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UPPER EOCENE FORAMINIFERA OF THE SOUTHEASTERN UNITED STATES

By Joseru A. CusHEMAN

ABSTRACT

This paper describes the Foraminifera (except the Orbitoidi-
dae) of upper BEocene (Jackson) age from the States between
North Carolina and Texas. About 203 species or varieties,
including 47 new species, are described, and most of them are
figured. TFaunas of both shallow and deep water facies are
recognized. As a whole, the shallow-water faunas are more
closely related to the Recent shallow-water faunas of the
Indo-Pacific region than to the Recent West Indian faunas,
but the deeper-water species are most closely related to the
Recent species of the Gulf of Mexico and the West Indies.
The Cooper marl of South Carolina contains many species not
found in the Gulf States.

INTRODUCTION

The upper Eocene (Jackson formation) is repre-
sented in the Atlantic and Gulf Coastal Plain of the
United States by a varying series of sediments. Some
of these evidently represent very shallow water and
conditions not unlike those which prevail today in the
warm waters of southern Florida and the West Indies.
Other sediments represent much deeper and somewhat
cooler water. The fauna of the Jackson is therefore
a varied one, as it covers a wide range of ecologic con-
ditions. There is also a great range in the condition
of preservation of the Foraminifera; many of those
in the limestones are very difficult to determine,
although they are in many places fairly common. On
the other hand, numerous specimens from the finer
clays, deposited in deeper water, are beautifully pre-
served in their minute details and are fully as satis-
factory for study as living material.

There are very many undescribed species, and the
Jackson as a whole has a fauna which is unlike most
of those already described from the upper Eocene of
other regions. As a whole the shallow-water faunas
are most closely like the present-day faunas of shallow
water in the Indo-Pacific, rather than the living West
Indian fauna. The deeper-water group, however, is
much more closely allied with forms still living in the
present Gulf of Mexico and West Indian region. The
shallow-water group has therefore migrated from this
general region during the time interval since the Jack-
son, whereas the deeper-water representatives have
remained.

The fauna of the Jackson includes many species
which are identical with or very closely related to
species in the Oligocene of the Gulf Coastal Plain.

Many of those which are not identical represent
ancestral forms from which undoubtedly the Oligocene
species were derived. There are, however, a great
many species in the Jackson which apparently did not
persist into the Oligocene. A few species are identical
with or closely allied to species known from the
Claiborne group.

Some of the larger Miliolidae, such as those from
Jackson, Miss., seem to be closely allied to similar
forms found in the Eocene of the Paris Basin. As
a whole, however, this group is poorly preserved,
although specimens are fairly common. »

The fauna of the Jackson is economically impor-
tant, as in the western portion of the area (Louisiana
and Texas) it is often used in the correlation of sedi-
ments and ‘in the determination of the age of sur-
face outcrops and of well drillings. The Jackson
is also brought up toward the surface about some
of the coastal salt domes. For the general worker
on the group it has been thought advantageous to
describe and illustrate the fauna rather than to
attempt any detailed discussion of vertical ranges
of the particular species. With adequate defini-
tions and illustrations it will be possible for the
economic worker to plot for himself the vertical
ranges in any particular area for which he has
detailed information. ,

Some of the forms that are very common in the
Jackson, such as Hantkenina, are widely distributed
in the areas about the Gulf of Mexico and Caribbean
regions and serve as excellent index fossils for this
particular period. .

The species of the Cooper marl of South Carolina
show perhaps less definite correlation with some of
the other formations of this region than the species
occurring in formations that crop out along the Gulf
Coastal Plain. Although many species are common
to the two areas, the Cooper marl presents many
species not found at all, so far as present collections
show, in the Gulf Coastal Plain.’

In the systematic descriptions the various genera
and species are arranged according to the latest ideas
in regard to the classification of the Foraminifera.
This may make some difficulties in comparisons between
this paper and those on the Oligocene Foraminifera
(Professional Papers 129 and 133), but where the
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2. UPPER EOCENE FORAMINIFERA OF THE SOUTHEASTERN UNITED STATES

species are identical the older name will be found in
the synonymy in the present paper.

There are two groups of the so-called larger Fora-
minifera. A report on one group has already been
published.* Descriptions of these species with addi-
tions will ‘be found in their proper place in this paper,
but the illustrations are not repeated. The other
group, the Orbitoididae, includes several genera, espe-
cially Lepidocyclina and Discocyclina. As this group
is now receiving a great deal of special attention, no
attempt has been made to include members of this
family in the present paper.

Coastal Plain region are described and illustrated in
an earlier paper.?

Most of the species described in the present paper
are illustrated on the accompanying plates. Plates 1
to 6 are reproduced from photographs, and the other
plates from drawings by Miss Margaret S. Moore.

A list of the stations from which material has been
studied, with the names of the collectors, is given
‘below. The data in somewhat abbreviated form are
also given under each species.

NORTH CAROLINA
Castle Hayne marl

5611. Wilmington, New Honover County.

8165. Erroneously assigned to Trent marl (lower Miocene).
Label reads: “ Trent fm. From marl pits 2 miles north from
creek near Maple Cypress, Craven County, farm of J. H.
Stokes. J. A, Cushman, 1918.”

8171. At bridge across New River on road to Jacksonville,
4 miles from Richlands, Onslow County. J. A. Cushman, 1918.

SOUTH CAROLINA
Oooper marl

5531. Navy yard, Charleston.
Sloan.

6319. Ingleside marl pxt Ingleside, Berkeley County. T. W.
Vaughan and Earle Sloan.

6321, Mill Creek, Baldock, Allendale Gounty, formerly Barn-
well County. T. W. Vaughan.

" 11857. Pit.on US Highway 17, 1 mile south of Moncks Cor-
ner, Berkeley County. C. W. Cooke, 1928.

11861. Steep bluff on west side of Biggin Creek, three-fourths
mile below ' the coastal highway, Berkeley County. C. W,
Cooke, 1928, )

11862, Dump heap from Charleston aqueduct tunnel, about 1
mile west of Givhans, Dorchester County. C. W. Cooke, 1928.

11863. At end of fill at west side of Santee Canal on US
Highway 17, three-fourths mile west of old Biggin Church,
Berkeley County. C. W. Cooke, 1928,

——. Baldock. C. W. Cooke (C—48-16).

3595. Barnwell County.

——. Ashley marl works, Dorchester County.

Sloan’s locality 444. Barle

1Cushman, J. A., American species of Operculine and Heterostegina
and their faunal relations: U.S. Geol. Survey Prof. Paper 128,
pp. 125-146, 1921.

2Cushman, J. A., The- American species of Orthophragmina and
Lepidocyclina: U.S. Geol. Survey Prof, Paper 125, pp. 39-108, 1921.

’

Most of the species of
this group occurring in the upper Eocene of the:

GEORGIA
Ocala limestone

3387. Red Bluff, Flint River, 7 miles above Bainbridge,
Decatur County. 'T. W. Vaughan.

3390. Below Plant System railroad
Decatur County. T. W. Vaughan, 1900.

3617. Just above railrcad bridge on Muckafoonee Creek,
near Albany, Dougherty County. T. W. Vaughan, 1902,

3626. Well 414 miles southwest of Ph]lema, Lee County, 30
feet down. T. W. Vaughan, 1902,

3760. Georgia Southern & Florida Railway, half a mile
south of Tivola, Houston County. 8. W. McCallie, 1903.

3966. 2 miles south of Perry, Houston County. §. W. Me-
Caliie.

6110. Steamboat landing, Bainbridge, Decatur County.

6160. ¥Flint River, 4 miles below Bambudge, Decatur County.
L. W. Stephenson.

wharf, Bainbridge,

6161. Flint River, Bainbridge, Decatur County, L. W.
Stephenson.

6171. Flint River, Bainbridge, Decatur County. L. W.
Stephenson.

7097. BEast bank of Flint River at bend three-fourths mile
northeast of Atlantic Coast Line railroad station at Bain-
bridge. C. W. Cooke and W. C. Mansfield.

7098. Red Bluff, west bank of Flint River 7 miles above
Bainbridge, Decatur County. C. W. Cooke.

7099. East bank of Flint River about half a mile above
Red Bluff, Decatur County. C. W. Cooke. )

7108. Flint River at Seaboard Air Line Railway bridge,
Sumter County. C. W. Cooke and J. E. Brantly.

7115. East bank of Flint River at bend to west 6 miles be-
low Burke Ferry and about 6 miles above Georgia South-
western & Gulf Railway bridge near Warwick, Worth County.

»7116. Flint River, Lee County, about 134 miles above Geor-
gia Southwestern & Gulf Railway bridge, at base of bluff.
. 'W. Cooke.

7117. Flint River, Lee County, about 13 miles above Geor-
gia Southwestern & Gulf Railway bridge, upper beds. C. W.
Cooke.

7119. East bank of Flint Rlver, Worth County,
Dougherty County line, about 16 miles above Albany.
Cooke. )

7120. West bank of Flint River half a mile below Georgia
Northern Railway bridge at Albany, Dougherty County, C. W.
Cooke.

7123. East bank of Flint River 914 miles below Albany,
Dougherty County, 414 miles below Blue Spring. C. W.
Cooke.

7126. Flint River, Mitchell County, at Dry Bread Shoals,
81 or 9 miles below Newton, Baker County, from dumps
blasted from the channels, C. W. Cooke.

7127. A quarter of a mile below Norman’s Ferry, Flint River,
Mitchell County. C. W. Cooke and J. E. Brantly.

7130. East bank of Flint River 1154 miles below Red BIluft,
Decatur County. C. W. Cooke. ;

7189. Rich Hill, Crawford County. C. W. Cooke.

7235. East bank Flint River near northeast corner of
Dougherty County. C. W. Cooke.

7237. Quarry half a mile east of Huguenen Ferry, Crisp
County. C. W. Cooke and J. B. Brantly,

7689. Quarry on Perry-Fitzgerald road 1 mile south of
Tivola, Houston County. C. W. Cooke.

7704. Chalk Hill, 3 miles west of Tartersville, Twigg County.
C. W. Cooke and H. K. Shearer.

7719. Old Spring Mill, Spring Mill Branch, § miles north of
Millen, Jenkins County. C. W. Cooke and H. K. Shearer.

near
C. W.
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Barnwell formation

7760, Stevens pottery, Central of Georgia Railway, Baldwin
County. C. W. Cooke.

FLORIDA
Probebly all Ocale limestone

322. Newmansville, Alachua County. L. C. Johnson. .

829, Deep wells at Padlock, Suwannee County. L. C. John-
son,

865. Johnsons Sink, Levy County. L. C. Johnson.

880. Vicinity of Gainesville and Arredondo, Alachua County.
L. C. Johnson.

8174. Bdgar kaolin works, Edgar, Putnam County, at depth
of 130 feet.

8629. Ocala limestone, Alachua County. T. W. Vaughan.

3636. Spring Hill schoolhouse, 6 miles north of Alachua,
Alachua County. T. W. Vaughan.

3684. Pemberton TFerry (now Croom), Hernando County.
Jos. Willeox (7).

3685. Martin, Marion County. W. H. Dall.

3686. Said to have come from Martin. Jos. Willcox (?).

4965. Half a mile southwest of ¥ort White, Columbia
County. G. C. Matson.

4974. 6 miles southwest of Chipley, Washington County,
near Duncan (near 1/48). G. C. Matson.

5030. Ocala, Marion County. G. C. Matson.

0754 (C-67-13). Bast bank of Choctawhatchee Rlver at
Alabama-Florida State line (Geneva County, Ala.-Holmes
County, I'la.). C. W. Cooke.

(768. Wagon bridge over Chipola River east of Marianna,
lowest bed of Ocala limestone exposed. C. W. Cooke (supple-
mentary collection by C. W. Cooke and Stuart Mossom).

6799. Alachua Sink, near Gainesville, Alachua County T.W.
Yaughan and@ C. W, Cooke.

6804. Ocala, Marion County, quarry 1, Florida Lime Co.
C. W. Cooke.

68056, Oakhurst quarry, 2 miles southeast of Ocala, Marion
County, quarry 2, Florida Lime Co. C. W. Cooke.

6807. Quarry at Zuber, 6% miles north of Ocala, Marion
County, quarry 3, Florida Lime Co. C. W. Cooke.

6808, Quarry at Martin, on Atlantic Coast Line Railroad, 9
miles north of Ocala. C. W. Cooke and H. Gunter,

6810. Cummer Lumber Co.’s pit 10, 1 mile northwest of
Newberry, Alachua County. C. W. Cooke.

6812, Cummer Lumber Co.’s pit 6, 134 miles south of New-
berry, Alachua County. C. W. Cooke. '

6814. Quarry 134 miles northwest of Newberry, Alachua
County. C. W. Cooke.

6816. Clark, on Atlantic Coast Line Rmhoad 5 miles south
of High Springs, Alachua County. C. W. Cooke.

6817. Fort White, Columbia County. C. W. Cooke.

6823. Bast bank of Suwannee River, Suwannee County, near
Bllaville; no. 2 of section. C. W. Cooke.

7191. Marianna, Jackson County, bed 8 of scction at cavern.
C. W. Cooke and W. C. Mansfleld.

7194, Marianna, bed 4 of section at cavern. C. W.
and W, C. Mansfield.

7337. Left bank of Suwannee River above bridge of Florida
Ruailway, Suwannee County. C. W. Cooke.

7338. Suwannee River at Dowling Springs, Suwannee County.
C. W. Cooke.

7341. Left bank of Suwannee River at Branford, Suwannee
County. C. W, Cooke.

7346. Suwannee River 214 miles above Blanford Suwanuee
County. C. W. Cooke.

Cooke

7348. Suwannee River about 1% miles above Troy Springs
and 9 miles above Branford, Suwannee County. C. W.
Cooke. :

7349. Suwannee River about half a mile below Fort McComb,
Suwannee County. C. W. Cooke. .

7355. 3 miles northwest of Levyville, Levy County. C. W.
Cooke.

7360. 3%, miles south of Floral City, Citrus County. C. W.
Cooke.
7364. 1% miles west of Croom, Hernando County. C. W.

Cooke.

7365. Pineola, 5 miles south of Floral City,
C. W. Cooke.

7366. Old French phosphate mine east of Anthony, Marion
County. C. W. Cooke.

7367. Willow Sink, about 2 miles west of Chiefland, Levy
County. C. W. Cooke.

7378. 134 miles southwest of Inverness, Citrus County. C.
W. Cooke.

1/19. Near Blue Sprin'gs, Jackson County, 6 miles north-
east of Marianna. C. W, Cooke and Julia Gardner.

1/48. Duncan, 7 miles southwest of Chipley, Washington

Citrus County.

County. C. W. Cooke and Julia Gardner.
ALABAMA
Ocala l1'mtesio11£
5567. Roadside up from Claiborne Ferry, Monroe County,
bed 8. T. W. Vaughan.
6707. Oven Bluff, Tombigbee River, Clarke County. C. W.
Cooke. .

6719. Three-quarters of a mile north of Drewry, Monroe
County, upper part of cut on Louisville & Nashville Railroad.
C. W. Cooke,

6720. Three-quarters of a mile north of Drewry, Monroe

"County, lower part of cut on Louisville & Nashville Rallroad

C. W. Cooke,
6722, Three-quarters of a mile northwest of Momocvxlle,
Monroe County. C. W, Cooke. :

6724. Road leading up from Claiborne Ferry, Monroe
County, bed 5 of section, just above * Scutella bed.” C. W.
Cooke.

6725. Road leading up from Claiborne Ferry, Monroe
County, bed 7 of section. C. W. Cooke. i

6726. Road leading up from Claiborne Ferry, Monroe
County, bed 8 of section. C. W, Cooke.

6727. Road leading up from Claiborne Ferry, Monroe
County, bed 10 of section. C. W. Cooke.

6730. Roadside 21 miles west of Monroeville, Monroe

County, west of Double Branches., C. W. Cooke,

6738. Sepulga River 6'4 miles northeast of Brooklyn, Cone-
cuh- County, on J. B, Robinson’s land, sec. 13 (?), T. 4 N,
R. 13 E,, top of bed 3. C. W. Cooke.

6739. 4 miles northeast of Brooklyn, Conecuh County, mouth
of Robinsons Mill ueck bed 2 cast branch ot Scpul 1l Ri\:er.
C. W. Cooke.

6740. 4 miles northeust of Bwokl) n, Conemh Lounly mouth
of Robinsons Mill Creek, bed:3::.. C. W. Cooke.

6741. East bank of Sepulga River 3% miles northeast of
Brooklyn, Conecah County, bed 4. C. W. Cooke.

6742. Powell’s Landing, Sepulga River, Covington County,
sec. 85, T. 4 N.,, R, 13 E, beds 1 and 2. C. W. Cooke.

6746. East bank of Sepulga River opposite Ward’s sawmill,
sec. 8, 1. 3 N., R. 13 B., Conecuh County, bed 2. C. W. Cooke.

6747. Steamboat Point, on .west side of Sepulga 'River,
Fscqmbm County, near xmddle of sec 20 T 3 N R 13
C. W. Cooke, * - Tt cmoem e R e ST
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6754. Bast bank of Choctawhatchee River at Alabama-Flor-
ida State line, Geneva County, Ala., and Holmes County, Fla.
C. W. Cooke.

6755. West bank of Choctawhatchee River a quarter of a .

mile above Alabama-Florida State line. C. W. Cooke.

6756. Choctawhatchee River 314 miles below Geneva, Geneva
County. C. W. Cooke.

7159. Near middle of E14 sec. 35, T. 8 N,, R. 3 E,, Clarke
County, 4 miles southeast of Whatley, “ Zeuglodon beds”, No.
2 of section. C. W. Cooke.

7161. 5 miles southeast of Whatley, Clarke County, east of
Jones Field Branch, sec. 85, T. 8 N.,, R. 3 E. C. W. Cooke.

1/7. 1 mile east of Beck, Covington County, NE4 sec. 6,
T.3 N, R. 15 B. C. W. Cooke and Julia Gardner.

1/8. Conecuh River at Beck, Covington County.
Cooke and Julia Gardner.

1/21. SEY sec. 22, T. 1 N,,
W. Cooke and Julia Gardner.

1/23. About 8 feet above “ Scutella bed” on 1oad to Clai-
borne Ferry, Monroe County. C. W. Cooke.

1/25. South bank of Conecuh River at sharp bend 1 mile
east of Harts Bridge, SW14 sec. 28, T.3 N,, R. 14 X E, Covington
County. C. W. Cooke and Julia Gardner.

1/26. Bottom bed at Drewry, Monroe County. C. W..Cooke.

1/83. 7% miles northwest of Geneva, Geneva County, 1.2
miles north of Lytle. C. W. Cooke and Julia Gardner.

1/88. 3y miles north of Grove Hill, Clarke County.
Cooke and Julia Gardner.

1/39. West bank of Pea River at Geneva, Geneva County,
100 yards above mouth of river. C. W. Cooke and Julia Gard-
ner.

1/43. 114 miles southwest of Perdue Hill, Monroe County,
sec. 7, T.6 N.,, R.6 E. C. W. Cooke and Julia Gardner.

C. W.

R. 18 B, Covington County. C.

C. w.

Jackson formation

2637. “ Zeuglodon beds”, Jackson formation (middle zone),
Dr. Brown's field, near Cocoa post office, Choctaw County
(echinoderm horizon). Schuchert and Burns, 1894.

7203. About 3% miles southeast of Cullomburg, Washington
County, bed 4. C. W. Cooke and W. C. Mansfield.

7220. Half a mile southeast of Melvin, Choctaw County, bed
3 (top of formation). C. W. Cooke.

7227. Keysers Hill, a quarter of a mile west of Water Val-
ley, Choctaw County, on road to Melvin. W. C. Mansfield.

MISSISSIPPI
Jackson formation

6457. Chickasawhay River, a quarter of a mile below Mo-
bile & Ohio Railway bridge, 134 miles south of Shubuta, Wayne
County. C. W. Cooke.

6463. Jackson, hill above pumping stauon C. W. Cooke.

6646. Bluff on Chickasawhay River at Hays Chapel, Wayne
.County, a quarter to half a mile above railroad bridge, 114
miles south of Shubuta, near base of bluff. C. W. Cooke.

TEXASB

" Jackson group

6143. Near Tordilla Mountain, Karnes County. A. Deussen.

6148. Bluff on Atascosa Creek mnear old Whitsett ranch
house, Atascosa County. A. Deussen.

6217. 4% miles south of Smiley, Gonzales County A. Deussen.

——. Upper Eocene near Cheapside, Gonzales County.

——. Haynes well 1, near Burkeville, Newton County.

. Stovall Creek east of Diboll, Angelina County. (Is
this same as * upper Bocene of Texas from 4 miles east of
Diboll, Angelina County ”?)
. Tarkiln Creek, half a mile above Neches River, Trinity
County.

——. Three-quarters of a mile below Robinson’s Ferry, Sa-
bine River, Sabine County.

—— Bridge Creek 1% miles above Angelina River,
Augustine County.
. Upper Eocene north of Whitsett, Live Oak County.
(About same location as 6148 but on other side of county
line.)

——. Warren well 4, depth 4,250 feet, Texas Exploration Co.,
Hockley, Harris County.
. Upper Eocene of Ohio and Red River well 2, Tyler
County, depth 330 feet.

——. Same, depth 400 feet.
. Same, depth 537 feet.
. Same, depth 890 feet.
. Same, depth 1,056 feet.
. Same, depth 2,330 feet.

San

Since the completion of the manuscript for this -
paper several works have appeared with descriptions
and figures of upper Eocene Foraminifera from the
same general region. In order to give the reader the
references so that descriptions and figures of these
other species may be available, a list is here given of
those species not included in the present paper. These
species are noted below with references to publica-
tions containing the descriptions and to the State from
which they have been described.

Angulogerina danvillensis Howe and Wallace, Louisiana Dept.
Conservation Geol. Bull. 2, p. 56, pl. 12, fig. 2, 1932. Upper
Hocene, Louisiana.

Anomalina barrowi Cushman and Ellisor, Contr. Cushman
Lab. Foram. Research, vol. 7, p. 57, pl. 7, figs. 10a-c, 1931.
Upper Hocene, Texas.—Ellisor, Am. Assoc. Petroleum Geolo-
gists Bull,, vol. 17, no. 11, pl. 4, figs. Sa—c, 1933.

Anomalina danvillensis Howe and Wallace, op. cit., p. 76, pl.
14, figs. 2a, b. Upper Eocene, Louisiana.

Anomaling jacksonensis (Cushman and Applin) var. limbosa
Cushman and Ellisor, op. cit., p. 58, pl. 7, figs. 11a-c. Upper
Eocene, Texas.—Ellisor, op. cit., pl. 5, figs. la-c, 1933.

Bolivine danvillensis Howe and Wallace, op. cit., p. 56, pl. 11,
figs. 8a, b. Upper Rocene, Louisiana.

Bolivine graecilis Cushman and Applin var. danvillensis Howe
and Wallace, op. cit., p. 57, pl. 11, fig. 7. Upper Eocene,
Louisiana.

Bolivina mezicane Cushman var. Rhorigontalis Cushman.
Howe and Wallace, op. cit., p. 58, pl. 11, fig. 10. Upper
Eocene, Louisiana.

Bolivine ouachitaensis Howe and Wallace, op. cit., p. 59, pl. 11,
figs. 9a, b. Upper Eocene, Iouisiana.

Bulimina pyrulae D'Orbigny. Howe and Wallace, op. cit.,, p.
60, pl. 11, fig. 6. Upper Eocene, Louisiana.—Ellisor, op. cit.,
pl. 8, fig. 2.

Buliminella basistriata Cushman and Jarvis var. nuda Howe
and Wallace, op. cit.,, p. 60, pl. 11, fiz. 4. Upper Eocene,
Louisiana.

Buliminella elegantissima (D’Orbigny). Howe and Wallace,
op. cit,, p. 61, pl. 11, fig. 3. Upper Bocene, Louisiana.

Cancris danvillensis Howe and Wallace, op. cit., p. 67, pl. 13,
figs. 4, 5. Upper Bocene, Louisiana.
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Cassidulinoides braziliensis (Cushman). Howe and Wallace,
op. cit., p. 72, pl. 10, figs. 6a, b. Upper Eocene, Louisiana.
Chilostomelle coylindroides Reuss. Howe and Wallace, op.

cit.,, p. 72, pl. 14, figs. 1a, b. Upper Eocene, Louisiana.

Chilostomelloides oviformis (Sherborn and Chapman). Howe
and Wallace, op. cit.,, p. 73, pl. 15, fig. 5. Upper Eocene,
Louisiana.

Oibicides damwillensis Howe and Wallace, op. cit., p. 77, pl. 14,
figs. Sa-c. Upper Kocene, Louisiana.

Cibicides ouachitaensis Howe and Wallace, op. cit.,, p. 78, pl.
14, figs. 6a-c. Upper Eocene, Louisiana.

Dardyella danvillensis Howe and Wallace, op. cit., p. 24, pl. 4,
figs. 1, 2. Upper BEocene, Louisiana.

Dcentalineg communis 1D’Orbigny. Howe and Wallace, op. cit.,
pl. 6, ig. 8. Upper Eocene, Louisiana.

Dentaling communis D'Orbigny var. emacieta Reuss. Howe
and Wallace, op. cit., p. 25, pl. 7, fig. 7. TUpper Eocene,
Louisiana.

Dentalina filiformis (D’Orbigny). Howe and Wallace, op. cit.,
p. 25, pl. 6, figs. 2a, b. Upper Eocene, Louisiana.

Dentalina mezicana (Cushman) var. danvillensis Howe and
Wallace, op. cit., p. 26, pl. 6, fiz. 4. Upper Eocene, Louisiana.

Dentaling sp. ¢ Howe and Wallace, op. cit., p. 26, pl. 6, fig.
1. Upper Eocene, Louisiana.

Dentaling sp. b Howe and Wallace, op. cit.,, p. 26, pl. 7, fig.
4. Upper Eocene, Louisiana. )

Dentalinag sp. ¢ Howe and Wallace, op. cit., p. 27, pl. 6, fig. 3.
Upper Hocene, Louisiana.

Disoordis farishi Cushman and Ellisor, Contr. Cushman Lab.
Foram. Research, vol. 8, p. 43, pl. 6, figs. 6a-c, 1932. Upper
Rocene, Louisiana.—Rllisor, op. cit., pl. 7, figs. 6a—c.

Dimorphine danvillensis Howe and Wallace, op. cit., p. 44, pl. 8,
figs. 1a, b. Upper Bocene, Louisiana.

Dyocibicides “danvillensis Howe and Wallace, op. cit., p. T8,
pl. 15, figs. 1, 2. Upper Eocene, Louisiana.—Rllisor, op. cit.,
pl. 6, fig. 3. )

Ellipsonodosariaf sp. Elowe and Wallace, op. cit., p. 67, pl. 11,
fig. 9. Upper Eocene, Louisiana,

Elphidium cocenicum Cushman and Ellisor, Contr. Cushman
Lab. Foram, Research, vol. 7, p. 538, pl. 7, figs. 6a, b, 1931.
Upper Eocene, Texas.—Ellisor, op. cit., pl. 2, figs. 13a, b.

Mphidium sp. Howe and Wallace, op. cit., p. 50, pl. 9, fig. 6.
Upper Bocene, Louisiana,

Epistomina elegens (D'Orbiguy). Towe and Wallace, op. cit.,
p. 68, pl. 13, fig. 2. Upper EBocene, Louisiana.

Eponides ouachitaensis Howe and Wallace, op. cit,, p. 69,
pl. 138, figs. Sn—c. Upper Eocene, Louisiana.

Qlanduline dimorphe (Bornemann). Howe and Wallace, op.
cit.,, p. 44, pl. 8, fig. 7. Upper Eocene, Louisiana.

Handuling laevigata D’Orbigny. Howe and Wallace, op. cit.,
p. 45, pl. 8, figs. 5, 6. Upper Eocene, Louisiana.

Qlobigerina bulloides D'Orbigny. Howe and Wallace, op. cit.,
p. 73, pl. 10, fig. 10. Upper Eocene, Louisiana.

Globigerinag danvillensis Howe and Wallace, op. cit., p. 74,
pl. 10, figs. 9a, b. Upper Bocene, Louisiana.

Globigerina ouachitaensis Howe and Wallace, op. cit., p. 74,
pl. 10, figs. 7a, b. Upper Bocene, Louisiana,

Cilobigerine sp. ¢ Howe and Wallace, op. cit., p. 75, pl. 10,
figs. 8a, b. Upper Eocene, Louisiana.

Globigerine sp. b Howe and Wallace, op. cit, p. 75, pl. 10,
fig. 5. Upper Docene, Louisiana,

Globuline ampulle (Jones). Howe and Wallace, op. cit., p. 45,
pl. §, fig. 9. Upper Eocene, Louisiana.

Giimbeline sp. Howe and Wallace, op. cit., p. 53, pl. 9, fig. 8.
Upper Bocene, Louisiana.

Guttuling austriace D’Orbigny. Howe and Wallace, op. cit.,
p. 47, pl. 8, fig. 3. Upper Hocene, Louisiana.

°

Guttulina sp. Howe and Wallace, op. cit., p. 49, pl. 7, fig. 6.
Upper Eocene, Louisiana.

Qyroidina danvillensis Howe and Wallace, op. cit., p. 69, pl. 13,
figs. 3a—c. Upper Eocene, Louisiana.

Hantkenina brevispineg Cushman. Howe and Wallace, op. cit.,
p. 54, pl. 10, fig. 4. Upper Eocene, Louisiana.

Hantkenina longispine Cushman. Howe and Wallace, op. cit.,
p. 55, pl. 10, fig. 2. Upper Eocene, Louisiana.

Hantkenina mecordi Howe and Wallace, op. cit.,, p. 55, pl. 10,
figs. 1a, b. Upper Eocene, Louisiana.

Hopkinsina danvillensis Howe and Wallace, op. cit.,, p. 62,
pl. 12, figs. la~c. Upper Hocene, Louisiana.

Lagena globosa (Montagu). Howe and Wallace, op. cit., p. 27,
pl. 6, figs. 15, 16. Upper Bocene, Louisiana.

Lagenae hispida Reuss. Howe and Wallace, op. cit., p. 28, pl. 6,
fig. 13. Upper Eocene, Louisiana.

Lagena ouachitaensis Howe and Wallace, op. cit., p. 29, pl. 6,
fig. 9. Upper Eocene, Louisiana.

Lagena pleniluna Howe and Wallace, op. cit., p. 29, pl. 6, fig. 5.
Upper Eocene, Louisiana.

Lagena striata (D’Orbigny) var. strumosa Reuss. Howe and
Wallace, op. cit., p. 30, pl. 6, fig. 11. Upper Eocene, Louisiana.

Lagena sp. a Howe and Wallace, op. cit., p. 30, pl. 6, fig. 12.
Upper Eocene, Louisiana.

Lagena sp. b Howe and Wallace, op. cit., p. 30, pl. 6, fig. 10.
Upper Eocene, Louisiana.

Lagena sp. ¢ Howe and Wallace, op. cit.,, p. 31, pl. 6, fig. 6.
Upper Eocene, Louisiana.

Lagena sp. d Howe and Wallace, op. cit., p. 31, pl. 6, fig. 7.
Upper Bocene, Louisiana.

Lenticulina sp. Howe and Wallace, op. cit.,, p. 32, pl. 7, figs.
2a, b. Upper Eocene, Louisiana.

Marginuline triangularis D’Orbigny var. danwillensis Howe and
Wallace, op. cit.,, p. 84, pl. 5, figs. 6a, b. Upper Eocene,
Louisiana.

Marginuline sp. ¢ Howe and Wallace, op. cit., p. 34, pl. T,
fig. 3. Upper Eocene, Louisiana.

Marginuling sp. b Howe and Wallace, op. cit.,, p. 35, pl. 3,
fig. 5. Upper Eocene, Louisiana.

Marginulina? sp. ¢ Howe and Wallace, op. cit, p. 35, pl. 8,
fig. 6. - Upper Eocene, Louisiana.

Massiline humblei Cushman and Eilisor, Contr. Cushman Lab.
Foram. Research, vol. 8, p. 40, pl. 6, figs. la—c, 1932. Upper
Eocene, Texas.—Ellisor, op. cit., pl. 6, figs. 8a—c.

Massiling pratti Cushman and Ellisor, Contr. Cushman Lab.
Foram. Research, vol. 7, p. 53, pl. 7, figs. 4a—c, 1981. Upper
Eocene, Texas.—Howe and Wallace, op. cit., p. 21, pl. 2,
fig. 5.—Hllisor, op. cit., pl. 1, figs. 10a—c.

Nodosaria longiscata D'Orbigny. Howe and Wallace, op. cit.,
p. 35, pl. 7, fig. 8. Upper Eocene, Louisiana.

Nonion applini Howe and Wallace, op. cit.,, p. 51, pl. 9, figs.
4a, b. Upper Eocene, Louisiana.

Nonion danvillensis Howe and Wallace, op. cit., p. 61, pl. 9,
‘fig, 3. Upper Eocene, Louisiana.

Nonion hantkeni (Cushman and Applin) var. fayetteéi Cush-
man and Ellisor, Contr. Cushman Lab. Foram. Research,
vol. 8 p. 41, pl. 6, figs. 8a, b, 1932. Upper Hocene, Louisi-
ana.—BEllisor, op. cit., pl. 7, figs. 9a, b.

Nonion laevis (D’Orbigny) var., marginetum Cushman and
Bllisor, Contr. Cushman Lab. Foram. Research, vol. 7, p. §2,
pl. 7, figs. 5a, b, 1931. Upper Eocene, Texas.—Bllisor, op:
cit., pl. 2, figs. 8a, b.

Nonion scaphum (Fichtel and Moll) var. inflatum Cushman
and Bllisor, Contr. Cushman Lab. Foram. Research, vol. §,
p. 41, pl. 6, figs. 2a, b, 1932. Upper Eocene, Louisiana,—
Eillisor, op. cit., No. 11, pl. 7, figs. 7a, b,
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Nonion sp. Howe and Wallace, op. cit., p. 52, pl. 9, figs. 1a, b
Upper Eocene, Louisiana.

Nonionella danwillensis Howe and Wallace, op. cit., p. 52, pl. ¥,
figs. fa—c. Upper Eocene, Louisiana.

Nonionelle turgida (Williamson). Howe and Wallace, op.
cit., p. 83, pl. 9, figs. 2a—c. Upper Eocene, Louisiana.

Planularie catehoulaensis Howe and Wallace, op. cit., p. 36,
pl. 3, figs. 3, 4. Upper Eocene, Louisiana.

Planularia danvillensis Howe and Wallace, op, cit., p. 36, pl. 3,
fig. 1. Upper Bocene, Louisiana.

Planularia ouachitaensis Howe and Wallace, op. cit, p. 37,
pl. 8, fig. 7. Upper Eocene, Louisiana.—Ellisor, op. cit., pl.
6, fig. 9.

Pulvinulinella danvillensis Howe and ‘Wallace, op. cit., p.
pl. 13, figs. 7Ta~c. Upper Eocene, Louisiana.

Pyrgo inornata (D Orbigny) var. denvillensis Howe and Wal-
lace, op. cit., p. 21, pl. 2, figs. 1a, b. Upper Eocene, Loui-
siana.—Ellisor, op. cit., pl. 7, fig. 13, 1933.

Quinqueloculing danwillensis Howe and Wallace, op. cit., p. 22,
pl. 2, figs. 2a~c. Upper Eocene, Louisiana.

Quingqueloculing seminule (Linné): Howe and Wallace, op.
cit., p. 22, pl. 2, fig. 3. Upper Bocéne, Louisiana. .

Robulus clericii (Fornasini). Howe and Wallace, op. cit., p.

.- 88, pl. 15, fig.. 3. Upper Eocene, Louisiana.

‘Robulus cultratus Montfort. Howe and Wallace, op. cit., p.

- 38, pl. 7, fig. 1. . Upper Eocene, Louisiana.

Robulus? danvillensies Howe and Wallace, op. cit., p. 39, pl. §

“fig., 7. Upper Eocene, Louisiana.

Robulus maeyi Cushman and Parker. Howe and Wallace, op.

. cit,, p. 40, pl. 2, fig. 7. Upper Eocene, Louisiana.

Saracenaria danvillensis Howe and Wallace, op. cit., p. 41, pl.
4, figs.'3a—c, Upper Eocene, Louisiana.

Saracenaria moresiana Howe and Wallace, op. cit., p. 42, pl. 2, 1

figs:- 8a—c.” Upper Eocene, Louisiana.
Sigmomorphina semitecta- (Reuss). Howe and:- Wallace, op.
cit,, p. 50, pl. 8, figs. 4a—c. Upper Eocene, Louisiana.

Siphonina carltoni Cushman and Ellisor, Contr. Cushman Lab. ‘

Foram. Research, vol. 8, p. 42, pl. 6, figs. ba-c, 1932. Upper
Bocene, Louisiana.—Ellisor, op. cit., pl. 6, figs. la—c.

Siphonine denvillensis Howe and Wallace,” op. cit.,
'pl.:13, figs. 1a, b. Upper Bocene, Louisiana.’

Textularia broussardi Howe and Wallace, op. cit., p. 18, plL
"1, figs. 8a, b. Upper Eocene, Louisiana,

Tewtularie danvillensis Howe and Wallace, op. cit., p. 18, pl.
1, figs. 2, 4. Upper Eocéne, Louisiana.

Textularia’ mississippiensis: Cushman var., rhomboidea Cush-
man and ‘Ellisor,  Contr. Cushman Lab. Foram. Research,
~vol. 7, p. 51, pl. 7, figs. 1a, b, 1931. Upper Eocene, Texas.—
Ellisor, op. cit., pl..1, figs. 2a, b.

Textularia ouachitaensis Howe and Wallace, op. cit., p. 20, pl.
1, figs. 1a, b. Upper Eocene, Louisiana.

Triloculing rotunda. D'Orbigny' var. Howe and Wallace, op.
cit., p. 23, pl. 2, figs. 4a, b. Upper Eocene, Louisiana.—

" Ellisor, op. cit.,, pl. 7, fig. 14, 1933.

Trochammina teasi Cushman and Ellisor, Contr. Cushman Lab.
.. Foram. Research, vol. 7, p. 52, pl. 7, figs. 3a—c, 1931. Upper

... Hocene, Texas.—Ellisor, op. cit., pl. 1, figs. 9a-¢c.

Tubulogenerina eocenica Cushman and Ellisor, Contr. Cush-
man Lab. Foram. Research, 'vol. 8, p. 42, pl. 6, figs. 4a, b,
i -1932.; Upper»Eocene, Texas. -—Elhsor, op. cit., pl. 6, figs.
4a, b.

Umgerma dtmmllensw Howe and Wallace, op. cit.,
pl. 12, fig. 5. Upper Hocene, Louisiana. -

Uvigerina ;farinose ‘Hantken. Howe and Wallace, op. cit.,

: p.63, pl; 12, fig.-4. Upper Eocene, Louisiana.

p. 70.

p. 62,

R

Valvulineria texane Cushman and Ellisor, Contr.

Cushman
Lab. Foram. Research, vol. 7, p. 56, pl. 7, figs. 9a-c, 1931,
Upper Eocene, Texas.—Howe and Wallace, op. cit., p. 70,
pl. 13, figs. 6a, b.—Ellisor, op. cit.,, pl. 4 figs. la—c.

Ventilabrella sp. Howe and Wallace, op. cit., p. 54, pl. 9, fig.
7. Upper Eocene, Louisiana.

Virgulina danvillensis Howe and Wallace, op. cit., p. 65, pl. 11
figs 2a, b. Upper Eocene, Louisiana.

SYSTEMATIC DESCRIPTIONS
family LITUOLIDAE
Genus HAFLOPHRAGMOIDES Cushman, 1910
Haplophragmoides dibollensis Cushman and Appliﬂ
Plate 1, figures 1a, b

Haplophragmoides dibollensis Cushman and Applin, Am. Assoc.
Petroleum: Geologists Bull, vol. 10, p. 163, pl. 6, figs.
la, b, 1926. :

 Test planispiral, much compressed, completely in-
volute, slightly depressed at the umbilical region on
both sides, periphery rounded, in the later portions
subacute; chambers rather indistinct, 8 or 9 in the
last-formed coil; sutures indistinct, not depressed;
apertural face convex; wall arenaceous but smoothly

finished. Diameter 0.60 mm.

Originally described from the upper Eocene of
Ohio and Red River well 2, Tyler County, Tex.,
at a depth of 1,056 feet. This species has later. been
found in several other wells of Texas that reached
the upper Eocene. It has not been noted in outcrop
material from the eastern Gulf Coastal Plain.

Genus AMMOBACULITES Cushman, 1910
Ammobaculites hockleyensis Cushman and Applin
Plate 1, figures 2a, b

Ammobaculites cf. A. foliaceus Brady. Dumble, Am. Assoc.
Petroleum - Geologists Bull.,, vol. 8, p. 443, 1924. )
Ammobaculites hockleyensis Cushman and Applin, Am. Assoc.
Petroleum Geologists Bull., vol. 10, p. 163, pl. 6, figs.

2a, b, 1926,
Ellisor, Am. Assoe. Petroleum Geologists Bull.,

vol. 17,
no. 11, pl. 7, fig. 11, 1933. ’

Test nearly twice as long. as broad, very much com-
pressed, involute, early portion close coiled, later 1
or 2 chambers tending to become uncoiled, periphery
rounded; chambers rather indistinct; sutures indis-
tinct; wall coarsely arenaceous, of angular black sand
grains. Length 1.00 mm; breadth 0.65 mm; thlcknees
0.10 mm.

The type of this species came from a sample from
Ohio and Red River well 2, Tyler County, Tex., at a
depth of 400 feet. The species has occurred in several
well sections from the Texas upper Kocene but is not
recorded from the eastern Gulf Coastal Plain.



TEXTULARIDAE 7

Family TEXTULARIIDAE
Genus TEXTULARIA Defrance, 1824
Textularia mississippiensis Cushman
Plate 1, figures 3, 4
Textularia mississippiensis Cushman, U.S. Geol. Survey Prof.
Paper 129, pp. 90, 125, pl. 14, fig. 4, 1922; Prof," Paper
133, p. 17, 1928. _ ,
Cushman and Applin, Am. Assoc. Petroleum Geologists
Bull,, vol. 10, p. 166, pl. 6, figs. 10, 11, 1926.
COushman and Thomas, Jour. I’aleontology, vol. 3, p. 177,
pl. 23, figs. 1a, b, 1929.
Cushman, Contr. Cushman Lab. Foram. Research, vol. 5.
p. 79, pl. 12, fig. 5, 1929,
Howe and Wallace, Louisiana Dept. Conservation Geol.
Bull. 2, p. 19, pl. 1, figs, 7a, b, 1932.

Test elongate, fairly broad, thickest in the middle,
thence thinning toward the periphery, in end view
biconvex, central portion curved; chambers low and
broad, especially in the early stages, becoming some-
what higher in the adult; sutures covered by a coarsely
arenaceous layer, meeting at the center and at the
periphery, having the central portion of each cham-
ber uncovered; periphery irregular, not definitely or
regularly spinose, chamber walls smooth and finely
perforate. Length 0.40-0.75 mm.

This species is known from the upper Eocene of
Texas, where it is widely distributed in both outcrop
und well samples, and is common in the Alazan of
Mexico, with a few records from the region east of
Texas.

Textularia mississippiensis, which is found in most

- of the formations of the Vicksburg group (Oligocene)
of the Gulf Coastal Plain of the United States, occurs
at a very few of the U.S.G.S. stations in the upper
Eocene. o

Jackson formation: 6457, 114 miles south of Shubuta, Miss.;
6472, 6473, Yazoo City, Miss.; three-fourths mile below Robin-
son’s Ferry, on Sabine River, Sabine County, Tex.; 4 miles

east of Diboll, Angelina County, Tex. ; Bridge Creek, 114 miles
above Angelina River, San Augustine County, Tex.

Textularia mississippiensis. Cushman var. alabamensis
Cushman

Plate 1, figures §, 6
Textularia mississippiensis Cushman var. alabamensis Cush-
man, U.S. Geol. Survey I'rof. Paper 133, p. 17, pl. 1,
fig. 4, 1923, :
Ellisor, Am. Assoc. Pctroleum Geologists Bull,, vol. 17,
no. 11, pl. 1, fig. 6, 1933.

Variety differing from the typical species in the
more elongate form, somewhat thicker test, especially
in the center, the less well-defined peripheral carina,
and the sutures excavated instead of being covered by
an arenaceous layer.

This "variety is especially characteristic of the
Marianna limestone of the Vicksburg group (Oligo-
cene). It is very much more abundant than the typi-

cal form in the upper Eocene of the Coastal Plain of
the United States.

Cooper marl: 6319, Ingleside, 8.C.; 6321, Baldock, S.C.

Ocala limestone: 7108, Flint River at Seaboard Air Line
Ry. bridge, Sumter County, Ga.; 7237, half a mile east of
Huguenen Ferry, Crisp County, Ga.; 6305, Oakhurst quarry,
Ocala, Fla.; 7194, Marianna, Fla.; 6706, Oven Bluff, Tombig-
bee River, Ala.; 6719, three-fourths mile north of Drewry,
Ala.; 6722, three-fourths mile northwest of Monroeville, Ala.;
6724, 6725, 6726, Claiborne, Ala.; 6730, Double Branches
Creek, Ala.; 6746, Ward’s sawmill, Sepulga River, Ala.; 7159,
4 miles southeast of Whatley, Ala.; 7161, 5 miles southeast
of Whatley, Ala.; 1/8, Beck, Ala.; 1/21, Covington County,
Ala.; 1/26, Drewry, Ala.; 1/38, 314 miles north of Grove Hill,
Ala.; 1/43, 1% miles southwest of Perdue Hill, Ala.

Jackson formation: 7227, Water Valley, Ala.; 6463, Jackson,
Miss.

Textularia ocalana Cushman

Plate 1, figures 7a, b

Textuleria ocalene Cushman, Contr. Cushman Lab. Foram.
Research, vol. 2, p. 30, pl. 4, figs. 3a, b, 1926.

Test very much compressed, sides nearly flat, apical
end bluntly pointed, apertural end broadly rounded,
periphery even, subacute; chambers .few, low, and
broad, not inflated; sutures very slightly depressed,
rather indistinct; wall finely arenaceous, smoothly fin-
ished. Maximum length 0.70 mm.

This peculiar-shaped species is very rare, occurring
cnly in the typical Ocala limestone at a few stations.
Its. very broad form, with the sides very much com-
pressed and but very slightly convex, distinguishes it
from any other of the Vicksburg or Jackson species.
It probably occurs at more stations, but the finer
material of this phase of the Ocala is often not well
preserved.

Ocala limestone: 6807, Zuber, Fla.; 6808, Martin, Fla.; 6812,
114 miles south of Newberry, Fla., the type locality.

Textularia recta Cushman
Plate 1, figures 8, 9

Tewtularia rccta Cushman, U.S. Geol. Survey Prof. Paper
133, p. 17, pl. 1, fig. 2, 1923.

Test elongate, slightly compressed, early portion
rapidly increasing in diameter, later portion in the.
adult with the sides parallel for a large part of the
test; chambers numerous; sutures distinct; wall thick,
covered with agglutinated calcareous grains but when
worn showing a coarsely perforated undertest; aper-
tural end. obliquely truncate; aperture in a deep de-
pression. at the base of the last-formed chamber.

~Maximum length of specimens 1.25 mm.

Specimens similar to Textularia recta, which was
described from the Red Bluff clay of the Vicksburg
group, occur in the upper Eocene at the following
U.S.G.S. stations:

Ocala limestone: 6725, 6726, Claiborne, Ala.; 6754, Choc-
tawhatchee. River at State line, Ala.-Fla.;. 6756, Choctaw-
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hatchee River 3% miles below Geneva, Ala;; 1/8, Beck, Ala.;
1/39, Pea River at Geneva, Ala,

Jackson formation: 6463, Jackson, Miss.; 6471, Garlands
Creek, Miss.

Textularia subhauerii Cushman
Plate 1, figure 10

Tewtularie subhauerii Cushman, U.S. Geol. Survey Prof. Paper
129, pp. 89, 126, pl. 14, figs. 2a, b, 1922; Prof. Paper 133,
p. 16, 1923. .

Test large, stout, elongate, early portion rapidly
increasing in width with each newly added chamber,
later adult portion with the sides nearly parallel,
slightly lobulate; periphery rounded, but the median
portion nearly flat; chambers 18 to 20, increasing in
height as added, those of the later portion nearly as
high as broad; sutures usually rather indistinct; wall
coarsely arenaceous, aperture at the base of the inner
margin of the chamber. Maximum length 2.00 mm.

Specimens very similar to this species, which was
described from the Oligocene Byram marl, were found

in the upper Eocene at the following U.S.G.S.

stations:

Cooper marl: 6319, Ingleside, S.C.; 6321, Baldock, S.C.

Ocala limestone: 7108, Flint River at Seaboard Air Line
Railway bridge, Sumter County, Ga.; 7189, Rich Hill, Ga.;
7704, 3 miles west of Tarversville, Ga.; 6768, Marianna, Fla.;
6738, 614 miles north of Brooklyn, Ala.; 6740, mouth of Rob-
insons Mill Creek, Ala.; 6741, 314 miles northeast of Brooklyn,
Ala.; 6754, Choctawhatchee River at State line, Ala.-Fla.;
1/7, 1 mile east of Beck, Ala.; 1/8, Beck, Ala.; 1/25, 1 mile
east of Harts Bridge, Ala.; 1/48, Duncan, Fla.

Jackson formation: 6457, 134 miles south of Shubuta, Miss.

Textularia adalta Cushman
Plate 1, figures 11, 12

Tewtularia adalte Cushman, Contr. Cushman Lab. Foram.
Research, vol. 2, p. 29, pl. 4, figs. 2a, b, 1926.
Ellisor, Am. Assoc. Petroleum Geologists Bull,, vol. 17,
no. 11, pl. 6, fig. 2, 1933. )

Test elongate, slender, early portion tapering and
compressed, adult portion thicker and with the sides
nearly parallel, periphery subacute except in the last
few chambers, which are rounded ; chambers numerous,
.the last 5 or 6 making up half the test, earlier ones
indistinct, low and broad, later ones more inflated,
higher ; sutures distinct, especially in the later portion,
where they are somewhat depressed, usually oblique;
wall finely arenaceous, only slightly roughened; aper-
ture a high, arched opening in the central part of the
base of the apertural face. Maximum length 2.00 mm.

Ocala limestone: 6741, 334 miles northeast of Brooklyn, Ala.,
type and only locality (abundant).

Textularia dibollensis Cushman and Applin
Plate 1, figures 13-16

Textularia® dibollensis Dumble (nomen nudum), Auni Assoc.
Petroleum Geologists Bull.,, vol. 8, p. 443, 1924.

Textularia dibollensis Cushman and Applin, Am. Assoc. Pe-
troleum Geologists Bull,, vol. 10, p. 165, pl. 6, figs. 12-14,
1926. .
Ellisor, Am. Assoc. Petroleum Geologists Bull., vol. 17, no.
‘11, pl. 1, fig. 4, 1933.
Test small, short, and broad, moderately com-
pressed, margin subacute, initial end rounded; aper-
tural end broadly truncate; chambers few, rather in-

distinct, rapidly increasing in breadth as added,

becoming high in the adult, with the sides nearly
parallel, the last four usually making up at least half
of the test; sutures indistinct, not depressed, at right
angles to the peripheral marginj wall finely arena-
ceous; aperture an arched opening, low and broad, at
the inner margin of the last-formed chamber, the
apertural face of the chamber evenly rounded. Max-
imum length 0.80 mm, usually much shorter; breadth
0.30 mm.

