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THE PLIOCENE AND PLEISTOCENE 
FO RA:i\IINIFERA 0 F FLO RID A 

By w. STORRS COLE, 

Dalla5, Texas. 

ABSTRACT 

The Pliocene and Pleistoeene formations of Florida contain characteristic 
faunal groups of foraminifera by m ean s of which the individual formations may 
be recognized. These organisms also supply valuable information with regard to 
the depositional history. The Ca loosahatl'hee marl I Pliot'ene I l'ontains the most 
varied and abundant fauna with many of the species found therein actually living 
at present in tl1e West Indian region. It is indicative of shallow, warm water 
depositional co nditions. The Charlton formation (Pliocene?) is represented by 
only one species and is evidently of brackish water type. Of the two Pleistocene 
formations discu ssed , the Fort Thompson has a fauna which is mo st closely r elated 
to the underlying Caloosahatchee marl. The fauna of the Anastasia formation is 
of shallow, relatively cool water type. The Florida Pliocene fauna s are compared 
with tho se of the Waccamaw marl (North and South Carolina), while the Pleisto· 
cene faunas are compared with those of the Wadmalaw marl (South Carolina). the 
Chowan? formation (North Carolina) and the Talbot formation (Maryland). 

During the summer of 1929, through the kindness of Mr. H erman 
Gunter, State Geologist of Florida, I was able to make a considerable 
collection of Pliocene and Pleistocene foraminiferal material from 
that sta te . Later, that same summer I supplemented this material by 
additional collections for comparison purposes as far north as Mary­
land. Additional Florida material has been sent m e from time to 
time during the pre paration of this paper by Mr. Gerald M. Ponton 

of the Florida State Geological Survey. 
The Pliocene foraminifera from Florida were collected from the 

Caloosahatchee marJ,I including deposits which were formerly called 
Nashua,2 but are now include d under the name Caloosahatch ee. 
Material for comparison was collected from the "\Vaccamaw:l formation 

of North and South Carolina. Samples were obtained also from the 
Charlton formation of Florida. This formation IR of quest ioned 

Pliocene age. 

IFor a detail ed description of the stratiJ:raphy of Florida see: Cooke, C. W., 
and Mossom, S., "Gcolo :,:y of Florida", Florida Gcol. Survey, Twentieth Ann. Rep!., 
1929, pp. 31.227. 

21bid: p. 152. 
3Vaughan, T . W., Bull. Geol. Sor. Amer .. 1924. p . 742. 
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The Pleistocene foraminifera were collected from the Fort Thomp· 
son and Anastasia formation s. Comparative material was obtained 
from the Simmons Bluff, S. C., Pleistocene along the Neuse~ River and 
the Talbot'' formation of Maryland. Samples were obtained also from 
the "l\1iliolite limestone," Levy County, Florida, assigned by CookeG 
and Mossom to the Pleistocene. 

NoTE: - Examination of the samples of the "M iliolite Limestone" collec ted by 
Cole and Ponton from near Ellzey and Otter Creek, Levy County, showed a more 
or less intimate mixture of Oca la lim estone (Eocene) and Pleistocene m aterial. 
The Eocene formation b ein g r epresented b y th e echinoderm s Eupatagus floridanus 
and Laganum archerensis and the foraminifera Gypsirw globulus, Coski.nolina prob­
ably C. cookei, and fra gment s of Operculin ella willcoxi and Lepidocyclina, prob· 
ably L. ocalrma. 

The Plei stocene is r epresented by Chione cancellata and fra gm ents of Mellita 
cf. pentaph om. The num erou s spec im ens of the family Miliolidae are too poorly 
presen ·ed for specific identification . It is not surprisin g that such an admixture of 
form atio ns ex ists in thi s area. The waves of the shallow Pleistocene sea could easily 
break up the soft Ocala limestone and mix it with the material being laid down at 
the time. It is known that the Miliolite limestone is comparativel y thin as several 
borrow-pit s operated for gradin g roads have p enetrated the form ation exposing the 
undisturbed Ocala limestone. In th e pits referred to th e grea test thi .. kness noted 
was six feet.- G. M. Po!'TON. 

The following is a list of localities at which collections were made . 
If time h ad permitted, many more localities could have b een visited. 
However, it is felt that a sufficie nt number have b een examined to give 
a representative cross-sec tion of the fauna. 

Station l. Pleistocene-Talbot formation. 'Vailes Bluff, l mile 
above Cornfield Point on the left bank of the Potomac 
River, St. Mar y's County, Marylancl.-Collector, W. S. 

Cole. 
Station 2. Pleistocene-Talbot formation. Langley's Bluff on the 

bay shore about 51;2 miles south of Cedar Point, St. 
Mary's County, Mar yland.-Collector, W. S. Cole. 

Station 3. Pleistoeene-Chowan ( ? ) formation. Neuse River, on 
the right bank about 10 miles b elow New Bern, Craven 
County, N. C., near the r esid ence of W. B. Flanner.­
Collector, W. S. Cole. 

Stat ion 4. Pleistocene-\'{T admalaw marl. Simmons Bluff, Yonge's 
Island , South Carolina .-Collector, W. S. Cole. 

Stat ion 5. Plei stof'enc- Anastasia formation. Rose's Bluff, right 
hank of St. }fary',- River, Nassau County, Florida.­
Colleeto t·, \V. S. Colt>. 

4Ma nsfie ld , W. C., U. S. \.col. Survey Prof. Paper 150-F, 1928, p. 136. 
"Ibid : pp. 129-132; Ma ryland C eo!. Survey, Pl iocene and Pleistocene 1906, 

pp. 9S-l36. 
DCooke. C. W., and !\Ios.- om. S., " Geology of Floritla," Florida Geol. Surv ey, 

Twenti eth Aun. Rep!., 1929, p. 216. 





Table I. 

Ranges of Species Specifically Found in Florida. 

Stations I and 2 are in Maryland, 3, 13 and 14 in North Carolina, 4, 15 and 16 in South Carolina, and the rest in Florida. See list in text. - - · I 
F.S.G. S. Pleistocene Pliocene 

Cat. 

Number 1 _2_\_3 __ 4 _ _!_~_7_~_9_~_!.:..__!.:._~~~~ 17 [ 18 19 20 21 22 j 23 24 2.'i 
------------ ------------
Textularia floridana . . . .... .. ... . .... . 

gramen .... . .... .......... . 
mayori. . ................ . 

Quinqueloculina agglutinans ... .... . . . 
contorts . . .. ... . . ... . 
fusca ... .. .. . ... . . . . . 
lamarckiana .. .. ..... . 
poeyana . . . . . ... . ... . 
seminula ..... .. .. . .. . 
seminula var .. . ..... . 
costata ... .... . . .... . 
sp ........ . . . . .. . . . . . 

Articulina antillarum . .. .... . . ...... . 
sp ......... . ... ... . .... . . . 

Vertebralina cassis ... .. ... . . . ... . ... . 
Spiroloculina antillarum var. angulata. 

glabrata ............... . 
reticulosa . .. . ......... . . 

Triloculina bicarinata .. ... . . . .. .... . . 
circularis . . . . .. . ......... . 
linneiana var. 

caloosahatcheensis n. var. 
ohlonga ... . . ..... . ...... . 
terq uemiana . . . . ..... . ... . 
tricarinata ..... . ....... .. . 
trigonula . .... ........... . 

Pyrgo subsphaerica . .. ... . ... .. ..... . 
Flintia robusta .. . .. .. . .. . . . ...... .. . 
Lenticulina sp ... .. .. . . ... . . .. . . .. . . . 
Lagena clavata ............. . . ...... . 

hexagons . . ... . ............. . 
Guttulina caudata .... . . . . .......... . 

pulchella . ..... . . . . ... .... . 
problema . ..•.... . ......... 

Globulina gibba .... . . .. .. ...... . .. . . 
in:1equalis var. cari.baea .... . 

Pseudopolymorphina rutila . . .... . .. . . 
Sigmomorphi.na undulosa ...... ...... . 
Nonion glabr~l!a: .... . . . .... . .. . ... . 

pompih01des .. . . ..... . .. .. . . . 
grate lou pi . .. .. .. ....... . ... . 

Nonionella pseudo-a uris n. sp ......... . 
Elphidium fimbriatulum .. .. ..... . ... . 

fimbriatulum var. advenum. 
discoidale ....... . . . ... . .. . 
gunteri n. sp .. .. .. .. .. . . . . 
incertum . ... .... . ....... . 
lanieri .... . . . . .. . .. . ... .. . 
poeyanum ... . . . .. . . ..... . 
sa.grum .... .. .. .. . . . . . ... . 

Peneroplis proteus . ... ........ ...... . 
Arc:Jtaias an~ula~us . .. .. ..... .. .. .. . . 
Sontes margma!IS . . ..... ....... .. ... . 
Buliminella elegantissima . ..... .... .. . 
Bulimina marginata ....... . .. . . . ... . 

sp ... . .... ...... . . ... . ... . . 
Entosolenia Iucida ....... . . . . .. . .... . 
\'ir~u)ina pu~c~ta ......... . .. .' ... . . 
Bohvma doruez1. ... .. ... . .... . ..... . 

plicatella ...... . . .. .. ...... . 
pulchella var. primitiva .. .. . . 
striatula . .... ............ .. . 
rhomboidalis .. .. .. .. .. . .... . 

Loxostoma gunteri ... ...... . ...... .. . 
cf. mayori. ... . . .. ..... .. . 

Reussia spi.nulosa .. .. . .. . ... ........ . 
Uvigerina peregrina var. bradyana ... . 
Angulogerina occidentalis ... . .. ...... . 
Spirillina limb:1ta .. ... ...... . ... .... . 
Discorbis allomorphinoides .. .. ... .. . . 

floridana .......... .. ...... . 
mira .. . ..... .. .. .... ... .. . 
gladysae n. sp .. ..... . ... . . . 
subaraucana ... . . . ........ . 
subrugosa .. . . ..... ...... .. . 
orbicularis (?) ....... ... . . . . 

Rotalia beccarii var. ornata ... . . .. ... . 
beccarii var. parkinsoniana .. .. . 
beccaru var. tepida . ....... . . . 
caloosahatcheensis n. sp . .. . .. . 

Siphonina pulchra .. . . . .. ..... ... ... . 
Cancris sagra ... . . ....... . ..... .. .. . 
Amphistegina gibbosa ....... ... .. ... . 
Cymbaloporetta squammosa .... . .... . 
Cassidul\na cra.ssa. . ........ . . . .. .... . 

laevigata var. carinata .. . . 
Cassiduli.noides brazilieOBis . . ...... .. . 
Globigerina bulloides .. .... . .... .. . . . . 

triloba . ... . . . . . . . . .. .. . . 
Orbulina universa .. . ............... . 
Anomalina basiloba ... ... . .. .. . .. ... . 
Cibicides lobatulus ... .. . .... ... . ... . 
Dyocibicides biserial is ...... ...... ... . 
Plan orbulina mediterranen.sis ... . . . ... . 

S- 2056 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V R V ... . H. 
v 
v 
R 
\' 
c 

R R .... V . . . . . . . . V 
S-2057 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V .... VR ....... . .. .. . . . . 
S-2058 . .. . ..... .. ... . ..... . .. . . .......... . ....... . . . .. .. . . 
5-2060 0 0 •• 0. 0 . 0 •••••• 0 ••• 0 0 0 0 • •• 0 0 0 00 •• 0 0 0 0 0 0 0 0 0 0 0 ••• 0 0 0. 0 ••• ••••• 0 0 0 . . , . ' I ' ·•. • ,' • . • • • • •• . 
S-2061 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . C .... 
S-2062 . . . ... .. .... . ..... . . .. ... .. . .. .. .. . ....... .. . . .. . .. . \' 

l c S-2063 . . . . . . . . . . . . C . . . . . . . . V . . . . . . . . . . . . . . . . . . . . V V \" V c . ... 
S-2064 .. ... .. ....... .... . ...... .. . .. . . . . .. . ... ... . .... ... . 

\' 0 0 0 0 0 0 0 0 

S-2065 V . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V . . . . . . . . . . . . V 
5-2066 0 0 0 0 0 0 0 . 0 0 0 . 0 . 0 0 0 •• 0 • 0 0 0 •• 0 0 • 0 0 ••• 0 •• 0 0 . 0 0 0. 0 0 . 0 ••• 0 0 0 •• •• 0 0 0 . 0 0 v ........ 
5-2067 0. 0 0 0 0 0 •• 0. 0 0 •• 0 0 0. 0 • 0 0 . 0 0 0 0 • 0 0 0 0 0 0 0 • 0 0 0 0 0 0. 0 0 0 0 • 0 0 0 0 0 0. 0 0 0. 0. 0 0 v v .. . ... . ... ..... .. .... .. .. .. . 
5-2068 0 0 0 0 0. 0 0 0 0 0 0 0 0 0 ••• 0 0 • 0 0 0 0 0 •• 0. 0 0 0 0 0 0 0 0 0. 0 0 0 0 0. 0 . 0 0 . 0 0 •••• 0 0 ••• • • . ... v 
5-2069 0 0 0 0 0 0 0 ° 0 . 0 •• •••• 0 0 0 • 0 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 • 0. 0 0 0. 0 0 •• 0 0 0. 0 0 0 ••• 0 0 0 v 

v 5-2070 0 • • 0 0 0 °. 0 •• 0 0 0 0 0 • 0 0 0 • 0. 0 0 0 0. 0 0. 0 0 0 0. 0 0 0 • • 0 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0. 0 0 

v · :y · ·:y · ::: :::::::: : 5-2071 0 . 0 0 •• 0 0 0 0 0 0 • 0 0 . 0 • • • • • 0 0 0 •• 0 0 • • 0 • 0 0 0 • 0 0 0 • 0 0 0 0 0 0 0 0 . 0 0 0 0 • •• 0 0. 0 0. 0 v 
5-2072 0 0 0 0 0. 0 ° • 0 0 0 ••• 0 • •• • 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0. 0 0 0 0 0 0 0. 0 • • 0. 0. 0 0 v 

v ·:y· 00 0 0:::: ::: :: ::: 5-2073 0 ° •• 0 0 0 • • 0 . 0 • 0 0. 0. 0 0 •• 0 0 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 • 0 . 0 0 0. 0 •• 0 0 

5-2074 0 0 0 •• 0 0. 0 0 0 0 0 0. 0 0 0 0. 0 •• 0 0 0 0 0 0 0. 0 0 0 0 0 0. 0. 0 •• 0 0 •• 0 0 0 0 0 0 • • • 0 0 0 0 • 0. . \' v 0 . .. . .. 0 

5-2076 0 0 0 • •• 0 ° 0 •• 0 0 • • 0 0 . 0 0 •• 0 0 •• 0 0 0 0 0 0 0 0. 0 0 0 0 0 • 0 0 0 • 0 . 0 0 0 0 0 •• 0 •• •• 0 0 0 • • v 
v 

v 
5-2077 0 0 0 0 0 •• 0 •• • 0 • • •• •• 0 0 • 0 0 0 • 0 0 • • 0 • 0 0 • • 0 0 0 0 • v . 0 0 0 0 0 • • v . 0 • • •• 0 0 

00 0 0 v 
5-2078 
5-2079 
5-2080 
5-2081 
5-2082 
5-2083 
5-2084 
5-2085 
5-2086 
5-2087 
5-2088 
5-2089 
5-2090 
5-2093 
5-2094 
8-2095 
5-2154 
8-2096 
S-2097 
8-2098 
5-2099 
5-2100 
5-2101 
5-2102 
5-2103 
8-2104 
8-2105 
5-2106 
5-2107 
5-2108 
5-2109 
5-2110 
8-2111 
8-2112 
5-2113 
8-2114 
8-2115 
8-2116 
8-2117 
5-2118 
8-2119 
8-2120 
8-2121 
8-2122 
8-2123 
8-2124 
8-2125 
8-2126 
8-2128 
8-2129 
8-2130 
8-2131 
8-2132 
8-2133 
8-2134 
8-2136 
8-2137 
8-2138 
8-2139 
8-2140 
8-2141 
8-2142 
8-2143 
8-2144 
8-2145 
5-2146 
8-2147 
8-2148 
8-2149 
8-2150 
8-2151 
5-2152 
5-2153 
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00 00 .. . ....... ..... . ...... ... ......... ... . ...... 0000 v . .. ... .. 

v 0 . .. . .. 0 .. . 0 
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v ........ 
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Station 6. Ple is to cen e-Anastasia formation. From sh ell b ed ex­
posed in a drainage canal just south of Bradenton, :Mana­
tee County, Florida.-Collectors. \V. S. Cole and G. M. 
Ponton. 

Station 7. Ple is tocen e-Fort Thompson formation. Seve n miles 
w est of \Vest Palm B e ach. Palm B each County, Florida.­
Florida State Surve y Collec tion. 

Station 8. Ple is toce n e-Fort Thompson formation. Canal bank 
alo11f! Highway No. 25 b e tween Clewiston and \Vest Palm 
B each, 9.4 miles west of \Vest Palm B each , Palm Beach 
County, Florida.- Florida State Survey Collection. 

Station 9. Ple is tocen e- _-\nastasia formation. Dit ch of St. P e ters­
burg water pipe line, two miles west of Cosm e, northwest 
corne r of Hillsborough County, Florida, six fee t b elow 
surface of the f!round.-Florida State Surve y Collection. 

Station 10. Ple istoce n e-Anastas ia formation. On the south bank 
of the main Crane Creek Canal at it s junction with a 
small canal e nte ring it at right anf!les from the south, 
b e ing lf2 mile north of a point on Highway No. 24 which 
is 4.7 miles west of de pot at J\Ie lbourne, Brevard County, 
Florida.-Florida State Survey Collection. 

Station II. Ple istoce ne-Ana stasia formation. l\Iarl pit, Port Orange, 
V olusia County, Florida.-Collector, G. l\I. Ponton. 

Station 12. Ple istoce n e-Type locality of the Fort Thompson forma­
tion. Goodno 's Landin~ at old Fort Thompson on the 
l e ft bank of the Caloosahat chce River above La Belle. 
Florida.-Collectors, \V. S. Cole and G. l\1. Ponton. 

Station 13. Pliocene-\Vacca maw format ion. \Valke r"s Bluff. Cape 
F e ar Rive r, Blade n County, North Carolina.- Collec tor, 
W. S. Cole . 

Station 14. Pliocene-\Vaccamaw formation. Neill ';; Eddy Lanrling, 
28 miles above \Vilmin~ton , North Carolina, on the Cape 
F e ar River.- Collec tor, \V. S. Cole. 

Station 15. Plioce ne--Waccamaw formation. Nixonvilk, Horry 
County, South Carolina, whi ch is ncar Tilly'" Lake, a 
tributarv of theW acramaw River.-Collcetor. \V. S. Cole. 

Station 16. Plioce ne-\Vaceamaw fo rmation. Nixo n's Landin g, 
about 7.5 miles in a strai1!ht line upstream on the \Vaeea­
maw River from Conway, Horry County. South Carolina. 
- Collector, \'F. S. Cole . 

Station 17. PlioeenP- Caloosahatdwe marl. Left bank Shell Creek , 
about 3lf2 miles up stream from \Vashin gton 's place, 
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which is 8 miles east of Clevelanrl, Chadotte County, Flor­
ida.-Collectors, W. S. Cole and G. M. Ponton. 

Station 18. Pliocene-Caloosahatchee marl. On left bank of the 
Caloosahatchee River, at Ayer's Landing, 5 miles down 
river from La B elle, H endry County, Florida.-Collector s, 
W. S. Cole and G. M. Ponton. 

Station 19. Pliocene-Caloosahatchee marl. Left bank Caloosa­
hatchee River, about liz mile below Crawford's Run, a 
small tributary, approximately 4l!z miles below La B elle, 
Florida.-Collectors, W. S. Cole and G. M. Ponton. 

Station 20. Pliocene- Caloosahatchee marl. Right bank, 3 miles 
downstream along the Caloosahatchee River from La 
Belle, Florida.-Collectors, W. S. Cole and G. M. Ponton. 

Station 21. Pliocene-Caloosahatchee marl (formerly Nashua). City 
marl pit, Orange City, Florida.-Collectors, "\V. S. Cole 
and G. lVI. Ponton. 

Station 22. Pliocene- Caloosahatchee marl (formerly Nashua). City 
marl pit just south of DeLand, Florid a.-Collectors, W. S. 
Cole and G. M. Ponton. 

Station 23. Pliocene-Caloosahatchee marl (formerly Nashua I. 
DeLeon Springs, Volusia County, Florida, on the !!Olf 

links about a mile south of the spring.-Collectors, "\V. S. 
Cole and G. M. Ponton. 

Station 24. Pliocene (?) - Charlton formation. St. Mary's RivPr at 
the Florida end of the Atlantic Coast Line railroad brirlge, 
3 miles southeast of Folkston, Georgia.-Collectors, "\'\i . S. 
Cole and G. :M. Ponton. 

Station 25. Plioce ne (? 1- Caloosahatchee marl (?). Five feet be­
low surface along Tamiami Trail, 42 miles west of 1\Tiami, 
D ade County, Florida.- Collector, G. M. Ponton. 

While the main emphasis in this paper will b e placed on the Florida 
material, Mr. Gunter has very kindly allowed the writer to in troduce 
as much comparative material from other states as i s n ecessary in 
order to completely show the r elationships of the foraminifera occur­
ring in the Florida formations with those of the other Plioce n e and 
P le istocene formations of the Atlantic coastal plain. 

While foraminifera do not form a con siderable portion of the 
material examined from any of the localities, by concentratin g the 
material after washing, a sufficient number of specimen s can u sually 
be obtained. Even though the fauna of the Plioce ne formations is 
much more varied than that of the Pleistocene, the Pleistocene samples 
generally contain more individuals of a given sp ecies. Most of the 
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!Op ecies r ecorde d have their counterpart in the recent faunas, particu­
larly that of the \Vest Indian r egion. A few, however , have not as yet 
b een de!'cribe d in e ithe r the r ecent or the fossil faunas. 

Previous worker s have not examined the Atlantic coastal plain 
Pliocene and Ple istocene de posits in much detail for fossil foraminifera. 
The first notes on Ple istoce n e foraminifera are given by Bagg' in his 
r e port on "The T ertiary and Ple istocene Foraminifera of the middle 
Atlantic Slope ." Late r Clarks utilized Bagg's observations on the 
Ple istocen e foraminifera of 1\Iaryland. listing four species. The most 
exte n s ive and compreh e n sive work is that of Cuslunann on the " Pliocene 
Foraminife ra of the Coastal Plain of the United States." Cushman has 
also published some short notes on Pleistocene foraminifera faunules 
from Panama. 1" - 11 R ecently, Cushman and Cole 1:? have publish ed some 
short notes on the Ple istocen e foraminifera of Maryland. 

