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RECENT FORAMINIFERA AND THECAMOEBINA
FROM THE EASTERN GULF OF PARIA, TRINIDAD:
By

RutH Tonn? anp PaurL BroNNIMANN®

ABSTRACT

A Tauus congisting of about 200 species ol mostly hen-
thonie Foraminifers and 9 of Thecamoebina ocenrs along
the wesl coast of Trinidad qud sut into the castern Gulf of
Paria. Three environmental zones roughly paralleling the
vonstline ave vecognized: tidal zone, nearshore zone (from
the tidal zone oul to U fithoms), and offshore zone {from
2 1o 18 tathoms)
predominantly of arenaceous species. The avenaceous (ric-
the tidal through the
H changes characler from
mostly Haplophragmoides and Trochammina (with minor
amounts of fresh-water Thecamoehing) in the tidal zone
to predominantly Ammelacalites in the nearshore zone,
and predominantly Textularia in the offshove zone.

In assemblages of the nearshore und offshore zones cals

Assemblages of the tidal zone consist
tion decreases progressively from
nearshore to the oifshove wone.

careous species predominade. The caleareous {raction de-
creases progressively from the offshore through the near-
share (o the tidal zone.

Although the various spoecies of Streblus (with one ex-
ception) and of Elphidium ave restricted to one or two
zones, these Lwo genera arve found abundantly in all three
In addition 1o these genera, the calcareous (raction
consists mainly of Resalina and Palmerinells in the tidul
The calcarecus fractions of the nearshore and off-

sones,

zone,
shove zones together differ from the tidal zone in the ad-
ditional presence ol miliolids, Ingenids, nonionids, and bul-
iminids.  The nearshore and offshore zones are [urther
digtinguished from each other in that the Iatler includes
planktonic species but Licks Reosaling and Palmerinella.
Study of distribution elsewhere of the specles characler-
istic of the three zones shows similarity ot the Lidal zone
fauna lo those of shallow brackish environments from va-
rious paris ol the workl, The species characteristic of the
nearvshare and offshore zones seem Lo he, with a few excep-
tions such as cerlain species of Ntreblus, an immigrant
faunn rom the surrounding nreas that hxve normal ma-
rine conditions, The humigrant species show evidence of
msdification in the abnormally small size and extreme fra-
ity of most of the specimens. i
Microenvironments of the tidal and nearshors zones in
ibed in delail.
Ten species are described as new. 160 are referved (o al-

two estuaries are des

ready known forms, and 48 remain indeferminuate.  The
new species are: Kgperella humbeldtl, Fissurina agassizi,
Haplophragmeides bonplandi. Lagena higlundi, Miliam-
mina parinensis, Quinquelnculina go#si, Rosalina sagrai,
spirolocalina anderseni, $. guppyi, and Streblus limnetes,

INTRODUCTION
(General Statement

The present paper describes the Recent Foranunifera
and Thecamoebina found in mangrove swamps and
tidal mudflats, river mouths, and deltas along the
western coast of Trinidad, and also in the decper part

1 Publicution sulthorized by the Diveclor, 17, &,
Survey,

2 U, 8, Geaslomiead Murvey, Wuashington, 1 ¢4

3 Esso Standavd O, XA

Geological

Havana

of the eastern Gulf of Pariat The study was under-
taken as a part of the U. 8. Geological Survey’s long
range program of palcoecologic investigations.

Provenance and composition of the predominantly
benthonie microfaunas reflect three rather vaguely de-
fined major environmental zones. The zonal separa-
tion was originally made on the basis of depth and
sediment type, hence the zones are more or less parallel
to the coastline as follows:

a. Tidal zone, which includes the sandy and silty
littoral areas with the mangrove swamps, mud-
flats, and estuarics.

b. Nearshore zone, 1o a depth of about 2 fathoms,
which represents mostly sandy and silty sublit-
toral and shallow deltaic areas,

c. Of shore zone, from a depth of about 2 fathoms
to 18 fathoms, characterized by soft, gray-blue
to green mud in the deeper parts,

The taxonomic investigation of the microfaunas
from these three zones was started by Cushman and
Bronnimann {1948a), and in their first note the micro-
faunas from the mangrove swamps and from some of
the small estuaries hetween the Caroni River in the
north and the Oropouche (Godineau) River in the
south were described. This paper reported on an un-
usual brackish water microfauna with three new gen-
era, viz. Ammoastuta, Trochamminita, and Cribroel-
phidium.” In a second note the arenaceous members
of the microfauna of the nearshore zone were described
by Cushman and Bronnimann (1948b). Further work
on the remaining rich assemblages from the nearshore
and offshore zones, however, came to a standstdl by
the untimely death of Dr. Cushman in 1949. The
work was later resumed by Todd, and the present
paper contains the descriptions of the complete set of
Foraminifera and Thecamoebina from the three en-
virommental zones, including the forms previously re-
ported by Cushman and Bronnimann (1948a, 1948b).
It is primarily a faunal inventory, and as such is a
necessary preparatory step for future ecologic studies.
No quantitative data have been compiled, with the
exception of those from two environments typical of
the tidal and nearshore zones represented by the estu-

4+ The eastern Gulf of Parvia in (his paper inclades Kastern
Gulf, Caroni Platform, and Foutheastern Gulf ns de-
fined by van Andel and Postnne (1954, map L bathy-
metrieal chaet)

5 Cribroelphidimn Cushman and Bronuimann is here re-
sarded as a synonym of Blphidium Monifort as neted by
Lueblich and Tappan {18533, p. 105
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aties of the St. Jean Rivuler and the Guaracara River  National Museum, Washington, D. C. Duplicate sets
and the delta of the Guaracara River. The general  of the assemblages from the three zones are in the col-
ceologic remarks on the microfaunas of the nearshore  lections of the Department of Micropaleontology of
and offshore zones are largely based on the investiga-  the American Museum of Natural History in New
tion of the physical properties of these environments  York; of Trinidad Oil Co., Lrd,, (formerly Trinidad
by the Dutch Orinoco Shelf Expedition (van Andel  Leaseholds, Ltd.) in Pointe-2-Pierre, Trinidad, BW.1.;
and Postma, 1954). and in the personal collection of P. Bronnimann. Un-
washed material from the sampling lines T to V has
been sent to the Scripps Institution of Oceanograpby,
All figured specimens are deposited in the U. 8. University of California, at La Jolla, and to the De-
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partment of Micropaleontology of the American Mu-
seum of Natural History in New York.
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COLLECTION OF MATERIAL

The microfaunas from the udal zone originate from
numerous samples collected along the western coast of
Trinidad. The microfauna designated as Mangrove I
represents a composite assemblage from the tdal zone
between St. Mary's in the south and California in the
north, The microfauna designated as Mangrove 11
(stations Br. 375, 587, 636, 665 as shown on the local-
ity map, fig. 1), on the other hand, originates from an
mnshore mangrove swamp at Four Roads, west of Port-
of-Spain, which is somewhat separated from the near-
shore area, and close to the detrital fans from the
Northern Range with their abundance of metamorphic
debris, Faunally and environmentally Mangrove I
has a character of its own. Where the same species
occur, specimens from Mangrove Il differ from these
from Mangrove [ by the larger size of the tests and by
the use of detrital material derived from the meta-
marphic rocks of the Northern Range in the formation
of the arenaceous tests. Furthermore, the predomi-
nantly arenaceous microfauna from the locality con-
tains species which are not recorded from the Man-
grove [ assemblage or from the nearshore: zone,

The nearshore and offshore faunas are composite
assernblages from the following five sampling lines {see
map of the sampled locations, fig. 1):

a. Line | off Brighton: stations Br. 293.302;

b. Line II across the OUropouche Delta: stations
Br. 273-291;

¢. Line IIT off Pointe-d-Pierre; stations Br. 248-
260);

d. Line 1V oft California, across the southern edge
of the Caroni Platform: stations Br. 329-342:

e. Line V along the western coast from Pointe-3-
Pierre northward to near Barrancones Point:
stations Br. 136, 321, 322, 343, 478491, 538,

Beeause of the transitional boundaries between the
three zones, the assemblages contain species which are
common to two adjeining or to all three environments.
As the material upon which the present study is based
consists of composite assemblages, in which records
were not kept of the parricular station but only the
zones from which individual specimens originated, no
references to specific station numbers are included in
discussion of the species.

The Foraminifera and Thecamoebina described here-
in are regarded as Recent forms, although no tests
have been carried out in order to verify the presence
of protoplasm. Kruit {/n van Ande] and Postma, 1954,
p. 118-119) found protoplasm only in a few tests of
Nontonella atlantica Cushman and Canerir sagra
(d’Orbigny) at station 335 on the northern edge of the
Caroni Platform from a depth of 6 to 10 fathoms. Ad-
ditional tests will have to be made in the course of
future ecologic work to definitely establish the pres-
ence of living specimens in the sampled area,

The rare planktonic specimens found in the offshore
material are believed to have been transported from the
Atantic Ocean by the westerly currents branching off
the Atlantic North Equatorial current and entering the
Gulf of Paria through the Serpent’s Mouth. The pres-
ervation distinguishes them clearly from the fossil
specimens of Globigerina, Orbulina, and Gioborotalia
which at places, particularly along the Cipero coast, are
redeposited in great quantities in the Recent sediments.

The Thecamoebina recorded from the mangrove
swamps and nearshore zone are fresh water organisms
carried by rivers and rivulets into the saline environ-
ment, Bolli and Saunders (1954) have shown that
they inhabit certain zones of the
streams. The Thecamoebina reported herein therefore
are, with one exception, redeposited and form com-
posite heterogeneous assemblages derived from the va-
rious stream zones. In the St. Jean Rivulet (table 3)
Difflugia wreeolata Carter was the only micro-organism
found above the highest tidal influence; it is believed
te be in situ. This observation is in agreement with
that of Lowman (1949, p. 1953), who noted Difflugia
and Ceniropyxis but no Foraminifera in the fresh water
swamps of the Mississippr delra.

environmental

From 1947 to 1950 Bronnimann collected the sam-
ples for this study. The marine samples were collected
with a simple bucket dredge and are without exception
surface samples. As a rule, large quantities of mud
were needed in order to obtain a representative micro-
fauna. The material was washed through an 180-mesh
steve (Tyler standard). Part of the washed material
was picked and part stored unpicked for future refer-
«nce in the collections of the Geological Laboratory of
Trinidad O Co., Ltd,, tn Pointe-2-Picrre, Trinidad,
B.wW. L



COMPOSITION AND DISTRIBUTION
OF THE MICROFAUNAS
Graphs (Ags. 2-5) were made up as rough approxi-
mations of percentage composition by number of speci-
The arenaceous
portion of the tidal assembluges (Mangrove I, I1) s

mens of Foraminifera m the zones.
much larger than that of the nearshore and offshore
zones. In Mangrove 1 more than 90 percent of the
specimens fall in arenaceous species, whereas Man-
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Text figure 2. Composition of composite microfaunal

assemblage in Mangrove II subzone.
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Text figure 3. Composition of composite microlaunal

assemblage - Mangrove T subzone.
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Text hgure 4. Composttion of composite microfaunal
assemblage in the nearshore zone.
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Text fAgure 5. Composition of compaosite microfaunal

assemblage in the oftshore zone.

grove I, which is in part from stations transitional to
the nearshore zone, has only about 55 percent of are-
naceous specimens. The arenaceous specimens of the
nearshore zone constitute about 35 percent of the
microfauna; that of the offshore zone about 20 percent.
From the tidal areas to the deeper waters of the Gulf
of Paria, the number of arenaccous specimens decreases,
whereas that of the calcareous ones increases. Apart
[rom Mangrove [, which is environmentally and fau-
nally distinct from Mangrove [, the composition of the

(6)



arcnaceons groups changes from a Trochamming - Am-
mobaculites - Haplophragmium - Haplophragmoides -
Alveolophragmium - Miliammina association in Man-
grove 1, to an Ammobaculites - Eggerella - Verneuilin-
idae - Miliamming association in the nearshore zone,
to a predominantly Textularig association in the off-
shore zone. The calcareous group passes from an
Elphidium - Strebins - Rosalinag - Palmerinella associ-
ation in Mangrove T ro a2 Buliminidae - Miliolidae -
Ophthalmidiidae - Efphidium - Streblus - Palmerinella
association in the nearshore zone to a Buliminidae -
Nonionidae - Lagenidae - Polymorphinidae - Milioli-
dae - Elphidium - Streblus - Globigerinidae association
in the offshore zone. The main faunal break in the
arenaceous group occurs between the nearshore and
the deeper water zones. The calcareous species show
distinct faunal breaks between each of the three zones,
although the number of the species of Streblus, Buli-
minidae, and Nontonidae remains practically unchanged
from the nearshore to the ofishore assemblages. Of
special interest is the occurrence of Streblus in all three
zones, a fact which supports the opinion that this genus
obvicusly is able to stand varying ecologic conditions.

The following check list of the Thecamoebina and
Foraminifera, arranged systematically, shows abun-
dance and zonal distribution {or each species and va-
riety, Study of additional samples would undoubtedly
widen the range of certain species into their adjacent
zone or zones, but the general characterization of the
three zones would probably remain the same.

Table 1—Distribution of Thecamoebina and

Foraminifera in the Eastern Gulf of Paria
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Table 1 {continued)
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Foraminifera
SACCAMMINIDAR
Psammosphaera fusea Hchulze ........ IA]
Sorosphaera? sp. A ... e R g .
Saccammina atlantiea (Cushman) ...... e
8, diffugiformis (Brady) PR I O I O
S, sphaerica M. Sars oo L L B E AR
HYPERAMMINIDAK H
Hippocrepina? sp. A ... ... ..., . 14
REOVPHACIDARK
Reaphax dentaliviformis Brady ..., .. .. o
R, nana Rhumbler .. ................. . A
R. seorpiurus Montfort ............... N B B )
TOLYPAMMINIDARK
Involutina minima (Héglund) .......... . AR L
Glomospira gleomerata Hoglund .. ... .. R P (4
G, gordialis (Jones and Parker) ........ .. |..! .. A
LiITUQLIDARE
Haplophragmoides canariense (¢'Orbigny) 1A | .. ..
H. haneoek] Cushman and MeCulloch ... A RN AR BN
H. manilaense Andersen ........ o A o).
H. wilberti Andersen ... ... ... .. A A O
H. bonplandi Todd and
Bromnimann, n. sp. ..ol oo A B .
Alveolophragmiom salsum (Cushman
and Bronnimann)y ..., P A AR ! R
Ammoastuta inepta (Cushiman and .
MeCualloch) oo oo o o e PN TRY
Ammobaculites dilatatus Cushiman and
Brounimann ........ .. 0 0o LR TADA
AL directus Cushman and Bronnimann LA TR
AL diversus Cushman and Bronnitmann .. . AL
AL exigpos Cushman and Bronnimann .. AR
A, exilis Cushmian and Bronnimann ., .. oA A
A, pseudocassis Cushman and
Bronnimann ... . 0 .. Seaes A AT
A, salsus Cushman and Brommimann CiAjAl.
AL salsus var, distinetus Coshman and
RBronnimanm  .......... ... N L HCTAYR
A, salsus Cushmuan and
Brommimann variants .. ... ... Ri..aAa1C
ALED. A L e NS RS I I o)
Haplephragmiuim sualsum Cushman and !
HWronphmann ..ol AN e s I -
TEXTULARIIDAR '
Textularin agglutinans &' Orbigny ... . o
T, candeiana d'OUrbighy ... v ios oA
T, cf. T, earlandi Parker ,........... . oA
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T, mayori Cushoum .o ol e
o S 0\ e . e
Tosp,. Do o . R
Bigenering nodosaria 4’ Orbigny ... .. IH
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Table 1 (continued)

Table 1 {continued)
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VERNBEUILINIDAE LAGEXNIDAR
Gaudryina exilis Cushman Robulus ¢f. R, cultratus Monifort ..... RIR
and Bronnimann .......... .. Il Al X Astacolus Sp. A L L L PR
Pseudoelavuling eurta Cushiman -md Dentalina? sp. A ... ... ... .. oo . Ry ..
Bronmimann ... ... e bl R A Nodosaria eatesbyi ’Orbigny ......... LR
I’ graeilis Cushman and Pmnnmmnu . . A Luagena chasteri Millett .. ... N R ..
VALVULINIDAE L. elavata (d'Orbigny) .. o0 oL . . C
Ergerella humbeoldti Todd and L. erenata Parker and Jones ... ... .. R ..
Bronnimanm, m. sp. ... .. e : a4 L. elongata (Ehrenberg) ....... PRI . R
L. filieosta Reuss . ... .., ... 0 0. .. . .. HIC
SILICINIDAR L :t“ \\P'n N "
Cogracilis Willlamson ... o oL . .
Millammina fusea (Brady) ...... RPN A TATAR &, . ¢
M. parisensis Fodd a T.. hispidulag Cashman ... ... ... . . . Ry
RN g 3 3 O an P < .
. . L. boglundl Todd and Brounimann, n. sp. . P
IrONNIMAENN, N, S, L. L. L. oo se Y . .. . .
Spirelocammina s R L. perlueida Qlontagw) ... ... ... ... Ry
by i BP. A Lol TR R ays N
! L. semilineata Wreight . .............., . Loe
MILIOLID AL L. strinta (@Orbigny) .. ... ... R A
Quingueloculing agghutinans " Orbigny .. Ry C | P ..
Q. cultrata (Brady) ... . Ry Rectoglandulina sp. & ....... e .. C
. famarckiana d'Orbigny ..., . 0 R :
t . 5 Y DOLYMORPHINIDAK
Q. poeyang A°Orhigny ......... Jd R . . .
. L Glandulina glans ¢’ Orbigny i A
Q. seminulum (Linné) ........ Al C . Ve “
e . lnevigata @'Orbigny .. . CloA
Q. semiretieulosa Cushman . LRy L . -
. . .7 spinata Cushman ..o . <
@, go#si Todd and Bronnimuann, n. sp. LRI CER N . N
Laryngosigma williamsoni (Terquen) R
4, sp. e € R
Q. sp. 13 Ct., R NONIONIDAE
Q. sn, el R Nonien howeanum (@ Orbignyy . ........ RS
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M, oSD0 A e e N BRI N, turgida (Willlumson} ... .. . ..., A
spiroloculing anderseni Todd and Noesbo A Lol e R
Bromniman OB e R
< ’l““i . “("“h“ v e t g BULIMINIDAE
N, dentata Cushman and Todd .. ... FPIP I PN - Lo .
) .. . Buliminella elegantissima (@ Orbigny) o A
W, eximia Cushman ... 000 oL gL RYC .
i B. subfusiformis Cushman ... ... RI .
8, wrata Terquem ................ . S R - N ' .
., . N ) Bulimina marginata d'Ovbigny ...... .. . LA
X, guppyi Todd and Bronnimann, n. sp, . R U B. sp. A i
Sigmeiling tennis (Czjzek) ... o . s} T e .
v sutas Cusl i Virgnlina (Virgulinella) pertusa Reuss PSS X
N0 nas us ushman . ........ 0. ... . . 4 . . v e N
| v Virgulina punctata &' Ovbiguy ... ..., . C A
OPHTHALMIDHDAR ! Boliving barbata Phleger and Parker ... R C
Cornuspira incerta (Ovhigny) ..., R [ o B, cf. B, difformis (Wiltiamson) ... N N R
C. planorhis Schultze (.. ... ... ... .. e Ol R B. gobsii Cushman ..oeeror oo, wl ..
Ophthalmidiam balkwilli Muacfadyen i OR B. hastata Phleger and Darker . . k' C
TROCHAMMINIDAR i B. inflata Hervon-Allen and E.uhmd R RS I
Trachammina advena Cushman ......., .. | .. i .. R B, lowmuni Phleger and Parker .. .. ... 4 RIR
T. comprimata Cashman and ] B, plicatella Cushman var. mera !
Bronnimann ... .. e e R Ci, Cushman and Ponton ... ... RPN . AR
T. lnevigata Cushman and Bronndmann A A © B. psendoplicata Heron-Allen ‘
Trochamminita irregnlaris Cushman ! and Barland ... ... .. ... P P AN
and Bronnimann . P S B. pseudepunctata Hoglund ... ... ... A
Arenoparrella mexicann (Kornfeld) ..., A | A . B, pulebella (1 Ovhigny) var, primitiva
Nouria polymorphinoides Teron-Allen i Cushman ... .. .0 ... PRI ci
and Kiretand R BB. spathulata (Wllh.mwun) ........... oA
Nosbo A ! e B, striatula Cushman ..o 0oL . Fala

[
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Table 1 {(continued)

H
N
X 20k
= 122
T
i — e+ o e L
=i} P i
e E
li. aul).n'udru»ns». (1nhnmn |
B, subexeavata Cushman and 1
WHICRENAEN . e R 1 . ! cinr
B. tonxi Cushian A
B. tortuosa Drady R { 3 I
. variabilis (Williamson) ... 0L .. [ e Lo
| 2 T S Lo R R
Loaxostomum hiwanneepse Howe oL . ’ N !R l ..
L. mayori (Cushmant ... ... ... R R
L. porrectum {Bradyd ..o i . I .. l e
Uvigerina peregrina var, parvuly i
FUSHIGUT e . P VIS 13 Y
Hopkinsina paeifica Cuashwan oo J . :t’ [N
Angulogerina oecidentalis (Cushman) P ci..
Siphogenerina rapbuna (Parker
and Janest L oo e P ’ o ] PR OR B
Niphenedesarin matanzsa {Palmer ! i
and Bermudez) . oo oo i e cee B [ .
M, reeta (Ualmey and Bermudez) N Lo R
T NN R B 11
S TR £ SN e o noi.
Fissurin agassizi Todd and ‘
Bronuiman, mospo .o . ve I e e
F. flintii (Cushman) oo R
BELLIPSOIDINIDAR o !
Pleurostomella =p. N ... . 00 PN R R
DISCORBIDAK |
Rosuling floridana (Cushman) LAt te
R, sagrai Todd and Bronpimaun, n. sp, [ Lol
Disvorbis? azuayoi Dermudez (..., ... . {a\ PN
B2 81, N e :‘,.}”:l{‘..
Canceris sagra (°Orbigny? i- SR [ A
Gyroiding =130 N Lo oo e e [
Eponides? sp. N Lo oo o i . ] .
Heronallenia lingulata (Burrows !
and Holland) oo e ? el
CYMBALOPORIDAE . ; ‘4
Cymbaloporetta bradyi (Cushman) ..., i : . ]lt ] ..
ROTALIDAE i o
Streblus advenos (Cushiman) oo 1 .. ! .. [ o l [}
N, beecarti (Linnéy var, sebrina , | ) '
tRhupaek) oo PRI [ e te
%, beeearii (Linné) var, fepida !
Cushiniun) i ci s e A P A
8, becearii (Linned vaviant oo 0.0 R
. Hmuetes Todd and Brounimanng, u, sp. AL
S, paneiloeulatus (Phleger and Parker) o . .. A
ST R L i e PN ‘ A
Rolshausenia rolshauseni (Cuoshman dnd i
Bermuadess .o i e R’RoA
BLLHIDI AR ' b
Elphidium advenum (Cushman) o, oL O A
. discoidale GUOvbigny? oo oo . ! LU A
K. excavatam (Terquen) oo

A

Table 1 (continued)

. hispidululn (“ushm(m
K. incertum (Willizmson) var.
clavatum Cushman

. limoswm (Cushman
¥, peeyanum (d'Orbigny)
K, sagrum (FOrbignyy L,

1, salsum (Cushman and Bronnimannl} .

