
STATE OF FLORIDA 
DE'PART~E~NT OF CONSERVA:TI·OIN 

Florida Geological Survey 

G!EOLOGICA:L BULLETIN No. 28 

STRA.TI~GRAPHIC AND PALEONTOLOG,IC STUDIES , 
OF WELLS IN Ft.ORIDA-~o. 4 

C~ty ef 'taMahassee water wel!l No. 6 
Dale Mahry Field water well "B" 

Ravlin-Brown, V. G. Philips No. 1 well 

By 
W. Si'ORR$ CO!LE, P:h!B. 

OHIO STATE UNIVERSITY 

TALLAHASSEE, FLORIDA 
1945 







FLORIDA GEOLOGICAL SURVEY BULLETIN TWENTY -EIGHT Frontispiece 

PI-IOTO llY S. MONTY DOUGLASS, CITY OF TALLAHASS EE, POLI C E lJ E PT . 

Pumping station City of Ta ll ahassee water well No. 6 in Lafayette P ark 



STATE OF FLORIDA 
DEPARTMENT OF CONSERVATION 

Florida Geological Survey 
S. E. RICE, Supervisor of Conservation 

HERMAN GuNTER, Director, Geological Survey 

GEOLOGICAL BULLETIN No. 28 

STRATIGRAPHIC AND PALEONTOLOGIC STUDIES 
OF WELLS IN FLORIDA-No. 4 

City of Tallahassee water well No. 6 
Dale Mabry Field water well "B" 

Ravlin-Brown, V. G. Philips No. l well 

By 
W. STORRS COLE, Ph.D. 

OHIO STATE UNIVERSITY 

Published for 
THE FLOJUDA GEOLOGICAL SURVEY. 

TALLAHASSEE, 1945 



Manuscript received October 16, 1944 

and January 2, 1945 

Published May, 1945 

fLORIDA GROWER PRESS, TampR 



LETTER OF TRANSMITTAL 

HoNoRABLE S. E. RicE 

Supervisor of Coml!rvatiott 
Florida State Board of Conservation 

Sir: 

I have the honor to transmit a report entitled STRATIGRAPHIC AND 
PALEONTOLOGIC STUDIES OF WELLS IN FLORIDA-No. 4, by 
Dr. W. Storrs Cole of Ohio State University, Columbus, Ohio, to be pub­
lished as Geological Bulletin No. 28. 

This is the fifth of the series of bulletins setting forth the results of 
Dr. Cole's studies o:fi samples from wells in Florida. This bulletin considers 
the cuttings from two water wells-City of Tallahassee well No. 6 and 
Dale Mabry Field water well "B" and the cuttings and cores from a test for 
oil, namely, the Ravlin-Brown V. G. Philips No. 1 well in Wakulla County. 
The general area in which these wells are located is one which has offered 
considerable difficulty in studying cuttings and arriving at definite conclu­
sions as to the geologic age to which they should be assigned. Some of these 
difficulties may be because of the paucity of data available for study. But 
the area has been subjected to weathering agencies, particularly solution. 
On this account determination of the micro-fossils frequently can not 
be made, or if made only with doubt and reservations. With the accumu­
lation of data the problems which now give concern may be solved and 
it is therefore hoped that those who drill wells in this region will arrange 
to preserve cuttings from the surface to the completed depth of the well. 
The region is one that offers difficulties both from a geologic and struc­
tural point of view and much light can be given through the saving of 
data from wells, particularly those of a few hundred feet in depth. The 
present study by Dr. Cole indicates the difficulties and confirms the 
opinion that the area might very appropriately be termed one of transi­
tion between those of the predominant clastic character of the north and 
the almost entirely calcareous character of the peninsula. 

The report, too, contributes definitely to the larger problem of structure 
and stratigraphy of the whole State of Florida. 

Let me thank you for the cordial cooperation you have always shown in 
the investigations made by the Geological Survey. Your uniform courtesy 
has made our work lighter and one of pleasure. 

Tallahassee, Florida 
October 19, 1944 

Respectfully submitted, 

HERMAN GuNTER, Director 
Geological Survey 
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STRATIGRAPHIC AND PALEONTOLOGIC STUDIES 
OF WELLS IN FLORIDA-No. 4 

City of Tallahassee water well No. 6 
Dale Mabry Field water well "B" 

Ravlin-Brown, V. G. Philips No. 1 well 

W. STORRS CoLE 
OHIO STATE UNIVERSITY 

INTRODUCTION 

Four bulletins' in which an attempt has been made to pre­
sent a detailed analysis of selected wells in Florida have been 
published. This bulletin in which three wells in the vicinity of 
Tallahassee are analyzed is the fifth in the series. The locations 
of the wells studied for this bulletin are shown in Figures 1 
and 5. 

Figure I. Location of City-of Tal­
lahassee well and Dale Mabry Field 

water well "B". 

Samples from the City 
of Tallahassee water well 
No.6 (W -45 3) were stud­
ied first. The Miocene and 
Oligocene portions of this 
well were normal and did 
not present any particular 
problems, but the final 
samples from this well con­
tained specimens of larger 
Foraminifera representing 
upper Eocene species which 
have not been reported 
previously from the upper 
Eocene of Florida. Although these species conclusively demon­
strate that this well penetrated the upper Eocene, the exact 
stratigraphic relationship of this zone to other well known 
zones in the upper Eocene could not be ascertained. There­
fore, Mr. Gunter suggested that :the samples from the Dale 

1 Cole, W. Storrs, Stratigraphy and Micropaleontology of Two Deep Wells in Florida, 
Florida Geol. Survey Bull. I6, pp. I-73, I2 pis.,~ text figs., I938. 

-------------------------·• Stratigraphic and Paleontologic Studies of Wells in Florida, l'lorida 
Geol. Survey Bull. I9, pp. I-91, I 8 pis., 3 text figs., I94 I. 

-----------------------·• Stratigraphic and Paleontologic Studies of Wells in Florida-No. 2, 
Florida Geol. Survey Bull. 20, pp. I-89, I 6 pis., 3 text figs., I942. 

____ _____________________ , Stratigraphic and Paleontologic Studies of Wells in Florida-No. 3, 
Florida Gcol. Survey Bull. 26, I68 pp., 29 pis., 5 text figs., I944. 

II 
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Mabry Field water well "B" (W -9 5) should be examined as 
they might yield more information. 

Unfortunately, the Dale Mabry Field water well "B" was 
not drilled deep enough to furnish the desired information, 
but a very large and well preserved fauna of larger Foramini­
fera was found in the Oligocene portion of this well. In order 
that this fauna might be recorded the decision was made to 
study this well in detail. 

Mossom' indicates that the top of the Ocala limestone should 
be encountered at approximately 450 feet below sea level in 
the vicinity of Tallahassee. The data available to Mossom were 
quite meager and poor. The present study shows that at Tal­
lahassee the top of the upper Eocene occurs at approximately 
220 feet below sea level. Whether the upper Eocene repre­
sents the Ocala or a new formation in this area will be dis­
cussed later in this bulletin. 

All of the types and other specimens described or identified 
from these wells are filed in the Florida Geological Survey 
Museum at Tallahassee, Florida. 

ACKNOWLEDGMENTS 

It is a distinct pleasure to acknowledge the assistance that 
has been received during the progress of this study. Mr. Her­
man Gunter has given many valuable suggestions and his con­
stant encouragement has been a source of inspiration during 
the tedious phases of this problem. Dr. T. Wayland Vaughan 
examined certain specimens and wrote detailed opinions, 
many of which are quoted in later sections. The U. S. Geo- · 
logical Survey and Dr. John W. Wells took the excellent pho­
tomicrographs of the external views. Mr. James R. Galbraith 
Jr. described most of the samples from the City of Tallahassee 
water well. The writer made the thin sections and took the 
photomicrographs of these. 

0 

CITY OF TALLAHASSEE WATER WELL NO.6 
(W-453) 

The city of Tallahassee drilled a well for an additional sup­
ply of potable water in Lafayette Park in Tallahassee, Leon 

0 Mossom, Stuart , A Review of the Structure and Stratigraphy of Florida, 17th Ann. 
Rept., Florida Geol. Survey, map fac ing p. 256, 192 6. 
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County, Florida. The exact location of this well is section 30, 
Township IN., Range I E., about 4IOO feet northeast of the 
post office and the elevation of the well is I8 6. 6 feet above 
sea level. 

This well was stan ted on June I9, I9 39. It was drilled at 
first to a depth of 3I 0 feet and later deepened to 4I3. 5 feet. 
The drilling was done by the Gray Well and Pump Corpora­
tion of Jacksonville, Florida. Mr. Miller Walston, city en­
gineer of Tallahassee, presented to the Florida Geological Sur­
vey 72 samples which were given the file number W -4 53. A 
driller's log was not furnished to the Survey. 

STRATIGRAPHY 

The formations penetrated by this well are shown graphi­
cally on Figure 2. The section to a depth of 404 feet is corre­
lated with known surface units, but the remainder of the 
well ( 404 to 4I3. 5 feet) is not correlated definitely with sur­
face formations of Florida bec;mse a fauna appears which has 
not been recognized previously in the state. 

MIOCENE 

HAWTHORN FoRMATION.-The geologic map of Florida3 

shows that the area in and adjacent to the city of Tallahassee 
is underlain by the Hawthorn formation. Cooke and Mossom' 
sta.te: 

"Although n!,!arly all of Leon County is underlain by sandy limestone 
of Hawthorn age, the unaltered rock is 'exposed at few places. Nearly 
everywhere the formation is so deeply weathered that practically all its 
lime has been removed by solution, leaving behind loose sand or friable 
sandstone and sandy clay." 

The first sample at I 0 feet contains iron stained sand and 
some particles of weathered clay. The first sandy limestone is 
encountered at a depth of 60 feet. Although shell fragments 
appear at a depth of 100 feet, the first identifiable Foramini­
fera were not encountered until the depth of 130 feet was 
reached. · 

The HaV{thorn formation in. this area is composed of an 
upper zone composed of argillaceous sandstones and greenish 

3 Cooke, C. \Vythc and Mossom, Stuart , Geology of Florida, Florida Geol. Survey, 
20th Ann. Report, map in pocket, 1927-28. 

• Id<>m, p. 123. 
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to yellowish-brown clays, certain of which resemble fuller's 
earth. The lower 60 feet of the Hawthorn is dominated bya 
white, arenaceous limestone, some beds of which contain shell 
fragments. 

TAMPA LIMESTONE.-At a depth of 130 feet a few speci­
mens which are referred to Peneroplis protezts d'Orbigny 
were recovered. In the next sample at 140 feet abundant 
specimens of P. proteus d'Orbigny were found in association 
with Sorites sp. Normally, Archaias fioridanus (Conrad) at.:. 
companies these species, but in this well A. fioridanus was not 
recovered from any of the samples. · · 

The top of the Tampa limestone is placed at 120 feet rather 
thai). 13 0 feet at which depth Foraminifera appear because of 
the lithologic change which occurs at 120 feet. The sample at 
110 feet contains numerous fragments of a white, soft, arena­
ceous limestone, but at 120 feet cream-colored hard compact 
iimestone is encountered. This limestone' continues to a depth 
of 190 feet. 

White, hard, arenaceous limestone is found between 190 to 
210 feet. At 220 feet the sample contained abundant gray to 
brown flint fragments. This sample is believed to mark.the 
top of the Oligocene. If this is correct, the Tampa limestone 
in this area would have a thickness of about 100 feet. 

'OLIGOCENE 

SuwANNEE LIMESTONE.-The sample at 220 feet which 
contained the flint had a fauna of smaller Foraminifera. Un­
fortunately, these were preserved so badly that identifications 
were impossible. At 230-240 feet specimens were recovered 
which were identified as Rotalia mexicana Nuttall, variety 
111ecatepecensis Nuttall (see figure 10, plate 11). In the study 
of the City of Quincy water well (W -4)" the appearanc.e of 
this species was considered to be indicative of the top of th<: 
Oligocene. 

It would appear that Rotalia choctawensis Cushman and 
McGlamery" is related closely toR. tnexicana Nuttall, variety 

" Oj1. cit., (Bull. 26), p. 14. 
° Cushman, Joseph A. and McGlamery, Winnie, Oligocene Foraminifera from Choct;lw 

Bluff, Alabama, U.S. Gcol. Survey Pro~. Paper 189-D, p. 110, pl. 27, fig. 4, 1938. 
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mecatepecensis Nuttall.' Galloway and Heminway' figure 
R. cboctawensis from the San Sebastian formation which they 
assign to the middle Oligocene and R. mexicana, variety 
mecatepecensis from the Ponce formation which is assigned in 
part to the upper Oligocene and in part to the lower Miocene. 

The Lepidocyclina ( Le pidocyclina) wayland vaughani zone 
of the Meson £'ormation exposed in a quarry on the golf course 
of the Huasteca Petroleum Company at Tampico, Mexico 
contains numerous specimens of R. mexicana, variety mecate­
pecensis as well as Elphidium rota Ellis, a species described 
from beds of Chickasawhay age of Wayne County, Missis­
sippi." It would appear that both R. choctawensis and R. 
mexicana, variety mecatepecensis are Oligocene species. 

Although the sample taken at 240-250 feet contained a 
few specimens assigned to El phidium rota Ellis in addition to 
more specimens of R. mexicana, variety mecatepecensis, a 
moderately complete fauna was not found until the sample 
at 280-290 feet was examined. This fauna indicates definitely 
Oligocene age for this sample. 

The sparingly fossiliferous zone from 220 feet to 280 feet 
is included in the Oligocene and assigned to the Suwannee 
limestone, but study ·of other wells may cause this portion of 
the well to be classified in a different manner. 

Between 324 and 404 feet specimens of Lepidocyclina were 
found at 349, 354 and 356 feet. At 362 feet there were found 
specimens representing Coskinolina floridana Cole and Dic­
tyoconus cookei (Moberg). At depths of 365 and 370 feet 
these species occurred in abundance. The individual speci­
mens w_ere well preserved. 

C. floridana and D. cookei occur in two zones in Florida, 
namely, in the middle Eocene as indigenous specimens and in 
the Oligocene as reworked specimens although there is a differ­
ence of opinion with regard to the origin of the Oligocene 

• 10 

speCimens. 
7 Compare illustrations given of R. choctawcnsis with those of R. mexicana, variety 

mecatepeceiiSis in Jour. Pal., vol. 6, pl. 4, figs. II, 12, 1932. 
8 Galloway, J. J. and Hcminway, Caroline E., The Tertiary Foraminifera of Porto 

Rico, New York Acad. Sci., Scientific Survey of Porto Rico and the Virgin Islands, val. 3, 
part 4, pp. 379-381, pl. 19, figs. 2a-c; pl. 19, figs . 4a-c, 1941. 

9 Ellis, A. D. Jr., Significant Foraminifera from the Chickasawhay Beds of Wayne 
County, Mississippi, Jour. Pal., vol. 13, pp. 423-425, pl. 48, 1939. 

1° For a detailed discussion of this problem, see Florida Geol. Survey Bull. 19, pp. 13-16. 
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The section assigned to the Suwannee limestone in this well 
has a thickness of about 184 feet. 

UPPER EOCENE 

At 404 feet there appears a white foraminiferal limestone 
which contains many specimens of Helicolepidina paucispira 
Barker and Grimsdale and abundant specimens of a new va­
riety of Lepidocyclina which is closely related to L. (Nephro­
lepidina) sanfernctndensis Vaughan and Cole. Neither H. 
paucispira nor L. sanfernandensis, variety tallahasseensis, n. 
var., have been reported from Florida. 

H. pamcispira is known from Mexico11 where it occurs ncar 
the base of the upper Eocene in the Tampico Embayment and 
from the upper Eocene of Trinidad.'z L. sanfernandensis is 
known only from its type locality at San Fernando, Trinidad, 
in deposits assigned to the upper Eocene." 

In all the wells so far examined, except the City of Quincy 
water well ( W -4) , " the up per Eocene has been recognized by 
the appearance of a typical Ocala fauna of larger Foramini­
fera. In the City of Quincy water well (W -4) only smaller 
Foraminifera were present, but the species represented were 
types which characterize the Jackson deposits of the Gulf 
Coastal Plain. Therefore, it was logical to use the formational 
name Ocala for this portion of the section in the City of 
Quincy water well (W -4) . 

Although the section from 404 to 413.5 feet (the last sam­
ple) in the City of Tallahassee well represents the upper 
Eocene, there is considerable doubt concerning the exact cor­
relation because the two species present have not been recog­
nized previously in Florida, nor is there evidence of their re­
lationship to known Ocala and Jackson faunas. The most 
conservative treatment of this secti'on is to assign it to the 
upper Eocene without a specific formational designation. 

11 Barker, R. Wright and Grimsdalc, T. F., A Contribution to the Phylogeny of the 
Orbitoidal Foraminifera with Descriptions of New Forms from the Eocene of Mexico, Jour. 
Pal., vol. 10, pp. 243,247, 1936. 

12 Vaughan, T. Wayland and Cole, W. Storrs, Preliminary Report on the Cretaceous 
and Tertiary Larger Foraminifera of Trinidad, British West Indies, Geol. Soc. Amer. Sp. 
Paper No. 30, p. 76, 1941. 

10 Idem, p. 74. 
H op. cit., (Bull. 26) pp. 12-18. 
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Future workmay indicate that this is a phase of the Ocala, or 
that it represents the appearance of a new unit of upper 
Eocene age. 

PALEONTOLOGICAL RECORD (W-453) 
130 feet 

Peneroj1lis j1roteus d'Orbigny 
140 feet 

Pcnero j1lis jJroteus d'Orbigny 
Sorites sp, 

160 feet 
Pencroj1lis jJro/eus d'Orbigny 
Sorites sp. 

22'0-230 feet 
Smaller Foraminifera (badly preserved; not identified) 

230-240 feet 
Rot alia -mexicana Nuttall, variety mecate peccnsis Nuttall 

240-2 50 feet 
EljJbidimn rota Ellis 
Rotalia -mexicana Nuttall, variety mecatepeccnsis Nuttall 

280-290 feet 
A11hphistegina cf. A. cbipolensis Cushman and Ponton 
Asterigerina sp. 
Discnrbis . subaraucana Cushman 
Elpbidimn rota Ellis 
Eponides ellisorae Garrett 
Lepidocyclina ( Eule pi dina) favosa Cushman 
N onion sp. 
Operculinoides -z-·icksburgensis Vaughan and Cole 
Planorbulina larvata Parker and Jones 
Rotalia mexicana, variety 1/tecatepecensis Nuttall 
Reussia sjJimtlosa, variety glabrafa (Cushman) 

290-300 feet 
Discorbis sp. 

subj](l/clliformis Cushman and McGlamery 
319 feet 

Cibicides mexicanus Nuttall 
jJseudouugerianus (Cushman) 

Discorbis subaraucaua Cushman 
Eponides ellisorae Garrett 
Le j1idocyclina ( Eule jJidina) tmdosa Cushman 
Nonion advenum (Cushman) 

grateloujJi d'Orbigny 
N onionella oligocenica Cushman and McGlamery 
Rotalia byramemis Cushman · 

3 24 feet 
LejJidocyclhUI ( Eule pidina) uudosa Cushman (very abundant) 
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349 feet 
Lepidoc)JCliJta (Nephrolepidina) smvan·neeitsis Cole, n. sp. 

( Eule pidina) favosd Cushman · 
3 54 feet 

Lepidocyclina (N e j1brole pidina) su·wannecnsis Cole, n. sp. 
3 56 feet · 

Lepidocyclitta (N e j1brolc pidiua) smvmmecnsis Cole, n. sp. 
3 62 feet 

Coskinolina flO"ridana Cole 
Dictyoconus cook.ei (Moberg) 

365 feet 
Coskinolina floridana Cole (abundant) 
Dictyoconus cookei (Moberg) (abundant) 

404 feet 
Gypsina sp. 
Lepidocyclina sanfernandcmis, variety tallahassecnsis Cole, n. var. 

405-413.5 feet 
Gypsina sp. 
Helicole pidina paucis pira Barker and Grimsdale 
Lepidocyclimz sanfernandemis, variety tallabasseensis Cole, n. var. 

DALE MABRY FIELD WATER WELL "B" (W-95) 

The United States Army drilled at the Dale Mabry Field a 
water well, samples from which were presented to the Florida 
Geological Survey. The location of this well is about 3.5 miles 
west-southwest of Tallahassee, Leon County, Florida in the 
NE Y4 of the NW Y4 of section 4, Township IS., Range I W. 
The elevation of this well is 8 6.I feet above sea level. 

The well was started on December 9, I940 and drilled to a 
depth of 239 feet by December 26, I940. The drilling was 
done by the Stevens Southern Company of Jacksonville, Flor­
ida. In December of I942 this well was deepened to a depth 
of 3I6.5 feet by the Layne-Atlantic Company. 

STRATIGRAPHY 

The formations penetrated by this well are shown graphi­
cally on Figure 3. All of the formations are correlated with 
known outcropping units. 

MIOCENE 

HAWTHORN FoRMATION.-The well started in the Haw­
thorn formation which underlies most of Leon County. The 
first 4 5 feet of material is an argillaceous sand, the grains of 
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which are coated with a reddish stain. Below this reddish zone 
there occurs a section in which the individual grains are cov­
ered by a yellowish film of staining material. 

A bed of greasy, yellowish gray fuller's earth intervenes in 
the sandstone section at 45 feet. Below this there occurs a 
bed of yellow-stained sandstone similar to that above the ful­
ler's earth except the lower sandstone is slightly indurated. 

This sandstone is followed by another bed of fuller's earth 
with the first limestone appearing at a depth of 65 feet. In 
the sample taken at 70 feet there are many large, rounded 
pebbles of an orange-c'olored quartzite, many of which have 
a diameter of one-half inch or more. This same sample con­
tains fragments of a white, arenaceous, silicified limestone. 

Below this zone of quartzite pebbles there are two samples 
which contain a gray to white, arenaceous, dense, greasy day 
which resembles fuller's earth. At a depth of 90 feet the sam­
ple contains a mixture of this clay and fragments of a white, 
dense, hard limestone. 

TAMPA LIMESTONE.-At 100 feet a light brown, dense 
limestone, certain fragments of which show numerous sec­
tions of smaller Foraminifera, appears. This limestone con­
tinues to a depth of 139 feet, except for the appearance of two 
beds of clay at 117 feet and 137 feet. This clay may represent 
the filling of cavities in the limestone rather than actual beds 
as shown on the graphic log (See Figure 3). 

In this interval (100 to 139 feet) there were not any fossils 
which could be identified definitely. Many of the fragments 
show that the limestone was composed largely of the tests of 
miliolid types of Foraminifera. An occasional small fragment 
of an echinoid was encountered in these samples. 

The lithologic character and the stratigraphic position indi­
cate that this portion should be' assigned to the Tampa lime­
stone. Normally, either Archaias floridamts (Conrad) or Pen­
eroplis proteus d'Orbigny occur near the top of the Tampa 
limestone. 

OLIGOCENE 

SuwANNEE LIMESTONE.-At 139 feet a cream-colored 
foraminiferal limestone was encountered. This limestone con-
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tains abundant smaller Foraminifera, but most of them are so 
badly recrystallized that specific identifications are impossible. 
However, several specimens of Elpbidium rota Ellis and a few 
questionable specimens of Rotalia mexicana Nuttall, variety 
1necatepecensis Nuttall were found. Associated with these 

: there are numerous specimens representing the genera Am­
' pbisteginci and Asterigerina. This sample represents the top 

of the Suwannee limestone. 

The Suwannee limestone in this well is iti part a cream-col-
. ored, dense, foraminiferal limestone and in part a light to dark 

brown, semi-crystalline, dolomitic limestone. There are three 
fossiliferous zones which yield identifiable fossils. The first of 
these includes the samples froin 139 to 150 feet; the second, 
the sam pies from 212.6 to 2 3 2 feet and the third, the final 
sample at 308 to 316.5 feet. 

The smaller Foraminifera recovered at 139 feet are dis­
cussed above. At 144 and 150 feet rather numerous speci­
mens of Operculinoides vichsburgensis were found, with two 
specimens of Lepidocyclina at 144 feet. 

The interval between 212.6 and 232 feet contains abundant 
and fairly well preserved specimens of Lepidocyclina. In addi­
tion, numerous specimens of Coshinolina and Dictyoconus 
were found from 226 to 232 feet. · 

The index species of Lepidocyclina in this interval are: L. 
(Eulepidina) favosa Cushman, L. (Eulepidina) u11dosa Cush­
man, L. (Lepidocyclina) yunzagunensis Cushman and its va­
riety morganopsis Vaughan, and Lepidocyclina gigas Cush­
man. 

These species have been reported from an outcrop near 
Duncan Church, Washington County, Florida' r. and from 
numerous other localities in Washington County.' " These 
species, moreover, have a wide distribution elsewhere as they 
are known from Cuba, the Antigua formation of Antigua, 
the Meson formation of Mexico, Moneague formation of 
Jamaica, the limestone on Cayman Brae, Cayman Islands and 
numerous localities in Trinidad, British West Indies. 

"' Cole, \Vf. Storrs, Oligocene Orbitoids from ncar Duncan Church, Washington 
Coun ty, Flor ida , Jour. Pal. , vol. 8, No. I; pp. 21-28 , pls. 3, 4, 1934. 

