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LETTER OF TRANSMITTAL 

HONORABLE R. L. DOWLING, 

Supervisor of Conservation. 

SIR: 

I have the honor to transmit a report on the Stratigraphy 
and Micropaleontology of Two Deep Wells in Florida by Dr. W. 
Storrs Cole of the Ohio State University, Columbus, to be pub­
lished as Geological Bulletin No. 16. 

In the drilling of deep wells in Florida much information 
of permanent value is obtained and this is especially true when 
samples of the cuttings and cores of the material penetrated 
are saved an'd studied. The two wells here reported upon have 
yielded fundamental data about the character, thickness and age 
of the deposits encountered and will add to our knowledge of the 
structure and stratigraphy of that portion of Florida in which 
they are located. 

I want to take this opportunity of expressing my appreci­
ation of the interest you have shown in the work of the Geological 
Department and the support you have so generously given it. 

Tallahassee, Florida, 
August 7, 1938. 

Very respectfully, 

HERMAN GUNTER, 

A ssistant Supervisor, 
State Boanl of Conservation, 
Geological Department. 
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STRATIGRAPHY AND MICROPALEONTOLOGY 
OF TWO DEEP WELLS IN FLORIDA 

W. STORRS COLE 

Ohio State University 

INTRODUCTION 

The Florida Geological Survey has collected for many years 
information and samples from numerous wells drilled within the 
state of Florida in the search for possible oil horizons or water­
bearing zones. Through the kindness of Mr. Herman Gunter, 
State Geologist, samples from two of these wells were sent to 
the writer on October 28, 1936 for preliminary study. The 
results of the investigation were so gratifying in the amount 
of information which was obtained concerning the stratigraphy 
and micro-faunas of the areas involved that Mr. Gunter decided 
to publish the results of this study, if permission to do so could 
be obtained from the owners of the wells. The owners very 
generously granted this permission. 
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the assistance and kindness of numerous persons. My thanks 
are due to Mr. Herman Gunter for his kindness and never fail-
ing interest during the progress 
of this study. I am obligated 
to Dr. T. Wayland Vaughan for 
comments on the large foramini­
fera and to Drs. L. W. Stephen­
son and C. Wythe Cooke for 
reading the manuscript. Mrs. 
Helen Jeanne Plummer exam­
ined many of the smaller fora­
minifera. Her comments were 
particularly helpful as well as 
the specimens which she kindly 
furnished for comparison. Mrs. 
Elizabeth Burckmyer made the 

.~ .... ~\.• . •' 

drawings of the small foraminifera and my thanks are offered 
for her care in accurately illustrating the various species. 
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All the specimens mentioned in this bulletin are filed in the 
Florida Geological Survey Museum at Tallahassee, with the ex­
ception of a few specimens used for comparison. Notation of 
the depository of these will be found on the explanation of the 
plates. 

PORT ST. JOE TEST WELLS 3 AND 4 

These wells were drilled by the Layne-Central Company of 
Memphis, Tennessee for the city of Port St. Joe, Gulf County, 
Florida, in search of water-bearing zones. The elevation of the 
well mouth of each well is about 5 feet above the water in the 
bay. All the samples are cuttings as cores were not taken. Mr. 
Ray Hudson, field superintendent, and Mr. W. R. Galt, city 
manager, furnished the samples and the data concerning the 
wells. 

Five samples were submitted from test well 4, starting at 
the surface and extending to a depth of 104 feet. The total 
depth penetrated by the well was 114 feet (W-289). 

Test well 3 was drilled to a depth of 1037 feet. Brackish 
water was encountered and this well will not be used. The 
samples represent the interval from 83 to 1035 feet, except for 
a short section between 911 to 975 feet from which samples 
were not available (W-288). 

STRATIGRAPHY 

The formations penetrated by test wells 3 and 4 and their 
lithologic character are shown on Figure 2. The combined 
sections present a picture of the stratigraphic succession to a 
depth of 1035 feet. 

RECENT AND PLEISTOCENE 

The Recent and Pleistocene epochs could not be separated 
with the information obtained from these wells. Although 
broken fragments of shells are present, foraminifera were not 
encountered until the sample at 130-145 feet was examined. 

The bottom sample (83-104 feet) of test well 4 has the same 
lithologic character as the first sample (83-114 feet) in test well 
3. The base of the Pleistocene occurs at a depth of approxi­
mately 114 feet. This point was selected because of the litho­
logic change. 
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PLIOCENE 

The Pliocene is represented by only two samples, covering 
the interval from 114 to 145 feet. The first of these samples 
(114-130 feet) contains numerous broken shell fragments and 
a considerable number of Bryozoa. A number of the Bryozoa 
were submitted to Dr. R. S. Bassler of the United States Na­
tional Museum. The following is a quotation from his letter : 
"I will first report that this assemblage of species ( CupulaTia 
doma d'Orbigny, C. denticulata Conrad and C. umbellata De­
france) is unfortunately found in all of the rocks from Miocene 
to Recent times. These species commence growth usually around 
a sand grain so they indicate that sort of a sea bottom, but 
for stratigraphic purposes they are only useful in recognizing 
the Miocene or younger rocks."' 

The second sample (130-145 feet) contained a number of 
foraminifera. The fauna suggests the one described from the 
Waccamaw formation" rather than that of the Caloosahatchee 
marl." 

MIOCENE 

Choctawhatchee jo1·mation. - The contrast in lithologic 
character between the material from the first Miocene sample 
(145-171 feet) and that from the samples representing younger 
epochs is most striking. The Miocene to the top of the Tampa 
formation is dominantly composed of greenish-grey, foramini­
feral marls with some beds of olive-green clay. Occasional 
phosphate pebbles are encountered. 

Foraminifera are scarce in the upper samples representing 
the Choctawhatchee. However, sufficient number of foramini­
fera occur at the depth of 145-171 feet to assign definitely this 
sample to the Miocene, especially when the lithologic change is 
considered. Textulariella ban·ettii (Jones and Parker) was 
found in this sample in some abundance. As far as the writer 
knows, this species has not been recorded from Florida, except 
as a Recent species. However, it is found in the Bowden marl 
(Miocene) of Jamaica at Bowden, and also one-half mile east 

' Lett er to write r , dated ~larch 1, 1038. 
0 W. Storrs Cole. '"I'he Pliocene and Pleistocene Foraminifera of Florida,'' Florida 

GPo!. Survey, Bull. 6, table 1, stn tion 14-16, 1931. 
a Ibicl., table 1, sta tions 17-23. 
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of Buff Bay, Jamaica. It occurs in the Miocene of the Domini­
can Republic, Mexico and probably in the Miocene of Venezuela.' 

It is interesting to note that this species occurs in Recent 
samples from the coast of Florida in depths of water from 
40-100 fathoms. The largest specimens are all from 100 fathoms 
or less, although specimens have been found to 350 fathoms or 
more. · This suggests the maximum and minimum depths of 
water in which Choctawhatchee deposition took place. 

Foraminifera increase in abundance in the succeeding sam­
ples, but the first large fauna is not encountered until the depth 
of 235-257 feet. -

Mansfield and Ponton" have divided the Choctawhatchee 
into five zones. Cushman and Ponton" have listed and described 
the foraminifera found in these zones. In the present study an 
aEempt was made to recognize these zones. 

Inasmuch as the sample at 235-257 feet had the first abun­
dant fauna, a definite decision could be made concerning the 
probable zone represented. Though the range of the various 
species is different from that reported by a study of outcrop 
samples and many of the species are apparently so rare that they 
do not appear in large samples of cuttings, it is evident that the 
well had penetrated the Arcn zone of the Choctawhatchee be­
tween 235 and 257 feet. 

This conclusion was strengthened by finding in the sample at 
278-300 feet Plectofroncliculnrin floriclann Cushman and Sipho­
generinn lnmellntn Cushman, two striking and easily recognized 
species confined to the Arcn zone. In this same sample was 
found Operculinoides tuxpnnensis (Thalmann.) 7 Although this 
species has been reported to date only from its type locality in 
the Tuxpan formation (Miocene) and adjacent areas in Mexico, 
it should make a valuable index fossil in the Miocene of Florida. 

Associated with the above was Textularin wnrreni Cush­
man and Ellisor. Cushman and Ponton report that this species 

' .T. A. Cu shman, " A i\fono;.;ra)lh nC the FornminifNrtl Family Valvulini1ln c," Cus hman 
Lah. F o ram. ItPs., Spec. Pub!. l\"o. 8, ll. (Hi, l!J:!7. 

o \Venuell C. l\Ians fi eld and Gerald ilL P onfon, "Fa unal Zonrs in th e :\!inr: r nr: Choc t n-
watdH·e F ormati on of Florida," Jour. \Vnshington AcaU. of Se i., vol. ~~ ' No. •1, 
JilL IH-HS, 1!!::!:! . 

,, .Jos r:ph A. Cushman nnd GPrllill i\[, Ponton, "l•'oramlnlfr:ra or thr: U ppr:r , !\liddll' 111111 

)'art nf IIH• Luii'Ct' Mi ocene of Florida," Florida Geol. SurvPy Bull. !1, I'll · 1-1.·17, 
pis . 1-17, 1!)32. 

