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~lr1\I~L\HY 

L 	 i<'or<tlllilliCenl populatioHs havE' heen anab'zed from ap

pvuximalely ;-l:!O {>(!uHl-siz;e I'H_Ullple:04 of i-\urt"at'e ~f>djnH"nt 

from a m;al'~hot'l;" area on lhe ~outh\YeHt <;oaf-:li of TexaH. 

_. 	 The J;"o!"aminHet·~ 1lo))ulation;o; are grouped into four 

hiofat'1f's, H:4 i'01l0WR: Olwn gulf. hM;'>", mar;;;h, and rh't>r 

biura('ie~, Two 3uhfa{'iE'H are disting'uiHhed. a heaeh 

HuhfadeH and an uppel' San Antonio Bt-iy "subraciN~." 

Xlixc{l l'aunas Ol't"ur in the lower hay."i, particularly neal' 

.), 	 Two J)rineipal fact OJ':':; e:lusJng- the hiofacies uistribution 

in thix an:a al'e !Jt'lif'vt;>d to be the nreHE'nCe of harrier' 

islands with narrow paf':~e~ and variations in runofr 

inlu the hays. During limf>H o( low runoff oceanic 

watt'I' in\'adeH the hani, evaporatt>f)', and reluth'ely high 

~wlinitit'K result. Ma.ny of tl)(~ open ~ulf RPef'ies invade 

with t.he oceanic \nlter mlt~AeH al tlmf>H of low runoff. 
and apJ)('ar to he{'ome (,HtahliHhed within the lm!.f<. 

Th('Re :-;I'f'<'ie~ ma,\' hp killeil off during j.H'olunged high 

runuff aIHl con:O;I::"'<tu('llt ueer('aH:f' ill salinity. 

INTR()DUCTIO:'; 
This is one of a series of papers describing and inter

preting variolls aspects of the oceanography and sedi
mentology of San Antonio Bay and environs on the 
Gulf Coast of west Texas. The purposes of this study 
are: 1) to discover whether the Foraminifera faunas 
in the surface sediments are grouped into biofacies pat
terns, and 2) to attt:mpt to interpret the distribution 
on the basis of available environmental data. 

The authors are grateful to the staff of American 
Petroleum Institute Project 51 who collected the sam
ples and made them available for study. The labora
tory work was supported by the office of Naval Re
search, under Contract Nom-23301 and by American 
Petroleum Institute Project 5 L 

LOCATfON AND DESCRIPTIO:'; OF THE AREA 
The a rea is on the coast of the northwest Gulf of 

Mexico, northeast of Corpus Christi, Texas. It extends 
between approximately N. Lat. 28°20' and N. Lat. 
28°47', and between \V. Long. 76°30' and W. Long. 
97°03'. The geographic areas sampled include San An
tonio Bay, southwest Espiritu Santo Bay, Mesquite Bay, 
Aransas Bay, Copano Bay, St. Joseph Island, Mata
gorda [Shill.!, and offshore from the harrier islands to 
a depth of approximately 60 ft. (18 m.). Locations of 
the stations are shown on Figure 1; additional data on 
station locations arc on file <It the Scripps Institution 
of Oceanography. 

The major geographic features of the area are a 
series of shallow bays sep;lfated from the Gulf of Mex
ico by almost continuous harrier islands composed of 

sand. The island barrier is broken by three "passes." 
Aransas Pass is the principal opening at the sOllthern 
end of the area. Cedar Bayou, extending into Mes. 
quite Bay, is a narrow pass which was open at the 
time of collection but which may he closed at other 
times. A third opening important in the circulation of 
the bays is Pass Cavallo at the north end of the area, 
not shown on the figures in this report. 

The bays are generally very shallow, The maximum 
depth in San Antonio Bay is approximately 6~;' ft. (2 
m.), with an average depth of 4 to 5 ft. (1 m.) and 
large areas around the margins of the bay are yet 
shoaler. In Mesquite Bay the depths are somewhat 
shoaJer, not exceeding abollt 4 ft. (l m.). Aransas Bay 
is somewhat deeper with depths up to 12 ft. (4 m.), 
and Copano Bay averages about 7 ft. (2 m.1 over 
much of its central portion. Most of the bay areas 
contain reefs, composed largely of oyster shell, which 
rise above the prevailing depths. A few samples were 
taken offshore from the barrier islands out to a depth 
of 60 ft. (18 m.), approximately 8 miles off the beach. 

The sediment in the bays is dominated by mud, with 
sand forming a strip around the margins, and with nu
merous patches of shell. Grassy Point Marsh in the 
Guadalupe Delta region is composed of mud with a 
great amount of organic debris. The marsh on the 
inner side of .'\1atagorda Island contains considerable 
sand with mud and organic debris; the barrier islands 
are composed almost entirely of sand. Offshore there 
is a zone of sand near the beach and this grades sea
ward into mlld and sandy mud. 

The salinity and temperature distribution in San 
Antonio Bay will be reported elsewhere. but the gen
eral aspects are given here because of their ecological 
significance, Previolls to the collection of the present 
samples, there had been little rainfall in the region of 
which this area is a part, and tht: runoff from the 
rivers was low. The salinities were high, ranging up to 
approximately 42 %u, while the open gulf water sam
ples had a salinity of 36.2 0/00 to 36.4 0/00 which is 
the normal range for offshore Gulf of Mexico water. 
Low salinities were reported only in Guadalupe Bay 
and vicinity; at the Guadalupe River effluent into the 
bay they were as low as approximately 2.9 0/00. It 
appears that essentially all of the water in the bays 
was being furnished from the {;ulf, and the salinity 
was increased by excessive evaporation. 

Salinities in the bays reported by Galtsoff (1931) 
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ior January and February, 1926, are significantly 
lower. They average only a fraction of the July and 
August, 1951, salinities, especially in San Antonio and 
Mesquite Bays, and are little more than half the 1951 
values in Aransas Bay. Gunter (1945) reports salini
ties in Aransas Bay higher than those of the Gulf of 
Mexico in August and September, 19+1. Collier and 
Hedgpeth (1950) have summarized most of the known 
salinity data for this area previous to those collected 
by members of American Petroleum Institute Project 
51. They point out that rainfall is erratic over the 
basin draining into the bays and that evaporation ex
ceeds precipitation in the area. Whiteholls(, (MS) has 
listed most of the recorded salinities from 1936 to 
1952; the lowest salinities which he gives are only a 
fraction of the highest. It seems quite probable that 
similar ranges in salinity may occur over any period of 
years. This area is in the boundary zone between the 
humid subtropical and the steppe climates. Periodic 
ranges in precipitation of considerable magnitude are 
to be expected OVer most of the drainage basins pro

viding runoff to the area. These runoff variations will 
cause considerable and irregular variations in salinity 
in bay and nearshore water. Such salinity variations 
proba bly are characteristic of an area having the cli
mate and geography of the present one. 

Temperatures in Aransas and Copano Bays are sum
marized by Hedgpeth (1951, p. 54-, fig. 5) and these 
may he takm to apply generally also to San Antonio 
and ;'I.Iesquite Bays. The temperature range given by 
Hedgpeth is approximately 13°C to 31°C. These fig
ures are conservative and the actual extreme range in 
the bays over a period of years probably is 5° to lOoC 
!(reatcr than those listed by Hedgpeth. This is based 
upon a maximum surface temperature obtained in 
upper San Antonio Bay in August, 1951, of 34.7°C. 

The nearshore salinities, offshore from the barrier 
island, were 36.19 0/00 to 36.9 0/00 at the stations 
occupied during mid-August, 1951. These are typical 
of salinities farther offshore in the Gulf of Mexico, and 
demonstrate that offshore water masses were extending 
to the beach. Surface salinities obtained by the AT 
LANTIS off Corpus Christi in 193~ range from less 
than 31 0/00 to about 33 0/00, according to Phleger 
(1951, p. 24, fig. 21). Surface temperatures were found 
at the stations occupied dming August, 1951, ranging 
from 27.1'oC to 31.4¢C, and bottom temperatures 
ranged from 2+.4°C to ]o.rc. The writers are not 
aware of any published data 011 minimum nearshore 
temperatures. Phlegcr (195 I, p. 23) reports approxi
mately 16.5°C at a dcptl] of 18 m. in February, 1947, 
and it is probable that occasional telllperatures are 
somewhat lower during the winter season. 

.METHOD OF STUDY 
Samples for study of Foralllinifera were collected 

with a smali coring tuhe (described by Phlcgcr, l')Q) 

which obtains a relatively undisturbed sample of the 
surface of the sediment having an area almost 10 sq. 
cm. A section of the surface material 1 em. in thick
ness was retained for study. A larger sample was 
taken of beach sand, averaging 100 gr. or more of 
material. 

The Foraminifera were studied from approximately 
320 stations distributed in all parts of the area. Total 
Jlopulation counts or estimates of the total population 
were made. Studies of the living population will be 
reported at a later date. The samples were washed 
through a sieve with an average opening of 0.074 mm. 
and when dry were separated through a brass sieve 
having an avera!(e opening of 0.149 mm. and the two 
fractions were studied. The finer fraction contains an 
;Ihundance of small specimens, a large proportion of 
which is probably juvenile and cannot be identified 
with certainty. In practice, therefore, most of the 
study was of the coarser fraction, and unless otherwise 
specified, the results listed are of the coarser fraction. 
Samples having large populations were divided with a 
micro-split described by Parker (194-8, p. 218) and a 
fraction of at least 300 specimens was counted; total 
population estimates were made of such samples. The 
entire population was counted in samples having ap
proximately 30() specimens or less. Total populations 
are listed in Figures 5 and (, in hundreds of specimens 
per sample, and in Tables 1-7 in actual estimated num
ber. In the latter, populations are given to the nearest 
whole number, except where they total less than 100, 
where the "ctual counts are given. Occurrences of spe
cies are given in percent of total population. 

Few planktonic specimens were discovered and 
when' present are treated separately from the ben
thonic population. 

SPECIES AND THEIR DISTRIBUTION 
:Ylany species restricted to the bay and marsh en

vironments are widespread geographically. This is to 
be expected of deep water species which can probably 
be more easily distributed, and even of nearshore open 
gulf forms, but is somewhat surprising for bay and 
marsh species. These species in this area may be di
dided into several groups: 

1) Species which a re widely distributed in brackish 
or nearshore areas: 

Ammoastuta inepta (Cushman and McCulloch) 
(west coast U. S., northeast U. S., Trinidad) 

A1I!rlIObaculites dilalatus Cushman and Bronni
mann (northeast U. S., Trinidad) 

lilphidiulll sp. d. E. I umidu III Natland (California) 
]ada1lI1Il;1/{l polyS/Oil/a Hartenstein and Brand 

(Germany, northeast U. S., California) 
l.agul/clllilia 'i.·adesCf?l1s Cushman and Bronnim;u1I1 

(northeast U. S., Trinidad) 
l.eptodermella variabilis Parker (northeast U. S., 

Germany) 
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itfi/iammina fusca (H. B. Brady) (British Isles, 
Netherlands, Japan, northeast U. S.) 

Proteonina lagenaria (Berthe/in) (northeast U. S.) 
Reophax nana Rhumbler (Brazil, northeast U. S.) 

Trochammina in/lata (Montagu) (Netherlands, 
British Isles, northeast U. S., Japan, Califor
nia, etc.) 

T. 	 macrescens H. B. Brady (Netherlands, British 
Isles, northeast U. S., Japan, etc.) 

Umulina compress a Cushman (northeast U. S., 
west coast U. S., Miocene of Florida) 

2) Species restricted to the West Indian region: 
Ammobaculites 	 exiguus Cushman and Bronni

mann (Trinidad) 
A. salsus Cushman and Bronnimann (Trinidad) 
Discorinopsis aguayoi Bermudez (Cuba, Trinidad) 
Elphidium delicatulum Bermudez (Miocene of the 

Dominican Republic) 
Palmerinella palmerae Bermudez (Cuba) 
Pseudodavulina gracilis Cushman and Bronni

mann (Trinidad) 
1'riloculina literrei 'lneningoi Acosta (Cuha) 
Trochammit!a comprirnala Cushman and Bronni

mann (Trinidad) 
Several additional species in groups one and two 

have been observed in material from the Gulf of Paria 
and from mangrove swamps of the west coast of Trin
idad, B. W. 1. 

3) Species reported only from the Gulf Coast from 
Louisiana westward: 

Ammobaculites sp. A. 
A. sp. B. 

Arenoparrella lIIexicalla (Kornfeld) 

Massilina pro/ea Parker, n. sp. 

lffiliamrnina sp. 

Recurvoides sp. 

"Rotalia" beccarii (Linne) variant (,' 

Urnulina sp. A. 