16 Vernon, R obert 0 ., Geology of Holmes and Washington Count ies, Florida, Florida. 
Gcol. Survey Bull. 21, pp. 55-66, 1942. 
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The last sample ( 308-316.5 feet) contains numerous speci­
mens of orbitoidal Foraminifera. The state of preservation 
of these specimens is decidedly different from that of the speci­
mens encountered in the zone from 212.6 to 232 feet. The 
specimens from the upper zone ·were not replaced, whereas 
those in the last sample were. The specimens of the upper zone 
were light brown to cream-colored, whe·reas those of the last 
sample were white. Therefore, 'these specimens in the last 
sample were in pla~e and do not repre~ent cavings fro~ above. 

The species identified from the last sample represent well 
established Oligocene species with the exception of two speci­
mens assigned to H elicolepidina paui:ispira Barker and Grims­
dale. This genus is known only from the Eocene and this spe­
cies has .been reported from upper Eocene localities outside of 
Florida;. · · 

The most abundant specimens in this sample . (308-316.5 
feet) have been identified as Lepidocyclina (Lepidocyclina) 
parvula Cushman. There were rather numerous specimens of 
Le pidocyclina ( Lepidocyclina) yurtlagunensis Cushman, va­
riety 11Wrganopsis Vaughan, one specimen of unquestionable 
Lepidocyclina (Eulepidin.a) undosaCushman artd a large mi­
crospheric individual ( figure 7, plate 9) from which a vertical 
thin section was made. This specimen is referred to Lepidocy­
clina (Eulepidina) favosa Cushman. ·· 

As ~h¢ d6minant species in this· sample are Oligocene forms, 
the question arises concerning the two specimens of Helico­
lepidina paucispira Barker and Grimsdale; The presence of 
the specimens may be explained in two ways: 1. they repre­
sent reworked Eocene material in the base of the Suwannee 
limestone, 2. the drill had just ·entered the upper Eocene and 
these specimens were recovered. · · · • · · · · . 

Either explanation is possible ·as tpe top of the upper Eocene 
must be close to the bottom ofthis well ,' if, in fact, the bottom 
of the well is not actually in the topmost upper. Eocene. The 
City of Tallahassee water well (W.:.45 3) has 184 feetbetween 
the top of the Suwannee limestone and the top of the upper 
Eocene. The Dale Mabry Field .water well "B" (W -9 5) has 
penetrated 177.5 feet of Suwannee limestone· if. it is assumed 
that all .of the interval represented•by the final sample is Oli­
gocene. 
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PALEONTOLOGICAL RECORD (W -9 5) 

139 feet 
Asferigerina sp. (abundant) 
El jlbidimn rota Ellis 
Rotalia mexicana Nuttall, variety mecatepecmsis Nuttall 

144 feet 
Le pidocyclina ( Eule pidin-a) fat·osa Cushman 
0 percuJ.inoides vickslmrgensis Vaughan and Cole 

15 0 feet 
Operculinoides vicksburgensis Vaughan and Cole 

212.6 feet 
Lepidocyclina (LC?pidocyclina) yurnagunemis Cushman 

( EulC? pi dina) favosa Cushman 
utuiosa Cushman 

216 .6 feet 
Lepidocyclina (LC? pidocyclina) yurn11gunensis Cushman, variety 

m.or gano psis Vaughan 
218.6 feet 

L C? pidocyclina (Nephrolepidina) suwanneensis Cole, n. sp. 
sp. 

220 feet 
Le pidocyclina gigas Cushman 

226 feet 
Coskinolina floridana Cole 
Dictyocomts cookei (Moberg) 
Lepidocyclina (Nephrolepidina) leonC?nsis Cole, n . sp. 

308-316.5 feet 
Helicolepidina jJaucispira Barker and Grimsdale 
Le pidocyclina ( LC? pidocyclina) yurn.agzmensis Cushman, variety 

morganopsis Vaughan 
parvula Cushman 

( Eule jJidina) favosa Cushman 
undosa Cushman 

COMPARISON OF 

THE CITY OF TALLAHASSEE WATER WELL (W -45 3) 
AND THE 

DALE MABRY FIELD WATER WELL "B" (W-95) 

The City of Tallahassee water well (W -4 53) and the Dale 
Mabry Field water well "B" (W -9 5) are separated by a dis­
tance of about 3 Yz miles. The City of Tallahassee water well 
penetrated 120 feet of Hawthorn formation, 100 feet of 
Tampa limestone, 184 feet of Suwannee limestone and 9 feet 
which is assigned to the upper Eocene. The Dale Mabrv Field 
well "B" encountered 100 feet of Hawthorn formation, 39 
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feet of Tampa limestone and 177.5 teet of Suwannee limestone 
in which formation drilling stopped. 

The relationship of certain points in these wells to sea level 
is illustrated by the following: 

Welt number W-95 W-453 
Top of the Tampa limestone - 13.9' + 66.6' 
Top of the Suwannee.limestone- - 52.9' - 33.4' 
Top of the upper Eocene - Below -230.4' -217.4' 
First appearance of 0. vicksburgensis - - 57 .9' - 9 3 .4' 
Abundant L. tmdosa ' - - - -125.9' -137.4' 
First appearance of L. undosa - -125.9' -132.4' 

The City of Tallahassee water well is structurally slightly 
higher than the Dale Mabry Field water well if the formational 
boundaries are used. If fossil zones in the Suwannee limestone 
are used, the Dale Mabry Field water well would appear to be 
structurally higher. 

DESCRIPTIONS OF SPECIES 

FAMILY VAL VULINIDAE 
Subfamily EGGERELLINAE 

Genus COSKINOLINA Stache, 1875 
Coskinolina floridana Cole 

Plate 2, Figures 3, 4 

1928. Coskinolina cookei Moberg (part), Florida Geol. Survey '19th Ann. 
Rept., pp. 16.6-168, pl. 3, fig. 6 (not figs. 1-5, 7-8) ; 

1941. Coskinolina floridana Cole, Florida Geol. Survey Bull. 19, pp. 24, 25, 
pl. 3, figs. 1-7; pl. 4, figs. 1-9; pl. 5, figs. 1-5, 11; pl. 18, fig. 9. 

1942. Coskinolina floridana Cole, Florida Geol. Survey Bull. 20, p. 21, pl. 4, 
figs. 4, 5. 

Entirely typical specimens were found. The axial section 
is typical of Coskinolina as the chamberlets are not subdivig­
ed, but the horizontal section is similar to the primitive types 
of Dictyoconus as a single vertical plate is present in the cham­
berlets. ' 

First appearance: At a depth of 362 feet in the City of Tal-. 
lahassee water well (W-453) and abundant at 365 feet; at a 
depth of 226 feet in the Dale Mabry Field water well «B" 
(W-95). 

Ot_currence: Suwannee limestone. 
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·Genus DICTYOCONUS Blanckenhorn, 1900 . 
Dictyoconus coolu:i (Moberg) 

Plate 2, Figures I, 2 

1928. Coskinolina coolu·i Moberg, Florida Geol. Survey 19th Ann. Rept., 
pp. 166-168, pl. 3, figs. 1-5, 7-8 (not fig. 6). 

1941. Dictyocouns coolu:i (Moberg). Cok Florida Geol. Survey Bull. 1.9, 
pp. 26, 27, pl. 3, figs. 11 - 13; pl. 5, figs. 6-10,12, 13; pl. 6, figs. 1-8; 
pl. 18, fig. 12. . . . 

1942. Dictyocomts cookei (Moberg). Cole, Florida Geol. Survey Bull. 20, 
pp. 24, 25, pl. 3, fig. 10; pl. 4, fig. 8. 

D. cookei and Coskinolina fioridmui occur in association, 
but are readily recognized from each other as D; cookei has 
larger, broader and lower cone than C. fioridana. The axial 
sections of D. coo!ui have the marginal chamberlets subdivid­
ed by a single horizontal plate. 

First appearance: At a depth of 362 feet in the City of Tal­
lahassee water well (W-453) and abundant at 365 feet; at a 
depth of 22 6 feet in the Dale Mabry Field water well (W -9 5). 

Occurrence: Suwannee limestone. 

FAMILY CAMERINIDAE 
Subfamily CAMERININAE 

Genus OPERCULlNOIDES Hanzawa, 1935 
Operculinoides vicluburgensis Vaughan and Cole 

Plate 1, Figures 12, 13; Plate 5, Figures 1-10i Plate 11, Figures 4, 5 

1936. OjJerculinoides vicksln~rgensis Vaughan a~d Cole~ Proc. U. S. Nat. 
Museum, vol. 83, No. 2996, pp. 490, 491,pl. 36, ail figs. 

1939. Oj1ercnlinoides vicksburgensis Vaughan and Cole. Barker, Proc. U. 
S. Nat. Museum, vol. 86, No. 3052, p. 318, pl. 12, fig. 6; pl. 18, fig. 
2; pl. 19, figs. 8, 9. 

1939. Operculiuoides muiri Barker, idem, pp. 312, 313, pl. 14, fig. 4; pl. 
20, fig. 1; pl. 22, fig. 1. 

1944. Operculinoides vick.sburgensis Vaughan and Cole. Cole, Florida 
Geol. Survey Bull. 26, pp. 49, 50, pl. 3, figs. 7, 10; pl. 6, figs. 1-5, 
11, 12, 15, 17, 18; pl. 19, fig. 11. 

. Numerous specimens which seem to represent this species 
were found in the Dale Mabry Field water well (W -9 5). 
Measurements are given in Table 1 of 7 thin sections prepared 
from these specimens. These specimens have a thickness 
through the center in excess of that given by Vaughan and 
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Colein the type description of 0. vickburgensis. In this fea­
ture these specimens -resemble 0. muh-i Barker which was de­
scribed from Mexico. 

In the discussion of specimens assigned to 0. vicksburgensis 
from the City of Quincy welL (W -4) Cole stated that 0. 
muiri was ·pf'obably the same as 0. vicksburgensis . . Vaughan 
in commenting on this proposed combination wrote: 17 

"The types of this species (0. vic/:i..sbu.rgen~is) and of Barker's 0. :muiri 
are in the U. S. Nationfll Museum; a,nd I have again compared ;.them. 
0. muiri is not merely thicker than 0. vic/:i..sburgensis, it has ,a· ma·rginal 
keel which I have not seen. in the latter species." . 

Later, Cole wrote Barker requesting a few topotype speci­
mens of 0. muiri for comparison with the Florida nl.aterial. 
Barker replied that most of his· material was not available, but 
that he had found a smalf sample of the type m·~terial (col­
lection of E. Gevaerts no. 2 69) from which he was sending 9 
speCimens. In this letter Barker stated:'• 

"they are by no' means as large or as typical of the species as the. orig~nal 
lot I picked from the sample." ' 

From the material which Barker so obligingly sent, a median 
(figure 7, plate 5) and a transverse (:figure 8, plate 5) section 
were prepared. A keel was not observed ori any of the speci­
mens. The Mexican specimens were compared with a .large 
suite of 0. ·vicksburgensis from the Byram marl which had 
been. arranged from thin, -compressed individuals (:figure 4, 
plate' 5) to thick, lenticular individuals (figure 1, plate 5). 
The Mexican specimens :fitted into the series and at no point 
could the · series be broken into two separate and distinct 
spec1es. 

Although some doubt must exist because direct: compari­
sons with the type specimen of 0. muiri have been impossible, 
there is no evidence available to the writer to ca-qse him to· 
change his: previo-qs conclusion that only one species is repre-
sented by 9· muiri and 0. vichsburgensis. : · . · 

The : thi~ sections which were studied are illustrated and 
measur~m~nts bf these are presented in Table i. ' 

. ' ' . 

·
17 Lett~r dated Ma.rch ·24, 1944. 

'
8 Letter dated June 6, 1944. ' 



LOCALITY 

Height 

Width 

Thickness 

Number of whorls 

Number of chambers 
in final volution 

Internal diameters 
of initial chamber 

TABLE 1 --PART 1 
Measurements of 0 perculinoides vicksburgemis and 0 perculinoides muiri 

0 perculinoidcs vicksburgcmis 

W-95 

144 feet 150 feet 

2.1+ mm. 1.5 mm. 1.5 mm. 2.14 mm. 1.4+ mm. 2.24 mm. 

-- -- 1.4 mm. -- -- 2.1 mm. 

0.98 mm. 0.7 mm. -- 0.96 mm. 0.72 mm. --

-- -- 2% -- -- 4Yz 

-- -- 16 -- -- 26 

-- -- 100X 120 p. 80 p. 109XI20p. --

1.5 mm. 

1.4 mm. 

--

2% 

16 

100 JL 

N 
00 



TABLE 1- PART 2 
Measurements of Operculinoides vick.sburgensis and Operculinoides muiri 

0 perculinoid es vicksburgemis 0 percttlinoides muiri 

AFTER 

LOCALITY . BYRAM, MISSISSIPPI VAUGHAN MEXICO 
AND 

CoLE 

Height 2+mm. 2.7 mm. 2.7mm. 2.36 mm. 1.2-3.0 mm. 2.02 mm. 2.0mm. 

Width -- 2.3 mm. -- 2.28 mm. 1.3-3.1 mm. -- 1.86 mm. 

Thickness 0.38 mm. -- 1.0 mm. -- 0.3-0.6 mm. 0.78 mm. --

Number of whorls - 3% -- 4Y4 3%-4 -- 3% 

Number of chambers 

in final volution -- 25 -- 23 18-26 -- 17 . 

Internal diameters 

I ~ of initial chamber 70 f.L -- -- 60 f.L 100 X 110p. 80X100p. 
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A few specimens which were found in the City of Tallahas­
see water well (W -4 53) are identical to those studied in de­
tail from the Dale Mabry Field water well (W-95). The 
specimens from the former well are illustrated by a vertical 
and a horizontal thin section. The specimen from which the 
vertical section was made had a diameter of 1.9 mm. and a 
thickness of 0.7 mm. The horizontal section represents a speci­
men with a diameter of 2.6 mm. There are 24 chambers in 
the final volution with 4 Yz whorls comprising the test . . 

First appearance: At a depth of 144 feet in the Dale Mabry 
Field water well (W' -9 5) ; at a depth of 28 0-290 feet in the 
City of Tallahassee water well (W -4 53) . 

Occurrence: Suwannee limestone. 

FAMILY ORBITOIDIDAE Schubert 
Subfamily ORBITOIDiNAE 

Genus LEPIDOCYCLINA Gumbel, 1870 
Subgenus LEPIDOCYCLINA Gumbel, 1870 

Lepidocyclina (Lepidocyclina) .parvula Cushman 

Plate 7, Figures 2-13; Plate 11, Figures 1, 2 

1919. Lepidocyclina parvula Cushman, Carnegie lnst. Washington Publ. 
291, p. 58, pl. 3, figs. 4-7. 

1928. Lepidocyclina aff. L. m.orgrmi Lem. and R. Douville. Cole, Bull. 
Amer. Pal., vol. 14, No. 53, pp. 22, 23, pl. 4, fig. 9. (not Lemoine 
and R. Douville, 1904). 

1930. Lepidocyclina (Lepidocycliua) parvula Cushman. Cole and Gilles­
pie, Bull. Amer. Pal., vol. 15, No. 57b, p. 3, (list), pl. 1, figs. 4, 5. 

1930. Lepidocyclina sp., Cole and Gillespie, idem, p. 3 (list), pl. 1, fig. 9. 
1933. Lepidocyclina (Lepidocyclina) parvula Cushman. Vaughan, Smith­

sonian Miscell. Coli., vol. 89, No. 10, pp. 16, 17, pl. 7, figs. 1-5; pl. 8, 
figs. 3-5; pl. 9, figs. 1-4; pl. 10, figs. 1-6. · 

1938. Lepidocyclina (Lepidocycli11a) parvula Cushman. Cole, Florida 
Geol. Survey Bull. 16, p. 46, pl. 11, figs. 2-5. 

1944. Lepidocyclina (LejJidocyclina) parvula Cushman. Cole, Florida 
Geol. Survey Bull. 26, pp. 72, 73, pl. 3, fig. 4; pl. 19, figs. 1, 2, 7; 
pl. 20, figs . 1, 2; pl. 22, figs. 1-11. 

Numerous specimens were found in the last sample (308-
316.5 feet) in the Dale Mabry Field water well (W-95) 
which are assigned to this species. The surface ornamentation 
is variable as some specimens have rather small papillae (fig­
ure 2, plate 11), but others have very large, prominent pa­
pillae (figure 1, plate 11 ) . 
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Vertical sections (figures 9, 10, 12, 13, plate 7) made from 
Mexican specimens assigned to L. parvula Cushman are intro­
duced for comparison. In these specimens the lateral chambers 
are n·ot as appressed as those in the Floridian specimens. In cer.:.. 
tain respects the lateral chambers of the Floridian specimens 
resemble those of L. supera (Conrad) as L. supem has low, ap­
pressed lateral chambers with thick roofs and floors. 

Although these specimens do possess lateral chambers which 
resemble those of L. supera, the other features are similar to 
those found in L. parvula, particularly the very strong de.vel., 
opment of the pillars. The vertical sections of microspheric 
individuals are not at all suggestive of L. supera, but are very 
similar to many vertical sections of L. parvula. 

Firstappearance: Atadepthof 308-316.5 feetintheDale 
Mabry Field water well (W -9 5). 

Occurrence: Suwannee limestone. 

Le pidocyclina ( Le pidocyclina) yurnagunensis Cushman 

Plate 6, Figures 5, 6 

1919. Le pidocyclina canellei var. yurnagun.ensis Cushman, Carnegie Inst. 
Washington Publ. 291, p. 57, pl. 12, figs. 7, 8, text-fig. 6. 

192 6. Le jJidocyclina yurnaguneusis Cushman. Vaughan, Geol. Soc. Lon­
don, Quart. Jour., vol. 82, p. 391, pl. 25, figs. 2-6. 

1934. Lepidocyclina (LejJidocyclina) ynrnagnnmsis Cushman. Cole, Jour. 
Pal., vol. 8, No.1, pp. 24, 25, pl. 3, figs. 4-6; pl. 4, figs. 8, 9. 

1941. Lepidocyclina (Lepidocycliua) ynmagzmensis Cushman. Vaughan 
and Cole, Geol. Soc. Amer. Sp. Paper No. 3 0, p. 72, pl. 3 8, all figs. 

This is a widelv distributed species. The diamond-shaped 
equatorial chamb~rs are characteristic. It was described from 
Cuban specimens, but has been reported from Antigua, Ja­
maica, Trinidad and the Cayman Islands. 

First appearance: At a depth of 212.6 feet in the Dale Ma­
bry Field water well (W -9 5). 

Occurrence: Suwannee limestone 

Le fJidocyclina ( Le jJirlocycliua) yumagunensis, 
variety morganojJSis Vaughan 

Plate 6, Figures 1-4, 7, 8 

1933. Lepidocyclina yzmwgzmemis, va~. morganoj1sis Vaughan, Washing­
ton Ac:~d. Sci. Jour., vol. 2 3, No. 7, p. 3 54. 
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I9 3 3. Le pidocyclina ( Le pidocycli11a) yurnagunemis, var. morgano psis 
Vaughan. Vaughan, Smithsonian Miscell. Coli., vol. 89, No. IO, 
pp. 22, 23, pl. 11, figs. 5-9; pl. 23, figs. I-3. 

I934. LejJidocyclina (LejJidocycli11a) yumagunensis, var. morganopsis 
Vaughan. Cole, Jour. Pal., vol. 8, No. I, pp. 2 5, 26, pl. 3, figs. 1-3. 

I941. Lepidocycli11a ( Lepidocyclina) yumagunensis, var. morgano psis 
Vaughan. Vaughan and Cole, Geol. Soc. Amer. Sp. Paper No. 30, 
p. 72, pl. 39, figs. I, 2. 

This variety occurs with typical specimens of L. yurnagun­
ensis at all the localities from which it has been reported. The 
equatorial thin sections of specimens of L. yurnagunensis and 
its variety morganopsis exhibit the same features, but the ver­
tical sections are different in that the variety possesses very 
heavy pillars, whereas the pillars are weak or absent in L. yur­
nagunensis. 

First appearance: At a depth of 216.6 feet in the Dale Ma­
bry Field water well (W -9 5). 

Occurrence: Suwannee limestone. 

Subgenus NEPHROLEPIDINA H. Douville, I911 
Le pid ocyclina ( N e pbrole pi dina) leonensis Cole, n. sp. 

Pia te 5, Figures 11-I7; Pia te II, Figure 3 

Test of medium size, evenly lenticular or with an inflated 
central area bordered by a narrow rim; the central area of the 
test' is covered with distinct papillae which have a diameter 
of about 240 fL· The rim is without papillae. Rather deep, 
polygonal pits occur between the papillae with shallower de­
pressions on the rim. From most of the papillae radiate nar­
row prolongations which form the boundarit!s of the pits. The 
largest specimen has a diameter of about 7 mm. 

The embryonic chambers are nephrolepidine in type al­
though one specimen which had the external appearance of 
the others had embryonic chambers of eulepidine type (figure 
14, plate 5). 

The equatorial chambers vary in shape from rhomboid to 
short spatulate~ 

The lateral chambers are arranged normally in very regu­
lar tiers although there is occasionally an overlapping from one 
tier to the next by certain chambers. The three tiers adjacent 
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to the equatorial layer are composed of small, appressed cham­
bers with thick roofs and floors. The other lateral chambers 
are open with the chamber cavity as high or higher than the 
adjacent floors are thick. 

Distinct heavy pillars are present, irregularly spaced and 
concentrated in the inflated portion of the test. 

Measurements of 2 vertical and 2 horizontal sections follow: 

Diameter 3.7mm. 

Thickness 1.8± mm. 

Number of lateral chambers on each side 
of the equatorial layer - 11 

Embryonic chambers: 
Internal length 
Internal height 
Thickness of surrounding wall 

600 p. 

40 f' 

Height of equatorial layer (including 
floor and roof) : 
At center 
At periphery 

'~Lateral chambers: 
Internal length 
Internal height 
Thickness of floors and roofs 

Surface diameter of pillars -

140 p. 
140 p. 

140-300 p. 
40 p. 

30-50 p. 

180-240 p. 

'~ At periphery and directly over embryonic chambers 

Diameter 

Embryonic chambers: 
'~Length across both chambers -
Diameters of initial chamber -
Diameters of second chamber -
Width of bounding wall 

4.4+ mm. 

680 p. 
380x580 p. 
3 00x700 p. 

60 p. 

Diameters of equatorial chambers near 
the periphery: 
Radial 
Tangential -

,, Internal measurements 

100 p. 
100 p. 

4.5+ mm. 

1.9 mm. 

11 

480 p. 
420 p. 

40 p. 

120 p. 
180 p. 

140-200 p. 
40 p. 

20-40 p. 

160-240 p. 

3.2+ mm. 

540 p. 
380x460 p. 
160x5 60 p. 

60 p. 

100 p. 
80 p. 
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Type locality: Dale Mabry Field water well "B" (W-95) 
at depths of 226 and 228 feet. 

Cotypes: (Florida Geol. Survey Cat. No. S-3009). 

Occurrence: Suwannee limestone. 

This species .is related to Lepidocyclina (Nephrolepidina) 
tournoueri Lemoine and R. Douville. To show the relationship 
between the two species a vertical and a horizontal secti()n of 
L. tournoueri are illustrated (figures 18, 19, plate 5). ·These 
specimens were collected at Arbol Grande, near Tampico, 
Mexico. 

L. tounwueri has equatorial chambers which are much more 
elongate than those of L. leonensis. The floors and roofs of the 
lateral chambers in L. tournoueri are much thinner than those 
of L. leonensis, the lateral chambers near the ·equatorial.layer 
in L. tournoueri are not appressed like those in L.leonensis and 
the pillars in L. tournoueri are much smaller. 

The external appearance of L. leonensis is similar to th:~t of 
Lepidocyclina (Nepbrolepidina) sp. figured by Vaughan.'" 
The embryonic chambers of the two species are very simiiar, 
but the equatorial chambers of L. (Nephrolepidina) sp. are 
decidedly hexagonal in shape, and those of L. leonensis are 
rhomboid to short spatulate. ·' 

Lepidocyclina (Nepbrolepidina) sanfernandensis Vaughan and Cole, 
variety tallabasseensis Cole, n. var. 

Plate 1, Figures 16, 17; Plate 2, Figures 5-7; Plate 3, Figures 1-6 

MEGALOSPHERIC FORM.-Test of medium size, slightly sel­
liform, central part inflated, without or with a rim. The test 
of some specimens slopes regularly from the central area to the 
periphery, but in others the inflated central portion is sur"' 
rounded by a relatively wide flange which is distinct from the 
central inflated portion of the test. Normally, distinct papil­
lae are present in the inflated area of the test, but are lacking 
on the flange. The papillae are developed best on those speci­
mens which possess a distinct central area and bordering rim 

10 Vaughan, T. Wayland, Studies of American Species of Foraminifera of the Genus 
Lepidocycli11a, Smithsonian Misccll. Coil., vol. 89, No. 10, p. 35, pl. 2.1, fig. 2; pl. 32, 
fig. I, 1933. 
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as the specimens which slope regularly from the central :-1.rea 
to the periphery have weakly developed papillae. The dimen­
sions of five typical megalospheric specimens are given in 
Table 2. 

The embryonic chambers are large, of nephrolepidine type, 
the larger chamber slightly embracing the smaller. The outer 
wall is very thick, but the wall between the chambers is thin. 
In certain horizontal sections the outer wall of the emb~yonic 
chambers has a fringed appearance due to the presence of radi­
ally arranged alternating light and darker areas. Measurements 
of the embryonic apparatus are given in Table 3. 