7 Hans E. Thalmann , "Liste <l c r I•'oraminifer eu Yon der Tnm s-Lokalitnt ti e r mi or.an en 
'l'ul>'pan-!·;tufe (Ciu<lad de 'l'uxpnn , VcrH(' ru r., :\Iexieo) ," Eclo:;ac j;eol. llelvetinc, YO!. 
~8 No. 2, pp. G03·GO::i, 2 tcxt-fi~;s, 1D3::i. 
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is confined to the Shoal River formation. Though it is danger­
ous to base a decision on a single species, the probability is 
that the top of the Shoal River was penetrated by the drill just 
above 300 feet. 

Mansfield and Ponton" give the thickness of the Choctaw­
hatchee from surface outcrops as 135 to 150 feet of which 55 feet 
is occupied by the Area zone. The thickness of the Choctawhat­
chee in the well under discussion is approximately that given for 
surface measurements. 

Shoal River Formation.-The lithologic character of the 
section assigned to the Shoal River is similar to that of the over­
lying Choctawhatchee. Foraminifera are present throughout 
this portion of the section, but more abundant in certain samples 
than in others. 

The Oak Grove sand was not r ecognized in this well. If 
present, it may be represented by the sample from 384 to 406 
feet, at which depth there is a lithologic change. This sample 

_was dominantly clay. Though it yielded a considerable number 
of foraminifera, diagnostic Oak Grove species could not be found. 

Chipola Formation.-At 406 feet, the drill encountered a 
white, porous limestone, in which the -fossils are very poorly 
preserved and are hard to obtain. However, rather numerous. 
specimens of Amphistegina were recovered which are thought 
to be Amphistegina chipolensis Cushman and Ponton. The pres­
ence of this species and the change in lithologic character is. 
sufficient indication to warrant the statement that the well pene­
h·ated the Chipola formation at this depth. At 469-490 feet, 
fragments of S01·ites sp. were found. Sorites sp. has been found 
in the Chipola and Tampa. 

Tampa Fonnation.-At 616-637 feet, a few specimens were­
recovered which are referred to Archaias floriclanus (Conrad). 
As this form characterizes the Tampa in outcrop, the well must 
have penetrated this formation at this depth. There is a slight 
lithologic change which substantiates the paleontological evi­
dence. 

OLIGOCENE 

The drill penetrated the Oligocene at 700 feet. The litho­
logic break is not striking, although there is a distinct change· 

' Op . cit ., p . SG. 
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with the introduction of a cream-colored marl at this depth. The 
faunal change, however, is unique. 

Abundant specimens of Miogypsina were found associated 
with a species of Operculinoides. These have been identified as 
0. forTesti Vaughan and Cole, M. hawkinsi Hodson and M. vene­
zuelana Hodson. The Miogypsina were described from the Oli­
gocene-Miocene of Venezuela" while the Operculinoides was de­
scribed from the Oligocene of Antigua.'" Gravell" reports M. 
hawkinsi from many localities of Venezuela associated with a 
fauna of Lep~iocyclina of middle Oligocene age. Inasmuch as 
the exact range of M. hawkinsi is still in doubt, the indications 
are that this species is confined to the Oligocene, although it 
may range upward to the Miocene contact. 

At 859 to 870 feet, specimens of a H eterostegina were found 
which resemble H. texana Gravell and Hanna. 

At 890 to 911 feet, another species of Miogypsina was found. 
This species is the same as that referred to Miogypsina cf. irreg­
ularis (Mich.) by Barker and Grimsdale." Hanna and Gravell13 

figure a specimen from a core from the Gulf Refining Company 
No. 2 Pascagoula well, located in Section 15, T. 38., R. 7W., 
George County, Mississippi, which is identical with the specimens 
found in this well. As will be pointed out under the description 
of species, this form represents a new species to which the 
name M. gunteri is given. 

Again at 975 to 1017 feet, specimens were found which 
could be assigned to M. gunteri, n. sp., but associated with a 
Heterostegina which seems to be identical with H. texana Gravell 
and Hanna. As these Miogypsina have an entirely different type 
of preservation from that of those found at 890 to 911 feet, they 
do not represent cavings from that depth. 

The last sample (1017-1035 feet) furnished a few speci­
mens of Lepidocyclina. One species is definitely L. parvula 

• Helen Hods on , "Foraminifera ft·om Venezuela and 'l' J·inidnd," Bull. Amer. Pnl., Yol. 
12, No. 47, pp. 28-30. 1!l2fi. 

10 'I'. \Vnyln1Hl Vnu~;hnn and W. ::ltorr~ Cole, "New 'I' ~ rtlnry Fornminlfrra of thP GrnPJ'Il: 
0{)(!1'"11/illlf. nnd O!iCI'f:lllinoirlrR rrmn North Anwrirn Hllfl thP \Vr•st: Indie~ ... I'I'OC. TJ. :,;. 
Nat. !\Ius., vol. 83, No. 2!l!lfi, JIJl. 4!l3-4!J4, pl. 37, figs. 1·3, 1()36. 

H Donnld \V. Gravell, "'1\•rtinry Lurg-Pr ]i,oraminifera of Verw~ueln," Smitln:onian 
Mlscell . Coli., vol. 8(), No. 11, pp. 8, 34, 1!l33. 

,. K Wright Bnrke1· and 'J'humn~ F. Grimsdale , "Studies of lll~xlcnn Fossil Foramini­
fera," Ann . and lllag. :-l'ut. 1-Iist. , ""1. 1(), Se r. 10, pp. Hi3·1G6, pl. G, figs. 4, r., 7·10; 
pl. 7, fi:,:s. 2 . 3 . 1 fJ37. 

" Guidebook of the Ele1·enth Annual Fi<•hl 'J'rip of the Shrcvrport Geological Socir•ty, 
pl. n, fig. 3, 1034. 
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Cushman as both microspheric and megalospheric individuals 
were found. The other is undoubtedly L. undosa Cushman al­
though only two broken specimens were found from which it 
was difficult to make satisfactory preparations. 

The paleontological evidence from 700 feet to the bottom 
of the well (1035 feet) is such that this portion may be referred 
to the Oligocene without question, but the division of this 
into various formations is not practicable at the present time 
with the information at hand. It is probable, however, that the 
major portion of this section represents the Suwannee lime­
stone.'' 

After studying the mollusks found in the Suwannee lime­
stone, Mansfield '" states: "The fauna of the Suwannee lime­
stone, as a whole, lived during the latter part of the time repre­
sented by the Flint River formation." 

Cooke'" correlates the Flint River formation with the Chick­
a::awhay marl member of the Byram marl, the Antigua for­
mation (Leeward Islands) and the Meson formation (Mexico). 

The upper portion of the Oligocene section in this well is 
apparently equivalent to the H eterostegi1w-Miogypsina zone as 
charted by Hanna and Gravell." In a recent article, the same 
authors 18 state : "If the terms Miocene and Oligocene must be 
used in the Gulf Coast, we believe it more logical to consider the 
H eterosteginct zone and associated beds, the Chickasawhay and 
associated beds; and the Vicksburg and associated beds as Oligo­
cene, rather than part Oligocene and part Miocene." 

The writer agrees with the views expressed by Mansfield, 
Cooke and Gravell and Hanna with the exception of the correla­
tion of the Flint River formation and associated beds with the 
Meson formation of Mexico, as shown by the correlation table 
presented by Cooke."' The Meson contains abundant specimens 

"' C. \Yr1·hp CookP 111111 \YPnrlPII C. i\fnn~fiPld, "Suwnnnee Lim0stone of Florida" (Ab­
stract). Gcol. Sor. Anwr., Proe. for 1D3:i, 1'· 71 , 1D3G. 

" \Y PJull'!l C. ll!nnsfil'hl, "i\ folln s l; s ol' th e T:unpa anrl Su wannee Lim estones of Florida," 
!<'lorida Geol. SurY ey, Bull. 1ii, p. G1, 1037. 

1° C. \VrthP Cool<P. "XotPs on the Vicksburg- Group," Bu ll. Amer. ,\ ssoc. Petrol. Gcol., 
vol. 1(), No. 8, pp. 1170-1171, 1D3:i. 

17 Guidebook of the Eleventh Annunl FiPhl 'l'rip of the ShreYcport Geolo~ical Society, 
chart opposite Jl. 30. " 

" Donnhl \Y. Gr:n·el! nnd llfnrcu s A. Hnnnn, "Th e Lcpidocyclina tcxana. Horizon in 
the llctcrostcginn ZonP, Upper Oligocene of 'J.'pxas and Louisiana," Jour. Pal., vol. 
11 , No. G, p. i:i:!2, 193 7. 

" Ibid ., p. 1171. 
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Df Lepidocyclina paTvula which has been considered to date to 
be confined to the middle Oligocene. 

The information obtained from this well in conjunction with 
the available known ranges of the larger foraminifera suggests 
that the Meson is older than the H eteTostegina-Miogypsina zone. 
The writer believes that the last sample of the well represents 
the top of a formation which will eventually be found to be 
the equivalent of the Meson formation. 

The writer'" described a fauna of larger foraminifera from 
near Duncan Church, Washington County, Florida, and assigned 
the beds ·which contained this fauna to the Glendon. Cooke, in 
a personal communication to the writer, states that at present 
he correlates these beds with the Suwannee limestone. As this 
fauna contains L epidocyclina supem which is characteristic of 
the Byram marl, Cooke is undoubtedly correct. Although the 
present well was studied in great detail, none of the species re­
ported from near Duncan Church were found, except L. unclosa 
Cushman. The relationship of the Duncan Church fauna to 
those in the present well cannot be stated with the information 
at hand. 

