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LETTER OF TRANSMITTAL 

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

SIR: 

I have the honor to submit herewith for publication the fifth 
scientific bulletin of this department, consisting of two paleontological 
papers based on Florida material. The first is a description of a new 
fossil fish from the Marianna limestone (the first ever found in that 
formation), by Dr. William K. Gregory of the American Museum of 
Natural History, New York, who is a recognized authority on fossil 
vertebrates. The second is a catalogue of foraminifera from the same 
formation, by Dr. W. Storrs Cole of Cornell University, Ithaca, N. Y., 
and Gerald M. Ponton, assistant state geologist. These minute fossils 
have recently been found to be very useful to oil geologists and others 
in the precise identification of geological horizons, and the present 
paper more than doubles the number of species known from our 
l\iarianna limestone, and describes several new ones. 

Tallahassee, Florida, 
October 9, 1930. 

Respect£ ully, 

HERMAN GUNTER, ••••• 

State Geol~ . .. .. ..... . ·:.·:. ..... . ·:::. .. . . 
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A FOSSIL TELEOST FISH OF THE SNAPPER FAMILY 

(LUTIANIDAE ) FROM THE LOWER 

OLIGOCENE OF FLORIDA. 

By \VILLI-HI K. GREGOHY , 

American Muse um of Natura l History, New York. 

Mr. H erman Gunter , State Geologist of F lorida, has very kindly 
sent to m e for identification anrl description three blocks of a cre amy, 
fin c -g:raine cl limestone containing the greate r part of the sk ele ton and 
a l!oocl part of the scalatio n of a fo ss il fi sh. This proves to b elong to 
tlw family of thc Snappe rs I Lutianidae I, which, so fat· as l ca n cli s­
·covt• J· , ha;: not hithe rto been record ed from the e arly T ertiary of the 
.-\ tlant ic coast. ,. 

T IH' ~ pe cimen was found by Stat e road forces imbedded in lime­
s tone at a de pth of 13 fee t, in a r oad cut imnte!liately e ast of the Ch ipola 
H.ivc r. n ear Mar iann a, Jack son County, Florida. It was collecte d by 
J\ lr . B. H . Di ckson in ] llllllary, 1926. Mr. Gun te r assures m e that t h er e 
can be no mi stake as to the identifi cation of the formation as the 
·Mar ianna limestone, which is referre d to the lower Oli goce ne . 

1 have comparcd th e specime n with the sk ele tons of r ecent and 
fo ss il teleosts of the famili es Serra nidac, Lutianidae and Haemulidae 
to whieh it is evidently alli ed ; by far th e closest rcscmhlanccs arc with 
the sh·le ton of Lutinnns, from which it differ s so far as known chi efly 
in having: two or three more vertebrae . R e peate d counts and es timates 
convince lll!' that the re are at le ast twenty-six and poss ibly twenty­
seve n vcrtt-hrae . As twe nty-four ve rtebrae is give n by Jordan and 
Evcrmann as a ge neric charact er of iV<'OIItn<'nis ( Lilt.ianns ) one might 
be justifi e d in rcfe rrinl,! the fo ss il to a di s tinct l!enus. But th e de tail ed 
agree ments of tlw parts of the de ntition, skull and ba ckbone that arc 

•:• It ,; r e;em ld :tll<' e to the red snapper (/ , utiallus aya ), all important food fi sh of 
tl11 · l.u lf of Mexi<·o, is so strOll [; that i\ Ir. Ui .. k son, th e di scoverer , whe n he hrought 
it in . in ;. i, te d that it wa s a red snapt,c r alld nothillg ebe. Eve ll th e ,;c alcs still haven 
d e .. id ed pinki sh .. o lor, not unlike the l ivillg ' pecies, althou gh its age is prohahly to 
h e r cl'kon e d ill million s of yean;.- J-I. G. 

[ 7] 



8 FLORIDA GEOLOGICAL SUR\EY-lWLLETIN FIVE 

preserved in the fo ssil with those of Lutiwws are so close that I r efer 
it tentatively to the genus Lutia.mH, r eco i!nizinf! the possibility that 
the ancestors of the genus Lutiwzus may have lost two or three verte­

brae between lower Oligocene and recent times. 
The plates show the fo ss il as preserved. On the basis of these 

pieces a tentative restoration h as been drawn hy :Mrs. Louise Nash, 
under the writer's supervision. Jn thi s r estoration the conjectural 

parts shown in dottc rl outlines are based on rlata obtained from r ecent 
species of Lutianw;. The h ca rl lack s the preorbital anrl opercular 
series, but the imprint of th e inner sides of these plates are well pre­
served, together with many other feature~ of th e skull and d e ntition. 

Unfortunately the fo ssil is too imperfec tly preserved to atford many 
of the data used by syste matists in the diffe r e ntiation of the various 
genera and species of the r ecent Lutianidae. On the other hand, the 
detail s of many of the skele tal parts arc clearly shown and p e rmit 
direct comparison with those of recent fi sh es. Acconlinl!ly the fol­
lowing formal descr iption may be g ive n: 

Lutianus avu s 11.sp: 

Holotype-V-4372 I Old No. 85811. Florida State Geolol!ical Survey. 
G(wlogic horizon a.11d locality- (See p. 7 I . 

Specific characters.-EstimnteJ total le ngth about .l90 millim eters. HeaJ 3.2:': 
in stnndnrJ length Ito beginning of caudal fin.) De pth 3. S nout l in head ) 2.5:':. 
Eye <!±. Maxillary 2.5±. Vertebrae 26 or 27. Dorsnl ~pi n es XIII I ?), dorsnl 
rays 14 I?). Upper ca nines 3; vomer in l! tee th in a diamond shap e pateh immediately 
in front of which is a cresre nt , !Japed e levation. Soft part o f dorsa l sealy nea r ba se. 
Pharyngeal teeth conical r ecurveJ. Sca les large, denoid, -17± along late r a l line. 
Apparently three anal spi nes, th e first very short. 

This species combines the diamond-shape pat c h of vomerine t eeth 
characteristic of the living species of Lutianus jorclani with the raised 
crescenti c area of villiform teeth found in L . aratus. Th e f!:eneral 

proportions of head a nd body are not marke dly differe nt from those 
of L. jordani, as reconle d by Meek and Hild<>hrand. 1 The absolute 
size of body approaches that of L. aya.~ Jt cliffer;; from Neo mae nis 

hagari Jordan an d Gilbert': !from the :\liocene of California I esp e­
cially in its smaller h ead. 

1Fieltl Mus. Nat. Hi st. Chicago, Puhlieation No. 226. Th e Marine Fishes of 
Pa nama. Part II, p. 495. 

~B. W. Evermann anJ 1\1. C. Mnrsh. Th e Fishe,o of Porto Rico. U . S. fish 
Co mm. Bull. for 1900, pl. 20. 

~Foss il Fishes of South ern California. L e land ~lanfo nl Junior Cniv. Pub!. 
1919, p. 48, pl. XV, figs. 1. 4. 
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This specim e n establishes the fact tha t the famil y of snapper s 
was already domiciled on our coast in lower Oligocene times. They 
are unrecorded from earlie r form ations in thi s country and may well 
be descendants of some of the numerous Upper Eocene and Lower 
Oli)!OCc ne p er comorphs of Europe. 

B I • 

,1'3-""' ' 
\-- · 

Fu:. 1. Lutirmus avu.,, type . Roof of mouth, showin g vomerine, palatine and pre­
maxillary Leeth. A. R oo f of mouth X ·Y!. 13. Alv eoli of villiform tee th X 1 ~)~ ­

C. Small teeth on premaxilla X 5. D. Caniniform tooth X J:fl_ 

Inner and out e r views, posteriot· edge on the 
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FLORIDA GEOLOGICAL SURVEY BULLETIN FIVE. PLATE l. 

PLATE l. Head and anterior part of body, left side, X l. 
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Head ond anterior part of .body, riglll side, X 1. 
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PLATE 2. Head and anterior part of body, right side, X l. 

BULLETIN FIVE. Pun: 2. 





FLORIDA GEOLOGICAL SURVEY BULLETIN FIVE. PLATE 3. 





FLORTUA GEOLOG ICAL SURVEY llULLETIN FIVE. PLAT!:: 4. 

PLATE 4. Partial restoration of Lutirmus avus X V:. 





THE FORAMINIFERA OF THE MARIANNA 

LIMESTONE OF FLORIDA 
By 

W. STORRS CoLE, 

Cornell University, Ithaca, N. Y., 

and 

GERALD M. PONTON, 

Florida State Geological Survey, Tallahassee, Florida. 

The Marianna limestone was named by Matson 1 in 1909 from 
exposures at Marianna, Jackson County, but in light of knowledge 
obtained later it was found that his definition when applied to the 
localities he reported included in addition to the Marianna limestone 
all of the Ocala limestone and most of the Glendon formation of 
western Florida. Cooke~ in 1915 separated the formations and made 
it possible to re-define the Marianna limestone. 

The Marianna limestone is now defined3 as the white limestone or 
"chimney rock" that overlies the Ocala limestone at Marianna and 
carries Lepidocyclinn mantelli and Pecten poulsoni. The Marianna 
limestone is the lowest division of the Oligocene, Vicksburg Group,4 

in Florida, and rests conformably on the Ocala limestone, the upper­
most division of the Eocene. 

The Marianna limestone is mostly a soft, white, homogeneous, 
somewhat porous rock. The purer parts contain about 93% to 95% 
calcium carbonate. The lower beds are less pure and are speckled 
with grains of glauconite. Most exposures show several ledges of 
hard, compact limestone. The rock weathers to a dirty gray. The 

1Matson, G. C., and Clapp, F. G., A Preliminary Report on the Geology of 
Florida; Florida Geol. Survey Second Ann. Rept., pp. 51-52, 1909. 

~Cooke, C. W.: The Age of the Ocala Limestone; U. S. Gcol. Survey Prof. 
Paper 95, p. 109. 1915. 

:lCooke, C. W., and Mossom, S., Geology of Floricla, F lorida Geol. Survey 
Twentieth Ann. Rept., p. 63, 1929. 

·I Cooke, C. W., The Correlation of the Vicksburg Group; U. S. Geol. Survey 
Prof. Paper 133, p. 2, 1923. 

[ 19] 
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greatest thickness known in Florida is at :Marianna, where a section 
shows about 30 feet. The known outcrops in Florida are confine d to 
a strip in Jackson County a few miles wide from north to south and 
extending from the neighborhood of Blue Springs, 5 miles northe ast 
of Marianna, west for a distance of about 15 miles to Cottondale. 

While the foraminiferal fauna from the :Marianna and its e quiva­
lents is well known in Alabama and Mississippi, that of Florida has 
been neglected. It is of importance to r ecord the sp ecies occurring in 
Florida, for h ere is the type locality of this limestone . 

Cushman~ has published an excelle nt series of monographs on the 
Oligocen e with check lists from numerous localities. It i s unfortunate, 
however , that only two localities we re r e porte d from the J\llaria nna 
limestone of Florida. From these two localities n ear :Marianna h e 
r eports a total of 15 sp ecies. The present authors, in a d e taile d study, 
have been able to find and r ecord 56 sp ecies and varie ties, of whi ch 
6 are apparently n ew. That our knowledge of a locality, even afte r a 
comprehensive study, n"Iay well b e incomplete is su ggested in the r esults 
obtained by Hower; in hi s studies on the R ed Bluff Clay type locality, 
R ed Bluff on Chickasawhay River , near Hiwanee, :Mississ ippi. The r e ­
fore, it is the present authors' purpose to record such information as 
has com e to light in their investiga tions of this fauna, in the hope of 
increasing our scope of knowle d ge of the Foraminifera o f Florida and 
of the Oligocene in general. 

Eve n such a short paper as this would b e incomplete without s tat­
in g the authors' indebtedness to J\rlr. H erm a n Gunter, State Geologist, 
for his many h elpful su ggestions and the freedom h e has allowe d the 
authors in the ir investigations. The drawin gs were made by ~Irs . 
Elizabeth Burckmyer , of Cornell U niversity, Ithaca, N.Y. 

The following nine localiti es' al1 in Ja ck so n County, Florida, w e r e 
examined: 

I. Quarry of R. D . Daffin, Marianna. Quarry about 100 fee t ;:outh 
of road leading from Marianna to old wagon bridge over 
Chipola River just east of Marianna, and about 100 yardt< west 
of the bridge. The old wagon bridge is now abandoned and 

;:; Cushman, J. A., Th e Foraminifera of the B yram Calcareous Marl , U. S . Geo l. 
Survey Prof. P aper 129, pp. 79·143, pl. 14, 35, 1922; also Prof. Paper 133, The F o t·a· 
minifera of the Vicksburg Group, pp. 11· 71, pl. 1·8, 1923. 

0H owe, H. V., J ourn. Pal. , vol. 2, no. 3, pp. 173-177, 1928. 
'Further de tail s of Marianna lim estone localities are given b y Mossom- A Pre· 

liminary R eport on the Limestones and Marl s of Florida, Florida Geol. Survey, 
Sixteenth Ann. R ept. , 1925, and by Cooke and Mossom, Geology of Florida, Florida 
Geol. Survey Twe ntieth Ann. R ept., 1929. 
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is r eplaced by a new bridge on Florida State Road No. 1, about 
200 feet up-stream. 
F. S. G. S. sample No. M-305. This is likely U. S. G. S. locality 
No. 6767 described below. Sample collected by S. Mossom, 
July 10, 1924. 

