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Tertiary Foraminifera from St. Croix, Virgiﬁ Islands

By J.‘A. CusaMAN

ABSTRACT

This paper records the Foraminifera found in three wells
drilled on the island of St. Croix, V. I. The species and varieties
found total 103 forms, of which 5 were originally described from
this material. Two of the wells and the upper part of the third
appear to cut Miocene rocks. The lower part of the third well
appears to have reached Oligocene rocks.

INTRODUCTION

"This paper is based on the Foraminifera found in the
cuttings from three test wells drilled in the winter of
1938-39 on the island of St. Croix, V. I. These wells
were drilled as part of a program of test drilling for
ground water financed by the Public Works Adminis-
tration and were located on lands owned by the United
States Government that have been put to economic use
by the Virgin Islands Co., a quasi-government corpora-
tion., The wells were drilled by the rotary, clay-seal
method, and much mixing of material from lesser depths
with that of greater depths has taken place. It is
believed, however, that valuable data have been ob-
tained-from the cuttings and that the results ave well
worth recording. '

" The ge()%raphic and geologic setting of the wells is
described by D. J. Cederstrom, of the Geological
Survey, who made a study of the geology and ground-
watér conditions of the, island, supervised the test

drilling, and collected the cuttings on which this paper

is based.
NOTE ON THE GEOLOGY OF ST. CROIX, VIRGIN ISLANDS
By D. J. CEpERSTROM

The island of St. Croix lies about 95 miles south-
southeast of San Juan, P. R., and is one of the Virgin
Islands group, of which St. Thomas, St. John, and St.
Croix belong to the United States. The island is about
21 miles long. The western part is about 6 miles wide,
but the eastern part tapers to a width of less -than 1
mile at the eastern end.

The western part of the island is made u{)

a

mountainous area on the north and a rolling plain on

the south. The eastern part of the island is moun- |
(See fig. 1.) The mountainous areas are |

tainous.
composed of limestones, breccia, tuff; and volcanic
flows of Cretaceous age, strongly folded, metamor-
phosed, and intruded by dioritic rocks of early Ter-
tiary(?) age. The rolling plain flanking the northern
range of mountains is underlain by Tertiary sediments
chiefly soft white or creamy marls with intercalated

of 8}, outlined.in two papers.®

somewhat more consolidated thin-bedded white lime-
stone strata. These beds are gently folded along axes
that trend west-southwest. The test drilling revealed
that these limy strata are underlain by a gray clay and
included limestone conglomerate whose maximum
thickness is unknown.! In test well No. 1, the location
of which is shown in figure 1, a thickness of 1,400 feet
of this formation was penetrated. In test well No. 2
the gray clay is underlain by a basal limestone conglom-
erate, as shown in the accompanying log of the well
and in the diagram, figure 2. :

The older Upper Cretaceous rocks making up the

mountainous areas, referred to by Kemp * as the
Mount Eagle series, are referred to now as the Mount
Eagle volcanics. The marly Tertiary rocks exposed at
the surface of the rolling plain were named the Kingshill
series by Kemp.? They are now referred to as the

;-

Kingshill marl. The dark clays and included conglom- -

eratic material found below the light colored Kingshill
marl have been named by the writer * the Jealousy
formation. :

Much has been written on the geology of St. Croir
by Danish, German, Swedish, and American geologists.
Most of the reports written before 1927 are reviewec
by Kemp in the publication referred to above. The
report by Vaughan ® on the stratigraphy-of St. Croix is

- of especial interest to students of paleontology. Foram-

inifera and other fossils are listed in his report that
were found in samples taken from outcrops at Evéning

| Hill and Montpelier, 1 mile and 3 miles, respectively,
- northwest of Christiansted; at Annas Hope, 2 miler

southwest of Christiansted; and near Wheel of Fortune
Estate, 1 mile south of Frederiksted. Vaughan found
that the strata at Evening Hill and Montpelier are prob-

- ably late Oligocene in age, although they may possibly

be assigned to early Miocene. At Annas Hope the

" horizon was determined to be very low in the Miocene,

and near Wheel of Fortune the strata were assigned tc
the middle Oligocene.
The main geologic features of the island of St. Croix

1 Cederstrom, D. J., Notes on the physiography of 8t. Croix, V. I.: Am. Jour.
8ci., vol. 239, %t. 2, No. 8, pp. 553-576, 1941.
? Kemp, J. F., Introduction and review of the literature on the geology of the

Virgin Islands: New York Acad. Sci., Scientific Survey of Porto Rico and the

. Virgin Islands, vol. 4, pt. 1, p. 49, 1926.

3 Idem, p. 28.

4 Cederstrom, D. J., op. cit., % 557,

s Vaughan, T. W., Stratigraphy of the Virgin Islands of the United States and of
Culebra and Vieques Islands, and notes on eastern Porto Rico: Washington Acad.

. 8ci. Jour.. vol. 13, pp. 303-317, 1923,

8 Cederstrom, D. J., Notes on the physiography of 8t. broix, V. L: Am. Jour.
Sei., vol. 239, pt. 2, No. 8, Ipp. 553576, 1941; Geologg and ground-water resources of
8t. Croix, V. L.: U. 8. Geol. Survey Water-Supply Paper——(in preparation).

1
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FIGURE 1.—QCeneralized geologic map of 8t. Croix, V. L.

The logs of the three wells, from which the material
used in this paper were derived, are as follows:

Test well No. 1, 500 yards east-northeast of Bethlehem

Thickness Depth
(feet) (feet)
Yellowmarl._______.__________________ 18 0-18
Coarsesand__- . ______________________ 4 18-22
. Coarse gravel . __ ______________________ 3 22-25
Yellow marl___________________________ 83 25-108
Greenish gray clay (thin, bard layers of
limy rock at 728, 732, 762, 770, 778, and
802 ft.) oo oo e 987 108-1, 095
Conglomerate-boulders of older, hard rock
cemented by lime; clayey streaks present. 16 1,095-1, 111
Gray clay . . 85 1,111-1,196
Conglomerate._ _ oo 1, 196-1, 201
Gray clay, with hard streaks at 1,291,
1,305-1,307, and 1,448 f¢t_ . ___._______ 305 1, 201-1, 506

Test well No. 2, 300 yards west of great-house at Jealousy

Yelloﬁ marl (containg hard, limy layers,
each a few inches in thickness, at 81, 83,

84, 85,and 88 ft.) ... __ . __. 91 0-91
Gray elay____ o ___. 133 91-224
Clay and boulders - 4 224228
Gray €elay _ - e 17 228-245
Gray and black clay containing a con-

siderable amount of rounded pebbles

and small boulders__ ... ___ ... ___.___ 10 245-255
Gray clay containing a variable but small

amount of sand and pebbles___..__..__ 143 255-398
Hard limestone conglomerate__....__.._..._ 61 398459
Hard basement rock_ - - _____ . ____.___ 11 459470

Test well No. 3, at Fair Plain, five-eighths of a mile west of
Anguilla

Fine sand, gradually becoming a coarse

gravel withdepth___._________________ 3 0-33
Clay, somewhat sandy or gravelly. _ . ____ 24 33-57
Coarse sand and gravel (water bearing) ... 5 57-62
ClaY o e 62-70
Sand and gravel (water bearing) .. _._____ 3 70-73
Yellowishmarl . ... _______ 89 73-162
Limestone. _ - - oo .. 5 162-167
Yellowish to white marl_ . _____________. 8 167-185
Limestone and marl____________________ 10 185-195
Yellowishmarl _ _ . _______.__ 13 195208
Blue elay - oo v oo 17 208-225

FORAMINIFERA
By J. A. CusaMaN
DISTRIBUTION AND AGE

Foraminifera are numerous in the wel' cuttings, 103
forms having been recognized. As noted above, the
manner of drilling of the three wells vas such that
much mixing of materials was possible. Only the level
of first appearance of a species is therefore significant,
that is, the highest level in the wells, for lower appear-
ances may be merely the effect of mixing. .

