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LETTER OF TRANSMITTAL 

HoNORABLE S. E. RicE, 
Supervisor of Conservation. 

Sir: 

I have the honor to transmit a report entitled St·rat·igraphic and 
Paleontologic Studies of Wells in Flo?"ida by Dr. \V; Storrs Cole of 
Ohio State University, Columbus, Ohio, to be published as Geological 
Bulletin No. 19. 

This paper contains studies of two wells in peninsular Florida that 
are of particular scientific and economic interest, and is a continua­
tion of a series of studies initiated by our Bulletin 16. One of these 
wells, that of the Peninsular Oil and Refining Company, was drilled 
as a deep test for oil and is so far the deepest well drilled in Florida. 
Both because of its depth and geographic position, this well is of 
great interest to both the pure scientist and the economic geologist. 
The second well is a water supply well and is included because it 
furnishes useful data for correlation purposes. 

I want to take this opportunity to express my appreciation for 
the interest you have shown in the work of the Geological Depart­
ment and for the support you have so generously given it. 

Tallahassee, Florida, 
May 6, 1941. 

Very respectfully, 

iii 

HERMAN GuNTER, Director 
Geological Survey. 
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STRATIGRAPHIC AND PALEONTOLOGIC STUDIES 
OF WELLS IN FLORIDA 

Peninsular Oil and Refining Company's J. W. Cory No. 1 
United Brotherhood of Carpenters and Joiners of America, 

Power House Well No. 2. 
W. STORRS COLE 

OHIO STATE UNIVERSITY 

INTRODUCTION 
In 1938 the Florida Geological Survey published a bulletin entitled 

''Stratigraphy and Micropaleontology of Two Deep \Veils in Florida.' '1 

The purpose of that bulletin was to make a complete analysis of the 
stratigraphy and micropaleontology of two wells which Herman Gunter, 
State Geologist of Florida, selected because of their economic and 
scientific importance. After the publication of this report, a log and 
samples of the Peninsular Oil and 
Refining Company's J. \V. Cory 
No. 1 well, near Pinecrest, l\Ionroe 
County (W-445), were made avail­
able to the Florida Geological Sur­
vey by Robert B. Campbell , pre' i­
dent of the company, for study and 
analysis. A set of samples was also 
submitted by l\f. R. Vaughan, well 
contractor, from the second well at 
the Power House of the rnited 
Brotherhood of C a r pent e r s and 

FltltJR£ I 
LDCOfion of" ,,1/.s,; 

/. Car,w-nkr :S Unto/1 If¥ /I. 
Z. Cory no./ wwo//, 

Joiners of America, 2 miles north of Lakeland, Polk County 
(W-448 ). l\Ir. Gunter wrote the writer requesting that the studies 
on key wells be continued. The study was begun in the summer of 
1939 . This bulletin embodies the most signifitant r esults of these 
studies. The approximate locations of the " ·ells are shown in figure 1. 
Although satisfactory correlations can be mad e in the yonng-er for­
mations encountered in these wells, definite statements concerni11g 
the formations below the middle Eocene must await the analysis of 
many more wells. One diffi culty is the laeli: of fossils in the oldel· for­
mations. The formations penetrated by the drill in the G 1·a 11 heny 
welF were recog·nized and correlated with certainty. At first, it was 

'\\". ShliTS Cn!P. " Stratigraphy nnrl ~Iir· ropn l eo n to l og~· of 'J'\\'0 Deep W ell s in Florida ," 
Fl orida (;pol. S urvey, Hull. JG, pp. 1-i:>, pi s. 1-l:! , l!J:~s. 
'fl,ili. , pp. 1D-3G. 
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hoped that all the formations penetrated by the ch·ill i111 the Cory well 
could be correlated also witlt other well ~ : nown units elsewhere. One 
result of this study has shown that this cannot be done below the 
middle Eocene. However, studies of ''··ells locatt~d in strategic posi­
tions between the Granberry and Cory wells may leatl cveutually 
to the correlation of the older formations which underlie the middle 
Eocene in southernmost Florida. 

As the U nitecl Brotherhood of Carpenters and Joiners Power 
House well ~o. 2 ended in the middle Eocene, identification of the 
stratigraphic units encountered could be made with certainty. 

All the specimens discussed in this bulletin are filed in the 
Florida Geological Survey Museum at 'fallahassee. 

ACKNOvVLEDGEIVIENTS 

Since 1929 it has been the privilege of the writer to cooperate 
with the Florida Geological Survey on various problems relating to 
the stratigraphy and microfaunas of that state. During that time 
Herman Gunter, State Geologist, has assisted those studies in wa:·s 
too numerous to list. Thus it is a pleasure to acknowletlge the en­
couragement and support \Yhich lHr. Gunter has given for the prepa­
ration of this bulletin. I am indebted to Dr. T. Wayland Vaughan for 
examining and commenting on many of the photomicrographs cl uri ng 
a brief Yisit with him this past sununer. Mrs. Elizabeth Burckmyer 
furnished able a;·sistance in making the drawings of the small Fora­
minifera. The United States Geological Survey undertook the diificnlt 
task of supplying suitable photomicrographs illustrating the external 
appearance of the large Foraminifera. 

PREVIOUS STUDIES 

The samples from the United Brotherhood of Carpenters ancl Joiners 
well CW -448) have not been previously studied by any geologist or 
paleontologist, but the samples from the Cory well CW _~:1:45) have ber n 
studied. CampbelP published two brief accounts of this well in the 
first of which he discussed some of the drilling problems aJH1 stated 
the important contacts based on work by Mrs. E. R. Applin, Consult­
ing Paleontologist, Ft. ·worth, Texas. 

:l HolH ~ t · t B. CH lll}>lH'll, "])epp Tt•:-:t iu Florilla En!I'g"l:HlPs," .:\llll'l' . .:\~:-;ue. J'L•tl'nl. (;Pol., Hull. 
\'OJ. 2;{, pp. 171:3·17.14, ]!):)!). 

"O ntline of the Geo logienl His tor,\' of l'eninsulnr Flurilla ," Fla . . \ ca d. :-:<'i 
l'roc ., n>l. ~ . pp. ~lHJ7, 1~:l!J. · 
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The second note recapitulates the information given in the first, 
although in the second note Campbell states that Dictyoconn:; 
(presumably D. [!1t11.lc1 ·i) occurs at approximately 1,800 l'eet, Borclis at 
about 3,300 feet and Orbitolina 1calnnt cnsis (Dict!}oconus walnutcnsis) 
was reported by one worker from the final core. 

A summary of the determinations of Mrs. Applin in the first article 
is given below. 

Depth in feet 
Pliocene (Caloosn hatchee formation) .............. .. . .. 0-110 
Unassignetl .................. ... ... ............ ............... ······· ·· H········ ·········· 110-390 
Top of l\fioceue ............................................................... . ........ 390 
Top of Olig-oeeue ........ ...... .......... .... ... .... ........ ..... ..... fiOO 
Top of Eocene ( Oeula limestone) .... .... ................ .............. 1220 
Top of Upper Cretaeeons ....... ......... ............ .. ... .... .......... ....... 5730 
Top of Lower Crdaceons ...................... .. .. ........ ...................... 8106 

The only fossils mentioned in this brief account were Lcp1:clorbitoides 
at 5,730 feet and miliolids in the Lower Cretaceous or Comanchean. 

The present study substantiates certain of the contacts given by 
Campbell in his article, but complete agreement is not possible. This 
may be due to differences in interpretation. 

The top of the Oligocene and the top of the Eocene check with 
the observations made in this study, but certain points of difference 
should be indicated. Campbell places the top of the Miocene at 3!JO 
feet. This is the top of a calcareous sandstone and does mark a 
slight lithologic break The writer, however, places the top of the 
.Miocene (Hawthorn formation) at 90 feet whi ch marks the top of 
the section of sands and marls in this well. 

'rhe top of the Upper Cretaceous is g-iven as 5,7:10 feet and the 
top of the Lower Cretaceous is stated definitely to he 8,106 feet, al­
though at both of these depths Cretaceous deposits were encountered, 
some caution must be exercised. It will be stated clearly in other 
portions of this bulletin, that paleontological evidence is virtual ly 
lacking below 2,000 feet. The fossils that do occur are indicative of 
the age of the deposits, but are not absolute indicators that the top 
of a series of rock have been reached. 
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UNITED BROTHERHOOD OF CARPENTERS AND 
JOINERS WELL (W-448) 4 

The United Brotherhood of Carpenters and Joiners well was 
drilled by M. R. Vaughan, W ell Contractor of Tampa. This well is 
located about 2 miles north of Lakeland in Polk County. Samples 
of cuttings were received July 10, 1939. These were collected at ir­
regular intervals" from 10 feet to 550 feet at which depth the well 
was completed. The elevation of the well is 157.6 feet above sea level. 

Examination of the geological map of Florida0 indicates t hat the 
area immediately adjacent to the city of Lakeland is underlain by 
the Hawthorn formation of Miocene age. Although the H awthorn 
formation is assumed to underlie all of Polk County, it outcrops only 
in the western half. 

Below the Hawthorn formation, the Tampa limestone is assumed 
to underlie the entire county.7 Some details of the subsurface section 
of Polk County have already been presented by Mossom.8 Unfortu­
nately, only a very generalized picture of the fossil zones encountered 
in those wells is given. Thus, exact correlation is impossible. 

STRATIGRAPHY 

The formations penetrated by the United Brotherhood of Car­
penters and Joiners well are shown graphically on Figure 2. All of 
the formations are correlated with known outcroppi11g units except 
the middle Eocene which has not been r ecognized at the surface in 
any area in Florida. 

MIOCENE 

Hawthorn formation.-The first samplei represents the interval 
from 10 to 25 feet, and is assigned to the Hawthorn formation. 

The Hawthorn formation as represented by samples from this 
well is composed of phosphatic marls, sands, some limestone and beds 
of greenish to gray, greasy clay resembling fuller's earth. The baf>e 
of the Hawthorn formation is placed at llO feet in this well. 

•sa mples from this W<'ll were given the Floric!a Geological Survey number W-448. 
'',\ note ncconwanyl ng t he se t of samples stated, "Samples taken a t every chnngc of 
formation or us n ear :;o as possible." 
'C. \\'ythc Cooke a mi Stuart Mossom, "Geology of Floridn," ' Florida Geol. Survey. 20 t h 
Ann. Itcpt .. map in pocket, 1!!:!7 -:!8. 
' Ibitl., p. 84. 
':S tuart Mossom, " ,\ Hcvicw of the Structlll'e nnd Stratigraphy of F ioridn," F lor ida Gcol. 
Survey, 17th Ann. Hept., pp. 237 -2H, HI:! G. 
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Tampa limestone.-At 110 to 117 feet a hard white limestone 
containing a few casts of small gastropods was encountered. Although 
careful r;earch was made, no foraminifera were encountered in this 
sample. However, because of the. lithologic character and the assump­
tion that the Tampa limestone underlies the entire county, it is thought 
that the well penetrated the Tampa limestone between 110 and 117 
feet. 

The succeeding sample ( 117-180 feet) was also found to be devoid 
· of diagno:tic Foraminifera, but rather numerous Bryozoa were en­

countered. These were submitted to 'Dr. R. S. Bassler of the United 
States National Museum. The following is a quotation from his 
letter :9 "However, W-448 contains an abundance of the characteris­
tic Jacksonian fossil Reteporidae : Polyascosoecia jacksonica Canu and 
Bassler and with it T11bucella?"ia fallax Canu and Bassler, an equally 
good species. The other species in t his lot are N ellia oculata Busk, 
Parella and Entalophom which haYe a wider range.'' 

Canu and Bassler10 give the following ranges for the various genera 
and species mentioned in Dr. Bassler's letter: 

l'olya scosoccia jacksm1 ica ... ................................... Middle .Jacksonian 
T u1Jucell1wia fallaa' ........ ............. ..... )litldlc nnd npper Jacksonian 
NelNa oculatn ................................................ Vicksburgian to R ecent 
l'orella.................................. ........ .. .............. . .... .J.nt·ctian to Recent. 
JiJnta!ophora ............... .. .......................... ...... .. l\lidwaynn to Claibornian 

Although the prevailing aspect of the Bryozoa suggests an Eocene 
<lge, certain discrepancies may be noted. Inasmuch as diagnostic 
Eocene Foraminifera do not appear until a depth of 250 feet, this 
portion ( 117-180 feet) of the well is placed in the Tampa. It may be 
that the Bryoza found have a longer range than was believed formerly, 
or it may be that they represent reworked forms. 

EOCENE 

Ocala limestone.- The two samples representing the interval from 
250 to 265 feet ar e composed of a soft, porous, gray limestone with 
abundant large Foraminifera. Certain small Foraminifera were re­
covered f rom the sample at 250 to 258 feet. The··c represented typical 
upper Eocene species. Large F oraminifera are the dominant constitu­
ents of the samples collected between 265 and 355 feet. A white lime 
stone composed mainly of t he casts of small Foraminifera is found 
between 355 and 370 feet. 

"Letter to t he writer, dated .Tunc 28, 1!)40. 
"Ferdinand Cann and Ray S. Bassler , "North Amerlcnn Enrly Tertiary B t·yozon," U. S. 
Nn t. )hts ., Bnll. 106; pp. 196, 48ll, 544, 7 35, 83U; 1!.120. 
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Many of the large Foraminifera are diagnostic of the Ocala lime­
stone in other areas of the state. Certain species are associated "·ith 
these which are reported from the Ocala limestone for the first time, 
although most of these species haYe been found elsewhere in deposits 
of upper Eocene age. 

Middle Eocene.-At 370 feet a light tan limestone was encoun­
tered. Except for the intervals between 465 and 490 feet and 523 
to 532 feet, the predominating color of the limestone encountered is 
light tan to brown. This section represents the middle Eocene. It is 
the probable equivalent of the Claibome section reported from the 
Granberry \Vell. 11 l\fuch more detailed \York must be done before this 
eorrelation can be proved. This is undoubtedly the same zone that 
Stubbs12 refers to as the Coskinolina zone in Seminole Connt~·. 

PALEONTOLOGICAl.~ RECORD') 

117-180 feet 
Bryo7.oa 

Entalophom sp. 
"Ycllia oculata Bn><k 
Polynscosoecia jackso11 ica Cann and Bassler 
Parella sp. 
Tulmce/.lm·ia fallax Cann and Bassler 

214-217 feet 
Oilric·irl cs sp. 
Elphi<z.imn sp. 
Eponicles sp. 
Globorotalia sp. 
Rotalin sp. 
T1"ilocuz.ina, sp. 

250-258 feet 
Oamerina sp. probahly 0. ,;an<lcrsto /,:i ( l\1. G. Rutten and Vermnnt) 
Elphidiu.m texanum (Cushman an<! Applin) 
Eponides jaclcsonens·is (Cushman and Applin) 
Globul-ina giblm d'Orbigny 
Gypsi.na globu.la. (Renss) 
Lepidocyelina ( Lepidoeycz.ina) mort ani Cushman 

ocala7w Cushman 

Ope1·culinoides flol"illensis ( Heilprin) 
oculanu.s (Cushman) 

Textulal'ia su.bha.?tC1"ii Cushman 
Valmtz.ina oealana Cushman 

258-2fl[) 

variety attemwtn Cushman 
jlo1·illann Cushman 

Camerinn vanders tolci (M. G. Rutten ami Vermunt) 
Lepillocyel'ina, ( Lepidoeycl-ina) ocaln11n Cushman. nll'iet:v p8eurlomar­

{Ji'nata Cushm a n 
200-300 feet 

Heterostegina ocalanu Cushman 

"W. Storrs Cole, "Stratigraphy and Mlcropnlcontology of Two Deep Wells ln F lorida," 
Florldn Geol. Survey, Bull. lG, pp. 21, 22, 1038. 
l2Sldney A. Stubbs, "A Study of the Artesian Water Supply of Seminole County, Florida," 
Florida Acad. Sci. Proc., vol. 2, p. 27, 1()37. 
*Only the first appearance of a species is listed. Although a given species may occur 
in lower samples, it is not so recorded. 
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Opercu.linoi cles w'illcoxi ( Heilprin) 
300-3~0 feet 

C'amcdna moorlylwanchensis Gr:well and Hanna 
Pse urlO!JhTUf]'m·ina ( Proporcyc/'inu) ciiTcusis ( Vn nghan) 

370-390 f eet 
D ·iscorinops·is gunteTi Cole, n. sp. 
Valvnl'ina tloridana Cole, n. sp. 

390-395 feet 
D ·ict1}ocomt s coo f,cc i (Moberg) 

409-413 f eet 
C'oskinolinn tlorirlann Cole, n. sp. 

413-419 feet 
Spirolina c01·yens·is Cole, n . sp. 

505-520 feet 
Litu01wlla tlol"irlana Cole, n. sp. 
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Peninsular Oil and Refining Company's J. W. Cory No. 1 
(W-445) 

The Peninsular Oil and Refining Company of Tampa, :B' lorida, 
ch·illecl a wildcat well known as the J. W. Cory No. 1 in t he 
center of NW% of Section 6, Township 55 S., Range 34 E., Monroe 
County. This well was started December 31, 1938 and was abandoned 
May 27, 1939. It is the deepest so far drilled in Florida. The elevation 
of the derrick floor was 14 feet. Samples, the driller's log and electric 
log were presented on June 24, 1939 to the F lorida Geological Survey 
through the courtesy of Robert B. Campbell, Tampa. The drillers were 
the Loffland Brothers of Tulsa, Oklahoma. (Frontispiece ) . 

Numerous samples of cuttings taken at 10 foot intervals were re­
ceived. These cuttings represented the inter vals from 14 feet to 2,840 
feet and from 3,240 feet to 8,310 feet. In addition to the samples of 
cuttings, 31 cores were sent which were collected at irregular intervals 
from 3,252 feet to 10,006 feet. The total depth of this well at its com­
pletion was 10,006 feet. This set of samples was given the Florida 
Geological Survey number W -445. 