This is a well-characterized small species not easily
confused with any other of the Coastal Plain Oligo-
cene or upper Eocene species. It was originally de-
scribed from the upper Eocene outcropping 4 miles
cast of Diboll, Angelina County, Tex. It is known
from the upper Eocene of samples from several wells
in the eastern part of the Gulf Coastal Plain of
Texas.

Ocala limestone: 3629, Alachua County, Fla.; 6724, Clai-
borne, Ala.; 6754, Choctawhatchee River at State line, Ala.-

Fla.; 6756, Choctawhatchee River 334 miles below Geneva,
Ala,; 1/8; Beck, Ala.: 1/39, Pea River at Geneva, Ala.

Textularia dibollensis Cushman and Applin var. humblei
Cushman and Applin

Plate 1, figures 17a, b

Textularia dibollensis var. humblei Dumble (nomen nudum),
Am. Assoc. Petroleum Geologists Bull,, vol. 8, p. 443,
1924.

Textularia dibollensis Cushman and Applin var. humblei Cush-
man and Applin, Am. Assoc. Petroleum Geologists Bull,,
vol. 10, p. 165, pl. 6, fig. 9, 1926.

Variety differing from the typical in the larger size,
more elongate form, more tapering, the greatest width
being near the apertural end; the sutures much more
distinct and depressed, and the periphery somewhat
more acute. Length 1.60 mm ; breadth 1.00 mm.

This variety was described from Haynes well 1,
near Burkeville, Newton County, Tex., at a depth of
3,175 to 3,270 feet.

Textularia distortio Cushman and Applin

Plate 1, figures 18, 19

Textularia Thockleyensis var. distortio Dumble (nomen
nudum), Am. Assoc. Petroleum Geologists Bull,, vol. 8,
p. 443, 1924. .

Tewxtularia distortio Cushman and Applin, Am. Assoc. Petro-
leum Geologists Bull,, vol. 10, p. 164, pl. 6, figs. 7, §,
1926.
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Test irregular in shape, variously distorted, much
compressed, thickest in the central portion, periphery
thin but rounded; chambers numerous, low, and
broad; sutures very distinctly excavated, especially
toward the median portion of each chamber; wall
arenaceous, somewhat roughened; aperture curved
in end view, the aperture making a very strong cres-
cent. Length 1.00 mm or slightly more.

This peculiar-formed species was described from
samples from Ohio and Red River well 2, Tyler
County, Tex., at a depth of 890 feet.

Textularia hockleyensis Cushman and Applin
Plate 1, figures 20, 21

Teptularia hockleycnsis Dumble (nomen nudum), Am. Assoc.
Petroleum Geologists Bull,, vol. 8, p. 443, 1924,

Textularia hockleyensis Cushman and Applin. Am. Assoc.
Petroleum Geologists Bull,, vol. 10, p. 164, pl. 6, figs. 3-6,
1926.

Ellisor, Am. Assoc. Petroleum Geologists Bull,, vol. 17,

no. 11, pl. 1, fig. 7, 1933.

Textulwria hockleyensis Cushman and Applin var.? Howe
and Wallace, Louisiana Dept. Conservation Geol. Bull.
2, p. 19, pl. 1, figs. 5a, b, 1932.

Test comparatively large, tapering, compressed, the
central portion thickest, thence with a depressed area
hetween the center and the periphery, periphery thin
but rounded; chambers numerous, distinct; sutures
distinct and toward the central portion often some-
what limbate, strongly curved, especially toward the
periphery; wall arenaceous but smoothly finished, in
end view rhomboid; the aperture much curved, low.
Length up to 3.00 mm; breadth up to 1.25 mm.

Type specimens came from Bridge Creek, 114 miles
above Angelina River, San Augustine County, Tex.
Outside of the Texas region the only specimens seen
are those noted below.

Barnwell formation: 7755, Stevens Pottery, Ga.

There are probably several other species of 7extu-
larie in the upper Eocene of the Coastal Plain. In
the Ocala limestone specimens are frequently found,
but the nature of the friable material is such that the
surface characters are not well preserved. If the same
fauna can be found in a less friable and better-pre-
served condition, these species can be worked out in
specific details.

Genus VULVULINA D’Orbigny, 1826
Vulvulina advena Cushman
Plate 2, figures 1a, b

Vulvuline advene Cushman, Contr. Cushman Lab. Foram. Re-
scarch, vol. 2, p. 32, pl. 4, figs. 9a, b, 1926; vol. 8, p.
84, pl. 10, fig. 14, 1932.
Cole, Bull. Am. Paleontology, vol. 14, no. 53, p. 206 (6),
pl. 1, fig. 24; pl. 3, fig. 17, 1928,

Test small, thin, much compressed, periphery acute
but not keeled, early chambers alternating, later ones
(as many as 5) uniserial ; chambers rather high, gently
sloping; sutures of the biserial portion flush with the
surface, the whole early portion smooth, in the later
portion the sutures slightly depressed; wall smoothly
finished, each angle of the chambers with a short,
spinose projection, even those of the uniserial portion;
aperture elongate, terminal. Maximum length 1.25
mm.

This is a very distinct species, having a very white
test, smooth and shining, the material being very fine
in texture with much cement.

Jackson formation: 7203, 31, miles southeast of Cullom-
burg, Ala., the type locality.

Ocala limestone: 1/43, 1% miles southwest of Perdue Hill,
Ala. ’

Family VERNEUILINIDAE
Genus VERNEUILINA D’Orbigny, 1840
Verneuilina propinqua H. B. Brady

Plate 2, figures 3a, b

Verneuwilina propinque H. B. Brady, Challenger Rept., Zoology,
vol. 9, p. 387, pl. 47, figs. 8-12 (not 13, 14), 1884.
Goés, K. svensk. vet. akad. Handl., vol. 25, no. 9, p. 33,
pl. 7, figs, 264266, 1895.
Flint, U.S. Nat. Mus. Rept. for 1897, p. 285, pl. 31, fig. 2,
1899.

. Cushman, U.S. Nat. Mus. Bull. 104, pt. 3, p. 56, pl. 9,

figs. 10, 11, 1922.

Test free, pyramidal, triserial, the apical end bluntly
rounded; chambers well inflated but closely set; wall
arenaceous, the surface nearly smooth; aperture elon-
gate, at the base of the inner margin of the chamber.
Length 1.20 mm; breadth 0.75 mm.

Cooper marl: 11857, 1 mile south of Moncks Corner, Berkeley
County, S.C.

The one Cretaceous record for this species is unac-
companied by a figure, and the range is therefore given
as from Eocene to Recent.

Genus GAUDRYINA D’Orbigny, 1839,
Gaudryina jacksonensis Cushman
Plate 2, figures 46

Gaudryina jacksonensis Cushman, Contr. Cushman Lab.

Foram. Research, vol. 2, p. 83, pl. 5, figs. 1a, b, 1926.
" Test large, elongate, irregularly triangular in sec-
tion, the angles subacute, triserial portion short, bi-
serial portion triangular, angles subacute, almost cari-
nate; chambers distinct, very slightly inflated ; sutures
distinct, slightly depressed; wall composed of fine
sand grains with a large amount of cement, surface
smoothly finished; aperture semicircular, in a reen-
trant at the base of the apertural face of the last-
formed chamber. Maximum length 2.00 mm.
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This is a striking species of the deeper-water sedi-
ments of the upper Eocene. It is apparently the di-
rect ancestral form of the recent species G. atlantica
{Bailey), which is very abundant off the eastern coast
of the United States. '

It is a dominant species in the Albatross dredgings

at depths ranging from 67 to 210 fathoms. The re-
cent species has carried the development further in
the loss of the angles in the last-formed chambers.
the greater sharpness of the angles of earlier cham-
bers, and the reduction of the early triserial stage.
G. atlantica is also a larger species.

Gaudryina jacksonensis also occurs in the Alazan
zhale of Mexico.

Cooper marl: 6319, Ingleside, S.C., the type locality.

Ocala limestone: 1/38, 314 miles north of Grove Hill, Ala.;
1/43, 1% miles southwest of Perdue Hill, Ala.

Jackson formation: 7203, 314 miles soqtheast of Cullomburg,
Ala.; 7220, half a mile southeast of Melvin, Ala.; 6457, 1%
miles south of Shubuta, Miss.

Gaudryina gardnerae Cushman
Plate 2, figures 7a, b

Gaudryina gardnerae Cushman, Contr. Cushman Lab. Foram.
Research, vol. 2, p. 33, pl. 5, figs. 2a, b, 1926.

Test elongate, early portion triserial and forming a
distinctly triangular test in section, the angles some-
what rounded, sides flattened or very slightly convex,,
later portion biserial, with straight, nearly parallel
sides, somewhat polygonal in section ; chambers rather
indistinct, especially in the earlier portion, in the
later portion more distinct and the sutures somewhat
depressed; wall rather coarsely arenaceous; aperture
rounded, deep, at the inner border of the last-formed
chamber. Length 0.85 mm.

This resembles @. triangularis Cushman in some
respects, and the Oligocene specimens referred to that
species may belong here.

Ocala limestone: 6785, three-fourths mile south of Herlongs,
Fla.; 1/43, 114 miles southwest of Perdue Hill, Ala., the type
locality.

Gaudryina subquadrata Cushman-
Plate 2, figures S8a—c

Gaudrying subquadrate Cushman, Contr. Cushman Luab.

Foram, Research, vol. 9, p. 2, pl. 1, ﬁgs la—c, 1933.

Test elontrate, slender, the blsenal portion com-
pressed, concave at -the broader faces, margins
rounded, truncate, early triserial portion greatly re-
duced ; chambers of the biserial portion distinct, 7 or
8 pairs; sutures strongly oblique, slightly depressed;
wall arenaceous, exterior somewhat roughened; aper-
ture at the base of the last-formed chamber at the
inner edge, small. Length 100 mm; breadth 0.30
mm ; th1ckness 0.20 mm. :

THE SOUTHEASTERN UNITED STATES

" Holotype (no. 371526, U.S.N.M.) from Cooper
marl, station 11861, Berkeley County, S.C.

This is a very elongate, tapering species, the tri-
serial portion being greatly reduced. The broader
faces are very distinctly concave.

Cooper marl: 11861, steep bluff on west side of Biggin
Creek, Berkeley County, S.C.

Genus PSEUDOCLAVULINA Cushman, 1934 -

Pseudoclavulina sp.?
Plate 2, figures 10a, b

Clavuline nodosarie D’Orbigny var. novangliae Cushman, U.S.
- Nat. Mus. Bull. 104, pt. 3, p. 82, pl. 15, figs. 3-5, 1922.
Test elongate, slender, slightly tapering, the early

triserial portion much reduced, three-sided, the angles

rounded, later portion circular in transverse section,
increasing in size as the chambers are added ; chambers
very few in the triserial portion, 5 to 8 in the uniserial
portion, more or less indistinct except the last-formed
ones, slightly inflated; sutures indistinct except near
the apertural end, Where they are depressed; wall are-
naceous, slightly roughened ; aperture single, circular,
terminal, often with a slight neck; color light gray.

Length of ﬁvured specimen 0. 90 mm; dlamete1

0.30 mm.

The specimens seem to belong to Pscudoclavulina
but are not numerous enough to warrant a specific
name.

Cooper marl: 11857, 1 mlle south of Moncks Corner, Berkeley
County, S.C.

Family VALVULINIDAE
Genus VALVULINA D’Orbigny, 1826
‘ Valvulina ocalana Cushman
Plate 2, figures 11, 12

Valvuling ocalana Cushman, Contr. Cushman Lab, Foram.
Research, vol. 2, p. 34, pl. 5, figs. 4 a, b, 1926.

Test elongate, early portion triangular in section,
the chambers closely set, later and larger portion
loosely coiled ; chambers numerous, those of the early
triserial portion indistinct, later portion with the
chambers inflated and very distinct; sutures indistinct
in the early portion, depressed and distinct in the later
portion; wall arenaceous but smoothly finished when
the specimens are well preserved; aperture rounded,
1 a deep reentrant of the apertural face, with an
inward-projecting toothlike plate above the opening.
Maximum length 1.50 mm.

Valvulina ocalana is a very characteristic species of
the shallow-water phase of the upper Eocene of warm
waters as developed in the Ocala limestone of I'lorida.
Such deposits are not usually very well preserved as
to their smaller fossils, but V. ocalana is a well-char-

s
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acterized species, recognizable even when the preserva-
tion would make impossible the specific identification
of many other species. It is related to such species
as Valvulina triangularis 1’Orbigny, of the Eocene
of the Paris Basin.

Valvulina ocalana is the direct ancestral form of a
species now very abundant in shallow, warm waters
of coral-reef conditions in the general West Indian
region, where it occurs in very shallow water of reefs
of southern Florida, the Bahamas, Jamaica, etc. The
Recent species V. oviedoiana D’Orbigny is a shorter,
stouter form but with the same.characteristic aper-
tural features.

Ocala limestone: 3629, Alachua County, Fla.; 6790, Alachua,
Ma.; 6805, Oakhurst quarry, Ocala, Fla., the type locality;
6807, Zuber, Fla.; 6808, Martin, Fla.; 7345, Suwannee River
2% miles above Branford, Fla.; 6823, Ellaville, Fla.; 7360,
3% miles south of Floral City, Fla.; 7364, 1% miles west of
Croom, Fila.; 7366, Anthony, Fla.

Genus TEXTULARIELLA Cushman, 1927

Textulariella barrettii (Jones and Parker)
Plate 2, figures 2a, b

Tewtularia barretiii Jones and Parker, British Assoc. Rept.
Newecastle meeting, pp. 50, 105. 1860; Soc. malacol.
Belgique Annales, vol. 11, p. 99, woodcut, 1876.

H. B. Brady, Challenger Rept., Zoology, vol. 9, p. 367,
pl. 44, figs. 6-8, 1884. )

Woodward, New York Micr. Soc. Jour,, 1885, p. 149.

Flint, U.S. Nat. Mus. Rept. for 1897, p. 285, pl. 30, fig.
2, 1899.

Cushman, Carnegie Inst. Washington Pub. 291, p. 31,
pl. 6, figs. 5~7, 1919; U.S. Nat. Mus. Bull. 104, pt. 3, p.
20, pl. 3, figs. 3-6, 1922,

Textularielld barrettii Cushman, Contr, Cushman Lab. Foram.
Research, vol. 3, p. 24, pl. 5, fig. 3, 1927; Special Pub.
1, p. 115, pl. 11, figs. 6-8; pl. 18, fig. 3, 1928,

Tewtularia conica Goés (not D'Orbigny), Harvard Coll. Mus. .

Comp. Zoology Bull,, vol. 29, p. 43, 1896.
Test tapering, about twice as long as broad, very

slightly compressed, broadest near the apertural end, |

the apical end bluntly pointed, later portion of the
test often with nearly straight sides; chambers dis-
tinct, numerous, labyrinthic; sutures very . clearly
marked, not depressed; wall finely arenaceous with
an abundance of cement, very smoothly finished ; aper-
ture a narrow slit at the base of the inner margin of
the last-formed chamber, the sides of the chamber
slightly projecting beyond it on each side, sometimes
subdivided into one or more openings. Length of
figured specimen 0.75 mm; diameter 0.65 mm.

The figured specimen ‘is evidently not an adult.
The species is known from the Miocene of Jamaica
and is a common one in the West Indian region and
off the southeastern coast of the United States in
100 fathoms or more. It is interesting to see that

this species has persisted in this region since the up- .

per Eocene with but little change.

Cooper marl: 11861, steep bluff on west side of Biggeﬁ
Creek, Berkeley County, S.C. '

Genus LIEBUSELLA Cushman, 1933
Liebusella byramensis (Cushman) var. turgida (Cushman)
Plate 2, figure 9

Clavulinag bdyramensis Cushman var. turgide Cushman, U.S.
Geol. Survey Prof. Paper 133, p. 22, pl. 2, figs. 4, 5, 1923.

Test elongate, subcylindrical, early portion triserial,
forming but a small portion of the test, later ones uni-
gerial, both portions rounded in section; sutures usu-
ally indistinct or very slightly depressed; wall coarse-
ly arenaceous but smoothly finished; aperture ter-
minal, rounded, in well-preserved specimens with a
slightly projecting, tapering neck. Maximum length
3.00 mm. -

This variety becomes common in the lower portions
of the Oligocene, occurring in the Glendon limestone,
the typical Marianna limestone, and abundantly in the
Red Bluff clay. It is somewhat larger and stouter
than the typical form of the Byram marl. This form
is related to Liebusella cylindrica, described from the
Eocene of Europe by Hantken, and L. ¢ocaena (Giim-
bel). Liecbusella byramensis is probably the direct an-
cestor of L. flintian@ Cushman, now living off the
southeastern coast of the United States, the depths
where it is common ranging from 68 to 210 fathoms.

Liebusella byramensis var. turgidae is characteristic
of the deeper-water deposits of the upper Eocene of
the Coastal Plain of the United States: '

Cooper marl: 6319, Ingleside, 8.C.

Ocala limestone: 7194, Marianna, Fla.; 1/21, Covington
County, Ala.; 1/26, Drewry, Ala.; 1/43, 114 miles southwest
of Perdue Hill, Ala.

Jackson formation: 7203, 31 miles southeast of Cullomburg,
Ala.; 6457, 1% miles south of Shubuta, Miss.

Family MILIOLIDAE
Genus. QUINQUELOCULINA D’Orbigny, 1826
Quinqueloculina laevigata D’Orbigny
Plate 2, figures 13;15

Quinqueloculing laevigeta D’Orbigny, Annales sci. nat., vol. 7,
p. 301, no. 6, 1826; in Barker—Webb and Berthelot,
Histoire naturelle des ijles Canaries, vol. 2, pt. 2,
FForaminiféres, p. 143, pl. 3, figs. 31-33, 1839.

Terquem, Soc. géol. France Mém., sér. 3, vol. 2, p. 173,
pl. 18(26), figs. 14, 15, 1882.

Test nearly twice as long as broad, slightly com-
pressed, periphery rounded; chambers distinct, some-
what inflated, of nearly uniform diameter, the ends
only slightly extended, apertural end slightly ex-.
serted; sutures distinct, slightly depressed; wall
smooth; aperture nearly circular, terminal, with a
simple tooth but usually without a lip. Length 0.35
mm ; breadth 0.20 mm ; thickness 0.12 mm.

Jackson formation : 6463, Jackson, Miss.
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Quinqueloculina longirostra D’Orbigny
Plate 2, figures 16a—c

Quinqueloculina longirostra D’Orbigny, Annales seci. nat., vol.
7, p. 303, no. 46, 1826; Foraminiféres fossiles du bassin
tertiaire de Vienne, p. 291, pl. 18, figs. 25-27, 1846.

Test nearly twice as long as broad, compressed,
periphery subacute; chambers distinct, not inflated,
gradually compressed to the subacute, almost keeled
periphery, sides on the inner part convex, thence be-
coming slightly concave toward the periphery, each

extending well beyond the previous ones at both ends, -

apertural end exserted so that the aperture is- ter-
minal; sutures distinct, slightly depressed; wall
smooth ; aperture circular, terminal, with a slight lip
and a small, simple tooth. Length 0.90 mm; breadth
0.45 mm ; thickness 0.25 mm.

Jackson formation: 6463, Jackson, Miss.

Quinqueloculina anguina Térquem
Plate 2, figures 18, 19

Quinqueloculina anguine Terquem, Soe. géol. France Mém.,
'sér. 3, vol. 1, p. 78, pl. 9 (14), figs. 20a—c, 1878; vol. .2’
p. 180, pL. 19 (27), figs. 20a—c, 1882.

Test about 214 times as long as broad, compressed,
periphery broadly rounded; chambers distinct, in-
flated, at the base somewhat enlarged and extending
well beyond the previous chamber, at the apertural
end narrowed and extended into a short cylindrical
neck; sutures distinct, much depressed; wall smooth;
aperture circular, terminal with a distinct lip and a
small, narrow, simple tooth. Length 0.35 mm;
breadth 0.15 mm; thickness 0.08 mm.

Our specimens agree very closely with specimens
from the Eocene of the Paris Basin.

Jackson formation: 6463, Jackson, Miss.

Quinqueloculina hauerina D’Orbigny ?
Plate 2, figures 17a—c¢

There are some specimens of a small quinquelocu-
line form which resemble somewhat the species de-
scribed by D’Orbigny from the Miocene of the Vienna
Basin. They are figured here for reference until
larger series of well-preserved specimens are avail-
able for study.

Jackson formation: 6463, Jackson, Miss.

Quinqueloculina sp.?
Plate 4, figures 5, 6

Quinqueloouling sp.? Cushman and Applin, Am. Assoc. Petro-
leum Geologists Bull., vol. 10, p. 184, pl. 10, figs. 20, 21,

1926.
Although not enough material is available for spe-
cific determination, these specimens from the upper

Eocene of Stovall Creek east of Diboll, Angelina
County, Tex., are figured, that the record of this form
may be available.

Quinqueloculina sp.?
Plate 4, figures 7, 8

Quinqueloculing sp.? Cushman and Applin, Am. Assoc. Petro-
leum Geologists Bull, vol. 10, p. 184, pl. 10, figs. 22,
23, 1926.

‘This species seems to be distinct from the preced-
ing, especially in its apertural characters, the aperture
being much smaller and the test itself comparatively
broader. Without more material, it seems unwise to

- give this a specific name.

The specimens came from Stovall Creek east of
Diboll, Angelina County, Tex.

Quinqueloculina sp.?
Plate 4, figures 9, 10

Quinqueloculing sp.? Cushman and Applin, Am., Assoc. Pe-
troleum Geologists Bull., vol. 10, p. 184, pl. 10, fig. 24,
1926.

The peculiar form here figured occurs with the two
preceding species on Stovall Creek east of Diboll,
Angelina County, Tex. Much more material is
needed before a specific determination can be made.

Genus MILIOLA Lamarck, 1801

. By elimination of other species placed by Lamarck
under this genus, the type of Miliola becomes Miliola
saworwm Lamarck. The original figures given by
Lamarck are crude and leave much to the imagination
as to the exact character of the type. The model of
D’Orbigny, no. 33, made in 1826, gives a very clear
idea of what was probably Lamarck’s species. It is
the large common species of the Calcaire grossier of
the Paris Basin. The aperture is cribrate, and this
generic name Miliola may therefore be used for M.
sazorwm- and its allies without disturbing the later
Quingueloculing of D’Orbigny.

Miliola saxorum Lamarck
Plate 3, figures 1-3

Miliola, (Miliolites) sazorum Lamarck, Annales du Muséum,
vol. 5, p. 352, no. 5, 1804 ; vol. 9, pl. 17, figs. 2a, b, 1807.
Defrance, Dictionnaire des sciences naturelles, vol. 31,
p. 69, 1824 ; Atlas de conchyliologie, pl. 15, fig. 1.
Quinqueloculing sezxorum D’Orbigny, Annales sci. nat., vol. T,
p. 301, no. 1, pl. 16, figs. 1014, 1826.

Test large, - elongate, fusiform, quinqueloculine;
chambers very numerous, distinct, the periphery flat-
tened ; sutures distinct; wall nearly smooth, marked by
very numerous small circular pits arranged in oblique
rows across the chambers; aperture at the end of a



MILIOLIDAE ' 13

very short neck, cribrate, made up of a large number
of pores. Length 2.50 mm; diameter 0.60 mm.

In the Paris Basin Eocene there are at least two
large species with very different types of ornamenta-
tion, as in the Jackson. As no indication is given in
the original figures or description as to the surface
except that it is not indicated and therefore probably
not prominent, this form may be taken as the typical.

Terquem ° figures a specimen with the punctae ar-
ranged in longitudinal lines. In the largest specimens
from the Paris Basin the ornamentation is similar to
that in the American specimens, very fine punctae ar-
ranged nearly at right angles to the axis of the cham-
ber. In both localities specimens with longitudinal
lines of punctae are found similar to Terquem’s figures.

Jackson formation: 6463, Jackson, Miss.; 6471, Garlands
Creek, Miss.

Miliola jacksonensis - Cushman
Plate 3, figures 4-6

Miliola jacksonensis Cushman, Contr. Cushman Lab. Foram.
Research, vol. 9, p. 2, pl. 1, figs. 2, 3, 1933,

Test elongate, elliptical or fusiform, large, quin-
queloculine; chambers numerous, distinct, the periph-
ery angled; sutures distinct; wall ornamented with
numerous oblique longitudinal costae with a single
row, occasionally a double one, of coarse round pits
between each two costae; aperture at the end of a very
short neck cribrate in the adult, in the young with a
large number of fine teeth projecting in from the
edge. Length 2.00 mm; diameter 0.55 mm.

Holotype (no. 371527, U.S.N.M.) from Jackson for-
mation, Jackson, Miss.

The species occurs in some numbers at Jackson,
Miss., in the upper Eocene. It differs from M. sax-
orum in the shape of the chambers and the character
of the ornamentation. In some respects it resembles
the Quingueloculina parisiensis of D’Orbigny, as fig-
ured by Terquem, but Fornasini’s tracings of D’Or-
bigny’s original plates show only the longitudinal
costae with no sign of punctae.

Jackson formation: 6463, Jackson, Miss.; 6471, Garlands
Creek, Miss.

?0cala limestone: 6725, Claiborne, Ala.

The specimens from Claiborne are internal casts of
large size which may be this species.

Genus MASSILINA Schlumberger, 1893
Massilina decorata Cushman

Plate 3, figures 14+16

Magsilina decorata Cushman, U.S. Geol. Survey Prof. Paper

129, p. 143, pl. 34, fig. 7, 1922; Prof. Paper 133, p. 55, 1923.

Howe and Wallace, Louisiana Dept. Conservation Geol.
Bull. 2, p. 20, pl. 2, fig. 6, 1932,

'8 Soc. géol. France Mém., sér. 8, vol. 2, pl. 19, figs. 22a, b, 1882,

Test much flattened, elliptical or oval, slightly
longer than broad, basal and apertural ends project-
ing, the apertural end narrowing to a small cylindrical
veck, nearly in the longitudinal axis of the test;
sutures rather indistinct; surface dull white; periph-
ery rounded, the wall ornamented by very fine pits,
giving a finely granular, matte appearance to the test.
Maximum length 1.00 mm.

This species was described from the lower members
of the Oligocene, being especially abundant in the
Red Bluff clay. It occurs in considerable numbers in
the upper part of the Jackson.

Jackson formation: 6463, Jackson, Miss.; 6471, Garlands
Creek, Miss.

Massilina cookei Cushman, n. sp.
Plate 3, figure 17

Test in the early stages quinqueloculine, later with
the chambers in one plane and much compressed ; pe-
riphery acute and slightly carinate; chambers of the
early portion less flattened, those of the adult very
much flattened, widest near the inner margin, which
stands above the remainder of the surface; ends pro-
jecting, especially the apertural end, which has a short
cylindrical neck; surface very finely costate; nearly
parallel with the curvature of the chamber but more
distinct and somewhat obliquely twisted toward the
apertural end. Length 1.00 mm ; breadth 0.55 mm.

Holotype (no. 371528, U.S.N.M.) from upper
Eocene, Jackson, Miss.

Jackson formation: 6463, Jackson, Miss. (fairly common).

Massilina jacksonensis Cushman
Plate 3, figures 7-10

Massilina jacksonensis Cushman, Contr. Cushman Lab.
Foram. Research, vol. 9, p. 2, pl. 1, fig. 4, 1933.

Test broadly oval or elliptical, much compressed,

periphery subacute, apertural end slightly project-

ing; early chambers quinqueloculine, later ones in a

- single plane and Spiroloculina-like; sutures distinct,

slightly depressed; wall beautifully ornamented by a
series of punctae, nearly circular, arranged in longi-
tudinal curved rows parallel to the sutures and also in
somewhat definite curved diagonal lines across the
chamber; apertural end with a short neck but with-
out a distinct lip. Length 1.40 mm; breadth 1.00
mm ; thickness 0.20 mm.

Holotype (no. 371529, U.S.N.M.) from Jackson
formation, station 6463, Jackson, Miss., where it is
common.

The early stages are occasionally found represented
by young individuals and strongly resemble Quingue-
loculina. They remotely resemble some of the forms
referred by authors to €. prisca D’Orbigny, but they
are sharply angled, and the numerous specimens show



14 UPPER EOCENE FORAMINIFERA OF THE SOUTHEASTERN UNITED STATES

that they are only the young stages of the larger
Massilina.

Jackson formation: 6463, Jackson, Miss.;
Creek, Miss.

6471, Garlands

Massilina jacksonensis Cushman var. punctatocostata
Cushman

Plate 3, figures 11-13

Massitina jacksonensis Cushman var,

3, pl. 1, figs. 5, 6, 1933.

Variety differing from the typical form in the orna-
mentation of the wall of the test, which has a series
of longitudinal curved costae between the rows of
punctae, those near the periphery more strongly de-
veloped than those nearer the inner portion of the

chamber; the neck is more strongly developed than -

in the typical.

Holotype (no. 871530, U.S.N.M.) from upper Eo-

cene at Jackson, Miss., where it occurs somewhat more
abundantly than the typical form.

Jackson formation: 6463, Jackson, Miss.

Massilina sp.?
Plate 4, figures 11-13

Massilinag sp.? Cushman and Applin, Am. Assoc. Petroleum
Geologists Bull,, vol. 10, p. 185, pl. 10, figs. 25-27, 1926,

This is a fairly. large species with the periphery of
the chambers keeled in the adult.
has a definite projecting cylindrical neck and dlstlnct

lip.
These specimens came from a depth of 400 feet in
Ohio and Red River well 2, Tyler County, Tex.

Genus SPTROLOCULINA D’Orbigny, 1826
Spiroloculina grateloupi D’Orbigny
Plate 3, figures 18-21

Smroloculma mateloum D’Orbigny, Annales sci. nat., vol 7,
p. 298, 1828.
Terquem, Soc. géol. France Mém., sér. 3, vol. 1, p. 52,
~ pl. 5, figs. 5, 6, 1878; vol. 2, p. 155, pl. 16, figs. 6a, b,
1882.
Weisner, Archiv Protistenkunde, vol. 25, p. 203, 1912.
Cushman, U.S. Nat. Mus. Bull. 71, pt. 6, p. 31, pl. 4, figs.
4, 5, 1917; U.S.Geol, Survey Prof. Paper 129, p. 101,
pl. 25, fig. 2, 1922; Prof. Paper 133, p. 50, 1923.
Spiroloculina ezcavata H. B. Brady (not D'Orbigny), Chal-

lenger Rept., Zoology, vol. 9, p. 151, pl. 9, figs. 5, 6,

1884.

Test with the length greater than the breadth, the

periphery flattened or convex, the angles somewhat
carinate, flat faces of .the test much excavated; wall
smooth, matte; apertural end produced with a cylin-
drical neck. Specimens not exceeding 0.75 mm.

punctatocostata Cush- |
man, Contr. Cushman Lab. Foram, Research, vol, 9 p.

The apertural end -

All the specimens. of both the Vicksburg and the
Jackson are smaller than Recent specimens referred to
this species. In most other respects they are similar.
Terquem figures specimens from the upper Eocene of
the Paris Basin that are similar to some of the speci-
mens from the Jackson.

Jackson formation: 6463, Jackson, Miss.; 6471, Garlands
Creek, Miss.; 6457, 114 miles south of Shubuta, Miss.

Spiroloculina sp.?
Plate 4, figures la—c

There are some very small specimens, one of which
is here figured, which belong to this genus. Owing to
their scarcity and rather poor state of preservation, it
has seemed unwise to give them a specific name.

Jackson formation: 6463, Jackson, Miss.

Genus ARTICULINA D’Orbigny, 1826
Articulina terquemi Cushman
Plate 4, figures 2, 3

Articuling terquemi Cushman, Contr. Cushman Lab. Foram.
Research, vol. 9, p. 3, pl. 1, figs. Ta—c, 1933.

Test small, somewhat larger than broad, compressed,
periphery broadly rounded; chambers indistinct ex-
cept the last two, nearly involute, inflated, ornamented
by numerous rounded longitudinal costae, in general
parallel . to the periphery, often somewhat uneven,
apertural end with a distinct lip; sutures indistinct;
wall matte; aperture circular, with a very distinct,
slightly flaring lip without a definite tooth. Length
0.25 mm; breadth 0.13 mm; thickness 0.07 mm. °

Holotype (no. 371531, U. S N.M) from Jackson for-
mation, Miss.

This species somewhat resembles one of the figures
given by Terquem ° as Articulina gibbosula D’Orblgny,
from the Eocene of the Paris Basin. It is not the
same as D’Orbigny’s species of the Miocene of the
Vienna Basin, and Terquem’s figure 25 is much more
like D’Orbigny’s species. On the same plate, figure 24,
referred by Terquem to Articulina nitida D’Orbigny,
is somewhat similar but not identical with our form.
A figure given by Sowerby " as « T'riloculina striata
Brown ” also somewhat resembles our specimens, but
the costae are not the same, and the species is probably
a Massilina. Our species is somewhat similar to
Articulina dbyramensis Cushman, but that species has
a very distinctive shape as well as a very different
ornamentation.

Jackson formation: 6463, Jackson, Miss.

¢ Soc. géol. France Mém., sér. 3, vol. 2, pl. 15 (23), fig. 26, 1882

7 Sowerby, G.B., Foraminifera from the Colne tidal river, pl.,
figs. 5, 6, 1850.
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Genus TRILOCULINA D’Orbigny, 1826
Triloculina sp.?
Plate 4, figures 4a—c

The figured form is evidently a 77iloculina, but a
large enough series for specific determination is not
available. The chambers are highly angled, and the
aperture is circular and terminal, with a dlstmctly
bifid tooth.

Jackson formation: 6463, Jackson, Miss.

Family OPHTHALMIDIIDAE
Genus CORNUSPIRA Schultze, 1854
Cornuspira olygogyra Hantken
Plate 4, figure 14

Cornuspira olygogyrae Hantken, Magy. kir. £foldt. int. Bvkonyve;
vol. 4, p. 16, pl. 1, fig. 10, 1875 (1876) ; K. ungar. geol.
Anstalt Mitt. Jahrb., vol. 4, p. 20, pl. 1, fig. 10, 1875
(1881).

Liebus, Geol. Reichsanstalt, Jahrb., vol. 56, p. 360, 1906.

Test close-coiled, much compressed, sides flattened,
periphery truncate; chamber rectangular in section,
in end view the apertural end higher than broad, the
sides in the last-formed chamber very slightly con-
cave, sutural line distinct and the basal edge of the
chamber slightly thickened ; wall smooth, glossy. Di-
ameter 0.60 mm.

There is but a single mlcrospherlc specimen in the
collection from the Jackson formation at Jackson,
Miss., but this is very typical in the shape of the
test, the slightly concave sides, and the raised ridge at
the base of the chamber as in Hantken’s figure. His
specimen was evidently megalospheric. Our specimen
is probably not a full-grown one. Hantken’s record
is from the Clavulina szaboi beds of Hungary, and
that of Liebus from the upper Eocene of Biarritz.

Jackson formation: 6463, Jackson, Miss.

Family LAGENIDAE
Genus ROBULUS Montfort, 1808
Robulus gutticostatus (Giimbel)
Plate 5, figures 1, 2

Robulina gutticostata Giimbel,

chen, Cl. 2, Abh,, vol. 10, p. 643, pl. 1, fig, 74, 1868 (1870).

Fantken, Magy. kir. £5ldt. int. livkonyve, vol. 4, p. 48, pl.

6, fig. 10, 1875 (1876) ; K. ungar. geol. Anstalt Mitt.
Jahrb.,, vol. 4, p. 57, pl. 6, fig. 10, 1875 (1881).

Test close-coiled, periphery acute, keeled, com-
pressed; chambers distinct but not inflated, 9 to 11
chambers in the last-formed coil in the adult; sutures
distinct, ornamented, limbate, a raised costa on the
exterior broken into a row of rounded, beadlike protu-
berances, especially toward the umbilicus, the beads

62330—356——2

K. bayer. Akad. Wiss. Miin-

increasing in size, with the largest nearest the umbili-
cus; sutures very slightly curved; wall between the
sutures smooth; aperture peripheral, radiate, slightly
projecting. Diameter up to 1.50 mm.

The type figure of Giimbel shows but 7 chambers
in the last-formed whorl; Hantken’s figure shows 8.
Most of the American specimens have 9, or 1 or 2
more in adult specimens. Giimbel’s types are from
the Eocene of Bavaria, and Hantken’s from the upper
Eocene of Hungary.

Ocala limestone: 7159, 4 miles southeast of Whatley, Ala.;
1/26, Drewry, Ala.; 1/38, 3% miles north of Grove Hill, Ala.;
1/48, Duncan, Fla.

Jackson formation: 7203, 334 miles southeast of Cullom-
burg, Ala.; 6457, 1% miles south of Shubuta, Miss.

Robulus gutticostatus (Giimbel) var. cocoaensis (Cushman)
‘Plate 5, figures 8, 4

Cristellaria guiticostate (Giimbel) var. cocoaensis Cushman,
Contr. Cushman Lab. Foram. Research, vol. 1, p. 67,
pl. 10, fig. 11, 1925,

Variety with usually a larger number of chambers
in each whorl than in the typical form; sutures with
very distinct beading, the beads growing larger to-
ward the inner end of the sutures, and the umbonal
region occupied by a series of large bosses, last-formed
suture in adults often unornamented and slightly
depressed. :

Jackson formation: 2637, Cocoa, Ala., type station (fairly
abundant) ; also in the Jackson of well. samples in Louisiana.

Robulus gutticostatus (Giimbel) var. yazooensis Cushman
Plate 5, figure 5

Robulus gutticostatus (Glimbel) var. yazooensis Cushman,
Contr. Cushman Lab. Foram. Research, vol. 9, p. 4,
pl. 1, fig. 8, 1933.

Variety differing from the typical form in having a
very few beads on the proximal end of the chambers,
the distal portion unornamented and depressed, in the
adult with the last few sutures entirely without orna-
mentation and depressed throughout, the keel want-
ing, and the periphery of each chamber nearly
straight, each slightly projecting beyond its immediate
predecessor at the angle. Diameter 0.75 mm.

Holotype (no. 371532, U.S.N.M.) from Jackson
formation at station 7220, half a mile southeast of
Melvin, Ala.

Robulus alato-limbatus (Giimbel)
Plate 6, figures 2a, b

Robulina alato-limbate Giimbel, K. bayer. Akad. Wiss. Miin-
cheén, Cl. 2, Abh,, vol. 10, p. 641, pl. 2, figs. 70a, b, 1868
(1870).

Robulus alato-limbata (Giimbel) Howe and Wallace, Louisi-
ana Dept. Conservation Geol. Bull. 2, p. 37, pl. 8, figs. 2a,
b, 1932.
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Cristellaria alato-limbata (Giimbel) Cushman and Applin, Am.
Agsoc. Petroleum Geologists Bull., vol. 10, p. 171, plL. §,
fig. 8, 1926.

Test close-coiled, last-formed coil composed of few
chambers, usually 7 in number, the central region
with a large umbo not greatly projecting above the
general surface but distinct, periphery with a narrow
keel; chambers distinct, not inflated ; sutures distinct,
not depressed, strongly curved; aperture radiate; wall
smooth. Diameter 0.65 mm. :

This species is already recorded from the upper
Eocene of Texas from Ohio and Red River well 2, at
a depth of 400 feet, Tyler County. Giimbel described
the species from the upper Eocene of central Europe.

Cooper marl: 5531, Cooper Rivér, S.C.

Ocala limestone: 1/38, 314 miles north of Grove Hill, Ala.
Jackson formation: 6457, 114 miles south of Shubuta, Miss.

Robulus articulatus (Reuss) var. texanus (Cushman and
Applin)

Plate 4, figures 16, 17

Cristellaria articulata Reuss var. tezana Cushman and Ap-
plin, Am. Assoc. Petroleum Geologists Bull,, vol. 10, p.
170, pl. §, figs. 1, 2, 1926.

Robulus articulatus (Reuss) var.
Petroleum Geologists Bull.,,
1933.

Lenticulina articulata (Reuss) var. texana Howe and Wal-
lace, Louisiana Dept. Conservation Geol. Bull. 2, p.
31, pl. §, figs. 1, 2, 1932.

tezanus Ellisor, Am. Assoc.
vol. 17, no. 11, pl. 2, fig. 3,

This variety is of large size, in the young with the
chambers close-coiled, but in the adult with the cen-
tral portion becoming visible, owing to the shortening
of the chambers, which fail to cover the preceding
whorl entirely, periphery with a distinct, rounded
keel, in the adult with as many as 10 to 12 chambers.
Diameter 1.60 mm or less.

This variety is related to the typical form, as it
occurs in the Tertiary of Europe. “ Type specimens
of the variety are from Warren well 4, 4,250 feet,
Texas Exploration Co., Hockley, Harris County, Tex.”
Jackson formation. '

Cooper marl: 5531,

Cooper River, Charleston, S.C.; 6319,
Ingleside, S.C. .

Robulus limbosus (Reuss)
Plate 6, figure 5

Robulina limbosa Reuss, Akad. Wiss. Wien Sitzungsber., vol
48, pt. 1, p. 55, pl. 6, figs. 69a, b, 1863 (1864).
Hantken, Magy. kir. £61dt. int. Xvkinyve, vol. 4, D. 48, pl. 6,
fig. 11, 1875 (1876) ; K. ungar. geol. Anstalt Mitt. Jahrb.,
vol. 4, p. 57, pl. 6, fig. 11, 1875 (1881).
Robulus limbosus Ellisor, Am. Assoc. Petroleum Geologists
Bull,, vol. 17, no. 11, pl. 2, figs. 1a, b, 1933.

Test close-coiled, umbonate, periphery with a broad,
very thin, platelike transparent keel; chambers dis-
tinct, 9 or 10 in the last-formed coil ; sutures distinct,
curved, slightly limbate, of clear material, ending at

the umbo in a transparent mass of clear shell material;
wall smooth ; apertural face slightly concave, aperture
on the peripheral angle, radiate. Maximum diameter
1.50 mm.

The Coastal Plain specimens are very close indeed to
the figures of R. limbosus, especially that of Hantken.
Ocala limestone: 1/38, 31,4‘miles north of Grove Hill, Ala.

Jackson formation : 7203, 334 miles southeast of Cullomburg,

Ala.; 6457, 114 miles south of Shubuta, Miss.; 6473, Yazou
City, Miss.

Robulus limbosus (Reuss) var. hockleyensis (Cushman and
Applin)

Plate 4, figures 15a, b; plate 6, figures 3a, b

Cristellaria limbosa (Reuss) var. hockleyensis Cushman and
Applin, Am.. Assoe. Petroleum Geologists Bull., vol. 10,
p. 171, pl. 8, figs. 3, 4,.1926.

Robulus limbosus (Reuss) var, hockleyensis Ellisor, Am. Assoc.
Petroleum Geologists Bull.,, vol. 17, no. 11, plL 1, figs.
11a, b, 1933.

Test differing from the typical form in the fewer
chambers and the broader form in apertural view, the

- keel perhaps not so broad and thin, and the central

umbo not so strongly developed. Diameter 0.75 mm.

Type specimens from Bridge Creek, 114 miles above
Angelina River, San Augustine County, Tex.

This is evidently related to Robwlus limbosus, Whlch
is known from the upper Eocene of central Europe.

Specimens probably the same as the Texas variety
occur in the upper Eocene of the Coastal Plain at
numerous stations. The material is not always well
preserved, and accurate identification is difficult.

Castle Hayne marl: 5611, Wilmington, N.C.

Cooper marl: Ashley marl works, Dorchester County, S.C.;
6319, Ingleside, S.C.

Jackson formation: 7203, 314 miles southeast of Cullomburg,

"~ Ala.

Robulus propinquus (Hantken)
Plate 6, figures 1a, b

Cristellaria propingua Hantken, Magy. kir. £61dt. int. Lvkonyve,
vol. 4, p. 45, pl. 5, fig. 4, 1875 (1876) ; K. ungar. geol.
Anstalt Mitt. Jahrb., vol. 4, p. 52, pl. 5, fig. 4, 1876
(1881).

Cushman and Applm, Am; Assoc. Petroleum Geologists
Bull,, vol. 10, p. 172, pl. 8, fig. 9, 1926.

Robulus propinquus Bllisor, Am. Assoc. Petroleum Geologists
Bull,, vol. 17, no. 11, pl. 7, figs. 12a, b, 1933.

Test with the early portion close-coiled, later tend-
ing to become uncoiled, the periphery subacute, later
chambers increasing in width; chambers few, 6 or 7
in the last-formed coil, distinct but not inflated; su-
tures distinct, curved, not depressed; wall smooth;
apertural face somewhat tapering toward the aperture,
which is radiate and slightly projecting. Diameter
0.60 mm,

The only upper ‘Eocene specimens from the Coastal
Plain region are from the Ohio and Red River well 2,

" Tyler County, Tex., at a depth of 1,056 feet.
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These specimens are very similar to those figured
and described by Hantken from the upper Eocene of
central Europe.

Robulus arcuato-striatus (Hantken) var. carolinianus
Cushman

Plate 6, figures 6a, b

Robulus arcuato-striatus (Hantken) var. caerolinianus Cush-
man, Contr, Cushman Lab. Foram. Research, vol. 9,
p. 4, pl. 1, figs. 9a, b, 1933.

Test close-coiled throughout, strongly umbonate,
periphery keeled with a fairly wide thin carina; cham-
bers very distinct, 8 or 9 in the last-formed coil, of
uniform shape and increasing very slightly in size
as added; sutures distinct, strongly limbate, slightly
raised, very strongly curved, ending in the middle in a
clear umbo; wall smooth except for the slightly raised
sutures; aperture slightly protruding, at the periph-
eral angle, radiate, apertural face slightly concave,
the sides thickened. Diameter 1.30 mm.

Holotype of variety (no. 371548, U.S.N.M.) from
Ocala limestone, station 1/38, 314 miles north of
Grove Hill, Ala.

Cooper marl: 6319, Ingleside, 8.C.; 5531, Cooper River, S8.C.

Ocala limestone: 1/21, Covington County, Ala.; 1/38, 34

miles north of Grove Hill, Ala.
Jackson formation: 6457, 114 miles south of Shubuta, Miss.

Genus LENTICULINA Lamarck, 1804
Lenticulina convergens (Bornemann)
Plate 6, figures 44, b

Cristellaria convergens Bornemann, Deutsch. geol. Gesell.

" Zeitschr., vol. 7, p. 827, pl. 13, figs. 16, 17, 1855.

Test compressed, ovate, close-coiled, thickest in the
umbonal region but without a distinct umbo; chambers
fairly distinct, the later ones increasing somewhat in
height; sutures fairly distinct, not depressed; aper-
tural face strongly convex, aperture at the peripheral
angle, radiate, slightly produced. Diameter 1.00 mm.

Bornemann originally described this species from
the Oligocene of central Europe, and many fossil and
Recent specimens have been assigned to this name.

This species has been recorded as far back as the

Triassic, but the earlier records lack further confir- -

mation.
Ocala limestone: 7097, Bainbridge, Ga.; 7719, Spring Mill
Branch, Jenkins County, Ga. .
Genus SARACENARIA Defrance, 1824
Saracenaria arcuata (D’Orbigny) var. hantkeni Cushman
Plate 5, figures 6, 7

Cristellaria arcuata Hantken (not D’Orbigny), Magy. kir.
f6ldt. int. Evkonyve, vol. 4, p. 45, pl. 5, figs. ba—c, 6, 1873
(1876) ; K. ungar. geol. Anstalt Mitt. Jahrb.,, vol. 4,
p. 68, pl. 5, figs. Sa—c, 6, 1875 (1881).

Saracenaria arcuata (D’Orbigny) var. hantleni Cushman,
Contr. Cushman Lab. Foram. Research, vol. 9, p. 4, pl. 1,
figs. 11, 12, 1933.

Test longer than broad, periphery subacute, aper-
tural face truncate, test triangular in transverse sec-
tion, early portion somewhat close-coiled in the first
few chambers, soon becoming uncoiled ; chambers com-
paratively few, usually only 7 or 8, distinct but not
inflated, angles subacute, almost keeled in the last-
formed chambers; sutures distinct, very slightly if at
all depressed; wall smooth and polished; aperture
peripheral, radiate, slightly projecting. Maximum
length 1.30 mm ; breadth of final chamber 0.50 mm.

Holotype of variety (no. 871533, U.S.N.M.) from
Cooper marl, station 6319, Ingleside, S.C.

This is very similar to if not identical with the
variety figured by Hantken from the Eocene of Hun-
gary and referred to Cristellaria arcuata D’Orbigny.
It is usually much more acute than the Oligocene
species of the Vienna Basin, and the apertural face is
much more flattened. The Eocene variety is also
straighter, the uncoiled portion being much less
strongly curved on both faces, but especially in the
inner concave margin.

Cooper marl: 5531, Cooper River, 8.C.; 6319, Ingleside,
S.C.; 11861, Steep bluff on west side of Biggin Creek, Berke-
ley County, S.C.; 11863, three-fourths mile west of Old Biggin
Church, Berkeley County, S.C.; 11862, 1 mile west of Givhans,
Dorcliester County, 8.C.; 11857, 1 mile south of Moncks Cor-
ner, Berkeley County, S.C. ‘

Ocala limestone: 7719, Spring Mill Branch, Jenkins County,
Ga.; 1/38, 31 miles north of Grove Hill, Ala.; 1/43, 114 miles
southwest of Perdue Hill, Ala.

Jackson formation: 7203, 3% miles southeast of Cullomburg,
Ala.; 6457, 114 miles south of Shubuta, Miss.

Genus PLANULARIA Defrance, 1824
Planularia truncana (Giimbel)

Plate 6, figures 7a, b

| COristellaria truncane Giimbel, K. Akad. Wiss. Miinchen, Cl. 2,

Abh., vol. 10, p. 639, pl. 1, figs. 68a, b, 1868 (1870).

Test much compressed, periphery slightly keeled;
the earliest chambers thicker than the others, forming
a distinct umbo; chambers numerous, early ones short,
making a close-coiled test, later ones increasing rapidly
in length but not actually uncoiling, the inner margin
extending back to the previous coil; sutures distinct,
somewhat limbate; wall smooth; aperture at the pe-
ripheral angle. Maximum length 1.50 mm.

The specimens from the upper Eocene of the Coastal
Plain are apparently identical with that described by
Giimbel from the upper Eocene of the Bavarian Alps.

Castle Hayne marl: 5611, Wilmington, N.C.

Cooper marl: Baldock, S.C.

Ocala limestone: 7719, Spring Mill Branch, Jenkins County,
Ga.; 6768, Marianna, Fla.

Jackson formation: 2637, Cocoa, Ala.; 7203, 314 miles south-
east of Cullomburg, Ala.
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Planularia cooperensis Cushman
Plate 6, figures 8a, b

Planularia cooperensis Cushman, Contr. Cushman Lab. Foram.
Research, vol. 9, p. 5, pl. 1, figs. 10 a, b, 1933.