L. translueens Nutland
1. trinttatense (Cushman and

Bronnimann}
k. tumidum Natland L,
16, vadeseens (Cuashman and

Rronuimann}
. spo &
5, sp. B
. an.

CASSIDULINIDARE

Cassidalina sp. A

Cospe oo oo e
Cassidulinoides sp. A oo oL e
Epistominella sp. A ... ... PN

CHILOSTOMELLIDAK

sphaeroiding bubloides T Orbigny .. .....

GLOBIGERINIDAE
Globigerina bulloides
G, of. Go quinquelohn
G.Y s, N
Globigerinoides rubra
G, sacculifera (Brady)
Glebigerinelln aceguilateralis {(Brady)

GLOBOROTALIIDAR
Globorotalia mennrdii (COrhigny) ...

A Orbhixny
Nutland

ANOMALINIDAE
Latiearinina sp. A .
Palmwerinella nalmerae DBermudez
€ibicides lobatulus (\Walker and Jacol)
C. refulgens Montiort
C. of. €. robertsonianas (Brady)
| SO TR N

Csp. b oo oo e ..

Hanzawaia of. H, strattmn (\lmlm) ..

Cibieidellan sp. A

Dyaocibicides hiserinlis Cushman and
Valentine

ECOLOGY

General Statement
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Feologic investigations in the Gulf of Pana were
carried out in 1952 by the Dutch Orinoco Shelf Expe-

dition,

The results of this work, as far as the micro-

faunas are concerned, has been discussed by Kruit (i

(9)


http:t�hl.l.ls
http:hlvat.um
http:Bl'tl.ly

van Andel and Postina, 1954), based on identifications
of the Foraminifera and Ostracoda by Key (i van
Andel and Postma, 1954). The detailed analysis of the
microfaunas was beyond the scope of this essentially
sedimentary study, and Kruit noted the distribution of
only a few of the characteristic foraminifers and ostra-
codes of the deeper part of the eastern Gulf of Paria
i relation to the physical properties of the environ-

ment. The nearshore and ridal zones along the western
coast of Trinidad are reported by Kruit (in van Andel
and Postma, 1954, p. 119, 125, text figs. 61, 63) to be
without a benthonic microfauna. This erroneous ob-
servation may be explained by the fact thar the only
collections made in the nearshore and tidal areas by the
Dutch expedition were in the northern part of the
Caroni Platform and over the Oropouche Bank where

EXPLANATION OF PLATE 1
Tarcamorsina and Foraminireka {Saccammurivar, Reovuacivar, Toryeamaiinwag, and Lrrvorivag)

i Figures 1-12, Thecamoebina; figures 13-29, Foraminifera |

Frovee Pace
L Difffugia wrceolota CATTET o e 21
Cushman Coll. No. 64594, % 75. Tidal zone, Mangrove 11
2. Difflugia pyriformis PEOUY oo, 21
Cushman Coll. No. 64595, x 75, Tidal zone, Mangrove I
3.4, Difflugia capreofatae Penard ... e 21
3, Cushman Coll. No. 64596, » 75; 4, Cushman Coll. No, 64597 > 125, Tidal zone,
Mangrove 1.
5. Poutigulasia compressa (CATTET) i oot oot e 21
Cushman Coll. No. 64598, » 125, Tidal zone, Mangrove 11,
6,7. Centropyxis (Centropyxis) constrictus (Ehrenberg) ..o 21
6, Cushrnan Coll. No. 64599, > 90. Tidal zone, Mangrove II. 7, Cushman Coll. No.
64634, X 125, Nearshore zone.
8. Centropyris {Cyclopyxis) arenatus (Cushman} ... .. 22
Cushman Coll. No. 64602, x 75. Tidal zonc, Mangrove [l. 4, Top view; 4, side view.
9. Centraopyxis (Centropyxis) excentriens (Cushman and Bronnimann) ... ... ... 22
Cushman Coll. No. 64600, x 75. Tidal zone, Mangrove I1.  a, Top view; b, side view,
10,11, Centropyxis {Cyclopyxis) salsus (Cushman and Bronnimann) ..o 22
10, Cushman Coll. No. 64603; 11, Cushman Coll. No. 64604, x ?w Tidal zone, Man-
grove I1. a. Top views; b, side views.
12, Centropyxis (Centropyxis) sp. A o e e 22
Cushman Coll. No. 64601, x 75. Tidal zone, Mangrove 11
13, Psamwmasphaera fusca Schulze ... e 22
Cushman Coll. No. 64635, % 75. Nearshore zone
14, Saccamming ationtica (Cushiman) ... e 22
Cushman Coll. No. 64750, X 60. Offshore zone
15, Saccammina difffugiformis (Brady) ... . SO USROSV ORSRR 22
Cushman Coll. No. 64751, % 75. Offshore zone,
16, Saccammina sphaerica M. SIS oo e e 22
Cushman Coll. No. 64605, % 90, Tidal zone, Mangrove 11,
17, Reophax nana Rhumbler . i e, 22
Cushman Coll. No. 64752, 3 90. Offshore zone.
18, Reophax scorpiurus Montlort .. e s 22
Cushman Coll. No. 64753, x 38 Offshore zone.
19, Reophax dentaliniforniis Brad) .............................................................................................. 22
Cushman Coll. No. 64754, x 38. Offshore zone.
200 Tuvoluting minima (Hoglund) e e 22
Cushman Coll. No. 64636, x 180. Nearshore zone.
21, Glomospira glomerata HOBIURA i e 2
Cushman Coll. No. 64755, % 125, Offshere zone.
22,23, Glomospira gordialis {Jones and Parker) . L i 22
22, Cushman Coll. No. 64756, x 90; 23, Cushman Coll. No. 64757, % 75. Offshore zone.
2426, Haplophragmoides manilaense ANAerSen . .. 23
24, Cushman Coll. No. 64608; 25, Cushman (,ull No. 646'}9, 26, Cushman Coll. No. 64610,
w 45, Tidal zone, Mangrove 11, a, Side views; b, peripheral views,
27. Haplophragmoides canariense ('Orbigny) 22
Cushman Coll. No. 646006, % 60. Tidal zone, Mangrove 11
IR, 290 Iaplophragmoides wilberti Andersen ... ... ... 23

28, Cushman Coll. No. 64622, Tidal zone,
Tidal zone, Mangrove 1. > 60.

a, Side views;

'\:Iangr()\e I, 2‘/ Cumm'm Coll. No. ()46]

b, per;pheral views.

(10
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the Recent microfauna apparently is poorly developed
or absent (see van Andel and Postma, 1954, map I,
sample Jocations). The transition zone, mentioned by
Kruit (in van Andel and Postma, 1954, p. 125), be-
tween the Nonionella atlantica-Rotalia rolshausent area
and the so-called sterile zone of the eastern Gulf of
Paria, populated by few and small (less than 0.15 mm.)
species of foraminifers and ostracodes, has not been rec-
ognized by us. On the contrary, the nearshore zone fur-
nished a rich assemblage which toward the Gulf is sup-
erseded by the equally rich deeper water microfaunas,

It ts the authors’ opinion that the main factors in-
fluencing the distribution of benthonic micro-organisms
are temperature, salinity, grain size of the bottom sedi-
ments, depth, light penetration, water movements, and
amount of available nutrients. Of these, temperature
and salinity seem to be by far the most important fac-
tors in most environments. Postma (#z van Andel and
Postma, 1954, p. 28-64} has discussed in detail the be-
havior of these and other biologically critical proper-
ties of sea water in the Gulf of Paria. In the following
table is summarized the information given by Postma

EXPLANATION OF PLATE 2
Foraminirera (Lrrvovipag, TEXTULARIIDAE, VERNEUILINIDAE, and VAILVULINIDAE)
{a, Side views; b, peripheral views—except as indicated|

Ficure

1. Haplophragmoides hancocki Coshman and McCulloch

Cushman Coll. No, 64607, x 60.
view,

2. Haplophragnioides bonplandi Todd and Bronnimann, n. sp.
Holotype, Cushman Coll. No. 64612, X 75.

peripheral view.

s

Cushman Coll.

view.

No. 64613, x 00,

4,5, Ammobaculites dilatatus Cushman zm(l Bronnimann

4, Cuoshman Coll.
6, Ammobaculites

Cushman Coll

No. 64758;

. No. 64637, % 90.

7. Ammobaculites exiguus Cushman and Bronnimann

Alveolophragmivm salrwm (Cushman and Bronnimann)

directus Cushman (mrl Bronnimann

Cushman Coll. No. 64638, = 90. Nearshore zone.

8. Ammobaculites salsus Cushman and Bronnimann

Cushman Coll. No. 64623, » 60,

9, Cushman Coll
Nearshore zone,

. No. 64760, x 75.

11, Ammobaculites sp
Cushman Coll. No. ()464) 90,

12. Haplophragmium salsum Cushman and Bronnimann

Ammobaculites salsus Cushman and Bronnimann variants ..

e A e

Cushman Coll. No. 64614, x 38. Tidal zone, Mangrove I1,

13, Textularia agghiiinans d'Orbigny

Cushman Coll. No. 64761, x 38. . Oﬁ‘slmre zone.

M. Textularia candeiana d Orblgny o

Cushman Col

Textularia gramen d'Orbigny ... .
15, Cushman Coll. No. 64764, }(

Coll. No. 64766,

19, Textularia mayori Cushman
Cushman Coll. No, 64768, % 60.

20. Textularia sp. A ...
Cushman Coll. No. 64769, >< 73,

21, Textularia sp. B .
Cushman Coll. No. 64770, x 75.

22, Textularia of. T. earlandi Parker .. ..
Cushman Coll. No, 64763, » 75.

23, Bigenerina nodosaria d'Orbigny .. ...
Cushman Coll. No. 64771, < 75.

Gawdryiva exilis Cushman and Bronnimann

24, Cushman Coll. Na. 64772, x 90,

26, Fgg

X 60; 18, Cushman Coll. No. 64767, X 75.

erefla humboldti Fodd and Bronnmnnn n. sp.
olotype, Cushman Coll. No. 64641, x 90,

Pace
d McCulloch . 23
Tidal zone, Mangrove I1. 4, Side view; b, peripheral
e 23
lxdal zone, Mangrove II. a, Side view; b,
....................................................... 23
Tidal zone, Mangrove . a, side view; b, peripheral
......................................................................... 23
, Cushman Coll. No. 64759, x 38, Offshore zone.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 23
Nearshore zone.
..................................................................... .23
......................................................................... 24
Tidal zone, Mangrove I
......................... . 24
Offshore zone. 10, Cushman Coll. No. 64639 >< 99,
............................................................................... .24
Nearshore zone.
.................................................................... 24
........................................................................................... 24
.......................................................... e 24

1. No. 64762, 3¢ 38 Offshore zone,

26
]() Cushman Coll. No. 64765, x 38; 17, Cushman
Oftshore zone.
................................................................................... 26
Offshore zone
............................................................................................. 26
Offshore zone
...................................................................................... 26
Offshore zone
................................................................................ 24
Oﬁshorc zone
.......................................................................................... .26
Offshore zone.
,,,,,,,,,,,,,,,,,,,,,,,,, e e 26
; 25, Cushman Coll. No. 64773, < 60. Offshore zone.
......................................... 26

hear@hore zone.
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(idem, p. 36, toxt hgs, 4, 1SA] 18B) regarding seasonal
and vertical ranges of temperature and salinity in the
castern Gulf of Paria.

Table 2.—Temperature and salimty ranges in the
eastern Gulf of Paria
(First two columns compiled from Postma, in van
Andel and Postma, 1954; third column computed using

the formula: Salinity = 0.03 4 1.805 x Chlorinity)

Temperature [ Chlorinity | Salinity
Pe{*} ta/00) oo
Dry season !
Surface ... 5 29 194
Bottom 194
Rainy season
Surface 27-28 17-18
Bottonmy o 27 I8

Nearshore and Offshore Zones

The salinity of the castern Gulf of Paria is very close
to that of the adjacent water outside the Dragon's
Mouths. The chlorinity of the surface water of the
i\:urth Atlantic Current in the southeast Caribbean
and adjoining Atlantic is reported to range between
19.2 and 20.0°/00 1 (Postma, in van Andel and
Postma, 1934, p. 32). The range of the seasonal vari-
ation of the bottom salinity in the eastern Gulf of
Paria of about 2.53% /0o is very small and probably does
not fundamentally influence the benthonic microfaunas.
On the other hund, the seasonal variations of the sur-
tace salinity of the shallower nearshore zone along the
western coast of Trinidad shows much greater ranges
from abour 207 /00 in the rainy season to about 34° /oo
n the dry season (computed from Postma, idem, p. 31,
32, texr hg. 9). No data on the temperature of the
nearshore waters are avatlable. This factor is expected
to have somewhat greater daily variation in the shal-
low areas than in the deeper waters of the Gulf of
Paria and its increased range may affect or control
the distribution of certain benthonic species. The tem-
perature difference between bottom and surface 18 1°C
to 2°C; the surface temperature probably is more or
less constant for the surface waters of the whole area.
Strong surface and bottom currents are well developed
in the Gulf of Para {(van Andel and Postma, 1954, p.
43-48). Consequently, the benthonie forms of the
deeper eastern Gulf of Para live in a rather stable,
probably well oxygenated, virtually marine tropical en-
viromment, whereas those of the nearshore zone are
subject to conaiderable changes in salinity, which range

from mesohaline to marine waters, using the values of
Hiltermann (1949, p. 5, 63, The compaosition of the

benthonic faunas of the ncarshore and ulshore zones,

therefore, appeirs to be governed chiefly by the differ-
ences In salinity ranges between the two areas.

Tidal Zone

The tidal zone of the western coast of Trinidad is
represented by the littoral areas, the estuaries of the
rivers and rivulets, and the accompanying mangrove
swamps and mudflats, The formation of the mangrove
swamps and mudflats is favored by the relatively small
tidal amplitudes, which range between 40 and 50 em.
along the north coast of Trinidad and about 150 c¢m.
at the Serpent’s Mouth. At the river mouths the man-
grove plants generally line the banks and cover the
adjoming tidal plains. In places, they form a contin-
uous belt of vegetation along the coast, leading from
one river to the neighboring one. Upstream, the man-
grove plants can be traced approximately as far as the
tide reaches. During high tide, the mangrove swamps
and mudflats are flooded by meschaline to marine
water, and during low tide they are exposed with the
exception of occasional marsh pools. [nflux of fresh
water is restricted to the river and rivulets proper.
This udal interplay produces environments from very
low saline to marine to hypersaline conditions where
only euryhaline forms are able to survive. It is, there-
fore, expected that typical stenohaline offshore forms
will not be found in the tidal areas. Tt also seems from
the distribution of the tidal species that, as a rule, they
do not hive in the deeper water of the Gulf of Paria.
This has already been recognized by Kruit (in van
Andel and Postma, 1954, p. 130), who stated that the
typical species of the marsh faunmas recorded by Cush-
man and Bronnimann 1948a) have not penetrated
into the marine environment of the Gulf of Paria.

The dark gray and black mud accumulated between
the roots of the mangrove plants presumably under
reducing conditions seems to offer excelient living con-
ditions for certain arenaceous Foraminifera such as
Ammoastuta, Ammaobaculites, Haplophragmoides, T'ro-
chammina, Arenoparrella, etc., and many other bottom
dwelling organisms. Suter (1934, p. 37) regards these
mud banks and mangrove deposits as being “lignite in
statn nascendi” and states that in the Guaracara delta
arca accumulation is taking place at rates of up to one
foot per year belore consolidation.

Microenvironments of Tidal and Nearshore Zones

During field work 1t was noticed thar within the
tidal and nearshore zones microenvironments exist that
are characterized by special ccologic conditions. The
microfaunas of two of these microenvironments are de-
seribed below. They show distinet grouping into a
number of biotopes, helieved to be governed primarily
by the salinity and secondarily by the constitution of
the sea bottom.

(12}



St. Jean Rivulet

The St. Jean Rivulet at Marahella, a small village
south of Pointe-a-Pierre, Hows just south of Marabellu
railroad junction i the Tarouba Bay of the Gulf of Paria
{see map of the sampled localities, fig. 6). The mouth
of the rivulet 1s distinetly curved southward. The estu-
arine section from the mouth of the rivalet to the
highest tidal influence has been closely sampled, work-
ing downstream from Just above the highest tidal in-
fluence: stations Br. 183-210 and Br. 137-171. The
estuary grades upstream into the fresh-water environ-
ment and downstream into the saline environment of
the mouth of the rivulet and delta of the rivulet.

The mouth of the St. Jean Rivulet is surrounded by
a faurly dense mangrove growth, These mangrove
plants can be traced upstream to station Br. 188 they
do not advance above the highest tidal influence at
station Br. 187, In this instance, the mangrove plants
are quite reliable indicators of saline waters. The cur-
rent in the rivulet is strong and causes erosion of the

central part of the hed of the rivulet, so that mud is
deposited only at the banks. The samples investigated
come from this mud deposit along the banks of the
rivulet. It is obvious that the influence of the salimity
is here much more important for the development of
the microfaunas than temperature, type of bottom
sediiment, and other factors.

It seems that particularly the arcnaceous Forami-
nifera are well adapted to this type of environment,
characterized by semi-daily changes in salinity, The
caleareous species are rare and the number of speci-
mens increases somewhat toward the lower part of the
estuary, particularly near the mouth of the rivulet
where the water is more saline and less variable. The
dominant calcareous species in the estuary are:

(Juingueloculing sp. B
Eiphidium salsym (Cushman and Bronnimann)

The most common arenaceous Foraminifera are:
Awmmoasiuta inepia (Cushman and McCulloch)
Haploplragnioides wilberti Andersen

#

Y. 6. RAILWAY
§

TAROUBA BAY

B RAILWAY

1000 FEET
-

Text figure 6. Detatled map of lower pare of St. Jean Rivuler.
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Abveslophragminm salvwm (Cushman and Bronni-
mann)
Arenaparrelia mexicana (Kornleld)
Trochammina laevigata Cushman and Bronnimann
Sorosphaerar sp.
Twa representatives of the Thecamoebina are:
Diffiugia urceolata Carter
Centropyxis (Cyclopyxis) sp.
These Thecamoebina are rare and only D.
has been observed

urceniata
at station Br. 184, in the absence of
all Foraminifera above the highest nidal influence.

On the basis of the distribution of the Foraminifera
and Thecamoebina, the estuary of the St Jean Rivulet
has been subdivided from the mouth to the fresh water
zone into four faunal groups as follows (see
tion chart, table 3):

distribu-

1. Stavions Br. 162-171:
Palmerinella-Arenoparrella biotope
. Stations Br, 151-161:
Haplophragmoides wilberti biotope
. Stations Br. 150-187:
Alveolophragmivm ralsum biotope
+. Stations Br. 183-186:
Difflugia wrceclata biotope

i1

i

Fossil Foraminifera are common m the analyzed
samples from the St. Jean Rivulet, They have been
redeposited from strata of Upper Cretaceous to Oligo-

of the Central
derived specimens,
especially of the arenaceous forms, is generally un-
usually good.

cene age cropping out i and south
Range. The preservation of the

The derived specimens seem to be me-
chanically selected. In certain samples the redeposited
components are very much hke the antochthonous as-
semblages from beds of the Nariva formation of Oligo-
cene age near Kelly Junction. Where Recent species
are scarce or absent, as in stations Br, 143, 149, 183-
186, it might be difhcult to discover the derived ¢
acter of the fossil assemblages.

char-
Similar observations
have also been made 10 marine samples from the
Cipero coast, south of San Fernando, where the Recent
components are completely masked by the abundance
of redeposited forms, cspecially specimens of Globi-
serina from the marls of Oligocene age. The admixture
of specimens of Globigerina from marls of the Cipero
coast has already been noted by Guppy (1900) m
dredgings off San Fernando.

