofacies A, and it has been reported from
Recent sediments from throughout the world. It has also been reported

in the Miocene of Jamaica.

Subfamily ORBULININAE Schultze, 1854

.~

Genus Orbulina d'Orbigny, 1839

Orbulina universa d'Orbigny

Orbulina universa D'ORBIGNY, 1839a, p. 3, pl. 1, fig. 1. - CUSHMAN,

1924, p. 29, pl. 5, figs. 2-9. - PROOGER and KAASSCHIETIR, 1958, p. 86.

— BE and HAMLIN, 1967, p. 102, fig. 26.

Distribution: Several specimens were found in water depths from 100 to

600 feet in Biotope V. It is a member of Biofacies A, and it has been
reported from Miocene through Recent sediments from throughout the

world.

Genus Candeina d'Orbigny 1839

Candeina nitida d'Orbigny

Candeina nitida D'ORBIGNY, 183%9a, p. 107, pl. 2, figs. 27-28, -~ CUSHMAN,
1924, p. 35, pl. 5, fig. 1. - DROOGER and KAASSCHIETER, 1958, p. 86. -~

7
BE and HAMLIN, 1967, p. 102, fig. 28.

Distribution: Three specimens were found at one station in 600 feet of

water in Biotope V., It is a member of Biofacies A, and it has been reported

from Recent sediments of the Caribbean-Antilles region and Atlantic Ocean.
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Superfamily ORBITOIDACEA Schwager, 1876
Family EPONIDIDAE Hofker, 1951

Genus Eponides Montfort, 1808

Eponides antillarum (d'Orbigny)

Plate 5, figures 3-5

Rosalina antillarum D'ORBIGNY, 183%a, p. 75, pl. 5, figs. 4-6.

Eponides antillarum (d'Orbigny). -~ CUSHMAN, 1931, p. 42, pl. 9, fig. 2.

~ PHLEGER and PARKER, 1951, p. 20, pl. 10, figs. 9, 10. - DROOGER and
KAASSCHIETER, 1958, p. 45, map fig. 15. - BERMUDEZ and SEIGLIE, 1963,

p. 61, pl. 24, fig. 1.

- Distribution: Common. This species was found in all water depths and

in all biotopes except Biotope VI. It is a member of Biofacies D, and
it has been reported from Recent sediments of the Gulf of Mexico, Cuba,
southern Florida, British Honduras, Trinidad, and Venezuela. It has

also been reported in the Miocene of Jamaica and Puerto Rico.

Eponides repandus (Fichtell and Moll)

Plate 10, figures 14~15

Nautilus repandus FICHTELL and MOLL, 1798, p. 35, pl. 3, figs. a-d.

- Eponides repandus (Fichtell and Moll). - MONTFORT, 1808, p. 127. -

CUSHMAN, 1931, p. 49, pl. 10, fig. 7. - PHLEGEIR and PARKER, 1951, pl 21,
pl. 11, figs. 5, 6. - DROOGER and KAASSCHIETER, 1958, p. 46, pl. 2,

figs. 8, 9.

Diagnosis: Test biconvex, slightly lobate; chambers six to eight in
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last whorl; sutures distinct dorsally, slightly raised; periphery keeled;
wall coarsely perforate, smooth; aperture an interiomarginél arch on the

last formed chamber.
Dimensions: Diameter, 0.60 to 1.50 mm.

Distribution: Common. This species was found in all water depths and

"in all biotopes except Biotope VI. It is a member of Biofacies D, and
it has been reported from Recent sediments of the Gulf of Mexico, British
Honduras, Trinidad, and Atlantic Ocean. It has also been repourted from

the Miocene of Florida and Puerto Rico.
Genus Cibicorbis Hadley, 1934

- Cibicorbis sp. A

Diagnosis: Test trochoid, plano-convex, dorsal side evolute, ventral
side involute; terminal chamber greatly inflated and triangular in form;
sutures distinct, flushj; wall finely perforéte, smooth; aperture an

interiomarginal slit on the vental side, extending to the periphery.
Dimensions: Diameter, 0.52 mm.

