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LETTER OF TRANSMITTAL 

To His Excellency, Hon. Doyle E. Carlton, 
Governor of Florida. 

SIR: 

I have the honor to suhmit herewith for puhlication as Bulletin 
No. 4, of the Florida State Geological Survey, a report entitled "The 
Foraminifera of the Choctawhatchee Formation of Florida" by Dr. 
Joseph A. Cushman, of Sharon, Mass. The importance of these 
microscopic fossils is hecoming more appreciated, especially by oil 
geologists, and it is the intention of the Survey to issue from time 
to time reports similar to this dealing with the other formations of 
the State. 

Tallahassee, Florida, 
January I, 1930. 
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Respectfully, 
HERMAN GUNTER, 

Stctte Geologist. 





THE FORAMINIFERA OF THE CHOCTAWHATCHEE 

FORMATION OF FLORIDA 

JOSEPH A. CUSHMAN 

The Choctawhatchee formation has numerous foraminifera, and in 
some parts a rich fauna. For general information in regard to the 
formation as it occurs in Florida, one should consult the report by 
Cooke and Mossom (Florida Geological Survey, 20th Annual Report, 
pp. 138-149). Dr. W. C. Mansfield who collected much of the material 
used in the present report, recognizes three faunal zones in the Choc­
tawhatchee. Of these, the lowest, known from the vicinity of Red Bay, 
Walton County, carries a very characteristic foraminiferal fauna. The 
middle and upper zones are characterized by numerous species of 
foraminifera not found in the lowest zone, but there are very few 
species that can be used to separate the two, and these are very rare 
species, so that it is to be suspected that their occurrence in one or the 
other zone is due to lack of material rather than a real distinction in 
the fa una. The relative abundance of certain species which are re­
corded from all three zones is very striking in one or the other of the 
zones, and may be used for distinctions not indicated in our table of 
occurrence. 

The two lower zones are characterized by cold or cool water species 
as is the case with the Mollusca, although the basal zone which carries 
but few species of Mollusca is one of the richest in foraminifera. The 
upper zone carries a somewhat warmer water fauna characterized 
particularly by the development in large numbers at some stations of 
Amphistegina lessonii d'Orbigny, a species of warm shallow waters. 
These are from Leon and Washington Counties. 

One point in regard to the material from Bay County should be 
noted. There are two lots used in the present paper. That from the 
R. L. Gainer farm on Econfina River, about one mile below Econfina 
bridge is reported by Mansfield as belonging to the upper zone. The 
foraminifera of which only twelve species were noted seem to agree 
with this determination. The other locality in Bay County is from 
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Bryant Scott's farm, one-quarter mile above mouth of branch enter­
ing Econfina Creek, near bridge at Econfina. This yielded a richer 
foraminiferal fauna of eighteen species and varieties, of which but 
two are common to the two localities, and these both occur in all 
three zones. The fauna of the second locality is much more closely 
related to the lowest zone of Walton County than to eithet· of the 
others. 

LowEsT ZoNE 

This zone exposed in Walton County east of R ed Bay and, as noted 
above, possibly in Bay County, has numerous sp ecies and varie ties of 
foraminifera peculiar to it. The following species are not known from 
the middle and upper zones : 

Proteonina diffiugiformis (H. B. 
Brady) 

Robulus americanus (Cushman) 
R. americanus, var. spinosu s 

(Cu shman) 
R. catenulatus (Cushman) 
Sara r.enaria acutauricularis 

(d'Orbi gny) 

Dentalina, various species 
Elphidium sagrum (d'Orbigny) 
B'ulimina gracilis Cushman, n. sp. 
N onion pizarrensis B erry 
Loxostomum gunteri Cushman, n. sp. 
Siphogenerina lamellata Cushman 

The following additional species are rarely found in the oth er 
zones: 

Bolivina marginata Cush man Bolivina floridana Cushman 

Altogeth er there are more than sixty sp ecies and varieties of fo­
raminifera recorded from the lowest bed, all of which are character­
istic of cool waters and waters of some con siderable depth. 

M IDDLE AND UPPER ZoNES 

As already noted, there are very few species of foraminifera to dis­
tinguish these two zones except Am.phisteginet lP.ssonii d 'Orb:gny 
which seems t o occur only in the upper zone. T h ere are however a 
number of species which will di stinguish the middle and upper zon es 
from the lowest one. Some of the most characteristic of these are 
given h ere: 

T extularia agglutinans d 'Orbigny 
'''T. mayori Cushman 
Qu inqueloculina, various species 
P :;eudopolymorphina rutila 

(Cushman ) 
''' Nonion grateloupi (d'Orbigny) 
Virgulina fu siformis Cushma n, n. sp. 

Bolivina plica tella Cushman, n. sp . 
''' B. pulchella ( d'Orbigny), var. 

primitiva Cu shman, n . var. 
''' Discorbis mira Cushman 
D. vilardeboana (d'Orbi gny) 
D. consobrina ( d'Orbigny) 
'''D. valvulata ( d'Orbigny) 

Some of these sp ecies indicated by an asterisk are found in fairly 
warm waters off the coast of Florida today. All these are m ost com­
mon in the upper zone. 
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RELATIONSHIPS OF TI-lE FAUNA 

The relationships of the fauna are interesting. There are numerous 
species not known elsewhere or at least only in the Miocene of ad­
joining regions of the Gulf Coastal Plain of the United States, al­
though they have closely allied species elsewhere. Some of these 
such as Pseudarcella arenata and Virgulimt gunteri have their near­
est relatives in the Miocene or Uppermost Oligocene of Europe. 
There are other species which seem identical with species found in 
the Miocene of the Gatun formation of the Panama Canal Zone, the 
Miocene of Cuba, and of Santo Domingo. Other species are identical 
or closely allied to species of the Miocene or Pliocene of the Cali­
fornia region. 

Of the species which are still living, those of the upper bed par­
ticularly, are represented in the waters of the present coast of Florida 
or the West Indies. There are other species which are known at the 
present time only from the Western coast of South America or ex­
tending up the Southern coast of North America. These species ap­
parently died out in the Miocene in the Western Atlantic, and have 
persisted only in the Pacific or else migrated to the Pacific at that 
time. 

A table is given showing the distribution by stations, numbered to 
correspond with the list which follows (pp. 13-14). Nearly all the 
species and varieties are figured to make the work of the most possible 
use to those working with the fauna. My thanks are due to lVIiss 
Margaret S. Moore for her care in the drawing of the specimens for 
the plates, and to Miss Alice E. Cushman for painstaking work with 
the manuscript. 

References are given to other works where complete references to 
the literature of the species may he found and only references to such 
works as may be needful are given here. The Choctawhatchee fauna 
was described in an earlier report (Cushman, Bull. 676, U. S. Geol. 
Survey, 1918), but the known fauna has been greatly enlarged hy 
the study of this later material, and the newer classification is here 
used. References to the earlier work are given so that material named 
from the previous paper may he brought up to date. 

My thanks are due to Mr. Herman Gunter, State Geologi st of 
Florida, for his aid and co-operation in the preparation of this work, 
ami to Dr. W. C. :Mansfield of the U. S. National Museum for supply­
ill~! most of the material on which the present paper is ha~ed. The 
holotypes are to be deposited in the collection of the U. S. National 
Museum, and paratypes of new species and duplicates of other species 
in the collections of the Cushman Laboratory at Sharon, Massachu­
setts and the Florida State Geological Survey at Tallahassee, Florida. 
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FORAMINIFERA CHOCTA WHATCHEE FORMATION OF FLORIDA. !3 

FoRA_MINIFERAL :MATERIAL FROM THE CHOCTAWHATCHEE 

FORMATION OF FLORIDA 

BAY CouNTY 

1/ 953. On R. L. Gainer farm on Econfina River, about 1 mile below Econfina 
Bridge, sec. 4, T . 1 S., R. 13 W., Bay County, Fla. W. C. Man sfield, collector, 
Oct. 30, 1925. 

1/ 682. Bryant Scott's farm, ~ mile above mouth of branch entering Econfina 
Creek, near bridge at Econfina, Bay County, Fla. Julia A. Gardner, collector, 
Nov. 14, 1923. 

CALHOUN CouNTY 

1/ 954. Four·mile Creek, half a mile NW. of Clarksville, from lowest bed 
exposed in the Creek, Calhoun County, Fla. W. C. Mansfield, collector, Nov. 
2, 1925. 

1/ 960. Darlings Slide, about 2lf2 miles, airline, SE. from Clarksville, Calhoun 
County, Fla. W. C. Mansfield, collector, Nov. 2, 1925. 

LEoN CovNTY 

1/ 946. SW. ~ sec. 9, T. 1 S., R. 3 W., on Harveys Creek about 1lf2 miles SE. 
of road from Tallahassee to Bloxham, Leon County, Fla. W. C. Mansfield, collector, 
Nov. 14, 1925. 

1/ 964. Sec. 8, T. 1 S., R. 3 W., highest bed exposed in a small stream enteri ng 
Harveys Creek at an abandoned mill, Leon County, Fla. W. C. Mansfield, collector, 
Nov. 16, 1925. 

1/ 965. Sec. 8, T. 1 S., R. 3 W., Harveys Creek at abandoned mill, about half 
a mile above road leading to Bloxham, lowest bed of the Choctawhatchee, over· 
lying Alum Bluff formation, Leon County, Fla. W. C. Man sfield, collector, Oct. 

17 and Nov. 15, 1925. 
1/ 966. Double Branch, about 6 miles E. of Jackson? Bridge, sec. 8, T. 1 S., 

R. 3 W., ju st above the bridge on road to bridge, Leon County, Fla. W. C. Man s· 

field, collector, Oct. 17, 1925. 
1 / 967. Lower upper Miocene bed at Jack son Bluff, left bank Ocklocknee 

Riv~r, just above the bridge, Leon County, Fla. W. C. Man sfield, collector, Oct. 

16, 1925. 
LmERTY CouNTY 

1/ 670. Alum Bluff, upper bed, Liberty County, Fla. Julia A. Gardner, col· 

lector, Dec. 23, 1923. 
1/ 956. Apalachicola River, Alum Bluff, from the Ecphora bed of Dall, or 

lower Choctawhatchee (marl) bed, Liberty County, Fla. W. C. Man sfield and 
E. C. Bracewell, collectors, Nov. 5, 1925. 

1/ 958. Old Coes Mill, an abandoned mill about 1 lf2 miles NW. of Hosford, 
Liberty County, Fla. W. C. Mansfield and E. C. Bracewell, collectors, Nov. 6, 1925. 

1/ 961. On Mr. S. D. Johnson's place near Woods, sec. 26, T. l S., R. 8 W., 
Liberty County, Fla. W. C. Mansfield and E. C. Bracewell, collectors, Nov. 7, 1925. 

1 / 962. Cut in road leading to Watson's Landing, Liberty County, Fla. Choc· 
tawl;atchee marl. W. C. Mansfield and E. C. Bracewell, collectors, Nov. 10, 1925. 
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WALTON CouNTY 

1/ 671. Red Bay, Jim Kennedy B'ranch, Walton County, Fla. Julia A. Gardner. 
collector, Oct. 26, 1923. 

1/ 673. E. Gomillion's place, Red Bay, Walton County, Fla. Julia A. Gardner, 
collector, Oct. 26, 1923. 

1/ 9<!.7. Jim Kennedy Branch, about I mile east of Red Bay, from the lowest 
fossiliferous bed, Walton County, Fla. W. C. Mansfield, collector, Oct. 24, 1925. 

I / 94-8. John Anderson farm, % miles east of Red Bay, Walton County, Fla. 
W. C. Mansfield, collector, Oct. 20, 1925. 

I / 950. From E. Gomillion's place about % mile east of Red Bay and about 
1/ 5 mile from the Gomillion residence, Walton County, Fla. W. C. Man sfield, · 
collector, Oct. 20, I925. 

WASHINGTON CouNTY 

I / 422. Hamlin Pond, near range line between T. I N., R. 13 and 14 W., about 
10 miles south of Wausau, Washington County, Fla. C. W. Cooke and Julia A. 
Gardner, collectors, June 25, I92l. 

I / 706. Sink at Gully Pond, probably in sec. 14, T. 1 N., R. 14 W., about 10 
miles south of Wausau, Washington County, Fla. C. W. Cooke and Julia A. Gard­
ner, coll'ectors, June 25, 1921. 

I / 955. Gully Sink, T. 2 N., R. I4 (?) W., Washington County, Fla. W. C. 
Man sfield, collector, Oct. 29, 1925. 

The numbers given are those of the U. S. Geological Survey. 



~;f"J ;;\' ' .. .. 
J, ' J .til( /1Jj 11 . i ·.· 

",· , -~ I.I~ ~J•L .. . c LIBRA1J?w 
FORAMINIFERA CHOCTAWHATCHEE FORMATION OF FLORIDA. 15 

DESCRIPTIONS OF SPECIES 

Family SACCAMMINIDAE 

Subfamily Saccammininae 
Genus PROTEONINA Williamson, 1858 

PROTEONINA DIFFLUGIFORMIS (H. B. Brady) (?) 

Plate 1, figures 1 a, b 

Test f1·ee, consisting of a single, elongate oval or pyriform chamber 
with a more or less distinct, tubular neck, usually tapering gradually 
from the body of the chamber, which is undivided; wall fairly thick, 
of sand grains of variable size, firmly cemented or in small specimens 
with an excess of cement and fairly smooth; aperture circular, simple, 
terminal. 

Length of figured specimen: 0.25 mm.; breadth 0.15 mm.; thick­
ness 0.10 mm. 

This species seems to be rare in the material examined although 
it is easily overlooked on account of its small size and indistinct ap­
pearance in the general material. The specimen is compressed, but 
as the apertural end is broken the compression may be secondary. 

The only specimens are from E. Gomillion's place, Red Bay, W al­
ton County, and from Jim Kennedy Branch, also near Red Bay. 

Genus URNULINA Gruber, 1884 
URNULINA COMPRESSA Cushman, n . sp. 

Plate 1, figures 2 a, b 

Test free, small, compressed, slightly longer than broad, greatest 
width at about the middle, basal end somewhat angular, apertural 
end broadly rounded; wall of a single layer of sand grains firmly 
i:emented; aperture large, rounded, slightly at one side of the axis 
of the test. 

Length 0.25 mm.; breadth 0.20 mm.; thickness 0.12 mm. 
Holotype-(Cat. No. 371068, U.S.N.M.). From Choctawhatchee 

marl, on Harveys Creek about 1% miles S. E. of road from Tallahassee 
to Bloxham, Leon County, Florida, collected by W . C. Mansfield. 

This seems to be the first record of this genus as a fossil. The very 
large aperture, compressed test and acute basal end in side view 
should distinguish this species. It is rare in the collection, but is 
easily overlooked on account of its small size and its color. The only 
other species of the genus is recorded from the coast of Europe. 

Genus PSEUDARCELLA Spandel, 1909 
PSEUDARCELLA ARENATA Cushman, n. ap. 

Plate 1, figures 3 a, b 

Test free, about twice as broad as high, plano-convex in side view, 
~orsal side strongly convex, ventral side flattened and slightly con-



16 FLORIDA GEOLOGICAL SURVEY-BULLETIN FOUR. 

cave in the middle, circular in outline; wall very thin, composed of 
distinct sand grains firmly cemented, somewhat chitinous; aperture 
circular with a simple flattened tooth. 

Diameter 0.25-0.30 mm.; height 0.15-0.18 mm. 
Holotype-(Cat. No. 371069, U.S.N.M.). From Choctawhatchee 

marl, of E. Gomillion's place, Red Bay, Walton County, collected by 
Julia A. Gardner. 

Besides the type locality, the species was found in material from 
Jim Kennedy Branch, Red Bay, Walton County; Double Branch, 
about 6 miles east of Jackson Bridge, Leon County, and on R. L. 
Gainer's farm, on Econfina River, Bay County. 

This is a very distinct species of small size and constant in its 
characters. Specimens are fairly numerous when the material is care­
fully searched, but it is easily overlooked on a hasty examination. 

The genus is known from the Upper Oligocene of Europe at rather 
widely separated localities of Germany, France and northern Italy. 
This is the first record for it in the Western Hemisphere, and it should 
~e found in the Miocene to the northward of Florida. 

Family TEXTULARIIDAE 

Subfamily Textulariinae 
Genus TEXTULARIA Defrance, 1824 

TEXTULARIA AGGLUTINANS d'Orbigny 

Plate 1, figures 4 a, b 

Textularia agglutimms n'OnBIGNY, in De Ia Sagra, Hist. Fis. Pol. Nat. Cuba, 1839, 
"Foraminiferes," p. 136, pl. 1, figs. 17, 18, 32, 34.-CusHMAN, U. S. Geol. Sur­
vey, Bull. 676, 1918, p . 46, pl. 9, fig. 6; Bull. 103, U. S. Nat. Mus., 1918, p. 52, 
pl. 19, fig. 3; Bull. 104, U. S. Nat. Mus., pt. 3, 1922, p . 7, pl. 1, figs. 4, 5. 

Test elongate, tapering, somewh at compressed, the periphery 
rounded; chambers inflated, increasing in height toward the aper­
tural end; sutures distinct, depressed; wall rather coarsely arenaceous, 
but smoothly finished on the exterior; aperture an elongate slit in a 
well-marked depression of the inner border of the chamber. 

Length usually less than I mm. ; breadth 0.25-0.35 mm.; thickness 
0.15-0.25 mm. 

This species was not noted in the material from about Red Bay, 
but occurs as noted in the table from several stations in Leon , Liberty, 
and Calhoun Counties. I have recorded it from the Miocene of Vir­
ginia and Maryland, and from the Uppermost Culebra formation of 
the Panama Canal zone, as well as elsewhere in the Oligocene. 

It is a common species in the W est Indies in comparatively shallow 
water. 
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TEXTULARIA GRAMEN d'Orbigny 

Plate 1, figures 5 a, b 

T extularia gramen o'OnniGNY, Foram. Foss. Bass. Tert. Vienne, 1846, p. 248, pl. 15, 
figs. 4, 6.-CuSHMAN, Bull. 676, U. S. Geol. Survey, 1918, pp. 8, 45, pl. 9, fig. 5 
(not 2, 3 = T. mayori). 

Test slightly longer than broad, compressed, periphery subacute, 
.sides strongly divergent; chambers distinct, comparatively few, fairly 
high, the earlier ones strongly overlapping; sutures distinct, slightly 
depressed; wall finely arenaceous, smoothly finished; aperture elon­
gate, in a definite groove at the base of the inner margin of the last­
formed chamber. 

Length 0.60-0.75 mm.; breadth 0.35-0.45 mm.; thickness 0.22-0.25 
-:111111. 

I have previously recorded this species from the Miocene of Florida 
in the above reference. Some of the specimens are evidently Textu­
laria mayori which in its young stages sometimes resembles T. 
gramen. It is the most common species of the genus in the Florida 
Miocene, and occurs in Walton, Leon, Liberty and Washington 
·Counties. 

TEXTULARIA MAYOR! Cushman 

Plate 1, figures 6·8 

Textularia mayori CUSHMAN, Puhl. 311, Carnegie lnstit. Washington, 1922, p. 23, 
pl. 2, fig. 3; Bull. 104, U. S. Nat. Mus., pt. 3, 1922, p. 7. 

Textularia gramen (in part) CuSHMAN (not d'Orbigny), Bull. 676, U. S. Geol. 
Survey, 1918, pl. 9, figs. 2, 3 (not fig. 5). 

Test compressed, increasing rapidly in breadth, especially in the 
microspheric form, initial end rounded, apertural end obliquely 
truncate; chambers often indistinct, periphery of the later chambers 
.each with an elongate, conical, hollow, spinose projection, often 
broken at the tip, those of the early portion directed backward, the 
later ones extending outward; sutures only slightly depressed, curved; 
wall arenaceous, of angular sand-grains with much fine cement, sur­
face smoothly finished; aperture low, elongate, at the inner border 
of the last-formed chamber, in a reentrant of the border, with a thin 
lip above. 