II. Quarry of Philip Sexton, 1% miles northeast of Marianna. 
F. S. G. S. sample No. M-459. Sample collected by S. Mossom, 
July 14, 1924. 

III. Blue Springs, Jackson County, Florida, 61!2 miles northeast of 
Marianna. 
F. S. G. S. sample No. M-467. Sample collected by S. 1\'Iossom, 
July ll, 1924. 

IV. Quarry of C. Welch, one-half mile east of Cottondale on L. & N. 
R.R. 
F. S. G. S. sample No. M-4·73. Sample collected hy S. Mossom, 
Nov. 18, 1924. 

V. Quarry of M. A. Spate, llh miles north of Cottondale. 
F . S. G. S. sample No. M-478. Sample collected by S. Mossom, 
July 14, 1924. 

VI. Quarry of B. B. Jordan, Jr., about % mile northeast of Cot­
tondale. 
F. S. G. S. sample No. M-585. Sample collected by H. Gunter, 
March 25, 1920. 

VII. Roof and wall of cave exposed in road-cut on Florida State 
Road No. 1, about 150 yards east of bridge over Chipola River 
just east of Marianna. {Fossil fish locality, see p. 7). 
F. S. G. S. sample No. M-770. Sample collected hy W. S. Cole 
and G. M. Ponton, July 6, 1929. This locality is about 100 yards 
northeast of U.S. G. S. locality No. 7241 described below. 

VIII. Small "Chimney Rock" quarry on east side of Marianna-Green­
wood Road, 11!2 miles northeast of junction of this road with 
State Road No. 1, which junction is about 100 yards east of 
new highway bridge oYer Chipola River, just east of Marianna. 
F. S. G. S. sample No. M-760. Sample collected by W. S. Cole 
and G. M. Ponton, July 6, 1929. 

IX. Road-cut on State Road No.1, about 100 feet west of bridge over 
Chipola River, just east of Marianna. 
F. S. G. S. sample No. M-84·3. Collected by H. Gunter and 
G. M. Ponton, November 9, 1928. 



TABLE 1.- LOCAL DISTRIBUTION OF SPECIES FROM THE VARIOUS STATIONS OF THE MARIANNA LIMESTONE OF FLORIDA. 
(A, abundant; C, co mmon ; R, rare; V, very rare ; X, reported without indication of abundance.) 

"" "" 
Fla. State U.S. G. S. U.S. G. S. 

Species Gcol. Surv. Locality Locali ty 
II III IV v VI VII \'Ill IX 

Cat. No. No. 7241 No. 6767 
(Cushman) (Cushman) 

- - - --- - - ---------------
Textularia conica ... ........ .... .. S-2027 v >:tj 

mississippiensist. S-2007 R R t"" 
porrecta ... S-2015 v 0 

' .. .. .. .. .. ~ 
Clavulina byramensis. . . . . . . . . . . . . S-2017 c c c c ..... 

byramensis var. extans .. S-2009 c c c c 0 
> lVIassilina decorata ... . . . .. .... ' .... . . . S-2001 . . v 

Robulus cultratus .... ....... .. . .. . . ..... S-2018 A A A A A A A A '"-' . . . . '' ... t:'j 
Lenticulina crassa var. mariannensis* .. . . . . . . . . . . . . . S-2028 . . v 0 

con vergcns. &-2029 R R t"" 
rotulata. S-2030 X c c c c c c c c 0 ... . ... . .. '"-' Yieksburgensis ............ S-2010 X A A A A A A A A A ..... 
vicksburgensis var. apcrtat. S-2031 v v v ('") ... . ....... . . > 

Marginulina pediformist .. S-2033 v v t"" 
Dentalina communis. S-2035 X c c c c c en 
Nodosaria longiscata .. S-2005 R R R e 

cf. jacksonensist. S-2036 v ~ .... . . .... . . . . . . . ' . < obliqua. &-2037 c c c c c c c c c t:'j 

vertcbralis. S-2014 c c c c c c c c >< 
Iatejugata t. . .......... S-2019 v I 

Saracenari:t i talica t . &-2034 c c c c c c t:J::l 
e 

Frondicularia zeta *. ... ' . . .. . .. S- 2032 v v t"" 
Guttulina problema. &-2038 R H R t"" 

t:'j 
Globulina gibba. 8-2012 c c c c c >-3 
Nonion umbilicatulumt. &-2006 R H. R R ..... 

'2 
Operculinella dia *. . .... . . . ...... .. . . . .. . ... . &-2039 A A A :\ A :\ :\ A ,\ 

>:tj 
Bulimina sculptilist. ' . ... . . .. ... .. . &-2023 v ..... 
Boli Yin a ariana * .. .... S-2041 c c c c c c < . . . . . . . . . t:'j 

caelat<t. . . . . . . . . . . S-2013 c c c c 
Reussia spinulosa var. ghtbrata ... . . . .. .. .. .. .. . . .. . S-2022 v 
Uvigerina byramcnsis. ............ . . . . . . . . . S-2002 v v v v 

mariannensis * .. . . . .. .. .. .. S- 2040 v 
pigmea . ... . . . . . . . . . S-2021 X c c c c c c c c 

Discorbis sp. t ........ . . . . . . . . . . . S-2042 \' \' 
Gyroidina vicksburgcnsis ....... .. . . .. .. . . .. X 



TABLE 1.-LOCAL DISTRIBUTION OF SPECIES FROM THE VARIOUS STATIONS OF THt: MARIANNA LIMESTOI'iE OF fLORIDA.-Continued. 

(A, abundant; C, common; R, rare; V, very rare; X, reported without indiration of abundance.) 

Fla. Stale C. S. G. S. l l . S. G. S. 

Species Geol. Sun·. Locality Localitv 
II II[ IY y n Yll :--;0. 7241 :--;o. 6767 Cat. :\'o. (Cushman) (Cushman) 

----- - ----- ------
Eponides byr~mens is: . . .. . . .. .. . . . . . S-200S X :\ A :\ :\ :\ A A 

manannens1s . . . .. . . .. .. .. .. .. .. .. .. . . . . . S-2011 X y v 
a.d,·ena. .. ..... , .. . . .. . . S-2044 R It 

Rotalia sp .. . . .. . .. . .. .. .. ... ... . It . . 
Siphon ina ad,·ena . ...... . .... S- 2003 X X c c c c c 
Cancris sagra t. . . . . . . . . . . . S- 2024 R 
Cassidulina globosa. t. ... . . . .. . . . S-20~.5 . ... 
Globigerina bulloides .. .. .. . . . .. S-2046 X c c c 

dutertrei . .. ..... . . . .. . . . . .. S- 20-!7 X R 
inflata t ... ...... . .. :-:i--2048 c c c 
trilobat. . . . .. . .... . .. .. . .. S-204!) c c c c c c 

Globorotalia menardii . .. .. . ..... . S- 20:1:) 
Anomalina beta * .. ..... ..... S- 20ii0 v v 

bilatcra lis. .. ... . .... .. S-2004 A A A A A A A 
mississ ippicnsis. S- 2000 X c c c c c c c 
vicksburgcnsis. .. ........ . . . . .. . S-20iil v v 

Planulina byramensis. S-201G X c c c 
mexicanat . .... . . .. . . S-20ii2 v 

Cihicides american us . . .. . .. . . , . . . S- 202ti c c c c 
lobatulus .. S-202ii X X c c c c c 
pseudoungcrian us . S-20.~:; X X A A :\ :\ A :\ :\ 

l'lanorbulinella larvala . . . . . . . . . . . . . . . . S-2020 A :\ :\ :\ .\ .\ A 
LepidocyC'lina mantelli . .... ......... ... . . S- 20:i4 X A :\ :\ A .\ A A 

mantelli mr. papilhLta . :->-20.~!) c 
*Species and varieties described by us as new. 
tSpecies and varieties not previously reported from the Oligocene of the Southern States. 

\'III 

--
A 
R 
R 

c 
R 
v 
c 
c 
c 
v 
A 
c 
v 
c 
v 
c 
c 
A 
A 
A 
c 

iSper ies and Yaricties new to typi<"rtl Mariann:L Limestone, but reported by Cushman in other members of the Vick~burg Group . (See Table No.2 .) 

IX 

---
.. ,. 

c 

A 
c 
v 
c 
c 
c 
A 
A 
A 



24 FLORIDA GEOLOGICAL SURVEY-BULLETIN FIVE 

Cushman's Florida localities were as follows: 
U. S. G. S. locality No. 6767>; Quarry south of road at top of first 

hill west of bridge over Chipola Rive r east of .\1arianna. C. "\V. Cooke , 
collector. This is likely same locality as (I I, as d escribe d above. 

U . S. G. S. locality No. 7241."' Quarries on south side of hill south 
of road and a quarter mile east of bridge ove r Chipola River, east of 
Marianna, Florida. C. W . Cooke and W. C. Mansfi e ld, collectors. 
This locality is about 100 yards southeast of localit y IV II I d escribe d 
above. 

A summary table of the species from the individual localities is 
given in Table I. For completeness, Cushman's localities from Flor­
ida have been included. 

In Table 2 will h e found species and varieties new to typical 
:Marianna limestone, but reported by Cushman in other m e1nbers of 
the Vicksburg Group: 

TABLE 2.- SPECIES AND VARIETIES NEW TO TYPICAL MARIANNA LIMESTONE, BUT REPORTED 

BY CUSHMAN IN OTHER MEMBERS OF TH E VICKSRURG GROUP. 

I :\lint Sp ring, 

Rn·am Calcareous 

Ca l~a reous (;tendon :Ma rl, Red Blufi' 

.i\la rl Lim estone member of C lay 
l\larianna 
Limestone 

Te1.:tularia mississippiensis. X X X X 
Lenticulina vickshurgensis ,·ar. aper ta . . X X 
Saracenaria italica. . .......... . X X 
Nonion umbilicatulum . . . . ... . ..... . X X 
Bulimina sculptilis. . ........ . X 
Discorbis sp. . . . . ... . .. . . X X X 
Cancris sagrus. . .. . .... . . .. . . . . . X 
Globigerina t riloha. . ... . . .. . X 

X Anomalina \ickshmgt·nsi.,_· ._ ._·_· _. _ .. _._·_·_· _. _. _ . . _._! ________ __:_: _______ ___: ___ _.:__ 

Cushman!1 has li sted from all localities in th e typical Marianna 
limestone, 64 species and varieties, and Vaugh an 1" has report< 
L epidocyclina nuuttPlli var. papillata. The followin g list gives th« 
which have been found b y Cushman at other stations of the typit_ 
:Marianna than the Florida ones, and which wer e not r ecorde d by the 
present authors from Florida. 

"'U.S. Geol. Survey Prof. Paper B3, page H , 1923. 
"U. S. Geol. Survey, Prof. Paper 133, 1923. 
lOU. S. Nat., Mus., Proc. vol. 71 , art. 8, p. 3, pl. 3, fi g. 2-a, 2-b; pl. 4, fig. 1 and 2, 

J 927. 
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TPx t.ularia tumidulum 
agglut ill(lll s 
snblumPrii var. 
mississi ppiPn sis var. alabamensis 

Bnlivi.na cookei 

frondea 
V f'r nenilina rectim argo 
Gaud ry in a q uadrcm gular is 

ad vena 
Clavulina byramensis var. turgida 
Bulimina sp. ? 
Cassidulilw crassa 
Lagena sulcata 
Nodosaria catenulat a 
Cristellaria .mbmalligera 
Polymorph ina byramen sis 

am ygdaloides 
equalis 

Pullenia quinquPloba 
S p irillina vi vi para 
Discorbis orbicularis 
Trun catulina U'llf'llerstorfi (=our Planulina m exiecma ) ? 
R otalia dP11lata var. parva 
Gypsina rubra 
Spiroloculina byram ensis 
Quinqrw loculina bicostata 

glabrata 

From Cushman's original pape r 1 1 it would appear that the Florida 
material was not very satisfactory. His samples were, undoubtedly, 
old ones which had b een allowed to dry completely, and this dried 
material is very r efractor y and hard to work. By u sing much car e in 
preparation, the junior author was able to obtain a considerable 
number of sp ecies from each locality. Very few specimens had to be 
discarderl b ecause of poor state of preservation, although specim ens 
from some localities were better than others. Station No. VIII was 
worked in more detail than the other s in order to obtain the most 
comple te list poss ible . 

As Cushman 1 ~ has pointed out, the Vicksburg group is evide ntly 
p aleontologieally more or l es!" of a faunal unit. The only Foraminifera 

llU. S. Geol. Surv ey, Prof. Pap er 133, 1923, p. 13. 
l ~Loc . cit., p. 11. 
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which definite ly appear to b e confine d e ntire l y t o the :M a ri a nna are 
L epidocyclina mantelli and its varie t y papillata , Eponid es mariannen· 
sis and Operculinella dia. V a u ghan 1

:: s tates tha t " L e pidocyclina 
mantelli i s certainly known from no othe r horizon." U sing the small 
Foraminifera, the t y pical M arianna m ay b e r ecognize d by faun al 
grouping r a ther than b y ran ges of individual s p ecies. 