STRATIGRAPHY 

The formations encountered in the Cory well (W-445) with their 
l ithologic characterif:tics are shown on figure 3. 'l'he writer has found 
exact stratigraphic determinations quite impossible below 2,610 feet 
because of lack of paleontological markers. Below 8,000 feet, only cores 
are shown as few samples of cuttings were submitted for t he final 
2,000 feet. 

PLIOCENE 

Caloosahatchee formation.- Although t he; first sample was col­
lected from 14 to 19 feet, r efer ence to the geologic map of F'lorida 
indicates that this well starts in the Caloosahatchee formation. The 
samples from 14 to 90 feet are composed of porous, gray, fossiliferous 
marl, (14-60) followed by an almost white, hard limestone (60-70) 
which is underlain by an arenaceous marl (70-90). 

Foraminifera are present, but are so badly preserved that iden­
tification is impossible. The only genus which could be recognized 
with certainty was Amphistegina. The correlation of this portion of 
the well is based on the fact that the geologic map indicates the well 
should have penetrated the Caloosahatchee formation. 

MIOCENE 

Hawthorn formation-From 90 feet to 510 feet, sand, sandstone 
and marl were encountered. The sand particles vary in size from 
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fine to relatively coarse. Some of the largest particles were at least 
one-half inch in diameter; these were well rounded and polished. The 
chief constituent of this sand was quartz, but frequently dark, polished, 
phosphatic pebble-s appeared. Between 390 and 480 feet, the sand 
was cemented by a calcareous cement. 

Foraminifera which could be definitely identified appeared in 
this section of the well. The following depths yielded Foraminifera 
suitable for identification: 100-110; 110-120; 130-140 ; 360-370; 
480-490; 490-500; 500-510. Although only relatively few species were 
recovered at each of these depths, the composite fauna represents the 
Hawthorn formation without question. 

At 510 feet soft, porous limestones and dense, fine-grained lime­
stones begin. There is a marked lithologic break at this point. In 
fragments of a hard, white limestone found in the sample at 510 to 
520 feet were fragments of Sorites sp. These specimens are similar 
to those which Cushman and Ponton13 report from the Hawthorn 
formation. Thus, it would appear that the basal Hawthorn in this 
area is a soft, porous limestone and a dense, fine-grained limestone. 
Above this is the sandstone section. 

The soft, porous limestone and dense, fine-grained limestone of 
the Hawthorn has a thickness of 80 feet. The sandstone, sands and 
sanely marl portion has a thickness of 420 feet, therefore the total 
amount assigned to the Hawthorn formation in this well is 500 feet. 

'Tampa limestone.-At 590 feet, fragments of a brown limestone 
appeared in which were embedded a few specimens of Archaias 
florida nus (Conrad), (see plate 8, figure 1). This species character­
izes the Tampa limestone at the outcrop of this formation. In fact, it 
is the only recognizable Foraminifera reported from the Tampa lime­
stone. Although the writer appreciates that the occurrence of one 
species is a poor basis for the recognition of a formation, it is the best 
proof that may be offered at present. 

OLIGOCENE 

The Oligocene was reached at 900 feet. Although there is not a 
lithologic break at this depth, the sample at 900 to 910 feet contained 
numerous specimens of Jlliogypsina (1tl1:ogypsina) hawlch 1si Hodson. 
In the Port St. Joe test well (W-288) the first appearance of 
il'I. hawlcinsi was considered to represent the top of the Oligocene.14 

"'.Joseph A. Cushman and Gerald llf. Ponton. "'l'he F oraminifera of the Upper, Midd le 
nnd part of the Lower Mio cc·n c of Florida." Florida CpoJ. :-inrvcy. Bull. :J. J). 20. 10:32. 
"Op. cit. (Bull. 16)_. pp. 13-1G . 
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At 1,100 to 1,110 feet, a Hete?·ostegina was found which is referred 
to H. texana Gravell and Hanna. In the Port St. Joe test well the 
first appearance of H. tcxana occurred 159 feet below the appearance 
of M. hawlcinsi. In the well under consideration H. texana appeared 
200 feet below the first occurrence of 111. hawlcinsi. 

Below the M1:ogypsina hawlcinsi and H eterosteg1:na texana zones an­
other Miogypsina appeared in the Port St. Joe test well. Although 
careful search was made for M. gunte1·i in the Cory well, it was not 
found. 

However, associated with H. texana was a small brachiopod, Argy­
?'otheca wegemanni Cole, (see plate 18, figures 1, 2) which has bcc>n 
described from the Meson formation of lVIexicoY; Previously, this 
species of brachiopod was known only from its type localit~· . It is, 
therefore, interesting to find it in Florida in association with H. texana 
which also occurs at the type locality of A1·gyrotheca wegemanni. 
It is amazing that more of the Foraminifera associated with these 
two forms in Mexico did not occur in the samples from this ·well. 

At 1,140 feet, a number of specimens were encountered which were 
tentatively assigned to D1'ctyoconus coolcei (Moberg). The type locality 
of this species is United State Geological Survey, locality 6828, New­
land Spring, near Falmouth, 9 miles west of Live Oak, Suwannee 
County, Florida. This rock is included in the Suwannee limestone 
of Oligocene age, named by Cooke and lVIansfielcF 0 in 1935. 

The next recognizable Foraminifera were found at 1,220 feet . 
These were representatives of the genus L cpiclocyclina. Upon detailed 
analysis these proved to be species characteristic of the Ocala limestone 
elsewhere in Florida. 

At 1,340 feet specimens were encountered which r esembled those 
discovered at 1,140 feet, namely, forms which were tentatively iden­
tified as Dictyocont(S coolcei (Moberg). Specimens were selected at 
1,140 feet and 1,350 feet for detailed study. Upon analysis of the 
specimens, it was found that the same species occurred at both depths 
although the fauna below 1,340 feet was more diversified because 
certain genera and species occurred which were not found at 1,140 
feet. The species which are common to both depths are Dictyoconus 
coolcei (Moberg) and Coskinol1:na floridana Cole, n. sp. 

"W. Storrs Cole, "A new Oligocene Brachiopod from Mexico," Bull. Amer. Pal., vol. 
15. no. 57n, pp. 1-7, 1 pl. . 13 figs .. 1929. 
"C. Wythe Cooke and W. C. Mansfield, " Suwannee Limestone of F1orida," Geol. Soc. 
Amer. l'roc. 1935, p. 71, June 1!l36 (abstract). 
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Inasmuch as the two zones containing Dictyoc01ws and CoskhwUna 
were separated by Ocala limestone, the conclusion was reached that 
the specimens in the upper zone ( 1,140 feet) represented reworked 
middle Eocene forms and that the specimens previously reported from 
Newland Spring had the same type of origin. 

Although Cushman17 states that the range of Coskinolina and 
Dictyoc01ms is lower and middle Eocene, Davies18 has proved that 
a primitive representative of the genus Dictyconus occurs in the 
Cretaceous. Thus, the range has been extended to older rocks, but 
records of the occurrence of these forms above the Eocene have not 
been published except for the Newland Spring locality of l\Irs. Moberg. 

Inasmuch as the stratigraphic range of Dictyoconus has been ex­
tended downward, it is only logical to suspect that representatives 
of this genus might have existed longer in certain areas than in others. 
Although this possibility was considered to account for the occurrence 
of both Dictyoconus and Coskinolina in the Oligocene of the Cory well 
and at Newland Spring in the Suwannee limestone, it was dismissed 
in favor of the idea that the specimens in the younger rocks were re­
worked. The same species occur at both 1,340 feet and 1,140 feet 
with unquestioned Ocala limestone intervening. Inasmuch as these 
are specialized forms, it seems doubtful that they would survive for 
such a period of time without some evolutionary change. 

The most abundant species at and below 1,340 feet were found at 
1,140 feet, but the rarer species were not. Thus, Lit1lonella was not 
found at 1,140 feet, but a few individuals were found in many of the 
samples below 1,350 feet. This may be explained by the fact that 
in reworking, the more abundant types will occur with greater fre­
quency in the younger deposits. It is possible that careful search 
will reveal Lituonella accompanying Coskinolina and Dictyocomts in 
the reworked faunas. 

In the future, great care must be taken in dealing with the species 
of Coslcinolina and Dictyocontts in order to prove that reworked ma­
terial is not being examined. 

On November 29, 1940, Sidney A. Stubbs, Assistant State Geologist 
of Florida, wrote the writer after reading this report that he in­
terprets the upper Dictyoconus-Coskinolina zone in a different manner. 

".Joseph A. Cushman, ''Foraminifera, their Classification and Economic Usc," Hnrvnrd 
T;nlverslty Press, pp. 131, 132, 1040. 
"L. l\L Davies, "An early Dictyoconus, and the genus Oruitolina: their contemporaneity 
structural distinction and respective natural all!es," Trans. Hoy. Soc. Edlnbur::h, vol. 50: 
pp. 773-776, pl. 1, figs. 4,6, 1039. 
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It seems pertinent to this problem to quote portions of the letter 
which lVIr. Stubbs wrote. 

'·Your coudu:;ion h that the forms auovc the Ocala were reworked 
from the Eot:eue helow the Ocala. To fiUl!lJUrt this you dte the short 
rauge of the genera in1·oJved and the faet that the &Lnte :>[Jet:ies <><:<:ur 
abullll:llltly :tiJIJ\·e ami ht!low the Ot:ala. I s till do not feel that these 
observations constitute vruuf aud that the :;ubject is still oven fur 
debate. 

"In support of this contention, I cite the following observations. 
The Ocala limestone was deposited iu all parts of peninsular Florida . 
It was ;;ubsequl•ntly eroded mul in a few places it has been entirely 
renwvetl. except fur small scattered patches. The distribution of the 
Ocala b based on study of several hundred wells that penetrate the 
Eocene. The extensive erosion that completely removed a portion of the 
Ocala seem:; to lul\·e taken place after the 1leposition of the Hawthuru 
Miocene. I base this statement on tlw re:mlts of my study of wells in 
the Seminole-Volusia County area. In that territory, we frequently 
find the Caloosahatchee marl resting upon Middle Eocene. In mueh of 
the territory the llawtl.wrn occurs as remuants, but where Hawthorn 
lws been present iu well cuttings, it has always l!een immediately under­
lain by at least a few feet of typical Ocala. Therefore, it is exceedingly 
difficult to understand how the Co.~kinolinu and other forms could have 
been derh·ed fl·ont covered Eocene beds. It further seems that we would 
necessarily Ita Ye many Ocala forms present in the reworked material and 
there is uot one Ocala species present . 

"There are, so far as we know now, only two areas from which this 
reworked fauna could haYe been derivPJl. One is in south Georgia in 
the Quitman to Tl.v>masyil!e vicinity and the other is in a small part of 
Yolusia, Seminole and Bre,·artl Counties in east central Florida. The 
south Georgia area is different from that in East Peninsular F lorida 
in one respect. At Thomasville, the Oligocene may rest upon the l\liddle 
Eocene. There we find about 100 feet of Oligocene sediments res ting 
upon the Coskinoliua-bearing Eocene. 'l'hese Oligocene beds contain 
Coski.nolina-.Dictyvconus. ln both of these areas the Ocala has been 
removed by erosion after being deposited over the Coskinolina-bearing 
material. The Ocala where present as remnants in these two arens is 
exceedingly foss iliferous. It seems that this would lend f urther weight 
to the argument that if the Oligocene fauna has heen derived by re­
working, then the reworked material shou ld contain as many or more 
Ocala s pecies as it does Coskinolina Eocene forms. 

" On the other hand, in support of the recurrent fauna we find that 
the lithologie character of the r ocks in the Eocene and Oligocene a re 
Yery similar. This means that ecologic conditions conducil·e to the life 
of Coskinolina. and other members of that group were probably re­
current during Olig-ocene times. 'Ve ba,·e no reason to con tend tbnt 
all the forms died during upper Eocene times because our knowledg-e of 
the distribution of the fauna is yery meager. and because we know tha t 
age equiYalen ts do not always mean time equivalents. A fauna migrating 
from F lorida to the " 'es t Indies. for example. would cause the g-eolo­
g is ts examining the " ' est Iudian rocks in which t h is fauna wns con­
taiued to assign these rocks to the same nge ns the F lorida material. In 
truth, howeYer, the 'Vest Indian rocks w ould be younger thnn the 
F lorida d eposits . A repetition of the smue ecologic conditions in Florida 
during- a later period could cause that f:a me fa nua to agnin ap11ca r in 
Florida se!liments. 'l'he classic t>xa mple. " ' illiain·s work on Tropi­
d oleptus Zones in the Upper De1·onian of New York (U. S. G. S. Prof. 
Paper 79), may ue a 1111lica ble to the Florida faunas 1vhen we h:ne com­
pleted s tudying them.'' 
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The writer replied as follows: 

"The problem is mainly an :wademic one rather than practical. I 
helie ,·e you will ag-ree in this. I ba Ye now established beyond question 
that there are two zones in which Dict1fOConus-Oo8lcinolina occur. There­
fore, the use of these forms in establishing stratigraphic units is open 
to question unless thPre is supporting e \'iden!'e. 'l'his is all the more 
true because the same species occur in l.Joth zones. In fact, there may 
be more than two zones. 

"The academic problem is not solYe<l so rPadily. I still hold to 
m~· opinion that the upper Dict1fOConus-CoskinoNna. zone in the Cory 
\Yell is dne to reworking despite your excellent plea for a recutTent 
fa nna at this horir.on. Let me hasten to say, however, that your ar~u­
ment has merits. that the idea cannot be entirely discarded, hut I feel 
that m~· stand is based on stronger theorPtital and practical grounds 
than ~-ours. Da,·ies (Trans. Roy. Acad. Edinburgh, vol. LIX, pt. 3, 
lfl:{8-1!l~9. pp. 778-779) has demonstratecl that rather rapid evolutionary 
·Changes tal;:e place, especially in Dictyocomts. This is shown in the 
cle,·eJopment of the sub<lh·is ions of the marginal trough. 'rhat DaYies is 
correct is indicated by the characters found by myself and others in 
D. cool.'ei, D. guntcri., D. codon and others. 

"I am of the opinion, from my rather extensive studies of larger 
Foraminifera. that these highly specialized forms h:ne ,·ery restric ted 
time ranges. I douht if a spec·ies would pers ist through two epochs, and 
I am conYinced that a genus would show some slight modification. 

"I do not see that the 'J'ropidolc]ltu.~ {)I'Oblem is applicable h ere, 
inasmuch as there is a definite tonguin;..( of the sediments in which it 
or·curs. In the Cory well the entir<' section concemed is compo~etl of 
marls and marlr limestOJ1PS. If the range of Dictyocollus-Cosl.:illolina is 
from middle Eocene to Tampa. wh~' ist!'t it continuous in this well'! Ec·o­
log-ieal r·onclitions werr ns fayorahle for its sur\'iYal in Ocain time as in 
either the middle Eocene or Oligocene. 

"Let me ndfl a poi11t 110t co,·erPcl in my manuscript. In the Cory 
well at 1130-40 feet there are a few specimens of the form which I nm 
(·alling Discorinopsis .flllnferL 'rhese show by their physical condition 
that they lut>e suffered transportation ns they are battered ami chipped. 

"Tt is true that man~· of the sppf'imPns of Di.ctyocOIII/8-Gosl.:inolina 
at 1140-1150 feet appear fresh without ahrasion of the smface. (Inci­
denta lly, this is n point in fn,·or of your argument.) HoweYE'r, most of 
thPse specimens arr filled with ra l!'ite. a eondition not found in the 
specimens helow 1340 feet which are perfectly preserved with open 
chambers. This is not proof, of course, of transportation, but is 
suggestive. 

"The furt that the miclclle Eocene is covered by the Ocala is well 
tal;en and the strongl'st point for a r f•!'urre nt fauna. 1-IoweYer. the 
Floridian plateau has only about one-half its surface available for study 
us the r emnimler is under the waters of the Atlantic or Gulf. These 
arPas. one or hoth, may han~ bc•pn high during Oligorene time nncl ha,·e 
])(•en t h e• source for th<' r eworked midclle Eocene forms . (See Cushman, 
"E<)('PnP for:tminifPra from the snhmarin!' c·orps off t·Jw P:'tStPrn coast 
of l\'orth Arncricn." f'ontrih ., yo]. 15, pt. :3, lfl~!l.) This c·ontPntion is not 
]mrcly ";.(ness'', hut is bnsecl on thP fact lhat lhc Marathon well on 
KPY Var·a is siTnctll r:tll v higher on t'lte olcler for111alions than is the 
Co;·~· well 011 the mainlniul. 

"There may be more tha11 one zone of DiCIJ!OConus-Oosl•inol-hw in 
the Oligocrm·. AHhongh it was not pradic·al h• snlHiiYi<lc t he Oligocrnc 
in the Cory w r ll, the Dir:IJJOI·ouus-Co.<ikinoliua zone oecnrs lwlow the 
j{('f('rost cgi1w zonr a mi rPifltil·e J~· (']o;;e to the top of lhl' O<·al:t . On the 
outcrop near l'\ewlnml Spl'ing the roeks C'O!ll':tininl! Uosl;inolinn are now 
n:;;;; ig·necl to nppern1o:;;t Olig-ocPne. In 1 he l'ort St . . Joe test well :3 DictJJO­
couu8-0oskinolina were not fonncl. This sn.g·gests to me irregular dis tri-
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bution of these forms nnd probably two or more reworked zones in the 
Oligocene. 

If we were to hold to your viewpoint, we would not be able to sep­
arate any of the section of limestone in the Cory well into formations 
on the basis of short ranged fossils because we would never know when 
we were dealing with a recurrent fauna." 

EOCENE 

Ocala limestone.-'fhe top of the Ocala limestone{ is based on the 
first appearance of L epidocyclina in this well. The various species 
found have been reported from the Ocala limestone elsewhere in 
Florida or in other deposits of upper Eocene age in the Caribbean 
region. 

Middle Eocene.-At 1,340 to 1,350 feet, a light tan to brown lime­
stone appears. This formation contains abundant Dictyoconus. Ap­
parently this formation is widely distributed over peninsular Florida. 
This limestone may be the deeper water equivalent of the sands de­
scribed in the paper on the Granberry well19 (W-285) and assigned 
to the Claiborne. Many wells must be examined to prove this point. 