Distribution: Very rare. Two specimens were found at two stations

in 600 feet of water in Biotope V. It is a member of Biofacies A.

Family AMPHISTEGINIDAE Cushman, 1927

Genus Amphistegina d'Orbigny, 1826

Amphistegina gibbosa d'Orbigny
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Amphistegina gibbosa D'ORBIGNY, 183%a, p. 120, pl. 8, figs. 1-3. -

BERMUDEZ and SEIGLIE, 1963, p. 8, pl. 27, fig. 5.

Distribution: This species is the most abundant species in the study

area. It was observed at all stations, and the population frequency is
commonly over 50 percent at each station. It is a member of Biofacies
D, and it has been reported from Recent sediments throughout the
Caribbean—Ahtilles region and the Atlantic Ocean. It has also been

reported from the Miocene of Jamaica.
Family CIBICIDIDAE Cushman, 1927
Subfamily CIBICIDINAE Cushman, 1927

~ Genus (Cibicides Montfort, 1808

Cibicides lobatulus (Walker and Jacob)

Plate 10, figures 17-18

Néutilis lobatulus WALKER and JACOB, 1798, p. 642, pl. 14, fig. 36.

Serpula lobatulus (Walker and Jacob). - MONTAGU, 1803, p. 515, p. 160.

Truncatulina lobatula (Walker and Jacob). - DTORBIGNY, 183%a, p. 134,

pl. 2, figs. 22-24.

Cibicides lobatulus (Walker and Jacob). - CUSHMAN, 1931, p. 118, pl. 21,

fig. 3. - DROOGER and KAASSCHIETER, 1958, p. 39.

Diagnosis: Test attached, plano-convex, and trochospiral, evolute on
dorsal side, involute on ventral side, dorsal side flattened; seven to
eight chambers in last whorl, last chamber greatly inflated; sutures
distinct, depressed; wall coarsely perforate, émooth; aperture a low

interiomarginal narrow slit extending from dorsal side along terminal

. suture to ventral side.
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Dimensions: Diameter, 0.65 to 1.10 mm.; thickness, 0.35 to 0.50 mm.

Remarks: This species is reported to be commonly attached to hydroid
stems, algae and sea grasseS. There is also considerable variation in

this species.

Distribution: Several specimens were found at all water depths in

Biotopes I, IV, and V. It'is a member of Biofacies E, and it has been
reported from Recent sediments of the Gulf of Mexico, Cuba, southern
Florida, British Honduras, Trinidad, and the Indo-Pacific region. It
has also been reported in the Eocene of Mississippi, the Oligocene of

Mississippi, Mexico, and Puerto Rico, and the Pliocene of North Carolina.

Cibicides pscudoungarianus (Cushman)

Plate 10, figures 19-20

Rotalina ungariana D'ORBIGNY, 1846, p. 157, pl. 8, figs. 16-18.

Planorbulina ungariana (d'Orbigny). - BRADY, 1864, p. 469, pl. 48, fig.

12.

Truncatulina ungariana (d'Orbigny). - BRADY, 1884, p. 664, pl. 94, fig. 9.

Truncatulina pseudoungariana CUSHMAN, 1922, p. 97, pl. 20, fig. 9.

Cibicides pseudoungarianus (Cushman). - CUSHMAN, 1931, p. 123, pl. 22,

figs. 3~7. - DROOGER and KAASSCHIETER, 1958, p. 39, pl. 2, fig. 1, map

fig. 13.

Remarks: This species was found in two sizes, one size of about 0.40 to
0.60 mm. in diameter and the other about 1.00 to 1.50 mm. in diameter.
All of the characters were the same. Onc may be microspheric and the

other megalospheric.
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Distribution: Abundant. This species was found at all depths of water

and in all biotopes except Biotope IV. It is a member of Biofacies D,
and it has been reported from Recent sediments of the Gulf of Mexico,
British Honduras, eastern céast ofvthe United States, Trinidad, and the
Atlantic Ocean. It also has been reported in the Eocene of Mississippi,

the Oligocene of Mississippi, and the Miocene of Puerto Rico.