'Bagg, R. M., Bull. Amer. Pal., vol. 2, No. 10, 1898, pp. 1-54 (295-348), pls. 
131-133). 

~Clark, W. B., Maryland Gcol. Survey. Pliocene an<l P leistocene, 1906, pp. 21-l-
216, pl. 66. 

VCushman, J. A., U. S. Gcol. Survey, Bull. 676. 1918, pp. 1-45, pis. 1-8. 
IO(ushman, J. A., Amer. Geol., vol. 33, 1901, p. 266. 
ll(ushman, J. A., U. S. Nat. Mus., Bull. 103, 1918, pp. 45-87, pis. 19-33. 
!:?Cushman, J. A .. and Colt~, \\' . S., Contr. Cu>hman Lah. Foram. Res .. ,-ol. 6, 

pt. 4, I 930, pp. 94-100. pl. 13. 
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THE PLIOCENE FORAi\IlNlFERA 

The Pliocene faunas are much more varie d than th o;;!' of the OYe r­
lying Ple istocene, and seem to indicate muc h warnwr <"onclitions of 
depo8ition. The occurre nce in the Caloosahatehec mad of ,-ueh ge n era 
c\S A mphistegina, A rchaias, CyrnbaloporPtla, Peneroplis, Sorites, and 
Vertebralina are evidence of warm shallow waters likt · those of the 
present West Indian region. As will b e pointt'cl out lat e r , the Pliocene 
Caloosahatchee fauna is very similar to th e present \Vt·;;t Indian fauna. 
These genera just mentioued do n ot occur in the overlying Ple is toce n e, 
although many of the more hardy and ada ptable form s like Elphidium 
incertum (\Villiamson) are found in both the Pliocen e anrl Plei s tocen e . 

From a study r ecently published by Norton J:: on the "Ecological 
R elations of Some Foraminifera" in which most of the santplcs u sed 
were from recent Florida or \Vest Indian d e posits, it i s appare nt that 
the typical Caloosahatchee and Waccamaw formation s fall in hi s zones 
A and B (0-60 fathoms ) with a temperature ran(!:e of about 20° -32 ° C. 
As will be pointed out in more de tail late r, the Waccamaw d e pos ition 
took place under temperatures nearer the lowe r e nd of this range, 
while that of the Caloosahatchee was at least above 22 ° C. The d epth 
was probably not over 16 fathoms, if the relationships a s shown by 
Norton arc correct. It is highly probable that without the climatic 
disturbances which accompan ied the Contine ntal icf' sh eet , the fauna 
of the Pleistocene of Florida would have b een about the same as both 
the West Indian r ecent faunas and the Pliocene . It is apparent on 
studying: these faunas, that the more tropical e le m e nts of th e Plioce n e 
fauna were forced farther south durin~J; Ple is tocenf' time, while the 
more adaptable form s of the Pliocen e r e maine d, anrl compri:"e the 
fauna of the Pleistocene deposits in Florida. 

The species in the Pleistocene of Panama arc more nearly like 
the Pliocene fa una than the Ple istocen e of F lori ria. Cush ma n 1·1 r e ports 
~uch form s as Soritr>s marginalis and PPneroplis pert usus in the Panmna 
Ple istocene . These are present in the Pliocen e, but not the Ple istoce ne 
of Florida. 

The difference the n b e tween the Plioce n e anrl the Pleist ocene 
faunas of Florida becomes one of t emperature anrl adaptability of 
~pecies rather th an the dying out and replacem e nt hy n e w· s pec ies. 

This differentiation and adaptation was e mphas ized by the fact 
tl1at the fauna s in all cases we re those of shallow watf'r. This habitat 
would r e flect clim atic chanl!es much more rapidly than the d eeper, 

13Norton, R. D., Bull. Scripps lnst. Oceanography, T ech . Ser., vol. 2, No. 9, 
1930, pp. 331-388. 

14Cushman, J. A., Amer. Geol., vol. 33, 1904, p. 266. 



THE PLIOCEi\E AND PLEISTOCEi\E FORAWNIFERA OF FLORIDA 13 

n1ore unifonn wate r s of the outer continental shelf. Deeper-water 
genera and sp ecies are generally lacking or r epresented at the best by 
one or two individuals. 

In a compariso n b e tween the Pliocene faunas from the Yarious 
localities s tudied, it is appare nt that the fauna from the typical Caloosa­
hatchec r c pt·e,;ents the wannest water s and is most like the present 
West Indian fauna. Howeve r, the differ en ces b etween the Caloosa­
hatch ec and \Vaccamaw are not as strongly marked as b elieYed by 
Cushman. 1 ~ 

\Vhile A rrlwias angulatus, Pcneroplis proteus, Sorites mar{!inalis 
and Vertebralina cassis are apparently confined to the typical Caloosa· 
hatchce, Amphist(>girw gibbosa, Cymbaloporettn squammosa, Planor· 
bulinella larvata, toge ther with typical tropical 1\Iiliolidac, occur in 
the \Vaccamaw formation. 

The fauna of the " Nashua"' apparently differs from both the typical 
Caloosahatch ee and the \Vaecamaw. In the case of the Mollusca, the 
"Nashua" fauna tnore n eadY r esembles the \Vaccamaw than the 
Caloosahatch ee, accordinl! to Mansfield. 1G :Miliolidae are absent in all 
the santples frmn the "Nashua"' examined by m e. The most charac­
t e risti c sp ecies occurring is Elphidium f!lllltcri n. sp. Rotalias comprise 
n e arly all the r emaininl! individuals from these localities, except for a 
fe w sp ecime n s of Reussia spinulosa, Lagena. clavata, and oth er s as noted 
in Table I. It i s surprising that more genera and species do not occur. 

The sample from Station 25 is differ ent from other samples exam· 
ine d. In the majority of its sp ecies. it re!'embles the Caloosahatchee 
fauna, but some of the sp ecies indicate :Miocen e ai!C- It contains 
Dyocibicides biserialis as its most abundant sp ecies, and this form was 
not found in any other samples. As it is impossible to absolutely 
de termine the age of this sample from the foraminifera, I am including 
it with the Pliocen e material, althoul!h a study of the molluscan fauna 
may establish its age to b e Miocene . 

The only foraminifer found in the samples from the Charlton for­
mation was Rotalin b(>ccarii var. f(> pida. As this species is not diag· 
nostic, it is impos,;ible to state from foraminiferal eviden ce what the age 
oft hat d e posit is. It was probably de posited under very brackish water 
cond iti ons which were entirely unsuited for fo raminiferal l ife. 

Jr.Cushman. J. A .. U. S. Geol. Survey, Bull. 676. 1918. pp. 5-6. 
l GMansfi ehl, W. C.. Flori<la Geol. Survey, Fifteenth Ann. Rept., 1924, p. 30. 
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The following 44 species are common to both th e Caloosahatehee 
marl and the recent \Vest Indian fauna s : 

Amphistegina gibbosa 

Angulogerina occidPillalis 

A rchaias angulatus 

Articulina antillarurn 

Bolivina rhomboidalis 

Cancris sagra 

Cymbaloporetta squammosa 
Discorbis floridana 

nura 

orbicularis 
subaraucana 

Elphidium fimbriatulurn 

var. advenum 
discoid ale 

poeyanwn 
sagrum 

Glohigerina bulloides 

triloba 
Globulina inaequalis 

va r. cari bcwa 
Guttulina pulchella 
Loxostonw cf. mayori 
Nonion grateloupi 
Orbulina univer.sa 

PPn eroplis proteus 

Plan orbuli 1w 111 ed i I err a 11 e 11 sis 

Pyrgo subspluteri('(t 

Quin CJ uelondi 1w. a;:r.dut i 11 a1zs 

( ' OS(([{(l 

lam arch:i ana 

JUII' .Yrt/la 
Reu.~.si (1. s pi nul osa 

Rotalia beeearii 
var. parkinsonianrt 

var. tepida 

Sigm om or phi IW 1111 d ul osa 
Siplwnina pul('hra 
S piroloc uli 11 n rtnl ill a r 11m 

Yar. angulata 
TPxtularin ('(lnr/eiana 

flm·idanrt 

rnnyon 

Tril<)('ulina bicarinala 
('ir('ularis 

obion ga 
I rica r iII a I a 

V ertebrali IW ('assis 

Virgulinn Jnlll('/ata 

Certain spec ies occur in theW accamaw whi ch have not 
111 th e Florida material. These are: 

!wen found 

Anornalina amrnonoides (? 1 

E pon ides re panda 
F au jasina carinata 

Guttulina costatula 

lac tea 

Planorbulinella larvata 

Plunulinct urirninPn.si.s 

QuinquPloculinn cf. funafut iensis 

Sigmomor phina s('mi tPc ta 

var. terquen1 ian a 
S pirillin a d ecoratu 
S pirolo('ulin a planula 1 a 

Cu shman records the following species from the Caloosahat chee 
marl whi ch have not been found by m e. This differe nce is to he 
expecte d in view of the scarcity of certain sp ecies. 

Discorbis globularis 
HauPrina ornatissimn 
La[!enn sPmistriata 

Peneroplis dis('oideus 
S pi roloculin a e X('avat a 
Trun ('rtf uli 11 a un {fer ian a 
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THE PLEISTOCENE FOR .-\::\IINIFERA 

A s has b een pointe d out before in thi s paper, and can rea dily b e 
seen on consultinl! the ran~e table, thP Ple istocen e fauna i;; compara­

tively limite fl in numbe r of sp ecies, but often these are very prolific in 

numbe r s of individuals at a ~iven locality. 
Of the two m a rine Ple-i s tocen e formation s of Florifla studie fl in this 

pape r , the Anastasia has a much more Yaried and prolific fauna than 

that of the Fort Thompson formation . 
The foraminife ra from the Fort Tho mpson are exceedingly scarce, 

hut seem to indi cat e a close co nnec tion with the underlying Pliocene. 
Elphidium inrl'rtum , Elphidium sagrum and Rotalia bPccarii Yar. 
ornata are the connnones t forms found. It is of inte rest to note that 
Rotalia. bP.ccarii var. ornata , whi ch is one of the commonest fo ssils in 
th e Pliocene and Fort Thompson b e d s (Pleistocene) of Florida, is also 
founrl in the Talbot formation of }larylaml. whe r e it is exceedingly 

we ll d evdopc d and abundant. 
The sp ecies which esp ec iall~- charact t> rize the Anastasia formation 

arc .-ln;zulngl'rina occidentali s. Boli vina donie:::.i , Bulimi11ella elegall­
tissima, Elphidinm incertum , Elphidium fimbriatulum var. ad venum , 
Elphidium poeya.num and Rotalia bN·carii nn·. tl'pida. Rarer sp ec ies 
arc Bolivina. stria.tula , Ca.ssiduli11a crassa. Elphidium. sagrum, Lage11a 
clava/a and Nonion grateloupi. 

Norton 17 point s out that the ge nus Bulimi11 1'lla seem s to b e more or 
l ess confine d to d eep cool waters in tem1wratnrcs from about 2 ° to 8° C. 
Thi s i;.; th e eommones t ~cnus obserYed in ~amplt>~ from the Anastasia 
formation. As th e other form s a~~o l· iatt' d with it arc typi cally of 
~hallow wate r typ e, it ma y b e a sstmwrl that the temperature conditions 
w e r e th e controlling fa c tor in it s abundance. It is probable that the 
te mperature durin/! th e d e position of the An asta sia was hig:her than 
8 ° C, hut lowe r than 20 ° . The depth i ~ indicat ed as b e inp; ahout the 
sam e a s in the Caloosahatchee and \Va ccamaw de position. 

The fauna of Simmons BlufL South Carolina, is ve ry similar to 
that of th e Anasta sia formation of Florida. a ~ it contains Buliminella 
elegcmtissima. Elphidium inrertum . Elplzidium. fimbriatulum var. 
advenum and Rntalia becrarii var. tepida . Quinqu eloculina lamarck­
iana if' al so found in somP numbe r s. The occurre n ce of Elphidium 
inrl'rtllm var. rlav atum and Nonion cf. sloanii with the above, however , 
b ep; in s to sup;l!es t a connection b e twee n the S immons BlufT fauna and 
the more tc mpe ratP fauna of Flanner';; Blufl' I Neuse Rive r , N.C.) and 
of' tlw Talhot formation of' '\laryland. Thc fauna of Flanner 's BlufT, 

l7Norton, R. D .• Uull. S!'ripp:< Imt. Oc·ca no g: raphy, T ceh. Ser ., vol. 2, 1930, 
p . ~48. 
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while compara tivel y poor in number of !' p ec ies and indivi1luals, 1s 

closely related to that of }faryla nd. 
The :Maryland fauna is d ec ide dly di stin c tY' Elphidium incertum 

var. clavatum and Rotalia beccarii var. ornata arc it s co nHno n cst and 

most abundant species. Elphidium fimbriatulum var. nwr,zaretareum , 
Elphidium di scoidale, Eponides fri gida var. calida , Elphidium III Ce r­
tum , Entosolenia lzu:ida, Nonion pornpilioides, Nonion sloanii, Quin­
queloculina seminula, Rotalia berrarii var. par/,·insoniana and Trilo­
culina rotunda are rarer appearing sp ec ies . 

Table II. 

R anges of Species No t Found at the FJori1la Localiticf'. 
Stations I and 2 are in Maryland, 3, 13 a nd 14 in No rth Carolina and 4, 15 and 16 in 

South Carolina. See li st in text. 
==============;~==========~~=-~-=-~~======= 

' } 
•> 

J'f icH'<'IH' 

1-f (;) 

----------------------- - --- ------- -
Tex tularia candeiana . . .. . 
Quinqueloculina fl ex uosa .... . , 

cf. funa­
futiensis. 

Spiroloculina planulata . . 
Triloculina rotunda. . .... 1 

Guttulina cos tatula .. .. . 
lactea . . . . 

Sigmomorphina semitecta 
var. terqucmiana . 

Non ion sloan ii ....... . .. . 
E lphidium fimhriatulum \'ar. 

rnargaretaeeu1n 
inecrtum var. 

c]a,·atum .. . 
Faujasina carinata ....... . 
Spirill ina decorata . 
Eponides frigidn var. ca l ida. 

rcpanda ..... . 
Anomalina ammonoidcs (.' ) . 
Planulina arimincnsis. 
Planori)IJ!inella la i'I'ata .. 

I 
·I 
I 

I 

\' 

.\ 
I 

A 

(' c 

,. 

.\ (' 

1: 
.. 
.. . . . . . . 

,. 

\' 
I 
I 

\' 1. 
. . . I 

. ' I , . 
. I 

\' 

I t 

H 
(. 

It 

\' 

,. ,. 
\' ,. 

(A-abundan t, C-com mon, R- rare, V- very rare) 
I not oYer three sp ecimens t o a sample) 

,. 
H 

,. 
\' 

H 

\' 

The species in th e table are not li st ed in th e catal ogu e b elow, but are tabulat ed 
h ere to make th e lists of foraminifera fr om th ese localities as complete as possible. 

18Cu shman, J. A., and Cole, W . S., Contr. Cushman Lab. Foram. Res., vol. 6, 
pl. 4, 1930, pp. 9000, pl. 13. 



THE PLIOCE~E A:\0 PLEI:'TOCE:\E FOR:\;\11:\lfERA OF FLORID.-\ l7 

As lVIansfield 1D has already pointed out by means of the molluscan 
faunas, the Talbot formation of Maryland, the Neuse River Pleistocene 
and th e fauna at Rose 's BlufL Florida !Anastasia formation ) are nearly 
e quivale nt in a,:c. He considers the Simmons Blufl', South Carolina, 
fauna sli~.d1tly older than these. The molluscan fauna indica tes that 
the Neuse River and ~laryland fauna arc much more temperate in 
aspect than the Simmons Blufr and Rose Bluff faunas. The foramini­
fera indicat e similat· conditions and al!e relationships . 
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18 FLORIDA GEOLOGICAL SURVEY- BlJLLETli\ SIX 

DESCRIPTIONS OF SPECJES 

Family TEXTULARIIDAE 
Subfamily T extulariinae 

Genus TEXTULARIA Defrance, 182·l 
TEXTULARIA FLORIDANA Cushman 

Textularia transversaria Flint (not H. B. Brady), Rept. U. S. Nat. l\lus., 1897 (1899 ) , 
p. 283, pl. 28, fig. 4. 

Textularia flnridana Cushman, Carnegie lnst. Washington, Publ. 311, 1922, p. 24, pl. 1, 
fig. 7; U.S. Nat. Mus., Bull. 10t1, pt. 3, 1922, p. 18, pl. 2, figs. 11, 12; Florida Geol. 
Survey, Bull. 4, 1930, p. 18, pl. 1, fi gs. 9a, b. 

Numerous specimen s from the Caloosahatchee marl of Florida seem 
to fit the description given by Cushman for this species. The sutures 
are nearly at right angles to the edge of the test, and give the chambers 
a very square appearance. Specimens referable to this species occur 
also in the \V accamaw formation. 

There are other specimens in the Waccamaw which arc r eferable to 
T . candeiana d'Orbigny, a species which was not noted in the Florida 
de posits. It is easily recognized by its highly inflated ch ambe r s, par­
ticularly the final ones. 

T extularia gramen (Pl. 2, fig. 1 [not Pl. 1, fig. 1], U .S. Geol. Survey, 
Bull. 676 l as r eported b y Cushman from the Pliocen e is probably T. 
floridana. His figure shows a rounded periphery and straight sutures 
r ather than the subacute p eriphery and sloped sutures of T . gramen. 

Localities : Pliocene stations 13, 14, 15, 18, 19, 20, 22, 25. 
Florida Geol. Survey Cat. No. S-2056. 

TEXTU LARIA GRAMEN d'Orhigny 

Textularia gramen d'Orhigny, Foram. Foss. Vienne, 1846, p. 248, pl. 15, fi gs. 4, li. 
T extularia gramen Cushman, U .S. Geol. Survey, Bull. 676, 1918, p. 8, pl. l, fi g. l. 
Textularia gramen Cushman and Valentine, Contr. Dep. Geol. Stanford U niversity, 

vol. 1, No. 1, 1930, p. 8, pl. 1, fi gs. 2a, b . 

.A few specimens from the Caloosahatchee marl of Florida seem to 
fit d 'Orbigny's species from the Vienna basin very closely . It is a 
r elatively small form with high chambers, subacute p eriphery and 
rather compressed test. Specimens referable to this species al so occur 
in the Waccam aw formation. 

Localities : Pliocene sta tions 16, 18, 19. 
F lorida Geol. Survey Cat. No. S-2057. 

TEXTULARIA l\1A YORI Cushman 

Plate 2, figure 12 ; Plate 7, figure 1 
T extularia nutyori Cushman. Carnegie lnst. Washington, Pub!. 311, 1922, p . 23, pl. 2, 

fig. 3; U. S. Nat. Mus., Bull. 104, 1922, pt. 3, p. 7; Florida Geol. Survey, Bull. 4, 
1930, p. 17, pl. 1, figs. 6·8. 

Test compressed, increasin~ r ather rapidly in breadth from the 
bluntly round r ei initial end; a p ertural end obliq uely truncate; ch am-
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h e r s indis tinct initially, b ecoming: more di stinct aperturally with 
slightly d e pressed sutures sep :trating: these final chambers from each 
other ; p e riphe ry r a the r r egul ar , rounded with the exception of the 
fina l chamber s whi ch d evelop a sh ort conical p eripheral spine; wall 
are naceous with much cem e nt so that the test has a ver y smooth appear­
ance; aperture l ow , small, at the base of the last formed chamber. 

L e n g th 0.38 to 0.86 millime ter. 
The t y p e sp ecime n o f thi s sp ecies has many more p eripheral spines 

than are found on the foss il sp ecime n s. Cushman has pointed out in 
his study of the Florida 1\Iiocene sp ecimen s assi g:ned by him to this 
sp ecies th a t , while the 11 io cen e sp ecime ns are very similar to the living 
ones, the y are less accele rated , the early chamber s u sually being without 
spines. This is a lso true of the Pliocene sp ecimens. 

This sp ecies o ccurs only rarely in the Caloosahatch ee marl. 
Locality: Pliocene stat ion 18. 
Florida G eol. Survey Cat. N o. S-2058. 

Family MILIOLIDAE 
Genus QUINQ UELOCULI NA d'Orbigny, 1826 

Q U INQU ELOCU LI N A AGGLUTIN A N S d'Orb igny 

Plate l , fi gure 12 
Quinque loculina agglutinans d 'Orbigny, in De Ia Sagra, Hist. Fis. Pol. Nat. Cuba, 

Forums., 1839, p. 195, pl. 12, fi gs. 11-13. 
Quinqueloculinn agglutinans Cushman, U. S. Gcol. Sun·cy, Bull. 676, 1918, pp. 22 , 

23, pl. 7, fi g. 6; U . S. Nat. l\lus .. Bull. 10-L 1929, p. 22 , pl. 1, fig s. 1a·c. 

T es t broade r than long, the p eripher y broadly rounded ; sutures 
fairly distinc t ; wall composed of ratlwr large, al_!glutinated sand grains 
which g ive it a ve r y ru gose appearance ; aperture slightly extended, 
t eeth not observe d. 

L e n gth 0.58 millime ter. 
Thi s sp ecies was observed only from localities along the Caloosa­

hatch ee Rive r. In r ecent d e posits, it i s characteristi c of warm, shallow 
wate r s of the \Vest Indian r egion. Associated with it is Q. fu sca H. B. 
Brady, anoth e r are naceous form , from which it differ s bv its more 
rugose appearance and broadly rounded p eriphery. 

Locality: Plioce n e ~tat ion 18. 
Florida G eol. Survey Cat. No. S-2060. 

QU I N QU ELO CU LI N A CONTORTA d'O r bi g-ny 

Quinque loculina contorta d'Orbi gny, Foram. Fo;;s. Viennc, 1 8 -~6 , p. 298, pl. 20, fi gs. -t-6. 
Quinque loculinn contorta Cushman, U. S. Nnt. Mus., Bull. 104, pt. 7, 1930, p. 29, pl. 3, 

fi gs. 6a-r ; Florida \. co l. Survey, Bull. 4, 1930, p. 20, pl. 2, fi gs. 6a·c. 

