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RECENT FORAMINIFERA AND THECAMOEBINA 

FROM THE EASTERN GULF OF PARIA, TRINIDADl 


By 


RUTH TODD:! AND PAUL BRONNIMANN:: 

.\ raULlH ('pn~il:-lllllg' or ahout ~(}O spt'("jt',s of lllor:ltly llell ­

tl~onk FOl'aminifprH amI ~j of Tiwcamopilina o.'('ue;s along' 

thE' w(';.;t coast or T'l'inidiid ttlHl out 1nto tlw (,(l~tpl'n Oulf of 

PaCta. Thl't't: f;!)\'lronrn+:ntaJ ZolWM 1'(Jug'hl~' lll.H'Hllellm.:' lh(' 

('o}1stlinE' are rt'('ogniz('{l: tid:.tl ~ill)(:'. near~hm'0 ZOlW (from 

!.lw tiflal zonE' out to :.! fathoms), anel offHhot'(;,' zone ifrolll 

:.:: 10 18 fathoms). ,,\;ssE'mbhtgt'>;s Ill' the tidal ZOlH' eon;si;sl 

j)),E'domint1ntIs of i:U"eTHlVE'(jUH spe('i(?s. The- lU'E'ntU.'POUR t'I'nc­

1ion dE'CTeaSes progres;.;i\'t'!,v from tilt' tidal t 111'oug1) th{' 

nt'H'"Hhore 10 the offshort" Y.ptH'. It ('hange;.;; characttc'l' fl'om 

mostly lIaplol.h..ngmoidt's Hnd Troeha.mminu (with m:nol' 

HlllOUl1lR of frf:sh-wHtf'I' Th0{'amo;?hlnu) in th(' tidal zone 

to PI'edominanl1.\' ,-\uunolla(,tIlH,t'!o\ In thf' nearshore zone, 

llnd Jlf't'dominanti:.' Tl'xtuiaria In tlw off~hol'€' l.OTH-', 
In H:-;s:(:'rnhlagt'~ of thp lwan"ho1't' and offshOl't:. ~of)eH cal· 

(';ll'('OUl:' Klw<'it'S Pl'pd(lmimtip, Th{> ('ali'arI:'Olll'i fl'Hdion d€,­

i'rea1-l€'s pl'o~rp",;.,i\,pl:.· from 1110 OfrHhon~ through the neul' ­

:.;1101'(:' to thp tid:ll y.ont:'. 

Although the Yariou;" KP('('h's or ~trt'bJui" (with Ot1t:' t'X­

l'ppt iun) an(l or J';h)hidhtm H t'f' rt'~11'idE'd to one or two 

7.0npf', tht'Ht' two genera un"' found nhundanlly in all thl't'E' 

,,(llleS, 111 I-Hldilion tn th(:'~f' g-puent, th€' ('a:earE'oul-i fraction 

i'Oll!-'isl:.; mainly of Rosalina and l~alnlt'rin{~lIa jn the l!{lHl 

~one. 'l'hE' ('ai<'arpouH fraclions of tht-' near~hore H-tHl off­

shm'(' %OI1t'H 1ogeth('-]' difC('r frorn t1w tidal r;01H'- in the tul­

dltlonal presence uf l1IiliolidH, Illi-rf'njd~, nonionids, and lml­

illlinitl.-,. 'The nNu'shon' Hnd offsllOre iwn('s an'" l'unhf'!' 

rlistirnruil'iht'd from eaeh other in that the ]attfll' in('iulles 

p!.nnktonk l'ilH;ocie:-l hut ladu,; Ros~,lina and ll'ahu(·rillcUa. 
.study of tliHtrllmtiol1 (~l;';:f'\\'lH'rt" of the :-;pedel'f ehar,H'if'l' ­

iSl it, or tht" thI';'>(,- zon('-s flho\ys ximih.\I'Hy 1)[ t11(l liila I ZOHe 

fauna to lho~e of ;.;hallow hnu'ki:.:h enyjronments from va­

rious narts or the \yorl!]. 'l'1w HP('-CIPH ehanH'lE'l'istk of UV? 

lH'an.:;h(Il'E' H1Hl offshm'C ZOlH'H :,;e ..'111 lo Ilf', \\"lth a fpw (lX<:Cll­

\i(lns rHKh as ('t.'l'tain :-:lledes of ~trt'bln~. all Inltnigl'<-lllt 

faulla rrom the HUIT0U11ding' an::,HS that hnve normal HlH­

rilw i.'OIHlitlun~, The imrnig:rant spede~ ;,.;ho\\' (-"vi(h-:nt:l-" or 

moditkation in the abnocmall:'o' s\llall Rl7.t' and f'xtren)p fra­

,l..dlity of mOl'it of the spE't'inwm.;. 

}U('l'opnYll'onnwnt!'l of thp th1al antI llPcll'sho:',' YA)-II(;';:; ill 

I wo e~tuat'ieR al-e desccjJJed in fl'(?'taiL 

T('n Hj)e('i~f; :.tn:: (1p;.;cril)P.l as lH'W, l{;O l'eft-'lTE'"d to a 1­

r('ad}.~ knowll fOl'lnl"!, and 40 l't'!nain lnueh.'1'l1linate-, The 

new s})eeies al'(~: J1;v.-v.-rrt'lla humholdt.i, l'~i~~urjna a~'asl"i7.i. 

Hltllhmhragmohh'l" hUIII)hlndi. l~llgt'lla hihdundi. :\lilium­
mlna I)ariaensis~ (luiIHlllt'lu<'lllina gopsi~ R,oi"ulina, Nag-rai. 
~virolorulina alldt'rsellj~ S~ ~!:UJlJ)~'i. alld ~trd}lus limll{'tt·~. 

iNTRODUCTION 

(;cneral Statement 

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

Puhli('~i1inll :llIIJI!ll'l%ed by the nil'pelor, 1', 
0UITt-').', 

{T, 	 ~, (;l'ologii':t! ~llf'\'t',Y, \\'ashillg-!on, II, C. 
.<J;.so ~t,Jli;lanl Oil, ~'L\' Havana 

of the eastern Gulf of Paria.1 The study was under­
taken as a part of the U. g. Geological Survey's long 
range program of paleoecologic investigations. 

Provenance and composition of the predominantly 
benthonic 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 estuaries. 

b. 	 Nearshore zone, to a depth of abollt 2 fathoms, 
which represents mostly sandy and silty sublit ­
toral and shallow deltaic areas. 

c. 	Offshore ~Ol1e, from a depth of about 2 fathoms 
to 18 fa thoms, 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 
Bronlllmann (l9Hia), and in their first note the micro­
faunas from the mangrove swamps and from some of 
the small estuaries between the Caroni River In the 
north and the Oro[louche (Godineau) River In the 
south were described. This paper reported on an un­
usual brackish water microfauna with three new gen­
era, viz. Ammoa.rtuta, Trochamminita, and Cribroel­
ph idium.;' In a second note the arenaceous members 
of the microfauna of the nearshore zone were described 
by Cushman and Bronnimann (l948b). Further work 
on the remaining rich assemblages from the nearshore 
and offshore zones, however, came to a standstill 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 Thecamocbina from the three en­
vironmental zones, including the forms previollsly re­
ported by Cushman and Bronnimann (1948a, 1948b). 
It is primarily a faunal inventory, and as sllch 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 estll­

-+ 	 '1'1:.(' t':ts1pl'n LiuI{ of Paria in this PH lle-r lndu,lps l<;a~terll 
Gulf, Caroni Platform. anrI r'untl1e<lstf'nl naif as dt'~ 
IIlletl hy \'lIn ,\nd~~1 and PO:itmn, (19;)4. nlllj) fl. haih;; ­
IW?lric,,1 dw I'll. 

('rihroflll,ltidhl111 t~u;;:llmall nnit BromlinlJ-l.nn IR hen; I'p. 
;~'ltrd('d a:.; a or ['~h.hitlitlm ;\[olltfol'l as !lotNl l)y 
LoeLtlkh ani1 095:1, JL 10;;), 
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aries of the St. Jean Rivulet and the Guaracara River 
and the delta of the Guaracara River. The general 
ecologic remarks on the microfauna, of the nearshore 
and offshore zones are largely based on the investiga­
tion of the physical properties of these environments 
by the Dutch Orinoco Shelf Expedition (van Andel 

and Postma, 1954). 

Disposition of Material 

All figurecl specimens are deposited 111 the U. S. 

National Museum, \Yashington, D. C. Duplicate sets 
of the assemblages from the three zones are in the col­
lections of the Department of Micropaleontology of 
the American Museum of Natural History in Nt:w 
York; of Trinidad Oil Co., Ltd., (formerly Trinidad 
Leaseholds, Ltd.) in Pointe-it-Pierre, Trinidad, B.W.1.: 
and in the personal collection of P. Bronnimann. Un­
washed material from the sampling lines I to V has 
been sent to the Scripps Institution of Oceanography, 
University of California, at La Jolla, and to the De-

RANGE 
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TRINIDAD 

~ ... " 01' TH[ S"'It!PU~G ... O('AL,fl£~ 
rN n't EASTER .. GULf 0'" F",I,f!IA 

O.pl ~ In f~I~&'''' I ral~Q"" t.t, ... 
botw",,"'IG"low "at,r 

Text llgure 1. Map of eastern Gulf of Paria showing sampling stations. 
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partment of Micropaleontolo!-(y of the l\merican Mll­

scum of Natural History in New York. 
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COLLECTH}:\' OF MATERIAL 

The microfauna, from the tidal zone originate from 
Ilumerous samples collectc(1 along the western coast of 
Trinidad. The microfauna designated as !v/angrove j 

represents a composite asscmblaj.';e from the tidal 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), 011 the other hand, ori!-(inates from an 
inshore 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 II 
has a character of its own. "Vhere the same species 
occur, specimens from Mangrove II differ from those 
from Mangrove I hy the larger size of the tests and by 
th,; liSe of detrital material derived from the meta­
morphic rocks of the Northern Range in the formation 
of the arenaceous tests. F urtherll1ore, the predomi­
nantly arenaceous microfauna from the locality con­
tains species which are Ilot recorded from the Mall­
grove I assemblage or from the nearshore, zone. 

The nearshore and offshore faunas are composite 
assemblaj.';es from the following five sampling lines (see 
map of the sampled locations, fij.';. 1). 

a. 	 Line I off Brighton: statio!]s Br. 293·302; 
b. 	 Line II across the Oropouchc Delta: stations 

Br. 273-291; 
c. 	 Line HI off Pointe-ii-Pierre: stations Be 248­

260; 
d. Line IV 	oft' California, across the southern edge 

of the Caroni Platform: stations Be 329·342: 
e. 	 Line V along the western coast from Pointe-a­

Pierre northward to near Barrancones Point: 
stations Br. l3(), 321, 322. 343. 47~-491, 538. 

Because of the transitional boundaries between the 
three zones, the assemblages contain species which are 
common to two ad.joining or to all three environments. 
/\5 the material upon which the present study is based 
consists of composite assemblages, in which records 
were not kept of the particular station but only the 
zones from which individual specimens originated, no 
references to specific station numbers are included in 
discllssion of the j'pecies. 

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 
d protoplasm. Kruit tin van Andel and Postma, 1954, 
p. 118-119) found protoplasm only in a few tests of 
/,'o11ionella atlantica Cushman and Cancris sagra 

(d'Orbigny) at station 335 on the northern edge of the 
Caroni Platform from a depth of 6 to lO fathoms. Ad­
ditional tests will have to be made in the course of 
rutllre 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 beEeved to have been transported from the 
Atlantic 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. Orbuhna, and Globorotalia 

which at places, particularly along the Cipero coast, are 
redeposited in great quantities in the Recent sediments. 

The Thecamoeb:na 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 environmental 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 urceolala Carter was the only micro-organism 
found above the highest tidal influence; it is believed 
to 	he in situ. This ohservation is in a!-(reement with 
that of Lowman (1949, p. 1953). who noted Ditflugia 
and Cenlrupyxis' but no Foraminifera in the fresh water 
swamps of the Mississippi delta. 

From 1947 to 1950 Bronnimann collected the sam­
ples for this study. The 111ar:ne 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 thnHl!-(h an ISO-mesh 
sieve (Tyler standard). Part of tIlt' washed material 
was picked and parr stored unpickcd for future refer­
tnce in the collections of the Geological Laboratory of 
Trin;,bd Oil Co., Ltd., in Pointe-ii-Pierre, Trinidad, 
13. W. L 
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COfvlPOSIT IO N ;\N D DI ST RIB UTlON 
OF THE MICROfAU NAS 

(; raphs (figs. 2-S) were made up ~ s rough app rOXJ­
ma tions of perce ntage composi tion by number of speci­
mens of foramll,ifera In th e 'l.ones. The are naceou s 
portion of the tidal asse rnbl :lgl > (iV[angrove I, II) is 
illuch larger than th a t of the nearshore and offshore 
w nes. In Mangrove 11 more than 90 perce nt of the 
speC lIll ens fall in a renaceous spec ies, whereas Man ­

/ 

Thecomoebinoj ./ 

7 5% ­

He plophrogmoides 

ono 
Al veo lophr ogmium' 

./ 

/ 	 \ 

! / 
Ammoboculltes 50"1.OnO 
Hoplophrogmlurn 

c=J ar enace ous fraclion 

[::=! ca lca reous fr ac ti on 

Tex t li gure 2. 	 Compos ition of co mposite microfaunal 
assemb lage in Mangrove II subzone. 

100% 

I 

15"/. ­

50'" 

c=J are nac eous fro c li on 

[==:=I Ca lc ar eo us 	 I(oeli on 

Tex t: hl! ure 3. 	 Composition of l'o lllpt )s irc microfau na l 
;" 5l'l11hl;l ;:e in Ma ngrov e I su hzone . 

100% 

I 

75% ­ ~~---':---:::-I - 25 '" 

I Po lymorphinidoe 

50°/. 

CJ Qrena c eou s fra clion 

[::=! colcor eous Iro e li on 

Text fi gure 4. 	 Compos itio n of composite microfaun al 
asscillbl age In the nea rshore zone . 

- 25°/. 

50% 

c=J oren o ce ou s fracl10n 

[==:=I colcoreous f roc tion 

T ext figure 5. 	 Compositi on of composite microLaull,d 
assembla ge in th e offshore zone. 

grove I , which is in part from stations transitional to 

the nearshore ;:nne, has on ly abou t 55 pe rcent of are­
naceous speCllllens. The a r~ naceou s specimen s of th e 
nearshore zo ne cons titute abou t 35 perce nt of th e 
Illi crofaun a; th a t of the offshore 7.o ne abuut 20 percent. 
frolll the tida l are;]s to the deeper waters of th e Gu lf 
of P;)rii-l , th e number of arent'lCeOli S spec imens dec reases, 

whereas that or th e calcareous ones in creascs. i\put 
frolll iVlangrove 11. which is cnl'ironlll ent;)")' anci I;]u ­
nall y Jistinct frolll iVLlngrov e T, the cOlnpos;tion nf th e 
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arenaccom groups changes from a Trochammina - A 1II­

11Iobacu/ifeJ - Hap/ophragmium Haplophragm(}ides­

- ,Miliammina association in Man­
grove I, to an Amrnobaculites Eggerella - Verneuilin­
idae - ,tJil;ilm.milla assuciation in the nearshore zone, 
to a predominantly Text "Jaria association in the off­
shore zone, The calcareolls group passes from an 
Elphidium Streb/lI.f - Rosa/ina Palmerinella associ­
ation in Mangrove T to a Buliminidae - Miliolidae -
Ophthalmidiidae - Eiphidium Streb/us - Paimerillelia 

association in the nearshore zone to a Buliminidae 
.\'onionidae Lagenidae - Polymorphinidae Milioli­
dae - Elphidiu1n - Streblu.f - 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 Strebius, Buli­
minidae, and Noniouidae remains practically unchanged 
from the nearshore to the offshore assembla!,es. Of 
special interest is the occurrence of Streblus in all three 
zones, a fact which supports the opinion that this genus 
ohviously is able to stand varying ecologic conditions. 

The following check list of the Thecamoebina and 
Foraminifera, arranged systematically, shows abun­
dance and zonal distribution for 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 !,eneral characterization of the 
three zones would probably remain the same. 

Table I.-Distribution of Thecamoebina and 


Foraminifera ill the Eastern Gulf of Paria 


'I 'hc<':<lmocbina 

nifthu:du u}"('t'olata ('n riel' 
n. ));\'rifol'mis 1I0rt.\ 

n. ('ttnrt'olattt I'enal'd ., 

rontigulasia f'OIllIJl'(>~sa {( '<Lrtel') .•..... j .-\ 


CeutrOlH'xis (CI'llh'Ol}~-xjS) f'ollstrh~tus 


(I·~hrenhf>l·;.:r) 

C. 	«('.) l~xf't"ntrit·us (CUHt1\llllll Hnd 

1-:1'onn: 111<1 nn) c C 

C. ({'.) "p..\ 	 'Jl 
('entrol',\'xis 	«:x(>io}))'"is) al'enatlui 

(CU};hmnll) A H 

C~ ('.) saIsns (( 'U;-;hlll:dl alld H ('

" 

Table 1 (continued) 

Foraminifera 

S.ll '('~\ MM l:-ll J.)AJ'~ 

J'sa.nllnosl)hat"ra fUs<>a Kehulzc ..... . 

:-;oros))hat"ra? sp, ;\ ...... , .......... . 

~at"('ummina atlantica (Cushman) ..... . 

S. difflmdformis (Brady) .. 


~. sl.hl:lt"Ti('R l\[, Sal's 
 C 

HYI'ERAMl\!I:-llDAJ~ 

Hh)lmCrcpinn? sp. A ... , 

l(~X)l'HACIDA~; 

RNU)hax dentaliuiformi~ Bl'ady 

R. nann H.humblp(· 

R. s('oTlJiuTUS 1\fonti'oI"L .. ,. 

T()LYP'\MM!:-lID'\~; 

hn'olutina minima (l-I(:h;:und) I.. 
(;}olnosIJira glornt'rl:l.ta Ht.hdund 

H. gordiali,; (.Jones and Parker) 

L1Tl'OLIDAJ, 

Hal))ouhru,Jrmoidt>s .~anarit"use (d'Ol'higny) A 

II. haneofki Cushman and lIeCulloch .. 

H. manilat'nst' AnderH€n A 

,\H. wilherti .1\ ndel'i'len ... , 
H. 	bOnlJlandi Todd and 


Hronnimann, H. ~r), ....... . 

,-\lyt"olophragmJum 	l';alsulll (CU!~hnHul 


and BnlDuimann) .,.,.,., ..... 
 .\ 

.\mmoastuta hWIJta (Cushrnan and 

:I!c('ullochJ 

~-\mtnoha('ulitt>s dilatatmoJ ('u;<,hman awl 
Bronnimann . , . , ....... . 

A. dirt"etus Cushman and lll'onnimann 

A. din'rsus Cw"hman Hnd Hronnimann .. 

.\. t·"iguus ('u1"hman and BI'(Hlnimann I" 
A. t'xilis Cushman Hnd Bl'onnirnann 


.\. lusellllo.:·a8sis Cushman anli 


A 

n 
, c 

It C 
., I 

It 

,' 
.\ 

R 
n 
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11 

Bl'Ollnimann ., .... ,',., •••.•. 

A. sa-bu!!J Cushman and Bt'onnlmunn . 
A. 	salsus Vl--t.l'. uistitwtus Cushman and 

Br'onnimalln 

.\. 	salsus Cushman and 

Bronnimann variants 


A. "1', A ,,', 

Hal11uphragmiUlll l!ialsum Cushman Rnd 
l{rnnnimann 

T1';XTl'LAIHI n.\I~ 
fl'l~xtuluritt agglutinans d'Orhienn: ... 

'1\ ('uufit'iamt d'Ul'hign:v ..... . 

'1\ <.;1'. T. eurlandi Parker 
'f. gra.mt"11 (l'OI'higny 
1'. ma)'ori ('u~hrua n 

T. ~p, .\ 

T. ~n, n 

Uil;'("tlt'rilla. llodosaria frU1'l,iguy .,. 


(7) 
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Table 1 (continued) 

\' 1<; ItN ~J\ -J LI); II )_\}] 

OaHdr~.. illa ("xili~ CUHhmatl 

and Hl'Onllimann 

Pst"udot"lavulinH f'urta Cu~hman and 
ltnlnninlann 

I' gr.t<·ilis Cushman and Bronnirnann 

\'AL\TLI:\IIJA~' 

l·i14'~.·T... IJU. humhohUi ''l'iHld allti 

I~nmflimanll, "_ filL 

SI LICJ);lDAl<] 

lliHummina fu~('a ( I~rad::) 

ll. Imritu-nsis Toad anti 

Jtronnimann, n, S1'. 

Spirolocammina A.~p, 

:lIILIUL! DAl<] 

~hliJHI{U"lo(·llliIUl. aA'glutilHtllS d'()}'higny .'
(I. (·ultrata. (Brady) ...... 
(I. lumarcldttna d'()l'hi/.w~: 

(I, l'Ol·~·ann. d'Orlligny 

(I. sf'lllinulllm (Linn{') .... 
(I. ~f'JlIirt>t·if'1I1osa Cu:-;lllnall 

(I. ~'otisi ~rodd and I~l'onnimann, 

41. ;.:p. A 

SILU. B 

(I. ~P. l' 
TriJO('ulinu oblomnl ( :\lonlagu) 

'1'. trit'arillatu d'( )j'higny 

'I'. tri~onula (LallI<u'ck) ..... 
T. Hj). A 

lliliolhwlla lahio~a (d'Orlligny} 

:II. Hll. A .­

11- S)L 

.... 

~1}irolo,,·uIilla. alld('r~('l1i ~Podd and 

BrOI111ima1ll1, n_ .'<l1. 