The distribution of the species in each well is shown
on the accompanying chart. On the following pages
notes are given on the distribution of the species in the
samples, and their known occurrences elsewhere for
comparison. ,

The age of the samples from test well No. 2 and test
well No. 3 and from the upper part- of test well No. 1
seems to be definitely Miocene. The lower part of test
well No. 1 contains species that are known to ocecur
particularly in the Oligocene, and from these species it
is inferresdy that the well penetrated the Oligocene.

NOTES ON THE SPECIES
Family TEXTULARIIDAE
Genus TEXTULARIA Defrance, 1824
Textularia leuzingeri Cushman and Renz

Textularia leuzingers Cushman and: Renz, Cushman Lab. Foram.
Research Contr., vol. 17, p. 8, pl. 1, figs. 2a—c, 1941.
Cushman and Stainforth, Cushman Lab. Foram. Research
Sﬁecial Pub. 14, p. 15, pl. 1, figs. 19, 20, 1945.
Cushman and Todd, Cushman Lab. Toram. Research
Special Pub. 15, p. 3, pl. 1, figs. 6a, b, 1945.

Test of medium size, broadly rounded at the initial
end, sides in the adult nearly parallel, strongly com-
pressed- toward the periphery, which is subacute;
chambers numerous, low and broad, the early ones
indistinet, later ones with the anterior pcrtions strongly
raised, concave posteriorly; sutures indistinct, nearly
straight, oblique; wall rather coarsely arenaceous, sur-
face somewhat roughened; aperture a varrow, slightly
rounded opening in the median line at the base of the
apertural face. Length, 0.60~0.90 mm,; breadth
0.45-0.50 mm. ; thickness 0.25 mm.
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F16URE 2.—Cross section of central part of 8t. Croix, V. L, showing location of test wells with reference to the geologicieatures.

Specimens referable to this species, described from
Venezuela, are rare in test well No¥1 at 960, 1,029,
1,390, and 1,430 feet and in test well No. 3 at 100 feet.
The species occurs in Venezuela in beds ranging from
the upper Oligocene to the middle Miocene, in tle
Oligocene Cipero formation of Trinidad, and in the
Miocene of Buff Bay, Jamaica. '

* Genus VULVULINA D’Orhigny, 1826
Vulvulina spinosa Cushman var. miocenica Cushman

Vulvulina spinosa Cushman var. miocenica Cushman, Cushman
%gbigggram. Research Contr., vol. 8, p. 80, pl. 10, fig.
s L o
Coryell and Rivero, Jour. Paleontology, vol. 14, p. 325,
pl. 41, fig. 1, 1940.
Cushman and Todd, Cushman Lab. Foram. Research Special
Pub. 15, p. 4, 81. 1, fig. 10, 1945.
Vulvuling capreolus Cushman [not D’Orbigny], Cushman Lab.
Foram. Research Contr., vol. 5, p. 80, pl. 12, fig. 6, 1929.
Vulvulina capreolus D’Orbigny var. spinese Nuttall, Jour.
Paleontology, vol. 6, p. 6, 1932.

This variety occurs in the Miocene of Jamaica, Haiti,
Trinidad, Venezuela, and Ecuador. It is present in
test well No. 1 at 13090 and 1,430 feet. A single imma-
ture specimen from test well No. 2 at 30 feet may belong

to this variety.
Family VALVULINIDAE

Genus KARRERIELLA Cushman, 1933
Karreriella bradyi (Cushman)

Karreriella brady: Cushman, Cushman Lab. Foram. Research
Special Pub. 8, p. 1385, pl. 16, figs. 6-11, 1937.
Coryell and Rivero, Jour. ' Paleontology, vol. 14, p. 326,
pl. 43, fig. 5, 1940,
Franklin, Jour. Paleontology, vol. 18, p. 307, pl. 44, figs.
16a, b, 1944,
Cushman and Todd, Cushman Lab. Foram. Research Special
Pub. 15, p. 8, %1 1, fig. 20, 1945,
Gaudryina pupoides H. B. Brady [not D’Orbignyl, Challenger
Rept., Zoology, vol. 9, p. 378, plL 46, figs. 14, 1884.
Gaudryina brady; Cushman, U. S. Nat. Mus. Bull. 71, pt. 2,
p. 67, text figs. 107a~c, 1911,
Gaudryina globulifera Galloway and Morrey [not Reuss], Bull.
ﬁgg Paleontology, vol. 15, No. 55, p. 33, pl. 5, figs. 3, 4,

This species is widely distributed and ranges from tl'»
Oligocene to the Recent. The records in the Miocene
are from Ecuador, Haiti, Jamaica, and Egypt. In
the material from St. Croix it is present in all three
wells. Only a few of the references are given above.

Genus SCHENCKIELLA Thalmann, 1942
Schenckiella cf. 8. petrosa (Cushman and Bermiidez)

A single specimen from test well No. 1, at a depth of
1,360 feet, 1s very similar to this species, described
from the Eocene of Cuba and recorded from ‘tl=
Oligocene of Cuba and Trinidad.

Family MILIOLIDAE
Genus QUINQUELOCULINA D’Orbigny, 1826
Quinqueloculina venusta Karrer

Quinqueloculina venusta Karrer, Akad., Wiss. Wien Sitzungsbe~.,
vol, 58, pt. 1, p. 147, pu. 2, fig. 6, 1868.
Cushman, U, 8. Geol. urvey Bull. 676, pp. 23, 70, pl. £8,
fig. 3; pl. 29, fig. 2, 1918.
Miliolina venusta (Karrer) H. B. Brady, Challenger~ Rep*.,
Zoology, vol. 9, p. 162, pl. 5, figs. 5, 7, 1884,
FlilntégU. S. Nat. Mus. Rept. for 1897, p. 289, pl. 44, fig. 2,
899.

H
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been recorded from ‘the
Miocene of the eastern Coastal Plain region of the
United States. It is present in test well No. 1 at
depths ranging from 100 to 1,430 feet.

This species has alread

Quinqueloculina seminula (Linné)

This species has been widely recorded. Single speci-
mens from test well No. 1, at 1,120 and 1,450 feet, may
be referred to it.

Quinquelgculina lamarckiana D’Orbigny

A single slightly broken specimen with angular peri-
phery is similar to this species.

Genus SPIROLOCULINA D'Orbigny, 1826
Spiroloculina obscura Cushman and Todd

Spiroloculina grateloupi D’Orbigny [not Terquem,
Annales sci. nat., vol. 7, p. 298, 1826,
Terquem, Soc. géol. France Mém., 3d ser., vol. 2, p. 155,
pl. 16 (24), figs. 6 a, b, 1882.
Fornasini, Accad. sci. Ist. Bologna Mem., ser. 6, vol. 1, p. 4,
pl. 1, figs. 3a, b, 1904,
Spiroloculina obscura Cushman and Todd, Cushman Lab.
Foram. Research Special Pub. 11, p. 20, pl. 1, figs. 8a, b;
pl. 3, figs. 22-25, 1944,

This species was named from the Miocene of France
and also recorded from the Eocene of France. A single
specimen from test well No. 1 at 520 feet is of the
general form of this species.