U. sp. B. 

Species which occur in both hay and open gulf areas 
also. have a widespread distribution, but this is more 
understandable than for marsh and bay forms. Of ap
proximately forty-three species 50% are widespread. 
30%. Qccur in the West Indian region, and 20% are 
found only in the western part of the Gulf of Mexico. 
These percentages are approximately the same as those 
observed for the bay-marsh species, showing that con
ditions of distribution appear to pertain equally in 
both cases. In this connection it is interesting to note 
that the distributions reported (Phleger and Parker, 
1951, p. 2) in the northwestern Gulf of Mexico were: 
55'10 widespread, 30% West Indian region, and 15% 
from the Gulf of Mexico only. 

Some of the species found in both the bays and open 
gulf of this area were not reported in the offshore 
northwest Gulf of Mexico area (Phleger, 1951). A few 

of these species were observed in that area and were 
not included in the report due to their rarity, but most 
of them appear to occur only in shallow water. The 
shoalest depth studied in the earlier report was 15 m. 
in one traverse, but in most traverses deeper than 20 
m., which corresponds with the <ieepest stations of the 
present survey. The species not reported in the earlier 
study are: 

Bolivina striatu/a Cushman 
Elphidium galveSI01!etlsis Kornfeld (Previous re

port from northwest Gulf of Mexico, should 
be assigned to E. guntui) 

E. sp. d. E. koeboeense LeRoy 
E. poeyanurn (Orbigny) 

flpis/ominella vitrea Parker, n. sp. 

Gaudryina exilis Cushman and Bronnimann 

GUllulina australis (Orbigny) 

M assilina peruviana (Orbigny) 

Quinqueloculina cull rata (H. B. Brady) 

Q. poeyana Orbigny 

Triloculina sidebottmni (Martinotti) 


A study of the distribution tables shows that several 
of these species are more common in the bays than in 
the open gulf. 

Discussions of the species and their distributions are • 
given below. The area is termed the "Rockport area" 
in these discussions for purposes of brevity, after the 
principal coastal town. Distrihutions of the significant 
species are shown on Figures 7 to 47 in percent of 
total populations; estimated total populations are 
shown on Figures 5 and 6, Distributions of the total 
faunas for each geographic subdivision of the area are 
given in Tables 1 to 7. 

All specimens illustrated on Plates 1 to 4 are in 
the collections of the U. S. National Museum, Wash
ington, D. C. 

AIl1llloastuta illepta (Cushman ;md McCnlloc11) 

Plate I, figure 12 

ilmmobaculiles ineptus CUSHMAN and MCCULLOCH, 
1939, Allan Hancock Pacific Exped., vol. 6, no. 1, 
p. 89, pI. 7, fig. 6. 

,1m.moaslula salsa 	CUSHMA'l and BRONNIMANN, 1948, 

Contr. Cushman Lab. Foram. Res., vol. 24, pt. 1, 

p. 17, pI. 3, figs. 14-16. 

This species is reported from ma"hy areas in vari
OllS places: Trinidad, northeastern United States, off 
Panama and Ecuador. The two latter reports do not 
give the number of specimens found but in both cases 
the species occurred in shallow water and was probably 
derived from marshy areas nearby. In the Rockport 
area it occurs at all Grassy Point marsh stations, three 
in Matagorda Island marsh, and three in San Antonio 
Bay. Frequencies are low, but range to 5% on Grassy 

Point. 
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Allllllob-deulites dilatatlls Cushman and Brunnimann 


Plate I, figmes 1>-1 5 


AlIImobacu/ites dilatalus CUSHMAN and BRONNIMANN, 

1948, Contr. Cushman Lab. Foram. Res., vol. 24, pt. 

2, p. 39, pI. 7, figs. 10, 11. 

The Gulf of Mexico specimens are slightly thicker 

than Cushman and Bronnimann's types but in other 

respects they are very similar. Exceptionally large 

specimens have a length of 0.9 mm. At some locali

ties there are lobulate forms associated with the more 

typical ones which arc apparently variations of this 

species. 
It is present at most bay stations with frequencies 

generally less than 5% cxcept at three in central and 

one in southeast San Antonio Bay, two in Aransas 

Bay and two in Copano Bay. It is recorded from three 

Matagorda Island marsh stations and three in the 

open gulf at frequencies of 1% or less. 

AlllllJobaeulites exiguus Cushman amI Bwnnim<lnn 


Plate I, figure I (j 


.!mlllobaclliites exigulls CCSHMAt< and IhoNNIMANt<, 


1948, Contr. Cushman Lab. Foram. Res., vol. 24, pt. 

2, p. 38, pI. 7, figs. 7, H. 

Very typical specimens occur rarely in the area. 

They arc usually found in the fine fraction counted, 

occasionally in the coarse. They arc reported from 

shallow water of the Gulf of Paria, Trinidad, B. W. I. 
This species is recorded from one station on Mata

gorda Island, two in Mesquite Bay, and occurs com

monly in the open gulf. 

Amlllobaeulites sal sus Cushman amI Brunnim<lnn 
and \'ariants 

Plate I, figures 17-2:; 

,II1/IIIoba!'lIlites salsus CCSHMAN and IlRoNNIMANN, 

1948, Contr. Cushman Lah. Foram. Res., vol. 24, 

pt. 1, p. 16, pI. 3, figs. 7-9. 

This species as it is defined In the San Antonio Bay 

area is a very variable one. Various divisions of the 
forms were attempted but no conclusions could he ar

rived at as to the environmental preferences of the 
variants. For this reason it seems unnecessary to try 

to define them explicitly il) taxonomic terms. Most of 

the specimens more closely resemble Cushman and 
Bronnimann's variety diJtillCtllJ (1948, p. 40) than the 

typical species. They attain a slightly larger size, the 

maximum dimensions being lJ.9 mm. in length, 0.32 

111m. in width, and 0.22 mm. in thickness. Several of 

the variations found arc figured. The specimens are 

"ery fragile and poorly cemented, and it is question
ahle whether they survive very long in cOl11pacted sed

iments although they arc found :It the hottom of ~hort 

cores collected in the ;Irea. 
In this region A. SalSlIJ appears to be confined to the 

bay areas where it constitutes an important fraction of 

the fauna, and it also occurs at numerous stations in 

the Matagorda Island marsh. One occurrence is re

corded from a beach sample. 

AlJllllObaeulites sp. ,\ 

Plate I, figures 26-2fl 

This is larger form than A. salnu and its variants. 

The initial coiled portion is larger and less compressed. 

The maximum length is 0.7 mm.; the maximum diam

eter of the initial portion 0.4 mm. 
The species occurs at a few scattered stations in the 

bays at very low frequencies, and at numerous stations 

on Matagorda Island with one frequency as high as 

21%. 
Amllloooeulitcs sp. B 

Plate I, figure 30 
This is a large species, attaining a length of over a 

millimeter. The test is compressed but the apertural 

end of the uniserial portion often becomes circular in 
cross-section. The species has probably been some

times reported as A. agglu tilla11s (Orbigny) but the 

chambers are less high, and more inflated in the uni

serial portion. It occurs at several stations in San An

tonio Bay, five in Mesquite Bay, and two in Copano 
Bay; frequencies are low. 

Umulina comprcssa Cushman 

Plate I, figures 7, 8 

{}T1lUlilla cOlllprena CUSHMAN, 1930, Florida State 

Geol. Surv. Bull. 4, p. 15, pI. 1, figs. 2a, b. 

This species is reported in and near rivers in the 

Gulf of Maine and Long Island Sound area off the 

northeastern United States. In the Rockport area it 
composes major percentages of samples in the Guada

lupe River and occurs at most stations in Guadalupe 

Bay beyond the mouth of the river; also reported JI1 

one sample from the Grassy Point marsh. 

Umulina sp. A 

Plate 1, figure 9 

A few specimens of a form somewhat similar to 

{}T1/ulilla difliugaefonllis Gruber occur. They differ 

from that sptcies in the smaller size and in having a 
more rounded initial end. The maximum length is 

D.2I11m. 
Unmlina sp. B 

Plate 1, figure 10 

This species is pointed at the initial end, which ter
minates in a short spine. The length including the 

spines is less th:ln 0.2 mm. 
Urlllllilla sp. A and U. sp. B have been recorded 

from only olle sample in the Guadalupe River. 
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Ammoscalaria pscudospiralis (lVilliamson) 


Plate 1, figures 29. 35 


f'roteoni1!a pseudospirale \VIl.LIAMSON, 1858, Rec, 

Foram. Great Britain, p, 2, pI. 1, figs. 2, 3. 

Al1unobaculites prostornum. HOFKER, 1932, Publ. Staz, 
Zool. Napoli, vol. 12, fasc. 1, p. 87, figs. 14, 15. 

The Gulf of Mexico specimens are smaller (maxi
mum length 0.72 mm.) and are constructed of larger 
sand grains than are those figured by Williamson and 
Hoglund (1947, pI. 31, fig. 1), They are also smaller 
but otherwise identical with the specimen figured by 
Hada (1931, text fig. 18) from MutsH Bay, Japan. 
Tbe species is reported by Phleger (1951, p. 40) as 
Am.mobaculites d. foliaceus (H. B. Brady) in the 
northwestern Gulf of Mexico to a depth of 200 m., 
with the main occurrence shallower than 50 m, In the 
Rockport area it occurs in most of the open gulf sam
ples, is widespread in lower San Antonio Bay, Mes
quite Bay, and Aransas Bay, and is in the northern 
half of Copano Bay. The frequencies range from 1 
to 5/~. 

Arenoparrella mexicana (Komfdd) 


Pia te 2, figures 33, 34 


1'rocharnrnina inf/ata (MONTAGU) var. mexicana KORN

FELD, 1931, Contr. Stanford Geol. Dept., vol. 1, p. 
86, pI. 13, figs. Sa-c. 

This species is reported in shallow water off the coast 
of Louisiana. In the Rockport area it occurs at several 
of the ::Vhtagorda Island marsh stations and at most 
of the Grassy Point marsh stations. 

Bigcnerina irrcgularis Phlcgcr and Parker 

Piate 1, figures 33, 34 

Bigenerina irregularis PHLEGER and PARKER, 1951, Mem. 
46, Geol. Soc. America, pt. 2, p. 4, pI. 1, figs. 16-21. 

In the original description of this species in compar
ing it with Clavulina textularioidea Goes it was erron
eously stated that Goes' Caribbean species was de
scrihed from the Arctic, It is much larger than B. ir
regular;s with a more compressed initial biserial stage. 
The specimens of B. irregula.ris in the San Antonio 
Bay area are smaller than usual with a maximum 
length of 0.7 mm. The species occurs in the north
western Gulf of Mexico to a depth of 117 m. In the 
Rockport area it is found at all open gulf stations at 
frequencies up to 12%, at most beach stations at low 
frequencies, at one station in lower Aransas Bay, and 
three in lower Mesquite Bay. 

Bolivina )owm3ni Phlcger and Parker 


Plate 4, figure 1 


Bolivi'la lowmani PHLEGER and PARKER, 1951, Mem. 

46, Geol. Soc. America, pt. 2, p. 13, pI. 6, figs. 20a, 
b,21. 

This is a common species throughout the northwest
ern Gulf of Mexico. In the Rockport area it occurs in 
the fine fractions of most open gulf samples at low per
centages; also in the fine fraction at one station in 
upper Mesquite Bay, and at several in lower San 
Antonio Bay. 

Bolivina pulehella primitiva Cushman 


Plate 4, figures 2, 3 


Bolivina pulchella (ORBIGNY) var. prirnitiva Ct;sH

MAN, 1930, Florida State Geol. Surv. Bull. 4, p. 47, 
pI. 8, figs. 12a, b. 

This is a shallow water species in the Gulf Coast 
area and restricted to depths of less than 100 m. (Phle
ger, 1951, p, 42). In the Rockport area it occurs at 
low frequencies in the fine fraction at numerous open 
gulf localities and at four in Mesquite Bay. 

Bolivina striatuia Cushman 

Plate 4, figures 4, 5 

Bolivina striatula CUSHMAN, 1922, Pub!. 311, Carnegie 
Instit. Washington, p. 27, pI. 3, fig. 10. 

The occurrence of this species in the shallow open 
gulf facies of this area is of interest. It appears to be 
replaced in somewhat deeper water by the variety 
spi1'l.f1ta Cushman whose upper limit of depth in the 
northwestern Gulf of Mexico is reported at 30 m. by 
Phleger (1951, p. 43). B. striatula occurs at very low 
frequencies at most of the stations in this area except 
those from the beach, from southern Copano Bay, 
Matagorda Island marsh, and it is at very few stations 
in upper San Antonio Bay. It usoally occors as a com
ponent of the fine fraction. 