The equatorial chambers vary in size and shape, but nor­
mally they are short spatulate with the radial and tangential 
diameters nearly equal. An average chamber of this type has 
diameters of about 120 fL· Other chambers are slightly more 
elongate tangentially than radially, and certain chambers are 
the reverse of this. 

Measurements of five transverse thin sections are given in 
Table 2. There is considerable variation in cross-section shape 
from robustly lenticular individuals with a distinct ;flange 
(figure 7, plate 2) to compressed lenticular specimens which 
lack a rim (figure 5, plate 2). The lateral chambers are ar­
ranged in rather regular tiers. In some specimens these cham­
bers are appressed with very low chamber openings, but in 
others the chamber cavity is rather high. 

The pillars are variable in their development and regularity. 
Some specimens have very large, strong pillars, but others are 
virtually devoid of this feature. However, some pillars are 
found in every specimen examined. 

MICROSPHERIC FORM.-Test of large size with a diameter 
from 16 to 2 5 mm. and thickness of 4 to 6. 5 mm. Average 
specimens have an inflated central portion which is surround­
ed by a wide rim, but a few individuals slope regularly from 
the apical portion to the periphery. Most specimens are dis­
tinctly selliform, but a few are flat. Papillae are present in the 
inflated portion in most specimens, but an occasional indi­
vidual apparently does not possess papilla.e. The strength of 
the papillae is variable from specimen to specimen. 



TABLE 2 
Measurements of vertical sections of Lepidocyclina sanfermzndensis var. tallahasseensis, n. var. 

SPECIMEN 1 2 3 4 5 

Diameter 8.8 mm. 7+mm. 4.5+ mm. 5+mm. 5.4 mm. 

Thickness 4.24 mm. 2.4 mm. 2.8 mm. 2.3 mm. 2.46 mm. 

about about about about 
Width of flange _ 1.8 mm. 1.0 mm. none 0.7mm. 0.9mm. 

Height of equatorial layer: 
At center 100 JL 80 JL 60 JL 60 JL 80 JL 

At periphery 200 JL 130 JL 80 JL 140 JL 120 JL 

Lateral chambers: 
Number at center on 
each side of the 
equatorial layer 26 12 17 14 18 

Internal height 3 0-40 JL 40 JL 20-40 JL 40-80 JL 20 JL 

Internal length 200 JL 140-160 JL 100-160JL 120-220 JL 100-200 p. 

Thickness of the 
floors and roofs 30-40 JL 40 JL 40-60 JL 20--40 JL 20-40 JL 

External diameters of pillars 140-300 p. 140-180 JL 3 00-3 60 p. 100-200 JL I 00-260 JL 
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TABLE 3 
Measurements of the embryonic appar;1tus of 

Lepidocyclina sanfernandensis var. tallabasseensis, n. var. 

HORIZONTAL SECTIONS 

SPECIMEN 1 ' 2 3 

Internal diameter across both cham-
bers at right angles to the par-
tition between the chambers 0.86 nun. 0.68 mm. 1.0 mm. 

Maximum internal width of the 
larger chamber parallel to the 
partition between the chambers 0.94 nun. 0.66 mm. 0.96 mm. 

Internal width of the smaller cham-
ber between the points of the 
embracing chamber 0.78 mm. 0.6mm. 0.84 mm. 

Internal diameter of the smaller 
chamber at right angles to the 
partition 0.5 mm. 0.38 mm. 0.61 mm. 

Internal diameter of the larger cham-
ber at right angles to the parti-
tion 0.36 mm. 0.3 mm. 0.4 mm. 

Thickness of the outer wall 50 p. 60 p. 100 p. 

VERTICAL SECTIONS 

SPECIMEN 1 2 3 4 

Internal length across 
both chambers 0.82 mm. 0.70 mm. 0.72 mm. 0.88 mm. 

Internal length of the 
larger chamber 0.48 mm. 0.42 mm. -- --

Internal length of the 
smaller chamber 0.34 mm. 0.26 mm. -- --

Maximum height 0.4 mm. 0.5 mm. 0.36 mm. 0.66 mm. 

Thickness of the outer 
80 p. 80 p. 60-80 p. 80 p. wall 
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The equatorial chambers have the same shape, size 411d ar­
rangement as those of th~ megalospheric generation. 

The lateral chambers occur in rather regular tiers when pil­
lars are present, but in the areas between pillars the lateral 
chambers overlap from one tier t'o another. Adjacent to the 
equatorial layer the lateral chambers are very appressed, but 
near the periphery of the test they are open with a distinct 
cavity. In general, the roofs and floors of the lateral cpambers 
have the same thickness as the height of the chamber opening 
in the peripheral area of the test. 

. . . 

Pillars are irregularly developed, some extending from the 
equatorial layer to the surface of the test, but others go only a 
port~on of this dis~ance. 

Type locality: City of Tallahassee water well (W -45 3) at 
a depth of 407 feet. 

Cotypes: (Florida Geol. Survey Cat. No. S-3011). 

First appearance: At a depth of 404 feet in the City of Tal­
lahassee water well (W -4 53)· and abundant at 406 feet. 

Occurrence: Upper Eocene. 

DiscussiON.-These specimens were referred to L. sa·nfer­
nandensis Vaughan and Cole'" during the preliminary study. 
The size, shape and arrangement of the features of the equa­
torial sections prepared from the Florida specimens is very 
similar to those illustrated by the Tri~idad specimens. (Com­
pare figure 5, plate 3 with Vaughan and Cole's illustration~ 
figure 2, plate 43, Geol. Soc. Amer. Sp. Paper No. 30). Cer­
tain differences, however, were apparent in the general size of 
the test and in . the vertical sections. Therefore, Cole sent 
Vaughan the _Florida specimens so that direct comparison 
could be made with the types of L. sanfernandensis. Vaughan21 

very kindly made the comparis·on and wrote as follows: 
" The specimens from the Florida well (W -4 53) have both embryonic 

and equatorial chambers very ,similar to those of L. sanfernandensis. There· 
are several differences between the Florida. specimens and those from 
Trinidad. 

20 Vaughan, T . Wayland and Cole, W. Storrs, Preliminary Report on the Cretaceous. 
and Tertiary Larger Foraminifera of Trinidad, British West Indies, Geol. Soc. Amer. Sp­
Paper No. 30, pp. 73, 74,, all figs., pis. 42, 43 , 44, 1941. 

21 Letter dated May 15, 1944. 
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"All of the Florida specimens, except one, are distinctly undulate, some 
of them almost selliform. None of the specimens from Trinidad is markedly 
undulate. Another difference is that the megalospheric form of the Florida 
specimens is much more inflated than any of the megalospheric forms of 
the Trinidad specimens. 

''The roofs of the lateral chambers in the vertical section of the Florida 
specimens are decidedly thicker than those of the Trinidad ~pecimens." 

Vaughan and Cole jointly and separately have demonstrat­
ed the variability which may occur in a species of Lepidocy­
clina; and Vaughan'" has stated that 

"it is obvious that to attach a different specific name to every variant in a 
lot of Lepidocyclina is an absurdity." 

The differences between the type specimens of L. sarnfernan­
densis and the specimens under discussion from Florida are 
not major ones, yet they are sufficient to cause one to hesitate 
before applying the same specific name w the specimens from 
the tWo widely separated localities. Vaughan'" in another let­
ter gave his views which are reproduced to demonstrate the 
perplexities which are encountered: 

"I scarcely know what to say about a name f~r the specimens of Lcpido­
cyclina from the Florida well (W -45 3) you recently sent me. If you refer 
the specimens to L. sanfcrnandcmis I think that they should be given a 
varietal designation to indicate the difference between them and typical 
L. sanfernandcmis. If you should apply a new specific name, the resem­
blance to L. sanfcrnandcnsis should be made clear. In general, I would 
rather apply a species name which may later become a synonym rather than 
confuse two different species under one name." 

For the present it seems desirable to utilize the first sugges­
tion of Vaughan rather than the second one which he recom­
mends more strongly. A varietal designation given to the 
Florida specimens expresses the close relationship that exists 
with typical L. sanfernandensis, but at the same time indicates 
that there are minor differences. 

Le pidocyclina ( N c jJbrolc jJidina) smvannccnsis Cole, n. sp. 

Plate 4, Figures 5, 8-10, 12; Plate 7, Figures 1, 14; Plate 11, Figures 6, 7, 11 

Test compressed lenticular; average size specimens have a 
diameter of 2.1 to 2.4 mm. and a thickness of 1.2 to 1.6 mm. 
The diameter of the largest specimen measured is 4.2 mm. 

"" Vaughan, T. Wayland, Studies of American Species of Foraminifera of the Genus 
Lej!idocyclitzll, Smithsonian Miscell. Coli., vol. 89, p. 7, 1933. 

23 Letter dated May 24, 1944. 
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The surface of the specimens available is smooth, without 
ornamentation, but this condition is caused undoubtedly by 
the state of preservation. As an initial surface is ground on 
the specimens in the preparation of horizontal thin sections, 
numerous white pillars were observed which contrasted with 
the tan color of the remainder of the test. Uneroded speci­
mens would possess small papillae well distributed over the 
surface of the test. 

The embryonic apparatus is nephrolepidine in type as illus­
trated by two horizontal sections (figure 9, plate 4 and figure 
14, plate 7). In the horizontal section chosen for a paratype 
(figure 9, plate 4) the internal diameter across both chambers 
at right angles to the partition between the chambers is 
0.6 mm.; the maximum internal diameter of the larger cham­
ber parallel to the partition between the chambers is 0.64 mm.; 
the internal width of the smaller chamber between the points 
of the embracing chamber is 0. 5 mm.; the internal diameter 
of the smaller chamber at right angles to the partition is 
0.34 mm.; the internal diameter of the larger chamber at 
right angles to the partition is 0.26 mm. and the thickness of 
the outer wall is 50 fL· Two other horizontal sections have the 
partition between the chambers destroyed. The internal di­
ameters of the combined embryonic chambers are 0. 5 by 
0.46 rnm. and 0.54 by 0.52 mm. These specimens have slightly 
smaller embryonic apparati than the specimen described first. 

The three horizontal thin sections have equatorial chambers 
with curved outer walls and pointed inner ends adjacent to 
the embryonic apparatus. In the section with the greatest di­
ameter these inner annuli grade outward to chambers of short 
spatulate shape. Average chambers in the inner annuli have a 
tangential diameter of 100 to 120 fL and a radial diameter of 
60 to 80 fL· The spatulate chambers of the outer annuli have 
a tangential diameter of about 80 fL and radial diameters of 
12 0 to 140 fL· 

The embryonic chambers as viewed in three vertical thin 
sections have internal lengths 'of 0.58 mm., 0.64 mm., and 
0.66 mm. The internal heights of these same embryonic Gham­
bers are 0.36 mm., 0.48 mm., and 0.42 mm. 

The equatorial layer has a height of 140 fL at the center of 
the test and a height of 160 fLat the periphery. These measure-
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ments include the floors and roofs. There is practically no in­
crease in height of the equatorial layer from the center of the 
test to the periphery. 

The lateral chambers are low, appressed with thick roofs 
and fl'oors. The roofs and floors are gently curved so that they 
have a convex side towards the periphery of the test and a con­
cave side directed toward the equatorial layer. They occur in 
more or less regular tiers, with but a slight amount of overlap­
ping. There are about 9 layers of lateral chambers to a tier on 
each side of the equatorial layer at the center of the test. The 
periphery has two or more layers of lateral chambers on each 
side of the equatorial layer. An average lateral chamber at 
the periphery of the test and over the center has an internal 
height of about 20 fL and a length of about 140 fL to 160 fL· 
Floors and roofs have a thickness of about 40 fL· 

Wedge-shaped pillars are present. They vary considerably 
in size, some have a surface diameter of as much as 280 fL, but 
others have a surface diameter of as little as 160 fL· 

Material available: Nine thin sections, three of which were 
made from specimens recovered at a depth of 349 feet, four 
from specimens from 3 54 feet and two from specimens from 
3 56 feet in the City of Tallahassee water well (W -45 3) and 
six thin sections made from specimens from the Dale Mabry 
Field water well (W-95). 

Type locality: City of Tallahassee water well (W-45 3) at 
a depth of 3 54 feet. 

Holotype: Transverse section (Florida Geol. Survey Cat. 
No. S-3007); paratype: Median section (Florida Geol. Sur­
vey Cat. No. S-3008). 

Subgenus EULEPIDINA H. Douville, 1911 
Lepidocycliua (Eu.lcjJidina) fav osa Cushman 

Plate 4, Figures 3, 4, 7, 11; Plate 8, Figures 1, 2; Plate 9, Figures 1-7; 
Plate 10, Figures 1-9; Plate 11, Figure 9 

1919. LcjJidocyclina favosa Cushman, Carnegie lnst. Washington Pub!. 
291, p. 66, pl. 3, figs. 1b, 2; pl. 15, fig . 4. 

1919. Le jJidocyclina crassata Cushman, idem, pp. 61, 62, pl. 11, figs. 4, 5. 
1920. LejJidocyclina chattahoocheensis Cushman, U. S. Geol. Survey Prof. 

Paper 125, p. 65, pl. 23, figs. 1-4; pl. 24, figs. 1, 2. 
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1924. LejJidocycliua (Ne jJhrolej;idilla) crassa ta Cushman. Vaughan, Geol. 
Soc. A mer. Bull., vol. 3 5, p. 798, pl. 34, fi gs. 3, 4. 

1924. LejJidocyclina (N e j;brole j1idina) chattaboocheensis Cushman. 
Vaughan, idem , p. 79 8, pl. 34, fi g. 2. 

192 4. Le jJidocyclina ( Eule j;idina) favosa Cushman. V aughan, idem, p. 
799 , pl. 34, fig. 8. 

1924. LejJidocycliua (EulejJidina) f or-mosa Schlumbcrgcr. Vaughan, idEm, 
p. 799 (not Schlumbergcr, 1902). 

192 6. LejJidocyclina (Eulepirliua) formosa Schlumberger. Vaughan, Quart. 
Jou r. Geol. Soc. London, val. 82, p. 39 5 (not Schlumberger, 1902 ) . 

192 6. LejJidocyclina (N ejil:n·olepirlina) 1mdosa va r. tum irla Vaughan, idem , 
pp. 395, 396, pl. 24, fig s. 3-5. 

1926. LejJidocyclilla sp. cf. L. 111argiuata (Michelotti ). Vaughan, idem, 
pp. 398, 399, pl. 26, fi gs . 1, 2 (not Michelotti , 1841 ) . 

19 30 . Lej;idocycliua (NejJbrolej;idina) crassafa Cushman. Cole and Gilles­
pie, Bull. Amer. Pal. , vol. 15, No. 57 b, p. 3 ( list ), pl. 1, fi gs . 6, 7. 

19 3 3. Le j;idocyclina (Eulepidina) favosa Cushman. Vaughan, Smithsonian 
Miscell. Coil. , val. 89, No. 10, pp. 37-41 , pl. 17, figs. 1-3; pl. 18, 
fi gs. 1-4 ; pl. 19, fi gs . 1-4; pl. 20, fi gs. 1-3; pl. 21 , figs. 1, 3, 4 (pro­
bably) ; pl. 29, fi g. 4. 

19 33 . LejJidocyclilla (Eulej;ir/iua) fa vosa Cushman. Gravell, Smithsonian 
Misccll. Coli., vol. 89, No. 11, p. 32, pl. 5, fig. 11; pl. 6, fig. 2. 

19 34. Lej;ir/ocycliua (Eule/Jidina) fa vosa Cushman. Cole, Jour. Pal., vol. 8, 
No. 1, p. 27, pl. 4, fi gs . 2, 3, 12. 

1941. LejJidocycliua (Eulepidiua) favos a Cushman. Va ughan and Cole, 
Gcol. Soc. Amer. Sp. PaperNo. 30, p. 75 , pl. 40, fi gs. 1-4. 

1944. Le jJidocyclin·a ( Eule pidina) fa vosa Cushman. Cole, Florida Geol. 
Survey Bull. 2 6, p. 7 4, pl. 3, fi g. 14 ; pl. 19, fig. 6 ; pl. 2 0, figs. 3-9. 

Vaughan" has stated " This is an amazingly variable species." 
In a detailed and well illustrated analysis Vaughano" proved 
that L. crassata, L. chattahoocheen.sis and L. favosa belonged 
to one species. Previously, Vaughan'" had erected the variety 
hmzida of the species, L. undosa Cushman. At this time 
Vaughano' wrote, "There is some similarity between L. fav osa 
and the extreme forms of L. undosa var. f1t1nida." 

As thin sections were made from the specimens from the 
Dale Mabry Field water well (\X' -9 5), certain of the speci-

2
' Vaughan, T. \'Vayland, Studies of American Species of Foraminifera of the Genus 

Lepidocyclilza, Smithsonian Miscell. Coli., val. 89, No. 10 , p. 38, 193 3. 
00 Idem, pp. 37 -41. 
20 Vaughan , T. Way la nd, Spec ies of Lrpidoc)diua md Carpwtcria f rom the Cayman 

Island s, and thei r Geo logica l Signifi cance, Quar t. J our. Gcol. Soc. London, val. 82, 
pp. 395, 396 , 1926. 

27 Idem, p. 39 5. 
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mens were recognized as L. undosa var. tumida (figure 6, 
plate 10) and others were tentatively named L. favosa (figure · 
4, plate 1 0) . As more specimens were studied and sectioned, 
it became evident that there was complete gradation between 
the individuals to which were assigned the name L. undosa var. 
tumida and those which were named L. favosa. 

Moreover, examination and c'omparison of the type figures 
of L. undosa var. tu1nida (see figures 4, 5, plate 24, Quart. 
Jour. Geol. Soc. London, vol. 82, 1926) with an illustration 
of L. favosa Cushman (see figure 1, plate 19, Sm~thsonian 
Miscell. Coli., vol. 89, No. 10, 1933) failed to reveal any sig­
nificant character which would serve to separate L. zmdosa 
var. tumida from L. favosa. 

It has been recognized a long time that the embryonic cham­
bers of L. undosa grade from nephrolepidine to eulepidine. It 
would seem that the same feature is present in L. favosa. 

A number of vertical and Horizontal sections are presented 
to illustrate the writer's concept of for{Ils that should be re­
ferred to L. favosa from this well. Study of these photographs 
as well as those given by other workers will serve to emphasize 
the amazing variability of this species, yet there is complete 
gradation from one form to an'other . . 

First appectrraJice: At,a depth o_f 144 feet in the Dale Mabry 
Field water well (W-95); abundant at a depth of 212.6 feet; 
at a depth of 280-290 feet in the City of Tallahassee water 
well (W-45 3). · 

Occurrence: Suwannee limestone. 

Lepidocyclina (Ettlepidina) mulosa Cushman 

Plate 1, Figures 14, 15; Plate 2, Figure8; Plate 8, Figure 7; Plate 11, Figur.e 8 

1919. Lepidocyclina undosa Cushman, Carnegie Inst. Washington Publ. 
291, p. 65, pl. 2, fig. 1a. 

1924. Eulepidina rattlinii H. Douville, France Soc. Geol. Mem., n.s., vol. 1, 
No.2, p. 49, text fig. 47 (110! P. Lemoine and R. Douville). 

1924. Lepidocyclina (NejJhrolejJidina) undosa Cushman. Vaughan, GeoL 
Soc. Amer. Bull., vol. 35, pp. 798, 820, pl. 34, figs. 5-7. 

1926. LejJidocydina ( N ejJhrolejJidina) ttmlosa Cushman. Vaughan, Geol. 
Soc. London, Quart. Jour·., vol. 82, pp. 393-395, pl. 24, figs. 1, 2. 

1928. Lepidocyclina (Nephrolepidina) undosa Cushman. Vaughan, Jour. 
Pal., vol. 1, No.4, pp. 294, 295, pl. 48, fig. 3. 
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1930. Lepidocyclina (Nephrolepidina) undosa Cushman. Cole and Gilles­
pie, Bull. A mer. Pal., vol. 15, No. 5 7b, p. 3, pl. 1, figs. 1, 2. 

1932. Lepidocyclina (Eulepidina) mulosa Cushman. Gorter and van der 
Vlerk, Leidsche Geol. Med., Dee! 4, Aflev. 2, p. 110, pl. 15, figs. 1-4. 

1933. LejJidocyclina (Nephrolepidina) undosa Cushman. Gravell, Smith­
sonian Miscell. Coli., vol. 89, No. 11, pp. 30, 31, pl. 6, fig. 4. 

1934. Lepidocyclina (Eulepidina) undosa Cushman. Cole, Jour. Pal., vol. 
8, No.1, p. 26, pl. 4, figs. 4, 5, 10, 11, 13, 14. 

19 3 8. Lepidocyclina (E1de pidina) undosa Cushman. Cole, Florida Geol. 
Survey Bull. 16, p. 48, pl. 11, figs. 6, 7. 

1941. Lepidocyclin<~ (Etdepidina) undosa Cushman. Vaughan and Cole, 
Geol. Soc. Amer. Sp. Paper No. 30, pp. 75, 76, pl. 34, fig. 5; pl. 41, 
figs. 1-3. 

1944. Lepidocyclina (EulejJidina) undosa Cushman. Cole, Florida Geol. 
Survey Bull. 26, pp. 74, 75, pl. 19, fig. 9; pl. 22, fig. 12. 

This species is widely distributed and relatively easy to 
recognize. In Florida it has been found in the Port St. Joe 
well T.3 at a depth of 1017-1035 feet and in the City of 
Quincy water well (W -4) at a depth of 615 feet. It occurs 
at the surface at Duncan Church, Washington County, Flor­
ida. Vernon'" lists this species at numerous localities where the 
Suwannee limestone is exposed at the surface. 

This species occurs in great abundance in certain samples 
from the City of Tallahassee water well (W -45 3). Figure 14, 
plate 1 illustrates a transverse section of a specimen with very 
few layers of lateral chambers on each side of the equatorial 
layer, but figure 15 of this same plate shows a transverse sec­
tion of a mature individual with a number of layers of lateral 
chambers on each side of the equatorial layer. 

First appearance: At a depth of 319 feet in the City of Tal­
lahassee water well (W-45 3); at a depth of 212.6 feet in the 
Dale Mabry Field water well (W -9 5). 

Occurrence: Suwannee limestone. 

Lepidocyclina gigas Cushman 

Plate 8, Figures 5, 6 

1919. Lepidocyclina gigas Cushman, Carnegie lnst. Washington Publ. 291, 
p. 64, pl. 1, figs. 3-5; pl. 5, fig. 4. 

>B Vernon, Robert 0., Geology of Holmes and Washington Counties, Florida, Florida 
Geol. Survey Bull. 21, pp. 55-66, 1942. 
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1920. Lepidocyclimz gigas Cushman, var. m exicana Cushman, U. S. Geol. 
Survey Prof. Paper 125, p. 63, pl. 19, fig. 5; pl. 20, figs. 1, 2; pl. 21, 
figs . 1-3. 

1926. Lepido.cyclina gigas Cushman. Vaughan, Quart. Jour. Geol. Soc. 
London, vol. 82, p. 396, pl. 25, figs. Ia, lb. 

1933. Lepidocyclina gigas Cushman. Vaughan, Smithsonian Miscell. Coli. 
vol. 89, No. 10, pp. 41, 42, pl. 22, figs. 1-4. 

1934. Lepidocyclitza gigas Cushman, var. duncanemis Cole, Jour. Pal., 
vol. 8, No. 1, pp. 27, 28, pl. 3, fig. 16; pl. 4, fig. 1. 

The varietal names mexicana and duncanen.sis were used by 
Cushman and Cole to designate specimens which possessed 
minor differences. As extreme variation occurs in the species 
of larger Foraminifera, these varietal names do not serve any 
useful purpose. Moreover, it is now rather evident that L. 
gigas is the microspheric form of L. tmdosa. Vaughan expressed 
this opinion as early as 1924:• 

First appearance: In the Dale Mabry Field water well (W-
95) at a depth of 220.6 feet. 

Occurrence: Suwannee limestone. 

Le pidocyclina sp. 

Plate 8, Figure 3 

A single specimen representing a microspheric individual 
was found at 218.6 feet in the Dale Mabry Field water well 
(W-95). This specimen was made into a vertical section. A 
description of this specimen follows: 

Test small, inflated with a narrow rim; diameter 3.2 mm.; 
thickness 1.24 mm.; width of rim about 0.6 mm. 

The equatorial layer has an internal height of about 30 IL at 
the center of the test and an internal height of about 80 IL at 
the periphery of the test. 

At the center of ·the test there are 10 lateral chambers to a 
tier on each side of the equatorial layer. These chambers are 
arranged in rather regular tiers. The equatorial layer is cov­
ered by at least one layer of lateral chambers at the periphery. 
The lateral chambers are low, slit-like between thick floors and 
roofs. A typical lateral chamber has an internal length of 80 fL, 

•• Vaughan, T. Wayhnd , American and European Tertiary Larger Foraminifera, 
Geol. Soc. Amer. Bull., vol. 3f , p. 799, 1924. 
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an internal height of 20 fl· Floors and roofs have a thickness 
of 30 to 40 fl· · 

Pillars are irregularly developed and concentrated in the 
inflated portion of the test. They may have a surface diameter 
of as much as 180 fl· 

First appearance: In the Dale Mabry Field water well (W-
95) at a depth of 218.6 feet. 

Occurrence: Suwannee limestone. 

There is a slight resemblance between this vertical section 
and one published by Gravell"" (Lepidocyclina sp. indet. [b]). 