Two species of Dictyocomts are found below 1,340 feet in this 
well: D. cookei (Moberg) first appears at 1,340-1,350 feet and D . 
gtmteri is encountered at 2,050-2,060 feet. Some workers divide this 
portion of the middle Eocene into two zones, i. e., the Dictyoconus 
coolcei zone below which occurs the Dictyocontts gunteri zone. The 
D. cookei zone in this well has a thickness of 700 feet. 

Lihwnella floridana is associated with D. coolcei but is rather rare 
in most samples examined. It may not extend to the top of the D. 
coolcei zone. It may be practical to designate a L if1wnella sub-zone. 
More work is needed to establish the validity of these suggestions. 

The Dictyoconus gtmt er·i zone apparently extends to 2,610 feet at 
which point the soft, porous limestone ends and a dense brown lime­
stone appears. If this interpretation is correct, the middle Eocene 
Dictyocomts zones have a thickness of 1,260 feet. 

Lower Eocene.- Below the Dictyoconns gtmteri zone, there are no 
recognizable fossils to a depth of 3,350 feet. At 3,350 feet specimens 
were recovered which are assigned to the genus Borelt:s. This genus 
ranges f rom Eocene to Recent. In this paper the zone containing 
B01·elis is assigned to the lower E ocene. 

CRETACEOUS 

Below the B o1'el1:s zone, L ep1:d01·bi to·ides occurs at 5,760 feet. In 
the section between 3,350 feet and 5,760 feet a core at 4,617-4,625 feet 

100p. c it. (Bull. 16) , pp. 21, 22. 
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is composed of a foraminiferal limestone, but thin sections show that 
the greater percentage of the forms belong to the family lVIiliolidae. 
Generic and specific identifications are impossible. Cushman in his 
textbook20 states ''The lVIiliolidae have reached their greatest develop­
ment in shallow, warm waters of the Upper Cretaceous and Eocene, 
and are now particularly characteristic of coral reef conditions in the 
tropics." Unfortunately, the data derived from the study of this 
core do not help in determining the age of the section from which it 
was taken. 

The writer has found it impossible to pick the exact r:Joint at which 
the Cory well encolmtered the top of the Upper Cretaceous. The top 
of the chalk at 5,750 feet certainly represents the top of an Upper 
Cretaceous formation. How much of the interval between 3,350 feet 
and 5,750 feet might be Upper Cretaceous is a question which cannot 
be decided at this time. 

Below the Lepiclm·bit01"cles zone, macroscopic fossils were found in 
two cores, from depths of 7,676-7,684 feet and 7,944-7,949 feet. Dr. 
L. Vv. Stephenson of the United States Geological Survey examined 
the macroscopic fossils at the request of Herman Gunter. The fol­
lowing quotation is from Dr. Stephenson's letter21 to l\Ir. Gunter. 

"The core from a depth of 7,67G-7,GS! feet bears the imprint of the 
posterior part (Jlerhaps nhont hnlf) of a n l11ocemnws. Alt-lwngb the 
position of the be>ak nnd hin.~e and the ont"lim• of the she ll cannot he 
seen the trend of the concrnt:ric mn rks stron~ly sn.~gPsts I 'llfH'Cra mu s 
lauiatus Schlotheim. a cbarnderisti<: Ea.~le Forcl i<pccies. The matrix 
also suggests certain hard facies of the Eagle Ford. 

The hard limestone from a depth of 7,0-14-7,!)4!) feet conta ins many 
fragments nnd imperfect yonn~ shells of Ostreidne son1e of which belong 
to Grypliaea. ( sensu loto) , hnt: nonp of them is specific:otl ly identifiable. 
Lithologically the rock mi~ht Yery wt•ll be one of the I imeston<:'s from 
the Comanche series .. . " 

Although there is no doubt that the cores examined by Dr. Stephen­
son represent the Cretaceous, there is considerable question as to 
their correlation with standard sections elsewhere. 

Campbell places the top of the Lower Cretaceous at 8,106 feet. 
This determination was based on a change of lithology at this depth. 
The writer is not able to agree that the evidence is sufficient to state 
r1efinitely that this well penetrated the T_.~ower Cretaceous. 

CO'l\IPARISON OF THE CORY WET_.~Tj Wl'l'H 'l'Hl'} 
l\fAHATHON WBljl~ 

A well was drilled by the Florida Bast Coast Railway Company 
at :Marathon on Key Vaca in 1918. 'l'his well was beg un li'ehruary, 

'".Joseph A. Cu~hmnn, "For uminif<!l'a , 'J.'h~ir Classification nnd Econom ic Use," Hurvn rd 
l 'nivPI' }:;it·y Prt•ss, p. lfi2, Jf)40. 
" L<!tter dated August lG, 1!)3!), n copy which iVIr. Gunte r kind ly supplied. 
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1917 and completed to a total depth of 2,555 feet early in 1918. l\Iossom~~ 

and Cushman23 have both studied samples from this welL 

In describing the lithologic character of the sed iments cnr-ounterccl 
Mossom logs coralline limestone from 85 to 179 feet; fron1 180 to 

589 feet, sandstone; from 5!)3 to 1,700 feet (the last Ram ple collected), 
limestone. 

Recognizable fossil zones are listed as follows : 
:\I:m1thon Well (\Y-2) 

Depth below surface in feet 
*Orbitolit cs sp ........................... ............................ 589 
Miogypsi?w cusltma11 i ............................................ 852 
Miogypsi11a hawkinsi .............................................. . 
LepiclocycHna (various sp.) ................................ !)8'! 
Dictyocrmus rookci ............................................... .1248 
Dici1JOConus guntcri ........................................... 1700 
• Probably Sorites S[J . 

Cory Well (W-4-!5) 

520 

000 
1220 
1::140 
2050 

DESCRIPTION OF CORES FROM THE CORY WELL (W-445) 

Depth in feet 
3252-G6.-Dolomitic limestone, mottled , gray to light brown, compact, mas­

sin•. except fol' a few pore spaces. One fragment composed almost 
entirely of a mixture of ca lcite ancl dolomite crystals, many of 
which could be seen with the naked ('J'C. 

3GG5-60.-Ar~illaceons chalk. mottled, salt nll<l pepper appearance with the 
darker shade predominating, compact, soft. One fragment com­
posed of black dolomitic limeston e with masses of selenite. 

3F;38-43.-Anhycll'ite, nwttiC'cl, white to dark ~l':ly . 
4350-5G.- Anhydrite, mottled, white to dark 1--:l'ay. 
4617-25.-Limestone, Cl'eam-colol'ecl. compact, massiYe. Foraminifera and Os­

tracoda noted on fresh!~- broken snrfac·es. 
[;256-66.-Linwstone, li~ht gray to tan, ext1·emely vorons, with casts and 

molds of fossils. 
GG50-70.-Limestone, crea111 colored, main!~- C01lll10Secl of small calcite cr~rstals. 
6712-32.-Limestone, light brown, compact, ci·ystalline. 
7000-10.-Chalk, white. compact. 
73G2-62.- C'halk, whHc, compact. 
7676-R-L- Limcstone, dark gray, compact, with a slight odor of petroleum. 
7D-H-±!).-Limestone, thrC'c li~ht gray fra~BH'nts which a1·e d en se nml com-

pad withont fos;;ils: thrC'C dark gr:1~- to 1w:nly black fra~ment·s. 
one of which contai11s rath c> r almncln11t fossils. 

8168-75.-Anh~·drite. mottled , white. f:l'tlY, light hrown, compact, ma:o-;s i\·e. 
822G-GO.-Lime;;ton c. c·rC'nm colored , compact (one frapnent) ; Anhydrite 

( OJIC fra.t.::mcnt). 
1't~83-G2.-Limestonc. cream col or ed . compnct. 
R~~fl5-R-!Ofl .-Auhyclrite. mnssive. mottled gray to brown. 
8-!Gfl-75.- Limestone, chalky, grny , compact. 
8G72-S600.-Dolomitic limestone, gray to t·an , compact, mass ive (two frng­

lll<'Bts): anh~·clritc (mw fragnwnt). 
8(;00-10.-Anh~·dritC' (t\YO fra~JIJCIItS); limestone, d:ll'k gnt~·. compact (011(; 

fragment). 
R700-2R.-Li me~-< to Be, <Ten Ill colnrC'cl. ('Omll:l et. ma ssh·<'. 
f'R18-:0:2.-Limestonc similnr t·n that in 1-:;700-28 (s(• vc ral fragments); anhy-

d ri'"c. (two frn g mPnts). 

0 '0JJ . l'it. ( 171h Ann. H!'pt.) , pJl. 2:i:!-2:i -l. 
0 '.Joseph ,\ . Cus hma n, "Fora m inifera f rom Ole Deep \\"('ll s of Florida," Florida GPo!. 
Suncy, 16th .\nn. Hcpt., pp. 3:.1-G!:I. 3 pb., 1!:121. 
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8037-G3.-Anb~·cJrite (seyeral frag-ments); lime;;tone, dark ~r;ly to ligllt ta n, 
mass iYe, few minute pore spaces, slight o<lot· of petroleum (one 
fragment) . 

8064-81.- Anhyclrite (seYeral fra;..:ment,; ) ; limestone. dark gray, slight!~· 
argillaeeous. massin'. soft, faint petroleum o<lor. 

902G-40.-Dolornitic limestone, gra~· to tan color ed, extremely porous (one 
fragment); dolomi t ie limestone, <lark gray, compact (one frag­
ment) . 

0024--Hl.-Anbydrite (three frag-ments) . 
0185-9208.-Limestone, tan. porous (one frugment); anh~·drite (two frag-

ments). 
9341-56.-.Anh~·clrite . 
9611-25.- Limestone, dark gray. massi\'e, eompa ct. faint petroleum odor . 
9750-65.-Limestone. dark tan colored. with ra ther abundant she ll fra~ments . 
9841-51.-Limestone, dark gray to nearly black, compact and massiYe, inte r-

bedded with some anhydrite. 
9095-10,006.-Anhydl'ite (seYeral fragments); limestone, dark gray with the 

appearance of petroleum stain. sli;.:ht odor of petrole um, massiYe, 
slightly crystalline ( seYera I fragm ents) . 

PALEONTOLOGICAL RECORD 

100-110 feet 
A:mphisleg ina gibbosn d 'Orbigny 
Sorit es sp. 

110-120 feet 
Cuu eolhw angusta Cushman 

130-140 feet 
Buliminelln el egatltissima (d'Orbigny ) 
Dyoci.b·ieicles biscriaUs ( 'u,;hman ami Ya len t ine 
Elphidi.um ineertum. (" ' illiamson), yariety chtra fum Cushma n 

360-370 feet 
Holmlus amcl"icmut s (Cushman) 

480-400 feet 
AnrJulogerina. occiclenlalis (Cushman) 
Bulimina. gracilis Cushman 
JJu lim iuc llu cw·ta Cushma n 
Cassiduliua lac~igata d'Orhigny, Ynriety carina ta Cn~hman 

su bgl obo.w H. H. Br::uly 
Cibieidcs CO il CCntrieus (Cushma n ) 

floridanus (Cushman) 
Discorbis eancleiana (d'Orbigny) 
N oni.on pizarrcns-is Berry 
Pla.nul.ina deprcssn (d'Orbigny) 
'l'ea:tulariella barret t i.i (.Jones and Parker ) 
Uvigerina per egrina Cushman 

4!)0-flOO feet 
Rolidna marginata Cushman. Yariet~· ·multicostata f'nshma n 

500-510 feet 
Cuneo liua angusl a Cushman, Yariety lata Cnshmnn 

500-520 f eet 
(Jnurlryiun atla·nl'ica. (Bailey) 
Sorit es sp. 

f;60-G70 fePt 
Aul.j)llisl egina cllipolcnsis C'nshman and Ponton 

f/urirlmw ( ' n;;l11nan and Ponton 
r: 11 ps hw sp. 

G!JO-GOO fee t 
Arr·haio .~ floridanu~ (Conra<l ) 

7G0-7fi0 fPet 
Opcrr:ulinoidcs sp. 

000-!HO feet 
Miogypsina (Jlfiogypsina) haw kinsi. H odson 
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1100-1110 feet 
Arutf1-otheca. wegemanni Cole 
Ilcterosteg-ina texana Gravell and 1-Iannu 

1140-1150 feet 
Coskinolina florirlana Cole * 
Dictyoconus cook C'i (Moberg) * 

1220-1230 feet 
Lepidocyelina ( Lepitlocyclina) ocalann Cushman 

va riety nttcnuata. Cushman 
floriclaJw Cushman 

tschoppi Thiadens 
1230-1240 feet 

Lepicloc1fcl'ina ( LepidocycUna) morton·i Cushman 
1250-1260 feet 

Opcrculinoitlcs curasa·vicus (Hntten and Vermnnt) 
Lepirlocycl'ina (Nephrolcpiclina) semmes·b Vaughan and Cole 

1340-1350 feet -
Dictyoconus coo l.' ci (Moberg) 

1350-1360 feet 
A mpldstcyinn fl 'illU1'C'II8is Cushman nnd Bermnrlez 
D ·iscorinops·is gunteri Cole, n. sp. 
PseudochrysalirHna- flor-iclana Cole, n . S]1. 
V alvu.l'ina flor"ida.na Cole, n . sp. 

1360-1370 feet 
Lituonclla tlo1·irlana Cole, n. sp. 
TcJ'tularia corycns·is Cole, n. sp. 
Ya lv ulina nwrtii Cushman and Brrmmlez 
Ycrncul-ina sp. 

13U0-14DO feet 
Sp·irolina COl'Yensis Cole, Jl. sp. 
Fa.bularia sp. 

1440-14()0 feet 
CoskinoNna flo1·irlc111a Cole. n. sp. 

2030-2060 feet 
Dir:tyoconu s gunteri ( i\Iober;!) 

3350-3360 feet 
Rorclis gnnteri Cole, n . sp. 

Ya riety floridc111a Colr, n . Y:ll'. 
57nO-r>770 feet 

J,cpiflorl!'itoitl es (Lcpidm·bitoirlcs) 110rtoni (Yan;!han) 

• Heworked EocPne specimens, see trxt p. 13. 
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DESCRIPTIONS OF SPECIES 

Family TEXTULARIIDAE 
Subfamily Textulariinae 

Genus TEXTULARIA Defrance, 1824 

TEXTULARIA CORYENSIS Cole , n. sp. 

Plate 1, figure 13 

Test elongate, subrectangular in side, f ront and top views, widest 
and thickest near apertural end; chambers numerous, broader than 
high, each chamber ridged; sutures fairly distinct in marked depressed 
areas between the ridged chambers; wall rather coarsely arenaceou:: 
with calcareous cement; aperture broad, low, indistinct. Length of 
ilolotype 1.14 mm.; greatest width 0.85 mm. Certain specimens as­
signed to this species have a length of 1.7 mm. 

First appearance at a depth of 1:360-1 370 feet m \V-445. 

Type locality : Peninsular Oil and Refining Company's J. 'vV. Cory 
No. 1 (W -445) , at a depth of 1360-1370 feet. 

Holotype : Fla. Geol. Survey Cat. No. S-1533; paratype, 
F.S.G.S. Cat. No. S-1533A. 

Occurrence : l\IidcUe Eocene: 

Family VERNEUILINIDAE 
Genus VERNEUILINA c1 'Orbigny, 1840 

VERNEUILINA SP. 

Plate 1, f igure 14 

A few large specimens assigned to this genus were fonnc1 in the 
sample at 1360-1370 feet in W-445 . These specimens were too poorly 
preserved to describe specifically. They are figured for fntme reference. 

Family VALVULINIDAE 
Subfamily V a.lvulin inae 

Genus VALVULINA cl 'Orbig·ny, 1826 

VALVULINA FLORIDANA Cole , n. sp. 

Plate 1, figuees 1, 2 

'rest short, stout, broad, conical with a truncate apertmal end, 
t riserial throughout; chambers indistinct except at apertnral end, not 
inflated; sutures indistinct, slightly depressed at apertmal end; wall 
ar enaceous, rather finely fini::hecl; aperture a rather large opening at 
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the inner margin of the last formed chamber with a large valvular 
tooth ace om panied by a smaller secondary tooth in many specimens. 
Diameter 1.5 mm.; height 1.1 mm. 

'l'wo species of Valvnlina have been described from the American 
Eocene. 1'. ocalana Cushman and V. martii Cushman and Bermudez 
have triangular cross-sections. In both of these species the chambers 
are fairly distinct. 

First appearance at a depth of 370-390 feet m W-448; at a depth 
of 1350-1360 feet in W-445. 

Type locality: United Brotherhood of Carpenters and Joiners 
Power House Well No. 2 (W-448) at a depth of 
390-395 feet. 

Holotype: Fla. Geol. Survey Cat. No. S-1582; paratype: 

Occurrence : 

F.S.G.S Cat. No. S-1582A. 

Middle Eocene : 

VALVULINA MARTII Cushman and Bermudez 

Plate 1, figure 12 

T'alvulinn marUi Cushman a nd Bermudez, Cont. Cushman Lab. Fornm. Res., 
Yo!. 13, p. 7. pl. 5, figs. In, b, 1937. 

T'alvuUna mart·i'i Cushman, Cont. Cushman Lab. Foram. R es., Sp. Publica­
tion 1\o. 8, p. 9, pl. 1, fig. 19, 1937. 

A few specimens were recovered which are doubtfully assigned to 
this species. 

First appearance at a depth of 1360-1370 feet m W-445. 

Occurrence: Middle Eocene. 

Subfamily Eggerellinae 

Genus PSEUDORBITOLINA Douville, 1910 

PSEUDORBITOLINA CUBENSIS Cushman and Bermudez 

Plate 2, figures 5-11 

Pscurlorb'ito/:ina cuiJcnsis Cushman and Bermudez, Cont. Cushman Lah. 
Fornm. Res., vol. 12, p. 59, 11L 10, figs. 27-30, 193G. 

This species was deset·ibed by Cushman and Bermudez from Eocene 
deposits in Cuba. Associated with the megalospheric specimens, there 
are large forms which apparently are the microspheric generation. 