Length up to I mm.; breadth 0.35 mm.; thickness 0.12-0.15 mm. 
This species was originally described from recent material col­

lected about the Tortugas. It occurs also along the east coast of 
Florida. The Miocene specimens are very similar to the living ones 
but are less accelerated, the early chambers usually being without 
spines, some of them not developing the spines at all in immature 
specimens but they can he distinguished by the form and association 
with mature specimens. 
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This species is rather common in the Choctawhatchee marl, and I 
have specimens from Leon, Liberty, Bay and Washington Counties. 

TEXTULARIA FLORIDANA Cushman 

Plate 1, figures 9 a, b 

Textularia tran.wersaria FLINT (not H. B. Brady) , Rep. U. S. Nat. Mus., 1897 
0899)' p. 283, pl. 28, fig. 4. 

Textularia floridmw CUSHMAN, Publ. 311, Carnegie lnstit. Washington, 1922, p. 24,. 
pl. 1, fig. 7; Bull. 10<J., U. S. Nat. Mus., pt. 3, 1922, p. 18, pl. 2, figs. 11, 12. 

Test elongate, two or three times as long as wide, much compressed, 
p eriphery entire or broken, in the adult with the sides nearly parallel, 
initial end rather sharply pointed, apertural end broadly rounded or 
truncate; chambers numerous, thickest near the center, increasing 
somewhat in height toward the apertural end, the peripheral portions 
thin walled and often broken away; sutures nearly at right angles to 
the periphery, slightly if at all depressed; wall finely arenaceous, 
smooth; aperture small, rounded, at the base of the· inner margin of 
the last-formed chamber. 

Length of recent specimens nearly l mm. Figured specimen 0.40 
mm.; breadth 0.20 mm.; thickness 0.10 mm. 

While there are numerous records for this species from along the 
Florida coast and the West Indies, it is very rare in the Miocene. The 
only specimen is from Gully Sink, Washington County, Florida, col­
lected by W. C. Mansfield. 

The specimen has the periphery entire and the p eculiar form of 
the initial end suggests that possibly this species belongs to the group 
of biserial forms derived from Gaudryina by acceleration of develop­
nlent. 

Genus BIGENERINA d'Orbigny, 1826 
BIGENERINA NODOSARIA d'Orbigny, var. TEXTULARIOIDEA (Goes) 

Plate 1, figure 10 

Textularia sagitt.ula D~:FRANCE, forma Bigenerina GoES, Kongl. Svensk. Vet. Akad .. 
Handl., vol. 19, pt. 4, 1882, p. 78, pl. 5, figs. 159, 160. 

Clavulina textularioidea GoES, I. c., vol. 25, 1894, p. 42, pl. 8, figs. 387-399; Bull . . 
Mus. Comp. Zoo!., vol. 29, 1896, p. 37, pl. 4, figs. 26-38. 

Bigenerina nodosaria FLINT, Rep. U. S. Nat. Mus., 1897 (1899), p. 286, pl. 31, 'fig. 
4.- CUSHMAN, Pro c. U. S. Nat. Mus., vol. 59, 1921, p. 51; Pub!. 3ll, Carnegie · 
lnstit. Washington, 1922, p. 25, pl. 2, fi gs. 5, 6. 

Bigenerina nodosaria n'OnniGNY, var. t.e.xtularioidea CuSHMAN, Bull. 103, U. S. Nat. 
Mus., pt. 3, 1922, p. 25, pl. 5, figs. 8, 9. 
Variety differing from the typical form in the larger size and much 

greater proportion of the uniserial stage and reduction of the biserial 
portion as well as in the relation of the two, the last-formed chambers. 
of the test often being greater in size than the entire biserial portion . . 
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Length of the fossil specimens slightly less than I nun.; diameter 
0.20 mm. 

Specimens are rare in the Choctawhatchee marl, a few specimens 
being found on Harveys Creek about Ilh miles S. E. of road from 
Tallahassee to Bloxham, Leon County, and a single specimen from 
Gully Sink, Washington County, all collected by W. C. Mansfield. 

The few fossil specimens are not as well as developed as the recent 
ones of the Florida coast and the West Indies, and apparently the 
_greater development of this form in the West Indian region has taken 
place since the Miocene. 

Family MILIOLIDAE 
Genus QUINQUELOCULINA d'Orbigny, 1826 

QUINQUELOCULINA cf. FUSCA H. B. Brady 

Plate 1, figures 11, 12 

There are a very few small arenaceous specimens which seem best 
referred to Brady's species. In the waters adjacent to Florida at the 
present time, Quinqueloculina fusca seems to be absent and the com­
mon species are Q. agglutinans d'Orbigny and Q. bidentata d'Orbigny. 
However, Q. fusca occurs on the Pacific coast of America with a fauna 
related closely to the Choctawhatchee marl of Florida. 

QUINQUELOCULINA SEMINULA (Linne) 

Plate 2, figures 1, 2 

""Conehula minima arcte in se contorta, etc." Plancus, De Conchis min. not., 1739, 
p. 19, pl. 11, fig. 1 A, B, C. 

·"Tubulus marinus inregulariter intortus vermiculari s" Gualtieri, Index Test., 1742, 
pl. 10, fig. s . 

.Serpula seminulum LINNAEUS, Syst. Nat., ed. 12, 1767, p. 1264. 
Quinqueloculina seminulum »'ORBIGNY, Ann. Sci. Nat., vol. 7, 1826, p. 303.­

CuSHMAN, Bun. 103, U. S. Nat. Mus., 1_?18, p. 78, pl. 27, figs. 4 a, b; pl. 28, 
fig s. 1-3; pl. 29, figs. 1 a-e; Bun. 676, U. S. Geol. Survey, 1918, pp. 22, 70, pl. 1, 
fig. 8; pl. 28, figs. 2, 4, 5; pl. 29, fig. 1; Bull. 104, U. S. Nat. Mus., 1929, p. 24, 
pl. 2, figs. 1, 2. 

Jl1iliolina seminu.lum WILLIAMSON, Rec. Foram. Great Britain, 1858, p. 85, pl. 7, 
fig s. 183-185.-H. B. BRADY, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 157, 
pl. 5, fig. 6. 

Test longer than wide, greatest width neat· the middle; chambers 
distinct, of nearly uniform diameter, periphery rounded, sutures dis­
tinct, very slightly depressed; wall smooth, polished; aperture large, 
with a simple tooth. 

This species is rare in the Choctawhatchee marl , specimens occur­
ring in very small numbers at but a few stations. 
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QUINQUELOCULINA LAMARCKIANA d'Orbigny 

Plate 2, figures 3-5 

Quinqueloculina lamnrclciana n'ORBIGNY, in De Ia Sngra, ·Hist. Fi s. Pol. Nat. Cuba, 
1839, "Foraminiferes," p. 189, pl. 11, figs. 14, 15.-CusHMAN, Proc. U. S. Nat. 
Mus., vol. 59, 1921, p. 65, pl. 15, figs. 13, H; Pub!'. 311, Carnegie lnstit. Wash· 
ington, 1922, p. 64; Pub!. 342, 1924·, p. 63; Puhl. 344·, 1926, p. 81; Bull. 104·, 
U . S. Nat. Mus., pt. 6, 1929, p. 26, pl. 2, figs. 6 n-c. 

QuitUJlteloculina mtbericma n'ORBIGNY, in De In Sagrn, Hist. Fis. Pol. Nat. Cuba,. 
1839, "Foraminiferes," p. 193, pl. 12, fig s. 1-3.-CusHMAN, Bull. 103, U. S. Nat. 
Mus., 1918, p. 79, pl. 29, figs. 3 a·c; Bull. 676, U. S. Geol. Survey, 1918, PP· 23, 
71, pl. 5, fig . 3; pl. 30, fig. l. 

Quinqueloculina cuvieriarw H. B. BRADY (not d'Orbigny), Rep. Voy. Challenger, 
Zoology, vol. 9, 1884, p. 162, pl. 5, figs. 12 a·c. 
Test nearly as broad as long; chambers distinct, generally triangu­

lar in transverse section, the angles subacute but not carinate; sutures 
slightly depressed; wall smooth and ' polished; apertural end of 
chamber slightly extended, forming an elliptical neck without a 
definite lip, but with a narrow, elongate tooth. 

Fossil specimens, length 0.80 mm.; breadth 0.50 mm.; thickness 

0.40 nun. 
Specimens of this species are rare in the Choctawhatchee marl as. 

are all members of the family. 

QUINQUELOCULINA CONTORTA d'Orbigny 

Plate 2, figure s 6 a·c 

Quinqueloculina contorta n'OnBIGNY, Forum. Foss. Bass. Tert. Vienne, 1846, p . . 
298, pl. 20, figs. 4-6.-CUS!-I;'IIAN, Bull. 104, U. S. Nat. Mus., pt. 6, 1929, p. 29, . 
pl. 3, fig s. 6 a-c. 

Miliolinct contortct H. B. BHADY, Journ. Roy. Micr. Soc., 1887, p. 881:-HERON· 
ALLEN and EARLAND, Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 30; Trans. 
Linn. Soc. London, Zoo!., vol. 11, 1916, p. 213 . 

Test somewhat longer than broad; chambers polygonal in trans· 
verse section, periphery and sides flattened or slightly concave, angles 
subacute; sutures distinct, slightly depressed; wall smooth; apPrture 
rounded, slightly projecting, with a simple tooth. 

Length of fossil specimens 0.30 mm.; breadth 0.20 mm.; thickness . 
0.10 mm. 

This is a rare species in the Choctawhatchee marl. The species was . 
described by d'Orbigny from the Miocene of the Vienna Basin, and 
it seems to be still living on the coasts of Europe but not in the West . 
Indian region. 
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QUINQUELOCULINA SUBPOEYANA Cushman 

Plate 2, figures 7 a, b 

Quinqueloculirw subpoeyana CusHliiAN, Pub!. 311, Carnegie In stit. Washington, 
1922, p. 66; Bull. 104, U. S. Nat. Mus., pt. 6, 1929, p. 31, pl. 5, figs. 3 a-c. 

Test elongate, about two and a half times as long as wide; chambers 
distinct, peripheral border rounded, apertural end projecting; sutures 
somewhat obscured; wall ornamented by numerous longitudinal 
costae which, instead of being uniform, are usually irregularly 
toothed throughout, giving a peculiar roughened appearance to the 
test; aperture with a thin lip and a single tooth. 

Length of figured specimen 0.35 mm.; breadth 0.18 mm.; thick­
ness 0.12 mm. 

This is a fairly common species in shallow water in the Florida 
and general West Indian region, but has not been previously recorded 
as a fossil. It is very rare in the Choctawhatchee marl. 

Genus SPIROLOCULINA d'Orbigny, 1826 
SPIROLOCULINA PLANULATA (Lnmnrck) 

Plate 3, figures 1 a, b 

[For complete references to this species, see Cushman, Bull. 104, U. S. Nat. 
Mus., pt. 6, 1929, p. 41.] 

Test irregularly elliptical, periphery in the young convex, in the 
adult becoming flattened or concave; chambers distinct, the initial 
end projecting considerably beyond the aperture of the previously 
formed one, the apertural end very slightly, if at all, projecting, side 
view concave; sutures distinct; surface matt; aperture with a slight 
lip and an elongate tooth, often slightly bifid at the tip. 

Length of figured specimen 0.43 mm.; breadth 0.30 mm.; thick­
ness 0.10 mm. 

This is a very rare species in the Florida Miocene, but is found 
living off the coast. 

SPIROLOCULINA DEPRESSA d'Orbigny 

Plate 3, figures 2 a, b 

In the earlier Report (Bull . 676, U. S. Geol. Survey, 1918, p. 72, 
pl. 31, figs. 2 a, b), this species was recorded from the Choctawhatchee 
marl at Jackson Bluff as Spiroloculina limbata d'Orbigny. A study of 
tqpotype material from Castel Arquato, Italy with the original figures 
of d'Orbigny shows that later authors have greatly mixed these twu 
species. 

No further specimens were found from the Florida Miocene. 
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SPIROLOCULINA sp? 

Plate 3, figure 3 

There is a single specimen of a p eculiarly ornamented species of 
Spiroloculinct figured h ere. It is from the Choctawhatch ee marl, 
Gully Sink, Washington County, Florida. The later chambers are 
marked by sharp costae. 

Genus SIGMOILINA Schlumberger, 1887 
SIGMOILINA TENUIS (Czjzek) 

Plate 2, fi gures 8 a·c 

Quinqueloculina tenuis CzJZEK, Haidinger's Nat. Ahhandl., vol. 2, 184 7, p. 149, 
pl. 13, figs. 31-34. 

Sigmoilina termis CHASTEn, First Rept. Southport Soc. Nat. Sci., 1890-91 (1892) , 
p. 56.-JONES, Foram. Crag, pt. 2, 1895, p. 125, pl. 7, fi g. 2.-CUSHMAN, B'ull. 
103, U. S. Nat. Mus., 1918, p . 81, pl. 31, fi gs. 4 a-c ; Bull. Scripps lnstit. Ocean· 
ography, Tech. Ser., vol. 1, 1927, p. 139. 

Sigmoilina elliptica GALLOWAY :md WisSLEil, J ourn. Pal., vol. 1, 1927, p. 39, pl. 7, 
fi g. 2. 

T est sigmoid, longer than broad, compressed; chamb er s n arrow, 
rounded in transverse section, five or six visible on either side ; sutures 
distinet; curved; wall smooth; aperture with a slight neck, rounded. 

Length 0.40 mm.; breadth 0.20 mm.; thickness 0.08 mm. 
This species is very r are in the Choctawhatch ee marl. B agg h as 

r ecorded it from the Miocene, Choptank formation, of P awp aw Point, 
Maryland as "Spiroloculina tenuis." It occurs also in t h e Miocem~, 
Gatun form ation, of the P anama Can al Zone. Czjzek 's sp ecimens 
were from the Miocene of the Vienna Basin, and a study of m y own 
specimens from that area show that our specimens are identical. The 
original fi gure is n ot well drawn although in the adult ·of som e sp eci­
m en s of th e Vienna Basin and elsewhere there is a tendency for the 
l ast two or three ch amber s t o be formed almost in a single p l an e. 
The more norm al form is that figu red h ere. 

Sigmoilina elliptica described by Galloway and Wissl er from the 
Pleistocen e of California is the same, as shown by a comparison of 
t opotyp e material with the series from th e Vienna Basin. 

Genus TRILOCULINA d'Orbigny, 1826 
TRILOCULINA SCHRE IBERIANA d'Orbig ny 

Plate 3, figures 4 a·c 

In the earlier R eport (Bull. 676, U . S. Geol. Survey, 1918, p. 71, 
pl. 30, fig. 4), this species was r ecor ded from Coes Mill, Liberty 
County. It must be very rare, as no furth er specimens h ave b een 
found. A copy of the fi gure of the specimen from Coes Mill is given 
h ere . 
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TRILOCULINA ASPERULA Cushman 

Plate 1, figure 13 

Triloculina asperula CusHMAN, Bull. 676, U. S. Geol. Survey, 1918, p. 72, pl. 30, 
fig. 3. 

Test subcircular in side view, chambers tapering toward either 
end, irregularly roughened, sutures distinct; aperture with a simple 
tooth. Diameter, 0.25 millimeter. 

This species was described from the Choctawhatchee marl at Coes 
Mill, Liberty County, hut no further specimens have been found . 

Genus PYRGO Defrance, 1824 
PYRGO SUBSPHAERICA (d'Orbigny) 

Plate 3, figures 5 a·c 

Biloculina subsphaerica o'OnBIGNY, in De In Sagrn, Hist. Fis. Pol. Nat. Cuba, 1839, 
"Foraminiferes," p. 162, pl. 8, fig s. 25-27.-Cusi-IMAN, Proc. U. S. Nat. Mu s., 
vol. 59, 1921, p. 73; Pub!. 3ll, Carnegie Instil. Washington, 1922, p. 77; Pub!. 
344, 1926, p. 83. 

Pyrgo subsphaerica CusHMAN, Bull. 104, U. S. Nat. Mus., pt. 6, 1929, p. 68, pl. 18, 
· ·figs. 1, 2. 

Test small, rotund, slightly longer than broad, somewhat broader 
than thick, chambers rounded, periphery rounded; suture distinct, 
depressed, in side view showing a sinuous line concave toward the 
last-formed chamber near the aperture and concave toward the pre­
ceding chamber at the opposite end; wall smooth and polished; aper­
ture broadly oval with a somewhat flattened tooth with short lateral 

· extensions at the tip only partially filling the aperture. 
Length 0.50 mm.; breadth 0.40 mm.; thickness 0.35 mm. 
This species was recorded (Bull. 676, U. S. Geol. Survey, 1918, p. 

72, pl. 31, fig. 1), as "Biloculina bulloides" from the Choctawhatchee 
i.narl of Jackson Bluff, Leon County. It must be very rare, as no 
further specimens were found. 

Family OPHTHALMIDIIDAE 

Subfamily Cornuspirinae 

Genus CORNUSPIRA Schultze, 1854 
CORNUSPIRA INVOLVENS (Reuss) 

Plate 3, figure 6 

Operculina involvens REuss, Denkschr. Aknd. Wiss. Wien, vol. 1, 1850, p. 370, 
pl. 46, fig. 30. 

Comuspira involvens REuss, Sitz. Akad. Wiss. Wien, vol. 48, Abt. 1, 1863, p. 39, 
pl. 1, fig. 2. [For complete references to this species, see Cushman, Bull. 104, 
U. S. Nat. Mus., pt. 6, 1929, p. 80.] 
Test nearly circular in side view, consisting of a proloculum and 

a long, closely coiled, planispiral, second chamber of nearly equal 
diameter throughout, slightly involute; suture distinct, somewhat 
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depressed; wall smooth and polished, occasionally showing slight 
lines of growth; aperture nearly the size of the open end of the 
tuhe. 

The single specimen found is evidently a young stage. It is from 
the lower Upper Miocene hed at Jackson Bluff, left hank of Ocklock­
nee River, just above the bridge, Leon County, collected by W. C. 
Mansfield. 

The species is a common one in warm shallow water. 

Family LAGENIDAE 

Subfamily Nodosariinae 
Genus ROBULUS Montfort, 1808 

ROBULUS AMERICANUS (Cushman) 

Plate 3, figures 7 a, b 

Cristellaria americana CUSHMAN, Bull. 676, U. S. Geol. Survey, 1918, p. 50, pl. 10, 
figs. 5, 6. 

T est closely coiled, biconvex, slightly k eeled , composed of but six 
or seven chambers in the last-formed whorl; sutures raised and end­
ing in a raised umbonal area, surface otherwise smooth; aperture 
radiate with the median ventral slit enlarged and prolonged into t h e 
apertural face. 

Diameter up to 1.50 mm.; thickness up to 0.75 mm. 
This species was previously recorded from the Choctawhatch ee 

m arl, I mile south of R ed Bay, Walton County. In the l at er collec­
tions, it has been found on John Anderson's farm, % mile east of 
Red Bay; Jim K ennedy Branch, I mile east of Red Bay and E. 
Gomillion's place, liz mile east of Red Bay, all in W alton County. 
It seems to b e confined in Florida to this particular phase of the 
Choctawhatchee marl where it is often frequent. 

The species may be distinguish ed by its closely coiled form with 
comparatively· few chambers, the raised costae, and the raised um­
honal area. 

ROBULUS AMERICANUS (Cushman), var. SPINOSUS (Cushman) 

Plate 3, figures 8 a, b 

Cristellaria americana CuSHMAN, var. spinosa CusHMAN, Bull. 676, U. S. Geol. 
Survey, 1918, p. 51, pl. 10, fig. 7. 

Variety differing from the typical form by the addition of species 
on the peripheral margin opposite the ends of the sutures. 