Bulilllinclla sp. cf. B. lY.lssendorfensis 
Cushman and Parker 

Plate 4, figures 6, 7 

B'ulimJllella bassendoriensis CUSHMAN and PARKER, 
1937, Contr. Cushman Lab. Foram. Res., vol. 13, pt. 
1, p. 40, pI. 4, figs. 13a, b. 

This species is characteristic of depths less than 100 
m. in the Gulf Coast area, with sporadic occorrences 
down to 600 m. In the Rockport area it is present at 
most of the open gulf stations at low frequencies, and 
at one in Mesquite Bay. 

Buliminella c1egantissima (Orbigny) 


Plate 4. figures 8, 9 


Bulimina elegantissima ORBH;NY, 1839, Voy. Amer. 

Merid" vol. 5, pt. 5, "Foraminiferes," p. 51, pI. 7, 
figs. 13, 14. 

The maximum depth for this species is between 300 
and 400 m. although the maximum occurrence in the 
northwestern Gulf of Mexico is shallower than 80 m. 
(Phleger, 1951, p. 45). In the Rockport area it occurs 
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at most of the open gulf stations at low frequencies in 
tbe line fraction, I t also is present at numerous Mes

quite Bay localities, and at a few in San Antonio Bay, 

Cibicidilla strattoni (Applin) 


Platt' 4, figures 3B, 39 

Trunca/ulina americana CUSHMAS var. slml/oni Ap


PLIN, 1925, in Applin, Ellisor, and Kniker, Amer. 

t\ssoc. Petr. Geol. Bull. vol. 9, no, 1, p. 99, pI. 3, 
fig, 3, 

This species is somewhat similar to C. COJlcenlricus 

(Cushman), with which it has been frequently con
fused, but is less sharply angled at the periphery and 

more equally biconvex, It is reported as Cibicides con
cenlricuJ in the northwestern Gulf of Mexico to a 
depth of 127 m. In the present area it occurs at all 
open gulf stations at frequencies lip to 11 % and at all 
01 the beach stations at low frequencies; also at very 

low frequencies at most 1'vlesquite Bay localities, at 
four in Aransas Bay, at four in lower San Antonio Bay, 

and at two in /\'1atagorda Island marsh, 

Discorbis floridana Cushman 

Plate 4, figures 18, 19 

Discorbis .florida"us Ct'sllMAr;, 1922, PubL 3II, Car
negie Instit. Washington, p, 39, pI. 5, figs. II, 12. 

This species is reported as characteristic of depths 
less than 60 m, although it is occasionally found a 

little deeper. It is present at very low frequencies at 

most of the open gulf stations, many of the beach sta
tions, numerous Mesquite Bay stations, at (lne in 

Aransas Bay, three in lower San Antonio Bay, and at 
one in tile Matagorda Island marsh. Frequencies usu

ally are less than 1%. 

Discorinopsis aguayoi (BcmlUdcz) 

Plate 4, figures 23, 24 

Discorbis aguayfJi BERMUDEZ, 1935, Mem. Soc. Cubana 
Hist. Nat., vol. 9, no. 3, p. 204, pI. 15, figs, 10-14. 

Discorill()psiJ vadescelu Ct'SHMAN and BROr;r;!MAr;r;, 

1948, Contr. Cushman L;lb. Foram. Res., voL 24, pt, 

1, p. 20, pI. 4, figs. 9, 10. 

There are slight differences between the specimens of 

Bermudez and those of Cushman and Bronnimann, but 

they appear to be insufficient for specific differentia
tion. D. vadescellJ and fJ. aguayoi are both described 

as having ]() chambers in the final whorl, although the 

para types of the former average 9, The maximum de
scribed diameter of D. tJudeJce'IIJ is 0.55 mm,; that of 
1), aglla),oi 0,8 111m, Our specimens fall into the size 

range of the Trinidad specimens, It seems prohable 

that these differences in size may be due to local en
vironmental conditions, Bermudez' species is descrihed 

from a station off the north coast of Cuba, He gives 

no details of the distance from shore, or depth, f), 

vadescells is described from a mangrove swamp on the 

west coast of Trinidad, B, W, L 
In the Rockport area D. aguayoi occurs at five Mat

agorda Island marsh stations, at one of which it is 

86% of the meager fauna, and at five of seven Grassy 

Point marsh localities, at most of which it constitutes 
a very high percent of the fauna. 

Elphidiulll advclIlllll (Cushman) 

Plate 3, figme II 
PO/YJtornella advella CVSH:V1AN, 1922, Publ. 311, Car

negie Instit. Washington, p. 56, pI. 9, figs. 11, 12. 

This species is not common in this area. It is less 
than I % of the fauna at several lower San Antonio 

Bay stations, a few in Mesquite Bay, three in Mata

gorda Island marsh, and a few in the open gulL 

Elphidium delicatlllllm Bermudez 


Plate '>, figures 12, 17 


Elphidium delicatululI1 BERMUDEZ, 1949, Spec. PubL 


25, Cushman Lab. Foram. Res., p. 168, pL 11, figs, 
22,23, 

The types of this species have not been seen but it 

appears to be identical with our specimens, except that 
in the latter the wall is not highly polished, It is in

teresting to note that Bermudez reports it from the 
Upper Miocene Las Salinas formation of the Domini

can Republic in which he also found Palmerinella palm
erae Bermudez with which the Gulf of Mexico species 

is frequently associated, An interesting characteristic 

of the species as figured by Bermudez, although not 
descrihed by him, is the slight evolution of the test 

making it possible to see part of the earlier whorls. 

This species is widespread in the bay areas, at fre
quencies less than I %, but in San Antonio Bay it is 

r 0 at one station, Jt also occurs at about half the 
Mat3gorda Isl3nd marsh st3tions and at two in Grassy 

Point marsh. 

ElphidiulII discoidale (Orbigny) 


Plate 3, figures 13, 14 


PoiYJ/omelia diJcoidaie ORBH;NY, 1839, in de Ia Sagra, 

Hist, Phys. Pol. Nat. Cuba, "Foraminiferes," p, 56, 

pI. 6, figs. 23, 24, 

Tbis form is recorded in the northwestern Gulf of 
j\[exico to a depth of 134 m, In the Rockport area it 

is abundant at all open gulf stations and common at 
the beach stations. It also occurs at low frequencies 

throughout Mesquite Bay, in lower San Antonio Bay 
and lower Aransas Bay, One record is from Copano 

Elphidium galvestoncnse Kornfeld 


Plate ~, figures 1:;, I () 


f:'!phidilllU gunter£ COLE var. gaiveJ'lonensi.1 KORNFELD, 

(part), 1931, Contr. Dept, GeoL Stanford Univ., 
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vol. 1, no. 3, p. 87, pI. 15, figs. la, b (not 2a, b, 3a, 
bl. 

Specimens were compared to Kornfeld's types and 
it was found that he had included two species in his 
variety. Types 00. 689 and 692 of the Stanford Uni
versity Paleontological Type Collection are discLissed 
under E. guntel'i Cole heing referable to that species. 
Type no. 691 is here designated as the lectotype of 
Kornfeld's E. galvestonensis. It is not related to E. 

gUnleri, having very fine perforations, an umbilical 
area with a large protuberant plug that is sometimes 
single, sometimes hroken into irregular parts, and 
heavier, more widely spaced retral processes. E. gun
teri is a coarsely perforate form having an umbilical 
area which does not protrude and is filled with small 
rather uniformly sized bead-like processes. A study of 
samples used by Post (1951) in her report on this 
area shows that E. galvestrmensis is probably the form 
referred by her to E. rnorenoi Bermudez. A further 
study of Bermudez' types should he made to see if it 
is synonymous to Kornfeld's species. Bermudez' fig
ured specimen appears to be quite different. It is a 
finely perforate form, markedly depressed at the um
hilicus and has small bead-like processes in the umhili
cus and along the sutures. E. galvestonensis is very 
rare in the open gulf stations and was not observed hy 
Phleger (1951) in his study of the northwestern Gulf 
of Mexico. In the present samples the species occurs 
at most of the bay, beach, and Matagorda Island 
marsh stations, mostly at low frequencies. It is pres
ent in low percentages at 4 nearshore stations in the 
open gulf. 

Elphidium gunteri Cole 

Plate 3, figures I R, 19 

F:/phidium gunteri COLE, 1931, Florida State. GeoL 
Surv. Bull. 6, JL 34, pI. 4, figs. 9, 10. 

E/phidium. gunteri COLE var. galvestonensis KORNFELD 
(part), 1931, Contr. Dept. Genl. Stanford Univ., 
vol. I, no. 3, p. 87, pI. 15, figs. 2a, b, 3a, b (not figs. 
la, b). 

The types of Kornfeld's variety have been compared 
with topotypes of Cole's species, kindly sent by Miss 
Louise Jordan of the Florida State Geological Survey, 
who compared them with Cole's type specimen. Two 
of the figured types of E. gutlteri var. galvestonensis 

are synonymous with E. gunter;. These include Types 
no. 689 and 692 of the Stanford University Paleonto
logical Type Collection whicb should now be desig
nated as hypotypes, 

This is a very common species in the area and is 
found to a depth of 100 m. in the northwestern Gulf 
of Mexico. It occurs at all except a few marsh stations 
w;th frequencies commonly 20% to 30%. The speci
mens found in the bays of tbis area arc larger and bet
ter developed than those found in the open gulf. 

Elphidiulll incertUlll mCXicallUnl Kornfeld 

Plate 3, figures ZO, 21 
Elphidi1l1n incertum. (WILLIAMSON) var. mexicana 

KOR!><FELV, 1931, Contr. GeoL Dept. Stanford Univ., 
vol. 1, no. 3, p. 89, pI. 16, figs. la, b, 2a, b. 

This species is reported in the northwestern Gulf of 
Mexico to a depth of 100 m. In the Rockport area it 
;s most ahundant in the beach samples, occurring at 
most of the stations at frequencies of 3-8%. It occurs 
at only one open gulf station at less than 1%, at sev
eral in Mesquite Bay, a few in San Antonio Bay, six 
in Aransas Bay and about half the Matagorda Island 
marsh stations; frequencies in these areas llsually are 
1% or less. 

Elphidiulll sp. d. E. koebocCllSC LeRoy 

Plate 3, figures 22, 23 

Elphidi:lrn koeboeense LERoy, 1939, Natuurk. Ti,idschr. 
Nederl.-Indie, dl. afl. 6, p. 240, pI. 9, figs. 6, 7. 

Gulf of Mexico specimens are very similar to Le
Roy's except that the periphery appears to be a little 
more rounded. The maximum diameter is slightly 
larger: 0.36 mm. The sides are less convex than in 
R. discoidale; the umbo is surrounded by a channel so 
that it appears to he a less integrated part of the test, 
and the wall is more finely perforate. As LeRoy points 
out, his species is smaller than E. discoidale and lacks 
the coarse umbilical tubules. He does not point out .. 
the other differences which may not exist in his species /,~ but do in ours. 

II 

In the Rockport area this species occurs at most of 
the Mesquite, Aransas, Copano, and San Antonio Bay 
stations at frequencies less than 1'Yo. There are a few 
localities in the open gulf at less than 1%; it occurs at 
several beach stations, and at a few in Matagorda is
land marsb. At two beach stations the species is 8% 
of the fauna. 

Elphidium matagordallulll (Kornfeld) 


Plate 3, figures 24, 25 


Nonio" depres.sula (\VALKER and JACOS) var. mala

gordana KORNFEl.D, 1931, Contr. Dept. Geol. Stan
ford Univ., voL I, no. 3, p. 87, pI. 13, figs. 2a, b. 

Specimens have been compared with Kornfeld's type 
and are identicaL His figure does not give a good idea 
of the species since it shows an umbilical plug which 
is not present in the type specimen. This species has 
heen placed in the genus Rlphidium since the wall of 
the test has a radiate structure as determined by M. 
"'. Bramlette. There are also slight traces of retral 
processes in the later sutures. The species is reported 
3S Noniol1 pauciloclIIlls Cushman hy Post (1951, p. 
171) in this a rea. It is reported in the northwestern 
Gulf of Mexico to a depth of 117 m., occurring at 
much lower frequencies than in the bay areas. It is 
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almost identical to specimens seen from Plymouth, 
England and may be the species referred to NOlliOIl 

depremda (Walker ;111<1 Jacob) by various authors. 
Walker and Jacob's original figures are very (liffercnt, 
however, and it seems best to refer the form to Korn
feld's variety, giving it specific rank. 

This species is widespread in the Rockport area at 
low frequencies, usually 5~,~ or less. At a few stations 
Oil and Ilcar the Matagorda Island marsh it is 1O~; or 
more of tlw fauna, and it is 20% at one in upper Aran
sas Bay. 