1878],

Genus SIGMOILINA Schlumberger, 1887
Sigmoilina schlumi)ergeﬁ A. Silvestri

A single specimen from test well No. 3 at 130 feet is
typical. The species has been recorded from the
Miocene of Haiti by Coryell and Rivero (Jour. Paleon-
tology, vol. 14, p. 324, 1940) and the Miocene of
Jamaica by Palmer (Bull. Am. Paleontology, vol. 29,
No. 115, p." 31, 1945) and by Cushman and Todd
(Cushman Lab. "Foram. Research Special Pub. 15,
p. 11, pl. 2, fig. 3, 1945).

Genus TRILOCULINA D’Orbigny, 1826
Triloculina gracilis D’Orbigny

Triloculina gracilis D’Orbigny, in De la Sagra, Historia fisica,

politica y natural de la isla de Cuba, Foraminiféres, p.
181, pl. 11, figs. 10-12, 1839.

Cushman, Carnegie Inst. Washington Pub. 311, p. 74, 1922;
}{).23. Nat. Mus. Bull. 104, pt. 6, p. 59, pl. 14, figs. 4a—c,

Cushman and Wickenden, U. 8. Nat. Mus. Proc., vol. 75,
art. 9, p. 3, pl. 1, figs. 3a—c, 1929.

Cushman and Ponton, Florida Geol. Survey Bull. 9, p. 53,
pl. 6, figs. 8, 9, 1932.

Slender specimens referred to this species are present
in test well No. 1 from 1,200 to 1,430 feet and in test
well No. 2 at 160 and 360 feet. The species was
originally described from the West Indian region, and
it has been recorded from the Miocene Chipo%al, forma-
tion of Florida.

Genus PYRGO Defrance, 1824
Pyrgo depressa (D’Orbigny)

This is a species of rather deep, cool waters. Single
typical specimens are present in material from test well
No. 1 at 100 and 480 feet. It occurred also in late

Tertiary material from the Georges Bank in the western
Atlantic Ocean (Cushman, Geol. Soc. America Bull.,
vol. 47, p. 430, pl. 4, fig. 10, 1936).

Pyrgo murrhina (Schwager)

Biloculina murrhina Schwager, Novara-Exped., Geol. Theil, vol.
2, p. 203, pl. 4, figs. 15a—c, 1866.
Pyrgo murrhina Cushman, U. 8. Nat. Mus. Fll. 104, pt. 6,
p. 71, pl. 19, figs. 6, 7, 1929. ’
Cushman and Jarvis, Jour. Paleontology, vol. 4, p. 357, pl.
32, figs. 7a, b, 1930.
Coryell and Rivero, Jour. Paleontology, vo'. 14, p. 324, pl.
43, fig. 9, 1940.
Cushman and Stainforth, Cushman Lab. Foram, Research
Special Pub. 14, p. 21, pl. 2, fig. 22, 1945.
Cushman and Todd, Cushman Lab. Foram. Research
Special Pub. 15, p. 12, pl. 2, fig. 5, 1945,
This is another species of fairly deep vater. It has
already been recorded from the Miocene of Jamaica
and Haiti and the Oligocene of Trinidad.

Family LAGENIDAE
Genus ROBULUS Montfort, 1808

A few specimens of Robulus, nearly all of them young
stages and therefore difficult to identify with any
degree of certainty, are perhaps referable to R. amer:-
canus (Cushman), and one or two others to R. catenu- -
latus (Cushman). ’

Genus PLANULARIA Defrance, 1874
Planularia cf. P. venezuelana Hedkberg

This species was described from the upper Oligocene
of Venezuela. A single specimen was found in the
sample from test well No. 1 at a depth of 1,390 feet.

Genus MARGINUL’INA D’Orbigny, 1826
Marginulina glabra D’Orbigny

A number of specimens may be referred to this species,
and as usual the specimens s{ow 8 wide ronge of varia-
tion. In test well No. 1 the specimens vere found at
depths of 230, 520, 1,270, and 1,430 feet; in test well
No. 2 at 90 feet; and in test well No. 3 at 90 feet.

Marginulina cf. M. dubia Neugeboren

A specimen from test well No. 1 at 5%0 feet seems
fairly typical; another from test well No. 2 at 330 feet
is less typical. The species has been recorded from the
Miocene of Florida and elsewhere.

Genus DENTALINA D’Orbigny, 1804
Dentalina communis D’Orbigny

In the Florida Miocene this species seems confined
to the Choctawhatchee formation. It occurs also in
the Miocene Gatun formation of the Panama Canal
Zone and in the Miocene of Buff Bay, Jamaica. In
test well No. 1 the occurrences are at 70, 280, 480,
1,120, and 1,430 feet, and in test well No. 3, at 130 feet.

Dentalina consobrina D’Orbigny var. emaciata Reuss

Records include the Miocene Shoal River formation
of Florida and Yorktown formation of Virzinia. Speci-
mens are present in test well No. 1 at 100, 580, and 690

feet.
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1
Dentalina cf. D. mucronata Neugeboren

Specimens resembling this species are from test well

No. 1 at 100 and 920 feet and test well No. 3-at 100 °

feet.
Dentalina cf. D. isidroensis Cushman and Renz

A single incomplete specimen from test well No. 1,
at 960 feet, closely resembles this species, described
from the Miocene of Venezuela.

Genus NODOSARIA Lamarck, 1812
Nodosaria vertebralis (Batsch)

A single typical megalospheric specimen from test
well No. 1 at 640 feet is the only record from these wells.

Genus PSEUDOGLANDULINA Cushman, 1929

Pseudoglandulina laevigata (D’Orbigny) var. occidentalis
Cushman

A single specimen from test well No. 2 at 100 feet
is the only representative of this variety. It has been
recorded from the late Tertiary of Georges Bank, in
the western Atlantic Ocean.

Pseudoglandulina gallowayi Cushman

Records for this species include the Miocene of
Ecuador, Trinidad, and California and the Oligocene
of Trinidad. A single specimen was found in test well
No. 1 at 1,110 feet.

Genus SARACENARIA Defrance, 1824
Saracenaria acutauricularis (Fichtel and Moll)

This species is known from the Miocene of Trinidad,
Venezuela, and Haiti, and from the Miocene*Choctaw-
hatchee and Shoal River formations of Florida. The
only specimen in the present material is from test well
No. 1 at 24 to 30 feet. ‘

Genus LINGULINA D’Qrbigny, 1826
Lingulina seminuda Hantken

This species has been recorded from the Miocene of
Buff Bay, Jamaica. A single specimen was found in
test well No. 1 at a depth of 1,390 feet.

Genus LAGENA Walker and Jacob, 1798

A number of species of this genus, mainly represented
by single specimens, were found in the material from
St. Croix. Larger series of most of them are needed
to show possible variation, and they are not here specifi-
cally identified. )

Family POLYMORPHINIDAE
Genus GUTTULINA D’Orbigny, 1839
Guttulina irregularis (D’Orbigny)

Globulina irregularis D’Orbigny, Foraminiféres fossiles du bassin
tertiaire de Vienne, p. 226, pl. 13, figs. 9, 10, 1846,
Guttulina irregularis Cushman and Ozawa, U. S. Nat. Mus.

ng(c)., vol. 77, art. 6, p. 25, pl. 3, figs. 4, 5: pl. 7, figs. 1, 2,

Cushman, Florida Geol. Survey Bull. 4, p. 33, 1930,

Cushman and Ponton, Florida Geol. Survey Bull. 9, p. 64,

pl. 9, figs. 10-12, 1932.