T es t sli ghtly lon ger than broad ; chamber o: polygonal in transverse 
,;ection, with both the p eripher y and sides fl a t , or slightly concave ; 
an gl es acute with VPrY sli ghtly raised rirl l_!es; suturrs distinct, but 
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slightly de pressed; wall smooth , porcc llanous; :qwrturc t c ndinr; to 
h e rectangular, som ewhat like th e cross-sc c.:tion of tiH· fi nal challlh c r , 
sli ghtly projec ting, tooth large, weakly bifid. 

L e n gth 0.72 millimeter. Breadth 0.-t-6 milJimf'ICL 
Thi s interest in g speci es is common at so m e l ot: a I it ic " of the \\ -acca­

maw formation , and appears only rarely in th e Calooi'ahat e h ce. Its 
abundance may be of some practical u sc in :=wrvinr; to di s tinr:ui sh 
samples from these formations. 

Cushman re ports this speci es from th e Mioccnl' of Florida. It 
appare ntly does not occur in th e r ece nt W es t Indian fauna. 

Localities : Pliocene stations 14 and 18. 
Florida Geol. Survey Cat. No. S-2061. 

QUJNQUELOCULINA FUSCA H. B. Brady 

Plate 1, figure I3 
Q;tinqueloculirw agglutinans H . B. Brady (not d'Orhigny) Na t. H i"t. Tra II >' . No rth­

umberland and Durham, vol. I , I865, pp. 87, 95 . 
Quinqueloculinn fusca H . B. Brady, Ann. Mag;. N at. Hi st.. >'e r. I. n> l. (>. U; 7o . p. 28o. 

pl. II, fig. 2. 
Quinqueloculina bidentata Cushman l not tl'Orhigny \ , U.S. Ceol. S urv e y, Bull. (i76, 

I918, pp. 23, 24, pl. 7, fig. 5. 
Quinqu eloculirw Fusca Cushman, U.S. Na t. Mu s .. Bull. 10 -~. pt. 7. 1 1>:10. pp. 2:l-2 I. pl. 

I , fig s. 4a-c; Florida Ceo!. Sun·ey, Bull. -~ , 1930, p. 19, pl. 1, fi!( s . ll-12. 

T est elongate, nearly twi ce a s lon g as wide, subtrianpilar in e nd 
view; chambers di stinct , sutures sli ghtly d e prcssf' rl ; p e t·i phe ry bluntly 
angulatc; surface of test composed of sand p:rain s, sOIIII' o f " ·hi e h are 
rather large and proj ect above the p:e neral surfacl' ; a pt>rl urf' large, 
<-ircular; tooth not observed. 

Len gth 0.40 millimeter. Width 0.28 millime ter. 
The Florida specime ns seem ide ntical with th e figure s r:in·n bY 

Brady. This is evidently the species r e porte d by Cushman as Q. bid­
(' lltata ; but that form has a conside rably diffe r e nt shape, as can r ead ily 
he seen on a comparison of figures of it with th e Florida spec imens of 
Q. fusca . 

This is a rather common form in the Caloosahatchec 1narl on th e 
Caloosahatch ee River. 

Localities : Pliocene stations 17 and 18. 
Florida Geological Survey Cat. No. S-2062. 

QUJ:>iQUELOCL' LINA LAMARCIOANA d'Orbi g ny 

Plate 1, figur e s 9, 10 
Quinqueloculirw lamarckirmu J 'Orbigny, in De la Sagra, Hi st. Fis. Pol. Nat. Cuba. 

Forams., 1839, p. 189, pl. 11, fig s. 14, 15. 
Quinqu eloculirw auberiww tl 'Orbigny, in De Ia Sagra , Hi ' t. Fi s. Pol. Nat. Cuba, 

Foram s., 1839, p. 193, pl. 12, fig s. 1-3. 
Quinqueloculirm auberiwut Cushman, U. S. Geol. Survey, Bull. o76, 1918, p. 23. pl. 

5, fi!(. 3. 
Quinqu eloculimc lamarckiww Cushman, Carneg ie I nst. Wash i ng:t o n , Puhl. 311. 1922, 

p. 64; U.S. Nat. .Mus., Bull. 10-1, pt. 6, 1929, pp. 26, 27, pl. 2, fig 5. 6a-•·; Fl or i.la 
Geol. Survey, Bull. 4, 1930. p . 20, pl. 2, fi gs. 3-5 . 
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T<'~l n early a~ broarl as Ion~: ;;uture:> distinct, slightly depressed; 
ehambcrs trianf..'l.Ilar in tranYer ;;e section, margins acute, but not cari­
nate; "-all smooth, unornamente d, te nding: to be rather dull; apertural 
e nd but slightl~- ext e nde d, forming a short elliptical neck without a 
rlefi nite lip; tooth long, narrow, bifid. 

Le nl!lh 0.6-1. millime ter. Width 0.49 millimeter. Thickness 0.38 
millime te r. 

Thi s sp ecies is wdl distributed in the \Vest Indian region. It is one 
of the common sp ecies in the Caloosahatchee de posits along the Caloo­
sahat ch ee River. 1t is also common in the Ple istocene of Simmom 
Bluff, S . C . The specime n s from Simmons Blull arc smaller and the 
surface of the test is smoother and more polished. 

Localities : Ple istocene stations -1- <liHl 7; Pliocene stations 13, 1-!, 
15, 16, 18, 19. 

Florida Geol. Survey Cat. No. S-2063 . 

<! U I="Q UELOCU LINA POEY.-\1\".-\ d'Orb i!<ll Y 

Plat e 6, fi gure 10 
Quiuqu cloc ulirw po c_wmrr (I'Orhi:;:ny, in De h Sagra, Hi st. Fis. Pol. Nat. Cuba, 

Foram s., 1839, p. 191, pl. ll, fig o. 25-27. 
Quiuqucloculirw po c_n11111 Cushman, U . S. Geol. Survey, Bull. 676, 1918, p. 2-t, pl. 6, 

fig. 2; U. S. :\'at. l\Iu;., Bull . 10-L pt. 7, 1930. p. 31, 111. 5, fi gs. 2a-c. 

Thet·e arc a few sp ecime n :; from the Caloosahatchee marl along the 
Caloosahatchee Rive r aml on Shell Creek which agree with figures 
given of thi s sp ecies. The costae on the fossil specimens are somewhat 
fin e r than those illm;traterl on r ecent specimens. 

LocalitY: Pliocene st ation 18. 
Florirla Geol. SnrV<'Y Cat. No. S-206-1-. 

Q U INQUELOCULINA SEM IN ULA (Linnncus) 

Serpula semirmlum Linnaeus, Syst. Nat., ed. 12, 1767, p . 126-L 
Quinqueloculirw semirwlurn Cushman, U. S. Nat. l\Ius., Bull. 104, pt. 7, 1930, pp. 2-!, 

25, pl. 2, fig s. 1, 2. 
Quinqueloculina semiuulum Cu shnwn and Cole, Contr. Cushman Lab. Foram. Res., 

vol. 6, pt. 4, 1930, p. 95, pl. 13, fi gs. 1a-e. 

This sp ecies was r e porte d by Cushman from the \Vaccamaw for­
mation and th e Caloosahatchec marl on Shell Creek. I have a doubtful 
~pecinwn referable' to it from Shell Creek. The \Vaccamaw formation 
had f'Pvcral tYpical sp ecim e n s ev idently bclon~ing under thi s species. 
It al~o occurs in th e Talbot formation of l\[aryland. 

In the r ece nt faunas th e typical Q. scmin11ln seem s to h e confined to 
cool, shallow water>'. It is the t·efore not surpri sin~ that it i s not found 
111 the typical Caloosahatchcc and is a rare sp ecies in the 'Vacca maw. 

Localitif's: Ple is tocene station 1; Pliocene stations 13 and 17. 
Florida Gcol. Survey Cat. No. S-2065 . 
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QUINQUELOCULINA SEnllNULA (Linnacus) var. 

Plate 7, figure 13 

The form figured may be considered a varie ty of this species. It 
is very simliar to the varie ty fi gured h y Cushman from the :Miocen e of 
Florida. (Florida Geol. Survey, Bull. 4, 1930, pl. 2, figs. 2a-c) . 

A few specimens were found in the typical Caloosahatch ee. 
Locality: Pliocene station 18. 
Florida Geol. Survey Cat. No. S-2066. 

QUINQUELOCULI!\A COSTATA d'Orbig ny 

Plate 2, fi gure 1 
Quin(jueloculina costata d'Orhigny, Ann. Sci. Nat., vol. 7, 1826, p . :lOL No. 3. 
Quinqueloculina costata Cushma n, Carnegie lnst., Washingtou, Puhl. 311, 1922, pp. 

66, 67, pl. ll, fig. 5; U.S. Nat. Mus., Bull. 104, pt. o, 1929, p . 31 , fi gs. 7a-e. 
A few specimens from the typical Caloosahatchee may b e r e fe rre d 

to this species. It is characteristic of warm wate r and has b een reported 
by Cushman from the Tortugas region. 

Except for being of slightly larger size, the Florida s p ecime n !' agree 
very well with figures given of the T ortu gas sp ecime n s. 

Localities : Pliocene stations 17 and 18. 
Florida Geol. Survey Cat. No. S-2067. 

QUIKQU ELOCULINA sp. 

Plate 1, fi gure 1 
A single specimen which is fif,r:tned for future r e f e r e n cc was found 

in the sample from the T amiami Trail locality ( Sta. 25) . It i s very 
Eimilar to Q. candeiana d'Orbigny and with more sp ecime- n s for com­
parison may prove to be that species or a varie ty of it. 

Locality : Pliocene station 25. 
Florida Geol. Survey Cat. No. S-2068. 

Genus ARTICULINA d 'Orbign y, 1826 
ARTICU LIN A ANTILLAR UM Cu shma n 

Plate 2, figure 11 
Articulina antillarum Cushman, Carnegie lnst. Wa~hington, l'uhl. 311, 1922, p . 71, 

pl. 12, fi g. 4 ; U. S. Nat. Mus., Bull. 104, pt. 6, 1929, pp. 0>2-53. pl. 12. fi :;. -1. 

A single broken specimen from the Caloosahatchee ( S t a. 18 ) is 
r eferred doubtfully to this species. It r e presents the final c h a mb1' r and 
seems to be ch aracteristic. 

Locality : P liocene station 18. 
Florida Geol. Survey Cat. No. S-2069. 

ARTI CU LI N A sp. 

Plate 7, fi gure 9 

A single specimen from the Caloosahatchee i s fi g ure d. for future 
reference. It is near A rticulina m exicana Cushman, and Inav b e a 
young sp ecimen of that sp ecies. 

Locality : Pliocene station 18. 
Florida Geol. Survey Cat. No. S-2070. 
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Family OPHTHALl\llDllDA E 
Subfamily Ophthalmidiinae 

Genus VERTEBRALINA d'Orbigny, 1826 
YER'fEilRALINA CASSIS d'Orbiguy 

Plate 5, figure 8 
Vertebralinn cassis d'Orbigny, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, Forams., 

1839, p. 51, pl. 7, figs. 14, 15. 
Vertebralinu cassis Cushman, U.S. Geol. Survey, Bull. 676, l91B, p. 25; Carnegie Inst., 

Washington, Pub!. 311, 1922, p. 262; U. S. Nat. Mus., Bull. 10-1, pt. 7, 1930, p. 96, 
pl. 22, fig s. 4a, b. 

"Test compressed, for the most part planispiral; periphery of each 
chamber with a broad, thin keel, two to three chambers in the last 
formed coil, the main body of each chamber with numerous, somewhat 
oblique costae, the last formed chamber often projecting beyond the 
periphery of the preceding coil, but carinate, like the earlier ones; 
aperture elongate, with a distinct, everted lip; early chambers, where 
visible, spiroloculine."-Cushman. 

Length l.01millimeters. Breadth 0.75 millimeter. 
This species is confined to the Caloosahatchee marl, occurring at 

stations on Shell Creek and the Caloosahatchee River. In the recent 
faunas, it is largely limited to warm, shallow waters of the West Indian 
region. It is absolutely typical with the type as described by d'Orbigny. 

Localities : Pliocene stations 17-20. 
Florida Geol. Survey Cat. No. S-2071. 

Genus SPIROLOCULINA d'Orbigny, 1826 
SPIROLOCULINA ANTILLARUM d'Orbigny var. ANG"CLATA Cushman 

Plate 2, figure 14 
Spiroloculina grata H. B. Brady (part) (not Terquem) Rept. Voy. Challenger, 

Zoo., vol. 9, 1884, pl. 10, fig s. 22. 23. 
Spiroloculinn rmtillarum var. rmgulala Cushman, U. S. Nat. Mus., Bull. 100, vol. 4, 

1921, p. 408, pl. 81, fig s. 5a, b; Cnrnegie In st., Washington, Puhl. 311 , 1922, p. 62; 
U.S. Nat. Mus., Bull. 104, pt. 6, 1930, pp. 43-44, pl. 9, fig s. 4a, h. 

A few specimens from the Caloosahatchee marl along the Caloosa­
hatchee River are ref erred to this variety. The angulate edges, together 
with the costae which extend the length of the periphery, are identical 
with figures of r ecent specimens from Tortugas given by Cushman. 
My specimens appear to be the same as that figured by Cushman as 
S. antillarum (U. S. Geol. Survey, Bull. 676, 1918, pl. 8, fig. 2). 

Length 0.58 millimeter. 
Locality: Plioec nc station 18. 
Florida Geol. Survey Cat. No. S-2072. 

Sl'll:OLOCULINA GLAllRATA Cu,hman 

Plate l, figure 2 
Spiroloculina glabratu Cu shman, U. S. l.eol. Survey, Bull. 676, 1918, p. 22, pl. G, fig. 3. 

A few very sma1I specimens which I am referring to Cushman's 
species were found in the typical Caloosahatchee material. The orig-
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inal <lescription is rather m eager and the fii!ure poor. The s p ecimens 
in my collection arc entirely smooth, with the e xception of the final 
chamber which has a few slightly raised ridl!es, more pro nounced n e ar 
the aperture, which is strongly compressed , quadrani!ular, with a dis­
tinct lip. 

Length 0.23 millime te r. \Vidth 0.17 millime te r. 
Localities : Pliocene stations 18 and 19. 
Florida Geol. Survey Cat. No. S-207:). 

SPIROLOCU LINA HETICU LOSA Cushman 

Plate 1, fi gure ll 
Spiroloculirw ret iculosa Cushman, U. S. Geo L Sun·ey, fluiL 67(,, 1918, p . 21, pl. 6, 

fig. 4. 

T est large, elonga te, clli plical ; p e riph e r y rourH 11'<1; sutures fairly 
distinct; center of the test sli ghtly ex cavat e d: wa ll orname n ted by a 
series of r el a tively coarse costae which anas tomos<' fn·p)y: ape rture 
circular at the end of a sligh tly produce d n eck ; tooth ;;mall , \H"ak, bifid. 

Length 0.93 millime ter. 
An easily recognized, but rare spec ies fo urHl on I y i 11 the Caloosa­

hatchee marl on the Caloosahatch ec River atHl S hell C r·ee k , Florida. 
This is one of the few species whi ch to dat e ha;; not hl'en r e ported 

in the recent fauna s a nd is evidentlv con fi ru:d to t h <" PI ioecn e . 
Localities: Plioce ne sta tions 17 ~md 18. 
F lorida Geol. Survey Cat. No. S-207-J.. 

Genu s TRILOC U LINA <1 ' 0.-l>i~ny. l!l26 
THILOCU LI!\A BICARINATA <l"Orhi""n y 

Plate l , fi gure 7 
Triloculirw bicarirwta d'Orhigny, in De Ia Sagra, Hisl. Fi,.. PoL Nat. Cub a, Forams., 

1839, p. ISS, pl. 10, figs. 18-20. 
Triloculinrt bicrtrirwta Cushman, Carneg ie Jn ,.l., \Va shin~ton , Pub!. 311, 1922, p. 76, 

pl. 12, fi g. 7; U. S. Nat. Mus., BulL 10-1, pt. 7, 1930, p. 66, pl. 17, fig.:>. 

Test d il!h tly longer than broad, ch a m h e r s with a I r·nncate p <'riphery, 
the anf!les of which are slightly rid~ed or cxtendf'fl like a small k eel; 
chambers r elative ly di stinct ; sutures, hut sli p:htly depressed; surface 
ornamented b y m ore o r less r ec tanp:ular r et ic ul at io n s whic h p:ive the 
test a rather rUf!OSe appearance; aperture e l oni!ate, rec tan p:ular, with 
de finite thin lips, sli f!htly everted , t ooth cl o n p:a tc , narrow <'x tc nding 
s li f! htl~- above the f!e ncral o utline of the test. 

Ll'n f! th 0.58 millime ter. 
Thi >' >' pecics is found in the Caloosahatch ce 111arl , o t·t·nrrin p: at the 

Caloosahatch ee River localitie s. A few "lwc ime n s w c tT also found at 
the Tamiarni Tra il local it~· 1 Sta . 25 1. It is ve ry di s tinc tive a nd e a sily 
r ecognized . 

Localities : P li oePrw Ha ti ons 18 an ti 25. 
F lori da GPol. Surn'y Cat. No. S-2076. 
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TRILO CU LINA ClltCU LARIS ll ornemann 

Triloculinrt c irculrtris Bornemann, Zeitsehr, d eut ,:dt . geol. Ges .. vol. 7, l HSS, p. 3-19. 
Trilnculirw circularis Cushman, Carnegie In st. , Wa sh ington, Pnhl. 311, 1922, p. 73 ; 

U. S. Nat. Mus., Bu ll. 104, pt. 7,1930, p. SH, pl. 13, fig s. 6, 7; pl. H , fig s. 1, 2. 

Test of three vis ible chambers, round ed, inflated, slightly com­
pt·esscd laterally, the last formed chamber the largest, embracing the 
other chambers rather strongly; sutm·es distinct, depressed; wall 
fmoot h , highly polish ed; aperture a narrow crescentiform slit with a 
large. flatt e ned semicircular tooth. 

Length 0.56 millimeter. Breadth 0.40 millimeter. 
This spec ies occurs in both the Ple istocene and Pliocene, although 

it is very rare . All the specimens are very typical. 
Localities : Pleistocen e station ll; Pliocene stations 14, 18, 25. 
Florida Geol. Survey Cat. No. S-2077 . 

TRILO CU LINA LINNEIANA d·O rhil::n y var. CALOOSAHATCHEENSIS n . var. 

Plate ] , figures 4, S, 6 
Triloculirw lirm eimw Cushman I not d'Orhi gny ), U.S. Gcol. Survey, Bull. 676, 1918, 

pp. 2.1.2S, pl. 7, fig. l. 

Variety very ncar th e typical, but differing in having more and not 
as strongly raised ridges; in b e ing more compresse d , with a slightly 
trnnca tl'rl p eriphery; the tooth very small and not so well developed 
as in the typi cal. 

Le ngth 0.90 millim eter. Breadth 0.49 millim eter. Thickness 0.29 
millime ter. 

Type~ fro m ~ tation 18, Ayres Landing on the Caloosahatchee (Plio­
cene) . 

Florida Geol. Survey Cat. No. S-2078. 
Thi s vari e ty occurs in some numbers m both the Waccamaw and 

Caloo~ahatchce formation s. While it is very close to the typical form, 
there seem s to he enough variation to warrant the erection of a varietal 
name. Some specimen s approach the typical rather closely, but the 
number of costae seem to b e more in all cases. 

Localiti es : Pliocene stations 14, 16-19. 

TRILOCU LJNA OBLO NG A (~lontag-u) 

Vermiculum nblongwn Monta gn, T es t. Brit. , lHO:l, p. S:22, pl. J.l., fi g. 9. 
Triloculirw nblrm~a ,i'Orbigny, Ann. Sc i. Nat., vol. 7, 1fl2!i, p. :~ 00 , No. 16. 
Trilnculirw nblnrzga Cushma n, Carn egie ln st., Wa shington, Puhl. 311 , 1922, p . 73; 

U.S. Nat. Mu s., Bull. 104, pt. !i, 19:lO, p. S7, pl. 13, fi gs . 11, S. 

T hi s widel y di stribut:ecl SJW cics occurs in both the typical Caloosa­
hatch ec ar11l \Vaccamaw formation s. lt is very rare, only three or four 
~ p ec irn c n s h c ing trotc cl to a sample. Its elongate, smooth shining test 
makes it an eas ily rccol!:ni~ed form . 

Localiti es : Pliocene stations ] 4 ancl18. 
Florida Gcol. Survey Cat. No . S-2079. 
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TRILOC U LIKA TERQ U El\IIA N A (II . D. llrady) 

Plate 1, figure 8 
tlliliolirw t erquemirma Bra!l y, R ept. Yoy. Cha ll e nger·, Zoo ., HHH. p . 1fifi. pl. 6-L fi g: . L 

There are a few sp ecim e n s from th e Caloosahat c h cc marl on the 
Caloosahatchee River whi ch seem re fe rable t o thi s s p ecies. The an gles 
of the test are not quite as ~h a rp as in some of the fi~urcs g ive n. (See 
:Millett , Jour. Roy. M icros. Soc., 1898, p. 503, pl. II , fi~s . 10, II ) . The 
number, arrangem ent and size of the co stae, t o~c th cr with the type of 
aperture, however , make it seem cl eo: irablc to r e fe r the: Flo rida ::: p eci­
m ens to this species. 

Len gth 0.44 millimeter. ·Width 0 .32 millime t e r . 
Locality : Pliocene station 18. 
Florida Geol. Survey Cat. No. S-2080. 

TRILOCU LI 1\A Trr! CARJ N ATA d'Orbigny 

Pl ate 1, fi gure 3 

Triloculirw tricarinutu !l'Orbi g; ny, Arm. Sci . Nat., yo f. 7, l ll2 1i , p. 299, i\"o. 7: l\l odde5. 
1826, No. 94. 

Triloculinrt tricurin utfl Cushnwn , U.S. Nat. Mus., Bull. 10-1-, pt. 7. 1930, pp. Sfi -57, pl. 
13, fi gs. 3a-c. 