Elphidilllll pocyaulIlII (Orbigny) 


l>latc 3, figure 26 


l'oiYJi<}md/a pot!}'allfl OKBI<;NY, ISJ9, in de la Sagra, 

1·list. Phys. Pol. Nat. Cuba, "Foraminiferes." p. 55, 
pI. G, figs. 25, 26. 

Two forms have bcel] include'{ in the frequency 
coUilts of this species. One is simihn to Orbigny's spe

cies. The other, possibly a variant of this, is referable 
to A. Iroll.duCl'l1s Xatland (plate 3, figure 27). Nat
land has expressed the opinion (personal communica
tion) that his species may he equivalent to <I'Orbigny's. 

I~·. tralls/uallJ is more lobulate than E. poeyallum and 
is slightly depressed at the umbilicus. Although by 
careful study the two forms Illay he differentiated, in 
counting the specimens for frequency, espcc:ally in wet 
samples, it is difficult to {io so. They seem to have a 

similar distrihution and a division docs not seem worth 
the til11e and trouhle that would be needed. 

This species occurs at all bay stations except a few 
in Cuadalupe Hay. with ,Iverage frequencies ranging 
from 1 to 5%. It is present at low frequencies at a few 
Matagorda Island marsh stations, at two beach local

ities, and in the majority of open gulf samples. 

ElphidillJII sp. d. E. tmllidlllll NatlalHl 

Plate 3, figures 28, 29 

UpMdium tumidum NATLANIl, 1938, BulL Scripps. 

Instit. Ocean., Tcelm. Ser., voL 4, no. 5, p. 144, 1'1. 
5, figs. 5, 6. 

This species is very similar to specimens sent to us 
hy 1\1. L. Natbnd. SpecimCl1s have not been compared 
to the type. The test is very broad and lobulate, with 
more distinet retral processes than shown by Natland's 
figures. Similar retr;d processes arc seen, however, in 

the specimens that he sent. Natland reports the spe
cies off the coast of California as abundant to depths 
of 122 m., with rar<, occurrences deeper. It has not 
been found in the open Gulf 01' Mexico. In the present 
samples it is confined to the bay areas, occurring in 

most of thc M,'squitc B,IY samples, a few from San 
Antonio Bay. ;md numerous Copano and Aransas Bay 
samples, at frC(IUCncics less than 1I;,. It occurs at 
about ollc-third of the IVlatagorda Island marsh bta
tions with frequencies up to 4%. 

Epistomillella yitrea Parker, 11. sp. 

Plate 4, figures 34-36, 40, 41 

Test small, convex on the dorsal side, depressed to
ward the umbilicus on the ventral side, periphery 

rounded, sometimes slightly lobulate, consisting of 
about 3 whorls; chambers slightly inflated, six in the 
last whorl; sutures very slightly depressed and slightly 

curved on the dorsal side, more depressed on the ven
tral side, the later ones slightly curved, earlier ones 
radial; wall smooth, translucent, very finely perforate; 
aperture long, narrow, slightly curved, with a narrow 
lip. 'vlaximum diameter 0.27 mm.; thickness 0.11 rnm. 

I/olotype is from the Mississippi Delta area at Sta. 
MP 72-51A, Lat. 29°1(1.5' N, Long. 89°[K).9' \Y, at a 

depth of 55 ft. (17 m.). 
Although this species is present in the Rockport 

area, it is described from specimens from the Missis
sippi Delta where it is more common. It most closely 
resemhles E. llaraellsis (Kuwano) but is slightly larger, 

more concave on the ventral side, has more curved su
tures, and a much more elongate aperture. 

I n the Rockport area it is reported from fine fractions 
in the open gulf statiolls, and olle MeS(luitc Bay sta
tion at very low frequencies. 

Gaudryilla exilis Cushman and Bronnimann 


Plate 1, figures 37, 38 


Gaudr)'il/a exi/is Ct:SHMAN and HRO!'lNIMANN, 1'.148, 

Contr. Cushman Lab. Foram. Res., vol. 24, »1. 2, p. 
40, (>1. 7, figs. 15-16. 

Our specimens arc somewhat smaller than typical, 
the maximum length being 0.44 mill. They also appear 
to be slightly more coarsely arenaceous. The speci
mens were not compared with the types which are de
scrihed from the Gulf of Paria, Trinidad, B. W. I. 

In the Rockport area this species occurs at low fre

quencies at several open gulf stations, several ill Mes
quite Hay, one beach station, and a few in San An
tonio, Copano, and Aransas Bays. 

Guttulina australis (Orbigny) 

Plate 3, figures 9, 10 

C/o/ildilla (luJlra/is ORB\(;NV, 1839, Voy. Amer. Mhid., 

vol. 5, pt. 5. "Foraminiferes," p. 60, pI. I, figs. 1-4. 

This species is reported in shallow water in the West 

Indian region. In the present area it occurs at two 
open gulf stations and at a few beach statiol1s at fre
quencies of less than 1%. 

Jadammiua polystom3 Bart<:nstcin .md Bralld 

Plate 2, figmes 35- 3 7 

latif/llll11illa pn/YJlnlllO HARTENSTEIN and BRANIJ, 1938, 
Sl'l1ckellhergiana, vol. 20, no. ~, p. 3in, text figs.la

c. 2a-·l, 3. 


This species is reported from Barnstahle marsh in 
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Massachusetts Bay as Trochammina macrescens H. B. 
Brady by Phleger and Walton (1950, p. 280). It is re
corded from two Matagorda Island marsh stations. 

Lagulleulina vadeseells Cushman and Bronnimaun 


Plate I. figure I 


Lagullcuiina vadeJcells CUSHMAN and BRONNIMANN, 

1948, Contr. Cushman Lab. Foram. Res., vol. 24, pt. 
I, p. 15, pI. 3, figs. 1,2. 

In addition to the type locality in a mangrove 
swamp on the west coast of Trinidad, B. W. I., this 
species is found in the Connecticut River adjacent to 
Long Island Sound. In the Rockport area it is re
corded from two stations in the Gua.lalupe River. 

Laguneulina sp. 

Plate 1, figure 2 
This form is placed somewhat questionably III this 

genus. Unfortunately there is an insufficient number 
of specimens to make a thorough analysis of what is 
probably a new species and possibly a new genus. The 
test is triangular in cross section with rounded angles 
and slightly concave sides. The bottom of the test ter
minates at the center in a long central spine with 
shorter terminal spines at each of the angles. The wall 
is very thin and fragile, compose.i of finely arenaceous 
material similar to that of L. vadesc81tJ. The aperture 
is circular, at the apex of the test, and has a flaring lip 
which is curved back as in L. vadeSCe11J. The size of 
the specimens is uniform: 0.15 mm. in length exclusive 
of central spine and 0.18 mm. in length inclusive of 
the spine. At its widest point the width is 0.11 mm. 
We record it from two Guadalupe River stations. 

LeptodermeIla variabilis l'arkcr 


Plate 1, figure 3 


Leptodermella variabiljJ' PARKER, 1952, Bull. Mus. 

Compo Zool., vol. 106, no. 10, p. 452, pI. 1, figs. lb, 
b, 12. 

This species is reported from rivers flowing into 
Long Island Sound, and as Leptodermel/a sp. from the 
Nord Ostsee Kanal and a few nearshore stations in the 
North Sea by Rottgardt (1952). It is abundant at all 
our Guadalupe River stations, being the dominant spe
cies; it is recorded from one station in Guadalupe Bay 
directly off the mouth of the river. 

Massilina peruvial\a (Orbigny) 

Plate 1, figures 44, 4S 

Qllinqlle/vell/ina peruviatw ORBI<;NY, 1839, Voy. Amer. 
Merid., vol. 5, pt. 5, "Foraminiferes," p. 73, pI. 4, 
figs. 1-3. 

This form is assigned to d'Orbigny's species with 
some doubt. In so doing we are following Kornfeld's 
(1931, p. 85) identification. The species is not com

mon in the area. It occurs at several open gulf sta
tions, many beach stations, a few in Mesquite Bay, 
two in San Antonio Bay, and a few in Matagorda Is
land marsh. Frequencies are low. 

Massilina protea Parker, n. sp. 

Plate 2, figures 1-4; text figure 2 
Test somewhat longer than broad, compressed, with 

a rounded periphery; chambers few in number, not al
ways a half coil in length, exposing three to four cham
bers to a side; sutures depressed, often indistinct espe
cially in the central portion; wall thick, variably cos

tate, the costae low, running parallel to the periphery 
but not necessarily continuously; aperture almost cir
cular, with a thick, polished lip and a short bifid tooth 
which varies greatly in breadth. Maximum length 0.54 
mm.; maximum width 0.4 mm.; maximum thickness 
0.32 mm. 

Holotype from station MT62A, on Matagorda Is
land, Lat. 28"14'28" N, Long. 96"38'28" W, in an al
most dry marsh (water 1" deep). 

2 
Figure 2. Massilina prolea Parker, n. sp. Apcrtllral 

view of Paratype. X 70 (approx.). Sta. 
MT62A. 

This is a very irregular, variable species. Specimens 
are frequently distorted into odd shapes. The greatest 
number of specimens show three chambers on each 
side, but others occur with four, or in triloculine or 
quinqueloculine stages. The degree of costation varies 
from almost none to well marked ornamentation. The 
costae, however, are always somewhat irregular. The 
species is best characterized by the thick well-marked 
lip. It does not resemble any other described species 
very closely. It has fewer visible chambers than At. 
oMiquestriata Cushman and Valentine, costae which 
more closely parallel the periphery, and the strongly 
marked lip and bifid tooth. 

This species occurs in frequencies up to 21% at 
many Matagorda Island marsh stations. It is present 
at low frequencies at several beach stations, at four 
Mesquite Bay, three San Antonio Bay, and two Aran
sas Bay stations. 

Miliammina fusca (II. B. Brady) 

Plate I, figures 40, 41 

Quinque/ow/ina hUGa H. B. BRAIlY, 1870, Ann. Mag. 
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Nat. Hist., ser. 4, voL 6, p. 47 (286), pI. 11, figs. 
2a-c, 3. 

Specimens closely resemble Brady's figures. The 
species is reported from brackish and marshy areas in 
various parts of the world. In the Rockport area it 
occurs at high frequencies in the Matagorda Island 
marsh samples; it also is present in Grassy Island 
marsh. Low frequency occurrences in the gen
erally are uear marshy shores. One record is from the 
open gulf. 

Milianllllina sp. 

P],lte I, figures 42,43 
At two stations in Grassy Point marsh a few speci

mens are found of a form which is mOTe smoothly and 
finely arenaceous than lvl. jusca (H. B. Brady). The 
test is also narrower with respect to length. 

Nonionella atlantiea Cushman 


Plate 3, figures 30, 31 


Notlionella atlantica CUSHMAN, 1947, Conte Cushman 

Lab. Foram. Res., vol. 23, pt. 4, p. 90, pI. 20, figs. 4, 
S. 

Our specimens are mostly smaller and more slender 
than Cushman's but occasional typical ones occur. 
The species is reported from the northwestern Gulf of 
Mexico to a depth of 2oo m. In the Rockport area it 
is at all the open gulf stations at frequencies up to 7%. 
It also occurs at low frequencies at three beach sta
tions, at one in lowermost Aransas Bay, in Cedar 
Bayou, at five stations in Mesquite Bay, two in lower 
San Antonio Bay, and two in middle San Antonio Bay. 

Nonionclla opima Cushman 


Plate 3, figures 32, 33 


NOl/jonella opima CUSHMAN, 1947, Contr. Cushman 

Lab. Foram. Res., vol. 23, pt. 4, p. 90, pI. 20, figs. 
1-3. 

This is reported as common to depths of loo m. in 
the northwestern Gulf of Mexico. It occurs at the 
open gulf stations at frequencies up to 5%, at four 
in and near Cedar Bayou, and at occasional stations 
in lower San Antonio and Aransas Bays. 

Nonria polYllIorpbinoidcs lIeron·AlIell and Earland 

Plate 3, figures 1, 2 

NOl/ria polymorphinoides HERON-ALLEN and EARLAND, 
1914, Trans. Zoo!. Soc. London, vol. 20, pt. 12, p. 
376, pI. 37, figs, 1-15. 

Pro/tonina comprinw PHLEGER and PARKER, 1951. 
Mem. 46, Geol. Soc. America, pt. 2, p, 2, pI. 1, figs, 

1-3. 

Gulf of Mexico specimens are sJl1aller than Heron
Allen and Earland's, not exceeding 0.7 Jl11ll. in length 
and usually about 0.5 mm. in length. The specimens 

are very fragile and only a small proportion of them 
smvive the washing and drying of a sample. Most of 
the specimens show little indication of septation but a 
sufficient number do indicate the character of the 
species. The species was wrongly identified by Phleger 
and Parker in the northwest Gulf of Mexico, where it 
was reported to a depth of 130 m., although usually 
restricted to depths of less than 70 m. It is reported 
by various other authors in shallow waters. In the 
Rockport area it occurs at low frequencies at most 
open gulf stations. 