Guaracara River

General statement —The Guaracara River, south of
Pointe-a-Plerre and just north of the St Jean Rivulet,

fows into the Tarouba Bay of the Guli of Paria. Like
the St. Jean Rivoler, the Guaracara River turus
abruptly southward before opening into the sea. The

river mouth is artificially dredged and surrounded by
a shallow mud bank (sec map, figure 7).

18
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Text hgure 7.
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Detailed map of the mouth of Guaracara River.
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River mouth—The mouth of the Guaracara River rep- Palmerinelia palmeree Bermudez S
resents an environment intermediate between the lit- Llphidium  trinitatense (Cushman and Bronni-

toral zone and the nearshore zone. 1t is subject to the mann)

tidal influence and, as one might expect, it yields a Cuinqueloculing sp. B

microfauna with some similarities to those of the Palm- Streblus beccarii (Linné) var. sobrina (Shupack)
erinella-Arenoparrella and Haplophragmoides wiibertt Streblus becearit {(Linné) var. tepida (Cushman)

biotopes described from the mouth of the St. Jean  The almost complete absence of arenacecus species in
Rivulet. The north bank of the dredged mouth of  this inner part of the river mouth appears to be due
the Guaracara River is lined by a sparse mangrove  to the particularly difficult living conditions caused by
growth, and at the river mouth a thick layer of tar  the accumulation of residual oil in the sampled area.
and heavy oil covers the bottom. At station Br. 110 redeposited Centropyxis (Cyclo-

The following are the most common Foraminifera  pyxis) sp. occur rarely. At the outer edge of the Guar-
collected at starions Br. 107-120 (see distribution  acara mud bank (station Br. 107}, where the mud is
chart, table 4): not covered by tar, a subsequent collection showed the

EXPLANATION OF PLATE 3
Foraminwera (StLiciNiar and Miniovivag)
[a, Side views; &, apertural views]

Ficukr

Pace
1. Miliammina fusca (Brady) 26
Cushman Coll. No. 64624, X 60. ida zone, Mangrove I.
2. Miliammina parizensis Todd and Bronnimann, m. SP. .o 26
Holotype, Cushman Coll. No. 64625, % 6). Tidal zone, Mangrove 1.
3. SPirolocamming SP. A o e .27
Cushman Coll, No. 64774, X 75, Offshore zone.
4. Quingueloculing agglutinans 'Orbigny . L 27
Cushman Coll. No. 64775, % 38, Offshore zone.
5. Quingueloculing sP. € Lo e e 27
Cushman Coll. No. 64647, x 60. Nearshore zone.
6. Quingueloculing poeyana d'OIDIZIY e e 27
Cushman Coll. No. 64642, X 90. Nearshore zone.
7. Quinqueloculing SP. A e 27
Cushman Coll. No. 64646, X 60. Nearshore zone.
8. Quingueloculing semireticulosa Cushman ... . e 27
Cushman Coll. No. 64644, X 6. Nearshore zone.
9,10, Quinqueloculing seminulum (LINNEY e e 27
9, Cushman Coll. No. 64778, X 60, Offshore zone. 10, Cushman Coll. No. 64643, X 38
Nearshore zone.
11, Quingueloculing goési Todd and Bronmmann, n. sp. 27
Holotype, Cushman Coll, No. 64645, X 6). Nearshore zone.
12, Quingueloculina lamarckianag A’OTBIGNY ... . e 27
Cushman Coll. No. 64777, x 75. Ofshore zone.
13, Quingueloculing $P. B o e e 27
Cushman Coll. No. 64779, x 75. Offshore zone.
4. Quingueloculing cultrata (Brady) ... 27
Cushman Coll. No. 64776, X 38. Offshore zone.
13,16, Triocuting oblonga (MODTAZU) .. e e 27
15, Cushman Coll. No. 64780, Offshore zone; 16, Cushman Coll. No. 64648, Nearshore
zone. ¥ 60,
17. Triloculing tricarinate A’OTDIENY . i e 27
Cushman Coll. No. 64781, X 75. Offshore zone.
I8, 19, Triloculinag trigonula (Lamarck) 0 27
18, Cushman Coll. No, 64782, % 60; 19, Cushman Coll. No. 64783, x 9. Offshore zone.
20, T rilocuding SP. A e e e e e 27
Cushman Coll. No. 64649, X &0, Nearshore zone.
21,22, Miliolinella labiosa (d’Orbigny) ... 28

21, Cushman Coll. No. 64650, % 60. Nearshore zone. 22, Cushman Col
75, Offshore zone.

Miliolinella sp. A ... e e L 28
23, Cushman L(»ll No. 646"1 >< 60. Nearshme zone. 24, Cushman Coll. No. 64785, X
75, Offshore zone,

,7\10 64784, X

[t
>
o
i
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arenaceous species typical of the nearshore zone to be

well represented. Apart from the arenaceous compo-
nents, the mi’erofaunas of the St. Jean and the Guara-

cara estuaries are closely related.

Delta—Srations Br. 121-120, situated at the southern
edge of the Guaracara mud bank, vielded a mixed cal-
careous-arenaceous foraminiferal assemblage with abun-
dant arenaceous mdividuals suggesting brackish water
conditions, The fauna occurs in a fine, shghtly silty
mud, which seems to be preferred by Ammobaculites
and Haplophragmoides to more sandy sediments. No
Thecamoebina have been recorded from these stations,
The microfauna is characteristic of the Palmerinella-
Arenoparrella biotope of the lower part of the Guara-
cara and St. Jean estuaries but shows distingt aflinities
with the more calcareous fauna of the nearshore zone,

The following Foraminifera have been recorded at
stations Br. 121-126 (see distribution chart, table 4},
but are dominant at stations Br. 125 and 126 only:

Ammobaculites salsus Cashman and Bronnimann
A, salsus var. distinetys Cushman and Bronnimann
A, dilatatus Pronnimann
Haplophragmoides wilber.. Andersen

Palmerinella palmerae Bermudez

Streblus beccarii (Linné) var. sobrina (Shupack)
S. beccarii (Linné) var. tepida {Cushman)

Cushman ar [

dimmobaculiies dilatatus Cushman and Bronnimann,
which is diagnostic of the nearshore zone, appears here
for the first time, indicating a more marine nature of
this assemblage as compared with the biotopes at the
mouths of the St. Jean Rivulet and the Guaracara
River.

EXPLANATION OF PLATE 4

Foramisirera (Miviovipag, OparaaLmininak, and TROCHAMMINIDAE)

Fioure Pacr
1,2, Spiroloculina guppy! Todd and Bronnimann, n sp. . .29
1, Holotype, Cushman Coll, No. 64789; 2, Paratype, Cushman Coll. No. 64790, X 60.

Offshore zone. a. Side views; b, apertural views.

3. Sigmoiling tenuts (CZJ2EK) i e .29
Cushman Coll. No. 64793, X 90. Offshore zone. a, Side view; &, apertural view.

4. Spiroloculing dentata Cushman and Todd ... . e 29
Cushman Coll. No, 64786, x 30. Offshore zone. a, Side view; b, apertural view,

5. Spiroloculing extmia CUSRIMAN . e e e 29
Cushman Coll. No. 64787, X 60. Oﬂshore zone,

0. Spircloculing grata Terquem ... .o BSOS R PPN 29
Cushman Coll. No. 64788, x 110. Offshore zone.

7. Cornuspira incerta (A'OrbIgny) .. e, .29
Cushman Coll. No. 64626, x 90, Tidal zone, Mangrove L

8. Cornuspira planorbis SChultze ... .. e 30
Cushman Coll. No. 64653, X 90. Nearshore zone.

9. Ophthalmidium balkwilli Macladyen . e .30
Cushman Coll. No. 64795, X 125, Offshore zone.

10-12. Spirnfocubing anderseni Todd and Bronnimann, n.osp. ... .. . . 28
10. Holotype, Cushman Coll. No., 64791, Oﬂ&horc zone: II Hesmtype Lushmdn (0]1 1\0
64632, Nearshore zone; 12, Paratype, Cushman Coll. No. 64792, Offshore zone. X 60.
a. Side views: b, apertural views.

13, Pyrgo nasutus CUushIMAN | i e e 29
Cushman Coll. No. 64794 >< 90. Offshore zone, a, b, Side views 90° apart.

14, Naouria polymorphinoides Heron-Allen and Earland .. 30
Cushman Coll. No. 64797, % 38. Offshore zone.

13, N Guria 8D N e e 30
Cushman Coll. No, (34»?‘)§ % 60. Offshore zone.

16, Trochammina advena CUSIIMAN .. e e 30
Cushman Coll. No. 64796, X 75. Offshore zone. a, Dorsal view; 4, ventral view; ¢,
peripheral view.

17,18, Trochammina laevigata Cushman and Bronnimann ... ..o 30
17. Young form. Cushman Coll. No. 64615, x 90, Tidal zone, Mangrove 1. 18, Adult,
Cushman Coll. No. 64627, 5 75. Tidal zone, Mangrove 1. 4, Dorsal views; &, ventral
views, ¢, peripheral views.

19-22. Trochamminita irregularis Cushman and Bronnimann ... o 30
19, Cushman Coll, No. 64616, x 30; 20, Cushman Coll. No. 64617, % 30; 21, Cushman
Coll. No. 64618, % 45; 22, Cushman Coll. No. 64619, x 45, Tidal zone, Mangrove TL

23,24, Arcunparrella mexicana (Kornfeld) L 30

23, Cushman Coll. No. 64628, X 38.
G620, 6L,

views,

Tidal zone, Mangrove I

Tidal zone, Mangrme L

ushman Coll. No.

4, Dorsal views; b, ventral views; ¢, peripheral
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STATION Br. SEEEEEEEEEEEEEEEEEEE

FORAMINIFERA
Ammobaculites salsus Bt
Ammobaculites salsus var. distinctus L
Ammobaculites dilatatus o0
Arenoparrells mexicana X Xd
Elphidium salsum XX XX X
Elphidium trinitatense 0] XXX X X
Haplophragmoides wilberti X 6110]
Palmerinella palmerae XjX o
Streblus beccarii var, sobring X X XX o X X110 0] .A
Streblus becearii var. tepida XIXIX{X ¢ X X10 0] @
Quingueloculina sp. B X o X X X[ X
THECAMOEBINA
Centropyxis (Cyclopyxis) sp. X

X scarce O common @ abundant

Table 4. Distribution of Foraminifera and Thecamoebina in the mouth of Guaracaras River.

As in the samples from the St. Jean Rivulet, fossil
Foraminifera are in general abundant and may com-
pletely mask the Recent components. They are de-
rived from the strata of Upper Cretaceous to Oligo-
cene age cropping out in the areas in and south of the
Central Range drained by the Guaracara River.

COMPARISONS OF GULF OF PARIA FAUNAS
WITH OTHER FAUNAS
In table 5 are listed 33 publications on Foraminifera
from various environments:

(a) Several ecologically similar to the Gulf of
Paria environment from various parts of the
world;

(b} Several geographically close to the Gulf of
Paria;

(¢) Several geographically remote from the Gulf
of Paria (le. separated by continental and

oceanic barriers) but having species in com-
mon with it,
Certain species were selected from the total of 210
for inclusion in this table, and these were grouped ac-
cording to the three zones as recognized in our study.
The following species were omitted because they
have not been recorded elsewhere than in the Gulf of
Paria where they were originally described by Cush-
man and Bronnimann (1948a; 1948b):
Centropyxis (Centropyxis) excentricus
Centropyxis (Cvelopyxis) salsus
Alveolophragmivm salsum
Ammobacubiles directus$
A. diversush
A. preudocassis

# Decently 1these species were provisionally identified in

the Gull of MeXico 0 an envivomienl similar tg that af

Lhe eastern Gult of Parizn (Williim 1L Walton, wrilten
communication, July 23, 1056),

(18)




Haploplhragmium salsum

Prevwdoclavulina curta

Trochamminita irregularis

Eiphidium fugleri

E. limosum

£ salsum

E. trinitatense

E. vadeseens

In addition, numerous other species with limited re-
corded distributions, all species here described as new
in the Gulf of Para, all species designated by letters
only, and all rare species were omitted from table §.
The 81 species remaining, representing the major
part of the fauna, are grouped as follows (besides the
one form Streblus beccarii var. tepida thar is found
characteristically in all three zones):

(a) 16 species are characteristic of the tidal zone,
of which 7 are in common with the nearshore
zone;

(b

e

40 spectes are characteristic of the nearshore
zone, of which 7 are in common with the tidal
zone and 18 more are in common with the
offshore zone; and
(c) 49 species are characteristic of the offshore
zone, of which 18 are in common with the
nearshore zone.
Table 5 thus is a tabulation of the more abundant
species found in each of the 3 zones and a compilation
of some of the other occurrences of the species found
m the Guif of Paria.

The Foraminifera fauna reported from the Gulf of
Paria, as discussed by Kruit (42 van Andel and
Postma, 1954, p. 117-134) and tabulated and illus-
trated by Key (idem, p. 207-217, pls. 1-3), includes
species from the entire area extending from the coast
of Venezuela castward to Trintdad, and out south-
ward through the Serpent’s Mouth and northward
through the Dragon’s Mouths. Although encompass-
ing a larger area, Kruit included relatively few forms
for the purpose of his study, and based his recognition
of facies on 30 selected species. The larger area studied
by the Orinoco Shelf Expedition includes more normal
marine environments, such as the area of the Dragon’s
Mouths, and to a lesser degree the Serpent’s Mouth,
[n these arcas were found several species not present
in the area of our study. The following fve species
found were not observed in any of our material:

Amphistegina lessonit d' Orbigny

Bifarina advena Cushman

Lponides antilarum {d'Orbigny)

Héghundina elegans (d'Orbigny)

(ibicides corpulentus Phleger and Parker
These species are characteristic of higher and more
stable salinities and greater depths than are to be
found in the castern part of the Gulf of Paria. It is
iikely that other physical and chemical (organic as well

as inorganic) characteristics of sea water and bottom
sediments, such as pH, Eh, and C/N ratio, act as dil-
ferential screens keeping out the above species as well
as others thar are less tolerant of the various resulting
physical conditions in the eastern Gulf of Paria.

ORIGIN OF THE FAUNAS

The faunas of the nearshore and offshore zones have
about 25 percent of their combined number of species
in common. As far as origin and development of the
{auna are concerned, the two zones may be considered
together,

The combined fauna of the nearshore and offshore
zones is considered to be a mixture of an indigenous
brackish-water fauna with a modified marine fauna
derived from the surrounding marine environments.
The modified marine fauna is dwarfed and fragile due
to adverse conditions, Kruit {(s# van Andel and
Postma, 1954, p. 131) has noted the occurrence in the
shallow water of the Gulf of Paria of species known
clsewhere from much deeper habitats. The currents
Howing in through the two openings provide access to
the gulf for any Foraminifera from surrounding areas
that can tolerate the less favorable conditions there,

Inflowing surface-to-bottom currents enter the gulf
through the Serpent’s Mouth while only bottom cur-
rents enter underneath the outflowing surface currents
at the Dragon’s Mouths (see Postma, in van Andel
and Postma, 1954, text figs. 18, 19}. Kruit (idem, text
fig. 64) gives a map showing the direction and limit
of penetration of certain saline species into the gulf as
based on sampling coverage of the area made by the
Orinoco Shelf Expedition. The farthest penetration is
shown by Rotalia (= Streblus) beccarii, Uvigerina
peregrina, and Quingueloculing lamarckiana. Qur sam-
pling coverage tends to confirm the general pattern
indicated on this map, with the exception that Streblys
beccarii 18 probably not an mmmigrant species but an
indigenous one,

The fauna of the tidal zone s probably wholly in-
digenous. It is typical of other nearshore brackish
water environments, such as some described from along
the southwest coast of Texas (Parker, Phleger, and
Peirson, 1953, text fig. 49), Mississippi Sound (Phleger,
1954, text fig. 4), Mason Inlet, North Carolina (Miller,
1933), and New York Bight {Ronai, 1935). Even
from as remote an area as the North Sea, faunas re-
ported from The Jade {Bartenstein, 1938) and Zuider
Zce (Hofker, 1922) are similar to that of the mangrove
swamps of the eastern Guif of Para. Similarity of
faunas, mcluding numerous instances of identical spe-
cies, leads to speculation as ta method of distribution
of species between isolated brackish water areas across
barriers of land orf open ocean,

The tidal zone, however, has a number of species
which thus far have not been recognized elsewhere

19



than in the Gulf of Paria where they were originally Centropyxis (Centropyxis) excentricus
described by Cushman and Bronnimann (1948a, Ceniropyxis (Cyclopyxis) salsus
1948b). These are Ammobaculites pseudocassis

EXPLANATION OF PLATE 5
Foramintrera {Lacenioag, PoLymorpHINIDAE, and NONIONIDAE)
la, Side views; b, peripheral views——except as indicated]
Ficure Pace
1. Robulus cf. R. cultratus Montdfort .. .. ... ... e 30
Cushman Coll. No. 63654, ¥ 90. Nearshore zone.

2. Astacolus SP. AL e s e e 30
Cushman Coll. No. 64799, x 45. Offshore zone.
30 Dentaling? SP. A o e e 31
Cushman Coll. No. 64655, X 9. Nearshore zone.
4. Nodosaria cateshbyi QOTDIENY e 31
Cushman Coll. No. 64800, X 60. Offshore zone.
8. Lagena chastert NMAllGTU i el o 31
Cushman Coll. No. 646356, X 70. Nearshore zone.
6, 7. Lagena hispidula COshmMan ... e 3
6, Cushman Coll, No, 6465%; 7, Cushman Coll. No. 64660, X 75. Nearshore zone.
8. Lagena crenata Parker and JOMES ... e 31
Cushman Coll. No. 64657, X 75. Nearshore zone.
9. Lagena clavata (FOTDIBIYY e e 31
Cushman Coll. No. 64801, x 75, Offshore zone.
10, Lagena gracilis Williamson ... 31
Cushman Coll. No. 64638, x 90. 7 ]
11, Lagena flicosta REUSS .o et et e 31
Cushman Coll. No. 64802, X 110. Offshore zone,

12-15. Lagena striata ('OrBigny) ... 31
12, Cushman Coll. No, 64803, < 75, Offshore zone, 13, Cushman Coll. No. 64661, x 90,
Nearshore zone. 14, Cushman Coll, No. 64806, x 90. ‘Offshore zone. 15, Cushm:m Coll.

No. 64662, X 75. Nearshore zone.

16, Lagena semilineata Wright . i .31
Cushman Coll. No. 64804, X 125. Offshore zone.

17. Lagena hoglundi Todd and Bronnimann, m. SP. .o e 31
Holotype, Cushman Coll. No. 648()7 % 75. Offshore zone.

I8, Lagena SP. A o e et 31
Cushman Coll. No. 64663, X 90. Nearshore zone.

19, Lagena perlucida (MONTAZU) . e 31
Cushman Coll. No. 64803, x 75. Offshore zone.

200 Rectoglanduding SP. A .. e 31
Cushman Caoll. No. 64808, x 90. Offshore zone.

21, Glandufing glans QOTBIENY e e 32
Cushman Coll. No. 64809, x 80. Offshore zone.

22, Glandulina? spinata CUSRMAN e e 32
Cushman Coll. No. 64811, X 75. Offshore zone.

23, Glandulina laevigata (l"Orbigny ....................................................................................................... 32
Cushman Coll. No. 64810, x 60. OHshore zone.

24, Laryngosigma williamsont (Terquem) . 32

Cushman Coll, No, 64812, X 60, Offshore zone,
25,26, Nomion boueanum ('OrDHINY) e, 32
25, Cushman Coll. No. 64813, x 60; 26, Cushman Coll. No. 64814, X 75. Offshore zone.

27,28, Nowion grateloupi (4'Orbigny) 32
27, Cushman Coll. No. 64815, x 90,
29, Nrmzw@ SD. A e et 32
Cushman Coll. No. 64817, x 75. Offshore zone.
30,31, Nomtonella atlantica Cushman ... e 32
30, Cushman Coll. No. 64818, X 75; 31, Cushman Coll. No. 64819, X 60. Offshore zone.
32, Nenionella avricida Heron-Allen and Earland . e 32
Cushman Coll. No. 64664, ) 90, Nearshore zone. a, Dowsal view; b, peripheral view,
330 Noudonella 38D A .. 32

Qushm‘m Coll. No. 64824, x 6. Offshore zone. & Ventral view; &, peripheral view.
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Haplophragmium salsum
Trochamminita irregularis
Elphidium kugler

Lo limosum

. salsum

E. vadescens

PHYSICAL CHARACTERISTICS
OF THE SPECIMENS

As may be seen from magnifications of the illustra-
tions given, most of the Gulf of Paria specimens are
exceptionally small for Foraminifera, thelr maximum
dimensions rarely reaching (.4 mm. Certain species,
mostly arenaceous forms——particularly species of Haplo-
phragmoides, are exceptions to this general rule for the
Gulf of Paria. The species involved are, in some in-
stances, characteristically of a small size wherever they
are found. In most instances, however, the species in
the Gulf of Paria have average sizes only about half
that of specimens of the same species found elsewhere,
This apparent dwarfing does not apply to the few
planktonic specimens found.