Although certain specimens have the large open umbilicus f:lwwn 
by the type species, others have a plate which covers the umbilicus. 
The surface of the umbilical plate is very irregular and is penetratf'd 
by several large openings. These may represent the apertu 1:es. 
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First appearance at a depth of 390-395 feet in W-448. 
Occurrence : Middle Eocene. 

Genus LITUONELLA Schlumberger, 1905 

LITUONELLA FLORIDANA Cole, n. sp. 

Plate 3, figures 14-17; plate 4, figure 10; plate 6, figures 9-11 

Litltonella sp. ( ?) Cushman, Cont. Cushmnu Lab. Forum. Res., Sp. Publi­
cation No. 8, p. 185, pl. 22, fig. 14, 1937. 

Test elongate, circular or elliptical in transverse section, initial end 
bulbose, with the bulb containing the early, spiral chambers. The bulb 
is twisted to one side of the test. The surface of the test is marked by 
slight corrugations. The height of meg·alospheric individuals is from 
1.7 to 2.1 mm.; the diameter at the mase is 1.0 to 1.2 mm.; the diameter 
just below the juncture of the initial bulb is about 0.8 mm. 

The marginal trough has a width of 120 to 160 f1.; the thickness of 
the floor of the marginal trough is about 40 fl.· The outer wall of the 
test has a thickneos of 80 to 100 fl.· The area of the central shield is 
composed of a series of irregular pillars. 

Affinities.-£. floridana in longitudinal section slightly resembles 
L. lib~u·nica Schubert. L. libnrnica is a larger form with a more ir­
regular marginal trough and a greater proportion of the test occupied 
by the central shield area. 

Associated with L. flm·idana are specimens which have a pointed 
initial encl. (>.: ee pl. 4 fig. 10). Longitudinal sections indicate that 
these specimens are microspheric individuals. These specimens may 
represent a new species, but for the present they are considered to 
be the microspheric generation of L. floridana. 

First appearance at a depth of 505-520 feet m W-448; m W-445 
at a depth of 1360-1370 feet. 

Type locality: United Brotherhood of Carpenters and Joiners 
Power House Well No. 2 (W-448) at a depth of 
520-530 feet. 

Cotypes: Fla. Geol. Survey No. S-1590; paratypes F.S.G.S. 
No. S-1590A and S-1590B. 

Occurrence: Middle Eocene : 
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Genus COSKINOLINA Stache, 1875 

COSKINOLINA FLORIDANA Cole, n. sp. 

Plate 3, figures 1-7; plate 4, figures 1-9; plate 5, figures 1-5, 11; 
plate 18, figure 9 

Ooslcinolina coolcei Moberg (part), F lorida Geol. Survey, 19th Ann. Rept., 
pp. 166-168, pl. 3, fig 6 (not figs. 1-5, 7-8), 1928. 

The measurements of 26 specimens are presented below. The speci­
mens were taken from the sample collected at 419-444 feet in \V-448. 

Diameter of Base Height 
0.68mm. 0.89mm. 
0.68 0.85 
0.72 0.89 
0.72 0.93 
0.72 0.85 
0.72 0.98 
0.72 0.89 
0.76 0.98 
0.76 0.85 
0.76 1.15 
0.76 1 .06 
0.81 0.93 
0.85 0.93 
0.8!) 1.10 
0.89 1.02 
0.8!) 0.93 
0.89 1.02 
0.93 1.23 
0.93 1.10 
0.!)7 1.02 
0.97 1.10 
0.97 1.27 
0.97 1.27 
1.02 1.15 
1.06 1.02 
1.06 1.19 

22.10 26.60 
Average 0.85 mm. 1.02 1!1111. 

In shape the test is a high, steep sided cone, the base of which is 
normally circular in outline. In the average specimen the height of 
t he cone is greater than the diameter of the base. The surface of the 
cone is unornamented, although occasionally concentric rings show. 
The base of the test is either flat or slightly convex. 

The measurements of various internal features are given in the 
following table: 



STRATIGRAPHY AND PALEONTOLOGY OF WELLS IN FLORIDA 25 

·width of marginal trough 
Distance between ehamber partitions 
Height of cups 
'l'hiclmess of floor of marginal trough 
Thickness of floor of central sh ield 
Diameter of perforations of central shield 
Spacing of verforations (center to center) 
Thiclmess of outer wall 
'l'hickuess of chamber 11artitions 

W-448 
419-444' 

100-140,u 
-10-GO,u 
nbout GO,u 
about 20,u 
35-40,u 
about 23,u 
50-GO,u 
nbout 20,u 
about S,u 

W-445 
1500-10' 
S0-130,u 
-l0-60,u 
about 45,u 
about 20,u 
nbont 33,u 
20-25,u 
55-GO,u 
20-30,u 
nbout S,u 

The horizontal sections show the chambers of the marginal trough 
to be divided by a single vertical plate. The axial sections indicate 
that the marginal trough is subdivided into chambers, but that these 
are not ~ubclivided by any horizontal plate. Thus, the horizontal sec­
tions suggest D1'ctyocomts, but the vertical sections suggest Coslcinolina. 
This seems to he very constant in all the specimens sectioned. 

Affinities.-As Davies recognizes Coskinolina, both vertical and 
horizontal plates subdividing the chambers of the marginal trough are 
absent. 'rhe question arises as to " ·h ich genus such a form as this 
should be assigned. The vertical sect ion is definitely Coskinolina in 
type but the horizontal section illustrates the characteristics of l1l'imi­
tive D·ictyoconns. The writer prefers to a,·sign this form to the genus 
Coskinolina, expanding the definition of that genus to include such 
intermediate forms in which single vertical plates subdivide the 
chambers of the marginal trough, but horizontal plates have not been 
developed. 

C. flan·dana. is the only representative of this genus reported from 
this hemisphere inasmuch as C. coolcei is nov,r considered to represent 
a primitive D·ictyoconus. D. coolcci and C. flon:dana occur in associa­
tion. D. cookei has a larger, broader and lower cone than C. floridana.. 
The internal structure is different, particularly the vertical sections. 

First appearance at a depth of 409-413 feet in W-448; at a depth 
of 1440-1450 feet in W-445. 

Type locality: Peninsular Oil and Refining Company's J. W. Cory 
No. 1 (W-445) at a depth of 1500-1510 feet. 

Cotypes: Fla. Geol. Survey Cat. No. S-1543; para types, 
F.S.G.S. Cat. Nos. S-1543B, S-1543C, and S-1543D. 

Occurrence : Middle Eocene. 
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Genus DIC'rYOCONUS Blanckenhorn, 1900 

DICTYOCONUS COOKEI (Moberg) 

Plate 3, figures 11-13; plate 5, f igures 6-10, 12, 13; 
plate 6, figures 1-8; plate 18, figure 12 

Co81dnoz.ina cookci Mob21·g, Florida Geol. Survey, 19th Ann . Rept., pp. 
1GG-1G8. pl. 3, figs. 1-5, 7-8 (not fig. G), 1928. 

Co.skinolina cookei Cushman. Cont. Cushman Lab. Foram. Res. , Sp. Publi­
cation No.8, p. 187, pl. 22, figs. 27-29, 31-33 (not fig. 30), 1937. 

'rhe measurements of eleven typical specimens from 409-413 feet 
in W-448 and three specimens from 1440-1450 feet in W-445 are 
given below : 

W-448 
409-413 feet 

Diameter of base 
1.7mm. 
1.7 
1.8 
2.1 

Height 
1.4mm. 
1.3 
1.6 
1.5 

W-445 
1440-1450 feet 

Diameter of base 
2.3111111. 

Height 
1.9111111. 
1.4 2.5 

2.5 1.8 

2.2 1.6 
2.3 1.8 

7.3 
Average 2.43mm. 

5.1 
1.7111111. 

2.4 
2.4 
2.5 
2.6 
2.7 

24.4 
Average 2.22mm. 

1.4 
1.9 
1.8 
l.b 
1.5 

17.6 
l.Gmm. 

A microspheric individual has a height of 1.95 mm. and a diameter 
at the base of 3.19 mm. 

In shape the test is a low cone, the base of which may be perfectly 
circular in outline, or with one diameter slightly longer than the 
other. 'l'he surface of the test is typically smooth and featureless. 

The measurements of various internal features are given in the 
following table : 

" 'idth of marginal trough 
Dis tance between chamber partitions 
Height of Clll1S 

'l'hickness of floor of marginal trough 
Thickness of floor of central shield 
Diameter of prrforations of centrnl shield 
Sparing of perforations (crnter to center) 
Thickness of outer wall 
Thickness of chamber partitions 

140-180/L 
GO·SOIL 
40-GO,u 
10-12/L 

about 40/L 
about GOIL 

100-lGOIL 
al•out 20/L 

G-SIL 
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'l'he vertical (axial) and horizontal sections show this form to be 
a typical primitive type of Dictyoconus related to D. walmdensis 
(Carsey) . The marginal trough is subdivided into chambers which 
are in turn subdivided by a single horizontal plate (observed in axial 
sections) and a single vertical plate (seen in horizontal sections). D. 
walmdens1·s has a similar arrangement. Regarding D. wctlmdens·is, 
Davies21 has written: ''Thus the form is a Dietyo;:,onus, and not a 
Coskinolina, and since there is only a single subdividing plate in each 
plane, the species represents the simplest possible form of Dictyoconus. 
Occasional chambers, both in vertical and horizontal sections, show 
no subdividing plates at all, and the specimens may be said to be 
partly Coskinolina." 

The horizontal section demonstrates the presence of a character­
istic central shield with circular perforations more or less evenly dis­
tributed over its extent. Semilunar areas within the central shield 
show the presence of the typical pillar-buttresses. The chambers are 
usually subdivided by horizontal and vertical plates, but as Davies 
has reported for D. walntdensis, these are occasionally laeking . 

.Affinities.-D. coolcei is closely related to D. walnutens·is. D. wnl­
n1dens1:s is the smaller form and the inner edge of the floor of the 
marginal trough rises more abruptly and higher in D. coolcei than in 
D. walnutensis. 

First appearance at a depth of 390-395 feet in W -448 ; as reworked 
material at a depth of 1140-50 feet in W-445; as indigenous specimens 
at a depth of 1340-1350 feet in W-445. 

Occurrence : Middle Eocene. 

DICTYOCONUS GUNTER! Moberg '~ 

Plate 3, figures 8-10; plate 7, figures 2-6, 8 

Dictyoconus (?) gunteri Moberg-. Florida Geol. Survey, 19th Ann. Rept., 
p. 168, pl. 3, figs. 9. 10 ; pl. 4, figs. 1-3, 1928. 

Dictyoconus gunteri Vaughan, Jour. PaL, vol. 6, p. 98, pl. 14, fig. 8, 1!)32. 

Dictyoconus guntel"i Cushman, Cont. Cushman Lab. Fora111. Res., Sp. Pub­
lication No. 8, p. 191, pl. 24, figs. 1-3, 1937. 

'l'ypical specimens assigned to this species were fonn<l only in W-445. 
Dr. Vaughan kindly pre~ · ented tlte writer with specimens of D. gunte1··i 

"fJ. ~!. Davies, "An earlier D ·ictyoconus un<l the g<'HUS Ot·IJitoUua: tll e io· contemporan eity, 
stnwtnral di s tincti on, and res pcdil'e natural allies," 'l'rans. Hoy. Soc. l•:diHl.lllrglo, vol. ;;o, 
pp. 77G, 77G, 1939. 
•:;tudieK in progress ut th e present time suggest that t h e specimens in Florida whi ch have 
I.Jecn called D. uunteri urc in reality D. codon. Proof of tloio; will be prexcnted in a bulletin 
of the Florida Geological Survey which will be published i11 the ncar future . 
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:from the l\farathon well at Key Vaca a11d specimens of D. I'Odon 

~Woodring frolll Haiti. Illustratio11s are presented (pl. 7, figs. 1, 7; pl. 
18, figs. 10, 11 ) of thin sections marle from thef e specimens for com­
parison \rith tl;e thin sections made from : pecimens of D. gun/ c1·i fro Ill 
W-445. 

Pirst ap]Jearance at a depth of 2050-2060 feet in W-445. 

Occunence: Middle Eocene. 

Family CAlVIERINIDAE 
Subfamily Camerininae 

Genus CAMERil'\A Brugiere, 1792 

CAMERINA MOODYBRANCHENSIS Gravell and Hanna 

Plate 9, figure 9; plate 11, figures 9-15 

()am crina ·moodybranchcnsis Gravell and Hanna, Junr. Pal., Yol. !l, p. 332, 
pl. 29; figs. 15, 22-24, 1935. 

Cam eri11cL m.oocl1Jbranchc11sis Barl,er, Proc. U. S . Nat. 1\:Ius .. Yo!. 86, Xu . 
3052, pp. 323, 324, pl. 13, fig. 5; pl. 20, fig. 2; pl. 22, fig. 2, 1!l3!l. 

This species has been adequately described by Gravell and Hanna. 
Barker has giYen notes on l\Iexican specimens assigned to this species. 
The specimens from \V -448 seem to be entirely typical. 

First appearance at a depth of 300-320 feet in W -448. 

Occurrence: Ocala limestone. 

CAMERINA VANDERSTOKI (Rutten and Vermunt) 

Plate 8, figures 2-10 

Nu111m111itC's 1'1111dcrstoki Rntten :111d Yermnnt. Pro<· . Koniltk. Akad. "'et. 
Amsterdam, yo!. 35, p. 240, pl. 1, fig. 8; pl. 2, fig-s. 6. 12. 1932. 

Cam.crina 'l:anllcrstol,:i Barker, Proc. U. S. Nat. i\Ins .. vol. 86, No. 3052, pp. 
322, 323 ; pl. 13, fig. 7; pl. 18, fig. 3 ; pl. 22, figs. 10-12, 1939. 

The horizontal sections of the Florida specimens are identical to 
the one published by Rutten ancl Vermunt. The tramxerse sections 
exhibit more Yariation than is inclieaterl by th e one section fio·ured bv 

"' ·' Rutten and Vermunt or their deseription of transYerse sections. Rutten 
and Vermunt state that the thiekness through the center is from 1.125 
to 1.2 mm. The thickness throug·h the center of the Ploricla specimen·: 
ranges from 1.3 nun. to 1.8 mm. 

'l'he Florida specimens have a distinct axial plug. Although H.utten 
and Vermunt do not mention the occurrence of an axial plug· in the 
type specimens, their fignre (plate 2, figure 12) shows a well de-
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veloped axial plug on the right hand side and the sngg·estion of the 
corresponding plug on the other side. It is probable that their section 
is not oriented exactly through the center of the test and it is also 
slightly oblique. 

Barker has assigned certain specimens from the Claiborne of Mexico 
to this species. The three transverse sections which he figures exhibit 
as great a range as do the transverse section of the Florida specimens. 
However, the transverse sections of the Florida individuals agree more 
closely with the type than do the sections published by Barker since 
the figures of the Mexican specimens barely indicate the presence of 
an axial plug. The thickness through the center of the Mexican speci­
mens is nearer that of the type description than the thickness of the 
Florida specimens which seems to be consistently greater. 

A description of the Florida specimens follows: Test medium sized, 
flattened lenticular to even lenticular, completely involute, sutures of 
clear shell material normally flush with the surface of the test. Dia­
meters of an average individual 3.0 X 3.6 rom., thickness 1.7 mm. 

Sections of average individuals show 4% to 5% whorls with 27 
to 31 chambers in the final whorl. A small specimen with diameter 
of 1.9 X 2.1 mm. had 3% whorls with 18 chambers in the final .volu­
tion. The septa are regular, nearly straight for a little more than 
three-fourths their length, then strongly, but evenly recurved toward 
the periphery of the test. The chambers are higher than long. The 
axial plug has diameters ranging from 0.64 to 0.8 mm. at the surface 
of the test. The internal diameter of the initial chamber ranges from 
100 to 120 p.. 

First appearance at a depth of 258-265 feet in W-448. 
Occurrence : Ocala limestone. 

The type specimens came from Curacao from deposits of assumed 
Jackson age. The specimens referred to this ><pecies from Mexico are 
reported from the Claiborne. It may be that the Mexican specimens 
represent a variety of this species, or it may be that it has a compara­
tively long range. 

Genus OPERCULINOIDES I-Ianzawa, 1935 

OPERCULINOIDES CURASVICUS (Rutten and Vermunt) 

Plate 11, fig·ures 7, 8 

Operculina cura.~ ·vica Rutten and Vermunt. Proc. Konink. Akad. 'Vet. 
Amsterdam, vol. 35, pp. 239, 240, pl. 2, figs. 2, 11, 1932. 

Three specimens of a small Ope1·c'!tlinoides were found in W-445 
at a depth of 1250-1260 feet. In many of its features these specimens 
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resemble 0. cttrasvica, but there are certain differences. These speci­
mens have a diameter of about 2.9 mm. and a thickness of 0.76 mm. 
The one horizontal sect ion available has 3ljg coils with 2:3 chambers 
in the final volution. 'l'he internal measurement across both initial 
chambers is about 140tt. 

The size, number of whorls, shape of the septa and thickness of 
the outer wall are identical with the features shown by Rutten and 
Vermunt 's illustration. But, their transverse section illustrates a 
specimen with a diameter of about 3.1 mm. and a thickness of 1.2 mm. 
This specimen is decidedly umbonate with a wide flange. The Florida 
specimens are thinner and slope rather regularly from the center to 
the periphery. 

0. ctwasvicus has a much larger embryonic apparatus as Rutten 
and Vermunt state that the distance across both embryonic chambers 
is 300 to 450ft. The distance across the embryonic chambers of the 
Florida specimens is about 140ft. These specimens may be the micro­
spheric form, however. 

With more specimens for study it might be decided that the 
Florida specimens do not represent this species. For the present, it 
seems best, however, to refer these specimens to 0. cttrasV1:cus in spite of 
the differences noted above. 

Occurrence : Ocala limestone. 

OPERCULINOIDES FLORIDENSIS (Heilprin) 

Plate 9, figure 8; plate 10, figures 1-3 

Nmnrnulites floridensis Heilprin, Proc. Nat. Acad. Sci., Philadelphia, pp. 
321-22, text fig., 1885. 