Palmerinella palmerae Bermude7 

Plate 4, figures 42-44 
Palmerinella palm.erae BERMUDEZ, 1934, Mem. Soc. 

Cubana Hist. Nat., vol. 8, no. 2, p. 84, text figs. 1-3. 

Bermudez reports this species from the north coast 
of Cuba, where he says that it appears to prefer a 
hrackish water environment. In the Rockport area it 
occurs at most bay and marsh localities, except south
ern Copano Bay,Guadalupe Bay and Guadalupe River. 
It is usually at low frequencies (1 % Or less) and 
mostly in the fine fraction. It is present in a few beach 
samples. 

Proteonina atlantica Cushman 

Plate 1, figure 4 

Proteonitla atlantica CUSHMAN, 1944, Spec. Pub!. 12, 
Cushman Lab. Foram. Res., p. 5, pI. 1, fig. 4. 

The specimens are smaller than those oil the north
eastern coast of the United States where the species 
was originally described, but otherwise identical. The 
largest specimens in the San Antonio Bay area are 
about 0.55 mm. in length, which is the lower size limit 
given by Cushman. The species is reported as P. dif

f/ugiformiJ (H. B. Brady) (Phleger, 1951, p. 48) at all 
depths in the northwestern Gulf of Mexico with the 
highest frequencies at depths of less than 60 m. In the 
present area it occurs only in the open gulf samples at 
very low frequencies. 

Proteollina lagena ria (Berthclill) 

Plate I, figures 5, 6 

Haplophragmiuln lagenarium. BERTIIELIN, 1880, Mem. 
Soc. Geol. France, ser. 3, vol. 1, no. 5, p. 21, pI. 4, 
figs. 2a, b. 

This species is reported from the Connecticllt River 
and the adjacent area of Long Island Sound. In the 
Rockport area it occurs in the fine fraction in three 
Guadalupe River samples and in most of the samples 
)rom Guadalupe Bay. 

PseudocIavnlina gracilis Cushman ,mel Bronnimalll1 


Plate 1, figure 39 


Pycudodaz'u/i"a grl1ciliJ CUSHMAN and BRONNIMANN, 
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1948, Contr. Cushman Lah. Foram. Res., vol. 24, pt. 
2, p. 40, pI. 7, figs. 17, 18. 

This species is described from shallow water in the 
Gulf of Paria, Trinidad, B. \V. 1. In the present arca 
it occurs at three Matagorda Island marsh stations. 

Qninqucloculina sp. d. Q. compta Cushman 


Plate 2, figures ), 6 


Quillqueloculina compra CUSHMAN, 1947, Contr. Cush

man Lab. Foram. Res., vol. 23, pt. 4, p. i37, pI. 19, 
fig. 2. 

The specimeos are somewhat smaller than Cush
man's and the chambers less sharply angled. More 
typica! specimens are reported in somewhat deeper 
water in the nort'nvestern Gnlf of Mexico, where they 
are restricted to water shallower than 200 m. In the 
Rockport area it is present at low frequencies in all 

beach samples examined, at most open gnlf stations, 
and at several in Mesquite Bay. 

Quinqueloculina cllitrata (II. B. BradY) 


PIa te 2, figures 7, 8 


Milia/ina cui/rata I-L B. BRAIlY, 1881, Quart. journ. 

Micr. Sci., vol. 21, p, 45; 1884, Rep't. Voy. Challen

ger, Zoo!., vol. 9, p. 161, pI. 5, figs. 1,2, 

Some specimeus show a triloculine stage but the ma
jority are quinqueioculine. The keel varies in width 
and is occasionally absent. Brady reports the species 
from shallow water in the Indo-Pacific, In the present 
material it occurs at frequencies less than 1% in all 
areas except the Guadalupe River and Grassy Point 

marsh. 

QUinqlleloeulina funaflltiensis (Chapman) 

Plate 2, figures 9, 10 

Miliolina fUllajutiensis CllAPMAN, 1900, JOllrn. Linn. 
Soc. Zoo!', vol. 28, p. 178, pI. 19, fig. 6. 

This species is reported from the Tortugas region off 
Florida. In the Rockport area it occurs at most open 
gulf stations at frequencies up to 6%; also present at 
low frequencies at many heach stations, in 'VIesql1ite 
Bay, Aransas Bay, San Antonio Bay, and at one sta
tion in Copano Bay, 

Quinqueloculina lamarckialla Orbigny 


Plate 2, figures 11, 12 


Quinque/oeulina lamarckiana ORBIGNY, 1839, in de la 

Sagra, Hist. Phys. Pol. Nat. Cuba, "Foraminiferes," 
p, 189, pI. 11, figs. 14, 15. 

This species is reported from the northwestern Gulf 
of Mexico shallower than 200 m., with the chief occur
rence shallower than 100 m. In the Rockport area it 
occurs at most of the open gulf stations and at many 
beach stations at very low freqnencies: also at two 
stations in lower Mesquite Bay. 

Qllinque!oculina pocyana Orbigny 


Plate 2, figures 13, 14 


Quinqueloeu!ina poeyana ORBIGNY, 11\39, in de la Sagra, 
Hist. Phys. Pol. I\at. Cuba, "Foraminiferes," p. 191, 
pI. 11, figs. 25-27. 

Our specimens are identical with ones from the coast 
of ClIba. The species is fonnd in various parts of the 
West Indian region at shallow depths but its depth 
range has not beeu defined. In the Rockport area it 
occnrs at low freqnencies at three open gulf stations, 
several beach stations, numerous ,\1esquite and Aran
sas Bay stations, a few in San Antouio Bay and sev
eral in Matagorda Island marsh. At one station III 

Aransas Bay it is 29% of the fauna and at one in 
Mesquite Bay it is 11 %. 

Qninqueloclllina rhodiensis Parker, llew name 

Platc 2, figures 15-17 

Quinqueloculina cos/ala ORBIGNY (nomen lludum), 

1826, Aun. Sci. Nat., vol. 7, p. 301, no. 3. 
Quinqueloculina cos/ala ORRU:NY, TERQUEM, 1878 

(part), (not Q. coslala KARRER, 1867) i\Hm. Soc. 
Geol. France, Ser. 3, vol. 1, no. 3, p. 63, pI. 11, figs. 
3a·c (not figs. 4a-c, 5a-c}. 

Quinqueloculilla costala ORBIGNY, of authors 

The Gulf of Mexico specimens are very similar to 
the specimen figured by Terquem although his is about 
1.34 mm. in length whereas ours reach a maximum 
length of 0.7 mm. Terquem's other figures (pL 11, figs. 
4a-c, 5a-c) represent an elongate form with a definite 
neck which resembles d'Orbigny's figure published by 
Fornasini (1905, pI. 2, fig. 6). The species figured by 
Hada (1936, p. 855, text figs. 9, 10) as Q. boueana 

Orbigny is identical with the Gulf of Mexico specimens 
and is excellently ilIustra ted. 

In the Rockport area this species occurs at low fre
quencies at numerous bay stations. It occurs at most 
of the 'VIatagorda Island marsh localities where it is 
considerably more abundant than elsewhere, with fre
quencies recorded up to 27%. It is preseut at low fre
quencies at six beach stations and one shelf St3 tion. 

Quinqueloculina seminllhllIl (LimIc) 


Plate 2, figures 18, ]9 


Serp1Jla seminulum LI~NE, 1767, Syst. Nat., ed. 12, p. 
1264. 

Specimens are very similar to ones from Rimini. The 
species is widespread in shallow water. In the present 
area it occurs at high frequeucies (10-56%) at all 
beach stations, at low frequencies at a few iunermost 
shelf stations, at low frequencies in Cedar Bayou and 
at most stations in Mesquite and lower Sail Antonio 
Bays, and at three in lower Aransas Bay. 
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Qllinqneloeulina wiesneri Parr 


Plate 2, figures 20-22 


Quinque/ocu/ina anguina TERQUEM var. wiesneri PARR, 


1950, B. A. 1\'. Z. Antarctic Research Exped. 1929

1931, Repts., ser. B, vol. 5, pt. G, p. 290, pI. 6, figs. 

9-10. 

The Gulf of Mexico species is similar to Parr's ex

cept that the neck is slightly shorter. The dimensions 

coincide except for the thickness which in our speci

mens has a maximum of 0.24 mm. An examination of 

the wall petrographically reveals small grains imbedded 

in the wall, but when treated with acid there is no ap
preciable residue. As Parr says, the wall appears to be 

agglutinated. It does not appear to the writers to be 

related to Terquem's species, which is twice as large, 

has a long, na rrow neck and smooth wall. 

In our area this species is relatively abundant in 
the Matagorda Island marsh samples, with frequencies 

up to 12%, and it also occurs in relative abundance in 
samples from Matagorda Island beach. Occasional 

specimens are found at a few localities in the bays, 

and it is recorded from one open gulf station. 

Rectobolivina advena (CushlIIan) 


Plate 4, figures 10, II 


Sip/lOgellfl"illa advella CUSHMAN, 1922, Publ. 311, Car


negie lnstit. Washington, p. 35, pI. 5, fig. 2. 

Bifarina decorata PHLE(am and PARKER, 1951, Mem. 

46, Geol. Soc. America, pt. 2, p. 12, pI. G, figs. 9a, b, 

10. 

This species is most common shallower than 100 m. 
in the northwestern Gulf of Mexico but is found as 

deep as 205 m. In the Rockport area it is confined to 

the open gulf samples where it occurs at very low fre
quencies and uwally only in the fine fraction. 

Reenrvoides sp. 

Plate 1, fignres 31, 32 

This species occurs at two stations in Grassy Point 

marsh. There arc G-8 very much inflated chambers in 
the final whorl. The axis of coiling of the whorls 

changes regularly but to a more marked degree in some 

specimens than others. The test is much less compact 
than that of previous species of this genus. The wall 

is finely arenaceous and mostly smooth. Larger suites 

of specimens arc necessary in order to learn the range 

of variation. 

Reophax nana RhullIbkr 


Plate 1, figure II 


Reophax I/alla RIlUMBLER, 1913, Ergeb. Plankton-Ex


ped. Humboldt Stiftung, vol. 3, pt. 2, p. 471, pI. 8, 

figs. 6-12. 

Hiiglund (1947) records the form in the Gullmar 
lijord to a depth of H5 m. and in the Skagerak to a 

depth of 400 m. Parker (1952, p. 457) records it in 

the Long Island Sound-Buzzards Bay area most com

monly in her facies 2 or bay facies. It occurs in a few 
of the present samples a t very low frequencies. 

Reussella atlantica Cushman 


Plate 4, figures 12, 13 


ReuHella spilllliosa (REUSS) var. atlantica CUSHMAN, 


1947, Contr. Cushman Lab. Foram. Res., vol. 23, 
pt. 4, p. 91, pI. 20, figs. 6, 7. 

This species is reported in the northwestern Gulf of 

Mexico to a depth of 200 m. with the greatest abun

dance shallower than 120 m. In the present area it 

occurs at low frequencies at most stations in the open 
gulf facies, at one beach station, at two in lower Mes

quite Bay, and at one in southern Aransas Bay. 

"Rotalia" beecarii (Linne) variants A, E, C 


Plate 4, figures 20-22, 25-30 


Nautilus beecarii LINNE, 1758, Syst. Nat., ed. 10, p. 

710. 

Variant A (Plate 4, figures 20-22) is the closest to 

the typical species. It is the form that has been fre
quently referred to ROJalina parkinsoniana Orbigny. 

It is very similar to specimens from Rimini but is 

smaller and less ornate. This variant occurs at most 
stations at high frequencies in the Rockport area. It 
is not present at a few Guadalupe River localities. The 
average frequencies in the bay and island areas are 

approximately 30-50%, in the beach samples about 

30~~, and in the open gulf abollt 10%. 
Variant B (Plate 4, figures 25-28) is the form as

signed by Cushman to the variety tepida. It has fewer 

chambers than the typical form, lIsually about 6 in the 
final whorl. It is also more lobulate with less limbate, 

more depressed sutures. In the Rockport area it is 

abundant and widely distribnted in all environments. 
Variants A and B are reported to a depth of 120 m. 

in the northwestern Gnlf of Mexico with the greatest 
frequency shallower than 70 m. 