The type specimen s of this variety are from the Choctawhatchee 
marl, I mile south of R ed Bay, Walton County. The variety h as been 
found with the typical form on the John Anderson farm, % mile 
east of R ed Bay and E . Gomillion's place liz mile east of R ed Bay, 
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Walton County, but not in the other counties from which material 
was obtained. This variety with the typical form should be good 
markers for this phase of the Choctawhatchee marl. 

ROBULUS lOTUS (Cushman) 

Plate 4, figures 1 a, b 

Cristellaria cultrata H. B. BRADY (not Montfort), Rep. Voy. Challenger, Zoology, 
vol. 9, 1884, p. 550, pl. 70, figs. 4-6. 

Cristellaria iota CusHMAN, Bull. 104, U. S. Nat. Mus., pt. 4, 1923, p. 111, pl. 29, 
fig. 2; pl. 30, fig. 1. 

Test close-coiled, compressed, umbonate, the periphery with a 
thin, broad keel, nearly transparent, ten to fifteen chambers in the . 
last-formed coil in the adult, narrow; sutures slightly curved, slightly 
limbate, but not raised above the general surface, umbonal region 
occupied by a large, thickened, transparent knob; wall smooth, thin; 
aperture radiate, at the peripheral angle of the test with the ventral 
slit continued in to the apertural face. 

Diameter of Florida specimens up to 1.5 mm. 
The only specimens are from Sink at Gully Pond, about 10 miles 

south of Wausau, Washington County, collected by C. W. Cooke and 
Julia A. Gardner. 

The keel is not as strongly developed as in many recent specimens, 
but this character is a variable one. 

ROBULUS FLORIDANUS (Cushman) 

Plate 4, figures 2 a, b 

Cristellaria floridana CusHMAN, Bull. 676, U. S. Geol. Survey, 1918, p. 51, pl. 11, 
fig. 1. 
Test elongate, crosier-form, early portion closely coiled, later 

chambers becoming uncoiled and more elongate, test comparatively 
thick in front view, peripheral margin rounded; wall smooth, except 
for slight raised areas above the sutures, which are otherwise indis­
tinct; aperture peripheral. 

Length 2 mm.; breadth 1.20 mm.; thickness 0.50 mm. 
The type of this species is from the Choctawhatchee marl, I mile 

south of Red Bay, Walton County. 
No additional specimens were found in the further search of 

material from this area showing that it is a very rare form. 

ROBULUS CATENULATUS (Cushman) 

Plate 4, figures 3 a, b 

Cri&tellaria catenulata CusHMAN, Bull. 676, U. S. Geol. Survey, 1918, p. 51, pl. 11, 
fig. 2. 

Test comparatively large, compressed, oval, composed of numerous 
chambers, ten or more in the last-formed coil, peripheral margin 
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narrowed but rounded, the area above the sutures with broad, raised 
ribs curving toward the umbilical region, the inner ends often tenni­
nating in rounded knobs or the whole suture with a row of bead-like 
prominences; aperture radiate, slightly projecting. 

Diameter of type 2 mm. 
This species was described from the Choctawhatchec marl from l 

mile south of Red Bay, Walton County. There arc a few specimens, 
one of which is figured, and which may be this same species from 
E. Gomillion's place, Red Bay, Walton County, collected by Julia 
A. Gardner. This, like other related species, is probably very variable 
in its surface characters. It strongly resembles Robulus vctuglwni 
Cushman from the Miocene of the Panama Canal Zone and the two 
may be found to be one species. 

Genus PLANULARIA Defrance, 1824 
PLANULARIA sp? 

Plate 'J., fi gu res 6 a, b 

This species is represented by too few specimens to be sure of its 
full characters. It has the sutures raised and is tricarinate at the 
periphery but is not the same in side view as P. tricarinella H. B. 
Brady. 

The specimens are from the John Anderson farm, %. mile east of 
Red Bay, Walton County, collected by W. C. Mansfield . 

PLANULARIA sp? 

Plate 4, figures 1j. a, b, 5 

The two megalospheric specimens figured are evidently very young 
stages of a sp ecies different from the above. There is so little material 
that any specific determination must await the finding of additional 
and esp ecially adult specimens. 

The fi gured specimens are from Gully Sink, W asington County. 

Genus lVIARGINULIN A d'Orbigny, 1826 
MARGINULINA sp? 

Plate <J., figures 7 a, b 

Owing to the variability of different species of Marginulina, it 
seems very unwise to assign specific names to this and the following 
species which are represented hy only one or two specimens each. 

This figured specimen is from a cut in the road leading to Watson's 
Landing, Liberty County, collected by \V. C. Mansfield and E. C. 
Bracewell. 
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MARGINULINA sp? 

Plate 4, figures 8 a, b 

The figured specimen is from the lower bed at Alum Bluff, Ap­
alachicola Riv~r, Liberty County, collected by W. C. Mansfield and 
E. C. Bracewell. 

MARGINULJNA sp? 

Plate 4, figures 9 a, b 

The figured specimen is from the lowest fossiliferous bed on Jim 
Kennedy Branch, about I mile east of Red Bay, Walton County, 
collected by W. C. Mansfield. 

Genus SARACENARIA Defrance, 1824 
SARACENARIA ACUTAURICULARIS (Fichtel and Moll) 

Plate 4, figures 10 a, b 

"Hammoniae suhrotundae" SoLDANI, Testa ceogmphia, vol. 1, pt. 1, 1789, p. 61, 
pl. 49, fig. X. 

Nautilus flcutrwricularis FrrcHELL nnd MOLL, Test. Micr., 1803, p. 102, pl. 18, figs. 
g-i. 

Cristellflria acutau.ricularis PARKER and )ONES, Ann. Mag. Nat. 1-list., ser. 3, vol. 5, 
1860, p. 114.-H. B'. BRADY, Rep. Voy. Challenger, Zooiogy, vol. 9, 188<1., p. 54·3, 
pl. 114, figs. 17 11, b. 
Test elongate, the adult triangular in transverse section, somewhat 

uncoiling, periphery acute, apertural face broad, slightly convex; 
chambers few, distinct; sutures distinct, very slightly depressed; wall 
smooth; aperture radiate. 

Length of figured specimen 0.70 mm. 
The only specimen is from the lowest fossiliferous bed on Jim 

Kennedy Branch, about l mile east of R ed Bay, \V alton County. 

Genus DENTALINA d'Orbigny, 1826 
DENTALINA COMMUNIS d'Orbigny 

Plate 5, figure 1 

Nodosaria (Dentalina) communis o'OnnH:NY, Ann. Sci. Nat., vol. 7, 1826, p. 25,1, 
No. 35. 

Nodosaria communis REuss, Verstein , llohm. Kreide, pt. 1, 184.5, p . 28, pl. 12, 
fig. 21. [For furthe•· references to thi s species, see Cushman, Bull. 104, U. S. 
Nat. Mu s., pt. 6, 1929, p. 75.] 

Test elongate, slender, slightly tapering, slightly curved, compose1l 
of several chambers, those toward the apertural end inflated; sutures 
depressed, those toward the initial end less distinct, more or less 
oblique; wall smooth; aperture radiate, excentric. 

Length up to 3 mm. 
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I have already recorded this species from the Choctawhatchee 
marl from 1 mile south of Red Bay, Walton County (Bull. 676, U. S. 
Geol. Survey, 1918, p. 50, pl. 10, fig. 8 ). In the more recent collec­
tions, it has occurred in some numbers at the following localities : 
Jim Kennedy Branch, 1 mile east of Red Bay; John Anderson's farm, 
% mile east of Red Bay; and E. Gomillion's place, lh mile east of 
Red Bay. Like Robulus americanus, it is a good marker for this par­
ticular portion of the Miocene, as it was not found elsewhere in other 
counties of Florida. It occurs in the Miocene, Gatun formation, of 
the Panama Canal Zone. 

DENTALINA CONSOBRINA d'Orbigny, vnr. EMACIATA Reuss 

Plate 5, figure 2 

Dentalina emaciata REUSS, Zeitschr. deutsch. geol. Ges., vol. 3, 1851, p . 63, pl. 3, 
fig. 9. 

Nodosaria (Dentalina) consobrina, var. emaciata REuss, Denkschr. Akad. Wiss. 
Wien, vol. 25, 1865, p. 132, pl. 2, figs. 12, 13.- H . B. BRADY, Rep. Voy. Chal­
lenger, Zoology, vol. 9, 1884, p. 502, pl. 62, figs. 25, 26.-FLINT, Rep. U. S. Nat. 
Mus., 1897 (1899) , p. 310, pl. 56, fig. I.-CusHMAN, Bull. 71, U. S. Nat. Mus., 
pt. 3, 1913, p. 56, pl. 27, fig. 9; Bull. 104, pt. 4, 1923, p. 78, pl. 13, figs. 3-5. 
Test elongate, tapering, often with a spine at the apical end, 

slightly curved; composed of numerous ch ambers, short and cylindri­
cal in the early portion but becoming longer and more inflated in the 
later portion; sutures not depressed in the early portion, more so 
later; wall smooth ; aperture radiate, slightly excentric. 

The only specimen in the collection is that figured. It is somewhat 
broken but seems best placed under this variety. It is from the lowest 
fossiliferous bed on Jim Kennedy Branch, about l mile east of R ed 
Bay, W alton County, collected by W . C. Mansfield. 

DENTALINA sp. (?) 

Plate 5, figure 3 

The figured fragment was found with the above specimen, and 
may possibly represent the adult chambers or may belong to some 
other species. It is fi gured for the record. 

Genus NODOSARIA Lamarck, 1812 
NODOSARIA CATESBYI d'Orbigny 

Plate 5, figure 4 

Nodosaria Catesbyi o'OnniGNY, in De Ia Sagra, Hist. Fis. Pol. Nat. Cuba, 1839, 
"Foraminiferes," p. 16, pl. 11, fi gs. 8-10. 
Test composed of two chambers, the proloculum subglobular, with 

a short basal spine, the second chamber more pyriform, apertural end 
somewhat prolonged; suture distinct and depressed; wall ornamented 
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with numerous, very distinct costae which extend the entire length of 
the two chambers to the aperture. 

Length 0.45 mm.; diameter 0.17 nun. 
A number of specimens of this species very close indeed to the 

original figured by d'Orbigny from the West Indies were found in the 
material from Calhoun, Liberty and Leon Counties. None of the speci· 
mens have more than two chambers, and all the characters are iden­
tical with those figured by d'Orbigny. They are from Darlings Slide, 
about 2% miles, airline, southeast from Clarksville, Calhoun County; 
from Mr. S.D. Johnson's place near Woods, Sec. 26, T. 1 S., R. 8 W., 
Liberty County, and from lowest bed, Harvey's Creek, at abandoned 
mill, Sec. 8, T. 1 S., R. 3 W., Leon County. 

Subfamily Lageninae 
Genus LAGENA Walker and Jacob, 1798 

LAGENA PERLUCIDA (Montngu) 

Plate 5, figure 5 

Vermiculum perlucidum MoNTAGU, Test. Brit., 1803, p. 525, pl. 14, fig. 3. 
Lagena perlucida BnowN, Illust. Conch. Great Britain, 1827, fly leaf, pl. I, fig. 29; 

ed. 2, 1844, p. 3, pl. 56, fig. 29.-SCHLUMBERGEII, Feuille des Jeunes Nat., ann. 
13, 1882, pl. 1, fig. 2.-CUSHMAN, Bull. 104, U. S. Nat. Mus., pt. 4, 1923, p. 46, 
pl. 8, figs. 12, 13. 

Lagena vulgaris WILLIAMSON, var. perlucida WILLIAMSON, Rec. Foram. Great 
Britain, 1858, p. 5, pl. 1, figs. 7, 8. 

Test somewhat pyriform, elongate, broadest near the base, the 
apertural end continued into an elongate, cylindrical, slender neck, 
often with a slight lip, the opposite portion of the test with a few, 
fine, longitudinal costae, extending part way up the body of the 
test; surf ace otherwise smooth. 

Length up to 0.35 mm.; diameter 0.10 mm. 
Specimens occurred in c~llections from Walton, Liberty, Leon, 

Bay, and Washington Counties. There is a considerable amount of 
variation in the shape of the test which may be regularly and sym· 
metrically pyriform, or of the shape figured here or even with the 
basal end flattened instead of rounded. 

LAGENA CLAVATA (d'Orbigny) 

Plate 5, figure s 6 a, b 

Oolina clavata n'OnBIGNY, Foram. Foss. Bass. Tert. Vienne, 1846, p. 24, pl. 1, fig. 2. 
Lagena clavata MACKIE, Recreative Science, vol. 1, 1859, p. 148. fig. 13. [For com· 

plete references to this species, see Cushman, Bull. 104, U. S. Nat. Mus., pt. 4, 
1923, p. 10.] 

Test elongate, clavate or fusiform with a long neck at the oral end 
and basal end rounded, usually with a spinose projection, transverse 
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section circular; wall smooth, thin and transparent; aperture with a 
definite phialine lip. 

Length of figured specimen 0.30 nun.; diameter 0.15 mm. 
There are rare specimens showing almost no variation from W al­

ton, Liberty and Calhoun Counties. It has recently been recorded 
from the Pliocene of California ( Contr. Cushman Lab. Foram. Res., 
vol. 5, pt. 3, 1929, p. 68, pl. II, fig. 3). 

LAGENA HEXAGONA (Williamson) 

Plate 5, figures 11 a, b 

Entosolenia squamosa MONTAGU, var. hexagona WILLIAMSON, Ann. Mag. Nat. Hist., 
ser. 2, vol. I, I848, p. 20, pl. 2, fig. 23; Rec. Foram. Great Britain, I858, p. I3, 
pl. I, fig. 31. 

Lagena hexagona SmnALL, Cat. B'rit. Rec. Foram., I879, p. 6. [For complete refer­
ences to this species, see Cushman, Bull. I04, U. S. Nat. Mus., pt. 4, I923, p. 24.] 
Test pyriform, base semicircular, apertural end somewhat drawn 

out, with a short neck; surface ornamented by rather regular, hex­
agonal reticulations. 

Length up to 0.30 mm. 
This species is very rare in the collections, while the following 

variety is common. Single specimens occur at Jim Kennedy Branch, 
I mile east of Red Bay, Walton County and Gully Sink, T. 2 N., R. 
14 W., Washington County. 

The reticulations are not in lines, and are smaller than those of 
the variety. 

LAGENA HEXAGONA (Williamson), var. SCALARJFORMJS (Williamson) 

Plate 5, figures 7 a, b 

Entosolenia sqrwm.osa (MoNTAGU), var. scalariform.is WILLIAMSON, Rec. Foram. 
Great Britain, I858, p. I3, pl. I, fig. 30. 

Lagena scalarifonnis REuss, Sitz. Akad. Wiss. Wien, vol. 46, pt. I, I862 (1863), 
p. 333, pl. 5, figs. 69·71. 

Lagena hexagona (WILLIAMSON), var. scalari/ormis CusHMAN, Bull. 7I, U. S. Nat. 
Mus., pt. 3, I9I3, p. I7, pl. 6, fig. 4; Bull. Scripps InstiL Oceanography, Tech. 
Set·., vol. I, I927, p. }4.5; Contr. Cushman Lab. Foram. Res., vol. 5, pt. 3, I929, 
p. 72, pl. 11, fig. I7. 

Test suhglobular, surface ornamentation of a generally reticulate 
pattern, the sides of the reticulations often thickened, forming costae, 
the top and bottom borders usually less conspicuous; aperture with­
out a neck or lip, slightly protruding. 

Length 0.25 mm.; diameter 0.18 nun. 
This is one of the commonest forms of the genus in the Choctaw­

hatchee marl occurring in material from Bay, Calhoun, Leon, Liberty, 
and Washington Counties, hut strangely there are no specimens from 
Walton County, where the typical form occurs. 
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LAGENA SULCATA (Walker and Jacob) 

Plate 5, figure 10 

"Serpula (La ge na ) striata suleala rotundata" W ,\LKER and Bovs, Test. Min., 178-! , 
p. 2, pl. 1, fi g. 6. 

Serpnla I Lagena I srtlcata WALK Elt and J Aeon, A dams' Essays, Kanmadtcr's eel., 
1798, p. 634., pl. l<J., fig. 5. 

Lagena .mlcata PAHK EH and Jo NES, Philos. Trans., vol. 155, 1865, p. 351. 

Test typically subglobose, slightly longer than broad; wall with 
numerous, rather coarse, longitudinal costae, n eck elongate with a 
definite, phialine lip. 

Length of figured specimen 0.27 mm.; diameter 0.18 mm. 
This sp ecies is rare in the Choctawhatchee marl. Single specimens 

are from Darlings Slide about 2lf2 miles, airline, southeast from 
Clarksville, Calhoun County, and from the lower bed at Alum BlufT, 
Apalachicola River , Liberty County. 

LAGENA SUBSTRIATA Williamson 

Plate 5, fi gure 14. 

Lagena sub.,triata Wu.LI-\MSON, Ann. Ma g. !'lat. Hist., se l'. 2, vol. 1, 1848, p. 15, 
pl. 1, fi g. 12.-Cus HMA N, Bull. l<H, U. S. Nat. Mus., pt. 4·, 1923, p. 56, pl. 10, 
fi g. 11; Bull. Scripps lnstit. . Ocea no graphy, T ech. Ser., vol. 1, 1927, p. Jil.5; 
Contr. Cushman Lab. F orum. Res., vol. 5, 1929, p. 68, pl. 11, fig . 4 .. 

Lagena vulgaris WILLIA>IISON, var. srtbstriata WILLIAMSON, Rec. Fornm. Great Bri· 
lain, 1858, p. 7, pl. 1, fig. H. 

Test elongate, body of the test longer than broad, basal end 
rounded , apertural end tapering into an elongate neck; wall orna­
nlented with nmnerous, fine, longitudinal costae, continuous from the 
base of the chamber to the n eck , sometimes a few on the n eck itself. 

Length 0.50 mm.; diameter 0.25-0.30 mm. 
There are fine large specimens of this species showing hut little 

variation from Walton, Liberty, Leon and Calhoun Counties. 

LAGENA COSTATA (Williamson), vnr. AMPHORA Reuss 

Plnte 5, fi gure 8 

Lagena amphora RE uss, Sitz. Akacl . Wi ss. Wien, vol. 46, pt. 1, 1862 (1863), p. 330, 
pl. 4, fi g. 57. 

Lagena costata (WILLIAMSON), var. amphora CusHM AN, Bull. 71. U. S. Nat. J\llus., 
pt. 3, 1913, p. 21, pl. 10, fi gs. 2, 3; pl. 12, fig. 2; Conlr. Cushman Lab. Forum. 
Res., vol. 5, 1929, p. 70, pl. ll, fi gs. 11, 12. 

Test elongate, pyriform, with a long, tapering neck; surface with 
comparatively few, prominent costae, running up onto the elon~ate 
taper ing n eck; aperture small, without a lip. 

Length of figured specimen 0.27 mm.; diameter 0.12 mm. 
The only complete sp ecimens are from the lower marl hed, Alum 

Bluff on the Apalachicola River, Liberty County, collected hy W. C. 
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Mansfield and E. C. Bracewell. There is a single broken specimen 
from Coes Mill, Liberty County, which may also belong here. 

LAGENA cf. STRJATO-PUNCTATA Parker nnd Jones 

Plate 5, figure 9 

There are several specimens from the lower bed at Alum Bluff,. 
Apalachicola River, Liberty County, which are elongate pyriform in 
shape, finely costate with the peculiar pitted appearance u sually 
found in this species. 

LAGENA ORBIGNYANA (Seguenzn), vnr. LACUNATA Burrows and Holland 

Plate 5, figure 13 a, b 

Lagena castrensis H. B. BRADY (not Schwager), Rep. Voy. Challenger, Zoolo gy, 
vol. 9, 1884, p. 4·85, pl. 60, figs. 1, 2.-BALKWILL and WniGI-IT, Trans. Roy. Iri sh 
A ca d., vol. 28 (Sci.), 1885, p. 341, pl. 12, figs. 20, 21.-EccEn, Ahhandl. ki:in. 
bay. Akad. Wi ss. Miinchen, Cl. II , vol. 18, 1893, p. 333, pl. 10, figs. 71, 72.­
FLINT, Rep. U. S. Nat. Mus., 1897 (1899), p. 308, pl. 54, fig. 5. 