Operculina floriclenS'is Cushman, U. S. Geol. Suney Prof. Paper 128, p. 130, 

pl. 20, fig. 12, 1921. 
Assilina flm··idensis Cushman, U. S. Geol. Survey Prof. Paper 181, p. 32, 1935. 

Test medium to large size, very compressed, completely involute, 
the last whorl somewhat thinner than the earlier coils. The sutures 
are raised, especially on the surface of the last whorl and they are 
rather limbate, but without definite beading. 

Diameters 
4.8 X4.2mm. 
4.5 X 3.9mm. 

Number of whorls 
3ljg 
3 

Chambers in final whorl 
32 
29 

A specimen with a diameter of 4.6 mm. had a thickness of 0.72 mm. 
The initial chamber is spherical with an internal diameter of 100 to 
120ft. 
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First appearance at a depth of 250-258 feet in W-448. 

Occurrence: Ocala limestone. 

OPERCULINOIDES OCALANUS (Cushman) 

Plate 10, figures 4-7 

01>e1·culina ocalana Cushman, U. S. Geol. Survey Prof. Paper 128-E, p. 129, 
pl. 19, figs. 4, 5, 1921. 

Oper culina. ocalana GraYell and Hanna, J our. Pal., vol. 9, p, 333. 1935. 
Operculinoides ocalana Hanzawa, Sci. Rept . TOhoku Imp, Univ., ser. 2 

( Geol), vol. 18, No. 1, p. 18, 1935. 
Ope1·culina ocalana Vaughan in Sheppard's "The Geology of Southwestern 

Ecuador," pp. 158, 159, figs. 113 (1-5), 114 (1-3), 1937. 
Operculinoides ocalamts Barker, Proc. U. S. Nat. Mus., vol. 86, No. 3052, 

pp. 316, 317, pl. 12, fig. 5; pl. 15, fig, 5, 1939. 
Operculhwides ocalanus Vaughan and Cole, Geol. Soc. Amer.; Sp, Paper 

No. 30, pp. 38-40, pl. 8, figs. 8, 9; pl. 9, figs. 1-4; pl. 10, fig. 11, 1941. 

Several specimens were found in the sample taken at 250-258 feet 
in W-448 which appear to represent this species. However, certain 
discrepancies should be noted. Cushman in describing this species 
states that the last whorl contains "16 to 18 chambers". The figure 
·Of the type specimen shows that this specimen has more than 18 cham­
bers in the final volution. Gravell and Hanna have commented on 
this discrepancy. 

The two median sections available of the specimens from this 
well have more chambers than normally occur in other forms referred 
to · this species. A specimen with diameter of 2.8 X 2.5 mm. has 3 
coils with 21 chambers in the final whorl. Another specimen with 
diameter of 3.2 X 2.7 mm. has 3 coils with approximately 31 chambers 
m the final volution. 

Studies by Vaughan and Cole have proved that small specimens 
of 0. ocalanus 3 to 3.3 mm. in greater diameter have 16 or 17 chambers 
in the final volution; those 4.5 111111. in diameter have 20 to 22 chambers 
and those 6 111m. in diameter have as many as 26 chambers. 

From this, it appears that the specimens under consideration have 
more chambers in the final volution for their size than Vaughan and 
Cole found in specimens which they considered typical of this species. 

Typical specimens of 0. ocalanus have the crests of the rostae beaded 
and beading is also present around the raised ends of the axis. The 
specimens from the well do not exhibit this beading. 

Although the foregoing statements tend to cast doubt on the 
validity of the identification of these specimens, it should be pointed 
out that in other respects they resemble 0. ocalanus very closely. 'fhe 
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specimens have the strongly costate surface which is so typical of 
0 . ocalanus. 'rhe abrupt backward curvature of the costae at the 
periphery of the test is similar to that shown in the type specimen 
of 0. ocalamts. Finally, there is the rapid increase in height of the 
outer whorl. 

First appearance at a depth of 250-258 feet m W-448. 

Occurrence : Ocala limestone. 

OPERCULINOIDES WILLCOXII (Heilprin) 

Plate 9, figures 1-7 

Nummulites willcoxVi Heilprin, Proc. Nat. Acad. Sci. Philadelphia, vol. 34, 
p. 191, figs. 1, 2, 1882 ; ibid., vol 36, pp. 321-322, figs. 1, 2, 1884. 

01Jercul'ina willcoxii Cushman, U. S. Geol. Survey Prof. Paper 128-E, p. 
129, pl. 20, figs. 9-11, 1921. 

Operculinella wilcox·i'i Vaughan, Florida Geol. Survey, 19th Ann. R ept., 
p, 158, 1928. 

Opercul'inoide8 willcoxU Hanzawa, Sci. Rept. T Ohoku Imp. Univ., ser. 2 
( Geol.) vol. 18, No. 1, p. 18, 1935. 

Operc·nlinaides willcoxii 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, 1939. 

Typical specimens of this species occur in W -448. Cushman states : 
''The species seem to be characteristic of that portion of the Ocala 
which is characterized by certain species of Lepidocyclina but not of 
that portion in which O?'thophragmina is the predominating orbitoid 
genus. It occurs usually in company with H ete1·ostegina." The same 
association has been found in W -448. 

First appearance at a depth of 300-320 feet m W-448. 

Occurrence : Ocala limestone. 

Genus HETEROSTEGINA d'Orbigny, 1826 

HETEROSTEGINA OCALANA Cushman 

Plate 11, figures 3-6 

H eterostegina ocala.na Cushman, U. S. Geol. Survey Prof. Paper 128-E, pp. 
130, 131, 111. 21, figs. 15-18, 1921. 

Heterosteg·ina oca.la.na Vaughan, Geol. Soc. Amer. Bull .. vol. 35, p. 789, lll24. 
H eterostegina ocalana Cushman, U. S. Geol. Survey Prof. P a per 181, p . 

33, 1935. 

Most of the specimens of this species encountered in t his study 
are slightly smaller than those figured by Cushman. The degree of 
surface ornamentation is extremely variable. Certain specimens have 
raised sutures of chambers and chamberlets, but on others the surface 
of the test is virtually unornamented. All degree of ornamentation 
occurs between the extreme::. Cushman created the variety glabra for 
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the specimens having ''the smoother surface of the test.'' As a com­
plete gradation may be found in specimens from a sing·le sample, the 
value of the varietal designation may be questioned. 

No adequate description of the internal features of this species 
has been made. The following summary may be given of the specimens 
studied. 

Length .................... 3.4-4.0 mm. 
Width ...................... 3.3-3.8 mm. 
Thickness til rough the embr~·onic npparn tns ........ .. 0.74-0.SO mm. 
'l'hiclmess tllrough flnnge .... ... ................. .................. .... 0.22--0.2G mm. 
Portion of test occupied by umbonate nrea .... ........ 1/3 
Surface ornamentution ............ .......................................... nmbonal boss; some specimens 

with raised costae, others vir­
tually smooth. 

!\umber of whorls .............. .............................................. 8 
Diameter of initial chamber.. ..................... .... ............. SOI-'-1201-' 
Diametet· of second chnmber ......... ............................. .. 501-'-611-' X 1001-'-1201-' 
!\umber of chambers not subdivided ........................ 3 
l\mnber of coi ls ... .............................................. ............... 8 
Distinct axial plug present. 

First appearance at a depth of 300-320 feet m W-448. 

Occurrence : Ocala limestone. 

HETEROSTEGINA TEXANA Gravell and Hanna 

Plate 10, figures 8, 9; plate 11, figures 1, 2 

H eterosteg·ina texana Gravell and Hanna, .Jour. Pnl., vol. 11, pp. i:i25, i:i26, 
vi. 63. figs. 1-4, 1937. 

Hcterosteyinn texan{£ Cole. Florida Geol. Snn·ey, Bull. 16, pp. 40, 41, pl. 
G, figs. 18-21 ; pl. G, figs. 1, 2, 3-S, 1938. 

These specimens are identical to those figured from the Port St. 
Joe test well. 

First appearance at a depth of 1100-1110 feet m W-445. 

Occurrence: Oligocene. 

Family PENEROPLIDAE 
Genus SPIROLINA Lamarck, 1804 

SPIROLINA CORVENSIS Cole, n. sp. 

Plate 1, figures 5, 6 

'rest initially closely coiled, but not completely inYolnte, somewhat 
compressed, later portion uncoiled, nearly circulcu· in rross-section; 
sutures indistinct; chambers not in l'latcd; surface ornamentation con­
sisting of fine longitudinal striae; aperture consisting· of a series of 
independent pores in the central portion of the apertmal fare. Length 
of adult specimens, ahout 2.8 mm. 
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First appearance at a depth of 413-419 feet in W-448; at a dep1 h 
of 1390-1400 feet in W-445. 

Type locality: Peninsular Oil a11d Refining Company's J. \¥. Cory 
No. 1 (W-445) at a depth of 1440-1450 feet. 

Holotype: 

Occurrence : 

Fla. Geol. Surv. Cat. No. S-1541. 

Middle Eocene. 

Family AL VEOLINELLIDAE 
Genus BORELIS Montfort, 1808 

BORELIS GUNTERI Cole, n. sp. 

Plate 2, figures 1-3; plate 18, figures 5, 6 

.Alvcolina ? sp. Cushman, Florida Geol. Survey, 13th Ann. Rept. , p. 64, pl. 
3, figs. 6 a, b, 1921. 

Test small, involute, circular in outline when viewed from the side, 
compressed laterally, diameter from 1 to 1.5 mm., thickness 0.7 mm. 
Surface of uneroded specimens smooth; with slight erosion the surface 
exhibits a series of low, elongated revolving ridges. 

Longitudinal and transverse sections show a globular initial cham­
ber with an internal diameter of 150 to 160,u. Surrounding the 
proloculum there are about 5 coils which gradually increa~e in height 
toward the periphery. Each chamber is divided into a single row 
of chamberlets. These chamberlets vary in size and shape. 

Type specimens from the Dundee Petroleum Company's well ncar 
Bushnell in Section 36, Township 20S., Range 22E., Sumter County, 
Florida, at a depth of 2270 feet. 

These specimens were selected because they are more perfectly 
preserved than any others in the writer's possession. 

Affinities-B. jamaiccnsis Vaughan is the nearest in its features 
to this species. However, there is a great difference in external shape 
and number of coils. B. jama·iccnsis is depressed, subglobular in form 
with a height of 1 mm. and a transverse diameter of 1.4 mm. B. 
jamaiccnsis typically has 9 coils. 

First appearance at a depth of 3360-3370 feet in W-445. 
'l'ype locality: Dundee Petroleum Company well near Bushnell, 

(W-3) Sec. 36, Twp. 20 South, Range 22 East, 
Sumter County. At a depth of 2270 feet. 

Holotype: Florida Geological Survey Cat. No. S-2825; para­
types F.S.G.S Cat. Nos. S-2825A and S-2825B. 

Occurrence: Lower Eocene. 
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BORELIS GUNTERI Cole, variety FLORIDANA Cole, n. var. 

Plate 18, figures 3, 4, 7, 8 

Normally as,:ociated with Bm·elis guntm·i there are specimens of 
marked globular shape. A description of these specimens follows: 

Test small, slig·htly compressed, subglobular, height from 0.84 to 
1.10 mm., diameter from 0.80 to 0.92 mm. 

Specimens from W-166 had a globular initial chamber with an 
internal diameter of 80JL. Specimens from W-445 had a globular 
initial chamber with an internal diameter from 160 to 220tt. 

The specimen with the small initial chamber was composed of about 
5 coils. The coils increase in height very slowly and the chamberlets 
are rectangular in shape. The specimens with the larger initial cham­
bers were so poorly pre-erved that the number of coils could not 
be exactly determined. However, the structure which is preserved 
is similar to that of the smaller specimens. 

Except for difference in shape and the fact that the chamberlets 
appear to be rectangular in shape, these forms are similar to B. guntcri. 
Moreover, they are associated in all the samples which the writer has 
examined. Therefore, these forms are given a varietal name only. 

'fype locality: Suwannee Petroleum Corporation's Sholtz No. 1 

(W-166) at a depth of 2140-2158 feet. 

Cotypes : 

Occurrence: 

Florida Geological Survey Cat. No. S-2826 and 
S-2826A. 

Lower Eocene. 

Family BULIMINIDAE 
Subfamily Reusselinae 

Genus PSEUDOCHRYSALIDJNA Cole, n. gen. 

Genoholotype, PSEUDOCHRYSALIDINA FLORIDANA Cole, n. sp. 

Test conical, ti·iserial, chambers inf1ated; wall calcareous, per­
forate; labyrinthic axis through the center of the test; aperture con­
sisting of numerous rounded pores on the final chamber. 

This genus which is based upon a single species resembles Ch1'JJ­
sol,idina d 'Orbigny, 1839, but Chrysalidina posf·esscs an arenaceous 
wall with a thin, outet·, epidermal layer. Specimens of P seurlor;hry­
solidina placed in dilute hydrochloric acid dissolved completely. Ex­
amination of thin f·ections with a petrographic microscope r evealed 
only calcareous material composing the wall of the t est. This mater ial 
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did not appear to be calcareous grains which the animal had cemented 
together. CMysal,idina is reported to date only from the Cretaceous 
of Prance. Pseudoeh?·ysalidina occurs in the middle Eocene of Plorida. 

Thin sections show the chambers are large and open, but through 
the center of the test extends a labyrinthic column. This labyrinthic 
structure is developed in the terminal chamber and has some rela­
tionship to the apertures. As chambers are added, the labyrinth ic 
zone is elongated and surrounded by the open chambers. 

PSEUDOCHRYSALIDINA FLORIDANA Cole, n. sp. 

Plate 1, figures 10, 11; plate 2, figure 4 

C'hrysalidina (?) sp. Cushman, Florida Geol. Survey, 13th Ann. Hept. , 1111. 
44, 45, pl. 1, figs. G u, 1!, 1921. 

The length of an average sized specimen is 1.3 mm. and the diameter 
at the terminal end is 0.9 mm. The outer sur face of the test is rather 
coarsely perforate. The chambers are inflated, especially the final 
ones and the sutures are distinct and depressed. 

Pirst appearance at a depth of 1350-1360 feet m W-445. 

Type locality: Peninsular Oil and Refining Company's J. \V. Cory 
No. 1 (W-445) at a depth of 1360-1370 feet . 

Genoholotype: Pla. Geol. Survey Cat. No. S-1538; paratype: 
F.S.G.S. Cat. No. S-1538A. 

Occurrence : Middle Eocene. 

Cushman figures specimens which represent this species from the 
:Marathon Well (W-2) at a depth of 1262 feet. 

Family ROT ALIIDAE 
Genus DISCORINOPSIS Cole, n. gen. 

Genoholotype, DISCORINOPSIS GUNTER! Cole, n. sp. 

Test typically plano-convex, the ventral side flattened; trochoid, 
all the whorls visible on the dorsal side, only the chambers of the last 
whorl vi~ible on the ventral side; umbilical area closed by a spongy 
mass of shell material; wall calcareous; aperture , a se1:ies of openings 
through the material fi lling the umbil icus. 

DISCORINOPSIS GUNTER! Cole , n. sp. 

Plate 1, figures 7-9 

Test plano-convex, the dorsal side rather strongly convex, the 
ventral side flat; perinhery not lobate initially, but the final two 
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chambers may be slightly lobate; 7 chambers typically comprise the 
last formed coil; sutures recurved, strongly depressed dorsally, slig·htly 
depressed ventrally; dorsally a depressed area separates the outer 
whorl of chambers from the inner whorls; chambers of the outer whorl 
are long and narrow; umbilical area filled with a spongy mass of 
shell material through which are a series of irregular openings which 
are best developed at the outer edge of the umbilical mass. 

Height 0.89 mm.; length 2.89 mm. ; width 2.12 mm. (type specimen) . 

Viewed dorsally these specimens would be referred to the genus 
Discorbis but the structure of the umbilical filling is distinct. So far 
as could be discovered, these specimens could not be referred to any 
described genus. 

First appearance in W-448 at a depth of 370-390 feet; in W-445 
at a depth of 1350-1360 feet. 

Type locality: United Brotherhood of Carpenters and ,Joiners 
Power Hom:e Well No. 2 (W-448) at a depth of 
390-395. 

Genoholotype: Fla. Geol. Survey Cat. No. S-1581. 

Occurrence : Middle Eocene. 

Genus EPONIDES Montfort , 1808 

EPONIDES JACKSONENSIS (Cushman and Applin) 

Plate 1, figures 3, 4 

Pulvinulina jacksonens·i8 Cushman and Applin Bnll. Amer. As~uc. l'etrol. 
Geol. , vol. 10, p. 181, pl. 9, figs. 24, 25, 1926. 

First appearance at a depth of 250-258 feet in W-44 8. 

Occurrence: Ocala limestone. 

Family ORBITOIDIDAE 
Subfamily Orbitoidinae Prever 

Genus LEPIDORBITOIDES A. Silvestri, 1907 

Table I summarizes the important features described by Yar :om; 
authors for American species of Lep1.cl01·bitoicles. This tabl e \\·as pre­
pared during the present study and is published here for the assist­
ance of other workers in order to show the comparison between the 
various >:pecies of this genus which have been described. 

It may be noted here that L. palmet·i and L. macgillavryi arc nn­
doubteclly two forms of the same species. 



Table 1. COMPARISON OF AMERICAN SPECIES OF LEPIDORBITOIDES 

111imina nor t oni planaesi rutteni rutta1i 
pabm ri I macgillavry i 

I 
S PECIES H. Douville (Vaughan) Rutten Thiadens var. arnJata Thiadens Thiadens Thiadens 

Diameter. ........ -- ----- ·· · 1.6-5 mm. 3.5mm. 1.2-1.5 mm. 3-5 mm. ------· · ·· · ··········· 3-5 mm. 2.4-3.7 mm. 

Thickness ...... ..... .. --· · · · 0.5-1.5 mm. 0.5mm. 0.6 mm. 0.4-0.7 mm. ····· · ·········-·····- 1-2 mm. 0.8-1 mm. 