Family PLANORBULINIDAE Schwager, 1877

Genus Planorbulina d'Orbigny., 1826

Planorbulina mediterranensis d'Orbigny

Plate 9, figures 10, 15

Planorbulina mediterranensis D'ORBIGNY, 1826, p. 28, pl. 14, figs. 4-6.

~ CUSHMAN, 1931, p. 129, pl. 24, figs. 5-8. - DROOGER and KAASSCHIETER,

1958, p. 59. - BERMUDEZ and SEIGLIE, 1963, p. 117.

Diagnosis: Test attached, trochoid, flattened; chambers coiled annular,
increasing in size, periphery irregular, angular; sutures distinct, depressed
on dorsal side; wall coarsely perforate; aperture, one on each chamber on the

periphery.
Dimensions: - Diameter up to 1.20 mm.

Distribution: Several specimens were found in water depths from 10 to

300 feet in Biotopes I, II, IV, and V. It is a member of Biofacies D,
and it has been reported from Recent sediments of the western Atlantic
Ocean, eastern Atlantic Ocean, Caribbean-Antilles region, Mediterranean,

western coast of Africa, and the Indo-Pacific region.
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Family ACERVULINIDAE Schultze, 1854
Genus Gypsina Carter, 1877

Gypsina vesicularis (Parker and Jones)

Plate 8, figure 10

Orbitolina vesicularis PARKER and JONES, 1960, p. 31.

Gypsina vesicularis (Parker and Jones). - BRADY, 1884, p. 718, pl. 101,

figs. 9-12. - BERMUDEZ and SEIGLIE, 1963, p. 86.

Diagnosis: Test very large, flattened, frequently attached; chambers
ploygonal, arranged flat; sutures distinct,elevated in central region;

periphery rounded; wall calcareous, perforate, smooth; no aperture
Dimensions: Diameter up to 2.00 mm.

Distribution: Very rare. Six specimens were found at three stations in

water depths from 50 to 100 feet in Biotopes III and IV. It is a member
of Biofacies H and it has been reported from Recent sediments of the
Gulf of Mexico, Trinidad, Venezuela, Atlantic Ocean, and the South
Pacific Ocean. It has also been reported in the Miocene of Puerto

Rico and Jamaica,

Family CYMBALOPORIDAE Cushman, 1927

Genus Cymbaloporetta Cushman, 1928

Cymbaloporetta squammosa (d'Orbigny)

Rotalia squammosa D'ORBIGNY, 1826, p. 272.
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Rosalina squammosa (d'Orbigny). — D'ORBIGNY, 183%a, p. 91, pl. 3, figs.

12-14.

Cymbalopora squammosa (d'Orbigny). - CUSHMAN, 1922b, p. 41, pl.6, figs.

4~6,

Cymbaloporetta squammosa (d'Orbigny). - CUSHMAN, 1931, p. 83, pl. 16,

fig. 4.

Diagnosis: Test subconical, trochospiral, dorsal side a cone, ventral
side flat; six to seven undulating, pie-shaped chambers visibie on ven-
tral side, chambers separated by a central depressed area; sutures dis-
tinct on ventral side, depressed; wall coarsely perforate on ventral sidg,
finely perforate or absent on dorsal side; aperture a slit at the margin

of the last formed chamber.
Dimensions: Diameter, 0.55 to 0.65 mm.

Remarks: This species has been reported as being well adapted to

moderate wave and current agitation.

Distribution: Very rare. Three specimens were found at two stations in

100 feet of water in Biotopes IV and V. It is a member of Biofacies H,
.and it has been reported from Recent sediments of the south Pacific

Ocean and the Mediterranean.