Lagena lacunata Bvnnows and HoLLAND, in Jo NES, Paleont. Soc., 1895, p. 205, pl. 7, 
fig. 12. 

Lagena orbignymw, var. castrensis MILLETT, J ou rn. Roy. Mi cr. Soc., 1901, p. 626, 
pl. 14, fig. 20. 

Lagena orbignymw, var. lacunata SIDEBOTTOM, Mem. Proc. Manchester Lit. Philos. 
Soc., vol. 54, No. 16, 1910, p. 19, pl. 2, fig. 14; Journ. Quekett Micr. Club, vol. 
11, 1912, p. 416, pl. 19, figs. 16-18.-CusHMAN, Hull. 71, U. S. Nat. Mus., pt. 3, 
1913, p. 43, pl. 20, fig. I. 

Test rounded or ovate, much compressed, whole test surrounded 
by a peripheral keel inside of which on either side is a complet e 
raised rim about the body proper; neck somewhat elongate; wall 
with the body portion ornamented by a network of lacunae or pitted 
areas of varying size usually with an outlining ring about each pit. 

Length up to 0.30 mm.; breadth 0.25 mm.; thickness 0.15 mm. 
Specimens occurred in material from Leon, Liberty and Washing­

ton Counties. The form is especially abundant at Gully Sink, Wash­
ington County, Florida. 

LAGENA cf. MARGJNATO-PERFORATA (Seguenzn) 

Plate 5, figure 12 

There are specimens from Liberty and Leon Counties which may 
b e referred to this species. The test is much compressed, u sually of 
the form figured, the keel very variable, and the surface coarsely 
p erforate. 
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Family POLYMORPHINIDAE 
Genus GUTTULINA d'Orbigny, 1826 

GUTTULINA IRREGULARIS (d'Orbigny) 

Globulina irregularis n'ORBJGNY, Foram. Foss. Bass. Tert. Vienne, 1846, p. 226, 
pl. 13, figs. 9, 10.-CusiB1AN and THOMAS, Journ. Pal., vol. 3, 1929, p. 177, 
pl. 23, fig s. 2 ct·c. [For further references, see Cushman and Ozawa, Proc. U. S. 
Nat. Mus., vol. 77, art. 6, 1930.] 

Test oval to subdeltoidal, equilaterally triangular with rounded 
sides and angles, excepting the acute apertural end; chambers more 
or less angular, elongated, arranged in a clockwise, quinqueloculine 
series, each succeeding chamber excepting the last one or two cham· 
hers in full grown specimens coming down to the base ; sutures de­
pressed, distinct; wall smooth, but in full grown specimens often 
having the last small chamber with spines or covered with fistulose 
tubes; aperture radiate. 

Under this species is placed "Polymorphina byramensis Cushman" 
and a number of other species. It is very widely distributed in the 
T ertiary. 

The only specimen in the collection is from the John Anderson 
farm, %. mile east of Red Bay, Walton County. 

GUTTULINA COSTATULA Gollowoy and Wissler 

Plate 5, figure 15 

Polymorphina (Guttulina) costatula GALLOWAY and WISSLER, Journ. Pal., vol. 1, 
1927, p. 57, pl. 9, figs. 10 a, b. 

Guttulina costat!tla CuSHMAN and OzAWA, Proc. U. S. Nat. Mus., vol. 77, art. 6, 
1930, pl. 6. figs. 3 a, b. 

Test short, somewhat fusiform, acute at both ends; chambers in­
flated, rounded, not much embracing, arranged in a contra-clockwise, 
quinqueloculine series, each succeeding chamber removed much 
farther from the base; sutures depressed, distinct; wall ornamented 
with numerous distinct, rounded costae, of which there are five more 
strongly developed at the base, radiating from the acute initial end 
independent of the sutures and taking positions in accord with the 
quinqueloculine arrangement of the early chambers; aperture pro· 
duced, radiate. 

This species was described from the Pleistocene of California and 
apparently occurs also in the Late Tertiary of Australia. 

Single specimens occurred at three stations in Liberty and Calhoun 

Counties. 
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GUTTULINA LACTEA (Montngu), var. EARLANDI Cushman and Ozawa 

Plate 5, figure 19 

Polymorphi1111 concava ]ONES (not Williamson), Foram. Crag., pt. 3, 1896, p. 264, 
pl. 5, fig. 22.-HEIWN·ALLEN and E.~nLANn, Journ. Roy. Micr. Soc., 1909, p. 431, 
pl. 17, fig. 6. 

Polymorphi11a lactea, var. co11cava SIDEBOTTOM, Mem. Proc. Manchester Lit. Philos. 
Soc., vol. 51, No. 9, 1907, p. 14, pl. 3, figs. 8, 9. 

Guttulina lactea (MoNTAGU), var. earlancli CusHMAN and OzAWA, Pro c. U. S. Nat. 
Mus., vol. 77, art. 6, 1930, pl. 10, fig. 5. 
This variety differs from the typical form of the species in its 

attached character and in holding to the short form seen in the early 
stages of the typical form. 

The single specimen which undoubtedly belongs to this variety is 
from Gully Sink, T. 2 N., R. 14· (?) W., Washington County. 

Other records for the variety are from the Late Tertiary and Re­
cent seas of western and southern Europe. 

Genus PYRULIN A d'Orbigny, 1826 
PYRULINA ALBATROSSI Cushman and Ozawa 

Plate 5, figures 17, 18 

Pyruli1w albatrossi CusHMAN and OzAWA, Proc. U. S. Nat. Mus., vol. 77, art. 6, 
1930, pl. 15, figs. 1-3. 
Test elongate, fusiform to cylindrical, acute at both ends; chambers 

elongated, much embracing, arranged in a triserial series, becoming 
biserial later, but often one extra, rounded chamber added at the top 
of the test, each succeeding chamber slightly removed from the base; 
sutures but little depressed, nearly vertical, generally distinct; wall 
smooth, thin, almost transparent; aperture radiate. 

This species is recorded at numerous Albatross stations in the 
western Atlantic. 

There are two typical specimens. 

Genus GLOBULINA d'Orbigny, 1826 
GLOBULINA GIBBA d'Orbigny 

Plate 5, figure 21 

Globuli11a gibba n'OnniGNY, Ann. Sci. Nat., vol. 7, 1826, p. 277, No. 10, Modeles 
No. 63; Foram. Foss. Bass. Tert. Vienne, 18,16, p. 227, pl. 13, figs. 13, 14. [For 
further references, see Cushman and Ozawa, Proc. U. S. Nat. Mus., vol. 77, 
art. 6, 1930.] 

Test globular to sub globular, transverse section almost circular; 
chambers few, inflated, rounded, arranged in a nearly triserial series; 
sutures not depressed, generally clear; wall smooth, translucent, often 
with fistulose tubes, especially at the apertm·al end; aperture radiate. 

This is a widely distributed species, especially in the Miocene and 
earlier Tertiary. The specimens are mostly from Walton County, hut 
it occurs rarely in Leon and Calhoun Counties. 
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GLOBULINA INAEQUALIS Reuss 

Plate 5, figure 22 

Glolmlina iuaequalis REuss, Denkschr. K. Akad. Wi ss. Wien, vol. 1, 1850, p. 377, 
pl. '18, fi g. 9. [For furth er referenees to thi s speci es, see Cushman and Ozawa, 
Proc. U. S. Nat. Mu s., vol. 77, art. 6, 1930.] 

Test ovate, more or less compressed, broadly rounded at the base, 
tapering tmvard the apex; chambers few, inflated, much overlapping, 
arranged in a n early ti·iserial series ; sutures very slightly if at all 
depressed, distinct; wall smooth, translucent; aperture radiate. 

This is a widely di stributed species, esp ecially in the earlier T erti­
ary. There are rare specimens from Leon, Walton and Washin gton 
Counties. 

GLOBULINA ROT UNDATA (Bornemann) 

Plate 5, fi gure 16 

Guttuliua rolwulata Bonl"\EMAi\i\ , Zcit schr. deu tsch. geol. Gesell., vol. 7, 1855, 
p. H6, pl. 18, fi g. 3. [For further refere nces to thi s species, sec Cushman and 
Ozawa, Proc. U. S. Nat . . Mm., vol. 77, art. 6, 1930.] 

Test ellipsoidal or ovoid to cylindrical, rounded at the base, 
sli ghtly produced at the apertural end; chambers rounded , almost 
as lon g as broad, arranged in a nearly tri serial series, each succeedin g 
chamber r emoved much farther from the base, rarely becomin g al­
most uniserial in the last chamber; sutures hut little depressed, gen­
er ally di stinct; wall smooth, thick , often with fistulose tubes; aperture 
radiate. 

Thi s species occurs at several stations in the Choctawhatchee m arl , 
all in Walton County. 

Genus PSEUDOPOLYMORPHINA Cushman and Ozawa, 1928 
PSEUDOPOLYMORPHINA DUMBLEI (C ushman and Applin) 

Pl ate 6, fi gure 5 

Polymorphiua compre.,sa n'Omnf;NY, var. dumblci CusHMAN and APPLIN, Rull. 
· Amer. Assoc. Petr. Gcol., vol. 10, 1926, p. 173, pl. 9, figs. 4·, 5. 
Pseudopoly morphiua dumblei CuSHMAN and OzAWA, Proc. U. S. Nat. Mus., vol. 

77, art. 6, 1930, pl. 25, fi gs. 1 a, b. 
Test compressed, elongatetl, obtuse at the base, more or less acute 

at the apertural end; chambers slightly longer than wide, more or 
less compressed, much embracing, arranged at first in a n early tri­
serial set·ies becoming biserial later ; sutures hut little depressed, di s­
tinct; wall smooth; aperture radiate . 

Most of the r ecords for this species are from the American Eocen e, 
hut specimens seemingly identical occur in the Choctawhatchee marl 
of Calhoun, Liberty and \V alton Counties, Florida. 
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PSEUDOPOLYMORPHINA RUTILA (Cushman) 

Plate 5, figure 20 

Polymorphina regina H. B. BnADY, PAHKEII and JoNES, var. rutila CusHMAN, U. S. 
Geol. Survey, Prof. Paper 133, 1923, p. 34, pl. 5, figs. 7, 8. 

Psendopolymorphinn rutila CusHMAN and OzAWA, Proc. U. S. Nat. Mus., vol. 77, 
at·t. 6, 1930, pl. 26, figs. 3 a, b. 
Test compressed, elongate, fusiform, with a strong spine at the 

base; chambers more or less elongated, not much embracing, alter­
nating; sutures more or less depressed, distinct; wall marked with a 
few strong, longitudinal costae; aperture r adiate. 

This species has previously been known from the Lower Oligocene 
of Mississippi. It occurs in the Choctawhatchee marl of Calhoun, Leon 
and Washington Counties. The costae are somewhat variable in num­
ber, but the general characters of the test are fairly constant. 

Genus SIGMOMORPHINA Cushman and Ozawa, 1928 
SIGMOMORPHINA WILLJAMSONI (Terquem) 

Plate 6, figure 4 

Polymorphi.na williamsoni TEnQUEM, Mcm. Soc. Geol. France, ser. 3, vol. 1, 1878, 
p. 37. 

Sigmomorphina williamsoni. Cus HMAN and OzAWA, Proc. U. S. Nat. Mus., vol. 77, 
art. 6, 1930, pl. 38, figs. 3, 4. 

Polymorphina lactea WALKEII and ]Anon, var. oblonga WILLIAMSON, Rec. Foram. 
Great Britain, 1858, p. 71, pl. 6, figs. 149, 149a. 
T est ovat e to oblong, compressed, of nearly equal thickness, sides 

n early parallel, rounded at both ends; chambers elongated, embrac­
ing, arranged in a contra-clockwise, sigmoid series, each su cceeding 
chamber extending down to the base; sutures scarcely depr essed, but 
distinct; wall smooth, thin, n early transparent; aperture long, radiate, 
furnish ed with an entosolenian tube. 

This species occurs especially as a recent form in the waters off 
Western Europe. The only specimen is from the Choctawhatchee marl 
on S.D. Johnson's place, near Woods, Liberty County, Florida. 

Family NONIONIDAE 
Genus NONION Montfort, 1808 
NONJON GRATELOUPI (d'Orbigny) 

Plate 6, figures 1·3 

Nonionina grateloupi D'OnBIGNY, Ann. Sci. Nat., vol. 7, 1826, p. 294, No. 19; in 
De Ia Sagra, Hist. Fis. Pol. Nat. Cuba, 1839, "Foraminiferes," p. 46, pl. 6, 
fi gs. 5, 7.- FonNASINI, Mem. Accad. Sci. Istit. Bologna, ser. 6, vol. 1, 1904, 
p. 12, pl. 3, fig. 5.-CusHMAN, Publ. 291, Carnegie Instit. Washington, 1919, 
p. 48; Pro c. U. S. Nat. Mus., vol. 59, 1921, p. 61, pl. 14, fi gs. 9-ll; Pub I. 31l, 
Carnegie lnstit. Washington, 1922, p. 55, pl. 9, figs. 7, 8; Publ. 344, 1926, p. 79; 
Bull. 104, U. S. Nat. Mus., pt. 7, 1929, p. 10, pl. 3, figs. 9-ll ; pl. 4, figs. 1-4. 
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Nonionina scapha CusHMAN (not Fichtel and Moll), Bull. 103, U. S. Nat. Mus., 
1918, p. 73, pl. 25, figs. 6 a, b; Bull. 676, U . S. Geol. Survey, 1918, p. 68, pl. 25, 
fig. 2; pl. 26, figs. 2, 3. 

Test typically planispiral and bilaterally symmetrical hut often 
becoming somewhat trochoid, mostly involute, in peripheral view the 
sides nearly parallel, periphery rounded; chambers numerous, usually 
ten to twelve in the last-formed coil in adults, chambers increasing 
rapidly in length, especially in the last few chambers; sutures dis­
tinct, slightly depressed; wall smooth, finely perforate; aperture 
small, at the base of the last-formed chamber, narrow. 

Length up to 0.60 nun.; breadth 0.35 mm.; thickness 0.20 mm. 
This species was originally noted by d'Orbigny from the Miocene 

of France, and afterward figured from the West Indian region where 
it is common. I have recorded it from the Miocene of Cuba, Santo 
Domingo, Panama and the Coastal Plain of the United States. It 
occurs in the Choctawhatchee marl in Calhoun, Leon, Liberty, and 
Washington Counties. 

There is a tendency for the specimens to become asymmetrical like 
N onionella. 

NONION PIZARRENSIS Berry 

Plate 6, figures 7, 8 

Nonion pizarrensis BERRY, Journ. Pal., vol. 1, 1927-1928 (1928), p. 269, fig s. 1-3 
(in text) .-CusHMAN and KELLETT, Proc. U. S. Nat. Mus., vol. 75, art. 25, 
1929, p . 4, pl. 1, fig s. 10 a, b; pl. 2, figs. 1 a, b. 

Nonionina depressula CusHMAN (not Walker and Jacob), Bull. 103, U. S. Nat. 
Mus., 1918, p. 72, pl. 25, figs. 5 a, b. 

Nonionina boueana CuSHMAN (not d'Orbigny), Bull. 676, U. S. Geol. Survey, 
1918, p. 68, pl. 25, fig. 3. 
Test nearly bilaterally symmetrical, slightly longer than broad in 

side view; periphery broadly rounded, umbilici depressed but not 
usually open; chambers twelve to fifteen in the last-formed coil, 
elongate, curved, the apertural face convex; sutures distinct, strongly 
depressed at the inner end, becoming less so toward the periphery, 
gently curved; wall smooth, polished, very finely perforate, often 
roughened about the umbilicus; aperture elongate, at the base of the 
apertural face, often slightly more extended on one side than the 
other. 

Length up to 0.60 mm.; breadth 0.45-0.50 mm.; thickness 0.22-
0.25 mm. 

This species is very common on the West coast of South America 
on the coast of Peru, occurs in the Miocene, Gatun formation, of 
Panama, and is abundant in the Choctawhatchee marl of Walton 

County. 
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This and the preceding species will serve as good markers for the 
division of these two areas. 

NONION GLAllRELLA Cushman, n . s p. 

Plate 6, figures 6 n, b 

Test planispiral, bilaterally symmetrical, p eriphery rounded, tend­
ing to become slightly uncoiled in the adult; chambers six or seven 
in the coil, increasing rather rapidly in size in the adult, the slightly 
uncoiled chambers much the largest; sutures distinct, later ones 
somewhat open and limb ate, very slightly curved; wall smooth and 
highly polish ed, very finely perforate; aperture narrow, at the base 
of the apertural face. 

Length of holotype 0.30 mm.; breadth 0.20 mm.; thickness 0.10 mm. 
Holotype-(Cat. No. 371070, U.S.N.M. ) . From Choctawhatchee 

marl, from Old Coes Mill, about Ilh miles northwest of Hosford, 
Liberty County. There are r are specimens also from Leon and Wash­
ington Counties. 

With its t endency to uncoil, its highly polish ed· surface and p e­
culiar sutures, this is a striking species. 

Genus NONIONELLA Cushman, 1926 
NONION E L LA AU RIS (d'Orbig ny ) 

Pbte 7, fi gu res 1 a·c 

Valvuli11a wtris n'OnntGN Y, Voy. Amer. 1\'.lerid., 1839, vol. 5, pt. 5, "Foraminifercs," 
p. 4.7, pl. 2, fi gs. 15-17. 

No11ion.ella nuris CustBIA N and KELLETL Pro!'. U. S. Nat. Mus., vol. 75, art. 25, 
1929, p. 5, pl. l , fi g. 9; pl. 2, fi gs. 2, 3. 

T est asymmetrical, sli ghtly t roch oid , the spire not raised , periphery 
in the adult b roadly rounded ; ch am hers nine t o eleven in the adult. 
low and broad, very di st in ct, slightly inflated, in the adult with th e 
l ast-formed ch amber having an enlarged portion extending over the 
umbilicus on the ventral side ; sutures distinct, depressed, gently 
curved; wall smooth, polish ed, ver y finely p erforate ; aperture at the 
base of the last-formed chamber ex tending from the p er iphery ven­
trally, low an d broad. 

Maximum length, 0.40 mm.; breadth, 0.30 mm.; thickness 0.18 mm. 
This is a common species on the west coast of South Am erica, and 

is common in the Choctawhatch ee m arl of Bay, Calhoun, Liberty and 
Walton Counties. 

It has more chambers than Nonionella miocen iclt Cushman of the 
Miocene of California. 
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Genus ELPHIDIUM Montfort, 1808 
ELPHIDIUM POEY ANUM (d'Orbigny) 

Plnte 7, figures 3, 4 

Polystomella poeyana n'OJUIIGNY, in De Ia Sagra, Hist. Fis. Pol. Nat. Cuba, 1839, 
"Foraminiferes," p. 55, pl. 6, figs. 25, 26.-CusHMAN, Publ. 311, Carnegie 
Instit. Washington, 1922, p. 55, pl. 9, figs. 9, 10; Publ. H4, 1926, p. 79. 

ElJ>hidium poeymwm CusHMAN, Bull. 104, U. S. Nat. Mus., pt. 7, 1929, p. 25, pl. 10, 
figs. 4, 5. 

Polystomella striato·punctata CusHMAN (not Fichtel and Moll), Bull. 103, U. S. 
Nat. Mus., 1918, p. H, pl. 26, fig s. 3, 4; Bull. 676, U. S. Geol. Survey, 1918, 
pp. 19, 69, pl. 8, fig. 4; pl. 26, fig. 4 (?) ; pl. 27, fig. 2.-Prof. Paper 128B, U. S. 
Geol. Survey, 1920, p. 71, pl. II, fig. 17. 