Surface Finely Finely Not Smooth, Fine to Smooth to Smooth, 
ornamentation ..... ... papillate papillate described reticulate coarsely finely reticulate papillate papillate 

Diameter of initial 90-200 t 55 X 65 u 50-6011 140-23011 chamber .................. 11 ·-·-···· · ·· ····· --- - ····· ··· ···------ --- .. ----- · ------ ----- ·· 

Diamet.er of second 70 X 15011 50 X 9011 

chamber .... .. to 55 X 90 1t to -- ---- . ... ...... ---- ···· -· · ··· ·· ·· · ····- - 210-300 u --- --· -· ----·········· 
------ ----- 120x24011 40 X 1QQ 11 

- -----
Radi al diameter of 30-70 It 70-80 11 3011 74-140 11 60-110 11 74 u 
eq uatorial chambers .. ··-·· -- · · · --· · ··· -----

Tangential di ameter 
of equatoria l 50-1 4011 7Q-8Q II 40u 74-11011 ---------···· ·----· ·· · l10 11 ---- --------····-- -··· 

chambers · ··-- ---- -- -·-

H eight of eq uatorial 20-35 II 38u 30 11 2611 -- ----- --· · ·· ····---- 6011 2511 
chambers at center... 

H eight of eq uatorial 
chambers at peri- 60-140 u 7511 4011 90u --------··· ···· ···· ··· 11011 110 11 
phery ... ..................... 

tRepre>'ents the Gr eek let ter Mu (I-'). 

nor t oni* 
(Vaughan) 

0.5-2.1 mm. 

0.4 mm. 

Smooth, 
reticulate, 

occasiona lly 
centrally 
papillate 

4011 

2Q X 4Q II 
to 

40 X 6011 

60-8011 

30-4011 

30 u 

40 II 

"" 00 



mimina I tzortoni planaai mttmi 
ruttttzi 

palmeri macgillavryi tzortoni * 
S PECI E S H. Douville (Vaughan) Rutten Thiadens 

var . armata 
T hiadens Thiadens (Vaughan) Thiadens 

Shape of equatorial Diamond Hexagonal Hexagonal Ogival to 

chambers .. ...... ........ Arcuate shaped to Arcuate to -----------·-------- -- to diamond Arcuate 
arcuate arcuate spatulate shaped 

Number of lateral I 
chambers at center.. .. 3-10 7 10 5-9 --------------- ---- -- - 13 15 5-6 

Shape and arrange- Overlapping Regular 
Not in Overlapping Overlapping tiers to Tiers; open ment of lateral tiers ; overlapping; tiers ; low tiers; open ---- ---- ------------ -- Tiers; open tiers; open chambers ...... .......... open open 

I 
None to few 

Pillars .. --- ---------------- ---- Small Small None None ---------------------- Small None centrally 
situated 

*Specimens from Cory Well (W-445). 
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LEPIDORBITOIDES (LEPIDORBITOIDES) NORTON! (Vaughan) 

P late 12, figures 1-8 

OruitocycHnit nurtuni Vanghan, .Tour. Pal., vol. 3, pp. 170-174, pl. 22, figs. 
1, 2, 1929. 

Test small, lenticular, with an encir cling r im in perfectly pre­
served specimens. In most of the specimens, the fragile rim has been 
destroyed. Surface ornamentation consists of a polygonal mesh of 
clear shell material surrounding areas of opaque, whitid1 shell ma­
terial. In some specimens there is an absence of papillae; in others 
there is a single, central papillae, and a few specimens have an apical 
group of very small papillae. The diameter of the smallest specimen 
is 0.5 mm. and of the largest is 1.2 nun. These specimens lacked the 
encircling rim. A perfectly prese'rved specimen has a diameter of 2.1 
mm. In this specimen the diameter of the central, inflated area is 1.2 
mm. and the width of the encircling rim is about 0.5 mm. The t hickness 
of average individuals is about 0.4 mm. 

The embryonic appar atus consists of two initial chambers sur­
rounded by a relatively thick wall and followed by about five acces­
sory chambers which make about three-quarters of a coil around the 
initial chambers. The longer diameter of the initial chambers is per­
pendicular to a line joining their centers. This diameter is about 140 p. 

including the thickness of the surrounding wall. The diameter at 
right angles to this is about 80 p.. The initial chamber is subspherical 
with an internal diameter of about 40p.. In the equatorial sections 
available, the second chamber is f:eparated from the first by a straight 
partition. The second chamber is slightly wider than long. The thick­
ness of the wall surrounding these chambers is about 35p.. The acces­
sory chambers are dightly larger than the equatorial chambers which 
follow them although some of the equatorial chambers at the periphery 
of the test are as large as the accessory chambers. 

In horizontal sections the equatorial chambers have curved outer 
walls and truncate inner enck Certain of the chambers, especialiy 
near the periphery have a rude hexagonal shape. Communication be­
tween t he chambers is by stoloniferous apertures. 

In vertical sections the equatorial chambers have an internal height 
of about 30p. at the center of the test and about 40p. at the periphery. 
There are 5 to 6 lateral chambers to a tier on each side of the equa­
torial layer at the center of the test. They decrea.oe regularly in 
number toward t he periphery of the t est so that in the outermost 
portion the equatorial chambers are not covered. 
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'rhe lateral chambers are not arranged in regular tiers, but those 
of one row overlap those of adjacent ro·ws. The internal height of 
average lateral chambers is about 15p. and their average length is 
about 40p.. The thickness of the roofs and floors is about equal to 
the height of the chamber opening. 

Pillars may be present or absent. When present, they are con­
fined to the central portion of the test, usually one on each side of 
the equatorial layer. vVell developed pillars have a surface diameter 
of about SOp.. 

Illustrations (pl. 12, figs. 9-14) of the internal structure of speci­
mens assigned to L. planasi Rutten are given for comparison with 
L. nortoni. The detailed description and occurrence of L. planasi will 
be discussed in a bulletin of the Florida Geological Survey which is 
soon to be published. 

First appearance at a depth of 5760-5770 feet m W-445. 

Occurrence: Upper Cretaceous. 

Genus LEPIDOCYCLINA Gumbel, 1870 

Subgenus Lepidocyclina Gumbel, 1870 

LEPIDOCYCLINA (LEPIDOCYCLINA) MORTON! Cushman 

Plate 15, figures 9-13; plate 16, figures 11, 12, 14; 
plate 18, figures 13, 14 

L epidocycU11a mortoni Cushman. U. S. Geol. Suney. Prof. Prq)er 125, pp. 
70, 71, pl. 27, figs. 1-4; pl. 28, figs. 1-3, 1920. 

L epidocyclina (Lepidocyclhw) mortoni Gravell and Hanlla . .Jour. Pal.. vol. 
9, pp. 337-339, pl. 30, figs . 1-9; pl. 31, figs. 1-11; pl. 32, figs. 1-4. UJ35. ( referenees 
and synonomy) . 

Gravell and Hanna have presented a complete description of this 
species, accompanied by a series of beautiful illustrations. 'l'he speci­
mens found in this study are typical representatives of this species. 

First appearance at a depth of 1230-1240 feet in W-445; at a 
depth of 250-258 feet in W-448. 

Occurrence : Ocala limestone. 

LEPIDOCYCLINA (LEPIDOCYCLINA) OCALANA Cushman 

Plate 13, figures 1-7; plate 16, figures 1-4, 6-10, 15 

Lcpidocyclhw ocalana Cushlllil ll , U. S. Geul. Survey Prot'. Paper 121>. pp. 
71, 72, pl. 28, f igs. 3, 4 ; pl. 29, f igs. 1-3, 1919. 

Lepiclocyclina ocalana Vaughan, Geol. Soc. Amer. Bull., vol. 31>, pp. 796, 
797, text fig. 2, 1924. 
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Lepidocyclina ocalana Douville, Mem. Soc. Geol. France, N. S., vol. 1, Mem. 
No. 2, pp. 38, 39, text figs. 19·21, 1924. 

LepidocycUna ocal(tna Vaughnn, Florida Geol. Survey, 19th Ann. Rept. , pp. 
155, 156, 1!l28. 

Megalospheric individuals have a diameter from 4 to 6 mm. with 
an average thickness of 1.2 mm. Microspheric individuals have a di­
ameter from 12 to 16 mm. with a thickness of about 2.5 mm. Cushman 
has given a very satisfactory description of the external appearance 
of microspheric individuals. The megalospheric individuals in the 
pre~":ent collection have the same external appearance as do the micro­
spheric forms except that they are smaller in size as may be noted 
by the measurements given above. 

Cushman's description of microspheric specimens is as follows: 
''Test of medium size, flattened, usually slightly sellaeform; usual 
diameter of specimens from 16 to 18 millimeters, with the range of 
adult specimens from 15 to 21 millimeters; the two sides of the tests 
differing; one side typically prominently umbonate in the central 
portion, thence gradually sloping to the periphery; the opposite side 
thickened in the center but not umbonate, evenly curved from one 
side to the other; the umbonate side showing more clearly the sellae­
form shape than the more evenly curved side; surface typically smooth 
or somewhat scrobiculate from unequal erosion of the outer layer of 
lateral chambers.'' 

To this may be added that in perfectly preserved specimens with 
smooth surfaces there may be seen small light areas which represent 
the ends of the pillars. These are irregularly scattered over the surface. 

The following table summarizes the internal measurements made 
on megalospheric specimens from W-448 and W-445. 

Horizontal section 
Embryonic apparatus 

Diameter initial chamber 
Diameter second chamber 
Thickness of bounding wall 

Accessory chambers 
Size of largest 

Equatorial chambers 
Shape 
Radial diameter 
'l'angential chamber 

Vertical section 
Height embryonic chambers 
Height equatorial chambers 

at center 
near periphery 

340 X 440 p. 
160 X 480 p. 
40 p. 
3+ 
80 X 280 p. 

short spatulate 
60 p. 
80 p. 

220 p. 

80 p. 
120 p. 
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Number of lateral chambers 
'l'hickne; s of roofs and floors of laterals 
Height of opening of laterals 
A Yerage length of laterals 
Surface diameter of papillae 

7-8 
30 !L 
40 JL 
100-260 JL 
120-200 !L 

The lateral chambers are in part arranged in regular t iers, hut 
the longer chambers overlap from one tier to another producing an 
appearance of irregularity in other portions of the test. Pillars are 
irregularly distributed. 

First appearance at a depth of 250-258 feet m W-448; at a depth 
of 1220-1230 feet in W-445. 

Occurrence: Ocala limestone. 

LEPIDOCYCLINA (LEPIDOCYCLINA) OCALANA Cushman 

variety ATTENUATA Cushman 

P late 15, figures 1-5; plate 16, figure 5 

Lcpidocy cUu a nttenuata Cushman, U. S. Geol. Survey Prof. l'aper 125. p. 
67, vi. 24, figs. 7, 8, unn. 

Lcpillocyclina. ocalana Cushman, variety attenuata Vaughan. Florida Gcol. 
Survey, 19th Ann. Revt., pp. 155-157, 1028. 

Cushman's original description was based on the microspheric 
form of this variety. The following· description is basecl on megalo­
spheric forms found in W-448 at a depth of 250-258 feet. 

Test of medium size, discoid with a small umbo. Surface orna­
mentation consists of small papillae which cover the central umho; 
the outer rim surrounding the umbo is smooth. Average sized speci­
mens have a diameter of about 8 mm. and a thickness at the center 
of about 1 mm. 

The embryonic apparatus com:ists of two large, subequal chambers 
with normally two periembryonic chambers. The larger chamber has 
internal diameters of 360 p. by 520 JL and the smaller chamber measures 
220 JL by 420 JL· The bounding wall is about 40 p. thick. The smaller 
periembryonic chamber has internal diameters of 100 11- by 180 11- and 
the larger measures 80 JL by 280 p.. 

'l'he equatorial chambers seen m horizontal sections are short 
spatulate. In vertical section, the equatorial chambers have an in­
tenial height of about 80 11- at the center of the test, and a thickness 
of' about 130 JL at the periphery of the test. 

Vertical sections show about 6 or 7 layers of lateral chambers on 
each side of the embryonic chambers. These chambers decrease regu-
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larly in number toward the periphery. The periphery is normally 
covered by one layer of lateral chambers, but occasionally the outer 
most portion of the equatorial layer is not covered. The lateral cham­
bers are low, depressed. The roofs and floors are thicker than the 
cavity openings. The chambers are not arranged in regular tiers, but 
overlap in an irregular manner. 

Pillars are irregularly present particularly in the central area. 
They have a surface diameter of as much as 240 p.. 

l<'irst appearance at a depth of 250-258 feet in W-448; m W-445 
at a depth of 1220-1230 feet . 

Occurrence: Ocala limestone. 

LEPIDOCYCLINA (LEPIDOCYCLINA) OCALANA Cushman 
variety FLORIDANA Cushman 

Plate 14, figures 1-3; plate 16, f igure 17 

J,qlirloeycliua florirlrmn Cushman. U. S. Geol. Suney Prof. Paper 125, pp. 
G7. r.s, pl. 25 , fi;.:-s. 1, 2, 19l!l. 

L epiclocyclinn florirlana Yaughan. Geol. Soc. Amer. Bull., YO!. 35, pp. 7fHI, 
797, text fi;.!;. 3, 1!)24. 

L cpirloryrlhw or·aluna Cushman. Yflriety florirlalw Vau;.;lwn, Florida Gcol. 
Suney, 19th Ann. R e11t., pp. 155. 15G, 1!)28. 

The description of this variety was based on megalospheric im1i­
viduals. This small species is characterized by possessing a strongly 
saddle-shaped test. Horizontal sections show the same type of em­
bryonic apparatus and equatorial chambers that characterize L. ocalana. 
The sellaeform character of the test of the variety floridana i:; apparent 
m horizontal sections because of the pattern made by the arrangement 
of the equatorial chambers. 

First appearance at a depth of 250-258 feet m W-448; m W-445 
at a depth of 1220-1230 feet. 

Occurrence: Ocala limestone. 

LEPIDOCYCLINA (LEPIDOCYCLINA) OCALANA Cushman 
variety PSEUDOMARGINATA Cushman 

Plate 14, figures 4-7 

Lcpirlocucliua p8clulomaryinala Cushma11, U. S. Geol. Survey Prof. Paper 
125, 11. G!). pl. 2G, fi;.:- s . :!-4. 1 fll fl. 

J,cpirlocycli?w ocalruw Cushman. variet~· JI SC urlornurginatn Vaughan, Florida 
Geol. Snncy, lflth . \111 1. R C!lt .. pp. Hi:>, 156. 1 !J:!R. 

The description of this variety is based on microspheric c·pecimens. 
Cushman figures two specimens, of which the smaller appears to be 
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a megalospheric imliviclual. The larger specimen wltich was selected 
as the type is apparently a microspheric individual. 'l'he smaller 
specimen has a diameter of 5.6 mm. with the smface f;trong1y papil­
late, especially on the pronounced umbo. 

Several specimens were found in vV-448 with a diameter of 5.1 to 
6.4 mm. with a prominent umbonate area which is covered with well 
developed papillae. These specimens were all megalospheric individ­
uals, but represent this variety whose type specimen is a microspheric 
individual. 

Horizontal sections show the same type of embryonic apparatus 
and equatorial chambers as found in typical L. ocalana. The vertical 
sections of this variety clearly illustrate the differences on which t he 
varietal name was based. Below a description of a typical vertical 
section is given. 

The diameter of the individual from which the vertical section 
was made is 6.4 mm.; the thickness 1.4 mm. 

The lateral chambers are open, low, either short or elongate. Some 
are arranged in regular tiers, but in most cases certain of the elongate 
chambers overlap from one tier to the next. There are 7 to 8 layers 
of lateral chambers on either side of the equatorial layer at the center 
of the test. The lateral chambers decrease in number toward the 
periphery of the test. Normally, the outer 0.4 mm. of the test is not 
covered by lateral chambers. The height of a normal lateral chamber 
is about 40 p.. The thickness of the roofs and floors varies from 20 
to 40 fJ.. 

The internal height of the equatorial chambers at the center of tl1e 
test is about 80 fl.; at the periphery 140 fl.· 

Pillars are irregularly present, the larger ones at the center of 
the test. These may have a surface diameter of as much as 300 11. 

Smaller pillars near the periphery of the test haYe a surface diameter 
of about 140 fl.· Both the large and small pillars taper regularly 
toward the equatorial layer which they always reach. 

First appearance at a depth of 258-265 feet in W -448. 

Occurrence: Ocala limestone. 

LEPIDOCYCLINA (LEPIDOCYCLINA) TSCHOPP! Thiadens 

P late 14, figure 8; plate 15, figure 14; plate 16, figures 13, 16 

Lepitlocyclimt (LepidocycUna) tschopzyi 'l'hiadens, .Jour. Pnl., YO!. 11, pp. 
103, 104, pl. 17, figs. 1, 6; pl. 18, fig. 6; pl. 1D, fig. 1; text fi~. ai-l , 1!)37. 
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This species is characterized by possessing unusually large em­
bryonic chambers in proportion to th e total bulk of tl1e test. 'l'he 
measurements of four specimens are given below. 

Diameter ( mm.) ..... ... .... ....... .... ...... ... ..... ....... ...... .. ..... ... ... .. ... ... . 1.01 
Thiclmess (mm.) ...... .. ..... ...................... .. .... ... ..... ...... ..... ..... ..... .. .. 0.00 

1.9G 
0.88 

Embryonic chaml.Jcrs 

if~~:~~ i~~~: ~ ::::: : ::::::::::::::::::::······· ·· ··::::::: :::::: : ::: : :: : : : ::: : : ::: :: ::::g:~~ 0.00 
0.44 

Width (mm.) ················--·-·····-·-········ ·· ··---· -· ·· ··· ··· ·· -- ·· ·-···-·---··-· 
Number of lateral chambers ........... ..... ... .. ....... .... ... ...... .. ... .... .. 2 3-4 

First appearance at a depth of 1220-1230 feet m W-445. 