A few specimen s evide ntly r e ferable to this sp e cies are r ecorde d 
from the Caloosahatch ec marl on the Caloosahatchec Rive r. It has the 
angles of the chamber s very sharply angle d with a lmost the su ggestion 
of a slight keel. As Cushma n has alre ady pointe d out, a g reat numbe r 
of forms have b een r eferred to this sp ecies. Our sp ecime n a g r ees rathe r 
closely with the fi gures give n b y Cushman of a r ecent sp f'c inwn from 
Tortugas r eferred to this sp ecies. 

Len gth 0.35 millimeter . Width 0 .29 millime te r. 
Locality : Pliocene station 18. 
Florida Geol. Survey Cat. No. S-2081. 

TRILOCU LI N A TIUGONU LA ( L a ma r ck ) 

M iliola trignnulu La ma rck , Ann. Mu s., vol. 5, 180-1, p . 351, N o. 3; ...- ol. 9. 1807, pl. 17. 
fi g. 4. 

Triloculinct trigonulu Cu shman, U . S. N at. Mus. , Bull. 10,1-, pt. 7, 1930, p . 56, pl. 12. 
fi gs . lU, 11, pl. 13, fi gs . 1, 2. 

T est with three visible chamber s, t est smnewh a t longer than broad,. 
angles round ed, the p eriphery bro adly conve x ; trian g; ular in e nd view; 
sutures depressed, di stin ct ; w all smooth; a p erture r o und with a bifid 
tooth occupying the greater part of the aperture . 

Le ngth 0.35 millime ter. \Vidth 0.26 miJlimctc r. 
A few spec imens from th e Caloosahatch cc 1narl al o n g the Caloosa ­

h atch ee River ar e referred to this sp ecies. 
Locality: Pliocen e st a ti on 18. 
Florid a Gcol. Survey Cat. No. S-2082. 
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Genus PYRGO Defrance, 1824 
PYHGO SUllSPHAEHICA ( d'Orbi~<nY) 

BiloculinrL subsplzacrica d'Orbigny, in De Ia S::tgra, HisL Fis. Pol. Nat. Cuba, Forams., 
1839, p. 162, pl. 8, figs. 25-27. 

Biloculina laevis Cushman (not Defrance). U. S. Geol. Survey, Bull. 676, 1918, p. 
25, pl. 7, figs. 3, <l. 

Pyrgo subsplwcrica Cu~hman, U. S. Nat. l\Ius., Bull. 104, pt. i , 1930, p. 68, pl. 18, 
figs. 1, 2; Flori<la Geol. Survey, Bull. 4, 1930, p. 23, pl. 3, figs. Sa-c. 

Test small, rotund, inflate d , slightly broader than long, about as 
broad as thick, chambers rounde d, p eriphery broadly rounded; suture 
distinct, d e pressed, in side view having an undulating curved appear· 
ance; wall smooth, shiny, polished; aperture broadly oval with a flat­
tened bifid tooth which only partially fills the apertural opening. 

Length 0.38 millimeter. Breadth 0.29 millimeter. Thickness 0.32 
millimeter. 

This species occurs in both the Waccamaw and Caloosahatchee 
formations, but is rather rarco. . It is a common form in the recent \Vest 
Indian fauna. 

Localities: Plioce ne stations 14, 18, 19. 
Florida G e ol. Survey Cat. No. S-2083. 

Genus FLINTIA Schubert, 1911 
FLINTJA HOBUSTA (H. B . Brady) 

Plate 2, figure 13 
Spiroloculina robusta H. B . Brady, R ept. Voy. Challenger, Zoo., vol. 9, 1884, p. 150, 

pl. 9, figs. 7, 8. 
Flintia robusta Schubert, Abhandl. K . K. Geol. Reichs., vol. 20, pt. 4, 1911, p. 124. 
FlintirL robusta Cushman, U.S. Nat. Mus., Bull. 104, pt. 6, 1929, p. 75, pl. 20, figs. 1, 2. 

There are several specimens from the Caloosahatchee marl along 
the Caloosahatchee River and two sp ecimens from the Tamiami Trail 
locality (Sta. 25) which are r eferred to this species. 

In the recent faunas, this species is characteristic of deep water. 
This would account for its rarity in the Pliocene deposits, as they are 
of shallow-water type. 

Length 0.47 millimete r. 
Localities : Plioce n e stations 18 and 25. 
Florida Geol. Survey Cat. No. S-2084. 

Family LAGENIDAE 

Subfamily Nodosariinae 
Genus LENTICULINA Lamarck, 180-~ 

LENTICUJ.INA s p. 

Plate 6, figure 1 
The spccim.e n from the Caloosahatchee marl, station 18, which I 

am figuring for future reference, is the only one of this genus found in 
either the Pleistoce ne or Pliocene of Florida. It is very small, with the 
final chambe r hroken, so that a specific determination is impossible. 
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It r esembles slightly a form figured by C u ;.; hman in hi s T o rtu ;! a " r e port. 
(Carnegie Inst., Washin gton, Puhl. 311, 1922, p. 3:2, pl. -1. fi!! . 3 I. It 
evide ntly b elongs in th e ge n e ral !!roup r e prese nt e d hy L. co11 L·erge11 s. 

This form is also r e presente d by a sin!!le s pec imt•n fr·onr tht> \\ -accamaw 
formation (S ta. 13 I. 

Localities : Plio~ene sta tions 13 and ] 8. 
Florida Geol. Survey Cat. No. S-2085. 

Subfamily Lal!eninac 
Genu s LAGENA Walker aml ]al"oh, 1 'j<) H 

LAGENA C LAVATA <d'Orhis::nY) 

Plate 6, figure (i 

Oolirw cla vala d'Orhigny, Foram. Foss. V ie nn e, lfl-[(i. p. 2 ~ . pl. ]. fif!:. ~-
Lagena clavata Cushman, Contr. Cu shman Lah . Foram. R es., Yol. 5, pt. :1. 1929. p. 68, 

pl. 11, fig. 3; Florida Ceo!. Survey, Bull. - ~ . l9:HJ, pp. 29, 30. pl. 5. f• P:"· 6a, h. 

T est form variable, elonga te, clavate or fu s iform , with a I o n~! slim 
neck at the apertural end, and a r e latively short hut so nwwhat Yariable 
prolongation a t the base; surface smooth , nnornamt>ntcd: wall thin; 
aperture circular at th e end of the Ion~ n eck , with a ;;; mall phialinc lip. 

Length 0.32 millime ter . 
Thi s spec ies is rath er small and eas ily ovcrlookt·tl. It has bee n 

found in both th e Ple istoce ne and Plioce n e of Flor·ida. It aho occur5 
in the \Vaccamaw formation. 

Cu shman re ports Lagena semistriat a \Vi IIi a m ;.;o n fro m hi s Shell 
Creek locality, but it has not b een found hy !liP. 

Localities : Ple istocene station 10 ; Plioce n e s tations ] -1. IS, 16, 18, 
19, 20, and 21. 

Florida Geol. Surve y Ca t. No. S-2086. 

LAGENA HEXAGONA ( William so n) 

Plate o, figm·e 7 
Entosolenia squammosa Montagu var. h exagona William son. Ann. l\laf!:. Nat. Hist ., 

ser. 2, vol. l , l 8-t8, p. 20, pl. 2, fi g. 23; Ree. Foram. Great Britain, 18'i8. p. 1:3. pl. l, 
fi g. 31. 

Lagena h exa goua Sidtlal , Cat. Brit. Rec. Foram s., 18 79, p. 6. 
Lagena hexagrma Cushman , F lorida Geol. Survey, Bull. -~ , 19:30, p. :3 0, pl. S. fi g:5. lla , b. 

A s in l! le spec im en r cferahle to thi s sp ec ies "\-Va s found at Rose·,- Bluff, 
Florida. 

In th e compariso n m a terial from Simmons Bluff. anotlwr typical 
specime n wa s fou nrl . It was n o t note rl in the Plioc<'tH' nrat f' rial. 

Th e h exagonal, r e ti culate d surface makes thi s s pt' ci es hoth rli;;tinc­
ti vc and easil y r ecof!nizctl. It ca n scarce ly b e eonfusc tl with other 
species of Lagena. 

Locality : Plei stocene sta tion 4-. 
Florida GeoJ. Survey Cat. No. S-2087. 
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Fatnih· POLY'\lORPHINID:\E 
Subfamily Polymorphininae 

Ge nm G LTT C LI:\A trOrbigny. 1826 
(;L"TTL' LI:'\A C.·\l"DATA d'Orb ig n)· 

Plat e -L fi gure 11 
Guttulilla C!lllrlatrt trOrhigny. Ann . s .. i. ::\at.. Yol. i. 1826. p. 266, No. 16. 
Guttuliwt ca/1(/rttrt Fo rna ; ini. 13oll. ~ot· . Geol. hal.. Yol.19. 1900, p.1 3i . fig. 2 \in text \. 
Guttulirw caudrtlrt Cu;-lunan anti Ozawa. l i. S. Nat. l\lu ,; . Prot·. , Yol. ii, Art. 6, 1930, 

p. 36, pl. G, fi t; "· -l, 5. 

A fe w specime n 'i of this ;:: pecies " ·ere found in the typical Caloo;:: a­

hat eh e e and the \Vaecamaw formation of the Carolinas. 
Loealitie ;:: : Pliocene stations 13. 1-L 15. 18. 19. 23, 25. 
Florida Gt"ol. Surve y Cat. No. S-2088. 

G U TT U LI:'\A PCLC HELL-\ d'Orbi !!nY 

Plate -L fi gure 12 

Gut.tulilla Jlltl ch e lla trOrhigny. in De Ia Sagra. Hi,;t. Fi s. Pol. Nat. Cuba, Forams., 
1839. p. 129, pl. 2. fi gs. -1·6. 

Polpnor[Jhillrt [JUlch e llrt Cu,-hman. Carneg ie lmt.. \Va shin gton. Pub!. 311. 1922. p. 33, 
pl. -~ . fi gs. 7, 8. 

Guttulillrt [Hrlchella Cu ,-Lman. U . S. Nat. l\Iu ,-. Prot·., Yo!. 77, ~\rt. 6, 1930. p. 33, pl. 5, 
fi gs. 7a-c. 

T e s t elongate, fu ;; iform, somewhat comJHPssed, Loth ends acute. 
initial c tul occas ionally having: a ,-hort spine : sutures di stinct, only 
>'lightly d e pressed ; chamb er s fpw, ornament e d by distinct longitudinal 

costae which run unbrok e n the entire l ength of the test; aperture pro­
tlucc d , radiate. 

L e ngth 0.78 millime ter. 
This s p ec ie >< wa >< originall~- describe d by d'Orbigny and later r e­

portc cl by Cushman from th e Tortugas r e gion. It is one of the pret­
tiest foraminife ra occurring in the Pliocene . It is apparently charae­
le ri stic of the warm, shallow waters of the \Vest Indian region. It s 
occurre nce in the Plioce n e exte nds it s verti cal range considerably, and 
furth e r indicates the close conne ction b e tween the Pliocene and r ecent 

fauna s of these r e gion s. It is very rare . 

Localities : Plioce n e stations 18 and 20. 
Florida G e ol. Survey Cat. No. S-2089. 

GUTTULINA PROllLEMA d ' OrbiJ:ny 

Polymorphiua ( Guttulittrt ) problema trOrhi ~ ny , Ann. Sci. Nat. , Yol. 7, 1826, p. 266, 
No. H. 

Specime n s which seem to b e ide ntical with d'Orbip:ny's figures oceur 
Yery rarely in hoth the Ple istocen e and Plioecne of Florida. 

Loc a 1 it ie s: Ple istoce n e stations 4 ami 10; Pliocene stat ions 13, 14, 

17, 18 aJHl 25. 
Florida Geol. Survt"Y Cat. No. S-2090. 
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Genus GLOBULINA d'Orbigny, 1826 
GLOBULINA GIBBA d' Orbigny 

Globulina gibba, Ann. Sci. Nat., vol. 7, 1326, p. 266, No. 10; Model es l\"o. 63. 
Globulina gibba Cushman and Ozawa, U. S. Nat. Mus. Proc., vol. 77, Art. 6, 1930, p. 

60, pl. 16, fi gs. 1-4. 
Polymorphina gibba Cushman, U. S. Geol. Survey, Bull. 676, 1918, p. 10, pl. 2, fig. 4. 

There are only a few, rather large, smooth, globular forms from the 
typical Caloosahatchee which may be r eferred to this species. The y 
are easily distinguished from the following species by the smooth pol­
ished surface of the test. 

Locality : Pliocene station 18. 
Florida Geol. Survey Cat. No. S-2093. 

GLOBULINA INAEQUALIS REUSS var. CA RIBAEA d'Orbi !:nY 

Plate 7, figure 12 
Globulina caribaea d'Orbigny, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, Forums., vol. 

G, 1840, p. 130, pl. 2, fig s. 7, 8. 
Polymorphina lactea Cushman, Ca rnegie In st., Washin gton, Pub I. 311 , 1 '!22 , p . :H. 

pl. 4, fig s. 10, 11. 
Globnlina inaeqnalis Reuss va r. caribaea Cushman and Ozawa, U.S. Na t. Mus. Proc., 

vol. 77, Art. 6, 1930, p. 75, pl. 18, fi gs. 5, 6. 

This is one of the most p er sistent species, occurring in the typical 
Caloosahatchee, the "Nashua" equivalent of the Caloosahatchee, and 
the Waccamaw formation. It also occurs at certain of the Ple istoce ne 
localities. It is r eadily recognizerl by its sub-globular, slightly com­
pressed shape and rough ened test wall. 

Length 0.58 millimeter. 
Localities : Pleistocene sta tion 10 ; Plioce ne stations 13, 14, 15, 18-23. 
Florida Geol. Survey Cat. No. S-2094. 

Genus PSEUDOPOLYMORPHINA Cushman and Ozaw~, 1928 
PSEUDOPOLYlllORPHINA RUTILA <Cushman) 

Plate 4, figur e 13 
Polymorphina regina H. B. Brady, Parker and Jones, var. rutila Cushman, lJ. S. 

Geol. Survey Prof. Paper 133, 1923, p. 34, pl. 5, figs. 7, 8. 
Pseudopolymorphina rut ila Cushman and Ozawa, U. S. Nat. Mu s. Pro~ .• vol. 77, Art. 

6, 1930, p. 100, pl. 26, fi gs. 3a, b. 

Test elongate, somewhat fusiform, flatte ned; chambers somewhat 
inflated; sutures distinct, but slightly depressed; wall ornamented by 
few, rather h eavy costae which are continuous the length of the test; 
the initial portion of the test often with a short spine ; aperture som e­
what produced, radiate. 

Length 0.96 millime ter. 
A few specimens were found in the Plioce ne deposits along the 

Caloosahatchee River. With it occur form s which are assig ne d to 
Guttulina pulch ella ( d 'O rbi gny I . P. ruti la i s m ore ('Otnpre>'5erl and 
has fewer but more prominent longitudinal costae than G. pulchella. 

Localities : Pliocene stations 18 and 20. 
F lorida Geol. Survey Cat. No . S-2095. 
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Genus SIGi\IOl\IORPHI!'i.A Ct! :'hman and Ozawa, 1928 
SJGl\101\IORPHJNA U XO U LOSA (Tcrqucm) 

T ext fi gures 1-3 
.Polymorphirw amygdnloides T erqucm \ not R cu:<::) i\lem. Sor. Ceo!. France, :;er. 3, 

vol. 1, 1878, p. 39, pl. 3 18) . fi gs. 22.25 I not 23, 2-1. 26-30). 
Polymorph inn undulosa T crqucm, :\Iem. So.-. Gcol. France. ser. 3, vol. l , 18i8, p. 41, 

pl. 3 (8) , fi gs. 35 a , b, I not 36) . 
Si~momorphinn unclulosn Cushman and Ozawa, Pror., U. S. Nat. 'i\Ius., vol. 77, Art. 

6. 1930, p. 131, pl. 3-l. fig. 4, 5. 

One sp ecime n r eferre d to this species was found in the Caloosa­
hatchee marl at the Shell Creek locality. It is very near S. semitecta 
(R eu ss) var. terquemiana (Fornasini ) r eported from the \Vaccamaw 
formation. It diffe r s from that species howe,·er, in that each preced­
ing chan1ber is much furthe r r emoYed from the base and does not 
·exte nd down to the base as in that sp ecies. 

It is not surprising to find this fossil in the Caloosahatch ee marl as 
Cushman and Ozawa r e port it in r ecent deposits from the Dry Tortugas, 
Fla. (in 18 fathoms) . 

Locality: Pliocen e statio n 18. 
Florida GeoL Survey Cat. No. S-215-!. 

1. 3 
FIG. l. S igmomorphina scmitecta \Reu:<s) var. terquemiana (Fornasini) from 

Waccamaw formation. 
FIGS. 2, 3. S igmomorphina undul osa I T crqueml from Caloosahat rhcc marl, show­

ing gen eral plan and fistulose tubes (opposite sides of same specimen) X 35. 

Family NONIONID.-\E 
Genus NONION Montfort, 1808 

NONJON GLABRELLA Cushman 
Non ion glabrelln C u shma n, Florida Geol. Surny. Bull. 4. 1930, p. 38, pl. 6, fi gs. 6a, b. 

A singl e sp ecime n from the Caloosahatch ee marl along the Caloosa· 
h a tch ee Rive r , seem s ide ntical with this sp ecies described b y Cushman 
from the Miocen e of Florida. The highly p olish ed surface of the test 
is the smne as n o te d by Cushman in the l\Iiorene specimens. 

A ve r y f e w specimens wer e also recorded from the \Vaccamaw for­
mation. 

Localities : Pliocen e stations 13, 1-l and 18 . 
F lorida Geol. Survey Cat. No. S-2096. 
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l\Ol\10:\" PO,!PILIOIDES <Fichtcl nnd ~ lull) 

Plat e G. fi gu re 2 
"Nautilus melo" SolJani, T es t:weof! raphia , vo l. 2, 1/'JH. p . :lH. pl. ll . fig,; . zz. , \ . B. C. 
N autilus pc mpiloides Ficht e l and :\loll. T e;; t. l\Ii .. r..] 79H. p. :11 . pl. 2. Iii!"· a-•·· 
Nonionirwdepressula Cushman, C. S. Ceo !. Survey. Bull. (,7(,_ J'Jlll. p . l'J. pl. l. fif! . 6. 
Nonien pompilioides Cushman. L. S. :\a t. i\lu ,; .. Bull. ]()I. pt. 7.] 'J:lO. p . -L pl. I. fii! ~ -

7-ll ; pl. 2, fi gs. 1-2. 

The Florida specime n s arc vc r~- ncar fii!ut-cs i!in·n for ."\' . pom­
pilioides in the r ecent faun as. It occurs o nly ;; parini!IY in I lw Plioce n e 
of Florida and also in the Talbot fo rmati o n o f :\larvland . 

Localities : Pleistocene station 1 ; PliocPtH" s tati on,; ]Band 19. 
Florida Gcol. Survc~- Cat. 1\o. S-2097. 

l\"0:\10:\ GHATELO C PI <d ' OrhiJ<ny) 

Plate 7, fi gure s 7, 8 
Nerzienina grateloupi J ' Orbi gny, in D e Ia Sagra. Hi ,- t. Fi s. Pol. N at. C u ;_,a, Foram s., 

1839, p. 46, pl. 6, fig s. 6, I. 
Nonionirw grateloupi Cushman, Carn eg ie r, ,- t. , \\7 :.,. hi11 g ton , Publ. :311 , 1922. p. 55, 

pl. 9, fig s. 7, 8. 
Nonien grateloupi Cushma n, F lorida Geo l. Survey, Bull. .f .• ]'J :lO , Jll"'· :lo. 3 ~ . pl. 6, 

fi gs. l-3. 

Test small , nearly bilate rally sy mm e tri cal , in front vic"· th e ;; id es 
of the chambers nearl y pat·a llc l, 9-12 chamh e t·s in th e last fon11 e d coil, 
gradu ally increasing in lc n!-(th as adde<l; p er iphery hroadl~- r o utHk<l: 
sutures slightly depressed , di st i net ; wa 11 smooth , fi n c I y putwt a tc: cham­
bers of the initial co ils partly vi sible ; apPrturc ;;mall , at th e ba :::e of 
the last form ed chamber. 

Length 0.29 millimeter ( Plci stoc<· n e I to O.S8 millinH'fl't· I P li ocene). 
N. grateloupi occurs in both th e Plei s to ce n e atul Plioct•ne of Florida. 

The specimens from the Plioce-ne are mu ch larl!cr ant] h<'t tc r tl evPlope<l 
than those of the Pleistocen e. However , th e major f e atures arc th e 
same. 

Some of the larger spec ime n s from the Pliocene approach N. pi::.ar­
rensis B erry. The rou ghness ahout th e umbilicus whi c h see m s char­
acteristic of this spec ies wa s not observed. As these lar(!e r sp ec ime n ,; 
grade through other s into the typ ical IV. gratl'loupi, all are a ssif!:tWd to 
this species. 

Localities : Pleistoce ne stations 4, 6, 10 ; PI ioce n e ;; t a tions 18. 19, 
20, 23 and 25. 

Florida Geol. Survey Cat. No. S-2098. 

Gen us NONIONELLA Cushman, 1926 
NONIONELLA PSEUDO-AURIS n . s p . 

Plate 5, figures 4, 5 

T est small , subtrochoi<l , the final volution coinposed of 7-8 cham­
hers; p eriphery rounued; sutures rathe r indi stinct b e twee n the initial 
chambers of th e final whorl, b ecoming more pronouncecl b e twee n the 
final chambers in thi s " ·horl , ve- r y slip:htly r ecurvc d ; the last ('hamlwr 
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produced into a di stinct lobe on the ventral side which completely 
fills the umbili cu s; wall fin e ly p erforate aperture low, elongate. 

L e n g th 0.32 millimeter. \'i/idth 0.22 millimeter. 
Type from Station 21, Florida Gcol. Survey Cat. No. S-2099. 
While ve ry n ear iV. a11ris d"Orbigny, this species differ s in having 

fe we r chambers, slightly differ ent form and less distinct sutures. It is 
very near the form fi gured by Cushman from Queen Charlotte Sound, 
Briti sh Columbia, as IV. a11ris. 

It i s a very rare sp ec ies in the Caloosahatchec marl. 
Locality: Pliocen e station 21. 
Florida G eol. Survey Cat. No. S-2099. 