COMPARISON WITH OTHER FLORIDA WELLS 

The nearest well to the Port St. Joe wells on which a de­
tailed study has been made is the one drilled by the Calhoun 
Gas and Oil Company, about half a mile northwest of Clarks­
ville, Calhoun County. The record is not entirely satisfactory 
and this well should be r estudied (W-7). 

Mossom"' in interpreting the stratigraphy of this well gives 
the following: 0-20 feet, Pliocene and Pleistocene; 30-100 feet, 
upper Miocene; 100-180 feet, Alum Bluff group; 180-600, all 
the formations between the base of the Chipola and top of the 
Ocala. 

It is interesting to note that Lepidocyclina cf. unclosa Cush­
man and L. cf. cmssata Cushman are reported from this well at 
450 feet. Without restudying these specimens, positive state­
ments should not be made. However, the suggestion may be 
given that this may be the same horizon as the one r epresented 
by the last sample in the Port St. Joe test well. 

20 \Y. Storrs Cole, "Ollgoecnc Orliit:oitl K fro m Bf':tr Du11ca n Church, "'ashiB~tou ('ounty, 
F lorida." .four. Pal. , Yo!. 8. No. l , pp. !!1 ·28, pl. 3-4 , lfl:l4. 

21 Stuart ~fossorn. " ,\ Rnif'w of the Structure nml ~trntig 1·aphy of Florida ," Flori1la 
Geol. Sun·ey, 17th. Ann. Rept., Jlll· 207-::!08, l!l2G. 
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Another interesting paleontological record needs checking. 
Cushman•" reports the occurrence of a Miogypsina as M. cf. 
panamensis Cushman from a depth of 852 feet in the well drilled 
at Marathon on the Florida Keys. As a description or figures 
were not presented, the specific identification must remain in 
doubt. It is entirely possible that these specimens from the 
Marathon well represent one of the species found in the pres­
ent well. 

Besides the present record, the Marathon well is the only 
other to-date from which Miogypsina has been reported. De­
tailed study would undoubtedly show that this genus is present 
in many of the wells which have penetrated the Oligocene. 

PALEONTOLOGICAL RECORD 

Port St. Joe Test WeJI 3 

130-145 feet 
Textularia gramen d'Orbigny 

mayori Cushman 
Quinqueloculina fusca H. B. Brady 

lamarckiana d'Orbigny 
Globulina gibba d'Orbigny 
Elphidium incertum (Williamson) 

fimbriatulum (Cushman) 
poeyanum (d'Orbigny) 

Rectobolivina sp. 
R eussella spinulosa (Reuss) 
Rotalia beccaria (Linne) var tepicla Cushman. 
Asterigerina carinata d'Orbigny 
Amphistegina gibbosa d'Orbigny 
Globigerina triloba Reuss 
Anomalina edwardsiana (d'Orbigny) 
Planulina ariminensis d'Orbigny 
Cibicides concentricus (Cushman) 

lobatulus (Walker and Jacob) 
Planorbulina mecliterranensis d'Orbigny 

145-171 feet 
Textulariella barrettii (Jones and Parker) 
Discorbis consobrina ( d'Orbigny) 

orbicularis (Terquem) 
Planulina depressa (d'Orbigny) 
Globorotalia menardii ( d'Orbigny) 
Cibicides concentricus (Cushman) 

•• Joseph A. Cushman, "Foraminifera from the Deep Wells of Florida," Florida Geo!. 
Survey, 13th. Ann. Rept., llP- 59-60, 1921. 
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171-192 feet 
Textulariella barrettii (Jones and Parker) 
N onion pizarrensis Berry 
Elphidium fimbriatulum (Cushman) 
Planulina dep1·essa ( d'Orbigny) 
Globorotalia menardii (d'Orbigny) 
Cibicides concentricus (Cushman) 

192-213 feet 
Identical with 171-192 feet 

213-235 feet 
Pseudarcella arenata Cm;hman 
Reusella spinulosa (Reuss) 
Siphonina pulchm Cushman 
Cibicides floridanus (Cushman) 
Dyocibicides biserialis Cushman and Valentine 

235-257 feet 
Robulus american us (Cushman) 

american us (Cushman) var. spinosus ( Cush­
man) 

Lagena clavata d'Orbigny 
Nonion gmteloupi (d'Orbigny) 
N onion pizarrensis Berry 
Nonionella auris (d'Orbigny) 
Elphidium fimbriatulum (Cushman) 
Virgulina punctata d'Orbigny 
Reussella spinulosa (Reuss) 
Uvigerina peregrina Cushman 
Angulogerina occidentalis (Cushman) 
Discorbis candeiana (d'Orbigny) var. bullata Cushman 

and Ponton 
Eponides antillarum (d'Orbigny) 
Cancris sagra (d'Orbigny) 
Cassidulina crassa d'Orbigny 

laevigata d'Orbigny, var. carinata Cushman 
Orbulina universa d'Orbigny 
Globorotalia menardii ( d'Orbigny) 
Cibicides concentricus (Cushman) 

floridanus (Cushman) 

257-278 feet 
Textularia foliacea Heron-Allen and Earland, var. 

occidentalis Cushman 
warreni Cushman and Ellisor 

Virgulina (Virgulinella) gunteri Cushman 
Discorbis candeiana (d'Orbigny), var. bullata Cush­

man and Ponton 
Planulina depressa (d'Orbigny) 
Dyocibicides biserial is Cushman and Valentine 
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278-300 feet 
Spiroplectammina gracilis (von Muenster) 
Gaudryina (Pseudogaudryina) atlantica (Bailey ) 
Robulus american us (Cushman) 

american us (Cushman), var. spinosus ( Cush­
man) 

vaughani (Cushman) 
Fronclicularia sagittula Vanden Broeck 
N onion pizarrensis Berry 
Operculinoicles tuxpanensis (Thalmann) 
Plectojronclicularia floriclana Cushman 
Buliminella elegantissima ( d'Orbigny) 
Bulimina buchiana d'Orbigny 
Virgulina punctata d'Orbigny 
Loxostoma gunteri Cushman 
Siphogenerina lamellatct Cushman (Plate 1, figure 1) 
Discorbis florUana Cushman 
Eponicles antillarum (d'Orbigny) 

latemlis !Terquem) 
Ccmcris sagm (d'Orbigny) 
Cassiclulina laevigata d'Orbigny, var. ca1·inata Cushman 
Orbulina u.niversct d'Orbigny 
Globorotalia menarclii ( d'Orbigny ) 
Cibicicles concentricus (Cushman) 

floridanus (Cushman) 

300-342 feet 
Nothing diagnostic 

342-364 feet 
Textularia foliacea Heron-Allen and Earland, var. 

occiclentalis Cushman 
Gaudryina. (Pseuclogauclryina ) atlantica (Bailey) 
Robulus amcricanus (Cushman) 

americanus (Cushman), var spinosus ( Cush­
man) 

vaughani (Cushman) 
Guttulina i1Tcgularis ( d'Orbigny) 
Globulina gibba d'Orbigny 
N onion gmteloupi ( d'Orbigny) 

pizzarrensis Berry 
V irgulina pontoni Cushman 
Bolivina marginctta Cushman 
Uvigerina peregrina Cushman 
Discorbis floriclana Cushman 
Eponides antillarum (d'Orbigny) 

1·epanclus (Fichtel and Moll) 
Cancris sagm (d'Orbigny) 
Siphonina jacksonensis Cushman and Applin var. 

limbosa Cushman ' 
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Amphistegina lessonii d'Orbigny 
Cassiclulina cmssa d'Orbigny 
0Tbulina univeTsa d'Orbigny 
Cibicdes concentTicus (Cushman) 

floTiclanus (Cushman) 

406-425 feet 
Amphistegina chipolensis Cushman and Ponton 

469-490 feet 
SoTites sp. 

490-512 feet 
SoTites sp. (very abundant) 

616-637 feet 
A 1·chaias floTidanus (Conrad) 

700-721 feet 
OpeTculinoides fon·esti Vaughan and Cole 
Miogypsina hawkinsi Hodson 

venezuelana Hodson 

807-828 feet 
Amphisorus sp. 

859-870 feet 
HeteTostegina texana Gravell and Hanna 

870-890 feet 
Heter-ostegina texana Gravell and Hanna 

890-911 feet 
Miogypsina gunteri Cole, n. sp. 

975-996 feet 
AmphisoTus sp. (very abundant) 

996-1017 feet 
H eteTostegina texana Gravell and Hanna. 
Miogypsina gunteTi Cole, n. sp. 

1017-1035 feet 
HeteTostegina texana Gravell and Hanna. 
Lepidocyclina (Lepiclocyclina) paTvula Cushman 

(Eulepiclina) un~losa Cushman 

GRANBERRY WELL 1 

The Granberry well was drilled by the Modisett Drilling 
Company of Eldorado, Arkansas in the south-east corner of 
the SWl)!, of the NE1,4 of Section 15, Township 5 N., Range 
9 W., Jackson County, Florida. Samples and the driller's log 
were received from Mr. G. Scott Hammonds, through Mr. B. W. 
Blanpied. The elevation of the derrick floor was 124 feet. 
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The set of samples is complete from 210 feet to 5022 feet 
at which depth the well was abandoned on July 14, 1936. While 
most of the samples are cuttings, 32 cores were submitted. These 
cores furnished an excellent check on the cutting samples (W-
285). 

STRATIGRAPHY 

The groups and formations encountered with their lithologic 
characteristics are shown on Figure 3. The four main divisions 
of the Eocene are represented, but the data do not warrant the 
separation of certain of these groups into formations. The 
Upper Cretaceous is represented by the Selma, Eutaw and Tus­
caloosa formations in which the well ends. 