Cushman, U, 8. Geol. Survey Prof. Paper 181, p. 24, pl. 9,
figs. 13-16, 1935.

This species has been recerded from the Miocene of
Florida as well as from most of the Tertiary of the Gulf

Coastal Plain area. It is present in test well No. 2 at
depths of 30 and 100 feet and in test well No. 3 at a
depth of 90 feet.

Guttulina lactea (Walker and Jacob)

(For references to this species see Cushman and Ozawa, U, S.
Nat. Mus. Pr.oc., vol., 77, art. 6, p. 43, 1930.)

This widely distributed species has been recorded
from the Miocene of Florida (Cushman and Ponton,
Florida Geol. Survey Bull. 9, p. 65, pl. 9, figs. 15a, b,
1932), where it occurs in the Shoal River and Chipola
formations. The only occurrence in the St. Croix
material is in test well No. 2 at & depth of 30 feet.

Guttulina caudata D’Orbigny

This species, like the preceding, has been recorded
from the Miocene of Florida, from both the Shoal
River and Chipola formations (Cushman and Ponton,
Florida Geol. Survey Bull. 9, p. 65, pl. 9, figs. 18, 17,
1932). It is present in test well No. 1 at a depth of
580 feet. )

Genus PYRULINA D’Orbigny, 1839

Pyrulina albatrossi Cushman and Ozawa

Pyrulina albatrossi Cushman and Ozawa, U. 8. Nat. Mus.

Proc., vol. 77, art. 6, p. 58, pl. 15, figs. 1-3, 1930.

Cushman, Florida Geol. Survey Bull. 4; p. 34, pl. 5, fixs,
17, 18, 1930.

Cush:;na.n and Ponton, Florida Geol, Survey Bull. 9, p. 66,
1932. ‘

Cushman and Cahill, U. 8. Geol. Survey Prof. Paper 175-A,
p. 18, pl. 6, figs. 5a, b, 1933.

This species is known from the Miocene of the Coastal
Plain region of the United States. The types are Recent
from a station off Cuba. , s

Genus PSEUDOPOLYMORPHINA Cushman and Ozawa, 1628
Pseudopolymorphina dumblei (Cushman and Applin)

Polymorphina compressa D’Orbigny var. dumble Cushman snd
Applin, Am. Assoe. Petroleum Geologists Bull., vol. 10,
p. 173, pl. 9, figs. 4, 5, 1926.
Pseudopolymorphing dumblet Cushman and Ozawa, U. S. Nat.
us. Proc., vol. 77, art. 6, p. 97, pl. 25, figs. 1a, b, 19%0.
Cushman, Florida Geol. Survey Bull. 4, p. 35, pl. 6, fig. 5,
1930.
Cushman and Ponton, Florida Geol. Survey Bull. 9, p. 67,
1932, ) : .
Ellisor, Am. Assoc, Petroleum Geologists Bull., vol. 17,
no. 11, pl. 7, fig. 2, 1933,
Cushman and Cahill, U, 8. Geol. Survey Prof. Paper 175-A,
p. 19, pl. 6, figs. 10a, b, 1933. .
Cushman, U. 8. Geol. Survey Prof. Paper 181, p. 29, pl. 10,
figs. 14, 15, 1935.

Although first described from Eocene deposits, in
which it is found at various localities, the form also
occurs in the Miocene Shoal River and Chipola forma-
tions of Florida, and in the Miocene St. Marys and
Calvert formations of Maryland. Tt was found in ma-
terial from test well No. 2 at depths of 90 and 330 feot.

Family NONIONIDAE
Genus NONION Montfort, 1808
‘Nonion pompilioides (Fichtel and Moll)

(For references see Cushman, U. S. Geol. S8urvey Prof. Paper .
191, p. 19, 1939.)

This species is recorded from the Miocene of Ecuador,
Venezuela, Trinidad, and Haiti, from the late Tertiary
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of Georges Bank in the western Atlantic Ocean, and
from the American Pliocene and Oligocene. Specimens
are present in samples from test well No. 1 at depths of
230 to 1,390 feet and from test well No. 3 at 330 feet.

Nonion affine (Reuss)

(For references see Cushman, U. 8, Geol. Survey Prof. Paper
191, p. 9, 1939.)

This species is common in the Oligocene of Europe
and has been recorded from the Miocene of Venezuela
and Ecuador.. It is also recorded from California in
formations of similar age. It occurs in test well No. 1
at depths ranging from 24 to 1,360 feet and in test well
No. 3 from 90 to 130 feet.

Nonion grateloupi (D’Orbigny)

(For references see Cushman, U. 8. Geol. Survey Prof. Paper
191, p. 21, 1939.)

This species was described from the West Indian

region. In the American Miocene it oecurs in the

Choctawhatchee, Shoal River, Oak Grove, and Chipola

formations of Florida; the Choptank and Calvert for--

mations of Maryland; and the Yorktown formation of
Virginia.
features similar to Nonion extensum (Cushman).
few specimens are from test well No. 1 at depths of
780 and 1,120 feet and from test well No. 2 at 100 feet.

Nonion medio-costatum (Cushman)

(For references see Cushman, U. 8. Geol. Survey Prof. Paper
191, p. 15, 1939.)

This species, known from the Miocene Monterey
shale of California, is represented by a single typical
specimen from test well No. 1 at a depth of 580 feet.

Genus ELPHIDIUM Montfort, 1808

Elphidium sagrai (D’Orbigny)

{For references see Cushman, U. 8. Geol. Survey Prof. Paper

191, p. 55, 1939.)

This species was originally described from the shore
sands of Cuba and is widely distributed in the general
West Indian region. It occurs in the Miocene in Cuba,
Puerto Rico, and Jamsica; in the Choctawhatchee,
Chipola, and Oak Grove formations of Florida; and in
the Duplin marl of North Carolina. It is found in
test well No. 1 at depths of 580 and 1,090 feet and in
test well No. 2 at 90 feet.

Family BETEROHELICIDAE
Genus PLECTOFRONDICULARIA Liebus, 1903
Plectofrondicularia jarvisi Cushman and Todd

Plectofrondicularia vaughani Cushman and Jarvis [not Cushman},
Jour. Paleontology, vol. 4, p. 361, pl. 33, fig. 4, 1930.
Cushman, Cushman Lab. Foram. Research Special Pub. 5,
pl. 26, fig. 27, 1933.
Coryell and Rivero, Jour. Paleontology, vol. 14, p. 341,
pl. 42, fig. 28, 1940.
Cushman, Foraminifera, 3rd Ed., Key; pl. 26, fig. 27, 1940.
Plectofrondicufaria jarvisi Cushman and Todd, Cushman Lab.
Foram. Research Special Pub. 15, p. 38, pl. 6, fig. 4, 1945.

This species was described from the Miocene of Buff
Bay, Jamaica, and it occurs in the Miocene of Haiti.

A typical specimen was found in test well No. 1 at a
depth of 1,330 feet. '

| side.

The specimens from St. Croix are in some’
The .

Plectofrondicularia hedbergi Cushnirn

Plectofrondicularia californica Hedberg [not Cushman and
gtev;a.rlts]),a 7Jour. Paleontology, vol. 11, p. 675, pl. 91,

Plectofro%zdiéularia hedbergi Cushman, Cushman Lab. Foram.
Research Contr., vol. 19, p. 90, pl. 16, fig. 1, 1943.