Variant C (Plate 4, figures 29, 30) is somewhat sim

ilar to variant B, but is more compressed, has 7 or 8 
chambers in the final whorl, is less lobulate, with nar

row sutures, the final ones being slightly depressed but 

not so much as in variant B. This variant has appar
ently not been described. It is very abundant in the 

Grassy Point marsh and Guadalupe River samples and 

occurs at moderately low frequeucies at most of the 
bay stations. It is not recorded from the open gulf. 

"Rotalia" paueiloeulata l'blcger and Parker 


l'late 4, figures 31, 37 


"Ro!a/ia" pallci/ocu/ata PHI.ECER and PARKEP., 1951, 


Mem. 4(), Ceoi. Soc America, pt. 2, p. 23, pI. 12, 
figs. 8a, b, 9a, b. 
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In the northwestern Gulf of Mexico the species is 

reported as characteristic of depths less than 75 m. In 

the Rockport area it occurs at low frequencies at 6ev

eral open 1(ulf stations, at one beach station, and at 

one in lower Mesquite Bay. 

"Rotalia" rolshauselli Cushman and Bermudez. 


Plate 4, figures 32, 33 


Rotali" rolshauseni CUSHMAN and BERMuIlEz, 1946, 


Contr. Cushman Lab. Foram. Res., vol. 22, pt. 4, 

p. 119, p\. 19, figs. 11-13. 

This species is reported from the northwestern Gulf 
of Mexico shallower than 48 m. In the Rockport area 

it occurs in all open 1(ulf samples at frequencies of 2
g~~, at most of the beach stations, and at one in Aran

sas Bay. 

Textularia sp. d. T. mayori Cushman 

Plate 1, figure 36 

Textularia mayori CUSHMAN, 1922, Publ. 311, Carnegie 

Instit. \Vashington, p. 23, pL 2, fig. 3. 

Specimens only occasionally show traces of the spiny 

processes characteristic of the species. It is reported 

at less than 100 m., with one exceptional occurrence at 

122 m., in the northwestern Gulf of Mexico. In the 

Rockport area it occurs at most stations in the open 

gulf, at one in Cedar Bayou, and at one in lower Aran

sas Bay. 
Triloculina fiterrei l1leningoi Acosta 


Pbtc 2, figures 23, 24 


Trilocuiina /iterrei ACOSTA var. meningoi ACOSTA, 19M), 

Torreia, no. 3, p. 26, pI. 4, figs. 1-5. 

A few specimens of typical T. fiterrei occur but are 

too rare to be of importance in the frequency counts. 

The costate form is more abundant. Acosta reports it 

from shallow water stations (13 m. or less) off the 

south coast of Cuba. It occurs at low frequency in 

several of the Matagorda Island marsh stations, and 

at one in Mesquite Bay. 

Triloculina sidebottomi (1\lartillotti) 


Plate 2, figures 25.28; text figures 3, 4 


M iliolilla subrofu IIda Sl1JEBOTTOM (not Vermiculuin 


Jubrotu "dum MONTAtm), 1904, Manchester Lit. 

Phil. Soc., vol. 68, no. 5, p. 8, teXt fig. 2, pI. 3, figs. 

1-7. 
Sigmoiliua Jidebo/lomi MARTINOTTI, 1920, Atti. Soc. 

Ital. Sci. !\'at., vol. 59, pI. 2, fig. 29; text figs. 59-61. 

This species is reported by Sidebottom from the 

cmlst of Delos, by Martinotti off Tripoli and by Colom 

from the Bay of Palma, Majorca Island. It occurs at 

numerous stations throughout tbe Rockport area, IlSU

ally at low frequencies. At one station in the Mata

gonia Island marsh it constitutes 42;', of the fine 

fraction. 

Figures 3, 4. 	 Triloculina sidebottom; (Martinotti). 
Apertural views. X 70 (approx.). Sta, 
YlT66A, 

Trilocnlina trigonula (L1111atek) 

Plate 2, figure 29 

Miliolires Irigo11ula LAMARCK, 1804, Ann. <lu Mus., vol. 

5, p. 351, no. 3. 
TriloculilUl trigol/ula OR1J[(;NY, 1826, Ann. Sci. Nat., 

vo\. 7, p. 299, no. I, pI. 16, figs. 5-9; :'viodeles, no. 93. 

The specimens are smaller than Rimini ones and the 

tootb is usually not so well developed. The species 

occurs at low frequencies in several open gulf and 

beach samples. 

Triloculinella obliquinoda Riecio 

Plate 2, figures 30-32 

Triloculinella obliquinodus R1CCIO, 1950, Contr. Cush

man Found. Foram. Res., vol. I, pts. 3,4, p. 90, pI. 

15, figs. la-c,2a-c. 

Our specimens are smaller than Riccio's but arc 

otherwise so similar that we have assigned them to his 

species. The maximum length is 0.5 mm. A large 

number of the specimens are quinqueloculine but tri 

loculine ones also occur. This suggests that a more in

tensive study of the variolls species of Miliolinella, 

especially tbe genotype, should be studied further in 

order to be sure that the erection of two genera for 
the forms developing a semicircular tooth in the aper

ture is valid and necessary. The specimens referred by 

Post (1951, p. 170) to Tri/oculina oblol1ga (Montagu) 

in this area probably refer to the same species. 

In the Rockport area this species is abundant at 

many stations in the marshes examined, especially the 

Matagorda Island marsh, occurs at low frequencies at 

a few bay stations and at some beach stations. 

Trochauunina cOl1lprinmta Cl1shman and Brollnimalln 

Plate 3, figures 3, 4 

Trochammina com.primata CUSHMAN and BRONNI

MANN, 1948, Contr. Cushman Lab. Foram. Res., vol. 

24, pt. 2, p. 41, pI. 8, fi1(8. 1-3. 

This is a very irregular form, especially in its later 

stages. The species shows a good deal of resemblance 

to 1'. rotaliform;} J. Wright but the type figures of 

that species show a very regular test. T. cOlilprim.ata 

is reported from a mangrove swamp on the west coast 

of Trinidad, B. \'17. I. Tn the Rockport area it occurs 
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at many d the marsh stations at relatively low fre
qllencies, except at one in Matagorda Island marsh 
where it is 18'~s of the fanna. 

Troch~ll1l11ina illflata (~tolltagl1) 


Plate '. figures 5, 6 


Nautil1f.S injlaluJ MO~TAGl', 1808, Tcst. Brit., p. 81, 1'1. 
18, fig. 3. 

This species is reported from marshes and nearby 
areas. The marshes with which it is associated appear 
to be true salt marshes and not the brackish ones 
found ncar rivers. In the Rockport area it is a major 
dement of the fauna at several Matagorda Island 
marsh localities, and also occurs at the stations in the 
Grassy Point marsh at very low frequencies. 

Trochammillu macrescells II. B. Brady 


Plate " figures 7, 8 


TrochammillG illfiala (MONTAGlJ) var. macrescens H. 

B. BRADY, 1870, Ann. Mag. Nat. Hist., ser. 4, vo\. 6, 
p. 51, pI. II, figs. 5a-c. 

Specimens of this species vary considerably in thick
ness and in the amount of involution of the test. The 
thicker specimens are usually completely involute, 
showing only the final whorl. The specimen figured by 
Brady belongs to the thin, evolute type. His figured 
specimen has collapsed chambers which frequently oc
cur when specimens arc dried. This results in the 
chambers appearing concave and in the apertural face 
being squeezed inward as in Brady's figure. The aper
ture is a simple one at the base of the chamber at the 
periphery. Care must he taken in identifying the spe
cies not to confuse it with }adamm.ina polystoma Bar
ten stein and Brand, which is very similar except for 
the apertural characters, although usually more com
pressed. The two species occasionally occur together 
although they are usually found independent of each 
other. T. macrescenJ is reported from brackish water 
at various localities. In the Rockport area this species 
occurs at low frequencies at several marsh stations, 
and in one sample from Point marsh it is 51 % 
of the fauna. 

Umulilla, see page 5 

Virgulin3 pontoni Cl1shman 


Plate 4, figures 14, 15 


I'irgulilla pontoni ClJSHMA:-I, 1932, Contr. Cushman 
Lab. Foram. Res" vol. 8, pt. I, p. 17, pI. 3, fig. 7. 

This species i$ reported in the northwestern Gulf of 
Mexico as characteristic of depths shallower than 125 
Ill.; as rare to 1000 m. In the Rockport area it occurs 
at very low frequencies at most stations in the open 
gulf facies, with two records in the beach facies and 
one in Mesquite Bay. 

Virgulina spinicostata Phlcger and Parker 

Plate 4, figures 16, 17 

f'irgulina .rpinicostata PJlLEGER and PARKER, Mcm. 46, 
Geol. Soc. America, pt, 2, p. 19, pI. 9, figs. 11a, b, 
12a, b, 13a, b, 14. 

This species is reported in the northwestern Gulf of 
Mexico in most cases shallower than H)() m., with the 
highest frequencies shallower than 80 m. In the Rock
port area it occurs at low frequencies at three open 
gulf stations. 

BIOFACIES 

The distribution, of the important species are sum· 
marized in very general form on Figure 49, based upon 
the data from Figures 7 to 47 and Tables I to 7. The 
Foraminifera appear to be grouped into four principal 
facies. Two additional types of distribution are super
imposed upon this pattern, and these are here termed 
subfaeies. The geographic distributions of the facies 
are summarized on Figure 48. These facies and sub
facies are described below. 

Open Gulf Facies 
This facies extends seaward from the beach of the 

barrier islands. The following species occur principally 
in the open gulf areas, but also may be present in rela
tively low frequencies in the lower bay and/or beach 
samples: 

Bigenerina irregularis 

Bolivina lou'mani 


B. plllchella primitiva 

BuJiminella sp. cf. B. bassendorfensis 
B. elegantiHima 
Cibicidina strattoni 
Elph.idium discoidale 
Epistominella vitrea 

Gaudryina exilis 
Guttl/lina australis 

N onionella altantica 
N.opima 
Nouria polymorphinoides 
Proteonina atlantica 

Qldnq1lelocuiina sp. cf. Q. compta 
Q. fllnafutiensis 

Q. la1narckiana 
Reussella atlantica 
"R of alia" pauciloculata 
"R.H rolshauseni 

Textularia sp. cf. T.lnayori 
Triloculilla trigonula 
V irguLina pontoni 

The following species occur in the open gulf facies, 
but are not especially characteristic of this facies, also 
occurring in approximately equal frequency in the bay 
faCIes: 

Bolivina striatula 
Discorbis jloridana 
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Elphidiurn ad'Uellum 

E. gunteri 
E. sp. d. E. koeboeel1se 
E. poeyanum 
AIassilina peru'Uiana 
"Rotalia" beccarii variant ;\ 
HR." beccarii variant B 
Triloculina sidebottomi 

Beach Suhfacit's 

The beach fauna is essentially an opcn gulf assem
blage in which a few species are concentrated in abun
dance. There is a varied fauna present, hut fewer r,pe
cies are recorded than from the offshore samples. The 
following spec;es occur in higher frequencies in the 
beach subfacies than elsewhere in the Gamples studied: 

Elphidium ;11certum mexican1J1n 

Qui1lqueloculina sp. d. Q. compta 
Q. seminulum 

Q. wiesner; 
Other species which are relatively abundant, but 

which are also abundant els2where, are as loilows: 
Bigenerina irregul(lfis 

Cibicidina st ralton; 


Elphidium discoidale 

E. gunler; 

E. ,nal.agordanum 
"Rotalia" beccar;i variant A 

Palmeri1lella parmerae, a typical bay species, also oc
curs III appreciable numbers in the beach material. 

Bay Facies 

The following species appear to be characteristic of 
San Antonio, Espiritu Santo, ;vlesquite, Aransas, and 
Copano Bays, although they may also be present m 
significantly lower frequencies in the open gulf: 

Ammobacuiit es dilal alus 

A. salsus and variants 
A. sp. ;\ 
A. sp. B 
Elphidium delicatulum 

E. galvestonense 
E. sp. d. E. tumidum 

Pal-merinella palmerae 


The following species are present in the lower bay 
assemblage in low frequencies, although they apJlear 
to be essentially open gulf forms: 

Bigenerina irregularis 


Bolivina lowmani 

Buliminella elegantiSJima 

Cibicidina stratton; 


Discorbis jloridtUla 

ElphidiulII advenu11I 


E. discoidale 

Ga udryina exilis 

M assilina peruviana 

Nonionella atlantica 


N.opima 
Quinqueloculina sp. d. Q. compta 
Q. funafutiensis 
Q. lamarckiana 

Q..reminulum 
Reussella atlantica 
"RGIalia" pauciloculala 
"R." TOlshau.feni 

Textularia sp. cf. T. 1IJayor; 

Virgulina ponloni 

Upper San Antonio Bay Subfacies 

Some of the species which occur in significant abun
dances in lower San Antonio Bay and in Mesquite, 
Aransas and Copano Bays are not recorded from upper 
San Antonio Bay. Many of the species are those which 
appear to be principally open gulf forms. The follow
ing species are widespread in the bay fauna and do not 
occur in upper San Antonio Bay: 

Buliminella eleganlissima 


Discorbis /loridana 

Elphidiurn discoidale 

E. {"cerium mexicanum 

Quinqueloculina cuI/rata 

Q. funafutiensis 


Truowlinella obliquilloda 


Marsh Facies 

Two small areas of marsh have been studied from 
this area, one on the bay side of Matagorda Island and 
the other at Grassy Point on the delta of the Guada
lupe River. Each of these marshes has somewhat dif
ferent ecologies and there are considerable faunal dif
ferences between some stations in the same marsh. ;\ 
few species a re essentially restricted to these marsh en
vironments, in some cases with some mixing in adja
cent areas. Such species found in both marshes are: 

Ammoastuta inepla 

JI renoparrella rnexicana 
Discorinopsis aguayoi 
Miliammina jusca 

T rochammina comprimata 
T. in.flata 
T. macresGens 

Amnwbaculites sa/sus occurs at unusually high fre
quencies in both marsh areas. 