Test large, strongly compressed, periphery rounded,
not keeled, 15 or more chambers in the final coil, of
nearly uniform shape, increasing gradually in size as
added ; sutures fairly distinct, very slightly limbate,
slightly curved, later ones very slightly depressed,
earlier ones flush with the surface; wall smooth, matte.
Lenth 4.00 mmj breadth 3.00 mm; thickness 0.60 mm.

Holotype (no. 371534, U.S.N.M.) from Cooper marl,
station 11863, highway 17, three-fourths mile west of
Old Biggin Church, Berkeley County, S.C.

This is a fine large species of the general form
usually assigned to Cristellaria cassis (Fichtel and
Moll), which is, however, a very different species.
The Eocene species has no keel, and the wall is entlrely
smooth.

COOPel‘ marl: 11861, Steep Bluff, on west side of Biggin

Creek, Berkeley County, S.C.; 11863, three-fourths mile west
of Old Biggin Church, Berkeley County, S.C.

Genus MARGINULINA D’Orbigny, 1826
Marginulina karreriana Cushman, n. sp.
Plate 7, figures 1, 2

Marginuline abbreviata Karrer (not Neugeboren, 1851), Akad.
Wiss. Wien Sitzungsber., vol. 44, pt. 1, p. 445, pl. 1, fig. T,
1861 (1862).

Test elongate, somewhat compressed, periphery
rounded, earliest chambers coiled, later ones uncoiled
but with the sutures oblique, last-formed chambers
much inflated; sutures of the earlier portion very
slightly if at all depressed, later ones distinctly de-
pressed; wall smooth; aperture at the dorsal margin
radiate,
breadth 0.45 mm; thickness 0.20 mm.

Holotype (no. 37 1535, U.S.N.M.) from Cooper marl,
station 11857, 1 mile south of Moncks Corner, Berke-
ley County, S.C.

Specimens from the Cooper marl are like the figures
given by Karrer, but these are not the same as the
early species of Neugeboren under the same name.

Cooper marl: 11863, three-fourths mile west of Old Biggin
Church, Berkeley County, S.C.; 11862, 1 mile west of Givhans,

Dorchester County, 8.C.; 11857, 1 mile south of Moncks Corner,
Berkeley County, S.C.

Marginulina subrecta Franke
Plate 7, figures v3a, b

Marginuling subrecta Franke, Danmarks geol. Undersggelse,
2. Raekke, Nr. 46, p. 19, pl. 1, fig, 28, 1927.

Test elongate, subcylindrical, not compressed, circu-
lar in transverse section, earliest chambers showing

somewhat produced Length 0.90 mm;
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traces of coiling, later ones in a rectilinear series,
slightly inflated; sutures distinct, later ones slightly
compressed ; wall smooth; aperture in the adult be-
coming terminal, central, slightly exserted, radiate.
Length 0.90 mm; diameter 0.35 mm.

Cooper marl: 11861, Steep bluff on west side of Biggin
Creek, Berkeley County, S.C.

Marginulina jacksonensis (Cushman and Applin)
Plate 7, figures 5a, b

Cristellarie jacksonensis Cushman and Applin, Am. Assoc.
Petroleum Geologists Bull,, vol. 10, p. 172, pl. 8, fig. 10,
1926.

Test much elongate, the greatest width being at the
base, where there are a few close-coiled chambers, iater
portion consisting of 3 to 5 uniserial chambers, much
inflated, especially toward the apertural end, early
portion with the periphery acute, consisting of 4 or 5
chambers in the coil, the later uncoiled chamber
progressively increasing in thickness so that the last-
formed chamber is often circular in transverse sec-

‘tion; sutures distinct, those of the later portion de-

pressed; wall smooth; aperture radiate, terminal.
Maximum length nearly 1.00 mm; breadth at the base
0.20 mm.

Type specimens ‘were .obtained from the Jackson
group in Ohio and Red River well 2, Tyler County,
Tex., at a depth of 1,056 feet. It occurs also in the
Alazan clays of Mexico.

Marginulina cocoaensis Cushman
Plate 7, figures 6, 7

Marginuling cocoaénsis Cushman, Contr., Cushman Lab. Foram,
Research, vol. 1, p. 67, pl. 10, figs. 9, 10, 1925,
Howe and Wallace, Louisiana Dept. Conservation Geol.
Bull. 2, p. 33, pl. 7, fig. 5, 1932,
Ellisor, Am. Assoc. Petroleum Geologists Bull.,
11, pl. 6, fig. 6, 1933.

vol. 17, no.

Test elongate, compressed, initial end composed of a
few partly coiled chambers much compressed, later
and major portion composed of more rounded cham-
bers, 6 to 10 in number in adult specimens; sutures
fairly distinct, of clear shell material ; ornamentation
consisting of 9 or 11 lamellate costae running from the
initial end to the base of the last-formed chamber in
adults, the last chamber being usually smooth in
completely developed specimens, two of the costae
forming keels on the compressed portion of the test;
aperture at the peripheral side of the apertural face,
radiate, at the end of a distinct projection. Maximuny
length 1.60 mm; breadth 0.25 mm.

Marginulina cocoaensis is a very well characterized
species with its strongly lamellate costae, compressed
early portion, the smooth last chamber, and the pecul-
iar apertural characters.
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Jackson formation: 2637, Cocoa, Ala., type locality; 7203,
34 miles southeast of Cullomburg, Ala.; 6457, 134 miles south
of Shubuta, Miss. ’

Cooper marl: 6321, Baldock, S.C.

Ocala limestone: 7345, Suwannee River, 214 miles above
Branford, Fla.; 7719, Spring Mill Branch, Jenkins County, Ga. ;
1/88, 314 miles north of Grove Hill, Ala.

Marginulina cooperi Cushman
Plate 7, flgures 4a, b

Marginuline cooperi Cushmaﬁ, Contr. Cushman Lab. Foram.
Research, vol. 9, p. 5, pl. 1, fig. 13, 1933.

Test of medium size, the earlier chambers close-
coiled, later ones becoming uncoiled, periphery broadly
rounded, without a keel but with 2 or 3 short, stout
spines at the curve of the test, 1 to a chamber; cham-
bers distinct, about 6 in a volution in the earlier part,
not inflated, entirely involute, in the later uncoiled
part with more inflated chambers; sutures very dis-
tinct, not depressed, slightly limbate; aperture pe-
ripheral throughout, rather large, radiate. Length
1.50 mm.

Holotype (no. 371536, U.S.N.M.) from Cooper marl,
Cooper River, S.C. :

This is a very distinct species- in the American
Eocene. It perhaps most closely resembles /.
hauerina (D’Orbigny) and M. alazanensis (Cushman)
but is distinct in many of its characters.

Cooper marl: 5531, Cooper River, Charleston County, S.C.

Marginulina fragaria (Giimbel) var. texasensis (Cushman
and Applin)

Plate 7, figures 8-10

Cristellaria freagaria Gilimbel var, texasensis Cushman and
Applin, Am. Assoc. Petroleum Geologists Bull., vol. 10,
p. 171, pl. 8, figs. 5-7, 1926.

Lenticuline fragaria (Gilimbel) var. texasensis Howe and Wal-
lace, Louisiana Dept. Conservation Geol. Bull. 2, p. 32,
pl. 5, figs. 3-5, 1932.

Marginulinag fragaria (Giimbel) var. texasensis Ellisor, Am.
Assoc. Petroleum Geologists Bull, vol. 17, no. 11, pl. 2,
fig. 4, 1933.

Test differing from the typical form in the more
elongate character of the test, the more coarsely beaded
ornamentation, and the more deeply excavated sutures,
the periphery often decidedly lobulate. Maximum
length 1.25 mm; breadth 0.50 mm; thickness 0.25 mm.

A specimen from the Jackson formation at Cocoa,

Ala., station 2637, is very close to if not identical with

the Texas variety. The type specimens are from
Haynes well 1, near Burkeville, Newton County, Tex.,
at a depth of 3,175 to 3,270 feet.
Marginulina cooperensis Cushman
Plate 7, figures 11, 12

Marginuling cooperensis Cushman, Contr,
Foram. Research, vol. 9, p. §, pl. 1, figs. 14, 15, 1933.

Cushman Lab..
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Test elongate, tapering, the early portion much com-
pressed, later portion circular in transverse section;
chambers distinct, earlier ones forming part of a coil;
last 3 or 4 subglobular; sutures somewhat hidden by
the ornamentation, which is composed of longitudinal
costae, numerous, about 15 to 18 on the visible half
of the last chamber, becoming somewhat produced at
the proximal margin of each chamber; aperture ter-
minal with a definite cylindrical neck and thickened
lip. Length 1.40 mm; maximum breadth 0.35 mm.

Holotype (no. 371537, U.S.N.M.) from station 5531,
Cooper marl, Cooper River, Charleston County, S.C.

This has not been noted at any of the other stations
from which material was examined.

Genus DENTALINA D’Orbigny, 1826
Dentalina cocoaensis (Cushman)
Plate 8, figures 1, 2

Nodosaria sp. Cushman and Applin, Am. Assoc. Petroleum
Geologists Bull., vol. 10, p. 170, pl. 7, fig. 17, 1926.
Nodosaria cocoaensis Cushman, Contr. Cushman Lab. Foram.
Research, vol. 1, p. 66, pl. 10, figs. 5, 6, 1925; Jour.
Paleontology, vol. 1, p. 153, pl. 24, fig. 1, 1927.

Dentalina cocoaensis Ellisor, Am. Assoc. Petroleum Geologists
Bull, vol, 17, no. 11, pl. 2, fig. 5, 1933.

Test elongate, very slender, slightly curved, gradu-
ally tapering from the acute or spinose initial end,
early portions with the sides straight, toward the
apertural end with the chambers slightly inflated;
chambers in the adult 11 to 14, in the very early por-
tion only slightly longer than broad, becoming as much
as 214 to 3 times as long as broad in the last-formed
ones; sutures very distinct, of clear shell material but -
not depressed; wall very smooth, slightly glossy in
well-preserved specimens, apertural end produced.
Maximum length, 225 mm; maximum breadth,
0.20 mm.

This species is allied to Nodosaria filiformis
D’Orbigny and other species. It is very close to
Hantken’s figure of Dentalina consobrina D’Orbigny,
from the Eocene of the Clawulina szaboi beds of
Hungary, but the early portion is different. It is
close to the Recent material figured by Flint from off
the coast of the United States under the name Nodo-
saria filiformis D’Orbigny. The initial end is orna-
mented by a single stout, short spine, the sutures-are
of clear shell material and broad, only the later cham-
bers show any swelling, and the form is very constant.
The best-preserved specimens have 12, 13, or 14 cham-
bers, and the number is very constant. The species
occurs in the upper Eocene of Texas, in the Ohio and
Red River well 2, Tyler County, at a depth of 537
-feet, and in the Alazan clays of Mexico.

‘Jackson formation: 2637, Cocoa, Ala. the type locality,
7203, 314 miles southeast of Cullomburg, Ala,; 6457, 134 miles
south of Shubuta, Miss. .
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Cooper marl: 5531, Cooper River, S.C.; 11861, steep bluff on
west side of Biggin Creek, Berkeley County, S.C.; 11862, 1
mile west of Givhans, Dorchester County, S.C.

QOcala limestone: 7159, 4 miles southeast of Whatley, Ala.;
7719, Spring Mill Branch, Jenkins County, Ga.; 1/8, Beck,
Ala.; 1/38, 31 miles north of Grove Hill, Ala.; 1/43, 1%
miles southwest of Perdue Hill, Ala.

Dentalina cooperensis Cushman
Plate 8, figures 3, 4

Dentalina cooperensis Cushman, Contr. Cushman Lab. Foram.
Research, vol. 9, p. 8, pl. 1, fig. 17, 1933.

Test elongate, slightly compressed, very slightly
tapering, gently curved, periphery only slightly sinu-
ate, apical end pointed or with a single small spine;
chambers few, usually about 10 in the adult specimen,
often indistinct; sutures fairly distinct, oblique; wall
smooth, matte; aperture at the periphery of the
chamber slightly projecting. Length 2.00-2.50 mm;
breadth 0.30 mm...

Holotype (no. 3871538, U.S.N.M.) from Cooper
marl, Cooper River, Charleston County, S.C.

This species is allied to some of the forms referred
to Nodosaria communis D’Orbigny, but in the upper
Eocene of the Coastal Plain it seems to be distinct.
The margins are nearly entire, only slightly sinuous;
occasionally, near the apertural end, the sutures are
distinctly oblique, and the number of chambers is
usually not more than 10.

Cooper marl: 5531, Cooper River, S.C.; 11861, steep bluff on
west side of Biggin Creek, Berkeley County, S.C. )
_ Ocala limestone: 6768, Marianna, Fla.; 7159, 4 miles south-
east of Whatley, Ala.; 7719, Spring Mill Branch, Jenkins
County, Ga.; 1/38, 314 miles north of Grove Hill, Ala.; 1/43,

114 miles southwest of Perdue Hill, Ala.
Jackson formation: 6457, 114 miles south of Shubuta, Miss.

Dentalina hantkeni Cushman
Plate 8, figures 5, 6

Dentalina hantkeni Cushman, Contr. Cushman Lab. Foram.
Research, vol. 9, p. 9, pl. 1, figs. 18, 19, 1933.

Dentalina budensis Hantken, Magy. kir. £6ldt. Bvkonyve, vol.
4, p. 28, pl. 3, fig. 12, 1875 (1876). [Not Nodosaria
budensis Hantken.]

Test elongate, arcuate, somewhat compressed, com-
posed of a few chambers, initial end rounded; cham-
bers distinct, increasing in length as added, outer curve
sinuate, inner curve nearly uniform; sutures fairly
distinct, somewhat oblique; aperture near the inner
curve with a slightly produced neck. Length 1.25
mm; greatest diameter 0.15 mm.

Holotype (no. 371539, U.S.N.M.) from Ocala lime-
stone, station 6741, 314 miles northeast of Brooklyn
Ala. ‘

Hantken’s figure and description of Dentalina,
"budensis are identical with this species from the upper
Eocene. Hantken’s specimens were from the Eocene
of Hungary.

UPPER EOCENE FORAMINIFERA OF THE SOUTHEASTERN UNITED STATES

Ocala limestone : 6740, mouth of Robinsons Mill Creek, Ala.;
6741, 315 miles northeast of Brooklyn, Ala.

Dentalina jacksonensis (Cushman and Applin)
Plate 8, figures 7-9

Nodosaria jacksonensis Cushman and Applin, Am. Assoc. Petro-
leum Geologists Bull,, vol. 10, p. 170, pl. 7, figs. 14-16,

1926,

Cushman, Jour. Paleontology, vol. 1, p. 153, pl. 24, fig. 3,
1927.

Cole, Bull. Am. Paleontology, vol. 14, no. 53, p. 208, pl. 3,
fig. 12, 1928,

Test elongate, tapering, gently curved, initial end
rounded, ornamented with one to several spines, sides
lobulate throughout, more strongly so in later growth;
chambers subglobular, fairly numerous, usually 10 in
well-developed specimens, inflated, length and breadth
about equal except the last 1 or 2 in the adult, which
are slightly longer than broad ; sutures distinct, some-
what depressed, of clear shell material, surface smooth,
glossy to dull; aperture with a cylindrical neck, the
aperture itself not well preserved. Maximum length
2.50 mm; maximum breadth 0.35 mm.

In its character of a broadly rounded initial end,
with occasionally a group of spines, and in the aper-
tural neck, this species resembles Nodosaria abyssorum
H. B. Brady. The Eocene species has more chambers,
is more slender, and is always curved. Specimens are
very constant in their characters. There is some re-
semblance to &. ¢nsecta Schwager, but our species is
curved, much more tapering, and has more chambers.
The types were from the upper Eocene of Texas, from
Haynes well 1, Newton County. The species is also
common in the Alazan clays of Mexico.

Cooper marl: 5531, Cooper River, S.C.; 6321, Baldock, S.C.;
11861, steep bluff on west side of Biggin Creek, Berkeley
County, S.C.

Ocala limestone: 7719, Spring Mill Branch, Jenking County,
Ga.; 1/38, 314 miles north of Grove Hill, Ala.; 1/43, 115 miles
southwest of Perdue Hill, Ala,

Jackson formation: 2637, Cocoa, Ala.; 7203, 314 miles south-
east of Cullomburg, Ala.; 6457, 115 miles south of Shubuta,
Miss.

Dentalina halkyardi Cushman

Plate 8, figure 10

Dentah‘/na/halkyardi Cushman, Contr. Cushman Lab. Foram.
Research, vol. 9, p. 9, pl. 1, fig. 20, 1933.

Nodosaria (Dentaling) spinulose Halkyard (not Montagu),
Manchester Lit. Philos. Soc. Mem. and Proec., vol. 62,
p. 79, 1919.

Test elongate, tapering, initial end rounded, com-
posed of a few chambers, 7 in the type specimen,
globular, the earlier ones more overlapping than the
later ones; sutures distinct and depressed; wall orna-
mented in the earliest chambers by longitudinal costae,
about 7 or 8 visible on each side of the chambers, the
proximal end of each costa somewhat projecting, in
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the next-formed chambers the costae are broken into
short bits, which become spinose at the proximal end,
and in the last-formed chambers the ornamentation
consists of a series of fine, almost hispid spines in
longitudinal lines; apertural end with a cylindrical
neck with a thickened lip, the neck with annular cor-
rugations and the outer border with a series of teeth.
Length 1.40 mm or more; breadth of last-formed
chamber 0.30-0.40 mm.

From the description given by Halkyard in the ref-
erence above, this is the same as his material from the
upper Eocene Blue marl of Cote des Basques, Biarritz.
His description is as follows: “ The earlier chambers
of the shells are invariably ornamented with longitudi-
nal costae, which later are interrupted or broken up
into short lengths, and later still into spines or prickles
pointing backward. The prickles first make their ap-
pearance on the basal portion of each segment.”

Cooper marl: 5531, Cooper River, 8.C.; 6319, Ingleside, 8.C.;
11861, steep bluff on west side of Biggin Creek, Berkeley
County, S.C.; 11863, three-fourths mile west of Old Biggin

Church, Berkeley County, S.C.; 11862, 1 mile west of Givhans,
Dorchester County, S.C.

Dentalina cf. D. adolphina D’Orbigny
Plate 8, figures 11, 12
There are a very few incomplete specimens from the
Cooper marl, station 11857, pit on U.S. Highway 17,
about 1 mile south of Moncks Corner, Berkeley
County, S.C., which may be referred to this species.
Figures of two of these specimens are given.
Dentalina cf. D. vertebralis (Batsch)
Plate 8, figures 13, 14

Specimens similar to the figures given here are com-
mon in the Cooper marl of South Carolina. They are
in some respects close to the species described and

figured by Batsch. A more slender form is also fig- .
It is very rare but occurs with the other -

ured here.
form. It has less pronounced chambers.

Cooper marl: 11861, Steep bluff on west side of Bigginv

Creek, Berkeley County, S.C.; 11863, three-fourths mile west
of Old Biggin Church, Berkeley County, S.C.; 11862, 1 mile
west of Givhans, Dorchester County, S.C.

Dentalina sp.?
Plate 8, figures 15, 16

In the Cooper marl of South Carolina there is a
large species which may be referred to Dentalina.
The initial end has a short terminal spine, and the
chambers are well separated and rounded. Although
fragments occur at several stations, there are no com-
plete specimens to give the full adult characters of
the species.

Cooper marl: 11861, Steep bluff on west side of Biggin
Creek, Berkeley County, S.C.; 11863, three-fourths mile west

of Old Biggin Church, Berkeley County, S.C.; 11862, 1 mile
west of Givhans, Dorchester County, S.C.; 11857, 1 mile south
of Moncks Corner, Berkeley County, S.C.

Genus NODOSARIA Lamarck, 1812
Nodosaria latejugata Giimbel

Nodosaria latejugata. Giiinbel, K. bayer. Akad. Wiss. Miinchen,
CL 2, Abh., vol. 10, p. 619, pl. 1, fig. 32, 1868 (1870).
Hantken, Magy. kir. foldt. int. Kvkonyve, vol. 4, p. 21,
pl. 2, figs. 6a—d, 1875 (1876).
Cushman, Con{r. Cushman Lab. Foram. Research, vol. 1,
p. 66, pl. 10, fig. 7, 1925.
Nodosaria budensis Hantken, Magy. kir. foldt. int. ¥vkonyve,
vol. 4, p. 23, pl. 2, fig. 10; pl. 16, fig. 4, 1875 (1876).

Test elongate, subcylindrical, initial end with a sin-
gle spine; chambers distinct, slightly inflated ; sutures
distinct, of clear shell material, slightly depressed;
surface ornamented with a few very prominent longi-.
tudinal costae, averaging about 10, continuous from
initial to apertural ends, except occasionally the final
chamber smooth; apertural end slightly prolonged;
aperture radiate. Maximum length of American
specimens 8.00 mm; breadth 0.50 mm.

Giimbel originally described this species from the
upper Eocene of Bavaria, and Hantken figures it from
the upper Eocene of Hungary. Our upper Eocene
specimens are very similar, except that the mi-
crospheric form occurs as well. The species belongs
to the general Nodosaria raphanus group, which
occurs as many species from the Cretaceous to the
present seas. A very large species belonging to this
group is now living in the Philippine region. Nodo-
saria bacilloides Hantken is probably the same species.

Castle Hayne marl: 5611, Wilmington, N.C.

Cooper marl: 5531, Cooper River, S.C.; 6319, Ingleside, S.C.

Ocala limestone: 7097, Bainbridge, Ga.; 7719, Spring Mill
Branch, Jenking County, Ga.; 6768, Marianna, Fla.; 7378, 114
miles southwest of Inverness, Fla.; 6722, three-fourths mile
northwest of Monroeville, Ala.; 1/7, 1 mile east of Beck, Ala.;
1/21, Covington County, Ala.; 1/26, Drewry, Ala.; 1/88, 314
miles north of Grove Hill, Ala.; 1/43, 1% miles southwest of
Perdue Hill, Ala.; 7159, 4 miles southeast of Whatley, Ala.

Jackson formation: 2637, Cocoa, Ala.; 6457, 1% miles south
of Shubuta, Miss. ; 7203, 314 miles southeast of Cullomburg, Ala.

The only Cretaceous record for this species prob-
ably should be assigned to Nodosaria affinis Reuss.

Nodosaria latejugata Giimbel var. carolinensis Cushman
Plate 5, figures 10-13

Nodosaria latejugate Giimbel var. carolinensis Cushman, Contr.
Cushman Lab., Foram. Research, vol. 9, p. 5, pl. 1, fig.
16, 1933.

Variety differing from the typical form in having
the chambers more distinct and more inflated, the
costae similar, but double the number in the typical,
and the whole test larger.

Holotype of variety (no. 371540, U.S.N.M.) from
Cooper marl, Cooper River, Charleston County, S.C.
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In the Carolina material this variety seems to be
more characteristic than the typical form.

Cooper marl: 5531, Cooper River, S.C.; 11861, steep bluff on
west side of Biggin Creek, Berkeley County, S.C.; 11863, three-
fourths mile west of Old Biggin Church, Berkeley County,
8.C.; 11862, 1 mile west of Givhans, Dorchester County, S.C.;
11857, 1 mile south of Moncks Corner, Berkeley County, S.C.

Jackson formation: 7203, 3% miles southeast of Cullomburg,
Ala.

Ocala limestone: 1/38, 314 miles north of Grove Hill, Ala.

Nodosaria cookei Cushman
Plate 9, figure 1

Nodosaria cookei Cushman,‘ Contr. Cushman Lab. Foram.
Research, vol. 9, p. 9, pl. 1, fig. 21, 1933.
Test small, composed of few chambers, well sepa-
rated from one another; chambers very distinct,
- slightly longer than wide, circular in diameter ; sutures
indistinct ; wall covered by very fine hispid spines, both
~on the body of the chambers and on the connections;
aperture at the end of an elongate cylindrical neck.
Length 0.75 mm ; diameter 0.25 mm.

Holotype (no. 371541, U.S.N.M.) from Ocala lime-
stone, station 1/21, Covington County, Ala.

Th1s seems to be identical with a species ﬁgured
without name by Von Schlicht,® and apparently not
named by Reuss.

The newly added chamber is set onto the neck of
the preceding one near the apertural end, and a long,
narrow connection is thus left between adjacent cham-
bers. The surface ornamentation is very delicate.
The species resembles somewhat V. conspurcata Reuss,
but it has a finer ornamentatlon, and the chambers are
more remote.

Ocala limestone: 1/21, Covington County, Ala.

Nodosaria ewaldi Reuss?
Plate 9, figure 2

There are fragments showing two chambers each
from two stations, which from their very cylindrical
character and peculiar lack of incurving at the ends
of the chambers, much resemble the figures of Reuss’
N. ewaldi.® They strongly resemble the figures given
by Von Schlicht 1° and referred by Reuss to V. ewald:.

Ocala limestone: 7719, Spring Mill Branch, Jenkins County,
Ga.

Jackson formation: 6457, 1% miles south of Shubuta, Miss.

Cooper marl: 11861, steep bluff on west side of Biggm Creek,
Berkeley County, S.C.

Nodosaria fissicostata (Giimbel)
Plate 5, figures 8, 9

Dentalina fissicostata Giimbel, K. bayer. Akad. Wiss. Miinchen,
Cl. 2, Abh,, vol. 10, p. 626, pl. 1, fig. 46, 1868 (1870).

8 Von Schlicht, E., Dile PForaminiferen des Septarienthones von
Pietzpuhl, pl. 6, fig. 28, 1870.

® Deutsch. geol. Gesell. Zeitschr,, vol. 8, pl. 3, fig. 2, 1851.

10 Von Schlicht, B., op. cit., pl. 7, figs. 8, 9.

UPPER EOCENE FORAMINIFERA OF THE SOUTHEASTERN UNITED STATES

Hantken, Magy. kir. £6ldt. int, Evkonyve, vol. 4, p. 37, pl. 3,
fig. 19, 1875 (1876) ; K. ungar. geol. Anstalt Mitt. Jahrb.,
vol. 4, p. 87, pl. 8, fig. 19, 1875 (1881).

Nodoswria fissicostata. Cushman, Contr. Cushman Lab. Foram.

Research, vol. 1, p. 66, pl. 10, fig. 8, 1925.

Chapman and Parr, Linnean Soc. London Jour., Zoology,
vol. 36, p. 384, pl. 19, fig. 45, 1926.

Cushman, Jour. Paleontology, vol. 1, p. 154, pl. 24, figs. 10,
11, 1927.

Test large, slightly curved, especially in the earlier
portion, slightly tapering, initial end rounded; cham-
bers fairly numerous, about as long as broad, earlier
ones somewhat hidden by the ornamentation, later
ones somewhat inflated and distinct; sutures between
the later chambers slightly depressed and distinct,
earlier ones indistinct; surface ornamented with nu-
merous fine longitudinal costae, continuous over the
length of the test except for a slight anastomosing or
interpolation of new costae as the diameter of the test
increases, about 20 to 25 costae in the last-formed
chamber of adult specimens; aperture radiate, at the
end of a conical projection. Maximum lenoth 6.00
mm ; maximum breadth, 0.60 mm.

Gumbel described this species orlglnally from the

- Eocene of Bavaria, and Hantken records it from the

Eocene of central Europe and Italy, with numerous
localities. Hantken gives as measurements 3-6 mm
for the length and 0.60-1.00 mm for the diameter of
the last-formed chamber. It is an easily broken spe-
cies, complete specimens being rare in the collections.
Specimens occur in the Alazan clay of Mexico.

Cooper marl: 3595, Barnwell County, S.C.; 5531, Cooper
River, S.C.; 6321, Baldock, S.C.

Ocala limestone: 6768, Marianna, Fla.; 7719, Spring Mill
Branch, Jenkins County, Ga.; 1/7, 1 mile east of Beck, Ala.;
1/43, 134 miles southwest of Perdue Hill, Ala.

Jackson formation: 2637, Cocoa, Ala 7203, 31% miles south-
east of Cullomburg, Ala,

Genus LAGENA Walker and Jacob, 1798
Lagena laevis (Montagu)?
Plate 9, figures 3, 4

“ Serpula (Lagena) laevis ovalis ¥ Walker and Boys, Testacea
minuta, p. 3, pl. 1, fig. 9, 1784.

Vermiculum laeve Montagu, Testacea Britannica, p. 524, 1803.

Lagena laevis Williamson, Annals and Mag. Nat. Hist., 24 ser.,
vol. 1, p. 12, pl. 1, figs. 1, 2, 1848,

The specimen here figured is referred to the above
pecies provisionally. The ornamentation if ever pres-
ent has been eroded, and more specimens are necessary
to place it more definitely. The specimen is from sta-
tion 3595, the Cooper marl of Barnwell County, S.C.
An additional specimen from the Cooper marl, station
11857, Berkeley County, S.C., also figured, seems. to
show traces of the typical costae at the base.

Cooper marl: 3595, Barnwell County, S.C.; 11857, 1 mile
south of Moncks Corner, Berkeley County, S.C.
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Lagena acuticosta Reuss
Plate 9, figures 5, 6

Lagena acuticostea Reuss, Akad. Wiss. Wien Sitzungsber., vol.
44, pt. 1, p. 305, pl. 1, fig. 4, 1861 (1862).

There are single specimens which may be referred
to this species, at least until further material is
obtained.

Ocala limestone:
Ga.

Cooper marl: 11861, Steep bluff on west side of Biggin Creek,
Berkeley County, S.C.; 11863, three-fourths mile west of Old
Biggin Church, Berkeley County, S.C.; 11862, 1 mile west of
Givhans, Dorchester County, S.C.; 11857, 1 mile south of
Moncks Corner, Berkeley County, S.C.

7719, Spring Mill Branch, Jenkins County,

Lagena costata (Williamson)
Plate 9, figures 7, 8

Entosolenia costata Williamson, Recent Foraminifera of Great
Britain, p. 9, pl. 1, fig. 18, 1858.

Lagena costata Reuss, Akad. Wiss. Wien Sitzungsber., vol 46,
pt. 1, p. 329, pl. 4, fig. 54, 1862 (1863).

The costate specimens figured may be referred to
L. costata.

Ocala limestone: 7719, Spring Mill Branch, Jenkins County,
Ga.

Cooper marl: 11861, Steep bluff on west side of Biggin Creek,
Berkeley County, S.C.; 11863, three-fourths mile west of Old
Biggin Church, Berkeley County, S.C.; 11862, 1 mile west of
Givhans, Dorchester County, S.C.; 11857, 1 mile south of
Moncks Corner, Berkeley County, S.C.

The only record for this spemes from the Cretaceous |

is without a figure.

Lagena orbignyana (Seguenza) var. semlconcentrlca
Cushman

Plate 9, figure 9

Lagena orbignyana (Seguenza) var. semiconcentrica Cushman, .

Contr, Cushman Lab, Foram. Research, vol. 9, p. 10,
plL 1, fig. 22, 1933.

This variety differs from var. concentrica Sidebot-
tom in having the central part of the faces of the test
without ornamentation. There are numerous concen-
tric ridges at the sides, but they are slightly inter-
rupted at the base and are wanting in the center.
Length 0.45 mm.

Holotype (no. 871542, U.S.N.M.) from Castle
Hayne marl, station 5611, Wilmington, N.C.

Castle Hayne marl: 5611, Wilmington, N.C.

Lagena hexagona (Williamson)
Plate 9, figure 10
The single specimen figured here may be referred to
Williamson’s species.

Cooper marl: 11863, three-fourths mile west of Old Biggin
Church, Berkeley County, 8.C.

Lagena sp.?
Plate 9, figure 11

The figured specimen shows a form with several
basal spines, that occurs in the Cooper marl of South
Carolina, but the single specimen is not enough to
place the species with certainty.

Cooper marl: 5531, Charleston, S.C.

Family POLYMORPHINIDAE
Genus GUTTULINA D’Orbigny, 1826
Guttulina problema D’Orbigny
" Plate 9, figure 12

Guitulineg problema D’Orbigny, Annales sci. nat., vol. 7, p. 266,
no. 14, 1826.
Cushman and Schenck, California Univ, Dept. Geol. Sci.
Bull,, vol. 17, p. 310, pl. 43, figs. 9-11, 1928.
Cushman and Ozawa, U.S. Nat. Mus. Proc., vol. 77, art.
6, p. 19, pl. 2, figs. 1-6; pl. 3, figs. la-c, 1930.
Howe and Wallace, Louisiana Dept. Conservation Geol.
Bull. 2, p. 49, pl. 7, fig. 9, 1932.
Polymorphina problema D'Orbigny, Modeéles, no. 61, 1826.
H. B. Brady, Challenger Rept., Zoology, vol. 9, p. 568, pl.
72, fig. 20; pl. 73, fig. 1, 1884.
Jones, Foraminifera of the Crag, pt. 3, p. 267, pl. 1, fig.
64; pl. 5, fig. 23; pl. 6, figs. 12a, b, 1896.
Burrows and Holland, Geol. Assoc. Proc., vol. 15, p. 46,
pl. 2, fig. 17, 1897.
Weller, New Jersey Geol. Survey, Paleontology, vol. 4, p.
253, pl. 3, figs. 27, 28, 1907.
Cushman, U.S. Nat. Mus. Bull. 100, vol. 4, p. 264, pl. 54,
figs. 3, 4, 1921; U.S. Geol. Survey Prof. Paper 1383, p.
33, pl. 5, fig. 6, 1923.
Chapman, New Zealand Geol. Survey Pal. Bull, 11, p. 68,
pl. 5, figs. 10-12, 1926.
Polymorphina (Quituline) problemae Andreae, Geol. Special-
Karte Elsass-Lothringen Abh., vol. 2, pt. 8, p. 118, pl. 9,
figs. 21a—c, 1884.
Polymorphina problema var. Hosius, Naturhist. Ver. preuss.
Rheinlande Verh., vol. 50, p. 103, pl. 2, figs. 2a-¢ (not
figs. 3-5), 1893. °
Guttulina communis D’Orbigny, Annales sci. nat.,, vol. 7, p.
266, no. 15, pl. 12, figs. 1—4, Modéles, no. 62, 1826,
Reuss, in Geinitz, Grundriss der Versteinerungskunde, p.
669, pl. 24, fig. 82, 1845-46.
Polymorphina communis Roemer,
pl. 3, fig. 29.
H. B. Brady, Parker, and Jones, Linnean Soc. London
Trans., vol. 27, p. 224, pl. 39, figs. 10a, b, 1869.
H. B. Brady, Challenger Rept., Zoology, vol. 9, p. 568, pl.
72, fig. 19, 1884,
Flint, U.S. Nat. Mus. Rept. for 1897, p. 319, pl. 67, fig. G
(part), 1899. ’
Bagg, U.S. Geol. Survey Bull. 88, p. 60, pl. 6, fig. 2, 1898.
Fornasini, Accad. sei. Ist. Bologna Mem., ser. 5, vol, §,
p. 33, fig. 37, 1900.
Weller, New Jersey Geol. Survey, Paleontology, vol. 4, p.
248, pl. 3, fig. 18, 1907.
Bagg, U.S. Geol. Survey Bull. 513, p. 68, pl. 21, figs, 7a, b,

Neues Jahrb., 1838, p. 385,

13-15, 1912,
Cushman, U.S. Nat. Mus. Bull. 71, pt. 3, p. 87, pl. 37, fig. 7,
1913.
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Polymorphina. lactea Walker and Jacob var. communis Wil-
liamson, Recent Foraminifera of Great Britain, p. 72,
pl. 6, figs. 153-155, 1858.
Polymorphina (Guttulina) lata Hgger, Neues Jahrb., 1857, p.
288, pl. 13, figs. 22-24.
Guttulina cretacea Alth, Haidinger’s Naturwiss. Abh., vol. 3,
p. 262, pl. 13, fig. 14, 1850.
Reuss, Haidinger’s Naturwiss. Abh,, vol. 4, p. 28, pl. 4, fig.
10, 1851.
Polymorphina cretacea Egger, K. bayer. Akad. Wiss. Miinchen,
ClL 2, Abh,, vol. 21, pt. 1, p. 127, pl. 17, figs. 12, 13, 1899.
@Qlobulina irregularis Terquem, Soc. géol. France Mém,, sér. 3,
vol. 1, p. 44, pl. 4 (9), figs. 13, 14, 1878.
Polymorphina lactea Sidebottom, Manchester Lit. Philos. Soc.
Mem. and Proc., vol, 5, no. 9, p. 9, pl. 2, fig. 11, 1907.
Franke, Geol. palaeont. Inst. Univ. Greifswald Abh., vol. 6,
p. 77, pl. 6, fig. 18, 1925; Danmarks geol. Unders¢gelse 2,
Raekke Nr. 46, p. 34, pl. 8, fig. 13, 1927,
Qlobuline gibba var. glomula Fornasini, Accad. seci. Ist. Bo-
logna Mem., ser. 5, vol. 9, p. 68, fig. 20 (in text), 1902.

Test broadly fusiform, acute at the apertural end,
more or less rounded at the initial end in the mega-
lospheric form, rather rounded at the base in the
microspheric form; chambers elongated, more or less
inflated, arranged in a clockwise, quinqueloculine
series, each succeeding chamber slightly removed from
the base; sutures depressed, very distinct; wall rather
thick, smooth; aperture radiate. Length 0.50-1.25
mm ; breadth 0.40-1.25 mm; thickness 0.28-0.70 mm.

For further notes in regard to this species, see Cush-
man and Ozawa in the paper cited above.

Cooper marl: 5531, Charleston, S.C.

Jackson formation: Tarkiln Creek, half a mile above Neches

River, Trinity County, Tex.

Guttulina irregularis (D’Orbigny)
Plate 9, figures 13-16

Qlobulina irregularis D’Orbigny, Foraminiféres fossiles du
bassin tertiaire de Vienne, p. 226, pl. 13, figs. 9, 10, 1846.
Cushman and Thomas, Jour. Paleontology, vol. 3, p. 177,
pl. 23, figs. 2a—c, 1929.
Quttulina irregularis Cushman and Ozawa, U.S. Nat. Mus.
Proc., vol. 77, art. 6, p. 25, pl, 3, ﬁgs 4, 5; plL. 7, figs.
1, 2, 1930.
Howe and Wallace, Louisiana Dept. Conservation Geol.
Bull, 2, p. 48, pl. 8, fig. 8, 1932,
Guttulina dilatatae Reuss, K. Akad. Wiss. Wien Denkschr., vol.
1, p. 378, pl. 48, fig. 11, 1850.
Guttulina problema D’Orbigny (not D’Orbigny, 1826), Forami-
niféres fossiles du bassin tertiaire de Vienne, p. 224,
pl. 12, figs. 26-28, 1846.
Reuss, in Geinitz, Grundriss der Verstemerungskunde,
669, pl. 24, fig. 83, 1845-46.

Globulina guttule Reuss, Deutsch. geol. Gesell. Zeitschr., vol. 3, -

p. 82, pl. 6, fig. 46, 1851.

GQuttulina semiplana Reuss, Deutsch. geol. Gesell. Zeitschr., vol.
3, p. 82, pl. 6, fig. 48, 1851.

GQuittulina centrata Terquem, Soc. géol. France Mém., sér. 3,
vol. 1, p. 46, pl. 4 (9), figs. 25a-26, 1878.

Polymorphina byramensis Cushman, U.S. Geol. Survey Prof.
Paper 129, p. 94, pl. 17, figs. 2a, b, 1922; Prof. Paper 133,
p. 31, pl. 5, figs. 1-5, 1923.

Guttulina byremensis Cushman and Schenck, California Univ.
Dept. Geol. Sci. Bull,, vol. 17, p. 309, pl. 43, figs. 6-8, 1928.

Test oval to subdeltoidal, equilaterally triangular
with rounded sides and angles, except the acute aper-
tural end; chambers more or less angular, elongated,
erranged in a clockwise, quinqueloculine series, each
succeeding chamber except the last one or two cham-
bers in full-grown specimens coming down to the base;
sutures depressed, distinct; wall smooth but in full-
grown specimens often having the last small chamber
with spines or covered with fistulose tubes; aperture
radiate. Length 0.45-1.40 mm; breadth 0.30-1.20 mmj’
thickness 0.20-0.75 mm.

This is a common species in both the lower Oligo-
cene and the Eocene of the Gulf Coastal Plain of the
United States. It is one of the most common species
of the whole family and is very widely distributed in
many parts of the world.

Castle Hayne marl: 5611, Wilmington, N.C.

Ocala limestone: 7098, Red Bluff, Flint River, Ga.; 7189,
Rich Hill, Ga.; 7719, Spring Mill Branch, Jenkins County,
Ga.; 6768, Marianna, Fla.; 6799, Alachua Sink, Gainesville,
Fla.; 1/19, near Blue Springs, Jackson County, Fla.; 6706,
Oven Bluff, Tombighee River, Ala.; 6722, three-fourths mile
northwest of Monroeville, Ala,; 6739, 6740, mouth of Robin-
sons Mill Creek, Ala.; 6741, 334 miles northeast of Brooklyn,
Ala.; 7159, 4 miles southeast of Whatley, Ala.; 1/21, Coving-
ton County, Ala.; 1/25, 1 mile east of Harts Bridge, Ala.; 1/26,
Drewry, Ala.; 1/39, Pea River at Geneva, Ala.; 1/43, 13 miles
southwest of Perdue Hill, Ala.

Jackson formation: 2637, Cocoa, Ala.; 7203, 3% miles south-
east of Cullomburg, Ala.; 6457, 1345 miles south of Shubuta,
Miss. ; 6463, pumping station, Jackson, Miss. ; 6472, Yazoo City,
Miss. =

Guttulina spicaeformis (Roemer)

Plate 9, figure 17; plate 10, figures 9, 10

Polymorphina spicaeformis Roemer, Neues Jahrb., 1838, p. 886,
pl. 3, fig. 31.

Guttulina spicaeformis Cushman and Ozawa, U.S. Nat, Mus.
Proc., vol. 77, art. 6, p. 31, pl. 5, figs. 1, 2, 1930.

Ellisor, Am. Assoc. Petroleum Geologists Bull,, vol. 17,

no. 11, pl. 7, fig. 3, 1933. i

Polymorphina austriaca D’Orbigny var. 40 Cushman and
Applin, Am. Assoc¢. Petroleum Geologists Bull,, vol. 10,
p. 174, pl. 9, figs. 6, 7, 1926.

Guttulina plancii D’Orbigny, Voyage dans J’Amérique méri-
dionale, vol. 5, pt. 5, Foraminiféres, p. 60, pl. 1 fig. 5,
1839. :

Polymorphina uviformis Reuss, Deusch. geol. Gesell. Zeitschr.,
vol. 7, p. 289, pl. 11, fig. 5, 1855.

Test fusiform, initial end rounded, apertural end
acute, margin slightly lobulate; chambers clavate, but
little embracing, arranged in a contraclockwise, quin-
queloculine series, each succeeding chamber removed
from the base; sutures depressed, distinct; wall
smooth; aperture radiate. Length 0.35-0.75 mm;
breadth 0.20-0.35 mm ; thickness 0.12-0.25 mm.

This is a common species in the upper Eocene of
the Coastal Plain region of the United States but is
not as abundant as the preceding species.
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Castle Hayne marl: 5611, Wilmington, N.C.

Cooper marl: 11861, steep bluff on west side of Biggin
Creek, Berkeley County, S8.C.; 6321, Baldock, S.C.

Ocala limestone: 6768, Marianna, Fla.; 6730, Double
Branches Creek, Ala.; 6738, 614 miles north of Brooklyn, Ala.

Jackson formation: 6457, 114 miles south of Shubuta, Miss.;
6463, pumping station, Jackson, Miss.; 6471, Garlands Creek,
Miss.; 6646, Hays Chapel, Wayne County, Miss.; 4787, three-
fourths mile below Robinsons Ferry, Sabine County, Tex.; on
Stoval Creek, east of Diboll, and in oil-well drillings, Tex.

Genus GLOBULINA D’Orbigny, 1826
Globulina gibba D’Orbigny
Plate 9, figure 18

Globuling gibbe D’Orbigny, Annales sci. nat., vol. 7, p. 266, no.
10, Modéles, no. 63, 1826; TForaminiféres fossiles du
bassin tertiaire de Vienne, p. 227, pl. 13, figs. 13, 14, 1846.

Terquem, Essai sur le classement des animaux de Dunker-
que, p. 38, pl. 5, fig. 15, 1875 ; Soc. géol. France Mém., sér.
8, vol. 1, p. 43, pl. 4 (9), figs. 1-5, 1878; vol. 2, p. 130,
pl. 13 (21), figs. 22-27, 1882,

Jones and Chapman, Linnean Soc. London Jour., Zoology,
vol. 25, pp. 509, 515, figs. 6, 7, 40 (in text), 1896.

Cushman and Ozawa, U.S. Nat. Mus. Proc,, vol. 77, art. 6,
p. 60, pl. 16, figs. 14, 1930.

Howe and Wallace, Touisiana Dept. Conservation Geol.
Bull. 2, p. 46, pl. 8, figs. 11a, b, 1932.

Polymorphina (Globulina) gibbe Egger, Neues Jahrb., 1857, p.
289, pl. 18, figs. 1-4, .

Andreae, Geol. Special-Karte Elsass-Lothringen Abh., vol.
2, pt. 3, pp. 117, 141, pl. 9, figs. 10-12, 13a, b, 1884,

Polymorphina gibbe H. B. Brady, Parker, and Jones, Linnean
Soc. London Trans., vol. 27, p. 216, pl. 39, figs. 2a, b,
1870.

Reuss, Akad., Wiss. Wien Sitzungsber., vol. 62, pt. 1, p.
485, 1870.

Von Schlicht, Die Foraminiferen des Septarienthones von

Pietzpuhl, pl. 27, figs. 1-6, 16-18; pl. 26, figs. 31-34,
1870.

H. B. Brady, Challenger Rept., Zoology, vol. 9, p. 561, pl.
71, figs. 12a, b, 1884.

Sherborn and Chapman, Roy. Micr. Soc. Jour., ser. 2, vol.
6, p. 765, pl. 16, fig. 5, 1886.

Goés, K. svensk. vet. akad. Handl,, vol. 25, no. 9, p. 55,
pl. 9, figs. 520-526, 1894.

Jones, Foraminifera of the Crag, pt. 8, p. 253, pl. 1, figs.
49-51, 1896. .

Jones and Chapman, Linnean Soc. London Jour., Zoology,
vol. 25, pp. 513, 514, figs. 31-33 (in text), 1896.

Bagg, Maryland Geol. Survey, Eocene, p. 248, pl. 63, fig. 12,
1901 ; Miocene, p. 477, pl. 138, fig. 4, 1904.

Weller, New Jersey Geol. Survey, Paleontology, vol. 4, p.
250, pl. 3, fig. 21, 1907.

Sidebottom, Manchester Lit. Philos. Soc. Mem. and Proc.,
no. 9, vol. 51, p. 10, pl. 2, figs. 16-17, 1907.

Paalzow, Offenbacher Ver. Naturkunde Ber., 1912, p. 67, p.
1, fig, 10.

Cushman, U.S. Geol. Survey Bull. 676, pp. 10, 52, pl. 2, fig.
4; pl. 11, fig. 5, 1918; Prof. Paper 129, pp. 938, 94; pl. 17,
fig. 3; pl. 18, figs. 3a, b, 1922, '

Plummer, Texas Univ. Bull. 2644, p. 122, pl. 6, figs. &a, b,
1927.

Stadnichenko, Jour. Paleontology, vol. 1, p. 230, pl. 88, figs.
20-22, 1928.

Guttuling (GQlobuline) gibdba Cushman, Soc. sci. Seine-et-Oise
Bull.,, sér. 2, vol. 9, p. 50, pl. 1, figs. 4a—c, 5a, b, 1928
(separate, p. 4, pl. 1, figs. 4a—¢, 5a, b).

Qlobulina globosa Reuss (not Miinster), in Geinitz, Grundriss
der Versteinerungskunde, p. 669, pl. 24, fig, 85, 1845-46;
Akad. Wiss. Wien Sitzungsber,, vol. 44, pt. 1, p. 318, pl. 3,
fig. 3, 1861 (1862).

Qlodulina tubulosa D’Orbigny, Foraminiféres fossiles du bassin
tertiaire de Vienne, p. 228, pl. 13, figs. 15, 16, 1846.
Polymorphina (Globulina) gibba D’'Orbigny var. ovoidea Egger,

Neues Jahrb., 1857, p. 289, pl. 13, figs. 5-T.

Polymorphine (Qlobulina) gibbe D’Orbigny var. subgibbe
Egger, Neues Jahrb., 1857, p. 289, pl. 13, figs. 8-10.
Polymorphina (Globulina) gibba D’Orbigny var. pirule Egger,

Neues Jahrb., 1857, p. 290, pl. 13, figs. 11, 12.

Globulina amplectens Bornemann (not Reuss), Deutsch. geol.
Gesell. Zeitschr., vol. 12, p. 160, pl. 6, figs. 12a-¢, 1860.

Polymorphina gibba (D’Orbigny) var. orbicularis Karrer, Akad.
Wiss. Wien Sitzungsber. vol. 58, Abt. 1, p. 174, pl. 4,
fig. 8, 1868.

Qlodbulina subgibbe Giimbel, K. bayer. Akad. Wiss. Miinchen,
Cl. 2, Abh,, vol. 10, p. 645, pl. 2, fig. 79, 1870.

Qlobulina ovalis Terquem, Essai sur le classement des animaux
de Dunkerque, p. 77, pl. 10, fig. 2, 1876.

Globulina oviformis Terquem, Soc. géol. France Mém., sér. 3,
vol. 1, p. 44, pl. 4(9), figs. 9-12, 1878.

Qlobulina transversa Terquem, Soc. géol. France Mém., sér. 3,
vol. 2, p. 129, pl. 13 (21), figs. 17-21, 1882,

GQuttulina ponderose Terquem, Soc. géol. France Mém., sér. 3,
vol. 2, p. 1385, pl. 14 (22), figs. 1a, b, 1882,

Quttuling gravide Terquem and Terquem (not Terquem, 1878),
Soc. zool. France Bull,, vol. 11, p. 334, pl. 11, fig. 21, 1886.

Polymorphina inflata Terquem and Terquem (not Terquem,
1878), Soc. zool. France Bull, vol. 11, p. 335, pl. 11,
fig. 23, 1886.

Polymorphina lactea (Walker and Jacob) var. diffuse Cush-
man, U.S. Nat. Mus, Bull. 71, pt. 3, p. 84, pl. 41, fig. 8,
1913,

Test globular to subglobular, transverse section
almost circular; chambers few, inflated, rounded, ar-
ranged in a nearly triserial series; sutures not de-
pressed, generally clear; wall smooth, translucent,
often with fistulose tubes, especially at apertural end;
aperture radiate. Length 0.45-1.10 mm; breadth 0.40—
0.90 mm; thickness 0.40-0.90 mm.

This is a very common species widely distributed in
the Coastal Plain, especially in the lower Oligocene
and the Eocene.