Test compressed, elongate, sides nearly parallel for
most of their length, broad faces flattened or slightly
concave, periphery keeled with'an additional lateral
keel at either side near the margin ; chambers numerous,
biserial in early stages, uniserial in the adult and in-
creasing rapidly in height, in the adult higher than
broad ; sutures limbate, slightly depressed; wall smooth,
except for a central costa for most of the length of the
test and occasionally other less developed ones at each
Length 0.50-0.60 mm. ; breadth 0.20 mm.

This species,. described from the upper Oligocene
Carapita formation of Venezuela, has been confused
with  Plectofrondicularia californica Cushman and
Stewart. It differs from that species in the smaller
size, nearly parallel sides throughout, more elongate
median costa, and much higher chambers.

Specimens comparable to those from Venezuela were
found in test well No. 1 at 580 and 1,210 feet and test
well No. 2 at 30 feet.

Plectofrondicularia sp.

A few specimens of a species somewhat similar to the
preceding but- with a tapering test, lower chambers,
more costae, and the broad faces distinctly concave,
were found in test well No. 1 at 1,430 feet. Not
enough specimens are available to warrant description,
although the species appears to be undesc ibed.

Family BULIMINIDAE
Genus BULIMINELLA Cushman, 1811
‘Buliminella subfusiformis Cushman

This species was described from the Miocens of
California, but also occurs in the Miocene Choctawhat-
chee, Shoal River, and Oak Grove formations of
Florida, and in the Duplin marl of North Carolina. It
is found in test well No. 1 at 870 feet.

Buliminella brevior Cushman

This species has been known previourly only from
the Miocene of California. It occurs in typical form
in test well No. 1 at a depth of 70 feet.

Buliminella elegantissima (D’Orbigny)

This species is known from a wide range in the
American Tertiary. It occurs in the Mincene of both
the east and west coasts of America. .Tle only record
in the present material is from test well No. 2 at 360
feet.

Genus BULIMINA D’Orbigny, 1£26

Bulimina ovula D’Orbigny

Bulimina evula D’Orbigny, Voyage dans I’ Améritue méridionales,
vol. 5, Foraminiféres, p. 51, pl.-1, figs. 10, 11, 1839.

Cushman and Parker (part), Cushman Lab. Foram. Re

sltzﬁl:h Contr., vol. 16, p. 10, pl. 2, figs. 13 14 (not fig. 15),

This species was described from Recent material off
Chile and Peru. It has been recorded from the Mio-
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cene of California and seems to be common in the well
samples from St. Croix. Specimens were found in
test well No. 1 {rom 100 feet to the bottom of the well;
in test well No. 2 from 30 to 330 feet; and in test well
No. 3 {rom 90 and 130 feet.

Bulimina siriata D’Orbigny var. mexicana Cuashman

Bulimina inflata Seguenza var. mexicana Cushman, U. 8. Nat.
Mus. Bull. 104, pt. 3, p. 95, pL. 21, fig. 2, 1922.
Bulimina inflata Flint [not Seguenza) (part), U. S. Nat. Mus.
Rept. for 1897, p. 291, pl. 37, fig. 5, 1899.
Cushman and Jarvis, Jour. Paleontology, vol. 4, p. 362, pl.
33, fig. 5, 1930. .
Bulimina striate D’Orbigny var. mericana Cushman and Parker,
Cushman Lab. Foram. Research Contr., vol. 16, p. 16,
pl. 3, fig. 9, 1940,
Cushman and Todd, Cushman Lab. Foram. Research
Special Pub. 15, p. 40, pl. 6, fig. 10, 1945,

The: types .are from an Albairess station in 210
fathoms in the Gulf of Mexico. The variety has been
recorded from the Miocene of Buff Bay, Jamaica. ln
test well No. 1 it is present {from 100 to 1,450 feet, in
test well No. 2 at 360 feet, and in test well No. 3 at
62 to 70 feet.

Bulimina alazanensis Cashman

Bulimina alazanensis Cushman, Jour. Paleontology, vol. 1, p.
61, pl. 25, fig. 4, 1927.

Palmer and Bermiddez, Soec. cubana historia nat. Mem.,
vol. 10, p. 286, 1936. )

Belrsx)?)gdez, Soc. cubana historia nat. Mem., vol. 11, p. 341,

Parker and Bermiddez, Jour. Paleontology, vol. 11, p. 514,
pl. 58, figs. ba—ec, 1937. :

Cushman and Stainforth, Cushman Lab. Foram. Research
Special Pub. 14, p. 40, pl. 6, fig. 2, 1945.

This species was originally described from the
Oligocene Alazan shale of Mexico. It is common in
the samples from St. Croix. In test well No. 1 it
ranges from 24 to 1,390 feet; in test well No. 2, from
?0 to 390 feet; and in test well No. 3, from 90 to 100
eet.

Genus ENTOSOLENIA Ehrenberg, 1848
Entosolenia marginata (Walker and Boys)

A number of specimens referable to this species are
present in the well samples, from test well No. 1 at
1,210 feet and test well No. 2 at 30, 100, 330, and 390
feet. As usual in any series referred to this species,
]’o{hefe is a wide range of variation in the width of the

eel. :

Entosolenia squamosa (Montagu)

A single specimen from test well No. 2 at 100 feet is
typical.

Entosolenia orbignyana (Seguenza) var. trinitatensis (Nuttall)

Rather typical specimens of this variety, described
by Nuttall from Trinidad, are present in test well No.
3 at 90 and 100 feet. ,

Entosolenia orbignyana (Seguenza) var. elliptica Cushman

Well characterized specimens of this variety are
present in test well No. 1 at 230, 480, and 1,360 feet
and in test well No. 3 at 130 feet.

690172—46——2

i

Entosolenia sp.

Numerous other species, lﬁost.ly represented by sirgle
specimens in the St. Croix material, are difficult to
identify positively, and are merely noted here.

Genus VIRGULINA D’Orbigny, 1826
Virgulina implicata Cashman

Virgulina implicata Cushman, Cushman Lab. Foram. Rese~rch
Contr., vol. 19, p. 90, pl. 16, figs. 3a, b, 1943.

Test elongate, slender, strongly twisted ; early portion
triserial, remainder of the test biserial, slightly fusi-
form; chambers distinct, slightly inflated, increasing
gradually in height as added; sutures distinet, sligl tly
depressed; wall smooth, coarsely perforate; aperture’
broadly rounded, at the base of the last-formed cham-
ber. Length up to 0.40 mm.; diameter 0.12 mm.

This species was described from material fror~ a
depth of 230 feet in the Bethlehem Test well No. 1,
at a locality 500 yards east-northeast of Bethlehom,
Island of St. Croix, V. I. ‘It differs from Virgulina
delmoniteensis Cushman and Galliher in its more slender,
more strongly twisted test, and larger, more rounded
aperture. It is common in the well samples, in test
well No. 1 from 90 feet at intervals to 1,270 feet, and
in test well No. 2 at 100, 280, 360, and 390 feet.

Genus BOLIVINA D’Orbigny, 1839
Bolivina tortuosa H. B. Brady

Bolivina tortuosa H. B. Brady, Quart. Jour. Micr. Sci., vol. 21,

p. 27, 1881;, (part), Challenger Rept., Zoology, vo'. 9,
p- 420, pl. 52, figs. 31, 32 (not %Es 33, 34), 1884. .

Egger, K. bayer, Akad. Wiss., Math.-naturh. Abt., Abh.,
Kl 2, vol. 18, pt. 2, p. 298, pl. 8, figs. 43, 44 (part), 18€3.