Superfamily CASSIDULINACEA d'Orbigny, 1839a
Family CAUCASINIDAE Bykova, 1959

~ Subfamily FURSENKOININAE Loeblich and Tappan, 1961

Genus Pursenkoina Loeblich and Tappan, 1961
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Fursenkoina pontoni (Cushman)

Plate 4, figures 22-24

Virgulina pontoni CUSHMAN, 1932, p. 17, pl. 3, fig. 7. - PARKER, 1954,

p. 513, pl. 7, fig. 9. - DROOGER and KAASSCHIETER, 1958, p. 81, map.

fig. 37. - BERMUDEZ and SEIGLIE, 1963, p. 192, pl. 19, fig. 14.

Fursenkoina pontoni (Cushman). - LYNTS, 1962, p. 144.

Distribution: Rare. Sixteen specimens were found at five stations at
water depths from 25 to 100 feet in Biotopes II, III, and IV. It is a
member of Biofacies E, and it has been reported from Recent sediments
of the Gulf of Mexico, British Honduras, Trinidad, Venezuela, and the
Atlantic Ocean. It has also been reported in the Miocene of Florida,

Panama, Cuba, Dominican Republic, and Venezuela.

Family LOXOSTOMIDAE TLoeblich and Tappan, 1962
Genus Loxostomum Ehrenberg, 1854

Loxostomum mayori -(Cushman)

Plate 4, figures 25-27

"Bolivina mayori CUSHMAN, 1922y , p. 27, pl. 3, figs. 5,6

Loxostomum mayori (Cushman). - PHLEGER and PARKER, 1951, p. 17, pl. 8,

fig. 5. - BANDY, 1956, p. 195, pl. 31, fig. 1l.

Diagnosis: Test elongate, biserial; chambers arching, overlapping, tends
to become uniserialj; sutures distinct, depressed; wall coarsely perforate,

striated; aperture terminal, simple.

Dimensions: Length, 0.60 to 0.70 mm,; width, 0.15 to 0.20 mm.



149

Distribution: Very rare. Seven specimens were found at four stations in
water depths from 50 to 100 feet in Biotopes IV and V. It is a member
of Biofacies H, and it has been reported from Recent sediments of the
Gulf of Mexico, southern Florida, British Honduras, Atlantic Ocean, and

the South Pacific Ocean.

Family NONIONIDAE Schultze, 1854
Subfamily NONIONINAE Schultze, 1854

Genus Florilus Montfort, 1808

Florilus atlanticus (Cushman)

Nonionella atlantica CUSHMAN, 1947, p. 90, figs. 4,5. - DROOGER and

KAASSCHIETER, 1958, p. 56, map fig. 22.

Pseudononion atlanticus (Cushman). - ANDERSEN, 1961, p. 84, pl. 18,

figs. 1, 2.

Distribution: Very rare. One specimen was found at one station in 10

feet of water. It has been reported from Recent sediments of the Gulf

of Mexico, British Honduras, and the eastern coast of the United States.

Florilus grateloupi (d'Orbigny)

Plate 9, figure 6

Nonioniana grateloupi D'ORBIGNY, 1826, p. 294.

Nonion grateloupi (d'Orbigny). - CUSHMAN, 1930, p. 10, pl. 3, figs.
9-11, pl. 4, figs. 1-4. - TODD and BRONNIMANN, 1957, p. 32. pl. 5, figs.

27, 28. - BERMUDEZ and SEIGLIE, 1963, p. 106, pl. 20, fig. 3.
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Pseudononion grateloupi (d'Orbigny). - ANDERSEN, 1961, p. 84, pl. 18,

fig. 3.

Remarks: There are only small differences between F. atlanticus and F.
grateloupi. F. grateloupi is a larger and narrower form with a more

peaked final chamber development. The adult forms are distinct but the

small juveniles tend to intergrade, and it is possible that these two species

should be considered as one variable taxon.

Distribution: Several specimens were found in seven stations in water

depths from 5C to 100 feet in Biotopes IV and V. It is a member of

Biofacies E, and it has been reported from Recent sediments of the Gulf
of Mexico, southern Florida, British Honduras, Trinidad, Venezuela, and
the Atlantic Ocean. It has also been reported in the Miocene of France,

Cuba and Dominican Republic.