EOCENE 

Ocala limestone.-Although samples were not submitted 
for the first 200 feet of this well, there is littl€ question that 
this portion should be assigned to the Ocala limestone; reference 
to the geologic map of Florida,'" indicates that the township in 
which the well was drilled is underlain by the Ocala except in 
the extreme southern portion. 

Below 20 feet of surface sand, the driller's log records "hard 
and soft cavernous lime" to a depth of 210 feet. This section 
is assigned to the Ocala limestone. 

The first sample from 200 to 220 feet is composed of soft 
limestone fragments and subangular quartz grains, but is with­
out diagnostic fossils. 

CLAIBORNE GROUP 

The succeeding sample from 220 to 240 feet is composed al­
most entirely of large foraminifera. These represent three 
genera. The most abundant is Operculinoides sabinensis (Cole), 
but numerous specimens of Lepi!.iocyclina (Polylepidina) gard­
neme Cole were also found. Associated with these, there are a 
few specimens of a Discocyclina referred to Discocyclina flinten­
sis (Cushman). The latter species represents cavings from the 
overlying Ocala limestone. 

The horizon of L. gardnerae was given in the original de­
scription as St. Maurice." Though there is still insufficient in-

"" C. Wythe Cooke nnd Stnnrt )lossom. "Geology of !~ lorida," Florida Geol. Surny , 
20th. Ann. Rl'pt., mnp in pock<>t, 1!!27-28. 

•• W. Storrs Cole, '".rbree :New Claiborne Fossils," Bull. Amer. P al., vol. Hi, No. :J6, 
p. G, 1929. 
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formation concerning the age of the type locality of this species, 
it is probably Crockett formation of the Cook Mountain. 

Below 310 feet the samples are composed of medium coarse, 
sub-angular quartz grains, rather large grains of dark green 
glauconite and broken shell fragments. Foraminifera were not 
present. This characteristic lithology changes at 708-730 feet. 

WILCOX GROUP 

The driller's log indicates that a marked lithologic change 
was encountered at 723 feet. At this point sandy shale and 
shale was penetrated by the drill. Examination of the sample 
(708-730 feet) indicates that the shale is strongly lignitic. 

From 776 to 1406 feet, the samples contain fragments of 
lignitic shales with varying amounts of sand without fossils so 
far as could be <;>bserved. This section is apparently non-marine. 

Salt Mountain Limestone.-At 1406 feet a limestone was en­
countered. Examination of the sample from this depth revealed 
that certain fragments were extremely fossiliferous limestone 
while others were dense, non-fossiliferous limestone. Certain 
of these fragments of limestone had grains of glauconite scat­
tered through them. Of extreme interest was the discovery of 
broken specimens of the genus Discocyclina in some of the frag­
ments. Unfortunately, the state of preservation was such that 
entirely satisfactory thin sections could not be prepared. 

In the thin sections which were prepared, several vertical 
sections of Discocyclina were encountered. Though the specific 
identification of this Discocyclina is practically impossible with 
the material at hand, various features suggest that certain of the 
specimens are D. cookei Vaughan."" 

However, the presence of Discocyclina in a limestone below 
the top of the Wilcox suggests immediately that this limestone 
is the Salt Mountain limestone, previously placed at the top 
of the Vicksburg group and but recently assigned to its correct 
position in the Wilcox group. Cooke'" in a recently published 
article states: "Such critical study has since been given by 
B. W. Blanpied, who, from study of well logs, finds that the 

" T. \Va ylaml Vaughan. "N"w Species of Orhitoidal Foraminifera of th e Genus 
fJ!s.cg~ycuna f~om. the L,ower Eocene of Alabama," Jour. Pal., vol. 10, No. •1, pp. 
2;,(o-~,J,), pl. 4-, fig'R. 1-6, 1()30. 

'° C. \Vyth e Cooke, "Notes on the Vicksburg Group," Bull. Amer. Assoc. Petrol. Geol., 
vol. 1(), No. 8, ]l. 1103, 1D35. . 
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Salt Mountain limestone occupies a place within the Wilcox 
group between the Tuscahoma sand and the Nanafalia for­
mation." 

The base of the Salt Mountain limestone is encountered at 
1600 feet. Although the section between 1406 and 1600 feet may 
be definitely assigned to the Salt Mountain limestone, the data 
at hand do not warrant the separation of the interval from 723 
to 1406 feet into definite formations. 

Nanafalia Fonnation.-Immediately below the Salt Moun­
tain limestone, the cutting samples carry small foraminifera, 
although they are not abundant. A core taken at 1672-79 feet 
does not yield much paleontological information. This core rep­
resented a greenish-grey, fine-grained, compact slightly arena­
ceous shale with minute grains of glauconite and small flakes 
of mica. It was very refractory and did not break down satis­
factorily. The washed portion contained a few calcareous fora­
minifera and ostracods of the type encountered in the cutting:> 
immediately above and below. 

A core taken at 1761-68 feet, however, contained an excel­
lent fauna of undoubted upper Midway age. The lithologic and 
paleontologic evidence from these cores indicates that the base 
of the Nanafalia formation and the top of the Midway occurs 
between 1679 feet and 1761 feet. 

Inasmuch as the driller's log indicates a change of lithology 
at 1726 feet, this depth has been chosen as the base of the N ana­
falia formation. 

MIDWAY GROUP 

Though the determination of the top of the Midway is un­
satisfactory, it is the best estimate which can be given with the 
information at hand. Without more cores and more information 
concerning the distribution of the foraminiferal faunas from 
surface outcrops from the basal Nanafalia and upper Midway, 
the boundary cannot be satisfactorily determined in a well of 
this type. 

In addition to the fauna from the core at 1761-1768 feet, a 
number of species were found in a core taken at 1878-1883 feet. 
Additional Midway species were found in cutting samples. 
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Two interesting species were found in the Midway cores. 
Rzehalcina epigona (Rzehak) has been reported to date only 
from Cretaceous strata in America. Cushman in his text-book 
on the foraminifera states the range of the genus: "Upper 
Cretaceous, lowest Eocene ( ?) of Europe.""' The range of this 
genus may now be definitely established as high as from the 
lowest Eocene in North America. 

Associated with the Midway species in both the cores was 
Globorotalia membranacea (Ehrenberg). This species is one of 
the characteristic species of the Velasco shale of Mexico. Muir"" 
has recently stated that the name Velasco shale should be aban­
doned in favor of the Tamesi formation, apparently without rea­
son and in opposition to the rules of priority. Although the ex­
posures around Velasco on the Mexican National Railway may 
not be as satisfactory as the beds designated by Muir, that fact 
cannot be considered as sufficient reason for abandoning the 
name Velasco which not only has priority but is also well under­
stood by all workers in Mexican geology. 

Another species which should be mentioned is Globigerina 
triloculinoides Plummer. The writer compared this species 
with G. velascoensis Cushman. As these two seemed identical 
the slides were sent to Mrs. Plummer, who reports as follows: 

"G. velascoensis and G. triloculinoides are very close 
and perhaps could without argument be combined. 
However, for those who depend on species as such for 
correlations without much regard for other aspects in 
problems of correlation, it might introduce a hazard in 
that some might automatically believe that here is 
another strong plea for synchroneity of Velasco and 
Midway. Such a conclusion may be right, but I am not 
inclined yet to agree. 

Certain consistent differences seem to mark G. velas­
coensis from G. triloculinoides, even though they may 
fall within the legal range of variation within a species, 
according to how one views a species. G. velascoensis 
is somewhat more compact, with chambers compressed 
~lightly peripherally instead of being p~rfectly globular, 
Its sutures are less depressed, and most important per­
haps is that the final whorl consists of only three and a 
slight fraction of a fourth chamber. In some tests 

"" "Foraminifera, Their Classification and E conomic Use " Cushman Lab Foram Res 
Special Pub!., No. 4, p. 144, 1933. ' · · ·• 

08 John M. Muir, "Geology of the Tampico Region, Mexico," .Amer . .Assoc. Petrol. 
Geol., p. 77, 193G. 
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the peripheral outline shows a faint lobation due to a 
minute arc of the fourth chamber, but many tests fail 
to show such a curve. The whorl of G. triloculinoides 
has fully three and one-half chambers to even a little 
more on frequent tests. 

I believe for the present it will be wise to retain the 
two names." 

Thalmann"' has stated that the Velasco foraminifera are 
more closely connected with forms occurring in the Eocene than 
in the Cretaceous. His opinion is that the Velasco should be 
regarded as being of lower Tertiary age. 

Muir considers the tentative age of the Velasco as Danian 
rather than Palaeocene. He quotes the opinions of various 
micro-paleontologists to support this view!' These opinions 
need not be repeated here. 

Though the evidence from the well under discussion is slight, 
the writer is inclined to regard Thalmann's stand as the more 
logicaL 

UPPER CRETACEOUS 

The first Cretaceous foraminifera appear in the cuttings 
at 1934-1956 feet. A core taken at 1940-1943 feet contains a 
typical Cretaceous fauna. The top of the Cretaceous is thus 
defined by the samples between 1934 and 1940 feet. A change 
in lithologic character was observed by the driller at 1937 feet. 
This depth, without doubt, marks the top of the Cretaceous. In 
addition to the core mentioned above, splendid faunas were re­
covered from two additional cores at 2014-2017 feet and 204 7-
2050 feet. 