Millett; Royal Mier. Soe. Jour., p. 543, 1900. -

Chapman, Linnean'Soc. Jour., Zoology, vol. 28, p. 187, 1900;
p. 382 (list), 1902. R .

Sidebottom, Royal Mier. Soe. Jour., 1918, p. 127.

Cushman, Carnegie Inst. Washington Pub. 342, p. 1§, pl.
5, figs, 4, 5, 1924,

Heron-Allen and Earland, Royal Miecr. Soc. Jour., 1924, p.
145; Linnean Soe. Jour., Zoology, vol. 35, p. 621, 1924.

Yabe and Hanzawa, Japanese Jour. Geology and deogranhy,
vol. 4, p. 50 (list), 1925 (1926).

Hanzawa, Japanese Jour. Geology and Geography, vcl. 4,.
p. 40 (table), 1925 (1926). :

Macfadyen, E%pt Geol, Survey, 1930, p. 57, 1931.

Cushman and Parker, U. S. Nat. Mus. Proc., vol. 80, art.
3, p. 16, pl. 3, figs. 22a, b, 1931.

Belrr?),lgdez, oc. cubana historia nat. Mem., vol. 9, p. 195,

Cushman, Cushman Lab. Foram. Research Special Pub.
9, p. 133, pl. 17, figs. 11-19, 1937.

Cushman and MecGlamery, U. 8. Geol.
Paper 189-D, p. 107, pl. 25, figs. 13, 21, 1938. f

Pallg]eg, Soe. cubana historia nat. Mem., vol. 14, p. 301,

4 .

Cushman, Smithsonian Mise. Coll., vol. 99, no. 9, p. 10,
1941; U. 8. Nat. Mus. Bull. 161, pt. 3, p. 20, pl.'7, figs.
1a, b, 1942, -

Cushman and Mc¢Glamery; U. 8. Geol. Survey Prof. Piper
197-B, p. 70, 1942.

Cushman and McCulloch, Allan Hancock Pacific Exped.,
vol. 6, No. 4, p. 220, pl. 27, figs. 12a, b, 1942,

Macfadyen, Geol. Mag., vol. 779, p. 136 (list), 1942,

Palmer, Bull. Am. Paleontology, vol. 29, no. 115, p. 48, 1945.

Cushman and Todd, Cushman Lab. Foram. Resewrch
Special Pub. 15, p. 44, pL. 7, fig. 6, 1945.

The American records for this species as a fossil are
from the Oligocene of Alabama and Cuba and the

Survey Prof.
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Miocene of Jamaica. It occurs in the Miocene of
Egypt, where numerous other species occur that are
identical with those of the Miocene of tropical America.

Specimens are rare but occur in test well No. 1 at
depths of 24 to 30, 100, and 370 feet, and in test well
No. 2 at a depth of 10 feet.

Bolivina pisciformis Galloway and Morrey

Bolivinag pisciformis Galloway and Morrey, Bull. Am. Paleontol-

ogy, vol. 15, no. 55, p. 36, pl. 5, figs. 10a, b, 1929,

Cushman, Cushman Lab. Foram. Research Contr., \vol. 5,
p- 93, pl. 13, fig. 26, 1929,

Palmer and ﬁermﬁdez, Soc. ¢ubana historia nat. Mem.;
vol. 10, p. 289, 1936. ‘

Cushman, Cushman Lab. Foram. Research Speeial Pub. 9,
p. 92, pl. 11, figs. 20, 21, 1937.

Kleinpell, Miocene stratigraphy of California, p. 279, pl. 4,
fig. 10, Tulsa, 1938.

Renz, 8th Am. Sei. Congress Proc., pp. 546, 553 (lists), 1942.

This species is known from the Miocene of Ecuador,
Venezuela, Trinidad, and California and the Oligocene
of Cuba and Trinidad. It is present in test well No. 1
from 370 to 1,450 feet and in test well No. 2 from 30
to 280 feet.

Bolivina pisciformis Galloway and Morrey var. optima Cushman

Bolivina pisciformis Gallowayand Morrey var. opiima Cushman,

ushman Lab. Foram. Research Contr., vol. 19, p. 91,
pl. 16, figs. 2a, b, 1943.

P® The variety differs from the typical form in having
the early one-third or one-half ot the test with numerous
longitudinal costae, the later portion of the test smooth.
It was described from material at a depth of 520 feet
in the Bethlehem test well No. 1, at a locality 500

ards east-northeast of Bethlehem, St. Croix, V. I.

he main characters of sutures and chambers age like
those of typical B. pisciformis, but the ornamentation
of the early portion is distinctive. Specimens are
common in thé samples from St. Croix.

Bolivina' pisciformis Galloway and Morrey var.

Two specimens with spinose periphery seem in other
essential characters very much like this species. In the
peripheral spines they resemble B. difformis (William-
son) and B. pygmaes H. B. Brady, but not in their main
characters. Full description must await more speci-
mens. These single specimens are from test well No. 1
at 100 and 1,390 feet. :

Bolivina marginata Cushman

Bolivina marginata Cushman, U. 8. Geol. Survey Bull. 676, p.
48, pl. 10, fig. 1, 1918; Cushman Lab. Foram. Research
Contr., vol. 1, pt. 2, p. 30, pl. 5, figs. 5a, b, 1925; vol. 2,

t. 3, p. 54, 1926; Florida Geol. Survey Bull. 4, p. 45 pl.

g, figs. 9a, b, 1930.

Cushman and Laiming, Jour. Paleontology, vol. 5, p. 110,
pl. 12, figs. 6-8, 1931.

Cushman and Parker, Cushman Lab. Foram. Research
Contr., vol. 7, p. 9, pl. 2, fig. 1, 1931,

Cushm932m and Ponton, Florida Geol. Survey Bull. 9, p. 81,
1932.

Barbat and von Estorff, Jour. Paleontology, vol. 7, p. 171,
pl. 23, figs. 144, b, 1933.

Cushman and Cahill, U. S. Geol. Survey Prof. Paper 175-A,
p. 25, pl. 8, figs. 9a, b, 1933.

Woodring, Bramlette, and Kleinpell, Am. Assoe. Petroleum
Geologists Bull., vol. 20, FP 141 (list), 1936.

Cushman, Cushman Lab. Foram. Research Special Pub. 9,
p. 86, pl. 10, figs. 4-6, 1937. ,

Kleinpell, Miocene stratigraphy of California, p. 275, pl. 9,
fig. 2; KL 12, fig. 7, Tulga, 1938.

Ellisor, Am., Assoc. Petroleum Geologists Pwll, vol. 24,
no. 3, pl. 5, figs. 22a, b, 1940.

Cushman and Todd, Cushman Lab. Foram. Research Contr.;
vol. 17, p. 30, pls. 7, 8, 1941. .

Renz, 8th Am. Sci. Congress Proe., pp. 553, 554 (lists), 1942.

LeRoy, Colorado School of Mines Quart., vol. 39, no. 3,
p- 29, pl. 1, figs. 34-37, 1944.

Weaver, Washington Univ. [Seattle] Pub. in Geology, vol. 6,
no. 1, p. 23. (list), 1944.

This is a common species in the Miocen= of Florida
and is confined largely to the middle part, the chphom,
Arca, end Yoldia zones of the Choctawhatchee forma-
tion and all three zones of the Shoal River formation.
It also occurs in the Duplin marl of North Carolina and
in the Miocene of Louisiana, California, Venezuela,
Trinidad, and central Sumatra. =

Bolivina alata (Seglienza)

(For references see Cushman Lab. Foram. Resesrch Special
Pub. 9, p. 106, 1937, and Special Pub. 15, p. 42, 1945.)