Subfamily HELICOLEPIDINAE Tan 
Genus HELICOLEPIDINA Tobler, 1922 

Helicolepidina paucispira Barker and Grimsdale 

Plate 1; Figures 1-11; Plate 4, Figure 1; Plate 8, Figure 4 

1936. HelicolejJidina paucisjJira Barker and Grimsdale, Jour. Pal., vol. 10, 
p. 2 4 3, pl. 3 1, figs. 11, 12; pl. 3 3, figs. 4-6; pl. 3 6, figs. 1, 3 ; pl. 3 8, 
fig. 4. 

1941. Helicolepidina paucispira Barker an.d Grimsdale. Vaughan and Cole, 
Geol. Soc. Amer. Sp. Paper No. 30, p. 76, pl. 45, fig. 2. 

Test of megalospheric individuals small, robustly lenticl,llar, 
with or without a narrow encircling rim. Surface ornamenta­
tion consists of a central apical group of small papillae beyond 
which a reticulate mesh is developed to theperiphery ofthe 
test. 

Test of microspheric individuals is large, robustly lenticu­
lar, with a flange surrounding the central inflated portion. An 
apical crown of papillae is well devel'oped and the papillae are 
larger than those developed by the megalospheric generation. 
The rim is smooth, pitted or covered by a reticulate mesh. 

Measurements of 6 horizontal sections (Table 4) and of 
7 vertical sections are given (Table 5). · 

The embryonic apparatus is followed by a trochoid spire 
of 1 Y4 to 1 Yz coils in both the megalospheric and microspheric 
generation. This spire apparently does not reach to the periph­
ery of the test. The chambers of the spire are more nearly 

30 Gravell, Donald W., Tertiary Larger Foraminifera of Venezuela , Smithsonian 
Miscell. Coil., vol. 89, N o. II, pp. 29 , 30, pl. ·6, fi g. 3, 1933 . 



TABLE 4 
Measurements of horizontal sections of Helicolepidi11a paucispira 

A-FORM 

DIAMETER 1.0 mm. 1.1 mm. 1.1 mm. 2.4 mm. . 

Embryonic apparatus: 
''-Diameter of initial chamber 80 }k 100 }k - 80 }k --

''Diameter of second chamber 3 5x80 p. 40x80 p. 40x100p. --

Total length of both chambers 160 }k 200 }k 160 }k --

Thickness of bounding wall 20 }k 20 }k 18 }k --

Equatorial chambers: 

''· Tangential diameter (periphery) 60-100 }k 60-100 }k 60-100 }k 100-140 }k 

':· Radial diameter (periphery) 40 }k 40 }k 40 }k 60-80p. 

Number of coils in spiral portion . I+ . IY4 IY4+ IY4 

''· Internal measurement 

B-FORM 

2.7 nim. 
I 

-- I 
--

I 
--

I 
--

I 
100-160 }k 

60-80 }k . 

I~ 

1.7 mm . 

--

--

--

--

80-I40 }k 

40-60 }k 

I~ 

0 .., 
~-
tl1 
r r ­
Vl 



TABLE 5 
Measurements of vertical sections of Helicolepidina paucispira 

A-FORM 

Diameter 1.0 mm. 1.0mm. 1.2 nun. 0.9mm. 1.0 nun. 

Thickness 0.54 mm. 0.6mm. 0.5 mm. 0.62 mm. 0.6mm. 

Embryonic apparatus: 
Height 140 1L 160 1L 140 1L 180 IL --
Length 200 1L 160 1L 190 1L 160 1L --

Equatorial layer: 
Height (center) 100 1L 80 1L 80 IL 100 1L 100 1L 

Height (periphery) 120 IL 100 1L 100 1L 120 1L 120 1L 

Number of lateral chambers 
over center of test 4 5 5 5 5 

Lateral chambers: 
Height 30 fl 30-40 1L 30 fl 30-40 1L 20 IL 

Length 60-80 IL 40-100 IL 80-100 1L 80 IL 60 IL 

Thickness of floors 20-30 1L 40-60 1L 20 IL 3 0-40 1L 30 IL 

Surface diameter of pillars 160 1L 160 1L none very weak 80 IL 

B-FORM 

2.66 mm. 2.8 nun. 

1.28 mm. 1.4 nun. 

-- --
-- --

60 1L 100 1L 

160 1L 200 1L 

6 6 

20 IL 20-30 1L 

40-100 -IL 80-140 1L 

70 IL 60-100 1L 

none none 

.... ... 
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square than the normal equatorial chambers, but the more 
distal chambers of the spire grade into the typical equatorial 
chambers. 

The equatorial chambers have curved outer walls and trun­
cated inner ends, or are rudely hexagonal. Most of the cham­
bers are more elongate tangentially than radially. In some sec­
tions the chambers are arranged in a distinct radial manner 
and in all cases increase regularly in size tov;ard the periphery. 

The lateral chambers are low, compressed, between rather 
thick roofs and floors, although there is considerable difference 
between individuals. Pillars are normally present but this 
feature is not constant between individuals. 

First appearance: At a depth of 40 5 feet in the City of Tal­
lahassee water well (W-45 3); at a depth of 308-316.5 feet in 
the Dale Mabry Field water well (W -9 5). 

Occurre-nce: Upper Eocene. 

Appearance elsewhere: This species was described from the 
upper Eocene of Mexico, and Vaughan and Cole'" figure one 
horizontal section assigned to this species from Trinidad. 

'
11 Vaughan, T , Wayland and Cole, W, Storrs, Preliminary Report on the Cretaceous 

and Tertiary Larger Foraminifera of Trinidad, British West Indies, Gcol. Soc. Amcr. Sp. 
Paper No. 30, p. 76, pl. 45, fig . 2, 1941. 





PLATES 1-11 



PLATE 1 

All specimens from the City of Tallahassee water well; 1, 2, 7, at a depth 
of 412 feet; 3, 4, 6, 8, 9, 11, 17, at a depth of 407 feet; 5, 10, 16, at a 
depth of 406 feet; 12, 13, at a depth of 280-290 feet; 14, 15, at a depth 
of 3 24 feet. 

FIGURE 

Figures 1, 2, X 9 

Figures 3, 6, 8, 12-17, X 15 

Figures 4, 5, 7, 9-11, X40 

1-11. HclicofcjJidiua jllmcisjlh-a Barker and Grimsdale; 1, exteriors of 
five megalospheric specimens; 2, exteriors of two microspheric 
specimens; 3, median section ?La microspheric individual; 4, 5, 
median sections of two megalospheric individuals; 6, 8, tr:msverse 
sections of two microspheric individuals; 7, 9-11, transverse sec­
tions of four megalospherie individuals. 

12, 13. 0 jlcrculinoidcs vicksburgcnsis Vaughan and Cole; 12, transverse 
section; 13, median section. 

14, 15. LcjJidocyclina (Eufcj>idiua) nmlosa Cushman; transverse sections 
of--two megalospheric specimens.- -- -- -' . - · 

16, 17. Lcj>idocycfina (Ncj>brofcjJicfjua) sanfcruand,•usis Vaughan and 
Cole, variety tallabassccmis Cole, n. var.; transverse sections of 
two megalospheric individuals; 16, the pillars are well developed 
and tha lateral chambers are apprcssed; 17, the pillars are weakly 
developed and the lateral chambers arc open. 

52 



FLORIDA GEOLOGICAL SURVEY BULLETIN TWENTY-EIGIIT, l'I.ATE 1 

53 



PLATE 2 

All specimens from the City of Tallahassee water well; 1-4, at a depth of 
370 feet; 5, 7, at a depth of 407 feet; 6, at a depth of 413 feet; 8, at a 
depth of 3 24 feet. 

FIGURE 

Figures 1-4, X 40 

Figures 5-8, X 15 

1, 2. Dictyoconus coolwi (Moberg); I, axial sec tion; 2, horizontal section. 

3, 4. Cos/{inolina fioridana Cole; 3, axial section; 4, horizontal section. 

5-7. LejJidocyclina (NejJI:nolejJidiua) sanfemandensis Vaughan and Cole, 
variety tallahasseeusis Cole, n. var.; transverse sections of three mega­
lospheric specimens to ill us trace the difference in inflat io n bet ween 
individuals; 5, cotype. 

8. LejJidocyclina (Eu/.ejJidiua) uudosa Cushman; medi::m section of a 
m ega lospheric individual. 
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PLATE 3 

All specimens from the City of T allahassee water well; I, 6, at a depth of 
406 feet; 2, at a depth of 4I3 feet ; 3-5, at a depth of 407 feet. 

FIGURE 

F igure 1, X 1.5 
Figure 2, X 2.3 

Figure 3, X 2 
Figures 4, 5, X 15 

Figure 6, X 9.3 

I-6. LejJidocyclina (NejJhro lejJidina) sanfemandensis Vaughan and Cole, 
variety tallahasseensis Cole, n. var.; I, 2, exteriors of four micro­
spheric specimens; 3, ex teriors of seven meg:tlospheric specimens, 
co types (F. G. S. No. S-30 II); 4, 5, median sections of megalospheric 
specimens; 4, the embryonic chambers have a very thick outer wall; 
5, cotype, this section is virtually identical to the type median sec­
tion of L. sanfC'r11andl' I1 Sis Vaughan and Cole (see figure 2, plate 43, 
Geol. Soc. A mer. Sp. Paper No. 3 0); 6, transverse section of a micro­
spheric individual. 
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PLATE 4 
All specimens from the City of Tall ahassee water well; I, at a depth of 
407 feet; 2, 6, at a depth of I30 feet; 3, 7, at a depth of 280-290 feet ; 4, 
II, at a depth of 349 feet; •5, 9, IO, I2 , at a depth of 354 feet; 8, at a depth. 
of 3 56 feet. 

FIGURE 

Figures I, 2, 6, X 40 
Figures 3-5, 7-I2, X I5 

I. H elicolepidina paucisjJira Barker and Grimsdale; central por­
tion of a median section of a microspheric individual to illus­
trate the initial spiral and equatorial chambers. 

2, 6. Pcneroplis jn·oteus d'Orbigny; 2, transverse section; 3, median. 
section. 

3, 4, 7, I I. LejJidocyclina (Eulepidina) fav osa Cushman; 3, II, median 
sections of megalospheric individuals; 4, 7, transverse sections· 
of , megalospheric individuals. 

5, 8-IO, I2. LejJidocyclina (NejJhrolepidimt.) smvanncensis Cole, n. sp.; 5,. 
I2, transverse sections; 5, holotype (F. G. S. No. S-3007) ;. 
8-IO, median sections; 9, paratype (F. G. S. No. S-3008) . 
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PLATE 5 
Figures 1-4, of specimens from the Byram marl near Byram, Mississippi. 
Figures 5, 6, 9-17, of specimens from the D ale Mabry Field water well; 
5, 9, at a depth of 144 feet; 6, 10, at a depth of 150 feet; 11 , 13 , 15, 16, 
at a depth of 226 feet; 12, 14, 17, at a depth of 228 feet. 
Figures 7, 8, of specimens from Alazan formation, southern Miahuapam, 
Vera Cruz, Mexico, collection of E. Gevaerts No. 269, donated by Dr. R. 
Wright Barker; collection of W. Storrs Cole. 
Figures 18, 19, of specimens from Arbol Grande near Tampico, Tamaulipas, 
Mexico; collection of W. Storrs Cole. 

All figures, X 15 

FIGURE 

1-10. Oj;erculiuoides v icksbu.rgensis Vaughan and Cole; 1, transverse 
section of a robustly lenticular individual of the t ype 0. muiri 
Barker; 2, median section of an individual similar to the one illus­
trated by figure 1; 3, median section of a compressed, fragile 
specimen ; 4, transverse section of an individual similar to the one 
illustrated by figure 3; 5, 6, median sections of robustly lenticular 
individuals; 7, 8, topotype (?) (see text) specimens of 0. muiri 
Barker introduced for comparison; 7, median section; 8, transverse 
section; 9, 10, transverse sections of robustly lenticular individuals . 

11-17. Lepidocyclina (NejJbrolej;idina) leonensis Cole, n. sp. ; 11-13, 
vertical sections of megalospheric individuals; 14-17, horizontal 
sections of megalospheric individuals; 13, 16, cotypes (F. G. S. 
No. S-3 009). 

18, 19. Lej;idocycliua (Nepbrolepidina) tournoueri Lemoine and R. Dou­
ville; 18, horizontal section; 19 , vertical section ; introduced for 
comparison with L. leone11sis Cole, n. sp. 
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PLATE 6 

All specimens from the Dale Mabry Field water well; 1, 5, at a depth of 220 
feet; 2-4, 8, at a depth of 308-316.5 feet; 6, at a depth of 224.6 feet; 7, at 
a depth of 216.6 feet. 

All figures, X 40 

FIGURE 

1-4, 7, 8. LejJidocyclina (LejJidocyclina) yurnagnnensis Cushman, variety 
•morganojJsis Vaughan; 1-4, vertical sections to illustrate the 
variability in strength of the pillars; 7, portion of a horizontal 
section of a microspheric individual to show the initial coil and 
the rhomboid equatorial chambers; 8, horizontal section of .1 

megalospheric individual. 

5,6. LejJidocyclina (LejJidocyclina) yurnagnnensis Cushman; 5, 
vertical section of a megalospheric individual; 6, horizontal sec­
tion of a megalospheric individual. 
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PLATE 7 

Figures 1-8, of specimens from the D ale Mabry Field water well; 1, at 't 

depth of 220.6 feet; 2-8, at a depth of 308-316.5 feet. 
Figure 9, of a specimen from a quarry on the Huasteca Petroleum Com­
pany's golf course, T ampico, Mexico; collection of \XI. Storrs Cole. 
Figures 8-13, of specimens collected between kilometet- posts 17 and 1 S 
on the Aguila Petroleum Company's narrow-gauge railroad between Potrero 
and Tanhuijo, Mexico; collection of W. Storrs Cole. 
Figure 14, of a specimen from the City of Tallahassee water well at a depth 
of 349 feet. 

FIGURE 

Figures 1, 3-13, X 15 
Figures 2, 14, X 40 

1, 14. Lepidocycli1la (Ncp!JrolejJidina) suwa11ncemis Cole, n _ sp-; 1, ver­
tical section of a megalospheric individual showing appressed lateral 
chambers between thick roofs and floors; 14, portion of a horizontal 
section of a megalospheric individual to illustr::ne the nephrolepidine 
~haracter of the embryonic chambers and the shape of the equatorial 
chambers which are normally short spatulate_ 

2-13- Lepidocyclina (Lepidocycliua) pa·rvnla Cushman; 2-4, vertical sec­
tions of megalospheric individuals which have elongate, appressed 
lateral chambers; 5, vertical section of a mi<.:rospheric individual 
with strongly developed pillars; 6, 7, horizontal sections of mega­
lospheric individuals; 8, vertical sec tion of a microsph eric individual 
wi th weakly developed pillars; 9-13, comparison specimens ft-om 
_Mexico; 9, vertical section of a microspheric individual with strong 
pillars irregularly spaced; 10, 12, 13, vertical sect ions of megalo­
spheric individuals to illustrate the variation between individuals; 
11 , horizontal section of a mega lospheric individual. 
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PLATE 8 

J\ll specimens from the Dale Mabry Field water well; I, at a depth of 
214.6 feet; 2, at a depth of I44 feet; 3, at a depth of 218.6 feet; 4, at a 
depth of 308-3I6.5 feet; 5, 6, at a depth of 220.6 feet; 7, at a depth of 
224.6 feet. 

All figures, X I5, except figure 4 which is X 40 

F IGURE 

I, 2. LejJidocyclina (EulejJidina) fa ·vosa Cushman; I, oblique sec tion 
from a fragment of the specimen illustrated by figure 9, plate IO, to 
show the equatorial chambers and the zone of the lateral chambers; 
2, oblique section of a megalospheric individual to illustrate embryonic 
chambers, equatorial chambers and the zone of the lateral chambers. 

3. Lepidocyclina sp.; vertical sec tion of an unidentified species illustrated 
for future reference. 

4. H elicolejJidina jJaucisjJira Barker and Grimsdale; horizontal section 
of a megalospheric individual. 

5, 6. Le jJidocyclina gigas Cushman; 5, portion of the same individual illus­
trated by figure 6 to illustrate the equatorial chambers of a micro­
spheric specimen; 6, vertical section. 

7. LejJidocycliua ( Eule jJiclina) tmdosa Cushman; vertical section of a 
typical megalospheric individual. 
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PLATE 9 

All specimens from the Dale Mabry Field water well; 1, at a depth of 218.6 
feet; 2, 3, 5, at a depth of 220.6 feet; 4, at a depth of 214.6 feet; 6, at a 
depth of 21,6. 5 feet; 7, at a depth of 3 08-316.5 feet. 

All figures, X 1 5 
FIGURE 

1-7. Le pidocyclina ( Eule j1idina) favosa C ushman; 1-4, horizontal sections 
of megalospheric individuals; 5, vertica l section of a megalospheric 
individual; 6, 7, vertical sections of microspheric individuals. The 
thin sec tions illustrated by figures 2 and 5 were made from specimens 
wh ich had the same ex ternal appearance. The th in sec tion illustrJted 
by figure 3 was made from a specimen simliar to the one illustrated 
by the vertica l section, figure 6, plate 10. The spec imen illustrated 
by figure 7 was injured during the growth period as the equatorial 
layer and lateral chambers show by their peculiar bend in g on the left 
hand side. 
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PLATE 10 

All specimens from the Dale Mabry Field water well; 1-3, 6, at a depth of 
218.6 feet; 4, at a depth of 220.6 feet; 5, at a depth of 144 feet; 7, at a 
depth of 212.6 feet; 8, 9, at a depth of 214.6 feet. 

All figures, X 15 
FIGURE 

1-9. LejJicloc)dina (Eu.lepidina) favosa Cushman; 1-6, vertical sections of 
megalospheric individuals to demonstrate the variabi lity in shape; 
7-9 , vertical sections of microspheric individuals. 
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PLATE 11 
Figures 1-4, 6-9, 11, of specimens from the Dale Mabry Field water well; 
1, 2, at a depth of 308-316.5 feet; 3, at a depth of 228 feet; 4, 6, at a depth 
of 144 feet; 7, 11, at a depth of 220.6 feet; 8, at a depth of 212.6 feet; 
9, at a depth of 216.6 feet. 

Figure 5, of a specimen from the City of Tallahassee w:tter well at a depth 
of 3 56 feet. 

Figure 10, of specimens from well No. 1 (W-12) of the Bonheur Develop­
ment Company, located at Burns, Wakulla County, Florida, at a depth 
of 3 2 5 feet. 

FIGURE 

Figures 1, 3, 8, 9, X 5 

Figures 2, 4, X 10 

Figures 5, 6, X 40 

Figures 7, 11, X 15 

Figure 10, X 20 

1, 2. LejJidocyclina (LejJidocycliua) jJarvula Cushman; 1, external 
view of a specimen with well-developed papillae; 2, external view 
of a specimen with small papillae. 

3. LejJidocyclina (N e jJbrole jJidina) leonensis Cole, n. sp.; external 
view of a cotype (F. G. S. No. S-3009) to show the well-de­
veloped apical crown of papillae surrounded by a rim which is 
without papillae. This specimen was ground on one side to ex­
pose the embryonic and equatorial chambers. 

4, 5. OjJerculinoidcs vicluburgensis Vaughan and Cole; 4, extemal 
view; 5, transverse section. 

6, 7, 11. LejJidocyclina. (NejJbrolej>idina) suwannccmis Cole, n. sp.; 6, 
portion of a vertical section, greatly mag nified , to illustrate the 
embryonic and lateral chambers; 7, 11, vertical sections. 

8. LejJidocyclina (EulejJidina) undosa Cushman; external v iew. 

9. LcjJidocyclina ( EnlejJidina) fa vasa Cushman; external view show­
ing the inflated central portion of the test bordered by a wide rim. 
This specimen is similar to the one from which the vertical sec­
tion, figure 6, plate 10, was made. 

10. Rotalia mexicana Nuttall, variety mecate jJecensis Nuttall; series 
of specimens to illustrate ornamentation and degrees of serration 
of the periphery. These specimens are called Anomalina (?) by 
Mossom (Florida Geol. Survey 17th Ann. Rept., p. 213). This 
sample contained the most numerous and best developed specimens 
so far observed. 
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RAVLIN-BROWN, V. G. PHILIPS No.1 WELL (W-440) 
TEST FOR OIL 



PHOTO COURTESY OF JUDGE RIVERS DUFORD 

Figure 4. Drilling rig, Ravlin-Brown, V. G. Philips No. I well 



RAVLIN-BRO\VN, V. G. PHILIPS NO.1 WELL (W-440) 

INTRODUCTION 

The Ravlin-Brown, V. G. Philips No. 1 well (W -440)" is 
the eleventh well to be analyzed since the initiation of the 
project in 19 3 6, to determine the subsurface stratigraphy and 
micropaleontology of critical areas within Florida. 

The location of the V. G. Philips No. 1 well (W -440) 1s 

~~ 

lfJri.~._VG~AO.I . 

shown on Figure 5. This 
well lies between two areas 
which were reported in 
previous bulletins; the 
Granberry No. 1 well"" in 
Jackson County in the 
northern portion encount­
ered formations which are 
similar to those of Ala­
bama, whereas the Suwan­
nee Petroleum Corpora­
tion's Sholtz No. 1 well and 
the Florida Oil Discovery _,,c· ·· 

Company's Cedar Keys No. z•• well in Levy County in the 
southern portion penetrated formations which are similar to 
those of peninsular Florida. It was thought that a study of 
the samples from the V. G. Philips No. 1 well (W -440) might 
produce valuable information concerning the gradation from 
the clastic facies of the Eocene of Alabama to the limestone 
facies which characterizes the Eocene of peninsular Florida. 

As will be demonstrated subsequently, the section from the 
top of the Paleocene down is rather similar to that found in 
the Granberry No. 1 well, but the portion representing the 
upper, middle, and lower Eocene is composed of limestones 
similar to those which characterize the upper, middle, and 
lower Eocene of peninsular Florida. Although a small Ocala 
fauna is recognized in the upper Eocene, the middle Eocene 

30 Florida Geological Survey file number for this set of S>mples. 
33 Op. cit., (Bull. 16), pp. 19-36 . 

"' Op. cit., (Bull. 20) 
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fauna is identical to a fauna'" described from the Southern 
States Oil Corporation No.1 well in Jefferson County, Florida. 

The Calhoun Gas and Oil Company's No. 1 well in Calhoun 
County'" was completed at a depth of 1320 feet in gray, cal­
careous, glauconitic sand which is known now to represent 
the middle Eocene. The change from these middle Eocene 
sands to limestones occurs somewhere between Calhoun and 
Wakulla Counties. A well in Liberty County should exhibit 
an interesting middle Eocene section. 

It may be noted here that at a depth of 99 5-1000 feet in the 
Calhoun Gas and Oil Company's No. 1 well Discocyclina 
( Asterocyclina) monticellensis Cole and Ponton and Lepido­
cyclina (Pliolepidina) ariana Cole and Ponton were found. 
In this same well specimens of Lepidocyclina (Polylepidina) 
antillea Cushman (formerly called L. gardnerae Cole) occur 
at 1020-1030 feet in associaJtion with Operculinoides sabiuen­
sis Cole. 

All types and other specimens from · this well are filed in 
the Florida Geological Survey Museum at Tallahassee, Florida. 
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35 Cole, W. Storrs •nd Ponton, Gerald M., New Species of Fabularia, Asterocycli11<1 •nd 
Lepidocycli11a from the Florida Eocene, A mer . Midland Nat. , vol. 15, No. 2 , pp. 13 8-
147, 2 pls., I 9 34. 

36 Mossom, Stuart, A Review of the Structure •nd Stratigraphy of Florida, Flot ida 
Geol. Survey 17 th Ann. Repr., pp. 206, 207, 192 6. 
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parison with the specimens assigned to this species. A pre­
liminary description of the samples prepared by Sidney A. 
Stubbs and Robert 0. Vernon for the Florida Geological Sur­
vey was of considerable value in directing special attention 
to certain critical samples. The thin sections and photomicro­
graphs of these were made by the writer. 

PREVIOUS STUDIES OF WELLS 
IN WAKULLA COUNTY 

In I9I9 Cushman" published a brief account of the Bon­
heur Development Company well No. I, located at Burns 
Station, Wakulla County, Florida. The samples from this 
well were collected at wide and irregularly spaced intervals. 
Although Cushman did not give any specific identifications 
in this article, he lists a number of genera which were found 
in the samples. 

In I9 2I in a brief article Cushman" identified certain of 
the specimens from the Bonheur Development Company well 
No. I specifically and figured one specimen from the depth 
of 325 feet. 

Mossom"" in I926 gave a description of the lithologic char­
acter of the samples from the Bonheur Development Com­
pany well No. I and listed by genera only some of the For­
aminifera found. The only definite stratigraphic conclusion 
reached by Mossom was that certain specimens at a depth of 
700 feet resembled Operculinoides willcoxi (Heilprin) and, 
therefore, indicated that the Ocala limestone had been pene­
trated at this depth. 

Certain samples from this well were examined by the writ­
er. The following species were identified: 

50 feet 
Lepidocycliua (Lepidocyclina) yurnagunensis Cushman 

150 feet 
Lepidocyclina (Lepidocyclina) parvula Cushman 

supera (Conrad) 
yurnagl/.lrensis Cushman, variety mor­

gano psis Vaughan 
37 Cushman, Joseph A., The Age of the Underlying Rock9 of Florida as Shown by the 

Foraminifera of Well Borings, Florida Geol. Survey 12th Ann. Rept., pp. 82-84, 1919. 
""Cushman, Joseph A., Foraminifera from the Deep Wells of Florida, Florida Geol. 