Test of small size for the genus, strongly compressed, periphery 
broadly rounded, margin slightly lobulate, sides nearly parallel in 
peripheral view, umbilical regions slightly depressed; chambers aver­
aging ten to twelve in number in the last-formed coil but variable, 
very slightly inflated, very distinct; sutures slightly depressed, marked 
by the very short, broad retral processes, averaging about fifteen in 
number in recent . specimens and less in the fossil ones; wall thin, 
translucent, smooth, conspicuously but finely perforate; aperture 
composed of a series of small, rounded openings at the base of the 
apertural face. 

Diameter up to 0.50 nun.; thickness 0.20 mm. 
This is a common species in the West Indian region where it was 

described by d'Orhigny. It has been confused with E. striato-punctata 
which is a very different species. 

E. poeyanwn occurs in the Pliocene and Miocene of the coastal 
plain of the United States, of the Panama Canal zone, and the West 
Indies. There are specimens froni Leon, Liberty, Walton and Wash­
ington Counties. 

ELPHIDIUM INCERTUM (Williamson) 

Plate 7, figures 2 a, b 

Polystomella umbilicatula, var. incert" WILLIAMSON, Rec. Foram. Great Britain, 
1858, p. 44, pl. 3, figs. 82, 82a. 

Elphidium incertum CusHMAN, Bull. 104, U . S. Nat. Mus., pt. 7, 1929, p. 18, pl. 7, 
figs. 4-9. 
Test of small size for the genus, compressed, periphery broadly 

rounded, margin entire or with the last two or three chambers lolm­
lated, umbilical regions slightly depressed, often with a slight knoh 
or irregularly arranged slits at the base of the sutures; chambers 
few, usually less than ten in the last-formed coil, slightly inflated, 
distinct; sutures distinct, mainly marked by the openings, retral 
processes few, usually not more than five to seven; wall thick, usually 
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opaque; aperture composed of several small, rounded openings at 
the base of the apertural face. 

Diameter 0.50 mm.; thickness 0.23 mm. 
This is a common Atlantic species in cool waters. 
Specimens are common in the Choctawhatchee marl occurring m 

Calhoun, Leon, Liberty and Walton Counties, rare in the last. 

ELPHJDIUM SAGRUM (d'Orbigny) 

Plate 7, figures 6 a, b 

Polystomella sagra n'OnsiGNY, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1839, 
"Foraminiferes," p. 55, pl. 6, fig s. 19, 20.-CusHMAN, Bull. 103, U. S. Nat. Mus., 
1918, p. 75, pl. 26, fig s. 5 a, b; Publ. 291, Carnegie Instit. Washington, 1919, 
p. 49; U. S. Geol. Survey, Prof. Paper 128B, 1920, p. 71, pl. 11, figs. 20, 21. 

Polystomella lanieri CusHMAN (not d'Orbigny), U. S. Geol. Survey, Prof. Paper 
128B, 1920, p. 72, pl. 11, fig. 22. 

Elphidium sagrum CusHMAN, Bull. 104·, U. S. Nat. Mns., pt. 7, 1929, p. 24, pl. 9, 
figs. 5-6. 
Test of small size for the genus, periphery broadly rounded, margin 

entire, not lobulate, sides convex in peripheral view, the last-formed 
portion wider than the earlier portions, umbilical regions somewhat 
depressed; last-formed chambers slightly inflated, twelve to fifteen in 
the last-formed coil; sutures usually not depressed, marked by the 
retral processes which are continuous over the earlier portion of the 
test to form ridges slightly oblique to the periphery; wall fairly 
thick, perforate; aperture composed of a series of small, rounded 
openings at the base of the apertural face. 

Diameter 0.50 mm.; thickness 0.30-0.35 mm. 
This species was described by d'Orbigny from shore sands of Cuba 

as rare. It is a widely distributed species in the West Indian region, 
but apparently never occurs in any considerable numbers. It occurs 
in the Miocene of Cuba and Santo Domingo, and the Pleistocene of 
the Panama Canal zone. It is rare in the Choctawhatchee marl, occur­
ring as rare specimens in Walton County only. 

ELPHIDIUM ADVENUM (Cushman) 

Plate 7, figures 7 a, b 

Polystomelln sztbnodosn H. B. BRADY (not v. Miinster), Rep. Voy. Challenger, 
Zoology, vol. 9, 1884, p. 734, pl. no, figs. 1 a, b.-CUSHMAN, Bull. 676, u. s. 
Geol. Survey, 1918, p. 70, pl. 27, figs. 6 a, b; Prof. Paper 128B', 1920, p. 71, 
pl. ll, fig. 18. 

Polystomella advena CusHMAN, Publ. 311, Carnegie lnstit. Washington, 1922, p. 56, 
pl. 9, figs. 11, 12; Pub I. 342, 1924, p. 48; Publ. 344, 1926, p. 80. 

Elphidium advemtm CusHMAN, Bull. 104, U. S. Nat. Mus., pt. 7, 1929, p. 25, pl. 10, 
figs. I. 2. 
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Polystomella crispa CusHMAN (not Linne), Bull. 676, U. S. Geol. Survey, 1918, 
p. 69, pl. 27, figs. l, 4, 5; Prof. Paper 128B, 1920, p. 71, pl. 11, fig. 19. 

Test of medium size for the genus, strongly compressed, periphery 
acute, with a narrow carina, often somewhat lobulate, sides nearly 
parallel in peripheral view, umbilical regions depressed, often with 
a small, central, clear boss; chambers distinct, ten to fifteen in the 
last-formed coil, slightly inflated, especially the later ones; sutures 
usually depressed and the chamber wall between them raised; wall 
distinctly perforate; aperture composed of a few pores at the base 
of the apertural face. 

Diameter up to 0.50 mm. or more; thickness 0.15 mm. 
This is a common species in the West Indian region both recent 

and fossil. There is considerable variation in the inflation of the 
chambers and in the relative width of the chambers and the area 
occupied by the retral processes. In the Choctawhatchee marl, it oc­
curs in Bay, Calhoun, Leon, Liberty and Walton Counties, often 
abundant in the latter about Red Bay. 

ELPHIDIUM sp? 

Plate 7, figures 5 a, b 

There are numerous specimens like that figured, from the marl at 
E. Gomillion's place near Red Bay, Walton County. There are traces 
of rett·al processes in the last few chambers but they seem never to 
be well developed. 

Family HETEROHELICIDAE 

Subfamily Pavonininae 
Genus PAVONINA d'Orbigny, 1826 

PAVONINA sp? 

There is a single incomplete specimen in the collection which 
probably represents a very beautiful new species of this genus, but no 
further specimens have been found. There is not enough of this speci­
men to give the complete specific characters. 

Subfamily Plectofrondiculariinae 
Genus PLECTOFRONDICULARIA Liebus, 1903 

PLECTOFRONDICULARIA FLORIDANA Cushman, n . sp. 

Plate 8, figure 1 

Test elongate, tapering, greatest width toward the apertural end, 
-strongly compressed, sides keeled, tricarinate, early portion of the 
flattened sides with a single median costa; chambers numerous, very 
distinct, increasing in height toward the apertural end; sutures very 
.distinct, slightly depressed, each half somewhat sigmoidally curved, 
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slightly lim bate; wall smooth except for the median costa; aperture 
elliptical, terminal. 

Length of holotype 0.80 mm.; breadth 0.25 mm.; thickness 0.08 
nlln. 

llolotype-(Cat. No. 371071, U.S.N.M.). From Choctawhatchee 
marl, E. Gomillion's place, lf2 mile east of Red Bay, Walton County, 
collected by W. C. Mansfield. It also occurs on the John Anderson 
farm, % mile east of Red Bay, and in the lowest fossiliferous bed on 
Jim Kennedy Branch, lmile east of Red Bay, both in Walton County, 
and at Darling's Slide, about 2lf2 miles, airline, southeast of Clarks­
ville, Calhoun County. 

This species is closely related to P. californica Cushman and Stew­
art from the Pliocene of California. That species has broader and 
less oblique sutures in the adult, and its early stages in this respect 
are much like the Florida species. When they are seen together, it is 
very easy to separate the two. 

Family BULIMINIDAE 

Subfamily Turrilininae 
Genus BULIMINELLA Cushman, 1911 
BULIMINELLA ELEGANTISSIMA (d'Orbigny) 

Plate 8, figures 2, 3 

Bulimina elegantissima o'OnniGNY, Voy. Amer. Merid .• 1!!39, vol. 5. No.5, "Foram­
iniferes," p. 51, pl. 7, figs. 13, 14.-ScHLUMBERGEil, Feuille J eun. Nat., vol. 12, 
1882, p. 8, pl. l, fig. H.-H. B. Bnt.DY, Rep. Voy. Challenger, Zoology, vol. 9,. 
188<1., p. 402, pl. 50, figs. 20-22.-SmEnOTTOM, Mem. Proc. Manchester Lit. Philos. 
Soc., vol. 49, No. 5, 1905, p. 11, pl. 2, fig. 6. 

Buliminelut elegantissima CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 2, 1911, p. 89; 
Pro c. U. S. Nat. Mus., vol. 56, 1919, p. 606; Contr. Cushman Lab. Foram. Res.,. 
vol. 1, pt. 2, 1925, p. <lO, pl. 6, figs. 5 a, b.- CusHMAN and KELLETT, Proc. U. S. 
Nat. Mus., vol. 75, art. 25, 1929, p. 6, pl. 3, fi gs. 1-3. 

Test elongate, spiral, making about three volutions, initial end· 
pointed, much more so in the microspheric form; chambers numer­
ous, seven to ten in the last-formed whorl, narrow, slightly inflated; 
sutures distinct, slightly curved, very slightly depressed; wall smooth, 
finely perforate; aperture elongate, narrow, somewhat enlarged to­
ward the middle of the apertural face. 

Length up to 0.40 mm.; diameter 0.12-0.15 mm. 
Specimens are very abundant in some of the collections and very­

rare or wanting in others. There are specimens from Bay, Calhoun,. 
Leon, Liberty, Walton and 'W' ashington Counties. 
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BULIMINELLA CURTA Cushman 

Plate 8, figure 4 

Buliminella curta CusHMAN, Contr. Cushman Lab. Foram. Res., vol. I, pt. 2, I925, 
p. 33, pl. 5, fig. 13. 

Test an elongate spiral, tapering or fusiform, initial end rounded 
thence rapidly increasing in diameter until well toward the apertural 
end, periphery slightly lobulate, spiral suture well marked; chambers 
numerous, five or six making up a whorl in the adult, distinct, in­
flated; sutures distinct, slightly depressed; wall smooth, very finely 
perforate; aperture comma-shaped in a slightly concave depression 
of the last-formed chamber. 

Length up to 0.55 mm.; diameter 0.20 mm. 
This species was originally described from the Miocene, Monterey 

shale of California. Most of the Florida specimens are like the orig­
inal figure with the greatest width toward the apertural end, but 
there are a few evidently old age specimens in both regions like that 
figured here in which the later chambers fail to increase the diameter 
of the test. All the specimens are from near Red Bay, Walton County. 

Genus BULIMINA d'Orbigny, 1826 
BULIMINA GRACILIS Cushman, n . sp. 

Plate 8, figures 5 a, b 

Test elongate, slender, of n early uniform diameter for most of its 
l ength, about 3lf2 times as long as wide in the adult; chambers gen­
erally triserial, inflated; sutures distinct, depressed; wall smooth, 
poEsh ed; aperture elongate, narrow. 

Length 0.60 mm.; diameter 0.18-0.20 mm. 
Holotypr!- (Cat. No. 371072 U.S.N.lVI.) . From Choctawhatchee 

marl, E. Gomillion's place, lf2 mile east of Red Bay, ~r alton County. 
It is very abundant at other stations east of Red Bay, hut does not 
occur in the other counties so far as observed. 

This is an unusual form of Bulimina, in that there is a tendency to 
become somewhat biserial and to have the aperture drawn away from 
the periphery toward the center of the face, but it does not become 
truly terminal. 

BULIMINA INFLATA Seguenzn 

Plate 8, figures 6 a, b 

Bulimina inflata SEGt!ENZA, Atti Accad. Giocnia Sci. Nat., ser. 2, vol. I8, I862, 
p. I09, pl. I, fig. 10. [For further references to this species, see Cushman, Bull. 
I04, U. S. Nat: Mus., pt. 3, I922, p. 93, pl. 2I, fig. I.] 
Test short, broadest u sually above the middle; sutures much de­

pressed; ch ambers overhanging at the basal edge; upper portion of 
·the test smooth, lower portion with distinct costae growing in thick-
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ness toward the basal margin and there ending in stout spines; apical 
end usually with a stout acicular spine; wall thick. 

Length 0.50 mm.; breadth 0.25-0.30 mm. 
Scattered specimens occur in material from Leon, Liberty and 

Walton Counties. 

Genus VIRGULINA d'Orbigny, 1826 
VIRGULINA GUNTER! Cushman 

Plate 9, figures 1, 2 

Virgulina floridana CuSHMAN, Contr. Cushman Lab. Foram. Res., vol. 5, 1929, 
p. 54, pl. 9, figs. 7-10 (not V. floridmw Cushm;n, 1920). 

Virgulina gunteri CusHMAN, Conlr. Cushman Lab. Foram. Res., vol. 5, 1929, p. 
105. 
Test two or three times as long as broad, early portion triserial, 

later chambers irregularly biserial, sides in the adult nearly parallel, 
greatest width typically at or below the middle; later chambers not 
greatly inflated; sutures distinct, marked by a row of depressions 
between the processes that extend backward from the margins of the 
later-formed chamber; wall smooth, finely perforate; aperture elon­
gate, narrow, extending from the inner margin of the chamber well 
toward the apex. 

Length up to 0.60 mm.; breadth 0.20 mm.; thickness 0.18 mm. 
The types of this species are from the Choctawhatchee marl of 

Walton County. It is abundant at the stations in Walton and Bay 
Counties, and very rare in Calhoun and Leon Counties. 

The species is close to V. pertusa Reuss from the Miocene and 
Pliocene of western Europe. The Florida species is much smaller and 
more slender. 

VIRGULINA PUNCTATA d'Orbigny 

Plate 8, figures 7 a, b 

Virgulina punctata n'ORBIGNY, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1839. 
"Foraminiferes," p. 139, pl. I, figs. 35, 36.-CuSHMAN, Publ. 291, Carnegie 

. Instil. Washington, 1919, p. 35; Proc. U. S. Nat. Mus., vol. 59, 1921, p. 52, pl. 11,. 
fig. 15; Publ. 311, Carnegie Instit. Washington, 1922, p. 31, pl. 3, fig. 9; Bull. 
104, U. S. Nat. Mus., pt. 3, 1922, p. 117. 

Virgulina sqrwmosa CuSHMAN (not d'Orbigny), Bull. 103, U. S. Nat. Mus., 1918,. 
p. 58, pl. 21, fig. 6. 

Test elongate, compressed, fusiform, broadest near the middle, 
initial end bluntly pointed; chambers numerous, earliest ones tri­
serial, later ones biserial, inflated; sutures distinct, slightly depressed; 
wall smooth, punctate; aperture elongate. 

Length 0.60 mm.; breadth 0.20 mm.; thickness 0.10 mm. 
Specimens are rare in the Choctawhatchee marl, hut occur at scat-· 

tered stations in Bay, Calhoun, Liberty, Walton and Washington 
Counties. 
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The species is a common one in the general West Indian region, 
and is known from the Miocene of the gorge of the Yumuri River, 
~Iatanzas, Cuba, and from the Miocene, Gatun formation of the Pan­
ama Canal zone. 

VIRGULINA FUSIFORMIS Cushman, n. sp. 

Plate 8, figures 8 a, b 

Test small, somewhat compressed, fusiform, greatest breadth at 
about the middle, ends bluntly pointed; chambers distinct, earliest 
ones triserial, later ones biserial, inflated; sutures very slightly de­
pressed; wall smooth, very finely perforate; aperture elliptical, very 
small at the upper end of the test, reaching the inner margin of the 
chamber. 

Length 0.30 mm.; breadth 0.12 mm.; thickness 0.08 nun. 
Holotype-(Cat. No. 371073, U.S.N.M.). From Choctawhatchee 

marl of lower bed at Alum Bluff on the Apalachicola River, Liberty 
County. The species is common at this locality and occurs also on 
Harveys Creek; Leon County. 

This is a peculiar little species, bnt with its characters held very 
constantly in the large series of specimens. The fusiform shape with 
pointed ends, and very small aperture are characteristic. 

Genus BOLIVINA d'Orbigny, 1839 
BOLIVINA MARGINATA Cushman 

Plate 8, figures 9 a, b 

Bolivina marginata CusHMAN, B'ull. 676, U. S. Geol. Survey, 1918, p. 48, pl. 10, 
fig. 1; Contr. Cushman Lab. Foram. Res., vol. 1, 1925, p. 30, pl. 5, fig s. 5 a,b . 

Test much compressed, of medium size for the genus, periphery 
acute, keeled throughout or sometimes obsolete at the apertural end; 
sutures usually distinctly lim bate, oblique; chambers numerous, dis­
tinct, seven or eight chambers making up the last half of the test, 
earlier ones long and narrow, later ones much higher; wall thin, 
rather coarsely perforate, surface smooth; aperture elongate, narrow. 

Length usually less than 1 mm.; breadth 0.25-0.30 mm.; thickness 
0.12-0.15 mm. 

The species was originally described from the Choctawhatchee 
marl from l mile south of Red Bay. It occurs at the various stations 
in Walton County about Red Bay and also on Bryant Scott's farm 
near bridge at Econfina, Bay County. The species occurs also in the 
Miocene, Monterey shale, of California. 
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BOLIVINA MARGINATA Cu•hman. var. MULTICOSTATA Cushman 

Pbte 8, figures 13, 14 

Bolivina aetwrien.~is (CosTA), var. multicostata CusH MAl'(, Bull. 676, U. S. Geol. 
Survey, 1918, p. 48, pl. 10, fig. 2. 

Vm·iety differing from the typical in the ornamentation of the 
test which consists of a serieR of longitudinal costae of varying lengths. 

This was originally described as a variety of Bolivina aenariensis, 
but the variety occurs with the typical smooth form at almost every 
station where it occurs. The figures show extremes of variation in the 
costae. 

BOLIVINA FLORlDANA C~shman 

Plate 8, figures 15 a, b 

Bolivina floridmw CusHMAN, Bull. 676, U. S. Gcol. Survey, 1918, p. '~9, pl. 10, 
fig. 4 .. 

Test elongate, slightly compressed, gradually tapering with the 
gwatest width near the apertural end, periphery broadly rounded; 
chambers numerous, somewhat inflated; sutures indistinct except 
near the apertural end; the base of each chamber prolonged into 
lobular processes acwss the sutures, the intermediate areas deeply 
excavated; wall coarsely perforate; aperture elongate. 

Length up to 0.70 mm.; breadth 0.20-0.25 mm.; breadth 0.10-0.12 
nun. 

This species was originally described from the Choctawhatchee 
marl of Red Bay. It is abundant in the phase of the marl developed 
about Red Bay in Walton County, and there are specimens from 
Bryant Scott's farm, near the bridge at Econfina, Bay County. It has 
therefore almost the same distribution at B. marginata. 

BOLIVINA PLICATELLA Cushman, n. sp. 

Plate 8, figures 10 a, b 

Test small, short and broad, compressed, greatest width near the 
apertural end, periphery subacute; chambers except the last two ob­
scm·ed by the ornamentation which also obscures the sutures; wall 
ornamented by two distinct longitudinal ridges, rounded or sharp, 
connected between with transverse ridges, coinciding partially with 
the chambers, leaving the whole surface broken into series of irregular 
depressions, coarsely perforate ; aperture elongate. 

Length 0.25-0.30 mm. ; breadth 0.12-0.15 mm.; thickness 0.06-0.08 
llllll. 

Holotype-(Cat. No. 371074, U.S.N.M.). From Choctawhatchee 
marl, from cut in road leading to Watson's Landing, Apalachicola 
River, Liberty County. 