Specimens referable to this species have been recorded
from the late Tertiary of Georges Bank, in the western
Atlantic Ocean, in a fauna closely related to that of the
Miocene of the West Indian region. The species is
present in test well No. 1 from 1,200 to 1,330 feet, in
test well No. 2 from 30 to 160 feet, and in test well No. 3
at 90 feet.

Bolivina plicatella Cushman var. mera Cushmar and Ponton

Bolivina plicatelle Cushman var. mera Cushman and Ponton,

Florida Geol. Survey Bull. 9, p. 82; pl. 12, fizs. 4a, b, 1932.

Bergéudez, Soc. cubana historia nat. Mem., vol. 9, p. 195,
1935.

- Cushman, Cushman Lab. Foram. Research S»ecial Pub. 9,
p. 90, pl. 11, figs. 5-8, 1937.

Cushman and McGlamery, U. 8. Geol. Survev Prof. Paper
189-D, p. 108, 1938.

This species was described from the Miocene of
Florida, occurring only in the lower part, the Oak Grove
sand and Chipola formation. It was also found in the
Oligocene of Alabama. In the St. Croix well samples
it 1s present at various depths as follows: test well
No. 1, 180 to 1,020 feet; test well No. 2, 10 and 360
feet; and test well No. 3, at 90 feet.

Bolivina acerosa Cushman

Bolivina acernsg Cushman, Cushman Lab. Formm. Research
Special Pub. 6, p. 54, pl. 8, figs. 1a, b, 1936; Special Pub. 9,
p. 94, pl. 12, figs. 11-13, 1937. ,
Palmer, Soe. cubans historia nat. Mem., vol. 14, p. 297,
pl. 52, fig. 1, 1940. ]

This species was described from the Mior~ene Gurabo
formation of Santo Dominica and has been recorded
from the Oligocene of Cuba. It was founc in test well
No. 1 from 100 to 1,020 feet; test well No. 2 at 90 and
360 feet; and test well No. 3 at 90 and 100 feet. -

Bolivina mantaensis Cushman

Bolivina mantaensis Cushman, Cushman Lab. Foram. Research
Contr., vol. 5, p. 92, pl. 13, figs. 27a, b, 1929; Special
Pub. 9, p. 91, pl. 11, figs. 25, 26, 1937. '

Bolivina applinae Galloway and Morrey [not Pl~mmer}, Bull.
ﬁ)ngg Paleontology, vol. 15, No. 55, p. 35, pl. 5, figs. 9a, b



TERTIARY FORAMINIFERA FROM BT. CROIX, VIRGIN ISLANDS i ’ , 9.4‘

This species occurs in the Miocene of Ecuador and
Venezuela. It is present in numerous samples from
test well No. 1, from 24 to 1,330 feet; in test well No. 2,
‘at 90, 160, and 390 feet.

-

Bolivina tongi Cushman

Bolivina tongi Cushman, Cushman Lab. Foram. Research

Contr., vol. 5, p. 93, pl. 13, figs. 29a, b, 1929.

Nuttall, Jour. Paleontolo%y, vol. 6, p. 21, pl. 5, fig. 4, 1932.

Palmer and Bermddez, Soc. cubana historia nat. Mem.,
vol. 10, p. 290, 1936.

Cushman, Cushman Lab. Foram. Research Special Pub, 9,
p. 92, pl. 12, figs. 7, 8, 1937.

Palhée&;, Soc. cubana historia nat. Mem., vol. 14, p. 300,

This species was originally described from the lower
Miocene of Venezuela. It has been recorded from the
Oligocene of Mexico by Nuttall and from the Oligocene
of Cuba by Palmer and Bermtdez. It is present in
test well No. 1 at 180, 1,200, 1,270, and 1,430 feet.

Genus REUSSELLA Galloway, 1933

Reussella miocenica Cushman

Reussia spinulosa Cushman [not Reuss), Florida Geol. Survey
Bull. 4, p. 48, pl. 8, fig. 17, 1930,
Cushman and Ponton (part), Florida Geol. Survey Bull. 9,
p. 84, pl. 12, figs. 14, 16 (?) (not fig. 15), 1932,
Cushman and Cahill, U, 8. Geol. Survey Prof.
175-A, p. 27, pl. 9, figs. la, b, 1933,
Reussella miocenica Cushman, Cushman Lab. Foram. Research
Contr., vol. 21, p. 36, é)l. 6, figs. 19, 20, 1945,
Cushman and 'i‘odd, ushman Lab. Foram. Research
Special Pub. 15, p. 49, pl. 7, fig. 22, 1945,

Paper

This species has been recorded from various parts of
.the Miocene of Florida and South Carolina and from
the Miocene of Buff Bay, Jamaica. The specimens
from St. Croix are few and spinose. They are present
in test well No. 1 at 24 to 30 feet and 520 feet; test
well No. 2 at 90 feet; and test well No. 3 at 100 feet.

Genus UVIGERINA D'Orbigny, 1826

Uvigerina rustica Cushman and Edwards

Uvigerina hispida Galloway and Morrey [not Schwager], Bull.
Am. Paleontology, vol. 15, no. 55, p. 39, pl. 6, fig. 3, 1929,
Cushman, Cushman Lab. Foram. Research Contr., vol. 5,
p. 95, pl. 13, fig. 35, 1929.
Uvigerina auberiana Nuttall [not D’Orbigny], Quart. Jour. Geol.
Soc., vol. 84, p. 94, pl. 6, fig. 16, 1928,
Uvigerina rustica Cushman and Edwards, Cushroan Lab, Foram,
Research Contr., vol. 14, p. 83, pi. 14, ng. 6, 1938.
Palmer, Soc. cubana historia nat. Mem., vol. 15, p. 184,
pl 15, fig. 19, 1941. .
R;elngz4:28th Am. Sci. Congress Proc., pp. 546, 548, 560 (lists),
Cushman and Stainforth, Cushman Lab. Foram. Research
Special Pub, 14, p. 47, pl. 7, ﬁ%.) 13, 1945,
Cushman and Todd, Cushman Lab. Foram. Research Special
Pub. 15, p. 50, pl. 7, fig. 26, 1945.

This species was described from material from
Venezuela that is probably of early Miocene age. The
species has been recorded from Trinidad, Ecuador,
Cuba, and Jamaica. It is common in test well No. 1,
from 230 to 1,450 feet; in test well No. 2, from 30 to 390
feet; and in test well No. 3 at 90 feet. .

\
\ : v

Uvigerina anberiana D’Orbigny

Uvigerina auberiana D’Orbigny, in De la Sagra, Historia fisica,
politica y natural de la isla de Cuba, Foraminiféres,
p. 106, pl. 2, ﬁﬁ' 23, 24, 1839.

Cushman, U. 8. Nat. M |
figs. 3, 4, 1923; Cushman Lab. Foram. Research Contr., .
vol. 5, p. 95, pl. 13, fig. 36, 1929; Florida Geol. Survey
Bull. 4, p. 49, pl. 9, fig. 7, 1930.

Culsélgnzlan and Ponten, Florida Geol, Survey Bull. 9, p. 86,

Cushman and Cahill, U. 8. Geol. Survey Prof. Paper 175~A,
p. 27, pl. 9, fig. 3, 1933.