Survey 13th Ann. Rept., pp. 40, 42, 44, 53, 54, 59, pl. I, fig. 5, 1921. 
30 Mossom, Stuart, A Review of the Structure and Stratigraphy of Florida, Florida 

Geol. Survey 17th Ann. Rept., pp. 213-216, 1926. 
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130 feet 
Rotalia mexicana Nuttall, variety mecatepecensis Nuttall'" 
Le pidocyclina ( Lepidocyclina) yurnagunemis Cushman 

3 2 5 feet 
Dictyoconus cookei (Moberg) 
Elphidium rota Ellis 
Rotalia mexicana Nuttall, variety mecatejJecensis Nuttall (very 

abundant) 
700 feet 

Camerina vanderstoki (Rutten and Vermunt) 
Lepidocyclina (Pliolepidina) cedarkeysensis Cole 

1820 feet 
Lepidocyclina ( Pliole j1idina) ariana Cole and Ponton 

Figures are given of certain of these specimens on plate 22. 
The specimens identified as Rotalia 1nexicana Nuttall, variety 
Jnecatepecensis Nuttall are illustrated by figure 10, plate 11 
of this bulletin. 

The re-examination of the upper samples from the Bonheur 
Development Company well No. 1 shows that the section 
encountered from 50 feet (the first sample) to a depth of 
325 feet is definitely Oligocene in age and correlates with the 
Suwannee limestone. The first Eocene species is Camcrina 
vanderstoki (Rutten and Vermunt) at a depth of 700 feet. 

Recently P. L. Applin and E. R. Applin
41 

presented an 
intet;pretation of the section exhibited by certain wells in 
Florida. The formations which they recognize in the V. G. 
Philips No. 1 well (W -440) and the depths at which these 
occur follow: 
Miocene ___ ______ __________ __ _______ undivided __________ _______ ______ Surface to 3 90 (?) feet 

Oligocene ------- ---------- ___ ____ undivided ----------------- ------ 3 90 (?) to 7 50 feet 

Upper _____ _________ Ocala limestone ____ ___ ___ ___ ]50 feet to 920 feet 

Eocene 

Late Middle { Avon Park limestone ____ __ 920 feet to 1200 feet 
Tallahassee limestone ______ 12 00 feet to 17 50 feet 

Early middle ____ Lake City limestone ______ 17 50 feet to 212 2 feet 

Lower _______ __ ___ _ Beds of Wilcox age __ __ ____ 2122 feet to 2665 feet 

Paleocene ___ _________ ______ _____ __ __ Beds with Tamesi fauna __ 2665 feet to 2715 feet 

"' This species was called Rotalia a.nnata d'Orbigny by Cushman , Florid a Gcol. Survey 
13th Ann . Rcpt., p. 54, 1921. 

"Applin, Paul L. and Applin, Esther R ., Regional Subsurface Scratigraphy and 
Structure of Florida and Southern Georgia, A mer. Assoc. Petrol. Geol. Bull., vol. 2 8 , 
No. 12, p . 1736, fig. 23, 1944. 
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Upper Cretaceous 
{ 

Beds of Navarro age ______ 2715 feet to 2745 feet 
Beds of Taylor age _________ _ 2745 feet to 3482 feet 

Beds of Austin age ________ 3482 feet to 3 672 feet 
Tuscaloosa formation ______ 3672 feet to 4270 feet 

Lower Cretaceous ____ ___ __ ___ undivided _______ _________ _______ _4270 feet to bottom 

Reference to the graphic log (figure 6) shows that the 
interpretation here presented is considerably different from 
that given in the preceding table. It may be helpful to state 
here one difference and the evidence on which this is based. 

The index Foraminifera for the Avon Park limestone are 
stated by the Applins to be Coskinoliua fioridana Cole and 
Litnonella florid ana Cole. As the A von Park limestone is 
placed between 920 and 1200 feet, it is difficult to reconcile 
this fact with the fauna which occurred in the samples be­
tween 94 5 and 10 50 feet in the set examined in the prepara­
tion of this bulletin. This fauna represents a typical Ocala 
fauna, therefore, this interval is included in the upper Eocene 
rather than-assigned to the middle Eocene as the Applins have 
done. 

RAVLIN-BROWN, V. G. PHILIPS NO.1 WELL (W-440) 

The Ravlin-Brown, V. G. Philips No. 1 well (W-440) is 
located in the center of the NWY4. of section 14, Township 
35., Range IE., near Wakulla, Wakulla County, Florida. (see 
figure 5) The elevation of the well head is 28 feet above sea 
level. Drilling began April 8, 1942 and was completed March 
26, 1943 at which time the well was abandoned at' a depth of 
57 6 6 feet. The Florida Geological Survey received 49 8 sam­
pies which represent the interval from 399 to 5746 feet. 

STRATIGRAPHY 

The formations encountered in the V. G. Philips No. 1 well 
(W-440) and their lithol&gic characteristics are shown on 
figure 6.'" 

. 
42

_ The depths marked on the samples and used throughout this article are in error 
between the depths of 2505 and 4002 feet .. This error was . discovered during a 
Schlumberger run which proved that the well had reached a depth of 3920 feet olthough 
the driller was recording a depth of 4002 feet at this point. The amount of error was 82 
feet. A check on the amount of casing used indicated that the error occurred somewhere 
above 2500 feet. Therefore, all depths given between 2500 and 4000 feet should -have 
80 feet subtracted from them in order to give as close an approximation as possible to 
the true depth. · 
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MIOCENE 

TAMPA LIMESTONE.-The geological map of Florida" 
shows the area adjacent to \Vakulla to be underlain by the 
Tampa limestone which is covered by undifferentiated Pleisto­
cene and Recent. Cooke and Mossom" state, 
"Tampa limestone lies near the surface over all of the eastern part of Wa­
kulla County." 

Mansfield'" lists a number of stations in Wakulla County at 
which he found Tampa faunas. 

Inasmuch as the :first sample from the V. G. Philips No. 1 
well (W -440) was taken at a depth of 399 feet, information 
concerning the thickness of the Tampa limestone could not 
be ascertained from this well. However, the first sample at 
50 feet in the Bonheur Development Company well No. 1 
(W-12) contained Lepidocyclina. Certain of these speci­
mens were identified as L. (Lepidocyclina) yurnagzmensis 
Cushman, a species found in the Suwannee limestone•• on 
the outcrop. A horizontal section of one of these specimens 
is illustrated as :figure 2 on plate 22. 

The Tampa limestone in the V. G. Philips No. 1 well (W-
440) would be relatively thin as the data from the Bonheur 
Development Company well No. 1 suggest that the Tampa 
limestone has a thickness of less than 50 feet in this portion 
of Wakulla County. 

OLIGOCENE 

SuwANNEE LIMESTONE.-Reliance must be placed on the 
samples from the Bonheur Development Company well No. 1 
for the age and characteristics of the upper portion of the 
section assigned to the Oligocene. In this well characteristic 
Oligocene Foraminifera were found at 50 feet, 15 0 feet, 18 0 
feet, and 3 2 5 feet. The fauna recovered from these samples 

43 Cooke, C. Wyche ond Mossom, Stuart, Geology of Florida, Florido Geol. Survey 
12th Ann. Rept., map in pocket, 1929. 

" ldt'tn, p. 92. 
45 Mansfield, W. C., Mollusks of the Tampl ond Suwannee Limestones of Florida, 

Florida Geol. Survey Bull. I 5, pp. 2 5, 2 6, 19 J 7 . 

•• Cole, W. Storrs, Oligocene Orbicoids from neor Duncan Church, Washington 
County, Florida, Jour. Pol., vol. 8, No. 1, pp. 21-28, pis. J, 4, 1934; Vernon, Robert 0., 
Geology o f Holmes and Washington Counties, Florida , Florida Geol. Survey Bull. 21, 
p. 63, 1942. 
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indicates that the well penetrated rocks which should be 
correlated with the Suwannee limestone. 

The :first sample from the V. G. Philips well No. 1 (\'V -440) 
was taken at 399 feet, the second covered the interval from 
399 to 409 feet after which the samples were taken so that 
they covered approximately 10 foot intervals. The sample 
at 399 feet contained larger Foraminifera representing three 
genera. All of the specimens were smoothed on the surface 
and gave the appearance of having been eroded. 

Four specimens were found which were identified as Dic­
tyocomts cookei (Moberg). It has been noted previously that 
at 325 feet in the Bonheur Development Company well No. 1 
(W-12) D. cookei (Moberg) occurred with the Oligocene 
species Rotalia mexican a Nuttall, variety mecafc jJccellsis 
Nuttall. The other specimens found in the 399 foot sample 
in the V. G. Philips well No. 1 (W -440) represented the 
genera Heterostegina and Lepidocyclina. There were very 
few specimens of Heterostegina, but Lepidocyclina occurred 
in considerable abundance. 

The surface ornamentation of the I-I eferosfegilla was com­
pletely destroyed, but moderately satisfactory thin sections 
could be made (:figures 9, 10, plate 15). Cushman'" reports 
the occurrence of Heterostegina ocalana Cushtnan at a depth 
of 50 feet in the Bonheur Development Corn.pany well No. 1 
(W-12). The specimens from 399 feet in the V. G. Philips 
well No. 1 (W -440) may represent the same species which 
Cushman had from the Bonheur Development Company well 
No.1 (W-12). The specimens from the V. G. Philips well 
No. 1 (W-440) are referred to Heterostegina texa11a Gravell 
and Hanna although some doubt must be entertained con­
cerning the validity of this identification because of the poor 
state of preservation of the specimens. 

The Lepidocyclina associated at 399 feet in the V. G. Philips 
well No.1 (W-440) with D. coohei (Moberg) and H. fcxana 
Gravell and Hanna have many features similar to specimens 
referred to L. (Pliolepidina) arian.a Cole and Ponton. Inas­
much as D. cookei and L. ariana are considered to be indige­
nous to the middle Eocene, this sample would appear to con­
tain a mixed fauna of one Oligocene and two Eocene species. 

"OjJ. cit., (13th Ann. Rcpt.) p. 40. 
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The samples from 409 feet to 516 feet are devoid of sig­
nificant Foraminifera, but the sample recovered at 516 to 546 
feet contains a well developed and easily identified fauna. 
Specimens obtained from this sample represent the following: 
Discorino psis gunteri Cole, Dictyoconns americmms . ( Cush­
man), D. cookei (Moberg) and Eodictyoco11ns cnbemis 
(Cushman and Bermudez). In the samples representing the 
next 68 feet such charac~teristic species as Eponides gunteri 
Cole, Lituonell a fioridaJia Cole and Pseudocbrysalidina flori­
d ana Cole are found. The preliminary examination suggested 
that the top of the middle Eocene occurred at 516 feet and 
that the Ocala was not present in this area. However, as 
deeper samples were examined, the preliminary conclusions 
concerning l!he middle Eocene age of the section starting at 
5 16 feet became questionable. 

Examination of the samples from 745 to 1030 feet revealed 
a number of species which are confined to the upper Eocene. 
The following were recorded between these depths: 1. at 
745-75 5 feet Camerina vanderstoki (Rutten and Vermunt); 
2. at 945-9 55 feet Camerilla uwodybranchemis Gravell and 
Hanna; 3. at 97 5-98 5 feet Operculinoides willcoxi (Heil­
prin); 4. at 985-995 feet Opercnlina ba.rkeri Vaughan and 
Cole; 5. at 99 5-100 5 feet Lepidocyclina (Lepidocyclina) 1nor­
toni Cushman; 6. at 1015-1016 feet Cameri1ta jacksonmsis 
Gravell and Hanna and 7. at 1018-1030 feet Operculi11oides 
vaughani Cushman. 

Thus, the distribution of the various species in this well, if 
taken with their known ranges in other wells, would suggest 
that the middle Eocene overlies the upper Eocene. Four in­
terpretations might be offered to explain this anomalous situ­
ation: 1. the samples were mixed, 2. a fault occurred, 3. pre­
vious interpretations of age have been erroneous, 4. the mid­
dle Eocene forms have been reworked into younger deposits. 

Analysis of the samples from the Bonheur Development 
Company well No. 1 offered rather conclusive proof that 
the samples from V. G. Philips well No. 1 (W-440) were in 
proper sequence and had not been mixed. The distribution 
of specimens as "cavings" in the samples from the V. G. Philips 
well No. 1 (W -440) was supplemental proof that these sam­
ples had not been mixed. 
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There is no evidence from surrounding areas or in the 
known geologic history of the Coastal Plain or peninsular 
Florida to suggest that the inversion of the faunas was pro­
duced by translocation of the rock units. 

The third possibility involves first that some of the faunas 
previously considered middle Eocene in age are in reality up­
per Eocene in age and second that there are recurrent faunas 
in Florida which occur in the middle Eocene and Oligocene. 
It is well established from previous work'" that certain middle 
Eocene species occur in the Oligocene of Florida. Never, 
however, have so many middle Eocene species been found in 
the Oligocene as were recovered from this well. 

Although it has been suggested above that interfingering 
might be the explanation and that in the area of the V. G. 
Philips well No. I (W-440) the Ocala fauna extends as a 
tongue into faunas previously classified as indigenous to the 
middle Eocene, there is no proof to substantiate this conten­
tion from ithe other areas examined in detail in Florida. 

The information which has been collected to date indicates 
that such occurrences of middle Eocene species above upper 
Eocene faunas is most reasonably explained by reworking of 
middle Eocene deposits during Oligocene times. The section 
in the V. G. Philips well No. I (W -440) between 5I6_ feet 
and 745 feet is placed in the Oligocene. 

Historically, it is of interest to note that Mossom'o in dis­
cussing the Bonheur Development Company well No. I states: 
"The presence of the Dictyoconus sp. does not tell a great deal. Vaughan 
states that this genus has been found in surface samples at Live Oak and in 
many wells it has been found in the Ocala." 
It must be emphasized again that the occurrence of a middle 
Eocene species or even a rather complete middle Eocene fauna 
in Florida must be viewed with suspicion in determinations 
of age. 

UPPER EOCENE 

OcALA LIMESTONE.-The top of the upper Eocene occurs 
at a depth of 745-75 5 feet with the appearance of Camerina 
vanderstoki (Rutten and Vermunt). The species of upper 

•• Op. cit., (Bull. 19) pp. 11-16, 19, 20. 

•• Op. cit., (17th Ann. Rept.) p . 215. 
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Eocene age and the depths at which they were recovered have 
been recorded previously in discussing the Oligocene and need 
not be repeated here. It may be noted, however, that the top 
portion of the section assigned to the upper Eocene is rela­
tively barren of fossils. It is not until the depth of 945 feet 
is reached that abundant specimens are found. 

Between 975 and I030 feet there are abundant specimens 
of representative species which occur in the Ocala limestone 
or its equivalent elsewhere in Florida and the Coastal Plain. 
The base of the upper Eocene is not defined clearly in this 
well as a fauna of unmistakable middle Eocene age does not 
appear until the depth of I757feet is reached. 

The most definite lithologic break below I030 feet occurs 
at I290 feet. This point is tentatively chosen to mark the 
base of .the upper Eocene. If this is correct, the Ocala lime­
stone in this area would have a thickness of 545 feet which 
seems to be excessive. The problem encountered in the V. G. 
Philips well No. I (W -440) is similar to that found in the 
City of Quincy water well (W -4) in which it was concluded 
that the Ocala limestone might have a thickness of 690+ feet:o 

MIDDLE EOCENE 

LISBON FoRMATION"'.-There is only one faunal zone 
which contains larger Foraminifera in the section assigned 
to the middle Eocene. This zone which is first discovered at 
a depth of I7 57 feet contains Discocycli11a ( Asterocyclina) 
monticellensis Cole and Ponton, Fabularia vaugha11i Cole and 
Ponton and Lepidocyclina (Pliolepidina) ariana Cole and 
Ponton. This fauna is identical to the one reported at a depth 
of I740 feet from the Southern States Oil Corporation well 
No. I (W -I9), located one and a half miles north of Monti­
cello, Jefferson County, Florida. 

50 Op. cit., (Bull. 26), pp. 16, 17. 
01 Article 17 of the "Cl~ssific~tion and Nomenclature of Rock Units" (see: Geol. 

Soc. Amer. Bull., vol. 44, pp. 440-441, 1933) states : "Subsurface units shall be given 
form~! n~mes only where names ~re necessary for ~dequate presentation of the geologic 
history of the region." In the remarks under this article the following appears: "When 
it becomes possible to correlate ~ named subsurface unit with a named surface unit, the 
n~me of the surface unit is to be ~pplied, even though the subsurface name h>S priority." 

Careful considention of the problems of correlation indicate that these are wise 
considentions to govern the creation of new names for subsurface units inasmuch as the 
type locality and knowledge of the subsurface unit must be fragmentary. It would seem 
that more confusion would result from the indiscriminate adoption of names for sub­
surface units than if the policy st~ted in article 17 were strictly followed. 
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A preliminary and hasty examination of the entire set of 
samples from the Southern States Oil Corporation well No. 1 
proves that the faunas and lithologies in this well are very 
similar to the V. G. Philips well No. 1 (W -440). 

In the Hilliard Turpentine Company well No.1 (W-336) 
the Discocyclina monticellensis-Lepidocyclina ariana zone 
occurred between the Dictyoconus america nus and the Le pi­
docyclina antillea zones"'. The correlation and relative posi­
tion of the D. monticellensis-L. ariaua zone in the V. G. Philips 
well No. 1 (W -440) with other wells in Florida can be de­
termined because of its known relationship in the Hilliard 
Turpentine Company well No. 1 (W-336), and in this well 
this zone was correlated with the Lisbon formation of Ala­
bama and Mississippi. Thus, this section in the V. G. Philips 
well No. 1 (W-440) is assigned to the Lisbon formation. 

Below the section assigned to the Lisbon formation there 
is an interval without fossils which is considered to represent 
the lower part of the Claiborne. The top of this section has 
been placed tentatively at 1860 feet. 

LOWER EOCENE 

WILcox GROUP.-There does not seem to be a paleonto­
logic basis on which to separate the middle from the lower 
Eocene. In fact, in peninsular Florida the division of the in­
terval from 1the top of the upper Eocene to the top of the 
Upper Cretaceous appears to fall naturally into a threefold 
division. This division of this interval into upper, middle and 
lower Eocene has been used in previous studies. 

In order to conform to the usage of the United States Geo­
logical Survey, the interval which would have been assigned 
to the lower Eocene previously is placed in this bulletin in the 
Paleocene. No attempt is made to delimit the upper bound­
ary of the interval that would represent the lower Eocene 
except that a tentative boundary is suggested on the graphic 
log at 228) feet where a change in lithology occurs. 

PALEOCENE 

MIDWAY FoRMATION.-At 2535 feet the samples contain 
a dark gray, compact, slightly micaceous, calcareous shale 

0
' 0/J. cit., (Bull. 26), p. 34. 
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which has a very small poorly preserved fauna of Globigerina 
and calcite casts of forms which belong to the family Ellip­
soidinidae, probably to the genus Ellipsolagena. This depth 
is considered to mark the top of the Midway formation. 

Between 2675 and 2715 feet the fauna of small Foramini­
fera becomes larger with certain critical species appearing 
for age determination. Certain of these species are known 
from the Midway, such as Ano11wlina aC1tfa Plummer, Glo­
borotalia 1nembranacea (Ehrenberg), Globorotalia wilcox­
ensis Cushman and Ponton, Globigerina triloculinoides Plum­
mer, and SpiroplectammJna mexiaensis Lalicker. Others are 
recorded from the Aragon, formation'" of the Tampico Em­
bayment of which Nuttalides triimpyi (Nuttall) may be 
mentioned. 

The Midway formation in this well has a thickness of 180 
feet, whereas in the Granberry well (W -28 5) the thickness 
of the Midway was 210 feet."' The total thickness of the 
Eocene and Paleocene in the V. G. Philips well No. 1 (W -440) 
IS 1970 feet. 

UPPER CRETA CEO US 

SELMA FoRMATION.-At 2715 to 2725 feet the first For­
aminifera of Upper Cretaceous age were encountered. The 
faunal break is sharp although there is very little difference 
in the lithology between the lower portion of the section as­
signed to the Paleocene and 'that which is referred to the Up­
per Cretaceous. 

The most abundant specimens at 2715 to 2725 feet are 
Globotruncana area (Cushman), but other well-known Cre­
taceous Foraminifera were recovered from this sample of 
which Giinzbelina punctulata Cushman, Lituola taylorensis 
Cushman and Waters and P.seudotextularia varians Rzehak 
are the most diagnostic. This sample contained also rather 
numerous Inoceranzus prisms. 

The next two samples covering the interval between 2725 
and 2745 feet have many more species. This faunal assem­
blage is similar to the one encountered in the Granberry well 

"" N uttall, W. L. F., Eocene For>mini fera from l\!cx ico, Jour. Pal. , vol. 4, No. 3, 
pp. 277- 2 9 3, 1930. 

" ' Op. cit., (Bull. 16), p. 28 . 
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No. 1 (W-285) between 1940 and 2050 feet although the 
fauna of the Granberry well No. 1 had a greater number of 
species:· This zone in the V. G. Philips well No. 1 (W-440) 
is the equivalent of the zone found in the Suwannee Petroleum 
Corporation's Sholtz well No.1 (W-166)

00 

at 3175 to 3267 
feet, in that, such species as Gyroidina alabamensis Sandidge 
and Stensioina americana Cushman occur in both wells. These 
species are found between 3165 and 3 29 5 feet in the Hilliard 
Turpentine Company well No.1 (W-336) 07 in a zone which 
is the age equivalent of the interval under discussion in the 
V. G. Philips well No. 1 (W -440). 

In the Florida Oil Discovery Company's Cedar Keys well 
No. 2 (W -3 55) 08 above the Gyroidina alabamensis Sandidge­
Stensioina americana Cushman zone and below the interval 
assigned to the Paleocene there occurred a section assigned to 
the Upper Cretaceous which contained Lepidorbitoides. This 
section has an approximate thickness of 634 feet. In the Hil­
liard Turpentine Company well No. 1 (W -3 3 6) there occurs 
a zone containing such species as Pseudorbitoides israelskii 
Vaughan and Cole and Vaughanina cubensis D. K. Palmer 
above the Gyroidina alabamensis Sandidge-Stensioina ameri­
cana Cushman zone. At the present time this zone in the 
Hilliard Turpentine Company well No. 1 (W-336) is be­
lieved to be the equivalent of the Lepidorbitoides zone in the 
Cedar Keys well No. 2 (W- 3 55). The thickness of this zone 
in the Hilliard Turpen tine Company well No. 1 ( W- 3 3 6) is 
approximately 180 feet. However, above the horizon of 
Vaughanina cubensis D. K. Palmer .'there was an interval of 
200 feet assigned doubtfully to the Upper Cretaceous. Thus, 
there is in this well the possibility of a thickness of 3 8 0 feet 
between the base of the Paleocene and the Gyroidina alabam­
ensis Sandidge-StensiOina americana zone. 

This interval characterized by Cretaceous orbitoidal For­
aminifera is missing in the V. G. Philips well No. 1 (W -440). 
In this well the Paleocene lies upon the Gyroidina alabamensis 
Sandidge-Stensioina americana zone. In general terms this 
zone of smaller Foraminifera would be the approximate age 

"" Op. cit., (Bull. 16), pp. 34-36. 
"" Op. cit., (Bull. 20), p. 15. 
07 Op. cit., (Bull. 26), p. 34-3 5. 
08 Op. cit., (Bull. 20), p. 16. 
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equivalent of the Taylor marl of Texas. The V. G. Philips 
well No. 1 (\'\T-440) has vir;tually the same conditions and 
fauna at the Paleocene-Cretaceous contact as occurred in the 
Granberry well No. 1. There is a considerable section of Up­
per Cretaceous missing in these wells which occurs in certain 
wells in peninsular Florida. 

The upper portion of the section assigned to the Selma for­
mation in the V. G. Philips well No. 1 (\'<' -440) is largely 
chalk which grades downward into chalk interbedded with 
gray shale. The lower portion of the Selma formation in this 
well is composed of dense, light gray, calcareous shale below 
which occurs some green shales which are included in the 
Selma, but these green shales might represent the upper por­
tion of the Eutaw. 

The Selma formation in the V. G. Philips well No. 1 (W-
440) has a thickness of 877 feet. In the Granberry well No. 1 
this same formation had a thickness of 942 feet. The Cedar 
Keys well No. 2 ( W- 35 5 ) had a thickness of about 6 50 feet 
from the top of the Gyroidina alabamemis Sandidge-Stensioina 
americana Cushman zone to the top of the Eutaw. 

Eur A w FoRMAtioN .-At 3 5 92 feet the sample contains 
fragments of a micaceous, glauconitic sandstone which re­
sembles material from other wells in which the Selma-Eutaw 
contact could be ascertained with considerable certainty. The 
appearance of this sandstone certainly indicates ,that the drill 
had penetrated the Eutaw, but the green shale which appeared 
at a depth of 3432 feet might be included in the Eutaw. In a 
well of this type it is virtually impossible to be absolutely cer­
tain of a contact which must be chosen by a change in lith­
ology for two basic reasons: 1. the samples are all cuttings 
and contain many «cavings" which obscure the primary 
characteristics of the material, and 2. the distance between 
authenticated wells is too great to be sure of the change in 
conditions which might take place. 