Another unusual feature of the Gulf of Parta fauna
is the extreme fragility of the calcarcous tests. In
some tnstances no perfect specimens were obtained
(see pl. 8, fig. 7, pl. 9, figs. 16-22; pl. 11, fig. 9. Asis
to be expected in the case of rotaldorm species, the
last-formed chambers are the most fragile and are
often broken away. For many specimens even careful
handling of the tests is too severe and the walls seem

to disintegrate under the touch of a moistened sable
brush.

be related indirectly to such factors of the physical en-
vironment as temperature, salinity, and food supply.
Smaller than average size of specimens of any partic-
ular species may, therefore, be interpreted as indicative
of less than optimum conditions of the particular en-
vironment in which the population is found. On the
other hand, normal size of specimens of a particular
species may indicate that the conditions under which
the species lives are near or at optimum. For most of
the Gulf of Paria species the conditions are probably
less than optimum. For the exceptions noted above,
such as the species of Haplophragmoides that are so
abundant in the tidal zone, conditions are probably
nptimun.
SYSTEMATIC ZOOLOGY
Thecamoebina

No classihication of the Thecamoebina is attempted.
We have transterred directly to the Thecamoebina spe-
cific names originally given to two Gulf of Paria forms
previously described as Foraminifera, realizing that
these two forms may have already been described
under other names and that the Gulf of Paria names
may prove to be junior synonyms. We have followed
in general the usage of Bolli and Saunders (1954), to-
gether with that of Leidy (1879).

We have recognized the following species:
(Plate 1, figure 1)
{Plate 1, figure 2)
{Plate 1, figures 3, 4)
(Plate 1, fig-

Difftugia urceolata Carter
Diflugia pyriformis Perty
Diflugia capreolata Penard

Pontigulasia compressa (Carter)

ure 5)

Size as a physical characteristic of specimens is gen- Centropyxis (Centropyxis) constrictus {Ehren-
erally believed to have no specific importance but to berg)  (Plate 1, figures 6, 7)
EXPLANATION OF PLATE 6
Foraminirera (Nowntoniar and Evenmimag)
|a, Side views; b, peripheral views—except as indicated |
Fieure Pace
1,2, Nonionella opima Cushimiin e 32
I, Cushman Coll. No. 64820, x 125; 2, Cushman Coll. No. 64821, % 90. Offshore zone.
a, Dorsal views; b, ventral views; ¢, peripheral views.
3,4 Nowmionella turgida (WIIEIMISON) oo i e i e e eeses st 32
3, Cushman Coll. No. 64822; 4, Cushman Call. No. 64823, 3¢ 90. Offshore zone. q,
Daorsal views; 5, ventral views; ¢, peripheral views,
8.7, Elphidium advenwm (CUSRIUAND s s 39
5, Cushman Coll. No. 64849, % 60. Offshore zone. 6, Cushman Coll. No. 64719, x 90
Nearshore zone. 7, Cushman Call. No. 64850, X 75. Odshore zone,
8,9, Liphidinm diseoidale (AOFDIENY) o is et 39
8, Cushman Coll. No. 64720, x 75. Nearshore zone, 9, Cushman Coll. No. 64851, ¢ 90,
Offshore zone.
10, Elphidium incertum (Williamson) var. clavatum Cushman .. i 39
Cushman Coll. No. 64724, % 75. Nearshore zone.
11,12, Elphidium excavaiunm (TEPQUEIMN) . 0 L i 39
11, Cushman Coll. No. 64721, % 60; 12, Cushman Coll. Na. 61722, 3¢ 90, Nearshore zone,
13, Elphidium limoswm (Cushman and Bronnimann) ... e 39

Cushman Coll. No. 64725, x 9. Nearshore zone.
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Centropyxis (Centropyxis) excentricus (Cushman
(Plate |, figure 9)
(Plate 1, figure

and Bronnimann)
Centropyxis (Centropyxis) sp. A
12}
Centropyais (Cyclopyxis) arenatus (Cushman)
(Plate 1, figure §)
Centropywis (Uyelopyxis) salrus (Cushman and
Bronnimann)  {Plate 1, figures 10, 11)
Foraminifera
Family SACCAMMINIDAL
Genns Psammosphaera Schiulze, 1875
Psammosphaera fusca Schulze
Plate 1, hgure 13
Psammaosphaera fusca Scuurze,  Bravy, 1884, Chal-
ienger Rept., Zoology, v. 9, p. 249, pl. 18, figs. 1-8.

Genns Sorosphaera Brady, 1879
Sorosphaera? sp. A
Unidéntified as to species, this form consists of an
aggregate of various sized, spherical, thin-walled arena-
ceous chambers, with largest individual chamber about
0.1 mm. in diameter.

Genus Saccammina M. Sars, 1869
This genus includes species formerly placed in Pro-
teonina, which genus was shown (Loeblich and Tap-
pan, 1955b, p. 7, 8) to be a synonym of Reophax.

Saccammina atlantica (Cushman)
Plate 1, figure 14
Proteonina atlantica Cusaman, 1944 Cushman Lab.
Foram. Research Special Pub. 12, p. §, pl. 1, fig. 4.

Saccammina difflugiformis (Brady)
Plate 1, figure 15
Reophax diflugiformis Bravy, 1879, Quart. Jour.
Micros. Sci., v. 19, p. 51, pl. 4, fig. 3.

Saccamuina sphaerica M. Sars
Plate 1, hgure 16
Saccamming sphaerica M. Sars. Bravy {(part) 1884,
Challenger Rept., Zoology, v. 9, p. 253, pl. 18, figs.
H-15 (oot figs. 16, 17).

Famly Y PERANMMINIDALE
Genus Hippocrepma Parker, 1870
Hippocrepina? sp. A
These slender, arcuate, tapering, finely arenaccous
tubes are open at both ends presumably due to break-
age. Greatest dianeter s 0.1 mm.

Family REOPIACIDAE
Genns Reophax Montfort, 1808
Reophax dentaliniformis Brady

Plate 1, figure 19

Reophax  dentaliniformis  Bravy, 1884, Challenger
Rept., Zoology, v. 9, p. 293, pl. 30, figs. 21, 22.

Reophax nana Rhumbler
Platc 1, figure 17
Reophax nana Ruumsrer, 1911, Foram. Plankton-
Exped,, pt. 1, pl. 8, figs. 6-12; 1913, idem, pt. 2, p.
471.

Reophax scorpinrus Montfort
Plate 1, figure 18
Reophax scorprurws Monrrort, 1808, Conchyliologie
systématique, v. I, p. 331, 88th genre.

Family TOLYPAMMINIDAE
Genus Involutina Terquenm, 1862
It was shown by Loeblich and Tappan (1954, p.
306-308) that the name Ammodiscus cannot be used
for the planispiral agglutinated forms formerly placed
in that genus, and that such forms should be called
Tnvolutina.

Involutina minima (ITéglund)
Plate 1, figure 20
Ammodiscus minmimus HogrLune, 1947, Zool. Bidrag
Uppsala, v. 26, p. 124, pl. 8, figs. 5, 10; text figs. 90,
105, 110,

A few minute specimens of this species described
from Sweden were found. The test is gray and 1ts sur-
face roughened so that the sutures are obscured. Petro-
graphic examination shows the grains to be very small.

Genus Glomospira Rzchak, 1888
Glomospira glomerata Ioglund
Platc 1, Agure 21
Glomospira glomerata Hocrunp, 1947, Zool. Bidrag
Uppsala, v. 26, p. 130, pl. 3, figs. 8-10; text fig. 104,

Glomospira gordialis {Jones and Parker)
Plate 1, figures 22, 23
Glomaspira gordiatis (Jones and Parker). Cusu-
Man and McCurrocn, 1939, Allan Hancock Pacific
Exped,, v. 6, no. 1, p. 70, pl. 5, figs. 3, 6.

Fanuly LITUOLIDAE
Genus Haplophraginoides Cusluna, 1910
ITaplophragmeides cauariense (d’Orbigny)

Plate |, fignre 27

Nowioninag canariensis p'Oreiony, 1839 (iu BARKER-
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Weps and Buexrsuior), Histoire naturelle des Tles
Canarics, v. 2, pt. 2, Foraminferes, p. 128, pl. 2,
figs. 33, 34

Haplophragmeides hancocki Cushiman
aedd MeCulloch
Plate 2, figure 1
Haplophragmoides hancocki Cusaman and McCur-
rocu, 1939, Allan Hancock Pacific Exped,, v. 6, no.
1, p. 79, pl. 6, figs. 5, 6.
This species was described from along the Pacihe
coasts of North and South America.

Haplophragmoides manilaense Andersen
Plate 1, figures 24-26
Haplophragmoides manilaensis Axprrsen, 1953, Cush-
man Found. Foram. Research Contr., v. 4, pt. 1, p.
22, pl 4, fig. 8.
This species was described from brackish water en-
vironments of the Louisiana coast.

Haploplhragimeides wilberti Andersen
Plate 1, fignres 28, 29
Hapiophragmoldes wilberti ANvErseEN, 1953, Cushman
Found. Foram. Research Contr, v. 4, pt. 1, p. 21,
pl 4, g 7.
This species was also described from brackish water
environments of the Louisiana coast.

Haplophragmoides bouplandi Todd
and Bronnimant, n, sp.

Plate 2, figure 2

Tesr rather small as compared with most species of
the genus, compressed, periphery indentad, particularly
over the fatrer part of the test, umbilicus small and
deep. Chambers few, inflated, 6 or 7 comprising a
whorl, rapidly increasing in size and inflation as growth
proceeds. Sutures straight, radial, deeply incised. Wall
coarsely arenaccous but smoothly finished.  Aperture
a very low, elongate opening with a very slightly pro-
jecting rim formed by the base of the final chamber.
Diameter 0.30-0.35 mm., thickness 0.15-0.18 mm.

Helotype (Cushman Coll. No, 64612} from the tidal
zone, mangrove swamnp at Four Roads, west of Port-
of-Spain, northwest coast of Trimdad, B. W. L.

This species differs irom Haplophragmoides canari-
ense (d'Orbigny) in irs relatively thicker test and in-
flated chambers rapidly increasing in size.

Genns Alveolophragmimn Stschedrina, 1936
As pomnted out by Loeblich and Tappan (1933, p.
28-29), this generic namwe replaces Labrospira Hog-
lund, 1947, for those species that differ from Hapleo-
phragmoides i having an interio-areal aperture.

(8]
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Alveolophragmivan salswm (Cushiman
and Bronnimann)
Plate 2, figure 3
Labrospira salsa CusuMaN and BroNNiMann, 1948,
Cushman Lab. Foram. Research Contr., v. 24, pt. 1,
p. 16, pl. 3, figs. 5, 6.

Genus Ammoastata Cushiman and Brounimann, 1948
Ammoastuta inepta (Cushman and McCulloch)
Ammaobaculites ineptus Cusuman and McCuriocH,

1939, Allan Hancock Pacific Exped, v. 6, no. 1, p.

89, pl. 7, fig. 6.

Ammoastuta salsa Cusuvian and Bronwimann, 1948,
Cushman Lab. Foram. Research Contr., v, 17, pt. 3,
p. 17, pl. 3, figs. 14-16.

This species has been reported from numerous widely
separated localities:  Trinidad, Panama, Ecuador,
southwest Texas, Mississippi Sound, Long Island
Sound, and Pleistocene deposits at Boston. Although
occurring in marine deposits, the species probably
originates in adjacent marshy or brackish habitats.

Genus Ammcbaculites Cushman, 1910
Ammobaculites dilatatus Cuslhman and Bronnimann
Plate 2,
Ammobacvlites dilatatus CusuMAN and BRONNIMAKN,

1948, Cushman Lab. Foram. Research Contr., v. 24,
pt. 2, p. 39, pl. 7, figs. 10, 11

figures 4, 5

Ammiobaculites directus Cushman and Bromuimaun
Plate 2, figure 6
Ammobaculites directus Cusuman and BroNmimann,
1948, Cushman Lab, Feram. Research Contr., v, 24,
pt. 2, p. 38, pl. 7, figs. 3. 4.

Ammobaculites diversus Cushiman and Brommimann
Ammobaculites diversys Cusuman and Bronnimany,
1948, Cushman Lab. Foram. Research Contr., v. 24,
pt. 2, p. 38, pl. 7, figs. 5, 6.
Anunobaculites exiguus Cushman and Bromnimann
Plate 2, figure 7
Jmmobaculites exiguus CUSHMAN AND BRONNIMANN,
1948, Cushman Lab. Foram. Research Contr, v. 24,
pt. 2, p. 38, pl. 7, figs. 7, 8.
Ammobaculites exilis Cushman and Bronnimann
Ammobaculiter exilis CusamaN and DBroNNIMANK,
1948, Cushman Lab. Foram. Research Contr,, v. 24,
pt. 2, p. 39, pl. 7, fig. 9.
Ammobaculites pseudeeassis Cushnan
and Bronnimann
Aomobaculites pseudocassis Cusuman and Bronyi-
manN, 1948, Cushman Lab. Foram. Research Contr.,
v. 24, pt. 2, p. 39, pl. 7, fig. 12



Ammobaculites salsus Cushman and Bronnimaunn
Plate 2, figurc 8
Ammobaculites salsusr Cusaman and BroNNIMANN,
1948, Cushman Lab. Foram. Research Contr.,, v. 24,
pt. 1, p. 16, pl. 3, figs. 7-9.

Anmmobaculites salsus var. distinctus Cushiman
ad Bronnimann

distinctus Cusaman and

BronniMany, 1948 Cushman Lab. Foram, Research

Contr., v. 24, pt. 2, p. 40, pl. 7, figs. 13, 14,

Ammobaculites salsus var.

Ammobaculites salsus Cushman
and Bronmmann variants
Plate 2, figures 9, 10
Such forms as the two illustrated appear to be re-

lated to 4. salsus but are found more frequently in the
nearshore and offshore zones.

Ammobaculites sp. A
Plate 2, figure 11
compressed species with a close-coiled ni-
tial portion and wall composed of relatively Jarge angu-
far fragments, pecurs in the nearshore zone.

A smuall,

Genus Haplophragmium Reuss, 1860
Haplophragmium salsum Cushman and Bronnimann
Plate 2, figure 12

Haplophragmivm salsum CusHmanN and BRONNIMANN,

1948, Cushman Lab. Foram. Rescarch Contr,, v, 24,
pt. 1, p. 16, pl. 3, figs. 10-13.

Family TEXTULARIIDAF
Genus Textularia Defrance, 1824
Textularia agglutinans d’Orbigny
Plate 2, hgure 13
Textularia agglutinans p'Orsiony, 1839 (in pE 1a
Sacra), Histoire physigne, politique et naturelle de
I'lle de Cuba, Foraminiféres, p. 144, pl. 1, figs. 17,
18, 32-34,

Textularia candeiana d'Orbigny
Plate 2, figure 14
p’OrpioNy, 1839 {in pE 1A

Sacra}, Histoire physique, politique et naturelle de
I'lle de Cuba, Foraminiféres, p. 143, pl. 1, figs. 25-27.

Textularia candeiana

L'extularia ¢f. 1. earlandi Parker
Plate 2, hgure 22

Textularia elegans Lacrotx, 1932 (not Plecanivm ele~
gans Hantren, 1868), Inst. Oceanographique Mon-
aco, Bull. 391, p. 8, texr figs. 4-6.

Textularia tenuisyima Earrann, 1933 (not 7. tenuis-
stma HAusvLer, 1881), Discovery Repts,, v. 7, p. 95,
pl. 3, figs. 21.30.

Textularia earlandi Parker, 1952, Mus. Comp. Zoovlogy
Bull.,, v. 106, no. 10, p. 458 (footnote) —PHLEGER,
1952, Cushman Found. Foram. Research Contr., v.
3, pt. 2, p. 86, pl. 13, figs. 22, 23 —Parker, 1954,

EXPLANATION OF PLATE 7

ForAMIRIFERA

Froure
1, Eiphidium hispidulum Cushman

Cushman Coll. No. 64723, x 90. Necarshore zone.

2-4.  Elpkidium poeyanum (d ()rblgny)
2, Cushman Coll. No., 64726,
Coll. No. 64728, x 90. l\urshore zone,
5. Elphidium sagrum (d’Orbigny)
Cushman Coll. No. 64729, > 90.

tEvraininag)
la, Side views; b, peripheral viewsl
Pace
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 39
................................................................................... 39
% 125; 3, Cushman Coll. No. 64727, % 125; 4, Cushman
....................................................................................... 39
Nearshore zone.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 39

6. Llphidium transiucens Natland

Cushman Coll. No. 64852, x 60, Offshere zone.

7-9.  Elphidium twmidum Natland
7, Cushman Coll. No. 64731,
Nu 64733, x 75 Nearshore zone,

10,11,

Fiphidium vadescens (Cushman and Bronnimann)

10, Cushman Coll. No. 64734, x 123; 11, Cushman Coll. No. 64735, % 90. Nearshore zone.

12, FElghidium 1rinitatense (Cushman and anmmann)

Cushman Coll. No. 64730, x 75,
13, Fiphidium sp.
Cushman Coll. No. 64833, x 75,
14, Elphidiuvm sp. B ..
Cushman Coll. No. ()473() X 90,
1S, Elphidium sp. C
Cushman Coll. No. 64854, x 90,

A

Offshore zone.

39
® 90; & Cuoshman Coll. !

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 39
....................................................................... 39

Nearshore zone.
...................................................................................... 40

Ofshore zone.

.......................................................................................... 40

'\Tmrqhnr( zZone,
............................................................................. 40
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Froure

12
3.
4,5

6.

EXPLANATION OF PLATE 8
Foraminirera (BurimiNiar)
[a, Stde views; b, apertural views]

Buliminella elegantissimg (d'Orbigny)
1, Cushmun Coll. No, 64665, X 90, 2, Cushman Coll. No. ()46)66 X 125. Nearshore zone.
Bulinitnella sibitusiformis Coshman
Cushman Coll. No. 64667, % 75, Nearshore zone,
Buliming marginata d’'Orbigny .
4, Cushman Coll. No. 64825, 3, Cushman Coll. No. 64826, X 9. Offshore zone.
Bulimina sp. A
Cushman Coll. No. 64668, X 90, I\earsbore zone,
Virguling (Virgulinella) pertusa Reuss
Cushman Coll. No. 64827, x 75. Offshore zone.
Virgulina punctata d'Orbigny ...
Cushman Coll. No. 64828, » 75. Offshore zone.

Bolivina pulclhiella {d'Orbigny) var. primitiva Cushman .. .
9. Cushman Coll. No. 64833, Offshore zone; 10, (,umman Ca No. 64676, Nearshore
zone. X 90.

Bolivina pseudopunctatg Hoglund e
Cushman Coll. No. 64832, x 90, Offshore zone.

Boliving striatula Cushman .
12, Cushman Coll. No. ()467? % 125, Nearshore zone. 13, Cushman Coll. No. 64678,
X 75. Nearshore zone. 14, Cushman Coll. No. 64679, X 90. Nearshore zone. 15, Cush-
man Coll. No. 64836, X 75, Offshore zone. 16, Cushman Coll. No. 64680, x 75. Near-
shore zone.

Bolivina hastata Phleger and Parker
Cushman Coll. No. 64670, x 9. Nearshore zone.
Bolivina fowmani Phleger and Parker . ...
Cushman Coll. No. 64831, % 150. Offshore zone.
Bolivina subacnariensiy Cushman .

19, Cushman Coll. No. 64681; 20, Cushman Coll. No. 64682, x 7\. \earthe zone.

Bolivinag tongi Cushman ... ...
Cushman Coll. No. 64684, )< 90, Nearshore zone.

Bolivina spathwlata {Williamson)

22, Cushman Coll. No. 64834; 23, Cushman Coll. No, 64835,
Boliving tortuora Brady . RS
Cushman Coll. No. 64685, X 90. Nearshore zone.
Bolivina barbata Phleger and Parker . .
Cushman Coll, \o 64829, % 105, Offshore zone.
Bolivina of. B. difformis (Willlamson) ...

Cushman Coll. No, 64830, x 75, Offshore zone.

Bolivinag goésii Cushmanm ...
Cushman Coll. No. 64669, % 75, Nearshore zone.

Bolizing pseudoplicara Heron-Allen and Eardand -
Cushman Coll. No, 64675, x 125, Nearshore zone.

Bolivina subexcavata Lmhm.m and Wickenden ... .
Cushman Coll. No, 64683, ¢ 91, Nearshore zone.

Rolivinag plicatella Cushman var, were Cushman and Ponton
Cushman Coll. No. 64674, X 125. Nearshore zone.

Bolivina variabilis (Willlamsony
Cushman Coll. No. 64680, x 75. Nearshore zone.

Boliving inflata Heron-Allen and Earland .. . . ...

32, Cushman Coll. No. 64671 33, thman (u No. 64672; 34, Cushman Coll. No,
04673, X 125, Nearshore zone,

Bolivina sp. A e e
35, Cushman Coll. T\n 64681 Nearshore zone; 36, Cushman Coll. No, 64837, Offshore
zone. X 123,

Loxostomum Mwanieense Howe ..
Cushman Coll. No. 64688, x 90. Nearshore zone.

Loxostomgum mavorl (Cushmany .
Cushman Coll, No. 64838, 3¢ 6t (ffshore zone,

Loxoctomune porrectum (Brady) e
Cushman Coll. No, 64839 % 38, Offshore zone.