Genus ELPHIDIU!\1 l\Iontfort , 1808 
ELPHIDiuM FIMBRIATuLuM (C ushman) 

Plate 4, figure 7 
Elphidium fimbriat.ulum Cushman, U. S. Gcol. Surycy, Bull. 676, 1918, p. 20. pl. 8, 

fi g. 5. 
Elphidiwn advenum Cu shman, F lorida Geol. SnrY eY. Rull. 4, 1930, pps. 40·-11 , pl. 7. 

fig s. 7a, b. I not Elphidium advenum Cmhman. 19::!2\. 

T est of m e dium size fo r the genus, strongly compressed, peripher y 
acute, with a narrow carina in moi't sp ecimens, but apparently lacking 
in a fe w, slightly lobate initially, but b ecoming more so in the final 
chamber s; umbili cal r egion depresse d, with generally a central small 
boss of clear sh ell material which however does not project out b eyond 
the gen eral contour of th e- test: chambers distinct, very narrow at the 
umbilicu s, gt·adually incrcasinf!; in size as they approach the periphery, 
slightly r ecurve d , about 12 in the final volution : sutures markedly 
<le pressed so that the- chamber s stand up as rai sed equally sloped ridges 
in h e tween, rctral processes, short, ahout as widP as the initial portion 
of the chamber , distinct, 12 to 15 in number: wall smooth, opaque, 
ve r y finel y p e rforate; aperture composed of n seriPs of small rounded 
pores at the base of the apertural face . 

Diame te r 0.44 millime ter. Thickness 0.12 millimeter. 
This is one of th e most common and characteristic sp ecies of the 

Caloosaha tchee. It i s rarer in the Waccamaw. Its range in Florida is 
from Miocene to Pliocen e; in the Pleistocene it is r e placed by the 
varie ty advr>num d escr ibe tl b elow. 

Localities : Plioce n e stations 13, 14, 18 and 19. 
Florida Geol. Survey Cat. No. S-2100. 

ELPI-IID!Ul\1 FI~1BRIATU LUM (Cushman) var. ADVENUM (Cush man) 

Plate 4, fi gure 6 
Polystome lla ad ve na Cu,hman. Carn eg ie Inst.. Wa,hin~ton , Pub\. 3ll , 1922. p . 56, 

pl. 9, fi gs. 11, 12; Puhl. :H2. 192·L p . 4H; Puhl. 3H. 1926, p. BO. 
Elphidium ad venurn Cu shman, C . S. Na t. Mu s., llull. 101, pl. 7. 1930. p . ~~. pl. 10, 

fi gs . 1·2. 
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The varie ty diiTcrin~ from the typical mainly in th e ;;;hape of the 
chambers which are mot·c flaring ns they approac h th e p c t·iphe r y and 
not as di stinctly ridged a s in the typical; the r c tral proce;;;;;cs arc also 
of slightly different shape. 

Diameter 0.41 millimeter. 
It is apparent on detailed study that the E. adve111un of Cushman 

from the r ecent deposits of the \Vest Indian are a shoul1l h e made a 
variety of the Florida Pliocene E. fimbriatulum. The genc t·al s imilar­
ity between the Miocene, Pliocene, Pleis tocene a111l recent: forms r e­
ferred to these two types is striking, and at first it was believed they 
should h e referred to only one species; hut the chamher ;;;hapc serves 
to differentiate them into two typ es : E. fimuri(ltulum , slightl y small in 
size, with ridged, about equally slope d almost co,; tae-like shaped 
ch ambers confined to the Miocen e and Plioce ne, and E. fimbriatulum 
var. adve11um, ranging from Ple istocen e to r ecent, with n1nch 1110re 
flarin g, rather flat or gently rounded chambers, which aJT ~Xcnerally 

more greatly recurvcd on the ante rior s ide than on tlH' po,; terior. 
Localities: Pleistocene stations 4, 5, 6 and 10. 
Florida Gcol. Survey Cat. No. S-2101.. 

ELPHIDJU~I DISCOIDALE (cl'Orhig-ny) 

Polystom ella di.~coidalis d 'Orhigny, in De Ia Sa gra , Hi,-t. 1-"i ,-. l'ol. Nat. Cuba, Fo,·ams., 
1839, p. 56, pl. 6, fi gs. 23, 24. 

Polystomella discoidalis Cushman, Ca rneg ie In st. \V a shin!!lon. Pull I. :1 11, 1922, p. :>6, 
pl. 10, figs. 3, 4. 

Elphidium di.,coidale Cushman, U. S. N at. Mu s., Bull. ] <H, pt. 7, 19:l0, pp . 22. 2:1. pl. 
8, fi gs. 8., 9. 

Elphidium discoidale Cushman and Cole, Co ntr. Cushman Lah. FoJ·,IIn. Re,., vol. 6, 
pt. -1, 1930, p. 97, pl. 13, figs. lOa, h . 

Test of medium size for the genus, p eriphery suhacutc, s iflcs convex 
in peripheral view rising to a high point at the umbili cu s; marl!in 
slightly lobate; umbilical regions with a lar~Xc romHie1l boss which 
projects rather strongly b eyond the general outline of the test; cham­
hers rather numerous, about 14 in the las t formc(l whorl, distinct ; 
mtm·es slightly de pressed, marked by rather short r e tral processes 
about 12 in number; wall smooth, transpare nt, di s tinc tly p erforate; 
umbos with rather coarse tubules; aperture composed of small, 
rounded pores at the base of the apertural face. 

Diam eter 0.44 millime ter. Thickness 0.35 millimeteJ". 
Localities : Ple istocene station 1; Plioce n e s tations 18 and 21. 
Florida Gcol. Survey Cat. No. S-2102. 

ELPHIDIUM GUNTERI, n. sp . 

Plate 4, figures 9, 10 

Test of medium size for the genus, margin e ntire, broadly rounderl, 
sides sli ghtly convex in p eripheral view, umbili cal r el!ion with a ~!roup 
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of irregular, sli~J:htl~- rai sed are as of clear sh ell material: chambers 
dis tinct , not inflat ed , ave raging about 1-l in the last volution; sutures 
not d e pressed , marke d by slightly rai 3ed , r ectan gular shaperl r en·al 
processes whi ch at the base of the chambers tend to fuse toge ther: wall 
smooth, ~hiny , di s tinctly anrl rathe r coarsely perforate; aperture com­
posed of several round e d openings at th e base of the apertural face. 

Diame ter 0.-l .. lmillimctc r. Thi cknes::; 0.26 millimeter. 
T~· pe from Station 21, Orange City, Florida lPliocenc). 
Florida Gcol. Sm·vcy Cat. No. S-2103. 
Thi s is probahly the same form that Cushman referrc tl to Poly­

stomella craticulata var. in his Pliocene paper. It is very common in 
the "Nashua·· e quivalent of th e Caloosahatchee marl in Florida. It 
is found rarel~- in th e typi cal Caloosahatchcc marl and in the \Yacca­
maw formation of the Carolinas. 

Thi s form is Pvidently closely related to seYeral of the r ecent spec ies 
of Elphidium. From E. la11i t> ri , it rlifre r s in its lesser number of cham­
b ers, more broadly rounde d p e riphe ry, anrl the irregular raised areas 
of sh ell material in,:;tc arl of a single umbilical knob; from E. craticu­
latum in its smaller 1\UIHber of chambers. smaller umbilical area and 
diffc rPnt arrangeme nt of th e bridgings. E. discoidale differ s from 
E. {;llllteri by it,:; slightly lobat e m;ugin, it s sub-acute p eriphery and 
d ifl'e r e n t sha p e el r e tral processes. 

Thi s s p ec il'~ i,:; Hamed in honor of ~Ir. Herman Gunter, State Geol­
ogist of Florida , whose h e lp marle the publication of thi s paper poss ible. 

Localities : Pliocene s tations 14, 21 , 22. and 23. 
Florida Gr'ol. Survey Cat. No. S-2103. 

ELPHIDIUM INCERTU M (Williamson) 

Plate 4, fi gure 8 
Polntomella umbilicatula YaL iucerta Williamson. R ec. Foram. Creal Britain. 1858. 

·· p. -14, pI. 3, fi gs. 82, 82a. . 
Polystonwlla striatopuuctata Cushman I not Fichtcl anti l\loll) , U. S. Ceo!. SurYey, 

13nll. 67ti, 1918, p. 19, pl. 8. fi~. 4. 
Elpl!idi1tm iucertum Cushman, U.S. Nat. !\Ins., 13ull. 10-1. 1930, pp. 18-20, pl. 7, fi gs . 

4-9; Florida Ceo!. Survey, Bull. 4, 1930, pps. 39, -10, pl. 7, fil,! s. 2a, h. 

Test nautiloid, compressed, the sides n early parallel in end view, 
p e riph e ry broadly rounde d, lobate, especially in the final 3 or 4 cham­
h e r s ( th e dcl!ree of lobation ofte n de p e nding on the al!e and size of 
th e sp ec imen), umbilical r egion slightly depresse d, sometimes with a 
slig:ht knob or irrel!ularities due to the e ndinl! of the slit-like sutures; 
about 9-10 chambers comprising the la st volution; sutures di stinct. 
plainly marke d by th e ope nings which arc in a s ing:le row, r e tral proc­
esses f e w, di st inc t , the inne r ends of the sutures slit-like; shell wall 
opaque, aperture a series of pores at the base of the apertural fa ce with 
o ccasionally secondary pores sca tt e re cl OYer the entire fa ce. 
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Diameter 0.61 millimete r. Thickness 0 .20 millime ter. 
Cushman records this species as only occurrinl! in the d eep e r , colder 

waters of the Atlantic, north of Hatteras. It o ccurs in the Pliocene, 
however, associated with a shallow, warm-wat~r fauna. It i s also an 
abundant species in the Pleistocene as far north a,: tlw Simmons Bluff 
locality. It can scarcely b e mistaken, b ecause of the characte r of the 
inner ends of the sutures to form slit-like d e pressions. Since Ple isto­
cene times, it has evidently adapted itself to a diffe re nt mode of e nviron­
ment. This change was taking place durinl! PlPistocc ne time, as this 
species is one of the prolific forms in the Pleistocene d e posits which 
were evidently deposited in much coole r wate r than that of the Pliocene 
period. 

Localities : Pleistocene stations 1 to 12 ; Pliocene s tatio n s 13, 16 
to 23 and 25. 

Florida Geol. Survey Cat. No. S-2104. 

ELPHIDI U J\1 LA!'iiERI < d 'Orbign~· > 

Polystomella lanieri d'Orbigny. in D e Ia Sagra, Hist. Fi ,- . P ol. Nat. C uba, Forams., 
1839, p. 54, pl. 7, figs. 12, 13. 

Elphiclium lanieri Cushman, U.S. Nat. Mu s., Bull. 10- ~. pl. 7, 19:)(), p. 23, pl. 9, fig. 7. 

A few individuals r eferre d to this sp ecies, occur in the ty pical 
Caloosahatch ec and the " Nashua" equivalent. 

Locality: Pliocene station 18. 
Florida Geol. Survey Cat. No. S-2105. 

ELPHID!U i\1 POEY ANUl\1 <d'Orb:gn y) 

Polystomella poeyana tl'Orhigny, in De Ia Sap;ra. Hi st. Fi s. Pol. N at. Cuba, For:um:., 
1839, p. 55, pl. 6, fi gs. 25, 26. 

Polyslomella poeyana Cushman, Carnegie lnst., W a !'hin p; ton, Pnhl. 3ll, 1922, p. 55, 
pl. 9, figs. 9, 10. 

Elphiclium poeyanum Cushma n, U. S. N at. Mus., Bull. 10 I, pt. 7, 1930. pp. 25-26, 
pl. 10, figs. 4, 5; Florida Geol. Survey, Bull. 4, 1930, p . 39. pl. 7, fi gs. 3, 4. 

Test of small size for the genus, composed of 10-12 chambers in the 
final volution, compressed, slightly umbilicate , JWriphery broadly 
rounded; p eripheral margin only slightly lobate; sutures distinct, 
slightly depressed, r e tral processes short, broa d , about 15 in number; 
wall thin, smooth, tran slucent, finely p e rforate; aperture a series of 
round small pores at the b ase of the a p ertural face. 

This species, with E. incertum, is one of the connnonest fonns in 
both the Pliocene and Ple istocen e of Florida. It can easily b e r e cog­
nized from that sp ecies b y its smaller size, more r o nnrle rl outline and 
different arrangem ent of retral processes. 

Localities: Pleistocen e station s 4, 5, 6 , 10, a nd 11 ; Plioce n e stations 
13, 14, 15, 16, 18, 21, 22, 23 and 25. 

F lorida Geol. Survey Cat. No. S-2106. 
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E LPHIDIUM SAGRUM (d'Orbilrny ) 

Plate -l, fi gure 5 

Polystom ella sagra d 'Orbigny, in D e In Sagra , Hi:: t. Fis. Pol. Nat . Cuba. Forams., 
1839, p . 55, pl. 6, fi gs. 19, 20. 

Elphidium sagrum Cu shman, U . S. Nat. i\Iu:;., Bull. 10-1, 1930, p. 2-1 , pl. 9, fi g;: . 5-6; 
Florida Geol. Surv ey. Bull. -1, 1930, p. -! 0. pl. 7. fi gs. 6a, b. 

T est of m e dium size for the genus, p eriphery broadly rounded, not 
lobate, except some sp ecimen!' haYe the final chamber slightly inflated; 
sides convex , thP t est ofte n appearing roughly spherical ; umbilical 
r egion fl a tte n e d rathe r than depressed: chamber s fairly distinct, except 
in adults whe r P the r e tral processes form su ch h eavy ridges that the 
initial chamber s are concealed: sutures only depressed in the final 
2 or 3 chambe r s : marked by r etral processes which form distinct 
ridges or w elts; apertnral face ver~· narrow, apertures a row of small 
pores at the base of the apertural face. 

Diame te r 0.48 millimeter. 
This i s a ve r y charac te ri stic sp ecies, which occurs rather comlllonly 

in the Caloosahatchee and Fort Thompson formations, and much lllore 
sparingly in the Ple istoce n e deposits. A few sp ecimen s also have been 
found in the 'V aceamaw. It is easily recognized by its raised retral 
processes. 

Localities : Ple istocen e station ;;; 6, 11 and 12 ; Pliocene stations 13, 
14-, 15, 18, 21 and 22. 

Florida G eol. Survey Cat. No. S-2107. 

Family PENEROPLIDAE 

Subfamily Spirolininae 
Genu s PENEROPLIS Montfort , 1808 

PENEROPLIS PROTEUS d'Orb igny 

P e1w ro plis pr ot.ea (I'Orhi gny. in D e Ia Sagra , Hi ;: t. F i::. Pol. Nat. Cuba , For:.11n s., 1839, 
p . 60 , pl. 7, fi gs. 7-11. 

Peneroplis pertusu.s Cw-hman I not For;;kal l, li. S. Geol. Survey, Bull. 676, 1918, 
p. 26, pl. 8, fi g. I. 

P en ero,lis pro t f! u .~ Cu shman. U . S. Nat. l\Im .. llnll. 10-1. pt. 7. 1930, p. 37, pl. 13 , 
fi gs. 1-17. 

T es t plano-spirally coiled , the earlier portion closely coiled and 
comple te involute, late r portion not entirely embracing, r ather flar­
ing; about 12 chambe r s com prise the final coils ; sutures di stinct, 
d epressed; wall smooth, thick , rather shiny; apertures a row of pores 
along the m e dian line of the apertural face. 

L e np:th 0 .41 millim e ter . Width 0.29 millimeter. 
This common W est Indian sp ecies occurs but rarely in deposits of 

Caloosahatch ec a:re at Shell Creek and along the Caloosahatchee 
Rive r. The Florida sp ecimen s r esemble fi gures given by Cushman 
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of specime ns from Bermuda and from San Juan I-Iarhor, Porto Rico. 
(See U.S. Nat. Mus., Bull. 104, pt. 7, 1930, pl. 13, fi:.rs . 7 , 8 l. 

Localities : Pliocene stations 17 and 18. 
Florida Geol. Survey Cat. No. S-2108. 

Subfamily Archaiasinae 
Genus ARCIIAIAS Montfort, 1808 

ARCHAIAS AKG U LATUS (Fichtcl and Moll) 

Plate 5, figures 2, 3 
Nautilus angulatus Fichtel :uull\loll, Test. Micr., 180:-1, p. 112. pl. 21. 
Orbiculinu nduncu Cushman, U. S. Geol. Survey, Bull. 676. 191B, p . 27, pl. 7, fi g. 2. 
Archnias angulntus Cushman, U.S. Nat. Mus., Bull. 10'~. pt. 7, 1930, pp. -~6-.n. pl. 16. 

figs. 1-3; pl. 17, figs. 3-5. 

"Test compressed, the early portion closely coiled, late r b ecoming 
1nore or less complanate or even circular, p e riphe ry truncate; e arly 
chambers simple, later ones divided into a series of chambe rle t s by 
partitions generally at right angles to the p e riphe ry, distinc t , clon:.rate, 
low; sutures distinct, depressed; wall impe rforate; aperture in the 
early stages, as in Peneroplis, a narrow slit, the n a series of pores. one 
to each chamberlet, in a slight depression in the m e dian line of the 
peripheral face." 

Diameter 0.67 to 1.16 millime ter s. 
This is one of the r estricte d species apparently confmecl to the 

Caloosahatchee marl along the Caloosahatch ee Rive r and S h ell Creek. 
It is exactly like recent specime n s from the south coast of Floricla in 
n1y collection, and fit s Cushman's r ecent d escription so w ell that we 
have quoted the largest part of it. 

Localities : Pliocene stations 17 and 18. 
Florida Geol. Survey Cat. No. S-2109. 

Subfamilv Orbitolitinac 
Genus SORITES E hre nbe rg, 1838 
SORITES MARGINALIS (Lamar<·l<) 

Plate 5, figure 10 
Orbulites n111rginalis I Lamarck ), Syst. r\nim. sans Vc t·t. , vol. 2, 1Bl6. p. 196. No. l. 
Orbitnlites lllftrginalis H. B. Brady, R ept. Voy. Challcn~er, Zoo., vo l. 9. lBlH. p. ~J.I, 

pl. 15, fi gs. 1-5. 
Orbitolites nwrginalis Cu shman, U.S. Geol. Survey, Bull. o7o. 191 B, p . 27. 
Sorites nwrginalis Cushman, U. S. Nat. Mus., llull. 10-~, pt. 7, ] 930, pp. -~9-:l O, pl. I ll. 

fi gs. l -4. 

Test r elatively large, thin, ver y compressed , flat , c ircular in out­
line in the adult, the entire test compose d of a s in:..de layer of cham­
b ers, each with a single layer of chambe rle ts throu1!hout, e arly cham­
h ers in a spiral , later exte JHling back, finall y m eet in1! and in most of 
the ch amber s forming annuli ; aperture a sin~le r ow of p ores along 
the p eripher y of the test. 

Adu1t diame ter 2.18 millime te r s. 
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A f e w specime ns we re found in the Caloosahatchee m arl from the 
Shell Creek and Caloosahat eh ee River localitie ~. It is comparatively 
rare, probably b ecause o f it ~ relatively fragile test which could easily 
h e broke n and d estroYe d. 

In the r ecent faunas this sp ecies is characteristic of warm, sh allow 
water. It is a rathe r common species in the recent \Vest Indian fauna, 
wher e it occurs in an average water de pth of about 42 feet with a fine 
sand a s hottmn nwterial. 

Localities : Pliocen e station s 17. 18 and 19. 
Florida Gcol. Surve,- Cat. No. S-2ll0. 

Famih- B ULil\IINIDAE 
Subfamilv Turrilininae 

Genus ll ULll\IINELLA Cushman, 1911 

H U Lil\IINELLA E LEGAl'\TISSii\IA <d'Orbi!!nY) 

P late 2, fi gure 8 

Bulimina elegantissima ,!'Orbigny, Yoy. Amer. l\Ieri•l. F orams., vol. 5, i\o. 5, 1839, 
p. 51. pl. 7, fip. 13, 1-L 

Brtliminella elewmtissinw. Cu ;;lnnan. Florida Geol. SurYey, llull. 4, 1930, p . .!2, pl. 8, 
figs. 2, 3. 

This sp ecies is relatively abundant in the Pleistocene of Florida 
and rare in the Pliocen e except in the " Nashua'" where it i ~ r elatively 
abundant. It is easilv overlook ed o n account of it s sm all ~ize. It 
seem s to b e typical in every way with recent specimens referred to 
this sp ecies. 

Localities : Ple istocen e sta tions 4, 6 ami 10: Pliocene stations 18, 
19, 21, 22 all(l 23. 

Florida Geol. StH V<'Y Cat. No. S-2lll. 

Ge nu s BULIMINA .!"Orbigny, 1826 
BUL!l\IINA l\IARGI NATA d"OrbiJ!ny 

Bulimina nwrginata ,rOt·hi gny. Ann. Sei. Nat.. yoJ. 7, 1826, p. 269, No. -1. pl. 12, fi gs. 
10-12. 

Bulimina ""'rginrtta Cw:hman. lJ. S. Nat. Mus .. llull. 10-1. pt. 3. 1922, pp. 91-93, vi. 
21, fi gs . .!. 5. 

A very few sp ecime n s of this b eautiful species were found at Sta. 
2 1. The dis tinc t ch a mlw r f", which are cut deeply under the b ase, with 
the basal marl! in ht·oken into small teeth, m ake it easily r ecol!nize•.l. 

Locality: Plioce n e s tatio n 21. 
Florida Gf'ol. Surv!'v Ca t. No. S-2ll2. 

BULIMINA sp. 

Plate 5, figure 13 

This form is somewha t similar to B. a.fJi11is d'Orbigny. Only one 
sp ecimen wa i" found in tlw Caloosahatchce marl on the Caloosah atch ee 
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River. A single sp ecime n of thi s same species wa s found 111 the 
Waccamaw formation. 

Length 0.29 millimeter. 
Localities : Pliocene sta tions 16 ami 18. 
Florida Geol. Survey Cat. No. S-21 1:3. 

Genus ENTOSOLENIA Ehrenberg, 18·18 
ENTOSOLENIA LuCIDA (Wi lliamson) 

Plate 7, figure s 5. 6 
Entosolenia nwrginatn Walker and Boys, var. Lucida William son, Rcc. Foram. Great 

Britain, 1858, p. 10, pl. 1, fig s. 22, 23. 