Selma Formation.-The faunas from these cores are char­
acteristic of the Taylor formation of Texas. Inasmuch as diag­
nostic Navarro foraminifera are not present, it is assumed that 
the Midway of this area rests directly on a formation which is 
the age equivalent of the Taylor of Texas. 

Inasmuch as the lithologic character of this portion of the 
well is a grey, chalky shale, the name Selma is used rather than 
Ripley-Selma which is commonly reported. 

20 Hans E. Thalmann, "Age of the Velasco Formation In Eastern 1\Iexico," abstract, 
Geol. Soc. Arner. Proc., p. 371 , HJ3G. 

• 0 Op. cit., pp. !J0-91. 
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Much additional study is needed on the foraminifera from 
known outcrops of Ripley and Selma as well as from cores. 
Foraminiferal zones which are well established in Texas will, 
without doubt, be recognized in the Ripley and Selma. Thus, 
more exact correlations between the eastern and western Gulf 
will result through detailed studies of this type. Cushman"' 
and Sandidge"" have made preliminary studies but much more 
detailed work needs to be accomplished before certainty is at­
tained in the use of micro-faunas. 

Eutaw Fonnation.-The well penetrated fine-grained, mi­
caceous, slightly carbonaceous sandstones with some grains of 
glauconite at 2879 feet. These sandstones mark the top of the 
Eutaw. 

After passing through these sandstones which undoubtedly 
represent in part the Tombigbee sand member, the drill encount­
ered a series of shales and sandy shales. 

Tuscaloosa Forrnation.-Even with a rather complete set 
of cores, it is difficult to decide on the position of the top of the 
Tuscaloosa. The most logical place appears to be at 3454 feet 
at the bottom of the shales and sandy shales which were assigned 
to the Eutaw and above a zone of conglomeratic sandstone. The 
break between these indicates a marked change in conditions of 
deposition. The Tuscaloosa extends from this depth to the 
bottom of the well. 

Though this section is assigned to the Tuscaloosa, a reserva­
tion must be made. Monroe and Toler"" in their description of 
the State Fee No. 2 deep test well drilled in Hinds County, Mis­
sissippi, assigned certain of the beds encountered by that well 
below the Selma to the Trinity (Early Cretaceous). This cor­
relation was made solely on the basis of lithologic character. 

The lithologic character of certain portions of the section 
encountered in the Granberry well below the Eutaw corresponds 
rather closely to the Trinity described in the Mississippi well. 

:n .T. A. Cushman. "A Prdiminnry Report on the Foraminifera of 'l'ennessPe," •renn. 
Geological Surn~·. Bull. H, r>p. 1-112, 13 pi~ .. 1!J:n. 

"' .T. R. Sanuiu~e. "ForamiuifPra from the Ripley formation of \VPStPrn ,\Jahamn." 
.Tour. Pal., Yo! G, No. 3, pp. 2Gti-287, t>ls . 4 1-44. 1032: "~i ::;ni f icant Foraminifera from 
the Ripley Form~tinn of :'da bnma ," Amer. ll!iuland Nat .. Yo!. 13, Pll. 100-20:!, pl. 
10, 1032: "Fosstl F ornrmmfera from the CretaCl'OU ~. Ripley f ormation, of Ala­
bn.mn,'_' ibi!l._, pp .• ~1_2-.318 , 0 fi::;s . : "Addition',~,! Foraminifera from the Hipley form­
littOn lll Alabama, 1b11l., pp. 333-377, pis. 31-.,3. 

33 Watson H. Monroe and Henry N. Toler. "The .Tad;snn Gas Field and the State 
Deep Test Well," Miss. Geol. Sur., Bull. 3G, pp. 12-13, 28-32, Ul37. ' ' 
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Until more evidence is obtained it is futile to speculate re­
garding the possibility that the well under discussion actually 
penetrated the Lower Cretaceous. However, this fact must be 
kept clearly in mind with the hope that additional data in the 
future will solve the problem. 

COMPARISON OF THE GRANBERRY WELL WITH THE 
CHIPLEY WELL 

A well drilled by the Chipley Oil Company at Falling Water 
Sink in NW~.'4, of the NW1;4 of Section 27, Township 4 N., Range 
13 W., Washington County, Florida is the nearest well to the 
one under discussion for which there is published information. 
The log of this well was published by Mossom"' with the com­
ments of a number of paleontologists and stratigraphers who 
had the opportunity of examining the samples (W -1}. 

The most recent interpretation of the section penetrated by 
this well has been given by Semmes,":; who gives the following 
interpretation: 

FORMATIONS IN THE CHIPLEY WELL 

Form.ation 
Alum Bluff ________________ ____ __ ______ _ 

Glendon 
Marianna limestone _______________ _ 

Ocala limestone ---------------------· 

Jackson or Claiborne ________ ___ _ 

C lai borne ----------------------------------
Wilcox ________________ __ ______ -------- ·· ___ _ 

Wilcox or Midway __________ __ __ _ _ 

Midway ( ?) ____ ____ _____ ___ ________ ___ _ 

Ripley ( ?) 
Selma --------------------------- ---------- ___ _ 

Eutaw ----------------------------------------
Eutaw or Tuscaloosa __________ ___ _ 

Tuscaloosa (?) ____ ______ ___ ______ ___ _ 

Thickness 
25' 

160' 

190' 

225' 

370' 

650' 

440' 

350' 

1060' 

220' 

465' 

857' 

Depth 
0- 25' 

25- 185' 

185- 375' 

375- 600' 

600- 970' 

970-1620' 

1620-2060' 

2060-2410' 

2410-3470' 

3470-3690' 

3690-4155' 

4155-4912' 

"' Stuart l\Iossom, "A Hevi ew of the Structure nnrl St ratigrn11hy of Florida," Florida 
Gl'ol. Surny, 17th. Ann. H!'pt ., pp. 1!!!1-:Wfi, l!l:!!i. • 

"-' Dou,;lns H. Semmes. "Oil nn!l Gas in .'>lahama,"' Ala . Gl'ologicnl Surny, Spel'ial 
Report 1 G, pp. 314-317, 1929. 
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In addition Semmes"" republished a section studied in de­
tail by Langdon"' along the Chattahoochee river from Columbus, 
Georgia to Alum Bluff, Florida. Though the thickness of the 
formations encountered in the Chipley and Granberry wells 
vary considerably from those obtained on the surface outcrop, 
a summarized table is presented below to illustrate the similar­
ities and differences. 

THICKNESSES ON THE OUTCROP AND IN THE WELLS 

Langdon's 
Chattahoochee Chipley Granberry 

Section Well Well 

Ocala -----------------------· ? 190' 210' 
~ Jackson 30' 225' ~ ------------------
~ Claiborne 224' 370' 513' \.) ------------ ---· 
0 

Wilcox ---------------------- 1090' 1003' t:iJ 402' 

Midway 
~ ---------------· --- 218' 350' . 210' 

tt:l 
~ 
0 Ripley-Selma ______ __ 1071' 1060' 942' 
~ 
\.) Eutaw 345' 655' 575' ~ ----------------------
h Tuscaloosa 65' 857'+ 1568'+ ~ -------------
~ 
l) 

NOTE :- In the Granberry Well, the Ocala apparently rests directly on t he 
Claiborne. If the interval which is called Jackson in the Chipley 
Well is considered Claiborne, it will be· observed that t he thick­
ness of the Claiborne in the two wells compares very closely. 

" Ibid ., pp. 309·314. 
sr E. A. Smith nnd others. "Report on the Geology of the Coastal Plain of Alab·unn " 

Ala. Geological Suney, pp. 43!J .. J..lu, lS!l-1 . ' ' 
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DESCRIPTION OF CORES FROM THE 

GRANBERRY WELL 1. 

Depths Washed 

1672-79' This core was very refractory. 
The washed residue consist­
ed mainly of large fragments. 
A few foraminifera and ostra­
coda were recovered. 

1761-67' Foraminifera and some 'ostra­
coda. 

1878'- Small shale fragments; con­
siderable- number of foramin­
ifera. 

1940-43' Small shale fragments, some 
rounded quartz grains, abun­
dant foraminifera. 

2014-17' Foraminifera; few subangular 
quartz grains. 

2047-50' Abundant foraminifera; con­
siderable fine quartz; Inocent­
mus prisms. 

2885-88' Small, subangular grains of 
quartz, some mica, glauconite 
and carbonaceous material. 

2971-74' Fine to medium size· d sub­
angular quartz, s h e II frag­
ments, carbonaceous material. 

2995-98' Fine subangular quartz grains; 
few grains of glauconite; some 
carbonaceous material, v e r y 
few shell fragments. 

3065-68' Fine subangular quartz; abun­
dant flakes of muscovite; con­
siderable quantity of lignite; 
some she·l! fragments. 

3193-97' Fine subangular quartz; abun­
dant flakes of mica and carb­
onaceous material. 

3291-94' Small shale flakes; some 
quartz; a few foraminifera. 

3472-77' Fine to la-rge, amgular and 
subangular quartz; some flakes 
of carbonaceous material. 

Unwashed 

Greenish-grey, fine grained, 
compact, slightly sandy shale 
with some very small grains of 
glauconite and flakes of mica. 

Hard, dark grey, micaceous 
shale. 
Grey, brittle, slightly micaceous 
shale. 

Grey, slightly sandy, chalky 
shale. 

Dark grey, waxy, slightly mica­
ceous, fossilife1·ous shale. 