Offshore zope.
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Mus. Comp. Zoology Bull,, v. 111,
pl. 2, hg. 12,

Specimens close to this species with a very slender

no. 10, p. 490,

test occur abundantly in the offshore zone. Records of
7. earlandi are from the Mediterranean, Antarctic,
Aretic, southern New England, and Gulf of Mexico.

Textularia gramen d’Orbigny
Plate 2, figures 15-18
Textularia gramen v'OreioNy, 1846, Foraminiféres fos-
siles du bassin tertiaire de Vienne, p. 248, pl. 15, figs.
4-0.
Textularia mavori Cushman
Plate 2, figurc 19
Textularia mayori Cusnman, 1922, Carnegic Inst.
Washington Pub. 311, p. 23, pl. 2, fig. 3.

Textularia sp. A
Plate 2. figure 20
A small species with thin, smoothly finished wall 1s
found in the offshore zone.

Textularia sp. 13
Plate 2, hgure 21
This species uses coarser grains than 7. sp. A in
constructing its test and the surface is rough.

Genus Bigenerina d'Orbigny, 1826
Bigencrina nodosaria d’Orbigny
Platc 2, figure 23

Bigenering nodosaria v’OrBioNY, 1820, Annales sci nat.,
tome 7, p. 261, pl. 11, figs. 9-12; Modeles no. 57.

Family VIERNEUILINIDALS
Genus Gaudryvina d'Orbigny, 1839
Gandrvima exilis Cushman and Bronnimann
Plate 2, figurcs 24, 25
Gaudryina exilis Cusiiman and BrONNIMANN, 1948

Cushman Lab. Foram. Research Contr., v. 24, pt. 2,
p. 40, pl. 7, fgs. 15, 16.

Genus Pscudoclavulina Cusliman, 1936
Pseudoclavulina curta Cushman and Bronnimann
Psewdoclavulinag curta CtsHnMan and BrRONNIMANN,
1948, Cushman Lab. Foram. Research Contr., v. 24,

pt. 2, p. 41, pl. 7, figs. 19, 20.

Pseudoclavulina gracilis Cusliman and Bronnmmann

Pseudoclazulina gracilis CtsuMaN and BRONNIMAKNN,
1948, Cushman Lab. Foram. Research Contr., v. 24,
pt. 2, p. 40, pl. 7, figs. 17, 18.

[Family VALVULINIDAL
Genus Eggerella Cushman, 1933
Eggerella humboldti 'T'odd and Bronnimann, n. sp.
Plate 2, figure 26

Test short, appearing to be a loose agglomeration ot
spherical chambers. Chambers few, very rapidly in-
creasing in size, last three comprising most of the test,
strongly inflated, nearly globular. Sutures consisting
of decp incisions between the chambers. Wall coarscly
arenaceous and rather roughly finished, usually orange-
colored over the initial chambers. Aperture a narrow
fissurc-like opening at the bottom of the suture be-
tween the final chamber and the second from the last
chamber. Length about 0.27 mm., breadth about 0.20
mm.

Holotype (Cushman Coll. No. 64641) from the near-
shore zone (0-2 fms.), eastern Gulf of Paria, Trinidad,
B.W. 1

This species differs from Lggerella scabra (William-
son) 1n its short, compact shape and fewer and more
globular chambers.

Iramily SILICINIDAL,
Genus Miliammina 1leron-Allen and Earland, 1930
Miliammina fusca (Brady)
Platc 3, figurc 1

Quinqueloculing fusca Bravy, 1870, Annals and Mag.

Nat. History, ser. 4, v. 6, p. 47, pl. 11, figs. 2, 3.
Miliammina fusca (Braby). Purecsr and WarLTON,

1950, Am. Jour. Sci., v. 248, p. 280, pl. 1, fig. 19.

Miliamnmina pariaensis 'T'odd and Bronnimann, n. sp.
Plate 3, figurc 2

Test broadly oval and compressed, periphery rounded.
Chamber arrangement changing from quinqueloculine
to spiroloculine as growth proceeds, chambers much
embracing so that the final two comprise most of the
surface of the test, strongly curved at both ends. Su-
tures depressed but indistinct. Wall agglutinated, ap-
parently of chitin with very fine-grained non-calcareous
fragments, gray to orange in color, surface very smooth
and polished. Aperture a very wide but low arched
opening at the end of the final chamber, not projecting
and without tooth. Length 0.35-048 mm,,
breadth 0.28-0.35 mm., thickness about 0.15 mm.

Holotype (Cushman Coll. No. 64625) from the tidal
zone, mangrove swamp between St. Mary’s and Cali-
fornmia, west coast of Trinidad, B. W. 1.

rim or

This species differs from Miliammina fusea (Brady)
with which it occurs, in its compressed oval test and
smooth, fine-grained wall lacking individual fragments
of the size present in M. fusca.

(26)
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Genus Spirolocammima Farland, 1934
Spirolocammina sp. A
Plate 3, hgure 3
Very rare specimens of a planispirally coiled species,
giving no reaction in acid and hence non-caleareous
like Miliammina, were found in the offshore zone.

Family NHLIOLIDAL
Genns Quinquelocnling EOrbigny, 1826
Quingueloculina agglutinans d'Orbigny
Plate 3, figure +
Quinqueloculing agglatinany v'Ormieny, 1839 {in pE LA
Saura), Histoire physique, politique et narurelle de
I'Tle de Cuba, Foranuniféres, p. 193, pl. 12, figs.
11-13.
Quingnelocnlina coltrata (Brady)
Plate 3. figure 14
Milivtina ewlirata Bravy, 1884, Challenger Rept., Zo-
ology, v. 9, p. 161, pl. 5, figs. 1, 2.

Oninqueloculina lamarckiana d'Orbigny
Plate 3, Agure 12
Guingueloculina lamarckiana wORBIGRY, 1839 (in vE LA
Sacra), Histoire physique, politique et naturclle de
I'le de Cuba, Foraminiféres, p. 189, pl. 11, figs. 14,
i3,
Quingueloculina poeyvana d'Orbigny
Plate 3, figure 6
(uingueloculing poevana v'OrBIGNY, 1839 (in pE 1A
Sackal, Histoire physique, politique et naturelle de
Vile de Cubu, Foraminiferes, p. 191, pl. 11, figs. 25-27.

Quingueloculina seminnlun (Linnd;
Plate 3, figures 9, 10
Quinguelocwling seminula (Lissizy. Cusuman, 1929,

Cushman Lab. Foram. Rescarch Contr,, v. 5, pt. 3
p. 39, pl. 9, figs. 16-18,

s

Quingueloculina semircticulosa Cuslunan
Plate 3, hgure 8
Quingueloculing semireticulvsa Cusnman, 1932 U, S,
Natl. Mus. Bull, 161, pr. 1, p. 27, pl 7, fig. 2.

Quinqueloeuling gotsi V'odd and Bronnimann, u. sp.
Plate 3. figure 11

Test small for the genus, triangular in section but
with rounded angles, elongare, rounded at the base,
apertural end slightly projecting. Chambers distinet,
slender, guingueloculine, not much embracing.  Su-
tures depressed. Wall calcarcous, smooth and polished,
central portion of cach chamber more white and
apaque than the sides (e close to the sutures), thus
resulting in 2 faint Jongitudmal banding of hight and
dark parallel with the suture Tines. Aperture cireular,

at the end of a short neck, without a tooth and with-
out a hip. Length 0.30-0.40 mm., breadth 0.15-0.20 mm,

Holotype (Cushman Coll. No. 64643) from the near-
shore zone (0-2 fms.), eastern Gulf of Paria, Trini-
dad, B.W. 1

This species differs from Quingueloculing seminulum
(Linné) m the hight and dark longitudinal banding, in
the projecting apertural neck, and m the less strongly
embracing chambers and resulting greater depression
of sutures.

Ouinqueloculing sp. A
Platc 3, fgure 7

The test of this species 1s agglutinated with the
grains neatly fitted together, and the wall thin and
rather smoothly finished. The test is soluble in acid,
hence the agglutinated particies and probably also the
vement are calcareous,

Quingueloculina sp. B
Plate 3, figure 13
This species is quite smoothly triangular in section,
the test translucent and smooth, and the aperture not
protruding beyond the outline of the test.

Quinqueloculina sp. C
Plate 3, figure 5
This species has a thin, matte wall and the cham-
bers are rounded m section and distinetly separated
from one another.

Genus Triloculing d'Orbigny, 1826
Triloculina oblonga (Nontagu)
Plate 3, fignres 15, 16

D’Orsiony, 1820,
Annales sci, nat, tome 7, p. 300, Modeles no. 95;
1839 (in ve LA Sacka), Histoire physique, politique
et naturelle de I'lle de Cuba, Foraminifires, p. 175,
pl. 10, figs. 3-5.

Triloculina oblonga (MoxTatU}.

Tuloenlina tricartuata d'Orbiguy
Plate 3, figure 17
Trifoculing tricarinata p'OrBicyy, 1826, Amnales sci.
nat., tome 7, p. 299, Maodéles no. 94,

Triloculina trigonula (Lamarck)

Plate 3. figures 18, 19
D'Orpsiony, 1826,
Annales sci. nat, tome 7, p. 299, pl. 16, figs. 59,
Modeles no. 93,

Triloculina trigonula (LAMARCK),

Triloculina sp. A
Plate 3, figure 20
"This species may be the triloculine connterpart of
Guinqueloculinag sp. C.
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Genus Miliolinella Wiesner, 1931
Miliolinclla labiosa (d'Orbigny)
Platc 3, figures 21, 22

Triloculing labiosa v'OrBIGRY,
Cuba, Foraminiferes, p. 178, pl. 10, figs. 12-14.

Miliolinella sp. A

Plate 3, figures 230 24

This species differs from M. Jabiosa in being slender

and compact and has a very low and hood-like aper-
ture. The smooth wall is translucent in most speci-

mens and the sutures are flush and hence indistinct.

Genus Spireloculina d'Ochigony, 1826

Spiroloculing inderseni Todd and Bronnimany, n. sp.
Platc 4, hgures 10-12

Test small for the genus, compressed, umbilicus

stightly depressed, basal end bluntly peinted, apertural

{839 (in ne 1A SAGRAJ,
Histoire physique, politique et naturelle de I'Tle de

end with projecting neck, periphery squarely truncate
with sharp angles that may be slightly limbate, Cham-
bers few, very rapidly increasing in size and thickness
as added, curved, shightly larger at the basal end of
each chamber than at the apertural end. Sutures dis-
tinet, shightly limbure, not depressed. Wall calcareons,
thin, semewhat translucent in the inter-sutural areas.
Aperture circular, at the end of a short and slender
neck, surrounded by a slightly flaring rim, and with a
short simple tooth. Length 0.37-0.50 mm., breadth
thickness about 0.10 mm.

. No. 64791) from the off-

, eastern Gulf of Paria, Trini-

0.18-0.25 mm,,
Holotvpe (Cushman Coll
shore zone (2-18 fms.)
dad, B.W. L.
This species differs from Spiroloculinag eximia Cush-
man in the squarely truncate periphery, less deeply

depressed umbilicus, and somewhat translucent wall.

EXPLANATION OF PLATE 9

ForaMINIFERA (
la, Dorsal views; b, ventral views;
Fieuke

Buriminimar, Erripsominipak, and DiscorBIvag)
¢, penipheral views—except as indicated |

Pact
1,2, Uvigerina peregrina var. parowta Cushiman | i 35
I, Cushman Coll. Na. 64840, x 75, Offshore zone, 2, Cushman Coll. No. 64689, X ‘) X
Nearshore zone.
34 llop/\m.m.'zx PECiAca CUSTIMAN 1o ettt .35
Cushman Coll. No. 64690, X 9. Nearshore zone. 4, Cushman Coll, No. 64841, X
]35. Offshore zone. a, blde views; &, apertural views.
5,6, Angulogerina occidentalis (Cushman) . 36
5, Cushman Coll. No. 64691, X 90; 6, Cushman Coll, No, 64692, % (2 Nearshore zone.
7. Siphogenerina raphana (Parker and JOnes) o 36
Cushman Coll. No. 640693, X 6. Nearshore zone. 4, Side view; &, apertural view.
8,9, Siphonodusaria recta (Palmer and Bermudez) . . e 36
8, Cushman Coll. No. 64693; 9, Cushman Coll. No. 64696, » 90. Nearshore Zone,
10, Siphonodosaria matansana (Palmer and Bermudez) oo 36
Cushman Coll, Nu, 64634, X 90. Nearshore zone.
T Siphonodasaria $P. A e . 36
Cushman Coll. No. 64697, » 90. Nearshore zone.
12, Siphonodosaria? sp. B e 36
Cushman Coll. No. 64698, x 90, Nearshore zone.
L3 Fisswrina fintis (USRI e e 36
Cushman Coll. No. 64842, x 125, Offshore zone.
14, Fissuring agassisi Todd and Bronnimann, no sp. oo 36
Holotype, Cushman Coll. No. 04843, X 135, Offshore zone. . b, Side views 90° aparrt,
13, Plewrostomeifa sp. N IO UUUTT 36
Cushman Coll. No. 64699, % 90, Nearshore zone, «. b, Side views 90° apart.
16221, Rosaling Boridana CCUShIMANY o e e et e .36
16, Cushman Coll. No. 64629, x 38 Tidal zone, Mangrove 1. 17, Cushman Coll. No.
G4700, < 60, Nearshore zone, 18, Cushman Coll. No, 64701, X 60. Nearshore zone.
19, Cushman Coll. No. 64702, x 75. Nearshore zone. 20, Cushman Coll. No. 64703, x
75. Nearshore zone. 21, Cushman Coll. No. 64621, x 75, Tidal zone, Mangrove IT.
22, Rosaling ragrai Todd and Bronmimann, 0. SP. ..o o e 37
Holotype, Cushman Coll, No. 64704, x 123, arshore zone
230 Divearbinr? spOA e e e e 37
Cushman Coll. No. 64703, % 75, Nearshore zone.
M. Diseorbis? agnavol Bermuder TIPS PR 37
Cushman Coll. No. 04630, X 635, Tidal zone, Mangrove L.
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Spiroloculina dentata Cushman and Tadd
Plate 4, fgure 4
Spiroloculing dentata Cusaman and Toovp, 1944, Cush-

man Lab. Foram. Research Special Pub. 11, p. 71,
pl. 9, figs. 33, 34,

Spiroloculima eximia Cushman
Plate 4, agure 5
Spiroloculing eximia Cusuman, 1922, Carnegic Inst.

Washington Pub. 311, p. 61, pb. 11, fig. 2.

Spiroloculina grata Terquem
Plate 4, fignre 6
Spiroloculina grata Terguem, 1878, Soc. Géol. France
Mém,, ser. 3, v. 1, p. 55, pl. § (10), figs. 14, 15,

Spiroloculina guppyi 'Todd and Bronmimamn, n. sp.
Plate 4, figures 1, 2

Test oval, compressed, periphery rounded, umbilicus
open and depressed, basal end hluntly pointed, initial
end bearing a projecting neck. Chambers distinct,
rounded in section, rapidly increasing in size as added,
cach chamber increasing slightly in size from base to
apertural end. Sutures distinctly incised. Wall calear-
eous, thin, translucent, surface slightly crinkled. Aper-
ture circular with a shghtly flaring lip and short simple
tooth. Length about .30 mum., breadth about 025
mni., thickness about 0.10 mm.

Holotype (Cushiman Coll. No. 64789) from the off-
shore zone (2-18 fms.), eastern Gulf of Paria, Trini-
dad, B.W. L

This species differs trom Spircloculina rugosa Cush-
man and Todd, and especially from its variety curva-
tura, in having a much thinner and translucent wall,
and in having a smaller, more compressed and more
delicate test.

Genus Sigmoilina Schlunberger, 1887
Sigmoilina tenuis (Czjzek)
Plate 4, figure 3
Sigmoilina tenuis (Czyzex). Cusaman, 1946, Cush-
man Lab. Foram. Research Contr., v. 22, pt. 2, p.
32, pl. 5, figs. 13-15.

Genus Pyrgo Defrance, 1824
Pyvrgo nasutus Cushman
Plate 4, figare 13
Pyrgo nasutus Cusuman, 1935, Smithsonian Misc.
Coll,, v. 91, no. 21, p. 7, pl. 3, figs. 1-4.

Family OPTITIHHALMIDIIDAE
Genus Tornuspira Schultze, 1854
Comuspira incerta {’Orbigny}
Plate 4, figure 7
Operculing incerta b’ORBIGNY, 1839 (in pE 1A SAGRA),

Histoire physique, politique et naturelle de Ulle de

Cuba, Foraminiferes, p. 49, pl. 6, figs. 16, 17.

D'Orbigny described this species from shore sands of
Cuba and Martinique, stating the color to be yellow,
the wall to be shightly translucent, and the size to be
(1.1 mm. The original figure shows 2 speckled or mot-
tled appearance, customarily used to derote an arena-
ceous test, but noething in the description confirms its
being arenaceous.

Heron-Allen and Earland (1932, p. 343), suspecting
that the test was not agglutinated, examined d’Or-
bigny’s specimens in Paris. They reported finding three
specimens in one tube, all unmistakably fossil speci-
mens of Cornuspire, two being C. fnvolvens Reuss
(one striated) and the third one a square-edged form
suggesting (. angigyra Reuss. They, therefore, con-
cluded that no true representatives of d’'Orbigny’s
Recent Cuban species were still in existence,

Subsequently, but without reference to the earlier

EXPLANATION OF PLATE 10
Foraminirera ( RoTALIIDAE)
|2, Dorsal views; b, ventral views; ¢, peripheral views |

Froure Pace
1,2, Streblus beccarii (Linné) var. sobrinag (Shupack) ... 38
1, Cushman Coll. No. 64711, Nearshore zone; 2, Cushman Coll. No. 64631, Tidal zone,
Mangrove I. % 90.
3. Sereblus beccarii (LAnné) VAFIANT ... 38
Cushman Coli. No. 64717, x 90. Nearshore zone.
Y. Strebius limnetes Todd and Bronnimann, 1. sp. .o 38
Holotype, Cushman Coll. No. 64633, w 75. Tidal zone, Mangrove 1.
5-11. Strebins beecarii (Linné) var. tepida (Cushman) ... 38
35, Cushman Coll. No. 64712, x 9. Nearshore zone. 6, Cushman Coll. No. 64713, X
75. Nearshore zone. 7, Cushman Coll. No, 64714, = 90, Nearshore zone, 8, Cushman
Coll, No. 64715, x 125, Nearshore zone. 9, Cushman Coll. No. 64632, x 125. Tidal
zone, Mangrove 1. 10, Cushman Coll. No. 64716, X 90. Nearshore zone. 11, Cushman
Coll. No. 64846, x 90, Offshore zone,
12, Streblus pauciloculatus (Phleger and Parkery . .. 38

Cushman Coll. No. 64847, % 125. Offshore zone.
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observation of Heron-Allen and Earland, Loeblich and
Tappan (1954, p. 308, text fig. 1) examined the three
specimens in question, accepted them as syntypes of
d'Orbigny’s species from the Recent of Cuba, and desig-
nated one as lectotype and the other two as paratypes.

We prefer to reject, not the generic identification of
the three specimens, bur the identification of them as
syntypes of d'Orhigny’s Cuban species. Our reasons
for this are the yellow color and small size mentioned
in the original description as contrasted with the large
size of the presumed syntypes. The diameter of the
lectotype is nearly 14 times that of the original type.
Further distinction seems to be shown by the rather
large degree of involution of the presumed syntype as
contrasted with the non-involute test of the minute
species hgured by d’Orbigny.

In the Gulf of Paria a few specimens, about 0.25
mm. in diameter, yellow in color, and having a thin
wall with a matte surface, appear to belong in the
species described by d'Orbigny. Petrographic exami-
nation of the test proves it to be not agglutinated.

Cornuspira planorbis Schiultze
Plate 4, hgure 8

Cornuspira  planorbis Scuvrrze, 1854, Organismus
Polythal., p. 40, pl. 2, fig. 21.

Genus Ophthalmidium Zwingli and Kiibler, 1870
Ophthalmidium balkwilli Macfadycn
Plate 4, hgure 9
Ophthalmidium carinatum Baikwil and Wriowr,
1885 (not Kusrier and Zwixngri, 1866}, Roval Irish
Acad. Trans., v. 28, Sci, p. 326, pl. 12, figs. 13-16.
Ophithalmidium  balkewilli Macrapyen, 1939, Royal
Micros. Sci. Jour., ser. 3, v. 59, pt. 3, p. 166, text
fig. 2.
This species was described and reported from Irish
and English coasts.

Family TROCHAMMINIDAE
Genus Trochammina Parker and Jonces, 1859
T'rochanmiina advena Cushman
Plate 4, hgure 16
Trochamminag advena Cusuman, 1922, Carnegie Inst.
Washington Pub. 311, p. 20, pl. 1, figs. 2-4.

‘T'rochammina comprimata Cuslinan and Bronnimann

Trochammina comprimata Cusuman and Bronni-
MANN, 1948, Cushman Lab. Foram. Research Contr.,,
v. 24, pt. 2, p. 41, pl. 8, figs. 1.3,

Trochainmina laevigata Cushiman and Bronnimann
Plate 4, figures 17, 18

Trochanoning laevigaio CusnMaN and BRONNIMANN,

1948, Cushman Lab. Foram. Research Contr., v. 24,
pt. 2, p. 41, pl. 7, figs. 21, 22.