T est small, compressed slightly, shape variable, ~encrally some­
what pyriform, marginal portion and central area clear and trans­
lucent, an opaque band b e tween; wall smooth; ape rture ft ssurine. 

Length 0.25 millimeter. 
This species has been found in both the Plioce ne and Pleistocen~ 

of Florida. It occurs also in the Talbot formation of :Maryland. lt 
is a very rare species and hard to distinguish on account of its small 
stze. 

Localiti es : Pleistocen e stations 1, 2, 6 , and 10; Pliocene s tation 20. 
Florida Geol. Survey Cat. No. S-2114. 

Genus VIRGULINA <l'Orbigny, 1826 
VIRGULINA PU~CTATA d'Orhigny 

Plate 6, figure H 
Virgulina punctatn d'Orbigny, in De Ia Sagra, Hi't. Fi s. Pol. Nat. Cuba, Forams., 

1839, p . 139, pl. 1, fig s. 35, 36. 
Virgulinrz punctata Cushman, Carnegie Jn st.. Wa shington , Puhl. :ni. 1922, p. 31, pl. 3, 

fig. 9; Floriua Geol. Survey, Bu ll. 4, 1930, pp. 'H--15, pl. H, fi:.: s. 7a, h. 

T es t minute, elongate, widest just b e low the a pertural end, a p e r· 
tural end less pointed than the initial e nd; axis of tes t slightly twist e d; 
sutures oblique, but slightly d e pressed; tri!'erial portion small; 
biserial chambers slightly inflated, ra thcr num c t·ous; wall finely 
punctate, smooth; aperture clon~ate. 

Length 0.44 millimeter. 
This small form occurs in both the \Vaccamaw atul Caloosahatchec 

marl. It is very small aJHl easily ove rlooked . 
Localities : Pliocene stations 15, 16, 18, 19, atul 20. 
Florida Geol. Survey Cat. No. S-2115 . 

Genus BOLIVINA <l ' Orbig ny, 1839 
BOLIVINA OONIEZI Cushman and \Vickcndcn 

Plate 6, figure s 3, 4 
Bolivina donie::;i Cushman a111l Wicken<lcn, U.S. Nat. l\llus. Pro<"., vol. iS, 1929, p. 9, 

pl. 4-, fig s. 3a, h. 

Numerous specim en s which sce1n to agree with the species de­
scribed by Cushman an(l \Vickende n from th e W est coast of South 
America are found in the Plei stocene of Florida. 
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Localitic!': Plei,-tocene ,-: tatio n;. 3. -L 5 and 10; Pliocene stations 
14 and 23. 

Florida Geol. Survey Cat. No. S-2116. 

BOLIYIKA PLICATELLA Cushman 

Bolivi11a plicntelln Cu ,;hmau, Florida Ceo!. Surwy, Bull. -l, 1930. p. 46. pl. 8. figs. 
lOa, b . 

_-\ ve ry few sp ecime n s from the typica l Caloosahatchee along the 
Caloosahatch ee Rive r a nd from the \Ltccamaw seem to be identical 
with the form d escribed by Cushma n from the Miocene of Florida. 

The surface ornamentation of the tes t ;;;eem s characteri stic. The 
last two ch ambe r s arc not covered. The two main longitudinal ridges, 
with the connecting, secondary, tran;;;ver :::e ribs are nicely developed 
on the Pliocen e sp ecime n;;. 

Localities : Pliocene s tation s 1-1- and 18. 
Florida Geol. Survey Cat. No. S-2117. 

BOLIVIKA P U L CHELLA d'Orbigny Ynr. PIUMITIVA Cushman 

Plate 2, figure 10 

Boli vi11a pulch e lla t!'Orbigny Yar. [lrimitiz:a Cu,;hman. Florida Geol. Survey, Bull. 
4, 1930, p. '17, pl. 8. figs. 12a, b. 

The variety diffe r s from the typical in having fewer biserial cham­
ben;, ave raging two to four, the major p ortion of the test made of 
triserial chambers; wall coarsely p erforat e. 

Length 0.4 7 millime t e r. 
V c r y rare in the typical Caloosahatchce marl. 
Locality: Pliocene station 18. 
Florifla Geol. Survey Cat. No. S-2118. 

BOLIVINA STRIATULA Cushman 

Plate 2, figure 9 

Bolivi11a striatula Cu shman, Carneg ie Tmt.. \'Ct ,hin ~ t o n , Puhl. 3ll, 1922, pp. 27-28, 
pl. :1, fig. 10. 

Original d escription: 

"Test elongate, p:adually tapering from the "om cwhat rounded 
initial e nfl to th e broa d a p ertural e nrl: chambers numerous di stinct, 
sli ghtly inflate d; sutures very sli~htly rl c prc5sc!l: early portion of the 
tes t less compressed than the adult, the periph eral marf! in rounded 
in the youn g, sharply angled in the adult , earl y portion of the test with 
numerous lon gitudina l s triations occupyinf! about half the length of 
the t est , followin g the ch ambe r s with a very fine r e ticulate pattern, the 
final chambers b e ing smooth , punctate .'' 

Lcn~th 0.~8 millime ter. 
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As Cu,.hman has already pointe d out , thi s sp ec ies is rather easily 
distingui shed by its p eculiar ornamentation. It is rath e r rare in the 
Pleistocene, and apparently does not occur in th e Pliocen e d e posit s. 

Localities : Pleistoce n e station s 6 and 10. 
Florida Geol. Surve Y Cat. No. S-2119. 

BOLIVIKA RHOJIIBOIDALIS (~lillctt) 

T extularia rltomboidalis Millett , Jour. Roy. Mieros. So <·., ll:l99, p . :i:i9, pl. 7. li[! . ·L 
Bolivina rlwmboidalis Cushman, Ca rneg ie Inst. , Washington , Puhl. 3ll, 1922. p. 28. 

Only one specimen of thi s characteristic s p ec ies was found , that 
from the typical Caloosahatchee at Station 18. It is r e adily r ccog: nize d 
by its triangular shape in front view and rhomboid shape in e nd Yic w. 
It is identical with the excellent figure given by i\Iille tt. 

Cushman records this species in his Tortul!as r e port; so it i s not 
surprising to find it in the fossil cond ition. 

Locality: Pliocene station 18. 
Florida Geol. Survey Cat. No. S-2120. 

Genus LOXOSTOMA Ehrenberg, ll:l54. 
LOXOSTOJIIA GUNTER! Cushman 

Plate 2, figure s 2, 3, 4. 
Bolivina karreriarw Cushman lnol Br:1<lyJ, U.S. \.col. Surv ey, Bull. 67fi, l<Jl l:l, p. 8. 

pl. 2, fig. 5. 
Loxostoma gunteri Cushman, Florilla Geol. Sun·cy, Bull. ·L 19:{0, p . . n, pl. B. fi[! s. 

lla, b. 

Test elongate, compressed , p e riphe ry rounde d , apical atHl a p e rt ural 
enJs broadly rounded; chambers numerou s, more di s tinct initially 
than aperturally; sutures, where showinl!, slightly d e pressed , hut not 
affecting the ornamentation, limbate ; t est ornm11ente<l hy nutnerous 
rai sed cos tae which run the length of the tes t, joinin~ and bra11chinp:: 
freely, particularly toward s the aperture; apertut·e te rminal , rathe r 
large, ellipti ca l and bordered by raised slightly recurvcd I ips. 

Length 0.46 millim ete r. Width 0.20 millime te r. 
This species differ s from L. karreriww in havinl! th e initial end 

rounde J whereas that sp ecies typically has a rather sharply point e d 
initial end with a strong apical spine. The costae 011 L . l{llllteri are 
finer and more numerous. 

It is ev idently a shallow-wat e r tropical sp ecies and see m "' to b e 
confined to the Caloosahatchee marl on the Caloosahatchce River atHl 
Shell Creek in the Pliocene d e posits. Cushman rl escrihed thi s ~ pec ie s 

from the FloriJa Miocene. 
Localities : Pliocene stations 17 and 18. 
Florirla Gcol. Survey Cat. No. :3-2121. 
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LOXOSTOl\IA cf. lilA Y ORI (Cushman) 

Plate 6, figure 5 
Bolivina mayuri Cu shman, Carnegie Inst., Wa:;hington, Publ. 311, 1922, p. 2i, pl. 3, 

figs. 5, 6. 

Only one sp ecime n was found which can b e assigned to this species. 
It i s evide ntly an adult sp ecime n with the final chamber contracted, 
as has bee n noted b y Cushman in his original description of the species. 
The de pressed sutures ancl coarse punctations are also very character­

istic. 
This sp ecies occm-re cl in the Caloosahatch ee marl along the Caloosa-

hatch ee River . 
Length 0.55 millime ter. 
Locality: Pliocene station 18. 
Florida Gcol. SurYcy Cat. No. S-2122. 

Subfamily R eu ssiinae 
Genus REUSSIA Schwager, 187i 

R EUSSIA SPINULOSA (Reuss) 

Plate 2, figure 6 
Jlerneuilina .-pinulosa R euss, Dcnkschr. Wiss. \Vicn, vol. I , 1850, p. 3i-l, pl. -!7. lig. 12. 
V erneuilina spinulosa Cushman, Carnegie lnst., Washington, Publ. 311, 1922, p. 28, 

pl. 3, fig. 11. 

The fi gure d specime n was obtained from the Caloosah atch ee marl 
along the Caloosahatch ee River. It i s apparently this species, 
although the spines are not as strongly developed as in some figures 
give n of this sp ecies. Cushman described a sp ecimen from the \Vacca­
maw formation as R. glabrata , b ecause while it r esembled R. spinulosa, 
it apparently had a more tapering form and was non-spinose. It is 
probable that the sp ecime n in his p ossession was merely a variation 
of R . spinulosa. 

It w as observe d rarely in the typical Cal oosahatch ce, but occurred 
in sonic numbe r s in the "Nashua" e quivalent. 

Localities : Plioce ne stations 13, 19, 22 anrl 23. 
Florida Gcol. Survey Cat. No. S-2123. 

Subfamily Uvi~erininae 
Genus UVIGERINA cl'Orbigny, 1826 

t;V I GERI NA PEREGRINA Cushman var. IIRADYANA Cushman 

P late 6, fi gure 13 
Uvigerhut per e!,{rina var. brl/(lyatllt Cu shman, U. S. Nat. Mus., Bull. ] 0.~, pl. ·~, 1 92~. 

p . loB, 111. 42, fi g. 12. 

T est elongate, about 3 times as Ion~ as wide, widest just above the 
micldle, e nds rounded, initial e nd sl ightly more pointed than the 
apertural ; ch amb e r s numerous, slightly inflated ; sutures distinct 
cle presscc1; wall o rna m ented b y numerous lon~itudinal costae, whi('h 
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under low power appear almost continuous, but unde r highe r powe r 
are apparently slightly offse t, the costae low, rounde d , th e costae to­
ward the apertural end, tending to break up into spines on so m e sp ec i­
mens, on others continuous up to the n eck ; wall b e twee n the costae 
perforate; aperture circular at the end of a short cy limlrical n eck. 

Length 0.41 millimeter. 
The recent type of this species is from r e lative ly d ee p water off the 

northeastern coast of the United States. The Florida sp ecime n s a s­
signed to this varie ty agree ve ry closely with Cushman's figure of the 
recent form. It is very rare, a few sp ecime n s w e r e found from Station 
21 only. 

This is a different form from that which was refe rre d to U. t e nuistri­
ata Reuss by Cushman from the Waccamaw marl. Hi s figure indicat e:l 
that the Waccamaw specimen is different from the Florida sp ecime n s. 
as it is much shorter and the costae are missin~ on the final chambe r . 

It is interesting to record this v arie ty in a r e lative ly shallow-wate r 
fossil deposit. Because of its rarity and ab sence at otlwr s tations, it i:~ 

probable that it was wash ed in from the more ope n ocean. 
Locality: Pliocene station 21. 
Florida Geol. Survey Cat. No. S-2124. 

Genus ANGULOGERINA Cushman, 1927 
ANGULOGERINA OCCIDENTALIS (Cushman) 

Plate 2, figure 5 
Uvigerina angulow Cushman I not William son) , U.S. Geol. Survey, Bull. 676, 1918, 

p. 11, pl. 2, fi g. 2. 
Uv igerina cmgrtlosfl Cushman (not Williamson l, Carnegie In st. Washinp:ton. Pub!. 

311, 1922, p. 34, pl. 5, fi gs. 3, 4. 
Uvigerina occidentalis Cushman, U. S. Nat. Mus., Bull. 104, pt. 4, 1923, pp. 169-170. 
Angulogerina occidentalis Cushman, Florida Geol. Survey. Bull. 4, 1930, p. 50. pl. 9, 

fig s. 8, 9. 

Test, minute, of differ ent le n g ths, som e b e ing rathe r short, others 
rather elongate; in general, triangular in cross-section, althoug:h in 
the initial chambers little triangularity is shown, but the final chambe rs 
decidedly triangular; chambers distinc t , sutures d e pressed ; the final 
chamber s tending to be added uniserially; wall ornamented with com­
paratively large, high costae, which do not appear to b e continuous; 
final ch amber unornamcnted; aperture on the e nd of a tubular n eck 
with a slight phialine lip. 

Length 0.32 to 0.38 millimeter. 
The type specimen s of the sp ecies are from the Tot"tu:ra s r eg:ion. 

The specim ens from Florida and the Carolinas ag;rec exactly with 
Cushman's figures. His figured sp ecime n in the Plioce n e r eport from 
the Waccamaw River, South Carolina, is evidently gen e ralize d. It 
~hows the final chamber costate. The sp ecime n s in m y collection from 
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Florida and the Carolinas do not exhibit this feature. Some of my 
F<p ecime n s, particularly those from the Caloosahatch ee River, are 
rather e longate, appearing the same as the one illustrated on Plate 5, 
figure -l of the Tortugas r eport. It is undoubtedly only a form of 
A. occidentalis and this variation should be attributed to senescence 
a s already noted by Cushman. 

This form is e asily overlooked on account of it s small size. Its 
occurre nce indicates the close r elationship b etween the Waccamaw 
and Caloosahat ch ee formations and the r ecent deposits of the Tortugas 
r egion. lt also occurs in the Ple istocene deposits of Florida, so that its 
range is comple te from "Miocene to r ecent. 

This spPcies is easily distinguished from A. an gulosa (Williamson) 
b y its rather coarse costae, the nudity of its final chamber and further 
that it does not show the r pgularity of triangular cross-section as the 
typi cal angulosn does. 

Loca lit if's : Ple istocen e statio ns -1-, 5 and 6 ; Pliocene sta tions 13, 1-l, 
15, 18, 19, 21 and 23. 

Florida Geol. Survey Cat. No. S-2125. 

FamilY ROTALIID:\E 
Subfamily Spirillininae 

Genus SPIRILLINA E hrenber g. 18-H 
SPIRILLINA LIMllATA H. ll. llrndy 

Spirillillll l imbata H. 13. Brady, Quart. Jour. R oy. i\lirr. Sci., YOL 19, 1879, p. ns. 
pl. 8, fig . 2ria, b; R ept. Voy. Challenger, Zoo .. Yol. 9, 188-L p. 632, pl. 85, fi:r s. 18-21. 

S [Jirillillrt limbata C u,-lnnan, U. S. Nat. i\Iu ,; .. 13ull. 71. pl.~- 1 9 1 ~ - p. ~.p l. 2. fi g:;. l. ~ -

A fe w sp ecime ns r e ferred to this species were found in the typical 
Caloosahatch ee. It differ s from S. ch>corata, which occurs in the 
Waccamaw formation , in having a square p eripher al border and lack­
ing the characte ri sti c orname ntation of that species. 

Locality: Pliocen e station 18. 
Florida Geol. Survey Cat. No. S-2126. 

Subfamily Discorhisinac 
G enus DISCORJ3IS Lamarck. 180-1 

DISCORlliS A LLOMORP HI N OIDES (Hcuss) 

Plate 6, figures 8, 9 

Valvuli1111 allonwrphi11 o ides R euss. Sitz. Akntl. Wis;:. Wicn., vol. 40, 1860, p. 223, pl. 
11, fi g. 6. 

Discorbi., allomorphi11 o ides Cm•hman, U. S. Nat. 1\'Iu;:., llull. 71. pt. 5, 1915, pp. 21, 
22, pl. 9, fi g. I. 

The r l' a r c a fe w sp ecime n s from one locality in Florida (Sta. 25) 
which arc evide ntly closely r el a ted to R eu ss' sp ec ies. As can he seen 
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hy r eferring to m y figure of the Florida form , the re is >'OIIH' diffc re liCC 
in shape of the final chambe r b e tween thi s and that of tht' typi cal. 

Length 0.31 millime ter. 
Locality: Pliocene station 25. 
Florida Geol. Survey Cat. No. S-2128. 

DISCORBIS FLORIDA:\.-\ C u shman 

Plate 3, fi gures 11, 12 
Discorbis floridmw Cushman, Carnegie Inst., Wa shin gton, Pub!. :11 .1. 192 2. pp. 39. -10, 

pl. 5, fi gs. 11, 12. 

Test rotalif orm, plano-convex, the d orsal ;; ide strong: I y co n vex. the 
ventral side slightly concave, umbili cate; pcriphcr~- sli:..dttly lobate, 
rounded ; last whorl composecl of 5 -6 chambe r s, whi c h g:raclually 
increase in size; sutures of the earli e r whorls limhatt•, those of the 
outer whorl slightly depressed dorsally, more stronl!ly so v e ntrally, not 
l imbate on the outer whorl; wall coarsely punc tat e d or::<ally. fine ly 
puncta te ventrally with the coar ser punc tatio n s n c ar tlw o utt· r b o rder: 
aperture an elongate, arch ed o p c nin l! at the base of the la;;t fo rme d 
l'hamber, ex tending in to the umbilical are a, sometinws with a thin lip. 

Diameter 0.29 millime ter. H c if.(ht 0.17 millime ter. 
This species occurs in both the Cal oosahatch ec and \Vaccamaw 

formations. It is exactly like the specime n s fif.(nrc fl b y C u shman from 
the \Vest Indian region. 

Localities : P leistocene statio n 4; Pliocen e stati o n s 1~, 1-L 18 and 25. 
Florida Gcol. Survey Cat. No. S-2129. 

DISCORBIS J\1IRA Cushman 

Plate 3, fi gures 7, 8 
Discorbis mir11 Cushman, Carnegie ln st. Washinf! tOn. Pub!. :Ill. 1922. p. :)9. pl. 6. 

fi gs. HI, 11; F lorida Geo l. Survey, Bull. -I.InO, p . S2 , pl. 10. fi f!"· 2a·•·. 

Test conical, trochoid, plano-convex, the d o r sal side forming: a l o w 
t·onc, the ventral side gene rally sli l!htly con cave, p e riphe r y a cute, about 
five ch amber s in the last form ed whorl; sutures o n the d o r sal s ide 
lirnbatc, flu sh with the surface, oblique, sli ghtly r ecnrvcd , v e ntrally 
~li f! htly depressed , nearly r adial ; wall smooth, rathe r eoarsel ~- p e r­
forate; aperture an elonga te, sli ghtly arch e d slit at the ventralmarp;in. 

Diameter 0.32 millime te r. 
T his species is common to b o th the Caloosahatch ee marl of Florida 

and the \'\1 accam aw formation o f the Carolinas. \ V hi le JH' Ye r verY 
abundant, it appears in most of the samples examine d front t h ese for­
mations. The findin~ of this subtropical sp ecies in the \Vaccamaw 
h elps to indicate the similarity in conditio n s of cle p ositi o n in both the 
Caloosahatch ee and \'\faccamaw formations. 

Localities : P liocene stations 13, 18, 19, 22 and 25 . 
F lorida Gcol. Survey Cat. No. S-2130. 
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DI SCORBIS GLADY S.:f:: . n . sp. 

Plate 3. fi gures 9, 10 

T es t biconvex , dor :;;a[ side more s tron~ly so than the Yentral which 
j ,- ;; li:rhtly concaYc : periphe r~- lobat e. rounded; 6 chambers comprise 

th e la st form e d coil , f-inal chamber Yl' ry large ; sutures curYed, de­
pre;;se cl , more strongly so Ye ntrally than 1lm·sally; dorsally, a marked, 

d e prPsserlline se parating the oute r whorl of chamber s from the inner 

whorls : wall rathe r coarsely pcrforatc: aperture a curved slit at the 
hasc of the la st form e d chamb er. Pxt e ndinp: into the umbilicus; gen­

-e ral!~- cove r e d by a slight lip. 
Diame te t· 0 .32 millime te r. 

T~·pe from Stat ion 6, Brade nton, Florida ~Ple i sto cene) . 

Florida G eol. Surve y Cat. No. S-2131. 
Thi s sp ec ies i s s imilar in ge neral outline to Discnrbis obtu sa 

( d"Orhig:ny I from th e Miocene of the Yieww Basin. It lack s the 
marke d tube r culate are a shown on the Yentral side of that species aml 
th e final chambe r is not so exte nde d into the umbilicus. 

Thi s i< p ec ies o ccurs with :::li:,.dtt Yariation in both the Ple istocene and 

Plior·c n e of Florida. lt was found in p:re atcst numbers of individuals 

in thl' Ple istoce ne d e posit s south of Bradenton. A few specimens 
referahlc to thi >< sp ecies we r e found in the \\"accamaw formation. It 
i ;:; e a >' ily r ecognize d by the d e pt·essNl area which separates the final 

whorl from th e initial whorls. 
This sp ec ies i s name d in honor of my wife, Gladys \V. Cole, to whom 

most o f th e c r edit for organizing the material for thi s paper must p:o. 
Localitie!' : Ple istocene stations -1-, 6 and 10; Pliocene stations U, 

18, 19 and 21. 
DISCORBIS SU BARAL'C\.:\A Cushman 

Plate 6, figures 11, 12 
Discorbis sul){(rrl!l cmw Cu shman, Carne gie In st. \\a ;;hinl!t on, Puhl. :JIJ , 1922, p. -H. 

pl. 7, fig s. ] , 2; Florida G eol. SurYcy. Bull. -1. 193 1). p. 52, pl. 10, fig s. la-e. 