:-\~ df'utu.ta Cu;.;hman and ToolI . . . . . . 
S. ('ximia ('uHhnHln .", .... , .. 
s. ~ratH Tl::'rq UP III 


~. ~'lIlm~·i Totld antI TII'()l1nimann, lL ~:IP. 


~if!:muiJilUl h'lluis «(':;.jzt"k) 


P~·r:.m nasutns CUHhnuln 


(li'HTHAL'\llllll1>.\I<] 

('ul·IlIU.]Jira. ilH't>rta «(1"( )l"hi~,rny) 

{c. 111uuol'hi!ol ;,'khultze 


4}Jththuimidinm balkwllli Macfadyen 


'rHOC H _\l\DII:\ 1il,\ Ii] 

Tro,,·Il2:uuminu. ad"t'lul Cushman 

T. 	('oUll)rimata Cm.;hman und 


Itl'onnillH\.nn 


T. laf'l'i~ntu Cushman ;111.1 I!nmnimHnn 
TI'O('lm mmjuita irrf'A'nlarj~ ( ~ui-1hman 

Hnd l~rflntli1ilallll 

.\Y.'IH,.,t1 rl"'lla uU'\.j('ana. fKol'llf'f'ld) .... 
'mll'in pul;o.·lllor!)hillUidt·s r [t-'I'on-,"\lh'll 

:tnt! 1';;1 l'iHlld . . . . . . . . . . . .......... ,. 

:-.. :-;p. ,\ . . . . . . . . . . . .." ....... , 
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Table 1 (continued) 

],,\OID);I1).-\ 1<, 
Rohulus ct'. R. ('ultratus i\loi1li'orL ., .. 
Asta('olus sp. A . ............... 
J)('nt.nllna 'f sp. A " 
~·odo,",arjH ('at('sb~'i d'Ol'lJigny 


14ag("na (>huNt... ri :l.lillett ....... 

I,. cla"uta (d'Ol'l,igny) ", 


lA, f'rt'nata PHrktf'l' rttHl.Jone!" ...... 
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"\ It c" 

L ...longata tEhrenhl"r;;) 

L. fiJi('ol'.;tu Heus;.; .... 
L. gra('ilis \Vllllanu;on 

J,. hisl)idula CUHhman ......... 

I.. hogltmdl Todd and Hrollnllllann. 

I,. lwrlucida (~[ontfigu) 


I,. s('miIineata \Yf"ig;ht 


L. !-itriutn. (d'Orbigny) 


I,. HI}. A 


J{ectol:'Ia.lldulina KlJ. A . ..... 

1'()LY:l.!Om'H I);IDAI'] 

(,lulldlllina glans d'Orhign,Y 

ti. lU(,l'igata (]'Ol'higny " ... 
(' .11'... Nl)inata. CUKhman 

I~a.r;nll:osigma willitunsolli (Tenluenl) 

SONI()NIDAE 

.:soniou bOIlt'ullum (d'Orhh01Y) 


X< gratf'JtHlI)i «I'Orbigny) -, 


X. SJ). A . ....... ,. 

.:soniol1f'lIn atlauti"a Cushman 

X. aurit'ulll Het'on-..Allpll and Earlantl 
X. ol)ima Cu~hmnn 

:\. turgida (WitllaH1so11 } 

X. SP. A ...... 
m'LBlIXIDAJ.; 

Buliminella f'lt'ga..ntissimn. (d'Orbigny) 
" 

B. ~uhfu~iformiM CUi-1lllllull .... 

Bulimina mnrginatu. d'()l'lljgny 


B. :-:'lJ. A " .. , ... ,. 
"irgulinn (Vinmlitwllll) lu:rtusa Heu;.:s 
,'jr)!.:ulin3 ))Ulictuta d'Ol'lligny 

" 
Bolivina barhatu Phlf;>gel' and Pnrker 

::1 

11. Bp. 

1 

B. cL B. dUl'ormis t\ViHiamlmn) 

B. goi.>slj CUShmHI1 ."",. 

B. hnstatu Ph!E'g't:'r and IlHt'kE"l" 
n. illftatu Hpron-Allen Hlld Eat'lN,nd 

B. IOWtllllUi Phleg-er ant! Parket· .­
n. 	I)Ji('att'liu Cus,hman val'. uu'ru 

CU!'!llmall a!ld I'ontoll 

II. Ilseutlol.li<'Hfa HE-ron-Allen 

and Earland 
n, IJSf'tn]oIHlIH'tatu H (i~.dUl)(l 

n. J)uh'lwllll (Il'{)j'ldgny) VII 1', lu'hnitint 
(~u;.;hJ))an . . . . . . . . . , .. 

II, slHlthulnta nVilli;\lllHOll) 

n. striahlht (:ul-'hmulI 
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Tablv 1 (continued) 

n. l'iuhat'lmrit'Hsis {,U~hIlIHl\ . 
I n~ sllh.."\.("Unlta ,,'u:->hrnall :lnd 

\\' id<t'JHlen I "1 .. I ('
U. tomd ('UShlll,lll .. .. (' 

n. tortuosn Bl'tl.ly 
1' •• 1 .... H 

n. nU'htbilis t\\"illia m~on) .. i (' 

n. :-:p. ~\ i" i"I R 

Ta hie 1 (c{)f!tinu~d) 

" 
N " § 

~ 

~ '"c ': 
N 

C i-N .a 
.a ~ I 7. 

':: ~,1­

.,,; 
u,~ , " '; I ~ " 

I " ~ r. 
~< ;; " ~ I 

Il~. hisl,idululIl CushmHH 11 .. "il{
J~. hll'('rtum (\\'illi;lniHon) Val'. 

('hlvat.um t 'u:-<hrnan ..... . 

J';. Inudt>ri «'u",hman and nronnll'nann) . C 

J';~ Jimosum « 'u:-1hmun and Hronnimann) I .' .'1 '.'.1 c 
(' 1-;. ttot'yanum ((}'Orhigny) ......... ,', •. ~ . ,A H 


E. ~ugrllln (t}'()rl!ig-ny) "I" i . *1 H
, R 

l.u'SostomutH hiwaulw('uSt' Howl' .' I •• •• It i . E. su.lsmn «("u",hman and BI'Pl1uilllaJlH) It 1-\ 

J." mU)'ori (Cu~hlllaTlj E. transhl('t'fI~ Xaliand "., .. I .. R 

J.,. IWrr('('t.uJrI (Brad)') E. t·rinitat(,IHw <Cu)4hlllan (-lllil i I·T·· :: 
l",'iJ.:"f'rina lwt"t'J.:rina ntr. Ilarntla Bronnimunn) .\ , 

{'ushulan ": H I A 11;. tumhJum Xalland .. J ~\ 
Ilol}kin,.,hm IHH'ifl('a {'m.hma n 

.\nJ.:nlof.wrina O('('hh'ntulis (Cushman) .. : ..
"1 CC 
I"lil,hogt'tu"rinu rUllhana I. Parket" 


alld .Jonesl 
 I.. I~it.hollodnsHrin matan7.unn {I ' a InH'l' 


amI Hl:'rllludl:'z} 


~. r('('ta (l'allHt'r and Bt:'t'IHudl'z) ., i. , .. 
~. MIL .\ .. I .• 

H'! H ... i" 
I"jssurin<l HI.m:oosizi Todd HIHI 


Bl'Ol1l1inWllll, l"p. 
 i ·1·· 
F. ttiutii {Cushman} 

I'; I, LII'S( >Ill l:-i I PAl.; 

Ph~urustomt'lJn 1'4p. .\ 

lJl~('ORHl DAtoJ 

Rm.alinn ftoridunu (('u~hmal1) (' 

R. sugrai Tntl;! and nrnllnimHlm. II. sp, 

J)hworbis'! m::un;roi J:t'fmudt'z I,~. 
I)': 14P, .\ I 
('alH'ris sagra fd'Ol'hhm:-.·) 


(i;\'roidiIlH Sj!••\ 


1';llonidt's'! ~ll, .\ "" 


H i ~~ 

lIt'ronallt'l1iu Iin~u1attl (Hurrpws 

'C 

It 


J< 

II 

It 


It 

(i. {.f. H. QuilUlllt'lohu. ~allalHl , .. I .X 
1 (' 

n.? ~P••\ , , • 1 ItIlt
Ie 

(aohig(·rlnoidt·s ruhru <d'( )}-J,jg-nyl " n 
(j. sa{'('ulift'ra (J-lr:lil:d , ...... ". R 

,]{ 
(auhhn~rilwna lH'(IUilatt'ralis (Bnvl,d I .. i .. ! •• i It 

,;IAlIlOI{()TALII UA~; 

(anhorohllia lUt'luu'dii lil'ortd;';:IlY) . _ ,. "In 
"\:-i' 1.11A 1.1.,1]),\ I<: 

I~;. \"ndrM'f'I'N iCl1::-;hl11<lJ) and 
l' Brontlimunn) •• I ,I ,\ 

I':. su.•\ c 
I';. Sf), B .. !" I .. Hi 
1<;. ~p, (' .. .. I .. C 

(' ,\ "" I 0\ '1.I:-:J I ).·n; I ! 
('assidnHna Sj), .\ It 
('. Sf), n .. , H 

('U:"isidulinoid('''' sp..\ " I:: i It I 

(<;pistmnhlt'lia ::;p. ,\ , .... "IHI"
,'Ii II,OST()~lI<: I,Ll j),1 I'; 

~1Jtuwroidinu huiluidt"s il'(;rbi~IlY 
It 

(' 

I"I"'(.I~·1.;],( )lllG 1,1\1:-: I DA I'; 


(aohi~f'rina hulloidt's (j'OrbiMHY 


and !-lollal\l)) .. ' I ..ntiea.rininu su..\ .,.I·· I .. lIt i l"ln
l:'llhut"riut>llu IHllult'rnt> Bt:'rmuliez C '.\ \ R 

,'\'.11 11.\1.()I'OHI J)Ai<: 
('ibit'idt'N lohutulu!<I (\\TH lkf,l' and .};wolJ)('xmlmlol)Ort·ttu hrud~'i {( 'll}lliman) ! .. .. lIt i i . ·In i .. 
('. rt'fulgt'u~ .\Iont forI " It .. 

nOTA L11IL\r; 
('. t'f. ('. roh"l'bwllian(ls (Brady) •... , ,. n 


~t ..t·hl.l.ls a,dn~IH1" (t:usllm:ln; I. i Ie 1 c
'0 

('. l"ll .•\ ,j{ 
~. ht·«(·urH ! Limit'·, val'. suhrinH 

('.? ~l). n ,n 
!~hu!);I('k) ' .. , ...... ,., 

IInnzawaia cL H. strattnui L\})nlin) .... I c 
~. hp(·.'arB (I.lnn{') \'<1.1'. t'>l)idH 

('ihif'idt"lla ~p_ A ,J! 
(t 'u~hlllan) ,I ,\ A 

J);\'o('ihi(';fles hjs..riuli~ ('W'1hmall Hnd I 
l'<I. ht'('c'urii (Lil!rj{'1 ntrb~lll .. It I 

\'alt-nline H 
~. limlH't(~S Todd and Hronnlm:lllll, n, sp. ,I I" 
S. HltH('il()('ulatus (I'hlt'g"r ami Park~,r) A 

ECOLOGYA 

Itnh.hulIS('llia l'o1shaust'ni (CU!'IhmHll and General Statement 
I 

J:;->rllludpx;) n .1 Ecologic investigations in the Gulf of Paria were 
1·:L1'JlI III I I >.\1" c~rried out in l')S2 hy th .. Dlltch Orinoco Shelf Expe­

EhlhitUum atht'JHuu ({ 'HsilllWll) (' .1 
dition. The results "f this work, as far as the micro­

I'~. dis('uhlllh- (~!'{-Irljlg'n\,j C 1.\ 

E. ":\c'a\"atnm i'!"'l·qUt~tll.! ., ,. faunas are concerned, has been discussed by Kruit (in 

( 'J J 
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24-26. 

2K,29. 

Tidal 

Cushman ColI. 1\0. 64()22 , Tidal 

EXPLANATlO0I OF PLATE 1 

THECi\!\IOEBl'li\ and FORA,\IINIFERA (SACCAMMIJ'(WAE, Ih:oHIACIlJAE, TOLYI'A~D;INlDAE, and LrruOLIDAE) 


i Figures 1-12, Thecamoebina; figures 13-29, Foraminifera I 
FIGl:RE 	 PAGE 

L Dif}iugia 11rceoiaia Carter 21 
Cushman Coil. No. 64594, X 75. Tidal zone, Mangrove II. 

2. 	 D,f}iugia pyriformis Perty 21 
Cushman CoiL No. 64595, X 75. Tidal zone, Mangrove I!. 

3,4. 	 Dif}iugia wpreo/ata Penard 21 
3, Cushman CoiL No. 64596, X 75; 4, Cushman ColI. No. 64597, X 125. Tidal zone, 
Mangrove II. 

5. 	 POllligu/asia compres.ra (Carter) 21 
Cushman Coli. No. 6459R, X 125. Tidal zone, Mangrove II. 

6,7. 	 Centropy",'s (eentropy",;s) constrictus (Ehrenberg) 21 
6, Cushman Coli. No. 64599, X 90. TIdal zone, Mangrove II. 7, Cushman CoiL No. 
64634, X 125. Nearshore zone. 

8. 	 Celli ropy",;s (Cyc/opyxis) arenatus (Cushman) 22 
Cushman Coil. No. 64602, X 75. Tidal Z')f1C, Mangrove II. a. Top view; b. side view. 

9. 	 excenlricus (Cushman and Bronnimann) 22 
X 75. Tidal zone, Mangrove II. a, Top view; b, side view. 

10, 11. Celliropyxis (CyclopY"';s) sa/sus (Cushman and Bronnimann) 22 
10, Cushman CoiL No. 64603; 11, Cushman CoiL No. 64604. X 75. Tidal zone, :\tan­
grove II. a. Top views; b, side views. 

12. 	 Cen/ropy",is (Centmpyxis) sp. A .. 22 
Cushman Coil. 1\0. 64601, X 75. Tidal zone, Mangrove II. 

13. 	 PsamHirupiwera hfsca Schulze 22 
Cushman ColI. No. 64635, 75. Nearshore zone. 

H. 	 Saccammina alial1tica (Cushman) 22 
Cushman Coil. No. 64750, X 60. Offshore zone. 

15. 	 Sf/teall/milia diffiugiformis (Brady) 22 
Cushman Coli. No. 64751, X 75. Offshore zone. 

](,. 	 Saccarnmina sphaerica '\1. Sars 22 
Cushman Coil. No. 64605, X 90. Tidal zone, )'hngrove II. 

17. 	 Reophax 11ana Rhumbler 22 
Cushman CoiL No. 64752, 90. Offshore zone. 

18. 	 Reophax Jcorpiurus Montfort 22 
Cushman ColI. 1\0.64753, X 38. Offshore zone. 

19. 	 Re()phax denlaliniformi.r Brady 22 
Cushman Coil. No. 64754, X 38. Offshore zone. 

20. 	 /;w()/u!illll minima (Hiiglund) 22 
Cushman Coli. No. 64636, X 180. Nearshore zone. 

21. 	 GI,;mospira glomerata Hiiglund 22 
Cushman Coli. No. 64755, X 125. Offshore zone. 

22,23. G/o)l1(upira gordiafis (Jones and Parker) 22 
22, Cushman ColI. 010. 64756, X 90; 23, Cushman Coil. No. 64757, X 75. Offshore zone. 

1}U/lliiaenJc Andersen 23 
Cushman CoiL 1\0.64608; 25, Cushman CoiL No. 64W9; 26, Cushman Coil. No. 646\0. 

zone, Mangrove II. a, Side views; b, peripheral views. 
cant1rir:n,'e (d 'Orbigny) 22 

Coil. No. (,4W(), X 60. Tidal Z'lIlC, Mangrove II. 
wi/berli Andersen 23 

zone, Mangrove I; 29, Cushman ColI. No. (,4611, 
Tidal zone, Mangrove II. X 60. a. Sid: views; b, peripheral views. 

( ]() ) 

van Andel and Postma, 1954), based on identifications 
of the Foraminifera and Ostracoda by Key (in 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 
111 relation to the physical properties of the environ­

ment. The nearshore and tidal zones along the western 
coast of Trinidad are reported by Kruit (in van Andel 
and Postma, 1954, p. 119, 125, text figs. 61, (3) to be 

without a benthonic microfauna. This erroneous ob­
servation may be explained by the fact that the only 

collections made in the nearshore and tidal areas by the 
DlItch expedition were in the northern part of the 
Caroni Platform and over the Oropouche Bank where 

http:compres.ra


CUSHMAN FOUND. FORA M. RESEARCH, SPEC. P UEL. No.3 PLATE 1 


Todd and Bronnimann: Gulf of Pari a, Trinidad 



CUSHMAN FOUN D. FORMvL RESEARCH, SPEC. PUBL. No.3 PLATE 2 


Todd and Bronnimann: Gulf of Paria, Trinidad 



the Recent microfauna apparently is poorly developed 
or absent (see van Andel and Postma, 1954, map J, 
,;ample locations). The transition zone, mentioned by 
Kruit (in van Amid and Postma, 1954, p. 125), he­
tween the Non;,ol1dia atlantica-Rolalia rohhatueni 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 is 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 (in 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 

FORA?vllI'IVERA (i.ITl'OLlDAE, TEXTulARl!IJAE, VERNEUILINlDAE, ami VALVl'I.INlDAE) 

Ia, Side views; b, peripheral views--{!xcept as indicated I 
FIGCRE PAGE 

l. 	 Hapl"phragmoideJ hatlGOcki Cushman dnd McCulloch 23 
Cushman Coil. No. 64607, X 60. Tidal zone, Mangrove II. a, Side view; b, peripheral 
vIew. 

2. 	 HapiotshragmoideJ bonpiandi Todd and Bronnimann, n. sp. 23 
/-lolotype, Cushman CoiL No. 64612, X 75. Tidal zone, Mangrove II. a, Side vIew; b, 
peripheral view. 

3. 	 AlveoiophraKmiurtl JalslIln (Cushman and Bronnimann) 23 
Cushman Coil. No. 64613, X GO. Tidal zone, Mangrove II. a, side view; b, peripheral 
VIew. 

4,5. A mmobacuiite) dilalalus Cushman and Bronnimann 23 
4, Cushman ColI. No. 64758; 5, Cushman Coil. No. 64759. X 38. Offshore zone. 

6. 	 A mmobacuiites directu) Cushman and Bronnimann 23 
Cushman ColI. No. 64637, X 90. Nearshore zone. 

7. 	 AmmobaculiltS e,xigl1us Cushman and Bronnimann 23 
Cushman Coil. No. 64638, X 90. Nearshore zone. 

S. 	 Ammobacuiites salslIJ Cushman and Bronnimann 24 
Cushman ColI. No. 64623, X 60. Tidal zone, Mangrove 1. 

9,10. 	 Am1l1(}baculileJ salJus Cushman and Bronnimann variants 24 
9, Cushman Coil. No. 64760, X 75. Offshore zone. 10, Cushman Coil. No, 64639, X 90. 
Nearshore zone. 

I I. 	 A'tnnlGbaculiteJ sp. A 24 
Cushman Coli. No. 64640, X 90. Nearshore zone. 

12. 	 Hap/ophragmlUm salJuli1 Cushman and Bronnimann 2-i 
Cushman Coli. No. (i4614, X 3R. Tidal zone, Mangrove II. 

13. 	 d'Orbigny . 2-i 
No. 64761, X 38. Offshore zone. 

H. 	 Textularia ca11deiano d'Orbigny 

Cushman Coli. No. 64762, X 38. Offshore zone. 


15-18. 	 TexfIdaria gramel1 d'Orbigny 26 
15, Cushman ColI. No. 64764, X 60; 16, Cushman Coil. No. M765, X 38; 17, Cushman 
Coil. No. 64766, X 60; 18, Cushman ColI. No. 64767, 75. Offshore zone. 

19. 	 Textularia Cushman 26 
Cushman No. 64768, X 60. Offshore zone, 

20. 	 TextulMia sp. A 26 
Cushman ColI. No. 64769, X 75. Offshore zone. 

21. 	 Text Ii/aria sp. B 26 
Cushman Coil. No. 64770, X 75. Offshore zone. 

... 	 22. Textularia d. T. ear/andi Parker 24 
Cushman ColI. No. 64763, X 75. Offshore zone. 

23. 	 Bigenerina l1odoJaria d'Orbigny 26 
Cushman ColI. No. 64771, X 75. Offshore zone. 

24,25. {'.yiliJ Cushman and Rrrmninlallll 26 
Cushman ColI. No. 61772, X 90; 25, Cushman Coil. No. 64773, X 60. Offshore zone. 

2(,. 	 Fgl!,rrella !nun/mldl; Todd and Brnnnimann, n. sp. 26 
I Iolotypc, Cushman CoiL ::':-0. 6.j.641, X 90. Nearshore zone. 

( 11 ) 



(idem, p. J(" tl'xt figs. H, 15A, I'B) regarding seasonal 

and vertical ranges of temperature and salinity in the 
eastc:rn Gulf of Paria. 

Table Temperature ;ond salinity ranges in the 

eastern (;ulf of Paria 

(First two columns compiled from Postma, /11 van 

,\mld and Postma, 1(),i.J.; third columll computed using 

the formula: Salinity 0.03 + 1.i'\05 X Chlorinity) 

I T{'IllIH'l'nllJn: i'hlorjllity Salinll;" 

(Ce) (U liD) in/uo) 

Dry seaJ())/. 