Pamily ANOMALINIDAE Cushman, 1927
Subfamily ANOMALININAE Cushman, 1927

Genus Hanzawaia Asano, 1944

Hanzawaia concentrica (Cushman)

Truncatulina concentrica CUSHMAN, 1918, p. 64, pl. 21, fig. 3

Cibicides concentricus (Cushman). - RENZ, 1948, p. 127, pl. 10, fig. 8.

Hanzawaia concentrica (Cushman). - DROOGER and KAASSCHIETER, 1958, p. 49, map -

fig. 17. - ANDERSEN, 1961, p. 124, pl. 28, fig 5. - BERMUDEZ and SEIGLIE,

1963, p. 87, pl. 25, fig. 2.

Distribution: Very rare. Two specimens were found at one station in 300

feet of water in Biotope V. It is a member of Biofacies A, and it has been
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reported from Recent sediments of the Gulf of Mexico, Trinidad, British
Honduras, and Venezuela. It has also been reported in the Miocene of

Florida, Dominican Republic, and Venezuela.



PLATES 1 -~ 10
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3-4

5-6

7-9

10-11

12-14

15-16

17-19

20-22

PLATE 1

Lituolacea, Miliolacea

Reophax arayaensis Bermudez and Seiglie

1, side view; 2, apertural view; X 30

Clavulina tricarinata d'Orbigny

3, side view; 4, apertural view; X 30

Dorothea bradyana Cushman

S, front view; 6, apertural view; X 30

Textularia earlandi Parker

7, front view; 8, apertural view; 9 side view; X 60

Licbusella soldanii (Jones and Parker)

10, side view; 11, apertural view; X 30

Textularia candeiana d'Orbigny

12, apertural view; 13, side view; 14, front view; X 60

Planispirinella exigua (Brady)

15, side view; 16, front view; X 60

Quinqueloculina bradyana Cushman

17, dorsal view; 18, apertural view; 19, ventral view; X 40

Dentostomina aguaoi Farfante

20, dorsal view; 21, apertural view; 22, ventral view; X 60
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23-24  Textulariella barrettii (Jones and Parker)

23, apertural view; 24, side view; X 30

25-26  Reophax bacillaris Brady

25, apertural view; 26, side view; X 30
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10-12

13-16

17-19

20-22

23

PLATE 2

Lituolacea, Miliolacea

Spiroloculina guppyi Todd and Bronniman

1, 3, side view; 2, apertural view; X 60

Triloculina planciana d'Orbigny

.

4, dorsal view; 5, apertural view; 6, ventral view; X 60

Triloculina gracilis d'Orbigny

7, verntral view; 8, apertural view; 9, dorsal view; X 80

Triloculina quadrilateralis d'Orbigny

© 10, ventral view; 11, apertural view; 12, dorsal view; X 60

Triloculina trigonula Lamarck

13, dorsal view; 14, apertural view; 15, ventral view; 16, front

view; X 60

Quinqueloculina macelloconcha Brooks, n. sp.

17, ventral view; 18, apertural view; 19, dorsal view; X 100

Holotype, USNM 000000.

Sigmoilopsis schlumbergeri (Silvestri)

20, ventral view; 21, apertural view; 22, dorsal View; X 60

Placopsilina bradyi Cushman and McCulloch

23, side view; X 30



PLATE 2




155

10-12

13-15

16-17

18-20

21-23

PLATE 3

Miliolacea

Triloculina rotunda d'Orbigny

1, dorsal view; 2, apertural view; 3, ventral view; X 60

Triloculina sp. A

4, dorsal view; 5, apertural view; 6, ventral view; X 60

Pyrgo jugosus Cushman

7, front view; 8, apertural view; 9, side view; X 60

Miliolinella californica Wiesner

10, dorsal view; 11, apertural view; 12, ventral view; X 60

Miliolinella oblonga (Montagu)

13, ventral view; 14, apertural view; 15, dorsal view; X 60

Pyrgo denticulata (Brady)