Genus Trochamminita Cushinan
and Bronnimann, 1948
Trochaminita irregularis Coshman and Bronnimann
Platc 4, figures 19-22
Trochamminita dirregularis Cusaman and Brosm-

MaNN, 1948, Cushman Lab. Foram. Research Contr,,
v. 24, pt. 1, p. 17, pl. 4, figs. -3,

Genus Arencparrella Audersen, 1951
Arenoparrella mexicana {Kornfeld)

Plate 4, figures 23, 24

inflate (MoNTaGU) var. mexicana

Kosnrern, 1931, Stanford Univ,, Dept. Geology

Contr, v. 1, no. 3, p. 86, pl. 13, fig. 5.

Trochammina

Genns Noaria Heron-Allen and Earland, 1914
Nouria polymorphinoides [lcron-Allen and Earland
Plate 4, figurc 14
Nouria polymorphinoides Heron-ALLEN and Earvany,

1914, London Zool. Soe. Trans,, v. 20, p. 376, pl. 37,
figs. 1-15.

Nouria sp. A
Plate 4, ngnre 15

Specunens, differing from N. polymorphinoides n
having a smaller and more compressed test with pointed
inttial end and in being composed of smaller arena-
ceous fragments, occur with it but are more abundant,
The wall is very thin and easily broken. The species
may be the same as an unnamed one reported from
depths between 12 and 100 meters in the northeastern
Gulf of Mexico (Parker, 1954, p. 304, pl, 5, fig. 20).

Fanuly LAGENIDAE
Genns Rebulus Montfort, 1808
Robulus ¢f. R. cultratus Montfort
Plate 5, figure 1
As s true of nearly all the species in the eastern Gulf

of Paria, the specimens of Robulus are very minute
(about 0.25 mm. in greatest dimension).

Genus Astacolus Montfort, 1508
Astacolus sp. A
Plate 3, hgure 2
Rare specimens, ornamenred as in the illustration,
ceeur in the offshore zone.
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Genus Dentalina d'Orbigny, 1826
Dentalina? sp. A
Plate 5, figure 3
Rare fragmentary specimens, none showing the aper-
tural end, may belong in Dentaling,

Genus Nodosaria Lamarck, 1812
Nodosaria catesbyi d’Orbigny
Plate 5, hgure 4
Nodosaria catesbyi p’'Orsiany, 1839 (in pE LA Sacra),
Histoire physique, politique et naturelle de I'lle de
Cuba, Foraminiféres, p. 16, pl. 1, figs. 8-10.

Genus Lagena Walker and Jacob, 1798
Lagena chasteri Millctt
Plate 5, figure 5
Lagena chasteri MiLretr, 1901, Royal Micros. Soc.
Jour, p. 11, pl. 1, fig. 11.

Lagena clavata (d’Orbigny)
Plate 3, figure 9
Ooling clavata ’Orsiony, 1846, Foraminiferes fossiles
du bassin tertinire de Vienne, p. 24, pl. 1, figs. 2, 3.

Lagena crenata Parker and Jones
Plate 5, figure 8
Lagena crenata Parser and Jowts, 1865, Philosophical
Trans., p. 420, pl. 18, fig. 4.

Lagena elongata (Ehrenberg)
Lagena elongata (Enrenserc). Cusaman and Mc-
Curroct, 1950, Allan Hancock Pacihie Exped., v. 6,
no. 6, p. 338 pl. 44, fig. 14.

Lagena filicosta Reuss
Plate 5, figure 11
Lagena filieasta Reuss, 1862, Akad. Wiss. Wien, Sitz-
ungsber., v. 46, pt. 1, p. 328, pl. 4, Ags. 50, 51,

Lagena gracilis Williamson
Plate 35, figure 10
Lagena gracilis WitLiamson, 1848, Annals and Mag.
Nat. History, ser. 2, v. 1, p. 13, pL. 1, fig. 5,

Lagena hispidula Cushman
Plate 5, figures 6, 7
Lagena hispidula Cosumax, 1913, U. S. Natl. Mus.
Bull. 71, pt. 3, p. 14, pl. 5, figs. 2, 3.

Lagena hoglmdi Todd and Bronnimann, n. sp.
Plate 5, figure 17
Test nearly spherical, slightly flattened at the base,
shightly pointed at the rop from which extends a long

slender neck. Wall caleareous, thin, translucent, orna-
mented by about 15 very fine, sharp but low, widely
spaced vertical costae over the lower third of the test,
the basal ends of the costae extending downward as fine
spines over the base of the test. Apertural neck long
and slender from its base, orramented throughout by
a rather heavy spiral costa with widely spaced coils.
Diameter 0.15-0.18 mm., height (exclusive of neck)
0.17-0.20 mm., maximum observed length of apertural
neck .17 mm,

Holotype (Cushman Coll. No. 648G7) from the off-
shore zone (2-18 fms.), castern Gulf of Paria, Trini-
dad, B.W. 1.

This species may be related to specimens commonly
referred to Lagena striate (d'Orbigny) in the spiral
costa around the apertural neck. It differs, however,
i ornamentation of the body wall. In this feature it
resembles specimens commonly referred to L. periucida
(Montagu). The present species is distinguishable
from that species in its nearly spherical test which
does not taper gradually into rhe aperrural neck.

Lagena perlucida (Montagu)
Platc 5, figure 19
Lagena perlucida (Montacu), Cusuman ano Me-
Currocy, 1950, Allan Hancack Pacific Exped,, v. 6,
no. 6, p. 342, pl. 46, figs. 1, 2.

Lagena semilineata Wright
Plate 5, figure 16

Lagena semilincata Wricwr, 1886, Belfast Naturalists’
Field Club Proc. 1884-5, app. 9, p. 320, pl. 26, fig. 7.

Lagena striata (d'Orbigny}
Plate 5, figures 12-15
Oolina striata vOreicny, 1839, Voyage dans "Amérique
méridionale, v. §, pt. 5, Foraminiféres, p. 21, pl. §,
fig. 12.
Lagena sp. A
Plate 3, figure 15
The single specimen figured seems distinet from any
of the other species of Lagena found.

Genus Rectoglandulina Locblich and Tappan, 1955
Rectoglanduling sp. A
Platc 3, hgure 20
This gencric name was recently proposed for seme
of the species formerly placed in the genus Prendo-
glandulinag Cushman (Loeblich and Tappan, 1955a, p.
1-4). A smooth walled, elongate oval form with in-
distinct sutures and shightly protruding radiate aper-
ture but no mternal tube, vecurred in the offshore zone.
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Tamily POLYMORPIHINIDAFE
Genus Glandalina d'Orbigny, 1826
Glandulina glaus d’Orbigny
Platc 5, fgurce 21
Nodosaria {Glandulina) glans o'Orsiony, 1826, An-
nales sci. nat., tome 7, p. 252, Modeles no. 51
Clandulina glany p'Orsiony,  Serer, 1947, Riv. italiana
paleontologia, v. 53, p. 5, pl. 3, figs. 1-6.

Glandulina laevigata d'Orbigoy
Platc 5, figure 23
Nodosaria  (Glanduling)  laevigata o'Onpiony, 1826,
Annales sci. nat., tome 7, p. 252, pl. 10, figs. 1-3.

Glandulina? spinata Cushman
Plate 5, fgure 22
Glandulina spinata Cusuman, 1935, Smithsoman Misc,

Coll., v. 91, no. 21, p. 8, pl. 3, figs. &, O,

The generic assignment of this species is questioned
because of the aperture being uvigerine instead of
radiate. The species was described from northwest of
Puerto Rice in 17 fathoms. Typical specimens are
found in the offshore zone.

Genus Laryngosigina Locblich and Tappan, 1953
Larvngosigma williamsoni (Terquem)
Plate 5, figure 24
Laryngosigma williamsoni {Teruem), Loesvicn and
Tarran, 1953, Smithsonian Misc. Coll,, v, 121, no. 7,
p. 84, pl. 16, fig. 1.

Family NONIONIDAL
Genus Nonion Montfort, 1808
Nonion boueanom (d’Orbigny)
Plate 5, figures 25, 26
Nonion boweanum  (0'Orpiony).  Cusaman, 1939,
U. 8. Gedl. Survey Prof. Paper 191, p. 12, pl. 3,
figs. 7, 8.

Nonion gratcloupi (d'Orbigny}
Plate 5, higures 27, 28
Nonion gratelowpt (0’Orziony). Cusnman, 1939, U,
8. Geol. Survey Prof, Paper 191, p. 21, pl. 6, figs. 1-7,

Nomnion sp. A
Plate 5, figure 29
A stout, compact species with chambers very rapidly
increasing in thickness occurs in the nearshore and off-
shore zones.,

Genus Nenionella Coshnran, 1926
Noniouclla atlantica Cuoshman
Plate 5, hgures 30, 31
Nontonella atlantica Cusuman, 1947, Cushman Lab.

Foram. Research Contr,, v. 23, pt. 4, p. 90, pl. 20,
figs. 4, 5.

Nonionella auricula 1leron-Allen and Earland
Plate 5, figure 32
Nonionella auricula HERoN-ALLEN and Earvann, 1930,

Royal Micros. Soc. Jour., v. 30, p. 192, pl. 5, figs.
68-70.

Nenionella opima Cushman
Plate 6, figures 1, 2
Nonionella opima Cusumay, 1947, Cushman Lab.

Foram. Research Conrtr., v. 23, pt. 4, p. 90, pl. 20,
figs, 1-3.

Nonionella turgida (Willlamson)
Plate 6, figures 3, 4
Nonionella turgida (Wittiamson}, Cusaman, 1939,
U. 8 Geol. Survey Prof. Paper 191, p. 32, pl. 9, hgs.
2, 3
Ncenionella sp. A
Plate 5, figure 33
Rare specimens of a compressed species suggest a
shight degree of evolution on one side and are there-

fore placed in this genus although they show no ven-
tral lobe.

Family BULIMINIDAL
Genus Buliminella Cushman, 1911
Buliminella elegantissima (d’Orbigny)
Plate §, figures 1, 2
Bulimina élegantissima p'Orpiony, 1839, Voyage dans

PAmérique méridionale, v. 5, pt. 5, Foraminiferes, p.
31, pl. 7, figs. 13, 14,

Buliminella subfusiformis Cushman
Plate §, figure 3
Buliminella subfusiformis Cusnman, 1925, Cushman

Lab. Foram. Research Contr,, v. I, pt. 2, p. 33, pl. §,
fg. 12,

senus Bulinnua d’'Orbigny, 1826
Bulimina marginata I’'Orbiguy
Plate &, hgures 4, 5
Budininag marginata »'Orswony, 1826, Annales sci. nat.,
tome 7, p. 269, pl. 12, figs. 10-12.
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Bulimina sp. A
Plate 8, figure 6

Rare specimens of a slender elongate species with a
rather large aperture oceur in the nearshore zone,

Genns Virguling 'Orbigay, 1826
Virgulina (Virgulinella) pertusa Reuss
Plate 8, figure 7

Virgulina pertusa Revss, 1860, Akad. Wiss. Wien, Sitz-
ungsber., v. 42, p. 362, pl. 2, fg. 16—RuscerLy,
1932, Riv. italiana paleontologia e stratigrafia, v. 38,
no. 2, p. 46, ph. 2, fig. 11

Virgulina (Virgulinella) pertusa Rrvss,  Cusnnan,
1937, Cushman Lab. Foram. Research Special Pub.
9, p. 31, pl. 3, figs. 6-9—~Bramurrre (in Woonrina
and Bramierrei, 1950 (1951), U, 8. Geol. Survey
Prof. Paper 222, p. 38, pl. 22, fig. 6—Marxs, 1952,
Geologie en Mimbouw, n. ser., no. &, p. 6, pl. 1, figs.
13, 16,

Virgulinella pertusa (Reuss). Ten Dasmt and Res-
norn, 1942, Meded. Geol. Stichting, ser. C-V, no. 2,
p. 82, pl. §, hg 10,

This species was deseribed from the Miocene of
Germany and Plocene of Belgium and has been re-
corded from the Miocene of ltaly, Egvpt, Algeria, and
the Netherlands, and the Miocene and Pliocene of
California. Two very similar (or possibly identical)
species, V. guwiteri Cushman and Ponton and V. wiio-
cenica Cushman and Ponton, were described and re-
corded from the Miotene of the southeastern United
states {Flonida, Marvland, Lousiana).

Because of the presence of sutural bridges, these
three species are set apart from Virgulinag ss. as the
subgenus Virgulinella, This appears to be the first
record of this subgenus in the Recent. They are found
fairly abundantly in the offshore zone and are nearly
transparent and excecdingly fragile.

Through the courtesy of Miss Dora Gutierrez of San
Marcos University, Lima, Peru, the senior author has
scen Recent specimens of Virgulinella from two locali-
ties on the Pacific coast of Peru, as follows: 6 meters,
near San Lorenzo Island, Callio; and 12 meters, Pucu-
sana, south part of Lima, This subgenus may be logked
for in additional Recent collections.

Virgulima punctata I'Orbigny
Plate 8, figure 8
Virgnling punctata p'Owrpieny, 1839, (in pE 1a Sacral,

Histoire physique, politique ot naturelle de Plle de
sres, p. 139, pl 1, hgse 33, 36,

Cuba, Foram

Genus Bolivina d'Orbigny, 1839
Bolivina barbata Phlcger and Parker
Plate 8, figure 25
Bolivina barbata Purecrr and Parker, 1951, Geol.
Soc. America Mem. 46, pt. 2, p. 13, pl. 6, bgs. 12, 13,

Bolivina of, B. difformis (Williamson)
Plate 8§, fignre 26
Bolivina difformis (Wituiamson). Cusnman, 1937,
Cushman Lab. Foram. Research Special Pub. Y, p.
164, pl. 15, fgs. 13-17.

Bolivina goé¢sii Cusliman
Plate 8, figure 27
Bolivinag goésii Cusaman, 1937, Cushman Lab. Foram,
Research Special Pub. 9, p. 154, pl. 18, fig. 25.

Bolivina hastata Phicger and Parcker
Plate &, figure 17
Boliving hastata Patecer and Parkex, 1951, Geol. Soc,
America Mem. 46, pt. 2, p. 13, pl. 6, figs, 18, 19,

Bolivina inflata Ilcron-Allen and Farland
Plate 8, Agures 32-34
Bolivina inflata Heron-AvLen and Eawrrnanop, 1913,

Royal Trish Acad. Proc., v. 31, pt. 64, p. 68, ph 4,
figs. 16-19,

Bolivina lowmani Phleger and Parker
Plate 8, hgure 18
Bolicina lowmani Purecer and Pargrer, 1951, Geol.
Soc. Amcrica Mem. 46, pt. 2, p. 13, pl. 6, figs. 20, 21,

Bolivina plicatells Cushan var. mera
Cushiman and Ponton
Plate 8, figure 30
Bodrvina plicatella Cusaman var, wera CusnMan and
Ponrton, 1932, Florida Geol. Survey Bull, 9, p. 82,
pl. 12, fg. 4.

Bolivina pseudoplicata Herou-Allen and 1arland
Plate 8, hgure 28
Bolivina psewdoplicata Heron-Avrex and Earvrann,
1930, Royal Mieros, Soc. Jour,, v. 30, p. 81, pl. 3,
figs. 36440,

Bolivina pseudapunctata Hoglund
Plate &, hgure 11
Bolivina psewdoprnciata Hocronn, 1947, Zool. Bidrag
Uppsala, v. 26, p. 273 pl. 24, fig. 5: pl. 32, figs. 23,
24, text figs. 280, 281, 287,



Bolivina pulchella (('Orbigny) var. primitiva Cushman
Plate 8. fhigures 9, 10
Buolivina pulchelly (0'OrsioNy) var. primitiva CusH-
MAN, 1930, Florida Geol. Survey Bull. 4, p. 47, pl. 8,
fig. 12,

The typiweal form of this spectes is found m Recent
West Indian material. described from
the Miocene of Florida, s distinguished in having the
initial triserial stage making up a larger proportion of
the test than it dees in the typical form. The Gulf of

Paria specimens gppear to belong to the variety, as do

This vartety,

also other Recent specimens previously recorded from
the Gulf of Mexico, Mississippi Sound, and the Texas
coast.

Belivina spathulata (W illimnson)

Platc 8, figares 22, 23
Cusnman, 1937,
Foram. Research Speaial Pub. 9, p.
3, figs. 20-24,

Bolivina spathulaia (WILLIAMSON ).
Cushman Lab.
162, pl. 1

Bolivina striatula Cushman
Plate 8, fgures 12-16
Bolivina striatila Cuosnman, 1937, Cushman Lab.
Foram. Research Special Pub. 9, p. 134, pl. 18, figs.
30, 31

Bolivina subaenariensis Cushmans
Plate 8, Agures 19, 20
Boliving  subaenariensis Custiman, 1937, Cushman
“Lab. Foram. Research Special Pub. 9, p. 135, pl, 18,
figs. 26-28.

Bolivina snbexcavata Cosliman and Wickenden
Plate 8, figure 29
Bolizinag subexcavata Cusiman and Wickenpen, Cusu-
man, 1937, Cushman Lab, Foram. Rescarch Special
Pub. 9, p. 138, pl. 18, fig. 33

Bolivina tongi Cushman
Platc 8, figure 21

Bolivina tongi Cusuman, 1937, Cushman Lab, Foram.

Research Special Pub. 9, p. 92, pl. 12, figs. 7, 8

Although Bolivina tongi apparently has not previ-
ously been recorded from Recent sediments, specimens
in the nearshore zone scem to belong in this species
which is known from numerous localities in the arca
from Mexico and the Gulf Coast to the West Indies
and Venezuela, in strata of Oligocene to Pliocene age.

Bolivina tortuosa Bradv
Plate 8, figure 24
Bolivina tortuosa Brany, 12\’84 Chalienger Rept., Zo-
ology, v. 9, p. 420, pl. 52, figs. 31-34.

EXPLANATION OF PLATE 11

Forantinivera (Rorantmar, Discorsinar, CymBarLororar, CassipULINIAE, and CHILOSTOMELLIDAE)

la, Dorsal views; b, ventral views; ¢,

peripheral views|

Fioure Pacs
1. Rolshausenia rolshausen; (Cushman and Bermndez) F U PP OP TP 39
Cushman Coll. No. 04848, x 75, Offshore zone,
2. Streblus advenus (thm1n) TSSO PO TSV VTR RUUTU 38
Cushman Coll. No. 64710, x 75. Nearshore zone.
30 Streblus? SPo A e e e 38
Cushman Coll. No. 64718, x 73, Nearshore zone.
1. Caneris sagra (I'Orbigny) . . 37
Cushman Coll. No. 64844, X 75. Offshore zone.
S Gyroiding SPU AN e e e 37
Cushman Coll. No. 64845, x 125, Offshore zone.
6. Eponides? sp. A . 37
Cushman Coll. No. 64706 X 150, Nearshore zone.
7,8, Heronallenia lingulata (Bumm.x and Holland } oo i e 37
7, Cushman Coll. Ne, 64707, X 75; 8, Cushman Coll. Nearshore zone,
9. Cymbaluporetta bradyi (Cushman) .. . i e 37
Cushman Coll. No. 64709, x 60. NLarsh{)re zone,
10, Cassidulina sp. A . 40
Cushman Coll. I\u,
1. Cassidulina sp. B .. o JR U SO SUOU USSP L. 40
Cushman Coll. No. 64836, X 125, Offshore zone.
12 Cassidulinoldes Sp. A o o e - -4
Cushman Coll. No. 64737 % (5. Nearshore zone
V3. Episiominella sp. A . L . I . 40
Cushman Coll. No, 647\\ X 125, Nearshore zone,
14 Sphaeraiding budfoides @Orbigny . 40

Cushman Coll. No, 64739, X 75

\car\shure zome.

(34)

——————— T e | | -




Cusuman Fotuxn. Foram. ResearcH, Spec. PusL. No. 3 Prate 11

Todd and Bronnimann: Gulf of Paria, Trinidad



Cusuman Founp. Foram. ResearcH, Seec. Pust. No. 3 Prare 12

Todd and Bronnimann: Gulf of Paria, Trinidad



Bolivina variabilis (Williamson)

Plate 8, figure 31
(Winniamson)., Cusaman, 1937,
Cushman Lab. Foram. Research Special Pub. 9, p.
158, pl. 16, figs. 6, 12-14.

Bolivina variabiiis

Bolivina sp. A
Plate 8, figures 35, 36
Rare specimens in the nearshore and offshore zones are
transhucent, densely perforate, moderately compressed,
and very faintly striated over the initial portion.

1854
Loxostomum hiwanneense 1lowe
Plate 8, fgure 37
Loxostoma hiwanneense Howe, 1930, Jour, Paleontol-
ogy, p. 329, pl. 27, hig. 7.
Rare specimens appear to be identical with this Oli-
gocene species,

Genus Loxostonmmm Ihrenberg,

Loxostomnum mayori (Cushman)
Plate 8, figure 38
Loxostoma mayort (Cusuman). Cusunman, 1937, Cush-
man Lab. Foram. Research Special Pub. 9, p. 195,
pl. 22, figs. 16-21.
Loxostomnm porrectum (Brady)
Plate 8, figure 39

Loxostoma porrectum {Bravy), Cusaman, 1937, Cush-
man Lab. Foram. Research Special Pub. 9, p. 190,
pl. 22, figs. 7-10.

1826
Uvigerina peregrina var. parvala Cushman

Genus Uvigerina d'Orbigny,

Plate 9, figures 1, 2

Juigerina peregrina var. parpula Cusaman, 1923, U.S.
Natl. Mus. Bull. 104, pt. 4, p. 168, pl. 42, fig. 11.