Surface 2') 19A 35.0 
-------­

Bottom 27 19A 35.0 
-_.._--­

Rain)' J"eayo;; 

Surface 27-2H 17-11:l 30.7-:12.5 

Bottom )~-, 18 325 

N ea rshore a nd Offshore Zones 

The salinity of the eastern Gulf of Paria is very dose 

to that of the adjacent water outside the Dragon's 

:Vlollths. The chlorinity of the surface water of the 

North ;\ t1antie Current in the southeast Ca ribbean 

a;1(1 adjoining Atlantic is reported to range between 

1Y.2 and 20.(}0/00 CI (Postma, ill van Andel and 

I'()stma, 1954, p. 32). The ranj!;e of the seasonal vari­

ation of the bottom salinity in the eastern Gulf of 

Paria of about 2--'° jo., is \'cry small and probably does 

not fundamentally influence the benthonic micf(lfaunas. 

On the other hand, the seasonal variations of the SlIf­

lace salinity of the shallower nearshore zone along the 

\\'estern coast of Trinidad shows much j!;reater ranl-:es 

from about 200 100 in the rainy season to about 3.J.° /00 

in the dry season (computed from ['ostm", idem, p, 31, 

32, text fig. 9). No data on the temperature of the 

nearshore waters are available. This factor is expected 

to have somewhat j!;re"ter daily variation in the shal­

low areas than in the deeper waters of the Gulf of 

l'aria and its increased range may aHect or control 

the distribution of certain benthonic species. The tem­

perature difference between bottom and surface is 1°C 

to 2°C; the surface temperature pmbably is more or 

less constant for the surface waters of tbe whole area. 

Strong surface and bottolll currents are wdl developed 

in the Gulf of Paria (van Andel and Postma, 1954, p. 
45-4~). Consequt:ntly, the benthonic forms of the 

deeper eastern Cull' of Paria live in a rather stable, 

probably well oXYj!;enated, virtually marine tropical en­

vironment, whereas those of the nearshore zone are 

subject to ('onsiderabk ch:ll1ges in salinity, which range 

from mesohalil1e to lllarine waters, lIsinj!; the values of 

Iliitermann (l'I.J.'), p. S, (l). The composition of the 

benthonic bun;!, of the neaf>,llOre and offshore "ones, 

therefure, appears to be governed chiefly by the diHer­

ences in salinity ranj!;es between the two areas. 

Tidal Zone 

The tidal zone of the \~estern coast of Trinidad is 

represented by the littoral areas, the estuaries of ,he 

rivers and rivulets, and the accompanyinj!; manj!;wve 

swamps and mudflats. The formation of the mangrove 

swamps and mudflats is favored by the relatively small 

tidal amplitudes, which r;ll1l-:e between -Wand 50 cm. 

alonj!; the north coast of Trinidad and about 150 ern. 

at the Serpent's Mouth. At the river mouths the n1an­

j!;rovc plants j!;cnerally line the banks and cover the 

adjoininj!; tidal plains. 111 phlees, they form a contin­

uous belt of vegetation alonj!; the coast, leadinj!; from 

one river to the neij!;hboring one. t 1pstream, the man­

j!;wve plants can be traced approximately as f;lr as the 
tide reaches. Durlllj!; high tide, the manj!;fOve swamps 

and mudflats are flooded by mesohaline to marine 

water, and during low tide they are exposed with the 

exceptinn of occasional marsh pools. Influx of fresh 
water is restricted to the river and rivulets proper, 

This tidal interplay produces environments from vcry 

low saline to marine to hypersaline conditions where 

only euryhaline forms are able to survive. It is, there­

fore, expected that typical stenohaline ofi'shore forms 

will not be found in the tidal areas, It also seems from 

the distribution of the tidal species that, as a rule, they 

do not live in the (leeper water uf the Gnlf 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 faunas recorded by Cush­

man and Bronnimann (1,)48a) have not penetrated 

into the marine environment of the Gulf of Paria. 

The dark gray and black mud accumulated between 

the roots of the mangro\'e plants presumably under 

reducing conditions seems to offer excellent living con­

ditions for certain arenaceous Foraminifera such as 

AmllIDastllta, Am1l/ohaculites, Hap/ophragliloides, 1'ro­
chammina, Arenoparrella, etc., and many other bottom 

dwelling organisms. Suter (1954, p. 37) regards these 

mud banks and manj!;rove deposits as being "Iij!;nite in 
stalu Ilascelldi" and states that In the Guaracara delta 

area accunllllation is takinj!; place at rates of up to olle 

foot per year hefore consolidation. 

Microenviwnments of Tidal and Nearshore Zones 

During field work It was noticed that within the 

tidal and nearshore zolles microenvironments exist that 

are ch:lfactcrizcd by spel'i,,1 ecoloj!;ic conditions. The 

microfaunas of two of these microem'irollments are de­

scribed Ill'low. They show distinct j!;roupinl-: into a 

1111mlwr of biotopes. helicved to he j!;tl\-en1l'd primarily 

hy the salinity alld secondarily by the constitution of 

the sea hottoll1. 

( 12 ) 



Sf. ."'(111 Ri~'ldet 

The St. Je311 Rivulet at Marahella, a small village 

south of Pointe-:,-Pierre, Hows just south of Marabella 

r;\ilroad junction in the Tarouba Bay of the Gulf of Paria 

{see map of the sampled localities, fig. (,). The mouth 

of the rivulet is distinctly curved southward. The estu­

arine section from the mouth of the rivulet to the 

highest tidal influence has heen closely sampled, work­

ing downstream from just ahove the highest tidal in­

fluence: stations Br. lX3-21O and Br. 137-171. The 

estuary grades upstream into the fresh-water environ­

ment and downstream into the saline environillent of 

the mouth of the rivulet and delta of the rivulet. 

The mOllth of the St. Jean Rivulet is surrounded by 

a fairly dense mangrove growth. These mangrove 

plants can be traced upstream to station Br. li-:R; they 

do not advance above the highest tidal inHuence at 

station Bf. 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 

N 

central part of the hed of the rivulet, so that mud is 

deposited only at the hanks. The samples investigated 

come from this mud deposit along the banks of the 

r;ndet. It is obviolls that the influence of the salinity 

is here much more illlportallt for the development of 

the microfaunas than temperature, type of bottom 

sediment, and other factors. 

It seems that particularlv the arenaceous Forami­

nifera are well adapted to this type of environment, 

characterized by semi-daily changes in salinity. The 

calcareous species are rare and the !lumber of speci­

mens increases somewhat toward thc lower part of the 

estuary, particularly near the mouth of the rivulet 

where the water is []lore saline and less variable. The 

dominant calcareous species in the estuary are: 

Quinque/oculill(l ';p. B 
EiphidiuIII sa/sum (Cushman and Bronnimann) 

The 	most common arenaceous For;nninifera are: 

:J>I1I11D(lJiuta illl'/,Ia (Cushman and l\leC"lIoch) 

II apluph rag 711 ()iJn wilber/ i Andersen 

TAROIJBA BAY 

MARABEi.l.A 

a 100 500 1000 rEt T 

~.LI~~I~I__IL-·L-~I-LI~I 

Text figure 6. Detailed map of lower part of St. Jean Rivulet. 
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Ah,t'f1lophrllglllillfll Hi/noli (Cushman ami Bronni­

lllann) 
.1 re/loparrdia mexicanll (Kornfeld) 

Tmc/lallllll;l1a laevigala Cushman and Bwnnimann 
SorI!JpiJa('{ar sp. 

T"o representatives of th~ Thecamoebina are: 

Dijjillgill IIrceoiala Carter 
Celli ropyxis (Cyciupyxis J sp. 

These Thecamoebina are rare and only D. urao/ala 
has heen ohserved at station Br. 18+, in the absence of 
all Foraminifera above the highest tidal 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 'IS follows (sel' distribu­
tion chart, table 3): 

1. 	 St;, tions Bf. 162-171: 
p(II /IIer; II flla- !I rello parrella biotope 

2. 	 Stations Br. 151-161: 
Hap/npi,ragilloidl'.l wilberti biotope 

3. 	 Stations Bf. 150-187: 
llh,eolopitragmiulII Jai.ruIJI biotopl' 

+. Stations Bf. 183-186: 
Dijjillgia muo/ala biotope 

FOSSil Foraminifera are common 111 the analy"ed 
samples from the S1. J"<1[1 Rivulet, They have been 

reciepositl'd from strata of Vpper Cretaceolls to Oligo­

celw a!!:e cmpping out in and south of the Central 

Ran!!:e. The preservation of the derived specimens, 
lspecially of the arenaceOllS forms, is generally Ull­

usually good. The derived specimens s<'em to be me­
chanically selected. In certain samples the redeposited 

components arc very much like the autochthonous as­

semblages from hcds of the 'Jariva formation of Oligo­
cene age near Kelly Junction. Where Recent species 

are scarce or absent, as in stations Br. 143,149, 183­
1~6, it might be difficult to discover the derived char­
acter of the fossil assembla)!;es. Similar ohservations 

have also been made in marine samples from the 

Cipno coast, sOllth of San Fernando, where the Recent 
compon~nts arc completely masked by the abllndance 

of redeposited forms, especially specimens of G/obi­
Knina from the marls of Oligocene age. The admixture 

of speCllllens of G/obigerillG from marls of the Cipero 
coast bas already been noted by Guppy (1900) in 

dredgings off San Fernando. 

Guaracara River 

Gcneral J'latl'menl.-The Guaracara River. sOllth of 
Pointe-it-Pierre and just north of the St. Jean Rivulet, 

flows into the Tarollba Bay of the Gulf of Paria. Like 
the St. Jean Rivulet, the Guaracara River turns 
abruptly southward before opening into the sea. Thl' 

river mouth is artificially dredged and surrounded by 

a shallow mud bank (sel' map, fi!!:ure 7). 

N 

Text figure 7. Detailed map of the mouth of GU;lracara River. 
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Rivermouth.-The mouth of the Guaracara River rep­

resents an environment intermediate between the lit ­
toral zone and the nearshore zone. it is subject to the 
tidal influence and, as one might expect, it yields a 
microfauna with some similarities to those of the Palm­

erinella-A re1lOparrelia and H aplophragmoides wilberti 

biotopes described from the mouth of the St. Jean 
Rivulet. The north bank of the dredged mouth of 
the Guaracara River is lined by a sparse mangrove 
growth, and at the river mouth a thick layer of tar 

and heavy oil covers the bottom. 
The following arc the most common Foraminifera 

collected at stations Br. 107-120 (see distribution 

chart, table 4): 

Palmerillella palmerae Bermudez 
Elphirlium 	 trinitatense (Cushman and Bronni­

mann) 

Quinqueloculina sp. B 

StrebluJ bacarii (Linne) var. Jovrilla (Shupack) 

Streblus beccarii (Linne) var. tepida (Cushman) 


The almost complete absence of arenaceous species in 
this inner part of the river mouth appears to be due 
to the particularly difficult living conditions caused by 

the accumulation of residual oil in the sampled area. 
At station Br. 110 redeposited Centropyxis (Cyclo­

pyxis) sp. occur rarely. At the outer edge of the Guar­
acara mud bank (station Br. 1(7), where the mud is 
not covered by tar, a subsequent collection showed the 

EXPLANATI01'\ OF PLATE 3 

FORA'vIlN tFERA (SILlCINWAE and M ll.lOI-HlAE) 


la, Side views; b, apertura[ views 1 
PAt;!; 

lvliiiamrnina jusca (Brady) 26 
Cushman Coil. No. 64624, X 60. Tidal zone, Mangrove 1. 

2. 	 Milia.mmina pariaenJiJ Todd and Bronnimann, n. sp. 

Hoiotype, Cushman Coil. 1'\0. 64625, X 6 J. Tidal zone, Mangrove I. 


3. 	 Spirolocammina sp. A 27 
Cushman ColI. 1'\0.64774, X 75. Offshore zone. 

4. 	 Quiilqueloculina aggllltinan.i d'Orbigny 27 
Cushman Coli. No. 64775, X 38. Offshore zone. 

5. 	 Quinque/oeulina sp. C 27 
Cushman Coil. No. 64647, X GO. Nearshore zone. 

6. 	 Quinqlleioculina pocyallo, d'Orbigl1Y 27 
Cushman Coli. No. 64642, X 90. Nearshore zone. 

7. 	 Quinquelowlina sp. A 

Cushman Coli. No. 64646, X 60. Nearshore zone. 


K. 	 Quinqueloculilla .remireticulom Cushman 27 
Cushman Coil. No. 64644, X 60. Nearshore zone. 

9,10. 	 Quinquelowlina Jemil/ulun! (Linne) 27 
9, Cushman Coil. No. 64778, X 60. Offshore zone. 10, Cushman Coil. No. 64643, X 38. 
Nearshore zone. 

11. 	 Quill(Jiieloculina goeii Tocld and Bronnimann, n. sp. 27 
Holotype, Cushman ColI. No. 64645, X 6:). Nearshore zone. 

12. 	 Q1Iinqueiowlina larrwrckiana <I'Orbigny 27 
Cushman Coli. No. 64777, X 75. Offshore zone. 

13. 	 Quinqueloculina sp, B 27 
Cushman Coli. No, 64779, X 75. Offshore zone. 

14. 	 Quinqlleloculilla cuitrata (Brady) 27 
Cushman Coil. No. 64776, X 38. Offshore zone. 

I~, 16. Triloculina oblonga (Mol1tagu) 27 
15, Cushman Coil. No. 64780, Offshore zone; 16, Cushman Coli. No. 64648, Nearshore 
zone. X 60. 

17. Trilocuiina Iricarillata d'Orbigny 27 
Cushman Coil. No. 64781, X 75. Offshore zone. 

I~, 19. Triloculina trigo1/uia (tamarck) 27 
18, Cushman Coli. No, 64782, X 60; 19, Cushman Coil. No. 64783, X 90, Offshore zone. 

20. Tri/oculilJa sp. A 27 
Cushman Coil. No. 64649, X 60. Nearshore zone. 

21. 22. Aliiio/illella laiJioJa (d'Orbigny) 28 
21 Cushman Coli. No. 64650, X 60. Nearshore zone. 22, Cushman Coil. No. 64784, X 

()ffshore zone. 
23,24. Afilioli!lr:lla sp. A 28 

23, Cushman Coil. No. 64651, X 60. Nearshore zone. 24, Cushman Coil. No. 64785, X 
75. Offshore zone, 
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arenaceous species typical of the nearshore zone to be 
wcll represented. Apart from the arenaceous compo­
nents, the m:crofaunas of the St. Jean and the Guara­

cara e,Wanes arc closely related. 

Delta.-Stations Br. 12J-12(" situated at the sollthern 
edge of the Guaracara mud bank, yielded a mixed cal­
careous-arenaceous foraminiferal assemblage with abtm­
dant arenaccous individuals suggesting hrackish water 
conditions. The fauna occurs in a fine, slightly silty 
mud, which seems to be preferred by Ammobaculites 

and llaplophragmoide., to more sandy sediments. No 
Thecamoebina have been recorded from these stations. 
The microfauna is cllaracteristic of the Palmerinella­

A renoparrella biotope of the lower part of the Guara­

C;1[a and St. Jean estuaries but shows distinct affinities 
with the more calcareolls fauna of the nearshore zone. 

The following Foraminifera have been recorded at 
stations Br. 121-12(, (see distribution chart, table 4). 
but are dominant at stations Br. 125 and 126 only: 

Am·rnobaculites sa/sus Cushman and Bronnimann 
A. JafJiif vaL distinctll.r Cushman and Bronnimann 

A. diiatalu.r Cushman ": Pronnimann 
Haplophragmoide.r wilber .. Andersen 
Palmerinefla polmerae Bermudez 
Streb/us beccarii (Linne) var. sobril1a (Shupack) 
S. beccarii (Linne) var. tepida (Cushman) 

,1 mmobacul£!cJ dilatatru Cushman and Bronnimann, 
which is diagnostic of the nearshore zone, appears here 
hr 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. 

EXPLANATlON OF PLATE 4 

FORAM IKIFERA (;'vI lLlOLlDAE, OPHTHALl\1IlHIDAE, and TROClIAMM INIDAE) 


FIGURE 	 PAGE 

1,2. Spirolocuiilia guppy; Todd and Bronnimann, n sp. 29 
I, Holotype, Cushman Coil. No. 64789; 2, Paratype, Cushman Coil. No. 64790. X (,0. 
Offshore zone. a. Side views; b. apertural views. 

3. 	 Sign/oi/ina lenui.f (Czjzek) 29 
Cushman Coil. No. (,4793, X 90. Offshore zone. a. Side view; b, apertural view. 

4. 	 Spiroi!lell/ina den/ala Cushman and Todd 29 
Cushman Coil. 7'io. 64786, X 30. Offshore zone. a, Side view; b, apertural view . 

.'. SpirolGcuJina e.ximill Cushman 29 
Cushman Coil. No. 647R7, X 60. Offshore zone. 

(). 	 Spiroloculina grata Terquem 29 
Cushman Coli. No. 04788, X 110. Offshore zone. 

7. 	 COTJluJpira incerta (d'Orbigny) 29 
Cushman Coli. No. 64626, X 90. Tidal zone, y!angrove I. 

S. 	 C()rlluspira planorbis Schultze 30 
Cushman Coli. No. 04653, X 90. Nearshore zone. 

9. Opillhalmidium ball/willi Macfadyen 	 30 
Cushman Coil. No. 64795, X 125. Offshore zone. 

10-12. Spimlo(uiilla anderJclli Todd and Bronnimann, n. sp. 2S 
10. Holotype, Cushman Coli. No. 04791, Offshore zone: 11. Plesiotype, Cushman Coil. No. 
646,2, Nearshore zone; 12, Para type, Cushman Coil. No. 64792, Offshore zone. X 60. 
a. Side views; 11, apertural views. 

13. 	 Pyrg!l lIaJutUJ Cushman 29 
Cushman Coil. No. 64794, X 90. Offshore zone. a, b, Side views 90e apart. 

14. 	 Heron-Allen and Earland 30 
64797, X 38. Offshore zone. 

15. 	 NOUTia sp. A . 30 
Cushman Coil. 1'>0. 64798, X 60. Offshore zone. 

16. 	 ]'rochammino advena Cushman 30 
Cushman Coli. No. 64796, X 75. Offshore zone. a, Dorsal view; h. vt'ntral vie\v; c, 
peripheral view. 

17,18. 	 TI'I!chammilla laev;gala. Cushman and Bronnimann 30 
17. YOUI1f! form. Cushman Coil. 1'>0. 64615, X 90. Tidal wne, Mangrove n. 18, Adult. 
Cushman Coil. No. 64(,27, X 75. Tidal zone, Mangrove J. a, Dorsal views; b, ventral 
views: peripheral views. 

19-22. 	 'l'rochoill1il;nila Cushman and Bronnimann 30 
I'). C\:shm<1n No. 64616. X 30; 20, Cushman Coil. 7'io. (,4617, X 30: 21, Cushman 
Coil. No. (,4(',lR, X 45: 22, Cushman Coil. No. 64619, X 45. Tidal zone, Mangrove n. 

lIInirana (Kornfeld) 30 
Cushman Coil. :No. ()4(,2R, X 3i'\. Tidal zone, Mangrove I. 24, Cushman Coil. No. 

X (,Ii. Tidal zone, l\langrove II. t!, Dorsal views; b, ventral views; peripheral 
vin\s. 

23,24. 	 A 
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FORAMINIFERA 

IT.r--­
A mmobaculites lahus e 
A mmobaculites SallUI vaT. distinctus ~ e 
A mmobaculites dilatatus ee 
ArenoplJ-rreUa 'IM:ncana IXIX 
Elphidium salsum XX XX X 
Elphidium trinitatense 0 X X X X L X 
H apiophragmoides wiJberti X 0 0 
PalmerineUa pal'IMrae XX e 
Streblus beccarii vaT. sobrina X X XX eX xo 0 e 
Streblus beccarii vaT. tepida XX XX eX xo 01 Je 
Quinqueloculi1l4 sp. B X eX X xx 

I 
THECAMOEBINA 

Centropy:ns (Cyclopy:ns) sp . X 

x • ab:Jndant 

Table 4. Distribution of Foraminifera and Thecamoehina in the mouth of Guaracara 

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. 

COl'vlP,\RISONS OF GULF OF PARIA FAUNAS 

WITH OTHER FAUNAS 

Tn table 5 are listed 33 publications on Foraminifera 
hun1 variolls 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; 

(e) 	 Several geographically remote from the Gulf 
of Paria (i.e, separated by continental and 

Rlver. 

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
Illall and Bronnimanll (l948a; 1948b): 

Centropyxis (Cen tropyx;s) e.r:celllricuJ 

Celltmpyxis (Cyciopyxis) sa/sus 


Illveolophragmium salsum 

A","wiJacuiiles directtu G 


11. divnsus il 


,1. pJeudocassis 


t hf.'~~i' \\'t'rE' 

oj' ~I{';{i('o ill an f'llYlnIIl1l1('ni It) th:tl or 

Itl(' t':U,;tf'-l'Il (:ull' or I'al';a i\Yilli:lin It. "';\}101l, written 

\'()};)J1H1llinltioJ), .JuJy :;:1. IHrI;;), 
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Hapiophragmiu1I! JalJurJl 

P..eudr)c/avui1'na curia 
Trocham1ninifa 'irreguiariJ 
Elphidiulil Iwgleri 

E. IimoJltJ1! 

E. JaiJum 

E. (rillilatelue 

E. vadescenJ 

In addition, numerous other species with limited re­
corded distriblltions, all species here descrihed as new 

in the Gulf of Paria, all species designated hy letters 
only, and all rare species were omitted from table 5. 

The 81 species remaining, representing the major 
part of the fauna, are grouped as follows (besides the 

one form SlrebluJ bcuarii var. tepida that is found 
characteristically in all three zones): 

(a) 	 16 species are characteristic of the tidal wne, 

of which 7 are in common with the nearshore 
zone; 

(h) 	40 species arc characteristic of the nearshore 
zone, of which 7 are in common with the tidal 

zone and 18 lIlore 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 

in the Gulf of Paria. 