Cooper marl: 6319, Ingleside, S.C.; 11861, steep bluff on
west side of Biggin Creek, Berkeley County, S.C.; 11863, three-
fourths mile west of Old Biggin Church, Berkeley County, S.C.;
11862, 1 mile west of Givhans, Dorchester County, S.C.; 11857,
1 mile south of Moncks Corner, Berkeley County, S.C.; 6321,
Baldock, S.C.

Ocala limestone: 7097, Bainbridge, Ga.; 7189, Rich Hill, Ga.;
7719, Spring Mill Branch, Ga.; 6768, Marianna, Fla.; 6804,
Ocala, Fla.; 7364, 114 miles west of Croom, Fla.; 1/19, near
Blue Springs, Jackson County, Fla.; 1/8, Beck, Ala.; 1/38,
3% miles north of Grove Hill, Ala.; 6730, Double Branches
Creek, Ala.; 6740, mouth of Robinsons Mill Creek, Ala.; 6742,
Powells Landing, Sepulga River, Ala.

Jackson formation: 6463, Jackson, Miss., near pumping sta-
tion; 6471, Garlands Creek, Miss.
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Globulina gibba D’Orbigny var. globosa (Von Miinster)
Plate 9, figure 21

Polymorphina globose Von Miinster, in Roemer, Neues Jahrb.,
1838, p. 386, pl. 3, fig. 33.
Reuss, Versteinerungen der béhmischen Kreideformation,
p. 40, pl. 13, fig. 82, 1845.
Egger, K. bayer. Akad. Wiss. Miinchen, Cl. 2, Abh,, vol. 21,
pt. 1, p. 129, pl. 17, fig. 26, 1899.
Globuline gidbbe D’Orbigny var. globose Cushman and Ozawa,
U.S. Nat. Mus. Proc.,, vol. 77, art. 6, p. 64, pl. 17, figs.
8, 9, 1930.
Howe and Wallace, Louisiana Dept. Conservation Geol.
Bull. 2, p. 46, pl. 8, fig. 10, 1932.
Polymorphine acuta Roemer, Neues Jahrb., 1838, p. 386, pl. 3,
fig. 36.
Globuline acute Reuss, Akad. Wiss. Wien Sltzungsber, vol.
18, p. 245, pl. 6, fig. 62, 1855 (1856).
Qlobulina aequalis D’Orbigny, Foraminiféres fossiles du bassin
tertiaire de Vienne, p. 227, pl. 13, figs. 11, 12, 1846.
Polymorphina equalis Cushman, U.S. Geol. Survey Prof. Paper
129, p. 132, pl. 31, fig. 8, 1922; U.S. Nat. Mus. Bull. 104,
pt. 4, p. 149, pl. 40, fig. 3, 1928.

Polymorphina gibba var. aequalis H. B. Brady, Parker, and
Jones, Linnean Soc. London Trans., vol. 27, p. 216, pl.
39, figs. 2¢, 4, 1870.

Globuling turbinata Terquem. Soc. géol. France Mém., sér. 3,
vol. 1, p. 43, pl. 4 (9), figs. 6-8, 1898.

Test subglobular to broadly oval, rather convex on
one side in the microspheric form, more or less equally
compressed in the megalospheric form, slightly pro-
duced at the apertural end; chambers more or less
compressed, generally as many as 7 in the micro-
spheric, 4 in the megalospheric form, the later cham-
bers more embracing on one side, arranged in an
almost triserial series, each succeeding chamber more
or less above the base; sutures not depressed, distinct;
wall smooth, thick, often with fistulose tubes; aperture
radiate. Length 0.65-0.90 mm ; breadth 0.40-0.65-mm;
thickness 0.20~0.35 mm.

This is a compressed modification of Globulina
gibba, and there is a certain range of variation in its
test.

This variety seems to be rare in the Eocene, so far
as the material examined is concerned.

Castle Hayne marl: 5611, Wilmington, N.C.

Cooper marl: Ashley marl works, Dorchester County, S.C.;
11861, steep bluff on west side of Blggm Creek, Berkeley
County, S.C.

Ocala limestone: 7189, Rich Hill, Ga.

Globulina gibba D’Orbigny var. tuberculata D’Orbigny
Plate 9, figures 19, 20

Qlobulina tuberculata D’Orbigny, Foraminiféres fossiles du
bassin tertiaire de Vienne, p. 230, pl. 13, figs. 21, 22,
1846.

Terquem, Soc. géol. France Mém., sér 3,.vol. 2, p. 132, pl.

13 (21), figs. 33, 34, 1882.

Qlobuline g¢gibbe D’Orbigny var. tuberculata Cushman and
Ozawa, U.8. Nat. Mus. Proc., vol. 77, art. 6, p. 68, pl. 17,
figs. 6, 7, 1930.

Polymorphinag (Globulina) tuberculata Bgger, Neues Jahrb.,
1857, p. 292, pl. 14, figs. 7, 8.

Polymorphina tuberculatea H. B. Brady, Parker, and Jones,
Linnean Soc. London Trans., vol. 27, p. 242, pl. 41, figs.
35a—-d, 1870.

Jones, Foraminifera of the Crag, pt. 3, p. 273, pl. 5, fig. 29,
1896.

Cushman, Am. Assoc. Petroleum Geologists Bull., vol. 10,
p. 603, pl. 20, fig. 5, 1926.

Qlobulina spinose D'Orbigny, Foraminiféres fossiles du bassin
tertiaire de Vienne, p. 230, pl. 13, figs. 23, 24, 1846.

Terquem, Soc. géol. France Mém sér. 3, vol. 2, p. 132 pl.
13 (21), fig. 35, 1882,

Polymorphina (Qlobulina) spinosa Egger, Neues Jahrb., 1857,
p. 292, pl. 14, figs. 9, 10. .

Polymorphing spinose: H. B. Brady, Parker, and Jones, Lin-
nean Soc. London Trans., vol. 27 p. 243, pl. 42, figs. 36a,
b, 1870.

Balkwill and Wright, Roy. Irish Acad. Sci. Trans., vol.
28, p. 347, pl. 12, fig. 27, 1885.

Cushman, U.S. Geol. Survey Prof. Paper 129, p. 133, pl
31, fig. 5, 1922; U.S. Nat. Mus. Bull. 104, pt. 4, p. 157,
pl. 41, figs. 1, 13, 1923. _

Globuling asperula Gilimbel, K. bayer. Akad. Wiss. Miinchen,
Cl. 2, Abh,, vol. 10, p. 646, pl. 2, figs. 81a, b, 1870.

Polymorphine frondiformis Searles Wood var. brevis Jones,
Foraminifera of the Crag, pt. 3, p. 271, pl. 7, fig. 20, 1896.

Variety ornamented with strong spines of unequal
size and irregularly spaced. Length with spines 0.70-
0.90 mm; breadth 0.60-0.80 mm; thickness 0.50-0.70
mm. :

Rare specimens occur in the Jackson, which may be
referred to this variety. The spines are variable.

Cooper marl: 6319, Ingleside, S.C.
Ocala limestone: 1/21, Covington County, Ala.

Globulina inaequalis Reuss
Plate 9, figure 22

Globulina inaequalis Reuss, K. Akad. Wiss. Wien Denkschr.,
vol. 1, p. 377, pl. 48, fig. 9, 1850.
Cushman and Ozawa, U.S. Nat. Mus. Proc., vol, 77, art. 6,
p. 73, pl. 18, figs. 24, 1930.
Globuling discreta Reuss, K. Akad. Wiss. Wien Denkschr., vol.
~ 1, p. 378, pl. 48, fig. 10, 1850.
Globulina amplectens Reuss, Deutsch. geol. Gesell. Zeitschr.,
vol. 3, p. 81, pl. 6, fig. 44, 1851.
Globuline inflate Reuss, Deutsch. geol. Gesell. Zeitschr., vol. 3,
p. 81, pl. 6, fig. 45, 1851.

- Qlobulina amygdaloides Reuss, Deutsch. geol. Gesell. Zeitschr.,

vol. 3, p. 82, pl. 6, fig. 47, 1851.
Polymorphina amygdaloides Reuss (not Reuss, 1851), Akad.
Wiss. Wien Sitzungsber., vol. 62, pt. 1, p. 486, 1870.
Von Schlicht, Die Foraminiferen des Septarienthones von
Pietzpuhl, pl. 27, figs. 7-9, 10-12, 1870.
Quittulina diluta Bornemann, Deutsch. geol. Gesell. Zeitschr.,
vol. 12, p. 160, pl. 6, fig. 11a—c, 1860.
Polymorphina pauperatea Terquem (part), Soc. géol. France
Mém., sér. 3, vol. 1, p. 38, pl. 3 (8), figs. 12, 13 (not
figs. 11, 14-19), 1878.
Globuline tramslucide D’Orbigny, Annales sci. nat., vol. 7, p.
267, no. 25, 1826.
Terquem, Soc. géol. France Mém., sér. 3, vol. 2, p. 131, pl.
13 (21), fig. 31a, b, 1882.
Polymorphina translucide Fornasini, Accad. sci. Ist. Bologna
Mem., ser. §, vol. 10, p. 52, fig. 51, 1902.
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Test ovate, more or less compressed, broadly rounded
at the base, tapering toward the apex; chambers few,
inflated, much overlapping, arranged in a nearly tri-
serial series; sutures very slightly if at all depressed,
distinct; wall smooth, translucent; aperture radiate.
Length 0.50-0.85 mm; breadth 0.45-0.85 mm; thick-
ness 0 25-0.50 mm.

This species is not common in. the Eocene of the
Coastal Plain area and also occurs rarely in the lower
Oligocene and in the Miocene.

Cooper marl: 11857, 1 mile south of Moncks Corner, Berkeley
County, S.C.

Jackson formation: 4787, three-fourths mile below Robinsons
Ferry, Sabine River, Sabine County, Tex.

Globulina minuta (Roemer)
Plate 9, figure 23

Polymorphina minu.’ e Roemer, Neues Jahrb., 1838, p. 386, pl. 3,
fig. 35.

Reuss, Akad. Wiss. Wien Sitzungsber.,
1870.

Von Schlicht, Die Foraminiferen des Septarienthones von
Pietzpuhl, pl. 27, figs. 13-15; pl. 25, figs. 51-66, 1870.
Bornemann, Deutsch. geol. Gesell. Zeitschr., vol. 7, p. 344,

pl. 17, fig. 8, 1855.

Globuline minute Cushman and Ozawa, U.S. Nat. Mus. Proc,,
vol. 77, art. 6, p. 83, pl. 20, figs. 3, 4, 1930,

Polymorphine (Guttuling) aff. P. winime Andreae, Geol.
Special-Karte Elsass-Lothringen Abh., vol. 2, pt. 8, p.
118, pl. 9, fig. 16, 1884.

Polymorpline similis Reuss, Akad. Wiss. Wien Sitzungsber.,
vol. 18, p. 249, pl. 7, fig. 79, 1855 (1856).

Polymorphine sororia Reuss, Akad. Wiss. Wien Siizungsber.,
vol. 48, pt. 1, p. 57, pl. 7, figs. 72(?), 73, 74, 1863; Acad.
roy. sci. Belgique Bull.,, sér. 2, vol. 15, p. 151, pl. 2,
fig. 25 (not figs. 26-29), 1863.

Polymorphine gracilis Reuss, Akad. Wiss, Wien Sitzungsber.,
vol. 62, pt. 1, p. 486, 1870.

Von Schlicht, Die Foraminiferen des Septarienthones von
Pietzpuhl, pl. 81, figs. 34-37, 42, 45-49; pl. 32, figs. 5-16,
27, 28, 1870.

Polymorphi'na acuta Reuss, Akad. Wiss, Wien Sitzungsber.,
vol. 62, pt. 1, p. 486, 1870.

Von Schlicht, Die Foraminiferen des Sept’luenthones von
Pietzpuhl, pl. 27, figs. 19-21; pl. 29, figs. 15, 16, 4346,
1870.

Polymorphineg lactea Burrows, Sherborn, and Bailey (not
Walker and Jacob), Roy. Micr. Soc. Jour., 1890, p. 561,
pl. 11, figs. 9, 10. )

Bgger, K. bayer. Akad. Wiss. Miinchen, Cl. 2, Abh,, vol. 18,
p. 308, pl. 9, figs. 8, 14, 15, 1893.

Mills, Hull Sci. and IMield Nat. Club Trans., vol. 1, p. 149,
pl. 11, fig. 33, 1900.

Polymorphinae lactee elongate variety, We]ler, New Jersey Geol.
Survey, Paleontology, vol. 4, p. 251, pl. 3, figs. 24-25,
1907.

Test fusiform, pointed at both ends, circular to ellip-
tical in section; chambers few, elongate, each some
distance from the basej sutures distinct, not depressed ;
wall smooth ; aperture radiate, pointed. Length 0.50—
0.70 mm; breadth 0.20-0.35 mm; thickness 0.20-
0.35 mm.

Ocala limestone: 6738, 63 miles north of Brooklyn, Ala.

vol. 62, pt. 1, p. 486,

27

Globulina miinsteri (Reuss)
Plate 9, figure 25

Polymorphine miinsteri Reuss, Akad. Wiss. Wien Sitzungsber.,
vol. 18, p. 249, pl. 8, fig. 80, 1855 (1856).

Globulina miinsteri Cushman and Ozawa, U.S. Nat. Mus. Proc.,
vol. 77, art. 6, p. 85, pl. 22, figs. 3a—c, 1930.

Polymorphina ovulum Reuss, Akad. Wiss. Wien Sitzungsber.,
vol. 18, p. 250, pl. 8, fig. 83, 1855 (1856).

Polymorphina. amygdaloides Reuss (not Reuss, 1851), Akad.
Wiss. Wien Sitzungsber., vol. 18, p. 250, pl. 8, fig. 84,
1855 (1856).

Burrows and Holland, Geol. Assoc. Proc., vol. 15, p. 46, pl.

2, fig, 18, 1897.

Polymorphina communis D’Orbigny var. etrusca Xornasini,
Accad. sci. Ist. Bologna Mem., ser. 5, vol. 9, p. 70, fig.
23 (in text), 1900-1902.

Polymorphina obtuse D’'Orbigny, Annales sci. nat., vol. 7, p.
265, no. 1, 1826.

Fornasini, Soc. geol. italiana Boll.,

(in text), 1900.

Polymorphina gibba Burrows, Sherborn, and Bailey, Roy. Micr.
Soc. Jour., 1890, p. 561, pl. 11, fig. 13.

Specimens occur at several stations in the Coastal
Plain region, but the species is not at all common.

Ocala limestone: 7719, Spring Mill Branch, Jenkins County,
Ga 6730, Double Branches Creek, Ala.; 6741, 334 miles north-
east of Brooklyn, Ala.; 1/7, 1 mile east of Beck, Ala.

Globulina rotundata (Bornemann)
Plate 9, figures 24a-c

Guttuling rotundata Bornemann, Deutsch. geol. Gesell. Zeit-
schr., vol. 7, p. 346, pl. 18, fig. 3, 1855.

Globuling rotundate Cushman and Ozawa, U.S. Nat. Mus. Proc.,
vol. 77, art. 6, p. 86, pl. 21, figs. 3, 4, 1930.

Howe and Wallace, Louisiana Dept. Conservation Geol.
Bull. 2, p. 47, pl. 15, fig. 4, 1932.

Polymorphine rotundate H. B. Brady, Parker, and Jones, Lin-
nean Soc. London Trans., vol. 27, p. 234, pl. 40, figs.
19a-e, woodcuts k, 1, m, 1870.

H. B. Brady, Annals and Mag. Nat. Hist., §th ser., vol, 1,
p. 435, pl. 20, figs. 6a, b, 1878.

Sidebottom, Manchester Lit. Philos. Soc. Mem. and Proc.,
vol. 151, no. 9, p. 11, pl. 2, fig. 18, 1907.

Guttulina fracta Bornemann, Deutsch. geol. Gesell. Zeitschr.,
vol. 7, p. 344, pl. 17, fig. 4, 1855.

Guttuling incurve Bornemann, Deutsch. geol. Gesell. Zeltschr
vol. 7, p. 345, pl. 17, fig. 6, 1855.

Quttuline globose Bornemann, Deutsch. geol. Gesell. Zeitschr.,
vol. 7, p. 346, pl. 18, fig. 1, 1855.

Guttulina obtuse Bornemann, Deutsch. geol. Gesell. Zeitschr.,
vol. 7, p. 346, pl. 18, fig. 2, 1855.

Quttulina turgide Reuss, Akad. Wiss. Wien Sitzungsber.,
18, p. 246, pl. 6, fig. 66, 1855 (1856).

Polymorphina turgida Reuss, Akad. Wiss. Wien Sitzungsber.,
vol. 62, pt. 1, p. 487, 1870.

Von Schlicht, Die Foraminiferen des Septarienthones von
Pietzpuhl, pl. 28, figs. 6-10; pl. 29, figs. 1-5, 1870.

CtHobulina subalpine Gimbel, K. bayer. Akad. Wiss. Miinchen,
Cl 2, Abh,, vol. 10, p. 646, pl. 2, figs. 80a, b, 1870,

Polymorphina subcruciate Terquem, Soc. géol. France Mém.,
sér. 3, vol. 2, p. 140, pl. 14 (22), figs. 26, 27, 1882,

Test ellipsoidal or ovoid to cylindrical, rounded at
the base, slightly produced at the apertural end;
chambers rounded, almost as long as broad, arranged

vol. 19, p. 146, fig. 4

vol.
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in a nearly triserial series, each succeeding chamber
removed much farther from the base, rarely becoming
almost uniserial in the last chamber; sutures but little
depressed, generally distinct; wall smooth, thick, often
with fistulose tubes; aperture radiate. Length, 0.45~
0.90 mm; breadth, 0.30-0.60 mm; thickness, 0.25-0.55
mm. :

Cooper marl: 11862, 1 mile west of Givhans, Dorchester

County, 8.C.; 11857, 1 mile south of Moncks Corner, Berkeley
County, S.C.

Genus SIGMOMORPHINA Cushman and Ozawa, 1928
Sigmomorphina jacksonensis (Cushman)
Plate 10, figures 14

Polymorphina jacksonensis Cushman, Contr. Cushman Lab,
Foram. Research, vol. 2, p. 36, pl. 5, figs. 5a, b, 1926.

Sigmomorphina jecksonensis Cushman and Ozawa, U.S. Nat.
Mus. Proe., vol. 77, art. 6, p. 123, pl. 32, figs. 2a, b, 1930.

Howe and Wallace, Louisiana Dept. Conservation Geol.

Bull. 2, p. 49, pl. 8, fig. 2, 1932,

Polymorphina compresse Nuttall (not D’Orbigny), Geol. Soc.
London Quart. Jour., vol. 84, p. 93, pl. 6, figs. 18, 19,
1928.

Test broad and compressed, periphery broadly
rounded, apertural and narrowed to a slightly pro-
duced aperture; chambers elongate, slightly inflated,
embracing, arranged in a contraclockwise sigmoid
series, each succeeding chamber removed farther from
the base; sutures very slightly depressed, distinct, al-
most straight; wall thick, smooth; aperture radiate.
Maximum length 1.10 mm; breadth 0.65 mm; thick-
ness 0.25 mm. ‘

While this species and the following variety are
characteristic of the Jackson Eocene of the Gulf
Coastal Plain of the United States, it also occurs in
the Claiborne group and in the Eocene of Trinidad.

Cooper marl: 6321, Baldock, S.C.

Ocala limestone: 1/19, near Blue Springs, Jackson County,"

Fla., the type locality; 1/7, 1 mile east of Beck, Ala.; 1/43,
1% miles southwest of Perdue Hill, Ala.

Jackson formation: £637, Cocoa, Ala.; 7203, 314 miles south-
east of Cullomburg, Ala.; 6457, 1% miles south of Shubuta,
Miss.; 6463, Jackson, Miss.

Sigmomorphina jacksonensis (Cushman) var. costifera
: Cushman and Ozawa .
Plate 10, figures 5, 6

Polymorphine jacksonensis Cushman var. costifera Cushman,
Contr. Cushman Lab. Foram. Research, vol. 2, p. 35,
1926.

Sigmomorphine jacksonensis (Cushman) var. costifera Cush-
man and Ozawa, U.S. Nat. Mus. Proc.,, vol. 77, art. 6,
p. 128, pl. 82, figs. 3 a, b, 1930.

Ellisor, Am. Assoc. Petroleum Geologists Bull, vol. 17,

no. 11, pl. 7, fig. 1, 1933.

Variety differing from the typical form in the orna-
mentation of the test, which has several rounded longi-
tudinal costae on the basal portion, sometimes covering
a large part of the surface. As a rule the variety and

the typical form do not occur together, although both
occur at Jackson, Miss., and at a station 1 mile east of
Beck, Covington County, Ala. Maximum length 1.20
mm; breadth 0.50 mm ; thickness 0.13 mm.

Cooper marl: 5531, Barnwell County, S.C.

Ocala limestone: 7189, Rich Hill, Ga.; 6730, Double Branches
Creek, Ala.; 6740, mouth of Robinsons Mill Creek, Ala.; 1/7,
1 mile east of Beck, Ala., type locality.

Jackson formation: 6463, Jackson, Miss.; 6471, Garlands
Creek, Miss.; 6472, Yazoo City, Miss.

Sigmomorphina regularis (Von Miinster)

The only American records for this species seem to
be from the Cooper marl of South Carolina. The
other records are mostly from the German Oligocene.
Figures and synonymy of this species are given by
Cushman and Ozawa.}!

Cooper marl: 5531, Charleston, S.C.; 11857, 1 mile south of
Moncks Corner, S.C.

Sigmomorphing vaughani Cushman and Ozawa
Plate 10, figures 7a—

Sigmomorphina vaughani Cushman and Ozawa, U.S. Nat. Mus.
Proc., vol. 77, art. 6, p. 137, pl. 38, figs. 2a-c¢, 1930.

Test almost rhombic with three rounded angles and
acute apertural angle, compressed, and more or less
twisted, margin of the lower half wavy; chamber com-
pressed, elongated, arranged in a clockwise sigmoid
series, each succeeding chamber farther removed from
the base; sutures slightly depressed, distinct; wall
smooth ; aperture radiate. Length of holotype 0.80
mm; breadth 0.62 mm; thickness 0.30 mm.

" Cooper marl: 6319, Ingleside, S.C., type locality; 11857, 1
mile south of Moncks Corner, Berkeley County, S.C.

Sigmomorphina semitecta (Reuss) var. terquemiana
(Fornasini)

Polymorphinag amygdaloides Reuss var. terquemiana Forna-
sini, Accad. sci. Ist. Bologna Mem., ser. 5, vol. 9, p. 72,
fig. 25 (in text), 1902.

Sigmomorphina semditecta (Reuss) var. terquemiana Cush-
man and Ozawa, U.S. Nat, Mus. Proc., vol. 77, art. 6, p.
129, pl. 33, figs. 4, 5; pl. 34, figs. 2, 3; pl. 35, fig. 1,
1930. '

Polymorphina, amygdaloides Terquem (not Reuss, 1851), Soc.
géol. France Mém,, sér. 3, vol. 2, p. 141, plL. 14 (22),
figs. 30, 31, 1882.

Polymorphine pauperata Terquem (part), Soc. géol. France
Mém., sér. 3, vol. 1, p. 38, pl.. 3 (8), figs. 11a, b (not
figs. 12-19), 1878.

Glodulina varians Terquem, Soc. géol. France Mém., sér. 3,
vol. 2, p. 128, pl. 13 (21), figs. 9-16, 1882,

This variety occurs in the Jackson Eocene of the
Gulf Coastal Plain but only rarely. Other records are
mostly from the European Tertiary.

Ocala limestone : 7189, Rich Hill, Ga.; 6741, 314 miles north-
east of Brooklyn, Ala.

1 U.8. Nat. Mus. Proc., vol. 77, art. 6, p. 126, pl. 33, figs. 1a, b,
1930.
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Genus PSEUDOPOLYMORPHINA Cushman and Ozawa, 1928
Pseudopolymorphina dumblei (Cushman and Applin)
Plate 10, figures 14, 16

Polymorphina compressa D'Orbigny var. dumblei Cushman and
Applin, Am. Assoc. Petroleum Geologists Bull,, vol. 10,
p. 173, pl. 9, figs. 4, 5, 1926.
Pseudopolymorphina dumblei Cushman and Ozawa, U.S. Nat,
Mus. Proc., vol. 77, art. 6, p. 97, pl. 25, figs. 1a, b, 1930.
Bllisor, Am. Assoc. Petroleum Geologists Bull,, vol. 17,
no. 11, pl. 7, fig. 2, 1933.

Test compressed, elongated, obtuse at the base, more
or less acute at the apertural end; chambers slightly
longer than wide, more or less comp#ssed, much em-
bracing, arranged at first in a nearly triserial series,
becoming biserial later; sutures but little depressed,
distinet; wall smooth; aperture radiate. Length
0.70~1.10 mm; breadth 0.35-0.40 mm; thickness 0.16-
0.20 mm.

This seems to he a definite species originally de-
scribed from the Jackson of Bridge Creek, 114 miles
above the Angelina River, San Augustine County,
Tex., but since found rather widely dlstrlbuted in the
uppe1 Eocene of the Gulf Coastal Plain and in
Mexico.

Ocala limestone: 7189, .Rich Hill, Ga.; 7719, Spring Mill
Branch, Jenking County, Ga.; 6742, Powells Landing, Sepulga
River, Ala.; 1/8, Beck, Ala.

Pseudopolymorphina decora (Reuss)
Plate 10, figures 11, 12

Polymorphina decora Reuss, Acad. roy. sci.
sér. 2, vol. 15, p. 152, pl. 8, fig. 41, 1863.

Pseudopolymorphinag decora Cushman and Ozawa, U.S. Nat.
Mus. Proc., vol. 77, art. 6, p. 96, pl. 24, figs. 6-8, 1930.

Polymorphing tezane Cushman and Applin, Am, Assoc. Petro-
leum Geologists Bull.,, vol. 10, p. 173, pl. 9, figs. 1, 2,
1926. :

Test elongated, more or less compressed, periphery
rounded, sides nearly parallel; chambers somewhat
longer than wide, slightly embracing, alternating, ar-
ranged in a nearly biserial series from the start;
sutures not depressed, distinct; wall smooth ; aperture
radiate. Length 0.75-1.10 mm; breadth 0.32-0.36
mm ; thickness 0.15-0.18 mm.

ThlS spemes occurs in the upper Eocene of Texas,
and the specimens figured came from the Jackson
group on Tarkiln Creek, half a mile above the Neches
River, Trinity County, Tex.

Belgique Bull,,

Genus POLYMORPHINA D’Orbigny, 1826
Polymorphina advena Cushman

Plate 10, figure 8

Polymorphina advena Cushman, U.S. Geol. Survey Prof. Paper
129, p. 182, pl. 31, fig. 4, 1922; Contr. Cushman Lab.
Foram. Research, vol. 5, p. 41, pl. 7, fig. 5, 1929.

Cushman and Ozawa, U.S. Nat. Mus. Proc., vol. 77, art. 6,
p. 118, pl. 30, figs. 10a, b, 1930.

Test much compressed, broadly ovate; chambers
numerous, elongate, alternating, much the broadest
near the apertural end; sutures slightly depressed,
very oblique; surface ornamented with numerous fine
longitudinal costae,” often obscure, except the last-
formed one or two chambers, which are smooth, at
least at the apertural end; aperture radiate. Length
0.40-0.65 mm; breadth 0.22-0.30 mm; thickness 0.05-
0.06 mm,

This is a characteristic species of the lower Oligo-
cene of the Gulf Coastal Plain of the United States
but occurs also in the upper Eocene of the same region.

Cooper marl: 11863, three-fourths mile west of Old Biggin
Church, Berkeley County, 8.C.; 11857, 1 mile south of Moncks
Corner, Berkeley County, S.C.

Ocala limestone: 7189, Rich Hill, Ga.; 7237, half a mile east
of Huguenen Ferry, Crisp County, Ga.; 6720, three-fourths mile
north of Drewry, Ala.; 6725, Claiborne, Ala.; 6730, Double

Branches Creek, Ala.
Jackson formation: 6463, Jackson, Miss.

Genus SIGMOIDELLA Cushman and Ozawa, 1928
Sigmoidella plummerae Cushman and Ozawa
Plate 10, figures 13a, b

Sigmoidella plummerae Cushman and Ozawa, U.S. Nat. Mus.
~ Proc., vol. 77, art. 6, p. 142, pl. 39, figs. 3a, b, 1930.

Test compressed, ovate, broadly rounded at the base,
acute toward the aperture, periphery angular; cham-
bers elongated, more or less compressed, arranged in a
contraclockwise sigmoid series, each succeeding cham-
ber embracing the earlier one, but often the last cham-
ber not extending down to the initial end ; sutures not
depressed, usually distinct; wall rather thin, smooth;
aperture radiate. Length of the holotype 0.70 mm;
breadth 0.35 mm ; thickness 0.22 mm.

The types are from the Eocene Cook Mountain for-
mation of Texas, but there are also records from the

Cooper marl of South Carolina.

Cooper marl: 5531, Cooper River, S.C.; 6319, Ingleside, S.C.;
11861, steep bluff on west side of Biggin Creek, Berkeley
County, 8.C.; 11863, three-fourths mile west of Old Biggin
Church, Berkeley County, S.C.; 11862, 1 mile west of Givhans,
Dorchester County, S.C.; 11857 1 mile south of Moncks Cor-
ner, Berkeley County, S.C.

Genus GLANDULINA D’Orbigny, 1826

Glandulina laevigata D’Orbigny var. ovata Cushman and
Applin

Plate 16, figures 16, 17

Nodosaria (Glanduling) leevigata D’Orbigny var. ovata Cush-
man and Applin, Am. Assoc. Petroleum Geologists Bull.,
vol. 10, p. 169, pl. 7, figs. 12, 13, 1926.

Qlanduling laevigata D’Orbigny var. ovate Ellisor, Am, Assoc.
Petroleum Geologists Bull,, vol. 17, no. 11, pl. 2, fig. 6,
1933.
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Test ovate, longer than broad, circular in transverse
section, widest toward the apertural end; chambers

overlapping, few, indistinct, earlier ones irregularly |

biserial, especially in the microspheric form, later ones
uniserial ; sutures indistinct; wall smooth, matte; ap-
erture radiate, slightly projecting. Average length
0.60 mm; breadth 0.40 mm. ’

This somewhat shorter and broader variety of the
typical form occurs in the Jackson of Fexas, and the
types were collected 4 miles east of Diboll, Angelina

County.
Family NONIONIDAE

Genus NONION Montfort, 1808
Nonion advenum (Cushman)
Plate ‘11, figures 1- 4

Nonioning advena Cushman, U.S. Geol. Survey Prof. Paper 129,

p. 139, pl. 32, fig. 8, 1922; Prof. Paper 133, p. 50, 1923,

Cushman and Applin, Am. Assoc. Petroleum Geologists
Bull,, vol. 10, p. 181, pl. 10, figs. 16, 17, 1926.

"Test small, circular, in side view biconvex ; periphery
rounded, 9 to 11 chambers in the last-formed coil, in-
flated ; sutures curved, slightly sigmoid, the inner por-
tion excavated and broadened; umbilical region at
each side of the test occupied by a large projecting
knob of clear shell material; aperture at the base of
the last-formed chamber. Maximum length 0.75 mm.

This species was originally described from the Mint
Spring marl member of the Marianna limestone
(lower Oligocene), from Vicksburg and Boice, Miss.
It occurs in the upper Eocene of Texas near Cheap-
side, Gonzales County. The species also occurs in the
lower Oligocene and upper Eocene of the Atlantic
Coastal Plain of Mexico. It is allied to some of the
species described by Terquem from the Eocene of the
Paris Basin.

Cooper marl: 6321, Baldock, S.C.

Ocala limestone: 7189, Rich Hill, Ga.; 7704, 3 miles west of
Tarversville, Ga.; 6804, Ocala, Fla.; 6805, Oakhurst quarry,
Ocala, Fla.; 6807, Zuber, Fla.; 6808, Martin, Fla.; 7366, An-
thony, Fla.; 6719, three-fourths mile north of Drewry, Ala.:
6725, 6727, Claiborne, Ala.; 6730, Double Branches Creek, Ala.;
6741, 3% miles northeast of Brooklyn, Ala.; 6742, Powells
Landing, Sepulga River, Ala.; 7159, 4 miles southeast of
Whatley, Ala.; 7161, 5 miles southeast of Whatley, Ala.

Jackson formation: 7227, Water Valley, Ala.; 6463, Jack-
son, Miss.; 6471, Garlands Creek, Miss.

Barnwell formation: 7755, Stevens pottery, Ga.

Nonion inexcavatum (Cushman and Applin)
Plate 11, figures 5-8

Nonionine advene Cushman var, inexcavate Cushman and
Applin, Am. Assoc. Petroleum Geologists Bull,, vol. 10,
p. 182, pl. 10, figs. 18, 19, 1926.
Nonion inezcavatum Ellisor, Am. Assoc. Petroleum Geologists
* Bull,, vol. 17, no, 11, pl. 2, fig. 7, 1933.
Nonion inexcavatwm (Cushman and Applin) var. Ellisor, op.
cit., pl. 7, figs. 10a, b.

Test of medium size, circular in side view, biconvex,
periphery subacute, 12 to 15 chambers in the last-
formed coil in adults, distinct, slightly inflated; su-
tures very slightly curved, very slightly if at all
depressed ; umbilical region at each side of the test
occupied by a slightly projecting knob of clear shell
material, with the area toward the aperture from this
knob covered with a pustulose ornamentation, espe-
cially marked in adults; aperture at the base of the
last-formed chamber. Maximum breadth 0.85 mm.

This was originally described as a variety of Nonion
advenwm (Cushman), but a study of the more numer-
ous specimens of the present series seems to show that
it is specifically different. In adults there are traces
in the last two or three chambers of retral processes,
making the relation to E7phidéium very marked.

The type specimens are from the upper Eocene of
Texas, 4 miles east of Diboll, Angelina County.

Cooper marl: 6321, Baldock, S.C.

Ocala limestone: 1/8, Beck, Ala.

Jackson formation: 6463, Jackson, Miss.; 7227, Water Valley,

Ala. .
Nonion chapapotense Cole

Plate 11, figures 9-13

Nonion chapapotensis Cole, Bull. Am. Paleontology, vol. 14,
no. 53, p. 210 (10), pl. 1, figs. 18, 19, 1928.

Test close-coiled planispirally, the umbilical area on
each side very slightly open, but filled with a central

boss, about which is a narrow, depressed, grooved area,

the outer edge of which is slightly thickened, periph-
ery rounded; chambers distinct, numerous, usually
about 10 in the adult coil, of uniform shape, gradually
increasing in size as added ; sutures distinct, somewhat
limbate, slightly curved, fusing at the inner end into
the thickened ridge at the outside edge of the grooved
area about the umbilical boss; wall of the chamber
smooth, conspicuously perforate; aperture along the
base of the apertural face in the median line. Diam-
eter 0.40 mm ; thickness 0.20 mm.

" This species was described by Cole from the Eocene
Chapapote formation of Mexico. In the Eocene mate-
rial of the present paper it shows considerable varia-
tion, with many intermediate stages between the
forms with an open umbilicus and those with a large
boss.

Ocala limestone: 3966, 2 miles south of Perry, Ga.; 6726,
Claiborne, Ala.; 6738, 634 miles north of Brooklyn, Ala.; 7161,

5 miles southeast of Whatley, Ala.; 1/8, Beck, Ala.
Jackson formation: 6472, 6473, Yazoo City, Miss.

Nonion micrum Cole
Plate 11, figures 14, 15

Nonion micrus Cole, Bull. Am. Paleontology, vol. 14, no. 51,
p. 22, pl. 5, fig. 12, 1927; vol 14, no. 53, p. 211 (11),
1928. :
Weinzierl and Applin, Jour. Paleontology, vol. 8, p. 400,
pl. 43, figs. 6a—c, 1929.
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Test small, compressed, bilaterally symmetrical,
periphery subacute; chambers distinct, somewhat in-
volute, rapidly increasing in size as added, about 6
making up the adult coil, sutures distinct, depressed,
slightly curved; wall smooth, finely perforate; aper-
ture median, at the base of the apertural face of the
chamber, with a slight lip. Diameter 0.25-0.32 mm;
thickness 0.10-0.13 mm.

This species has been recorded from the Claiborne
Focene of Mexico and Texas. It seems to occur in
the Jackson but is evidently very rare.

Jackson formation: 6646, Hays Chapel, Wayne County, Miss.

Nonion whitsettense (Cushman and Applin)
Plate 11, figures 16-18

Nonioninag whitsetiensis Cushman and Applin, Am. Assoc, Pe-
troleum Geologists Bull,, vol, 10, p. 183, pl. 10, figs.
4-6, 1926. .

Nonion whitsettensis Ellisor, Am. Assoc. Petroleum Geologists
Bull,, vol. 17, no. 11, pl. 2, fig. 14, 1933.

Test much compressed, sides nearly parallel, the
periphery broadly rounded; chambers long, narrow,
distinct, usually 9 in the adult coil; sutures very
strongly curved, especially in the later portion, slightly
depressed; wall smooth; aperture a very narrow,
elongate slit at the base of the apertural face. Maxi-
mum diameter 0.50 mm; thickness 0.10~0.12 mm,

The type specimens of this species came from the
Whitsett beds (Frio clay) of the Jackson of Texas,
from Ohio and Red River well 2, Tyler County, at a
depth of 330 feet, where it is very common and holds
its characters very closely. There seem to be occa-
sionally traces of what may be retral processes, but
they are not definite. The species has not been found
in the collections from the more easterly portion of the
Gulf Coastal Plain. '

Genus NONIONELLA Cushman, 1928
Nonionella hantkeni (Cushman and Applin)

Plate 12, figures 1, 2

Nonionina hantleni Cushman and Applin, Am. Assoc. Petro-
leum Geologists Bull., vol. 10, p. 182, pl. 10, figs. 10, 11,
1926. ;
Nonionella hantkeni Ellisor, Am. Assoc. Petroleum Geologists
Bull,, vol. 17, no. 11, pl. 2, fig. 9, 1933.
Pullenia elongaté Hantken, Magy. kir. £6ldt. int. Bvkonyve,
p. §0, pl. 10, fig. 10, 1875 (1876) ; K. ungar. geol. Anstalt
Mitt. Jahrb., vol. 4, p. §9, pl. 10, fig. 10, 1875 (1881).
Test somewhat longer than broad, consisting of
numerous chambers, as many as 12 in the last-formed
coil, periphery broadly rounded, the umbilical region
slightly exposed, showing the inner ends of the earlier
chambers; sutures distinct, very slightly and evenly
curved ; wall smooth; aperture arched in the base of
the apertural face of the last-formed chamber. Maxi-
mum length, 0.60 mm.

62330—36——3

Type specimen from Ohio and Red River well 2,
Tyler County, Tex., at a depth of 2,330 feet.

In the regions east of Texas this species is appar-
ently replaced by the following variety.

Nonionella hantkeni (Cushman and Applin) var. spissa
Cushman

Plate 12, figures 6a—c

Nonionella hantkeni (Cushman and Applin) var. spissa Cush-
man, Contr. Cushman Lab. Foram. Research, vol. 7, p. 58,
pL 7, figs. 13a—c, 1931. .
Ellisor, Am. Assoc. Petroleum Geologists Bull., vol. 17, no.
i1, pl. 2, figs. 10, 12, 1933. ’

Variety differing from the typical form in the much
thicker test and the usually smaller number of cham-
bers. Some of the broader specimens are close to the

-typical in outline, but there is a very considerable

amount of variation in any large series of specimens.
The typical form occurs in the Eocene of Texas, but
the material from regions to the east seems all to
belong to the variety.

Holotype (no. 371677, U.S.N.M.) from Cooper marl,
station 11863, Berkeley County, S.C.

Cooper marl: 11861, steep bluff on west side of Biggin
Creek, Berkeley County, S.C.; 11863, three-fourths mile west
of Old Biggin Church, Berkeley County, S.C.; 11862, 1 mile
west of Givhans, Dorchester County, S.C.; 11857, 1 mile south
of Moncks Corner, Berkeley County, S.C.

Ocala limestone: 6754, Choctawhatchee River at State line,
Ala.-Fla.; 6755, Choctawhatchee River above State line, Ala.;
6720, three-fourths mile north of Drewry, Ala.; 6724, 6725, 6726,
6727, Claiborne, Ala.; 6730, Double Branches Creek, Ala.; 6741,
31, miles northeast of Brooklyn, Ala.; 6742, Powells Landing,
Sepulga , River, Ala.; 1/7, 1 mile east of Beck, Ala.; 1/8,
Beck, Ala.

Jackson formation: 6463, Jackson, Miss.; 6471, Garlands
Creek, Miss.

Nonionella jacksonensis Cushman
Plate 12, figures 3, 4

Nonionella jocksonensis Cushman, Contr. Cushman Lab. Foram.
Research, vol. 9, p. 10, pl. 1, figs. 23a—c, 1933.

Test longer than broad, periphery rounded, ventral
side involute and the chambers extending over the um-
bilical region, dorsal side with the chambers ending at
the umbilical region; chambers distinct, about 8 in the
final whorl, becoming increasingly elongate in the
adult, the inner end of the final chamber extending
across the umbilical area nearly to the periphery on
the ventral side, inflated; sutures distinct, slightly if
at all depressed; wall smooth, finely perforate; aper-
ture peripheral at the base of the apertural face, low.
Length 0.35 mm ; breadth 0.20 mm ; thickness 0.10 mm,

Holotype (no. 871678, U.S.N.M.) from Ocala lime-
stone, station 6726, Claiborne, Ala.

This species resembles some of the forms often as-
signed to Nonionella turgida (Williamson), but the
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general shape is different, and the chambers of our
species are broader and usually fewer.

Cooper marl: 5531, Charleston, S.C.

Ocala limestone: 5567, 6726, 6727, Claiborne, Ala.; 6738, 6%
miles north of Brooklyn, Ala.; 6741, 3%, miles northeast of
Brooklyn, Ala.

Genus ELPHIDIUM Montfort, 1808
Elphidium texanum (Cushman and Abplin)
Plate 12, figures 5a-c

Polystomelle texana Cushman and Applin, Am. Assoc. Petro-
leum Geologists Bull, vol. 10, p. 184, pl. 10, figs. 7-9,
1926.

Test nearly circular in outline, the periphery
broadly rounded, slightly umbonate; chambers dis-
tinct, usually 11 in the adult coil, of nearly uniform
size; sutures distinct, slightly depressed, strongly

curved, retral processes only slightly developed; wall.

smooth ; aperture a low arched slit at the base of the
ventral face of the last-formed chamber. Diameter
0.45 mm ; thickness 0.20 mm.

The type specimens of this species came from the
Jackson Eocene from Ohio and Red River well 2,
Tyler County, Tex., at a depth of 537 feet.

The retral processes are not highly developed, and
young specimens are difficult to distinguish from
Nonion. It has not been recorded from the area east
of Texas. Specimens were collected by Alexander
Deussen in outcrop material of the Jackson group in
a bluff on Atascosa Creek near the old Whitsett ranch
house in Atascosa County, Tex., U.S.G.S. station 6148.

Family CAMERINIDAE
Genus ASSILINA D’Orbigny, 1826
Assilina floridensis (Heilprin)
Nummulites floridensis Heilprin, Acad. Nat. Sci. Philadelphia
Proc. for 1884, pp. 321, 322, text fig., 1885.
Operculing floridensis Cushman, U.S. Geol. Survey Prof. Paper
128, p. 130, pl. 20, fig. 12, 1921.

Test planispiral, much compressed, composed of 3
or 4 coils, gradually increasing in breadth; chambers
very numerous, 30 or more in the last-formed coil of
the adult, the length about five times the height, some-
what irregular in size, each chamber very gradually

increasing in size toward the greatest height, which is.

near the periphery; sutures slightly curved at first but
gradually increasing in convexity in the adult; the
height of the coil not increasing, and in the specimens
there is actually a decrease, indicating senescence
toward the end of the development. Maximum diam-
eter 8.00 mm.

This species probably belongs in the genus Assilina
of D’Orbigny. The outer whorls are not involute;
otherwise it is close to Camerina.

Ocala limestone: 3636, Spring Hill schoolhouse, 6 miles
north of Alachua, Fla.; 3684, Pemberton Ferry (now Croom),
Hernando County, IFla., the type locality; 3686(?), Martin,
Fla.

Genus OPERCULINA D'Orbigny, 1826
Operculina cookei Cushman

Operculina. cookei Cushman, U.S. Geol. Survey Prof. Paper
128, p. 127, pl. 18, figs. 1, 2, 1921,

‘Test planispiral, much compressed, composed of 214
to 3 coils rapidly increasing in breadth ; chambers very
numerous, 28 to 32 in the last-formed coil, fairly con-
stant in size and shape, in the adult the length of the
chamber 10 to 12 times the height, each chamber grad-
ually widening toward the center or slightly beyond
the center; sutures starting in a slightly tangential
curve that rapidly increases in convexity toward the
periphery, near which it bends back at a sharp angle,
joining the peripheral margin of the test; surface of
the test in the umbonal region with numerous rounded
bosses irregularly placed, the sutures in the last-
formed coil ornamented by raised ridges, in the earlier
part broken into separate knobs and bosses, toward the
lIater part fused into continuous, raised ridges; sur-
face of the chambers between the sutures somewhat
concave, smooth, translucent. Length of adult speci-
mens as much as 10.00 mm.

Ocala limestone: 7116, Flint River near Oakfield, Ga., the

type locality ; 3626(?), 414 miles southwest of Philema, Ga.
Jackson formation : 6458, Moodys Branch, Jackson, Miss.

Operculina ocalana Cushman

Operculine ocalane Cushman, U.S. Geol.
128, p. 129, pl. 19, figs. 4, 5, 1921,

Survey Prof. Paper

Test planispiral, much compressed, composed of
2 to 8 coils, the last with 16 to 18 chambers; sutures
raised, confluent in the center, somewhat rounded,
the area between concave and smooth; chambers 3 to
4 times as long as wide; central area of the test umbo-
nate; periphery somewhat raised by a thickening
in which the raised sutures terminate. Maximum
length 6.00 mm.

Ocala limestone: 3626, 414 miles southwest of Philema, Ga.;
3760, half a mile south of Tivola, Ga.; 3387, Red Bluff, Flint
River, Ga.; 3390, 7097, Bainbridge, Ga.; 7123, Flint River, 4%
miles below Blue Spring, Ga.; 7126, Flint River, 81 to
9 miles below Newton, Ga.; 7127, a quarter of a mile below
Normans Ferry, Flint River, Ga.; 4965, half a mile southwest
of Fort White, Fla.; 6785, three-fourths of a mile south of
Herlongs, Fla.; 7337, Suwannee River above Florida Railway,
Fla.; 7348, Suwannee River 1% miles ahove Troy Springs,
Fla.; 7849, Suwannee River half a mile below Fort McComb,
Fla.; 6747, Steamboat Point, Sepulga River, Ala., the type
locality.

Operculina vaughani Cushman
Operculing vaughani Cushman, U.S. Geol. Survey Pro; Paper
128, p. 128, pl. 19, figs. 6, 7, 1921.

Test planispiral, much compressed, composed of
about 3 coils rapidly increasing in breadth; chambers
numerous, 20 to 22 in the last-formed coil, fairly con-
stant in size and shape, in the adult the length of the
chamber 5 to 6 times the height, each chamber grad-
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ually increasing in height from the proximal end to
the maximum height near the distal end; sutures usu-
ally starting from the proximal end in a nearly
straight radial line and keeping so for about one-third
the length, then gently rounded backward toward the
periphery, near which the rate of curvature is abruptly
increased. Length of adult specimens 7.00-8.00 mm.

Ocala limestone: 8617, Muckafoonee Creek, Albany, Ga.;
7115, Flint River near Warwick, Ga.; 7117, Flint River, Lee
County, Ga.; 7119, Flint River 16 miles above Albany, Ga.;
7120, Flint River at Albaliy, Ga.; 7237, half a mile east of
Huguenen Ferry, Crisp County, Ga.

Operculina mariannensis Vaughan

Operculing mariannensis Vaughan, Florida Geol. Survey 19th
Ann, Rept., p. 158, pl. 1, figs. 1-4, 1928.

Vaughan gives the following description:

Test small, compressed, thin. Diameter from outer edge of
aperture through the center 2.00 mm; diameter at right angle
to preceding 1.70 mm ; thickness through the center about 0.30
mm, but only about half as thick outside the central area.

The number of chambers in the last coil is 11 or 12. The
chamber walls are marked externally by costae and rather
coarse granules, as shown in the figures. At the center there
is a knob which is larger than the costal granulations, its
diameter ranging between 0.10 and 0.20 mm.

There are almost 4 coils in a specimen 2.00 mm in diameter.
The chamber walls curve rather uniformly and bend backward
near the periphery.

Operculing mariannensis is closely related to 0. ocalanae
Cushman, with which it is associated and from which it is
distinguished by its more delicate test and its smaller number
of chambers. The number of chambers in even small specimens
of 0. ocalana is between 16 and 18, whereas in 0. mariannensis
the number is between 11 and 13. The costae corresponding to
the chamber walls in O. ocalena are usually sinuous and not
regularly curved as in O. mariannensis, and their sides slope.
The intercostal areas in 0. mariannensis arve flatter and more
sharply bounded. The center of the test of 0. ocalana is more
conical than in 0. mariennensis,

Vaughan described this species from ¢ Chipola
River below wagon bridge east of Marianna, Fla.,
lowest bed of Ocala limestone exposed ” at that local-
ity ; collected by C. Wythe Cooke and D S. Mossom
(U.S.G.S. station 6768).

Genus OPERCULINELLA Yabe, 1918
Operculinella willcoxi (Heilprin)

Nummulites willcoxi Heilprin, Acad. Nat. Sci. Philadelphia
Proc. for 1882, p. 191, text figs. 1, 2, 1882; idem for
1884, pp. 321, 322, text figs. 1, 2, 1885.

Operculina willcoxi Cushman, U.S. Geol. Survey Prof. Paper
128, p. 129, pl. 20, figs. 9-11, 1921.

Test planispiral, nearly involute, especially in the
young, compressed, about 5 coils in the adult, 35 to
45 chambers in the last-formed coil; sutures raised,
irregularly curved, somewhat wavy near the middle,
central part of the test umbonate. Diameter about
8.00 mm.

Ocala limestone: 322, Newmansville, Fla.; 329, Padlock, Fla.;
4965, half a mile southwest of Fort White, Fla.; 6790, Alachua,

Fla.; 6804, Ocala, Fla.; 6805, Oakhurst quarry, Ocala, Fla.;
6808, Martin, Fla.; 6817 Fort White, IMa.; 7337, Suwannee
River above Florida Railway, Fla.

Genus HETEROSTEGINA D’Orbigny, 1826
Heterostegina ocalana Cushman

Heterostegina ocalana Cushman, U.S. Geol. Survey Prof. Paper
128, p. 130, pl. 21, figs. 15-18, 1921.

Test broadly complanate, central portion thickest,
biconvex, rapidly thinning to the periphery, which is
rounded; central portion with irregularly radial
costae fusing near the base of the convex portion with
the raised ribs of the sutures; in well-preserved speci-
mens the lines between the chambers often marked by
raised ribs, giving that portion of the test a reticulate
appearance. Maximum length 8.00 mm.