Cushman 14 and Sch e n ck 1:; have pointe d out th a t the fa c tors of 
de pth and t emperature are of utmost importance in the grouping of 
individuals. That the re w as som e slight phys ical diffe r e n ce in the 
deposition of the ty pi cal l\'I aria nna fro m th e o th e r m e mb e r s of the 
Vicksburg group is app a re nt f rom a study of its f a una. While many 
of its small Foraminifera a r e form s that r a n ge thro ughout th e e ntire 
group, certain form s seem , from our present knowle d ge, t o b e r estric ted 
to it solely. Of these, L e pidocyclina 1nante lli a nrl its v a ri e t y papillata 
are the most important, Epon id es 1narianne n sis t o date has b een r e ­
ported only from the Mari a nna, a nd Ope rculinella dia , while a n ew 
sp ecies, is so large that if it occurre d in a n y othe r Ine inbe r , it should 
have b een r eporte d. Whethe r these l ast two m e nti o n e d f o nns indicate 
only a temporary migr a tion or a short evolutionary change, only Iuore 
detailed study can tell. For the present, the g roupin g of these forms, 
sp ecifically m entioned a bove, with t h e othe r s as indic ate d on our lists, 
will have t o b e t ak e n as indi cati ve o f t y pica l M ari a nna lime stone . 

13Vau gh an, T. W., Acad . Na t. Se i. P hila. , Pror. , vo l. LXXI X, p . 300, 1927. 
HCushman, J. A., Contr. C ushma n L ah . F o r a m . R e s., vol. 2 . pt. 3, pp. 71·74, 1926. 
l'iSch enck , H ., Journ . P al ., v ol. 2, no . 2. pp. 15!l-166, 1928 . 
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DESCRIPTIONS OF SPECIES 

Order FORAMINIFERA 
Family TEXTULARIIDAE 

Subfamily Textulariinae 
Genus TEXTULARIA Defrance, 1824 

TEXTULARIA CONICA d'Orbigny 

Plate 8, figure 8 

Textularia couica tl'Orbign y in De ln Sagrn, Hist. Fis. Pol. Nat. Cuha, Forams., 
1839, p. 143, pl. 1, fig s. 19, 20. 

Textulari<L conica Cushman, U.S. Geol. Sun·ey Prof. Paper 133, 1!123, pp. 16 and 17, 
pl. 1, fig s. 5, 6. 

T est short, conical, laterally compressed; chambers narrow, but 
long; sutures not very distinct; surface of the test slightly rough en ed 
by sand grains projecting through the cement; final chambers very 
flat, giving a flatten ed, abbreviated apertnral face; mouth a narrow 
slit at the base of the last chamber. 

Len gth 0.46 millimeter. 
Our sp ecimens agree very well with the figures given by Cushman 

and also with the origi1.1al of d 'Orbigny's. The only difference from 
the original that can b e pointed out is th at d'Orbigny's fi gure shows 
slightly more acute ends. 

Locality: This sp ecies was found only at Station VIII, and is very 
r are. 

TEXTULARIA MISSISSIPPIENSIS Cushman 

Pbte 10, fi gure 3 

T extularia m ississ ippien si.s Cushman, U. S. Gcol. Survey Prof. Paper 129, 1922, pp. 
90, 123, pl. 14, fi g. 4. 

Textularia mississippiensis Cushm an, U.S. Geol. Survey Prof. Paper 133,1923, p . 17. 

Original description: 
" T est elonga te, fairl y broad, thickest in the middle, thence thinning 
toward the periphery, in end view biconvex, central portion curved ; 
chamber s rather low and broad, especially in the early st c:ges, becom­
ing somewhat high er in the adult; sutures covered by a coarsely 
arenaceou s layer , m eeting in the center and at the periphery, leaving 
the central portion of each chamber uncovered ; p eriphery irregular, 
not definitely or regularly spinose, chamber walls smooth and finely 
perforate. 

Length 0.40-0.75 millimeter." 
Cushman found this species almost entirely limited to stations in 

Mississippi, and made a n ew variety, viz., T extularia mississippiensis 
var. alabamensis, which seem ed to replace the typical form almost 
entirely in Alabama and was characteri stic of the Marianna limestone. 
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Our specimens appear to be close r to the typical rather than to 
the variety alabamensis, a s they lack th e k eel , are not sufficiently 
elongated, and the sutures appear to h e cove r e d with a rli stinct are­

naceous layer. 
Locality: Found in small number s at Stations V and VIII. 

TEXTULARIA PORRECTA H. B. Brady 

Plate 10, figure 12 

Textularia agglutimms u'Orhigny var. porrecta H. B. Brady, Challen:::er Rept.. Zool­
ogy, vol. 9, 1884, p. 364, pl. 43, fig. 4. 

Textularia porrecta Egger, K. hayer. Akad. Wi ss. l\Iiinch c n , Ahh. , vol. 18, 1893, 
p. 269, pl. 6, fig s. 17, 18. 

Textularia porreclfl Cushman, U.S. Prof. Paper 133, 192 :~, p. Hi. pl. 1, fi(! . 8. 

T est elongate, subcylindrical, slightly compressed, hut with the 
p eriphery broadly rounded; sutures d e presserl whe n showing. hut 
often concealed hy the rough arenaceous character of the test: cham­
hers rather numerous; about a s high as long; ape rture ratlwr small, 
round, at the inner margin of the last form e d eha1nhe r. 

Length 0.81 millimeter. 
The Marianna specimens agree very closely with Cushman·;; fil:!ure 

<md description, except that the sutures are often not quite so pro­
nounced. This may h e du e to condition of preservation. Brady's 
figure r e presents a more elongate type than is r e presented by either 
Cushman's figure or our sp ecimens. With more sp ee inwns for studv 
this might prove to he a different species from porrecta . 

Locality: V ery rare, in one sample only, from Station VIII. 

Family VERNEUILINIDAE 
Genus CLAVOLINA u 'Orhigny. 1821i 

CLA VULINA BYRAMENSIS Cushman 

Plnte 11, figure 2 

Clavulinn byrrtmensis Cu shman, u. s. Geol. Suryey Prof. 
pl. 16, fig. l. 

Clnvulinn byram ens is Cushman, u. s. Geol. Survey Prof. 
pl. 2, fig. 3. 

Original description: 

Pape r 129, 1922. 

Paper H 3. 1923, 

p. 9? -· 
p. 22, 

" T est elongate, suhcylindrical, the early cha1nhers tt·iserial. forming 
hut a small portion of the test, late r ones uni serial, both portions 
rounded; sutures slightly depressed, ofte n not very disti net otherwise; 
aperture terminal, central, rounde d; wall coar sely arenaceous hut 
smoothly finish e d. Maximum l ength 1 millime t e r." 

Locality: This i s one of the r elative ly common and e a sily recog. 
nized forms in the Marianna, and was found at Stations I, VI, VIII 

and IX. 
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CLA VULINA BYRAMENSIS var. EXTANS Cushman 

Plate 9, figure 9 
Clavulina byramensis var. exta11s Cushman, U. S. Geol. Survey Prof. Paper 133, 

1923, p. 22, pl. 2, fi g. 6. 

Original description : 
"Varie ty differing from the typical form in the more elongate form 
and distinct chambers. 

Length · of adult specimens 0.3 1G millimeter." 
This varie ty occurs in smaller numbers than the typical. It may 

only represent a form of byramensis rather than a separate variety. 
As we have not made sections, we are still retaining the varietal name. 

Locality: Common at Stations II, VI, VII and VIII. 

Family MILIOLIDAE 
Genus MASSILINA Schlumberger, 1893 

MASSILINA DECORATA Cushman 

Plate 10, figure 5 
Massiliua decorata Cushman, U. S. Geol. Survey Prof. Paper 129, 1922, p. 143, pl. 

34, fig. 7. 
lllasillina. d ecorata Cushman, U.S. Geol. Survey Prof. Pape t· 133, 1923, pp. 55 and 56. 

Original description: 
"Test much flattened, elliptical or oval, slightly longer than wide, 
basal and apertural ends projecting, the apertural end narrowing to 
a small cylindrical n eck, nearly in the longitudinal axis of the test; 
sutures rather indistinct; surface dull white; periphery rounded, the 
sides ornamented by very fine pits, giving a finely granular appear­
ance to the test. 

Maximum length I millimeter." 
Our specimens agree exactly with the description given by 

Cushman. 
Locality: Found only at Station VIII, and extremely rare there. 

Family LAGENIDAE 
Subfamily Nodosariinae _ 

Genus ROBULUS Montfort , 1808 
ROBULUS CULTRATUS Montfort 

Plate 11, figure 9 
Robulu.s cultratus Montfort, Conchyliologie systematiqu e, vol. 1, 1808, p . 214, 54e 

genre. 
Cristellaria cult.rata Cushman, U. S. Geol. Survey Prof. Papet· 129, 1922, p. 130, pl. 

31, fig. 8; U. S. G. S. Prof. Paper 133, 1923, p. 29. 

Test large, closely coiled, with 7-9 chambers in the last volution; 
sutures distinct, recurved, flush with the surface; surface of test smooth, 

H>This is a typographical error. The figure Cushman gives was drawn from a 
specime n 3.0 millimeters long. (Verified by Cushman, letter Aug. 4, 1930.) 
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unornamented; test generally bordered with a distinct, fairly h eavy 
keel; aperture peripheral, radiate, distinct, with a f'.eco ndary aperture 
directly below, but often concealed. 

Diameter 1.8 millimeters. 
The Marianna specimens agree exactly with the one figured by 

Cushman. Numerous forms have been placed under the specific name 
of cultratus, many of which undoubtedly do not belong there. Our 
specimens, however, agree very well with the type as given by Montfort. 

Locality: This form occurs quite abundantly at all stations exam­
ine d except No. IX. 

Genus LENTICULINA Lamarck, 1804 
LENTICULINA CRASSA d'Orbigny var. MARIANNENS IS. n. nr. 

Plate 6, figure 8 

The varie ty differ s from the typical in weaker developme nt of the 
keel and in the shape of the apertural face which in the variety is 
n early straight across. 

H eight 0.87 millimeter s; width 1.04 millimeters. 
Cotypes : Florida State Geological Survey, No. S-2028. 
Locality: Specimens of this variety are very rare, and were found 

only at Station VIII. 

LENTICULINA CONVERGENS (Bornemann) 

Plate 11, figure 3 
Cristellaria con verge /I s Bornemann, Zeitschr. d eulsch. geol. Gesell. ; vol. i, 1855, p. 

327, pl. 13, fig s. 16 and 17. 
C ristelUtria coll verge ll s Cushman, U. S. Geol. Survey Prof. Paper 133, 1923, p . 28, 

pl. 4, fig. 2. 
L enticulina con vergens Co le and G illesp ie, Bull. Am. Pal., vol. lS , No. S7 b, 1930, 

p. 7, pl. 3, fig. l. 

Test small, tightly coiled, biconvex, chamber s, roughly triangular 
1n shape, the final one produced; sutures on most sp ecime ns fairly 
distinct; aperture distinct, radiate. 

Diameter: 0.40 millimeter. 
Our specimens compare very well with Cushman's figure and also 

with sp ecim ens from the Meson formation (Middle Oligocene l of 
Mexico . A s has been pointed out by the senior author in the Mexican 
paper , all the American form s are referable to Bornemann's figure 
16 rathe r than 17 which should probably b e considered a varie ty. 

The American forms further have more pronounce d sutures than 
g ive n in the original description. 

Locality: Rare, and found at Stations I and II only. 
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LENTICULINA ROTULATA (Lamarck) 

Plate 10, figure 10 

Len.ticulites rotulata Lamarck, Annales Mus., vol. 5, 1804, p. 188, No. 3; vol. 8, 1806, 
pl. 62, fig. 11. 

Cristellaria rotulata Cushman, U. S. Geol. Survey Prof. Paper 129, 1921, p. 130, pl. 
32, fig. 1; U. S. Geol. Survey Prof. Paper 133, 1923, p. 29. 

Test large, closely coiled; chambers numerous, peripheral margin 
acute rather than keeled, but in some specimens developing a very 
slight keel; sutures distinct, straight; aperture peripheral, radiate. 

Diameter: 1.30 millimeters. 
It is sometimes hard to distinguish L. rotulata from Robulus cul­

tratus in the Marianna material. L. rotulata is generally smaller, with­
·out the indication of a distinct keel and straight sutures which are 
sometimes slightly raised. 

Locality: This species was quite common at all stations examined, 
.and Cushman found it at U. S. G. S. Station No. 6767. 

LENTICULINA VIC({SBURGENSIS (Cushman) 

Plate 10, figure 7 
Cri.~tellaria vicksburgensi.~ Cushman, U.S. Geol. Survey Prof. Paper 129, 1922, p. 130, 

pl. 31, fig s. 6 and 7 . 
.Cristellaria vicksburgen.sis Cushman, U.S. Geol. Survey Prof. Paper 133, 1923, p. 29. 

Original description: 
"Test composed of few chambers, seven to eight in the visible coil; 
surface generally smooth, except on the sutures, which are marked 
by rather broad, curved, raised ridges, those near the earlier part of 
the coil broken into rounded knobs, especially near the umbilical 
.area, the later ones more continuous; periphery angled, the early 
portion carinate; a pertural face smooth and somewhat concave, with 
acute projecting angles; aperture radiate at the angle of the chamber. 