The section assigned to the Eutaw is composed dominan,tly 
of shale, most of which is dense, waxy and greenish in color 
in the upper portion and brownish gray to black or speckled 
in the lower portion. There are some thin sandstone beds, but 
it is difficult to delimit these exactly. 

The section assigned to the Eutaw in the V. G. Philips well 
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No.1 (W-440) has a thickness of 578 feet. The thickness of 
the Eutaw in the other wells studied to date is: Granberry 
No. 1, 575 feet; Cedar Keys No. 2 (W-3 55), 573 feet; Hil­
liard Turpentine Company No. 1 (W -3 36), 820 feet. 

TuscALOOSA FoRMATION.-At 4170 feet fragments of a 
dark red, micaceous shale appeared. As there is a considerable 
lithologic change between this sample and the one above it, 
this depth was chosen as the top of the Tuscaloosa formation. 

The Tuscaloosa formation in this area consists largely of 
shale with numerous rather thin sandstone beds and two or 
more thick sandstones. The general characteristics . are shown 
on the graphic log. Therefore, a detailed description is super­
fluous, particularly in view of the fact that the character of 
the samples would permit only generalization. 

Certain reports which have come to my attention consider 
that many wells of this :type have penetrated the Lower Cre­
taceous. This may be true. In 19 3 8 I wrote regarding the 
lower portion of the Granberry well No. 1 : 
"The lithologic character of certain portions of the section encountered in 
the Granberry well below the Eutaw corresponds rather closely to the 
Trinity described in the Mississippi well. 

"Until more evidence is obtained it is futile to speculate reg arding the 
possibility that the well under discussion actually penetrated the Lower 
Cretaceous.""" 

The lower portion of the Granberry well No. 1 w as rather 
completely cored so that one had optima conditions for study. 
The conservative treatment seemed to be that this entire 
lower section in the Granberry well No. 1 should be assigned 
to the Tuscaloosa formation until more positive proof of 
Lower Cretaceous age can be established. Nothing has yet 
appeared to cause me to believe that these wells did not end 
in the Tuscaloosa. 

PALEONTOLOGICAL RECORD (W -440) 

3 99 feet (first sample) 
Dictyoconus cookei (Moberg) 
H eterostegina texana Gravell and Hanna 
Lepidocyclina (Piiolepidina) ariana Cole and Ponton 

• • Op. cit., (Bull . 26), pp. 26, 27. 
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5 16-5 46 feet 
Dictyoconus america11us (Cushman) 

cookei (Moberg) 
Discorinopsis gunteri Cole 
Eodictyocom/S cubemis (Cushman and Bermudez) 

5 46-5 54 feet 
Dictyoconus americanus (Cushman) 

cookei (Moberg) 
Discorinopsis gunteri Cole 
Eodictyocom/S cubensis (Cushman and Bermudez) 
Lepidocyclina (Pliolepidina) macdonaldi Cushman 
Pseudocbrysalidina floridamz Cole 

578-584 feet 
Eponides gunteri Cole 
Lituonella floridana Cole 

615-625 feet 
Lepidocyclina (Pliolepidi11a) cedarkeysensis Gtle 

625-635 feet 
Coskinolina floridana Cole 
Textularia coryensis Cole 

65 5-665 feet 
Spiro/ina coryemis Cole 

675-685 feet 
Lepidocyclina (Pliolepidina) cedarkeysensis Cole (abundant) 

745-755 feet 
Camerina vanderstoki (Rutten and Vermunt) 

945-955 feet 
Camerina moodybrancbensis Gravell and Hanna 

975-985 feet 
OperC?dinoides willcoxi (Heilprin) 

985-995 feet 
0 perC?dina barkeri Vaughan and Cole (rare) 

995-1005 feet 
Lepidocyclina ( Le pidocyclina) mortoni Cushman 

1015-1016 feet 
Camerina jacksonemis Gravell and Hanna 
Operctdina barkeri Vaughan and Cole (abundant) 

1018-1030 feet 
Operculinoides cookei (Cushman) 

vaugbani (Cushman) 
1757-1768 feet 

Camagueyia perplexa Cole and Bermudez 
Discocyclina ( Asterocyclina) monticellensis Cole and Ponton 
Discorbis inornatus Cole 
Fabtdaria vaugbani Cole and Ponton 
Lepidocyclina (Pliolepidina) ariana Cole and Ponton 
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1799-1809 feet 
Lepidocyclina (Pliolepidina) ariana Cole and Ponton (very abundant) 

2535-2545 feet 
Ellipsolagena (?) sp. 
Globigerina sp. 

2675-268 5 feet 
Anrnnalina sp. 
Cibicides blanpiedi Toulmin 
Eponides sp. 
Nonionella insecta (Schwager) 
Plamdina maria/ana Hadley 

2685-2695 feet 
Anrnnalina acuta Plummer 

. dorri Cole 
sp. 

Bulimina sp. 
Eggerella trochoides (Reuss) 
Epomdes sp. 
Globigerina triloculinoides Plummer 
Globorotalia membranacea (Ehrenberg) 
Nuttallides triimpyi (Nuttall) 
Pseudoglandulina manifesta (Reuss) 
Spiroplectammina mexiaensis Lalicker 

2695-2705 feet 
Anomalina sp. 
Cibicides sp. cf. C. pseudoungeriamts ( Cushmari) 
Gyrc;idina sp. 
Siphonina sp. 
Spiroplectammina expansa (Plummer) 

2705-2715 feet 
Globigerina sp. 
Globorotalia membranacea (Ehrenberg) 

willcoxensis Cushman and Ponton 
Nuttallides triimpyi (Nuttall) 

2715-2725 feet 
Bolivina incrassata Reuss 

'' Globorotalia membranacea (Ehrenberg) 
Globotruncana area (Cushman) 

cretacea Cushman 
Gumbelina punctulata Cushman 
Lituola taylorensis Cushman and W-aters 

''·Nonionella welleri (Plummer) 
Pseudotextularia varians Rzehak 
Pullenia americana Cushman 

2735-2745 feet 
Anrnnalina henbesti Plummer 

nelsoni W. Berry 
sholtzensis Cole 
sp. (same as figures 9, 10, plate 2, Florida Geol. Survey 

Bull. 20) 
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Arenobulimina americana Cushman 
Boli·vina incrassata Reuss 
Bolivinoides decorata (Jones) 
Buliminella carseyae Plummer 
Cibicides stepbensoni Cushman 
Clavulinoides trilatera (Cushman) 
Dorotbia ste pbensoni Cushman 
Eggerella trocboides (Reuss) 
Globotruncana area (Cushman) 

fomicata Plummer 
Giimbelina costulata Cushman 

plummerae Loetterle 
Gyroidina alabameusis Sandidge 
Pseudotextularia varians Rzehak 
Pu./lenia americana Cushman 
Stensioina americana Cushman 

2745-275 5 feet 
An01nalina pinguis Jennings 
Gyroidina globosa (v. Hagenow) 

nit ida (Reuss) 
H eterosfomella americana Cushman 

275 5-2765 feet 
Anomalina taylorensis Carsey 
Buliminella carseyae Plummer 

':·Globorotalia 111embranacea (Ehrenberg) 
Giimbelina costulata Cushman 

excolata Cushman 
Gyroidina dejn·essa (Alth) 

globosa (v. Hagenow) 
Marssonella oxycona (Reuss) 
Planulina cedarkeysemis Cole 
Pseudotextularia variam Rzehak 
Rcussella cushmani Brotzen 
V alvulineria allomorpbinoides (Reuss) 

DESCRIPTIONS OF CORES (\V" -440) 

1966-1983 feet.-Motitled gray and brownish, slightly 
crystalline limestone with many scattered grains of glauco­
nite and a few small flakes of lignite; some Foraminifera and 
shell fragments. 

2127-2137 feet.-One fragment of light brown silicified 
limestone; one fragment of light brown, soft, compact lime­
stone with small lignite streaks. 

2137-2142 feet.-Brownish gray, compact, soft limestone 
with few scattered grains of glauconite. 

* Specimens so marked m>y represent species from the Paleocene occurring Js "c>vings". 
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2147-2152 feet.-Brownish gray, compact, semi-crystal­
line, non-fossiliferous limestone with an occasional grain of 
glauconite. 

2152-2157 feet.-Brownish gray, porous, granular lime­
stone with occasionally streaks which contain numerous dark 
to light green glauconite grains. 

2157-2162 feet.-Mottled tan and gray, hard limestone 
with occasional small grains of glauconite and molds of fossils. 

2162-2175 feet.-Fragment of light brownish gray chert 
with soft, light brownish gray limestone attached to one side. 

2198-2205 feet.-Light brownish gray, porous, crystalline, 
foraminiferal limestone with an occasional small glauconite 
gram. 

2205-2210 feet.-See 2198-2205 feet. 

22.88-2293 feet (Core?) .-Several fragments of light 
brownish gray, soft, porous, crystalline limestone. 

DESCRIPTIONS OF SPECIES 

FAMILY VALVULINIDAE 
Subfamily EGGERELLINAE 

Genus LITUONELLA Schlumberger, 1905 
Litu.onella fioridana Cole 

Plate 12, Figures 4, 5 

1937. Litu.onella sp. (?) Cushman, Cont. Cushman Lab. Foram. Res. Sp. 
Publication No.8, p. 185, pl. 22, fig. 14. 

1941. Lituonella fioridana Cole, Florida Geol. Survey Bull. 19, p. 2 3, pl. 3. 
figs. 14-17; pl. 4, fig. 10; pl. 6, figs. 9-11. 

The axial thin section (figure 4, plate 12) of a spe.cimen 
from the Ravlin-Brown well (W -440) is identical with 
that of a paratype specimen (see figure 9, plate 6, Florida 
Geol. Survey Bull. 19) from the Carpenter's Home well (W-
448). 

First appearance: In the V. G. Philips No. 1 well at a depth 
of 578-584 feet. 

Occurrence: Oligocene, reworked from the middle Eocene. 



STRATIGRAPHIC AND PALEONTOLOGIC STUDIES OF WELLS 97 

Genus COSKINOLINA Stache, 1875 
Coskiuolil:a floridana Cole 

Plate 12, Figures 2, 6, S 

19 2 8. Cos kino! ina cookci Moberg (part), Florida Geol. Survey 19th Ann. 
Rept., pp. 166-168, pl. 3, fig. 6, (not figs. 1-5, 7-8). 

1941. Coskinoliua floridaua Cole, Florida Geol. Survey Bull. 19, pp. 24, 25, 
pl. 3, figs. 1-7; pl. 4, figs. 1-9; pl. 5, figs. 1-5, 11; pl. 18, fig. 9. 

1942. Cosl::.iuolina floridaua Cole. Cole, Florida Geol. Survey Bull. 20, 
p . 21, pl. 4, figs. 4, 5. 

Typical specimens occur, but not in great abundane. 

First ap peara11ce: In the V. G. Philips No. 1 well (W -440) 
at a depth of 62 5-63 5 feet. 

Occurrence: Oligocene, reworked from the middle Eocene. 

Genus DICTYOCONUS Bhnckenhorn, 1900 
Dictyocomts americamts (Cushman) 

Plate 11,.Figure 3 

1919. Ctmulites americana Cushman, Carnegie lnst. Washington Pub!. 
291, p. 43, text fig. 3. 

1942. Dictyoconus americanus (Cushman). Cole, Florida Geol. Survey 
Bull. 20, pp. 21-24, pl. 3, figs. 12, 13; pl. 6, figs. 1-9; pl. 7, figs. 1-5; 
pl. 16, figs. 14, 15 (references and synonymy). 

1944. Dictyoconus americanus (Cushman). Cole, Florida Geol. Survey 
Bull. 26, pp. 36, 37, pl. 4, figs. 1-6; pl. 8, figs . 12, 13; pl. 18, fig. 11. 

Entirely typical specimens of this species were recovered. 
This species has been described and discussed in previous bul­
letins so that additional remarks are not required. 

First appeara·nce: In the V. G. Philips No.1 well (W-440) 
at a depth of 516-546 feet; abundant in the next sample at 
546-5-54 feet. 

Occurrence: Oligocene, reworked from the middle Eocene. 

Dictyocomts cookei (Moberg) 

Plate !~Figures 1, 7, 9 

1928. Coskinolina cookei Moberg, Florida Geol. Survey 19th Ann. Rept., 
pp. 166-168, pl. 3, figs. 1-5,7-8 (not fig. 6). 

1941. Dictyoconus cookei (Moberg). Cole, Florida Geol. Survey Bull. 19, 
pp. 26, 27, pl. 3, figs. 11-13; pl. 5, figs. 6-10, 12, 13; pl. 6, figs. 1-8; 
pl. 18, fig. 12. 
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19-1-2. Dictyoconus cookei (Moberg) . Cole, Florida Geol. Survey Bull. 20, 
pp. 24, 25, pl. 3, fig. 10; pl. 4, fig. 8. 

The first sample at 399 feet contained four specimens which 
the thin sections prove should be assigned to this species. The 
horizontal plate which subdivides the chambers can be seen 
distinctly on the right hand side of figure 7, plate 12. Abun­
dant specimens were not found until the sample at 516-5 46 
feet was examined. 

Firstappearance: lntheV.G.PhilipsNo.1 well (W-440) 
at a depth of 399 feet (first sample); abundant at a depth of 
516-546 feet. 

Occurrence: Oligocene, reworked from the middle Eocene. 

Genus EODICTYOCONUS Cole and Bermudez, 1944 
Eodictyocomts cubensis (Cushman and Bermudez) 

Plate 12, Figures 10, 11 

1936. Pseudorbitolina cubemis Cushman and Bermudez, Contrib. Cush­
man Lab. Foram. Res., vol. 12, p. 59, pl. 10, figs. 27-30. 

1941. Pseudorbitolina cubensis Cushman and Bermudez. Cole, Florida 
Geol. Survey Bull. 19, pp. 22, 23, pl. 2, figs. 5-11. 

1942. Pseztdorbitolina cubensis Cushman and Bermudez. Cole, idem., Bull. 
20, pp. 18, 19, pl. 3, fig. 4; pl. 5, fig. 1. 

1944. Pseudorbitolina cubemis Cushman and Bermudez. Cole, idem., Bull. 
26, pp. 35, 36, pl. 2, fig. 7; pl. 8, figs. 14, 15; pl. 13, figs. 1, 2. 

1944. Eodictyoconus cubensis (Cushman and Bermudez). Cole and Ber­
mudez, Bull. Amer. Pal., vol. 28, No. 113, pp. 6-10, pl. 1, fig. 1; 
pl. 2, figs. 1-12; pl. 3, figs. 1-5. 

The specimens from this well have been compared with 
topotype specimens from the middle Eocene, Jabaco forma­
tion of Cuba, as well as with specimens previously assigned to 
this species from other Florida wells. There are no significant 
differences. 

First appearance: In the V. G. Philips No.1 well (W-440) 
at a depth of 516-5 46 feet. 

Occurrence: Oligocene, reworked from the middle Eocene. 

Family MILIOLIDAE 
Genus FABULARIA Defrance, 1820 
Fabularia vaugbani Cole and Ponton 

Plate 15 , Figure 6; Plate 16, Figures 1-10 

1934. Fabularia vaughani Cole and Ponton, Amer. Midland Nat., vol. 15, 
No. 2, pp. 139-141, pl. 1, figs. 1-9. 
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19 3 7. Fabularia vaugbani Cole and Ponton. Hanzawa, Jour. Pal., vol. 11, 
No.2, pp. 111-113, pl. 20, figs. 1-4. , 

1942. Fabularia vaugbani Cole and Ponton. Cole, Florida Geol. Survey 
Bull. 20, pp. 25, 26, pl. 3, fig. 14; pl. 15, fig. 1. 

At 1757-1768 feet in the V. G. Philips No.1 well (W-440) 
a few specimens representing the genus Fabularia were recov­
ered, and at 1789-1799 feet, numerous individuals were en­
countered. To date, the only species of Fabularia described 
from North America is F. vaughani Cole and Ponton. Cole 
and Ponton had specimens assigned to this species from the 
Southern States Oil Corporation well (\'V-19) located about 
one and a half miles north of Monticello, Jefferson County, 
Florida. Cole and Ponton state 
"there occur at 1740 feet (in \'\'-19) specimens of Fabularia which appear 
to be identical to those found in the Jacksonville wells. These specimens are 
not as well preserved as those from the Jacksonville wells, but apparently 
exhibit the same characters." 

These specimens of Fabularia in the Southern States Oil 
Corporation well (W-19) were associated withLepidocyclina 
ariana Cole and Ponton and Asterocyclina monticellensis Cole 
and Ponton. As these species occur with the specimens of 
Fabnlaria in the V. G. Philips No. 1 well (W-440), it was 
desirable to compare the specimens of Fabufa,ria from W -440 
with those from W-19, and, then, compare the entire group 
with specimens from the type locality of F. vaughani. 

Four poorly preserved specimens were available from the 
Southern States Oil Corporation well (\V-19). One axial 
(figure 10, plate 16) and two transverse (figures 2, 8, plate 
16) thin sections were made from these specimens. One trans­
verse section with a maximum diameter of 1.16 mm. has a 
nearly spherical central chamber with internal diameters of 
320 x 340 f.L· This section has 5 biloculine chambers following 
the central chamber. The other transverse section with a 
maximum diameter of 0.9 5 mm. has a subspherical central 
chamber with internal diameters of 260 x 320 f.L· There are 
4 biloculine chambers disposed around the central chamber. 
As these specimens were eroded, the diameter and number of 
biloculine chambers would be increased in uneroded speci­
mens. The axial section was cut from a specimen with a length 
of 1.56 mm. and a height of 0.95 mm. Unfortunately, the 
central chamber was lost in the preparation of this thin sec-
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tion. The eroded surface of these specimens exhibited costae 
with a width of about 60 f.L which anastomose. 

Five thin sections were prepared from specimens from the 
V. G. Philips No. 1 well (W-440). All of these specimens 
were eroded. Therefore, the measurements given of gross 
diameters are smaller than those which uneroded specimens 
would have. Of the two transverse sections available, one has 
a maximum diameter of 0.98 mm. with a subspherical initial 
chamber with diameters of 400 x 460 f.L around which there 
are 3 biloculine chambers; the other has a maximum diameter 
of 0.74. mm. with a subspherical initial chamber with diam­
eters of 360 x 320 f.L· This specimen also has three biloculine 
chambers surrounding the initial chamber. The dimensions 
of the axial sections follow: 

Length - - - - - -

Height - - - - - -

1.24 mm. 

0.74 mm. 

1.3 mm. 

0.93 mrn. 

1.4 mm. 

0.86 mm. 

Diameters of initial chamber- 240x320 p. 310x320 p. 360x440 p. 

Number of biloculine chambers 5 5 3 

Eroded specimens from the V. G. Philips No. 1 well (W-
440) have the same appearance as the specimens from W-19, 
exhibiting rather heavy, anastomosing costae. The conclusion 
was reached that the specimens from the Southern States Oil 
Corporation well (W -19) represent the same species as do 
those found in the V. G. Philips No. 1 well (W -440). There 
remains, however, the problem of whether these specimens 
should be assigned to F. vaughani. 

In the Cole collection there are five specimens from the 
well (W-72c) drilled by the Gibbs Dry Dock Company, 
South Jacksonville, Duval County, Florida. A transverse 
section with a maximum diameter of 0.94 rom. has 5 bilocu­
line chambers surrounding a central chamber with an internal 
diameter of 140 f.L· A note on this thin section states that it 
was not ground to the center of the specimen. Therefore, it 
is probable that only the top portion of the central chamber 
is shown on this thin section. Another transverse thin sec­
tion with a maximum diameter of 1.32 rom. has 6+ biloculine 
chambers, but the central area is destroyed. The third trans­
verse section is broken, but a portion of this broken section 
has a maximum diameter of 0.96 rom. with 4 biloculine cham­
bers. The only axial section available has a length of 1. 2 rom. 
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and a height of 0.94 mm. The central chamber has diameters 
of 140 x 18 0 fL· There are 6 biloculine chambers exhibited i·n 
this specimen. 

The uncut specimen from \V -72c has a length of 2.76 mm., 
a width of 1.5 mm. and a height of 1.7 mm. Anastomosing 
costae with widths from 60 to 80 fLare present. 

The specimens from the Jacksonville wells (type speci­
mens) apparently have a smaller central chamber, at least, 
in those examined to date. Many specimens from the Jack­
sonville wells have a greater size than any recovered from W-
19 or W-440. But, in no other significant manner do the 
three lots of specimens differ. Therefore, they are all assigned 
to the same species. 

First appearance: In the V. G. Philips No.1 well (\V-440) 
at a depth of 1757-1768 feet; abundant at a depth of 1789-
1799 feet. 

Occurrence: Middle Eocene, Lisbon formation. 

Family CAtv1ERINIDAE 
Subfamily CAMERININAE 

Genus CAMERINA Brugiere, 1792 

Camcrina jacksouensis Gravell and Hanna 

Plate 13, Figures 3-6 

19 3 5. Cameriua jacksoncnsis Gravell and Hanna, Jour. Pal., vol. 9, No. 4, 
p. 331, pl. 29, figs. 1-5, 7, 8, 10, 11, 13, 14. 

1939. Camerina jacksonemis Gravell and Hanna. Barker, Proc. U. S. Nat. 
Mus., vol. 86, No. 3052, p. 324, pl. 13, fig. 6; pl. 20, fig. 8; pl. 22, 

fig. 9. 

1942. Camerina jacksonensis Gravell and Hanna. Cole, Florida Geol. Sur­
vey Bull. 20, pp. 26, 27, pl. 8, figs. 3-5. 

Test small, lenticular, some specimens with a very narrow 
flange, others without this feature, completely involute; sur­
face ornamentation consists of a group of beads of clear shell · 
material. The beads have a diameter of about 100 fL and are 
raised above the surface of the test. These beads are radially 
arranged from the apex of the test and normally do not occur 
on the flange. 

The septa are oblique and gently recurved at their distal 
ends. Transverse sections show a strongly developed axial 
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plug which has a surface diameter of 140 to 200 1-'-· On cer­
tain transverse sections the surface beads may be observed 
projecting above and penetrating into the shell wall (figure 
5, plate 13). 

Measurements of two transverse and one median section 
follow: 

Height 1.96+ mm. 
Width - - -
Thickness 0.72 mm. 
Number of whorls -
Number of chambers 

in the last volution 
Internal diameter of 

1.46 mm. 

0.56 mm. 

1.84 mm. 
1.6 mm. 

21 

the initial chamber 3 0 p. 8 0 11. 8 0 p. 

First appearance: In the V. G. Philips No.1 well (W-440) 
at a depth of 1015-1016 feet. 

Occurrence: Ocala limestone. 

Camerina moodybranchensis Gravell and Hanna 

Plate 13, Figures 2, 7-9, 12 

19 35. Camerina moodybranchensis Gravell and Hanna, Jour. Pal., vol. 9, 
No. 4, p. 332, pl. 29, figs. 15, 22-24. 

1939. Camerina moodybranchensis Gravell and Hanna. Barker, Proc. U.S. 
Nat. Mus., vol. 86, No. 3052, pp. 323, 324, pl. 13, fig. 5; pl. 20, 
fig. 2; pl. 22, fig. 2. . 

1941. Camerina moodJ'branchensis Gravell and Hanna. Cole, Florida Geol. 
Survey Bull. 19, p. 28, pl. 9, fig. 9; pl. 11, figs. 9-15. 

1942. Camerina moodybranchensis Gravell and Hanna. Cole, Florida Geol. 
Survey Bull. 20, p. 27, pl. 8, figs. 6-8. 

Test small, completely involute, lenticular in cross section 
with a rather sharp periphery. Uneroded specimens are with­
out ornamentation except for a mass of clear shell material 
over the poles. Slightly eroded specimens show raised septa 
which are straight and radial from the central boss. The di­
mension of the four uncut specimens illustrated on plate 13, 
figure 2 follow: 

Height 
Width 
Thickness 

1.7 mm. 
1.5 mm. 
1.0 mm. 

1.5 mm. 
1.3 mm. 
0.8 mm. 

1.7 mm. 
1.5 mm. 
0.8 mm. 

1.7 mm. 

1.7 mm . 

1.0 mm. 

Median sections show the tight coiling with very gradual 
expansion of the whorls. The septa are oblique and are very 
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slightly recurved at their distal ends. Transverse sections 
show a very prominent wedge-shaped plug of darker material 
on each side of the initial chambers. The distal end of this 
mass of shell material forms the polar boss observed on the 
exterior of the test. The dimensions of four thin sections 
follow: 

TABLE 6 
Measurements of Cameri11a moodybra11cbemis 

TRANSVERSE SECTIONS MEDIAN SECTIONS 

Height 1.8+ mrn. 1.9+ rnrn. 1.5 4 rnrn. 1.6 rnrn. 

Width -- -- 1.6 anrn. I. 56 rnrn. 

Thickness 0.84 mrn. 0.84 rnrn. -- --

Number of whorls -- -- 4 4 

Number of chambers in 
I9 20 the final volution -- --

Internal diameter of 
the initial chamber 80 p. 60 p. 70 p. 60 p. 

Thickness of the outer 
wall of the test 60-IOOp. 40-IOO fl I 00 p. 60-80 p. 

Surface diameter - 3 00 p. 3 00-340 p. --
of axial plug 

--

First appearance: In the V. G. Philips No.1 well (W-440) 
at a depth of 94 5-9 55 feet. 

Occurrence: Ocala limestone. 