16, apertural view; 17, front view; X 60

Pyrgo subsphaerica d'Orbigny

18, apertural view; 19, front view; 20, side view; X 60

Miliolinella dilatata (d'Orbigny)

21, dorsal view; 22, apertural view; 23, ventral view; X 60
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9-10

11-12

13-15

16-18

19-21

22-24

PLATE 4

Nodosariacea, Buliminacea, Cassidulinacea

Brizalina lowmani (Phleger and Parker)

1, side view; 2, apertural view; side view; X 100

Brizalina striatula (Cushman)

-

4, side view; 5, apertural view; 6, side view; X 100

Lagena gracillima (Seguenza)

7, side view; 8, apertural view; X 60

Lagena hispidula Reuss

9, side view; 10, apertural view; X 60

Urigerina perigrina Cushman

11, side view; 12, apertural view; X 60

Brizalina pacifica (Cushman and McCulloch)

13, side view; 14, apertural view; 15, side view; X 100

Brizalina variablis (Williamson)

16, side view; 17, apertural view; 18, side view; X 100

Marginulina planata Phleger and Parker

19, side view; 20, apertural view; 21, front view; X 60

Fursenkoina pontoni (Cushman)

22, front view; 23, apertural view; 24, side view; X 100
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25-27  Loxostomum mayori (Cushman)

25, side view; 26, apertural view; 27, front view; X 60

28-29  Frondicularia sqgitfula Broeck

28, side view; 29, front view; X 20
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3-5

9-11

12-14

15-16

PLATE S

Miliolacea, Discorbacea, Rotaliacea, Orbitoidacea

Peneroplis carinatus d'Orbigny

1, side view; 2, front view; X 60

Eponides antillarum (d'Orbigny)

3, ventral view; 4, apertural view; 5, dorsal view; X 60

Discorbis sp. cf. D. australis Parr

6, ventral view; 7, apertural view; 8, dorsal view; X 80

Rosalina subauricana (Cushman)

9, dorsal view; 10, apertural view; 11, ventral view; X 60

Rosalina floridana (Cushman)

12, ventral view; 13, dorsal view; 14, apertural view; X 60

Heterostegina antillarum d'Orbigny

15, side view; 16, front view; X 30
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PLATE 6

Miliolacea

1-2 Quinqueloculina tricarinata d'Orbigny

1, ventral view; 2, dorsal view; X 60

3-4  Trioculina brogniartiana d'Orbigny

3, dorsal view; 4, ventral view; X 60

5, 10 Triloculina baldai Bermudez and Seiglie

5, dorsal view; 10, ventral view:; X 40

6 - Spiroloculina anderseni Todd and Bronnimann

6, side view; X 60

7 Spiroloculina antillarum d'Orbigny

7, side view; X 60

8 Spiroloculina exima Cushman

8, side view; X 60

9 Spiroloculina communis Cushman and Todd

9, side view; X 60

11-12 Triloculina bicarinata d'Orbigny

11, dorsal view; 12, ventral view; X 40

13, 18 Quinqueloculina angulata (Williamson)

13, ventral view; 18, dorsal view; X 60

14-15 Quinqueloculina candeiana d'Orbigny

14, dorsal view; 15, ventral view; X 60
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16-17 Quinqueloculina riveroae Bermudez and Seiglie

16, ventral view; 17, dorsal view; X 60

19-20 Quinqueloculina polygona d'Orbigny

19, ventral view; 20, dorsal view; X 60
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11, 16

12-13

14, 19

15

PLATE 7

Miliolacea

Quinqueloculina sp. A

Triloculina linneiana d'Orbigny

3, dorsal view; 4, ventral view; X 40

Vertebralina cassis d'Orbigny

5, ventral view; 10, dorsal view; X 60

Triloculina pyramidiforma Brooks, n. sp.

6, dorsal view; 7, ventral view; X 60

Holotype, USNM 000000.