Length 0.65-1.0 millimeter." 
Locality: This is one of the most abundant and easily recognized 

species in the Marianna. It conforms absolutely to type and occurs 
in considerable numbers in all samples we examined, and Cushman 
found it at U.S. G. S. Station No. 6767. 

LENTICULINA VICKSBURGENSIS var. APERTA (Cushman) 

·Cristellaria vicksburgensis var. aperta Cushman, U.S. Geol. Survey Prof. Paper No. 
133, 1923, pp. 29, 30, pl. 4, fig. 4. 

Original description: 
«y ariety differing from the typical form in the character of the sutures, 
which are broadly limhate, of clear shell material, and either not other­
wise ornamented or with a single knob at the inner end; test otherwise 
o;mooth, often with a thin keel." 
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Cushman figured a specime n about 0.54 nun. in le ngth and 0.42 
mm. in width. 

Locality: Very rare, at Stations I , V anrl VIII. 

G e nus MAR GIN U LINA d ~Orhigny, 1!126 

l\1ARGIKULIKA PEDIFORJ\1IS Bornemann 

Plate 7, figur e 3 lyery young , pef'ime n ) 
Plate 7, figure -~ I adult :;pecimen) 

iUarginulina pediformis Bornemann, Ze it <; r·llr. d eutsch. geol. Gese ll. , Yo!. 7, 1 855 ~ 

p. 326, pl. 13, fig. 13. 

Test cylindrical, elongate , slender, axis curve d , compose d of 5-6 
chambers which gradually increa se in s ize ; sutures d e pressed, dis tinct; 
aperture eccentric on the margin, radi a te, slightly produce d. 

Length 1.07 millimeters. 
This form from the :Marianna agrees ve r y we ll with Borne mann's 

original fi gure in size, arrangeme nt of chamber s and ge n e ral appe ar­
ance. W e are figuring a specime n which is evidently a young one of 
this sp ecies, as well as an adult sp ecime n. 

While greatly resembling M . glabra d'Orbigny, thi s sp ecies is l ess 
tumid and has more regularly shape d chambe r s. 

Locality: This sp ecies is ve ry rare , and wa s found only at Stations 
V and VIII. 

Ge nus DENTALINA d' Orhigny, 1826 
DEKTALINA COMMUNIS d'Orbigny 

Plate 8, figur e l 

Nodosaria ( Dentalina ) communis d' Orbigny, Ann. Sc . Nat. YOI. 7, 1!126, p. 2:l.J.. i\o . 35. 
Nodosaria communis H . B. Brady, Chall e nge r R e pl. , Zoology, vol. 9, 1884, p. 50-1-, 

pl. 62, fi gs. 19-22. 
Nodosaria communis Cushman, U . S. Nat. Mus. Bull. 71 , 1913, pt. 3, p . 5.J. , pl. 28, 

fig s. 1, 2 ; U . S. G eol. SurYe y Prof. Paper 129, 1922, p . 129, pl. :30 , fig . .J. ; U . S. 
Geol. Survey Prof. Paper 133, 1923, p . 27 . 

Dentalina communis Cushm a n, F lorida State Geol. Surve y Bull. .J.. 1930, p . 27 , pl. 
5, fi g. l. 

T est rathe r stout , axis curve rl , chambers rathe r lltiJile rous, inere a :;. ­
ing in size a s added; amount of suture tl epressiou variable , in some 
specime ns sutures n early flu sh with the surface, in othe r s quite s trong:ly 
depressed esp ecially toward th e aper tural e nd: initial e nd of te ><t rathe r 
pointe d ; aperture produced , radiat e , eccentric. 

Length 2.6 millimeters. 
Thi s is one of the common form s, although gen e rally broke n. 

Specime n s occurre d at Stations II, III, V , VII and VIII. Cushman 
found it at U. S. G . S. Station 6767. 
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Genus NODOSARIA Lamarck, 1812 
NODOSARIA LONGJSCATA d'Orbigny 

Plate 6, figure 4 

Nodosaria longiscata d'Orbigny, Foram. Foss. du Bassin Tert. Vienne, 1846, p. 32, 
pl. 1, fig s. 10-12. 

Nodosaria ezvaldi Reuss, Zeitschr. deutsch. geol. Gesell., vol. 3, 1851, p. 58, }Jl. 3, fig. 2. 
Nodosaria filiformis Cushman (not d'Orbigny), U. S. Geol. Survey Prof. Paper 129, 

1921, p. 129, pl. 30, figs. 1-3. 
Nodosaria ewaldi Cushman, Jour. of Pal., vol. 1, 1927, No. 1, p. 153, pl. 24, figs. 1, 2. 
Nodosaria longiscuta Nuttall, Quart. Jour. Geol. Soc., vol. 89, 1928, pt. 1, p. 81, pl. 4, 

fig. 13. 

Various names have been applied to this form, hut from a study of 
our specimens and the various illustrations representing these forms, 
we have concluded that there is not enough variation to warrant sep­
arate names. Reuss in his description of ewaldi claims that it may he 
distinguished by the more produced aperture; hut it seems to us that 
the amount that the aperture is produced is an individual character­
istic rather than a specific one. 

The Marianna forms, together with those figured by Cushman, have 
too elongated, cylindrical chambers to permit their being correlated 
with N. filifonnis, which typically has shorter and more inflated 
chambers. 

Locality: Only a few specimens were found, at Stations V, VII 
and VIII. 

NODOSARIA cf. JACKSONENSJS Cushman and Applin. 

Plate 6, figure 1 

Nodosaria jacksouensis Cushman and Applin, Bull. Am. Assoc. Petrol Geol., vol. 
10, 1925, no. 2, p. 170, pl. 7, figs. 14-16. 

Test slender, elongate, axis slightly curved; sutures distinct, de­
pressed especially between the last formed chambers; chambers grad­
ually increasing in size, subglobular to globular; aperture not observed. 

Length 1.74 millimeters. 
Our specimens are very similar to the ones described by Cushman 

and Applin from the Texas Eocene, except they appear to he slimmer. 
But for the present, we are referring them to Cushman and Applin's 
species. 

Locality: Very rare, and found only at Station VI. 

NODOSARIA OBLIQUA (Linn~) 
Plate 8, figures 9, 10 

Nautilus obliquus Linne, Systema naturae, 12th ed., 1767, p. 1163; 13th (Gmelin's) 
ed., 1788, p. 3372, No. 14. 

Nodosaria ( Dcutalina) obliqrw (Linru!) Parker :uul Jonc R, Annals and Mag. Nat. 
Hist., 3d ser., vol. 3, 1859, p. 482. 

Nodosaria obliqua Cushman, U. S. Geol. Survey Prof. Paper 129, 1922, p. 129, pl. 30, 
figs. 6, 7; U. S. Geol. Survey Prof. Paper 133, 1923, p. 27. 
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T est elonga te, large, chambers ntnnerous, b ecomin g 1nore distinct 
as the apertural end is reached; surface ornmnented with ntunerou s, 
di stinct costae which run the entire l e ngth of the t es t with occasional 
additional ones running b e tween those already forme d; aperture 
slightly produced, radiate . 

Length 10 millimeters (?) when comple te . 
lVIost of our specim ens arc broken so that the separate pieces show 

only 5 or 6 chambers. We have enou gh pieces, however , to r econ struct 
the entire test. It is identi cal with th e form figured b y C u shman. 

Locality : Common in all samples examined . 

NODOSARIA VERTEilR ALIS (Ba t sch ) 

Plate 10, fi gure 2 

Nautilus (Orthoceras) vertebralis Bntsch , Conchylien des Seesa nd es, 1791, Jl. 3, No. 6. 
pl. 2, figs. 6 a, b. 

No dosaria vertebralis Cushman, U . S. Geol. Surv ey Prof. Paper 133, 1923, p. 27 , pl. 4, 
fig . 1. 

T est elo nga te, slender , hut slightly tapering, chamber s short, in­
flated, sub globular ; sutures depressed; surf ace orname nted by a fe w, 
relatively h eavy cos tae which run the entire l en g th of the test; initial 
end often with a short, fairly h eavy spine. 

Len gth 1.5-4.0 millimeter s. 
Locality : Common at all stations except No. VII. 

NO DOSARIA LATE.JUGATA G~;mbcl 

Plate 6, figure 3 
.Y o d o sar in lat eju i<fl /11 l,ii mh el, ,\hh a ndl. K . hay. ,\k a ol. \\'i,;,;, l\Tii •when, , ·ol. 10. 1!\(,S. 

p. 619. pl. I , fi g. 32. 
Nodosaria sp. Cushman, U . S. Gcol. Survey Prof. Papet· 129, 1921, p. 130, pl. 30. fi g. 5. 
Nodosm·ia latejngata Cushman a nd Hanna, Pt·oc. Calif. Aca d. Sci. 4th ser., vol. 16, 

1927, No. 3, pp. 212·213, pl. 13, fi gs. 15·17. 

T es t r elatively l ar ge, hut composed of very few chambe r s, 4-5 ; 
ch amb ers l arge, subglohular, the initial ch amb er the largest gra dually 
decr easin g in size toward th e ap erture ; sutures d epressed , pronounced; 
costae run the entire len t,rth of the t es t, comparatively fe w in number 
with wide spaces in b etween; aperture produced , s1il!htly r a diate . 

Len gth 1.45 millimeter s. 
Cushman figured in his ~~l int Spring paper , U.S. G eol. Survey Prof. 

P ap er 129, a form as Nodosaria sp. Late r h e r e ferre d it to N. verte­
bralis17. W e h ave specimen s from the Marianna which compare very 
well with Cush man's :Mint Spring specim en. Al so some of our speci­
m e ns comparP ver y favora bl y with N. late ju gnta as fi gure d by G iimbel 

lTCuslnn an. J. A. , U.S. GeoL Surv ey Prof. Paper 133, p. 23, 1923. 
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and later by Cushman and Hanna from the Eocene of California. W e 

are placinp; our forms und er G iimbel 's sp ec ies b ecause of its r elative ly 

few inflate d chamber s and the appearance of its costae . It seem s 

distinct from forms we are r e ferring to N. vertebralis. 
Locality: Found only at Station VIII, wher e it was very rare. 

Genus SARACENARIA Defranc e, 1824 
SARAC E N ARIA ITALICA Defrance 

Plate 6, figure 5 

Saracenaria italica Defrance, Diet. Sci. Nat., vol. 32, l 82J , p.l77; vol. 47, 1827, p. 344. 
Cristellar ia italica H. B. Bx·ady, R ept. Voy Challe nger, Zool. vol. 9, 1884-, p. 544, pl. 

68, fi gs. l 7, 18, 20-23. 
Cristellaria italica Cushman, U. S. Nat. Mu s. Bull. 100, 1921, p. 252, pl. 51, fig. 2. 
Cristellaria italica Cushman, U. S. Geol. Survey Prof. Pa})et· 133, 1923, p. 30, pl. 4, 

fig. 3. 

Test r athe r l a r ge, stout, triangular in cross section, c01nposed of a 
tightly coile d initial part followed b y an uncoile d portion; uncoiled 
portion variable in length according to the age of the individual; 
chambe r s of uncoile d portion narrow; sutures fairly pronounced, 
~loping ; ape rture produced , radiate. 

L ength l millimeter. 
This sp ecies i s quite common at most of the stations examined by 

u s. It does not follow the type as closely as one might like, hut as 
ther e appe ars to h e so many variations, w e have placed it under this 
sp e cies for the present. Many of our specime n s agree very closely with 
the fi gure give n by Cushman in his Philippine r eport, U. S. Nat. Mus. 
Bull. 100. 

Locality: Stations I, II, III, V , VII and VIII. 

Genus FRONDICULARIA Defrance, 1824 
FRON DICULARIA ZETA, n. sp. 

Plate 5, fi gures 4 and 5 

T est compressed, subelliptical in side view, widest about %, the way 
from the initial end, initial end more pointed than the ap ertural ; 
initial end in the m egaspheri c form with a subspherical proloculum 
which appe ars as a raised knob on the outside of the sh ell, followe d 
by 6 or 7 of the typical inverted V-shaped frondicularian chamber s ; 
sutures showing as d epressed lines which are more pronounced in 
the center of the test and toward the a p ertural end; p eriphery bluntly 
rounded; surface entirely without ornam enta tio n ; aperture slightly 
produced , some times slightly radiate, often g iving the appearen ce of 
two slightly produced lips. 

Length 1.88 millimeter ; width 1.22 millime ter . 
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Cotypes: Florida State Geological Survey, No. S-2032. 
This is a very interesting form, although only a few individuals 

were found. No tendency to coil was observed in the sections made of 
megaspheric individuals. 

The microspheric form was not observed. 
Locality: Stations IV and V. 

Family POLYMORPHINIDAE 
Subfamily Polymorphininae 

Genus GUTTULINA d'Orbigny, 1826 
GUTTULINA PROBLEl\IA d'Orbigny 

Plate 10, figure 11 

Polymorphina (Gu,ttulina) problema d'Orbigny, Annales Sci. Nat., vol. 7, 1826, p. 
266, No. 14, Modeles, No. 61. 

Guttulina problema d'Orbigny, Foraminiferes fo ssiles du bassin tertiaire de Vienne, 
1846, p. 224, pl. 12, figs. 26-28. 