The Foraminifera fauna reported from the Gulf of 
Paria, as discussed hy Kruit (in van Andel and 
Postma, 1954, p. 117-134) and tabulated and ill us­

trawl by Key (idem, p. 207-217, pIs. 1-3), includes 
species from tbe entire area extending from the coast 
of Venezuela eastward to Trinidad, and out soutb­

ward through the Serpent's MOllth and northward 
through the Dragon's Mouths. Although encompass­

ing a larger area, Kmit included relatively few forms 

for the purpose of his study, and hased his recognition 
of facies on 30 selected species. Th" 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 Jesser degree the Mouth. 

In these areas were found several slwcies not present 
in the area of our study. The following five species 

fonnd were not observed in any of our material: 
A iCSS'!Ilii d'Orbigny 

BifaTina "dvena Cushman 
EpollideJ olllii/arlln! (d'Or!JlgIlY) 
Hogiu!1dilia eiegallJ (d'Orbigny) 

Cibicide.r curpuielltuJ Phleger and Parker 

These species are characteristic of higher and more 

stahle salinities and greater depths than are to be 
found in the eastern part of the Gulf of Paria. It is 

:ikely that other physical and chemical (organic as well 

as inorganic) characteristics of sea water and bottonl 
sediments, such as pH, Eh, and C IN ratio, act as dif­

ferential screens keeping out the above species as well 
as others that 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 

fauna are concerned, tbe two zones may be considered 
together. 

The combined fallna of the nearshore and offshore 
zones is considered to be a mixture of an indigellous 

brackish-water fauna with a modified marine fauna 
derived from the surrounding marine environments. 

The modified ma rine fauna is dwarfed and fragile due 
to adverse conditions. Kruit (ill van Andel and 

Postma, 1954, p. 131) has noted the occurrence in the 

shaliow water of the Gulf of Paria of species known 
elsewhere from much deeper habitats. The currents 
flowing 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-hottom 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, ill 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 StrebluJ) beccarii, Uvigerina 

peregrina, and Quinquel{J,u/ina lamarckiana. Our sam­

pling coverage tends to confirm the general pattern 

indicated on this map, with the exception that Streblw 
beaarii is probably not an immigrant species but an 
indigenous one. 

The fauna of the tidal zone is probably wholly in­
digenous. rt 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), :Vlississippi Sound (Phleger, 

1954, text fig. 4), Mason Inlet, North Carolina (Miller, 
1953), and New York Bight (Ronai, 1955). Even 

from as remote all area as the North Sea, faunas re­

ported from The Jade (Bartenstein, 1938) and Zuider 
Zee (Hofker, 1922) are similar to that of the mangrove 

swamps of the eastern Gulf of Paria. Similarity of 
faunas, including numerous instances of identical spe­

cies, leads to specula rinn as to method of distribution 

of species between isolated brackish water areas across 
barriers of land or open ocean. 

The tidal zonc, however, has a number of species 
which thus far have not been recognized elsewhere 
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than in the Gulf of Paria where they were originally Cen tropyxis (Cenl"ropyx;s) excentricus 

described by Cushman and Bronnimann (19483, Centropyxis (Cyclopyxis) salsus 

1948h). These are Ammobaculites pseudaca.rsis 

EXPLA1\'ATI00i OF PLATE 5 
tORAMINIFERA (LACENWAE, POLYMORPHINW.~E, and NONJONIUAE) 

Ia, Side views; b, peripheral views--except as indicated] 

FIGURE PAGE 

L Rabulus d. R. cultraf11J Montfort 30 
Cushman ColI. No. 64654, X 90. 0iearshore zone. 

2. 	 Astacolus sp. A. 30 
Cushman Coil. 1\'0.64799, X 45. Offshore zone. 

3. 	 Dentalina? sp. A 31 
Cushman CoiL No. 64655, X 9(). 1\earshore zone. 

4. 	 d'Orbigny 31 
1\0. 64800, X 60. ()fi"shore zone" 

5. 	 Lagena chasler! l'v1 illett 31 
Cushman Coil. No. 64656, X 70. Nearshore zone. 

6.7. 	 Lagena "ispidula Cushman 31 
(), Cushman Coli. No. 64659; 7, Cushman ColI. :-10. 64660. X 75. 1\'earshore zone. 

8. 	 Lagena crenata Parker and Jones" 31 
Cushman Coli. No. 64657, X 75. "\'earshore zone. 

9. 	 Lagena clavala (<i'Orbigny) 31 
Cushman CoiL :"10. 64801, X 75. Offshore zone. 

10. 	 Lagena gracilis Williamson 31 
Cushman Coli. :"10. 64658, X 90. :"Iearshore zolle. 

11. 	 Lagena filicosta Reuss 31 
Cushman CoiL No. 64802, X 110. Offshore zone. 

12-15. 	 Lagena striala (d'Orbigny) 31 
12, Cushman Coli. 1\'0. 64~()5, X 75. Offshore zone. 13, Cushman ColI. ~o. 64661, X 90. 
:"Iearshore zone. 14, Cushman CoiL ~o. 64806, X 90. Offshore zone. 15, Cushman Coil. 
:"10.64662, X 75. :"Iearshore zone. . 

16. 	 Lagena semiiineata Wright 31 
Cushman Coil. ;\0. 64804, X 125. Offshore zone. 

17. 	 Lagena hi3g1ul1di Todd and Bronnimann, n. sp .. 31 
Holotype, Cushman Coli. No. 64807, X 75. Offshore zone. 

18. 	 Lagena sp. A 31 
Cushman Coli. No. 64663, X 90. Nearsh"re zone. 

19. 	 Lagena perlllcida (Montagu) 31 
Cushman Coli. :"10. 64803, X 75. Offshore zone. 

20. 	 Rec/oglandulin4 sp. A 31 
Cushman Coil. No. 64S08, X 90. Offshore zone. 

2!. 	 Clandulina glans d'Orbigny 32 
Cushman Coil. No. 64809, X 90. Offshore zone. 

22. 	 Clandlilina? spinala Cushman 32 
Cushman ColI. No. 64811, X 75. Offshore zone. 

23. 	 Glanelulina d'Orbigny 32 
Cushman 1\"0. 64810, X 60. Offshore zone. 

24. 	 LaryngoJigma williamsoni (Terquem) 32 
Cushman ColI. 1\'0.64812, X 60. Offshore zone. 

25,26. NOl/ion boueanurn (<i'Orbigny) 32 
25, Cushman Coil. No. 64813, X 60; 26, Cushman Coil. ~o. 64814., X 75. Offshore zone. 

27,28. 	 Nanion grate/()lIpi (d'Orbigny) 32 
27, Cushman Coli. :"10. 64filS, X 90; 28, Cushman Coil. ;\0.64816, X 75. Offshore zone. 

29. 	 Nonion sp. A 32 
Cushman Coil. No. 64817, X 75. Offshore zone. 

30,31. 	 NOl1£oneila. a!lantiea Cushman 32 
30, Cushman ColI. 1\'0.64818, X 75; 31, Cushman Coli. No. Mill'), X 60. Offshore zone. 

32. 	 NOl1i()lIflia aurirula Heron-Allen and Earland 32 
Cushman Coil. !\io. 64(,64, X ')0. Nearshore zone. a, DOisal vIew; h, peripheral vIew. 

3.1. 	 N())Jioi1ella sp. A 32 
Cushman ColI. Ko. 64gZ4, X 60. Offshore zone. (I Ventral view; b. peripheral vIew. 
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Hap/ophragmill1ll sa/sum 
Trochamminita irregular;" 

FJphidi1lm 111Igler; 
E. limosu m 

E. sa/sum 

F. 'i.'(ldescens 

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, their maximum 
dimensions rarely reaching 0.4- mm. Certain species, 
mostly arenaceolls forms-particularly species of Hapio­

phragmuides, are exceptions to this general rule for the 
Gulf of Paria. The speeies 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 spec;mens found. 

Another uUlIsual feature of the Gulf of Paria fauna 
is the extreme fragility of the calcareous tests. In 
some instauces no perfect specimens were obtained 
(see pI. 8, fig. 7; 1'1. 9, figs. 16·22; pI. II, fig. 9). As is 
to be expected in the case of rotaliform 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 moisteued sahle 
brush. 

Size as a physical characteristic of specimens is gen­
erally believed to have uo specific importance but to 

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 may, therefore, be interpreted as indicative 
of less than optimum conditions of the particular en­
vironment in which the popu!a6m is found. On the 
other haud, uormal size of specimens of a particular 
species may indicate that the conditious under which 
the species lives are near or at optimum. For most of 
the Gulf of Paria species the conditions are probably 
less than optimnm. For the exceptions noted above, 
stich as the species of Hap/ophragnwides that are so 
abundant in the tidal zone, conditions are probably 
,'ptimum. 

SYSTE:\1ATlC ZOOLOGY 

Thecamoebina 

~o classification of the Thecamoebina is attempted. 
We have transferred directly to the Thecamoebina spe­
cific names originally given to two Gulf of Paria forms 

described as Foraminifera, realizing that 
these two forms may have already been described 
uuder other names aud that the Gulf of Paria names 
may prove to be junior synonyms. \Ve have followed 
in general the usage of Bolli aud Saunders (1954), to" 
gether with that of Leidy (1879). 

We have recognized the following species: 

Dif}lugia urceolata Carter (Plate I, figure 1) 

Dif}lugia Perty (Plate 1, figure 2) 

Dilflugia capreo/ala Penard (Plate 1, figures 3,4) 

Pontigulasia compressa (Carter) (Plate I, fig­
ure 5) 

Cenl.ropyxi.f COils/rictus (Ehren­
berg) (Plate I, figures 6, 7) 

EXPL:\~ATION OF PLATE 6 
FOHAMI~IFEHA (NoNloNIDAE and EI.PHlDlfIJAE) 

Ia, Side views; u, peripheral views-except as indicated I 
FI<;I:I(E 

1. 2. NOlliol/l'll" "pima Cushman 

1, Cushmall ColI. No. 04820, X 125; 2, Cushman ColI. No. 64821, X 90. Offshore zone. 

fl, Dorsal views; b, ventral views; peripheral views. 


3, +. NOllio!lella lurgida (Williamson) 32 
3, Cushman Coil. No. 64822; 4, Cushman ColI. No. 6+823. X 90. Offshore zone. 0, 

Dorsal views; h, ventral views; c, peripheral views. 
5-7. R!'f)hidiurn ad1H!lUm (Cushman) 39 

. 5. Cushman ColI. No. 64849, X GO. Offshore zone. 6, Cushman Coli. No. 64719, X 90. 
Nearshore zone. 7, Cushman Coil. No. 64850, X 75. O;fshore zone. 

k,9. 	 l:'ipliidium di.ccoidale (d'Orbigny) 39 
8, Cushman ColI. No. 64720, X 75. Ne,lrshore zone. 9, Cushman CoIl. No. 64851, X 9(). 
Offshore zone. 

10. F/phidiulI/ i"cerlum (Williamson) var. clavatum Cushman 	 39 
Cushman Coli. No. 04724, X 75. Nearshore zone. 

11,12. h'lphidillill l'.waNllll1l1 (Trrquem) 39 
11. Cushm:lJl ColI. No. ()+721 , X 60; 12, Cushman CoIl. No. (,1·722, X 90. Nearshore zone. 

13. 	 mphi"illm lill}(}JlIlII (Cushman and Bronnimann) .19 
Cushman Coil. ]\.in. 64725, X 9(). Nearshore zone. 
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CeIiIJ'Opy;~iJ (CentropyxiJ) excentl'iC1U (Cushman 

and Bronnimann) (Plate L figure 9) 

CentropyxiJ (CcntropyxiJ) sp. A (Plate 1, figure 
12) 

Celltropy;;;;s (CyciopyxiJ) arella/w (Cushman) 

(Plate 1, figure 8) 

CentTopy.~is (Cyciopyxis) salsUJ (Cushman and 

Bronnimann) (Plate I, figures 10, 11) 

Foraminlicra 

Famih SACCAI\II\IIl\;Jl)AE 


Gcnns PS3mlIlosphaera Schulzc, 187:; 

Psallll110sphaera fUSe<! Sehnlzc 


Plate 1, 13 


PJamlluwphaera fuse" SUlt;LZE. BRAIlY, 1884, Chal­
lenger Rept., Zoolo!(y, v. 9, p. 249, pI. 18, figs. 1-8. 


Gcnus Sorospbacr<l Brady, 1879 

Sorosph<lcra? sp. ;\ 

Unidentified as to species. this form consists of an 

a!(gre!(ate of varioliS sized, spherical, thin-walled arena­
ceous chambers, with largest individual chamber about 

0.1 mm. in diameter. 

Cel111S Sacc3mmiu3 1\1. Sars, 1869 

This genus includes species formerly placed in Pro­
leonina, which genus was shown (Loeblich and Tap­
pan, 1955b, p. 7, 8) to be a syuonym of Reaplwx. 

Saccammina atlantiC:J (Cushman) 


Plate I. 14 


Proteoni'l1a atlantica CUSHMAN, 1944, Cushman Lab. 

Foram. Research Pub. 12, p. 5, pI. 1, fig. 4. 

S:Jcc3111l1lina difflugifonnis (Brady) 


Plate 1, 15 


Reophax riijjiugifof1l1iJ BRADY, 1879, Quart. Jour. 

Micros. Sci., v. 19,1'.51, pI. 4, fig. 3. 

SaCC:Jllllllina splIaerica 1\ I. Sars 


Plate I, 16 


Saccammilla Jpilaerica M. SARS. BRAI)Y (part) 1884, 

Challenger Rept., v. 9, )1. 253, pI. 18, figs. 

11-15 (not figs. 16.17) 

Faunl, llYPl<RAl\ll\lll\;IlHE 


GCllllS HipP::Jcrepi11a P,ukcr, 1870 


Hippocrcpill<l? sp. A 


These slender. arcuate, t,l)lcring, finely arenaceous 

tulles are o)Jen at both ellds presumably due to brcak­
<l!(e. Greatest dian;etcr is O.l 111111. 

Family REOPIIACIDAE 


GClIl1S Rcophax ;\(ontfort, 1808 


Reophax dentaliniformis Brady 


Plate 1, figme 19 


Rcophax dentalinifarmis BRADY, 1884, Chal/en!;er 

Rept., Zoolo!(y, v. 9, p. 293, pI. 30, figs. 21, 22. 

Reophax nana Rhmnblcr 

PIa tc 1. figure 17 

nana RHU:VIBLER. 1911, Foram. Plankton­

Expcd., pt. 1. pI. 8, figf. 6-12; 1913. idem, pt. 2, p. 
471. 

Reophax scorpimus 1\ 1ontfort 


Plate 1, figure 18 


Reophax scorpiuf1l.s MO]>;TFORT, 1808, Conchylio]ogie 


systematique, v. 1, p. 331, 88th !(cnre. 

Fall1ily T,()LYPl\;\I~l1NIDAE 

Genus Illvolntina Terqucl1l. 1862 

It was shown by Loeblich and Tappan ( p. 
306-3(8) that the name AmmodisclH cannot be used 

for the planispiral ap:glutina ted forms formerly placet! 

in that !(cnus, and that such forms should be called 
I nvo/utina. 

Illvolutilla minima (lloglllud) 


Platc 1, figure 20 


Ammodiscus miniuuu HOGLUND, 1947, Zoo!. Bidrag 

v. 26, p. 124, pI. 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 its uur­
face roughened so that the sutures are obscured. Petro­

graphic examination shows the grains to be very small. 

Gcnns Glol1lospira Rzehak, 1888 


Glomospira glomerata I Iiiglllnd 


Plate 1, figure 21 


Glomospira glolllerat" HiiGLUND, 1947, Zoo!. Biclrag 


Uppsala, v. 26, p. 130, pI. 3, fip:s. 8-10; text fig. 104. 

Glolllospira gordialis !Joncs and Parkcr) 

Platc I, figures 22, 23 
Glomo.'pir(t garrIia/is (JONES and PARKER) CUSH­

MAN and McCul.LOCIl, 1939, Allan Hancock Pacific 
Exped., v. 6, no. I, p. 70, pI. 5, figs. 5,6. 

Famih LITUOLIDAE 


Gellus Haplcphngrnoides Cushman, 1910 


IIaplophwgmcides cauaricnse (cJ'Orbigny) 


PIatc I, Iigmc 27 


Srmionill{l callariensis- j)'ORBI<;NY, 183') (in BARKER­

( 22 ) 
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WEilIl and BERTHELOT), Histoire naturelle des lies 

Canaries, v. 2, pt. 2, Foraminiferes, p. 128, pI. 2, 
figs. 33, 34. 

Haplophragmoi:ks hancClcki C LIshman 
and 1\ kCnlloch 

Plate 2, figure I 

HapiopiJragll1oide.r bal/coc/,; CcSH'\IAN and MCCUL­

LOCH, 1939, Allan Hancock PaCIfic [xped., v. 6, no. 

I, p. 79, pI. 6, figs. ',6. 

This species was descnbed from along the Pacific 

coasts of North and South America. 

Haplophragmoidcs m3nilaensc Andersell 


Platc 1, figures 24·26 


fiopiophmgm()i:leJ mallilael1sis ibDERSEI\, 1953, Cush­


man Found. Foram. Research Contr., \'. 4, pt. I, p. 


22, pL 4, fig. 8. 


This species was described from brackish ";Iter en­


v:ronments of the Louisiana coast. 

Haplophragmoidcs wilberti Anderscn 


Plate 1, figures 28, 29 


Jiapiuplirag1!widc.r wi/herti A.NDFRSEN, 1953, Cushman 


Found. Foram. Research Contr., v. 4, pt. I, p. 21, 

pI. 4, lip;. 7. 


This species was also described from brackish water 


environments of the Lrluisiana coast. 

Haplophragmoides bOllplandi Todd 


and Brol1lJill1ann, n. sp. 


Plate 2, fignrc 2 


Test rather small as compared with most species of 

the genus, compressed, periphery indented, particularly 

over the latter pan of the test, umbilicus small and 

deep. Chambers few, inflated, (, or 7 comprising a 
whorl, rapidly increasinp; in size and inflation as growth 

proceeds. Sutures straight, radial, deeply incised. Wall 

coarsely arenaceous but smoothly {·inished. Aperture 

a very low, elongate opening with very slightly pro­

jecting rim formed by the base of the final chamber. 

• DIameter OJO-OJ5 mm., thickness OJ5-0J8 mm . 

Holotype (Cushman CoiL No. 64(12) from the tidal 

zone, mangrove swamp at Four Roads, west of Port­

of-Spain, northwest coast of Trinidad, B. W. L 
This species differs rrom Hapiophmg!1loidey coul/ri· 

el/Je (d'Orhip;ny) in its relatively thicker test and in­

flated chambers rapidly increasinp; in size. 

GUll1S Alv(o\ophragmiullI Slschcdrina, 1936 

As pointed out by LochFch and Tappan (1953, p. 

2:S,29), this generic 1l<lI1W rcpbces La/)roJpir" II;;g­

lund, 1')+7, for those speCIes that differ from Hapir .• 
pftra{!,iI!nidcy in having an interio-areal aperture. 

Alvcolophragmiulll salsulll (Cnshman 
,md BnJllllimann) 

Plate 2, figure 3 

l,ahroJpira Jaho Cl'SHMAN and B!{ONNIMANN, 194tl, 
Cushman Lab. J.<'oram. Research ContL, v. 24, pt. 1, 
p. 16, pI. 3, figs. 5, G. 

CellUS Ammoastnta Cushman and Brollnimanl1. 1948 


Ammoastllta inepta (Cushman and McCulloch) 


AmmobaculiteJ ineptw CUSH/vIAI' and MCCULLOCH, 


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

89, pI. 7, fig 6. 
)lmmoastuta Jafsa CUSHNIA:>I and BRONNIMANN, 1948, 

Cushman Lab. Fora 111. Research Contr., v. 17, pt. J, 
p. 17, pL 3, figs. 14-16. 
This species has been reported from numeroLls widely 

separated localities: Trinidad, Panama, Ecuador, 

southwest Texas, l'vlississippi Sound, Long Island 

Sonnd, and Pleistocene deposits at Boston. Although 

occurrinp; in marine deposits, the species probably 

origina tes in adjacent marshy or brackish habitats. 

Genu!; AmIDcbaculites Cushman, 1910 


Amlllobaculites dilatatus Cushman and BrOllnill1<l1l11 


Phltc 2, figures 4, 5 

A mnwbaculites dilalatus CUSHMAN and BRONNIMAI\N, 

1948, Cnshman Lab. Forarn. Research Contc, v. 24, 
pL 2, p. 39, pL 7, figs. 10, II. 

Al1llllobaculites directns Cnshman and BrounimHull 

Pi<ltc 2, figure 6 

Ammobacuiites directus C{;SH"'IAN and BRONN1MANN, 

1948, Cllshman Lab. Foram. Research ContL, v. 24, 
pt. 2, p. 38, pI. 7, fip;s. 3, 4. 

Ammobaculites divcrsns Cushman and Brollnimmm 

A mmobacuiites diversus CUSHMAN and BRONNIMANN, 

1948, Cushman Lab. Forarn. Research ContL, v. 24, 
pt. 2, p. 38, pI. 7, figs. 5, 6. 

AlIllIlObaculitcs exiguus Cushmall anel Brollllim:Jnll 

Plate 2, fignre 7 

,lm.mnbaculites exiguuf CUSHMAN AND BRONNIMANN, 

1948, Cushman Lab. Foram. Research CO!1tL, V. 24, 
pL 2, p. 38, pI. 7, fip;s. 7, 8. 

Ammobaenlites exiIis Cusl1!ll<ln and Brollnimann 

A1n Inobacul-it ej' CUSHMAN and BRONNIMANN, 

1948, Cushman Lab. Forarn. Research ContL, v. 24, 
pt. 2, p. pI. 7, fig. 9. 