FORAMINIFERA CHOCTAWHATCHEE FORMATION OF FLORIDA. 47 

The species also occurs rarely in Calhoun, Leon and Liberty Couu­
ties. This is very close to if not identical with the species now livin~ 
off the coasts of Australia which has been referred to Bolivina plicaw 
d'Orbigny, but is very different from that. A similar form occurs al so 
on the coasts of Europe. 

BOLIVINA PULCHELLA d'Orbigny, var. PRIMITIV A Cushman, n. var. 

Pbte 8, figures 12 a, b 

Variety differing from the typical in the few biserial ch ambers, 
averaging two to four and the large number of triserial chambers 
which make up half of the test ; wall coarsely perforate. 

Length of figured specimen 0.35 mm.; breadth 0.20 mm. ; thick­
ness 0.10 mm. 

Holotype of variety-(Cat. No. 371075, U.S.N.M.) . From Choctaw­
hatchee marl, collected on S.D. Johnson's place near \Voods, Liberty 
County. The var iety also occurs rarely in Leon and Washington 
Counties. 

There are a few single specimens of Bolivina of which we need 
more material before referring them to de finite species. 

Genus LOXOSTOMUM Ehrenberg, 1854 
LOXOSTOMU M GUNTER! Cushman, n. sp. 

Plate 8, fi gures ll a, b 

T est elongate, t ap ering, greatest breadth near the apertural end, 
only slightly compressed, periphery rounded; chambers and sutures 
somewhat obscured by the ornamentation of the surface consisting 
of fine longitudinal costae often somewhat broken; aperture n arrow 
elliptical, terminal in the adult. 

Length up to 0.50 mm. ; breadth 0.20 mm.; thickness 0.10-0.12 mm. 
Holotype- (Cat. No. 371076, U.S.N.M.). From Choctawhatchee 

marl of E. Gomillion's place, % mile east of Red Bay, Walton County. 
There are specimens also from Jim Kennedy Branch, 1 mile east of 
Red Bay, but it was not found in the collections from the remainder 
of the area represented. 

The shape, ornamentation and position of the aperture will dis­
tinguish the species which is named for Mr. H erman Gunter , State 
G eologist of Florida. 
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Subfamily Reussiinae 
Genus REUSSIA Schwager, 1877 

REUSSIA SPINULOSA (Reuss) 

Plate 8, figures 17 a, b 

Verneuilina spinulosa REuss, Denkschr. Akad. Wiss. Wien, vol. I , 1850, P· 374, 
pl. 4 7, fig. 12. [For refernces to this species, see Cushman, Bull. 104, U. S. 
Nat. Mus., pt. 3, 1922, p. 60.] 

R eussia spinulosa ScHWAGER, Boll. Com. Geol. ltal., vol. 8, 187 7, P· 26, pl., fi g. 
66.-CusHl\1AN and KELLETT, Proc. U. S. Nat. Mus., vol. 75, art. 25, 1929, P· 9, 
pl. 3, figs. 10 a, b. 
Test pyramidal, three sided, triangular in transverse section, the 

sides flat or slightly concave, the initial end acutely pointed; initial 
end and angles of chambers often with sharp spines; walls of medium 
thickness, hyaline, or in some cases thickened and rough, perforate, 
smooth or granular; apertural end of test bluntly angled, the edges 
of the chambers thickened; aperture a curved slit at the base of the 
inner edge of the chamber. 

Length up to 0.75 mm.; diameter 0.40 mm. 
Specimens are not usually common, but were obtained in the col­

lections from Bay, Leon, Liberty, Walton and Washington Counties. 
The final chamber is usually thin and most of the fossil specimens 
are broken at the tip. 

Genus CHRYSALIDINELLA Schubert, 1907 
CHRYSALIDINELLA PULCHELLA (Cushman) 

Plate 8, fi gures 16 a, b 

Chrysalidina pulchella CusHMAN, Bull. 103, U. S. Nat. Mus., 1918, p. 54, pl. 20, 
fi gs. 2 U·C. 

T est elongate, gently tapering, broadest at the apical end, triangu­
lar in transverse section, early portion triserial , l ater uniserial; ch am­
b er s distinct, not inflated; sutures distinct, slightly raised and limb ate, 
curved; wall smooth hut coarsely perforate ; aperture formed of 
nm-:;:,.(!rous rounded openings on the terminal face, 'each at the end 
of a small papilla. 

Length of figured sp ecim en 0.40 mm.; diam eter 0.25 mm. 
This species was previously described from the Miocene, Gatun 

formation, of the Panama Can al zone. It occurs in the Choctawhatchee 
marl of Jim K ennedy Branch , I mile east of R ed Bay, Walton County, 
and from S.D. Johnson's place, near Woods, Liberty County. 

In this species, the chambers are much higher than in the recent 
s pecies, C. dimorpha (H. B. Brady), and the sutures are much more 
prominent. 
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Sub£ amily Uvigerininae 
Genus UVIGERINA d'Orbigny, 1826 

UVIGERINA cf. PIGMEA d 'Orbigny 

Plate 9, figures 3·6 

The four specimens figured show somewhat of the range of varia­
tion in the species of the Choctawhatchee marl which may be referred 
tentatively to this species of d'Orbigny. It is unlike any of the recent 
material now living off the coast. The Uvigerinas are so variable and 
in such a state of chaos that reference to type material with large 
.series must be made before very intelligent work can be done in 
straightening out this group. 

UVIGERINA AUBERIANA d'Orbigny 

Plate 9, figure 7 

.Uvigerina auberiana o'ORBIGNY, "in De Ia Sagra, Hist .. Fis. Pol. Nat. Cuba, 1839, 
"Foraminiferes," p. 106, pl. 2, figs. 23, 24.-CuSHMAN, Bull. 104, U. S. Nat. 
Mus., pt. 4, 1923, p. 163, pl. 42, fi gs. 3, 4. 
Test elongate, rapidly tapering from the narrow base to the great­

est breadth somewhat above the middle, periphery lobulate; cham­
bers inflated, sutures depressed, distinct; wall ornamented with 
-closely-set, fine, spinose projections, the last-formed chamber often 
smoother; apertural end in the adult tapering, with an elongate, cylin­
drical n eck and phialine lip. 

Length up to 0.75 mm.; diameter 0.30-0.40 mm. 
Specimens are rare and were only found from Walton County, 

lowest fossiliferous bed on Jim Kennedy Branch about I mile east of 
Red Bay and from John Anderson's farm, % mile east of Red Bay. 
The species was described by d'Orbigny from the West Indian region, 
but is not common. 

Genus SIPHOGENERINA Schlumberger, 1883 
SIPHOGENERINA LAMELLATA Cushman 

Plate 9, figure 10 

Siphogenerina lmnellata CuSHMAN, Bull. 676, U. S. Geol. Survey, 1918, p. 55, 
pl. 12, fi g. 3; Proc. U. S. Nat. Mus., vol. 67, art. 25, 1926, p. 10, pl. I , fig. 13. 
Test elongate, tapering gradually from the initial end, broadly 

rounded at the apertural end; chambers comparatively few, some­
what indistinct, surface ornamentation consisting of several equidis­
tant, longitudinal lamellae extending the length of the test and fusing 
at the initial end; aperture with a tubular neck and phialine lip. 

Length up to I mm.; diameter 0.45 mm. 

WINTER HAVEN 
PUBLIC LIBRARY ,. 



50 FLORIDA' GEOLOGICAL SURVEY-BULLETIN FOUR. 

This species was described from the Choctawhatchee marl, from 
1 mile south of Red Bay. It has occurred in some numbers in the 
more recent collections from Walton County, but was not found in 
material from the other counties, and should be a good marker for 
this phase of the marl. 

The type specimen is an extreme one, and the costae are not always 
as high as our present figure shows. 

Genus ANGULOGERINA Cushman, 1927 
ANGULOGERINA OCCIDENTALIS (Cushman) 

Plate 9, figures 8, 9 

Uvigerina angulo$a CUSHMAN (not Williamson), Publ. 311, Carnegie lnstit. Wash­
ington, 1922, p. 34, pl. 5, figs. 3, 4. 

Uvigerina occidentalis CusHMAN, Bull. 10~· , U. S. Nat. Mus., pt. 4, 1923, p. 169. 
Test minute, elongate, triangular in transverse section, the pe­

riphery somewhat lobulate; chambers distinct, those of the last­
formed portion becoming more distinct and remote; sutures distinct 
and depressed; wall ornamented with longitudinal costae on all hut 
the last-formed chambers in the adult; apertural end drawn out into 
a short tubular neck and slight phialine lip. 

Length usually less than 0.50 mm.; diameter 0.15-0.20 mm. 
This species is common in the West Indian region at the present 

time, and probably derived from Angulogerina byramensis Cushman 
of the Lower Oligocene of the Coastal Plain region. It shows much 
variation in its ornamentation from heavily costate specimens to 
nearly smooth ones as shown in the figures. 

Specimens are fairly common in the Choctawhatchee marl of Cal­
houn, Leon, Walton and Washington Counties. 

Family ELLIPSOIDINIDAE 
Genus ELLIPSOLAGENA A. Silvestri, 1923 

ELLIPSOLAGENA BIDENS Cushman, n. sp. 

Plate 9, figures ll a, b 

Test slightly longer than broad, body of the test somewhat ovate, 
apertural end produced but broadly rounded, basal end typically 
with two short rounded projections near .together in the median line, 
test in end view broadly elliptical; wall smooth; aperture an elongate 
slit, slightly more open on one side than the other. 

Length up to 0.28 mm.; breadth 0.18 .mm.; thickness 0.15 mm. 
Holotype-(Cat. No. 371077, U.S.N.M.). From Choctawhatchee 

marl of Bryant Scott's Farm, % mile above mouth of branch entering 
Econfina Creek, near the bridge at Econfina, Bay County, collected 
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by Julia A. Gardner. It is common in Bay and Walton Counties, and 
rare in Liberty County. 

There is considerable variation in the base which may lack the 
pt·ojections in some specimens, otherwise the characters are constant. 

Family ROTALIIDAE 

Subfamily Spirillininae 
Genus SPIRILLIN A Ehrenberg, 1841 

SPIRILLINA ORBICULARIS Bagg 

Plate 9, figures 12 a, b 

Spirillina orbicularis BAGG, Bull. Amer. Pal., vol. 2, No. 10, 1898, p. 33 (327), 
pl. 2 (22), fig s. 2 a·c.-CvsHMAN, Bull. 676, U. S. Geol. Survey, 1918, p. 58, 
pl. 14, fig. 1. 

Test planispirally coiled, the coils increasing in diameter as added, 
periphery broadly rounded, ventral side with rows of heads more or 
less following the coils, dorsal side with a row of pits along the 
sutures; aperture arched, comparatively narrow. 

Diameter about 0.50 mm. 
Bagg described this species from the Miocene, Yorktown formation , 

of Yorktown, V a., and I recorded a specimen from the Miocene, 
Duplin marl of Mayesville, S. C. 

The figured specimens are from Jim Kennedy Branch, about l mile 
east of Red Bay, Walton County, and there is a single specimen from 
Jackson Bluff, left bank of Ocklocknee River, Leon County. 

Subfamily Discorbisinae 

Genus DISCORBIS Lamarck, 1804 
DISCORBIS ROSACEA (d'Orbigny) 

Plate 9, figures 13 a-c 

Rotalia rosacea o'OnniGNY, Ann. Sci. Nat., vol. 7, 1826, P·. 273, No. 15. 
Discorbina rosacea JoNES, PARKEn and H. B. BRADY, Foram. Crag., 1866, pl. 4, 

fig. 17.-H. B. BRADY, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 644, pl. 
89, fig s. 1, 4. 

Discorbis rosacea CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 5, 1915, p. 13, fig. 13 (in 
text) ; Bull. 676, U. S. Geol. Survey, 1918, p. 59, pl. 14, fig. 4. 
Test plano-convex, dorsal side convex, ventral side flattened or 

slightly concave; chambers numerous, but five forming the last adult 
whorl, much elongated in the adult; sutures very obliquely curved, 
in the early stages on the dorsal side slightly lim hate; waH smooth, 
finely perforate; aperture ventra], elongate. 

Diameter up to 1.10 mm. 
There are specimens from Leon, Liberty and Walton Counties. 

The figured specimen is an especia1ly large fine one, the usual run 
.of specimens being not more than ha]f this size. 
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DISCORBIS SUBARAUCANA Cushman 

Plate 10, figures 1 rt·C 

Discorbis subarauc,ma CusHMAN, Pub!. 3ll, Carnegie lnstit. Washington, 1922, 
p. 41, pl. 7, figs. 1, 2. 

Discorbis bertheloti CuSHMAN (not d'Orbigny ), Bull. 676, U. S. Geol. Survey, 
1918, p. 58, pl. 15, fig s. 1-3. 
Test unequally biconvex, dorsal side somewhat arched, the ventral 

side slightly convex, flattened or even somewhat concave, periphery 
not lobulated, composed of about two and a half whorls; chambers 
distinct, six to eight in the adult whorl, slightly inflated; sutures 
oblique, curved, earlier ones on the dorsal side, limbate, less so on the 
ventral side; wall perforate, smooth; aperture at the base of the 
ventral side of the last-formed chamber, narrow. 

Diameter up to 0.40 nun.; thickness 0.12-0.15 mm. 
This species is widely distributed in the present waters of the West 

Indian region, and is the most common species of the genus in the 
Choctawhatchee marl of Florida, and occurs in the Miocene of the· 
Coastal Plain northward. 

There are specimens from Calhoun, Lemi, Liberty, Walton and 
Washington Counties. 

DISCORBIS MIRA Cushman 

Plate 10, figure s 2 a·c 

Discorbis mira CusHMAN, Publ. 3ll, Carnegie Instil. Washington, 1922, p. 39,. 
pl. 6, figs. 10, II. 

Test trochoid, plano-convex, dorsal side forming a low cone, ven­
tral side flattened and very slightly convex, periphery subacute; 
chambers distinct, not inflated; sutures on the dorsal side limbate,. 
strongly oblique, curved, ventrally somewhat depressed, nearly radial; 
wall coarsely perforate, smooth; aperture an elongate, slightly arched 
slit at the ventral margin. 

Diameter up to 0.65 mm. 
Specimens of this species which is so common in the present waters. 

off Florida are rare in the Choctawhatchee marl. The only specimens. 
are from Leon and Liberty Counties. This species with its neat, flaring 
cone, strongly curved, limbate sutures and coarse perforations is dis­
tinct from any other species of the genus in the collection. It is. 
probable that the specimen referred to D. vilardeboana (Cushman, 
Bull. 676, U.S. Geol. Survey, 1918, p. 14, pl. 3, fig. I) is this species. 

DISCORBIS VILARDEBOANA (d'Orbigny) 

Plate 10, figures 3 a·c 

Rosalina vilardeboana D'OnniGNY, Voy. Amer. Merid., 1839, vol. 5, pt. 5, "Forami-­
niferes," p. 44, pl. 6, figs. 13-15. 
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Discorbis vilardeboana CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 6, 1915, p. 14, 

pl. 9, fig. 2; pl. 15, fig. 4; fig. 14 (in text) ; Bull. 676, U. S. Geol. Survey, 1918, 
p. 58, pl. 14, figs. 3-5. 

Test plano-convex, dorsal side rather evenly convex, ventral side 
flattened or slightly concave, umbilicate, periphery rounded; cham­
hers distinct, inflated, five to seven in the adult whorl, the last 
chamber occupying nearly one-third of the ventral side; sutures dis­
tinct, slightly curved, only slightly depressed; wall distinctly per­
forate, smooth; aperture a narrow slit on the ventral side of the 
chamber. 

Diameter up to 0.50 mm. 
The rounded periphery and ·few chambers will distinguish this 

species in the present collections. Specimens were obtained in collec­
tions from Calhoun, Leon and Liberty Counties. 

DISCORBIS CONSOBRINA (d'Orbigny) 

Plate 10, figures 4 a-c 

Rosalina consobrina n'ORBIGNY, Voy. Amer. Merid., 1839, vol. 5, pt. 5, "Forami­
niferes," p. 46, pl. 7, figs. 4-6. 

Discorbis consobrina CusHMAN and KELLETT, Proc. U. S. Nat. Mus., vol. 75, art. 25, 
1929, p. 10, pl. 4, figs. 1, 2. 
Test biconvex, the dorsal side more strongly so, ventral side de­

pressed in the umbilical region, periphery rounded; chambers five 
to seven in the last-formed whorl, distinct,. regularly increasing in 
size as added, slightly inflated, on the. ventral side ending in distinct 
angles at the umbilical end; sutures distinct, on the dorsal side 
oblique, very slightly curved, very little if at all depressed, on the 
ventral side slightly curved, nearly radial, depressed; wall smooth, 
distinctly perforate; aperture below the distinct lip on the ventral 
side of the chamber and extending into the umbilical region. 

Diameter 0.30 mm.; height 0.22 mm. 
This species was described from the west coast of South America 

where it is a common species. It occurs in very typical form in the 
Choctawhatchee· marl in Calhoun, Leon and Liberty Counties. 

DISCORBIS VALVULATA (d'Orbigny) 

Plate 10, figures 5 a-c 

Rosalina valvulata n'ORBIGNY, Ann. Sci. Nat., vof. 7, 1826, p. 271, No.4; in Barker, 
Webb and Berthelot, Hist. Nat. Isles Canaries, 1839, vol. 2, pt. 2, "Forami­
niferes," p. 136, pl. 2, figs. 19-21; in De Ia Sagra, Hist. Fis. Pol. Nat. Cuba, 
1839, "Foramini£eres," p. 96, pl. 3, figs. 21-23. 

Discorbis valvulata CusHMAN, Pr.oc. U. S. Nat. Mus., vol. 59, 1921, p. 59, pl. 14, 
figs. 4, 5; Publ. 344, Carnegie Instil. Washington, 1926, p. 78. 
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Test trochoid, plano-convex, very slightly convex dorsally, on the 
ventral side flattened or slightly concave, p eriphery rounded and 
thickened into a blunt keel; chambers distinct, few, about five mak­
ing up the adult whorl; sutures curved strongly on the dorsal side, 
limb ate hut not depressed, ventrally sinuous, not limb ate; wall 
coarsely perforate, smooth; aperture low, at the base of the last­
formed chamber. 

Length about 0.50 mm.; breadth 0.45 mm.; thickness 0.12-0.15 mm. 
This species is rare in the West Indies at the present time, and a 

single specimen was found from the lower b ed at Alum Bluff, Apa­
lachicola River, Liberty County. 

The p eculiar ventral side, rounded, keeled periphery and strictly 
limbate sutures will distinguish the species. 

Genus VALVULINERIA Cushman, 1926 
VALVULINERIA FLORIDANA Cushman, n. sp. 

Plnte 10, fi gures 6 a·c 

Test b iconvex, somewhat involute on the dorsal side, almost com­
pletely so on the ventral side, periphery rounded, earlier portion 
somewhat angled; chambers inflated, especially on the ventral side, 
very distinct; sutures distinct, nearly radial, only slightly curved, not 
limbate; wall smooth, polished; aperture below the distinct, plate­
like extension of the umbilical end of the chamber. 

Length 0.45 mm.; breadth 0.35 mm.; thickness 0.15 mm. 
Holotype- (Cat. No. 371078, U.S.N.M.). From Choctawhatchee 

marl of Bryant Scott's Farm, ~ mile above mouth of branch entering 
Econfina Creek, near the bridge at Econfina, Bay County, collected 
by Julia A. Gardner. The species is abundant at the type locality 
and also at the various stations in Walton County, but not else­
where. 

It has a highly polish ed test, strongly umbilicate with distinct flap­
like extensions over the aperture. 

Subfamily Rotaliinae 

Genus EPONIDES Montfort, 1808 
EPONIDES MANSFIELD! Cushman. n. s p. 