Polymorphina (Guttulina) problema H. B. Brady, Challenger Rept., Zoology, vol. 
9, 1884, p. 568, pl. 72, fig. 20; pl. 73, fig. I. 

Polymorphina (Guttul ina) problema Cushman, U. S. Geol. Survey Prof. Paper 129, 
1922, p. 94, pl. 18, fig. 1; U. S, Geol. Sm-vey Prof. Paper 133, 1923, p. 33, pl. 5, 
fig. 6. 

Test elongate, spindle shaped; chambers few, inflated, sutures 
distinct; apical end more or less rounded, apertural end more tapered; 
surf ace smooth; aperture radiate, slightly produced. 

Length 0.83 millimeter. 
Locality: This sp ecies was found at Stations II, VII and VIII, but 

IS rare. 
GLOBULINA GIBBA d'Orbigny 

Plate 10, figure 6 

Polymorphina (Globulina) gibba d'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 226, No . 
20, Modeles, No. 63. 

Polymorphina gibba Cushman, U.S. Geol. Survey Prof. Paper 129, 1922, p. 93, pl. 17, 
fig. 3; U. S. Geol. Survey Prof. Paper 133, 1923, p. 31. 

Globulina gibba Cushman, Florida State Geol. Survey Bull. 4, 1930, p. 3-t, pl. 5, 
fig. 21. 

Test almost circular in front view, in end view broadly oval; cham­
bers few, inflated, approximately triserially arranged; sutures fairly 
distinct; wall smooth; aperture radiate and slightly produced. 

Length up to 0.7 millimeter. 
Locality: Common at Stations I, II, III, V, and VIII. 
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Family NONIONIDAE 
Genus NONION Montfort, 1808 

NONION UMBILICATULUM (Montagu) 

Plate 9, fi gure 1 

Nautilus umbilicatulus Monta gu T estacea Britannica, 1803, p. 191; Suppl., 1808, 
p. 78, pl. 18, fig. 1. 

Nonionina umbilicatula Cushman, U. S. Geol. Survey Prof. Paper 129, 1922, p. 139, 
pl. 23, figs. 3, 4; U. S. Geol. Survey, Prof. Paper 133, p. 49. 
Test biconvex, nearly circular in outline, symmetrical; deeply 

umbilicate ; 8-10 chambers, comprising the last formed whorl; sutures 
slightly depressed, limbate; surface of t est smooth, finely punctate; 
peripheral margin broadly rounded; aperture a narrow, curved slit 
at the base of the final chamber. 

Diameter 0.50 millimeter. 
Locality: Rare, at Stations I , V, VIII, and IX. 

F amily CAMERINIDAE 
Subfamily Camerininae 

Genus OPERCULINELLA Yabe, 1918 
OPERCULINELLA DIA, n. sp. 

Plate 6, figure 7, and 
Plate 7, fi gures 11, 12, and 13 

Test small, greatly compressed, volutions 3% to 4, the last one 
having about 22-24 chamber s. P eriphery in some specimens slightly 
thicken ed, central area of the test thick ened, this thickening occupying 
half the area of the t est, a marked area of depression often exists 
between these two thickened areas, esp ecially in more adult specimens. 
Surface entirely unornam ented, some specimens occasionally showing 
the septae as fine light lines, especially if the sp ecimen is wet, extend­
ing from the periphery to the center of the t est. In section the sutures 
for their first half are gen tly curved, in their last half strongly 

recurved. 
Width 1.74 millimeter to 2.1 millimeter (from outer edge of 

aperture through the center.) 
Len gth 2.03 millimeter to 2.6 millimeter (at right angles to above.) 
Cotypes : Florida Geological Survey Cat. No. S-2039. 
This species is evidently related to Operculinella sabinensis Cole, 

from the St. Maurice formation (Eocene). The arrangement and 
shape of the sutures i s similar, except in 0. dia they arc more strongly 
recurved. 0. sabinensis is larger, has more chambers in its final volu­
tion and is also thicker than the form described above. 

Locality: 0. dia with Lepidocyclina mantelli should make a splen­
did marker for the Marianna, as it occurs abundantly in every sample 

examined. 
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Family BULIMINIDAE 
Subfamily Bulimininae 

Genus BULIMINA d 'Orbigny, 1826 
BUL!i\IINA SCULPTILIS C u s hman 

Plate 9, figure 11 
Bulimina sculptilis Cushman, U. S. Geol. Surv ey Prof. Pape r 133, 1 <)23, p . 23, pl. 3, 

fig . 3. 

Original dcscri ption: 
" Test elongate, tapering, subacute at the initial e nd , broadly rounde d 
at the apertural end, or som ewhat contracted; chmnbe r s nutne rous, 
distinct; sutures slightly depressed; surface ornamented b y longitu­
dinal costae, raised considerably above the general surface of the test , 
comparatively few and continuous from the apex n e arly to the aper­
ture ; aperture elongate, com ma-sh a p c d. 

Maximum length l millime ter." 
Our sp ecimens from the l\Iarianna are ide ntical with sp ecime ns in 

the senior author's collection from the R e d Bluff Clay, :Mississippi, 
and also from the Alazan formation of M exico. It i s apparently one 
of the characteristic species of the Lowe r Oligoce n e . 

Locality: Found only at Station VIII, and very rare the r e . 

Subfamily Virgulininae 
Genus BOLIVINA d'Orbigny, 1839 

BOLIVINA ARIANA, n . sp. 

Plate 5, figure 7 
Bolivina nit ida Cushman (no t H. B. Brady), U. S. Geol. S urvey Prof. Paper 129, 

1921, p. 91, pl. 15, fig. 4. 
Test elongate, thin, t aperin g, broades t jus t b e low the a p e rtural end; 

segments r elatively few in number, r egularly textularian in arrange­
ment, each chamber borde re d b y an area of clear sh ell m.aterial which 
forms a relatively wide k eel around the entire test; cha1nbe r s broadest 
in the center of the test , regularly tape ring toward the p e riphe ry, 
slightly recurved ; aperture, r egular, e longate . 

Length 0.61 millimeter; wiflth 0. 36 millime te r . 
Cotypes: Florida Geological Survey Cat. No . S-204 1. 
This species, while near B. nitida of Brady, 1

" diffe r s in not having 
such a large, irregular aperture, and in not having such s trongly 
recurved chambers. The border of clear sh ell Inaterial around each 
chamber is also more pronounced in arianct than in nitida giving con­
sequently a broader k eel. 

Locality: Common at Stations I, II, V, VI, VII and VIII. 

lSBolivina nitida H. B. Brady, Cha ll e nger Rcpt. . Zoolo gy , vol. 9 . l ll!l4, p. 420. 
pl. 52, figs. 30 a, b. 
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BOLIVINA CAELATA Cushman 

Plate 9, figure 6 

11olivina caelata Cushman, U.S. Geol. Survey Prof. Paper 133, 1923, p. 19, pl. 2, fi g. 2. 

Original description: 
"Test elongate, compressed, rhomboid, nearly twice as long as wide; 
chambers comparatively few, thick est toward the middle; sutures 
indistinct, except n ear the apertural end, curved; p eriphery acute, 
~ometimes slightly carinate; surface ornamented by a reticulate pat­
tern , but very irregular, consisting of irregularly longitudinal costae, 
crossed or connec ted by other curved costae, not in any general direc­
tion; aper ture narrow, elongate. 

Maximum length 0.5 millime ter." 
Locality: This is a di stinct and easily r ecognized species, and was 

common at Stations V, VI, VII and VIII. 

Subfamily R eu ssiinae 
Genus REUSSIA Schwager, 1877 

REUSSIA SPINULOSA Reuss var. GLABRATA Cushman 

T · ern enilina spinrtlosa Reuss va r. glabrata Cushman, U. S. Geol. Survey Prof. Paper 
129, 1922, p. 92; U. S. Geol. Survey Prof. Paper 133, 1923, p. 21. 

Original description: 
" T est pyramidal, three-sided, widest above the middle, generally trian­
gular in transver se section, the sides somewhat concave; angles of the 
test bluntly angled or even rounded, without spines; surf ace smooth; 
aperture small, at the inner side of the last formed chamber. 

Maximum length 0.75 millimet er." 
Locality: Very rare, and found only at Station VIII. 

Subfamily Uvigerininae 
Genus UVIGERINA d'Orbigny, 1826 

UVIGERINA BYRAMENSIS Cushman 

Plate 9, figure 7 

Uvigerirw byramensis Cushman, U. S. Geol. Survey Prof. Paper 129, 1922, pp. 95, 
133, pl. 18, fig. 5; U. S. Gcol. Survey Prof. Paper 133, 1923, pp. 34 .. 35, pl. 4, fig s. 
10, 11. 

Original description: 
" T est minute, elongate, somewhat fusiform, initial e nd pointed; 
chambers numerous, distinct; sutures depressed; surface ornamented 
by lon gitudinal costae, rather thin and sh arp; the last-formed chamber 
more distinct than the r es t, the inner side concave, the other two sides 
slightly convex, givin g a generally triangular sec tion, the surface of the 
last-formed chamber smooth; the apertural end produced into a short 
cylindrical neck with a slight lip, the aperture circular. 

Length 0.25-0.4.0 mil1imcter." 
Locality: Very rare, hut represented at Stations I, IV, VII and VIII. 
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UVIGERINA 1\IARJANNENSJS, n. s p. 

Plate 6, figure 6 
Test minute, fusiform; chambers and sutures indistinct; test cov­

ered by numerous, rather prominent, raised costae which run the 
entire length of the test; aperture on a ve ry short n eck with a phialine 

lip. 
Len gth 0.67 millimeter. 
Holotype: Florida State Geological Survey Cat. No. S-2040. 
This species is distinct from the other two Uvigerina a sso ciated 

with it b ecause of its form and costae which exte nd unbroke n the entire 
length of the test. In gen eral appearance, U. 1narianne n sis somewhat 
resembles U. eocaena Giimhel, hut our fonn has uwre re~ular costae 
and a slightly different shape. 

Locality: This form is very rare, and occurre d only at Station 
No. II. 

UVIGE RI NA PJGI\1EA d'Orbig ny 

Plate 9, fi gure 10 
Uviger ina pigmea d'Orbigny, Ann. Sc i. Nat., vol. 7, 1826, p . 269, pl. 12, fi gs . 8, 9, 

Modcles, No. 67. 
Uvigerina pygmaea d'Orbi gny, Foraminifercs fossiles du ba ss in te rtia ire d e Vienne, 

1846, p. 190, pl. 11, figs. 25, 26. 
Uvigerina pigmea Cushman, U.S. Geol. Survey Prof. Paper 129, 1922, p. 134, pl. 32, 

fi g. 2; U.S. Geol. Survey Prof. Paper 133, 1923, p . H. 
Uvigerina pigmea Cushman , Florida Sta te Gcol. Survey Bull. 4, 1930, p. 49, pl. 9, 

figs. 3, 6. 

T est subcylindrical, l arges t in the center, tapering to bluntly 
rounded ends; ch amber s numerous, infl a te d , triseria lly arrange d; 
sutures slightly dept·essed; ch amber s ornamented with longitudinal 
costae which are not continuous; final chamber generally smooth; 
aperture at the end of a short cylindrical n eck with a phialine lip. 

Length 0.73 millime te r. 
As Cushman has already pointe d out the sp ecim e n s from the Vicks­

burg group greatly r esemble pigntea as d escribe d and figure d by 
d'Orbigny in the Vienna basin monogr a ph. The form d escribe d in 
the Annales Sci. Nat. is evidently a diffe r ent form, as the final cham­
ber is produced and spinose. 

Locality: This form was fairly common at all stations except No. 
IV, and Cushman found it at U .S. G. S . Station No. 6767. 

Family ROTALIIDAE 
Subfamily Discorbisinae 

Genus DISCORBIS L am arck , 1804 
DISCORBIS sp. 

Plate 7, figures 1, 2 

Test small, plano-convex, ventral side rathe r fiat or slightly concave, 
dorsal side strongly convex, 6 chambers in the la s t volution; sutures 
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depre~se d, lim bate with clear shell material; margin of test acute ; wall 
very finely punctate ; aperture a narrow, curved slit at the base of the 
final chamber on the ventral side. 

Diamete r 0.43 millimeter . 
In the :Marianna material, one specimen was found which is ve ry 

similar to a form fi gured by Cuslunan 1 ~ as D . au.racann. As h e gives 
only a ventral view, it may be that his form i s differ ent than the Mari­
anna sp ecimen which we are considering the same as his. 

Rosalina auracana of d 'Orbign y is now r eferred to the genus Val­
vulineria. ~ " Neither Cushman's fi gure n or our specimen from the 
Marianna shows the prominent flat valvular tooth on the ventral side 
which i s characteristic of this genus. 

It is probably that this form r epresents a new species and belongs 
in the genus Discorbis. W e are figuring our sp ecimen for future 
reference. 

Localit y : Stations III and VIII, wher e it is ver y rare. 

Genu s GYROIDINA ,J'Orbigny, 1826 
GYROIDI NA VICKSBURGENSIS (Cushman) 

Rotalia vick sburgensis Cushman, U. S. Geol. Survey Prof. Paper 129, 1922, p. 139, 
pl. 35, fi gs. 3, 4. 