Camerina vanderstoki (Rutten and Verrnunt) 

Plate 13, Figure I; Plate I5, Figures 11, I2 

1932. Nummulites tianderstoki Rutten and Verrnunt, Kon. Akad. Wet­
ensch. Amsterdam Proc., vol. 3 5, p. 2 40, pl. I, fig. 8; pl. 2, figs. 6, _12. 

1939. Camerina vanderstoki (Rutten and Vermunt). Barker, Proc. U.S. 
Nat. Mus., vol. 86, No. 3052, pp. 322, 323, pl. 13, fig. 7; pl. I8, 
fig. 3; pl. 22, figs. 10-12. 

1941. Camerina vanderstoki (Rutten and V ermunt). Cole, Florida Geol. 
Survey Bull. I9, pp. 28, 29, pl. 8, figs. 2-IO. 
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1942. CamerituJ vanderstoki (Rutten and Vermunt). Cole, Florida Geol. 
Survey Bull. 20, pp. 27, 28, pl. 3, fig. 8; pl. 8, figs. 1, 2, 9, 10. 

Numerous thick walled camerinids were found in the sam­
ple at 745-75 5 feet. These specimens represent one species 
and are identical with specimens which have been assigned to 
this species from other Florida wells. An accidental median 
section of a specimen which has a width of 1.6 rom. and a 
height of 1.8 mm. reveals 3 Yz whorls with 22 chambers in 
the final volution. Two transverse sections were made one 
of which has a height of 2.5+ mm. and a thickness through 
the center of 1.4 mm., the other has a height of 1.7+ rom. 
and a thickness of 1.0 mm. The initial chamber has a diam­
eter of 8 0 JL in one specimen and a diameter of 12 0 JL in another. 

First appeamnce: In the V. G. Philips No. 1 well (W -440) 
at a depth of 745-755 feet. 

Occurrence: Ocala ·limestone. 

Genus OPERCULINOIDES Hanzawa, 1935 
Operculinoides cookei (Cushman) 

Plate 15, Figure 13 

1921. Operculina cookei Cushman, U. S. Geol. Survey Prof. Paper 128, 
pp. 127-128, pl. 18, figs. I, 2. 

There was recovered only one specimen which may repre­
sent this species. The test of this specimen is more delicate 
than that of the specimens assigned to 0. vaughani and the 
chamber walls have a stronger recurvature as they approach 
the periphery. The measurements of this specimen follow: 

Height - - - - - - - - - 4.6 rnm. 
Width - - - - - - - - - 2.8 mm. 
Coils - - - - - - - - - - 2 Yz 
Number of chambers in final volution- 21 
Internal diameter of initial chamber - 120 p. 

First appearance: In the V. G. Philips No. 1 well (W -440) 
at a depth of 1018-1030 feet. 

Occurrence: Ocala limestone. 

0 percuJinoides vaughani (Cushman) 

Plate 16, Figures 11-13 

1921. Operculina vaughani Cushman, U. S. Geol. Survey Prof. Paper 
128-E, p. 128, pl. 19, figs. 6, 7. 
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19 24. 0 perculi11a v augbani Cushman. Vaughan, Geol. Soc. Amer. Bull. 
vol. 3 5, No. 4, p. 788. 

19 3 3. 0 perculina oli veri Cushman. Ellisor, A mer. Assoc. Petrol. Geol. 
Bull., vol. 17, No. 11, pp. 1299, 1301, pl. 2, fig. 15 (not Operculina 
oliveri Cushman, 19 2 5). 

19 3 5. 0 perculina vaugbani Cushman. Cushman, U. S. Geol. Survey Prof. 
Paper 181, pp. 32, 33. 

19 3 5. 0 perculitta vaugba11i Cushman. Gravell and Hanna, Jour. Pal., vol. 
9, No.4, p. 334, pl. 29, figs. 6, 9, 12, 16-21. 

Test medium size, very thin, complanate. The height of 
the specimen illustrated by figure 12, plate 16, is 4.4 mm. and 
the width is 3.3 mm. The test consists of a rapidly expanding 
spire which starts from a low, eccentrically located dome. 
The sutures are raised and radiate from a large, protuberant 
mass of shell material which is located at the apex of the low, 
eccentrically situated, domed portion of the test. The inter­
septal areas are long, narrow, depressed and without orna­
mentation. The sutures are beaded at their proximal ends 
and there is a tendency to bead along their en.tire length. The 
sutures indicate that the last whorl would have 21 chambers. 

Two additional specimens which are similar to the one de­
scribed above were available. These specimens were sectioned. 
The salient measurements from these thin sections follow: 

TRANSVERSE 

SECTION 

4.3+ mm. Height -

Width -

Thickness - 0.78 mm. 

Number of coils -

Number of chambers in final volution 

HORIZONTAL 

SECTION 

3.4+ mm. 

2.8+ mm. 

3J/g 

24 

Internal diameter of initial chamber 140 p. 140 p. 

First appearance: In the V. G. Philips No.1 well (W-440) 
at a depth of 1018-1030 feet. 

Occurrence: Ocala limestone. 

Gravell and Hanna have made a very complete study of 
specimens assigned to this species from the Moody's Branch 
marl ofT exas, Louisiana, and Mississippi. The specimens from 
the V. G. Philips No. 1 well (W-440) are very similar to the 
specimens described and illustrated by Gravell and Hanna. 
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Barker•• has referred certain Mexican specimens to 0. 
vaughani, but his illustrations show that these specimens are 
the same as those which Cole"' described as 0. cushn-rani. In 
this same article Barker"' places 0. cushmani in the synonymy 
of 0. oliveri. 0. cushnzani is a much smaller species than 0. 
oliveri, the spire does not expand as rapidly in 0. cush11-zani 
as it does in 0. oliveri and the beading of the sutures is more 
continuous in 0. cushmani. 0. cushtnani differs from 0. 
vaughani in its smaller size, less rapidly expanding spire, and 
the fact that its sutures are not as strongly raised, but they 
are more beaded. 

Operculinoides willcoxi (Heilprin) 

Plate 13, Figures 10, 11, 13, 14; Plate 15, Figure 7 

1882. Nummulites willcoxi Heilprin, Proc. Nat. Acad. Sci. Philadelphia, 
vol. 34, p. 191, text figs. 1, 2. 

1884. Nummulites willcoxi Heilprin, idem, vol. 36, pp. 321-322, text 
figs. 1, 2. 

1921. Operczdiml willcoxi (Heilprin). Cushman, U.S. Geol. Survey Prof. 
Paper 128-E, pp. 129, 130, pl. 20, figs. 9-11. 

1928. Operculinella willcoxi (Heilprin). Vaughan, Florida Geol. Survey 
19th Ann. Rept., p. 158. 

19 3 5. Operculinoides willcoxi (Heilprin). Hanzawa, Sci. Rept. Tohoku 
Imp. Univ., ser. 2 (Geol.), vol. 18, No. 1, p. 18. 

1939. Operculinoides willcoxi (Heilprin). Barker, Proc. U. S. Nat. Mus., 
vol. 86, No. 3052, pp. 309, 310, pl. 13, fig. 3; pl. 16, fig. 1; pl. 21, 
fig. 13. 

1941. Operculinoides willcoxi (Heilprin). Cole, Florida Geol. Survey 
Bull. 19, p. 32, pl. 9, figs. 1-7. 

Test of medium size, completely involute, compressed, 
thickest through the poles, then sloping very gently toward 
the bluntly rounded periphery. Surface entirely unorna­
mented except for a small knob of clear shell material over 
the poles. This boss is about 0.2 mm. in diameter and projects 
very slightly above the surface of the test. Septal sutures can 
be observed on some specimens by wetting the surface of the 
test. Such sutures are made of clear shell material. They ex­
tend from the central boss to the periphery of the test and 

''
0 Barker, R. Wright, Species of the Foraminiferal Family Camerinidac in the Ter­

tiary and. Cretaceous of Mexico, Proc. U . S. Nat. Mus., vol. 86, No. 3052, p. 319, pl. II, 
figs. 2, 3, 1939. · 

01 Cole, W. Storrs, A Foraminiferal Fauna from the Guayabal Formation in Mexico, 
Bull. Amer. Pal., vol. 14, No. 51, p. 23, pl. 2, fig. 14. 

c2 Op. cit., p. 318. 
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are gently sigmoid. The dimensions of the specimens (figure 
14, plate 13) illustrated to show the external features follow: 

Specimen number 1 2 3 4 
Height 2.6 mm. 2.4 mm. 2.5 mm. 2.5 mm. 
Width - 2.3 mm. 2.4 mm. 2.3 mm. 2.2 mm. 
Thickness - - - 0.9 mm. 0.7 mm. 0.8 mm. 0.9 mm. 

The septa are slightly oblique for about half their length, 
then recurve gently. The coils expand slowly and regularly. 
Accurately oriented transverse sections show a small axial 
plug of darker shell material which represents the inward 
continuation of the polar boss. This does not extend to the 
center of the test. Various measurements of two transverse 
and two median sections follow: 

TABLE 7 
Measurements of Operculi11oides wiflcoxi 

TRANSVERSE SECTIONS MEDIAN SECTIONS 

Height 2.8+ mm. 2.7mm. 3.0 mm. 2.6 mm. 

Width -- -- 2.7 mm. 2.3 mm. 

Thickness 0.8 mm. 0.82 mm. -- --

Number of whorls -- -- 4% 4 Y:z 

Number of chambers in 
final volution -- -- 25 25 

Internal diameter of 
initial chamber 90 p. 60 p. 60 p. 100 p. 

Thickness of outer 
wall of the test 50-100 p. 40-100 p. 40-80 p. 80-90 p. 

First appearance: In the V. G. Philips No. 1 well (W -440) 
at a depth of 975-985 feet. 

Occurrence: Ocala limestone. 

GENUS OPERCULINA d'Orbigny, 1826 
0 perculina barkeri Vaughan and Cole 

Plate 14, Figures 6-13 

19 3 6. 0 perculina tuberculata Vaughan and Cole, Proc. U. S. Nat. Mus. , 
vol. 83, No. 2996, pp. 488, 489, pl. 35, figs. 1-4. 
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1939. Operculinoides tuberculatus (Vaughan and Cole). Barker, Proe; 
U.S. Nat. Mus., vol. 86, No. 3052, pp. 319, 320, pl. 14, figs. 3, 5; 
pl. 20, figs. 9, 11. 

1939. Operctdina barkeri Vaughan and Cole, Jour. Pal., vol. 13, No. 5, 
p. 53 8 (new name for 0. lttberculata Vaughan and Cole preoccupied 
by 0. costata d'Orbigny, var. tuberculata Douville, 1911). 

Test mull, compressed, thin, with a slight peripheral keel. 
The poles of the test are covered normally with a large tubercle 
which has a diameter of about 0.2 mm. The central tubercle 
is surrounded by a group of small beads which have diameters 
of about 0.1 mm. Toward the apertural end of the test there 
are raised, granulated cos.tae which are the external expres­
sion of 1the septa. The surface of the test is covered almost 
entirely by the central beaded area or the costal granulations 
so that very little smooth area remains. 

Median sections show that the septa are straight and radial 
for about three-fourths their length, then they are strongly 
rocurved. 

The dimensions, septal sutures, whorls, and initial chambers 
are given in Table 8. 

First appearance: In the V. G. Philips No. 1 well (W -440) 
at a depth of 98 5-99 5 feet. 

Occurrence: Ocala limestone. 

DiscussiON.-0. barkeri resembles 0. 1narian.nensis 
Vaughan·

3 

in that they are both small, thin, compressed forms 
with well developed surface granules. The external appear­
ance of 0. mariannensis is illustrated (plate 14, figure 1) and 
3 median and a transverse section are presented (plate 14, 
figures 2-5) for comparison with the illustrations of 0. bark­
en. 

03 Vaughan, T. Wayland, New Species of Operculina and Discocyclina from the Oob 
Limestone, Florida Geol. Survey 19th Ann. Rept., p. I 5 S, pl. !, figs. I-4, 192 S. 



TABLE 8 
Measurements of 0 perculina barkeri 

MEDIAN SECTIONS 

Height 2.2 mm. 2.0mm. 1.6 mm. 

Width 1.9 mm. 1.6 mm. 1.26 mm. 

Thickness including 
central tubercles -- -- --

Thickness without 
central tubercles -- -- --

Number of whorls 3Yz 2% 2Yz 

Chambers in the 
final volution 19 15 14 

Internal diameter of 
initial chamber 45 J1. 60 J1. 40 J1. 

1.82 mm. 

--

--

--

2% 

15 

40 J1. 

TRANSVERSE SECTIONS 

1.72 mm. 1.26 mm. 

-- --

0.6 mm. 0.6 mm. 

0.4 mm. 0.4 mm. 

-- --

-- --

60 J1. 55 J1. 

Vl ...., 
c: 
t1 
r;; 
Vl 

0 
'Tl 

0 

"' 
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In external appearance 0. mariannensis differs from 0. 
barkeri in the greater area of the test which is free from gran­
ules. In 0. mariannensis the group of beads over the poles is 
not as prominent and there is a larger space between the gran­
ulated costae. 

The measurements of three median and one transverse sec­
tion of 0. mariannensis follow: 

TABLE 9 
Measurements of 0 perculina maria1tnensis 

MEDIAN SECTIONS 
TRANSVERSE 

SECTION 

Height 1.5 mm. 1.6 mm. 1.66 mm. 1.94 mm. 

Width 1.22 mm. 1.26 mm. 1.5 mm. --

Thickness -- -- -- 0.22 mm. 

Number of whorls 2Yz 2Yz 2% --

Chambers in the 
final volution 12 9 13 --

Internal diameter of 
initial chamber 40ft 55ft 30ft 3 5 ft 

0. barkeri has been reported from Mexico in the Tanto­
yuca formation which is believed to be the equivalent of the 
Jackson Eocene of the Gulf Coast of the United States. In 
the well under consideration 0. barkeri occurs in the upper 
Eocene well below the top. 0. mariannemis is known only 
from the Ocala. 

Genus HETEROSTEGINA d'Orbigny, 1826 

Heterostegina texana Gravell and Hanna 

Plate 15, Figures 9, 10 

1937. Heterostegina texan·a Gravell and Hanna, Jour. Pal., vol. 11, No. 6, 
pp. 525, 526, pl. 63, figs. 1-9. 

1944. Heterostegina texana Gravell and Hanna. Cole, Florida Geol. Sur­
vey Bull. 26, p. 52, pl. 6, figs. 7-9 (references). 

Several small specimens were recovered. The surface of 
these specimens had been smoothed by erosion so that the 
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surface ornamentation had been destroyed. The measure­
ments of three specimens follow: 

Height -
Width -
Thickness 

1.6 mm. 
1.4 mm. 

1.48 mm. 
1.32 mm. 

Number of coils - - - - 3 Y2 2% 
Diameter of initial chamber - 70 p. 80 p. 
Number of undivided chambers 6 3 

1.36 mm. 

0.58 mm. 

First appearance: In the V. G. Philips No.1 well (W-440) 
at a depth of 399 feet (the first sample). 

Occurrence: Oligocene. 

FAMILY ROT ALIIDAE 
Subfamily ROT ALIINAE 

Genus CAMAGUEYIA Cole and Bermudez, 1944 
Camagueyia perplexa Cole and Bermudez 

Plate 15, Figure 4 

1944. Camagueyia perplexa Cole and Bermudez, Bull. Amer. Pal., vol. 28, 
No. 113, pp. 5, 6, pl. 1, figs. 2, 3. 

Only one specimen was recovered. This specimen was com­
pared with the type specimens from Cuba. There are certain 
slight differences, but many of the features are very similar. 

In a recent letter,"' L. M. Davies expressed the opinion that 
the genus Camagueyia is related to the genus Sakesaria. Re­
examination of the type specimens has convinced the writer 
that Davies is correct. The forms have hyaline, finely per­
forate walls rather than finely arenaceous as stated in the 
original description. 

First appearance: In the V. G. Philips No.1 well (W-440) 
at a depth of 1757-1768 feet. 

Occurrence: Middle Eocene, Lisbon formation. 

FAMILY ORBITOIDIDAE Schubert 
Subfamily ORBITOIDINAE Prever 

Genus LEPIDOCYCLINA Gumbel, 1870 
Subgenus PLIOLEPIDINA Douville, 1915 

Lepidocyclina (Pliolepidina) ariamz Cole and Ponton 

Plate 15, Figures 1-3; Plate 17, Figures 1-6; Plate 22, Figures 9-14 

1934. Lepidocyclina (Lepidocyclina) ariana Cole and Ponton, Amer. Mid­
land Nat., vol. 15, pp. 142, 143, pl. 2, figs. 1-5. 

---
0

' Letter dated July 7, 1944. 
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1940. LejJidocyclina · (Lepidocyclina) claiborneusis Gravell and Ha.nna, 
Jour. Pal., vol. 14, No.5, pp. 414-416, pl. 57, figs. 12-18. 

1944. Lephlocyclina (Pliolepidina) ariana Cole and Ponton. Cole, Florida 
Geol. Survey Bull. 26, pp. 61, 62, pl. 1, fig. 14; pl. 13, fig. 3; pl. 14, 
figs. 1-7; pl. 16, figs. 11-13; pl. 17, fig . 13. 

Numerous thin sections were made from beautifully pre­
served and abundant specimens of Lepidocyclina encountered 
at 1809-1819 feet in the V. G. Philips No. 1 well (W-440). 
From this depth two horizontal sections (figures 4, 5, plate 
17) and three vertical sections (figures 1- 3, plate 17) are 
illustrated. In the Florida Geological Survey Bulletin 26 two 
vertical sections (figures 1, 2, plate 14) made from topotype 
specimens were presented to stipplement the illustrations of 
the type description. On plate 17, figure 6 there is given in 
this bulletin a horizontal section made from a specimen from 
the type lot. 

Specimens which are not so well preserved, but representing 
this species, were found at 1757-1768 feet. 

First appearance: In the V. G. Philips No. 1 well (W -440) 
at a depth of 1757-1768 feet; abundant at a depth of 1809-
1819 feet; at 399 feet as reworked specimens. 

Occurrence: Middle Eocene, Lisbon formation; and Oligo­
cene, reworked from middle Eocene. 

Numerous specimens of Lepidocyclina representing a single 
species occur in the V. G. Philips No. 1 well (W -440) at a 
depth of 399 feet. These specimens occur in association with 
Dictyocomts cool<.ei (Moberg) and a species of Heterostegin.a 
which has been identified as H. texana Gravell and Hanna. 
Three vertical sections (figures 9-11, plate 2 2) and three 
horizontal sections (figures 12-14, plate 22) made from these 
specimens of Lepidocyclina are illustrated and measurements 
of four vertical sections and five horizontal sections are given 
in tables 1 0 and 11. 

The internal features of these specimens are very similar to 
others which have been assigned to L. ariana Cole· and Pon­
ton."" Gravell and Hannaoo created the specific name claiborn-

05 Cole, W. Storrs, Stratigraphic and Paleontologic Studies of Wells in Florida-No. 3, 
Florida Geol. Survey Bull. 26, pp. 61, 62, pl. I, fig. 14; pl. 13, fig . 3; pl. 14, figs. 1-7; 
pl. 16, fig s. 11-13; pl. 17, fig. 13, 1944. 

66 Gravell, Donald W. and Hanna, Marcus A., New Larger Foraminifera from the 
Claiborne of Mississippi, Jour. Pal., vol. 14, No. 5, pp. 414,-41 6, pl. 57, figs. 12-18, 1940. 
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ensis for certain specimens from the Cook Mountain forma­
tion (Claiborne Eocene) of George County, Mississippi. The 
differences between L. ariana and L. claibornmsis are slight as 
Gravell and Hanna indicate. Cole in studying a large suite 
of spec;imens from the Hilliard Turpentine Company No. 1 
well (W- 3 3 6) concluded that the degree of variation between 
individuals in a single lot of specimens was sufficiently great 
to justify combining the two species under a single name. 

TABLE 10 

Measurements of vertical sections of Lcpidocy clina ariana 

Diameter 2.34 mm. ? • 
-·J mm. 2.2 mm. 2.8 mm. 

Thickness 0.88 mm. 1.0 mm. 1.3 mm. 0.92 mm. 

Number of lateral 
chambers on each 
side of the equatorial 
layer 3 6 6 4-5 

Embryonic chambers : 
Internal length 58 0 fL ' 

! 
440 fL 700 fL 800 fL 

Internal height 500 fL 340 fL 5 20 fL 400 fL 

Thickness sur-
rounding wall 40 fL 40 fL 3 0-60 fL 40 fL 

Height of equatorial 
layer (including 
floor and roof): 

At center 200 fL 140 fL 220 fL 160 fL 

At periphery 200 fL 160 fL 200 fL 180 fL 

'c Lateral chambers: 

Internal length 120-160 fL 200 fL 100-160 fL 140-180 fL 

Internal height 20 fL 5 fL I 0-20 fL 20-3 0 fL 

Thickness of 
floors and roofs 20 fL 5 0-60 fL 60-80p. 40 fL 

Surface diameter weakly 
of pillars none 140-200 fL 100-120 fL developed 

* At periphery and directly over embryonic chambers. 



TABLE 11 
Measurements of horizontal sections o{ Le pidocyclina ariana 

Diameter 2.34 mm. 1.54 mm. 2.3 mm. 2.3 mm. 

Embryonic chambers: 
':·Length across both 

chambers 740 !l 700 fCo 5 80 fCo 600 fCo 

Diameters of initial 
ch:tmber -- 420x600 fCo 160x420 fCo 280x600J.t 

. _. J 

Diameters of second 
ch:tmber -- 300x700 fCo 360x460 fCo 300x540 fCo 

Width of bounding wall 40 !l 40-50j.t 60 fCo 60 fCo 

Diameters of equatorial 
chambers near periphery 

Radial 60-80 !l 60-100 p. 60 p. 60 fCo 

Tangential 80-100 p. 60-120 p. 80 fCo 80 fCo 

• Internal measurements. 

----------------- ---------- ------ --

1.9 mm.. 

540 fCo 

320x540 !l 

200x600 !l 

40 fCo 

60-80 fCo 

60-80 p. 
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0 
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The specimen illustrated by figure 11, plate 22 of this bul­
letin is very similar in all its features to the one shown by fig­
ure 4, plate 14 in Bulletin 26. The specimep. with the thick 
floors and roofs and appressed lateral chamber cavities (fig­
ure 10, plate 22) resembles the specimen illustrated by figure 
7, plate 14 in Bulletin 26. The horizontal sections (figures 
12-14, plate 22) should be compared with those made from 
specimens from the Hilliard Turpentine Company No. 1 well 
(W-336) (figures 11-13, plate 16, Bull. 26::·). 

Moreover, it should be noted again that L. (Pliolepidina) 
ariana is similar in many of its internal features to L. (Plio­
lepidina) macdonaldi Cushman. Although the writer believes 
that ariana can be separated from macdonaldi in our present 
state of knowledge, the two species are very closely related. 
Detailed study in the future may demonstrate that such a 
separation is artificial. 

Le pidocyclina (PI iol e pid ina) ccd arke ysc mis Cole 

Plate 15, Figure 8; Plate 18, Figures 1-6 

1942. Le pidocyclina (Pliolejridina) cedarkeyscnsis Cole, Florida Geol. Sur­
vey Bull. 20, pp. 43-45, pl. 3, figs. 1:2; pl. 8, fig. 11; pl. 11, figs . 6, 
7; pl. 12, figs . 1-7. 

1944. Le pidocyclina (Piiole pidina) cedarke'Jsensis Cole. Cole, Florida Geol. 
Survey Bull. 26, p. 62, pl. 7, figs. 16, 17, 22. . 

The specimens from the V. G. Philips No.1 well (W-440) 
assigned to this species have slightly thicker tests in propor­
tion to the diameter than the type specimens do. The pillars 
are better developed and heavier in the specimens under con­
sideration than those from the Suwannee Petroleum Corpo­
ration's Sholtz No. 1 well (W-166). Measurements of 8 thin 
sections of megalospheric individuals are given in table 12 
and 13. 

One horizontal and two vertical thin sections of specimens 
assigned to this species from the Hilliard Turpentine Com­
pany well No. 1 (W-336) were illustrated in the Florida 
Geological Survey Bulletin 26. These specimens possess rath­
er heavy pillars and appressed lateral chambers. If the speci­
mens from the three wells are considered, they show complete 

* Note: The enlargement given for this plate in Bulletin 26 is given x 40, but it 
should be x 20 . 



TABLE 12 
Measurements of vertical sections of LejJidocyclina ccdarkrys{'//sis 

-

SPECIMEN NUMBER I 2 3 4 5 

Diameter 1.98 mm. 1.84 mm. 2.I6 mm. 2.I mm. 1.84 mm. 

Thickness 1.2 mm. 0.96 mm. 1.02 mm, 0.9 mm. I.I mm. 

Number lateral chambers 
on each side of equatorial 
layer 8 7 8 7 7 

''· Height of embryonic chambers I80,... I60,... I40 fL 140,... I8 0 ,... 

Height of equatorial layer: 
At center 40,... 40 fL 40,... 40,... 40 fL 

At periphery 80 fL 60 fL 60,... 60 fL 60 fL 

Length of lateral chambers I20-I60,... I20-I80p. I40 fL 80-I40,... I OO-I40 p. 