Ammobacu\itcs psclldccassis Cushman 


and Bronninwllll 


Am1llobacuiiteJ pseudo(aSJis Cl;SIlMAN and BRON'Il ­


MA'IN. 19-J.R, CUShl11311 Lah. FOr;JnL Research Contr., 

v. 24, pt. 2, p. 39, pI. 7, fig. 12. 
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AIlllllohaeulites salsus Cushman and Bronnimanl1 


Platc 2, figure 8 


Amlllobacuiiles salsus CUSHMAN and BRONNIMANN, 

1948, Cushman Lab. Foram. Research Contr., V. 24, 
pt. 1, p. 16, pI. 3, figs. 7-9. 

AlllllIohaeulites salslls vaf. distinctus Cushman 
and Bronnimann 

Al1lfllobaculites salsus var. distinctus CUSH"'lA~ and 
BRONNIMANN, 1948, Cushman Lab. Foram. Research 
Contr., v. 24, pt. 2, p. 40, pI. 7, figs. 13, H. 

AmmolYdculites salsus Cushman 

and Bronnimann variants 


Platc 2, figures 9, 10 


Such forms as the two illustrated appear to be re­
lated to A . .fa/slls but are found more frequently in the 
nearshore and offshore zones. 

Alllll10haeulites sp. A 

Plate 2, figure 11 

A small, compressed species with a close-coiled illl­
tial portion and wall composed of relatively large angu­
lar fragments, occurs in the nearshore zone. 

Genus Haplophragllliulll Reuss, 1860 


Haplophragmiulll sal~1l1J1 Cushman and Bronnimann 


Plate 2, figure 12 


Hap/ophragmium sal,.um CUSHMAN and BRONNIMANN, 


194·8, Cushman Lab. Foram. Research Contr., v. 24, 
pt. I, p. 16,1'1. 3, figs. 10-13. 

Family 'I'EX'T'ULARIIDAE 


Genus Textnlaria Defrance, 1824 


Textnlaria agglutinans c!'Qrbigny 


Plate 2, figure 13 


Textularia agglutino.ns D'ORBI<;:;Y, 1839 (in DE LA 

SAGRA), Histoire physique, politique ct natmen" de 
rile de Cuba, Foraminiferes, p. 144, pI. 1, figs. 17, 
18,32-34. 

Textularia candeiana d'OrbigllY 


Plate 2, figure 14 


Textularia candeialla I)'()RBIG~Y, lR39 (in DE LA 

SA<;RA), Histoire physique, politiqlle et na turelle de 

I'lle de Cuba, Foraminiferes, p. 143,1'1. 1, figs. 25-27. 


Textularia d. T. earlandi Parker 


Plate 2, figure 22 


Textularia elega11.i LACROIX, 1932 (not Plecanium ele­


galls HANTKEN, 18(8), Inst. Oceanographique Mon­
aco, Bull. 591, p. 8, text figs. 4-6. 

Textularia tenuifJ"ima EARLANIl, 1<)33 (not T. tenuiJ­

sima HAESLER, 1881), Di.rwvery Rcpts., v. 7, p. 95, 
pI. 3, figs. 21-30. 

Textularia earlandi PARKER, 1952, Mus. Compo Zoology 
Bull., v. 106, no. 10, p. 458 (footnote) .-PHLEGER, 
1952, Cushman Found. Foram. Research Contr., v. 
3, pt. 2, p. 86, pI. 13, figs. 22, 23.-PARKER, 1954, 

EXPLA;\ATlON OF PLATE 7 

FOR AM INIFERA I ELPHlDlIIlAE) 


Ia, Side views; b, peripheral views 1 

FH;URE 	 PAGE 

1. 	 hiJ/Jidulum Cushman 39 
Cushman ~Coli. ;\0. 64723, X 90. Nearshore zone. 

2-4. 	 poeyanum (d'Orbigny) 39 
2, Cushman Coli. No. 64726, X 125; 3, Cushman Coil. No. 64727, X 125; 4, Cushman 
Coli. No. 64728, X 90. Nearshore zone. 

S. 	 Elpitidiulil sagrum (d'Orhigny) 39 
Cushman Coil. No. 64729, X 90. Nearshore zone. 

(1. 	 Elphidiu11l Iransilicens Natland 3') 
Cushman Coli. No. 64852, X 60. Offshore zone. 

7-9. tumidum Natland 39 
Cu,hman Coil. No. 64731, X 90; 8, Cushman Coli. No. 64732, X 90; 9, Cushman Coli. 

64733, X 75. Nearshore zonc. 
lO,l1. 	 Elphidium -uadeJcens (Cushman and Bronnimann) 39 

10, Cushman ColI. No. 64734, X 125; 11, Cushman ColI. No. 64735, X 90. Nearshore zone. 
11. 	 J~/phidilin; Ir;ni t otel1se (Cushman Bronnimann) 39 

ClI~lnnan ColI. No. 64730, X :\fearshore zone. 
13. 	 Flphidium sp. A 40 

Cushman ColI. No. 64RS3, X 75. Offshore zone. 
H. 	 Ell'hidilllll sp. B 40 

Cushman ColI. No. 6473(', X ')0. Nearshore zone, 

I'. 	 Elpltidium 5p. C 4{) 
Cushman ColI. No. 64854, X 90. Offshore zone. 

(24) 

http:agglutino.ns


CUSHMAN FOUND. FORAM. RESEARCH, SPEC. P UEL. No.3 PLATE 7 


Todd and Bronnimann : Gulf of Paria, Trinidad 



C USHM AN FOUN D. FORAM . RESE ARCH, SPEC . PUB L. No.3 PLATE 8 


T odd and Bronnimann: Gulf of Paria, T rinidad 



EXPL.\N:\rION OF PLATE 8 
FORAMINIFERA (BULIMINIDAE) 

Ia. Side views; b. apertural views 1 
ji!(;URI' PAGE 

1,2, Bulimillella e/q{antiHill1a (d'Orbignv) 32 
I, Cushman CoIl. "'0.6466-'. X·,)(); 2, Cushman CoIL 1'10,64666, X 125. Nearshore zone. 

3. 	 Bulimind/a JlIlljll.rijorllliJ Cushman 32 
Cushman ColI. No. 64667, X 75. Nearshore zone. 

4•.'. Bulimina margJ,wla <i'Orbigny 32 
4, Cushman CoIl. ",0. 64HZ5; 5. Cushman Coil. No, 6482(', X 90. Offshore zone. 

6, 	 BlIlimilla sp. A 33 
Cushman Coil. No. 6466x. X 90. Nearshore zone. 

7. 	 !'irgillilla (Virgu/inella) Reuss 33 
Cushman Coil. No. X 75, Offshore zone. 

s, r irglllin(l puncta/a d'Orbigny 33 
Cushman Coli, No, 64828, X 75. Offshore zone, 

'),10. Bolivina puhilclla (d'Orbigny) var. primitiva Cushman 34 
9. Cushman CoIl. No. 64833, Oflshore zone; 10, Cushman CoIl. No, 64676, Nearshore 
zone, X 90. 

11. 	 Bo/i-uina pJeudopulitclala Hoglund 33 
Cushman Coil. :\0. 64832, X 9(), Offshore zone. 

12-16, Bo/it·illa J/riatula Cushman 34 
12, Cushman CoIl. No, 64677, X 125, Nearshore zone, 13, Cushman CoIl. No. 64678, 
X 75, Nearshore zone, 1+, Cushman CoIl. No, 64679, X 90. Nearshore zone. 15, Cush. 
man Coli. :\0. 64~36, X 7S. Offshore zone. 16, Cushman CoIl. No. 646~O, X 75. Near-
shore zone, 

17, 	 Bo/h'if", /ulJtata Phleger and Parker 33 
Cushman Cull. "if). 64670, X 9!l, Nearshore zone. 

Iii, Bolivina lowmalli Phlq(cr and Parker 33 
Cushman ColI. No. 648.l1, X ISO, Offshore zone. 

1'),20, Bolie·illa .rubacllariellJiJ Cushman. 34­
Jf), Cushman Coli, No, 64681; 20. Cushman CoIl. No. 64682. X 75. Nearshore zone. 

21. 	 iJo/h·ina tongi Cushman 34 
Cushman Coil. :\0. 64684, X 90. Nearshore zone. 

22,23, Bolivina spathulata (Williamson) H 
22, Cush'l1an CoIl. No, 648~4; 2J, Cushman CoIl, No, MR~S, X 90. Offshore zone. 

2{, 	 BIJIi"'illa lor/liMa Brady 34 
Cushman ColI. No, 64685, X 90, Nearshore zone. 

25. 	 Boli"'illa barba/a Phleger and Parker 33 
Cushman Coli, j\jo. 64829, X 105. OHshore zone. 

2(,. 	 Bo/h·illo cf, B. (Williamson) 33 
Cushman j\jo. MR30, X 75, Offshore zone. 

27. 	 Bolie,illa gocsii Cushman 33 
Cushman Coli, No, 6466'), X 75, Nearshore zone. 

21\. HoIh'i'lIl ps(!udopliclI/1I Heron-Allen and Earland 33 
Cushman CoIl. :\0, 64675, X 12;, "iearshore zone, 

2'), 	 Bolivinll JUbexcava/a Cushman '111<1 Wickenden 34 
Cushman Coil. "l'o, 64(lK3, X 90. Nearshore zone, 

30. 	 Bolh'il1o plicate!1a Cushman val. 1IIN{I Cushman and Ponton 33 
Cushman Coli, No. 64674, X 125. Nearshore zone. 

31. 	 BoIie·ina 1..'ariabiliJ (Williamson) 35 
Cushman CoIl. No. 646H(" X 75. "l'earshore zone. 

32-34, Bolh'ino in11l1la Heron-I\llcn and Earland 33 
.12, Cushman C"II. No. (,4(,71: 33. Cushman Coil. "l'o, 64672; 34, Cushman Coli. No. 
(,4673. X 125, Nearshore zone, 

.ls, 36. Bolivina sp, A 35 
3_,. Cushman Coil. No, (,4(,R7. Nearshore zone; 36, Cushman Coli. No, 64R37. Offshore 
%One. 125. 

37. 	 LJ:;;()JI()mllm Howe 35 
Cushman Coli, No. 64()8K. X ()O, "iearshore zone. 

3S. i.o'y().;-{i)!}lUm m(Jyorj (Cushrnan) 35 
Cushman Ci,ll, !\o, MK3K, X 6(), Offshore zone, 

,.() 	 i.r).\'UJ/(}IJIlIJH purred!{!J! (Reidy) 35 
Cushman CoIl. No, (,+~3(), X 31'1, Offshore zone, 

( 25 ) 



\Ius. Comp. Zoology Bull., s·. 111, no. 10, p. 490, 

pI. 2, fig. 12. 

Specimens close to this species with a very slender 


test occur abundantly in the offshore wne. Records of 

1'. earlalldi are from the Mediterranean, Antarctic, 

:\rctic, southern i\ew England, and Gulf of \1exico. 

Textularia gramen d'Orbigll\' 


Plate 2, figures 1:;·1 S 


Textularia grall/ell n'ORBICNY, 1H4C" Foraminiferes fos­


siles du bassin tertiaire de Vienne, p. 24N, pl. 15, figs. 

4-0. 

Textularia ma\'ori Cushman 

Plate 2, figure 19 

Textularia lIIayo/"l CUSHMAN, 1922, Carnegie Inst. 

Washington Pub. 311, 1'.23, pI. 2, fig. 3. 

Textularia sp. , \ 

Plate 2. figure 20 

.\ smidl species with thin, sllloothly finished wall is 

found in the uffshore zone. 

Textularia sp. B 

Plate 2, figure 21 

This species uses coarser grains than T. sp. ;\ in 

constructing its test and the surface is rough. 

Genus Bigenerina c!'Orhigny, 1H26 


Bigencrina lIodosaria d'Orbigns' 


Plate 2, figure 23 


Bigellerilla ILodoJaria n'()lulICNY, U126, Annales sci lIat., 


tome 7, p. 2(>1, 1'1. 11, figs. 9-12; Modeles no. 57. 

I',lmih VI':R:-\EU JL1~llHI': 


Genus Gaudry-ina e!'OrhigllY, 11)39 


Gandryina cxilis Cushman ane! Bronnimaml 


Plate 2, figures 24, 2:; 


Gaudryilla ("xiliJ CUSHMAN and BRONNIMANN, 1948, 

Cushman Lab. Foram. Research Contr., v. 24, pt. 2, 

p. 40, 1'1. 7, figs. 15, IC,. 

Genus Pscuduclavlllina Cmhlllall, 1930 

Pselldoclavlllina curta Cushman and Bronnilllann 

1'.reudoc/tI'C'ulilla curta CCSH~lAt\ and IhoNNIMANN, 

1941', Cushman Lab. i'oram. Research Cuntr., v. 24, 
pt. 2, p. 41, pI. 7, figs. 19,20. 

Pseudoclavnlina gracilis CUSlllll;Jll and BrOllllimann 

I)""fudocla·,'ulill(/ gracili .. C['SIIMAN and BRONNI~IA1'(t\, 

194N, Cushman Lab. i'oram. Research Contf., v. 24, 
pt. 2, p. 40, pI. 7, figs 17, 18. 

l'alllily \',\L\'ULlNID.\E 

Genus Eggerella Cushman, 1933 

Eggcrella humboldti Todd anc! Bronnim,lIlll, n. sp. 

Plate 2, figme 20 

Test short, appearing to be a loose agglomeration 01 

spherical chambers. Chambers few, very rapidly in· 

creasing in size, last three comprising most of the test, 

strongly inflated, nearly globular. Sutures consisting 

of deep incisions between the chambers. \\"all coarsely 

arenaceous and rather roughly finished, usually flrange­

colored over the initial chambers. ;\perture a narrow 

fissure-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 (l.20 

mm. 

Holotype (Cushman CoIl. No. 64(41) from the near­

shore zone (0-2 fms.), eastern Gulf of Paria, Trinidad, 

B. \V. J. 

This species differs from l,'ggerella J(abra (William­

son) in its short, compact shape and fewer and nlofe 

globular chambers. 

Famils SILICINID.U: 


Gelllls l\filianl1nina l!cron·Allen amI Earla1Hl, 19"\1) 


MiIianl1nilla fllsca (Brads') 


Plate 3, fignrc 1 


(luillqueloclililla fusea BRADY, 1870, Annals and Mag. 


Nat. History, ser. 4, v. 6, p. 47, pI. 11, figs. 2, 3. 

A! ilia1l1milla fusea (BRADY). PHLECER and \VAI.TON, 


19511, Am. Jour. Sci., \'. 24~, p. 2HO, 1'1. 1, fig. 19. 


Milia11l1lIil1a pariael1sis Todd and Bronlliul<lIln, ll. sp. 

PIa te 3, fignre 2 

Test broadly oval and compressed, p('riphery 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. \\"all 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 rim or tooth. Length 0,35-0..J.8 mnl., 

breadth 0.28·0.35 mm., thickness about O.IS mm. 

]-jolotype (Cushman CoIl. No. 64(25) from the tidal 

zone, mangrove swamp between St. Mary's and Cali ­

fornia, west coast of Trinidad, B. \Y. 1. 
This specie's differs from MilialllllliJla fuJt"a (Braely) 

with \\'hich it occurs, in its (,O!ll[lfl'S'ed oval test and 

smooth, fine-grained wall lacking individual fragments 

of the size present in M. fll.>((/. 

( 26 ) 
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CClll1S SpirolocalllllJina l<arlallCL 1<) H 

Spirolocammina sp. ,\ 

Platc :;, figllfc ') 

Very rare specimens of a pianispirally coiled spenes, 

giving no rearrion in acid and hellce nOll-calcareous 

like Miii{/lI1l11ill{{. were fOllnd In the offshore zone. 

FamilY \llLlOLlIHE 


CCllllS QlIillqllcloclIliu<I c!'Orbigl1\·. I ~~6 


QlIinqllcloculinu agglutinans (\,Orbigll\' 


l'la tc ". fig nrc .f 

Q"illr!II~lo(uli!!{{ agglulillallJ IJ'ORBIC"Y, 11\39 (ill "1£ LA 

SA(atA), Histoirc physique, politique et naturdle dc 

I'lle de Cuha, ForamillifCres, p. 195, pI, 12, fi~s. 

11-13. 
Quinqllc\oclllilla wltratJ !Brad1'-) 

Plate " fignrc 1-1 
Milio/illa cllilra/a BRADY, lHM, Cltal/rllger Rept., Zo­

ology, v. 9, p. lill, 1'1. S, figs. 1,2. 

Qllinquc10clililla lam<uckianu d'Orhiguy 


Plate i, fignT!: 12 

(juilir/llc/!)(lIiillil !iI/lwrcki(llia ,,'ORBH;NY, IH39 (;11 IJE LA 


SACRA), Histoire physique, politique et naturdle de 
I'Ile de Cuba, Foraminifer"" 1'. I~(j, 1'1. 1L fi/!s. II, 
IS. 

Qllinqncloclllina pocyun:J d'Orhiglll 

Pl:ite 1, fignrc 6 

Quinquel()culilla poc)'{/})a l)'ORlllCNV, 1839 (ill DE l.A 

SACRA), Histoire physique, politique et naturdle de 

I'lle de Cuba, Foraminifere" p. 191, pI. 11, figs. 25-27. 

Quinqllc1oculin:J scminulullI (LilllIC) 


Plate 1, figures <J, 10 


QU;I)(jllrl(}(,IIIi}){/ ."{'II!;/!lti{/ (LIKKU. Cl'SIl~IAN, 192'), 

Cushman Lab. Fora 111. Rescarch Contr" v. 5, pI. 3, 
p. 5'J, 1'1. 'J, IiI'S. 16-1H. 

QllinqucloclllillU scmircticulos.1 Cushman 

Platc ~, fir,:nrc Ii 

(jlli})(/ueioculilla .fe1ll;rel;Ci;!r;Jtl CUSHMAN, 1932, U. ,S, 

l\atl. I\Ius. Bull. 1(,1, pt. l. p. 27, pI. 7, fig 2. 

Qllinqucloculiua gocsi Todd ami BWl1uimallll, n. ~p. 

Plate ), fir;me II 

Test small for the gellus, triangular in section hut 

",ith rounded angles, elongate, fOunded at the base, 

apertmal end slightly projecting. Chamhers distinct, 

slender, quinqucloculine, not lllllCh emiJracing. Su­

tures depressed. Wall calcareous, smooth and pnlishcd, 

('emral portion of eaeh "h;lIn1>er l110re \lhite and 

opaque Ih;u1 Ihe sidc~ (i.c. rinse 10 th .. Slltllf~S), thus 

resltltl11g' in " faint longitudinal banding of light and 

dark parallel with the suture linl's. Aperture circlilar, 

at the end of a short neck, without a tooth and with­

out a lip, Length OJO-O.40 111m., breadth 0.15-0.20 mm, 

Holotype (Cushillan Coil. l\o. 64(45) from the near­

shore zone <0·2 fms.), eastern Gulf of Paria, Trini­

dad, B. W. I. 
This species diHers from (ju.'I/!]l/r/uc/liilia Jell1inuiulI1 

(Linne) in the light and dark longitmlinal banding, in 

the projecting apernrr;d neck, and in the less stron/!Iy 

embracing chambers and resulting greater dcpression 

of slItures, 

Qllillqllcloculilla sp. i\ 

Plate 3, figure 7 

The test of this species is agglutinated with the 

grains neatly Jilted together, and the wall thin and 

rather smoothly finished. The test is soluble in acid, 

hence the agglutinated particles and probably also the 

cement are calcareous, 

QlIinqneioclllina sp. B 
Plate 3, figure 13 

This species is quite smoothly triangular in ~ecti()n, 

the test translucent and smooth, and the apcrtllfc not 

protruding beyond the outline of the test. 

Quinqllc10culinu sp, C 

Plate '), figurc 5 
This species has a thin, matte wall and Ihe cham­

hers are rounded in section and distinctly separated 

frotH one ~.nother. 

Genus Triloculina c!'Orbigm, IR~6 


Triloculill<1 oblong a (\ [olltagll) 


Plate ), fignrcs 15, 16 


Tri/"clI/il/rt obio,,!:ti (MONTA(;l·). D'ORBiCNY, 1826, 

Annales sci. nat., tome 7, 1'. 300, Modeles no. 95; 
1839 (ill DE LA SACHA), Histoire physique, politiquc 

ct namrdle de rile de Cuba, Foraminiferes, p. 17.', 
pI. 10, figs. 3-'. 

Trilocnlina triearinata d'OrhigllY 


Plate 'l, figure 17 

Trilondilla tr;car;lItila P'ORBiC!'iY, 1826, ,\nnalcs sci. 


nat., tome 7, p. 299, l\'lodclcs no. 94. 

Triloculina trigonula (L,Ull<lfCk) 

Plate ;, figures I 8, 19 

Tr;loClIiill{l trigol//!!a (LAMARCK). D'ORIH(;NY, 1~26, 

.\nnales sci. nat., tOllle 7, p. 2'1'1, pI. 16, figs. 5-9, 
M"ddes no. 9.\. 

Triloculilla sp, ;\ 

Plate 3, tiguro:: 20 
Thi, species may he the triloculine counterpart of 

(juill'/UP/O<'lIlill{/ sp. C. 

(27) 
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CCllllS l\1ilioJiIlc\la \\'icslIcr. 19; 1 


Mi\ioJillc\la lahiosa (c!'()rhigm') 


Plate i, fif;lHCS 21, 21 


Tri/oclIlin(l fal;io.'"a Il '{)RBH;"Y, IR39 (ill IlE LA SA(;RA), 


Histoire physique, politiquc et naturdle de I'lle (Ie 
Cuha, Foraminiferes, p. I iB, pI. 10, figs. 12-14. 

l\li\iolillclla sp. ,\ 

Plate i, figures::;, 24 

This sllccies differs from AI. /aiJioJa in heing slender 

and compact and has a Ycry low and hood-like aper­

ture. The smooth wall is translucent in most EJleci­

mens and the sutnres are Rush and hence indistinct. 