Dark grey, fossiliferous shale. 

Light grey, fine grained, mica­
ceous, carbonaceous sandstone 
with some grains of glauconite. 
Light grey, fine grained, shaly 
sandstone with small amounts of 
glauconite, carbonaceous mater­
ial and a few she'll fragment. 

Light grey, fine grained, shaly 
micaceous sandstone. 

Greyish green, slightly glauco­
nitic, strongly micaceous, lig­
nitic, fossiliferous sandstone. 

Light grey, fine grained, strong­
ly lignitic, shaly sandstone. 

Dark grey, slightly sandy shale. 

Coarse grained sandstone", con­
taining pebbles up to 14 inch in 
diameter and showi111g s o m e 
carbonaceous material. 
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Depths Washed 

3488-92' Similar to 3872-77. 
3868-71' Medium sized quartz with 

some largeT grains of quartz; 
few flakes of lignite. 

3902-05' Poorly sorted, subangular grey 
and clear quartz. 

3967-70' Fine subangular quartz; red 
shale flakes; abundant mica: 
(muscovite and biotite.) 

4044-48' Medium grained, subangular 
quartz; some mica and lignite 
fragments. 

4082-85' Fine to medium coarse·, poorly 
sorted, subangular quartz. 

4123-26' Fine, subangular quartz; 
flakes of mica. 

Unwashed 

Similar to 3872-77. 
Medium grained, grey sandstone 
with some white ash as cement­
ing material. 
Coarse, grey sandstone with 
streaks of brown, slightly mica­
ceous clay. 
Red to brown, micaceous, slig ht­
ly carbonaceous, sandy shale. 

Grey, medium grained, mica­
ceous, shaly sandstone. 

Grey, sl ightly micaceous sand­
stone with grey ash cement. 

Dark grey, micaceous, carbona­
ceous, sandy shale. 

4179-82' Medium grained subangular Grey, medium grained, slightly 

4262-65' 

4344-46' 

4357-60' 

4387-92' 

4424-27' 

4701-04' 

4752-55' 

4824-27' 

4883-86' 

4989-92' 

5019-22' 

quartz. micaceous, ash cemented sand­
stone. 

Fine, subangular, c 1 e a r and 
brown stained quartz; flakes 
of mica. 

Similar to 4262-65. 

Grey, subangular, medium­
sized quartz; flakes of mica. 

Fine, subangular; c 1 ear and 
brown stained quartz; mica. 
Subangular, medium sized 
quartz; some mica. 
Poorly s or t e· d, subangular 
quartz; some of the individual 
pebbles reaching a size of 1h 
inch. 
Poorly s o r t e d, subangular 
quartz; some of the pebbles 
are 14 inch in diameter; flakes 
of reddish shale. 
Poorly sorted, grey, subangu ­
lar quartz; few flake·s of mica. 
Medium sized, subangular, grey 
quartz. 

Poorly sorted, grey quartz. 

Medium to coarse grains of 
grey quartz. 

Mottled, reddish brown, mica­
ceous, slightly sandy shale. 

Similar to 4262-65. 

Grey, medium grained, mica­
ceous, ash cemented sandstone. 

Reddish, micaceous, sandy shale. 

Grey, medium grained, mica­
ceous ashy sandstone. 
Grey, poorly cemented, coarse 
grained sandstone. 

Grey, coarse, poorly ceme·nted 
sandstone with some red shale 
streaks. 

Grey, soft, coarse grained sand­
stone. 
Light grey, medium grained 
sandstone with streaks of brown­
ish colored sandy shale. 
Grey and brown streaked, medi­
um grained sandstone. 
Grey, coarse, poorly cemented 
sandstone. 
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PALEONTOLOGICAL RECORD 

Granberry Well No. 1 

Certain small foraminifera were selected for illustration 
in order that a representative picture of the important markers 
used in determining the various formations might be given. As 
most of these are well known, descriptions and synonymies are 
not given. 

Notation is made in the paleontological lists of the plate and 
figure, if the species is illustrated. 

220-240 feet and 240-260 feet. Cuttings. 
Operculinoicles sabinensis (Cole) (Plate 5, figures 1-7) 
Lepiclocyclina (Polylepidina ) garclnerae (Cole) (Plate 

9, figures 1, 6-8) 
Discocyclina (Discocyclina) flintensis (Cushman) 

(Plate 12, figures 1-3). These specimens are from 
the Ocala and represent cavings. 

1390-1412 feet. Cuttings. 
Discocyclina cf. D. coolcei Vaughan (Plate 12, figures 

4, 5) 

1605-1759 feet. Cuttings. 

The base of the Salt Mountain limestone is encountered at 
1600 feet. The sample from 1605 to 1627 feet contains small 
foraminifera. The table on page 33 gives the various small fora­
minifera encountered in the cuttings between 1605 and 1759 feet. 

A core taken at 1672-79 feet in the interval covered by the 
table ( p. 33) does not yield much paleontological information. 
This sample was a greenish-grey fine grained, compact, slightly 
sandy shale with minute grains of glauconite and small flakes 
of mica. It was very indurated and did not break up satisfac­
torily. It contained a few calcareous foraminifera and ostracoda 
of the type encountered in the cuttings. 

1761-67 feet. Core. 
Bathysiphon sp. 
Ammobaculites expansus Plummer (Plate 1, figure 13) 

miclwayensis Plummer (Plate 1, figure 6) 
Spiroplectammina mexiaensis Lalicker 
Clavulina sp. 
L enticulina degolyeri (Plummer) (Plate 1, figure 12) 
H emicristellaria lon,qiforma (Plummer) 
Dentalina pauperata ( d'Orbigny) 
Nodosaria a/finis d'Orbigny 

mdicula (Linne) 
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Saracenaria sp. 
Ramulina sp. . 
Nonionella turgida (Williamson) (Plat~ 1, figure 9) 

welleri (Plummer) (Plate 1, figures 7, 8) 
Bulimina arlcaclelphiana, var. midwayensis Cushman 

and Parker (Plate 1, figure 14) 
Bulimina sp. . . 
Valvulineria sp. (similar to one m Texas Midway) 
Gyroiclina subangulata (Plummer) 
Coleites reticulosus (Plummer) 
Siphonina prima Plummer 
Pulvinulinella culter (Parker and Jones) (Plate 1, fig­

ures 2, 3) 
exigua (H. B. Brady) 

Allomorphina trigona Reuss 
velascoensis Cushman 

Globigerina pse~oiobulloides Plummer 
triloculinoicles Plummer (G. velascoensis 

Cushman) 
Globoratalia membranacea (Ehrenberg) (Plate 1, fig­

ures 4, 5) 
wilcoxensis Cushman and Ponton 

Cibicides alleni (Plummer) (Plate 1, figures 10, 11) 

1878 feet. Core. 
Eggerella trocho~-:les (Reuss) (Plate 2, figure 6) 
Dorothia sp. 
Rzehalcina epigona (Rzehak) (Plate 2, figure 15) 
Quinqueloculina sp. 
Hemic1·istellaria longiforma (Plummer) (Plate 2, 

figure 5) 
Nodosaria longiscata d'Orbigny 

radicula (Linne) (Plate 2, figure 7) 
Flabellina oldhami (Plummer) (Plate 2, figure 8) 
Fronclicularia sp. 
Spiroplectoides clotho (Grzybowski) (Plate 2, figure 4) 
Nonionella welle1·i (Plummer) 
Bulimina arlcadelphiana, var. midwayensis Cushman 

and Parker 
Valvulineria allomorphinoides (Reuss) 
Bijarina eleganta (Plummer) (Plate 2, figure 3) 
Pulvinulinella exigu,a (H. B. Brady) 
Globigerina t?·iloculinoides Plummer ( Globige1·ina 

velascoensis Cushman) 
Globorotalia membranacea (Ehrenberg) 

wilcoxensis Cushman and Ponton (Plate 2 
figures 1, 2) 

Besides the forms listed from the two cores, the cuttings 
yielded the following additional species: 



DISTRIBUTION OF SPECIES BETWEEN 1605 AND 1759 FEET 

1605- 1627- 1649- 1672- 1715- 1737-
1627' 1649' 1672' 1694' 1737' 1759' 

Ul 

Bathysiphon sp. X X 
>-'J 
~ 
> 

L enticulina turbinata (Plummer) X >-'J -C':l 

H emicristellaria longi[Onna (Plummer) X X X X X 
::<:1 
> 
"tt 

Nodosaria mdicula (Linne) X X X X ::r:: 
..: 

Nonionella welle1·i (Plummer) X X X X 0 
"%j 

Bulimina sp. X ...., 
~ 

Bi[a1·ina eleganta (Plummer) X 0 
1:;; 

Gy1·oiclina subangulata (Plummer) X tr.1 
tr.1 
"tt 

Pulvinulinella exigua (H. B. Brady) X X X X ~ 

Allonwrphina t1·igona Reuss X 
tr.1 
t'" 
t'" 

Chilost01nella cylinclroicles Reuss X 
Ul -

Globigerina pseudobulloides Plummer X X X 
z 
"%j 

triloculinoides Plummer X X X 
t'" 
0 
~ -Globorotalia wilcoxen~is Cushman and 1:;; 

Ponton X X X X X > 

Glob01·otalia 1nembranacea (Ehrenberg) X X 

Cibicicles sp . X X X X C\:: 
<:.>:> 
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V aginulina legumen ( Linnaeus) 
Glandulina comata (Batsch) 
N eobulimina quadrat a (PI ummer) 
Eponides tenera (H. B. Brady) 
Epistornina clegans ( d'Orbigny) 
Anmnalina vulgaris (Plummer) 
Cibicides alleni (Plummer) 