Tes t unequally biconvex, dorsal i' idc somewhat arch ed, the ventral 

l' id c flat or sli ghtly concave ; p eriphery not lobate initially, but the final 
two or three chamber s slightly lobat e, not keeled, bluntly rounded: 

sutures oblique, curve d , d e pressed , limbatc both dorsally and ventrally 
e x cept the final 2-3 chamber s which do not have limbatc sutures : test 
compose d of about 2.5 to 3 coils with :,!Cnerally 6 chambers in the 
final volution, the final chambe r occupying about one-fourth the area 
of the t est; walls with numerous rather coarse puncta:; aperture a 
narrow slit at the base of the last fornwrl chamber extending from the 
p e riph e ry w ell into the umbili cu s, cowred by a slight proj ec ting lip. 

Diame te r 0.44 millime te r . 
This i s a ve r y pre tty SJWCies, which is found in both the \Vacca maw 
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and Caloosahatchee formations. \Vhile it i :: 1-\enerally r a the r rare, 
enough specimens were ohtaine d from most localities to give a complete 
suite . Upon comparison of the fossil mate rial with r ecent mate rial at 
the Cushman laboratory, they we re found to b e ide ntical. This specie s 
furni shes a further connection with the Plioce ne of Florida and the 
recent West Indian fauna. Cushman also r ecords it from the :Miocene 
of Florida. 

Localities : Pliocene stations 13, 16, 18 and 25. 
Florida Geol. Survey Cat. No. S-2132. 

DISCORBIS SUBRUGOSA C u shman 

Plate 5, figures 6, 7 
Di$corbi., subrugosa Cushman, U. S. \.col. Survey, Bull. 67li, 1918. p . 14, pl. 5, figs. 

4a, b . 

T est small, plano-convex, the ventral side flat or slip:htly concave , 
the dorsal side strongly concave; 6 chambers compri s ing the l ast volu­
tion; sutures distinct, de presse d , more strongly so dorsally than Ye n­
trally ; chambers extend into the cente r ventrally so 1 hat the r e is no 
marked umbilicus ; wall deeply and coarsely pundate dorsally, g iving 
a very rugose appearance, ventrally finely punctate, smooth ; p e riphery 
subacute; aperture a narrow slit on the ventral si d e of the final chambe r 
cxtenuing from the periphe r y into the small umbilical area. 

Len gth 0.24 millimeter. \Vidth 0.20 millime te r. 
This species was describe d b y Cushman from the Caloosahateh ee 

marl on the Caloosahatchec Rive r. It is very rare, anrl is r e pre :-<:'ntc d 
by only two sp ecimens in the present collection. 

It is easily recognized h y the coarse punctation s on the dor:-al s ide. 
Locality: Pliocene station 18. 
Florida Geol. Survey Cat. No. S-2133. 

DISCORBIS ORBICU LARIS (Tcrqucm) < ? ) 

R osalina orbicularis T erqu em, Anim. sur Ia Plagc de Uunkc nfue, 187li. p. 7S. pl. 
9, figs. 4a, b . . 

Discorbi.~ orbicularis Cushman, U . S. Geol. Survey, Bull. li7li, 1918, p. 13, pl. 3. fi :;. ·L 

T est conical, trochoid, convex dorsally, con cave ventrally, p e ri­
pheral margin an gular ; 3 to S chambe r s showing in the las t volution, 
chambers elongate; n arrow ; sutures indicate d b y extre tne l y fine lines 
nearly flush with the surf ace of the t est ; strongl y oblique; recurved; 
wall smooth, very finely p erforate; aperture a small sli t at the base 
of the last chamber , opening into the umbilicus. 

Diameter 0.28 millime ter. 
This species was found in b o th the Caloosahatchee marl and the 

Waccamaw formation. Cushm a n r e ports it only front the Caloo;;:a­
h atchee. 



THE PLIOCENE Ai\"D PLEISTOCE!\"E FORA:\IINIFERA OF FLORIDA .J-9 

It i s some what similar to D. m.irct Cushman, but differ s from that 
!'pecies in its smaller s ize and very oblique sutures. 

Localities : P lioce ne stations l-J., 15, 18, 22 and 25. 
Florida Geol. Survey Cat. No. S-2134. 

Subfamily Rotaliinae 
Genus ROTALIA Lamarck, 180-l 

HOTALIA BECCAHII ( Linne) ,·a r. OHNATA Cushman 

Plate 5, figure 9 
Rotalia b eccarii ,.,11·. ornata Cu,-hman, U. S. Ceo!. Sun·ey, Bull. 676, 1918, p. 18, pl. 8, 

fi g. 7. 
Rotalia b eccarii. va1·. o rn11111 Cu :;hman '""1 Colt'. Contr. Cushman Lab. Foram. Res., 

vol. 6, pl. -l, 1930, p. 100, pl. 13, fi :,:s. 1';a-c. 

T es t biconvex, the dorsal s ide generall y more convex than the 
ventral which ha s a te nde ncy to b e slightly flatt ened, 10-12 chambers 
compri sing the final whorl; sutures coYered by a raised ridge of clear 
sh e ll mat e rial , both dorsally and ventrally; umbilicus di stinct, gen­
erally fill e d with a plup: of clear sh ell material which projects sli ghtly 
b eyond the ~eneral surface o f the tes t: aperture a small arched opening 
at the base of the final chamber, exte nding into the umbilicus. 

Diame ter 0.48 millime ter tPliocene, Fla .) to 0.67 millimeter (Pleis­
tocene, Md.) 

This vari e ty may he d cse rvinp: of specific rank, as it h as features 
which make i t very distinctive . It is a rather common foss il in the 
Caloosahatchee anfl Fort Thompson formations. It r each es it s best 
development in th e Talbot formation of l\Iaryland tPlcistoccnel. 
Cushman , in his Plioce ne paper. considers it a tropical variety of R. 
b P.ccarii, but it may be th a t other environmental conditions as well as 
warm water give ri se to su ch motlifica tio ns. The ~Iarylaml deposit 
n1u st have b ee n laid down under much more temperat e conditions 
than e ithe r the Caloosahatch ee or Fort Thompson formations. It i ~ 

surpri sin g that this form is very rare or lackinp: in the other Ple istocene 
d e posits of Florida . It tends to show how much a form may be affected 
and the localization and migrations whi ch may take place in fauna s 
and individual sp ecies. 

Localities : Pleistocen e stations 1, 2 aJI(l 12 ; Pliocene st ations 17, 
18, 19 and 20. 

Florida G col. Survey Cat. No. S-2136. 

HOTALIA BECCA HII (! .inne) Yn r. PAHI\I NS ON IA NA (d'Orbigny) 
Plate 3, figures 5, 6 

Rosalina pnrhinsoniana d'Orhi gny, in De Ia Sagra , Hist. Fi s. P ol. Nat. Cuba, Forams., 
1839, p . 9<.1 , pl. 4, fig s. 25-27. 

R otalia beccarii var. parhinsonirma Cushman, Florida Geol. Survey, Bull. 4, 1930, 
p. 5ti, pl. 11 , fig s. 3a-c. 

As Cushman has pointed out the "variety differ s from the typical 
in th e number of cham h er s which in the variety rarely have more than 
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ten in full growp specime ns, the shorte r broade r chamhcrs on the ven­
tral side, the almost entire lack of h ca dinl-! at th e si d es of the chambers, 
and the lack of thicke nin g of the sutures on th e dor><a l s ide ." 

Diameter 0.52 millime te r. 
Whil e thi s variety is evide ntly di stinct , sp e l' i men s referred to it 

approach the type sp ecies from Rimini on the Adriati c. Fil-!. 5, given 
by Cushman (Contr. Cushman Lah. Foram. H(~s . , vol. -1·, pt. -~, 1928, 
p. 106, pl. 15) in the series of type mate rial of R. be('carii, is very close 
to the Florida specimen s r efer re d to thi s variety. 

This is rather a co mmon form in th e Plioc('IIC and rare in the Ple is­
tocene of Florida. 

Localities : Pleistocene stations 1, 2, 3, 11 and 12; Plioeene s tations 
]3, 14, 15, 16, 18, 19, 20, 21, 22 and 23. 

Florida Geol. Survey Cat. No. S-2137. 

ROTALIA BECCARII (Linne) var. TEPID.-\. Cushman 

Plate 3, fi gures 3, - ~ 

Rotalia beccarii Cushman ! not Linne), Carnegie lrht. \Va shinp:ton, Puhl. 311. 1922, 
pp. 52-53, pl. 8, figs. 7-9. 

Rotalia beccarii var. tepida Cushma n, Carnegie lrhl. \Vaslrin p:lon, Puhl. 3 -t -~, 1926, 
p. 79, pl. I. 

Test small, trochoid , almost equally biconvex, 6-8 chambe r s com­
prising the final whorl; p e riphery broadly round(•rt; sutures of the 
final co il depressed both dorsally and ventrally, more s trongly so 
ventrally, limbate on the inner whorls d01·sally; umbili cu s open, pro­
nounced, the ends of the chambe r s of the final whorl produced into a 
point which projec ts slightly into the open umbili c u s; wall smooth, 
finely punctate; aperture a n a rrow slit b e n ea th th e inner angle of 
the last formed chamber. 

Diameter 0.46 millime ter. 
This is a common species in both the PlioeP IH' and Ple is tocen e of 

Florida. It is identica l with the recent variety (lescrihe d by Cushman 
from the \Vest India n region . It is quite similar to young m egalo­
spheric form s from Rimini (Cu shman, Contr. Cushman Lab. Forants. 
R es., vol. 4, pt. 4, 1928, p. 107) when compared with type mate rial 
which Dr. Cushman kindly suppli eflm c. As no typi ca l R. be('carii are 
found assoc iated with thi s form whi ch is ev id e ntly an adult, the varietal 
di stinction is warrante!l. It shows very littl e chan/-!~' throul!=hout e ithe r 
its vertical or horizontal range in the ma tc ri al f•xa 111 i ned by m e . 

Localities: Pleistocene stations 3, 4, 5, 6, 7, 8, 9. 10 and 11: Pliocene 
stations 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 2-1. and 2.'1. 

Florida Geol. Survey Cat. No. S-2138. 
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ROTALIA CALOOSAHATCHEENSIS, n . sp. 

Plate 3, figures l, 2 

Test small, biconvex, strongly so on the dorsal side, ventral side very 
~lightly convex; umbilical area with a distinct but small plug of shell 
material; periphery acute, thickened to form a narrow carina; six 
chambers comprise the last formed whorl, indistinct on the dorsal side, 
but plainly marked ventrally; sutures deeply depressed ventrally, 
straight radial, indistinct dorsally, not depressed, slightly curved; wall 
(·oarsely perforate, the perforations more plain ventrally; aperture a 
narrow slit at the base of the last formed chamber extending toward 
the umbilicus. 

Diameter 0.40 millimeter. 
Type from Station 18, Ayer's Landing on the Caloosahatch ee 

1 Pliocene) . 
Florida Geol. Survey Cat. No. S-2139. 
This species is som ewhat similar to Rotalia turbinata Cushman and 

Valentine, but differs in having a much smaller umbilical plug and a 
much more pointed dorsal spire. The ventral sutures are also more 
nearlv radial. 

This is a rare form only found at Sta. 18. It is remarkably like the 
fi1!urc l£iven by Cushman for Discorbis vilardeboana, in his Pliocene 
paper, although his description would not fit R. caloosahatcheensis. 
The figure give n b y Cushman of his Pliocine form is considerably dif­
ferent from d'Orbigny's figure of D. vilardeboana.~0 

Subfamily Siphonininae 
Genus SIPHONINA Reuss, 1849 
S IPHONINA PULCHRA Cushman"' 

Plate 4, figure 2 

A young specimen evidently referable to this species, was found at 
one station in the Caloosahatchee marl along the Caloosahatchec River. 
This species is still living in the recent West Indian fauna. 

Diameter 0.26 millimeter. 
Locality: Pliocene station 18. 
Florida Geol. Survey Cat. No. S-2140. 

~"D'Orhigny's Rmalinn ( Discorbis of later authors) vilardeboana, is now re· 
ferrefl to the genus Valvulinerirr. 

~~For detail s reganling this genus and its species see J. A. Cushman, Proc. U.S. 
Nat. !V!u, .. vol. 72. Art. 20, (1927), pp. 1-15, pi s. J .. l, 
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Subfamily Baggininac 
Genu:; CANCRIS Montfort, 1808 

CA!\CRIS SAGHA (d'OrbiJ!nY) 

Rotalirw sa{!ra d'Orhi gny, in D e Ia Sagra, Hist. Fis. P o l. Nat. Cuba, Foram6 .• 1839, 
p. 77, pl. 5, figs. 13-15. 

Pulvinulirw sagra Cushman, U. S. Geol. Survey, Bull. o7G, 191 H, p. o:i, pl. 22, fi g. 3; 
pl. 23, fig. l. 

Cancris sagru Cushman, Floriua Ceo!. Survey, Bull. -1-, 1930, p. So, pl. II , fiJ; s. - ~a-c. 
Cancris sagra, Cole and Ponton, Florida Ceo!. Survey, Bull. S, 19:10, pp. 43--H, pl. 5, 

fi g. 6; pl. ll, fi g. l. 

T est biconvex, longer than broad, the ve ntral s id e /!I'IH'I·a II y the most 

convex, about 6-7 chambers formin g the las t co il , tlwse c hambe r s 

increasing in size so that the final one occupies at }p a s t a f o urth of the 
area of the test; sutures distinct, n early flu sh with tht~ s tn·facc dorsally, 

ventrally marke dly depressed; p eriphe ral maqri 11 o f the test sharp, 

angula te, in som e specime n s b earing a sli ght k eel , lohat e; wall smooth, 

ver y finel y p erforate; aperture a narrow slit at the ha~P of the final 

chamber in the umbilicu s con ceale d b y a thin platt: o f dear sh ell 

m a te rial which extends out ove r the umbili c u s fr o m the las t chamber. 

Len gth 0.4-9 millime te r. \Vidth 0.38 millime ter. 

This is a rathe r rare sp ecies but has IH'c n found hoth in the \Vacea­

maw am] Caloosa hatch ee formation s. SpecimPns referred to this 

sp ceies from the Marianna limeston e an~ f o und to lw ide ntical with 

our Plioeene sp ecime n s. Cushman h as also r e porlt'd tIt is s pee ics from 

the M iocene of Flori(la. Thus with the exce pt io n o f t ht· P le istocene 
strata of Florida, this sp ecies has a continuous ranl!t' from Olif!ocem• 
to r ecent in Florida. 

That thi s species occurs in hoth the C aloosahatcht•t• and \Vaccamaw 

formations, is conside re d additional proof that the two Wf'rt' dt•pos itell 

under n early like conditions. 

Loealities : Pleistocen e s tation 10; Plioct•np "'"' ion f' ] ~, 1-L IS. 16, 
19, 23 and 25. 

Flori1la Geol. Survey Cat. No. S-2141. 

Family AMPHISTEGINJDAE 
Genus AMPHISTEGINA d 'Orhigny, 1826 

AMPHISTEGINA GIBBOS A d ' OrbiJ!ny 

Plate 5, fi gure 14 
Amphistegirw gibbnsfl d'Orhigny, in D e Ia Sagra. Hi st. Fi ><. Pol. Nat. C uha, Fo ram>., 

1839, p. 120, pl. 8, figs. 1-3. 
Amphistegina gibbo.m Cushman, Pr·oe. U. S. N nt. M u s., vo l. S'J. No. 231i0. 1921. p . li2. 

T est unequally hieonvex, the 1lorsal s idc stron ~dy ('OilVPX, composed 

of from 12-14 ch ambe r s in the fin a l volution; sutures of clear sh e ll 
material, radia ting outward on the d o r sal side fro m a s m a ll kno b of 

clear sh ell m ateria l, but stron gl y r ecurve d and <lll~ul a te n ear the b o r · 

der; ventrally dividc 1l into two lobes; surface o f t f's t sm ooth f'xcept 
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n car the ape rture where it is strongly papilate; margin of test sub­
angular ; aperture simple, rotaliform. 

Diame te r 1.19 millimeter s. 
This form appears to b e a valid species rather than a form of .-J.. 

[psso11ii, which is generally figured as being nearly biconvex with about 
25 chamber s in final volution. \Vhile the sutures are angled near the 
p e riph ery, they are not represented as b ein g so much so as in .-L gibbosa. 
The margin of .-1. l('sso11ii is also more bluntly rounded than is the case 
in our sp ecime n s. 

This is a chara cteri sti c form in both the Caloosahatchee and Wacca­
maw formation s, but it has not b een found in the Pleistocene deposits. 
Thi s fact of its occurrence in the Pliocene and not in the Pleistocene is 
one of the points on which is based the conclusion that the Pliocene 
d e posi tion occurrerl unde r more tropical conditions than the latter 
d e posits. 

Localities: Pliocene i"latiom 13, 1-1-, 17, 18 and 19. 
Florida Geol. Survey Cat. No. S-2142. 

FamilY CYi\IBALOPORETTIDAE 
Genu s CYMBALOPORETTA Cushman, 1928 
CYMBALOPO RETTA SQUAMMOSA (d'Orbigny) 

Plate 4, figure 1 
Rotalin MfllfllllliWsa d"Orbi gny. Ann. Sci. Nat., vol. 7, 1826, p . 272, No.8. 
Rosalirw .HflWIIITilfiSrl d 'Orhigny , in De La Sa:ua, Hist. Fis. Pol. Nat. Cuba, Forams .. 

l!l:-!9, p. 91 , pl. :l, fig s . 12-U. 
Cymbalopora squammow Cu;;hman, Ca rnegie Imt., Washington, Publ. 311, 1922, 

pp . .n.n, pl. 6, fi gs. 4-6. 

T es t subco ni cal, trochoid, dorsa l side forming a cone of various 
he i~ht s, ventral sid e con cave, consis ting of 5-7 chambers widest at the 
p e riphery, bluntly pointe d in the umbilicus, constricted very slightly 
in the cen te r; umbili cal area marked; dorsal chambers rather irregular, 
smallest at the top of the con e; margin of the test irregularly lobate ; 
!'utures de pressed, di stinct; wall rather coarsely perforate; aperture 
consisting of rounded pores along the ventral sides of the chamber. 

Diame ter 0 .40 millimeter. 
This sp ecies was found in the Pliocene deposit s of Florida and the 

Waccamaw formation . It is a characteristi c species in r ecent deposits 
of warm, shallow-wate r type. 

The apertures are apparently of two types : one, the rounded pores 
leading through the ventral surface from one chamber to the next and 
second, a larger aperture opening direc tly into the umbilicus, observed 
only in th e final chambers. 

Localities: Pliocen e stations 13, 1-J., 18. 19 and 25. 
Florida Geol. Survey Cat. No. S-2143. 
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FamilY CASSIDULINIDAE 
Subfamily Cassidulininac 

Genus CASSIDULINA J ' Orhigny, 1826 
CASSID L' Lil\"A CHASSA d'Orb igny 

Plate 7, figure 2 
Cassidulina crassa d'Orl>igny, V oy. Amer. Merid. Foram,-.. vol. :i. No. :1 . 1!!39. p. SG. 

pl. 7, figs. 18-20. 

T est small, biconvex, oval in outline, p cripht·ry broadly r o unde d; 
chambers comparatively few, inflate fl ; sutures slil!htl~· d e prcsscrl; wall 
smooth, very finely perforat e; aperture a lon p: narrow slit just below 
and n early parallel with the p eriphery of the tf'st. 

Length 0.17 millimeter. 
This species occurs in some numbe r s at several station~ in the Caloo­

sahatchee formation. It also occurs sparingl y at somf' s tations in the 
Waccamaw formation of North and South Carolina antl the Ple istoce n e 
of Florida. 

With it occur specimen s which are r eferable to Cassidulina la<>vigata. 
d 'Orbigny var. carinata Cushman. This form has a sharply angulate 
periphery with a slight carina while C. cra.ssn has a hroaclly rounde d 
periphery. These two species may b e e a sily separ<ttf'd on that characte r. 

Localities : Pleistocene station 10 ; Pliocen e s tations 14, 21 and 22. 
Florida Geol. Survey Cat. No. S-2144. 

CASSID U LI NA LAEVIGATA d 'Orbi g n y vnr. C ARINATA C u s hman 

Plate 4, fi gure 4 
Cassidulina laevignta li 'Orhigny ,·ar. carirwta Cushman, U. S. Nat. iVI u s. Bull. 10-t, 

pt. 3, 1922, p. 124, pl. 25, fi gs. 6, 7; Florida Geol. Surve y, Bull. 4, 19:l0. p. 58. pl. ll, 
figs. 7a, b . 

Cassidulinnlaevigatfl Cushman f not d ' Orhigny) , U.S. r:eol. Surn, y. Bull. 676. 1918, 
p . 9, pl. l , fi g. 5. 

A very few sp ecime ns which ar e r e ferre d t o this varie ty are found 
in samples from the typical Caloosahatch ce and in the \ Va ccanww 
formation. Cushman r e ports it only from the Wa<'camaw fonnation. 
It is easily overlooked on account of it s small s ize . 

The variety differs from the typical in tlw I hi nne r more c om pressed 
test, with a small distinct carina honlc rinp: the 1w riphery. 

Localities : Pliocen e stations 13, 14 and 18. 
Florida Geol. Survey Cat. No. S-2145. 

Genus CASSIDU LINOIDES Cushma n, 1927 
CASSIDULIKOID ES DHAZII.IENSIS (\ushman ) 

Plate 2, fi gure 7 
Cassiclulina brnziliensis Cushma n, U. S. Nat. Mus., flull. 10 I. pt. 3, 1922, p . 130. 

pl. 25, fi gs. 4, 5. 

T est elongate, slightly compressed , initial port ion closel y coile d, 
later portion uncoiled ; axis of t est curved ; c h a m h e r s r e l at ivel y f ew, 
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distinct; sutures distinct, slightly depressed; wall thin, finely perforate; 
nperture in slight depression, elongate, comma-shaped. 

Length 0.20 millime ter. Width 0.}4. millimeter. 
This is a rare SJWcies. \Vhile it al-(rccs in general with Cushman's 

description a1ul fil-(ures, there are some points of difference. The Flor­
ida specimens from the Caloosahatchee marl appear to b e slightly less 
compressed, and the arrangem ent of the final chambers is slightly 
differ ent. It is felt best to r efer it to this species for the present, how­
ever, on account of the 1-(eneral agreement with this species. 

Locality : Pliocene station 21. 
Florida Geol. Survey Cat. No. S-2146. 