GenllS Spiroloculill3 cl'Orhigny, 182(, 


Spiroloculina <Indcrsclli Todd and Brollllimallll, 11, sp, 


Plate 4, 10-11 

Test slmdl for the genus, compressed, umhilicus 

slightly depressed, hasill end bluntly jlointed, al'ertural 

end with projecting neck, periphery squarely truncate 

with sharp angles that may be slightly limbat!', Cham­

hers few, Yery rapidly increasing in size and thickness 

as added, curved, slightly l;lrger at t11l' bas,t\ end of 

each chamber than at the apertural end, Sutures dis­

tinct, slightly limhare, not depressed. Wall calcareous, 

thin, somewhat translucent in the inter-sutural areas, 

Aperture circular, at the end of a short and slender 

neck, surrounded hy a sl ightly flaring rim, and with a 

short simple tooth. Length 0.37-(),j() mm., breadth 

(), 18-0,25 mm" thicknes, about 0.1Il 111111. 

Holotype (Cushman Coil. No. Mi91) from the off­

shore zone (2-18 fm,.), eastern Gulf "f Paria, Trini­

dad, B. W, L 

This species differs from S'piroioculina eximia Cush­

man in 	 the squarely truncate periphery, less deeply 

depressed umbilicus, and somewhat translucent wall. 

EXPL.\]'\XfI01'\ OF PLATE <I 
]ioRAMI"IFEKA (B[)L1MINIIJAE, EI.LIJ'SOIDINl])AE, and DlSCOKBlIJAE) 

Ia, Dorsal \'iews; b. \'('l1tral vicws; (, peripheral views-except a, indicated I 
FleUR)' I'AliI' 

pert'gril1({ var. par'Z'lt/a Cushnlan 35 
, Cushman Coil. No. 64840, X is. Offshore zone. 2, Cushman CoiL No. (,4689, X '10, 

0iearshore zone. 

3,4. l/op/,il!Jil!a pacifica Cushman 35 
ClIShman Coil. "0. 64690, X 90, "earshore wne, 4, Cushman Coil. No, ()4SH, X 

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

1,2. 

.111/iulogerilla oair/cillalis (Cushman) 	 36 
5, Cushman Coil. No. 646'J1, X 90; 6, Cushman ColI. No. 64692, X 125. Nearshore zolle. 

rtlp/wlla (Parker and Jones) 3(, 
ColI. No. (4(,93, X (,Ii. Nearshore zone. a, Side view; b, apertural view. 

recta (Palmer :ll1d Bermudez) 36 
H, Cushman Coli. No. M(,')'; 9, Cushman Coil. 1\0,646%, X 90. Nearshore ZOlll'. 

10. 	 Sip/wllodo.f{/rla ma/lIlIZalltl (Palmer and Bermudez) 

Cushman ColI. No, (,4·694, X 90. ~earsh()re zone. 


I L Sip/;otlor/!t5aria sp. A 

Cushman Coil. No. 64697, X 90, Nearshore zone. 


12. 	 SiphollodoJtlriai' sp. B 

Cllsillnan Coli. No. ()4698, X ')0, Nearshore zone. 


L;, 	 FiJillril1(1 ililllii (Cushman) 36 
Cushman ColI. 1'\0. 64842, X 125. Offshore zone. 

U. 	 riJ.furil111 IIR{I·,.'"ici Todd and Bronnimanll, 11. sp. 3(, 
Holotype, Cushman Coli. No. (,4843, X 135. Offshore zone. a, b. Side views 900 aparr, 

I:'. {'iellmslljllld/a sp, ;\ 36 
Cushman Coil. 1\0. ()4699, X 90 . .\'earshore zone, {/, b, Side views 9()O apart, 

If,-21. ROJalilltl (Cushman) 3(, 
16, C"ll. No, (,4(,29, X 38. Tidal zone, Mangrove I. 17, Cushman ColI. No. 
(,4700, X W. "earsilore zone. lR, Cllshl11an ColI, 'In, 64im, X 60. Nearshore zone. 

Cllshman 	ColI. ]'\0, Mi02, X 7S. ~earshore zone. 20, Cushman Coil. No, 64703, X 
]'\earshore zolle. 21, Cushman Coli, \'0, 64621. X 75, Tidal zone, l\[angrovc n. 

21. 	 Rf)Ja/illtl ","gmi Todd and Bronnilllann, n. sp. 37 
i1olotype, Cushman ColI. \'0, (,.J.i04, X 125, 0iearshnre znnt'. 

2:1, f)iJl'or/J;'? sp. /\ 37 
Cushman 	Coli, 'In. (,470" X 7" \'earshnrl' zone. 

Bermudez 37 
'10. ().J.6.i II , X (", . Tidal zone, i\langro"L' 1. 
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CUSHMA N F O U N D. FORAfYL R E SEARCH, SPEC. P U E L. No. ,3 PLATE 9 


Todd and Bronnimann: Gulf of Paria, Trinidad 



CUSHMAN FOUND. FORAM . R ESEARCH, SPEC. PU BL. TO. 3 PLATE 10 


T odd and Bronnimann: Gulf of Paria, Trinidad 



Spiroloculin:l dentata Cushman and Todd 


Pia te 4, figure 4 


Spiroloculilla dentata CUSHMAN and TOll]), 1944, Cush­


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

Spiroloculilla eximia Cushman 


Plate 4, figure 5 

Spiroloc1I1illa eximia CUSHMAN, 1922, Carnegie 1n81. 


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

Spiroloculinu grata Terquem 


Plate 4, fignre 6 

SpirO/f)cu/i1ta grata TERQl'E:I<I, 1878, Soc. Geol. l'rance 


Mem., seL 3, v. 1, p. 55, pI. 5 (IO), figs. 14,15. 

Spiroloeulina guppyi Todd and Brollllim:Ill11, 11. 51'. 

Plate 4, figures 1, 2 

Test oval, compressed, periphery rounded, u11lbilicos 
open and depressed, basal end hluntly pointed, initial 

end bearing a projecting neck. Chambers distinct, 
rounded in section, rapidly increasing in size as added, 
each chamber increasing slightly in size from base to 

apertural end. Sutures distinctly incised. vVall calcar­

eous, thin, translucent, surface slightly crinkled. 
ture circular with a slightly flaring lip and short simple 
tooth. Length about 0.50 mm., breadth about 0.25 

mm., thickness ahout 0.10 mm. 

Hnlotype (Cushman CoiL No. 64789) from the off­
shore zone (2-18 fms.), eastern Gulf of Paria, Trini­

dad, B. W. L 

This species differs from S pimloculilwrugOJ·a Cush­

man and Todd, and especially from its CIlTva­

lura, in having a much thinner and translucent wall, 
and in having a smaller, more compressed and more 

delicate test. 

Genus Sigmoilil1a Sehll1lll berger, 1887 


Sigmoilil1<l tenuis (Czjzek) 


Plate 4, figure 3 

Sigmo;lina tenuis (CZJZEK). CesnMAIi, 1946, Cush­


man Lab. Foram. Research Contr., v. 22, pt. 2, p. 
32, pI. 5, figs. 13-15. 

Gmus Pyrgo Defrance, 1824 


Pvrgo nasutus Cushman 


Plate 'f, figure 13 


Pyrgo lIasutus CUSHMAN, 1935, Smithsonian Misc. 

ColI., v. 91, no. 21, p. 7, pL 3, figs. 1-4. 

Family OPHTIIALl\llDIlDAE 


Genus C()flluspira Sehlllt7.e, 1854 


Comuspira illcerta (d'Orhigny) 


Plate 4, figure 7 

Operculina illl;erta ll'ORIll(;NY, 1839 (in DE LA SACRA), 


Histoire 	physique, politique et naturelle de 1'11e de 
Cuha, 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 slightly translucent, and the size to be 
().I mm. The original figure shows a speckled or mot­

tled appearance, customarily used to denote an arena­
ceous test, hut nothing 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 unmistakahly fossil speci­
mens of Cornuspira, two being C. invoi-vens Reuss 
(one striated) and the third one a square-edged form 
suggesting C. 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 

EXPLA~ATION OF PLATE 10 
FORAMINIFERA (ROTALIIDAE) 

Id, Dorsal views; b, ventral views; peripheral Views, 
FIGT.:RE 

1,2. Streb/us beaar!i (Linne) var. sabrina (Shupack) 

I, Cushman Coil. No. 64711, Nearshore zone; 2, Cushman Coil. No. 64(,31, Tidal zone, 

Mangrove 1. X 90. 


3. 	 Stre/;/uJ beccm'ii (Linne) variant 38 
ClIShman Cull. No. 64717, X 90. Nearshore zone. 

4. 	 Streb/us limnetes Todd and Bronnimann, 11. sp. 38 
Holotype, Cushman ColI. No. 64633, X 75. Tidal Wile, :Vlangrove 1. 

5-11. Streb/us beccarii (Linne) var. (Cushman) 
Cushman Coil. No. 90. Near;hore zone. 6, Cushman Coil. '10. 6+713, X 

Nearshore zone. 7, Coil. N,l. 64714, X 90. Nearshore zone. ~, Cushman 
Coli. No. !A715, X 125. 'Iearshore zone. 9, Cmhman Coil. No. 64632, X 125. Tidal 
zone, lVlangrove 1. 10, Cushman Coil. ]'\0. 64716, X 90. Nearshore zone. II, Cushman 
Coli. N (). 6+X+6, X 90. Offshore zone. 

]2. (l'hlcgerand Parkerl 3H 
ColI. No. 64847, X 125. Offshore zone. 
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observation of Heron-Allen and Earland, Loehlich and 

Tappan (1954, p. 3()~, text fig. 1) examined the three 

specimens in question, accepted them as syntypcs of 
d'Orbigny's species from the Recent of Cuba, and desig­

nated one as lectotype and the other two as para types. 

We prefer to reject, not the generic identification of 

the three specimens, but the identification of them as 

syntypes of d'Orhigny's Cuban species. Our reasons 

for this are the yellow e"lor 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 figured by d'Orbigny. 

In the Gulf of Paria a few specimens, about 025 

111111, in diameter, yellow in cotor, 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 Schultze 


Plate 4, 8 


Corl1uJpim plollorbiJ' SCHULTZE, 1854, Organismus 


PolythaL, p. 40, pL 2, fig. 21, 

Gcnus OphthalmidiullI Zwingli .md Kliblcr, 1870 


Opbthalmidiulll halkwiIIi J\bcfadyell 


Plate 4, figure 9 


Ophthal1llidilf1n carina/urn HALKwlLL and \Vl<lGHT, 


1~85 (not KUBLER and ZWJ;>iGLl, 1866), Royal Irish 

Acad. Trans" v. 28, Sci" p. 326, pI. 12, figs, 13-16, 
Ophthalmidiurn balkwilli MACFADYEN, 1939, Royal 

Micros. Sci, Jour., seL 3, v. 59, pc 3, [1. 166, text 

fig. 2. 
This species was described and reported from Irish 

and English coasts. 

Familv TROCIH:\\:\IINlDAE 


Genus Trochaulluina Parker and Jones, ]859 


Troehallllllina advclla Cushman 


Plate 4, 16 


TrociwlI1m;lI({ advcna Cl;SHMAN, 1922, Carnegie Inst, 


vVashington Pub. 311, p. 20, pL I, figs, 2-4. 

'l'rochmlllllina comprhnata Cushman and Bronnim;mn 

Trochammii1a comprimala CUSIlMAN and BRONNl­

MANN, 1948, Cushman Lab, Foram. Research ContL, 

v. 24:, pt, 2, p. 41, pL 11, figs. 1-3. 

Trochmnmina laevigata Cnshman :md Bronnimallll 

Plate 4. ligmcs 17, ]8 

Tr{J(1wliImiJlC1 1(l(!'G:igoi(l CUSII~-lAN ~Ind BRONNI~1ANN, 

1948, Cushman Lab. Foran1, Research Contr., v. 24, 
pt. 2, p. 41, pI. 7, figs, 21, 22. 

Gctll1S Trochanlluinita Gushman 


and Bronnimann, 1948 


TrochamllIillita irregularis Cushman and Brolmimann 


Plate 4, figures 19-22 


Trochammillita irreguLariJ' CUSHMAN and BRONN 1­

MANN, 1948, Cushman Lab, !ioram. Research Contr" 

v. 24, pt. 1, p. 17, pI. 4, figs. 1-3. 

Genus ArcnGparrella Andersen, 1951 


Arenoparrclla lllexicana (Kornfeld) 


Plate 4, fignrcs 23, 24 


Trochamminainj/ata (MONTAGU) vaL rnexicana 


KORN FELD, 1931, Stanford Iiniv., Dept. Geology 

Contr., v. 1, no. 3, p. H6, pL 13, fig, 5, 

Gcnl1S Nomia I kron-Allen and Earland, 1914 


Nouria polymorphinoides IIeron-Allen and Earlmld 


Plate 4, figure 14 


Nouria polynwrphin();deJ HERON-ALLEN and EARLANll, 


1914, London ZooL SOC'. Trans., v, 20, p. 376, pL 37, 

figs. I-IS. 

Nouria ,p, A 

Plate 4, figure 15 
Specimens, differing from N, polymorphinoides in 

having a smaller and more compressed test with pointed 

initial end and in being composed of smaller arena­

ceous fragments, occur with it but are more abnm1anc 

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. 504, pL 5, fig. 20)' 

Famih L\GENID1\E 

GCllllS Rohulus 'Montfort, 180:) 

Robulus d. R, cultratus .\lOlltfort 

Plate 5, figurc 1 

As is true of nearly all the species in the eastern Gl1lf 

of Paria, the specimens of Robulus are very minute 

(about 0.25 mm. in greatest dimension). 

GellUS Astdcolus ~Iolltfort, I S08 

Astacolus sp, A 

Plate 5, fig nrc 2 

Rare specimens, ornamenred as III the illustration, 

"ecur in the ofIshore zone. 
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GenllS Dent21ina <I'Orhigny, 1826 


Dentalina? sp, A 


Plate S, figure 3 


Rare fraf,!;mentary speClmens, none sllllwinf,!; the aper­

tural end, may belol1f,!; in Dentalina, 

Genus ~odosaria Lamarck, 1812 


~odGsaria eatesbyi d'OrbigllY 


Plate S, figure 4 


iVodoJaria calesbyi n'ORBH;t\Y, 1839 (in DE LA SAGRA), 


Histoire physique, politique et naturelle de I'il e de 

Cuba, Foraminiferes, p, 16, pI. 1, fif,!;s, 8-10, 

Genns Lagena \\'alkcr and Jacob, 17')8 

Lagena ehasteri \1 iIlctt 

Plate ", 

Lage11a c/iMter; MILLETT, 1901, Royal Micros, Soc. 

Jour., p. 11, pI. 1, fif,!;o 11. 

Lagena clavat,l (d'Orbigny) 


Pbte :;, figure 9 


{Jalina clavata D 'ORBI(;t\Y, 1 H46, Foraminiferes fossiles 


du bassin tertiaire de Vienne, p, 24, pI. 1, figs. 1, 3, 

Lagena crenata Parker and Jones 


Plate S, figure S 


Lagena cret/ala PARKER and JOt\IlS, 186S, Philosophical 

Trans., p. 420, pI. 18, fig. 4, 

Lagena elongata (Ell rell berg) 

Lagena eiongata (EHRENBER(;), CUSHMAN and Me­

CVLLOCH, 1950, Allan Hancock Pacific Exped" v, G, 
no. G, p. 338, pI. 44, fig. 14. 

Lagenll filicosta Reuss 


Plate 5, figure 11 


Lagena filicosta REUSS, 1862, Akad, \Viss. Wien, Sitz­


nngsber., v, 46, pt, 1, p. 328, pI. 4, figs. 50, 51. 

Lagena gracilis. \\,illialllson 


Plate :;, figure 10 


Lagena graciliJ WILLIAMSO:-i, 1848, ;\nnals and Mag. 


Nat. History, seL 2, V. 1, p, 13, pI. 1, fig. 5. 

Lagena hispidula Cushman 


Plate 5, figures 6, 7 


Lagena Cl'SHMA:-i, 1913, U. S. Nat!' Mus. 


Bull. 71, pt. 3, p, 14, pI. 5, figs. 2, 3, 

Lagena hoglulldi Todd and Brollnim~nl1l, 11. sp. 

l'btc :;, figure 17 

Test nearly spherical. slightly flattened at the base, 

slightly pointed at the top from which extends a lonf,!; 

slender neck. Wall calcareous, thin, tran,lucent, 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, orr:amented 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 lenf,!;th of apertural 
neck 0.17 mm. 

Holotype (Cushman Coil. No. 648(7) from the off­

shore zone (1-18 fms.), eastern Gulf of Paria, Trini­
dad, B. W. I. 

This species may be related to specimens commonly 

referred to Lagena Jtriala (d'Orbigny) in the spiral 

costa around the apertural neck, It differs, however, 

in ornamentatiou of the body wall, In this feature it 

resembles specimens commonly referred to L. perl"cida 

(Montagu), The present species is distinguishable 

from that species in its nearly spherical test which 

does not taper f,!;radually into the apertura! neck. 

Lagena perlucida (t>.lontagll) 


Plate 5, figure 19 

Lagena perlucida (MONTA(;l'), CUSIIMA:-I AND Mc­


CULLOCH, 1950, Allan Hancock Pacific Exped., V. 6, 
no. 6, p, 342, pI. 46, figs, 1, 2. 

Lagena semilineata vVrigbt 


Plate :;, !lgure 16 


Lar;ella sel1~itilleata WRIGHT, 1886, Belfast Naturalists' 


Field Club Proc. 1884-5, app. 9, p, 320, pI. 26, fig, 7. 

Lagena striata (d'Orbigny) 


Plate 5, figures 12·1 S' 


OolinG striata D'ORBIGNY, 1839, Voyage dans I'Amerique 


meridionale, v, S, pt. Foraminiferes, p. 21, pI. 5, 
fig. 11. 

Lagena sp, A 

P1a tc 5, figure 18 

The single specimen figured seems distinct from any 

of the other species of Lagena found. 

Genus Rectoglandulina Lochlieh and Tappan, 1955 

Rectoglanduli1l3 sp, A 

Plate :;, figurc 20 
This generic name was recently proposed for some 

of the species formerly placed in the genus Pselldo­

glaud,,/ina Cushman (Loeblieh and Tappan, 1955a, p. 

1-4), A smooth walled, elongate oval form with in­

distinct slltures and slightly protruding radiate aper­

ture but no internal tube, occurred in the o:lshore zone, 
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I l<'amily I'OLY\IORPIllKIDAI': 


GCllllS Ghmdulina d'Orhignv, 1826 


Glandlllina glans d'Orhigny 


Plate :;, figure 21 


Vodosaria (Glandu/ina) glans ll'ORllIGNY, 1826, An­


nales sci, nat., tome 7, p, 252. Modeles no. S1. 
Clandulilla glall.!' j)·OI<BI(;NY. SELL!, 1947, Riv. italiana 

paleolltologla, Y. 53, p. 5, pI. 3, figs, 1·(,. 

Glalldulin<l laevigata d'Orhigll\' 


Plate :;, 23 


Nodo,rar;a (Gla/ldulina) lae,·igata O'ORBIr;NY, 1826, 

Annales sci. nat., tome 7, p. 252, pI. 10, figs. 1-3. 

Glaudulina? spinata Cushman 

Plate :;, figure 22 

Clandulina spillata CUSIlMA:'>, 1935, Smithsonian Misc. 

CoIl., v, 91, nO. 21, p. R, pl. 3, figs. 8,9, 

The generic assignment of this species is questioned 

because of the aperture being uvigerine instead of 
radiate. The was descrihed from northwest of 
Puerto Rico in 17 fnhoms. Typical specimens are 

found in the oHshore zone. 

Gellus Laryngosigma Loeblieh anel Tappan, 1953 

Larvngosigma wiJIiamsolli ('I'erqm:m) 

Plate :;, figure 24 
L,uyngOJig1ll(/ U'illi{JrnJlJ!li (TERQtTEl'vl). LOEllLIell and 

TAPPAN, 1953, Smithsonian Misc. CoIl., v. 121, nO. 7, 
p. 8f, pI. 16, fig. 1. 

Famil) NONIO)JlDAE 


GClllIS Nonion I\IOlltfort, 1808 


NOllion bOUe'dllUm (d'Orbigny) 


Plate), figures 2:;, 26 


NUllio}/. bOlicanlllll. (ll'OllBH;NY). CUSHMAN, 1939, 

U. S. Geol. Survey Prof. Paper 191, p. 12, pL 3, 
figs, 7,8. 

Nonion gratclonpi td'Orhigny) 


Plate 5, figures 27, 28 


NOllion gratel'jll)~i (n'ORilJ(;NY). CUSIIl'vlA~, 1939, U. 

S. (ieo!. Survey Prof. Paper 191, p. 21, pI. 6, figs, 1·7, 

Nonioll sp. A 

Platc ), fignre 29 

A stout, compact species with chambers very rapidly 

increasing ill thickness occlIrs ill the nearshore and oH­

shore zones. 

GellllS Ncnionella Cushman, 1926 


Noniollclla atlantica Cushman 


Plate 5, 3D, 31 


,Vol/;onella atlallliea CUSHMA~, 1947, Cushman Lah. 


Foram. Research Contr" v, 23, pt. 4, p. 90, pI. 20, 

figs. 4, S, 


Nouionella auricula Heron·Allen and Earland 


Pia te :;, figure 32 


Non.iollella allricuia HERON·ALLEN and EARI.AND, 1930, 

Royal Micros. SoC, Jour., v. 50, p. In, pI. S, figs. 