The following species are confined to the Matagorda 
Island marsh: 

}adammina poiysloma 
Pseudocia'Uulina gracilis 
Triloculina iilene; meningoi 

The last species is also found at one station in Mes
quite Bay. Trochammina il/.f/ala is much more abun
dant in this marsh than at Grassy Point. The marsh 
is characterized by relatively high populations of 
Palmerinella palmerae and also contains several species 
which are characteristic of both the bay facies and the 
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open gulf facies, Massi/ilia pmtea IS more abundant 
here than elsewhere, 

Jfiiiammina sp, is restricted to the Grassy Point 
marsh, Discorinopsi... aguayai occurs here at very high 
frequencies and Tmchammina cc;mprirnata is more 
ahundant than on Matagorda Island, 

River Facies 

The river facies is characterized by Lagunculina 
vatie.rcens. Lagu neulina sP,. Lept(Jtiermelia zlariabilis, 
Proleonin<l lagenaria and several species of Urnulilla, 
Many of these species occur in Guadalupe Bay. espe
cially p, lagenaria, which is found at significant fre
quencies, Urnulina compreJ.ra is found at one station 
at Grassy Point marsh at a very low frequency. 

DISCOSSION 
It appears that the principal factor affecting the dis

tributions of Foraminifera described above is the pres
ence of islands between the open gulf and the hays, 
The islands act as an effective barrier in either I) in
hibiting the !low of oceanic water into the hays during 
higb runoff from the land. or 2) in trapping oceanic 
water which flows in througb the passes during times 
of low runoff from the land. During high runoff, the 
salinities in the bays are typically estuarine, ranging 
irom nearly fresh water at the river deltas to about 
30 o!oo at the passes, according to Collier and Hedg
peth (1950, p, 176), During dry periods most of the 
water in the bays appears to he oceanic water entering 
through the passes, Excessive evaporation in shallow, 
enclosed bays tends to produce salinities of higher 
values than open gulf water. The high salinities which 
obtained during July and August, 1951, when these 
collections were made, apparently are due to this 
mechanism, 

The bay fauna is composed of what appear to be 
three ecologic groups of species, One group is essen
tially restricted to the bays and is dominated by Am
",obaculites tiilataius and A. ,ral... us and variants, It is 
suggested that these species constitute an indigenous 
bay population, A second group of species in the bays 
1S the typical open gulf assemblage which has invaded 
the lower bays and formed a low percentage of the 
population. They are most prevalent near the passes, 
hut are not confined to such locations, Examples of the 
third group are Elphidium gunteri, "Rota/it," beaarii 
variant A, and"R," becearii variant B. These species 
occur at high freqnencies in both the open gulf and 
the bay environments, and may be at high frequen
cies in the river and marsh facies as welL 

It is suggested that Elphitiiu11t gutllni and "Rotalia" 
beaarii variants A and B may be open gulf species 
wbich have invaded the bay environments with the 
open gulf water. This is based upon evidence from 
the coast of Mississippi (Phleger, MS) where these 
species are confined to olltside the harrier islands, The 

]\-lississippi area is one of hil'h rainfall and it appears 

that all the open gulf assemblage is kept outside the 
islands along with the open gulf water masses. It is 
suggested that these species may have invaded the 
bays of the Rockport area along with the open gulf 
water masses during time of low runoff from the land, 
They appear to be forms which can withstand certain 
environmental extremes, at least for short periods of 
time, It is probable that these species are more adapt
able than some of the other open gulf forms which 
have not generally invaded the bays. 

It is interesting to speculate whetber these species 
may be able to w:thstand a prolonged period of high 
runoff from the land. Such an environmental change, 
if over a long period of time, may either reduce their 
abundance or perhaps eliminate them as a living popu
lation from the hay environment. Periods of low and 
high rainfall in the drainage basin thus may be re
corded in the vertical sequences of faunas in sediment 
cores taken from the bays. 

The open gulf species wbich occur at low frequen
cies in tbe lower hays may have invaded this environ
ment either by physical transport by currents or by 
radiation as a living population. The geographic dis
trihution of this element of the bay population sug
gests that is is caused by invasion by a living popula
tion. Presence of these species behind the harrier is
lands far from passes, as in lower San Antonio Bay, is 
difficult to explain by physical transport of tests, Large
scale wash-over of the islands hy unusual storms, how
ever, is a possihility to be considered, A study of the 
living population, planned for the future, should give 
critical information in this connection. 

The beach assemblage is characterized mainly by 
open gulf species, but with some of these species in 
relatively higher frequencies than offshore, This sug
gests a physical concentration of these species by wave 
and current action. Another possibility is that tbese 
species find the surf zone more amenable than offshore, 
or conversely, that other species cannot withstand the 
heach environment, of the open gulf species 
which are eitber rare or unrecorded from the beach 
samples are small forms which may be destroyed or 
carried beyond the surf zone. The o/Ishore island is 
breached by a small pass, Cedar Bayou, thus forming 
Matagorda Island to the northeast and St, Joseph Is
land to the southwest. Cedar Bayou is sometimes 
open and sometimes closed; previous to the present 
collection it had been open for several years. It is of 
interest to note that the beach fauna of St, Joseph 
Tsland is somewhat different from that of Matagorda 
Island, as can he seen by examining T,lbles I and 4. 
The reason for this di/Ierenee is not apparent. 

Many of the common Op<:11 gulf species occur at the 
majority of stations sampled in Bay. This 
faunal mixing appears to he due to faunal migration 
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and/or physical transportation through Cedar Bayou 
which opens directly into Mesquite Bay. Closing of 
Cedar Bayou probably would be reflected in a change 
of the fauna in Mesquite Bay with elimination of part 
or all of the open gulf species. This may be recorded 
in the faunal sequences in long cores from :Vlesquite 
Bay. 

A few generalizations may be made concerning the 
distribution of total populations of Foraminifera. Rel
atively low populations are found in the western and 
northwestern parts of San Antonio Bay, in the bed of 
the Guadalupe River, and in the offshore area. Off
shore there is a very slight indication of increased pop
ulations seaward. Relatively high populations are 
found in the northeastern, eastern, and lower San An-· 
tonio Bay, Mesquite Bay, Aransas Bay, and Mata
gorda Island and Grassy Point marsh areas. 

The underlying causes of population shifts are prob
ably of various kinds, differing in the various areas. 
For example, the causes of high populations in marshes 
probably differ from those in Mesquite Bay. There is 
a suggested correlation of size of population with sedi
ment type in Mesquite and San Antonio Bays. The 
"clay and silty day" areas carry, in general, a smaller 
population than the "mud-sand and mud" areas. There 
is insufficient evidence offshore to draw any conclu
sions on the variatiou in total populations. In the 
event of there being an increase seaward, of which 
there is a slight suggestion, this might be caused by 
the mechanical destruction of tests in the surf and 
nearshore area. 

No attempt has heen made to divide the area using 
any of the various schemes of terminology based on 
salinity or chlorinity suggested by Korth European 
writers for Netherlands and Baltic Sea shallow water 
regions. These various schemes have been summarized 
recently by Rottgardt (1952, p. 195). As pointed out 
hy Hedgpeth (1951, p. 53), it is impossible to apply 
these terms rigidly in the San Antonio Bay region 
since there is such a wide variation both seasonally 
and periodically. Dahl (1948) points out similar dif
ficulties in classifying the waters of the west coast of 
Sweden. While these various terminologies are of theo
retical interest it seems dangerous to attempt to apply 
them in this area since such application implies a rigid
ity of control that may not in reality obtain. Seasonal 
studies of living Foraminifera would do much to darify 
this situation since they might show to what degree 
these large and perhaps temporary variations affect the 
species present. Ladd (1951, p. 135) and Gunter 
(1941, p. 11) both maintain that in many respects the 
area is an ideal one for the study of the relationship 
of organisms to salinity. 

The interpretation of the area given above is in es
sential agreement with that of Post (1951) who made 
an analysis of the present area and outlying hays based 

on sixty~two bottom samples and dredge hauls. She 
divides the area into three facies: 1) baY-head, 2) 
inter-reef and reef, and 3) polyhaline bays, passes, and 
open gulf. We have extended the distribution limits 
of many of the species that she found confined to one 
of these facies. This is to be expected in view of the 
much more extensive sampling, which also has given 
much additional data not included in Mrs. Post's report. 
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B. elegontiS$tmo .8 X 
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Table L Distribution of Foraminifcra III st:rfacc sediment samples from the open 
gulf and St. Joseph Island. 
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Table 2. Distribution of Foraminifera In surface sediment samples from Copano 
Bay and Aransas Bay. 

( 66 ) 



ESPIRITU 
LOCATION MESQUITE BAY SANTO 

BAY 

STATION ~-
I~ I~ I", ~I~ ~ I! 

TOTA L PO PULATION 
gl~ rgi~rg -g g Igrgl~ -g igl::;r! -grg rggjg ~) 0.149 mm. 1::;1::;181818 ::; 18 , 

""'" ,,,',,', , I ".,. 
" B 

Amm",,'"'' ''''',,'',,'', 
, 

,B""",oo ''''',',,'' 
IB"'"oo .""",, I 
!,I,m",'" ".,,,',,,,m, 

ICIb'"',,, '10" I , 
I , , 

,.",,',I,m",,,,,,. , I ,
",,,.,,,, ,,', I. , I 
,00'''' I , I 
""",m m' ",,,m I I 

. ".b",,,, I , I , I I 
I I I 

I , 
;"",'00 "",, 

IM,,,"'oo P"''''OO 
1M. ,,,',, 
IM''',mm", "" 1M, "Id" 

" ,,',,' 
I 

1P,'m,,,,,", " 'm"" 

,II"" 
I,m""""
,00,'00 
'",',,"''' , 
"m",I,m 

"w,"''''
R",I '00 

" I , 
"Rotllio" " 

, , I , I , 
"R' , , I I I , I 
"R' b"",,' '''lOot ""R.' ,",,,,,,,,,, 
"R" ",.""",'""00 ,,' "., moo"", 

",.b,tt,m, I I I 
T"I",,,,,,,, ,bl""oo', , 

" , 

'TO' AL POPULATION I~ f;-" ~L",i,Nr",-~L" -"' ~f~r;~ I"L~f~_N_~ L~ 1."1_; 
(I .149mm. and )O.074mm. gig I-gr~r~r~ Ig g Ig Ig I~ ~ 1:5 1::;1:5 ~ I~ ~ 1:5 I::; g 
Imm,b","'" w,,,.

(,,,,,,,,1 , , , 
" 

I 

1""'00 ''''''''';'
I , , I I,II, ; m"'"",,,,

I , , 
Ib;, 

, I, , , , , , I 
""',m",'" 

d"" ,,,',,
L'"",,,

IM""mm", ,,," 
IM",,"'" (,,,,,,,., , I , , 

" N"",,'" otllntiCO 

Pol , , 
"",,' , 

"""" '00 
"R""'" 

, I , , 

I 

Table 3. Distribution of Foraminifera in surface sediment samples from Mesquite 
Bay and Espiritu Santo Bay. 
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Table 4. Distribution of Foraminifera In surface sediment samples from Mata
gorda Island. 
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LOCATION 

STATION 

,TOTAL POPULATION 
)0,149 mm, 

AmmoQ~t!!~~~~2!° 
AmmobaclJlif~s dikf{lfU$ 
A. solsus and ..or~· ,6 

,6 

I .' 