Occurrence: Ocala limestone. 

l.OD 2.17 
O.SG 

0.70 O.DO 
0.56 

0.70 
2 

Subgenus Nepbrolepidina H. Douville, 1911 

LEPIDOCYCLINA (NEPHROLEPIDINA) SEMMES! Vaughan and Cole 

Plate 15, figures 6-8 

Lez;iclocycliaw (Nephrolcpicliua) semmcsi Vaughan and Cole. Smithsonian 
Miscell. Coli., vol. 89, No. 10, pp. 29, 30, pl. 15. fi gs. 3-5; pl. 30, fig. 1; pl. 
31, figs. 1, 1 a ; pl. 32, figs. 2, 3, 193:i. 

Lepiclocycl-ina (Nephrolepicl-i?w) semmes·i M. G. Rntten, .Tonr. Pal., vol. 9, 
p. 540, pl. 61, fig. 0, 193ti. 

Specimens of a small species of Lepidocycl?:na belonging to the 
subgenus N eph?'olepiclina were found in the sample taken at a depth 
of 1250-1260 feet in W-445. Although these specimens are smaller 
than those studied by Vaughan and Cole, there is little clou bt that 
they represent this species. A characteristic feature of this species is 
the shape and arrangement of the lateral chambers. Vaughan and Cole 
state, "The chamber floors are much thickene(l in tl1e layers adjacent 
to tl1e equatorial layer, the chamber cavities showing only as narrow 
slits." This feature may be observed in the Vr'rtit:al sections made 
from the specimens under discussion . 

lVI. G. Rutten reports this species from certain Cuban stations, 
giving its stratigraphic range as upper Eocene and Oligocene. The 
types are from the upper Eocene Tantoyuca formation of Mexico. 
The Oligocene determination by Rutten may be incorrect. 

First appearance at a depth of 1250-1260 feet in W-445. 

Occurrence: Ocala limestone. 
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Family DISCOCYCLINIDAE Vaughan and Cole, 1940 
Genus PSEUDOPlll\AG1\UNA II. Douville, 1923 

Subgenus Proporocyclina Vaughan and Cole, 1940 

PSEUDOPHRAGMINA (PROPOROCYCLINA) CITRENSIS (Vaughan) 

Plate 17, figures 6, 7 

D'iscocyclina ( lHscocyclilla) c.: ilrcnsis Vaughan, ]!'lorida Geol. Survey, 19th 
Ann. Rept., pp. 1GQ, 160, pl. :! , figs. 1-G, 1D2S. 

A few typical specimens were found. It seems surpriFing that more 
r epresentatives of this group were not encountered. 

First appearance at a depth of 300-320 feet in W-448. 

Occurrence: Otala limestone. 

Family MIOGYPSINIDAE Tan, 1936 
Genus 1\HOGYPSINA Sacco, 1893 

MIOGYPSINA (MIOGYPSINA) HAWKINS! Hodson 

Plate 17, figures 1, 2 

Miogvpsina lwwkinsi Hodson, Bull. Amcr. l'al., Yol. 12, No. '17, pp. 28, 29, 
pl. 7, fig. 9; pl. S, figs. 1, 2, 1Q26. 

M ·iogypsina hawkin si Gra I'Cll, Smithsonian l\liseell , Coil., YO!. sn, No. 11, 
p. 34, pl. 6, figs. 11-14, 1Q33. 

Miogyps·ina (M'iogupsina) lw'!Vkin si Cole, Florida Geol. Survey Bull. 16, 
pp. 43, 44, pl. 7, figs. 5-7, 1D3S. 

Specimens were found in W-445 at 900-910 feet which are identical 
to those reported from the Port St. Joe test well at 700-721 feet. Mr. 
Gunter sent spe<:imens from the l\farathon well (W-2) on Key Vaca2:! 

at 852 feet for identification and comparison with those found in the 
Cory well. The following table gives a comparison of these specimens. 

Cory \Veil 
(W-445 ) 

Diameter ...................... --- -------- -·---·· ------- --------------·---·- ................ 1.7 mm. l'hickness ____ ________ ________ _______ _____ ______ __ _____________________ _______ __ __ ____________ 0.68 111111. 

Diameter initial chamber ..................... ---------------------------------120 iJ. 
Diameter second cllamber _________________________ _____ __________________ ___ _ QO iJ. 

Distance of initial cllnmbers from periphery ............. .40 f.l. 
Diameter equatorial cllambers ............................................ 80 iJ. 
Thickness of equntor ial lnycr.. .......................................... SO f.l. 
Number of lateral chambers on either s ide of 

Marathon \Veil 
(W-2) 

2.38mm. 
0.90 mm. 
100 X 190 iJ. 
HOp. 
60 iJ. 
100 iJ. 
so iJ. 

equatorial layer __ __ ____ ____ __________ __ __ ______________ _______ __ __ _____ ____ ___ __ ___ 4 6 
Length Ia tern! chambers ................................ ______________________ 100 iJ. S0-100 iJ. 
Height lateral chambers .......................... .............. .. ...... ...... 30-40 iJ. 40 iJ. 
Surface diameter of pillnrs ................................................ G0-80 iJ. 80-100 iJ. 

The specimens from the ).\'Iarathon well (W-2) are :figured on 
plate 17, figures 3-5. These specimens most nearly resemble lliiogypsinn 
(lliiogypsinn) cushmani Vaughan.23 

""'.T. ,\ . Cu, hmnn, " Foraminifera f rom t he Doep Wells of F lorida," Florida Geol. Survey, 
13fb Ann. Hept., pp. (i!J, GO, 1021. 
"'T. w. Vaughan, "American and European 'l'ertinry L a rger Foraminifera", Bull. G·col. 
Soc·. Amer., vol. 3i:i, p. 813, pl. 3G, f igs. '1-G, l!J2,L 
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j)f. cushmani appears to possess characteristics intermediate be­
tween M. lwwlcinsi and M. slaufferi Koch. 24 The American species of 
ldiouyz1s1:na sl1onld be restudied. 

First appearance at a depth of 900-910 feet m W-445. 

Occurrence: Oligocene. 

:!·IH. Koeh, jj llfin!J1JJJ8ina 8lll llj{eri.~ nov. spec. , from Northwestern Venezuela," Ecol ogae 
g-col. llelvctlac, \'Ol. lU, No. :l , pp. 751·75a, pl. 28, figs. 1·3, l!J2G. 
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Appendix 

Peninsular Oil ::md Refining Company's J. vV. Cory No. 1 

Inasmneh as this is at present tile deepest well that has yet been 
dr illed i11 Florida it is rlr•sirabl e Umt nil aYailable inforlllation be 
assemhletl in this Bullt•tin. Fur t hat rcnso11 there is being- included 
a copy o[ t he driller's log <Js Jli"CJmrccl l'rulll tile daily r ecords of the 
drill ers and a reprodurt ion o[ tile elcctrit: log 111adc by the Halli­
burton Oil \Veil Cementing· Company ol' Houston, T exas. 

It lws been pointed out tlmt the eledrie log of this well has Yery 
little value, especially at presrnt. Tn the electri c log there is no indi­
cation of porosity of any degree throughout the entire section. Drilling 
conditions indicated, ]Jowcyer, that the l'Oeks pene1Taterl were extreme­
ly porous t hroughout the u·ctirm. 'J'h1·ee rlisiinet caYe1·nons sections 
were encountered during rh·i lling, at 2,846 to 2,864 fcr1., at 2,958 to 
2,!JG~ feet awl at 2,!186 t.o 2,!1!J7 feet. These eavd ies were cased off 
but it was increasingly cl iffie 11l t to 111aintai n f'i rc11l at ion (]own to about 
6,000 feet at wl1ich depth returns were lost e1l1.irr ly anLl l'rom t hat 
depth clown clrilli11g was conti1111 erl with clear water. J\t intervnls 
circulation was renewed by exeessive usc of' mud, but below 8,500 
feet no mud was used and a record of the formation was obtained 

by coring. 

DRILLER 'S LOG'':' 

DEPTH FORMATION DEP'l'I-I FORMATION 
0- 14 Cellar 1036-1138 Broken lime 

14- Hl Sand 1138-1720 Lime 
Hl- 41 Gravel nnd hard shells 1720-1841 Broken lime 
41- GO Gravel and lime shells 1841-2635 Lime 
GO- 80 Shells 2G3G·2682 Hard lime 
80- 128 Sand and lime shells 2682-2680 Lime 

105- 125 Sand lime 2680-2788 Lime and :mhyrlrite shells 
125- 130 Blue shale 2788-2847 I-I a rd lime 
130- 218 Sand and lime shells 2846-2864 C:wit"y 
218· 357 Sand 2800-200(; I-I:1 rcl lime aml gypsum 
3iJ7- 480 Lime and sand 2!JOfl-2!JGfJ Hrokcn lime 
480- ;;o;; Sanrl 2DG!J-2!)();{ Ca1·ity 
GOG- G22 Lime h:rnl 2!lfi3-2!l67 J l a rrl lil11 e 
522- 70G Lime 2flli7-2!lSii Lime 
70:1- 770 Lime )H'ol;en 2!lSfi-2!l!l7 CaYil:y 
770- 78;) llarrl linre 2!1!17-:'lO:!:I Hn rei li111C 
785· !lOG Lime aiHl green shale : ·:02:~·~1U:2fJ Lir11e 
DOG-1020 Broken lime :;02D-HOGG IIarrl lime 

1020-1036 l-Iard lime :>uGG-318-! Lime 

•rJog received l·hrough Hobert B. Campbell , Pre:; iflrnt, l't•Hi us nl:tl' Oil & Refining Compan y, 
\Vallacc S. I3uilding, ~rampa, Florida, June 2..1, lD0V. 
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DEP'l'H 
3184-3217 
3217-3230 
3230-32'11 
32-11-32GO 
32G0-32G2 
3276-32!)8 
32!)8-3302 
3302-3383 
3383-3,117 
3'117-3431 
3431-3463 
3463-3506 
3G06-3535 
3G35-3555 
35G5-3566 
3566-3575 
3575-3593 
2593-3608 
3608-3644 
3644-3655 
3655-3660 
3660-3723 
3723-3798 
37!)8-3823 
3823-3838 
3838-3845 
3845-3850 
3850-3866 
3866-3945 
3945-3963 
3!)63-3971 
3971-3998 
3!)!)8-4006 
4006-4013 
4013-4027 
40G9-4093 
40!)3-4100 
4100-4113 
4113-4123 
4123-4161 
4161-4206 
4206-4216 
4216-4347 
4347-4383 
4382-4446 
44'16-4453 
4453-5411 

4511-4531 
4531-4541 
4()41-4587 
4587-4617 
'1617-4625 
,1625-4713 
,1713-4726 
4726-4738 
,1738-4774 
4774-477!) 
4770-4826 
4826-4864 

48(}-<l-486!) 
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FORMATION 
Hard lime 
Lime 
Hard lime 
liard sandy lime 
Lime 
Hard lime 
Lime 
Chalk 
Chalky lime 
l-Iard lime 
Lime and broken chalk 
Lime, streaks of chalk 
Hard lime 
Gypsum and broken lime 
Hard lime 
Sand-? 
Gray lime 
Lime nnd gypsum 
Broken lime 
Chalk 
Lime ami gypsum 
Broken lime 
Hnnl lim e 
Broken lime 
Hnnl lime 
Lime 
Broken lime 
Anhydrite 
Gypsnm and broken lime 
Chalk, shale and lime 
Hard lime and gypsum 
Drol;en lime and chalk 
l-Iard lime 
Chall;y lime 
Lime hnrd 
Lime :mel chalk hard 
Hard lime and anhydrite 
Broken lime nncl chalk 
Lime and anhydrite 
Chalk and lime 
Lime and anhydrite 
n roken lime 
Lime nnd anhydrite 
Gypsum and lime 
Lime and anhydrite broken 
Hard lime and anhydrite 
Chalky lime with streal>s 
bard lime 
l-Iard lime and anhydrite 
Lime and anhydrite 
Drown lime 
l-Iard lime 
Chalky lime 
l-Iard lime 
Broken lime 
lin rcl lime 
Chalky lime 
Chalk a ncl lime 
l-Iard lime 
Hnrcl lime :mel gypsum 
lime 
Hard lime 

DEP'l'H 
486D-'1!)3G 
-J!):J(j-!j()(i2 
GOG2-GOUG 
G06G-!!07:> 
507G-G130 
G130-G140 
5140-52G6 

G2GG-G300 
G300-G,127 
G427-GGGO 
5570-6027 
6027-6037 
6037-603!) 
605D-G706 
6706-6820 
G820-G8D7 
68!)7-7000 
7000-7010 
7010-7201. 
7201-7G07 

7U07-7G1G 
I'<JlG-7676 
7676-768-1 
7684-7707 
7707-782!) 
7829-7895 
78!)5-7!)18 
7!)18-7D-H 
7!}±4-7!)4!) 
7!)4!}-7974 
7!)74-79!)8 
7D!J8-803G 
803G-80G6 
8066-808G 
808G-80!J5 
80!JG-8106 
8106-8128 
8128-8131 
8131-8166 

S1GG-816S 
S1G8-8175 
S17G-8200 
8200-8212 
8212-8220 
8220-8223 
8225-82-13 
8243-8288 
8288-8333 
8333-8352 
8352-83!)[; 

83!JG-840!) 
8-lO!J-8-!l!J 
8'nu-S-!2!l 
842fJ-84!l5 
8-!!J5-S572 
8G72-SG80 
8G80-8600 
8600-8610 

FORMA'l'ION 
Broken lime 
Soft IJroken lime 
Shale aml lime 
liard lime 
Soft lime 
Hard liiue 
Chalk lime with streaks of 
hard lime 
Lime and chalk 
Chalk and lime 
Broken lime and chalk 
Chalk and lime 
Lime 
Chalk and lime hard 
Chalk and lime 
Soft lime 
Hard broken lime 
Brol>en lime 
Lime 
Clwlk ami lime 
Broken lime, lime and 
ebalk 
Chalk 
Lime and shale broken 
Lime 
Shaly lime 
Broken lime 
Shale and lime 
Lime 
Hard lime 
Hard gray lime 
I·Ia rd lime 
Broken lime 
Hanl lime 
l-Ia rd gray lime 
Lime 
Snmly shale 
Hard lime 
Broken lime 
Gray lime 
Chalky lime with streaks 
hard lime 
Hard lime 
Core 
Hard lime 
Chalky lime 
l-Iard lime 
Chalky lime 
Core 
Hard lime 
Chn lk and lime 
Hard lime and anhydrite 
Hard lime and anhydrite 
with s treaks chalky lime 
Core 
Lime :mel anhydrite 
Hn rei lime and anhydrite 
Broken lime 
l-Iard lime and anhydrite 
Anhydrite 
Soft lime 
Lime 



STRATIGRAPHY Al\D PALEONTOLOGY OF WELLS IN FLORIDA 51 

DEPTH 
8610-8651 
8651-8700 
8700-8721 
8721-8828 
8828-8854 
8856-8808 
8898-8037 
8!l37-SD45 
1'>045-8953 
8953-8969 
8069-8974 
8!l74-8!l83 
8083-8090 
8000-0039 
0039-0040 
0040-Dl47 
9147-0168 
0168-D182 
9182-D185 
!)185-0203 
0203-9208 
!)208-0251 
9251-!)332 
9332-9356 
!l356-!l370 

FORMATION 
Anhydrite 
Hard lime 
Core 
Hard lime 
Lime and anhydrit-e 
Hard lime 
Lime and nuhytlrite 
Anhydrite 
Soft lime 
Anhydrite and lime 
Lime 
Lime and nnhydrite 
Broken lime 
Lime and anh~·drite 
Broken lime 
Lime :md nnh~·drite 
Lime IJrolien 
Hard lime and anhydrite 
Broken lime 
Soft lime 
Anhydrite 
Hard lime and anhydrite 
Broken lime 
Hard lime 
l-Iard anhydrite 

DEPTH 
!l:-~70-!l-!13 

!)~13-D-134 

!1434-046-1 
9464-0472 
!H72-0481 

f)c181-0482 
!H82-0487 
!H87-0G37 
0[)37-0543 
0543-0[)55 
O::i5G-OG68 
05GS-!l578 
!l::i78-0505 
!l505-0611 
!J611-9625 
!J62G-9629 
!J620-D739 
9730-0750 
0750-9756 
97G6-0758 
!l758-076G 
!n65-0994 
DOD4-10006 

FORMA'l'ION 
Lime broken 
l-Iard lime au<l anhydrite 
Broken .lime 
Core 
Auhydrite and lime 
Cored hard black lime 
Hard lime 
Broken lime 
l-Iard lime 
Broken lime 
l-Iard lime 
Brokeu lime 
l-Iard lime 
Broken lime 
Hard lime 

Soft lime 
Hard lime 
Brokeu lime 
Soft lime 
l-Iard lime 
Broken lime 
Hard lime 
Broken lime 
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Plate 1 

Figures 1-4, 7-9, of specimens from the Carpenters Home well; 1, 2. 7-9, at a 
depth of 300-395 feet ; 3, 4, at a depth of, 250-258 feet. 

Figures 5, 6. 10-14, of s pecimens from the Cory well; 5, 6, at a depth of 1440-
1450 feet; 10-14, at a depth of 1360-1370 feet. 

Figure 
1, 2. 

3, 4. 

All figures, X35, except figures 7-9 which are X15. 

l'alvulina floridanfL Cole, n. sp. ; 1, front view of a paratype (F.S.G.S. 
No. S-1582A) ; 2, apertural view of holotype (F.S.G.S. No. S-1582) . 

Epon·ides jaclcsonensis (Cushman and Applin); 3, dorsal view; 4, ventral 
view. 

5, 6. Spirolhw eorycnsis Cole, n. sp. ; li, side view of a young specimen ; 6, side 
view of the holotype ( F.S.G.S. No. S-1541). 

7, 8, 9. Discol"inops·is .Qunt eri Cole, n. gen. and n. sp.; all figures of holotype 
(l!~.s.G.S. No. S-1581); 7, dorsal view; 8. side view; 9, ventral view. 

10, 11. Pseu.doch1'VSaUcUna floritlana. Cole. n. gen. a ml n. sp.; 10, front view of 
holotype ( F.S.G.S. No. S-1538) ; 11, npertural view of para type ( l!~.s.G.S. 
No. S-1538A). 