\

Ocala limestone: 322, Newmansville, Fla.; ‘365, Johnsons
Sink, Levy County, Fla.; 380, near Gainesville, Fla.; 3174,
Edgar, Fla.; 3685, Martin, Fla.; 5030, Ocala, Fla.; 6785, three-
fourths of a mile south of Herlongs, Fla.; 6787, 2 miles north
of High Springs, Fla.; 6789, Alachua, Fla.; 6804, Ocala, Fla.;
6805, Oakhurst quarry, Ocala, Fla.; 6808, Martin, Fla.; 6810, 1
mile northwest of Newberry, Fla.; 6812, 14 miles south of
Newberry, Fla., the type locality ; 6814, 1% miles northwest of
Newberry, Fla.; 6817, Fort White, Fla.; 7338, Dowling Springs,
Fla.; 7341, Blanfmd Fla.; 7365, Pmeola Fla.; 7367, Wiltiow
Smk, Fla.; 7098, Red Bluff, Flint River, Ga.

Heterostegina ocalana Cushman var. glabra Cushman

Heterosteging ocalana Cushman var. glabre Cushman, U.S.
~ Geol. Survey Prof. Paper 128 p. 131, plL. 21, fig. 19, 1921,
Variety differing from the typical form mainly in
the smoother surface of the test.
Ocala limestone: 7345, Suwannee River 214 miles above
Branford, Fla.; 7348, Suwannee River 114 miles above Troy

Springs, Fla., the type locality; 7349, Suwannee River half a
mile below Fort McComb, Fla.

Family HETEROHELICIDAE

Genus SPIROPLECTOIDES Cushman, 1927
Spiroplectoides curta Cushman

Plate 12, figures 7a, b
Spiroplectoides curta Cushman, Contr. Cushman Lab. Foram.
Research, vol. 9, p. 11, pl. 1, figs. 24a, b, 1933.

" Test minute, about three times as long as broad, only
slightly compressed in the later biserial portion, early
planispiral portion much compressed, sides of the test
nearly parallel; chambers distinct, slightly inflated,
usually four pairs in the biserial portion, periphery in
the later chambers broadly rounded; sutures distinct,
very slightly if at all depressed, nearly at right angles
to the periphery; wall distinctly perforate, otherwise
smooth ; aperture narrow on the terminal face, median.
Length 0.25 mm ; breadth 0.10 mm ; thickness 0.06 mm.

Holotype (no. 371543, U.S.N.M.) from Cooper marl,
station 11857, Berkeley County, S.C., where the species
is common. It was not found in any of the other
samples examined.
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This is a very short, stout species of this genus and
evidently has a restricted range. The planispiral early

portion consists of about a single complete coil, and

the chambers show best when the specimen is wet.

Cooper marl: 11857, 1 mile south of Moncks Corner, Berkeley
County, S.C.

Genus PLECTOFRONDICULARIA Liebus, 1903
Plectofrondicularia .cf. P. vaughani Cushman
Plate 12, figures 8, 9

There are but two specimens of smooth, broad
Plectofrondicularia in all the Eocene material ex-
amined. These are both from the Cooper marl. One
of these shows the early chambers fairly well when
wet and seems to show that both probably belong to
this species, described from the Alazan clays of
Mexico.

Cooper marl: 5531, Charleston, S.C.; 11861, steep bluff on
west side of Biggin Creek, Berkeley County, S.C.

Plectofrondicularia trinitatensis Cushman and Jarvis
Plate 12, figure 10
Piectofrondicularia trinitatensis Cushman and Jarvis, Contr.
Cushman Lab. Foram. Research, vol. 5, p. 11, pl. 2, fig.
16, 1929. ! '

Test elongate, sides nearly parallel except at the
initial end, which is slightly tapering, initial end sub-
acute ; chambers in the earliest portion biserial, quickly
becoming uniserial in all the later development, nu-
merous, increasing in height as added, early ones with
the sutures sloping to the sides and the chambers
much broader than high, in the adult the sutures
more nearly transverse and the chambers becoming
higher than broad; sutures slightly depressed, dis-
tinct ; wall ornamented by several distinct, low, sharp
costae, continuous from the initial to the apertural
end, one at each periphery with 4 or 6 on each side
of the test and occasionally another in the median
line; aperture elliptical. Maximum length 1.00 mm
or slightly more; breadth 0.18 mm ; thickness 0.08 mm.

This species was originally described from the
Eocene Mount Moriah beds.of the Vistabella quarry,
Trinidad. :

The specimens from the Cooper marl have been
compared with the holotype and seem to be identical.

Cooper marl: 11861, steep bluff on west side of Biggin Creek,

Berkeley County, S.C.; 11857, 1 mile south of Moncks Corner,
Berkeley County, S.C.

Plectofrondicularia cookei Cushman
Plate 12, figures 11, 12
Plectofrondicularia cookei Cushman, Contr. Cushman’ Lab.
' Foram. Research, vol. 9, p. 11, pl. 1, fig. 26, 1933,

Test elongate, tapering, much compressed, slightly
keeled, early chambers biserial, later ones uniserial;
chambers distinct, especially the later ones, earlier ones
somewhat obscured by the ornamentation of the wall,
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the uniserial ones extending back farther and farther
at the sides as added ; sutures of the later portion dis-
tinct and slightly depressed, somewhat limbate
throughout; wall of the earlier one-third or one-half
ornamented by ‘/very distinct, sharp longitudinal
costae, as many as 15 in some specimens, later portion
of the test smooth; aperture elliptical, terminal.
Maximum length 2.00 mm ; diameter 0.15-0.25 mm.
Holotype (no. 371679, U.S.N.M.) from Cooper marl,
Cooper River, S.C. .
This species resembles some of those described by
Reuss and by Karrer from the Miocene and Oligocene
of Europe and the Philippines, but it differs from all
of them. It is abundant at several stations in the
Cooper marl but was not found in the other Jackson
material examined. The biserial chambers can be
observed only when the specimen is wet or mounted
in balsam or other transparent media. Some speci-
mens are much wider than those shown in the figures.

Cooper marl: 5531, Charleston, S.C.; 11861, steep bluff on

“west side of Biggin Creek, Berkeley County, S.C.; 11863,

three-fourths of a mile west of Old Biggin Church, Berkeley
County, S.C.; 11857, 1 mile south of Moncks Corner, Berkeley
County, S.C. '

Genus NODOGENERINA Cushman, 1927

Nodogenerina cooperensis Cushman
Plate 12, figure 13
Nodogenerina cooperensis Cushman, Contr. Cushman Lab.
Foram, Research, vol. 9, p. 11, pl. 1, fig. 27, 1933,

Test small, slender, tapering, final chamber usually
the largest but occasionally reduced somewhat in size,
uniserial throughout, or the initial end showing traces
of a triserial arrangement; chambers distinct, sub-
globular or slightly pyriform, the greatest diameter
slightly below the middle; sutures distinct, much de-
pressed; wall very finely spinose; aperture terminal,
circular, with a very short neck and distinct but nar-
row lip. Length 0.75 mm ; diameter 0.13 mm.

Holotype (no. 871680, U.S.N.M.) from Cooper marl,
1 mile south of Moncks Corner, Berkeley County, S.C.,
where it is abundant. This is a small but distinctive
species with its finely spinose surface. The basal por-
tion of the chamber is not cut under as distinctly as in
some of the other species of the genus, and the neck is
very short.

Cooper marl: 6319, Ingleside, S.C.; 11857, 1 mile south of
Moncks Corner, Berkeley County, S.C.

Family BULIMINIDAE
Genus BULIMINELLA Cushman, 1911
~Buliminella alabamensis Cushman

Plate 13, figures 6a, b

Buliminella alabamensis Cushman, Contr. Cushman Lab.
’ Foram. Research, vol. 2, p. 32, pl. 4, figs. 8a, b, 1926.

Test small, obovate, broadest in front view slightly
above the middle, initial end pointed, apertural end
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broadly rounded, somewhat obliquely truncated, whole
test of 114 to 2 coils; chambers fairly distinct, not in-
flated ; sutures distinct but not depressed; apertural
face with a very large open area somewhat broaden-
ing toward the base, which reaches to at least the
middle of the test; wall very thin and transparent.
Length 0.22 mm. .

This species differs from others of the genus in the
peculiar large open area on the apertural side of the
test, broadening toward the base, which reaches to or
below the middle line of the test. The apical end is
acute. It is very distinct from the species recorded
from the lower Oligocene.

Juckson formation: 7227, Water Valley, Choctaw County,
Ala., type locality.

Genus BULIMINA D’Orbigny, 1826
Bulimina jacksonensis Cushman

Plate 138, figures 7-9

Buliming jaclksonensis Cushman, Contr. Cushman Lab. Foram.

Research, vol. 1, pt. 1, p. 6, pl. 1, figs. 6, 7, 1925.

Cushman and Applin, Am. Assoc. Petroleum Geologists
Bull,, vol. 10, p. 168, pl. 7, figs. 8a, b, 1926,

Howe and Wallace, Louisiana Dept. Cunservation Geol.
Bull. 2, p. 59, pl. 11, fig. 5, 1932. -

Bllisor, Am. Assoc. Petroleum Geologists Bull,, vol. 17, no.
11, pl. 7, fig. 5, 1933.

Test elongate, tapering, the initial end acute,
broadly rounded at the apertural end and in adults
somewhat contracted ; chambers numerous, fairly dis-
tinct; sutures not depressed; surface ornamented by
very prominent longitudinal costae, usually 6 to 8,
platelike, much raised above the general surface, con-
tinuous from the apical end to the base of the last-
formed chamber in adults; the outer margin in well-
preserved specimens serrate; aperture elongate.
comma-shaped. Maximum length 1.40 mm.

This species is evidently the ancestor of the species
of the Red Bluff clay, B. sculptilis Cushman. The
Jackson species is larger, the platelike costae higher,
the sutures not depressed, and the costae in well-pre-
served specimens decidedly serrate as each new por-
tion is added in growth. It occurs also in the Alazan
clays of Mexico and the upper Eocene of Texas.

Both species belong to the group represented in the
Eocene of Europe by B. truncana Giimbel, which has
the costae more numerous and less prominent than
in the American species. Related to these is B.
buchiana D’Orbigny, known from the later Tertiary
and in the present oceans. In this species the sculp-
ture is still further reduced, but it is evidently a de-
rivative from ancestral forms such as B. jacksonensis,
B. sculptilis, and B. truncana.

B. jacksonensis is found in: that part of the upper
Eocene Jackson formation -characterized by the
“ Zeuglodon bed ? of station 2687, Cocoa, Ala., which

is representative of offshore conditions. Similar con-
ditions .are indicated in the Texan and Mexican
material,

Cooper marl: Ashley marl works, Dorchester County, S.C.

Ocala limestone: 7378, 134 miles southwest of Inverness,
Fla.; 7159, 4 miles southeast of Whatley, Ala.; 1/38, 314 miles
north of Grove Hill, Ala.; 1/43, 114 miles southwest of Perdue
Hill, Ala.

Jackson formation: 2637, Cocoa, Ala.; 7203, 31, miles south-
east of Cullomburg, Ala.; 6457, 114 miles south of Shubuta,
Miss. ; 6646, Hays Chapel, Wayne County, Miss.-

Bulimina jacksonensis Cushman var. cuneata Cushman

Plate 13, figures 10, 11

Bulimina jacksonensis Cushman var. cuneeta Cushman, Contr. .
Cushman Lab. Foram. Research, vol. 2, p. 35, 1926.

Variety differing from the typical in the larger num-
ber of costae (10 to 12), the more tapering form, and
especially the very serrate character of the edge of the
costae. Length 1.00 mm.

This variety, which is distinct from the typical form,
has been found at only two stations but occurs abun-
dantly at the Alabama station.

Cooper marl: 11857, 1 mile south of Moncks Corner, Berkeley
County, S.C.

Jackson formation: 7220, half a mile southeast- of Melvin,
Ala., type locality. .

Bulimina cooperensis Cushman

Plate 13, figures 12-14

Bulimina cooperensis Cushman, Contr. Cushman Lab. Foram.
Research, vol. 9, p. 12, pl. 1, figs. 32a, b, 1933.

Test elongate, tapering, 2% to 3 times as long as
wide, greatest breadth toward the apertural end;
chambers distinct, inflated, considerably overlapping;
sutures deep, distinct; wall of the basal half of the
chambers with platelike costae ending in sharp points,
the initial end of the test often with a spine; aperture
elongate with a slightly depressed border. Length
0.40-0.50 mm ; breadth 0.18-0.20 mm.

Holotype (no. 371684, U.S.N.M.) from Cooper marl,
station 11857, Berkeley County, S.C.

This belongs in the general group of Bulimina in-
flata but is quite different from the typical form of
that species in the Pligcene of Italy. It was common
at the type station but not found at any other in the
material examined.

Cooper marl : 11857, 1 mile south of Moncks Corner, Berkeley
County, S.C.

Bulimina ovata D’Orbigny

Plate 13, figures 15, 16

Bulimina ovate D’Orbigny, Foraminiféres fossiles du bassin
tertiaire de Vienne, p. 185, pl. 11, figs, 13, 14, 1846.

Test narrowly ovate in front view, circular or nearly
so in end view, the apex broadly rounded; chambers



36 UPPER EOCENE FORAMINIFERA OF THE SOUTHEASTERN UNITED STATES

elongate, distinct, slightly inflated; sutures distinct,
slightly depressed; wall smooth; aperture Darrow,
with a platelike tooth visible in Well preserved speci-
mens. Length 0.35-0.50 mm; breadth 0.15-0.18 mm.

The specimens from the Cooper marl are very close
indeed to those figured by D’Orbigny from the Vienna
Basin.

Possibly the specimen figured from the Eocene Ohio
and Red River well 2, Tyler County, Texas at a depth
of 1,056 feet,* may belonO' here.

Cooper marl: 11861, steep bluff on west side of Biggin
Creek, Berkeley County, S.C.

Genus VIRGULINA D’Orbigny, 1826
Virgulina dibollensis Cushman and Applin
Plate 14, figures 1-3

Virgulina dibollensis Cushman and Applin, Am. Assoc. Petro-
leum Geologists Bull,, vol. 10, p. 168, pl. 7, figs. Ta-c,
1926.

Howe, Jour. Paleontology, vol. 2, p. 175, 1928.
Howe and Wallace, Louisiana Dept. Conservation Geol.
Bull. 2, p. 66, pl. 11, fig. 1, 1932,

Test much compressed, very slender, tapering, about
414 times as long as broad, the whole test twisted
through about 180°, initial end rounded, greatest
breadth at about three-quarters of the length from the
initial end; periphery rounded; chambers distinet,
15 or more, early ones spiral, later ones biserial, the
last three chambers making up half the test; sutures
oblique, distinct, shfrhtly depressed; wall thm, punc-
tate, the punctae in longitudinal rows; aperture elon-
gate, elliptical. Length, 0.60 mm; maximum breadth,
0.12-0.15 mm.

This is a much slenderer species than V. schreiber-
siana Czjzek, from the Vienna Basin. It has many
more chambers, and the ornamentation of punctae
arranged in linear series is distinctive.

The type specimens were from Haynes well 1, near
Burkeville, Newton County, Tex., at a depth of 3,175
to 3,270 feet.

Ocala limestone: 6722, three-fourths mile northwest of Mon-
roeville, Ala.; 6730, Double Branches Creek, Ala.; 6741, 3%
miles northeast of Brooklyn, Ala.

Virgulina recta Cushman
Plate 14, figures 4a, b

Virgulina secta Cushman, Contr. Cushman Lab. Foram. Re-
search, vol. 9, p. 12, pl. 1, figs. 81a, b, 1933.

Virgulina sp.?, Cushman, U.S. Geol. Survey Prof. Paper ‘129,
p. 92, pl. 16, figs. 2, 3, 1922,

Test elongate, not much compressed, tapering at
the initial end, sides for the remainder of the test
nearly parallel, apertural end broadly truncate; cham-
bers distinct, high, 6 biserial ones making up the
larger part of the test; sutures distinct, slightly de-

2 Cughman, J°A., and Applin, E. 'R., Am. Assoc. Petroleum Geolo-
gists Bull, vol. 10, pl. 7, figs. 10, 11, 1926.

pressed, nearly at right angles to the periphery; wall
smooth ; aperture rather broad and large for the genus.
Length 0.55 mm ; breadth 0.15 mm ; thickness 0.08 mm.

Holotype (no. 371544, U.S.N.M.) from Cooper marl,
station 11857, 1 mile south of Moncks Corner, Berk-
eley County, S.C.

This is the same as the species figured without name
from the Byram marl of Mississippi. It resembles
somewhat Virgulina mexicana Cole, from the Guaya-
bal formation of Mexico, but specimens of that species
examined show a smaller, much more delicate and
more compressed form. '

Cooper marl: 11861, steep bluff on west side of Biggin
Creek, Berkeley County, 8.C.; 11863, three-fourths mile west
of Old Biggin Church, Berkeley County, S.C.; 11862, 1 mile

west of Givhans, Dorchester County, S.C.; 11857, 1 mile south
of Moncks Corner, Berkeley County, S.C.

Genus BOLIVINA D’Orbigny, 1839
Bolivina attenuata Cushman

Plate 14, figure 5

Bolivine attenuate Cushman, Contr. Cushman Lab. Foram.
Research, vol. 2, p. 30, pl. 4, fig. 4, 1926.

Test very strongly compressed, broad, rapidly in-
creasing in width with newly added chambers, in the
type specimen abott as broad as long; central portion
slightly thickened; chambers comparatively few, dis-
tinct, elongate, curved backward strongly, the inner
end of each with a slight backward-pointing projec-
tion; sutures very distinct, limbate, the periphery of
the chamber with a slight+keel continuous with the
suture; earliest chambers with a reticulate ornamen-
tation, later ones smooth. Length 0.40 mm.

This species has a very broad test, much broader
than any of the others of the upper Eocene except
perhaps Bolivina frondea Cushman, which it resembles
in no other particular. The early ornamentation is
suggestive of B. caelata Cushman, and the later por-
tion with its peculiar backward-projecting inner por-
tion of the chamber is somewhat like B. jacksonensis
Cushman.

Ocala limestone: 1/43, 11 miles southwest of Perdue Hill,
Ala., the type locality.

’

Bolivina caelata Cushman var.

At two stations in the deeper-water deposits of the
upper Eocene there are numerous specimens of a form
of Bolivina caelata Cushman which more closely re-
semble var. byramensis than the typlcal form of the
species.

All these forms are related to Bolivina reticulata
Hantken, from the Eocene of Europe, but have a more
carinate, thinner test. A similar form occurs in the
Alazan clays of Mexico.

Ocala limestone: 1/38, 31 miles north of Grove Hill, Ala.;
1/43, 135 miles southwest of Perdue Hill, Ala.
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Bolivina gardnerae Cushman

Plate 14, figures 6, 7
Bolivina cf. B. punctate Cushman, U.S. Geol. Survey Prof.
Paper 133, p. 19, pl. 2, Ag. 1, 1923.
Boliving gerdnerae Cushman, Contr, Cushman Lab. Foram.
Research, vol. 2, p. &1, pl. 4, figs. 7Ta, b, 1926.

Test elongate, compressed, slightly tapering from
the rounded initiai end, periphery rounded, test
broadly oval in transverse section, sides nearly par-
allel; chambers numerous, slightly inflated, distinct;
sutures distinct, depressed; wull coarsely perforate,
without a definite arrangement of the perforations;
aperture elongate. Maximum length 0.46 mm.

Bolivina gardnerae occurs also in the lower Vicks-
burg. It is more compressed, shorter, sind broader
than B. gracilis, described next, and the perforations
have no definite arrangement.

Ocala limestone: 7719, Spring Mill Branch, Jenkins County,
Ga., the type locality ; 6742, Powells Landing, Sepulga River,

Ala.; 7159, 4 miles southeast of Whatley, Ala.; 1/38, 314
miles north of Grove Hill, Ala.

Bolivina gracilis Cushman and Applin
Plate 14, figures 8-10

Bolivine gracilis Cushman and Applin, Am. Assoc. Petroleum
Geologists Bull,, vol. 10, p. 167, pl. 7, figs. 1, 2, 1926.
Howe and Wallace, Louisiana Dept. Conservation Gecl.
Bull. 2, p. 57, 1932.

Test small, slender, slightly curved, very little com-
pressed, composed of numerous chambers, distinct,
slightly inflated; sutures distinct, oblique, slightly
depressed; wall coarsely perforate, the perforations
often falling into a linear arrangement lengthwise of
the test; aperture comma-shaped, with a slight trace
of a lip. Maximum length 0.45 mm.

Bolivina gracilis is one of the group of elongate
punctate or perforate species represented by B. punc-
tata D’Orbigny. Its nearly circular transverse sec-
tion distinguishes it from B. gardnerae, described
above. It was originally described from the upper
Eocene, 4 miles east of Diboll, Angelina County, Tex.

Qcala limestone: 6722, three-fourths of a mile northwest
of Monroeville, Ala.; 1/38, 3% miles north of Grove Hill, Ala.

Jackson formation: 7227, Water Valley, Ala.; 6472, 6473,
Yazoo City, Miss.

Bolivina jacksonensis Cushman and Applin
Plate 14, figures 11-13

Bolivina sp.? Cushman, U.S. Geol. Survey Prof. Paper 133,
p. 19, pl. 3, fig. 2, 1923.
Bolivina jacksonensis Cushman and Applin, Am. Assoc. Pe-
troleum Geologists Bull,, vol. 10, p. 167, pl.'7, figs. 3, 4,
1926.
Howe and Wallace, Louisiana Dept. Conservation Geol.
Bull. 2, p. 59, pl. 11, fig. 11, 1932.
Milisor, Am. Assoc. Petroleum Geologists Bull, vol. 17,
o, 11, pl. 3, fig. 3, 1933.

Test much compressed, thickest along the median
line, periphery slightly keeled or with the keel want-

ing; chambers numerous, distinct, both the median and
peripheral portions extending backward; sutures dis-
tinct, slightly depressed; wall thin, translucent,
smooth, very finely punctate ; aperture elongate. Max-
imum length 0.50 mm. _

This is the species figured in the first reference given
above. The specimen was from the Red Bluff clay, the
lowest formation of the Oligocene of Mississippi and
Alabama. The species is common at numerous sta-
tions in the upper Eocene of the Coastal Plain of the
United States and Mexico. It is related to Bolivina
mississippiensis Cushman, of the Oligocene Byram
marl. The type specimens are from Haynes well 1,
near Burkeville, Newton County, Tex., at a depth of
8,175 to 3,270 feet.

Cooper raarl: 11861, steep bluff on west side of Biggin Creek,
Berkeley Cvunty, S.C.; 6321, Baldock, S.C.

Ocala limestone: 7719, Spring Mill Branch, Jenkins County,
Ga.; 6725, 6726, 6727, Claiborne, Ala.; 6730, Double Branches
Creek, Ala.; 6740, mouth of Robinsons Mill Creek, Ala.; 1/8,
Beck, Ala.; 1/38, 314 miles north of Grove Hill, Ala.; 1/43,
13 miles southwest of Perdue Hill, Ala. )

Jackson formation: 7203, 814 miles southeast of Cullomburg,
Ala.; 7227, Water Valley, Ala.; 6457, 114 miles south of Shu-
buta, Miss.; 6463, Jackson, Miss.; 6471, Garlands Creek, Miss.

Bolivina jacksonensis Cushman and Applin var. striatella
Cushman and Applin

Plate 14, figures 14-18
v
Bolivina jacksonensis Cushman and Applin var. siriatella
Cushman and Applin, Am, Assoc. Petroleum Geologists
Bull,, vol. 10, p. 167, pl, 7, figs. 5, 6, 1926.
. Bllisor, Am. Assoc. Petroleum Geologists Bull,, vol.. 17, no,
11, pl. 3, fig. 4, 1933.

Variety differing from the typical form in having
the early portion with a number of very fine longi-
tudinal costae, without a definite carina; sutures in the
median portion limbate.

This variety is known from the upper Eocene of the
Coastal Plain of the United States and Mexico. The
type specimens were found 4 miles east of Diboll,
Angelina County, Tex.

Cooper marl: 11861, steep bluff on west side of Biggin
Creek, Berkeley County, S.C.; 11863, three-fourths. mile west
of Old Biggin Creek, Berkeley County, S.C.; 11862, 1 mile
west of Givhans, Dorchester County, -S.C.; 11857, 1 mile south
of Moncks Corner, Berkeley County, S.C.; 6321, Baldock, S.C.

Ocala limestone: 6742, Powells Landing, Sepulga River, Ala.;
7159, 4 miles southeast of Whatley, Ala.; 7161, 5 miles south-
east of Whatley, Ala.; 1/38, 314 miles north of Grove Hill,
Ala.; 1/43, 114 miles southwest of Perdue Hill, Ala.

Jackson formation: 6457, 114 miles south of Shubuta, Miss.;
6463, Jackson, Miss.; 6471, Garlands Creek, Miss.; 6646, Hays
Chapel, Wayne County, Miss.

Bolivina spiralis Cushman
Plate 15, figures 1, 2

Bolivina spiralis Cushman, Contr. Cushman Lab. Foram. Re-
search, vol. 2, p. 31, pl. 4, figs. 6a, b, 1926.

Test small, only slightly compressed, spirally

twisted, periphery rounded; chambers numerous, dis-
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tinct, last 5 chambers making up half of the test;
sutures strongly depressed, distinct; wall in the earlier
chambers roughened and slightly spinose, later ones
coarsely punctate. Length 0.50 mm.

This species in some respects resembles the Recent
Indo-Pacific B. tortuosa H. B. Brady but is much
less compressed and has a roughened exterior, almost
spinose in the young.

Cooper marl: 6319, Ingleside, S.C., the type locality; 11862,

1 mile west of Givhans, Dorchester County, S.C.; 11857, 1
mile south of Moncks Corner, Berkeley County, S.C.

Genus LOXOSTOMUM Ehrenberg, 1854

Loxostomum dalli (Cushman)

Plate 15, figure 3

Bifarina doelli Cushman, Contr. Cushman Lab. Foram. Re-
search, vol. 2, p. 31, pl. 4, figs. 5a, b, 1926.

Test slightly compressed, elongate, slightly tapering
from the rounded initial end, apertural end truncate;

chambers few, distinct, inflated, especially toward the

apertural end; sutures distinct, compressed; wall or-
namented with numerous fine but sharp costae on the
earlier two-thirds, the last-formed chambers smooth,
finely punctate; aperture becoming terminal in the
adult, elliptical or elongate oval. Maximum length
0.55 mm. )

This is a beautifully ornamented species occurring
at only two stations. The later chambers place the
species in the genus Loxostomum, having the aperture
terminal and the chamber occupying the entire width
of the test. '

Jackson formation: 7220, half a mile southeast of Melvin,

Ala., the type locality.
Ocala limestone: 1/38, 3% miles north of Grove Hill, Ala.

Genus REUSSELLA Galloway, 1933
Reussella eocena (Cushman)

Plate 15, figures 4, 5
Reussia eocenai Cushman, Contr. Cushman Lab. Foram. Re-
search, vol. 9, p. 13, pl.- 1, fig. 25, 1933.

Test short and broad, pyramldal three-sided, Wldest
above the middle, triangular in transverse sectlon, the
sides in the adult deeply concave, in the young stages
nearly flat; angles in the young sharp, in the adult
becoming thick and rounded; surface smooth; aper-
ture at the inner border of the last-formed chamber.
Maximum length 0.80 mm.

Holotype (no. 371545, U.S.N.M.) from Ocala lime-
stone, station 7365, Pineola, Fla,

This species differs from the two common Vicksburg
species, Reussella rectimargo (Cushman) and R. spi-
nulosa (Reuss) var. glabrata (Cushman), in the short,
broad form and especially the much deeper concavity
of the sides and the rounded angles. It seems to be
most abundant in the shallower-water phase, such as is
represented by the Ocala limestone.

In its very early stages the sides are flat and sug-
gest Reussella spinulosa (Reuss) ; later it assumes the
form of var. glabrate (Cushman) but in its adult
characters becomes very broad, with deeply concave
sides. The early stages might easily be confused with
the other forms mentioned, but the adult is distinctive.

Cooper marl: 6321, Baldock, S.C.

Ocala limestone: 7097, Bainbridge, Ga.; 7098, Red Bluff,
Flint River, Ga.; 7099, half a mile above Red Bluff, Ga.; 7127,
a quarter of a mile below Normans Ferry, Flint River, Ga.;
7130, Flint River, 114 miles below Red Bluff, Ga.; 7189, Rich
Hill, Ga.; 3629, Alachua County, Fla.; 6768, Marianna, Fla.;
6785, three-fourths mile south of Herlongs, Fla.; 6790, Alachua,
Fla.; 6799, Alachua Sink, Gainesville, Fla.; 6804, Ocala, Fla.;
6805, Oakhurst quarry, Ocala, Fla.; 6807, Zuber, Fla.; 6808,
Martin, Fla.; 6812, 114 miles south of Newberry, Fla.; 7194,
Marianna, Fla.; 7338, Dowling Springs, Fla.; 7345, Suwannee
River 214 miles above Branford, Fla.; 7348, Suwannee River
1%, miles above Troy Springs, Fla.; 7349, Suwannee River half
a mile below Fort McComb, Fla.; 7355, 3 miles northwest of
Levyville, Fla.; 7364, 1% miles west of Croom, Fla.; 7365,
Pineola, Fla.; 7366, Anthony, Fla.; 7378, 114 miles southwest
of Inverness, Fla.; 1/48, Duncan, Fla,; 6719, three-fourths mile
north of Drewry, Ala.; 6722, three-fourths mile northwest of
Monroeville, Ala.; 6725, Claiborne, Ala.; 6730, Double Branches
Creek, Ala.; 6738, 6% miles north of Brooklyn, Ala.; 6740,
mouth of Robinsons Mill Creek, Ala.; 6746, Ward’s sawmill,
Sepulga River, Ala.; 6754, Choctawhatchee River at State line,
Ala.-Fla.; 6755, Choctawhatchee River above State line, Ala.;
6756, Choctawhatchee River 3% miles below Geneva, Ala.;
7159, 4 miles southeast of Whatley, Ala.; 7161, 5 miles south-
east of Whatley, Ala.; 1/8, Beck, Covington County, Ala.; 1/21,
Covington County, Ala.; 1/25, 1 mile east of Harts Bridge, Ala.

Jackson formation: 6463, Jackson, Miss.; 6471, Garlands
Creek, Miss. .

Reussella rectimargo (Cushman)

Verneuilina rectimergo Cushman, U.S. Geol. Survey Prof.
Paper 129, p. 127, pl. 29, figs. 4, 5, 1922; Prof. Paper
133, p. 21, 1923,

Test elongate, triangular in cross section, early por-
tion tapering, adult portion with the sides nearly
parallel and straight; chambers numerous, arranged
triserially ; sutures not depressed, often slightly lim-
bate; sides of the test flattened or very slightly con-
cave; peripheral angles rounded; apertures slightly
elongate at the base of the inner margin of the last-
formed chamber; wall ﬁnely punctate. Length 1.00
mm or less.

- With the one exception noted below, Reussella recti-
margo has been found only in the Vicksburg Oligo-
cene. It is related to R. sculptilis and R. eocena, de-
scribed in this paper.

Ocala limestone: 1/7, 1 mile east of Beck, Ala.’

Reussella sculptilis (Cushman)
Plate 15, figures 6, 7

Verneuilina sculptilis Cushman, Contr. Cushman Lab. Foram.
Research, vol. 2, p. 34, pl. 5, fig. 3, 1926.

Test somewhat longer than broad, pyramidal, three-
sided, widest at about two-thirds its length, triangular
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in transverse section, sides flattened or even slightly
convex, apical-end tapering, in well-preserved speci-
mens ending in a short point, angles of the test acute;
wall sculptured, the sutural lines strongly raised, the
central line of each side of the test marked by a
strongly raised costa; aperture on the inner border of
the last-formed chamber. Maximum length 0.50 mm.

This is a beautifully sculptured species. The apical
end is prolonged into a short spine.

Ocala limestone: 1/39, Pea River at Geneva, Ala,

Genus UVIGERINA D'Orbigny, 1826
Uvigerina alata Cushman and Applin
Plate 15, figures 8-10

Uvigerina alate Cushman and Applin, Am. Assoc. Petroleum
Geologists Bull,, vol. 10, p. 176, pl. 8, figs. 11-13, 1926.
Bllisor, Am. Assoc. Petroleum Geologists Bull, vol. 17,
no. 11, pl. 8, figs. 11, 12, 1933.

Test elongate, about twice as long as broad; cham-
bers distinct and inflated ; sutures distinct, depressed ;
wall ornamented with a few very prominent, thin,
high, platelike costae, usually extending posteriorly
beyond the limits of the chambers; apertural end of
the last-formed chamber truncate, with a very short,
cylindrical neck somewhat set down into a depression
in the chamber wall. Maximum length 0.75 mm;
breadth 0.30-0.35 mm.

Type specimens from Jackson group in Ohio and
Red River well 2, Tyler County, Tex., at a depth of
1,056 feet.

Uvigerina cocoaensis Cushman

Plate 15, figures 11-13

Uvigerina cocoaensis Cushman, Contr. Cushman Lab. Foram.
Research, vol. 1, p. 68, pl. 10, fig. 12, 1925,
Cushman and Applin, Am. Assoc. Petroleum Geologists
Bull, vol. 10, p. 174, pl. §, fig. 15, 1926.
Ellisor, Am. Assoc. Petroleum Geologists Bull,,
no. 11, pl. 3, fig. 13, 1933.

Test of medium size for the genus, elongate, fusi-
form, greatest width slightly above the middle, pe-
riphery very slightly lobulate; chambers rather few,
inflated, evenly rounded; sutures slightly depressed;
wall ornamented with coarse longitudinal costae, not
usually confluent with those of the chambers above or
below, becoming lower and less conspicuous in later
chambers, the last-formed chamber in the adult usually
smooth, about 12 to 16 costae in the complete circum-
ference in the widest region; wall finely punctate;
apertural end with a short cylindrical neck and phia-
line lip. Maximum length 0.80 mm; width 0.30-0.35
mm.

This species is nearest to U. jacksonensis, of the
lower Eocene, but is somewhat smaller, more slender,
and has fewer costae. It is especially characteristic
of the Jackson horizon and occurs in the upper Eocene
of Texas, in the Ohio and Red River well 2, Tyler

vol. 17,

County, at a depth of 1,056 feet, and in the Alazan
clays of Mexico. The type specimen is from Cocoa,
Ala.

Ocala limestone: 6720, three-fourths mile north of Drewry,
Ala.; 7159, 4 miles southeast of Whatley, Ala.; 1/38, 3% miles .
north of Grove Hill, Ala.; 1/43, 1% miles southwest of
Perdue Hill, Ala.

Jackson formation: 2637, Cocoa, Ala.; 7203, 3% miles south-
east of Cullomburg, Ala.; 6457, 114 miles south of Shubuta,
Miss. ; 6646, Hays Chapel, Wayne County, Miss.

Uvigerina cookei Cushman, n. sp.
Plate 15, figures 14-16

Test of large size for the genus, elongated, sub-
cylindrical, slightly fusiform, greatest width above
the middle, periphery slightly lobulate; chambers nu-
merous, inflated, evenly rounded; sutures slightly de-
pressed; wall ornamented with sharp, low, longitu-
dinal costae, in part confluent with those above and
below, usually reduced on the last-formed chamber,
about 24 to 30 costae in the complete circumference
in the widest region; wall finely punctate; apertural
end with a very short cylindrical neck and wide phia-
line lip. Makimum length 1.20 mm; width 0.835-0.40
mm. '

Holotype (no. 371546, U.S.N.M.) from Ocala lime-
stone, station 1/38 314 miles north of Grove Hill,
Ala,

This species is the largest of those of the upper Eo-
cene; the costae are very numerous but not highly
developed, and the neck is very short and stout for
the size of the test. It is related to such species as
U. tenuistriata Reuss and may be the ancestral form
of the living U. peregrina var. bradyaena Cushman of
our eastern coast.

Castle Hayne marl: 5611, Wilmington, N.C.

Cooper marl: 6319, Ingleside, S.C.; Ashley marl works, Dor-
chester County, S.C.

Ocala limestone: 7719, Spring Mill Branch, Jenkins County,
Ga.; 7237, half a mile east of Huguenen Ferry, Crisp County,
Ga.; 6706, Oven Bluff, Tombighee River, Ala.; 6720, three-
fourths of a mile north of Drewry, Ala.; 1/21, Covington
County, Ala.; 1/38, 3%, miles north of Grove Hill, Ala.; 1/48,
114 miles southwest of Perdue Hill, Ala.

Jackson formation: 7203, 314 miles southeast of Cullomburg,
Ala.

Uvigerina dumblei Cushman and Applin

Plate 15, figure 17

Uvigerina dumblei Cushman and Applin, Am. Assoc. Petroleum
Geologists Bull., vol. 10, p. 177, pl. 8, fig. 19, 1926,

Test large, periphery rounded, the sides nearly par-
allel for most of its length, nearly twice as long as
broad; chambers distinct; sutures slightly depressed;
wall ornamented by very numerous fine longitudinal
costae, often 10 to 12 to a single chamber, extending
backward, making the sutures crenulate; the apertural
end with a slightly projecting cylindrical neck. Max-
imum length 1.00 mm.
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Type specimens from Haynes well 1, near Burke-
ville, Newton County, Tex., at a depth of 3,175 to
3.270 feet.

Uvigerina gardnerae Cushman
Plate 15, figures 18, 19

Uvigerina gardnerae Cushman, in Cushman and Applin, Am.
Assoc. Petroleum Geologists Bull, vol. 10, p. 175, pl. §,
figs. 16, 17, 1926.
Howe and Wallace, Louisiana Dept. Conservation Geol.
Bull. 2, p. 63, pl. 12, fig. 6, 1932. )

Test of medium size for the genus, much elongated,
slender, early portion fusiform, later portion with
the chambers somewhat loosely arranged, periphery
somewhat lobulate; chambers numerous, inflated, es-
pecially the later ones, earlier ones with the basal end
of the chambers tending to overhang the preceding
ones; wall ornamented with longitudinal costae in the
earlier portion, the costae not confluent with those of
chambers above or below, costae later tending to
break up into lines of spines, and the later portion
of the test in adults generally hispid, over 20 costae
in the complete circumference before breaking into
spines; apertural end with a slightly tapering sub-
cylindrical neck and slight phialine lip. Maximum
length 0.80 mm; width 0.25 mm. . .

This species can hardly be confused with any other
of the upper Eocene species of the Coastal Plain. Its
characters of ornamentation and the slender form
distinguish it from all but U. ocalena, which can be
identified by the very small size and the triangular
shape of the later chambers.

Uvtgerina gardnerae is related to and probably the
ancestral form of the living U. auberiana D’Orbigny.

Besides the following records for the eastern and
Gulf Coastal Plain, U. gardnerae occurs in the upper
Eocene of Texas and in the Alazan clays of Mexico.
The type specimens are from Ohio and Red River
well 2, Tyler County, Tex., at a depth of 1,056 feet.

Cooper marl: Ashley marl works, Dorchester County, S.C.

Ocala limestone: 7378, 114 miles southwest of Inverness,
TFla.; 6706, Oven Bluff, Tombigbee River, Ala.; 7159, 4 miles
southeast of Whatley, Ala.; 1/26, Drewry, Ala.; 1/3S, 3%
miles north of Grove Hill, Ala.

Jackson formation : 7203, 3% miles southeast of Cullomburg,
Ala.; 7227, Water Valley, Ala.; 6457, 114 miles south of Shu-
buta, Miss.; 6463, Jackson, Miss.; 6646, Hays Chapel, Wiyne
County, Miss.

Uvigerina gardnerae Cushman var. texana Cushman and
Applin

Plate 15, figure 20

Uvigerine gardneraec Cushman var. texane Cushman and Ap-
plin, Am. Assoc. Petroleum Geologists Bull,, vol. 10, p.
175, pl. 8, fig. 18, 1926.
Howe and Wallace, Louisiana Dept. Conscrvation Geol.
Bull. 2, p. 64, pl. 12, figs. 3, 9, 1932.
Ellisor, Am. Assoc. Petroleum Geologists Bull.,, vol. 17, no.
11, pl. 3, fig. 15, 1933.

Variety differing from the typical form in being
much more elongate; the later portion is somewhat
less in diameter than the earlier part. Length 0.60
mm; breadth 0.20 mm. :

This variety occurs in the upper Eocene of Texas
but has not been recognized from the eastern portion
of the Coastal Plain. The type specimens came from
a depth of 1,056 feet in Ohio and Red River well 2,
Tyler County, Tex.

Uvigerina glabrans Cushman

Plate 15, figure 21

Uvigerina glabrans Cushman, Contr. Cushman Lab. Foram.
Research, vol. 9, p. 13, pl. 1, fig. 28, 1933.

Test of medium size for the genus, elongated, sub-
cylindrical, or slightly fusiform, greatest width usu-
ally below the middle, periphery only slightly lobu-
late; chambers comparatively few, inflated, evenly
rounded ; sutures very slightly depressed ; wall smooth,
or with faint traces of costae near the initial end,
finely perforate; apertural end truncate, with a short
delicate cylindrical neck and phialine lip, the neck
often broken. Maximum length, 0.75 mm; width,
0.30-0.35 mm.

Holotype (no. 371686, U.S.N.M.) from Jackson
formation, station 7203, 314 miles southeast of
Cullomburg, Ala.

This is the only smooth species of the Coastal Plain
upper Eocene. It is related to U. cocoaensis and is
usually found associated with that species but in fewer
numbers. It is also related to certain of ‘the living
species of the western Atlantic, usually referred to
U. canariensis D’Orbigny.

Cooper marl: 11861, steep bluff on west side of Biggin Creek,
Berkeley County, S.C.; 11862, 1 mile west of Givhans,
Dorchester County, S.C. ,

Ocala limestone: 7159, 4 miles southeast of Whatley, Ala.;
1/26, Drewry, Ala.; 1/38, 314 miles north of Grove Hill, Ala.;
1743, 114 miles southwest of Perdue Hill, Ala.

Jackson formation : 7203, 334 miles southeast of Cullomburg,
Ala.

Uvigerina jacksonensis Cushman
Plate 16, figures 1-3

Uvigerinag jocksonensis Cushman, Contr. Cushman Lab. Foram.
Research, vol. 1, p. 67, pl. 10, fig. 13, 1925.
Howe and Wallace, Louisiana Dept. Conservation Geol.
Bull. 2, p. 65, pl. 12, figs. 7, 8, 1932.

Test large for the genus, stout, broadly fusiform,
greatest width at about the middle, periphery slightly
lobulate; chambers rather few, inflated; sutures
somewhat depressed, basal part of chamber not con-
spicuously overhanging, evenly curved; wall orna-
mented with coarse longitudinal costae, in the early
portion usually limited to the individual chamber, in
the adult portion usually becoming confluent with
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those of the adjacent chambers above and below, outer
edge of the costae entire; about 18 to 22 costae in the
complete circumference in the widest region; wall
rather coarsely punctate; apertural end with a ten-
dency in the last-formed chamber to lose or reduce the
costae, with a cylindrical neck of medium length and
phialine lip. Maximum length 0.90 mm; width
0.45 mm.

Uvigerina jacksonensis is a larger, stouter species

than U. yazooensis. The costae, although nearly as
numerous, seem to be much fewer on account of the
larger size of the test. It seems to be characteristic
of the middle part of the upper Eocene represented by
the “Zeuglodon bed” of the Jackson formation,
U.S.G.S. station 26387. It is not found in any numbers
in the eastern material representing the shallower
phase of the Ocala limestone, being replaced there by
Angulogerina ocalana, which is closely related to
Angulogerina occidentalis Cushman, a specles of shal-
low, warm waters of the Tortugas region and else-
where, which also occurs in the Miocene of Florida.
Uvigerina jacksonensis occurs also in the Alazan
clays of Mexico.

Cooper marl: 6319, Ingleside, S. C.; Ashley marl works, Dor-
chester County, S.C.

Ocala limestone: 7719, Spring Mill Branch, Jenkins County,
Ga.; 6730, Double Branches Creek, Ala.; 7159, 4 miles south-
cast of Whatley, Ala.; 1/26, Drewry, Ala.; 1/38, 314 miles
north of Grove Hill, Ala.; 1/43, 114 miles southwest of Perdue
Hill, Ala.

Jackson formation: 2637, Cocoa, Ala.; 7203, 314 miles south-
east of Cullomburg, Ala.; 6457, 11, miles south of Shubuta,
Miss. ; 6646, Hays Chapel, Wayne County, Miss.

Uvigerina topilensis Cushman

Plate 16, figure 4

Uwvigerina topilensis Cushman, Contr. Cushman Lab. Foram.
Rescarch, vol. 1, p. 5, pl. 1, figs. 58, b, 1925.
Cushman and Applin, Am. Assoc. Petroleum Geologists
Bull, vol. 10, p. 176, pl. 8, fig. 14, 1926.
Bllisor, Amn, Assoc. Petroleum Geologists Bull.,,
11, pl. 8, fig. 14, 1933.

Test generally fusjform, broadest in the middle,
initial and apertural ends both rounded; chambers
irregularly spiral, inflated; sutures distinct, de-
pressed ; wall ornamented with a very few costae, pro-
gressively decreasing in height toward the apertural
end of the test and usually continuous from one cham-
ber to another, the last-formed chamber usually
smooth; wall finely punctate, the costae on the earli-
est portion sometimes projecting backward into plate-
like processes; aperture with a very narrow cylin-
drical neck. Length 0.70 mm; breadth 0.30 mm.

This species, described from the upper Eocene
clays of Mexico, occurs in the upper Eocene of Tesas
at a depth of 1,056 feet in Ohio and Red River well
2, Tyler County

vol. 17, no.

Uvigerina yazooensis Cushman

Plate 16, figures 5, 6

Uvigerina yazooensis Cushman, Contr. Cushman Lab. I‘oram
Research, vol. 9, p. 13, pl. 1, fig. 29, 1933.

Test small, elongate, fusiform, greatest width to-
ward the apertural end, periphery strongly lobulate;
chambers numerous, inflated; sutures strongly de-
pressed, the basal portion of the chamber overhanging
the preceding ones; wall ornamented with sharp, lon-
gitudinal costae, limited to the individual chamber,
those preceding the suceeding chambers not usually
in the same line, the outer edge of the costae often
serrate, about 22 to 26 costae in the complete circum-
ference in the widest region; wall rather coarsely
punctate; apertural end with a short, narrow cylin-
drical neck and phialine lip. Maximum length 0.70
mm; width 0.28 mm.

Holotype (no. 371549, U.S.N.M.) from Jackson for-
mation, station 7220, half a mile southeast of Melvin,
Ala.

This species is distinct from the others of the upper
Eocene of the Coastal Plain in the sharp costae, lim-
ited to the individual chambers, the very deeply in-

" dented sutural regions making a very lobulate pe-

riphery. There is apparently no tendency for the
costae to become obsolete in the last-formed chambers.

Uvigerina yazooensis is apparently the direct an-
cestral form of some of the species now living in the
eastern Atlantic, espetially U. peregrina Cushman.
This Recent species has occurred below the 100-fathom
mark only twice in a large number of stations from
which it is recorded.

Cooper marl: 11861, steep bluff on west side of Biggin
Creek, Berkeley County, S.C.; 11868, three-fourths of a mile
west of Old Biggin Church, Berkeley County, S.C.; 11862, 1
mile west of Givhans, Dorchester County, S.C.; 11857, 1 mile
south of Moncks Corner, Berkeley County, S.C.

Jackson formation: 7220, half a mile southeast of Melvin,
Ala.; 6472, Yazoo City, Miss.; 6463, Jackson, Miss.

Genus ANGULOGERINA Cushman, 1927

Angulogerina ocalana Cushman

Plate 16, figures 7, 8

Angulogerina ocalene Cushman, Contr. Cushman Lab. Foram.
Research, vol. 9, p. 14, pl. 1, fig. 30, 1933.

Test small for the genus, elongate, fusiform, pe-
riphery very slightly lobulate, somewhat triangular
in section, the angles rounded, especially in the early
portion; wall ornamented with numerous very fine,
slightly raised costae, the outer edge broken into a
finely serrate line; apertural end with the chambers
somewhat loosely arranged, the costae less prominent
or nearly wanting, the chambers more definitely tri-
angular, angles sharper; apertural end extended into
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a short neck with a slight lip. Maximum length 0.35
mm; width 0.15 mm.

Holotype (no. 3871550, U.S.N.M.) from upper
Eocene at station 7719, Spring Hill Branch, Jenkins
County, Ga.

This is probably the ancestral form of 4. byramen-
sts Cushman, so abundant in the Byram marl of the
lower Oligocene, and these are again ancestra] forms
of the Miocene and living 4. occidentalis Cushman
of the shallow water of the Florida region.

A. ocalana occurs in the lower part of the upper

Eocene close to the “ Scutella bed ” in the western -

part of the area, which probably represents shallower
conditions than the succeeding members. It is also
found in the Ocala limestone or its equivalent in the
shallower phase of the eastern part of the area. In
the Alazan clays of Mexico it occurs very sparingly.

Cooper marl: 11861, steep bluff on west side of Biggin
Creek, Berkeley County, S.C.; 11863, three-fourths mile west
of Old Biggin Church, Berkeley County, S.C.; 11862, 1 mile
west of Givhans, Dorchester County, S.C.; 11857, 1 mile south
of Moncks Corner, Berkeley County, S.C.

Ocala limestone: 7237, half a mile east of Huguenen Ferry,
Crisp County, Ga.; 7719, Spring Mill Branch, Jenkins County,
Ga.; 7378, 114 miles southwest of Inverness, Fla.; 6724, Clai-
borne, Ala.; 6740, mouth of Robinson Mill Creek, Ala.; 6756,
Choctawhatchee River 31, miles below Geneva, Ala.; 7161,
5 miles southeast of Whatley, Ala.; 1/33, 71, miles northwest
of Geneva, Ala.; 1/39, Pea River at Geneva, Ala.; 1/48, Dun-
can, Fla.

Jackson formation: 6471, Garlands Creek, Miss.

Angulogerina cooperensis Cushman, n. sp.
N Plate 16, figures 9a, b

Test small, slender, initial end tapering to a sharp
point, triangular in section throughout, periphery
slightly keeled at the three angles; chambers distinct
in the later part but not inflated or loosely arranged,
strongly angled; sutures distinct, very slightly if at
all depressed ; wall ornamented with longitudinal cos-
tae, usually broken at the sutures, last chambers often
becoming 'somewhat smooth; aperture with a short
neck and a distinct lip. Length 0.40-0.45 mm ; breadth
0.18-0.20 mm. '

Holotype (no. 371551, U.S.N.M.) from Cooper marl,
station 11863, three-fourths of a mile west of Old
Biggin Church, Berkeley County, S.C.

This is distinct from Angulogerina ocalana in the
angular test throughout, 4. ocalane having very
rounded, inflated chambers in the early series. In
A. ocalana the last chambers are very loosely arranged
in the adult; in 4. cooperensis they are fairly compact
throughout. The costae of 4. ocalana are finer and
more NUMErous.

Cooper marl: 11863, three-fourths of a mile west of Old

Biggin Church, Berkeley County, S.C.; 11857, 1 mile south of
Moncks Corner, Berkeley County, S.C.