6R-70. 

NOllionella opim3 Cushman 


Plate 6, 1,2 


NOJlionelia (i·pima CUSllMAN, 1947, Cushman Lah. 

Forarn. Research COlln., v. n, pL 4, p. 90, pI. 20, 


figs. 1·3. 


Nonionella turgida (\Villhllll$OIl) 

Plate 6, figures 3. 4 


Nrwi()lIella turgida (WILLIAMSON). CUSHMAN, 1939, 

U. S. Geol. Survey Prof. Paper 191, p, 32, pI. 9, figs. 

2,3. 

Ncnionella sp. A 

Plate S, figure 33 

Rare specimens of a compressed species suggest a 

slight degree of eyolution on one side and are there­

fore placed in this genus although they show no ven­

tral lobe. 

Family BUUI\lINIDAE 


GClIllS Bu1iminella Cushman, 1911 


Buliminella eJegantissilll<l (d'OrbigllY) 


Plate 8, figures 1, 2 


Bulimina elegantissima P'Ol\BIGNY, 11'39, Voyage dans 


l'Amerique meridionale, v. 5, pt. 5, Forallliniferes, p. 

51, pI. 7, figs, 13, 14. 


Bulimillella snbfusiformis Cushman 


Plate 8, 3 


Buliminella Jubfllsi./ormiJ CUSlll'vlA"l, 1925, Cushman 


LIb, Foram. Research Contr., v. I, pt. 2, p. 33, pI. 5, 

fig. 12, 


GCllllS Bulimiua d'Orbignv, 1826 


Bulimina marginata d'Orhigny 


Plate 8, fignres 4, 5 


Blliimilla 1I1argillCiIa ll'ORIlI';"Y, 1826, ;\nnales sci. nn" 

tome 7, p. 269, pI. 12, figs. 10·\2, 
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Bulimina sp. ;\ 

Plate 8, fi£;t\r(: 0 

Rare specimens of a slender elongate species witb a 
rather large aperture occur in th" nearshore zOlle. 

Gmus Virgulina d'Orbign\, 1820 


Vi-rgulina (Virglliinella) pertlisa Rems 


Plate 8, fignre '7 


Virgll/il/(/ perluJO REteSS, 1860, :\kad. Wiss. \Vien, Sitz­
ung,ber., v. 42, p. 362, pI. 2, lig. 16.-RcseELI.I, 
1952, Riv. it"liana paieontologia e stratigr,llia, v, 5N, 
no. 2, p, 46, pI. 2, lig, I L 

!'irgll/il/a (Virgil/iI/ella) pertllJ(I REns, ('l:SIl~lA!,;, 

1937, Cushman Lab. Foram. Research Spccial Pub, 
9, p. 31, pI. .~, figs. (,-'J.-BRAMLETrE (ill WOODRI"'; 

and BRAMLETTE), 19511 (1').'1), U. S. Geol. Survey 
Prof. Paper 222, p. ~!\, pI. 22, fig. (,.-MARKS, 1952, 
Geologie en l\lijnhollw, n. ser., no. ~, p. 6, pI. I, figs. 
15, 1(,. 

!'irgll/iJlella perlusa (Rass). TEN J)A1\I and REII' ­

IIOLll, 1942, l\leded. Ceo\. Stichting, ser. C- V, no. 2, 
p. K2, pI. 5, fig. 10. 

This species was described from the l\iiocene of 
Germany and Pliocene of Belgium and has been re­
corded from the Miocene of Italy, Egypt, Algeria, and 
the N'etherlands, and the \Iiocene and Pliocene of 
California. Two very similar (or possibly identical) 
species, V. glIJllfTi Cushman and Pontoll and V. mio­
cel/iCi/ Cushman and Ponton, were described and re­
corded from the Miocene of the southeastern United 
States (Florida, \Iaryland, Louisiana). 

Because of the presence of sutural bridges, these 

three species are set apart from Virgil/ilia as the 

subgenus Virgil/iI/ella. This appears to he the first 
record of this suhgenus in the Recent. They arc found 
fairly abundantly in the offshore zone and are nearly 
transparent and exceedingly fragIle. 

Through the courtesy of .'vIi" Dora Gutierrez of San 
.'vlarcos University, Lima, Peru, the senior author has 
seen Recent specimens of Vir~lI/iJ/cI/a from two locali­
ties on the Pacific coast of PCflI, as follo",s: () meters, 

ncar San Lorenw Island, Callao; and 12 meters, Pucu­
sana, south part of Lima. Thi, subgenus llIay be looked 
for in additional Recent colleniolls. 

VirglllillOl punctata d'OrhU,;ll\ 


Plate K. ngnre S 


j'irgillill{/ p!liI,'lala n'ORBI(;"IY, 1;':39 , (ill HE LA S~CRA), 

1I1stoire physique, politiqlle l't narurellc .Ie I'll" de 
Cuba. Foramin,fercs, p, 1.1'!, pI. I, figs. 3~, 3<';. 

G<:llm Bolivina <I'Orbigny, 18)<) 


Bolivina barbata I'hlcger and I',nkcr 


Plate b. figure 25 


Bu/iuina uar/Jala "HUGER and PARKER, 1951, Geol. 

SoC, America :'lc111. 46, pt. 1, p. 13, pI. (), figs. 11, 13. 

Bolivina d. B. di/forlllis (W ilIialllsoll) 


Plate 8, fignr<: 26 


B()/ivina di/i()nnis (WILLIAMSON), CUSllMA"I, 1937, 

Cushman Lab. Vuram. Research Special Pub. 'i, p. 
I()", pI. IS, figs. 13-17. 

Bolivina gocsii Cnshman 


Plate 8, figure 27 


Boli"illa go;;.,ii CUSHl\IAN, 1937, Cushman Lab. Foram. 


Research Special Pub. V, p. 154, 111. IH, fig. 2~. 

Bolivina h:lstata I'hlcger and Parker 


Plate 8, 17 


Bu/ivina has/ala PHI.E';ER and PARKER, IVSI, Geol. Soc. 

America Mem. 4(" pt. 2, p. 13, pI. 6, figs. 18, IV. 

Bolivina inllata I !croll-Allen and Earlaml 


Plate 8, lignres 32-34 

Ro/i"ina in/lala HERON-ALLEN <lnd EA1U.ANlJ, 1')13, 


Royal Irish Acad. Proc., v. 31, pt. 64, p. 68, 1'1. 4, 
figs. 16-1 '). 

Bolivina lowmani Phlcger and Parker 


Plate 8, figure 18 


Bo/ii'illa "iCCllJalil PHLECER and PARKER. 1')51, (;<'01. 


Soc. America J\lcl11. 46, pI. 2, p. 13, 1'1. 6, figs. 20, 2 L 

Bo!i"illa plicatella Cushman \';1r. IIIcra 

Cn;,hmall and Ponton 


Plate 8, figure 30 


B()/i-i'illa p/il'lIl!'/la CUSHMAN var, IJINa ('1'SIlMAN and 
PONTON, 1')32, Florida (,col. ~ur\'ey Bull. V, p. 82, 
pI. 12, fig. 4 . 

Bolivina pselldoplicata I Icron-.\llell and l':arlalHl 


Plate 8, figure 28 


B()/it'ina pJ'l'uti()piicala HERO:>l-ALLEl' and EARI.AT'll, 


1')30, Royal I\licros. Soc. Jour., v. 50, p. 81, pI. J, 
figs. 36-4ll. 

Bolidll<l psclld(lplIuctata lliiglnnd 

Plate S, figure II 
Bo/ir,jlla pJ,"(/t,p"llclata Hii(;I,CI'D, 1947, Zoo!. Bidrag 

Uppsala, \'. 26, p. 273, pI. 24, fig. 5: pI. .12. figs. 2.1, 
14; text figs. 2sll, lSI, 2~7. 



H()livill~ plIlchdla (d'Orlllf;lI)' I \'If. primitiva Cmlllll<lll Bolivina snbaenaricnsis Cmhm311 

Plate K, figmcs <), 10 Plate fI, figllfc, 19, 20 

B;;:i~'illa 	 pulchclla (I)'()~BICKY ) \·ar. pr;lIIiti~'a Ct:SH­

MAN, J'j30, Florida Gl'o\. Survey Bull. -i, p. -i7, pI. l:i, 
fig. 12, 

The tYPical lorm of thIS speCIes is found 111 Recent 

\Vcst Indian material. This variety, described from 

the Mioccne of Florida, is distinguished in having the 

initial triserial stage making up a larger proportion of 
the tesf than it ,kes in the typical form. The Gulf of 
Paria specimens appear to belong- tu the variety, as do 

also other Recent specimens previollsly recorded from 

the Gulf of J\lcxico, l\lississippi Sound, and the Texas 

coast. 

lklivillu spathulata (\\'illialllsoll) 


I'late S, figurcs 22, 23 


B;;Ii~'ill(/ -,patillda!a (\\·ll.UA~ISO~). (\;SH.1\IAN, 1937, 

Cushman 	Lab. Foram. Research Special Pub. 'J, p. 
162, pI. 15, fig;;. 20-2-t. 

Bolivina strintuln Cnshm<ln 


Plate K, figurcs 12-16 


fJoliZ!11i1l siriaill/a CVSIIMA", 1937, Cushman Lah. 


]imam. 	Researcll SpeCial Pub. 'J, p. IS-i, pI. 1;-\, figs. 
30, J 1. 

Boli,'1I1a subal'lIariCIIJis CCSIIMA", 1937, Cushman 

-Lab. Foram. Research Special Pub. 9, p. 1S5, pI. l~, 
111'8. 26-28. 

Bolivina subexcavnta Cu,lnnan and \Yickcndcn 


Plate S, fignrc 29 


Bo/i"ilill Sit 1){'xC(I 'i.'ala CCSIIMAN and WICKEN!>EN. Cusn­


MAN, 1937, Cushman Lah. Foram. Research Special 

Pull. 9, p. 1311, pI. 18, fig. 33. 

Bolivina tongi Cushman 


Plate 8, fignrc 21 


Bo/ii'ina tongi CUSHMAN, 1').l7, Cushman Lab. FOf<III1. 


Research Special Pub. 9, p. 92, pI. 12, figs. 7, 8. 
Although Boiivilla IOllgi apparently has not previ­

ously heen recorded ffflm Recent sediments, specimens 

l!1 the nearshore zone seem to belong in this species 

which is known from numerous localities in the area 

frolll Mexico and tne Gulf Coast to tne VI'est Indies 

and Venezuela, in strata of Oligocene to Pliocene 3gC. 

Bolivina tortuosa Bradv 


Phlte 8, figure 24 

Bo/ivilla tortuosa BRAf)Y, Ix8-i, C/wilcllgcr Rept., Zo­


ology, v. 9, p. -i2(), pI. 52, figs. 31-H. 

EXPL\:\.\TIO'-; OF PLATE 11 
FORAilllNIFFRA (ROTAJ.IIDAF, j)ISl'ORBlIlAE, CYl,jIlAI.OPORIIlAE, CASSlIll.a.INIIlAE, and CIIlLOSTOMEJ.I.IDAE) 

Ia, Dorsal views; I), ventral views; c, peripheral views I 
PACE 

I. 	 RolsiJaliJellia miJ/wlIsl'lli (Cushman amI Bermudez) 39 
Cushman Coil. No. ()-iH-ii'i, X 75. Offshore zone. 

2. 	 Sireb/us ad-vellllS (Cu;;hman) 38 
Cushman CoIl. 1'\0. M7l0, X 75. Nearshore zone. 

3. 	 Streb/u;'? sp. 1\ 38 
Cushman CoIl. No. 6471t;, X 7S. 1\earsh,)re zone. 

-i. 	 Caneris .ra,gra (d'Orhigny) 37 
Cushman ColI. :\0. 64I\H, X 75. Offsnorc zone. 

5. 	 CYToidilla sp. ;\ 37 
Cushman Coil. 1'\0. MiI-i.\, X 125. Olfshore zone. 

b. 	 J:'pollides? sp. ;\ 37 
Cushman ColJ. \0. 647()(), X 150. :"':earshorc zone. 

7,~. 	 Hcrul/ailel1ia lingulala (Burrows and Holland) 37 
7, Cushman Coil. ''In. 6-i707, X 7~; 8, Cushman ColI. 1'\0. (,HOg, X ')1). Nearshore zone, 

9. 	 Cym/;a/oporella (Cushman) 37 
Cushman ColI. 64709, X 6(l. Nearshore zone. 

\11. 	 CassiduiillG sp. ;\ 40 
Cushman Coil. l\o. MKS';' X 150. Otfshore zone. 

11. 	 Can/duJina sp. B 40 
Cushman Coil. t\o. (,-il"(" X 12~. Otfshore ZOlll'. 

12. 	 Cassie/lilii/oitio sp. A -i0 
Cushman Coil. 1'\0. G-t7.17, X ISO. Nearshore zone. 

13. 	 fpi.'I,,,"iil"iill sp ..\ -iO 
C."hll1;tn C"II. No. (]-i7.iX, X I1S. \l';!rshorl' wile. 

l-i. 	 Sphl/l·",idiilfi /"d/nidt'J d'Orbigny 4H 
(""hm;!11 Coil. No. ()-i73'J, X 7, . .Nearshore zone. 

(3-\) 
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Bolivina variabilis (\Villiamsol1) 

Plate.: 8, fignrc 31 

Bolivina 	variabiiiy (WILLIAMSON). CUSHMAN, 1937, 
Cushman Lab. Foram. Research Special Pub. 9, p, 
158, pI. Iii, figs, 6, 12-14, 

Bolivina 'p. ;\ 

Plate 8, fignres 35, 36 
Rare specimens in the nearshore and offshore zones are 

translucent, densely perforate, moderately compressed, 
and very faintly striated over the initial portion, 

CellllS LOXOstOllllllll Ehrenherg, 1854 


LoxostOlllUlll hiwanneellse llowe 


Plate 8, figure 37 


Lux()s/()lIla hiwanneellye HOWE, 1930, Jour. Paleontol­

ogy, p. 329, pL 27, fig, 7, 
Rare specimens appear to he identical with this Oli­

gocene speCies, 

LoXDstOlllllnI mayori (Cushman) 


Plate 8, figure 38 


Lox()storna mayori (CUSHMAN), CUSHMAN, 1937, Cush­

man Lab, Fora1Il, Research Special Pub. 9, p. 195, 
pI. 22, figs. 16-2l. 

LOxostollllnn porrectul1l (Brady) 


Plate 8, figure 39 


Loxostorna porree/urn (BRADY). CUSHMAN, 1937, Cush­


man Lab. Foram. Research Special Pub, 9, p. 190, 
pI. 22, figs. 7-10. 

CellllS Uvigerina d'Orhigny, 1826 


Uvigerina peregrina "ar. parvula Cushman 


Plate 9, figures I, 2 


Uvigerina peregrina var, p/lr'i)uia CUSHMAN, 1923, U. S. 

Natl. Mus. Bull. 104, pt. 4, p, 168, 1'1. 42, fig. 11. 

Genus Hopkillsina 110\\,(,; and \VaJlacc, 1933 


Hopkinsina pacifica Cushman 


Plate 9, figures 3, 4 


Hopkinsina pacifica CUSHMAN, 1933, Cushman Lab. 


EXPLANATION OF PLATE 12 
FORAMINIFERA (GUJB1(;ERINIDAE, GLOBOROTAl.!IIlAE and A:;OMALlNIIlAE) 

Ia, Dorsal views; b, ventral views; 
F«;(;RE 

1. 	 Glotigerinrz bulloides d'Orhigny 
Cushman Coil. No, 64857, X 60. Offshore zone, 

2,3. cf. G. Natland 40 
Cushman 64858; 3, Cushman Coli. No, 64859, X 125. Offshore zone. 

4, Globigerirw? sp, A 4() 
Cushman Coli. No, 64740, X 125, Nearshore zone. 

GlobigerinoideJ rubra (d'Orlllgny) 40 
Cushman ColI. No, 64860, X 6{), Offshore zone. 

Stlcculifera (Brady) 40 
CoiL No, 64861, X 75, Offshore zone, 

7, 	 Clobigerinella 40 
Cushman Offshore zone. 

8. 	 Globorottllia menardii (d'Orhigny) 41 
Cushman Coli. No. 64863, X 55, Offshore zone, 

9, 	 Lalicarillina sp, A 41 
Cushman Coil. No. 64741, X 125, Nearshore zone. 

10. 	 Ptllmerinella/Jaimcrae Bermudez, 41 
Cushma~ ColI, No, 04742, X 1i0. Nearshore zone. 

II. 	 Ci/;icides lohaluluJ nValker and Jacob) 41 
Cushman Coli. No, 64743, X 90, Nearshore zone, 

Montfort ' 41 
No, 64744, X 125, Nearshore zone. 

13, 	 Cibicides cf, C. roberu,mianus (Brady) 41 
Cushman ColI. No. 64745, X 75, Nearshore zone, 

14. 	 Cibicides sp, A 41 
Cushman CoiL No, 64741i, X 125, I\'earshore zone. 

15, Cibicides? sp, B 	 ,il 
Cushman CoiL 1\'0, 64747, X ISO. Nearshore zone, 

Iii. lI(111'Zmcai(l cL FI, slra/tIJlli (Applin) 41 
Cushman Coli. No, 1i474R, X 125, l'\earshore zone, 

17, Cibiciddla sp, A 	 41 
Cushman ColI. No. 64749, X 125, Nearshore zone. 

peripheral views] 

(i, 

12. 
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Foram. Research Contr., v. Y, pt. 4, p. 86, pI. 8, fig. 

16. 
f{op!cilli-ina 	 pacifica var. atlantica CUSIIl'vIAN, 1944, 

Cushman Lab. Foram. Research Special Pub. 12, p. 

30, pI. 4, fig. 1. 
f{op/,j,uiJla pacifica atlantica CUSHMAN. PARKER, 

19.'2, Mus. Compo Zoology Bull., V. 106, no. 10, p. 

451, pI. 4, figs. 14-16. 

This species has been reported frOI]1 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 !nay 

be between the Atlantic and Pacific specimens as 
worthy of subspecific rank. 

Gellus Al1gulogerilla Cushman, 1927 


Angulogerilla occidentalis (Cushman) 


Plate 9, figures 5. 6 


AI!!;u/ogeriua occidentalis (CliSHMAN). TODD (in 

CUSlIMA:.l and MCCULLOCH), 1948, Allan Hancock 

Pacific Exped., v. 6, no. 5, p. 291, pI. 36, fig, 4. 

GeUllS SipliogellerillH Sehlumberger, 1883 


Siphogenerin;} raphana (Parker and Jom:5) 


Pl;ltC 9, figure: 7 


Uvi~cl'il/a raphal111S PARKER and JONES, 

Ig('5, Philosophical Trans., p. 364, pI. 18, figs. 16, 17. 

GCIlUS Si1'hol1odosarrd Silvestri, 1924 


Siphonodosaria matallzana (Palmer and Bermudez) 


Plate 9. figure 10 


EI/ipJol1odosariai' ma!all:ana PALMER and BER:'vlUDEz, 


1936, Soc. cubana hist. nat. Mem., v. 10, no. 5, p, 


298, pI. 18, fig. 12. 


Rare specimens in the nearshore zone seem to be 


identical witb this species described from the Oligocene 

of Cuba. 

Siphonodosaria recta (1'<11111cr and Bennudcz) 


Plate 9, fignrcs 8, 9 


Ellipsoliodosaria recta J'ALlvIER and BERMUDEZ, 1936, 

Soc. cuilana hist. nat. 'vlem., v. 10, no. 5, p. 297, pI. 

18, figs. 6, 7. 

Si1'hollodosaria S1', A 

Plate 9. figure 11 

'I'll<' single speCimen figured may represent an un­
described species. 

Siphollodosmia? sp. 13 

Plate'). ligure 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. 

GellllS Fissurilla Rellss. 1850 

Fissuriua agassizi Todd and Bronnimallll, n. sp. 

Plate 9, fignre 14 

Test small for the genus, inflated and circular in sec­
tion in the lower part, the upper part bluntly pointed 

and compressed. ,"Val! calcareous, finely perforate, 

smooth, nearly opaque. Aperture a long and narrow 

slit 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 Coli. No. 64843) from the off­

shore zone (2-18 fms.), eastern Gulf of Paria, Trini­
dad, B. W. I. 

This species is close to FisJurina laevigala Reuss but 

is a more globular form with the compression not ex­

t(~nding below the middle of the test. In addition, the 

present species has it much longer aperture that ex­

tends downward on each side of the apertural end. 

li'issurina fiilltii (Cushman) 


Plate 9, figure 13 


Lagena orbignyana (SEGUENZA) vaL flintii CUSHMAN, 


1922, U. S. Geol. Survey Prof. Paper 129-F, p. 129, 
pI. 29, fig. 11. 
This species described frol]1 the Oligocene of Missis­

sippi OCCllfS in the offshore zone in typical form, with 

the central transparent part of the chamber wall 

marked by large and widely spaced perforations. 

Familv ELLIPSOIDINIDAE 

Cenus Plenrostomella Reuss, 1860 

Pleurostomella sp. A 

PIa tc 9, figure 1 5 

Rare specimens of a slender species were found III 

the nearshore zone. 

FHll1ily DISCORBIDAE 

Genns Rosalina d'Orbigny, 1826 

[n this genus. as typified by its genotype ROJaiina 

globularis d'Orbigny, are included many of the species 

formerly placed in Discorbis. 

Rosalilla floridana (Cushlllan) 


Plate 9, figures J6-21 


Di"c'orhiJ floridalla CUSHMAN, 1922, Carnegie Inst. 

\\>ashingtoo Pub. 311, p. 39, pI. 5, figs. 11, 12. 
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Ros<JIinu sagrai Todd and Brounim3nn, n. sp. 