Rotalia vick sburgensis Cushman, U. S. Geol. Survey Prof. Paper 133, 1923, p. 46. 
Cushman found this species in material from U . S. G. S. Station 

7241, but it was not found by the authors. 

Subfamily Rotaliinae 
Genus EPONIDES Montfort, 180R 

EPONID ES BYRAME NSIS (Cushman) 

Plate 8, fi gures 5, 6 
Pulvirwlina byrumensis Cushm an, U. S. Geol. Survey Prof. P aper 129, 1922, pp. 99, 

138, pl. 22, fi gs. 4, 5; U. S. Geol. Survey Prof. Paper 133, 1923, p . 44. 
Original description: 

" T est sm all, biconvex, rotaliform, consisting of about t hree coils, seven 
to e ight chamber s in the l as t-forme d one; on the dorsal side sutures 
oblique and a t a considerable angle with the p eriphery, somewhat 
limb ate ; on the ventral side the chamber s extend in to the center, 
which i s u sually not umbilicate; sutures nearly straight; surface pol­
ish e d, punctations appearing as light tubules against the translucent 
wall ; ap erture near the inner end of the chamber on the ventral side, 
with a de finite valvular lip , the ap erture hidden below but when 
examine d foun d !o be co mposed, in th e a dult, of several adjace nt 
;:;mall rounded openings. 

IOCushma n, ]. A., U. S. Gcol. Survey Prof. Paper 129, 1922, pl. 32, fig. 6. 
20Cushrna n, ] . A., Bull. Scripps Institute Oceano graphy, T ech. Ser. vol. I , 1927, 

p. 160. 
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Maximum diame ter 1.5 millime te r s: ' 
This i s one of the most abundant forms. It i;; easily recognized 

and absolutely true to the type as far as we have ohscrved. 
Locality: All samples examined , and Cu=-hman founrl it at U. S. 

G. S. Station No. 6767. 

EPONIDES l\IARIAJ'>NENSIS (C u shman ) 

Plate 5, fi gures 8 ar11l 9 
Pulvinulina nwrirmn ensis Cushman, U. S. Geol. Surv ey Prof. l' ;qwr l :n. 1923, p. -l-1, 

pl. 7, fig s. 1-3. 

Original description: 
"Test unequally biconvex, the dorsal s ide n ea rly flat: chamhcrs with 
a keel and sli ghtly limbate sutures, obliquely curvPd. v•·ntral !<ide some­
what convex, sutures deeply de presse d , ·with a lkPp umhilical central 
opening; aperture elongate at the base at tlw innPr nutq!in of the 
last-formed chamber; surface smooth. \Taximum diamPtPr 1.5 Jnilli­
meters." 

This species has b een reported to clak only 
limestone. It is distinct and r eadily rccol!nizcd. 
be one of the markers for this horizon. 

from the :\Iarianna 
Tt ;;lwuld prove to 

Locality: Very rare, at Stations III, V and IX: ran·. at Station VIII, 
and Cushman found it at U.S . G. S. Station 6767. 

EPONIDES ADVENA (C u shman) 

Plate 11, figures 10 and 11 
Rotalia adverw Cu shman, U. S. Geol. Su rvey Prof. Paper· l :n. 192 :~. p. 46, pl. 7, 

figures 4-6. 

Original description: 
"Test rotaliform, composed of about three co il ;;, nearly a;; high as 
broad, the last coil consistinp: of five or s ix chamber;;. umhonal r el! ion 
elevated, p eriphery broadly rounded, ventral ,.;idt· ;;om e·what 1110re 
convex than the dorsal; sutures slil!htly if at all dPpre;;sP rl , only those 
of the last-formed coil di stinct: aperture an e lon:ratP ""1 it, seve t·al times 
as long as wide, the e nds curved, on th e ventral s ide at th P inner ntargin 
of the last-formed chambe r ; wall finely punc tat<·, >" lllooth, "mn e what 
shiny. 

Diameter 0.80 millimeter or less." 
Locality: This form was found at Stations I. VI f a tHl VIII, where 

it was rare. 
Genu s ROTALIA Lamar<'k. 1804 

ROTALIA Sp. 

Plate II , fi gure (i 

W e are figuring a sp ecies of Rotalia for future reference. There is 
only one specimen and that is not too we1l prese rve d. Ventrally it 
looks very much like R. byramPnsis except that the s pines are missing. 
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It may r epresent that species, but more and better specimens are 
need ed for a specific determination. 

Locality: Rare, at Station III. 

Subfamily Siphonininae 
Genus SIPHONINA R euss, 1849 
SIPHONINA ADVENA Cushman 

Plate II, fi gures 7 and 8 
Siphonina aduerw Cushman, U. S. Geol. Survey Prof. Paper 129, 1922, pp. 98, 137, 

pl. 22, fi g. 12; U. S. Geol. Survey Prof. Paper 133, 1923, p. 42. 
Original description: 

" Test unequally biconvex, dorsal side u sually less convex than the 
ventral; p eriphery subacute; chambers making up the last-formed 
roil; sutures distinct , on the dorsal side flush with the surface, on the 
ventral side, slightly depressed, on the dorsal side somewhat broadened 
and limb ate, ventrally narrow; surf ace smooth hut punctate ; aperture 
with a short neck, compressed, with a phialine lip and elliptical aper­
ture; color even in the fossil specimens somewhat hrow11ish; wall thin 
and translucent. 

Maximum diameter 0.50 millimeter." 
Locality: Relatively a common form at Stations I, IV, V, VI, VII 

and VIII, and Cushman found it at U.S. G. S. Stations 7241 and 6767. 

Subfamily Baggininae 
Genus CANCRIS Montfort, 1808 

CANCRIS SAGRA (d'.Orbigny) 

Plate 5, figure 6, and 
plate II, figure I 

Rotalirut sagra d'Orbigny in De Ia Sagra, Hist. Fis. Pol. Nat. Cuba, Forams., 1839, 
p. 77, pl. 5, fig s. 13-15. 

Pulvirmlina sagra Cushman, U. S. Geol. Surv., Bull. 676, 1918, p. 65, pl. 22, fig. 3 ; 
pl. 23, fig. l. 

Pulv irmlirw sagra Cushman, U. S. Geol. Sun·. Prof. Paper 133, 1923, p . 45, pl. 6, 
fig s. 9, 10. 

Carzcris sagra Cushman, Florida State Geol. Surv. Bull. <1, 1930, p. 56, pl. II, fi gs. <I a·c. 

T es t small, almost equally biconvex, slightly lon ger than wide, 
ventral side slightly more convex than the dorsa l ; 5-7 chambers in the 
last-formed coil, which incre :~ se rapidly as added, the final chamber 
occupying nearly half the test; sutures not depressed on the dorsal 
~ide , on the ventral side quite de pressed; margin of the test decidedly 
angulate, often borderecl with a slight k eel ; aperture a narrow slit 
opening into the umbilicus generally covered b y a plate (which is, 
however , lost in most fo ssil specimens.) 

Length 0.78 millimeter. 
The forms which oeeur in the Marianna are apparently identical 

with the forms figured by Cushman from the Glendon limestone. A 
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comparison of Cushman's figures and our specimens with d 'Orbigny"s 
original figure of Rotalina sagra, indicate that there are some differ· 
ences in form between the recent and Vicksburg specimens. Whether 
these differences are sufficient to make the fossil forms a different 
species can only be determined by a direct comparison of sp ecimens. 
The form figured by Cushman under the name Pulvinulinn sa.gra from 
the Miocene seems closer to d'Orbigny 's figure than the Oligocene 
species. The Vicksburg form does not seem to be so elongated and 
the final chamber is of a different shape. This appe arance of the final 
chamber, however, may be due to the lip ove r the umbilical are a being 
broken away in the fossil specimens. 

Locality: This form was found only at Stations V and VIII , and 
was rare there. 

Family CASSIDULINlDAE 
Subfamily Cassidulininae 

Genus CASSJDULINA d'Orhi gny, !H2o 
CASSIDULINA GLOBOSA Hantken 

Plate 7, fi gure 7 
Cassiduliua globosu Hantken, A. magy. kir. fol<lt. int. cvkon, vol. -L 1875, t 1876) , 

p. 54, pl. 16, fig. 2. 
Test small, globular; chambers fe w, inflate d ; sutures ve rv slightly 

depressed, slightly limbate ; wall smooth. very fine ly perforat e; ape r­
ture comma-shaped in a slight depression. 

Diameter 0.41 millime ter. 
In size and shape, our specime n s see m identi cal with the form 

described by Hantken from the Clnvuli/l(t szaboi bt>d s. It is very rare , 
and may easily be overlooked becau se of it ,.; ><mall s iz(•. 

Locality: Station No. VIII. 

Family GLOBlGERlNlDA E 
Subfamily Globigerinina e 

Genus GLOBIGERINA d'Orhign~ , l !l 2o 
Plate 8, figure 7, and 

plate 9, figur es 4 and 8 

The classification of the various species in thi s l£e nu s i ::: in a very 

chaotic state. 
Numerous specimens were found at several localities which are 

referable to definite types at least , and th ese are lis te d b e low with the 
specific name questioned. 

Globigerina bulloides d 'Orbigny ( ?). Common at Stations I , V, 
VI, VIII, and Cushman found it at U.S. G. S. Station No. 7241. 

Globigerina dutertrei d 'Orbigny (?) . Rare at Station L and Cu:::h­
man found it at U.S. G. S. Station No. 6767. 
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Globigerina inflata d'Orbigny (?). Common at Stations V, VI, 
VII and VIII. 

Globigerina triloba Reuss (?) . Common at all Stations except 
No. III. 

Family GLOBOROTALIIDAE 
Genus GLOBOROTALIA Cushman, 1927 

GLOBOROTALIA 1\IENARDII (d'Orbigny) 

Plate 11, figures 4 and 5 

Rot alia meuardii d'Orhigny, Ann. Sci. Nat., vol. 7, 1826, p. 273; .Modeles No. 10. 
Pulvinulina menardii Cushman, U. S. Geol. Survey Prof. Paper 133, 1923, p. 45. 
Globorotalia menardii Cushman, Bull. Scripps lnst. Oceanography, Tech. Ser., vol. 1, 

1927, p. 175; Cushman and Wickenden, Proc. U. S. Nat . .Mus., vol. 75, Art. 9, 
1929, p. 13, pl. 6, figs. 2 a·C. 

Test relatively large, unequally biconvex, ventral side slightly more 
convex than the dorsal; 6-8 chambers in the last formed coil; sutures 
almost flush with the surface, curved; surf ace unornamented, finely 
punctate; margin of the test angulate; not keeled; aperture a small 
slit situated at the margin of the last formed chamber. 

Diameter: 1.16 millimeters. 
Only one specimen which can be considered under this species was 

found in the Marianna materal. Cushman has reported it previously 
from the Marianna limestone at one locality only, viz., 5 miles south 
of Jackson, Alabama. Our specimen is very similar to figures of 
recent material, except that it does not have as pronounced a keel as is 
generally figured on recent specimens. This is undoubtedly due to 
the state of preservation. 

Locality: Station VIII. 

Family ANOMALINIDAE 
Subfamily Anomalininae 

Genus ANOMALINA d'Orbigny, 1826 
ANOI\IALINA BETA, n. sp. 

Plate 5, figures 1, 2, 3 
Anomalina grosserugosa var. (?) Cushman, U.S. Ceo!. Survey Prof. Paper 129, 1921, 

p. 98, pl. 21, figs. 3-5. 
Plano-convex, six chambers composing the last coil, margin 

strongly lobate; ventral side very convex with chambers strongly in­
flated, sutures depressed and showing as light lines, recurved; a knob 
of shell material often occupying the umbilical region; dorsal side flat 
or slightly concave, sutures strongly depressed, recurved; margin of 
Rhell bluntly rounded; aperture a curved opening at the inner margin 
at the periphery. 

Diameter 0. 70 millimeter. 
This species is recorded· by Cushman from the Byram marl as 
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Anomalina grosserugosa var. ( ? ) and also by Howe~ 1 from the type 
locality of the R ed Bluff Clay, Miss issippi. As Cushman has already 
pointed out in his paper , this species is very differ ent from Giimhcl 's 
A . grosserugosa, hut n ear a form fi gured b y Brady in the Ch alle nger 
r eport. A. beta differ s from Brady's (which should probably b e given 
another name ) in its more lobate outline, and more plano-convex form. 
The sutures in A . beta are also more strongly r ecurved. 

Locality : Thi s species is ver y rare, and was found only at Stations 
V and VI. 

A N OMA LI NA BILATERALI S Cushman 

Plate 10, fi gures 8 and 9 
Anomaliua bilateralis Cushman, U. S. Geol. Survey Prof. Paper 129. 1922, pp. 97, 

137, pl. 21, fig. 12; U.S. Geol. Survey Prof. Paper 133, 1923, pp. 42, 43. 

" T est of about four coils, bilateral or nearly so, composed of numerous 
chambers, ten or more in the last-formed whorl, umbilical r egion on 
both sides with a knob of clear sh ell material, more pronounced on 
the dorsal side ; chambers smooth, hut coarsely punct a te, more coarsely 
so on the ventral side ; sutures broad and somewh a t limbate with clear 
shell material; aperture a narrow curved opening a t the base of the 
final chamber. 

Maximum diameter , l millimeter. " 
Locality : Abundant at all stations examined. 