M!lJommina fusto 
MiHoljdo~ i!)v~nil~ 

NoniClltho o1lo,.,ricQ 
N. Opifno 
Paimtrinfilo ohnttot 
Qllinql<tloCl.lliM "i..n~ri 
Rf'o I\o~ nona 
Rotolla rU~f'Ai!t' 

Table 5. Distribution of Foraminifera 111 slirface sediment samples from San An
tonio Bay, Sta. 1-6;1. 
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Trochommino mQC't'.~~ 
AMmc~ 1:t-tOmpf".O--~--~-· 

G1obigt'finol ('I rUIHa 

TOTAL POPULATION 
<0.149 mm ond >0.074 mm. 

Miliolidot 
NOtlio~o 
Polmerint'lla palmt"ot' 
Prot.arlino -TO;;;-orio 
~R 01., Ii (I. I UYt'lIi1f) 

Tfoctlommil'lo macrt',c«ns 
A t'fIl'!'0p!f'\Phill oo"'Pr'l~a 
A -,. A 

•
* Note-Rearl: Prnullna instC'ad of Ammopemphix 

Table 6. 	 Distribution of Foraminifera m surface sediment samples from San An
tonio Bay, Sta. 66-198. 
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l 
LOCATION 

MATAGORDA 
ISLAND 
MARSH 

GRASSY 
POINT 

MARSH 

GUADA
LUPE 

RIVE R 

STATION 
NNNNN 

oowoooooo~~~w~w ~~~~~ 
~~A~~~O N~~-N~~m~~~N~mmro 

-N
TOTAL POPULATION 
)0.149 mm. 

NI-~-~~~OON~oomm~WON 
o~wmOOmWO~~O~NNm~o_ _ 
OOOOOOOOOOOOOOOOOO~~ON~-

E. delicotulum .7 .2 G 2 
E. discaidale .2 
L go lve s",to"'n;,:o.'-n.:."..:;.'______---"I'-:-I':':1-::+_ 
E. gunteri 

3.410 
2 21 16 .2 .4 I 50 

E. incertum mexiconum 3 .6 
cf. koe boee nse 
matoQordanum 

E pooyonum 
d. tumldum .4 

1 Jademmlno polystama 6 ,.3, 
Leplodermello vonobilis 
Massi line PHuviono 2 

T. 5 Id. bot tom I -t-+-t;:2-+;9:f1;:;:2t-r.5;r'3'/-;t-;f5;;t-'2=rf·",1t-f-i-t-++-i 

;~~~o:~ ~:ei~~'" ~:~j:~ii;-~":':':'-----I-'6t-'+:It.I:::af-3:;1f"'~'l-tl-"2fl' 111:;m2 

r.T~.-~in~f~lo~t~o~~--------------~~2~~,F:~~ .5.1 -t-++++4 
~T~.--_Tm;.:o~c~'0~s~c.:..~ns'-~----------~~~_+~6+=3t_ ,5 I 6 _+-+++~ 
T. (miscellaneous} 9 2: . 8 I ~++++-+-H 

~ ~ N 01 -.I Ni(D~~ en '" N '" ... ~ - -

TOTAL POPULATION 
(0149 mm. and >0.074 mm. 001~WOOO~1 ooo~-~mo~N ~~w 

I-A:-m:-:::m":'o-os~t..U':"to..-..-ln..e-:7otto-------r0::.r-0'f'0~"'fO~OT0:r::::.0 ~ ~ ~ ~ ~ ~ ~ 00) en 0 0 

Ammobaculites (juvenile) 614 I I ! 10' 5 83 22 4m7+-f'iCL4H_+-+--I 
~8~a~i+lv71~no~~sP~"--~~~~------~~~~~~++--
1-00~I':'s.:ccace,"'In"'o:Cp:Cs":is"'-""":"a""Qu'-a::-y:C:o"C1-------~~H-t-++++- .2 4q! 2 2 

Arenoparrello me'tlcono 3 3 I I 

Elp~'d;'um (juvenile) 13502 133 4 632121315 128 
f.L~o~Q~u~n~c':'u~,I""no~~v~a~d~.s~c:c:e:c:n""s---------f~~=rt"-~~-" 8 

L. ,po 7 

Leptode,mella voroobills II
Mi!iammino (juvenHe) III 15 - 41 4:.5 2 '3~ 22 
M sp. 

3210 

T. macrtstens 1 !1 

~~.~t~~~~~~.~-~...''''r'''•.::.ss::.:o'--------++ =-+++1'1;::;_
A. sp. A 
A. ,a. B 

'" Xoi€~-1te<lil: 11'11ulma mstE'ud of Ammopf>mTlhlX 

Distribution of Foraminifera in surface sediment samples from Mata
gorda Island marsh, Grassy Point marsh and Guadalupe River. 
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EXPLANATION OF PLATE 1 

FIGS. 	 PAGE 

1. Lagunculina vadescens Cushman and Bronnimann. X 70. Sta. GR7A 10 

2. Lagul1culina sp. X 70. Sta. S248B 	 10 

3. Leptodermella variabilis Parker. X 70. Sta. S91A 	 10 

4. Proteo11ina atlantica Cushman. X 50. Sta. J33A 11 

5, 6. Proteonina lagenaria (Berthelin). X 70. Sta. S135A 11 

7, 8. Urnulina compressa Cushman. X 70. Sta. S9IA 5 

9. Umulina sp. A. X 70. Sta. S92A 	 5 

10. Urnulina sp. B. X 70. Sta. SI32A 	 5 

11. Reophax 1Iana Rhumhler. X 70. Sta. \113A 	 13 

12. Ammoastu/a i11epta (Cushman and McCulloch). X 50. Sta. GIB 	 4 

13-15. 	 A1I1rnobaculites dilatatus Cushman and Bronnimann. X 50. 13, 14, Sta. MT51A; 15, 
Sta. S70A 5 

16. AmJltobacuiites exiguus Cushman and Bronnimann. X 70. Sta. JI5A 5 

17-15. A11I11lobaculites sa/sus Cushman and Bwnnimann and variants. X 50. 17, Sta. MTIIA; 
18-20, Sta. S71A; 21-23, Sta. S91A; 24,25, Sta. S20A 5 

26-28. Ammobaculites sp. A. X 50. Sta. MT5IA 5 

29, 35. Ammoscalaria pseudospiralis (Williamson). X 50. Sta. S22A 6 

30. A·mmobaculites sp. B. X 38. Sta. S91A 

31, 32. Rcc'JTvoides sp. X 50. Sta. GBB 13 

33, 34. Bigenerina irregularis Phleger and Parker. X 50. Sta. J34A 6 

36. Textularia sp. d. T. mayori Cushman. X .lB. Sta. J13A 14 

37, .lB. Galldryina exilis Cushman and Bronnimann. X 70. Sta. J33A 9 

39, Pseudoclavulilla gracilis Cushman and Bronnimann. X 70. Sta. MT84B 11 

40,41. Miliammina !usea (H. B. Brady). X 50. Sta. MT51A 10 

42, 43. Miliammina sp. X 70, Sta. GBB . 11 

44, 45. Massilina peruviana (Orbigny). X 38. Sta. SJIA 10 
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EXPLANATION OF PLATE 2 

FIGs. PAGE 

1·4. Alassilina protea Parker, n. sp. X 50. I, Holotype; 2-4, Paratypes. Sta. MT62A to 


5, 6. Quinqueloculina sp. cf. Q. comp/a Cushman. X 50. Sta. 136A 12 


7, 8. Quinqueloeulina cultrata (H. B. Btady). X 50. Sta. S62A 12 


9, 10. Quinqueloculina /una/utiensis (Chapman). X 50. Sta. 135A 12 


11, 12. Quinqueloeulina. lamarckiana Orbigny. X 50. Sta. 135A 12 


13, 14. Quinqueloculina poeyana Orbigny. X 50. Sta. r\18A 12 


15·17. Quinqueloetdilla rlwdiemis Parker, n. n. X 50. Sta. MT62A 12 


18, 19. Quinqueloculina seminulum (Linne). X 50. Sta. MT62A . 12 


20-22. Quinqueloculina wiesneri Parr. X 70. Sta. MT52A 13 


23, 24. Triloculina /iterrei meningoi Acosta. X 50. Sta. MT63A 14 


25-28. Triloculina sidebottom; (Martinotti). 25·27, X 38; 28, X 50. Sta. MT66A 14 


29. Triloculina trigonula (Lamarck). X 50. Sta. SJIA 14 


30-32. Triloculinella obliquinoda Riccio. 30,31, X 70; 32, X 50. Sta. MT62A... 14 


33, 34. Amwparrellamexicana (Kornfeld). X 50. Sta. MT63A 6 


35·37. jadammina polystoma Bartenstein and Brand. X 70. 35, Sta. MT92B; 36, 37, Sta. 

ylT86B 9 
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EXPLANATION OF PLATE 3 

FIGs. 

I, 2. Nouria polymorplti1wides Heron-Allen and Earland. X 50. Sta. J34A .. 

J, 4. 1'rochammina comprimata Cushman and Bronnimann. X 50. Sta. MT85B 

5, 6. 1'rochammina in/lata (Montagu). X 50. Sta. MT65A 15 

7, 8. Troc/tammilla macrescel1S H. B. Brady. X 50. Sta. S135A ............. ..... 15 

9, 10. Guttulitla aWiralis (Orbigny). X 50. Sta. MT48A 9 

11. ElpAidium. adve1l1<m (Cushman). X 50. Sta. E6A 7 

12, 17. Elphidium delicalulum Bermudez. X 70. Sta. S195A 7 

13, 14. Elphidium discoidale (Orbigny). X 50. Sta. J33A . 7 

15, 16. Elphidium galveslotlense Kornfeld. 15, X 38; 16, X 50. Sta. E6A .. 7 

IB, 19. Elphidium gunteri Cole. 18, X 50, Sta. S62A; 19, X 38, Sta. C2A . 8 

20, 21. Elphidium itlcerlum mexica1lum Kornfeld. 20, X 70; 21, X 50. Sta. SJl7A 8 

22, 23. Elpltidium sp. d. E. koeboeense LeRoy. 22, X 70, Sta. MT52A; 23, X 50, Sta. MT4A 8 

24, 25. Elphidium matagordanum (Kornfeld). X 50. Sta. MT51A 8 

26. Elphidiurn poeyanum (Orbigny). X 70. Sta. S62A 9 

27. Elphidium trallslucenJ' N atland. X 50. Sta. A12A 9 

28, 29. Elphidium sp. d. E. twmidum Natland. X 50. Sta. MT79A 9 

30, 31. Nonioltelia atia1ttica Cushman. X 50. Sta. M48A 11 

n, 33. Nonio·nelia opirna Cushman. X 70. Sta. M48A ,.... 11 
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EXPLAKATION OF PLATE 4 

FIGs. PAGE 

1. Bolivina lowman; Phleger and Parker. X 70. Sta. J36A 6 

2, 3. Bolivi11a pulchella primitiva Cushman. X 70. Sta. J33A 6 

4, 5. Bolivi11a striatula Cushman. X 70. Sta. M48A 6 

6, 7. Bulimillella sp. d. B. basJendorfensis Cushman and Parker. X 70. Sta. J34A 6 

8, 9. Buiiminella eiegal1tissima (Orbigny). X 7n. Sta. M48A 6 

10, 11. R ecloboiivilla advella (Cushman). X 70. Sta. J33A 13 

12, 13. R eussella atlantica Cushman. X 70. Sta. J33A . 

14, IS. Virgulina pontoni Cushman. X 50. Sta. M48A 15 

16, 17. Virgulitta spinicostala Phleger and Parker. X 70. Sta. ]I5A 15 

18, 19. Discorbis floridana Cushman. X 50. Sta. S]I9A 7 

20-22. "Rotalia" beecarii (Linne) variant A. X 38. Sta. S62A 13 

23, 24. Discori11opsis aguayoi (Bermudez). X 50. Sta. G2B 7 

25-28. "Ro/alia" beecarii (Linne) variant B. 25, X 70; 26-28, X 50. 25, 26, Sta. ]35A; 27, 

28, Sta. C2A 13 

29, 30. "Rota/w" bucarii (Linne) variant C. X 70. Sta. SI39A 13 

31, 37. "Rotalia" pauciiowiata Phlegcr and Parker. X 70. 31, Sta. ]ISA; 37, Sta. ]33A 13 

32, 33. "Rotalia" fo/Shausclli Cushman and Bermudez. X 50. Sta. ]35A . 14 

l*-36, 40, 41. Epistomi'l1ella vitrea Parker, n. sp. X 70. 34, Holotype; 35, 36, Para types, 
Mississippi Delta Sta. MP72-5IA; 40, 41, Sta. JISA 9 

38, 39. Cihicid1na strattoni (Applin). X 50. Sta, ]34A 7 

42-44. Palmerinella palmerae Bermudez. X 50. Sta. MT51 A 11 
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