Genus Hopkinsina Tlowe and Wallace, 1933
Hopkinsina pacifica Cushmau
Plate 9, figures 3, 4

Hophkinsina pacifica Cusuman, 1933, Cushman Lab.

EXPLANATION OF PLATE 12
Forammwirera (GLoBlGERINIDAE, GLOBOROTALIIAE and AXOMALINIDAE)
la, Dorsal views; b, ventral views; ¢, peripheral views]

Ficure

Pace
L. Giobigerina bulloides AOrbigny .. e 40
Cushman Coll. No. 648:7 x 60, Oftshore zone.
2,3, Giobigerina cf. G. quingueloba Natland ... ... ) 40
2, Cushman Coll. No. 64838; 3, Cushman Coll. Ne. 64859, x 125, Offshore zone.
4. Globigerina? 8P, A i e e e 40
Cushman Coll, No. 64740, > 125. Nearshore zone.
5. Globigerinoides rubra ('OrBIgNYY L o e, 40
Cushman Coll. No. 64866}, x 60, Oﬁsh(m, zone
6. Gilobigerinoides sacculifera (Brady ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 40
Cushman Coll. No. 64861, x 75. Offshore zone
7. Globigerinella aequsé’aterali; (Brady) e 40
Cushman Coll. No. 64862, ¢ 60. Offshore zone.
8. Globorotalia mmzardzz (AOTBIENY) o e e 41
Cushman Coll. No. 64863, 3 55. Offshore zone.
9. Laticarining sp. A 4]
Cushman Coll. No. 64741, x 125. Nearshore zone.
10, Palmerinella palmerae Bermndu:. AAAAAAAAAAAAA DRSO UOU U PPORRIO 4]
Cushman Coll. No. 64742, % 6() \ltarshme mne
11, Cibicides lobatulus (Walker and Jacab) . o L 41
Cushman Coll. No. 64743, X 90. Nearshore zone.
12. Clibicides re?u/gmr Montfort . 41
Cushman Coll. No. 64744, x 125, Nearshore zone.
13, Cibicides cf. C. robertsomianus (Brady) . ... 41
Cushman Coll. No. 64745, x 75, Nearshore zone.
4. Cibicides sp. A .. . ... OO OO UO VTP OUURURSPROO 41
Cushman Coll. No. 64146 >< 125, Nearshore zone.
15, Cibicides? sp. B .. ... TSRO e e L 4
Cushman Coll. N, 64747, >< 130, Nearshore zone.
16, Hanzawaia of, H. strattoni {Applin} TP 4]
Cushman Coll. No. 64748, % 125, Nearshore zone.
V7. Cibicidella sp. A . e 4]

(,lzbhmgm Coll, \n ()4!«}9 >< ] ‘?

Nearshore zone.
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Foram. Research Contr., v. 9, pt. 4, p. 86, pl. &, fig.

16.

Hophinsina pacifica var. atlantica Cusuman, 1944,
Cushman Lab. Foram. Research Special Pub. 12, p.
30, pl 4, fig. 1.

Hopkinsing  pacifica atlantica Cusaman. Parkig,
1952, Mus. Comp. Zoology Bull,, v. 106, no. 10, p.
451, pl. 4, figs. 14-16, :

This species has been reported from shallow water
in widely separated localities as follows: Tonga Is-
lands, Japan, and along the southern coast of New
England (Vineyard Sound, Buzzards Bay, Narragan-
set Bay, Gardiners Bay, and Long Island Sound). We
prefer not to regard what slight differences there may
be between the Atlantic and Pacific specimens as
worthy of subspecific rank,

Genus Angulogerina Cushman, 1927
Angulogerina cccidentalis (Cuslman}
Plate 9, figures 3, 6
Angulogerina  occidentalis {Cusuman).  Toop  (in
Cusuman and McCuirocn), 1948, Allan Hancock
Pacific Exped., v. 6, no. §, p. 291, pl. 36, fig. 4.

Genus Siphogenerina Schilamberger, 1883
Siphogenerina raphana (Parker and Jones)
Plate 9, figure 7

Uvigerina {(Sagrina) raphanus Parker and JoNgs,
1865, Philosophical Trans., p. 364, pl. 18, figs. 16, 17,

Genus Siphonodosaria Silvestr, 1924
Siphonodosaria matanzzama (Palmer and Bermudez)
Plate 9, figure 10
Ellipsonodosaria? matanzana PaiMer and BErmupgz,

1936, Soc. cubana hist. nat. Mem., v. 10, no. §, p.

298, pl. 18, fig. 12.

Rare specimens in the nearshore zone seem to be
identical with this species described from the Oligocene

of Cuba.

Siphonodosaria recta (Palmer and Bermudez)
Plate 9, figuies 8, 9
Ellipsonodaosaria recta Paiver and Brrmunez, 1936

Soc. cubana hist. nat, Mem,, v. 1, no. §, p. 297, pl.
18, figs. 6, 7.
Siphonodosaria sp. A
Plate 9, figure 11
The single specimen figured may represent an un-
described species.

Siphonodosania? sp. B
Plate 9, figure 12

Rare specimens appear to belong to an undescribed

species with a coarsely hispid wall. The chambers in-
crease rapidly in size and inflation as added, The
apertural end is broken on all specimens.

Genus Fissuring Reuss, 1850
Fissurina agassizi "I'odd and Bronnimanu, n. sp.
Plate 9, figure 14

Test small for the genus, inflated and circular in sec-
tion in the lower part, the upper part bluntly pointed
and compressed. Wall calcareous, finely perforate,
smooth, nearly opaque. Aperture a long and narrow
shit extending from one side of the pinched-together
apertural end across the top and down the other side
in the plane of compression. No internal tube could
be observed. Diameter of circular portion 0.13 mm,,
length of test 0.18-0.22 mm.

Holotype (Cushman Coll. No. 64843} from the off-
shore zone (2-18 fms.), eastern Gulf of Paria, Trini-
dad, B.W. L

This species is close to Fissuring laevigaia Reuss but
is a more globular form with the compression not ex-
tending below the middle of the test. In addition, the
present spectes has a much longer aperture that ex-
tends downward on each side of the apertural end.

Fissurina flintii (Cushman)
Plate 9, figure 13
Lagena orbignyana (Secuenza) var. flintsi CusaMan,

1922, U. S. Geol. Survey Prof. Paper 129-F, p. 129,

pl. 29, fg. 11.

This species described from the Ohgocene of Missis-
sippt occurs in the offshore zone in typical form, with
the central transparent part of the chamber wall
marked by large and widely spaced perforations.

Family ELLIPSOIDINIDAE
Genus Pleurostomella Reuss, 1860
Pleurostomella sp. A
Plate 9, figure 15
Rare specimens of a slender species were found in
the nearshore zone,

Fanily DISCORBIDAE
Genus Rosalina d'Orbigny, 1826
In this genus, as typified by its genotype Rosalina
globuiaris d’Orbigny, are included many of the species
tormerly placed in Discorbis.

Rosalina floridana (Cushman)
Plate 9, figures 16-21
Discorbis foridana Cusumax, 1922, Carnegie Inst.
Washington Pub. 311, p. 39, pl. 5, figs. 11, 12

(36)
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Rosalina sagrai 'T'odd and Bronnimann, n. sp.
Plate 9, figure 22

Test minute for the genus, close-coiled and high-
spired, test composed of abour 3 whorls, umbilicus
slightly depressed, periphery rounded, not lobulate.
Chambers numerous, about 7 comprising the last
whorl, slightly inflated ventrally. Sutures indistinet,
flush, curved and strongly oblique on the dorsal side,
slightly indented ventrally. Wall calcareous, distinetly
perforate, smooth, wall of the last-formed chambers
translucent. Aperture a very small arched opening
under the ventral edge of the final chamber, Diameter
about 0.15 mm., height 0.12-0.15 mm.

Holotype (Cushman Coll. No. 64704) from the near-
shore zone (0-2 fms.}, eastern Gulf of Paria, Trinidad,
B.W.L

This minute species is distinguishable by its high-
spired test. It differs from Eponides tumidulus (Brady)
in the chambers being less inflated and in lacking the
brown color of the early part of the test. “Discorbis”
bulbosa Parker is similar but has fewer chambers per
whorl and a larger aperture.

Genus Discorbis Lamuarck, 1804
The nature of this genus, as typified by its geno-
type D. vesicularisy Lamarck, needs clarification. Pend-
ing further study, two species are tentatively placed
here.

Discorbis? aguayei Bermuder
Plate 9, figurc 24
Discorbis aguayor Bermubez, 1935, Soc. cubana hist,

nat, Mem., v, 9, p. 204, pl. 15, figs. 10-14.
Discorinopsis vadescens CusaMAN and BronNiMann,

1948, Cushman Lab, Foram. Research Contr,, v. 24,

pt. 1, p. 20, pl. 4, figs. 9, 10.

Discorinopsis is an arenaceons genus (Loeblich and
Tappan, 1933, p. 117) and hence not available for this
calcareous species. The spongy mass of shell material
on the ventral surface suggests a relationship to the
genus Trichohyaius (Loeblich and Tappan, 1932, p.
116) but comparison of types scems to eliminate this
possibility. We prefer to retain this species question-
ably in Discorbis.

Besides occurring in the mangrove swamps, the spe-
cies also is known from off the north coast of Cuba
and in marshy areas in the vicinity of San Antonio
Bay, Texas.

Discorbis? sp. A

Plate 9, figure 23
The single specimen figured is densely perforate dor-
salty, but the ventral surface 1s of relatively smooth,
clear shell material, The inner ends of the later ven-

tral sutures are irregularly curved and there are sup-
plementary openings under the inner ends of the
chambers.

Genns Caneris Montfort, 1808
Cancris sagra ({'Orbigny}
Plate 11, figure 4
Rotaling sagra v'Orsiony, 1839 (4n vE La Sacra), His-
toire physique, politique et naturelle de Dile de
Cuba, Foraminiferes, p. 77, pl. 5, figs. 13-15.

Genus Gyroiding d'Orbigny, 1826
Gyroidina sp. A
Plate 11, figure 5

A minute species, as illustrated, oceurs fairly com-
monly in the offshore zone.

Genns Eponides Maontfort, 1808
Eponides? sp. A
Plate 11, figure 6
This minute rotaliform species has insufficient ma-
terial to permit complete identification,

Genus Heronallenia Chapman and Parr, 1931
Heronallenia lingulata (Burrows and {olland)
Plate 11, hgures 7, 8
Discorbina lingulata Burrows and Hovrann, 1896,
(in Jones), Foraminifera of the Crag, pt. 3, p. 297,

pl. 7, fig. 33,

(Burrows and Horranp).
Cuarman, Parg, and Corvins, 1934, Linnean Soc.
Jour, Zoology, v. 38 {(no. 2623, p. 564, pl. 8, fig. 11.
This species was described from the Pliocene of

England and has been recorded in the late Tertiary

and Recent, paroeularly from Australia.

Heronallenia  lingulata

Family CYMBALOPORIDALE
Genus Cymbaloporetta Cushman, 1928
Cymbaloporetta bradyi (Cushman)
Plate 11, fignre 9
Cymbalopora poevi (p'Orsiony) var. bradyi Cusi-
man, 1915, U, S, Natl, Mus. Bull. 71, p. 25, pl. 10,
fig. 2; pl. 14, fig. 2.

Family ROTALIIDAE
Genns Streblus Fischer, 1817
Only one form, of those here relerred to the genus
Streblus, possestes a well developed umbilical plug.
Because of the lack «f this feature in the remaining
species, their assignutent to this genus may appear to
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be questionable. They are, however, retained in Stre-
blus because examination of several large series of
Strebius beecarii (the genotype of the genus), from
Rimini and from other localities, shows complete gra-
dation from the small, thin-walled tests with few
chambers and no umbilical plug to the typical, large,
heavy-walled specimens with many chambers, limbate
sutures, the umbilicus filled with an 1rregular mass of
shell material, and with rough limbation and beading
on the ventral side. An example of such gradation js
tlustrated by a series of specimens from Rimini by
Cushman {1928, pl. 13}, figure 3 being representative
of the type of Strebius that is predominante in the Gulf
of Paria. 1t seems likely that limiting ecological factors
prevent the development of the large, heavy-walled
specimens of Streblus, such as those illustrated in fig-
ures 6 and 7 in the above-mentioned series. That un-
usual ecological conditions do prevail is apparent from
the dwarf size and fragile tests of many of the other
speeies present.

Streblus advenns (Cushiman)
Plate 11, figure 2
Discorbiy advena Cussman, 1922, Carnegie Inst. Wash-
imgton Pub. 311, p. 40; 1931, U. 8. Natl, Mus. Bull.
104, pt. & p. 13, pl. 2, fig. &
This species was described from and reported as
common in the Tortugas region off Florida,

Streblus beccaril (Linnd) var, sobrina (Shupack)
Plate 10, figures 1, 2
Rotalia becearii (LINNE) var. sobrina SBurack, 1934,
Am. Mus. Novitates, no. 737, p. 6, pl, hg. 4.

Streblus becearii (Linung) var. tepida (Cushiuan)
Plate 10, figores 5-11
Rotalia becearii (Linsg) var, tepida Cusuman, 1926,
Carnegie Inst. Washington Pub. 344, p. 79, pl. 1.
This varety, showing a wide range of variation in
size and shape, is the most abundant representative of
the genus in the Gulf of Pana. 1t was deseribed from
shallow waters off Puerto Rico.

Streblus beccarii (Linud) variant
Plate 10, fignre 3
Rare specimens, as dlustrated, secem to be related o
Streblus beecarii and may be intermediate between the
varieties sobrina and tepida.

Streblus limnetes ‘Todd and Bronnimanu, 1. sp.
Plate 10, figure 4
Test compressed, composed of about 2'2 wheorls,
periphery rounded, little f at all lobulated: chambers

few, 6 or 7 comprising the adult whorl, not mfated;
sutures distinct, neither raised nor depressed except
toward their inner ends on the ventral side where they
become increasingly incised; wall calcareous, smooth,
translucent, finely perforate; aperture a low, elongate,
arched opening under the edge of the final chamber on
the periphery, with supplementary openings along the
ventral sutures near the umbilicus, under the edge of
the chamber at the forward-bent section of the suture.
Diameter 0.32-0.42 mm., thickness 0,12-,15 mm.

Holotype (Cushman Coll. No. 64633) from the tidal
zone, mangrove swamp between St. Mary's and Cali-
fornia, west coast of Trinidad.

This species differs from Streblus becearii (Linné)
and its varieties in being more compressed, in having
an entire and not lobulated periphery, in having fewer
chambers, in the umbilical area lacking an umbilical
pillar or pillars and being more nearly closed, and in
the wall being thin, smooth, and translucent on both
dorsal and ventral sides. The species somewhat re-
sembles Streblus Aevensis {Hofker) but is not rough
over the inner ends of the chambers on the ventral
side, nor does it have as much of an opening into the
umbilical area as S. flevensis.

In the Gulf of Paria S. limnetes, n. sp., appears to be
confined to the tidal zone, as it was found only in the
mangrove swamps. The same form was found on the
southern New England coast in Long Island Sound,
Gardiners Bay, and Buzzards Bay, and called Rotalia
beccarii (Linné)  var. (Shupack) (Parker,
1932b, p. 457, pl. §, fig. 7). It also eccurs on the south-
west coast of Texas, in San Antonio Bay and environs,
where i1t was valled “Rotalia” beccarii (1inné) variant
C (Parker, Phleger, and Peirson, 1953, p. 13, pl. 4,
figs. 29, 30). A very similar, perhaps identical, species
15 reported from Barnstable Marsh in Cape Cod Bay
under the name of Valvwlineria sp. (Phleger and Wal-
ton, 1930, p. 281, pl. 2, fig. 22).

The species is distinctive in its compressed and
smoothly compact tese and should prove to be a good
indicator of swampy and marshy environments,

sobrina

Streblus pauciloculatus (Phleger and Parker)
Plate 10, figure 12
“Ratalia” pavciloculata Parecer and Parkeg, 1951,
Geol, Soc. America Mem. 46, p. 23, pl. 12, figs. §, 9.
—Parkeg, Piurecer, and Prmsown, 1953, Cushman
Found. Foram. Research Special Pub. 2, p. 13, pl. 4,
ags. 31, 37.
Streblus? sp. A
Plate 11, figure 3
This species is characteristically plano-convex with
the dorsal side convex. The wall is densely perforated
by rather coarse pores giving a granular appearance to
the surface of the rest. The dorsal sutures are limbate
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and in seme specimens the earlier ones are raised; the
ventral sutures arc incised. The umbilicus is occupied
by one large or several small pillars. The generic as-
signment ts questioned because of the peculiar appear-
ance of Ihe wall,

Genus Rolshausenia Bennuder, 1932
Rolshausenia rolshauseni (Cushman and Bermudez)
Plate 11, figure 1
Rotalia rolshauseni Cusuman and Brrmupez, 1946,

Cushman Lab. Foram. Research Contr.,, v. 22, pt. 4,
p. 119, pl. 19, figs. 11-13,

Yamily ELPHIDIIDAY
In the hght of Wood’s (1949, p. 249 and 251) studies
of wall structure as observed in polarized light and
Smout’s (1935, p. 203) reclassification of the super-
family Rotaliidea, the family Elphidiidae is recognized
as distinct from the family Nonionidae and shown to
be related to the Rotaliidae.

Genus Elphidium Montfort, 1808
Elphidium advenum {Cushman)
Plate 6, figures 5-7
Elphidium advenum (Cusuman). Cusiman, 1939,
U. S, Geol. Survey Prof. Paper 191, p. 60, pl. 16, figs.
31-35.
Elphidivm discoidale {d'Otbigny)
Plate 6, figurcs 8, 9
Elphidium discoidale (v'Orpiony). Cusuman, 1939,
U. S. Geol. Survey Prof. Paper 191, p. 56, pl. 15,
figs. 5-7.
Elphidiam excavatom (Terquem)
Platc 6, figures 11, 12
Elphidium excavatum (Terquem). Cusaman, 1939,
U. §. Geol. Survey Prof. Paper 191, p. 58, pl. 16, figs.
7-12.
Elphidium hispidulum Cusliman
Plate 7, figure 1
Elphidium hispidulum Cusuman, 1936, Cushman Lab.
Foram. Rescarch Contr., v. 12, pt. 4, p. 83, pl. 14,
hg. 13
Except in being slightly smaller, the rare specimens
found in the nearshore zone appear to be identical with
types of this species described from 4 to 14 fathoms in
Albany Passage, Australia.
Elphidivm incertom (Willinmson)
var. clavatum Cushman
Plate 6, fignre 10
Elphidivm {WILLIAMSON)
Cusunman. Cusuman, 1944, Cushman Lab. Foram.

incertum var., clavatum

Research Special Publ. 12, p. 25, pl. 3, Ags. 32, 33—
Parker, 1952, Mus. Comp. Zoology Bull., v. 106, no.
9, p. 412, pl. 5, figs. 10, 11.

Elphidinin kugleri (Cushman and Brounimann)

Cribroglphidium kugleri CusnmaN and BrONNIMANN,
1948, Cushman Lah. Foram. Research Contr., v. 24,
pt. 1, p. 18, pl. 4, fig. 4.

Elphidiman limosum (Cushman and Bronnimann)
Plate 6, fignre 13
Cribroelphidium limosum Cusaman and BroNmiMaNy,
1948, Cushman Lab. Foram. Research Contr,, v. 24,
pt. 1, p. 19, pl. 4, fig. 7.

Flphidium poeyanum {d’Orbigny)
Plate 7, figures 2-4
Flphidium poeyanum (5’Orsieny). Cusuman, 1939,
U. S. Geol. Survey Prof. Paper 191, p. 54, pl. 14, figs.
25, 26,
Elphidiam sagram (d'Orbigny)
Plate 7, figurc 5
Elphidium sagrum (v'Oreiony). Cusumax, 1939, Ul
S. Geol. Survey Prof. Paper 191, p. 55, pl. 15, figs.
1-3.

Elphidiow salsam (Coshman and Bronnimann}

Cribroelphidium salsum CusnManN and BRONNIMANN,
1948, Cushman Lab. Foram. Research Contr., v. 24,
pt. 1, p. 19, pl. 4, fig. 6.

Elphidium translucens Natland
Plate 7, figure 6
Elphidium iransiucens Nartiaxp, 1938, Scripps Inst.

Oceanography Bull,, tech. ser., v. 4, no. 5, p. 144,
pl, 5, figs. 3, 4.

Elphidimn trinitatense (Cushman and Bronnimann)
Plate 7, figure 12
Cribroelphidium trinitatensis CusuMaN and Bronxi-

many, 1948, Cushman Lab. Foram. Research Contr,,
v. 24, pt. 1, p. 20, pl. 4, fig. 8.

Elphidium tumidum Natland
Plate 7, figures 7-9
Eiphidium  tumidunm NaTLAND, 1938 Scripps Inst.
Oceanography Bull,, tech. ser, v. 4, no. 5, p. 144,

pl. 3, figs. 5, 6.

Flphidium vadescens (Cushman and Bronmmmann)
Plate 7, figures 10, 11

Cribraelphidizm vadescens Cusuman and Broxni-
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mann, 1948, Cushman Lab. Foram. Research Contr,,
v. 24, pt. 1, p. 18, pl. 4, fig. 5.

Elphidiom sp. A

Plate 7, fignre 13
This is a compact, closely coiled biconvex species
that shows no tendency toward inflation of chambers.