ANOMALINA MISSISSIPPIENSIS Cushman 

Plate 9, fi gures 2 and 3 
Anomalina mississippi.ensis Cushman, U. S. Geol. Survey Prof. Paper, 129, 1922, 

pp. 98-137, pl. 21, fi gs. 6-8 ; U.S. Geol. Survey Prof. Paper 133, 1923, p. 43 . 
Original description: 

"Test small, plano-convex, of about two and one-half coil s, peripher y 
slightly lobulate, bluntly rounded , dorsal side ver y much fl a ttened, 
even slightly concave, ventral side ver y convex ; chamber s compara­
tively few, six to eight in the last-formed coil ; sutures curved , on the 
dorsal side broad and limbate, even with the surface of clear sh ell 
material, on the ventral side narrower and depressed ; the last-formed 
two or three chambers on the inner margin on the dorsal side slightly 
above the general surface ; wall thin and translucent, esp ecially on 
the dorsal side, smooth, on the ventral finely punctate and not so clear; 
aperture a curved opening at the inner margin at the p eripherv. 

Len gth 0.25-0.35 millimeter, breadth 0.20-0.30 millimeter.". 
Locality : · Common at ali .stat:fons, ·and Cushman found it at U. S. 

G. S. Station No. 6767. 

21Howe, H. V., J our. of Pal., vol. 2,1928, No. 3, pp. 173-176. 
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ANOMALINA VICKSBURGENSIS Cushman 

Plate 9, figure 5 
Anoma1ina v i.cksburgensis Cushman, U. S. Geol. Survey Prof. Paper 129, 1922, P· 

137, pl. 35, fig s. 5, 6; U.S. Geol. Survey Prof. Paper 133, 1923, p. 43. 

Original description : 
"Test equally biconvex, dorsal side more flattened than the ventral; 
chambers numerous, 10 to 12 in the last-formed coil; sutures slightly 
limbat e; periphery rounded, not lobulate; wall be tween the sutures 
finely granular or punctate, ventral side with a clear mass of shell 

material at the umbilicus. 
Diameter 0.35 millimeter." 
The specimens examined by u s have a fairly flat dorsal side; more 

strongly so than one would be led to b elieve from the original descrip­
tion. The other characters are the sam e as given in the original de­

scription. 
Localitv : Very rare at Stations I , IV, VIII and IX. 

Ge nu s PLANULINA d'Orbigny, 1826 
PLANULINA l\1EXICANA Cushman 

Plate 6, figure 2 
Planulina m exicana Cushman, Contrih. Cush. Lab. Foram. Res., vol. 3, 1927, pt. 2, 

pp. 113-114, pl. 23, fig s. 5 a, b. 
T est complanate, compressed, composed of about 3llz whorls with 

12 chambers in the final volution; all the chamber s visible and distinct 
from both sides of the test ; sutures distinct, limb ate, gently recurved; 
chamber wall s di stinctly perforate ; p eriphery of test broadly rounded, 
not lobate: aperture small, at the base of the very narrow apertural 
face. 

Diameter 0. 79 millimeter. 
This i s apparently the same sp ecies as described b y Cushman from 

the Alazan formation (Lowermost Oligocene) of Mexico. The cham­
b ers in the specimens we have fr01n the Marianna whe1i compared 
with specimens from Mexico in the collection of the senior author, 
show a slightly different shape, but hardly enough to give the Florida 
specimens varietal r ank. 

This may represent the " Truncatulina" wuellerstorfi r eported by 
Cushman from the Marianna and Glendon limestones. 

Locality: Very rare, and found only at Stations IV and VIII. 

PLANULINA BYRAMENSIS (Cushman) 

Plate 10, figure 1 
Trun catulina byrwnen si., Cushman, U. S. Geol. Su~vey Prof. Paper 129, 1922, pp. 96, 

136, pl. 20, fig s.4 -6 ; U.S. Gcoi. ,Survey Prof. Paper 133, 1923, p. 41. 
Original description: 

"Test plano-convex, dorsal side slightly convex, ventral side flattened, 

r;eripher:al margin subcarinate; about eight chambers in the last:· 
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form ed whorl, chambers on the ventral side failing to reach the center 
of the test, leaving a de finite umbilical area which is filled with clear 
shell material; on the dorsal side each chamber at its inner border 
has the angles some what produced and a broad, rounded re-entrant 
near the middle; on the ventral side the inner half of the ch amber is 
rather intricately lobed, the chambers them selves of lighter color; 
the sutures darker, of clear sh ell material; surf ace finely granular; 
aperture an elongate opening at the base of the last-formed chamber 
n ear its inner ventral border. 

Diam eter 0.35-0.75 millimeter." 
Locality : Common at Stations I , IV, VII, VIII and IX, and Cush­

man found it at U. S. G. S. Station 6767. 

Subfamily Cibicidinae 
Genus CIBICIDES Montfort, 1808 

CIBICIDES AMERICANUS (Cushman) 

Plate 7, fi gures 5, 6 
Truncatulina americmw Cushman, U. S. Geol. Survey Bu ll. 676, 1918, p. 63, pl. 20, 

fi gs. 2, 3, pl. 21, fi g. l. 
Tru.n catulina amcricmw Cushman, U. S. Nat. Mus. Bull. 103, 1918, p . 68, pl. 23, 

fi gs. 2 a·c. 
Trun cntu.lina am ericmw Cushman, U. S. Geol. Survey Prof. Paper 129, 1922, p. 97, 

pl. 20, fi gs. 7-8. 
Discorbis sp. ? U.S. Geol. Survey Prof. Paper 133, 1923, p. 39, pl. 6, figs. 5, 6. 
Anomalina numtaensis Galloway and Morrey, Bull. Am. Pal., vol. 15, No. 55, 1929, 

pp. 28-29, pl. 4, fi g. 5. 
Cibicides am cricm11ts Cole and Gillespie, Bull. Am. Pal., vol. 15, No. 57 b, 1930, 

p. H , pl. 4, fig . 4. 
Cibicides americana Cushman, Florida State Geol. Survey Bull. No. 4, 1930, p. 61, 

pl. 12, fig. 5 a-c. 

T est plano-convex, the ventral side strongly convex, the dorsal side 
generally slightly concave, 9-12 chambers in the final volution; cham­
bers gradually increasing in size as added, narrow, recurved; sutures 
wide, pronounced, limb ate; margin angulate, often with a slight indi­
cation of a keel; chambers fail to m eet in the center on the dorsal side, 
leaving a marked umbilicu s; on the ventral side, tightly coiled with a 
very small plug of clear sh ell materia]; chamber walls entirely unor­
namented, rather coarsely perforate; aperture ventral, but extending 
over into the dorsal umbilicu s where it is generally covered with a 
small valvular flap. 

Diameter 0.30 millimeter. 
The placing of this form generically is unsatisfactory, as has been 

pointed out before by the senior author.~~ Anna Martinotti~:l has 

~~For a generic disc ussion, the reader is referred to Cole and Gillespie, Bull. 
Amer. Pal., vol. 15, no. 57 b, 1930, p. 14. 

~:lMartinotti , A., Atti. Soc. ltal. , Milano, vol. LXII, Fas. III, IV, 1924, pp. 350, 
351, pl. 7, fig s. 62-64. 
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referred forms examined by her in Italy to Trwzcatulina scarenaensis 
of Hantken, placing Cushman's T. am(>ricana in synonomy. Later 
Galloway and Morrey~·l described a form from Ecuador as Anomalina 
mantaensis placing Cushman's T. americww from the Oligocene in 
synonomy, and further pointing out that the Miocene form described 
in Bull. 676 of the U. S. Geol. Survey should be considered the true 
anwncana. 

While the form figured by Martinotti has the general appearance 
of C. americanus, T. scarenaensis Hantke n is an entirely different spe­
cies, as may be r eadily seen from the illustration and description. 

The difference between the form s found in the American Oligocene 
and Miocene does not seem sufficient to the present authors to warrant 
the erection of a new species. We have examined forms from the 
Miocene ( Choctawhatchee Marl! and the Oligocene (Byram Marl and 
Meson formation). These we have compared carefully with the Mari­
anna specimens. The Oligocene forms are alike and agree very closely 
to the specimens from the Miocene. The only differences noted were 
that the Miocene forms seem to have a few less chambers in the final 
whorl and the sutures are not so broadly limbate. These minor differ­
ences do not in our mind constitute a sufficient cause for the erection 
of a new species. 

Locality: Quite rare, at Stations I, IV, V, VII, VIII and IX. 

CIBICIDES LOBATULUS (Walker and Jacob) 

Plnte 8, figure s 2, 3 

'Vautilus lobatula Walker and Jacob, Adams's Essays on the Micro scope, Kanmaeher's 
ed., 1798, p. 642, pl. 14, fig . 36. 

Truncatulina lobatula d'Orbigny, in Barker, Webb, and Berthelot, Histo ire naturelle 
des iles Canaries, vol. 2, 1839, pt. 2, Foraminiferes, p. 134, pl. 2, figs. 22-24; 
Foraminiferes fo ssiles du bassin tertiaire de Vienne, 1846, p. 168, pl. 9, figs. 18-23. 

Truncatulina lobatula Cushman, U. S. Geol. Survey Bull., 676, 1918, p. 16, pl. I, fig. 
10; p. 60, pl. 17, figs . 1-3; Carnegie Inst. Washington Pub. 291, 1919, p. 41; U. S. 
Geol. Survey Prof. Paper 129, 1922, pp. 96, 135, pl. 20, figs. 1-3; U. S. Geol. 
Survey Prof. Paper 133, 1923, p. 40. 
Test plano-convex, flattened on the dorsal side, strongly convex 

ventrally, peripheral margin acute, without any indication of a keel; 
7-9 chambers in the last-formed whorl; sutures depressed on the ventral 
side, nearly flush with the surface dorsally, limbate; wall smooth, 
punctate; aperture extending over on the dorsal side between the last· 
formed chamber. . 

Diameter: 0.5-1.00 millimeter. 

~4Galloway and Morrey, Bull. Am. Pal., vol. 15, no. 55, 1929, pp. 28-29, pl. 4, 
fig.;;_ 
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The J\'larianna specimens are apparently the same as specimens 
from the Byram marl and al so from the Meson formation of :Mexico. 
As Cushman has pointed out, they are not as typical of the ori;,!inal as 
one might wish, but it is best to refer these specimens to thi s speeies 

for the present. 
Loeality: This is a common sp ecies and was found at all stations 

except Nos. III and IV, and Cushman report s it from U . S . G. S. Sta­

tions Nos. 7241 and 6767. 

CIBICIDES PSEUDOUNGERIANUS (Cushman) 

Plate 10, figure 4 
Trwu:atulirut zmgericma H. B. Brady, Challenger R eport , Zoology, vol. 9, 1884, pl. 94, 

fig s. 9 a·c, ( not Rotalina ungerimw d'Orbigny.) 
Truncatulina wzgeriana Cushman, U.S. Nat. Mus. Bull. 103, 1918, p. 69, pl. 24, fig. l. 
Truncatulina pseudozmgeriana Cushman, U. S. Geol. Survey Prof. Paper 129, 1922, 

pp. 97, 136, pl. 20, fig. 9; U. S. Geol. Survey Prof. Paper 133, 1923, p. 40. 

Original description: 
"Test almost equally biconvex, periphery subacute; chambers nine to 
eleven in the last-formed whorl, those of the earlier whorls not showing 
on either the ventral or the dorsal side, heing hidden on . the dorsal 
side by the roughness of the surface and on the ventral side by the 
involute character; periphery lobulate; sutures di stinct above the last 
whorl and very distinct below, as they are somewhat tumid 011 the 
ventral 8ide; umbilical region fill ed nearly flush with the chambers by 
clear shell material, last few chambers on the dorsal side slightly above 
the surface on the inner margin; surface dorsally with coarse punctae, 
below smooth and more finely punctate; aperture at the p eriphery. 

Diameter: I millimeter or less." 

Locality: Fairly abundant at all stations examined, and Cushman 
found it at U .S. G. S. Stations 7241 and 6767. 

Family PLANORBULINIDAE 
Genus PLANORBU LI NELLA Cushman, 1927 

PLANORBULINELLA LARVATA (Parker and Jones) 
Plate 8, figu.re 4 

Pltmorbulina 1.'ulgaris d'Orbigny var. larvata Parker azul ]one>, Annal,.; a,ntl Mag. 
Nat. Hist., 3d ser., vol. 5, 1860, p . 294. 

Planorbulilllt larvata Parker and Jones, Philos. Trans., vol. 155, 1865, p. 379, pl. 19,' 
figs. 3 a, b. 

Planorbulina larvata H. B. Brady, Challenger Rept., Zoology, vol. 9, 1884, p. 658; 
pl. 92, figs. 5, 6. · · 

Planorbulina larvata Heron-Alle n and Earland, Zool. Soc. London Trans., vol. 20: 
1915, p. 706. 