Genus TRIFARINA Cushman, 1923

Trifarina bradyi Cushman var. advena Cushman
Plate 16, figures 10a, b

Trifarina braedyi Cushman var. advena Cushman, Contr. Cush-
man Lab, Foram. Research, vol, 1, pt. 4, p. 87, 1926.

Variety differing from the typical form in being
slightly smaller and stouter, the sides especially being
much less concave, and the carinae of the sides much
less prominent, the surface rougher and the wall
thicker. Length 0.30 mm.

This variety is most nearly allied to 7. brady¢ from
the Pacific Ocean. :

This is apparently the first record of the typical
form of the genus from the Focene. It is a small,
rather easily overlooked form, but has occurred at
several stations in the upper Eocene.

QOcala limestone: 6790, Alachua, Fla.; 6739, 6740, mouth of
Robinsons Mill Creek, Ala.; 1/33, 7% miles northwest of

Geneva, Ala.
Jackson formation: 6463, Jackson, Miss., type locality.

Family ELLIFSOIDINIDAE
Genus PLEUROSTOMELLA Reuss, 1860
Pleurostomella jacksonensis Cushman and Applin
Plate 16, figures 11a—

Pleurostomella jacksonensis Cushman and Applin, Am. Assoc.
Petroleum Geologists Bull, vol. 10, p. 168, pl. 7, figs.
9a~c, 1926.

Test elongate, tapering, broadest at about the
middle of the last-formed chamber, circular in trans-
verse section; chambers comparatively few, alternat-
ing, distinct; sutures slightly depressed; wall marked
by series of depressions in longitudinal lines; aper-
ture of the usual type in this genus. Length 0.50 mm. .

The only record of this species is from the upper
Eocene of the Coastal Plain of Texas. The speci-
mens are from a depth of 3,175 to 3,270 feet in Haynes
well 1, near Burkeville, Newton County.

Family ROTALIIDAE
Genus SPIRILLINA Ehrenberg, 1841
Spirillina vivipara Ehrenberg
Plate 16, figure 12 -

Spirillina viviparae Ehrenberg, Akad. Wiss. Berlin Abh., 1841,

p. 442, pl. 3, fig. 41,

Moebius, Beitrige zur Meeresfauna der Insel Mauritius,
p. 88, pl. §, figs. 1, 2, 1880.

H. B. Brady, Challenger Rept., Zoology, vol. 9, p. 630, pl.
85, figs. 1-5, 1884.

Flint, U.S. Nat. Mus. Rept. for 1897, p. 326, pl. 71, fig. 4,

. 1899, ' ~

Millett, Roy. Micr. Soc. Jour., 1903, p. 693.

Rhumbler, Zool. Jahrb., Abt. Syst., vol. 24, p. 32, pl. 2,
fig. 7, 1906. '

Cushman, U.S. Nat. Mus. Bull. 71, pt. 5, p. 8, pl. 1, figs.
1, 2, fig. 1 (in text), 1915.
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Test planispiral, composed of a few coils not di-
vided into chambers, coils flattened and somewhat
broader in the later portion, both sides somewhat
flattened, the periphery rounded; wall conspicuously
perforate. Diameter of single specimen 0.30 mm.

There is a single specimen from U.S.G.S. station
6725, Ocala limestone, Claiborne, Ala., which probably
can best be referred to this species, although the coils
are not as much flattened as in the Recent specimens,
nor are the perforations as large.

There are specimens of Spirillina also from stations
6726, Claiborne, Ala., and 1/8, Beck, Ala., Ocala lime-
stone, but they are not sufficiently well preserved to
warrant specific determination.

Genus DISCORBIS Lamarck, 1804

Discorbis globulo-spinosa Cushman
Plate 16, figures l4a—c

Discorbis globulo-spinosa Cushman, Contr. Cushman Lab,
Foram. Research, vol. 9, p. 14, pl. 2, figs. 1la-c, 1933.

Test small, ventral side flat, dorsal side strongly
convex, composed of several whorls, last-formed one
with 5 chambers, ventral peripheral angle sharp and
somewhat keeled ; chambers of the early whorls some-
what indistinct, later ones more so, narrow and high,
and inner portion on the dorsal side produced into a
distinct, raised ridge, which often becomes spinose in
the central portion; sutures fairly distinct, slightly
depressed and very oblique on the dorsal side, on the
ventral side nearly radial; wall coarsely perforate
both on the dorsal and ventral sides, ventral side
smooth; aperture a curved, arched opening on the
ventral side of the test, extending in a curve toward
the umbilical area. Diameter 0.30 mm; thickness

0.20-0.25 mm.
Holotype (no. 371553,  U.S.N.M.) from upper
Focene, Jackson, Miss. .

Castle Hayne marl: §611, Wilmington, N.C.

Ocala limestone: 6725, Claiborne, Ala.; 7161, 5 miles south-
east of Whatley, Ala.; 1/28, Claiborne, Ala.

Jackson formation: 7227, Water Valley, Ala.; 6463, Jackson,
Miss.; 6471, Garlands Creek, Miss.

This species is related to those of the Indo-Pacific
region, more especially to some of those described
from the late Tertiary of Australia.

Discorbis hemisphaerica Cushman
Plate 16, figures 13a—c

Discordbis hemisphaericea Cushman, Contr. Cushman Lab,
Foram. Research, vol. 7, p. 59, pl. 7, figs. 14a—c, 1931,
Bllisor, Am. Assoc. Petroleum Geologists Bull, vol. 17,
no. 11, pl. 8, figs. 17, 18, 1933."

Test small, hemispherical, the ventral side flat-
tened, dorsal side strongly convex, composed of sev-
eral whorls, last-formed one with 4 chambers, ventral
peripheral portions rounded; chambers of the early

whorls somewhat covered by a secondary clear
growth, later chambers more distinct, somewhat nar-
rowed, smooth; sutures distinct, oblique, slightly de-
pressed, on the ventral side radial; wall coarsely and
conspicuously perforate, less distinctly so on the ven-
tral side, which is peculiar, as the last-formed whorl
of chambers only partly covers the earlier ones; aper-
ture a curved arched opening on the ventral side of
the test from near the periphery, well back from the
umbilical region, developing a slight raised lip and
apertural face. Diameter 0.35 mm; thickness 0.20-
0.30 mm.

Holotype (no. 371552, U.S.N.M.) from upper Eo-
cene, station 6463, Jackson, Miss.

Ocala limestone: 7161, 5 miles southeast of Whatley, Ala.;
1/7, 1 mile east of Beck, Ala.; 1/8, Beck, Ala.

Jackson formation: 7227, Water Valley, Ala.; 6463, Jack-
son, Miss.; 6471, Garlands Creek, Miss. .

The ventral side of the test is very peculiar in the
slight overlapping of the last-formed whorl, leaving
the earlier chambers exposed in the umbilical region.

Discorbis subaraucana Cushman

Plate 18, figures la-c
Discorbis subaraucana Cushman, Carnegie Inst. Washington
Pub. 311, p. 41, pl. 7, figs. 1, 2, 1922,

Test unequally biconvex, dorsal side somewhat con-
vex, ventral side very slightly convex, flattened, or
even somewhat concave, umbilicate, periphery
rounded, entire except the last part, which may be
very slightly lobulate; chambers about 6 in the adult
whorl, rapidly increasing in size as added, very
slightly inflated ; sutures oblique, curved, earlier ones
strongly limbate; wall smooth, finely but conspicu-
ously perforate; aperture at the umbilical end of the
chamber, with a slight overhanging lip. Diameter
0.50-0.60 mm ; thickness 0.15.—0.20'mm.

This species was described from off the southern
coast of Florida. The types are very close indeed to
the specimen figured here, and they seem specifically
identical. :

Jackson formation: 7220, half a mile southeast of Melvin,
Ala.

Ocala limestone: 7704, 3 miles west of Tarversville, Ga.;

6742, Powells Landing, Sepulga River, Ala.; 1/88, 814 miles
north of Grove Hill, Ala,

Discorbis bulla Cushman
Plate 17, figures 6a—

Discorbis bulla Cushman, Contr. Cushman Lab. Foram. Re-
search, vol. 9, p. 16, pl. 2, figs. 6a—c, 1933.

Test much compressed except at the umbo, which
is distinctly elevated, ventral side convex but umbili-
cate, periphery acute; chambers few, much elongate,
narrow, strongly curved, three completing a whorl,
the last-formed one making up more than half the
periphery; sutures distinct, very strongly curved on
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the dorsal side, somewhat limbate, ventrally slightly
depressed, curved; wall on the dorsal side smooth,
ventrally with traces of radial markings; aperture
opening into the umbilical area. Diameter 0.50-0.60
‘mm; height 0.15-0.18 mm.

Holotype (no. 371554, U.S.N.M.) from U.S.G.S.
station 1/39, Ocala hmestone, Pea River at Geneva,
Ala.

This is a peculiar-shaped species with a very prom-
inent umbo, convex ventral side, and very long curved
chambers. It belongs in the group usually assigned
to Discorbis orbicularis (Terquem).

Ocala limestone: 1/39, Pea River, Geneva, Ala.;

6727, Clai-
borne, Ala. )

Discorbis ocalana Cushman

Plate 16, figures 15a-c
Discorbis ocalana Cushman, Contr. Cushman Eab. Foram. Re-
search, vol. 9, p. 15, pl. 2, figs. 5a~c, 1933.

Test biconvex, dorsal side slightly more convex than
-the ventral, which is slightly umbilicate, periphery
rounded ; chambers usually 5 in the adult whorl, those
of the last whorl distinct, earlier ones obscure, gradu-
ally increasing in size as added, slightly inflated;
sutures gently curved dorsally, ventrally nearly
radial, slightly depressed on both sides; wall thick,
smooth; aperture ventral, toward the umbilicus.
Diameter 0.60 mm ; height 0.20 mm.

Holotype (no. 371555, U.S.N.M.) from Ocala lime-
stone, station 6768, Marianna, Fla.

This is a thick-walled species which occurs in the
Ocala limestone but differs from numerous other
- species of this formation in not being usually well
preserved.

Ocala limestone: 6768, Marianna, Fla.

Discorbis assulata Cushman
Plate 17, figures 1, 2
Discorbis assulata Cushman, Contr. Cushman Lab. Foram. Re-
search, vol. 9, p. 15, pl. 2, figs. 2a~c, 1933.

Test very much compressed, planoconvex, ventral
side flat or concave, dorsal side very slightly convex,
periphery subacute, slightly keeled ; chambers usually
6 in the final whorl, of uniform shape but increasing
rather rapidly in size as added; sutures distinct,
limbate, about evenly curved on the dorsal and ven-

tral sides, the later one or two on the ventral side |

with a liplike projection; wall smooth, finely perfo-
rate; aperture ventral toward the umbilicus beneath
" o slight overhanging lip. Diameter 0.50 mm; height
0.10 mm.

Holotype (no. 37 1556, U.S.N.M.) from U.S.G.S. sta-
tion 3966, Ocala hmestone, 2 miles south of Perry,
Ga.

This is a very thin scalelike species with distinctly
limbate sutures, which are evenly curved on the two
sides.

Ocala limestone: 3966, 2 miles south of Perry, Ga.; 6727,
Claiborne, Ala.; 1/8, Beck, Ala.

Discorbis alabamensis Cushman

Plate 17, figures 3a—c

Discorbis alabamensis Cushman, Contr. Cushman Lab. Foram.
Research, vol. 9, p. 16, pl. 2, figs. 3a—c, 1933.

Test small, unequally biconvex, ventral side slightly
convex, dorsal side more strongly so, periphery
rounded; chambers distinct, usually about 6 in the
final whorl, slightly inflated, of uniform shape, increas-
ing very slightly in size as added, on the ventral side
with the inner end of the chambers lobed ; sutures dis-
tinct, slightly depressed, gently curved; wall smooth;
aperture near the umbilicus, with a slight overhanging
lip. Diameter 0.25 mm; height 0.06 mm.

Holotype (no. 371557, U.S.N.M.) from station 1/8,
Ocala limestone, Beck, Ala.

This is a very small but distinctive species, espe-
cially when seen from the ventral side.

Ocala limestone: 1/8, Beck, Ala.

Discorbis alveata Cushman

Plate 17, figures 4a-c

Discorbis alveata Cushman, Contr. Cushman Lab. Foram. Re-
search, vol. 9, p. 16, pl. 2, figs. 4a—c, 1933.

Test planoconvex, dorsal side raised in a low spire,
ventral side nearly flat, periphery acute and slightly
keeled ; chambers distinct, about 5 in the adult whorl,
of uniform shape, increasing gradually in size as
added, the ventral side with the inner portion broken
up into a series of channels radiating from the um-
bilicus; sutures distinct, slightly limbate on the dorsal
side, strongly curved, flush with the surface, on the
ventral side nearly radial, slightly curved and dis-
tinctly depressed ; wall smooth except for the channel-
ing of the umbilieal area on the ventral side; aperture
narrow, at the umbilical end of the chamber. Di-
ameter 0.35 mm; height 0.12 mm.

Holotype (no. 371558, U.S.N.M.) from U.S.G.S.
station 6471, Jackson formation, Garlands Creek, Miss.

This is a small, distinctive species of few chambers,
one of the main characteristics being the channeling of
the ventral side. It iscommon at the type locwhty

Jackson formation: 6471, Garlands Creek, Miss.

Genus VALVULINERIA Cushman, 1926

Valvulineria jacksonensis Cushman

Plate 18, figures 2é—c
Valvulineria jacksonensis Cushman, Contr. Cushman Lab.
Foram. Research, vol. 9, p. 18, pl. 2, figs. 9a-c, 1933.

Test biconvex, compressed, dorsal side with a very
low spire, ventrally convex toward the periphery, but
depressed at the umbilicus, which is somewhat finely
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papillate, periphery rounded ; chambers distinct, about
8 in the adult whorl, of uniform shape, gradually
increasing in size as added, not inflated ; sutures dis-
tinct, on the dorsal side gently curved, limbate, not
depressed, ventrally nearly straight, oblique, very
slightly depressed; wall smooth; aperture ventral be-
neath the umbilicate lobe of the last-formed chamber.
Length 0.50 mm ; breadth 0.40 mm ; thickness 0.18 mm.

Holotype (no. 371559, U.S.N.M.) from Ocala lime-
stone, U.S.G.S. station 6741, 814 miles northeast of
Brooklyn, Ala.

This is a characteristic species, probably occurring
at more stations than here recorded, but the preserva-
tion of the material does not always allow certain
determination.

Ocala limestone: 7189, Rich Hill, Ga.; 6741, 314 miles north-
east of Brooklyn, Ala.

Genus LAMARCKINA Berthelin, 1881
Lamarckina ocalana Cushman
Plate 17, figures Sa-c

Lamarckina ocalenae Cushman, Contr. Cushman Lab. Foram.
Research, vol. 2, p. 11, pl. 1, figs. 4a—c, 1926.

Test subcircular, periphery slightly lobulate, thin,
slightly biconvex, periphery very thin, slightly keeled,
composed of about 114 coils, 7 chambers in the last-
formed coil; dorsal side smooth and very finely per-
forate, the sutures barely depressed, not limbate;
ventral side flattened or slightly convex, umbilicate,
smooth and highly polished, sutures barely depressed ;
aperture large with a broadly rounded projecting lip:
Diameter about 1.00 mm ; thickness 0.35 mm.

This is the largest of the species of the genus and
may be distinguished by its smooth, unornamented
dorsal surface, tendency to become keeled, and com-
pressed form. :

Ocala limestone: 1/19, near Blue Springs, Jackson County,
Tla.

Lamarckina jacksonensis Cushman

Plate 20, figures 14a—c

Lamarckine jacksonensis Oushman, Contr. Cushman Lab.
TForam. Research, vol. 9, p. 20, pl. 2, figs. 10a-c, 1933.

Test about equally biconvex, periphery acute,
slightly keeled ; chambers about 5 in the adult whorl,
rapidly increasing in size as added, ventrally some-
what inflated; sutures on the dorsal side slightly
curved, very oblique, limbate and raised, on the ven-
tral side curved, either flush with the surface or
slightly depressed ; walls smooth except for the raised
sutures on the dorsal side, on the ventral side smooth
and polished ; aperture a large opening in a deep re-
entrant of the ventral side. ILength 0.45-0.50 mm;
breadth 0.835-0.40 mm ; thickness 0.15 mm.

Holotype (mo. 871571, U.S.N.M.) from U.S.G.S.
station 1/39, Ocala limestone, Geneva, Ala.

This species is most closely related in the shape of
its chambers to Lamarckina ocalana Cushman but dif-
fers from that species in the much more oblique su-
tures, fewer chambers, and less convex form.

Ocala limestone: 1/3Y, west bank of Pea River at Geneva,
Ala,

Genus GYROIDINA D’Orbigny, 1826

Gyroidina soldanii D’Orbigny var. octocamerata Cushman
and G. D. Hanna

Plate 18, figures 4a—c

Gyroidina soldanii D’Orbigny var. octocamerata Cushman and
G. D. Hanna, California Acad. Sci. Proc,, ser. 4, vol. 16,
p. 223, pl. 14, figs. 16-18, 1927.

Cole, Bull. Am. Paleontology, vol. 14, no. 51, p. 29, pl. 2,
figs. 22-24, 1927.

Cushman and Schenck, California Univ. Dept. Geol. Sci.
Bull,, vol. 17, p. 312, pl. 44, figs. 3-5, 1928.

Weinzierl and Applin, Jour. Paleontology, vol. 3, no. 4,
p. 406, 1929.

Cushman and Thomas, Jour. Paleontology, vol. 4, p. 40,
pl. 4, figs. 2, 3, 1930.

Test small, dorsal side flattened, ventral side much
convex, composed of about 3 coils, the last-formed one
consisting of 8 chambers, periphery broadly rounded,
ventral side with the umbilical region strongly de-
pressed; chambers distinct; sutures distinct, slightly
depressed, on the dorsal side somewhat oblique, on the
ventral side radial; wall finely perforate, smooth and
polished; aperture elongate, arched, from the pe- -
riphery at least halfway to the umbilicus along the
ventral border of the last-formed chamber, with a
very slightly developed lip. Length 0.50 mm;
breadth 0.45 mm; thickness 0.35 mm. The 8 cham-
bers and small size are characteristic of all the speci-
mens, and there seems to be very little variation.

The type specimen is from U.S.G.S. station 1/39,
Ocala limestone, Geneva, Ala.

Castle Hayne marl: 5611, Wilmington, N.C.; 8171, Rich-
lands, N.C.

Ocala limestone: 1/21, southeastern Covington County, Ala.;
1/39, Pea River at Geneva, Ala.

This variety occurs also in the Claiborne group, as
well as in the equivalent Eocene of Mexico and Cali-
fornia.

Gyroidina orbicularis D’Orbigny var. planata Cushman,
n, var.

Plate 18, figures 3a-c

Test planoconvex, the dorsal side very flat, the ven-
tral very strongly convex; periphery forming a blunt
angle, the lagt-formed coil either at the same level
as the previous ones or falling slightly below, occa-
sionally rising very slightly above, ventrally distinctly
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umbilicate ; chambers fairly distinct on the dorsal side,

especially those of the last-formed coil, which has 10.

or 11 chambers; in peripheral view with the periphery
broadly rounded, the dorsal angle blunt, the ventral
side strongly curved, sometimes projecting slightly to
form a slight angle ; sutures on the dorsal side oblique,
only those of the last-formed coil distinct; on the ven-
tral side radial and depressed; wall smooth and pol-
ished ; aperture extending from the peripheral angle
nearly to the umbilicus, low, without a lip. Diameter
0.50 mm ; thickness 0.30-0.35 mm.

Holotype (no. 371560, U.S.N.M.) from Cooper marl,
Ingleside, S.C.

Cooper marl: 6319, Ingleside, S.C. (common) ; 11861, steep
bluff on west side of Biggin Creek, Berkeley County, S.C.;
11863, three-fourths of a mile west of Old Biggin Church, Berk-
eley County, S.C.; 11862, 1 mile west of Givhans, Dorchester
County, S.C.; 11857, 1 mile south of Moncks Corner, Berkeley
County, 8.C.

Genus ROTALIA Lamarck, 1804
Rotalia sp.?

Plate 19, figures 1la—c

A fairly large sized species of Rotalia occurs com-
monly in the Ocala limestone. The dorsal side has a
high conical form; the ventral side is flattened. Al-
though this species is common, it is not well preserved,
and it has not been deemed advisable to make a specific
determination.

Ocala limestone: 6812, 114 miles south of Newberry, Alachua
County, Fla. :

Genus EPONIDES Montfort, 1808

Eponides jacksonensis (Cushman and Applin)

Plate 19, figures 4-8

Pulvinuling jacksonensis Cushman and Applin, Am. Assoc. Pe
troleum Geologists Bull., vol. 10, p. 181, pl. 9, figs. 24,
25, 1926.

Test with a fairly high spire, the periphery not
keeled but only slightly rounded, the dorsal side much
more convex than the ventral; chambers numerous, 6
or 7 in the last-formed coil; sutures distinct but on
the dorsal side very oblique, on the ventral side only
slightly curved and somewhat depressed; wall
smooth ; aperture on the ventral side, forming a dis-
tinct angle in the border of the test and extending to
the umbilicus. Diameter 1.00 mm.

The types of this species are from the upper Eocene
4 miles east of Diboll, Angelina County, Tex. It
also occurs in Texas on Tarkiln Creek, half a mile
above the Neches River, Trinity County, and in well
samples. The species is widely distributed in the
upper Eocene of the Coastal Plain of the United
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States eastward from Texas and in the Alazan clays
of Mexico. ’ _

Eponides jacksonensis is related to L. byramensis
Cushman, from the lower Oligocene of the Coastal
Plain, but has more whorls and fewer chambers, as
well as being of smaller size on the average. It is
also related to Z. mexicana Cushman, which has more
chambers and is a much more highly ornamented
form of larger size. All these species are related to
E. haidingeri D’Orbigny, from the Tertiary of
Europe, but are all distinct.

Cooper marl: 5531, Charleston, S.C.; 6321, Baldock, S.C.

Ocala limestone: 7189, Rich Hill, Ga.; 7237, half a mile
east of Huguenen Ferry, Ga.; 7719, Spring Mill Branch, Jen-
kins County, Ga.; 4974, Duncan, Fla.; 6768, Marianna, Fla.;
6790, Alachua, Fla.; 6805, Oakhurst quarry, Ocala, Fla.; 6807,
Zuber, Fla.; 6808, Martin, Fla.; 6815, Clark, Fla.; 7194, Mari-
_anna, Fla.; 6720, three-quarters mile north of Drewry, Ala.;
6738, 6% miles north of Brooklyn, Ala.; 7159, 4 miles south-
east of Whatley, Ala.; 7161, 5 miles southeast of Whatley, °
Ala.; 1/7, 1 mile east of Beck, Ala.; 1/39, Pea River at
Geneva, Geneva County, Ala.; 1/48, Duncan, Fla.

Jackson formation: 7203, 3% miles southeast of Cullom-
burg, Ala.; 6457, 114 miles south of Shubuta, Miss.; 6463,
Jackson, Miss.; 6471, Garlands Creek, Miss.

Some specimens from the Cooper marl of South
Carolina that are referred to this species have a very
low spire and a subacute periphery and may be found
worthy of varietal distinction with further collecting.
They came from the following U.S.G.S. stations:

Cooper marl: 11863, three-quarters mile west of Old Biggin
Church, Berkeley County, S.C.; 11861, steep bluff on west side
of Biggin Creek, Berkeley County, S.C.; 11857, 1 mile south
of Moncks Corner, Berkeley County, S.C.

Eponides carolinensis Cushman, n. sp.

Plate 17, figures 7a—c

Test comparatively large, biconvex, umbonate, pe-
riphery with a rounded thickened margin; chambers
numerous, about 12 in the last-formed coil in the adult,
the last few more distinct than the earlier ones; sutures
indistinct except in the last portion, strongly curved
on the dorsal side, slightly so on the ventral, sometimes
limbate and fusing with the thickened peripheral
margin; wall distinctly perforate, thickened with an
outer heavy wall showing little structure but when
broken away revealing the distinct perforations and
the sutures below; chambers in the thickened speci-
mens ending in a ring of thickened beadlike projec-
tions about the umbilical area, which is also filled to
form a distinct cross; aperture an elongate opening
on the ventral side at the inner margin of the last-
formed chamber, sometimes with a slightly thickened
lip and occasionally with secondary rounded aper-
tures in the apertural face. Diameter 1.85 mm;
thickness 1.15 mm.
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Holotype (no. 871562, U.S:N.M.) from the upper
Eocene Castle Hayne marl, station 5611, Wilmington,
N.C., where the species is common.

It is the largest of the upper Eocene forms of the
Coastal Plain area and is peculiar in the thickened
outer layers, which largely conceal the structures of
the test.

Castle Hayne marl: 5611, Wilmington, N.C.

Eponides cocoaensis Cushman
Plate 19, figures 1, 2
Eponides cocoaensis Cushman, Contr. Cushman Lab. Foram.
Research, vol. 4, p. 73, pl. 10, figs. 2a-c, 1928.

Test planoconvex, dorsal side flattened or very
slightly umbonate, ventral side very strongly convex;
chambers few, usually four in the last-formed coil, the
last one large and occupying nearly half the surface
on the ventral side; periphery subacute or even with
a blunt keel; sutures distinct and depressed, on the
ventral side nearly radiate, on the dorsal curved; wall
in well-preserved specimens rather distinctly perfo-
rate, although the perforations are not coarse, and
occasionally with small spines or papillae scattered
over the surface; aperture elongate, semielliptical, at
about the middle of the inner margin of the chamber
on the ventral side. Diameter 0.50 mm; thickness
0.45 mm.

The type specimens are from the Jackson formation
at station 2637, Cocoa, Ala.

Ocala limestone: 7191, Marianna, Fla.; 7159, 4 miles south-
east of Whatley, Ala. :

Jackson formation: 2637, Cocoa, Ala.; 6457, 114 miles south
of Shubuta, Miss.

Cooper marl: 6321, Baldock, S.C.; 11863, three-fourths mile

west of Old Biggin Church, Berkeley County, S.C.; 11857,
1 mile south of Moncks Corner, Berkeley County, S.C.

Eponides budensis (Hantken) var. planata Cushman, n. var.
Plate 18, figures 6a—c

Test planoconvex, dorsal side moderately convex,
ventral side flat or even slightly concave, periphery
acute, slightly keeled; chambers 5 or 6 in the final
whorl, of uniform shape, gradually increasing in size
as added, not inflated ; sutures on the dorsal side flush
with the surface, strongly oblique, ventrally curved,
and slightly depressed; wall smooth; aperture on the
ventral side midway between the umbilicus and pe-
riphery. Diameter 0.45-0.50 mm; thickness 0.12-
0.15 mm. .

Holotype (no. 371563, U.S.N.M.) from Castle
Hayne marl, station 5611, Wilmington, N.C.

This variety in many respects resembles Hantken’s
species, but that is biconvex, whereas our form is very
decidedly planoconvex or even slightly concave on the
ventral side.

Castle Hayne marl: 5611, Wilmington, N.C.

62330—35——4

Eponides ocalana Cushman

Plate 18, figures Ha-c

Hponides ocalana Cushman, Contr. Cushman Lab. Foram,
Research, vol. 9, p. 17, pl. 2, figs. 7a-c, 1933.

Test comparatively large, strongly planoconvex, pe-
riphery rounded, dorsal side flat, ventral side very
convex; chambers 5 or 6 in the last-formed coil, dis-
tinct; sutures on the dorsal side curved, limbate,
raised above the surface and often connecting with a
raised ridge about the periphery, on the ventral side
slightly depressed, very slightly curved, ending in the
rather large umbilical cavity; wall thick, matte;
aperture a short semielliptical opening near the um-
bilical end of the ventral margin of the chamber.
Length 1.00-1.25 mm; breadth 0.75-0.85 mm; thick-
ness 0.50-0.60 mm.

Holotype (no. 371561, U.S.N.M.) from Ocala lime-
stone at U.S.G.S. station 1/21, Covington County,
Ala. This rather large, heavy-walled species seems to
occur only in the Ocala limestone.

Ocala limestone: 7194, Marianna, Fla.; 1/48, Duncan, Fla.;

1/21, Covington County, Ala.; 1/25, 1 mile east of Harts
Bridge, Ala.; 1/26, Drewry, Ala.

Eponides pygmaea (Hantken)
Plate 19, figures 9a-c

There are rare specimens from the upper Eocene
Jackson group north of Whitsett, Live Oak County,
Tex., one of which is here figured and which may be
referred to the above-named species of Hantken.
These have already been noted elsewhere.!* They
have not occurred in the material from the eastern
part of the region.

Eponides minima Cushman

Plate 19, figures 3a—

Eponides minima Cushman, Contr. Cushman Lab. Foram.
Research, vol. 9, p. 17, pl. 2, figs. 8a—c, 1933.

Test small, trochoid, spire low, periphery bluntly
keeled, lobulate; chambers typically 6 or 7 in the
adult whorl, of uniform shape, gradually increasing
in size as added; sutures on the dorsal side obliquely
curved, slightly limbate, flush with the surface, on
ventral side slightly curved, slightly depressed; wall
smooth dorsally, on the ventral side with papillae
somewhat obscuring the sutures over the umbilical
portion; aperture ventral, between the periphery and
the umbilical area. Diameter 0.28-0.30 mm; height
0.12 mm.

Holotype (no. 371564, U.S.N.M.) from Cooper
marl, station 11863, Berkeley County, S.C.

18 Cushman, J, A., and Applin, E, R.,, Am. Assoc. Petroleum Geolo-
gists Bull,, vol, 10, p. 179, pl. 9, fig. 14, 1926.
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This is a very small species, probably nearest to the
Recent E'ponides ewigua (H. B. Brady) but differing
from that species in the sutures of the dorsal side,
which in Brady’s species are strongly limbate, espe-
cially the spiral suture, and on the ventral side, which
is smooth in Brady’s species but in ours is very
markedly papillate.

Cooper marl: 11863, three-foﬁrths‘ mile west of Old Biggin

Church, Berkeley County, 8.C.; 11862, 1 mile west of Givhans,
Dorchester County, S.C. i

Eponides umb.onata (Reuss)

Plate 19, figures 10a-c

Rotalinag umbonata Reuss, Deutsch. geol. Gesell. Zeitschr.,
vol. 8, p. 75, pl. 5, fig. 35, 1851.
-lvonides wmbonata Cole, Bull. Am. Paleontology, vol. 14, p.
15, pl. 2, fig. 6, 1928.
Cushman, Contr. Cushman Lab. Foram. Research, vol. 5,
p. 98, pl. 14, figs. 8a—c, 1929.

Rotalia wmbonata Galloway and Morrey, Bull. Am. Paleon-
tology, vol. 15, no. 55, p. 26, pl. 4, figs. 1la—c, 1929.
Rotalia ecuadorensis Galloway and Morrey, idem, p. 26, pl. 3,

figs. 13a—c.

Test trochoid, biconvex, periphery acute; chambers
usually 5 or 6 in the adult whorl, of uniform shape,
siightly increasing in size as added, not inflated;
_sutures on the dorsal side straight and at right angles
to the periphery, slightly limbate, flush with the sur-
face, on the ventral side typically with a sigmoid
curve most pronounced near the inner end; wall
smooth; aperture elongate, on the ventral side be-
~ tweén the periphery and the umbilical area. Diam-
eter about 0.50 mm.

This species, which has a general range from Oli-
gocene to Recent, has occurred in the Eocene collec-
tions at but one locality.

Cooper marl: 11863, three-fourths mile west of Old Biggin
Church, Berkeley County, S.C.

Genus CANCRIS Montfort, 1808
Cancris brongniartii (D’Orbigny)
Plate 20, figures la—c

Rotalia brongniartii D'Orbigny, Annales sci. nat., vol. 7, p.
273, Modéles, no. 27, 1826.

Rotalina brongniertii Reuss, in Geinitz, Grundriss der Ver-
" steinerungskunde, p. 673, pl. 24, fig. 55, 184546,
D’Orbigny, Foraminiféres fossiles du bassin tertiaire de

Vienne, p. 158, pl. 8, figs. 22-24, 1846,

Test biconvex, periphery subacute, longer than
broad ; chambers increasing rapidly in size and length
as added in the adult whorl, all visible from the dor-
sal side, from the ventral side only those of the final

whorl, the last-formed chamber making a large: pro-

portion of the surface; wall smooth, the last-formed
chamber with an oval thinner area toward the base
on the ventral side; aperture narrow, beneath the in-

ner end of the chamber on the ventral side. Length
0.85 mm; breadth 0.60 mm; thickness 0.30 mm.

Specimens of this species are rare in the Eocene
collections examined. They seem very close to
D’Orbigny’s species. '

Castle Hayne marl: 5611, Wilmington, N.C.; 8165, near
Maple Cypress, Craven County, N.C.

Jackson formation: 6457, 1% miles south of Shubuta, Miss.;
6646, Hays Chapel, Wayne County, Miss.

Cooper marl: 11861, steep bluff on west side of Biggin
Creek, Berkeley County, S.C.

Genus SIPHONINA Reuss, 1849
Siphonina jacksonensis Cushman and Applin
Plate 20, figures 2-8

Siphonina jucksoncwsis Cushman and Applin, Am. ASsod
Petroleum Geologists Bull,, vol. 10, p. 180, pl. 9, figs.
20-23, 1926. -

Ellisor, Am. Assoc. Petroleum Geologists Bull.,, vol. 17,
no. 11, pl. 3, fig. 21, 1933.

Test much compressed, chambers slightly projecting
at the posterior angle, at the periphery, keeled, 5
chambers in.the last-formed coil, fairly distinct;
sutures very slightly limbate on the dorsal side, spiral
suture not prominent; wall ornamented by very numer-
ous small spinose processes, in some specimens dis-
tinctly developed so that the periphery of the test is
itself spinose, central portion strongly reticulate;
aperture elongate, with a slightly projecting neck and
lip. Diameter 0.50 mm.

The type specimens of this species came from the
upper Eocene 4 miles east of Diboll, Angelina County,
Tex. It has proved to be abundant at the type locality
of the Jackson formation at Jackson, Miss., and is
characteristic of the upper Eocene of the general Gulf
Coastal Plain region. It also occurs in the Alazan
clays of Mexico and in Trinidad.

The distinctive characters are the very much com-
pressed form and the peculiar spinose and reticulate
ornamentation of the surface.

Castle Hayne marl: 5611, Wilmington, N.C.

Ocala limestone: 7235, Flint River near northeast cor-
ner of Dougherty County, Ga.; 7237, half a mile east of
Huguenen Ferry, Ga.; 6768, Marianna, Fla.; 6785, three-
fourths mile south of Herlongs, Fla.; 6789, 6790, Alachua,
Fla.; 6799, Alachua Sink, Gainesville, Fla.; 6804, Ocala,
Fla.; 6805, Oakhurst quarry, Ocala, Fla.; 7348, Suwannee
River 114 miles above Troy Springs, Fla.; 7360, 3% miles
south of Floral City, Fla.; 6755, Choctawhatchee River above
State line, Ala.; 5567, Claiborne, Ala.; 6706, Oven Bluff,
Tombigbee River, Ala.; 6720, three-fourths Mile north of
Drewry, Ala.; 6722, three-fourths mile northwest of
Monroeville, Ala; 6725, 6726, 6727, Claiborne, Ala.; 6730,
Double Branches Creek, Ala.; 6738, 614 miles north of Brook-
lyn, Ala.; 6741, 3% miles northeast of Brooklyn, Ala.; 6742,
Powells Landing, Sepulga River, Ala.; 7159, 4 miles south-
east of Whatley, Ala.; 1/7, 1 mile east of Beck, Ala.; 1/8,
Beck, Ala.; 1/33, 74 miles northwest of Geneva, Ala.; 1/39,
Pea River at Geneva, Ala.
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Juckson formation : 2637, Cocoa, Ala.; 7208, 3% miles south-
cast of Cullomburg, Ala.; 7220, half a mile southeast of Mel-
vin, Ala.; 7227, Water Valley, Ala.; 6457, 1% miles south of
Shubuta, Miss.; 6463, Jackson, Miss.; 6471, Garlands Creek,
Miss.; 6473, Yazoo City, Miss.; 6646, Hays Chapel, Wayne
County, Miss. -

Cooper marl: 11861, steep bluff on west side of Biggin
Creek, Berkeley County, S.C.; 11863, three-fourths mile
west of Old Biggin Church, Berkeley County, S.C.; 11862, 1
mile west of Givhans, Dorchester County, $.C.; 11857, 1 mile
south of Moncks Corner, Berkeley County, 8.C.

Siphonina advena Cushman var. eocenica Cushman and
Applin

Plate 20, figures 9-11

Siphonine advene Cushman var., cocenica Cushman and Ap-
plin, Am, Assoc. Petroleunm Geologists Bull., vol. 10, p.
180, pl. 9, figs. 16-19, 1926.

Test differing from the typical form of the species,
which was described from the lower Oligocene, in the
less prominent spiral suture on the dorsal side and the
more entire periphery, the chambers not showing as
definitely as in the typical form. Diameter 0.40 mm.

The type specimens of this variety came from
Tarkiln Creek half a mile above the Neches River,
Trinity County, Tex. It is very rare in the eastern
portion of the Coastal Plain.

Cooper marl: 3595, Barnwell County, S.C.
Family CASSIDULINIDAE
Genus CASSIDULINA D’Orbigny, 1826

Cassidulina globosa Hantken
Plate 20, figures 12a, b

Cassiduling globose Hantken, Magy. kir. foldt. int. Bvkonyve,

vol. 4, p. 54, pl. 16, fig. 2, 1875 (1876).

Liebus, Neues Jahrb., 1901, p. 125; Geol. Reichsanstalt
Jahrb., vol. 56, p. 357, figs. ba-c (in text), 1906.

Martinotti, Soc. italiana sci. nat. Atti, vol. 62, p. 328, 1923.

Cushman, Contr. Cushman Lab. Foram. Research, vol. 1,
p. 56, pl. 9, figs. 25, 26, 1925. )

Cole, Bull. Am. Paleontology, vol. 14, no. 51, p. 32, 1927.

Cushman, Jour. Paleontology, vol. 1, p. 167, pl. 26, fig. 13,
1927.

Cole, Bull, Am. Paleontology, vol. 14, no. 63, p. 216 (16),
1928. ‘

Test small, subglobose, periphery broadly rounded,
about 5 pairs of chambers making up the adult whorl,
only a very small triangular point of the chambers of
the reverse side showing at the periphery; sutures
slightly and evenly curved, distinct but not depressed ;
wall smooth; aperture small, narrow. Length 0.25-
0.30 mm; breadth 0.20-0.25 mm; thickness 0,12-0.15
nmm.

This species, described by Hantken from Hungary,
is found in the upper Eocene both of Europe and
America. It is one of the smallest species of the genus
but is common in the Cooper marl. There is a con-
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siderable amount of variation in the rotundity of the
test.

Cooper marl: 11861, steep bluff on west side of Biggin Creek,
Berkeley County, S.C.; 11863, three-fourths mile west of Old
Biggin Church, Berkeley County, S.C.; 11862, 1 mile west of
Givhans, Dorchester County, S.C.; 11857, 1 mile south of
Moncks Corner, Berkeley County, S.C.

Family CHILOSTOMELLIDAE
Genus SPHAEROIDINA D’Orbigny, 1826
Sphaeroidina austriaca D’Orbigny

Plate 20, figures 13a, b

Sphaeroidina austriaca D’Orbigny, Foraminiféreé fossilés du
bassin tertiaire de Vienne, p. 284, pl. 20, figs. 19-21, 1846.

Test globose, on the dorsal side several chambers
visible, on the ventral side only 8 chambers visible, one
occupying at least half the ventral surface, periphery
broadly rounded; sutures distinct, depressed; wall
smooth ; aperture small, at the inner margin of the
last-formed chamber on the ventral side. Diameter
0.45-0.50 mm.

Species of Sphaeroidina are rare in the Eocene but
become increasingly more common in the later Ter-
tiary. Specimens are fairly common in the Cooper
marl of South Carolina but were not found elsewhere
in the collections examined. They are of the typical
form seen in the Miocene of the Vienna Basin and else-
where in the Tertiary of Europe, with the chambers
less completely involute than in S. dulloides D’Or-
bigny, and more chambers visible on the dorsal side.

Cooper marl: 11861, steep bluff on west side of Biggin Creek,
Berkeley County, S.C.; 11863, three-fourths mile west of Old
Biggin Church, Berkeley County, S.C.; 11862, 1 mile west of
Givhans, Dorchester County, S.C.

Family HANTKENINIDAE

Genus HANTKENINA Cushman, 1924

Hantkenina alabamensis Cushman

Plate 13, figures 1-5

Hantkenine clabamensis Cushman, U.S. Nat. Mus. Proc., vol.
66, art. 3, p. 3, pL. 1, figs. 1-6, pl. 2, fig. 5, 1924; Contr.
Cushman Lab. Foram, Research, vol. 1, p. 7, pl. 1, fig. 11;
p. 68, 1925.

Cushman and Applin, Am. Assoc. Petroleum Geologists
Bull,, vol. 10, p. 177, pl. 10, fig. 3, 1926.

Howe and Wallace, Louisiana Dept. Conservation Geol.
Bull. 2, p. 54, pl. 10, fig. 3, 1932.

Ellisor, Am. Assoc. Petroleum Geologists Bull, vol. 17,
no. 11, pl 6, fig. 5, 1933.

Test planispiral, compressed, adult coil with 5 or 6
chambers, periphery very slightly if at all lobulate;
wall very finely punctate, smooth, granular near the
aperture, each chamber with a hollow, slender, acicular
spine at the periphery, pointing somewhat anteriorly;
aperture tripartite, with an elongate projection along
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each side at the base of the apertural face, and the
third, median, extending peripherally from the base of
the apertural face. Diameter without spines 0.45 mm;
with spines 0.75 mm.

I described this species from the sand in the Jackson
formation at U.S.G.S. station 2637, Cocoa, Ala. It is
abundant at this station and is characteristic of this
horizon of the upper Jackson.

Ocala limestone: 6722, three-fourths mile northwest of Mon-
roeville, Ala.; 6746, Ward’s sawmill, Sepulga River, Ala.; 7159,
4 miles southeast of Whatley, Ala.; 7719, Spring Mill Branch,
Jenkins County, Ga.; 1/38, 314 miles north of Grove Hill, Ala.;
1/43, 11 miles southwest of Perdue Hill, Ala.

Jackson formation: 2637, Cocoa, Ala.; 7203, 315 miles south-
east of Cullomburg, Ala.; 6457, 1% miles south of Shubuta,
Miss.; 6473, Yazoo City, Miss.; 6646, Hays Chapel, Wayne
County, Miss.

Hoantkenina alabamensis also occurs in well samples
in Texas and is known from the Alazan clays of
Mexico.

Related species, Hantkenina brevisping Cushman,
H. longispina Cushman, and H. mexicana Cushman,
occur in the Eocene of Mexico. H. mewicona var.
. aragonensis Nuttall, H. alabamensis var. primitiva
Cushman and Jarvis, and H. l¢hneri Cushman and
Jarvis occur in the Eocene of Trinidad. H. kochi
(Hantken) is known from Europe.

Family GLOBOROTALIIDAE

Genus GLOBOROTALIA Cushman, 1927
Globorotalia cocoaensis Cushman

Plate 21, figures 1-3

Globorotalia cocoaensis Cushman, Contr. Cashman Lab. Foram.
Research, vol. 4, p. 75, pl. 10, figs. 3a—c, 1928.
Howe and Wallace, Louisiana Dept. Conservation Geol.
Bull. 2, p. 75, pl. 14, fig. 4, 1932.
Ellisor, Am. Assoc. Petroleum Geologists Bull,, vol. 17,
no. 11, pl. 4, figs. 6a, b, 1933. ’

Test small, with a low, rounded spire, ventral side
strongly convex, periphery rounded; chambers very
distinct, 4 usually making up the last-formed whorl,
inflated, earlier ones more globular than the later ones;
sutures very distinct on the dorsal side, oblique and
curved, on ventral side nearly straight, radiate, deeper,
depressed, wall in the early chambers rough and almost
spinose, in the last ones nearly smooth, calcareous, per-
forate; aperture about midway between the umbilicus
and periphery, an elongate, arched opening. Di-
ameter 0.35 mm; height 0.25 mm.

This species is closely related to Globorotalia canari-
ensis (D’Orbigny) and @. crassa (D’Orbigny), but it
greatly differs from these in the relative shape of the
test and the form of the individual chambers. It is
very abundant at the type locality, Cocoa, Ala., but
occurs at a few other stations.

Cooper marl: 6321, Baldock, S.C.

Ocala limestone: 7191, Marianna, Fla.; 7159, 4 miles south-
east of Whatley, Ala.

Jackson formation: 2637, Cocoa, Ala.; 6457, 114 miles south
of Shubuta, Miss. .

Family ANOMALINIDAE
Genus ANOMALINA D’Orbigny, 1826

Anomalina bilateralis Cushman

Plate 21, figures 4, 5

Anomalina bilateralis Cushman, U.S. Geol. Survey Prof. Paper
129, pp. 97, 187, pl. 21, figs. 1, 2, 1922; Prof. Paper 133,
p. 42, 1923.
Bllisor, Am. Assoc. Petroleum Geologists Bull, vol. 17,
no. 11, pl. 4, fig. 7, 1933.

Test of about 4 coils, bilateral or nearly so, com-
posed of numerous chambers, 10 or more in the last-
formed whorl, umbilical region on both sides with a
knob of clear shell material, more pronounced on the
dorsal side; chambers smooth but coarsely punctate,
more coarsely so on the ventral side; sutures broad
and somewhat limbate with clear shell material ; aper-
ture a narrow curved opening at the base of the final
chamber. Maximum diameter 1.00 mm.

This species, which is widely distributed through-
out the various members of the Vicksburg group of
the lower Oligocene, also occurs in the upper Eocene,
but in much less numbers. The type of this species is
from the lower Oligocene of the United States.

Ocala limestone: 6706, Oven Bluff, Tombigbee River, Ala.;
6719, three-fourths mile north of Drewry, Ala.; 6725, Clai-
borne, Ala.; 7159, 4 miles southeast of Whatley, Ala.; 7161, &
miles southeast of Whatley, Ala.; 1/21, Covington County,
Ala.; 1/26, Drewry, Ala.; 3966, 2 miles south of Perry, Ga.

Jackson formation: 7203, 314 miles southeast of Cullomburg,
Ala,; 6457, 134 miles south of Shubuta, Miss.; 6463, Jackson,
Miss.; 6473, Yazoo City, Miss.; 6646, Hays Chapel, Wayne
County, Miss.

Anomalina granosa (Hantken) var. dibollensis Cushman and
Applin

Plate 21, figures 6, 7

Anomalina granose (Hantken) var. dibollensis Cushman and
. Applin, Am, Assoc. Petroleum Geologists Bull., vol. 10,
p. 179, pl. 9, fig. 15, 1926,

Test nearly bilaterally symmetrical, umbilicate on
both sides, periphery rounded; chambers about 10 in
the final coil, of nearly uniform size and shape, in- .
creasing slowly in size as added; sutures slightly
curved, depressed; wall smooth but distinctly per-
forate; aperture at the base of the periphery of the
chamber. Diameter 0.40 mm; thickness 0.10 mm.

The type specimens of this variety were collected
4 miles east of Diboll, Angelina County, Tex.

Jackson formation: 6457, 1% miles south of Shubuta, Miss.
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Anomalina affinis (Hantken)
Plate 21, figures 11, 12

Pulvinuling affinis Hantken, K. ungar. geol. Anstalt Mitt.
Jahrb., vol. 4, p. 78, pl. 10, figs. 6a, b, 1875.
Anomaling effinis Cushman and Applin, Am, Assoc. Petroleum
Geologists Bull.,, vol. 10, p. 180, pl. 10, figs. 1, 2, 1926.
Test nearly planispiral in the adult, the dorsal side
slightly evolute, periphery in the earlier portion sub-
acute, later rounded; chambers about 12 in the final
coil, of nearly uniform size and shape, increasing
slightly in size as added; sutures curved, slightly de-
pressed; wall smooth, finely but distinctly perforate;
aperture peripheral at the base of the chamber. Max-
imum diameter 0.90 mm; thickness 0.25 mm.
The specimens came from the Jackson Kocene 4
miles east of Diboll, Angelina County, Tex.
The chambers are more numerous and more elon-
gate than those of A. granosa var. dibollensis.

Anomalina cocoaensis Cushman

Plate 21, figures 13a—c

Anomaline cocotensis Cushman, Contr. Cushman Lab. Foram.
Research, vol. 4, p. 75, pl. 10, figs. 4a-c, 1928.

Test planoconvex, ventral side broadly convex,
dorsal side flattened or even somewhat concave; the
ventral side with a series of irregular-shaped bosses
in a cluster in the umbilical region; the dorsal side
with a low spire appearing almost as a low smooth
boss, the adjacent area depressed and then rising to
the raised, rounded border, periphery broadly
rounded ; chambers 10 to 12 in the last-formed coil,
fairly distinct; sutures on the dorsal side limbate
and slightly raised, oblique and curved, sutures on the
ventral side limbate, not raised or depressed, broadest
near the inner end, nearly radial; wall calcareous,
coarsely perforate, especially on the ventral side;
aperture peripheral, small, arched, with a slight Lip.
. Diameter 0.50 mm; height 0.20 mm.

The types of th1s species are from the J mckson for-
mation at Cocoa, Ala., where it is abundant. It oc-
‘curs in typical form at other stations, and the charac-
ters are remarkably constant.

Ocala limestone: 1/38, 314 miles north of Grove Hill, Ala.

Jackson formation: 2637, Cocoa, Ala.; 7203, 3% miles south-

east of Cullomburg, Ala.; 6457, 134 miles south of Shubuta,
Miss.

Anomalina jacksonensis (Cushman and Applin)
Plate 21, figures 8a—c
Discorbis jacksonensis Cushman and Applin, Am. Assoc. Pe-
troleum Geologists Bull., vol. 10, p. 178, pl. 9, figs. 8, 9,
1926.
Anomalina jacksonensis Bllisor, Am. Assoc. Petroleum Geol-
ogists Bull,, vol. 17, no. 11, pl. 4, figs. 10a, b, 1933.
Test small, planoconvex, the ventral side flattened,
dorsal side only slightly convex, with a distinct, clear

umbonal mass, occupying the central region, periph-
ery subacute; chambers numerous, 10 or more in the
last-formed coil, elongate, distinct; sutures distinct,
very slightly depressed and somewhat limbate, on the
dorsal side nearly straight until toward the outer half,
where they become strongly recurved; on the ventral
side sutures much depressed, especially toward the
umbilicus, which becomes somewhat open in well-
developed specimens; wall smooth, finely punctate.
Length 0.50 mm; breadth 0.40 mm.

The type specimens of this species came from the
Jackson of Bridge Creek, 114 miles above the An-
gelina River, San Augustine County, Tex. It occurs
in numerous well sections of Texas.

Anomalina jacksonensis is represented also by sev-
eral varieties.

Cooper marl: 3595, Barnwell County, S.C.