Height of lateral chambers 30-35,... 20-3 0 jL 20 JL 3 0,... 20 fL 

Thickness of roofs and floors 
of lateral chambers 20-25 fL 20-40 fL 30 f-l 30,... 40 fL 

Surface di;~meter of pillars I00-220 f-l I40-200 fL 200-300 fL 40-240 fL 300 f-l 

,. Intcrml measurements. 
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intergradation. There are no features which would serve to 
separa:te one from the other. 

First appearance: In the V. G. Philips No. 1 well (W -440) 
at a depth of 665-675 feet. 

Occurrence: Oligocene, reworked from the middle Eocene. 

TABLE 13 
Measurements of horizontal sections of Lepidocyclina cedarkeysensis 

SPECIMEN NUMBER' 1 2 3 

Diameter 1.78 mm. 1.74 mm. 1.6 mm. 

''-Length across both 
embryonic chambers 260 fL 260 fL 200 fL 

''-Diameters of initial 
chamber 120x220 fL 130x160 fL 100x140 fL 

''Diameters of second 
chamber 140x200 fL 130x160 fL 100x160 fL 

Thickness of bounding 
wall of embryonic 
chambers 20 fL 2 5 fL 20 fL 

Diameters of equatorial 
chambers near the 
periphery: 

Radial 40 fL 50 fL 60 fL 

Tangential I 40 fL 40 fl 40 fL 

* Internal measurements. 

Lepidocyclina (Pliolepidina) macdonaldi Cushman 

Plate 19, Figures 1-13 

I9I8. Lepidocyclina macdonaldi Cushman, U.S. Nat. Mus. Bull. I 03, p. 94, 
pl. 40, figs. I-6. 

I92 8. Lej,;docyclina (Lepidocyclina) macdonaldi Cushman. Vaughm, 
Jour. Pal., vol. 1, No.4, pp. 288, 289. 

1933. Lepidocyclina (Lepidocyclina) macdonaldi Cushman. Gravell, 
Smithsonian Miscell. Col!., vol. 8 9, No. II, pp. 2 5, 2 6, pl. 5, figs. I- 3. 

I941. Lepidocyclina (Pliolepidina) macdoualdi Cushman. Vaughan and 
Cole, Geol. Soc. Amer. Sp. Paper No. 30, p. 67, pl. 3I, figs. 1, 2. 
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This species is characterized in vertical section by having 
slit-like lateral chambers between thick roofs and floors. Pil­
lars are present, but irregularly distributed. The horizontal 
sections exhibit two subequal embryonic chambers with nor­
mally two periembryonic chambers and equatorial chambers 
with curved outer walls and pointed or truncate inner ends. 

The specimens from the V. G. Philips No. 1 well (W -440) 
were compared with topotype material from U. S. G. S. lo­
cality 6523, 2 miles north of David, Panama Canal Zone 
loaned by Dr. Lloyd Henbest of the U.S. National Museum. 
One of these specimens (from. slide No. 3) is illustrated (fig­
ure 1, plate 19) for comparison with the Florida specimens. 
Measurements of this specimen are given in table 14 as well 
as t~e dimension of the Florida specimens assigned to this 
spec1es. 

The specimens from Panama normally have a narrow en­
circling rim which is composed of equatorial chambers which 
are not covered by lateral chambers. This feature was not 
found in the Florida specimens, but as most of these showed 
definite traces of erosion, it might be expected that such a 
fragile portion of the test would be lost. In all other aspects 
the Florida specimens were identical to the topotypes studied. 
As Vaughan and Cole"7 have published a satisfactory illus­
tration of a horizontal section of a topotype specimen, no 
such section is given here, but the horizontal sections of the 
Florida specimens should be compared with the one given by 
Vaughan and Cole. 

First appearance: In the V. G. Philips No.1 well (W-440) 
at a depth of 5 46-5 54 feet. 

Occurrence: Oligocene, reworked from the middle Eocene. 

07 Vaughan, T. Wayland and Cole, W. Storrs, Preliminary Report on the Cretaceol' 
and Tertiary Larger Foraminifera of Trinidad, British West Indies, Geol. Soc. Amer. S 
Paper No. 30, p. 67, pl. 31, figs. !, 2, 1941. 



TABLE 14 
Measurements of vertical sections of Lepidocyclilza macdonaldi 

U.S. G.S. W-440 W-440 W-440 W-440 W-440 
Locality 6523 546-554' 546-554' 546-554' 546-5 54' 574-584' 

Diameter 4.5+ mm. 2.64 mm. 3.0 mm. 3.0+ mm. 3.86 mm. 3.06 mm. 

Thickness 0.84 mm. 0.9 mm. 0.7 mm. 0.9mm. 1.2 mm. 0.96 mm. 
Number of lateral chambers 

on each side of equatorial 
layer 6 5 5 6 6-7 5 

Embryonic chambers: 

Internal length 0.48 mm. 0.46 mm. 0.34 mm. 0.42 mm. 0.46 mm. 0.58 mm. 
Internal height 0.3 mm. 0.38 mm. 0.31 mm. 0.3 mm. 0.28 mm. 0.44 mm. 
Thickness of surround-

ing wall 20-40 }J- 20-40 }J- 20-35 p. 25-40 IL 25-55 /J- 30-40 /L 

Height of equatorial layer 
(including floor and roof): 

At center 140 }J- 180 }J- 160 /L 140 }J- 140 /J- 140 /L 

At periphery 240 }J- 200 }J- 180 IL 180 /L 200 }J- 180 /L 

''Lateral chambers: 
Internal length 120-200 }J- 80-120 }J- 80-100 }J- 80-120 }J- 80-160 }J- 80-100 }J-

Internal height I 0 p, I 0-20 p, 10-20 }J- 20-3 0 }J- 20-3 0 }J- 5-10 }J-

Thickness of floors 
and roofs 2 5-40 }J- 30-60p, 20-40 }J- 20-40 }J- 40-60 }J- 20-5 0 }J-

Surface diameter of pillars 60-140p, 120 }J- 100 }J- 100-140 }J- 120-I80p, 90-160 /L 

* At periphery and directly over embryonic chambers. 
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TABLE 15 
Measurements of horizontal sections of Lepidocyclina macdonaldi 

W-440 W-440 W-440 
Locality 546-554' 546-554' 574-584' 

Diameter 3.2mm. 3.0mm. 3.2 mm. 

Embryonic chambers: 
'''Length across 

both chambers 0.54 mm. 0.5 mm. 0.5 mm. 

Diameters of 
initial chamber 3 00x5 20 p. 340x420 p. 480x520 p. 

Diameters of 
second chamber 220x5 60 p. 160x360 p. 180x380 p. 

Width of 
bounding wall 20-30p. 30 p. 40 p. 

Diameters of equatorial 
chambers near peri-
phery: 

Radial 60-80 p. 60 p. 5 0-60 p. 

Tangential 80-100 p. 80 p. 80 p. 

* Internal measurements. 

Subgenus LEPIDOCYCLINA Gumbel, 1870 
Lepidocyclina (Lepidocyclina) mortoni Cushman 

Plate 20, Figures 1-12 

W-440 
546-554' 

2.5 mm. 

0.4 mm. 

180x540 p. 

200x480 p. 

20-40 p. 

60-80p. 

80 p. 

1920. Lepidocyclina mortoni Cushman, U.S. Geol. Survey Prof. Paper 12 5, 
pp. 70, 71, pl. 27, figs. 1-4; pl. 28, figs. 1-3. 

19 3 5. Lepidocyclina (Lepidocyclina) mortoni Cushman. Gravell and 
Hanna, Jour. Pal., vol. 9, No. 4, pp. 3 37-3 39, pl. 3 0, figs. 1-9; pl. 31, 
figs. 1-11; pl. 3 2, figs. 1-4 (references) . 

1941. Lepidocyclina (Lepidocyclina) mortoni Cushman. Cole, Florida 
Geol. Survey Bull. 19, p. 41, pl. 15, figs. 9-13; pl. 16, figs. 11, 12, 
14; pl. 18, figs. 13, 14. 

1944. Lepidocyclina (Lepidocyclina) mortoni Cushman. Cole, Florida 
Geol. Survey Bull. 26, p. 71, pl. 8, fig. 6; pi: 16, figs. 3, 10. 

At 995-1005 feet in the V. G. Philips No.1 well (W-440) 
numerous fragments of a thin, fragile species of Lepidocyclina 
were observed. At 1016-1017 feet specimens which were suf­
ficiently entire to make thin sections were e!lcountered. Meas-
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TABLE 16 
lVIeasurements of transverse sections of Le pidocyclina mortoni 

MEGALOSPHERIC FORM 
MICROSPHERIC 

FORM 

Diameter 3.6+ mm. 2.7+ mm. 4.2+ mm. 

Thickness 0.92 mm. 0.76 mm. 0.72 mm. 

Number of lateral chambers 
on each side of equatorial 
layer 3-4 3 7 

Embryonic chambers: 
Internal length 1100 p. 640 p. --
Internal height 400 p. 300 p. --

Thickness surround-
ing wall 20 p. 20-30p. --

Height of equatorial layer 
(including floor and roof) : 

At center 240 p. 220 p. 100 p. 

At periphery -- -- 180 p. 

''·Lateral chambers: 
Internal length 60 - 120 p. 100-120 p. 100-200 fA 

Internal height 10-20 p. 20 p. 20 p. 

Thickness of floors 
and roofs 20-25 p. 30 p. 20-40 p. 

Surface diameter of pillars 100 p. 80-100 p. 100 p. 

<· At periphery and directly over embryonic chambers. 

urements were made of certain of the thin sections. These 
are given in tables 16 and 17. 

First appearance: In the V. G. Philips No.1 well (W-440) 
at a depth of 995-1005 feet as fragments; specimens satisfac­
tory for thin sections at 1016-1017 feet. 

Occurre nee: Ocala limestone. 
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TABLE17 
Measurements of horizontal section of Lepidocyclina mortoni 

Diameter 3.5 mm. 

Embryonic chambers: 
'''Length across both chambers 480 !L 

Diameters of initial chamber 280x460 !L 

Diameters of second chamber 180x360 !L 

Width of bounding wall 

Diameters of equatorial chambers: 
Radial 60-100 !L 

Tangential 80-100 !L 

,. Internal measurements. 

FAMILY DISCOCYCLJNIDAE Tan 
Genus DISCOCYCLINA Gumbel, 1870 

Subgenus ASTEROCYCLINA Gumbel, 1870 
Discocyclina ( Asterocyclina) monticellemis Cole and Ponton 

Plate 21, Figures 1-13 

1934. Discocyclina (Asterocyclina) monticellensis Cole and Ponton, Amer. 
Midland Nat., vol. 15, No.2, pp. 141, 142, pl. 2, figs. 6-11. 

1944. Discocyclina ( Asterocyclina) monticellensis Cole and Ponton. Cole, 
Florida Geol. Survey Bull. 2 6, pp. 7 6-79, pl. 1, fig. 8; pl. 2, fig. 11; 
pl. 8, fig. 23; pl. 13, fig. 5; pl. 23, figs. 1-12. 

This species was based on numerous megalospheric speci­
mens which were recovered at a depth of 1740 feet from the 
Southern States Oil Corporation well (W -19) located about 
one and one-half miles north of Monticello, in Section 17, 
Township 2 North, Range 5 East, Jefferson County, Florida. 
Later, Cole found abundant megalospheric and microspheric 
specimens at a depth of 1198-1200 feet in the St. Mary's River 
Oil Corporation, Hilliard Turpentine Company No. 1 well 
(W -3 3 6) located about four miles northwest of Hilliard, N as­
sau County, Florida. 

In the well under discussion numerous megalospheric forms 
were found, but the microspheric generation does not occur. 
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Inasmuch as the megalospheric specimens from this well are 
identical with the specimens previously described, it is not 
necessary to redescribe these specimens. Several thin sections 
of topotype specimens are illustrated for comparison with 
the specimens from this well. 

First appearance: In the V. G. Philips No. 1 well (W -440) 
at a depth of 1757-1768 feet; abundant at 1881-1891 feet. 

Occurrence: Middle Eocene, Lisbon formation. 



Justice Rivers Buford 
at controls 

Figure 7. Spudding-in activities at Ra vi in-Brown, V. G. Philips No. 1 well 
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APPENDIX 

RAVLIN-BRO\X!N, V. G. PHILIPS NO.1 \X!ELL (W-440) 

WAKULLA COUNTY 

. There were two Schlumberger runs of the Ra,rlin-Brown, 
V. G. Philips No. 1 well. The first was on December 6, 1942 
ftom the depth of about 400 feet to 3922 feet; the second on 
January 3, 1943 from 3922 feet to 5069 feet. A copy of this 
log was obtained through the courtesy of Judge Rivers Buford 
of the Supreme Court of Fl~rida and is reproduced herewith. 
It was also through Justice Buford that the illustrations show­
ing the drilling rig (figure 4) and spudding-in activities (fig­
ure 1) were procured. 
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PLATE 12 

All specimens from the V. G. Philips No.1 (W-440); 1, 7, :n :t depth of 
546-554 feet; 2, 6, at a depth of 685-695 feet; 3, 9-11, at :t depth of 
516-546 feet; 4, at a depth of 675-680 feet; 5, at a depth of 606-615 feet; 
8, at a depth of 625-635 feet. 

FIGURE 

Figures 1, 4, 5, 7, 8, X 15 

Figures 2, 3, 6, 9-11, X 40 

1, 7, 9. Dictyoconus coolu:i (Moberg); 1, 7, axial sections; 9, tr:tnsverse 
section. 

2, 6, 8. Coskinolina fiorMana Cole; 2, 8, axial sections; 6, tr::msverse sec­
tion. 

3. Dictyoconus americamts (Cushman); portion of :tn :txi:tl section. 

4, 5. Lituonella fioridana Cole; 4, axial section; 5, extern:tl view. 

10, 11. Eodicf)OCOnus cubensis (Cushman and Bermudez); 10, transverse 
section; 11, axial section. 

I 3 2 
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PLATE 13 

All specimens from the V. G. Philips No. I (W-440); I, at a depth of 
745-755 feet; 2, 7-9, 12, at a depth of 945-955 feet; 3, 5, at a depth of 
1081-1091 feet; 4, 6, at a depth of 1015-1016 feet ; 10, 11, 13, 14, at a 
depth of 975-985 feet. 

FIGURE 

Figures 1, 2, 14, X 10 

Figures 3, 4, 7-11, 13, X 15 

Figures 5, 6, 12, X 40 

I. Camerina vanderstoki (Rutten and Vermunt); external 
view of two slightly weathered specimens (upper portion), 
and view of two natural median sections (lower portion). 

2, 7-9 , 12. Camerina 1noodybranchensis Gravell and Hanna; 2, ex­
ternal view of four specimens; 7, 12, transverse sections, 
each of which has distinct axial plugs; 8, 9, median sections. 

3-6. Camerina jacksone11sis Gravell and Hanna; 3, external view 
to illustrate tuberculate surface; 4, median section; 5, 6, 
transverse sections; 5, the surface pustules extend inward 
as wedges of fibrous shell material, illustrated by numerous 
places on this thin section. 

IO , I I, 13, 14. OjJerculinoides 1Villcoxi (Heilprin); 10, median section; 11 , 
13 , transverse sections; 14, external view of four specimens. 

134 
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PLATE 14 

Figures I-5, of specimens from the Chi pol a River, below the old wagon·. 
bridge, east of Marianna, Florida, collected by Herman Gunter and W. 
Storrs Cole; collection of W. Storrs Cole. 

Figures 6-13, of specimens from the V. G. Philips No. 1 (W-440) at a 
depth of I 0 I5 -I 0 I6 feet. 

FIGURE 

Figures I-4, 6-IO, 13, X I5 
Figures 5, II, I2, X 40 

I-5. Operculina mariannensis Vaughan; I, external view of four spec­
imens; 2-4, median sections; 5, transverse section. These specimens _ 
are figured to illustrate the differences between 0. mariannensis and . 
0. bar/uri. 

6-I3. OjJerculina barkeri Vaughan and Cole; 6-IO, median sections; 11,,. 
12, transverse sections; 13, external view of five specimens. 

I 3 6 
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PLATE 15 

All figures of specimens from the V . G. Philips No. 1 (\V - 440); 1, at a 
depth of 1819-1829 feet; 2, at a depth of 1809-1819 feet; 3, 6, at a depth 
of 1757-1768 feet; 4, at a depth of 1768-1779 feet; 5, at a depth of 2735-
2745 feet; 7, at a depth of 975-985 feet; 8, at a depth of 685 -6 95 feet; 9, 
10, at a depth of 399 feet; 11, 12, at a depth of 7 4 5-7 55 feet; 13, at a depth 
of 1 0 18-1 0 3 0 feet. 

FIGURE 

Figure 1, X 10 

Figures 2, 3, 6, 8-10, X 40 

Figures 4, 5, X 20 

Figures 7, 11-13, X 15 

1-3. Lepidocycli11a (PliolejJidina) aria11a Cole and Ponton; 1, extennl 
view of three specimens; 2, 3, vertica l sections. 

4. Catn.agueyia jJerjJ!exa Cole and Bermudez; external view. 

5. Brachiopod fi gured for future reference; view of the pedicle valve. 

6. Fabularia vaugbani Cole and Ponton; transverse section. 

7. Operculinoides willcoxi (Heilprin); median section. 

8. Lepidocyclina (PliolejJidina) cedarheysensis Cole; vertical section. 

9, 10. Heterostegina texana Gravell and H anna ; 9, median section; 10, 
transverse section. 

II, I2. Camerina va11derstohi (Rutten and V ermunt); II , transverse sec­
tion of a large specimen; 12, transverse section of a small specimen. 

I3 . Operculinoidcs coolui (Cushman); median section. 

I 3 8 
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PLATE 16 

Figures 1, 4, 5, of specimens from the Gibbs Dry Dock Company's well 
(W-72c), South Jacksonville Duval County, Florida; 1, 4, at a depth of 
890 feet; 5, at a depth of 900 feet; collection of W. Storrs Cole. 

Figures 2, 8, 10, of specimens from the Southern St::ttes Oil Corporation's 
well (W-19), located one and a half miles north of Monticello, Jefferson 
County, Florida, at a depth of 1740 feet; collection of W. Storrs Cole. 

Figures 3, 6, 7, 9, 11-13, of speci;mens from the V. G. Philips No. 1 
(W-440); 3, 7, 9, at a depth of 1789-1799 feet; 6, at a depth of 1757-
1768 feet; 11-13, at a depth of 1018-1030 feet. 

FIGURE 

Figures 1-10, X 40 

Figures 11, 12, X 15 

Figure 13, X 1 0 

1-10. Fabularia vaughani Cole and Ponton; 1, 2, 5, 7, 8, transverse sec­
tions; 1, 5, microspheric specimens; 2, 7, 8, megalospheric spec­
imens; 3, 4, 6, 9, 10, axial sections; 3, 6, 9, megalospheric specimens; 
4, microspheric specimen; 1, 2, 4, 5, 8, 10, introduced for com­
parison with the specimens from the V. G. Philips No. 1 (W-440). 

11-13. 0 perculinoides vaughani (Cushman) ; 11, transverse section; 12, 
external view illustrating raised sutures; 13, median section. 

HO 
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PLATE 17 

Figures 1-5, of specimens from the V. G. Philips No. 1 (W -440) at a 
depth of 1809-1819 feet. 

Figure 6, of a specimen from the Southern States Oil Corporation's well 
(W-19), located one and a half miles north of Monticello, Jefferson 
County, Florida, at a depth of 17 40 feet; collection of \X!. Storrs Cole. 

FigtHes 1-6, X 40 

FIGURE 

1-6. LejJidocyclina (Pliolepidina) ariana Cole and Ponton; 1-3, vertical 
sections of megalospheric individuals; 4-6, horizontal sections of 
megalospheric individuals; 6, topotype specimen introduced for com­
parison. (Note: compare figure 2 of this plate with figure 2, plate 14, 
in Bulletin 26 of the Florida Geologic:t! Survey . ) 

142 
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PLATE 18 

All specimens from the V. G. Philips No. I (\V -440); I, 2, 4-6, at a depth 
of 685-695 feet; 3, at a depth of 675-685 feet. 

FIGURE 

Figure I, X I 5 

Figures 2-6, X 40 

1-6. LefJidocyclina (Pliolepidina) cedarluysensis Cole; I, external view 
of three specimens; 2-4, vertical sections of megalospheric individuals 
illustrating different degrees of inflation and variable development of 
the pillars; 5, 6, horizontal sections of megalospheric individuals. 

144 
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PLATE 19 

Figure I, of a specimen from U.S. G. S. Joe. 6523, David, Panama; col­
lection of the U. S. National Museum, loaned by Dr. Lloyd Henbest. 

Figures 2-13, of specimens from the V. G. Philips No. 1 (W-440); 2-4, 
7-9, 11, 12, at a depth of 546-554 feet; 5, at a depth of 554-559 feet; 
6, 10, 13, at a depth of 574-584 feet. 

FIGURE 

Figures 1-7, 11, 12, 13, X 15 

Figures 8-10, X 40 

1-13. Lepidocyclina (PliolejJidina) macdoualdi Cushman; 1, 2, 6-12, 
vertical sections of megalospheric individuals; I, topotype specimen 

• introduced for comparison with the specimens from Florida; 3-5, 
13, horizontal sections of megalospheric specimens. (Note: Com­
pare figures 3-5,13, of this plate with figure 2, plate 31 of Geol. 
Soc. Amer. Sp. Paper No. 30, 1941.) 

146 



FLORIDA GEOLOGICAL SURVEY BULLETIN TWENTY-EIGHT, PLATE 19 

147 



PLATE 20 

Figures I-7, 9-I2, of specimens from the V. G. Philips No. I (W-440); 
I, 2, 6, at a depth of 1018-I030 feet; 3, 7, 9, II , at a depth of IOSI-1091 
feet; 4, 5, 10, 12, at a depth of 1016-IOI7 feet. 

Figure 8, of a spectmen from Montgomery, Louisiana; collection of \V. 
Storrs Cole. 

FIGURE 

Figures I, 2, X 5 
Figures 3-8, I2, X I5 

Figures 9-II, X 40 

I-12. LejJidocyclina (LejJidocyclina) mortoni Cushman; I, 2, external 
views of two broken specimens; I, this specimen is broken across the 
center, does not possess a marked umbo and has numerous small 
papillae; 2, this specimen is broken so that the small distinct umbo 
appears at the bottom of the figure and the w ide thin flange extends 
toward the top of the figure; 3-5, horizontal sections to illustrate 
the shape of the equatorial chambers and the variable size of the 
embryonic chambers in megalospheric individuals; 6-I 0, vertical 
sections of megalospheric individuals; 8 , specimen introduced fm 
comparison (see Gravell, D. W. and Hanna, M. A., Jour. Pal., vel. 
9, pp. 337-339, pis. 30, 3I, 32, I935) ; II, horizontal section of a 
microspheric individual (note initial coil) ; I2, vertical section of 
a microspheric individual. 
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PLATE 21 
Figures 1, 4, 6-8, II, I2, of specimens from the V. G. Philips No. 1 
(W -440); I, at a depth of I8 8I-I89I feet; 4, 6, 8, at a depth of I8 8 I-I89I 
feet; 7, at a depth of I757-I768 feet; I I, 12, at a depth of I89I-190I feet. . 

Figures 2, 3, 5, 9, IO, I3, of specimens from the Southern States Oil Cor­
poration's well (\'?' -I9), located one and a half miles north of Monticello, 
Jefferson County, Florida, at a depth of I740 feet; collection of W. 
Storrs Cole. 

Figures I, II, X I5 

Figures 2-10, I2, I3, X 40 

FIGURE 

I-13. Discocyclina ( Asterocyclina) man ticellensis Cole and Ponton; I, 
external view to illustrate the apical papillae and development of 
rays on the margin of the test; 3, I0-13, horizontal sections; 4-9, 
vertical sections; 2, 3, 5, 9, IO, 13, topotype specimens introduced 
for comparison with the specimens from the V. G. Philips No. 1 
(W-440). 

I 50 



FLORIDA GEOLOGICAL SURVEY BULLETIN TWENTY-EIGHT, PLATE 21 

151 



PLATE 22 

Figures 1-8, of specimens from the Bonheur Development Company's well 
No.1 (W-12), located at Burns, Wakulla County, Florida; 1, 3, 5, at a 
depth of 180 feet; 2, at a depth of 50 feet; 4, 6-8, at a depth of 15 0 feet . 

Figures 9-14, of specimens from the V. G. Philips No. 1 (W-440) at a 
depth of 399 feet. 

FIGURE 

Figures 1-5, 10, 11, X 40 

Figures 7-9, 12-14, X 15 

1-3, 5. Lepidocy clina (LejJidoc y clina) y nrnagtmensis Cushman; 1, 2, hori­
zontal sections of megalospheric individuals to illustrate the em­
bryonic chambers and the diamond-shaped equatorial chambers; 
3, horizontal section of a microspheric individual; 5, vertical sec­
tion of a megalospheric individual. 

4. LejJidocyclina (Le jJidocyclina) y nrnagunensis Cushman, variety 
morganojJsis Vaughan; vertical section of a megalospheric indi­
vidual with well developed pillars. 

6. LejJidocyclina (LejJidocyclina) jJa·rvula Cushman; vertical section 
of a megalospheric individual. 

7, 8. LejJidocyclina (LejJidocyclina) snjJera (Conrad); 7, horizontal sec­
tion of a megalospheric individual; 8, vertical section of a mega­
lospheric individual. 

9-14. LejJidocyclin a (Pliolejridina) ariana Cole and Ponton; 9-11, vertical 
sections; 12-14, horizontal sections. 
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