1940-43 feet. Core. 
PToteonina difflugifonnis (H. B. Brady) 
H eterostomella ameTiccma Cushman 
Eggerella trochoides (Reuss) 
NodosaTia mdicula (Linne) 
N onionella cTetacea Cushman 
Gii?nbelina excolata Cushman 
Ven tilab1·ella carseyae Plummer 
·'Buliminellci cushmani Sandidge (Plate 2, figure 14) 
Bulimina lciclcapooensis Cole, n. sp. 
Uvige1·ina seligi Cushman (Plate 2, figure 12) 
Gyroidina dep1·essa (Alth) 
Gyroidina alaba1nenis Sandidge 
Pullenia americana Cushman 
Globotruncana area (Cushman) 
Anomalina henb esti Plummer (Plate 2, figures 9, 10) 

2014-17 feet. Core. 
Ammobaculites agglutinans (d'Orbigny) 

stephensoni Cushman 
TextulaTia sp. 
H eterost01nella anwrica1w Cu::;hman (Plate 3, fig-

ures 11, 12) 
Clavulina trilatera Cushman (Plate 3, figure 15) 
A renobulimina arnericana Cushman 
Eggerella t1·ochoides (Reuss) 
DoTothia bull etta (Carsey) 
Lenticulina sp. 
Astacolus sp. 
Dentcilina aculecita d'Orbigny 

cf. consobTina d'Orbigny 
Flab ellina rugosa d'Orbigny (Plate 3, figure 6) 
FToncliculaTia circhiaciana d'Orbigny 

clarki Bagg (Plate 2, figure 11) 
Lagena orbignyana Sequenza 
Pyrulina cylin(l1·oicles (Roemer) 
Giimbelina plummerae Loetterle (Plate 3, figure 9) 

excolata Cushman (Plate 3, figure 4) 
. globulosa (Ehrenberg) (Plate 3, figure 10) 

Ventzlabrella carseyae Plummer (Plate 3, figures 7, 8) 

os fl. Cllslunnni. Santlitlgc will untlnuhtP<lJ~· prov~ f'o he n s~·nonvm o[ R . cnrscyae 
l'lumna~r. 'l'hcrc are Yery sligh t •liffeL'eBCC':-; in the two Sl1Ccie:-:>. .. 
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B olivinoides decomta (Jones) 
PseudouvigeTina c1·etacea Cushman (Plate 4, figure 3) 

plumm,ercw Cushman 
Buliminella caTseyae Plummer (Plate 4, figure 2) 
Bulimina Teussi Morrow 

tTiangulaTis Cushman and Parker (Plate 4, 
figure 1) 

lcickapooensis Cole, n. sp (Plate 3, figure 5) 
Bolivina incmssata Reuss (Plate 3, figure 1) 
LoxostO?na plaitmn (Carsey) 
ValvulineTia allomorphinoides (Reuss) 
Gy1·oidina depTessa (Alth) 

gimn~lana (Reuss) (Plate 2, figure 13) 
globosa (v. Hagenow) 
niticlct (Reuss) 
subconica (Morrow) 

Pullenia con;elli White 
GlobigeTina cTetacea d'Orbigny (Plate 4, figure 4) 
GlobigeTinella aspem (Ehrenberg) (Plate 4, figure 5) 
Globotruncana ana (Cushman) 
Stensiiiina excolata (Cushman) (Plate 3, figures 2, 3) 
Anonwlina tayloTensis Carsey (Plate 3, figures 13, 14) 
KarTeTia fallax Rzehak 

2047-50 feet. Core. 
A mmobaculites agglutinans ( d'Orbigny) 
Textularia sp. 
Gaud1·yina (PseudogaudTyinct) ellisome Cushman 
H eteTostomella americana Cushman 
Cla.vulina tTilatem Cushman 
Marginulina bullatct Reuss (Plate 4, figure 10) 
N oclosctTia raclicula (Linne) 
Flabellina Tugosa d'Orbigny 
Lagena orbignyana Sequenza 
Giimbelina excolata Cushman 

plummeTae Loetterle 
pseudotesseTa Cushman 

V entilabTella caTseyae Plummer 
Bolivinoicles clecorata (Jones) (Plate 4, figure 9) 
PseudouvigeTina plumm,eme Cushman (Plate 4, fig-

ure 8) 
Buliminella carseyae Plummer 
Bulimina sp. 
Bolivinct incntssata Reuss 
Pleurostomella subno.dosa Reuss (Plate 4, figure 7) 
Val vulineria allomorphinoicles (Reuss) 
GyToiclina depressa (Alth) 

globosa (v. Hagenow) 
nitida (Reuss) 

Pullenia coTyelli White 
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Globigerina cretacea d'Orbigny 
lacem (Ehrenberg) 

Globotruncana area (Cushman) (Plate 4, figures 11,12) 
Stensiijina excolata (Cushman) 
Ano1nalina taylo1·ensis Carsey 

3291-3294 feet. Core. 
Giimbelina sp. 
Globigerina cretacea d'Orbigny 
Globotruncana area (Cushman) 
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DESCRIPTIONS OF SPECIES 

Family CAMERINIDAE 
Subfamily Camerininae 

Genus OPERCULINOIDES Hanzawa, 1935 
Operculinoides forresti Vaughan and Cole 

Plate 5, figures 8-13 

Operculinoides forresti Vaughan and Cole, Proc. U. S. Nat. 
Mus., vol. 83, No. 2996, pp. 493-94, pl. 37, figs. 1-3, 1936. 

Test small, completely involute, thin, compressed, without 
ornamentation except for a small umbo and the trace of the 
septal lines. Diameter from outer edge of aperture through 
center ranges from 1.5 to 1.7 mm., diameter at right angles to 
apertural plane ranges from 1.7 to 2.1 mm.; thickness through 
the center is about 0.5 mm. The diameter of the central umbo 
is about 0.25 mm. 

A section of a specimen about 1.9 mm. in diameter has 3 
coils, with 18 chambers in the final volution. Another speci­
men of approximately the same diameter has 3 coils, with 20 
chambers in the final whorl. The initial chamber is circular 
with a diameter of about 80 11.. The second chamber is kidney­
shaped with dimensions of 40 p. by 80 p .• 

The chamber walls are but slightly curved for most of their 
length, radiating out at 90° from the inner wall. As they ap­
proach the periphery, they are sharply and strongly recurved, 
so that the point of attachment of the chamber wall to the pe­
riphery is directly above the point that the preceding chamber 
wall starts its recurvature. 

The height of the chambers slowly and regularly increases 
as the chambers are added. The final chamber has a height of 
about 0.6 mm. 

Port St. Joe well T. 3, first appearance at depths of 700-
721 feet. 

Horizon: Suwannee limestone, upper Oligocene. 

This species is characterized by its thin, fragile test exter­
nally and by the strong recurvature of the sutures in their distal 
portions internally. 
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Operculinoides sabinensis (Cole) 
Plate 5, figures 1-7 

Operculinella sabinensis Cole, Bull. Amer. Pal., vol. 15, No. 
56, p. 6, pl. 2, figs. 5, 6, 1929. 

Test small, completely involute, compressed, thickest in the 
center, gradually thinning to a bluntly rounded periphery, with­
out ornamentation except for traces of the septal lines. Diameter 
from the outer edge of aperture through the center of average 
sized specimens is about 2.1 mm.; diameter at right angles to 
line through aperture of average sized specimens, about 2.4 mm. 
The thickness of average sized specimens is about 0.7 mm. 

A specimen with diameters of 2.25 mm. by 2.46 mm. has 
311~ whorls with 19 chambers in the final coil; another 2.9 mm. 
by 3.3 mm. has 4 whorls with 23 chambers in the final whorl. 
The initial chamber is circular, about 100 11. in diameter. The 
~econd chamber is kidney-shaped with diameters of about 80 11. 

by 120 11-· 

The chamber walls are thin and slightly but evenly recurvecl 
throughout their length. There is a very gradual increase in 
height of the chambers as they are added. 

Granberry well No. 1, first appearance at depths of 220-240 
feet. 

Horizon: Claiborne, middle Eocene. 

The specimens from this well are identical to the ones de­
scribed from Cooper's Mill, one and one-half miles south of 
Sabinetown, Texas, except for size. The type specimens have a 
diameter of 3.6 mm. The largest specimen in the present collec­
tion has a diameter of about 3.3 mm. 

Operculinoides tuxpanensis (Thalmann) 
Plate 5, figures 14-17 

Ope1·culina tuxpcmensis Thalmann, Eclogae geol. Helvetiae, 
vol. 28, No. 2, pp. 603-605, 2 text-figs., 1935. 

Ope?·culinoides tuxpanicu,s Vaughan and Cole, Proc. U. S. 
Nat. Mus., vol. 83, No. 2996, p. 494, pl. 37, figs . 4-~ . 1936. 

T est small, fragile, compressed, completely involute with­
out ()l·namentation except for traces of the septal lines'. The 
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test is slightly thicker in the center and slopes gradually to the 
rather narrow, but rounded periphery. The smallest specimen 
in this collection has a diameter from the outer edge of the aper­
ture through the center of 1.5 mm. and a diameter at right 
angles to apertural plane of 1.7 mm.; the largest specimen has a 
diameter from the outer edge of the aperture through the center 
of 2.3 mm. and a diameter at right angles to apertural plane of 
2.6 mm. The thickness through the center of a specimen about 
2.6 mm. in diameter is 0.4 mm. 