Ocala limestone: 6720, three-fourths mile north of Drewry,
Ala.; 6722, three-fourths mile northwest of Monroeville, Ala. ;
6724, 6726, Claiborne, Ala.; 6738, 614 miles north of Brooklyn,
Ala.; 6741, 3% miles northeast of Brooklyn, Ala.; 6754, Choc-
tawhatchee River at State line, Ala.-Fla.; 7159, 4 miles south-
east of Whatley, Ala.; 1/8, Beck, Ala.

Jackson formation: 7227, Water Valley, Ala.; 6457, 134 miles
south of Shubuta, Miss.

Anomalina jacksonensis (Cushman and Applin) var. dibol-
lensis (Cushman and Applin)

Plate 21, figure 9

Discorbis jacksonensis Cushman and Applin var. dibollensis
Cushman and Applin, Am. Assoc. Petroleum Geologists
Bull,, vol. 10, p. 178, pl. 9, fig. 10, 1926.

Variety differing from the typical form in being
slightly more rounded and having fewer chambers;
chambers shorter and wider; sutures more evenly
curved and on the dorsal side slightly less developed,
an umbonate thickening over the central region; wall
finely punctate, smooth. Maximum length 0.50 mm;
breadth 0.35 mm.

Type specimens from the upper Eocene 4 miles east
of Diboll, Angelina County, Tex.

Cooper marl: 5531, Charleston, S.C.; 6321, Baldock, S.C.

Ocala limestone: 5567, Claiborne, Ala.; 6730, Double
Branches Creek, Ala.; 6742, Powells Landing, Sepulga River,
Ala.; 7161, 5 miles southeast of Whatley, Ala.; 1/39, Pea
River at Geneva, Ala.

Jackson formation: 6463, Jackson, Miss.; 6471, Garlands
Creek, Miss.

Anomalina jacksonensis (Cushman and Applin) var. texana
(Cushman and Applin)

Plate 21, figure 10

Discorbine jacksomensis Cushman and Applin var. tewana
Cushman and Applin, Am. Assoc. Petroleum Geologists
Bull,, vol. 10, p. 178, pl. 9, fig. 11, 1926.

Howe and Wallace, Louisiana Dept. Conservation Geol.
Bull. 2, p. 77, pl. 14, figs. 3a—c, 1932.

Rllisor, Am. Assoc. Petroleum Geologists Bull,,
no. 11, pl. 4, fig. 8, 1933.

vol. 17,
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Variety differing from the typical form in the
slightly larger size and the more open coil, resulting
in shorter, broader chambers. Length 0.60 mm;
breadth 0.40 mm. v

The type specimens came from the Jackson of Ohio
and Red River well 2, Tyler County, Tex., at a depth
of 400 feet. The variety has not been noted except at
this locality. '

Genus PLANULINA D’Orbigny, 1826
Planulina cocoaensis Cushman
Plate 22, figures Ta—c

Planulina cocoaensis Cushman, Contr. Cushman Lab. Foram.
Research, vol. 4, p. 76, pl. 10, figs. la-c, 1928.

Test much compressed, periphery acute and slightly

Jeeled, central region of the ventral side occupied by

"a distinct, smooth, rounded boss, on the dorsal side

the very low spire with numerous small rounded pro-

tuberances; chambers usually 10 to 12 in the last-

formed whorl, distinct, the last-formed ones slightly
inflated, especially on the ventral side; sutures very
distinct, somewhat limbate on both sides, very slightly
if at all depressed, curved on both sides; wall cal-
careous, coarsely perforate; aperture in the adult
extending over onto the dorsal side of the test, elon-
gate, narrow. Length 0.50 mm; breadth 0.40 mm;
thickness 0.15 mm.

This species is very abundant at Cocoa, Ala., the
type locality. It is a very finely marked species and
is usually very well preserved. '

Ocala limestone: 1/38, 314 miles north of Grove Hill, Ala.;
7159, 4 miles southeast of Whatley, Ala.

Jackson formation : 2637, Cocoa, Ala.; 7203, 3% miles south-

east of Cullomburg, Ala.; 7220, half a mile southeast of Mel-
vin, Ala.; 6457, 1% miles south of Shubuta, Miss,

Planulina cocoaensis Cushman var. cooperensis Cushman

Plate 22, figures S8a—c

Planulina cocoaensis Cushman var., cooperensgis Cushman,’

Contr. Cushman Lab. Foram. Research, vol. 9, p. 20,
-pl. 2, figs. 12a—c, 1933.

Variety differing from the typical form in the
somewhat larger size, smaller number of chambers,
typically 8, and a much smoother, less ornamented
surface. Maximum diameter 1.50 mm. V

Holotype (no. 3871565, U.S.N.M.) from. Cooper
marl of station 11861, Berkeley County, S.C.

This variety so far as known seems to be charac-
teristic of the Cooper marl and has not been found
elsewhere in the material examined.

Cooper marl: 11861, steep bluff on west side of Biggin
Creek, Berkeley County, S.C.; 11863, three-fourths mile west
of Old Biggin Church, Berkeley County, S.C.; 11862, 1 mile

west of Givhans, Dorchester County, 8.C.; 11857, 1 mile south
of Moncks Corner, Berkeley County, S.C.

Genus CIBICIDES Montfort, 1808
Cibicides lobatulus (Walker and Jacob)
Plate 22, figures 4-6

Nawtilus lobatula Walker and Jacob, Adam’s Hssays on the
. microscope, Kanmacher’s ed., p. 642, pl. 14, fig. 36, 1798.
Cibicides lobatwlus Cushman, Jour. Paleontology, vol. 1, p.
170, pl. 27, figs. 12, 13, 1927.
Hanna and Church, Jour. Paleontology, vol. 1, p. 201, 1928,
Truncatuling lobatule (Walker and Jacob) D’Orbigny, in
Barker-Webb and Berthelot, Histoire naturelle des iles
Canaries, vol. 2, pt. 2, Foraminiféres, p. 134, pl. 2, figs.
22-24, 1839; Foraminiferes fossiles du bassin tertiairve.
de Vienne, p. 168, pl. 9, figs. 18-23, 1846.
H. B. Brady, Challenger Rept., Zoology, vol. 9, p. 660, pl
92, fig. 10; pl. 93, fig. 1, 1884.
Cushman, U.S. Geol. Survey Bull. 676, p. 16, pl. 1, fig. 10;
p. 60, pl. 17, figs. 1-3, 1918; Carnegie Inst. Washington
Pub. 291, p. 41, 1919; U.S. Geol. Survey Prof. Paper
129, pp. 96, 1385, pl. 20, figs. 1-3, 1923; Prof. Paper 133,
p. 40, 1923,

Test planoconvex, flattened on the ventral face,
moderately convex dorsally or nearly flat, sometimes
slightly concave, peripheral margin rounded; cham-
bers numerous, 7 or 8 in the last-formed whorl; su-
tures depressed, especially on the dorsal face; wall
smooth, conspicuously punctate.

The specimens referred to this species were appar-
ently attached in their growth, as is the species today.
The dorsal face in some specimens is concave, appar-
ently to conform to the surface of attachment. Ifor
this reason the dorsal face varies considerably in gen-
eral shape. The species is common in the various
members of the earlier Tertiary.

This is one of the species to which many forms have
been referred, but it is questionable whether the rec-
ords from older formations than the Eocene should be
included under this name.

Cooper marl: 6319, Ingleside, S.C.; 11863, three-fourths mile
west of Old Biggin Church, Berkeley County, $.C.; 11837,
1 mile south of Moncks Corner, Berkeley County, S.C.; 6321,
Baldock, S.C.

Castle Hayne marl: 8171, Richlands, N.C.

Ocala limestone: 3966, 2 miles south of Perry, Ga.; 7097,
Bainbridge, Ga.; 7689, 1 mile south of Tivola, Ga.; 7719,
Spring Mill Branch, Jenkins County, Ga.; 6722, three-fourths
mile northwest of Monroeville, Ala.; 1/7, 1 mile east of Beck,
Ala.; 1/21, Covington County, Ala.; 1/26, Drewry, Ala.; 1/39,
Pea River at Geneva, Ala. .

Barnwell formation: 7755, Stevens Pottery, Ga.

Jackson formation: 7227, Water Valley, Ala,

Cibi_cides pseudoungerianus (Cushman)
Plate 23, figures la—c

Truncatuling ungeriona H. B. Brady, Challenger Rept., Zool-
ogy, vol. 9, pl. 94, figs. Ya—c, 1884 [not Rotelina ungeritie -
D’Orbigny].

© Cushman, U.S. Nat. Mus. Bull. 103, p. 69, pl. 24, fig. 1, 1918.

Truncetuline pseudoungeriana Cushman, U.S. Geol. Survey
Prof. Paper 129, pp. 97, 136, pl. 20, fig. 9, 1922; Prof.
Paper 133, p. 40, 1923. ’
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Cibicides pscudoungerianus Cole and Gillespie, Bull. Am. Pale-

ontology, vol. 15, no. 57b, p. 15, pl. 38, figs. 10, 11, 1930.

Bllisor, Am. Assoc. Petroleum Geologists Bull.,, vol. 17,
no. 11, pl. 5, figs. 3, 4, 1933.

"Lest almost equally biconvex, periphery subacute;
chambers 9 to 11 in the last-formed whorl, those of
the earlier whorls not visible on either the ventral
or the dorsal side, being hidden on the dorsal side by
the roughness of the surface and on the ventral side
by the involute character of the chambers; periphery
lobulate; sutures distinct in the last whorl on the
dorsal side, on the ventral even more so; umbilical
region filled by clear shell material nearly flush with
the chambers, last few chambers on the dorsal side
slightly above the surface on the inner margin; sur-
face on the dorsal side coarsely punctate, below smooth
and finely perforate; aperture peripheral. Diameter
1.00 mm or less.

This species occurs in the upper members of the
Tertiary and seems to show relatively little variation.

Castle Hayne marl: 5611, Wilmington, N.C.

Cooper marl: 55381, Charleston, S.C.; 6319, Ingleside, S8.C.;
11863, three-fourths mile west of Old Biggin Church, Berke-
ley County, S.C.; 11862, 1 mile west of Givhans, Dorchester
County, 8.C.; 11857, 1 mile south of Moncks Corner, Berkeley
County, 8.0.

Ocala limestone: 7237, half a mile east of Huguenen Ferry,
Ga.; 6706, Oven Bluff, Tombigbee River, Ala.; 7191, Marianna,
Fla.; 1/21, Covington County, Ala.; 1/26, Drewry, Ala.; 1/39,
Pea River at Geneva, Ala.; 6725, Ol.ubome Ala.; 6726, Clai-
borne, Ala.; 6727, Clmbome Ala.

Jackson- founatwn. 06463, Jt}(]\’:Oll, Miss.; 6471, Garlands
Creek, Miss.

Cibicides americanus (Cushman) var. antiquus (Cushman
and Applin)

Plate 22, figures 1, 2
Truncetuling americane Cushman var,

Applin, Am. Assoc. Petroleum Geologists Bull.,
p. 179, pl. 9, figs. 12, 13, 1926.

antique Cushman and
vol. 10,

Variety differing from the typical form in the more
limbate, much more curved sutures and fewer cham-
bers. Length 0.40 mm; breadth 0.28 mm.

Type specimens came from the upper Eocene 4 miles
east of Diboll, Angelina County, Tex.

This variety possibly should have specific standing
and is closely related to Cibicides yazooensis Cushman.

Cooper marl: 11863, three-fourths mile west of Old Biggin
Church, Berkeley County, S.C.; 11862, 1 mile west of Givhans,
Dorchester County, S.C.; 11857, 1 mile south of Moncks
Corner, Berkeley County, S.C.

Ocala limestone: 5567, Claiborne, Ala.; 6741, 3% miles
northeast of Brooklyn, Ala.; 6738, 614 miles north of Brooklyn,
Ala.

Jackson formation: 7208, 3% miles southeast of Cullomburg,
Ala.; 7220, halt a mile southeast of Melvin, Ala.; 7227, Water
Valley, Ala.; 6457, 114 miles south of Shubuta, Miss.; 6463,
Jackson, Miss.; 0471, Garlands Creek, Miss.

Cibicides yazooensis Cushman

Plate 23, figures 2a-c

Cibicides yazooensis Cushman, Contr. Cushman Lab. Foram.
Reseuarch, vol. 7, p. 59, pl. 7, figs. 12a—c, 1931.
Rilisor, Am. Assoc. Petroleum Geologists Bull
no. 11, pl. 5, figs. 2, 5, 1933. .
Test slightly longer than broad, compressed, pe-
riphery angled, slightly lobulate, ventral side convex,
dorsal side flattened or slightly convex, nearly involute
on both sides; chambers distinct, usually 8 in the last-
formed coil; sutures distinct, curved, very strongly
limbate and somewhat raised, increasing in thickness
toward the inner end; wall distinctly but finely per-
forate, with a clouding of the surface except at the
sutures, which are clear and transparent; aperture a
curved, somewhat arched opening near the periphery
on the ventral side. Length' 0.60 mm; breadth 0.50
mm; thickness 0.25 mm.
Holotype (no. 371566, U.S.N.M.) from Jackson for-
mation, station 6473, Yazoo City, Miss. ’
This species is related to Cibicides americanus
(Cushman) var. antiguus (Cushman and Applin), but
the sutures are much more limbate, the chambers are
broader, and the whole test is heavier and coarser.

vol. 17,

Ocala limestone: 1/38, 8% miles north of Grove Hill, Ala,
Jackson formation: 6472, 6473, Yazoo City, Miss.

Cibicides cooperensis Cushman

Plate 23, figures 3a—

Cibicides cooperensis Cushman, Contr, Cushman Lab. Foram.
Research, vol. 9, p. 20, pl. 2, figs. 11la—c, 1933.

Test coiled, nearly planispiral in the adult, un-
equally biconvex, dorsal side slightly convex, deeply
umbilicate, both sides almost completely involute, pe-
riphery rounded, more broadly so in the later portion,
very slightly lobulate; chambers distinct, 7 or 8 in
the final whorl, increasing rapidly in size as added,
on the dorsal side with a slight lip along the umbili-
cal end; sutures distinct, somewhat limbate, later
ones slightly depressed, earlier ones flush with the
surface, gently curved; wall smooth, finely but dis-
tinctly perforate; aperture extending from the pe-
riphery over onto the dorsal side, somewhat covered
by the liplike projection from the umbilical end of
the chamber. Length 0.80 mm; breadth 0.65 mm;
thickness 0.25-0.30 mm.

Holotype (no. 371568, U.S.N.M.) from Coopel
marl, station 11857, Bex]\eley County, S.C. This 1s a
very abundant and distinctive species in the Cooper
marl. .

Cooper marl: 11861,  steep bluff on west side of Biggin
Creek, Berkeley County, S.C.; 11863, three-fourths mile west
of O1d Biggin Church, Berkeley County, S.C.; 11862, 1 mile
west of Givhans, Dorchester County, S.C.; 11857, 1 mile  south
of Moncks Corner, Berkeley County, S.C, . i
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Cibicides mississippiensis (Cushman)

Plate 22, figures 3a—c

Anomalina mississippiensis Cushman, U.S. Geol. Survey Prof.
Paper 129, pp. 98, 137, pl. 21, figs. 6-8, 1922; Prof. Paper
133, p. 43, 1923.

Cibicides mississippiensis Ellisor, Am. Assoc. Petroleum Geol-
ogists Bull,, vol. 17, no. 11, pl. 5, figs. 6, 7, 1933.

Test small, planoconvex, of about 214 coils, periph-
ery slightly lobulate, bluntly rounded, dorsal side very
much flattened, even slightly concave, ventral side
very convex; chambers comparatively few, 6 to 8 in
the last-formed coil; sutures curved, on the dorsal
side broad and limbate, even with the surface of clear
shell material, on the ventral side narrower and de-
pressed ; the last-formed 2 or 3 chambers on the inner
margin on the dorsal side slightly above the general
surface; wall thin and translucent, especially on the
dorsal side, smooth, on the ventral side finely punc-
tate and not so clear; aperture a curved opening at
the inner margin at the periphery, extending to the
dorsal side. Length 0.25-0.35 mm; breadth 0.20-
0.30 mm.

This small but very definite species occurs in all the
divisions of the lower Oligocene of the eastern Gulf
Coastal Plain. In the upper Eocene of the same
region it is not abundant as to numbers but is widely
distributed. At least one related species may be dis-
tinguished which is more abundant than this.

Castle Hayne marl: 5611, Wilmington, N.C.; 8165, near

Maple Cypress, Craven County, N.C.
Cooper marl: 6321, Baldock, S.C.

Ocala limestone: 7097, Bainbridge, -Ga.; 7108, Flint River
at Seaboard Air Line Ry. bridge, Sumter County, Ga.; 7237,
half a mile east of Huguenen Ferry, Ga.; 6768, Marianna,
Fla.; 6785, three-fourths mile south of Herlongs, Fla.; 6790,
Alachua, Fla.; 7191, Marianna, Fla.; 6720, three-fourths mile
north of Drewry, Ala.; 6722, three-fourths mile northwest of
Monroeville, Ala.; 6738, 6% miles north of Brooklyn, Ala.;
6741, 314 miles northeast of Brooklyn, Ala.; 7159, 4 miles
southeast of Whatley, Ala.

Jackson formation: 2637, Cocoa, Ala.; 6463, Jackson, Miss.;
6457, 114 miles south of Shubuta, Miss.

Cibicides mississippiensis (Cushman) var. ocalanus
Cushman, n. var.

Test planoconvex, of about 214 coils, periphery en-
tire, sharply angled, dorsal side very much flattened,
even slightly concave, ventral side very convex, espe-
cially the central portion, near the periphery thinning
rapidly; chambers 10 to 12 in the last-formed coil;
sutures strongly curved, on the dorsal side somewhat
limbate, not depressed, on the ventral side narrow and
depressed, the last-formed chambers on the inner mar-
gin on the dorsal side very slightly above the general
surface; wall smooth; aperture a curved opening at
the inner margin at the periphery. Maximum diam-
eter 0.40 mm. .

Holotype (no. 371567, U.S.N.M.) from Ocala lime-
stone, station 6815, Alachua County, Fla.

This variety is close to (ibicides mississippiensis
(Cushman) ‘but may be distinguished by the larger
number of chambers, the broader form, and the pe-
culiar reversed curve of the ventral side, concave near
the periphery, then strongly convex.

The variety ocalanus seems to be possibly the ances-
tral form of C. mississippiensis, occurring in the up-
per Eocene in much greater numbers, and replaced by
C. mississippiensis in the lower Oligocene.

Ocala limestone: 3966, 2 miles south of Perry, Ga.; 6768,
Marianna, Fla.; 6785, three-fourths mile south of Herlongs,
Fla.; 6789, 6790, Alachua, Fla.; 6799, Alachua Sink, Gaines-
ville, Fla.; 6804, Ocala, Fla.; 6805, Oakhurst quarry, Ocala,
Fla.; 6807, Zuber, Fla.; 6808, Martin, Fla.; 6812, 114 miles
south of Newberry, Fa.; 6815, Clark, Fla.; 7191, Marianna,
Fla.; 7345, Suwannee River 214 miles above Branford, Fla.;
7366, Anthony, Fla.; 7348, Suwannee River 114 miles above
Troy Springs, Fla.; 7360, 314 miles south of Floral City, Fla.;
6754, Choctawhatchee River at State line, Ala.-Fla.; 6755,
Choctawhatchee River above State line, Ala.; 6724, Claiborne,
Ala.; 1/8, Beck, Ala.; 1/39, Pea River at Geneva, Ala.

Cooper marl: 3595, Barnwell County, S.C.

Family PLANORBULINIDAE
Genus GYPSINA Carter, 1877

Gypsina globula (Reuss)
Plate 23, figures 4, 5

Ceriopora globulus Reuss, Haidinger’s Naturwiss. Abh., vol. 2,
p. 23, pl. 5, fig. 7, 1847.

Test globular, usually spherical, consisting of nu-
merous chambers in irregular concentric layers, surface
pustulose, as all the chambers are not added at the
same time, the last-formed chambers protruding be-
yond earlier-formed ones; wall coarsely perforate,
between adjacent chambers somewhat thickened but
not raised. Maximum diameter 2.00 mm.

This species was described by Reuss from the middle
Tertiary of central Europe. It has been recorded
from numerous Tertiary formations and from Recent
seas. The Recent species is, however, distinct from
this early Tertiary one in the details of its structure.
The very large form from the Bowden marl of Ja-
maica has already been distinguished by Brady as var.
pilaris.

From the material examined the species seems to be
most common in the QOcala limestone phase of the
upper Eocene. The Recent species are usually com-
mon in shallow water of the Tropics. .

Ocala limestone: 7097, Bainbridge, Ga.; 6790, Alachua,
Fla.; 7338, Dowling Springs, Fla.; 7360, 314 miles south of
Floral City, Fla.; 7364, 1% miles west of Croom, Fla.; 7365,
Pineola, Fla.; 7366, Anthony, Fla.; 7161, 5 miles southeast of
‘Whatley, Ala.

Jackson formation: 6463, Jackson, Miss.; 6471, Garlands
Creek, Miss.
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Family RUPERTIIDAE
Genus RUPERTIA Wallich, 1877
Rupertia floridana Cushman

Plate 23, figures 6, 7

Rupertiaf floridene Cushman, Contr. Cushman Lab. Foram.
Research, vol. 9, p. 21, pl. 2, figs. 13, 14, 1933.

Test attached, elongate, chambers in a loose spiral in
a column, gradually increasing in diameter toward the
upper, apertural end ; chambers fairly distinct, slightly
inflated ; sutures fairly distinct, slightly depressed;
wall smooth, calcareous,.perforate; aperture multiple,
in a slight depression of the outer end of the test.
Height 2.00 mm ; diameter 1.00 mm.

Holotype (no. 371569, U.S.N.M.) from Ocala lime-
stone of Alachua, Fla.

This has many of the characters of Rupertia, but
further specimens are needed so that sections may be
made for comparison with some of the other Eocene
forms of somewhat similar structure.

Ocala limestone: 6790, Alachua, Fla.
Genus CARPENTERIA Gray, 1859
Carpenteria monticularis Carter
Plate 23, figure 9

Carpenteria monticularis Carter, Annals and Mag. Nat. Hist.,

ser. 4, vol, 19, p. 211, pl. 13, figs. 9-12, 1877.

H. B. Brady, Challenger Rept., Zoology, vol. 9, p. 677, pl.
99, figs. 1-5, 1884,

Bgger, K. bayer. Akad. Wiss. Miinchen, Cl. 2, Abh., vol. 18,
p. 439, pl. 21, fig. 12, 1893.

Chapman, Linnean Soc. London Jour:, Zoology, vol. 28, p.
14, pl. 2, fig. 5; pl. 4, figs. 5, 6, 1899,

Millett, Roy. Micr, Soc. Jour., 1904, p. 496.

Heron-Allen and Barland, Zool. Soc. London Trans., vol.
20, p. 713, 1915.

Cushman, U.S. Nat. Mus., Bull. 71, pt. 5, p. 48, pl. 20, figs.
3a—c, 1915; Bull, 100, vol. 4, p. 362, 1921,

Test attached, in the early stages resembling ('¢bi-
cides, usually with about 4 chambers in a coil, in the

adult spreading, the chambers compressed but rising
toward the center and ending in a necklike protuber-
ance, at the open end of which is the aperture; wall
smooth, very finely perforate. Diameter of Eocene
specimens 3.00~4.00 mm.

The records for this species are almost entirely from
Recent material of the general Indo-Pacific region.
Brady recorded it from off the Falkland Islands and
off Bermuda, although these records may possibly be
based on the young of another species.

It is surprising to find this species in the upper
Eocene of America, but several specimens confirm its
presence. It is attached to valves of Pecten and to
Lepidocyclina ocalana Cushman. There is little to
distinguish it from the Recent Indo-Pacific species.

Castle Hayne marl; 5611, Wilmington, N.C.

Carpenteria carolinensis Cushman, n. sp.

Plate 23, figure 8

Test attached, somewhat spreading, but the whole
much more compact and higher than in (. monticu-
laris; chambers somewhat fused, the sutures indis-
tinct, aperture central; wall smooth and somewhat
polished, with a few large, deep, circular, porelike
depressions. Diameter 2.00 mm.

Holotype (mo. 371570, U.S.N.M.) from Castle
Hayne marl, station 5611, Wilmington, N.C.

This species differs from the other species of the
same locality in the punctations of the surface and the
more compact higher form. It is unlike any de-
scribed species. It was attached to a species of
brachiopod.

Castle Hayne marl: 5611, Wilmington, N.C.

Fragments of other attached forms make it appa-
rent that under the warm, shallow-water conditions,
of the Ocala especially, there were probably others of
the large attached Foraminifera present. A careful
search of the surface of Mollusca and Lepidocyclina
will undoubtedly reveal additional species.
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4787.
Below
Robin-
son’s
Ferry,
Sabine
County

Bridge
Creek,
San
Augus-
tine
County

Stovall
Creek,
4 miles
east of
Diboll,
Angelinaj
County

Tarkiln

Creek,
Trinity
County

Ohio
and Red
River
well 2,
Tyler
County

Warren
well 4,
Harris
County

Near
Cheap-
side,
Gonzales
County

6148, Old
Whitsett
ranch,
Atascosal
Creek,
Atascosal
County

North of]
Whit-
sett,
Live Oak;
County

Other
upper
Eocene
localities|

Known stratigraphic range

Haplophragmoides dibollensis
ushman and Applin.
Ammobaculites hockleyensis
Cushman and Applin.
Textularia mississippiensis Cush-
man and Applin.
dibollensis Cushman
Applin.
dibollensis Cushman and
Applin var. humblei
Cushman and Applin____
distortio Cushman and Ap-
plin.
hockleyensis Cushman and
Applin.
Quinqueloculina sp.? Cushman
and Applin.
sp.? Cushman and Applin__
sp.? Cushman and Applin..
Massilina sp.? Cushman and Ap-
plin
Robulus alato-limbatus (Giim-
bel).
articulatus (Reuss) var. tex-
anus (Cushman and Ap-
plin).
limbosus (Reuss) var. hock-
leyensis (Cushman and
Applin).
propinquus (Hantken)
Marginulina jacksonensis Cush-
man and Applin.
fragaria (Gitmbel) var. tex-
asensis (Cushman and
Applin.)
Dentalina cocoaensis  (Cush-
man.
jacksonensis (Cushman and
Applin).
Guttulina problema D’Orbigny. .
spicaeformis (Roemer)
Globulina inaequalis Reuss
Pseudomorphina dumblei (Cush-
man and Applin).
decora (Reuss)
Glandulina laevigata D’Orbigny
var. ovata Cushman and Ap-
plin.
Nonion advenum (Cushman)__.
inexeavatum (Cushman and
Applin).
whitsettense (Cushman and
Applin).
Nonionella hantkeni (Cushman
and Applin).
Elphidium texanum (Cushman
and Applin).
Hantkenina alabamensis Cush-
man.
Bulimina jacksonensis Cushman .
ovata D’Orbigny
Virgulina dibollensis Cushman
and Applin.
Bolivina gracilis Cushman and
N Applin.
jacksonensis Cushman and
Applin. :
jacksonensis Cushman and
Applin  var. striatella
Cushman. :

and

Earliest Latest

Eocene..__| Eocene.
e-.do___.___ Do.
—o-do-.____ Miocene.
ee-do______ Eocene.
—_-do___.___ Do.
odoo_____ Do.
——-do_.____ Do.
—--do__.__._ Do.
—o-do______ Do.
co-do_..___ Do.
oo-do.____ . Do.
co_do..____ Do.
_o-do______ Do.
——-do_..___ Do.
—o-do._.___ Oligocene.
_—-do._.____ Eocene.
——-do.__.__ Do.
ae-doo.____ Do.
co-do_._.__ Do.
Cretaceous_| Recent.
Eocene____ Do.
eodo_o___ Do.
~..do___..__ Miocene.
o.doo_.___ Do.
_o.do._____ Eocene.
__-do_o_____ Oligocene.
ee-do____._ Eocene.
co-do______ Do.
—_-do______ Oligocene.
ce-doo____ Eocene.
c—-doo..___ Do.
co-do....__ Do.
Cretaceous_| Recent.

Eocene____| Eocene.
eodooo .. Do.
__.do..____ Do.
co-doooo. . Do.
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Distribuiion of species of Foraminifera in Texas—Continued
\

}.;7]37' | Bridge %tov,l‘(n Ohio x %“18101{1 Known stratigraphic range
Robin. | Creek, | JT5 | Tarkiln [and Red| Warren Chgﬂ;} ranoh, b Other
sow's | ,SB0 | aspof | Oreek, | River | well4, | "G40 | 4 jascosa upper
l«‘er;y, A'ui;;vltés- Dibo-"' %(l;i?rllgf ‘}lyp;’]lezl" (]J?lllrll;;,qy Gonzales| Creck, |(])‘c?i(]:?g:§ Earliest Latest
Sabine County Angeling| County County | A tasocsa| g 4 st
County County County
Uvigerina alata Cushman and | _____|______[o_____[____ S I G PR [SIUN PRI I EOUPIN Eocene.__.| Eocene.
Applin. :
cocoaensis Cushman_ ______|_____ | _____|.____|-.____ D G PRSI PROUUSRU RPN PSR, S coodo.-__-. Do.
dumblei Cushman and Ap- |- _ | |ooo oo oo ]2 o-_do_...__ Do.
plin.
gurcli.nerae Cushman and Ap-|__ - __ | |- |______ b G [N RN IR RN U —o_do_____. Do.
plin.
gardnerae  Cushman  and |- ___ | ___|.____|-_____ b G SRR SR PRSI I RN Y [ S Do.
Applin var. texana Cush-
man and Applin.
topilensis Cushman_ _______|_____ | ... |o.____ D RN PR [ PRI PPN S [ S Do.
Pleurostomella jacksonensis |- || oo{oo o oo oloo e e c.do.._ .. Do.
Cushman and Applin.
Eponides jacksonensis Cushman |______|._____ X DG PR PR IR FO X |eodOuo_ oo Do
and Applin.
pygmaea (Hantken) .. .|| oo oo e e X e --_do_...-_| Recent.
Siphonina  jacksonensis Cush- |._____|._____ D SN (U IR NP P I NI codo____._ Eocene.
man and Applin.
advena Cushman var. eo- |._____|._____|._____ D (SRS NS (RPN RPN U P RPN U T Do.
cenica Cushman and Ap-
plin.
Anomalina  granosa (Hantken) |._____|.____. )< PO (NN DUDIDIRTN AR [UNRIRID RIRIRIRIPN SRR oo_do__-..__ Do.
vm;l‘ iiboll_lensis Cushman :
an plin.
affinis (Hantken) . .. ___|______|..___. D 4B SR FEUURPRUNN [RSSNDNPIUN FRURPURUI FEURRERRIU PRNURRPN NS ——_do___.__. Oligocene.
jacksonensis (Cushman and |.__.__ DG PR RO RN IR INORSVORRN X |o-.do-_-.-. Eocene.
Applin.
jacksonensis Cushman and |._____|______ )N PSSP R PRSI (RSN PRI (PR RN eeodoo oo Do.
Applin  var. dibollensis
(é)l_lshma,n and Applin).
jacksonensis (Cushman and ... . _____{ .____|-_____ D N ISR (RSN IR (R I, —o.doo.-_ Do.
Applin) var. texana (Cush-
man and Applin).
Cibicides americanus (Cushman) |___.___|[______ b < IR (RSN (ROUPUIPR (RNDUUUI FRONPRIOUN PRI PN ___do._____ Do
var. antiquus (Cushman and
Applin).

Distribution of Focene Foraminifera in North Carolina

8171

Known stratigraphic range

Earliest Latest

Robulus limbosus (Reuss) var. hockleyensis (Cushman and Applin) - __
Planularia truncana (Giumbel) _ _ . . ...
Nodosaria latejugata Gimbel . ___ ... __________
Lagena orbignyana (Seguenza) var. semiconcentrica Cushman________
Guttulina irregularis (I’Orbigny)....__ ... T e e
spicaeformis (Roemer) . ____.__________ e e
Globulina gibba D’Orbigny var. globosa (Von Miinster) ... ._._______
Uvigerina cookei Cushman, n.sp. .- ___________._________
Discorbis globulo-spinosa Cushman . CCIIIITIITTTITTIT N
G)ﬁoidina soldanii D’Orbigny var. octocamerata Cushman and G. D.
anna.
Iponides carolinensis Cushman, n. sp_ - .. _._.____...
budensis (Hantken) var. planata Cushman, n. var
Cancris brongniarti (D’Orbigny) - _ .- ____________
Siphonina jacksonensis Cushman and Applin_______________________
Cibicides lobatulus (Walker and Jacob) D’Orbigny
pseudoungerianus (Cushman) .
mississippiensis (Cushman)__
Cuarpenteria monticularis Carter
carolinensis Cushman

XXXX

_____________ Eocene.
_______________ Do.
_______________ Oligocene.
_______________ Eocene.
_______________ Recent.
_______________ Do.
_______________ Do.
_______________ Focene.
_______________ Do.
_______________ Oligocene.

Eocene.
Do.
Miocene.
Eocene.
Recent.

_______________ Do.
_______________ Oligocene.
............... Recent.
_______________ Eocene.




58 UPPER EOCENE FORAMINIFERA OF THE SOUTHEASTERN UNITED STATES

Distribution of species of Foraminifera in Mississippi

6472

Known stratigraphic range

Textularia mississippiensis Cushman_________._______

mississippiensis Cushman var. alabamensis Cush-
man.

recta Cushman___.______________ e

subhauerii Cushman_._________________________

Gaudryina jacksonensis Cushman.______._____________

Liebusella)x byramensis (Cushman) var. turgida (Cush-
man).

Quingueloculina laevigata D’Orbigny________________
longirostra D’Orbigny. . __________
anguina Terquem_____________________________
hauerina? D’Orbigny. . ________.

Miliola saxorum Lamarck_________ . ________________
jacksonensis Cushman___________._____________

Massilina decorata Cushman_______________________
cookei Cushman, n. sp._______-__________._____
jacksonensis Cushman_ __________ _____________
jacksonensis Cushman var. punctato-costata Cush-

man.

Spirolog?ulina. grateloupi D’Orbigny__________________
BP0 e i

Articulina terquemi Cushman_______________________

Triloculing 8p. 0 - - oo oo oo

Cornuspira olygogyra Hantken._ .. __________________

Robulus gutticostatus (Giimbel) . _ - _________________
alato-limbatus (Giimbel) _______________________
limbosus (Reuss) ___ _ ...
arcuato-striatus (Hantken) var. carolinianus Cush-

man.

Saracenaria arcuata (D’Orbigny) var. hantkeni Cush-

man.

Marginulina cocoaensis Cushman____________________ e
Dentalina cocoaensis (Cushman) ____________________ e
cooperensis Cushman__________ o cmmmceeo . el
jacksonensis (Cushman and Applin)_____________ o
Nodosaria latejugata Gimbel . __ . ______________ el
ewaldi Reuss (?) . ________ e .
Guttulina irregularis (D’Orbigny) .- ____ oo X
spicaeformis (Roemer)_______ I .
Globulina gibba D’Orbigny._________ S, e
Sigmomorphina jacksonensis (Cushman) _____________ e
jacksonensis (Cushman) var. costifera (Cushman)_| X
Polymorphina advena Cushman_____________________ s
Nonion advenum (Cushman)__________ e .
inexcavatum (Cushman and Applin)_____________ .
chapapotense Cole_ . _________ . _.______ X
micrum Cole._ - - oo oo .

Nonionella hantkeni (Cushman and Applin) var. spissa
Cushman.
Operculing cookei Cushman________________________
Hantkenina alabamensis Cushman. ___~_____________
Bulimina jacksonensis Cushman___ _________________
Bolivina gracilis Cushman and Applin_______________
jacksonensis Cushman and Applin_______________
jacksonensis Cushman and Applin var. striatella
Cushman.
Reussella eocena (Cushman) . _._____________ e
Uvigerina cocoaensis Cushman______ . __________
gardnerae Cushman.__________________________
jacksonensis Cushman_____ e e
yazooensis Cushman._ .. __ - ______________
Angulogerina ocalana Cushman._________.__________
Trifarina bradyi Cushman var. advena Cushman______
Discorbis globulo-spinosa Cushman__________________
hemisphaerica Cushman_ - - . ____________
alveata Cushman. .. _________________________._
Eponides jacksonensis (Cushman and Applin) ________
cocoaensis Cushman__ . ________________________
Cancris brongniartii (D’Orbigny)__.___-_________.___
Siphonina jacksonensis Cushman and Applin_________
Globorotalia cocoaensis Cushman_ .. _______________

XHXXKK XXX KXXXXXX

[
[
[ |
[

1
|
'
|

Earliest Latest
Eocene___________ Miocene.
do.oo____. Oligocene.
do___________ Eocene.
do__.________ Oligocene.
do_____.__.__. Eocene.
do. . Oligocene.
do_________. Recent.
¢ U S Do.
doo - _____ Do.
doo . Do.
do__ . ______ Eocene
doo—_____._ - Do.
do___________ Oligocene.
do_ o ______ Eocene.
doo-_________ Do.
do._________ Do.
doo . _____ Recent.
doo_.____.____ Eocene.
do_._________ Do.
do_-________. Do.
do__._._____. Oligocene.
do.__.____.__ Eocene.
doo-_._______ Do.
do___________ Oligocene.
do.oo____.___ Eocene.
do___________ Do.
do_ o ______ Do.
do___________ Do.
do.__________ Do.
do-_________ Do.
dooo_________ Oligocene.
Cretaceous_______ Pliocene.
Eocene___________ Recent.
(o TS Do.
do.__________ Do.
do_ . _..___ Do.
do_______.___ Do.
do________.__ Oligocene.
do_________ Do.
doo . _____. Eocene.
do________.__ Do.
doo o ____ Do.
do._ - _______ Do.
do. oo Do.
do-—______._. Do.
doooo Do.
doo oo __ Do.
doo oo _____ Do.
[ U T Do.
do_ oo __ Do.
do- .. Do.
do_ oo _____ Do.
[« 1 S, Do.
dooocceo_ .. Do.
do.__________ Do.
do_-________ Do.
¢ (o Do.
[ Lo U Do.
do_ oo ___ Do.
doooo_ Do.
¢ 1 I, Do.
doo oo - Do.
[ s M Do.
[ U I Do.
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Distribution of species of Foraminifera in Mississippi—Continued
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Jackson Known stratigraphic range
6472 | 6473 6457 | 6471 | 6646
6463 | 6458 Earliest Latest
Anomalina bilateralis Cushman___________________ o] X el X o] X teoo| X | Boceneoo o ______ Oligocene.
grEXlosia: (Hantken) var. dibollensis Cushman and | ___} ___|- [ _|-o-] X |oco)eocaa]eaaan doo oo Eocene.
pplin. ;
cocoaensis Cushman_______.___________________ RSO SRR FEUR I~ (RURPIN FPRO R dooooo___.__ Do.
jacksonensis (Cushman and Applin) _____________ - SN SOV (PN DG I I F doo oo Do.
jacksonensis (Cushman and Applin) var. dibollensis. o] X emca]ece] X damea|ameaa [ U S Do.
(Cushman and Applin)
Planulina cocoaensis Cushman__ .. . ____._________ JRUSRPN RSN SRR IR (PRI B -G SRR P (P do._ . ___ 0.
Cibicides pseudoungerianus (Cushman) ... ...__._...|. mmafmeme] X emafea ] X feeaa|eaeae do__ ... Recent.
americanus (Cushman) var. antiquus (Cushman |_.__|____|c_ | X |-ccc| X | X |ecac|oeaan doucce oo Eocene.
and Applin).
yazooensis Cushman_ _ ... . ooe_.o_- D G < PSP IS IR IR (RN (RPN (P doce e Do.
mississippiensis (Cushman)__._____ .. ___________ oo X emafiae] X feee e dooooo . Oligocene.
Gypsina globula (Reuss) - - - oo mmmafema] X Jomma]emaa]eeae] X feeecfeeae doacce oo Recent.

Distribution of Eocene Foraminifera in South Carolina

Ashltiy Known stratigraphic range
mar! -
3595 | Do | 6321 |11862| STKS: | 11857| 11861 | 11863 6310 | 5531
chester Earliest Latest
County
Textularia mississippiensis Cushman var. ala- |.___.|-.__[ X [----|-co--_ eeefece o] X |---.] Eocene.______ Oligocene.
bamensis Cushman.
subhauerii Cushman. .. _________________ o] X e e oo X el do______ * Do.
barrettii (Jones and Parker) ... _.___ (RN SRR AR FUEVN (P e X e e e do.______ Recent.
Verneuilina propinqua H. B. Brady___________ JRURGORN NSNS AR AP P DG PR N FPRU SN do_______ Do.
Gaudryina jacksonensis Cushman_ _ ___..._._._. RN SRS FURDIOH RN PR RO SO HUON "G PRI A doo__.__ Eocene.
subquadrata Cushman._ ___________._____. RN RSO FRDION I e X e |ecac e a do.__.... Do.
Liebusella byramensis (Cushman) var. turgida |- _ |- |- |-co|oaoooo e X e e e do.___... QOligocene.
(Cushman).

Pseudoclavulina sp.?_ ..ot DG IR N NN SR S do.______ Recent.
Robulus alato-limbatus Giimbel. . __.__...___ RS SRR NP SR O e eme e X oo do____..._ Eocene.
articulatus (Reuss) var. texanus Cushman__|.___|.___[_o__[-._.[-.o___ e X X feeoa do___._._ Deo.
limbosus (Reuss) var. hockleyensis (Cush- |.___|-co_|oco_|oeac] X |ococ)omoo]ooaa] X |eccc]eenaa do.____._ Do.

man and Applin).
arcuato-striatus (Hantken) var. carolini- |.___|-.__ . |-co_|ccoo-- SRR FSURR (EUSPEU "G MU R do_____._. Do.
anus Cushman.
Saraceneria arcuata D’Orbigny var. hantkeni | ___[.___|.___[ X {-.__._ X IX | XX [ X faeuua doanoa. Do.
Cushman.
Planularia truncana (Giimbel) ______________.__ S I~ A U S JEUIUNY SR SONUION SUIPIO AUNUIUN R do_.__.__ Do.
cooperensis Cushman_ .. ____ ... ... RN IS AR U IR | X | X aeac]reac]aeeae do._..... Do.
Marginulina karreriana Cushman, n.sp oo X oo X e X eeececfocaaa do.__.._. Do.
subrecta Franke ... _____.._.._ SR IO IO ] X oo do.___.__ Do.
cocoaensis Cushman. ___________________ ) S I I JEUUURUIN SO SR (RSN NUN AR do._____._ Do.
cooperi Cushman_. ... ___ . ___._____.._ R NP I FEUNUU SO ORI AU "4 A do.__.___ Do.
cooperensis Cushman._ . _____________.._ U FURUIUY FRUNUIUN FUNRN (RO SRV ERUITN NN FUNPN B4 do_.__.__. Do.
Dentalina cocoaensis (Cushman) .. __.._._..___ S O AU B G F e X e X faaaae do_______ Do.
cooperensis Cushman._______________.__. SN AU SRS (NSO PR et X o] X e do______._ Do.
jacksonensis (Cushman and Applin) _.____ VS RO I~ RO [ e X e oo X e do_.__.._ Do.
halkyardi Cushman..___________________ I S AR NG X I XTI XX eaoae do.______ Do.
cf. D. adolphina D’Orbigny._ .. __.__.___ JRUNEURN RPN SRR SR (R, X |eeo|eaooloooo|----| Cretaceous?...| Miocene.
cf. D. vertebralis (Batsch)...._._._...._. S SO U NG I e X | X |ec--|----| Eocene..____._ Recent.
=) 7% PO R FU AU "G I X I X | X leoofeocacfaaaz do..____._ Do.
Nodosaria latejugata Giimbel ______________.. SN SO IS A A eI X X ez do___.__._ Oligocene.
latejugata Giimbel var. carolinensis Cush-~ |____[.___|.___| X |--____ X | X | X ool X eeaae do.______ Eocene.
man.
ewaldi Reuss? .. __________________ SRR FURUIU SN RN I ey X |ecoc)eo-Z|----] Cretaceous__ .| Pliocene.
fissicostata (Cushman._._________________ D PR " AR A meea)oacc|aca]aao2] X | Eocene....___ Do.
Lagena laevis (Montagu)?_ . _________________ b4 PO I U A b < U IR AU EUNIN SR doa___ Recent.
acuticosta Reuss_ - - _________________ SRR IO OO "G X | X | X |-—-_|----| Cretaceous._ .. Do.
costata (Williamson) ____________________ S SO S NG AR X1 X | X |-aco]l-—-_| Eocene._..___ Do.
hexagona (Williamson)._________________ [ NN U AU A JEUNUN NN B~ GR F SISO A do___..__ Do.
153 4 T O VNN UNUERY SRR U AR JEPUS EURU (RPN A B G do.____.. Eocene
Guttulina problema D’Orbigny _______________ SUSUNURR EURUIU MUV SNV U cmee|ecacecaleo-2] X | Cretaceous_._[ Recent
spicaeformis (Roemer)_ _ _ . _____________ U FUIN G AN A e X |ecoo|eaoleo--| Bocene.______ Do.
Globuling, %bba D’Orbigny. oo ___ e X X e X | X | X | X |oaoa|oana- do.____.. Do.
giblga.) 'Orbigny var.-globosa (Von Miin- |o___|oo__|oco_focoo] X Jocac] X ecocfocacloaao]aaaaa do..._.__ Do.
ster).
gitl)okga, D’Orbigny var. tuberculata D’Or- |____| . _faco_|ococ|ocmana- SN IR OO (G I doaecno-- Pliocene.
igny.
inaequalis Reuss_ .. ___.____ VRV FRUROURY SONUNPNN IR NP D < I NP DO AN SO do.__ ... Recent.
rotundata (Bornemann)________________._ el emea] X e DG PN NN S N SO do..___.- Do.
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Distribution of Eocene Foraminifera in South Carolina—Continued

Ashlciy Known stratigraphic range
mar;
3505 | DAl | g3o1 11862 | WOTKS: | 11857 11861) 11863 6319 | 5531
chester Earliest Latest
County

Sigmomorphina jacksonensis (Cushman)______ JEUSUION DR B G IS (I ceeleee|eco]ecoc]--<-| Eocene.______ Eocene.

jacksonensis (Cushman), var. costifera | X |____|____|____[._____ RPN PRI NN (PR NP U do__._.___ Do.
(Cushman). '

regularis (Von Miinster)_ . ._.____________ RN R IR SR b G IS N OO [ & NP do.______ Oligocene.

vaughani Cushman and Ozawa_________ _ RSV PRV (RPN IR P b IS IR I G (NN B do___.___ Eocene.

Polymorphina advena Cushman______________ SRR VS (RS PO U DS ISP P G RPN (EUPN I, do_______ Oligocene.

Sigmoidella plummerae Cushman and Ozawa___|.___|____[.___| X |-_.___ e XX X | X feen-o do_____-. Eocene.

Nonion advenum (Cushman) .. __.___._______ e X e SRR SRR [NPIVIPN (EPR [N I do-___.._ QOligocene.
inexcavatum (Cushman and Applin)__.____ VSN IR G PSP S JEPSN FRORPITN FROUPUD FPIPIDN (PR do-______ Eocene.

Nonionella hantkeni (Cushman and Applin) |____|-___j____| X |-..-__ X X X Jece) e} do___.____ Do.

var. spissa Cushman.
jacksonensis Cushman__________________ PR SR SRR SO N SRR [UUROSE RS NP NS R, do.--._. Do.

Spiroplectoides curta Cushman.____________.__ USRS U (RPN SR R D2 RPN U RPN PV U do___._._ Do.

Plectofrondicularia cf. P. vaughani (Cushman) _|____|____|____|---|______ X | X fecoc]aoa] X |aoaas do______._ Miocene.
trinitatensis Cushman and Jarvis_____ ... RS DRI RPN PSRN I X X e do.______ Eocene.
cookei Cushman________________________ JEURR PRV SRR HUN X | X | X feca] X {ecaoo do_______ Do.

Nodogenerina cooperensis Cushman___________ JRURPY R (RPN DO NS DGO PR [N [ G NP R do_____.__ Do.

Bulimina jacksonensis Cushman______________ RSO R [N SRR R QR RS PROUPIPN MU SPS S do___._._ Do.
jacksonensis Cushman var. cuneata Cush- |.___|____[ ___|-.._[______ D ISV SO RS S S do_.____. Do.

man. -
cooperensis Cushman_ _ - ________________ SRR RN (RSN MR D PR PR PRSI S A do_______ Do.
ovata D’Orbigny . ... ______________ SRR RS (RSN BRI o] X Jeooo|-oo-]----] Cretaceous.__.| Recent.

Virgulina recta Cushman____________________ e Xl X | X | X |-cc-|----| Eocene_______ Eocene.

Bolivina jacksonensis Cushman and Applin.___|____|____| X |-—-|______ [N I G ORI INRRRN SR SRR do_______ Do.
jacksonensis Cushman and Applin var. |____|____| X | X [._____ X X X oo do_______ Do.

striatella (Cushman and Applin). : .
spiralis Cushman____ ... _____________ RN S (R B G A DG IR U [ G I A, do.__._.__ Do.

Reussella eocena (Cushman)_.________________ pmme] e, X el JEUSUS FRUUPRS NS (EPU RPN NN do_- .- Do.

Uvigerina cookei Cushman, n.spo.___ .o | ___f __f oo | X | _|ococlecoo] X oo oo dowmooo__ Do.
gardnerae Cushman____._.______________ RN SRV RN (AU B G (SN P PRI SN U R do-____.. Do.
glabrans Cushman______________________ RN (RORIH IO I G S, SR [ PSSR (R (RPN O do_____-. Do.
jacksonensis Cushman__________________ RV ISP [RURN (SRR B %GR RO N EUR I G R do_______ Do.
yazooensis Cushman____________________ e X oo X X | X |eoofaaoofooo do_____.. Do.

Angulogerina ocalana Cushman______________ RSN (SR (R D G S, X XX eeoeoe | do.._____ Do.
cooperensis Cushman, n. sp______________ RO U (R PR A X o] X oo do_______ Do.

Gyroidina orbicularis D’Orbigny var. planata | .| ___{____| X {______ XX XX oo do.__._.-- Do.

Cushman, n. var.

Eponides jacksonensis (Cushman and Applin)__[____[____| X |-=eu|oo____ RPN RO NI N B do.____-- Do.
jacksonensis (Cushman and Applin) var.?__|____|____{____[--__[..____ X X X fooo oo do.__.____ Do.
cocoaensis Cushman_ ___________________ RSP R (T G PR Ko feaae] X focofmaea]aaaan do___ ... Do.
minima Cushman_ . ____________________ e Xl FUURN (RS (i *G RO U I, do___ .- Do.
umbonata (Reuss) __ . ___________________ JEUS PRSI R M N e X e e do_______ Recent.

Cancris brongniartii (D’Orbigny)_____.________ SRS U (SR PP ORI e X do___.___| Miocene.

Siphonina jacksonensis Cushman and Applin.__|____|____|____| X [._____ X | X RO S do.____.__ Eocene.
advena Cushman var. eocenica Cushman | X |____| ___|____[._____ SN (RN FES MR (RN do_____.- Do.

and Applin. N

Cassidulina globosa Hantken_____________ so|-mm el X o] X X X oo oo do____.-_ Oligocene.