Plate 11, figures 1 a·c 

Test trochoid, biconvex, close-coiled throughout, all chambers vis­
ible from dorsal side, last whorl comple tely involute ventrally, pe­
riphery acute, bluntly keeled ; chambers distinct, slightly inflated on 
the ventral side, about nine in the adult whorl; sutures distinct, on 
the dorsal side limbate and usually raised, confluent with the keel 
and spiral suture, oblique, ventrally depressed, nearly radial; wall on 
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the ventral side strongly papillate especially in the middle umbonate 
area and along the sutures, in some specimens with papillae entirely 
covering the ventral side; aperture ventral, between the periphery 
and ventral umbo at the base of the chamber. 

Diameter up to 0.75 mm.; thickness 0.25 mm. 
Holotype-(Cat. No. 371079, U.S.N.M. ) . From Choctawhatchee 

m arl of John Anderson's farm, %. mile east of Red Bay, \Valton 
County, collected by W. C. Mansfield for whom the species is n amed. 
Besides the type locality, it is abundant at other stations in Walton 
County as well as found in Bay, Calhoun, Leon and Liberty Counties. 
It is one of the most abundant and characteristic species. It was 
probably recorded as Rotalia beccarii (Cushman, Bull. 676, U. S. 
Geol. Survey, 1918, p. 66, pl. 24, fig. 2), and as Pulvinulinu repanda 
n. c., P· 66, pl. 23, fi g. 2). 

It is closely related to Eponides peruviana from the west coast of 
South America hut has a much more ornamented t est. 

EPONIDES LATEHALIS (Terquem) 

Plate 10, figures 7 a-c 

Ro.Htlina laterali.s TE!IQUEM, Mem. Soe. Geol. Franee, ser. 1, vol. 4, 1878, p. 25, 
pl. 2 ( 7), figs. 11 a-c. 

Pulvimtlina lateralis H. B. BliADY, Rep. Voy. Challenger, Zoology, vol. 9, 1884, 
p. 689, pl. 106, figs. 2, 3.- CusHMAN, Proc. B'oston Soc. Nat. Hist., vol. 34, 1908, 
p. 30, pl. 5, fi gs. 11, 12.-SIDEBOTTOM, Mem. Proc. Manchester Lit. P hilos. Soc., 
vol. 53, No. 21, 1909, p. 5, pl. 2, lig. 6; pl. 3, figs. 1, 2.-HERON-ALLEN and 
EARLAND, Trans. Zool. Soc., vol. 20, 1915, p. 714, pl. 53, figs. 6-11.-CuSHMAN, 
Bull. 100, U. S. Nat. Mus., vol. 4, 1921, p. 336, pl. 69, figs. 2 a-c. 

Test usually somewhat ovate, biconvex, periphery subacute and 
k eeled ; chambers distinct, later ones r apidly enlarging and flaring, 
inflated somewh at on the ventral side; sutures limhate dorsally, 
oblique, raised, ventrally depressed, nearly radial; wall smooth ex­
cept for the raised sutures and on the ventral side the last-formed 
chamber with numerous large p erforations; aperture at the base 
of the ventral edge of the chamber, low. 

Length up to 1.50 nun. 
In the adult the chambers of this species often become very ir­

regular. It may be confused in the young with E. repunda but in t h e 
adult the two are very different. It is widely distributed in t he recent 
oceans but there are few records in the fossil state, none from forma­
tions older than the Miocene. There are a number of specimens from 
the Choctawhatchee marl from S. D. Johnson's place near Woods, 
Liberty County, and a very few from Gully Sink, Washington County. 
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Genus ROTALIA Lamarck, 1804 
ROTALIA BECCARII (Linne), vnr. PARKINSONIANA (d'Orbigny) 

Plate 11, figures 3 a·c 

Rosalina parkinsoniana o'OnniGNY, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1839, 
"Foraminiferes," p. 99, pl. 4, figs . 25·27. 

Variety differing from the typical in the number of chambers 
which in the variety rarely have more than ten in full grown speci­
mens, the shorter broader chambers on the ventral side, the almost 
entire lack of beading at the sides of the chambers, and the lack of 
thickening of the sutures on the dorsal side. 

Diameter not exceeding 0.50 mm. 
This is apparently the form described by d'Orbigny from the 

West Indies. It occurs commonly in the material from Calhoun, Leon 
and Liberty Counties, but is not apparently present in the rich col­
lections from Walton and Bay Counties. 

Subfamily Baggininae 
Genus CANCRIS Montfort, 1808 

CANCRIS SAGRA (d'Orbigny) 

Plate 11, figures 4 a·c 

Rotalirw sagra o'OnniGNY, in De Ia Sagra, Hi st. Fis. Pol. Nat. Cuba, 1839, "Forami­
niferes," p. 77, pl. 5, fig s. 13·15. 

Pulvinulina sagra CusHMAN, Bull. 676, U. S. Geol. Survey, 1918, p. 65, pl. 22, 
fig . 3; pl. 23, fig. 1. 

Test longer than broad, biconvex, the ventral side more strongly 
convex than the dorsal, periphery acute; chambers few, six to seven 
in the adult whorl, increasing rapidly in size as added; sutures slightly 
depressed on the dorsal side, strongly on the ventral, gently curved; 
wall smooth; an elliptical area of clearer thinner wall near the aper­
ture which is below a slight lip on the ventral side. 

Length up to 0. 75 mm.; breadth 0.55-0.70 mm.; thickness 0.20-
0.30 mm. 

d'Orbigny described this species from the West Indian shore sands, 
and it is fairly common in the region and off the Florida coast. The 
species is abundant and well developed in Walton County, and less 
so in Bay, Calhoun, Leon and Liberty Counties. There is much varia­
tion in the relative length and breadth due to the expansion of some 
of the later chambers. 
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Family AMPHISTEGINIDAE 

Genus AMPHISTEGINA d'Orbigny, 1826 
AMPHISTEGINA LESSONII d'Orbigny 

Plate 11, figures 5 a·c 

Amphistegina lessonii o'OnmGNY, Ann. Sci. Nat., vol. 7, 1826, p. 304, No. 3, pl. 17, 
figs. 14; Modeles No. 98. [For further references to this species, see Cushman, 
Bull. 71, U. S. Nat. Mus., pt. 4, 1914, p. 35.] 

Test lenticular or more convex on one side than the other, pe­
riphery subacute; chambers numerous, fairly distinct, on the dorsal 
side simple, with a decided angle forward, on the ventral side with 
supplementary lobes on the inner end; sutures distiiict, limbate, not 
depressed; wall smooth except n ear the aperture on the ventral side 
where it is often papillate; aperture small, ventral. 

This species is abundant at some of the stations in Washington 
County, and less so in Leon County. It is absent or very r are in the 
rest of the material examined. 

Family CASSIDULINIDAE 

Subfamily Ceratobuliminidae 
Genus PUL VINULINELLA Cushman, 1926 

PULVINULINELLA PONTONI Cushman, n. sp. 

Plate 11, figures 2 a·c 

Test small, trochoid, biconvex, periphery rounded, very slightly 
if at all lobulate; chambers distinct, usually eight or nine in the last­
formed whorl, not inflated; sutures distinct, on the dorsal side oblique, 
slightly limb ate, ventrally radial; wall smooth; apertural face ob­
liquely truncate ; aperture narrow, parallel to the periphery of the 
test. 

Diameter 0.20 mm.; thickness 0.08 mm. 
Holotype-(Cat. No. 371080, U.S.N.M.) . From Choctawhatchee 

marl of Bryant Scott's Farm, % mile above mouth of branch entering 
Econfina Creek near the bridge at Econfina, Bay County, collected 
by Julia A. Gardner. It occurs also in Liberty and Walton Counties. 
This is a distinctive species, but may easily be overlooked on account 
of its small size. Specimens from the dorsal side resemble the young 
of Eponides mansfieldi, but the ventral and peripheral sides quickly 
show the differences. The species is named for Mr. Gerald M. Ponton 
of the State Geological Survey of Florida. 
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Subfamily Cassidulininae 

Genus CASSIDULINA d'Orbigny, 1826 
CASSIJ)ULINA CRASSA d'Orbigny 

Plate 11, figures 6 a, b 

Cassidulina cras.wz u'OnBIGNY, Foram. Amer. Merid., 1839, p. 56, pl. 7, fig s. 18-20. 
[For further references to this species, see Cushman, Bull. 104, U. S. Nat. Mus., 
pt. 3, 1922, p. 124.] 
Test subcircular to oval in outline, biconvex, periphery broadly 

rounded; chambers comparatively few, short and inflated; sutures 
distinct, somewhat depressed; wall smooth; aperture elongate, with 
a flattened tooth partially filling the aperture. 

Diameter 0.25 mm.; thickness 0.18 mm. 
This species is small bnt easily distinguished from the following 

by the rounded periphery and thicker test. There are specimens in 
the collection from Calhoun, Liberty and Walton Counties. 

CASSIDULINA LAEVIGATA d'Orbigny, var. CARINATA Cushman 

Plate 11, figures 7 a, b 

Cassidulina laevigata n'OnBIGNY, var. caritwta CusHMAN, Bull. 104, U. S. Nat. Mus., 
pt. 3, 1922, p. 124, pl. 25, figs. 6, 7. 
Variety differing from the typical in the thinner, more compressed 

test, with a very distinct, thin carina forming the periphery of the 
test. 

This variety was described from Recent mate rial from off the 
coast of Florida and so it is not surprising to find it in the Miocene of 
the same region. It occurs in material from Calhoun, Liberty and 
Walton Counties. 

Genus CASSIDULINOIDES Cushman, 1927 
CASSIDULINOIDES liRADYI (Norman) 

Plate 11, fi gm·es 8 a, b 

Cassidulina bradyi (Norman m s.) J. Wnu:HT, Proc. Belfast Nat. Field Club, App., 
1880, p. 152. [For further references to thi s species, see Cushman, B'ull. 104, 
U. S. Nat. Mus., pt. 3, 1922, p. 128.] 

Test elongate, somewhat compressed, the early portion spirally 
coiled, later chambers forming an uncoiled , biserial series, lateral 
faces convex, p eripheral border thin, u sually somewhat rounded; 
chambers fairly distinct, but the sutures not depressed; 'vall smooth 
and polish ed ; aperture som ewhat longer than broad. 

Length less than 0.50 nun. 
The only locality for this species is the Lower Choctawhatchce 

marl at Alum Bluff, Apalachicola River, Liberty County, wher e i t 
occurs in son1e numbers. 
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Family CHILOSTOMELLIDAE 

Subfamily Chilostomellinae 

Genus CHILOSTOMELLA Reuss, 1850 
CHILOSTOMELLA OOLINA Schwager 

Chilostomella oolina ScHWAGEil, Boll. Com. Geol. Ita!., vol. 9, 1878, p. 527, pl. 1, 
fig. 16.-CUSHI\IAN, Contr. Cushman Lab. Foram. Res., vol. 1, pt. 4, 1926, p. 74·, 
pl. 11, fig s. 3-10; Bull. Scripps lnstit. Oceanography, Tech. Ser., vol. 1, 1927, 
p. 169. 
Test elongate, about three times as long as wide, hoth ends hroadly 

rounded, sides nearly parallel for most of their length; wall thin, 
distinctly punctate; aperture very narrow, curved. 

There is a single hroken specimen evidently of this species from 
Bryant Scott's farm, Econfina, Bay County. 

Family GLOBIGERINIDAE 

Suhfamily Globigerininae 

Genus GLOBIGERINA d'Orbigny, 1826 

The various species of the genus Globigerina used in a restricted 
sense are in such a chaotic state that it is difficult to treat most of 
them intelligently. A study of the types with large series of topotype 
specimens is necessary to straighten out the confusion now existing. 
There is a very considerable difference in the early and adult stages 
in most of the species, and unless good series can he ohtained, de­
scriptions based on a few specimens are worth little. A numher of the 
forms were figured in my earlier work (Bull. 676, U. S. Geol. Survey, 
1918, pis. 12, 13), and while some of these wet·e not named or only 
with a question, they must remain in this unsatisfactory condition 
until some one availahle to the types can make a species study of 
this genus. 

Genus GLOBIGER!NOIDES Cushman, 1927 

The preceding remarks apply to this genus also as far as the fossil 
representatives are concerned. 

Suhfam ily Orhulininae 

Genus ORBULINA d'Orbigny, 1826 
OHBULINA UNIVERSA d'Orbigny 

Orbuli11a 1111iversa o'OnniGNY, in De Ia Sagra, 1-Ji st. Fi s. Pol. Nat. Cuba, 1839, 
"Foraminiferes," p. 3, pl. 1, fig. l. [For further references to thi s species, oee 
Cushman, Bull. 104·, U. S. Nat. Mus., pt. 5, 1924·, p. 28.] 
Specimens of this common species are present in material from 

Walton County, hut not weU represented in the other parts of the 
area. 



60 FLORIDA GEOLOGICAL SURVEY-BULLETIN FOUR. 

Family GLOBOROTALIIDAE 
Genus GLOBOROTALIA Cushman, 1927 

GLOBOROTALIA MENARDII (d'Orbigny) 

Plate 12, figures 1 a·c 

Rotalia menardii o'OnntGNY, Ann. Sci. Nat., vol. 7, 1826, p. 273; Modeles No. 10. 
Pulvinulina menardii OwEN, Journ. Linn. Soc. (Zool.), vol. 9, 1867, p. 148, pl. 5, 

fig. 6. [For further references to this species, see Cushman, Bull. 71, U. S. Nat. 
Mus., pt. 5, 1915, p. 54.] 

Cloborotalia menardii CuSHMAN, Bull. Scripps Instil. Oceanography, Tech. Ser., 
vol. 1, 1927, p. 175 . 

Test typically plano-convex, dorsal side slightly convex, ventral 
side less so or often somewhat concave, umbilicate; peripheral margin 
thin, slightly lobulated, carinate; chambers five or six in the adult 
whorl, slightly inflated ventrally; sutures limb ate above, curved be­
low, depressed, radial; wall smooth except granular about the aper­
ture which is ventral. 

Diameter of fossil specimens usually less than 0.50 mm. 
There are a few specimens from Bay, Calhoun and Liberty 

Counties. 
The few specimens show much more variation in convexity of the 

ventral side than do most recent specimens. 

Family ANOMALINIDAE 

Subfamily Anomalininae 
Genus PLANULINA d'Orbigny, 1826 

PLANULINA DEPRESSA (d'Orbigny) 

Plate 12, figures 2 a·c 

Truncatulina depressa o'OnniGNY, Voy. Amer. Merid., 1839, vol. 5, pt. 5, "Forami· 
niferes," p. 39, pl. 6, figs. 4-6. 

Test much compressed, not completely involute in the adult, earlier 
chambers showing on both sides of the test, periphery subacute; 
chambers numerous, later ones often somewhat irregular, eight to ten 
chambers in the final whorl; sutures distinct, somewhat limb ate on 
the dorsal side, confluent with the keeled edge, on the ventral side 
depressed; wall very coarsely perforate; aperture at the peripheral 
margin. 

Diameter 0.60-0.75 mm.; thickness 0.10-0.15 mm. 
d'Orbigny described this species from the coast of South America. 

It is variable in the last chambers and in the amount of limbation of 
the sutures. It is not as regular and spread out as P. ornata (d'Or­
bigny). Specime~s occurred in material from Bay, Calhoun, Liberty, 
Walton and Washington Counties. 

This is not the same as Schwager's Anomalina wuellerstorfi. 
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Subfamily Cibicidinae 

Genus CIBICIDES Montfort, 1808 
CIBICIDES FLORIDANA (Cushman) 

Plate 12, figures 3 a-c 

'Trzmcatulirw floridarw CusHMAN, Bull. 676, U. S. Geol. Survey, 1918, p. 62, pl. 19, 
fig. 2. 

Trzmcatztlina lobatula (WALKER and }Aeon) , var. o;nata CuSHMAN, 1. c., p. 61, pl. 
18, figs. 1, 2. 

Test trochoid, biconvex, dorsal side less convex than the ventral, 
periphery acute, keeled; chambers numerous, ten to twelve in the 
adult whorl; sutures distinct, limb ate and raised on the ventral side, 
fused at the center into an umbonal mass; wall coarsely perforate; 
.aperture extending along the dorsal side of the chamber margin. 

Diameter up to 0.75 mm. 
The types of this species were from 1 mile south of Red Bay. It is 

probably the same as the var. ornata noted above. The relation of 
these forms to those of Planulina floridana should be studied, as they 
may represent the megalospheric and microspheric forms of a single 
:species. 

CIBICIDES AMERICANA (Cushman) 

Plate 12, figures 5 a-c 

'Trzmcatulina americana CuSHMAN, Bull. 676, U. S. Geol. Survey, 1918, p. 63, pl. 
20, figs. 2, 3; pl. 21, fig. 1. 
Test plano-convex, dorsal side nearly flat, ventral side slightly 

·convex, periphery subacute; chambers numerous, eight to ten in the 
adult whorl, rather rapidly increasing in size; sutures distinct, slightly 
limhate on the dorsal side especially in the earlier chambers, de­
pressed on the ventral side; wall smooth, finely perforate; aperture 
peripheral and extending onto the dorsal side, with a slight lip. 

Diameter up to 0.75 mm. 
This is a common species in the Miocene and Oligocene of the 

Coastal Plain region. It is not common in the material, but was noted 
from Bay and Liberty Counties. 

CIBICIDES CONCENTRICA (Cushman) 

Plate 12, figures 4 a·c 

Truncatulina concentrica CusHMAN, Bull. 676, U. S. Geol. Survey, 1918, p. 64, 
pl. 21, fig. 3. 

Test nearly plano-convex, dorsal side nearly flat, ventral side con­
vex, periphery subcarinate; chambers distinct, seven to nine in the 
adult whorl, the inner end on the dorsal side with a definite proximal 
portion, fusing with adjacent ones to form a concentric band about 
the middle and more or less separated by a series of depressions; 
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sutures deep on the ventral side, slightly limbate and flush on the 
dors<11 side; wall smooth, finely p erforate; aperture largely dorsal 

with a thin lip. 
Diameter up to 1 mm. 
This is one of the most common species in the Choctawhatchee 

marl of Flor ida occurring in material from Bay, Calhoun, Leon , Lib­
erty, Walton and Washington Counties. 

In its adult stage, this is a very well marked species, but the early 
stages are similar in some respects to C. americana. 

CIBICIDES LOBATULA (Walker and Jacob), var. ORNATA (Cushman) 

Tru.ncaculina lobatu.la (WALKEil and JACOB). var. ornata CusHMAN, Bull. 676, U. S. 
Geol. Survey, 1918, p. 61, pl. 18, fi gs. 1, 2. 
T est differing from the typical form in the ornamentation, es­

pecially the well developed hands outlining the chambers on the 
dorsal side. 

The typ e specimen of this variety is from Coes Mill, Liberty 
County, and a single additional typical specimen has occurred in the 
collections from Jim K ennedy Branch, 1 mile east of Red Bay, 
Walton County. More material of this form is necessary to be sure 
of its relationships. 

CIBICIDES REFULGENS (Montfor t) ( ?) 

In the earlier paper (Bull. 676, U. S. Geol. Survey, 1918, p . 61, 
pl. 18, fig. 3), this species was recorded from Coes Mill. No additional 
material h as been obtained. 

CIBICIDES VARIOLATA (d 'Orbig ny) 

This species was r ecorded in the earlier paper (I. c., p. 62, pl. 10, 
fig. 3) from Jackson Bluff. No other sp ecimens were found in t his 
later material. 

Genus DYOCIBICIDES Cushman and Valentine, 1930 
DYOCIBICIDES BISERIALIS Cushman a nd Valentine 

Plate 12, fi gures 6 a, b 

Dyocibicides biserialis CuSHMA N and VALENTI NE. Contr. Dept. Geol., Stanford 
University, vol. I , 1930, p. 31, pl. 10, fi gs. l , 2. 