Cushman, Geol. Soc. America Bull.,, vol. 47, p. 423, pl. 2,
figs. 18a, b, 1936. ’

Cushman and Todd, Cushman Lab. Foram. Research Centr.,
vol. 17, p. 44, pl. 18, figs. 4, 5, 1941,

D’Orbigny described this species from the region of
Cuba. It is rare in the Miocene Choctawhatchee and
Shoal River formations of Florida. Specimens from
the lower Miocene 6f Venezuela and from. the late
Tertiary of. Geor%es Bank, in the western Atlantic
Ocean, are probably also to be referred here. T is
species is common in the well samples from St. Crcix,,
occurring in test well No. 1 from 24 to 1,430 feet, test
well No. 2 from 100 to 390 feet, and test well No. 3
from 90 to 130 feet.

Uvigerina ef. U, hispido-costata Cushman and Todd

A number of specimens are.similar to, although
smaller than, this species described from-the Miocene
of Buff Bay, Jamaica, and known from the West Indian
region. In the well samples it is present in test well
No. 1 at 100 feet and is then common from 520 feet to
the bottom of the well at 1,450 feet, in test well No. 2
at 90 feet and 360 feet, and in'test well No. 3 from 62 to

70 feet.
Uvigerina carapitana Hedberg

Uvigerina carapitana Hedberg, Jour. Paleontology, vol. 11, p.
677, pl. 91, fig. 20, 1937,
Cushman and Edwards, Cushman Lab. Foram. Research
Contr., vol. 14, p. 82, pl. 14, fig. 2, 1938.
Palmer, Soe. cubana historia nat. Mem., vol. 15, p. 182, 1941,
Renz, 8th Am. Sei. Congress Proc., pp. 546, 557 (lists), 1942.

This species was described originally from the Oligo-
cene Carapita formation of eenezuela, and similar
specimens occur in the upper Oligocene of Cuba and
the Oligocene and Miocene of Trinidad. It is present
in test well No. 1 at 24 to 30, 580, and 920 feet, and from
there more frequently to the bottom of the well at
1,450 feet; and in test well No. 2 at 90 and 390 feet

Uvigerina gallovi'ayi Cushman

Uvigerina galloway: Cushman, Cushman Lab. -Foram. Research
Contr., vol. 5, p. 94, pl. 18, figs. 33, 34, 1929.
Cushman and Edwards, Cushman Lab. Foram. Reseatch
Contr., vol. 14, p. 75, pl. 13, figs. 8, 9, 1938.
Kleinpell, Miocene stratigraphy of daﬁfomia, pP. 294, pl. 5,
figs. 1, 2, 5, Tulsa, 1938.
Cushman and Todd, Cushman Lab. Foram. Research Contr.,
vol. 17, p. 45, pL. 13, fig. 11, 1041, o
Galloway and Heminway, New York Acad. Sei., Sei.
Survey Porto Rico and Virgin Ids., vol. 3, pt. 4, p. 429,
' pl. 33, fig. 8, 1941. : .
Cushman and Simonson, Jour. Paleontology, vol. 18, p. 279,
pl. 32, ags. 18, 19, 1944
Weaver,
no. 1, p. 25 (list), 1944, .
Cushman and Stainforth, Cushman Lab. Foiam. Reseav¢h
Special Pub. 14 JJ 48, pl. 7, fig, 14, 1945.
Cushman and Todd, Cushman Lab. Foram. Research Specia
Pub. 15, p. 49, pl. 7, fig. 24, 1945. .

us. Bull. 104, pt. 4, p. 163, pl. 42," '

ashington Univ. [Séattle] Pub. in Geology, volt 6,
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This species is known from the lower Miocene or
possibly upper Oligocene of Ecuador and Venezuels,
the Oligocene and Miocene of California, the Oligocene
of Puerto Rico and Trinidad, and the Miocene of Buff
Bay, Jamacia. Rather typical material occurs in test
well No. 1 at 740, 820, and 1,190 feet.

Genus SIPHOGENERINA Schlumberger, 1883
Siphogenerina lamellata Cushman

Siphogenerina lamellata Cushman, T. S. Geol. Survey Bull. 676,
p. 55, pl. 12, fig. 8, 1918; U. 8. Nat. Mus. Proec., vol. 67,
art. 25, p. 10, pl. 1, fig. 13, 1926; Florida Geol. Survey
Bull. 4, p. 49, pl. 9, fig. 10, 1230. .

Cllfgglea,n and i’onton, Florida Geol. Survey Bull. 9, p. 86,

Cushman and Cahill, U. 8. Geol. Survey Prof. Paper 175-A,
p. 28, pl. 9, fig. 4, 1933.

001}8’3 glorida Geol. Survey Bull. 16, p, 18 (list), pl. 1, fig. 1,

Ellisor,- Am. Assoc. Petroleum Geologists Bull.,, vol. 24,
No. 3, pl. 4, ig. 6, 1940.
Renz, 8th Am. Sci. dongress Proc., pp. 554, 557 (lists), 1942.

This species was found in test well No. 1 from 230
]t;o 1,450 feet, and in test well No. 2 at 30, 100, and 360
eet.

'Siphogenerina cf. S. senni Cushman and Renz

Single specimens from test well No. 1 at 280 and
1,430 feet are close to this species described from the
Miocene of Venezuela.

Siphogenerina basispinata Cushman and Jarvis

Siphogenerina basispinata Cushman and Jarvis, Cushman Lab.
Foram. Research Contr,, vol. 5, p. 13, pl. 3, figs. 4, 5,
1929.
Cushman and Stainforth, Cushman Lab. Foram. Research
Special Pub. 14, p. 49, pl. 8, fig. 3, 1945.

A single specimen from 1,360 feet in test well No. 1
is very similar to this species, described from Trinidad,
probably from the early Tertiary.

Siphogenerina multicostata Cushman and Jarvis

Siphogenerina multicostata Cushman and Jarvis, Cushman Lab.
Foram. Research Contr., vol. 5, p. 14, pl. 3, fig. 6, 1929.
Cushman, Cushman Lab. Foram. Research Contr., vol. 5,

p. 95, pl. 13, fig. 38, 1929. .

Hadley, Bull. Am. Paleontology, vol. 20, no. 704, p. 17,
pl. 2, fig. 8, 1934.

Kleinpell, Miocene stratigraphy of California, p. 302, pl. 5,
fig. 7, Tulsa, 1038.

Galloway and Heminway, New York Acad. Sei., Sci. Survey
Porto Rico and Virgin Ids., vol. 3, pt. 4, p. 435, pl. 34,
figs. 3, 4, 1941.

Renz, 8th Am. Sci. Congress Proe., pp. 545, 546, 548, 560
(lists), 1942.

Weaver, Washington Univ. [Seattle] Pub. in Geology, vol. 6,
no. 1, p. 25 (list), 1944,

Cushman and Stainforth, Cushman Lab. Foram. Research
Special Pub. 14, p. 49, pl. 8, fig. 1, 1945.

. This species was described from Trinidad and has
been recorded from the Miocene of Venezuela and
California and from the Oligocene of Cuba, Puerto
Rico, and Trinidad. Typical specimens of this species
are present in test well No. 1 at 580 feet.

\
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Siphogenerina multicostata Cushman and Jarvic var. optima
Cushman -

Siphogenerina multicostata Cushman and Jarvis var. oplima
Cushman, Cushman Lab. Foram. Research Contr., vol.
19, p. 91, pl. 16, figs. 9, 10, 1943. .

This variety differs from the typical form in‘ the
finer costae and the uniserial chambers, whic<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>