Quinqueloculina sp. B

8, dorsal view; 9, ventral view; X 60

Articulina pacifica Cushman

11, ventral view; 16, dorsal view; X 60

Morphologic variant

Articulina sagra d'Orbigny

12, dorsal view; 13, ventral view; X 60

Articulina atlantica Cushman

14, ventral view; 19, dorsal view; X 60

Juvenile

Peneroplis pertusus (Forskal)

15, side view; X 60
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17-18 Articulina lineata Brady

17, dorsal view; 18, ventral view; X 60

20 Peneroplis proteus d'Orbigny

20, side view; X 40
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PLATE 8

Miliolacea, Nodosariacea, Buliminacea, Discorbacea, Orbitoidacea

7-8

10

11

12

13, 16

14-15

Borelis pulchra (d'Orbigny)

1, side view; X 60

Neopateoris cumanaensis Bermudez and Seiglie

2,~dorsal view; 3, ventral view; X 60

Hauerina occidentalis Cushman

4, ventral view; 5, dorsal view; X 60

Miliolinella subrotunda (Montagu)

6, ventral view; 9, dorsal view; X 60

Siphonina pulchra Cushman

7, dorsal view; 8, ventral view; X 6C

Gypsina vesicularis (Parker and Jones)

10, side view; X 20

Cyclorbiculina compressa (d'Orbigny)

11, side view; X 20

Amphisorus he@prichii Ehrenberg

12, side view; X 60

Sorites marginalis (Lamarck)

13, 16, side view; X 60

Broeckina orbitolitoides Hofker

14, 15, side view; X 60
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17-18 Milioinella fichtelliana (d'Orbigny)

17, dorsal view; 18, ventral view; X 60

" 19 Reussella atlantica Cushman

19, side view; X 90

20 Pseudonodosaria sp. A

20, side view; X 90
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PLATE 9

Ammodiscacea, Lituolacea, Miliolacea, Nodosaracea, Discorbacea

10, 15

Orbitoidacea, Cassidulinacea

Ammolagena clavata (Jones and Parker)

1, side view attached to calcareous fragment; X 60

-

Textularia mayori Cushman

2, side view; X 60

Bigenerina irregularis Phleger and Parker

3, side view; X 40

Lenticulina- sp. A

4, side view; X 60

Lenticulina kaczkae Brooks, n. sp.:

S, side view; X 60

Holotype, USNM 000000.

Florilus grateloupi (d'Orbigny)

6, side view; X 80

Neoconorbina terquemi (Rzehak)

7, dorsal view; 8, ventral view; X 60

Dentalina communis (d'Orbigny)

9, side view; X 30

Planorbulina mediterranensis d'Orbigny

10, dorsal view; 15, ventral view; X 30
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11-12 Hauerina speciosa (Karrer)

11, dorsal view; 12, ventral view; X 60

13-14 Cancris oblongus (d'Orbigny)

13, ventral view; 14, dorsal view; X 60

16-20 Archaias angulatus (Fichtell and Moll)

16, 18-20, side view; 17, apertural view; X 30
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11, 16

12

13

PIATE 10

Discorbacea, Rotaliacea, Orbitoidacea

Discorbis mira Cushman

1, ventral view; 2, dorsal view; X 60

Discorbis rosea (d'Orbigny)

3, ventral view; 4, dorsal view; X 100

Ammonia beccarii (Linne)

5, dersal view; 10, ventral view: X 100

Asterigerina carinata d'Orbigny

- 6, dorsal view; 7, ventral view; X 60

Elphidium lanieri (d'Orbigny)

8, side view; X 60

Cellanthus discoidale (d'Orbigny)

9, side view; X 60

Cancris sagra (d'Orbigny)

11, dorsal view; 16, ventral view; X 60

Elphidium lessonii (d'Orbigny)

12, side view: X 60

Cribroelphidium poeyanum (d'Orbigny)

13, side view; X 60
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14-15

17-18

19-20

Eponides repandus (Fichtell and Moll)

14, ventral view; 15, dorsal view; X 60

Cibicides _lobatulus (Walker and Jacob)

17, ventral view; 18, dorsal view; X 60

Cibicides pseudoungarianus (Cushman)

19, ventral view; 20, dorsal view; X 60

Megalospheric form
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