12. l'alvulina martri Cushman and Bermudez; front view. 

13. T e:vtulari(L corycnsis Cole n. sp.; front Yiew of holotype ( l!~.s.G.S. No. 
S-1li33). 

14. Y erncuilina sp.; front view. 
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Plate 2 

Figures 1-3. of specimens from the Dundee Petrol~·um Company well (W-3) at 
.a depth of 2270 feet. 

Figure 4, of a specimell from the Cory well at a depth of 1360-1370 feet. 

Figures 5-11, of specimens from the Carpenters Home well at a cle11th of 
.390-395 feet. 

Figure 

Figures 1, 5-10, X15. 

Figmes 2-4, 11, X40.5. 

1-3. Boreli.~ gunteri Cole. n . sp.; 1, side Yiew of exterior of holotype (F.S.G.S. 
No. S-2825); 2, trans,·erse section of pamtn1e (F.S.G.S. Ko. S-2825A) ; 
3, medium section of para type ( F.S.G.S. Ko. S-2825B). 

4. I'scndoehrysalidina florida1w, Cole. n. gen. and n. sp.; section to , sll(lw 
in tern a 1 relationships . 

.5-11. PscudorlJituUna cnbensis Cushman nnd Bermudez; 5-10; ' extemal , Yiews; 
5. 6, side Yiew; 7-9, apical view (note: three initial chambers show on 
specimens figured as 8 and 9); 10, ventral view;· 11.' Yer,\icrll section. 
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Plate 3 

l~igures 1-3, 6-15, 17, of specimens from the Cory well; 1·3, at a depth of 1500-
1510 feet; 6, 7, 14, 15, at a depth of 1700-1710 feet ; 8, 9, at a depth of 2050-2060 
feet; 10, at a depth of 2090-2100 feet; 11-13, 17, at a depth of 1360-1370 feet. 

Figures 4, 5, 16, of specimens from the Carpenters Home well; 4, 5, at a depth 
of 419-444 feet; 16, at a depth of 520-530 feet. 

All figures, X15. 

Figure 
1-7. Coski110Una flo-rhlana Cole, n. sp. ; external views; 1-3 co types ( F .S.G.S. 

No. S-1543). 

8-10. D·ictyoconu.s g-unteri Moberg; external views. 

11-13. Dictyoconus cookei. (l\Ioberg) ; external views; 11, side view; 12, apical 
view; 13. basal view. 

H -17. LUnonclln floridana Cole, n. sp.; external views; 16, a cotype (F.S.G.S. 
No. S-1590). 
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Plate 4 

Figures 1, 2, 4-7, !), 10, of specimens from the Cory well; 1, 6. 7, 10, at a 
depth cf 1700-1710 feet; 2. at a depth of 1140-1150 feet; 4, 5, 9, at a depth of 
1500-1;:)10 feet. 

Figures 3, S, of specimens from the Carpenters Home well at a depth of -110--1-14 
feet. 

All, figures, X40.5. 

Figure 
1-!l. Gosl;;inolina floriclana Cole, n . sp.; 1-4. axial sections; 5-9, horizontal sec· 

' tious; 4 (F.S.G.S. Ko. S-1543D); 5 (F.S.G.S. No. S-1543C); 9 (I!'.S.G.S. 
1'\o. S-1543B). 

10. · Lituonella floridana Cole, n. s p. ; axial section of a microspheric indil'idual. 
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Plate 5 

Figures 1-8, 10, 12, 13, of specimens from the Carpenters Home well; 1-4, 8, 13, 
at a depth of 444-465 feet; 5, 7, 12, at a depth of 409-413 feet; 6, 10, at a depth 
of 419-444 feet. 

Figmes 9. 11, of specimens from the Cory well; 9, at a depth of 1350-1360 feet; 
11, at a depth of 1140-1150 feet. 

Figure 
1-5, 11. 

Figures 1-6, 8, 11, 13, X40.5. 

Figures 7, 9, 10, 12, X15. 

Coskinolina, fl01"i(lmw Cole, n. sp.; 1, 2, axial sections; 3, 4, 11, hori­
zon tal sections. 

6-10,12,13. Dicf1JOCOn?t8 coolwi (Moberg); 6-10, axial sec tions; 10, microspheric 
form; 12, 13, horizontal sections. 
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Plate 6 

Figures 1-8. 10, of specimens from the Cory well; 1-8, nt a depth of 1360·1370 
feet; 10, at a depth of 1700-1710 feet. 

Figures 9, 11, of specimens from the Carpenters Home well at a depth of 
520-530 feet. 

Figure 

Figures 1, 6, 8, 11, X40.5. 

Figures 2-5, 7, 9, 10, X15. 

1-S. D·ictyocowus cooke-i (Moberg) ; 1-6, axial sections ; 5, microspheric incH­
vidual; 7, 8, horizontal sections. 

9-11. Litnonclln floridana, Cole, n. sp.; 9, 10, axial sections; 11, horizontal 
sections; 9, paratype (F.S.G.S. No. S-1590A); 11, paratype (F.S.G.S. 
No. S-15!l0B). 
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Plate 7 

0 
Figures 1, 7, of specimens from t he north foot of Mt. Puilborenu, Haiti. T opo-
types, presented to the writer by Dr. T. ·wayland Vaughan; colle.ctiou of 'IV. S. 
Cole. 

Figures 2, 3, 5, of specimens ft"om the Cory well; 2, at a depth of 2710-2720 
feet; 3, 5, at a depth of 2090-2100 feet. 

Figures 4, G, 8, of specimens from the Marathon well ('V-2) at a dept h of 
2000 feet; collection of W. S. Cole. 

~.,igure 

Figmes 1-7, X15. 

Figure 8, X40.5. 

1, 7. D-ict1JOConus codon '\Yoodring; 1, axial section ; 7, horizontal section. 
'.rhese sections a re introduced for comparison with D. gunte1·i. Moberg. 

2-G, 8. Dict1JOConus gunteri Moberg; 2-4. 8, axia l sections; 5, G,. horizontal 
sections. 
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Plate S 

Fi~nre 1. of a S]Jc<·imen fro m th e Corr \\'e ll a t :1 d epf·h of 7!)0-800 feet. 

Fh!ure~ 2-10. of s pPeimens from th e Carpentl- J'S H ome \\' ell : ~-li , at :1 <leptb 
of ~:IS-~Ii:i feet ; 7-10. at a tlepth of 250-23~ feeL 

All fi .t.:mes. Xl5. 

Figure 
1. Arl'/wia8 floridanu ~ (Conrad) : ex te rnal Yie \\' of sli~h t l~· e rn<l e<l spedmen. 

:l-li. ra nl('rina randcrstoki (Rutten antl Ycrnnmt); 2-,1, tra nsYc r~!' sect ions; 
;:;, m<•1li :m sect ion ; G. extcnwl ,·ic\\'. 

7-lO. Clllll cr iua proha!Jly C. raud er stok i (Rntten and Yennunt); S, 10, median 
>:cet ion,;; 7, tl. trans ye rse sections. 
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Plate !l 

All specimens from the Carpenters Home well; 1-7, !l, nt n <l epth of 300-320 
feet; 8, n t a de]lth of 250-258 feet. 

All fi ;;nres, X15. 

Fignre 
1-7. ()pcrr'uliu oidcs 1cillco:ci i (I-Ieilprin); 1, external Yiew: 2 , m edian ~ection 

of 1111 nllnlt S]lecimen ; :3, metlinn st•ction of a ~·mm;..: spec imen; -!-7 , 
trn11sverse sections. 

S. Oper culi11•: i€1cs florid en Nis (Heilprin) ; medi:tn seetio11. 

9. Gameri11n II/Ooclybra11Ghcnsis Gra1·en and Hanna; median seetion. 
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Plate 10 

Figures 1-7, specimens from the Carpenters Home well at a depth of 250-258 
feet. 

Figures 8, 9, specimens from the Cory well at a depth of 1100-1110 feet. 

All figures, X15. 

Figure 
1-3. Opercu.Unoicles floriclensis (Heilprin) ; 1, median section; 2, transverse 

section; 3, ex ternal view. 

4-7. Opcr culinoides ocnlnnns (Cushman) ; 4, external view; 5, 6, median sec-
tions; 7, transverse section. • 

8, 9. Ilete1·ostegina teJ.·ann Gravell and Hanna; 8, portion of a transverse 
section; 9, median section, showing embryonic chambers and initial coils. 

17fij 



Plate 11 

Figures 1, 2, 7, 8, of speci men s from the Cory well; 1, 2, at a depth of 1100-
1110 feet; 7, 8, nt a depth of 12ri0-1260 feet. 

Fig-nres :3-6, !J-1ri. or sveeimens from the Carpenter~ Home well at a depth of 
300-320 feet. 

Figures 1-Ii:i, X1ri. 

Figure 
1, 2. H cteroste[Jimt t exan(t Gravell and Hanna; 1. external view; 2, natural 

section showiug embryonic chambers and the division of the chambers 
into chamberlets. 

3-G. H ctc1·osl c[Jinn ocalann Cnshmnn; 3, median section; 4, G, trnnsverse sec­
tions; 6, extemnl view. 

7, 8. Opcrc11Hnoitlcs cnrnsvic11 s (llntten nnd Vcrnnmt) ; 7, median section; R, 
trnnsverse section. 

9-15. Camerimt woorlybranch cns is Gra veil nnd Hanna; 9, 1:3, 14, medinn SP('­
tions; 10-12, transverse sections; 15, external view. 
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Plate 12 

Figures 1-8, of specimens from the Cory well at a depth of 5790-5800 feet. 

Figures 9-11, 13-14, of specimens from the Suwannee P etrole um Corporation's 
Sholtz Ko. 1 (W·1GG) nea r Ceda r Keys at a depth of 2807 feet; figure 12. a 
specimen at a depth of 2840-50 f eet. 

Figures 1-3, X15. 

Figures 4-14, X40.5. 

Figure 
1-8. L cp idorb i toides ( L cp·idar iJU cJ'i.dcs) nortou i (Vaughan) ; 1-3. external views; 

4. 5, Yert ical sections; G-8, er:tua torial sections; G, 7, megalosplleric indi­
Yiduals; 8, microspheric individual. 

D-14. Lcpidorbitoi.dc.~ ( L epirlorbitoidcs) planasi M. G. Rutten ; 9-11, equatoria l 
sections; 12-14, vertical sections. 
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Plate 13 

All specimens from the Carpenters Home well; 1, 3, at a depth of 290-300 feet; 
2, 4, G, 7. at a depth of 258-265 feet; 5, at a depth of 250-258 feet. 

Figure 

Figures 1-4, 7, X15. 

Figure 5, X5. 

Figure 6, X40.5. 

1-7. LepitlocycUna ( Lepitlocyclina,) ocalana, Cushman; 1. 2, vertical sections, 
illustrating diffe r ent degrees of inflation of the test of megalosplleric 
indiviclnals; 3, 4, equatorial sections of mega lospheric individuals; 5, 
external views; 6, equatorial section of a microspheric individual, illus­
trating th e initial coil aud shape of the equatoria l chambers; 7, ,·erticn l 
seetion of a microspheric individual. 
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Plate 14 

Figures 1-7, specimens from the Carpenters Home well; 1-3, at a depth of 
290-300 feet; 4-7 at a depth of 265-290 feet. 

Figure 8, a specimen from the Cory well at a depth of 1260-1270 feet. 

Figures 1, 4, X5. 

Figures 2, 3, 5-8, X15. 

rngure 
1-3. L ep·illocycl-ina (Lepid.ocy elina) ocalana. Cushman. nriety ttorillana. Cush­

man ; 1. extemal views of three spedmens showing- sellaeform character 
of the tests ; 2, e()uatorial section ; 3, vertical section. 

4-7. L cpidocy clina (Lepidocyelina) ocalana Cushman. variety pscullomarginata 
Cushman: 4, extemal view, showing strong pa pillae which are especially 
well developed on the umbo ; 5, Yertical section ; G, 7, equatorial sections. 

S. Lcpirloeyc-liua (Lepidocyclina) tsr:hoppi 'l'hiadens : equa torial section, 
showing- the large emhr_l"onic chamhers which cons titute the greater part 
of the test and the shape of the equatorial chambers. 
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Plate 15 

J•'i~mes 1, 2, 5, 12, of specimens from the Cn rpenters H ome well at n depth of 
250-258 feet . 

Fi;!nres 3. 4. 6-11, 13, 14. of specimens from the Cory well ; 3, 4. 14, nt a depth 
of 1220-1230 feet; G-11, 13. nt a depth of 1250-1260 feet. 

Figures 1-4, 8-11, X15 

Figures 5, 12. 13, X5. 

Figure 14, X40.5. 

Fi"tll'e 
1-5~ LC]Jidocycl-ina (Lepilloq;dina) ocalana Cushmnn. ntriety attenua t a Cn:,;h­

man ; 1, 4, Ye r ticnl sections ; 2. 3, eqnntorinl sections ; 5. external view. 

li-8. L epirlocy clinu (NcphrolepirUuu J scmntcsi Yaughnn nnd Cole ; G, 7, n•r­
tienl sections; 8, equatorinl section. 

!1-13. Lcpidoq;cl-ina (Lep'iclocyclina) mortoni. Cushman; !J, 10, Yerticnl sectious; 
11, equatoria l section ; 12, 13, external views. 

H . L cph loc:yclina ( Lcpidocyclhw) tschoppi Thin dens ; Yertical sect ion. 
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Plate 16 

Figures 1-10, 13, 15-17. of specimens from the Cory well; 1, 3-6, 9, 10, 15-17, 
at a depth of 1220-1230 feet; 2. S, at a depth of 1270-1280 feet; 7, at a depth 
of 1250-1260 feet; 13, at a depth of 1260-1270 feet. 

Figures 11, 12, 14, of specimens from the Carpenters Home well at a depth 
of 300-320 feet. 

All figures, X15, except figure 13 which is X40.5. 

Figure 
1-4, 6-10. 15. L epi£locycHna ( Lep·i£locycUna) ocalana Cushman; 1-4, 6-S, vertical 

sections to illustrate variation in the number of lateral chambers 
which may occur on each side of the equatoria l layer; 9, 10, 15, 
equatorial sections. 

5. L ep,i£looycli na ( L epi£locycUna) ocalana Cushman, var. attenuata 
Cushman ; vertical section. 

11, 12, 14. L epi£looycUna (Lepiclocyclina) morto11 ·i, Cushman; 11, 14, er1uatorial 
sections ; 12, >ertical section. 

13, 16. L epiilocyclinn ( L epirlocJJclina,) tschoppi Thiadens; 13, vertical sec­
tion; 16, equatorial section. 

17. LepidocycUna ( L epirlocycl-i11a) ocnlnna Cushman, var. fl01··idmw 
Cushman; portion of equatorial section to illustrate embryonic ap­
paratus and equatorial chambers. 

fi;7J 



Plate 17 

lfigures 1, 2, of specimens from the Cory well; 1, at a depth of 900-910 feet : 
2, at a depth of 1000-1010 feet. 

Figures 3-5, of specimens from the Marathon well at a depth of 852 feet. 

l!'igures 6, 7, of specimens from the Carpenters Home well; 6, at a depth of 
300-320 feet; 7, at a depth of 335-355 feet. 

Figure 

Figures 1, 2, 5-7, X40.5. 

Figures 3, 4, X15. 

1, 2. llf'iogyps·ina ( M·iogypsina) hqwlcinsi Hodson; 1, horizontal section ; 2, 
Yertical section. 

3-5. Mi.ogypsina (Miogypsi~ta) cnshmani Vaughan; 3, 4, horizontal sections; 
5, vertical section. These a re introduced for compar ison with ill. hawldnsi 
Hodson. 

6, 7. Pscmloph1·agmina (ProporocycUna.) citrens is (Vaughan); 6, vertical sec­
tion; 7, horizontal section. 

[88] 
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Plate 18 

Figures 1, 2, 7-9, 12-14, of specimens from the Co ry well ; 1. 2. at a depth of 
1100-1110 fel't; 7. s. at a depth of X:{G0-3370 feet; ll. at a de pth of 1140-1150 feet; 
1:!, at a depth of 1440-1450 feet ; 13, at a depth of 1230-12:!0 feet; 14, at a depth 
of 13-!0-1350 f eet. 

Figures 3-6. of specimens frmn the Snwmmee Petroleum Corporation's Shultz 
No. 1 (W-166) near Cedar K eys at a depth of 2140-2158 feet. 

Figures 10. 11. of speeimeus from a hont 1 km. below the pass on the n orth 
foot of l\It. I'uilborea n. prpscnted to the write r by Dr. '1' . '""~·Jam! Yanghnn; 
collection of 1V. S. Cole. 

Figure 
1, 2. 

3, -! , 7. 

;, , G. 

n. 

10, 11. 

12. 

13. H. 

8. 

Figurl's 1, 2, 5, 10-13, X15. 

Figures 3, 4, G-9, 14. X40.5. 

"l ·rgyrotheca ·wcgemanni Cole; externa l views. 

Bo·rclis !JUnt cr i Cole, Ynrietr florida.nn Cole, n . vnr.; 4-7 median sec­
tions; :~. s. ti'all~Yeri<e ~Pdion s; :~. para type ( l~.s.n .s. 1'\o. 282Ci) ; 4, 
para type (F.S.G.S. No. S-2826A). 

Bore/ is !!II nl cri Col e, n . ,.;p.; 5. me<liall ><Pdion: H. tmnl'YPrse sectin11. 

Coskinolina flor i dana Cole, n. sp.; Yerticnl section of a reworl>etl 
specimen f r om the Oligocene. 

Dict1JOConu.s coclnn " 'oodring: 10, ve rt: i<:al seetion ; 11, t rnns1·e rse 
sect ion. 'l'h ese are introduced for comparison with /) . gunt cri Moberg 
and D . cooT"ei (Moberg). 

Dici i/OConus cool.:ei (Moberg); Yertical se('tion of a megalosph eric 
indh:idunl. 

Lcpidocyclinn ( Lcp·idoc1Jclinn) mortoni Cushm a n; vertical sec tions. 

[91] 
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