Family GLOBIGERINIDAE 
Subfamily Globigerininae 

Genus GLOBIGERINA d'Orbigny, 1826 
GLOBIGERINA BULLOIDES d'Orbigny 

A few specimens which can b e considered under this species have 
been· found in both the Pliocene and Pleistocene. They probably 
drifted in from the more open ocean and are not indigenous to these 
faunas. 

As the Globigf'rinidae are at present in a very chaotic condition 
with r egard to classification, it is difficult to assif!n sp ecies de finitely in 
this family. However, as noted above, the Florida specimens agree 
with rece nt form s generally assigned to this type. 

Localities : Pliocene stat ions 13, 14, 19-23. 
Florida GPoL SurveY Cat. No. S-2147. 

GLOI.! IGEHINA TRILOBA P.ouss 

Plate 7, fi gures 10, II 

Several individuals of a three-chambered Globigerinn occur at the 
Tamiami Trail localit y and rarely at several other localities of both the 
Pliocene and Ple istocene. They appear very similar to fi gures given 
of this specie!' in papPr s on the r ecent faunas. 

Length 0.46 millime ter. 
Localities : Pleisto('en c f'tations 4, 5, 10 and II ; Pliocene stations 

18, 23 anrl 25. 
Florida Geol. Survey Cat. No. S-2148. 

Suhfamily Orbulininac 
Genus OHBULINA d'Orhigny, 1826 

OHJ.!ULINA UNIVEHSA d'Orbigny 

Orbnlirw rmiver.m d'Orhi~;lly, in De Ia Sagra, Hist. Fis. Pol. Nat. Cuba, Forams., 11!39, 
p. 3, pl. L fi g. I. 

Orbulina nnivcr.'" Cushnwu. U .S. Geol. Survey, Bull. 676, 1918, p. 12, pl. 3, fi g. 3. 

While 11ot abundant, sp ecimens of this sp ecies have b een found in 
both the Waccamaw and Caloosahatchee formations. As this is a 
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pelagic species, it probably drifte d into the ;;hallowe r wate r s. This 
would account for its comparative rarity. 

Diame te r 0.32 millime te r. 
Localities: Pliocene stations 1-J., 17, 18, ]!) and ::2:1. 
Florida Geol. Survey Cat. No. S-2U9. 

Family ANOMALINID.-\ E 
Subfamily Anomalinina«> 

Genus ANOMALINA .J'Orhigny, 1H21i 
Al\Oi\IALJ!\".A llASILOBA <Cushman l 

Plate 4, fi gure :l; Plate 7, figure,; :1. ~ 

Truncatulina busiloba Cushman, U.S. Ceo!. Survey, Bull. 671>, 191 H. p . li ~.pl. 21, fig. 2-

T est r elatively large, plano-convex, the dorsal side flat, the ventral 
~;<ide strongly convex, p eriphe ry suhanl!ular, 7 to 8 chambers in the 
last formed whorl; sutures slightly de presse<l initially, s tt·on gly de­
pressed b e tween the last formed chamhe r s, limhate in the initial por­
tion of test; a de finite umbilicu s on the florsal s ide, a smaller umhilical 
area on the ventral side; a de finite backward projcetion or lip 011 each 
chamber which projects into and ovet· the umbilicus, these project ions 
slightly overlapping; surface smooth, fine ly punctate; 'll'~''·tnt·e p e ri­
pheral, a rather large curved opening, with a d e finit e lip an1l <'Xtending 
ventrally as a narrow slit. 

Diameter 0.52 millime te r (Flo rida) to 0.96 millimP- tcr (South Caro­
lina). 

This species rai ses the question as to I!Cncric ela~sificat ion. It is of 
intermediate type similar to Cibicides ameriranus. The type of ape r­
ture in A. basiloba seems to warrant placing it unde r .-lnomnlilla rather 
than Cibicides. 

This striking, easily r ecognized sp ec ies occurs in both the \Vacca­
maw and Caloosahatchee formations. It was describe d b y Cuslnnan 
from the :Miocene, and is one of the cotnwctinl! sp ecies ranging frmn 
the Miocene to the Plioce n e in Florida. 

Localities: Pleistocene station 10; Pliocen e station~ 14, 15, 18, 21. 
22, 23 and 25. 

Florida Geol. Survey Cat. No. S-2150. 

Subfamily Cibicidinae 
Genus CIBICIDES Montfort, 1808 

CiniC JDES LORATULUS (Walker and Jacohl 

Nautilus lobatulus Walker and Jacob, Adam's E ssays on the Mict·oscop e, Kanmacher's 
ed., 1798, p. 642, pl. 14, fi g. 31>. 

Truncatulina lobatula Cushman, U . S. Geol. Survey, Bull. 671>, 191!!, p . IIi, pl. 1, fig. 10. 

T est typically plano-convex, dorsal face fl at, v e ntral moderately 
convex; p eriph er al m ar gin ra ther sharp, often slightly lobate with the 
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8uggestion of a narrow k eel; chambcr5 few about 7 in the last coil; 
sutures distinct, slightly limbate; wall punctate; aperture a slit which 
extends over o n the clorsal face. 

L e ngth 0.-lo millimeter. \Yidth 0.35 millimeter. 
Some of the Florida specimens from both the Pleistocene and 

Pliocene evide ntly be long under this species. The specimens which I 
have from the \Vacca maw formation tSta. U) apparently should be 
place d Ullflc r C. advenus t d'Orbig:ny ) rather than C. lobatulus. The 
sutures o f C. advenus arc not limbate, they are markedly depressed 
aiHl tlw p e ripheralmaqrin is decidedly rounding;. 

Locali tics : Ple istocene ;;tat ions -1- and 5; Pliocene stations 13, U, 
18. 19. 20, 22, 23 and 25. 

Florida Geol. Survey Cat. No. S-2151. 

Genus DYOCIBICIDES Cushman and Yalcntine, 1930 
DYOCilliC ID ES lliSEHIALIS Cushm a n and Va lent in e 

Plate 5, fi gure> 11, 12 
Dy ocibicides biserialis Cu ,-hman and Yalentine. Contr. Dcp. Geol. Stanford Univer­

s ity, vol. 1, No. I , I9:l0, p. :n. pl. IO. fif!s. I , 2a, 2h. 
Dyocibicides biserialis Cu,-hman. Floritla Geol. Survey, Bull. -~. I9:!0, p. 62, pl. I2, 

figs. 6a, b. 

T est fairly lar~J:e, in adults conq>05t'd of two distinct portions, the 
early portio n co iled appearing: like Cibicides, the la tter portion made 
up of spre ading, biserial plano-convex chambers, the dorsal, attached 
side flatt e ne d; 6-8 chambe rs sh ow in the initial coil, these chambers 
not inflated, sutures de pressed ventrally, dorsally flush with the surface, 
limbate; chamlwrs of the biserial portion large, inflated, sutures 
marke dly dq>rcsf'cd ve ntrally, about flush with the surface dorsally; 
wall coarsd y perforate; aperture in the uncoiled portion peripheral 
or slightly d orsal. in the uncoiled p ortion an elonl!ate slit at the outer 
e dge o f the chamher at the line of attachment. 

Length 0.75 millime ter. 
Cushman and Valentine described this JH'W genus and two species, 

D. bi8Prialis and D. perforata, from the r ecent fauna of the Channel 
I slands of Southern California. Most of our specimens appear more 
n early like D. biserinlis, although som e r esemble the other sp ecies. In 
our 1natc rial there seem s t o be som e graduation of forms and we believe 
th a t thPsc two sp ecies arc only different stages of one form. 

This inter estinp: form is r ecorded from only onc locality (Sta. 25), 
but it oeeurrcd in som e numbers. It suggests som e relationship between 
the Pliocene fauna of Florida and the r cccnt fauna of the west coast. 
Dr. Cushman informs m e that this genus occurs also in the recent 
fauna of the Southern Atlantic Coast. 

It h as b een r e porte d previously by Cu shman from the Miocene of 
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Florida. Locality 25, as indicated in the introduction, i s the only 
station from which I have this form. lt may pt·on· latrr to h e :\[ioce ne 
in age, but the assumption now is that it i s cady PJioC!'ll('. 

Locality: Pliocene station 25. 
Florida Gcol. Survev Cat. No. S-2152. 

FamilY PLANORBU LlNlDAE 
Genus PLANORBU LINA J'Orbigny, 1826 

PLAKORBCLI:\A l\IEDITERHA:\EKSI S d'O rhi~rny 

Plate 5, fi gure 1 
Planorbu.lina mediterrrmensis J.'Orbigny, A nn. Sl' i. 1'i at. , n.l . 7. l H2o. pl. l-1-, fig: ; . . (.(i; 

l\loJ.eles, 1826, No. 79. 
Planorbulinrt mediterrrmensis Cushman, Carnegie lnst. , ·wash i n::;to " • l'ul>l. 311. 1 9~~­

pp. 45, 46, pl. 6, fi gs. 1, 2. 

Test adherent iu life, at le ast in the younl!, plano-conve x , dorsal 
side flattened, ventral side slightly convex; carl~- chambers di ,;: tinct 
spiral, later ones irregularly annular in aJTanl!t' IIICllL inflated in 
ventral view; ventral sutures marke rlly rlepre,.,.ed , particularly be­
tween the last formed chamber s; wall rather t·oat·sdY p erforat e : 
apertures simple with a slightly raised lip. 

Diameter 1.02 millimeter s. 
This is a very rare species and is r e presenlt'd hY onh· a few ,;:p eei­

m ens from the typ ical Caloosahatchee. 
Planorbulinella lurvata was noted in the \\-a ce am a w format ion. 

It is easily diflerentiate rl from Planorbulina nwditerran ensis by the 
development of the tubercles over the central area of the test which 
makes the sutures indistinct. Planorbulinella larv ata. like Planorbu­
lina m editerran r>n sis, is essentially a shallo\1· warm water type and 
serYes to indica te the similari ty in deposition h e twct·n the W' accamaw 
and Caloosahatch ee formations. 

Localitv: Pliocene station 18. 
F lorida Geol. SurveY Cat. No . S-215~. 
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PL\TE l. 

Ftc. l. Quinqueloculina sp.; front view; X 85; loca I ity ~:;. Page 22. 

Ftc. 2. Spiroloculinu glabrata Cushman; front view; X 120; loeality 18. Page 23. 

Ftc. 3. Triloculinu tricarinata d'Orbigny; front view; X !G; loeality 18. Pa:;e ~ti. 

FIGS. 4, 5, 6. Triloculina lirzneirma d'Orhigny var. caloosrdwtcher.rz.,is n . var.; 4, 
a pert ural view; 5, 6, opposite sides; X 45; Ioeality 18. I' age 2:;. 

Ftc. 7. Triloculirw bicarirwta d'Orhi gny; front view; X SO; locality 18. Pa:;e 2-l. 

Ftc. 8. Triloculirw terqucmiarw (H. B. Brady) ; front view; X 7:;; loeality l!l. 
Page 26. 

FIGS. 9, 10. Quirzqu eloculirw lamarckiarza <.I'Orhigny; 9, apertural view; 10, front 
view; X 85; locality 13. Page 20. 

Frc. II. Spiroloculina reticulow Cushman; front view; X 40; Ioealit y 18. Pa:;e 2-l. 

Ftc. 12. Quinqueloculirw agglutirums d'Orhigny; front view; X 85; locality 18. 
Page 19. 

Ftc. 13. Quinqueloculirw fu.,ca H. B. Bra<ly; front view; X 8:>; loeality Ill 
Page 20. 
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FIG. 1. 

FIG. 2. 

FIG. 3. 

FIG. 4. 

FIG. 5. 

FIG. 6. 

FIG. 7. 

FIG. 8. 

FIG. 9. 

FIG. 10. 

FIG. 11. 

FIG. 12 . 

FIG. 13. 

PLATE 2. 

Quinqueloculina costata d 'Orbigny; front view; X .~;:;; locality lB. 
Page 22. 

Loxostoma gunt€ri Cushman; side view of a mature specimen; X !!5; 
locality 18. Page 42. 

LoxO$LOma guntcri Cushman; side view of a younger sp ec imen; X 85; 
loca lity 18. Page 42 . 

Loxostoma gunteri Cushman; peripheral view; X 85; locality 18. 
Page 42. 

Angulogerina occidentalis I Cushman ) ; X HS; local ily l H. Page 44. 

Reu$sia spinulosa (Reuss); X 85; locality 19. Page · ~3 . 

Cassidulinoides braziliensi$ (Cushman); side view; X UO; locality 21. 
Page 54. 

Buliminella elegantis$ima ld'Orhigny); X 140 ; lo('ality 6. Page 39. 

Bolivina striatula Cushman; side view; X 140; loeality 6. Pa ge H. 

Bolivina pulchella d 'Orbigny var. primitiva Cushman; side view; X 85; 
locality 18. Page <H. 

Articulinaantillarum Cushman; final chamber; X 75; loc·ality 18. 
Page 22. 

Textularia nuzyori Cushman; side view of adult almo,;t laeking in s pine~; 
X 85; locality 18. Page 18. 

Flintiarobusta rH.B.Brady ); side view; X 8S; locality l!l. Page27. 

FIG. 14. Spiroloculina antillarum d'Orbigny var. angulata Cu shman; side view; 
X 85; loca lity 18. Page 23. 
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F1e. 1. 

F1e. 2. 

F1e. 3. 

F1e. 4. 

Fie. 5. 

PL\TE 3. 

Rot alia caloosalwtcheen.<is 11. sp.; tl o r sal vi e w; X 7:l; locality 18. 
Page 51. 

Rotalia caloosalwtchecnsis 11. sp ; ve ntral vi e w ; hol o typ c; X 75; locality 18. 
Page 51. 

Rowlia beccarii l Linne) var. te pid a Cw-Im~an; ventral vi ew; X 85; 
loca lity 6. Page 50. 

Rot alia beccarii l Linn e) var. t e pida Cu ~hman; dorsa l view o f another 
specimen; X 85; locality 6. Pa ge 50. 

Rotalia beccarii (Linn e) var. par/.-insnniana l<l'Orhigny); v e ntral view; 
X 85; loca lit y 21. Pa ge - ~9. 

F1c. 6. R otalia beccarii (Linn e) \·ar. par!.-insnniruw (,l"Orhigny) .Jor~a l vi e w of 

another spec ime n ; X 85; l ocality 21. l'a~ e - ~'J. 

Fie. 7. Discorbis mira Cu shman; dorsa l vi ew; X 120; locality lB . Page ~li. 

FIG. 8. Discnrbi .< mira Cu shman ; ve ntral vi ew of an o ther sp ecim e n ; X 120; 
loca lity 18. Pa ge 46. 

Fie. 9. Discorbis gladysae n. sp. ; dorsal vi ew; hol o type; X ] 20; Io.-a lity 6. 
Page 47. 

F1e. 10. Discnrbis gladysae n. sp.; ve ntral vi ew of a 11othe1· sp ec im e n; X 120; 
locality 6. Page .n. 

F1c. II. Discnrbis flnridrma Cu shman; d or sal view; X 120; loeality 2S. Pai!e .j li. 

F1c. 12. Discorbi.< flnridana Cu >hlllan; ventral view; X 120; locality 2:.. Page -IIi. 
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FIG. l. 

FIG. 2. 

FIG. :~. 

Fir;. -1. 

FIG. 5. 

Fir.. 6. 

FIG. 7. 

FIG. 8. 

FIG. 9. 

FIG. 10. 

Fir.. 11. 

Frc. 12. 

Frc. 13. 

PLATE 4. 

Cymbaloporetta srJWIIIIIII O.<rl I d'Od,i~,;ny) ; dor,;af n ew; X 911 ; loca lity 19. 
Page 53. 

Siphonina [Jltlchra Cushman; venira l vie w; X ] W; l tH,al it y l!l. Page 51. 

A nomalina b11.~ilob" I Cushman); periph e r·a l new to :;how •·h aracter of 
aperture; X 45 ; locality H. Page So. 

C"s.~idulina l"evigalll d ' Orhigny var. c"rin ala C u :dunan ; ve ntra l n ew; 
X 140; locality lH. Page 5-1. 

Elphidium sagrum ( d'Orbigny); apcrtural new; >~ 7;,; loca lity 12. 
Page 37. 

Elphidiumfimbriatulum !Cushman) va r . adven 11m ICtr,;hman): ,.;ide view; 
X 85; lo1:ality 6. l'agc :n. 

Elphidium fimbri"tulum (Cushman); s ide view; X 70; locality Ill. 
Page 33. 

Elplridium inccrtum (Wil l iamson); s ide v1 c w; X 60; Io .. alit y 6. 
Page 35. 

Elphidium gunlcri II. sp.; apertura l view; X s:;; ,, .. ·ality 2l. Page 3.t 

Elphidinm guntcri n. sp.; si<le view; hol o ty p c; X BS; lo,·ality 2l. 
Page 34. 

Guttulina caud"trt d'Orhigny; X 85; l o•·a l it y l X. I'age 29. 

Guttulina pulchella d'Orbigny; X 8:l; I orality 20 . Page 29. 

Pseudopolymorphinn rutila (Cu shman); X 8); locality 20. Page 30. 
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Ftc. 1. Plunorbulina m editernm e11sis <I 'Orhigny ; d or,al vie w ; X 2!!; l ot·al ity 1!!. 
Page 58. 

F1c. 2. Archuius rmgulatus (fichtel urul Moll); s ide view of , mall sp el'imen; 
X 40; locality 18. Page 38. 

F1c. 3. Arclwias arrgulat.us IFichte l and !\'loiiJ; s ide vie w of a large spe<'imen; 
X 28; locality 18. Page 38. 

F1c. 4. Norriorrella pseudo-a uris n. sp. ; peripher al v iew; lr o lo type; X 120 ; 
l ocality 21. Page 32. 

FIG. ~ - Nnnionella pseudo-rwris II . sp .; ve ntra l v ie w ; h o lotype : X s:;; lot·ality 21. 
Page 32. 

F1cs. 6, 7. Discnrbi.< snbrugow Cu shmun; 6, , ·enlral n e w ; 7. dor,;al vie w ; X 12:>: 
locality 18. Page -lB. 

F1c. 8. Vertebralirw cassi.< d 'Orbigny ; side vi ew o f a •·oi le d ' Jle<·im e n ; X 2!! ; 
l oca lity 18. Page 23. 

F1c. 9. R otalia beccarii fLinne) var. ornata C m,hnran ; d or,-a l vie w ; X !!0: 
locality 18. Pa ge 49. 

F1c. 10. Sorites margirwlis (Lamarek i ; X 20 ; locality 17. Page 3!!. 

FIGS. II , 12. Dyocibicides biserialis Cu shman and Vale ntine; II , ventral view of 
specimen of D. per/ora/a t ype; 12, d orsal v iew of th e D . bi.<erialis type; 
X 85; locality 25. Page 57. 

F1c. 13. Bulimina sp.; X 130 ; locality 18. Page 39. 

F1c. 14. Amphistegirw gibbosa d 'Orbigny; ventra l view; X 40; locality 14. 
Page 52. 
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Ftc. I. Lenticulina sp.; X 8.j; locality 18. Page 27. 

Ftc. 2. Nmzion pompilioides (Fichtel an<l l\IollJ; X 8::i; locality 18. Page 32. 

Ftcs. 3, 4. Bolivina donie=i Cushma n :md W icke n<le n; X 85; locality 10. P age .JU. 

Ftc. 5. 

Ftc. 6. 

Ftc. 7. 

Ftc. 8. 

Ftc. 9. 

Ftr.. 10. 

Ftc. 11. 

Ftc. 12. 

Ftc. 13. 

Ftc. H. 

Loxostoma cf. nwyori ( Cushman) ; X 78; locality 19. Page .u. 

Lagena clavata ( <l' Orhigny) ; X 18; loca lit y 18. Par:c 28. 

Lagena he:w gona I Williamso n ) ; X 3'1; loca lit y ·L Pa ~e 2ll. 

Discorbis allomorphinoides I R ew,s J; ventral Yi c w; X llS; locality 25. 
Page -IS. 

Discorbis allomorphinoides I Reu ss) ; <lorsal v iew; X 85; locality 25. 
Page45. 

Quinqueloculina poeymw <l'Orhigny; X 78; l oca lity Ill. Page 21. 

Discorbis subaraucmza Cu shma n ; ventra l view ; X 85; lo!'ality 25. 
Page -17. 

Discorbis subaraucarw Cu shman ; <lorsal view; X 85; locality 25. 
Page 47. 

Uvigerina peregrina Cu shma n Yar. bradyww Cu shma n; X 78 ; locality 21. 
Page 43. 

VirgulirWfJitnctalrl u'Orhigny; X 78; l ocality 18. Page 40. 
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PLATE 7. 

Ftc. I. Textularia mayori Cushman; you n g specimen showi n g developm e nt of 
peripheral spines on final chambers ; X 70 ; lo cality 18. Page 18. 

ftr.. 2. 

Ftc. 3. 

F tr.. 4. 

Ftc. 5. 

Ftc. 6. 

Ftc . 7. 

Ftc . 8. 

Ftc. 9. 

Ftc. 10. 

Ftc. II. 
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Cassidulinll crassa d'Orhigny; ventral s ide; X 160; locality 21. Pnge S-1. 

Anomalina basiloba I Cushman\ ; ve ntral view; X lE; locality 21. 
Page 56. 

Anomalina ba.-iloba ICushmanl; tlors:• l n ew; X 8;); lo•·ality 21. 
Page 56. 

Eutosolenialucidrt I Williamson!; s i•l e view; X 160; lol'ality 6. Page 40. 

Entowlenia lrlcidrt !Williamso n \ ; p e riph e ra l view; X 160; lo cality 6. 
Page 40. 

Non ion gnrteloupi ( d 'Orh igny); Plei sLo•· c ne specime n; X 78; locality 6. 
Page 32. 

Nonion grateloupi I d 'Orhi gny ) ; Plioce ne spec im e n; X 78; local ity 18. 
Page 32. 

Articulina sp.; X 120; locality 18. Pa ge 22. 

Globigerina tnloba R euss; uorsa l view; X 78; loeal i t y 2;). !'age 55. 

Globigerirw trilobrt R euss ; ventral view; X 78; l oeality 25. rage :l:i. 

Globulina irweqrurlis R euss var. cari/)((ea d'Orhigny; s ide view; X 78; 
locali ty lB. Page 30. 

Ftc. 13. Quinqueloculina semirml" (Linne) var.; X 85; lo ca lity 18. Page 22. 
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