Test fairly large, the early portion close coiled , later in a spreading 
biserial series of plano-convex chamber s, the dorsal, a ttach ed side, 
flattened; seven or e ight ch ambers in the last whorl, chambers not 
inflated, but hecoming inflated in the biser ial portion and greatly 
enlarging; sutures in the early coiled part, limbate and not depressed, 
in the biserial portion continuing the limbate character on the dorsal 
side but b ecoming deeply depressed ventrally; wall distinctly per-
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forate; aperture in the early coiled portion, peripheral or slightly 
dorsal, in the uncoiled portion, an elongate slit at the outer edge of 
the chamber at the line of attachment, often elliptical, with a slightly 
raised lip. 

Length up to 1.25 mm. 
This species has been recently described from material collected 

off the California coast. The Florida specimens seem identical. They 
occur in material from Calhoun, Leon, Liberty, \Valton and Washing­
ton Counties. 

The perforations are much finer than in most of the species of 
Cibicides noted above. The later chambers are often irregular, hut in 
.adult specimens u sually b ecoming biserial. 

Family PLANORBULINIDAE 
Genus ACERVULINA Schultze, 1854 

ACERVULIN.a cf. INHAERENS Schultze 

There are a few attached specimens from Leon County that prob­
ably should b e referred to this ~ recies. None of them are complete. 





PLATES 1-12 



PLATE 1 

FIGS. 1 a, b. Prot.eonina difflugiformis (H. B. Brady) . X 85. a, front view; b, 
apertural view. Locality 1/ 673. 

2 a, b. Unwlina compressa Cushman, n. sp. X 85. a, front view; b, aper· 

3 a, b. 

4 a, b. 

5 a, b. 

6-8. 

9 a, b. 

10. 

ll, 12. 
13. 

tural view. Locali ty 1/ 946. 
Pseudarcella arenata Cushman, n. sp. X 85. a, front view; b, a per· 

tural view. Locality 1/ 673. 
Textularia agglutinans d'Orhigny. X 85. a, front view; b, apertural 

view. Locality 1/ 961. 
Textularia gram en d'Orbigny. X 65. a, front view; b, apertural 

view. Locality 1/ 947. 
Textularia mayori Cushman. X 65. a, front view; b, apertural 

view. Locality 1/ 961. 
Textularia floridana Cushman. X 85 . a, fron t view; b, apertural 

view. Locality 1/ 955. 
Bigenerina nodosa-ia d'Orhigny, var. textularioidea (Goes). X 60. 

Locality 1/ 946. 
Quinqueloculina cf. fusca H. B. Brady. X 85. a, b, opposite sides. 
Triloculina asperula Cushman. X 85. Coes Mill, Liberty County. 

[66] 
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PLATE 2 

FIGS. 1 a-c. Quinqueloculina seminula (Linne). X 50. a, b, opposite sides ; 
c, a pert ural view. Locality 1/ 961. 

2 a·c. Quinqueloculina seminula (Linne), var. Locality 1/ 955. 
3-5. Quinqueloculirw lamarckiana d'Orbigny. X 50. a, b, opposite 

sides; c, apertural view. Locality 1/ 967. 
6 a-c. Quinqueloculina contorta d'Orbigny. X 100. a, b, opposite sides; 

c, apertural vimv. Locality l / 962. 
7 a, b. Quinqueloculina subpoeyrma Cushman. X 85. a, b, opposite sides. 

Locality l/95~i. 

8 a·c. Sigmoilina tenuis ( Czjzek). X 85 a, b, opposite sides; c, aper­
tural view. L ocality 1/ 947. 

[68] 
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FIGS. 1 a, b. 

2 a, b. 

3. 
4 a·c. 

5 a-c. 

6. 
7 a, b. 

8 a, b. 

P LATE 3 

Spiroloculina planulata (Lamarck). X 85. a, front view; b, a per· 
tural view. Locality 1/ 967. 

Spiroloculina depressa d'Orbigny. X 45. a, front view; b, a per· 
tural view. Jackson Bluff, Leon County. 

Spiroloculina sp (?) X 85. Local ity 1/ 955. 
Triloculina schreiberiana d'Orbigny. X 45. a, b, opposite sides ; 

c, apertural view. Coes Mill, Liberty County. 
P yrgo subsphaerica ( d'Orbigny). X 40. a, front view; b, side 

view; c, apertural view. Jackson Bluff, Leon County. 
Comuspira involvens (Reuss) . X 85. Locality .1/ 967. 
Robulus americanus (Cushman). X 45. a, side view; b, a pert ural 

view. Locality 1/ 948. 
Robulus americanus (Cushman), var. spinosus (Cushman) . X 45. 

a, side view; b, apertural view. Locality 1/ 748. 

[ 70] 
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FIGS. I a, b. 

2 a, b. 

3 a, b. 

PLATE 4 

Robulus iotus (Cushman) . X 35. a, side view; b, peripheral view. 
Locality 1/706. 

Robulus floridarws (Cushman). X 40. a, side view; b, peripheral 
view. 1 mile south of R ed B'ay, Walton County. 

Robulus catenulatzts (Cushman ) . X 65. a, side view; b, peripheral 
view. L ocality 1/ 673. 

4 a, b, 5. Planula ria sp (?) X liS. a, side view; b, peripheral view. Locality 

l/655. 
Planularia sp (?) X 
. 1/ 948. 

6 a, b. 

7 a, b. Marginulina sp (?) 

cality l / 962. 
8 a, b. Marginulina sp (?) 

cali ty 1/ 956. 
9 a, b. Mnrginulina sp (?) 

cality 1/ 947. 

65 . a, side view; b, peripheral view. Locali ty 

X 65 . a, side view; b, peripheral view. Lo· 

X 50. a, side view; b, peripheral view. Lo· 

X 50. a, side view; b, peripheral view. Lo-

10 a, b. Saracenaria acutauricularis (Fichtel and Moll). X 50. a, side view; 
b, peripheral view. Locality l / 947. 

[ 72] 
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FIG. I. 
2. 

3. 
4. 
5. 

6 a, b. 

7 a, b. 

8. 

9. 
IO. 

II a, b. 

I2. 
I3 a, b. 

I4. 
I5. 
I6. 

I7, I8. 
I9. 

20. 
21. 
22. 

PLATE 5 

Dentalina communis d'Orbigny. X 50. Locality I /947. 
Dentalina consobrina d'Orbigny, var. enwciata Reuss. X 50. Lo-

cality I / 947. 
Dentalina sp (?) X 65. Locality i j 94 7. 
Nodosaria catesbyi d'Orbigny. X 65. Locality I / 965. 
Lagena perlucida (Montagu). X IOO. Locality I / 958. 
Lagena clavata (d'Orbigny). X 85. a, side view; b, apertural view. 

Locality I / 958. 
Lagena hexagon a (Williamson), var. scalariformis (Williamson). 

X 85. a, side view; b, apertural view. Locality I / 958. 
l-agena costata l Williamson), var. amphora Reuss. X 85. Locality 

I / 956. 
Lagena cf. striato·puuctata Parker and Jones. X 85. Locality I / 956. 
Lagena sulcata (Walker and Jacob). X 85. Locality 1/ 960. 
Lagena hexagona (Williamson). X 100. a, side view; IJ, basal 

view. Locality 1/ 946. 
Lagena cf. marginato-pe~forata (Seguenza). X 85. Locality 1/ 953. 
Lagena orbignyana (Seguenza), var. laczmata (Burrows and Hol-

land. X 85. a, side view; b, apertural view. Locality l / 958. 
Lagena substriata Williamson. X 85. Locality I / 965. 
Guttulina costatula Galloway and Wissler. X 65. Locality I / 962. 
Globulina rotzmdata (Bornemann ) . X 65. Locality l / 947. 
Pyrnlina albatrossi Cushman and Ozawa. X 65. Lot;ality I / 961. 
Guttulina lactea (Montagu), var. earlmtdi Cushman and Ozawa. 

X 85. Locality I / 955. 
Pseudopolymorphina rutila (Cu shman). X 50. Locality 1/ 954. 
Globulina gibba d'Orbigny. X 65. Locality 1/ 94 7. 
Globulina inaequalis Reu ss. X 65. Locality l / 967. 

[74] 



FLORIDA GEOLOGICAL SURVEY RULLETIN FOUR. PLATE 5. 

[75] 



PLATE 6 

FIGS. 1-3. Non ion grateloupi (d'Orbigny). X 85. a, side view; b, peripheral 
view. Locality 1/ 958. 

4. Sigmomorphina williamsoni (Terquem). X 65. Locality 1/ 961. 
5. Pseudopolymorphina dumblei (Cushman and Applin). X 50. Lo· 

cality 1/ 954. 
6 a, b. Nonion glabrella Cushman, n. sp. X 85. a, side view; b, peripheral 

view. Locality 1/ 958. 
7, 8. Nonion pizarrensis Berry. X 85. a, side view; b, peripheral view. 

Fig. 7, locality 1/ 948. Fig. 8, locality 1/ 947. 
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FIGS. 

PLATE 7 

1 a-c. Nonionella wtris (d'Orbigny). X 85. a, dorsal view; b, ventral 

view; c, peripheral vie\v. Locality 1/ 673. 
2 a, b. Elphidiztm incert.ltm (Williamson ) . X 85. a, side view; b, pe· 

ripheral view. Locality 1/ 956. 
3, 4. Elphidium poeymutm ( d'Orbigny). X 85. a, side view; b, pe· 

ripheral view. Locality 1/ 961. 
5 a, b. Elphidi.um sp ( ?) X 85 . a, side view·; b, peripheral view. Lo-

cality 1/ 682. 
6 a, b. Elphidium sagrum (d'Orbigny). X 85. a, side view; b, peripheral 

view. Locality 1/ 94 7. 
7 a, b. Elphidiwn advenwn (Cushman). X 85. a, side view; b, peripheral 

view. Locality 1/ 94 7. 

[ 78) 
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PLATE 8 

F ie. 1. Plecto/rondicularia floridana Cushman, n . sp. X 55. Local ity 

I 1/ 950. 
\ 2. 3. Buliminella elegantissima (d'Orbigny) . X 100. Locality 1/ 670. 

4. Buliminella curta Cushman. X 65. Locality 1/ 682. 
5 a, b. Bulimina gracilis Cushman, n. sp. X 85. a, side view; b , apertural 

6 a, b. 

7 a, b. 

8 a, b. 

9 a, b. 

10 a, b. 

II a, b. 

12 a, b. 

view. Locality 1/950. 
Bulimina inflata Seguenza. X 55. a, side view; b, apertural view. 

Locali ty 1/ 748. 
Virgulina pzmctata d'Orbigny. X 65. a, side view; b, apertural 

view. Local ity 1/ 682. 
Virgulina fusi/ormis Cushman, n . sp. X 100. a, side view; b, a per· 

tural view. Local ity 1/ 956. 
Bolivina marginata Cushman. X 65. a, side view; b, apertural 

view. Locality 1/ 950. 
Bolivina plicatella Cushman, n. sp. X 100. a, side view; b, a per· 

tural view. Locality 1/ 962. 
Loxostomwn gunteri Cushman, n. sp. X 65. a, side view; b, a per· 

tural view. Locality 1/ 950. 
Bolivina pulchella d'Orbigny, var. primitiva Cushman, n . var. X 

85. a, side view; b, apertural view. Locality 1/ 961. 
13, 14. Bolivina marginata Cushman, var. multicostata Cushman. X 85. 

a, side view; b, apertural view. Fig. 13, locality 1/ 671; Fig. 14, 
locality 1/ 950. 

15 a, b. Bolivina floridana Cushman. X 55. a, side view; b, apertural 
view. Locality 1/ 950. 

16 a, b. Chrysalidinella pulchella (Cushman) . X 85. a, side view; b, a p er· 
tural view. Locality 1/ 94 7. 

17 a, b. R eussia spinulosa (Reuss) . X 65. a, side view; b, apertural view. 
Locality 1/ 94 7. 
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PLATE 9 

FIGS. I , 2. Virgulina gunteri Cushman. X 45. Local ity I / 963. 
3-6. Uvigerina cf. pigmea d'Orbigny. X 85. Figs. 3, 4, locality I / 950; 

Fig. 5, locality I / 948; Fig. 6, locality I / 671. 
7. Uvigerina au.beriana d'Orbigny. X 85. Locality I / 947. 

8, 9. Angulogerina occidentalis (Cushman). X 85. Locality I / 947. 
IO. Siphogenerina lamellata Cushman. X 45. Locality I / 948. 

II a, b. Ellipsolagena bidens Cushman, n. sp. X IOO. a. side view; b, a per· 
tural view. Locality I / 682. 

I2 a, b. Spirilli.na orbicularis Bagg. X 85. a, dorsal view; b, ventral view .. 
Locality I / 94 7. 

I3 a·c. Discorbis rosacea ( d'Orbigny). X 30. a, dorsal view; b, ventral 
view; c, peripheral view. Locality I / 953. 

[82] 
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PLATE 10 

FIGS. 1 a·c. Discorbis subaraucana Cushman. X 65. a, dorsal view; b, ventral' 
view; c, peripheral view. Locality 1/ 958. 

2 a·c. Discorbis mira Cushman. X 65. a, dorsal view; b, ventral view; 
c, peripheral view. Locality 1/ 955. 

3 a·c. Discorbis vilardeboana (d'Orbigny) . X 85. a, dorsal view; b, ven­
tral view; c, peripheral view. Locality 1/ 961. 

4 a·c. Discorbis consobrina (d'Orbigny) . X 135. a, dorsal view; b, ven­
tral view; c, peripheral view. Lo cality 1/ 954. 

5 a·c. Discorbis valvulata (d'Orbigny). X 85. a, dorsal view; b, ventral 
view; c, peripheral view. Locality l / 956. 

6 a·c. Valvulineria floridana Cushman, n. sp. X 65. a, dorsal view; b,. 
ventral view; c, peripheral view. Locality 1/ 682. 

7 ll·C. Eponicle$ lateralis (Terquem). X 55. a, dorsal view; b, ventral 
view; c. peripheral view. Locality 1/ 961. 

[84] 
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FIGS. 1 a-c. 

2 a·C. 

3 a·c. 

<L a-c. 

5 a-c. 

6 a, b. 

7 a, b. 

8 a, b. 

PLATE ll 

Eponides mansfieldi Cushman, n. sp. X 65. a, dorsal view; b, ven­
tral view; c, peripheral view. Locality 1/ 948. 

Pulvinulinella pontoni Cushman, n. sp. X 135. a, dorsal view; b, 
ventral view; c, peripheral view. Locality 1/ 682 . 

Rotalia beccarii (Linne), var. parkinsonirma ( d'Orbigny). X 65. 
a, dorsal view; b, ventral view; c, peripheral view. Locality 
1/ 948. 

Cancris sagra ( d'Orbigny). X 65. a, dorsal view; b, ventral view; 
c, peripheral view. Locality 1/ 948. 

Amphistegina lessonii d'Orbigny. X 45. a, dorsal view; b, ventral 
view; c, peripheral view. Locality l / 706. 

Cassiduli11a crassa d'Orbigny. X 85 . a, side view; b, peripheral 
view. Locality 1/ 954. 

Cassidulinit laevigata d'Orbigny, var. carinata Cushman. X 135. 
a, side view; b, peripheral view. Locality 1/ 958. 

Cassidulinoides bradyi (Norman). X 85. a, side view; b, pe­
ripheral v iew. Locality l / 954. 

[86) 



FLORIDA GEOLOGICAL SURVEY BULLETIN FOUR. PLATE 11. 

(87] 



PLATE 12 

FIGS. a·c. Globorotalia menardii (d'Orbigny). X 45. a, dorsal view; b, ven· 
tral view; c, peripheral view. Locality 1/ 965. 

2 a·c. Plamtlina depressa (d'Orbigny). X 45. a, dorsal view; b, ventral 
view; c, peripheral view. Locality 1/ 953. 

3 a·c. Cibicides floridwza (Cushman). X 65. a, dorsal view; b, ventral 
view; c, peripheral view. Locality 1/ 948. 

4 a·c. Cibicides concentrica (Cushman). X 45. a, dorsal view; b, ventral 
view; c, peripheral view. Locality 1/ 748. 

5 a·c. Cibicides americana (Cushman). X 65. a, dorsal view; b, ventral 
view; c, peripheral view. Locality 1/ 953. 

6 a, b. Dyocibicides biserialis Cushman and Valentine. X 45. a, dorsal 
view; b, ventral view. Locality 1/ 955. 
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INDEX TO GENERA 

This index includes generic names only, for where there are two or more 
species of a genus they are u sually treated on consecutive pages, and thus can be 
easily found. Names in italics are synonyms. Most species are treated in three 
different places, first in the distributional lists n ear the beginning, second in the 
catalogue proper, with descriptions and localities, and last in the illustrations. 

A 

Acervulina 12, 63 
Amphistegina 5, 11, 57, 86 
Angulogerina 11, 50, 82 
Anonwlina 60 

B 

Bigenerina 8, 18-19, 66 
B iloculina 2 3 
Bolivina 6, 10, 11, 45-4 7, 80 
Bulimina 6, 10, 42-44, 80 
Buliminella 10, 42-43, 80 

c 
Cancris 11, 56, 86 
Cassidulina 11, 58, 86 
Cassidulinoides 11, 58, 86 
Chilostomella 11, 59 
Chrysalidinella 11, 48, 80 
Cibicides 12, 61-63, 88 
Clavulina 18 
Cornuspira 8, 23-24, 70 
Cristellaria 24, 25, 2 7 

D 

Dentalina 6, 9, 27·28, 74 
Discorbina 51 
Discorbis 6, 11, 51-54, 82, 84 
Dyocihicides 12, 62-63, 88 

E 

Ellipsolagena 11, 50-51, 82 
Elphidium 6, 10, 39-41, 78 
Entosolenia 30 
Eponides 11, 54-55, 57, 84, 86 

G 

Globigerina 59 
Globi gerinoides 59 
Globorotalia 11, 60, 88 
Globulina 9, 33-35, 74 
Cuuulina 9, 33-34, 74 

L 

Lagena 9, 29-32, 74 
I.oxostomum 6, 11, 4 7, 80 

M 

Marginulina 9, 26-27, 72 
Miliolina 19, 20 

N 
Nautilus 2 7 
Nodosaria 9, 27-29, 74 
Nonion 6, 10, 36-38, 76 
Nonionella 10, 37, 38, 78 
Nonionina 36, 37 

Oolina 29 
Operculina 23 
Orbulina 11, 59 

Pavonina 10, 41 

0 

p 

Planularia 9, 26, 72 
Planulina 12, 60, 88 
Plectrofrondicularia 10, 41-42, 80 
Polymorphina 33-36 
Polystomella 3941 
Proteonina 6, 8, 15, 66 
P seudarcella 7, 8, 15-16, 66 
Pseudopolymorphina 6, 9, 35-36, 74, 76 
Pulvinulina 55, 60 
Pulvinulinella 11, 57, 86 
P yrgo 23, 70 
P yrulina 9, 34, 74 

Q 
Quinqueloculina 6, 8, 19-22, 66, 68 

R 

R eussia 11, 48, 80 
Robulus 6, 8, 24-26, 70, 72 
Rosalina 52, 53, 56 
Rotalia 11, 51, 55, 60, 86 
Rotalirw 56 

s 
Saracenaria 6, 9, 2 7, 72 
Serpula 19, 31 
Sigmoilina 8, 22, 66 
Sigmomorphina 9, 36, 76 



Siphogencrina 6, 11, 49-50, 82 
Spirillina 11, 51, 82 
Spiroloculina 8, 21-22, 70 

T 
Texllllnria 6, 8, 16-18, 66 
Triloculina 22-23, 66, 70 
1'runcatuliua 60-62 

u 
Urnuiina 8, 15, 66 
Uvigerina 11, 49, 50, 82 

INDEX TO GENERA 

v 
V aluulina 38 
Valvulineria 11, 54, 84 
V ermiculum 29 
V emeuilina 48 
Virgulina 6, 7, 10, 44-45, 80, 82 
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