Plate 9, fignre 22 

Test minute for the genus, close-coiled and high­

spired, test composed of about 3 whorls, umbilicus 
sl'ghtly depressed, periphery rounded, not lobulate. 

Chambers numerous, about 7 comprising the last 

whorl, slightly inflated ventrally, Sutures indistinct, 

flush, curved and strongly obliqne 011 the dorsal side, 

sli!:htly indented ventrally. Wall calcareous, distinctly 

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 (U5 mm., height n.12-0.IS mm. 

Holotype (Cushman Coli. No. 647(4) from the near­

shore zone (0-2 fms.), eastern Gulf of Paria, Trinidad, 
B. \V. I. 

This minute species is distinguishable by its hi!:h­
spired test. It differs from EpoJ1ides t"midl/lus (Brady) 

in the chambers heing less inflated and in lacking the 

brown color of the early part of the test. "Discorbis" 

bl!lboJa Parker is simiblr but has fewer cbambers per 

whorl and a larger aperture. 

Genns Diseorbis Lamarck, 1804 
The nature of this !:enus, as typified by its geno­

type D. vesiculariJ Lamarck, needs clarification. Pend­

Ing further study, two species are tentatively placed 

here. 

Discorbis? aguayoi Bermudez 


PIate 9, figure 24 


f)iscorbis aguayoi BE 1t:\.1UllEZ, 1935, Soc, cubana hist. 


nat. Mem., v. 9, p. 204, pI. IS, ll!:s. 10-14. 

DiJcorillopsiJ' vadescens Cl'Sm,lAN and BRONNlevlANN, 

1948, Cushman Lab. Foram. Research Contr., V. 24, 
pt. 1, p. 20, pI. 4, figs. 9, 10. 

Discorii1opsis is an arenaceous genus (Loeblich and 

Tappan, 1953, p. 117) and hence not available for this 

calcareous species. The spongy mass of shell material 

on the ventral surface sllg!:ests a relationship to the 

genus TrichohyaluJ' (Loeblich and Tappan, 1953, p. 
116) but comparison of types seems to eliminate this 

possibility. We prefer to retoin this species question­

ably in Discorbi.\'. 

Besides occurring in the mangrove swamps, the 8pe­

also is known from off the north coast of Cuba 

and in marshy areas in the yicinity of San Antonio 

Bay, Texas. 

Discurbis? sp. A 

Plate 9, figure 23 

The sin!:Ie specimen figllfed is densely perforate dor­

sally, but the "entral surface is of relatively smooth, 

clear shell material. The inner entis of the later Vell­

tral sutures are irregnbrly curved and there are sup­

plementary openings under the inner ends of the 
cham hers. 

GenllS Caneris Montfort, 1808 


Cancris sagra (d'Orbigny) 


Plate II, figure 4 

Rotaiilla sagra ll'ORBIGNY, 1839 (in m; LA SACRA), His­


toire physique, politique et !lottlrelle de rile de 
Cuba, Foraminiferes, p. 77, pI. 5, figs. 13-15. 

GellllS Gyroidiu<I d'Orhignv, 1826 


Gyroidina sp. A 


Plate II, figmc 5 

A minute species, as illustrated, ocellfs fairly COlll ­

monly in the offshore zone. 

GUll1S Eponides 1\lontfort, 1000 


Eponides? sp. A 


Plate 11, figure 6 


This minute rotaliform species has insufficient ma­

terial to permit complete identification. 

GellllS Heronallenia Chapman and Parr, 1931 


Herollallenia lingulata (Bnrrows anel Hollalld) 


Plate 11, figures 7, 8 


Di.rcorbina lil/gu/ala BURROWS and HOLLAND, I H96, 

(in JONES), Foraminifera of the Crag, pt. 3, p. 297., 
pI. 7, fig. 33. 

Ilcl'OlIallenia iinguiata (Bl'RROWS and HOLLAND). 

CUAPlI1AK, PARR, and COLLlKS, 1934, Linnean Soc. 

Jour., Zoology, v. 3H (no. 262), p. 564, pI. 8, fi!:. 11. 

This species was described from the Pliocene of 
England and has been recorded in the late Tertiary 

and Recent, particularly from Australia. 

Family Cyt-.m.\LOPORIDAE 

Genus Cymbaloporetta Cushman, 1928 


Cvmb,J1Gporetta bradyi (Cushman) 


Plate II, 9 


Cy m.balopora poeyi (lJ 'ORllIGK¥) var. bradyi Cu Sll-


MAK, 1915, C. S. I'\atl. Mus. Bull. 71, p. pI. 10, 
fig. 2; pI. 14, fig. 2. 

Family ROTALillHE 

Gelllls Streblus Fischer, 1817 

Only one form, of those here referred to the !:cnus 

Slrcblus, posse"es a well developed umbilical plug. 

Because of the lack d this feature in the remaining 

speCies, their assignmeJlt to this genus may appear to 
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be questionahle. They are, however, retaliled in Stre­

b/".,· hecause examination of several large series of 

Sf r{'hilu bt'(wrii (the genotype of the genus), from 

Rimini and from other localities, shows complete gra­

dation from the smalt, thin-walled tests with few 

chambers and no umhil:cal plug to the typical, large, 

heavy-walled specimens with many chamhers, limbate 

slItures, the umbilIcus filled with an irregular lTlass of 
shell material, and with rough limhation and beading 

on the ventral side. An example of such gradatIon is 

illustrated hy a series of specimens from Rimini by 

Cushman (1'J21l, pi. E), figure 3 being representative 

of the type of Streb/u.> that is predominant in the Gulf 

of Paria. I t seems likdy that limiting ecologic'll factors 

prevent the development of the large, heavy-walled 

specimens of Strch/".f, such as those illustrated ill lig­

ures (, and 7 in the above-l11entioned series. That un­

usual ecological conditions do prevail is apparent frol11 

the dwarf size and fragile tests of many of the other 

S1' ec ies jl resell t. 

Strcblns advcl1us (Cushman) 


Plate I I, tlgllft' 2 


DiJeorbiJ' ad:'{'JlQ ('t:SHMAN, 1'.122, Carne~ie lnst. Wash­


ington Pub. 311, p. 40; 1931, (J. S. Nat!' Mus, Bull. 

104, pt. ~, p. 13, 1'1. 2, Jig, 8. 
This species was desffibed from and reported as 

common in tht' Tortugas region off Florida, 

StrcbIns beccarii (Linnl') val. sobriua (SlllIpad) 


Platc 1U, figurcs I, 2 


Rolalia bt'(·,.tlrii (LINN[:) vaL soiJrilla SHl:I'ACK, l()H, 

;\m. ,vIliS. Novitates, no. 737, 1'. 6, pI., fig. 4. 

Strcblus beccarii (Linne) vaL tepida (Cnshlllan) 

Phttc 10, figures 'i-II 

Rota/ia beccarii (LINNE) var. tepida CCSll'v1AN, 1926, 

Carnegie Inst. Washington Pub. 344, p. 79, pI. I. 

This vanety, showing a wide range of variation in 

size and shape, is the most abundant representative of 
the genus in the Gulf of Paria. It was described horn 

shallow waters off Puerto Rieo, 

Streblus beccarii (Liulle) variant 

Plate 10, '3 

Rare sp~C(lllens, as illustrated, seem to h~ related to 

Slrehl"J Do-carii and may he il1t~rmt'diate hetween the 

\'aricti~s J()};rina :md tepida. 

StreblllS limnetes Todd and BWlll1imm1ll, 11. sp. 

Plate I (), Ilgun: i 
rest c.,l(lpresscd, compo,,'" of a hom 2!! whorls, 

periphery round",l, little if at :dl lobulated; chambers 

few, 6 or 7 comprising the adult whorl, not inflated; 

sutures distinct, neither raised nor depressed excC[lt 

toward their inner euds on the yelltral side where they 

become increasingly incised; wall calcareous, smooth, 

transluccnt, finely perforate; aperture a low, donga te, 

;Ift'hed 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 "mure. 

Diameter 0.32-0.42 mm., thickness 0,12-0,15 III Ill. 

Holotype (Cushman Coil. No. (4633) from the tidal 

zone, mangrove swamp between St. Mary's and Cali ­

fornia, west coast of Trinidad, 

This species differs from Strebl"s beccarii (Linne) 

and its varieties in being more compressed, in having 

an entire and not lohulated periphery, in having fewer 

chambers, in the umbilical area lacking an umbilical 

pillar or pillars and being more nearly dosed, and in 

the wall being thin, smooth, and translucent on both 

dorsal and ventral sides. The species somewhat re­

sembles StrebluJ f/evells;s (Hofker) bur is not rough 

over the inner ends of the chambers nn the ventral 

side, nor does it have as much of an opening into the 

umbilical area as S. !levellsis. 

In the Gulf of Paria S. lilllllelcs, n, "1'" appears to be 

conJined to the tidal zone, as it was found only in the 

mangroye swamps. The same form was found on the 

southern ~ew England coast in Long Island Sound, 

Gardiner, Bay, and Buzzards Bay, and called Ro/aiia 
beaarii (Linne) var. Jobr;lIa (Shupack) (Parker, 

1952b,]1. 457, pI. 5, fig. 7). It also occurs on the south­

west coast of Texas, in San Antonio Bay and environs, 

where it was tailed "Rotalia" heccarii (Linne) variant 

C (Parker, Phleger, and Peirson, ]953, p, 13, pL 4, 
figs. 29, 3D). A very similar, perhaps identical, species 

is reported from Barnstable Marsh in Cape Cod Bay 

under the name of Valndineria sp. (I'hleger and Wal­

ton, 1950, p, 2RI, pi. 2, fig, 22). 
The species is distinctive in its compressed and 

smoothly compact test and should prove to he a (,oDd 

indicator of swampy and marshy environments, 

Strcblus pallciloculatus (l'h1cgcr and Parker) 


Plate 10, 12 


"Rotalia" pal/eilott/la fa PllLE(;ER and PARKER, 19.51, 


Geol. Soc. }\lllerica 1\["111. 4(" p. 23, pl. 12, fi~s, 8, 9, 

-PARKER, PIIl.EGER, and PEIRSON, 1953, Cushman 

Found. Foral11. Research Special Puh. 2, p. 13, pI. 4, 

fip;s,3C37. 

Strcblus? ,p, . \ 

Plate II, 3 

This species is characteristically plano-convex with 

the dorsal side l'fll1VeX, The wall is densely perforated 

hy rather coarse pores !!iving a granular appearance to 

the surface of the test. The dorsal sutures are lil11bate 
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and in some specimens the earlier ones are raised; the 
ventral sutures are incised. The umbilicus is occupied 
by one large or several small pillars. The generic as­
signment is questioned because of the peculiar appear­
ance of the waIL 

Genus Rolshausellia Berllludez, 1952 


Rolshausellia rolshauseni (Cushman and Bermudez) 


Plate II, figure 1 

Rotalia rohhallseni CUSHMAN and BERMUDEZ, 1946, 


Cushman Lab. Foram. Research Contr., v. 22, pt. 4, 
p. 119, 1'1. 19, figs. 11-13. 

Fmnilv ELPIIJDIlDAE 

In the light of Wood's (1949, p. 249 and 251) studies 
of wall structure as observed in polarized light and 
Smour's (1955, 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. 

Genns Elphidiull1 1\ lontfort, I SOS 


Elphidium advcllum (Cushman) 


Plate 6, figures ;-7 


E1phidi!l1I! ad'1.'enUln (CUSHMAN). CUSHMAN, 1939, 

U. S. Geo!. Survey Prof. Paper 191, p. 60, pI. 16, figs. 
31-35. 

ElphidiuJI] discoidalc (d'Otbigny) 

Plate 6, figures 8, 9 

Riphidiurn discoidale (n'ORBIGNY). CUSHMAN, 1939, 
G. S. Geol. Survey Prof. Paper 191, p. 56, pI. 15, 
figs. 5-7. 

ElphidilllU excavatnJll (Tcrquem) 

Plate 6, figures II, 12 

Efpizidium excavatum (TERQUEM). CUSHMAN, 1939, 
G. S. Geo!. Survey Prof. Paper 191, p. 58, pI. 16, figs. 
7-12. 

Elphidinlll hispidullllll Cushman 

Plate 7, 
Elphidium iziJ'pidululn CUSH?vlAN, 1936, Cushman Lab. 

Foram. Research Contr., v. 12, pt, 4, p. 83, pI. 14, 
lig. 13. 

Except ill 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. 

Elphidinlll inccrtullI (\\' iUiamson) 
\aT. clavatilIII Cl1$hm:Jn 

Plate 6, fignre 1n 
Eiphidillli! illcertliJil (WlLLIAMSON) var. cia·va/lIl1l 

CUS1IMA/'.. CUSHMAN, ]')·H, Cushman Lab. Foram. 

Research Special Publ. 12, p. 25, pi. 3, figs. 32, 33.­
PARKER, 1952, Mus. Compo Zoology Bull., v. 106, no. 
9, p. 412, pI. 5, figs. HI, 11. 

ElphidiulII kngleri (Cushman and Bronuirn3UI1) 

Cribroelphidium kugleri CUSHMAN and BRONNIMANN, 
1948, Cushman Lah. Foram. Research ContL, v. 24, 
pt. 1, p. 18, pI. 4, fig. 4. 

ElphidiullI limosulIl (Cushman anel Bronllimann) 


Plate 6, figure 13 


Cribroelphidium linu)J'um ClSHMAN and BRONNIMANN, 

1948, Cushman Lab. Foram. Research Conn., v. 24, 
pt. I, p. 19, pI. 4, fig. 7. 

Eiphidilllll poeyaulIlIl (el'Orbigny) 


Plate 7, figures 2-4 

Elphidium poeyanum (D'ORBH;NY). CUSHMAN, 1939, 


G. S. Genl. Survey Prof. Paper 191, p. 54, pI. 14, figs. 
25,26. 

ElphidillllJ sagrum (c1'Orbigny) 

Plate 7, figure 5 
Elphidium sagr1lm (n'ORBIGNY). CUSHMAN, 1939, U. 

S. Geol. Survey Prof. Paper 191, p. 55, pI. 15, figs. 
1-3. 

ElphidiulIl salsulll (Cushman and Bronnimanl1) 

Cribl'oelphidium salsurl! CUSHMAN and BRONNIMANN, 
]948, Cushman Lab. Foram. Research ContL, v. 24, 
pt. I, p. 19, pI. 4, fig. 6. 

Elphidiulll translucens Natlancl 


Plate 7, 6 

Elphidiu1n Iransl/icens NATLANIJ, 1938, Scripps Inst. 


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

Elphidiulll trillitatcIlse (Cushman and Brollni1ll3nn) 


Plate 7, figure 12 


Cribroelplzidium trinitatel1sis CL'SHMAN and BRONNI­

MANN, 1948, Cushman Lab. Foram. Research Cootr., 
v, 24, pt. 1, p. 20, pI. 4, fig. 8. 

Elphidiulll tUlIlidum Natlauel 


Plate 7, figures 7-9 


Elplzidium tumidllm :JATLAND, 1938, Scripps Inst. 

Oceanography Bull., tech. seL, v. 4, no. 5, p. 144, 
pI. 5, figs. 5, 6. 

Elphidium vadescens (Cushman and Bronnim<lllll) 


Plate 7, figures 10, 11 


Cribrnelphidium vade..c""J Ct;SlI?vlAN and BRONNI­
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MANN, 1940, Cushman Lab. Foran!. Research Contr., 
v. 24, pt. 1, p. 18, pI. 4, fig. 5. 

Elphidiulll sp. A 

Plate 7, figure 13 

This is a compact, closely coiled biconvex species 
that show> no tendency toward inflation of chambers. 

Eiphidilllll sp. B 

Plate, 14 
This species is characterized by an umbilical knob 

on each side of the test, and by narrow, inflated, 
curved chambers. 

ElphidiUlll sp. C 

Plate 7, figure I;; 
This species has a very thin, smooth, and translu­

cent wall. The chambers are slightly inflated and the 
periphery is rounded. 

Family CASSlDlJLlNlDAE 

Genus Cassidlilina d'Orhigny, 1026 

Cassidulilla sp. A 

Plate II, 10 

This very minute species (OJ2 mm.) is compressed 
but has a rounded periphery. 

Cassiduliua sp. B 

Plate 11, figure II 

This is another minute species (OJ7 mm.), also 
compressed, but with an angular periphery. 

Gelll1S Cassidulinoides Cushman, 1927 
Cassidulinoides sp. A 

Plate II, figure 12 

The specimen figured is light brown and shows 
darker brown spots, as illustrated, but petrographic 
~xalllinati()n of it and a lighter colored specimen shows 
them to be not aggiutin<l ted. 

GellUS Epistominella 1lusezim<l and l\laruhasi, 19++ 

Epistominella sp. A 

l'latc 11, figure 13 

The nature of the aperture places this species in 
Epistolllinella. Material is too rare and poorly pre­
served to permit further identification. 

Family CIllLOS'IOl\IELLlDAE 


CCllUO Sphaeroidinu c]'()rbigny, 1826 

Sphaewidillu hulloides c!'Orhigny 


I'Lite II, 14 


Sphaeroidi"tI iJl(I!oid,'Y ll'ORIlH;"Y, lR26, Annales SCI. 


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 
111111.) but otherwise typical. 

Family GLOBlGERINlDAE 

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 '\;[outh by 
ClIrrents that branch off from the North Equatorial 
Cnrrent to enter the Gulf of Paria. 

Genus Globigerilla d'Orbigny, 1826 


Globigerina bulloides d'Orbigny 


Plate 12, figure I 

G/obigerilw bull()ides V'ORBlC:<Y, 1826, Annales SCI. 


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

Clobigerina d. G. quillqueloba Natland 


Plate 12, figures 2, 3 


Globigeril1a quinque!oba NATLANlJ, 1938, Scripps lnst. 

Oceanography Bull., tech. seL, v. 4, no. 5, p. 149, pI. 
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 Cushman, 1927 
Globigerinoides rubra (d'Orbigny) 

Platc 12, figure 5 

Globigerina rubra V'ORBIGNY, 1839 (ill DE LA SACRA), 

Hlstoire physique, politique et naturclle de l'ile de 
Cuba, Foraminifcrcs, p. 82, pI. 4, figs. 12-14. 

Clobigerilloides saeeulifern (Brady) 

Platt' 12, figure 6 

Globigerina Ja.ccuii.iera BRADY, 1884, Challenger RepL, 
Zoology, v. 9, p. 604, pI. 80, figs. 11-17; pI. 02, fig. 4. 

Gcnus Globigerillella Cllshman, 1927 


Globigerim.lla aequilateralis (Brady) 


Phltc 12, figure 7 


Globi[!,aina aeqllilatcraii.r BRADY, I~B4, Challenger 
Repr, Zoology. v. 9, p. 605, pI. SO, figs. 18-21. 
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1·'<1lllilv GLOBOROTALIIDAE 

Genus Globorotalia Cnshman. 1927 

Globorotalia menardii (d'Orhigny) 

Plate J2, figure 8 

Notalia mellardii ll'ORBl(;~Y, 1820, Annales SCI. nat., 
tome 7, p. 273, Modeles no. 10. 

Family ANOl\I;\LINlDAE 

Genus Laticarinina Galloway and 'Visskr, 1927 

Latiearinina sp. A 
Plate 12. figure 9 

The rare specimens found all appear to be immature, 

and the peripheral keel, usually transparent, is opaque, 

Genus Palmerinella Bermudez, 1934 


Palmerinella palmeme Bermudez 


Plate 12, figure 10 


Palinerillelta pa/merae BERMUI>E7., 1934, Soc. cubana 

hist. nar. Mem., v. g, no. 2, p. 84, text figs. 1-3. 

GcnllS Cibicides i\lontfort, HW8 
Cibicides lobatulus ('''alker ,mel Jacoh) 

Plate 12, figmc II 
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 refulgells Montfort 


Plate 12, fignrc 12 


Cibicides reiulgens MONTfORT, 18()8, Conchyliologie 

systematique, v. 1, p. 123, 31st genre. 

Rare specimens of this bigh conical species were 

found. 

Cibicides d. C. robcrtsoniallus (Brady) 

Plate 12, figure 13 
Trill/Calli/ilia robert.J"Ol/ialia BRADY, 181\4, Challellger 

Rept., Zoology, v. 9, 1). h64, pI. 95, fig. 4. 

A species of Cibicides With rounded periphery and 

both dorsal and ventral surfaces slightly bulging is 
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 it superficially resembles. 

Cibicides sp. A 

Plate 12, fignrc 14 

The single specimen figure{1 appears to have been 

attached by its ventral side. 

Cibicides? sp. B 

Plate 12, figure 15 

This single specimen is very small (0.15 mm.) and 

its generic identification remains in doubt. 

Genus Hanzawaia ;\sano, 1944 

Hamawaia d. H. strattoni (;'\pplin) 


Platc 12, 16 


Trullcatulina (l1l1(!Ticana Ct:SHMAN var. strattoni Ap­
PLIN, 1925 (in ApPLIN, Eu!sOR, and K~IKER), Am. 

Assoc. Petroleum Geologists Bull., v. 9, no. 1, p. 
99, pI. 3, fig. 3. 

f{an"awaia slml/oni U\I'PLlN). B,\N!lY, 1954, U. S. 
Geol. Survey Prof. Paper 254-1", p. 136, pI. 31, fig, 4. 

Genns Cibicidella Cushman, 1927 


Cibicidella sp. A 


Plate 12, figure 17 


Rare specimens with very irregular shapes that arc 

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

Genns Dyocibicides Cushman and Valentine, 1930 


Dyocibiddes biserialis Cushman and Valentine 


Dyocibicides biseriali, CUSHMAN and VALE:-ITINE, 1930, 


Stanford Univ., Dept. Geology Conte, v. 1, no. 1, 
p. 31, pI. 10, figs. 1,2. 
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