Planorb"ulina lllTvata Cushman, U. S. Nat. Mus. Bull. 71, 1915, pt. 5, p. 27, pl. 8, 
fig . 2; fig. 3~ (in text) ; U . S. Geol. Survey Prof: Paper 133, 1923, p. 39, pl. 6, 
figs. 7, 8. 
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Test large, typically attached, discoidal, one side b eing flatte r and 
smoother than the other indicating the attachment; chambers of the 
central portion indistinct, hiclden b y a secondary growth of granules 
or tubercles ; peripheral chambers, distinct with markedly depressed 
sutures, arranged in a more or less r egular pattern of annular rings; 

apertures numerous, peripheral. 
Diameter: 0.50-2.00 millimeters. 
This is an abundant and easily r ecognize d species. The chambers 

are generally indi stinct except in the outer ring. These show the alter­

nating character extremely well. 
This species, together with Lepidocyclina nwntelli and Opercnli­

nella dia indicate the comparatively shallow, warm-water deposition 
of the .Marianna limestone. 

Locality: Found in all samples examined. 

Family Orbitoididae 
Subfamily Orbitoidinae 

Genu s LEPIDOCYCLINA Gumbel, 1868 
LEPIDOCYCLINA MANTELL! (Morton) 

Plate 7, figures 8, 9 and 10 
Numnwlites ma11telli Morton, Am. Jour. Sci., vol. 23, 1833, p. 291, pl. 5, fi g. 9. 
Orbitoides ( Lepidocyclirw ) mrmtelli Gumbel, Abhandl. kon. bay. Akad. Wiss. 

Munchen, vol. 10, 1870, p. 718. 
L epidocyclina num.telli Cushman, U. S. Geol. Sur. Prof. Paper 125, 1926, p. 57, 

pls. 12-14. 
L epidocylin a muntelli Vaughan, Acad. Nat. Sci. Phila. Proc., vol. 74, 1927, pp. 299-

300, pl. 23, fi gs. 1 a, 1 b, 2. 

W e are figuring a horizontal and a vertical sec tion of what we con­
side r to b e thi s form for reference. For full detail s on the sp ecies, the 
r ea der is r eferred to the works above, especially Vaughan's. 

Locality: Abundant and characteri stic in all samples examined, awl 
Cushman r eports it from U.S. G. S. Station 6767. 

LEPIDOCYCLINA (LEPIDOCYCLINA ) MANTELL! var. PAPILLATA Vaughan 

L epidocyclina ( Lepidocyclina) mrmtelli var. papillata Vaughan, U. S. Nat. Mu s. 
Proc., vol. 71, 1927, Art. 8, p . '1, pl. 3, fig s. 2a, 2b: pl. 4, fi gs. 1-2. 

L epidocyclina (L epidocyclina) IIWntelli var. papillata Vau ghan, Aead. Nat. Sci . 
Phila., Proc. vol. 79, 1927, p . 300. 

Occurring with the t ypical L. nwntelli at two of our stations are 
forms r efe rable to Vau ghan's variety in having a fin ely papillate outer 
surf ace, and small but well-developed pillars. 

Locality: Found at Stations Nos. VII and VIII, and fairly commo11 
there. 
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PLATE 5. 

L Anomaltna beta n. sp.; dorsal view; holotype; X 40. Page -!5. Specimen 
figured from Station V. 

2. Anomalina beta n. sp.; apertural view; holotype; X 40. Page 45. Specimen 
figured from Station V. 

3. Anomalina beta n. sp.; ventral view; holotype; >~ 40. Page 45. Specimen 
figured from Station V. 

4. Frondiculuria zeta n. sp.; holotype; X 25. Page 35. Specimen figured from 
Station IV. 

5. Frondicularia zeta n. sp.; apertural view; holotype; X 25. Page 35. Specimen 
figured from Station IV. 

6. Cancris sagra (d'Orbigny) ; ventral view; X 4·8. Page 43. Specimen figured 
from Station V. 

7. Bolivina ariamt n. sp.; holotype; X 48. Page 38. Specimen figured from Sta· 
tion VIII. 

8. Eponides mariannensis (Cushman) ; dorsal view; X 40. Page 42. Specimen 
figured from Station VIII. 

9. Eponides mariannensis (Cushman) ; side view; X 40. Page -!2. Specimen 
figured from Station VIII. 

[54] 
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PLATE f1. 

I. Nodosaria cf. N. jacksommsis Cushman anti Applin; X 4H. Page 33. Specimen 

figured from Station VI. 

2. Planulina mexicana Cushman; side view; X 48. Page 47. Specimen figured 
from Station VIII. 

3. Nodosaria latejugata Giimbel; X 48. Page 34. Specimen figured from Station 
VIII. 

4. Nodosaria longiscata d 'Orhiguy; X 48. Page :n. Spe:·imeu figured from Sta· 
tion VIII. 

5. Saracerwria italica Defrance; X 48. Page 35. Specimen figured from Station 
VIII. 

6. Uvigerina mariannensis n. sp.; holotype; X 48. Page 40. Specimen figured 
from Station II. 

7. Operculinella dia n. sp.; side view; holotype; X 25. Page 37. Specimen fig· 
ured from Station VIII. 

8. Lenticulina crassa (d'Orbigny) var. marimmensis n. var.; side view; holotype; 
X 48. Page 30. Speeimen figured from Station VIII. 

[56] 
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PLATE 7. 

l. Discorbis sp.; ventral view; X 40. Page -10. Speeim en figured from Station VIII. 
2. Discorbis S[J.; dorsal view; X 40. Page 40. Spceimen figured from Station VIII. 
:l. .IV!arginulina pecliformis Bornemann; side view of a very you ng sp eci m e n ; X 40. 

Page 32. Specimen figured from Station V. 

'L Marginulirw pediforrnis Bomemann; side vi ew of an adult; X 2S. Page 32. 
Spec imen figur ed from Station VIII. 

5. Cibicides aruericauus ( Cu shman ); dorsal view; X 48. Page - ~8. Specimen 

figured from Station VIII. 

6. Cibicicles antericanus (Cushman ); ventral view; X -~8. Page -18. Spct• im en 

figured from Station VUL 

7. Cassidulirw globosa Hantkcn; apcrtural view; X .lQ. Page .u. Sp ec imen 
figured from Station VIII. 

8. Lepitlocycliruc ( L epidocycliua ) mcmtelli ! Morton); vertica l section; X 16. Page 
Sl. Specimen figured from Station VI I. 

9. Lepidocycliua ( Lepidocycliua) mtmtdli !Morton); hori"ontal oCl'tion; X 16. 
Page 51. Specimen figured from Station VII. 

10. Lepidocyclina (Le piclocycliua ) mrmt.elli (Morton) ; micro sph eric form; vertical 
section; X 16. Pa ge 51. Specim en figured from Station VII. 

11, 12, 13. Operculinella dia n. sp.; seetions showin g internal arrangement of cham· 
hers; X 16. Page 37. Spec im en figured from Sta ti ons VII and VIII. 

l '18 J 
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PLATE 8. 

l. Dentalina cornmwzis ll'Orbigny; X 25 . Page 32 . Specimens figurell from 
Station VIII. 

2. Cibicides lobatulus (Walker and Jacob); ven tral view; X 25 . Page 49. Speci· 
mens figurell from Station VIU. 

3. Cibicides lobatnlus (Walker and Ja~oh ); dorsal view; X 25. Pa ge <19. Speci· 
mens figured from Station VIII. 

4. Plmwrbulinella larvata (Parker and Jones) ; X 25. Page 50. Specimeus 
figured from Station VIII. 

5. Eponides · byram.ensis (Cushman); ventral view; X 25. Page 31. Spec imen s 
figured from Station VIII. 

6. E ponides byramensis (Cu shman ); dorsal view; X 25. Page 41. Specimens 
figured from Station VIII. 

7. Globigerimt bulloides d'Orhigny; dorsal view; X 80. Page 4<1. Specimens 
figured from Station VIII. 

8. Textularia conica d' Orbigny; side view; X 80. Page 27. Spel'imens figur ed 
from Station VIII. 

9. Nodosaria. obliqu.a (Linne); initial end; X 25. Page 33. Specim ens figure<l 
from Station VIII. 

10. Nodosar ia obliqua (Linne) ; centra l, more inflatetl ('hambers ; X 25. Pa ge 3:3. 
Specimens figured from Station VIII. 

[ 60] 
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PLATE 9. 

l. Nonion umbilicat.ulum I Mont:1~ u I; side view; X 80. Page :~7. Specimen , 
figured from Station VIIL. 

2. Anomalirw mis,issippiensis Cu,hman; ve ntral view; X 80. Pa ge ~G. Spec i­
men s figured from Station Vlll. 

3. Anom rdirw mississippi.ensis Cu shman: dorsal v•ew; X 80. Page ·1-o. Spl'ei ­
m ens figured from Station V IlL 

-L Globigcrina triloba R eu ss ; ventral view; X 80. Page 44. Specimen :; figured 
from Station VIII. 

~ - Anomalina vicksburgensi., Cu shman; dor ,;al view; /· 80. Page -1-7. Specimt'n s 
fignred from Station VIII. 

G. Bolivina caclara Cu shman; s id e Yiew; >:. 80. Pagt' :{9 . Spec imens figured 
from Station VII I. 

7. Uvigerina byramensis Cushman; X 80. Pa~e 39. Specim ens figur ed from 
Station VIII. 

8. Globigerina inf/ata ti'Orbigny ; ventral view ; X 80. Page -1--L Spe1·imens 
figured from Station VIIL 

9. Clavulina byramensis var. cxtrws Cushman; X 2.). Pa~e 29. Specimen,; fi ~ ­
ured from Station VIII. 

10. Uvi.gerina pigmca d'Orhi~ny; X 80. Page .UJ. Specimen:< figured from Sta­
tion VIII. 

] l. Bulimina sculptilis Cushman; X HO. Page 38. Speeimens figured from 
Station VIII. 
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PLATE 10. 

l. Plwwlina byram ensis I Cushman ); d orsa l view; X .J.8. P age 47. Spcrim ens 
figured from Station I V. 

2. N odosaria vertebra/is (Batsch ) ; X 48. Pa ge 34.. Sp ecime ns fi gured fr om 
Station VIII. 

3. T extularia mississ ippien sis Cushman ; sille view ; X 48. Pa ge 27. Spec im e ns 
fi gured from Stntio n VIII. 

4. Cibicides pseudoungeriwws (Cushman ) ; ve ntral view ; X 48. P age ~0 . Speci· 
m ens figured from Stati on I V. 

5. Ma ssilina decorata Cushma n ; X 48. P age 29. Sp ecim e ns fi gured from Sta· 
tion VIII. 

6. Globulina gibba d' Orbigny; X 48. Page 36. Specime ns fi gured fr om Statio n II . 

7. Lenticulirw v ick sburgen sis (Cu shm an ) ; X 48. P age 31. Spec im e ns fi gured 
from Statio n VIII. 

8. A nornalirw bilateralis Cushma n; ventral view; X 48. Page 46. Spec imens 
fi gured fr om Station VIII. 

9. A nomalirw bilateralis Cu shman; dorsal v 1e w ; X 48. Page 46. Spec ime ns 
fi gured from Station VIII. 

10. Lenticulina rotulntn (Lamarck ) ; side Yi e w; X .(8. Pa ge 31. Spec ime ns fi g· 
ured from Station III. 

11. Guttulirw problema d' Orbigny ; X 48. Pa ge 36. Sp ecime ns fi gure d fr om Sta· 
tion VIII. 

12. T extularia porrecta H. H. Brad y; X 4·8. Pa ge 28. Sp eeim e ns fi gured from 
Station VIII. 

[6~] 
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!'LATE 11. 

l. Cwzcris Sf! gra \ d 'Orbi gny); dorsal view; X48. Page -~ 3 . Spel' im en fi gured 
fr om Station V. 

2. Cla vulirw byrame11sis Cu shman ; X 40. Pa ge 28. Spe•·im cn fi gured fr om 
Station VIII. 

3. Lcnticulina con verge11 s (Bornemann ) ; side view; 
fi gured fr om Station I. 

4. Globorotalia m erwrdii (d 'Orhi gny ) ; dorsal vi ew ; 
fi gured from Station V Ill. 

5. Globorotalia m erwrdii (d 'Orhi gny) ; ventral view; 
figur etl fr om Station V LU. 

X 48. 

X 2S. 

X 25. 

Page 30. Sp ee imen 

Page -1~ . Spe<'im en 

Page 4S. Spee im en 

6. Rotalia sp.; ventral v iew ; X 2~. Page -~ 2 . Specimen fi :;ured fr om ~t:1 : i o n l!l. 
7. Sipho11ina advena Cu shman: dor,;al vi ew; X !lO. Page 43. Specim en fi gured 

from Station VIII. 
8. Si ph onirw adve11a Cushman ; ventral view of anoth e r sp erime n ; X 80. 

43. Spec imen fi gured fr om Station VIII. 
9. Robnlus cnltrat.us ll\'lo ntfort ) ; sid e view; X 25. Page 29. Spee im e n 

from Sta tion III. 
10. Eponidcs adve11a ( Cushman ); dorsal v iew; X 48. Page 42. Sp e ('itu c n 

from Stati on VIII. 

Page 

fi gured 

fi~;ur ed 

ll. Epo11idcs advena (Cu shman ); ve ntral view; X 48. Page 42. Sp ec im e n fi gured 
from Station VIII. 

[ 66 ] 
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va r. aperta .... . .. . .. . .. . . . . .. . ... . ... . . . . . .. .. . . .. . .. . .. . 
L cp id o<"ydina nra ntell i ...... . .... .. . . ....... . . . ...... . ..... . ... . ..... . 
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