Sphaeroidina austriaca D’Orbigny._________7__ SRS IR AN I G P | XX e do_____-.; Miocene.

Globorotalia cocoaensis Cushman_______._____ JRUUO FEPUU N G PR I JEUSI PR NN (NP (P N do.._____ Eocene.

Anomalina jacksonensis (Cushman and Applin) _| X |o___|____|c__|_____ JUURURUN IR NN SRR (RPN I do_______ Do.
jacksonensis (Cushman and Applin) var. [ ___[____| X |- _|--____ RS PRI SRS U B -G N do_______ Do.

dibollensis (Cushman and Applin). .

Planulina cocoaensis Cushman var. cooperen- |____|____|____| X |.__.__ XX X eea]eeoaea o do.__._.__ Do.

sis Cushman.

Cibicides lobatulus (Walker and Jacob)_.___. JEUS NN B (U Kofeooo] X | X foeo|oaoe do___._.__ Recent.
pseudoungerianus (Cushman) ____________ S NN R (G XKoo | X | X | X oo do_.__._._ "Do.
americanus  (Cushman) var. antiquus |o___|___\____| X {______ Koo} X oooeo oo doaaoo-C Eocene.

(Cushman and Applin). :
cooperensis Cushman_ . _________________ JRUNUES PPN SN G R XX | X oo e e doao oo Do.
mississippiensis (Cushman) _ _____________ oo X e ORI FESUUURR NP MU (EPU R do_....__ Oligocene.
mississippiensis (Cushman) var. ocalanus |- ___|-___|____|____[______ S NS (SRR RN M do.-___.__ Eocene.
Cushman, n. var. o=




Distribution of Eocene Foraminifera in Florida

Known stratigraphic range

: 5 4
6754 | 119 | o1 | 7ies | 6768 | 4074 | 48 | 6823 329 7349 | 7338 | 7337 | 738 | 7345 | 7341 | es1;z | 4065 | eves | esi5 | 3636 | 6787 | emse 380 322 | 3629 | 6799 | esi0 | 6812 | 6814 | 6700 | 3174 | ae5 | 7355 | 7367 | 3685 | 3686 | 7366 | 5030 | 6808 | 6807 | 6804 | 6805 | 7378 | 7360 | 7365 | 3684 | 736 Eorliost, Latest

Textularlilz;h rllrllglsissippiensis Cushman var. alabamensis Oligocene.
ocalana Cushman_ .. _ .. . ____.__________ Eoﬁeone.
recta Cushman_ __ _______________________________ Oligoéene
subhauerii Cushman.______________________________ Pagocene.
dibollensis Cushman and Applin_ . _________________ cene.

Gaudryina gardnerae Cushman________________________ Oligoéene

Liebusella byramensis (Cushman) var. turgida (Cushman)_ Dugocene.

Valvulina ocalana Cushman___________________________ Sene.

Robulus gutticostatus (Giimbel) . . ________________.___ Do

Phlanularia truncana (Giimbel) - . - _______________.___ Do'

Marginulina cocoaensis Cushman______________________ B

Dentalina cooperensis Cushman_____________.__________ Oligoéene

Nodosaria latejugata Giimbel.______ .. ___________ Dligocene.
fissicostata (Gimbel). .. ____________.___ Faocene.

Guttulina irregularis (D’Orbigny) . ____________________ cent.
spicaeformis (Roemer) . ____ . __ ____ . _ . ______ Do.

Globulina gibba D’Orbigny_.__ .. ... _________ B,

Sigmomorphina jacksonensis (Cushman) ___.____________ Oli’goceh .

Nonion advenum (Cushman) .. _____________________ .

Nonionella hantkeni (Cushman and Applin) var. spissa
Cushman. _ .. __ ..

Assilina floridensis (Heilprin) . - .
Operculina ocalana Cushman_ _________________________ :
mariannensis Vaughan___ . _ .. ___________________ .
Operculinella willeoxi (Heilprin) - ______ .. ___________ :
Heterostegina ocalana Cushman_ ______________________ .
ocalana Cushman var. glabra Cushman_____________ )
Bulimina jacksonensis Cushman_______________________ )
Reussella eocena (Cushman) . ______ . __________________ :
Uvigerina gardnerae Cushman_________________________ .
Angulogerina ocalana Cushman._______________________ .
Trifarina bradyi Cushman var. advena Cushman :
Discorbis ocalana Cushman_ _ . ________.___.____._______ )
Lamarckina ocalana Cushman_ _ . ______________________ Do R e e S B B S ) SRR I SR SR BRI SN NP RUU N AU NS NOUUORPUN RN HUIOION HSUNNRION NSNS UN NOUSoUIon HUouououonl MU NOUGUNSIN NSt MU NUSIOUR NOUPUPIOUON MU NOUSUSIOU MU NSNS NN MSSUPION SOuuiusl RSN S B CR FE d Do.
Rotalis D2~ ... ...l S e e e A T L e T e e e E i I oIl Do.
Eponides jacksonensis (Cushman and Applin)_ . _._______ ' Do.
cocoaensis Cushman__.______._____________._______ - Do.
ocalana Cushman_ . _____________________________ Do.
Siphonina jacksonensis Cushman and Applin____________ Do.
Globorotalia cocoaensis Cushman_ _____________________ Deo.
Anomalina jacksonensis (Cushman and Applin) Recent.
Cibicides pseudoungerianus (Cushman)_ ________________ Oligocene.
mississippiensis (Cushman)________________________
mississippiensis (Cushman) var. ocalanus Cushman, Eocene.
UM VAT e Reeent.
Gypsina globula (Reuss) - __ ___________________________ Do
Rupertia floridana Cushman___________________________ '

T i} T 62330—34. (Face p.60.) No,1,



Distribution of species of Foraminifera in Georgia

Barn-
!gvrg]a- : Ocala limestone Known stratigraphic range
tion [
T T
7755 | 7719 ! 704 | mse | 3066 | swe0 | ovese | 7y | 7os | 7us l 7119 | 3626 | 716 | 7z | 7285 | 3617 ‘ 720 | 712 I 7126 | 7127 | 7090 | 3387 | 7w0e8 | 7130 | 3390 | 7007 Earliest Latest
) ! .

Textularia subhauerii Cushman_ _ - __ . oo ceecceee oo e X b <u N RN U RO D G l ________________________________________________________________________________________________ Eocene. -ccceceee- Qligocene.
hockleyensis Cushman and Applin__ . __________ D < [P IR NP FUUPUIN ORI MU SUPN PRSP PUPIUPS ARSI FOIOIUPIDH PRURIONPI (PRSI SSPRUUN PRSPPI FUNPEPRURN NURUPE UNOSUUPRN SPRRUUIDN IIUUPIOUPRUE SOUPIPRHPN PRSP SUNOIPIIPN UUIPUION SSIUIPIPIUR NN doocoooaeo Eocene.
mississippiensis Cushman var. alabamensis Cushman__________|______|______{ _____ |\ ____|-co._Jeao___ X X femeeo. [PRORURE PRSUUPIUU (HUNIUPUN JSPIURPI SRR SURSRUPUPR MUSPRRUIH SNSRI (RPN SUPRIN NORRI WU MOPIPIIN AUSIUISE NP AU U o 1 T Oligocene.

Lenticulina convergens (Bornemann) _ _ . __ . ____.___._____ Do.

Baracenaria arcuata (D’Orbigny) var, hantkeni Cushman___________ Eocene.

Planularia truncana (Giimbel) - - - - - oo oo oo Do.

Marginula cocoaensis Cushman_.. . - ... : Do.

Dentalina cocoaensis (Cushman) - . _ .. oo _oo Do.
cooperensis Cushman_ _ - _ e Do.
jacksonensis (Cushman and Applin) - .- _____.________ Do.

Nodosaria latejugata Giimbel . _. . .. Oligocene.
ewaldi Reuss? ___ .. oo Pliocene.

) fissicostata (Gambel) - . .. ___ Do.

Lagena acuticosta ReUSs - _ - _ - oo Recent
costata (Williamson) _ _ _ _ .. e Do.

Guttulina irregularis (D’Orbigny) - - - - oo oo e o oo Do.

‘Globulina gibba D’Orbigny _ . .- .- e e Do.
gibba D’Orbigny var. globosa (Von Miinster).._ ... ________ Do.

. minsteri (Reuss) .- __.___ Miocene.

Sigmomorphina jacksonensis (Cushman) var. costifera (Cushman)..__ Eocene.
semitecta (Reuss) var. terquemiana (Fornasini)_.__ ... _______ Recent.

Pseudopolymorphina dumblei ?Cushman and Applin) ... __._____ Miocene.

Polymorphina advena Cushman_ . ________________________ Oligocene.

Nonion advenum (Cushman) . - - . oo oo Do.
chapapotense Cole_ . __ . . o e Eocene

Operculina cookei Cushman - - - - - - oo oo oo oo Do.
ocalana Cushman. . - . .o Do.
vaughani Cushman_ . _ . _ i Do.

Heterostegina ocalana Cushman_ _ _ _ o ______ Do.

Hantkenina alabamiensis Cushman__ . _ ... ..o _____ Do.

Bolivina gardnerae CuShmMan _ - _ - -« o oo oot Do.
jacksonensis Cushman and Applin._ .o _____ Do.

Reussella eocena (Cushman). . - - oo - Do.

Uvigerina cookei Cushman, D8P - - - - - ee oo oo oo Do.
jacksonensis Cushman _ . . o oo oo oo ___ Do.

Angulogerina ocalana Cushman________________________.________ Do.

Discorbis subaraucana Cushman _ - __ oo Recent.
assulata Cushman_..________ .. DS PRSI PP PPN (RPIPRIUP PPN FOIpRNpIS SORSSUUPN FOIOUPUUN FNPRIU FOSIIUN SPUPIPIIN ROVOIPIPIDN (RPUPIORSUN (SPRUPSPS R UOUS) MPUSSIN SPRII (PR (HVOUSRUN PPN PRI Eocene..__.._____ Eocene.

alvulineria jacksonensis Cushman__ . _____.________ ... .| ____ | _____|_____ D4 PR IR AN VRSN FPUpUPIyUp NPIuptin MPRUPIRN FOSPUSPIN SPIPU MO SUPIRON SORSIOUPI JRUPIUUON SPUUPUUPN SORPIUR (RPRURVUN WPRRIUN RUIPI NSSIRPUH DRVUPIPIUN NSO NN do.oo.___. Do.

Eponides jacksonensis (Cushman and Applin) - .- ________.__.__._|._____ X femeaae Do S NP R D U SRRRUIN PRUUPUPUND NOUPS ISR N R SHS ) FOUORO U PR U SRR FRPSR JRPRPRpRpSy SPP [N (R (R . PR RPN RO S SR R do_._oo_._... Do.

Siphonina; jacksonensis Cushman and Applin- - - oo jeooo o |ooooooo_|eoo_leoooojoooo D QRN USRS N SRS N bSO PR R PSRRI SRS NP PSR MR RSN NSRSy, NP NS SO do ... Do.

Anomalina bilateralis Cushman_ .- __________ oo oo DL PR U SVRSUPIO PR SRR NI MR NOUPIIOIN MU MU FOUSIION SOPURIPIOH NORUPRIN NIV NORIUIN RSN NUUOU SPRUPRN NSRRI SRS AR R do __oooo_. Oligocene.

Cibicides lobatulus (Walker and Jacob) - — - - e aeen X b S U X fecooo- D= PSRN NRPIPUNUN PRUPRpRpi NOSPIPSpN ORORpUIon) MU FUNIURPIN FROPIII SOUPRIUIN SPUPIIIUH SUPSIOUUR SPSEUUPN (SURRPI FOpIHPPN) FRUI SN JRE P b G S do___________ Recent.
pseudoungerianus (Cushman) .. - oo oo eemce o m e e e e D RN FORpUPDI PRI USRS I AN (NP NONSIpUS DIV SUUPIIPIN PUPRIVIU SOSIPPIN IUSSIUPIU AUSIN DRpUpR (PRSI NUSPRPIPI PSRN R do____._____ Do.
mississippiensis (Cushman) - - .- oo oo em e oo e oo X b- G PRI . B e T I Tl [TESa) B RS R D S P do___________ Oligocene.
mississippiensis (Cushman) var. ocalanus Cushman, n. var___ |-\ _|_____|______ b EOUPRPR JRUURpRpR NPRPRpRPRP PSP FpSpIUUR) EURp i SO FpRpupou FPUIII IRPUPRPUN FPUPIPRPU PRI BIupuptpn BOSUPIPN ISt NPPUPUPIN HUPIPIPI NP WS SRR S . do ... Eocene.

Gypsina globula (Reuss) - - - - - oo ooo oo oo mmee e e e e oo e e e e e e e e e e e e e e e b P do.ooo-_. Recent.

62330—34. (Face p.60.) No.?2,



Distribution of Eocene Foraminifera in Alabama

Knowan stratigraphic range

7220 722 2637 6706 1/38 7159 7161 7203 6724 6725 6726 6727 1/23 5567 6722 6730 1/43 6719 6720 1/26 6739 6740 | 6738 6741 6747 6742 6746 1/25 17 1/8 121 1/33 1/39 6755 6756 6754
Earliest Latest

X oG P DS SRR NS U (NN FUPSER IS b G FRUUU IR X DS USRS SPUUPU ORI FR AR Focene___________ Oligocene,

Textularia mississippiensis Cushman var. alabamiensis Cushman___.
______________________________________________________________________________ Ko Jemmmafoecca] X eeeaof X X feeeeodoo________| Hocene.

recta Cushman__ s
subhauerii Cushman.. .. e
udalta,Cus%man ........ ST o A O N N NS Nt Nt Bl N M S U o s O O
dibollensis Cushman and Applin._ . e e e e[ e e e e Y20 PSRN ISUSSUSN SUSNUOIN OSSN SRRSO OSSN MUNSNUN DUSSIN MO I )
Vulvulina advena Cushman_ . e ammma e - SN RN RSSO AR NURASNY AR N AN IR ISR UM NS Al S N I ! At D T R Ko feemeee X S R 40 oo Do.
Gaudryina jacksonensis Cushman_ .. ... DS IFUUU NP SO X
______________________________ b SSVSSIe AU SO SN MO0t 0N MOSOuSm OSSN OO R VU oot Mt MUl MO MO IR PSSO N 5 %9

gardnerae Cushman_ e e e e[ mm e[ SN NSNS N
Liebusella byramensis (Cushman) var. turgida (Cushinan) [ | _|aeo oo _|oo_- O RS DS B O] cL TR EEET N SEEE LT EE T PR s o S SEEEEE B D : X do Oligoc
_____________________________________________________________________________________________________ Oligocene.

Miliola jacksonensis Cushman___ .. ______... EANUPN (SRR SO NS RGO AR MU MR SR FSR SN A R AU MRS ASSRURU MU RN A AU I

Robulus gutticostatus (Giimbel) - .. __.______ SN PRSI MRS S MR X |l X% qe__.. DS S O O St MO OO S RSN AONOUOI St M B S N e e B e a et e B e B e et EE T SRR R TR do. ... __ Focene.
gutticostatus (Glimbel) var. coconensis (Cushomah) oo oo |\ _____ DG ROUSCUS PSRRI FPUPUVRIN FPRPUUU IOUUOUOHN RO VUGHURUN NUUPUPUR) SPRPUPURIN: NSRS NPUUPIUE JOUOUSRON FSUSGUU FRUOUPIP NPURUPIOR ISUURRN N
gutticostatus (Giimbel) var. yazooensis Cushman. . ________. O AU AR AU AN IR T S TN NRNvIII MU MU A A S, SO O S St O Ay Ottt ntmntuta ettt utntutet Outbnsota outu ittt At MOttt At A R i il RRtaiad Ry R bbbty .
alato-limbatus Gimbel .. ... _ SO UUUON (SO IO IR SR N RO (RO USRS RS OURUSUSION RN OSSNSO JoUeuSh SNt O OUSRvoUON ORSOUORONY NNROSPUSINNY VUSROS AU AU B B R R e R e e R ] R e e e LR B B | it EET T doeoe L Do.
limbosus (Reuss) - .- oo S S ) ) p G NI DG USRI NNV SPUSURVUPR FURURNY NSRS MU NS SR ORI USRI I RO MU O IO I 71T St It il ittt il Il el e A it ittt it Il Ao Do.
limbosus (Reuss) var. hockleyensis (Cushman apd Applin) |l |oamm oo feeeeee S 2 1 S e 0 ot OO Ot O Ot o o N et sttt ot IOt e ntutt BSstntt Ot sttty ettt Dottt ittt sntututstel Intaintel At et A dooeeo_ . Qllgocene.
arcuato-striatus (Elantken) var. carolinianus Cushman. ... ) S T O I SR ottt ettt ottt ikl e Sl i e R R e e i e e L e e it R doeee Eocene.

Saracenaria arcuta (D’Orbigny) var. hantkeni Cushman..._...____. :

Planularia truncana (Gitmbel) .- - oo o e

Marginulina cocoaensis Cushman . . oo
fragaria (Giimbel) var. texasensis (Cushman and Applin)

Dentalina cocoaensis (Cushman) .o - - oo mm e
cooperensis Cushman_. ... _________
hantkeni Cushman___ . __._ ... __..
jacksonensis (Cushman and Applin)

Nodosaria latejugata Gumbel ... ___.__ e mm Do.
latejugata Gimbel var. carolinensis Cushman_ ... ______ Oligocene.
cookel Cushman . .. ! , Focene.
fissicostata (GOmbel) . o oo Do.

Guttulina irvegularis (D’Orbigny) - o - - : Pliocene.
spicacformis (Roemer) _ e

Globulina gibba D’Orbigny - - - ccoeme oo oo oo oo
gibba D’Orbigny var. tuberculata D’Orbigny - - oo S
minuta (Roemer) - ..o e ’ ) Do.
miinsteri (ReUSS) - - oo oo oo e i Do.

Sigmomorphina jacksonensis (Cushman)_______.._._ e _ » : Miocene.
jacksonensis (Cushman) var. costifera (Cushman)_ ... ... ... o ) Ego](::)ene.

» 0.
Recent.

Miocene.

semitecta (Reuss) var. terquemiana (Fornasini)Z . ._.__.. S,
Pseudopolymorphina dumblei (Cushman and Applin) ... ______ i i
Polymorphina advena Cushman . _ .. ... e 1
Nonion advenum (Cushman) ..o Oligocene.
inexcavatum (Cushman and Applin) .
chapapotensis Cole_ ..
Nonionella hantkeni (Cushman and Applin) var. spissa Cushman____
jacksonensis Cushman.. ...
Operculina ocalana Cushman_ . _____
Hantkenina alabamensis Cushman
Buliminella alabamensis Cushman_
Bulimina jacksonensis Cushman__ L ____.
jacksonensis Cushman var. cuneata Cushman.___..____________
Virgulina dibollensis Cushman and Applin_ ... ___
Bolivina attenuata Cushman_ ..
caelata Cushman var_ .. ...
gardnerae Cushman_ .
gracilis Cushman and Applin_ . ___ . __
jacksonensis Cushman and Applin. . __________
jacksonensis Cushman and Applin var. striatella Cushman and

pplin.
Loxostomum dalli (Cushman) - - . . e
Reussella eocena Cushman_ . .
rectimargo (Cushman) oo .
seulptilis (Cushman) ..
Uvigerina cocoaensis Cushman_______ . _____________
cookel Cushman.. . e
gardnerae Cushman_ oL
glabrans Cushman .. e
jacksonensis Cushman ...
yazooensis Cushman ... ..
Angulogerina ocalana Cushman_ .. . _.__.___.__
Trifarina bradyi Cushman var. advena Cushman
Spirillina vivipara Ehrenberg. .. oL
Discorbis globulo-spinosa, Cushman____ .. _____________
hemisphaerica Cushman_ . - .
subaraucana Cushman . ... il
bulla, Cushman . . e
assulata Cushman . ...l
alabamensis Cushman _ . ...
Valvulineria jacksonensis Cushman____ . ____________.__
Lamarckina jacksonensis Cushman. .. oo .
Gyroidina soldanii D’Orbigny var. octocamerata Cushman and
_G. D. Hanna.
Eponides jacksonensis (Cushman and Applin) _ . ___._.___.___
cocoaensis Cushman . . e
ocalana Cushman_ . __ e
Siphonina jacksonensis Cushman and Applin.___ . _____________
CGloborotalia cocoaensis Cushman_ . __________ .
Anomaling bilateralis Cushiman - - - oo oo e T T U TSOTTETITTT X ) K el X e e e e N T T L T N T L T T T T T T T T T T T T TR T T e T Do.
€0e0aensls CUSRINAD - - o o e T S T L T T T i X e e e e T T T T T T T T T T T T T 8ligocene.
...................................................................... Locene.
Do.

jacksonensis (Cushman and Applin)___ . __.________._
jacksonensis (Cushman and Applin) var. dibollensis (Cushman
N 121 e e e et et et ettt e i e el Do.
Planulina cocoaensis Cushman_ . _____ .
Cibicides lobatulus (Walker and Jacob) . Do.
pseudoungerianus (Cushman) .o ... ____.___ g Recent.
americanus (Cushman) var. antiquus (Cushman and Applin)___._| X P S IR RS I SO M D SN IO (NSO ISR N N X | I A N R X do E Do.
---------------------------------------------------------------------------------------------------------------------------------------- ocene.
do Do

yazooensis ush?éan ...... S N IR Mot M D G PRI URRUN MRS FUNSISPUON SUNUEP PSPPI USURIN UUIRIUN USRI I
mississippiensis (Cushran)___ e feeaoas D S P I ___-___-__"_--____-_-__-_-----___-___,_-_,“_: ---------------------------------------------------------------------------------------------------------------------------------------------------- 1o
T sibionsis (Cushman) var. seaiamas Gustman—or- oo oroob o e S S e el o e A s N R TR U s N o P O M NS St M kv Wl N B Qo Bugooana.

typsi lobula (Reuss) - oo e o oe oo oo mmie e emrme e emmma e X [eeaaa]- -
Gypsina globula ( euss) R S Rk RERTEE) SEEREN CEPERS (ERRRS G e L oy Sy NP Ui ] o SN ) OOy SPUOpm U yupmuyt) HMpupRpUot) NOUpUPROR UVUURPUS) RO IOUPUPRUOR) SUUpUSIN) SURURR NPUURN RS ] R TRt AEEES donae i Recent.
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FiGguUre 1.

F1GURE 2.

FigUre 3.
FI1GURE 4.

F1GURE 5.
F1GURE 6.

Figure 7.

F1GURE 8.
Fi1gure 9.

PLATE 1

Haplophragméides dibollensis Cushman and Applin (p. 6)
Holotyp_e. a, Side viéw; b, apertural view, X28. From well sample, Tyler ‘County, Tex.
Ammobaculites hockleyensis Cushman and Applin (p. 6)
Holotype. ' a, Side view; b, apertural view, X35. From well sample, Tyler County, Tex.
Textularia mississippiensis Cushman (p. 7) .

Side view, X50. From well sample, Tyler County, Tex.
Side view, X50. U.S.G.S. station 6473.

Textularia mississippiensis Cushman var. alabamensis Cushman (p. 7)

Side view, X50. U.S.G.S. station 7227.
Side view, X35. U.S.G.S. station 6321.

Textularia ocalana Cushman (p. 7)
Holotype. a, Side view; b, apertural view, X50. U.S.G.S. station 6812,
Textularia recta Cushman (p. 7)

Side view, X50. U.S.G.S. station 6726.
Side view, X50. U.S.G.S. station 1/8.

Textularia subhauerii Cushman (p. 8)

Figure 10. Side view, X45. TU.S.G.S. station 1/38.

FicuUre 11.
F1GURE 12.

Fi1cure 13.
FiGURE 14.
F1curE 15.
Figure 16.

Figure 17.

Figure 18.
FiGgURE 19.

Figure 20.
Ficure 21.
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Textularia adalta Cushman (p. 8)

a, Front view; b, apertural view, X30. U.S.G.S. station 6741.
Front view, X30. U.S.G.S. station 6741.

Textularia dibollensis Cushman and Applin (p. 8)

Front view, X 50. 4 miles east of Diboll, Angelina County, Tex.
Front view, X50. U.S.G.S. station 1/8.

" Front view, X50. U.S.G.S. station 1/8.
Front view, X50. East of Diboll, Angelina County, Tex.

Textularia dibollensis Cushman and Applin var. humblei Cushman and Applin (p. 8)
a, Front view; b, apertural view, X50. From well sample, Newton County, Tex.
Textularia distortio Cushman and Applin (p. 8)

a, Front view; b, apertural view, X35. From well sample, Tyler County, Tex.
Front view, X50. Alazan clay, Mexico. !

Textularia hockleyensis Cushman and Applin (p. 9)

a, Side view; b, apertural view, X35. Bridge Creek, San Augustine County, Tex.
a, Side view; b, apertural view, X35. Bridge Creek, San Augustine County, Tex.
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U.8. GEOLOGICAL SURVEY PROFESSIONAL PAPER 181 PLATE 2

TEXTULARIIDAE, VERNEUILINIDAE, VALVULINIDAE, AND MILIOLIDAE.



Fraure 1.

Fiaure 2.

Fraure 3.

Figure 4,
Fraure 5.
Figure 6.

Figure 7.

Fraure 8.

Figure 9.

Fraure 10.

Fraure 11.
Figure 12.

Figuri 13.
Fraure 14.
Figurs 15.

Figore 16.

Figure 17.

Fiaure 18.

Fiaure 19.

PLATE 2
Vulvulina advena Cushman (p. 9)
a, Side view; b, apertural view, X65. U.S.G.S. station 7203.
Textuiariella barrettii (Jones and Parker) (p. 11)

a, Side view; b, apertural view, X60. U.S.G.S. station 289.

Verneuilina propinqua H. B. Brady (p. 9)
a, Side viéw; b, apertural view, X50. U.S.G.S. station 292. ‘

Gaudryina jacksonensis Cushman (p. 9)

a, Side view; b, apertural view, X50. U.S.G.S. station 6319.
Side view, X50. U.S.G.S. station 6319. .
Side view, X 50. Alazan clay, Mexico.

Gaudryina gardnerae Cushman (p. 10)
a, Side view; b, apertural view, X65. U.S.G.S. station 1/43.

Gaudryina subquadrata Cushman (p. 10)
a, Front view; b, side view; ¢, apertural view, X70. U.S.G.S. station 289.

" Liebusella byramensis (Cushman) var. turgida (Cushman) (p. 11)
Side view, X35. U.S.G.S. station 6319.
) Pseudoclavulina sp.? (p. 10)
a, Side view; b, apertural view, X60. U.S.G.S. station 292.
Valvulina ocalana Cushman (p. 10)

a, Side view; b, apertural’view, X 65. U.S.G.S. station 6805.
Side view, larger, more angled form, X65. U.S.G.S. station 6805.

Quinqueloculina laevigata D'Orbfgny (p. 11)

a, b, Opposite sides; ¢, apertural view, X70. Jackson, Miss.
a, b, Opposite sides; ¢, apertural view, X70. Showing variations. Jackson, Miss.
a, b, Opposite sides; ¢, apertural view, X70. Jackson, Miss.

) Quinqueloculinallongirostra D’Orbigny (p. 12)
a, b, Opposite sides; c, a.pertursla,l view, X70. Jackson, Miss.
Quingqueloculina hauerina D’Orbigny? (p. 12)
a, b, Opposite sides; ¢, apertural view, X70. Jackson, Miss. '
Quinqueloculina anguina Terquem (p. 12)

Side view, X70. Jackson, Miss.
a, b, Opposite sides; ¢, apertural view, X70. Jackson, Miss.



PLATE 3

Miliola saxorum Lamarck (p. 12)

Figure 1. Side view, X35. Jackson, Miss.
Fi1cure 2. Side view, X35. Jackson, Miss.
Fiaure 3. Side view, X35. Showing the eroded form very common at Jackson, Miss.
Miliola jacksonensis Cushman (p. 13)
Fiaure 4. Holotype, side view, X35. Jackson, Miss.
Ficure 5. Side view, X35. Jackson, Miss. .
F1Ggure 6. Side view, X35. Jackson, Miss.
Massilina jacksonensis Cushman (p. 13)
Figure 7. Holotype. Side view, X35. Jackson, Miss. ‘
Ficure 8. Side view, X35. Jackson, Miss.

Ficure 9. Side view, early stages of microspheric form, X35. Jackson, Miss.
Figure 10. Side view, early stages of microspheric form, X35. Jackson, Miss.

Massilina jacksonensis Cushman var. punctatocostata Cushman (p. 14)

Ficure 11. Holotype. Side vie\\;, X 35. Jackson, Miss.
Ficure 12. Side view, early stages of microspheric form, X35. Jackson, Miss.
Ficure 13. Side view, X35. Jackson, Miss.

» Massilina decorata Cusi\man (p. 13)
Froure 14. Side view, X35. U.S.G.S.station 6457. -
Figure 15. Side view, X35. U.S.G.S. station 6457.
Figure 16. Side view, X35. VU.S.G.S. station 6457.

_ Massilina cookei Cushman, n. sp. (p. 13)

Freure 17. Side view, X35. Jackson, Miss. '

Spiroloculina grateloupi D’Orbigny (p. 14)
Fiaure 18. Side view, X35. Jackson, Miss.
Fieure 19. Side view, X35. Jackson, Miss.
Fiaure 20. Side view, X35. Jackson, Miss.
Fiaure 21. Jackson, Miss.

64

Side view, X35..
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MILIOLIDAE, OPHTHALMIDIIDAE, AND LAGENIDAE,



Fiaurse 1.

Ficune 2.
Figure 3.

Figune 4.

Ficunre 5.
Fi¢ure 6.

Ficurs 7.
Figure 8.

Ficore 9.
Fraurs 10.

Ficune 11.
| 2.
Fiaune 13.

IFiGure |

Fraune 14.

Fiaune

Fraune 16.
Fieunre 17.

5.

PLATE 4
Spiroloculina sp.? (p. 14)
a, b, Opposite sides; ¢, apertural view, X120. Jackson, Miss.
Articulina terquemi Cushman (p. 14)

Holotype. a, b, Opposite sides; ¢, apertural view, X75. Jackson, Miss.
a, b, Opposite sides; ¢, apertural view, X75. Jackson, Miss.

Triloculina sp.‘.'.(p. 15)
a, b, Opposite sides; ¢, apertural view, X70. Jackson, Miss.
Quinqueloculina sp.? (p. 12)

Side view, X35. Stovall Creek, east of Diboll, Angelina County, Tex.
Side view, X35. Stovall Creek, east of Diboll, Angelina County, Tex.

Quinquel(;culina sp.? (p. 12) -

Side view, X35. Stovall Creek, east of Diboll, Angelina County, Tex.
Side view, X35. Stovall Creek, east of Diboll, Angelina County, Tex.

Quinqueloculina sp.? (p. 12)

Side view, X35. Stovall Creek, east of Diboll, Angelina County, Tex.
Side view, X35. Stovall Creek, east of Diboll, Angelina County, Tex.

Massilina sp.? (p.14)

Side view, X35. Well sample, Tyler County, Tex.
Side view, X35. Well sample, Tyler County, Tex.
Side view, X35. Well sample, Tyler County, Tex.

Cornuspira olygogyra Hantken (p. 15)
Side view, X70. Jackson, Miss. A ’
Robulus limbosus (Reuss) var. hockleyensis (Cushman and Applin) (p. 16)
a, Side view; b, pe.ripheral view, X35. Bridge Creek, .San Augustine County, Tex.
Robulus articulatus (Reuss) var. texanus (Cushman and Applin) (p. 16)

Adult.  a, Side view; b, peripheral view, X17. Well sample, Harris County, Tex.
Young. Side view, X35. Well sample, Harris County, Tex.
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PILATE 5
Robulus gutticostatus (Giimbel) (p. 15)

Ficure 1. Side view, X40. U.S.G.S. station 1/38.
Ficure 2. Side view, X40. TU.S.G.S. station 1/38. o ) PR

Robulus gutticostatus (Giimbel) var. cocoaensis (Cushman) (p. 15)

F1ours 3. Side view, X40. Cocoa, Ala.
TFicure 4. Side view, X40. Cocoa, Ala.

Robulus gutticostatus (Gﬁmbel) var. yazooensis Cushman (p. 15)
Ficure 5. Side view, X40. U.S.G.S. station 7220.:
Saracenaria arcuata (D’Orbigny) var. hantkeni Cushman (p. 17)

Ficure 6. Holotype. Side view, X50. U.S.G.S. station 6319.
Fraure 7. Side view, X50. U.S.G.8. station 6319, .

Nodosaria fissicostata (Giimbel) (p. 22)

Ficure 8. Side view, X50. U.S.G.S. station 1/43.
Frgure 9. Side view, X50. U.S.G.S. station 1/7.

Nodosaria latejugata Giimbel var. carolinensis Cushman (p. 21)

Freure 10. Holotype.Side view, X35. U.8.G.S. station 7203.
Ficure 11. Side view, X385. Cooper River, S.C. ’
Ficure 12. Side view, X35. U.S.G.S. station 7203.

Freure 13. Side view, X35. Cooper River, S.C.
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LAGENIDAE.



Fiaure 1.

Fiaune 2.

Fraunre 3.

Fraunre 4.

Iicune 5.

Figurs 6.

Figure 7.

Figune S.

PLATE 6
Robulus propinquus (Hantken) (p. 16)
a, Side view; b, peripheral view, X35. Well sample, Tyler County, Tex.
Robulus alato-limbatus (Giimbel) (p. 15)
a, Side view; b, peripheral view, X35. Well sample, Tyler Co_unty, Tex.
Robulus limbosus (Reqss) var. hockleyensis (Cushman and Applin) (p. 16)
a, Side view; b, peripheral view, X35. Bridge Creek, San Augustine County, Tex.
. Lenticulina convergens (Bornemann) (p. 17)
a, Side view; b, peripheral view, X 35. U.S.G.S. station 7719.
Robulus limbosus (Reuss) (p. 16)
Side view, X 30. U.S.G.S. station 1/38.
Robulus arcuato-stlfiatus (Hantken) var. carolinianus Cushman (p. 17)
a, Side view; b, peripheral view, X30 U.S.G.S. station 1/38.
_ Planularia truncana (Giimbel) (p. 17) ‘
a, Side view; b, peripheral view, X40. U.S.G.S. station 7203.
A Planularia cooperensis Cushman (p. 18)

a, Side view; b, peripheral view, X15. U.S.G.S. station 11863.
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PLATE 7

Marginulina karreriana Cusi\man, n. sp. (p. 18)

Figurk 1. Holotype. a, Side view; b, peripheral view, X40. I U.S.G.8. station 11857.
F1GURE 2. a, Side view; b, peripheral view, X40. U.S.G.S. station 11862.

) Marginulina subrecta Franke (p. 18)
Fraure 3. a, Side view; b, peripheral view, - X40. U.S.G.S. station 11861.
‘ Marginulina cooperi Cushman (p. 19)
FiGcure 4. a,:Side view; b, periphieral vie\’v,‘ % 40. Cooper River, S.C.
Marginulina jacksonensis (Cushman and Applin) (p. 18)
FiGure 5. a, Side‘vievw; b, peripheral view, X35. Well sample, Tyler County, Tex.
Marginulina cocoaensis Cushman (p. 18)

Fieure 6. Side view, X 50. Megalospheric form. Cocoa, Ala.
Figurr 7. Side view, X50. Paratype. Miqrospheric"form. . Cocoa, Ala.

Marginulina fragaria (Giimbgl) var. texasgqsis (Cushman and Applin) (p. 19)

FiGurk 8. a, Side view; b, peripheral view, X35. Well sabmple, Newton County, Tex. ' B,
FiGurEe 9. a, Side view; b, peripheral view, X35. Well sample, Newton County, Tex.
Ficure 10. a, Side view; b, peripheral view, X35. Well sample, Newton County, Tex.

Marginulina cooperensis Cushman (p. 19)

Ficure 11. Holotype. Microspheric fol'm: X 50. Cooper River,8.C.
Fieure 12. Paratype. Megalospheric form. X 50. Cooper River, S.C.
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LAGENIDAE.



Fraure 1.
Fraure 2.

Fiaure 3.
Fiaurs 4.

F1aure 5.
Firaure 6.

Fiaure 7.
Figure 8.
Figure 9.

Fiaure 10

Fiaure 11.
Fiaure 12.

Fraure 13.
Fiaure 14.

Fiaure 15.
F1Gure 16.

PLATE 8
Dentalina cocoaensis (Cushman) (p. 19)

Side view, X65. Cocoa, Ala.
Side view, X65. U.S.G.S. station 7203.

Dentalina cooperensis Cushman (p. 20)

Side view, X65. Cocoa, Ala.
Holotype. Side view, X65. Cooper River, S.C.

Dentalina hantkeni Cushman (b. 20)

Side view, X 65. U.S.G.S. station 6740.
Holotype. Side view, X65. U.S.G.S. station 6741.

Dentalina jacksonensis (Cushman and Applibn) (p. 20)

Side view, X65. Alazan clay, Mexico.
Side view, X65. Cocoa, Ala.
Side view, X65. Alazan clay, Mexico.

Dentalina halkyardi Cushman (p. 20)

. Side view, X65. Cooper River, s.C.

Dentalina cf. D. adolphina D’Orbigny (p. 21)

Side view, X50. U.S.G.S. station 11857.
Side view, X 50. U.S.G.S. station 11857.

Dentalina cf. D. vertebralis (Batsch) (p. 21)

Side view, X35. U.S.G.S. station 11861.
Side view, X35. U.S.G.S. station 11862.

Dentalina sp.?. (p. 21)

Side view, X35. U.S.G.S. station 11861.
Side view, X35. U.8.G.S. station 11862.
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. Side view, X65.

. Side view, X65.

. Side view, X90.
. Side view, X65.

. Side view, X 90.
. Side view, X 65.

Side view, X 90.
Side view, X90.

Side view, X65.

Side view, X 90.
Side view, X90.
Side view, X 65.

Side view, X 65.
Side view, X 65.
Side view, X65.
Side view, X 65.

Side view, X65.
Side view, X 65.

Side view, X65.
Side view, X65.

Side view, X 65.
Side view, X90.

Side view, X 90.

PLATE 9

Nodosaria cookei Cushman (p. 22)
U.S.G.S. station 1/21.

Nodosaria ewaldi Reuss? (p. 22)
U.S.G.S. station 2457. ‘

Lagena laevis. (Montagu)? (p. 22)

U.S8.G.8. station 11857,
Barnwell County, S.C.

Lagena acuticosta Reuss (p. 23)

U.S.G.S. station 11857.
U.S.G.S. station 7719.

Lagena costata (Williamson) (p. 23)

U.S.G.S. station 11857.
U.S.G.S. station 11857.

Lagena orbignyana (Seguenza) 'var. semiconcentrica Cushman (p. 23) -
U.S.G.S. station 5611. h '
Lagena _hexagom_a (Williamson) (p. 23)
U.S.G.S. station 11863. ' ‘ o
Lagena sp.? (p. 23)
U.S.G.S. station 11861.
. Guttulina problema D’Orbigny (p. 23)
U.8.G.S. station 6321. )
Guttulina irregularis (D’Orbigny) (p.}_24)
Alazan clay, Mexico. - - -
U.8.G.S. station 1/21.
Cocoa, Ala.
U.8.G.S. station 1/21. . A S )
Gut‘tulina spicaeformis (Roemer) (p. 24).
U.S.G.S. station 6319. '
Globulina gibba D’Orbigny (p. 25)
U.S.G.S. station 6463, ‘ _
Globulina gibba D’Orbigny var. tuberculata D’Orbigny (p. 26)

U.S.G.S. station 1/21.
U.S.G.8. station 6319.

Globulina gibba D’Orbigny var. globosa (Von Miinster) (p. 26)
U.S.G.S. station 7364. :

Globulina inaequalis Reuss (p. 26)
Well sample, Tyler County, Tex.

Globulina minuta (Roemer) (p. 27)
U.8.G.S. station 6738.

Globulina rotundata (Bornemann) (p. 27)

a, b, Opposite sides; ¢, basal view, X35. Specimen from Hermsdorf, Germany.

Side view, X90.

Globulina miinsteri (Reuss) (p. 27)
U.8.G.S. station 7719.
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POLYMORPHINIDAE,



Ficure 1.
Ficure 2.
Ficure 3.
Fiours 4.

Ficuors 5.
Figure 6.

Fiaure 7.

Ficure 8.

PLATE 10

Sigmomorphina jacksonensis (Cushman) (p. 28)

Side view, X65. Jackson, Miss.

Side view, X65. U.S.G.S. station 1/19.

Side view, X65. TU.S.G.S. station 1/19.

a, Side view; b, basal view, X65. Blue Springs, Jackson County, Fla.

Sigmomorphina jacksonensis (Cushman) var. costifera (Cushman) (p. 28)

Side view, X65. U.S.G.S. station 1/7.
a, Side view; b, apertural view, X65. Barnwell County, S.C.

Sigthomorphina vaughani Cushman and Ozawa (p. 28)

a, b, Opposite sides; ¢, basal view, X35.  Cooper River, S.C.

Polymorphina advena Cushman (p. 29)

Side view, X90. U.S.G.S. station 11857.

Guttulina spicaeformis (Roemer) (p. 24)

Ficure 9. a, Side view; b, apertural view, X35. Well sample, Newton County, Tex.

Fiaure 10.

Fraure 11.
Frgure 12.

Fiaure 13.

Fiaure 14.
Fiaure 15.

Ficure 16.
Ficure 17.

a, Side view; b, apertural view, X35. Well sample, Newton County, Tex.
Pseudopolymorphina decora (Reuss) (p. 29)

a, Side view; b, apertural view, X35. Tarkiln Creek, Trinity County, Tex.
a, Side view; b, apertural view, X35. Tarkiln Creek, Trinity County, Tex.

Sigmoidelia plummerae Cushman and Ozawa (p. 29)
a, Side view; b, basal view, X60. Specimen from Cook Mountain formation, Tex.
Pseudopolymorphina dumblei (Cdshman and Applin) (p. 29)

a, Side view; b, apertural view, X35. Bridge Creek, San Augustine County, Tex.
a, Side view; b, apertural view, .X35. Bridge Creek, San Augustine County, Tex.

Glandulina laevigata D’Orbigny var. ovata Cushman and Applin (p. 29)

Side view, X35. 4 miles east of Diboll, Angelina County, Tex.
Side view, X35. 4 miles east of Diboll, Angelina County, Tex.
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Ficure 1.
Ficure 2.’
FiGguURre 3.
Fiqure 4.

FI1GURE 5.
Ficure 6.
Figure 7.
Ficure 8.

Figure 9.

Freurs 10.-
Ficure 11.
F1GURE 12.
Figure 13.

FiGURE 14
F1gURrE 15.

Figure 16.
Ficure 17.
Ficure 18.

PLATE 11

Noruon advenum (Cushman) (p.30) -

a, Side view; b, apcrtural view, X 35. U.S.G.S. station 6321.

a, Side view; b, apertural view, X35. U.8.G.S. station 6321.

a, Side view; b, apertural view, X35. Cheapside, Gonzales County, Tex.
Side view, X 35. Cheaps1de, Gonzales County;, Tex.

Nonion inexcavatum (Cushman and Applin) (p. 30)

a, Side view; b, apertural view, X60. U.8.G:S. station 6321.

a, Side view; b, apertural view, X60. TU.S.G.S. station 6321.

Slde view, X60. East of Diboll, Angelina County, Tex.

a, Side view; b, apertural view, X60 East of Diboll, Angelina County, Tex.

Nomon chapapotense Cole (p 30)

Side view, ><90 U.S.G:S. station 6472 )

Side view, X90. U.8.G.S. station 6472

a, Side view; b, apertural view, X90. U.S.G.S. statxon 6472.
Side view, X90." U.S.G.S. station 6473..

a, Side view; b, a,pertural v1ew, ><90 U S.G. S statlon 6473

Nomon mlcrum Cole (p:30)

a, Side view; b, apertural view, X 90. . U.8. G.8, station 6646.
a, Side view; b, apertural view, ><90 U S.G.S! station 6646.

Nomon whltsettense (Cushman and Applm) (p 31) ' .

Side view, X35. Well sample Tyler County, Tex.
Side view, X 35. Well sample, Tyler County, Tex.. .
a, Side view; b; apertural view, X35. Well sample, Tyler County, Tcx
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PLATE 12

Nonionella hantkeni (Cushman and Applin) (p. 31)

—

. a, Side view; b, peripheral view, X35. Well sample, Tyler County, Tex.
2. Side view, X35. Well sample, Tyler County, Tex.

Nonionella jacksonensis Cushman (p. 31)

3. a, Dorsal view; b, ventral view; ¢, apertural view, X90. U.8.G.S. station 11861.
4. Holotype. a, Dorsal view; b, ventral view; ¢, apertural view, X90. U.S.G.S. station 6726.

Elphidium texanum (Cushman and Applin) (p. 32)
5. a, b, Opposite sides; ¢, apertural view, X35. Well sample, Tyler County, Tex.
Nonionella hantkeni (Cushman and Applin) var. spissa Cushman (p. 31)
6. a, Dorsal view; b, ventral view; ¢, apertural view, X70. U.S.G.S. station 11863.
Spiroplectoides curta Cushman (p. 33)
7. a, Side view; b, peripheral view, X200. U.S.G.S. station 11857. ‘
Plectofrondicularia cf. P. vaughani Cushman (p. 34)

8. Side view, X50. U.S.G.S. station 11861.
9. Side view, X 50. Cooper River, 8.C.

Plectofrondicularia trinitatensis Cushman and Jarvis (p. 34)
10. Side view, X90. U.S.G.S. station 11857. '
Plectofrondicularia cookei Cushman (p. 34)

11. Side view, X65. U.S.G.S. station 6319.
12, Holotype. Side view, X65. Cooper River, S.C.

Nodogenerina cooperensis Cushman (p. 34)

13. Side view, X90. U.S.G.S, station 11857.
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PLATE 13

-Hantkenina alabamensis Cushman (p. 49)

. a, Side view; b, apertural view, X50. Cocoa, Ala.

. a, Side view; b, apertural view, X 50. Cocoa, Ala.

. Side view, X 50. Cocoa, Ala.

. Side view, X50. Cocoa, Ala.

. Side view, X35. Sabine River, Sabine County, Tex.

Buliminella alabamensis Cushmaﬁ (p. 34)

. a, b, Opposite sides, X100. TU.S.G.S. station 7227.

Bulimina jacksonensis Cushman (p. 35)

. a, Side view; b, apertural view, X 50. ‘Well sample, Newton County, Tex.
. a, Side view; b, apertural view, X 65. Cocoa, Ala.
. a, Side view; b, apertural view, X65. Cocoa, Ala.

Bulimina jacksonensis Cushman var. cuneata Cushman (p. 35)

Side view, X65. U.S.G.S. station 7220.
Side view, X 65. U.S.G.S. station 7220.

Bulimina cooperensis Cushman (pA35)

Holotype: a, Slde view; b, apertural view, X 90. U.S.G.S. sta.tlon 11857.
Side view, ><90 U.S.G.S. station 11857.
Side view, X90. U.8.G.S- statlon 11857.

Bulimina ovata D’Orbigny (p. 35)

a, b, Opposite sides; e, apertural view, X 90. Well sample, Tyler County, Tex.
a, b, Opposite sides; ¢, apertural view, X 50. U.S.G.S. station 11861,
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PLATE 14

Yirgulina dibollensis Cushman and Aﬁplin (p. 36)

Fraure 1. a, b, Opposite sides; ¢, apertural view, X50. Well sample, Newton County, Tex.
Ficure 2. Side view, X100. TU.S.G.S. station 6741. .
Ficure 3. Side view, X100. U.S.G.S. station 6730.

Virgulina recta Cushman (p. 36)
Ficure 4. a, Front view; b, apertural view, X90. U.S.G.S. station 11857.
Bolivina attenuata Cushman (p- 36)
Ficure 5. Side view, X 65. U.S.G.S. station 1/43.
Bolivina gardnerae Cushman (p. 37)

Ficunre 6. Side view, X65. U.S.G.S. station 7719.
Ieure 7. a, Side view; b, apertural view, X65. U.S.G.S. station 7719.

Bolivina gracilis Cushman and Applin (p. 37)

Frcure 8. a, Side view; b, apertural view, X 50. East of Diboll, Angelina County; Tex.
Ficure 9. a, Side view; b, apertural view, X50. East of Diboll, Angelina County, Tex.
Freure 10. Side view, X50. U.S.G.S. station 6473.

Bolivina jacksonensis Cushman and Applin (p. 37)

Ficure 11. a, Side view; b, apertural view, X50. Well sample, Newton County, Tex.
Treure 12. Side view, X65. U.S.G.S. station 7227. :
Ficure 13. a, Side view; b, apertural view, X50. Well sample, Newton County, Tex.

Bolivina jacksonensis Cushman and Applin var. striatella Cushman and Applin (p. 37)

Ficure 14. Side view, X65. U.S.G.S. station 6463. :

Ficunre 15. a, Side view; b, apertural view, X50. Iast of Diboll, Angelina County, Tex.
Fiaure 16. a, Side view; b, apertural view, X50. East of Diboll, Angelina County, Tex.
Ficure 17. Side view, X65. U.S.G.S. station 7159,

Fraure 18. Side view, X65. U.S.G.S. station 6457,
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Figure 1.
FiGguRrEe 2.

F1GUurg 3.

Figure 4.
F1GURE 5.

FIGURE 6..
Figure 7.

Frgure 8.
Figure 9.

Side view, X65.
Side view, X90.

Side view, X65.

PLATE 15

Bolivina spiralis Cushman (p. 37)

U.S.G.S. station 6319.
U.S.G.S. station 11857.

Loxostomum dalli (Cushman) (p, 38)

U.S.G.S. station 7220.

Reussella eocena (Cushman)A (p- 38)

Holotype. Side view. U.S.G.S. station 7365.

Side view, X65.

Side view, X65.
Side view, X 65.

Side view, X 50.
Side view, X 50.

U.S.G.S. station 7365.
Reussella sculptiiis (Cushman) (p. 38)

U.S.G.S. station 1/39.
U.8.G.S. station 1/39.

U.vigerina alata Cushman and Apblin (p. 39)

Well sample, Tyler County, Tex.
Well sample, Tyler County, Tex.

Ficure 10. Side view, X50. Well sample, Tyler County, Tex.

Figure 11.
Figure 12.
Ficure 13.

Ficure 14.
Ficure 15.
FigurEe 16.

Figure 17.

Ficure 18.
Ficure 19.

FiauRrE 20..

Freure 21.
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Side view, X65.
Side view, X63.
Side view, X 65.

Uvigerina cocoaensis Cushman (p. 39)

Cocoa, Ala.
Cocoa, Ala.
Alazan clay, Mexico.

Uvigerina cookei Cushman, n. sp. (p..39)

Holotype. Side view, X65.. U.S.G.S. station 1/38.

Side view, X 65.
Side view, X65.

Side view, X 35.

Side view, X35.
Side view, X 35.

Side view, X 35.

Side view, X 65.

U.S.G.S. station 6319.
U.S.G.S. station 6319.

Uvigerina dumblei Cushman and Applin (<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>