Elphidiom sp. B
Plate 7, figure 14
This species s characterized by an umbilical knob
on each side of the test, and by narrow, inflated,
curved chambers.

Elphidium sp. C
Plate 7, figure 15
This species has a very thin, smooth, and translu-
cent wall, The chambers are slightly inflated and the
periphery Is rounded.

Family CASSIDULINIDALE
Genus Cassidulina d'Orbigny, 1826
Cassidulina sp. A
Plate 11, fignre 10
This very minute species (.12 mm.} is compressed
but has a rounded periphery.

Caussidulina sp. B
Plate 11, figiee 11
This is another minute species (0.17 mm.), also
compressed, but with an angular periphery.

Genus Cassidulinoides Cushman, 1927
Cassidulinoides sp. A
Plate 11, fignre 12

The specimen figured is light brown and shows
darker brown spots, as illustrated, but petrographic
examination of it and a lighter colored specimen shows
them o be not agglutinated,

Genus Epistominella Husczima and Marubasi, 1944
Epistominella sp. A
Plate 11, figure 13
The nature of the aperture places this species in
Epistominella. Material is too rare and poorly pre-
served to permit jurther identification.

Iamily CIILOSTOMELLIDAE
Genus Sphaeroiding d'Orbigny, 1826
Sphaeroidina bulloides d’Orbigny
Plate 11, figurc 14
Sphaeroidina bulloides v’ Orsieny, 1826, Annales sct.
nat., tome 7, p. 267, Modeles no. 65,

This species is not usually expected in such a shal-
low environment. The rare specimens arc small (0.25
mm.} but otherwise typical.

Familv. GLOBIGERINIDAE
Species of this and the following family are plank-
tonic forms, probably not indigenous to the Gulf of
Paria but brought in through the Serpent’s Mouth by
currents that branch off from the North Equatorial
Current to enter the Gulf of Paria.

Genus Globigerina d'Orbigny, 1826
Globigerina bulloides d'Orbigny
Plate 12, figure 1
Globigerina  bulloides v'Orsiony, 1826, Annales sci.

nat., tome 7, p. 277, Modeles nos. 17 {voung) and
76 (adult).

Globigerina cf. G. quingueloba Natland
Plate 12, figures 2, 3
Globigerina guingueloba Natianp, 1938, Scripps Inst.

Oceanography Bull,, tech. ser,, v. 4, no. 5, p. 149, pl.
6, fig. 7.

Globigerina? sp. A
Plate 12, figure 4
These minute forms (0.15 mm.) have the shape but
not the wall texture characteristic of Globigerina.

Genus Globigerinoides Cuslunan, 1927
Globigerinoides rubra (d'Orbigny}
Plate 12, figure 5
Globigerina rubra v'Orpiony, 1839 (in pE LA SAGrA),

Histoire physique, politique et naturelle de I'lle de
Cuba, Foraminitéres, p. 82, pl. 4, figs. 12-14,

Globigerinoides sacculifera (Brady)
Plate 12, figure 6

Globigerina sacculifera Bravy, 1884, Challenger Rept.,
Zoology, v. 9, p. 604, pl. 80, figs. 11-17; pl. 82, fig. 4.

Genus Globigerinella Cusliman, 1927
Globigeriuella aequilateralis (Brady)
Plate 12, figure 7
Globigering  aequilateraliv Brany, 1884, Challenger
Rept., Zoology, v. 9, p. 605, pl. 80, figs. 18-21,
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Ianily GLOBOROTALHDAL
Genus Globorotalia Cushman, 1927
Globorotalia wenardii (d'Orbigny)
Plate 12, hgure 8
Rotalia menardii vOussiony, 1826, Annales sci. nat.,
tome 7, p. 273, Modeles no. 10.

Family ANOMALINIDAL
Genus Laticarinina Galloway and Wissler, 1927
Laticarinina sp. A
Plate 12, figure 9
The rare specimens found all appear to be immature,
and the peripheral keel, usually transparent, is vpaque.

Genus Palmerinella Bermudez, 1934
Palmerinella palimerae Bermudez
Plate 12, figure 10
Palmerinella palmerae Bermungz, 1934, Soc. cubana
hist. nat. Mem., v. 8, no. 2, p. 84, text figs. 1-3.

Genus Cibicides Montfort, 1508
Cibicides lobatulus. (\Walker and Jacob)
Plate 12, fignre 11
Only a single specimen referable to this common
and widespread species was found. It is characterized
by its flat dorsal side by which it was probably at-
tached in life.

Cibicides refulgens Montfort
Plate 12, fignre 12
Cibicides refulgens Montrorr, 1808, Conchyhiologie
systématique, v. 1, p. 123, 31st genre.
Rare specimens of this high conical species were
found.

Cibicides ¢f. C. robertsonianns (Brady)
Plate 12, figure 13
Truncatulina robertsoniana Bravy, 1884, Challenger

Rept., Zoology, v. 9, p. 664, pl. 95, fig. 4.

A spectes of Cibicides with rounded periphery and
both dorsal and ventral surfaces shightly bulging s
somewhat similar to Brady’s species, but has 7 instead
of 13 chambers. The presence of coarse perforations
on the dorsal side distinguishes this form from Gyroi-
dina, which genus 1t superficially resembles,

Cibicides sp. A
Plate 12, figure 14
The single specimen figured appears to have been
attached by its ventral side.

Cibicides? sp. B
Plate 12, figurc 15
This single specimen is very small (0.15 mm.) and
its generic identification remains in doubt,

Genus Hanzawaia Asano, 1944
Hanzawaia of. H. strattoni (Applin)
Plate 12, fignre 16

Truncatuling americana CUSHMAN var. sérattoni Ap-
pLIN, 1925 (in ApprLix, EvLisor, and Kniker), Am.
Assoc. Petroleum Geologists Bull, v. 9, no. 1, p.
99, pl. 3, fg. 3.

Hanzawaia strattoni (ArpLin), Bawpy, 1954, U. S
Geol. Survey Prof. Paper 254-F, p. 136, pl. 31, fig. 4.

Genus Cibicidella Caghman, 1927
Cibicidella sp. A
Plate 12, figure 17
Rare specimens with very irregular shapes that are

probably a result of attachment during life, are found
in the nearshore zone.

Genus Dyocibicides Cushman and Valentine, 1930
Dyocibicides biserialis Cuslinan and Valentine
Diyocibicides biserialis CusaMan and VALeNTINE, 1930,

Stanford Univ., Dept. Geology Contr.,, v. 1, no. 1,
p. 31, pl. 10, figs. 1, 2.

REFERENCES
Awper, T3, van, and Postma, H., 1954, Recent sedi-
ments of the Gulf of Paria. Reports of the Orin-
oco Shelf Expedition (volume 13, Verh, K, Ned-
erlandse Akad. Wetenschappen, Natuurk., ser, 1,

v. 20, no. 5, p. 1-245, pls. 1-7.

Banoy, O. L., 1953, Ecology and paleoecology of some
California Foraminifera. Pt. I, The frequency dis-
tribution of Recent Foraminifera off California,
Jour. Paleontology, v. 27, no. 2, p. 161-182, pls.
21-25, text figs, 1-4, table 1.

——— 1954, Distribution of some shallow-water Fo-
raminifera in the Gulf of Mexico. U. §. Geol, Sur-
vey Prof. Paper 254-F, p. 123-141, pls. 27-31, text
figs. 5-13.

Barrensten, Heumur, 1938, Die foraminiferen-fauna
des Jade-Gebietes, 2, Foraminiferen der meerischen
und brackischen Bezirke des Jade-Gebietes. Senck-
enbergiana, v. 20, p. 386-412, rext figs. 1-15.

Beanupez, P. J., 1935, Foraminiferos de la costa norte
de Cuba. Soc. cubana hist. nat. Mem,, v. 9, no. 3,
p. 129-224, pls. 10-17, 3 text figs., map.

(4



Borii, H. M., and Sausners, J. B., 1954, Discussion of
some Thecamoebina described erroneously as Fo-
raminifera. Cushman Found. Foram. Research
Contr., v. 5, pt. 2, p. 45-52, text figs. 1, 2.

Cusumax, J. A, 1921, Foraminifera from the north
coast of Jamaica. U. §. Natl, Mus. Proc., v, 59,
p. 47-82, pls. 11-19, rext figs. 1-16.

e 1922, Shallow-water Foraminifera of the Tor-
tugas region. Carnegie Inst. Washington Pub.
31, v. 17, p. 1-85, pls. 1-14,

—— 1926, Recent Foraminifera from Porto Rico.
Carnegie Inst. Washington Pub. 344, p. 75-84, pl. 1.

vvvvvvvvvvvvvvvvvvv 1928, On Rotalia beccarii (Linné). Cushman
Lab. Foram. Research Contr,, v, 4, pt. 4, p. 103-
107, pl. 15,

1935, Fourteen new species of Foraminifera,
Smuthsonian Misc. Coll,, v. 91, no. 31, p. 1-9, pls.
1-3.

e 1944, Foraminifera from the shalfow water of
the New England coast. Cushman Lab. Foram.
Research Special Pub. 12, p. 1-37, pls. 1-4.

Cusuman, J. A, and Bronnimann, Pavr, 1948a, Some
new genera and species of Foraminifera from
brackish water of Trinidad. Cushman Lab. Foram.
Research Contr, v. 24, p. 15-21, pls. 3, 4.

—— 1948b, Additional new species of arenaceous
Foraminifera from shallow waters of Trinidad.
Cushman Lab. Foram. Research Contr., v. 24, p.
3742, pls. 7, 8 (pt.).

Cusuman, J. A, and Parker, F. L., 1931, Recent Fo-
raminifera from the Atlantic coast of South Amer-
ica. U. S. Natl. Mus. Proc., v. 80, art. 3, p. 1-24,
pis. 1-4.

Gurry, R. J. L., 1900, On the Naparima Rocks, Trini-
dad. Geol. Mag., (n.ser)., dec. 4, v, 7, p. 322-325.

Hapa, Yosuing, 1931, Report of the biological survey
of Mutsu Bay. 19. Notes on the Recent Forami-
nifera from Mutsu Bay. Tohoku Imp. Univ. Sci.
Repts., 4th ser., Biol, v. 6, no, 1, p. 45-148, text
fgs. 1-95.

Heron-ALLEN, Epwarp, and Earvrann, Artaur, 1932,
Foraminifera. Part 1, The ice-free area of the
Falkland Islands and adjacent seas.
Repts., v. 4, p. 291-460, pls. 6-17.

Discovery

Hivtermany, Heinricn, 1949, Klassifikation der nat-
iirlichen Brackwisser. Erdol und Kohle, Jahrg. 2,
nr. 1, p. 48, texr figs. 1-8, 1 chart.

Horker, Jan, 1922, De Protozoén: Flora en fauna der
Zuiderzee, p. 127-183, rext figs. 1-91.

Hosrunp, Hawns, 1947, Foraminifera in the Gullmar
Fiord and the Skagerak. Zool. Bidrag fran Upp-
sala, Bd. 26, p. 1-328, 32 pls., 312 text figs, 2
maps, 7 tables.

Kornrerp, M. M., 1931, Recent littoral Foraminifera
from Texas and Louisiana. Stanford Univ. Dept.
Geology, Contr., v. 1, no. 3, p. 77-93, pls. 13-16.

Lewy, Josern, 1879, Fresh-water Rhizopods of North
America. U. S. Geol. Survey Rept. of the Terri-
tories, v. 12, 324 p., 48 pls.

Lorwricn, A. R. Jr, and Taeran, HeLen, 1953, Studies
of Arctic Foraminifera. Smithsonian Misc. Coll.,
v. 121, no. 7, p. 1-150, pls. 1-24, text fig. 1.

e 1954 Emendation of the foraminiferal genera
Ammodiscus Reuss, 1862, and Involuting Ter-
quem, 1862. Washington Acad. Sci. Jour., v. 44,
no. 10, p. 306-310, text figs. 1, 2.

1955a, A revision of some glanduline Nodosa-
ritdae (Foraminifera). Smithsonian Misc. Coll,,
v. 126, no. 3, p. 1-9, pl. 1.

1955b, Revision of some Recent foraminiferal
genera, Smithsonian Misc. Coll,, v. 128, no. 3, p.
1-37, pls. 1-4.

Lowman, S. W., 1949, Sedimentary facies in Gulf
Coast. Am. Assoc. Petroleum Geologists Bull, v,
33, no. 12, p. 1939-1997, text figs. 1-35.

Miutier, D, N, Jx., 1953, Ecological study of the Fo-
raminifera of Mason Inlet, North Carolina. Cush-
man Found. Foram. Research Contr, v. 4, pt. 2,
p. 41-63, figs. 1-4, pls. 7-10, tables 1-3.

v'Orsieny, AL D, 1839, Voyage dans 'Amérique Mér-
idionale, Foraminiféres. Paris and Strasbourg,
tome 5, pt. 5, p. 1-86, 9 pls.

———— 1839, Forammiéres, /» Ramon de la Sagra,
Histoire physique, politique et naturelle de File de
Cuba. Paris, p. 1-224, 12 pls.

Parker, F. L., 1952a, Foraminifera species off Ports-
mouth, New Hampshire, Mus. Comp. Zoology
Bull., v. 1416, no. 9, p. 391-423, pls. 1-6.

———— 1952b, Foraminiferal distribution in the Long
Island Sound-Buzzards Bay area. Mus. Comp,
Zoology Bull., v. 106, no. 10, p. 425-473, pls. 1-5,
text figs. 1-4.

e 1954, Distribution of the Foraminifera in the
northeastern Gulf of Mexico. Mus, Comp. Zo-
ology Bull,, v. 111, no. 10, p. 4533-388, pls. 1-13.

(425



Parkek, I L., Pavicer, F. B, and Prmwsox, J. F.,
1953, Ecology of Foraminifera from San Antonio
Cushman
Found. Foram. Research Special Pub. 2, p. 1-72,

pls. 1-4, text figs. 1-49,

Bay and environs, southwest Texas.

Purecer, F. B, 1949, The Foraminifera. Papers from
the Robert S. Peabody Found. for Archaeology,
v. 4, no. 1, p. 99-108, pl. 14, tables 13, 14.

1934, Ecology of Foraminifera and associated
micro-organisms from Mississippi Sound and en-
virons. Am. Assoc. Petroleum Geologists Bull,, v.
38, no. 4, p. 584-647, pls. 1-3, figs. 1-28, tables 1-11.

Purrcer, F. B, and Parkur, F. L., 1951, Ecology of
Foramindera, northwest Gulf of Mexico. Geol
Soc. America Mem. 46, pt. 2, p. 1-64, pls. 1-20.

Purecer, F, B, and Warron, W. R, 1930, Ecology of
marsh and bay Foraminifera, Barnstable, Mass.
Am. Jour. Sei, v. 248, no. 4, p. 274-294, pls. 1, 2,
figs. 1, 2, tables 1-5.

Post, R. 1., 1951, Foramindera of the South Texas
Coast, Inst. Marine Sci. Pub., v. 2, no. 1, p. 165
176, pl. 1, table 1.

Ruvmerer, Luswic, 1935, Rhizopoden der Kieler
Bucht, gesammedt durch A. Remane. 1 Teil. Schr.
Naturwiss. Ver. Schleswig-Holstein, Band 21, Heft
2, p. H43-194, pls. 1-9,

1936, Foraminderen der Kieler Bucht, gesam-
melt durch A, Remane. IL Teil. {Ammodisculini-
dae bis einschl. Textulinidae). Kieler Meeresfor-
schungen, v. 1, p. 179-242, text figs. 127-246.

Rowai, P. H., 1953, Brackish-water Foraminifera of
the New York Bight. Cushman Found. Foram.
Research Contr, v. 6, pt. 4, p. 140-149, pls, 20, 21.

Rorrearnt, Digrricn, 1952, Mikropaldontolegisch

wichtige Bestandteile recenter brackischer Sedi-

mente an den Kiisten Schleswig-Holsteins, Mey-

niana, Geol. Instit. Univ. Kiel, v. 1, p. 169-228,

text figs, 1-21,

Satp, Rusuor, 1951, Foraminifera of Narragansett Bay.
Cushman Found. Foram. Research Contr., v. 2, p.
75-86, text figs. 1-4, tables 1, 2,

Smout, A. H., 1955, Reclassification of the Rotaliidea
(Foraminifera) and two new Cretaceous forms re-
sembling Elphidium. Washington Acad. Sci. Jour.,
v. 45, no. 7, p. 201-210, figs. 1-10,

Sutegr, H. H., 1954, The general and economic geology
of Trinidad, B.W.1. (reprinted with revisions).
London, Her Majesty’s Stationery Office, 134 p,,
15 text figs., 7 pls.

Woop, ALan, 1949, The structure of the wall of the
test in the Foraminifera: its value in classification.
Geol. Soc. London Quart. Jour., v. 104, p. 229-235,
pls, 13-15.

Yosuipa, Sanro, 1954, Studies on the Foramintfera of
brackish waters. Ill. The Foraminifera of Lake
Saroma. Geol. and Mineralog. Inst,, Tokyo Untv.
Education, Mem. Vol. ro Prof, Kivosuke Kawada,
p. 149-158, text figs. 1-4, 1 pl, tables 1-7.



Selected characteristio species of the eastern Gulf ef Paria

e

Selected environments and references

Tidal zone

Nearshore zone

Oftshore zone

Ecologically similar environments from
various parts of the world

keographically close
to Gulif of Paria

Knvironments

Environments
geographically
remote from
Gulft of Paria

Littoral zone, Texas and Louisiana (Kornfeld, 1931)
SW Texas coast (Parker, Phleger, and Peirson, 1953)
Barnstable, Massachusetts (Phleger and Walton, 1950)
Kieler Bucht, Baltic Sea (Rhumbler, 1936; 1936)

NW Gulf of Mexico (Phleger and Parker, 1951)
Off South America (Cushman and Parker, 1931)
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Streblus beccarii var. sobrina Streblus beccarii var. sebrina X 11 X X X X
S. beccaril var. tepida S. beccarii var. tepida Streblus beccaril var, tepida XX X|X|X|X|X|X]| X|X[X|X X[X|X x| |
Palmerinella palmerae Palmerinella palmerae X I — X | |
Psam h fusca IX|x X|x X X
Ammobaculites @latat Ammobaculites dilatatus XIX|X[ |X]X| ]
A. exiguus . X|X| |X|x| [
A, exilis A. exilis X { 11
Gaudryina exilis Gaudryina exilis X[x 1 |
Pseudoclavulina gracilis X 1] |
Quinqueloculina poeyana X! X (] X| [X[X|X|x |
Q. inal Qui loculina seminul X[X[X] |X [XIx|x| XX X X | X
Triloculina oblonga X|X| | 1] x| X X|xX[xX{x| | | |
T. trigonula Triloculing trigonula X|X| NN XIx|] IX] |X]|X]| B | Ix
Cornuspira planorbis ] | IxXx X x| X IX] XX X X| [x|x
Glandulina laevigata Glandulina laevigata X | |
Nonion grateloupi Nonion grateloupi X|X|X|X| |X X|
Nonionella atlantica Nonionella atlantica X|x x|x| | X XXX !




Glandulina laevigata Glandulina Isevigata 1 i i T
Nenion grateloupi Nonion grateloupi x|
Nonionella atlantica Nonionella atlantica X|X]| X|xX |
N. auricula { X !
N. opima N. opima XX |
Buliminella elegantissima XIX|XIX X XX X
Virgulina punctata Virgulina punctata | X T
Bolivina pseudoplicata XX 17
| B. pulehella var. primitiva Belivina pulchella var. primitiva XX i T
B. striatula B, striatula XXX 171 X 7
B. subaenariensis - x 171 [ -
B. variabilis B. variabilis X[ [
Hopkinsina pacifiea Hopkinsina pacifica xlf{ ! =_| T
Angulogerina occidentalis 1 X
Siphogenering raphana ] x X
Streblus advenus Streblus advenus i
Elphidium advenum Eiphidium advenum XXX X|x (x| Ix
E. discoidale E. discoidale X| XX XX |
E. excavatum .. excavatwm XIXIX X x| ] 17
E. incertum var. clavatum bOXIXIXIxX] XX | |
. poeyanum X|X[X| XX XIX[X|X] X X
E. tumidum X |
Saccammina atlantica XixX X|X[x] |x XX
5. difffugiformis SIESES XX XX 1xT
Reophax_dentaliniformis XXX [ |TEx XX E<l
R. nana X =X T 11 BEEEEEES
K. scorpiurus | 71X <N Xix| X x
Glomospira gordialis ] | X X x| D X x|
Textularia ag inansg X X IXJX[X|X |
T. candeians BN T XEXXX] X X
T. gramen 1™ X [ | ]
T. mayori X 1 | Xxixix| | ]
Quinqueloculing agelutinans ] ] X|IX(XIX[E T
Q. cultrata XX 171 .
Triloculina triearinata |X|x X X|X B X[
Spiroloculina eximia (I X
Sigmeilina tenuis i X|xX
Lagena clavata 1<
L. perlucida jx X X
L. striata T X
Glandulina? spinata ] X 1
Nonien boueanum B X X
Nonionella turgiia T X
Bulimina marginata | X|X X X XiX| |[xX] X
Folivina barbata 1 RN X XX
. hastata HENEN R 1T
B. pseudopunctata 17 X X (N
B. spathulata N | X
Loxost porr RN | - x
Uvigerina peregrina var. parvala EEEEEN XIX] |
Cancris sagra L X x X X
Streblus panciloculatus X 111 Xt it
Rolsh ia rolsh i R 11 X XX
11
b
P -