A section of a specimen about 2.0 mm. in diameter has 31/:! 
coils with 17 chambers in the final volution. Another specimen 
about 2.5 mm. in diameter has 3:l;.:J. coils with 21 chambers in the 
final whorl. The initial chamber is small, nearly circular with 
a diameter varying from 40 to 60 p.. 

The chamber walls are gently recurved except near the pe­
riphery where they are sharply recurved. As some of the cham­
ber walls are more strongly recurved than others, the chambers 
have an irregular appearance. 

Port St. Joe well T. 3, first appearance at depths of 278-
300 feet. 

Horizon: Choctawhatchee, upper Miocene. 

These specimens are identical to those described by Vaughan 
and Cole from the Tuxpan formation of Miocene age of Mexico. 
However, the name proposed by Vaughan and Cole must be 
placed in synonymy under 0. tuxpanensis (Thalmann) as Thal­
mann's article appeared while the one of Vaughan and Cole was 
in press. 

Although Thalmann describes and figures only a micro­
spheric specimen, there is no doubt but that the megalospheric 
specimens described by Vaughan and Cole represent the same 
species. The features are similar and the two suites of specimens 
were from the same locality. 

Genus HETEROSTEGINA d'Orbigny, 1826 

Four species of H eterostegina have been described from the 
Oligocene of America. The following table lists the important 
features of these species as recorded by various writers. In­
cluded in this table are measurements of the specimens en­
countered in the Port St. Joe test well 3 and from specimens in 
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the Meson of Mexico. Figures are given of certain specimens as 
follows: 

H eterostegina texana Gravell and Hanna (from Meson 
formation) (Plate 6, figures 3-8.) 

H eterostegina texana Gravell and Hanna (from Port St. 
Joe test well 3.) (Plate 5, figures 18-21, Plate 6, figures 1-2.) 

LOCALITIES FOR TABLE ON PAGE 41 

1. Horizontal measurements from topotype specimens from Long 
Island, Antigua, B. W. I. Thickness measurements from a s;)ecimen from 
Man of War Island, Antigua, B. W. I. Thin sections are the property of 
the U. S. National Museum. 

2. After Gravell. Specimens from about 1 kilometer northeast of 
Pccaya, District of Democracia, Venezuela. 

3. Aftel' Gravell and Hanna. Specimens from Sun Oil Company's 
No. 1-A Hamilton well, located 1400 feet south and 1400 feet east of the 
northwest comer of the H. T. and B. Sec. No. 128, Chambers County, 
Texas at depths of 7336-7346 feet. 

4. After Gravell and Hanna. Same locality as numbe·r 3, except from 
depths of 7356-7366 feet. 

5. Specimens from the Meson formation between kilometer posts 
17-18.5 on the Aguila Petroleum Company's narrow-gauge railroad be­
tween Potrero and Tanhuijo, Mexico. 

6. Port St. Joe test well Number 3 at depths of 870-890 feet. 

7. Same as number 6, except the depths are 1017-1935 feet. 



SUMMARY OF CHARACTERISTICS OF OLIGOCENE SPECIES OF HETEROSTEGINA 

1. H eterostegina antillea 
Cushman 

2. H eterostegina panamensis 
Gravel 

3. H eterostegina israelskyi 
Gravell and Hanna 

4. H eterostegina texana 
Gravell and Hanna 

5. H eterostegina texana 
Gravell and Hanna 

6. H eterostegina texana 
Gravell and Hanna 

7. H eterostegina texana 
Gravell and Hanna 

l4.2mm. 

I 
I 
I 
13.3mm. 

I 
l3.9mm. 
I 
I 

'+-< 
0 

'+-< 
0 
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Subfamily Miogypsininae Vaughan 

Barker and Grimsdale"" have recently demonstrated the pres­
ence of a canal-system in certain representatives of the genus 
Miogypsina. It is obvious that such a discovery automatically 
removes this group from the Orbitoididae. Barker and Grims­
dale present evidence to show that the subfamily Miogypsininae 
should be transferred to the family Rotaliidae. 

It seems more log ical to the writer to place this subfamily 
under the family Camerinidae. This conclusion is based on a 
study of the relative forms of the tests. 

Miogypsina is composed of a definite equatorial layer with 
the lateral chambers and pillars developed on either side of the 
equatorial layer. In general plan, the t est of Miogypsina is not 
essentially different from that of Spiroclypeus. The subgenus 
Miogypsinoides resembles Cycloclypeus in having thick lateral 
walls. 

Miogypsina (Miogypsina) gunteri Cole, n. sp. 
Plate 6, figures 10-12, 14. Plate 8, figures 1-9 

Miogypsina (Miogypsina) cf. in·egularis Barker and Grims­
dale (not Michelotti ) , Ann. and Mag. Nat. Hist., vol. 19, Ser. 10, 
pp. 163-166, pl. 5, figs. 4, 5, 7-10; pl. 7, f igs. 2, 3, 1937. 

Miogypsinc~ sp. Hanna and Gravell, Guidebook of the 
Eleventh Annual Field Trip of the Shreveport Geological Society, 
pl. 6, figs. 3, 4, 1934. 

Test compressed, ovate in plan, thickest over the embryonic 
apparatus and thinning regularly from this point to the pe­
ripher y. The macrospheric form has a length of 1.44 to 1.6 mm. 
and a width of 1.27 to 1.5 mm. ; t hickness varies from 0.46 to 
0.64 mm. Surface of the test is ornamented by a series of mi­
nute papillae which completely cover it. The average diameter 
of these is 60 I' · 

The initial chamber is circular with an internal diameter of 
about 60 I '· The distance from the center of this chamber to the 
periphery of the test is about 0.2 mm. Following t he init ial, 
circular chamber there is a mor e or less rectang ular chambe1· 
with diameters of 40 x 80 11 . These two chambers are succeeded 
by 10 to 12 ·wedge-shaped chambers, arranged so that t hey ex-

au ~{. ';·.l'ig-l! f" na ri\Pt· antl . Thnmn~ F'. G l'im ~<lalP, "Studir~ of )[., xif·n n Fn:;.:~i l Foram ini­
fnn, .-\ 1111 . :t1ul :\fa;;. ::\at". !Tbt., Ytll. l!l, Se1·. 10, j)Jl. lG l -liS, p l,, (j -!1 , J!l:H. 
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tend almost completely around the initial chambers in the form 
of a partial spire. These chambers gradually increase in length 
as added until the fifth to seventh chamber after which there 
is a progressive decrease in length. The distance across the 
embryonic apparatus is about 0.34 mm. 

The equatorial chambers are of various sizes and types. 
Commonly they are either rudely diamond-shaped or with 
arcuate outer walls and pointed inner ends. Their length ranges 
from 80 to 120 p. and their width from 60 to 100 p.. The thick­
ness of the equatorial layer is rather uniform, about 160 p. 

The lateral chambers are not in definite layers, but are 
imbricately laid down one above the other. There are from 3 
to 4 layers on either side of the equatorial chambers. The lateral 
chambers have a length of about 80 p. and a height of about 20 v· 
The roof of the lateral chambers is usually arcuate. Pillars are 
irregularly present. 

Port St. Joe WPll T. 3, first appearance at depths of 890-911 
feet. 

Horizon: Suwannee limestone, upper Oligocene. 

Cotypes: Fla. Geol. Surv. Cat. Nos. S2501-S2504. 

M. gunteri differs from M. irregulcwis in possessing a more 
definite coil of chambers surrounding the initial embryonic 
chambers. M . irregularis has very strong pillars with the lateral 
chambers arranged in regular tiers between the pillars. The 
vertical sections of M. gunteri are considerably different in that 
the pillars are weak, irregularly developed and the lateral cham­
bers tend to overlap. 

Miogypsina (Miogypsina) hawldnsi Hodson 
Plate 7, figures 5-7 

Miogypsinc~ hawlcinsi Hodson, Bull. Amer. Pal., vol. 12, No. 
47, pp. 28-29, pl. 7, fig. 9; pl. 8, figs. 1, 2, 1926. 

Miogypsina lwwlcinsi Gravell, Smithsonian Miscell. Coli., vol. 
89, No. 11, p. 34, pl. 6, figs. 11-14, 1933. 

Test small, discoidal to wedge-shaped, papillate with a 
diameter of about 2.0 mm. and a thickness of about 0.7 mm. 

There are two equal or subequal embryonic chambers. The 
initial chamber has a diameter of about 160 p.; the second cham-
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ber has diameters of about 160 I'· x 240 I'·· The distance across 
both chambers is about 0.4 mm. The distance of these cham­
bers from the periphery is about 0.3 mm. There are a few inter­
mediate chambers surrounding the embryonic chambers. 

The equatorial chambers are normally diamond-shaped, but 
other types may be observed. Common diameters of the equa­
torial chambers are 140 I'· by 80 p.. The thickness of the equa­
torial layer including the roof and floor walls is 120 p.. 

The lateral chambers are open, distinct and arranged in 
rather regular tiers. The length of the lateral chambers varies 
from 60 to 100 11. with an average height of 30 p.. There are about 
4 chambers on either side of the equatorial layer. Pillars are 
present with a surface diameter of 60 to 80 Jl.. 

Port St. Joe well T. 3, first appearance at depths of 700-721 
feet. 

Horizon: Suwannee limestone, upper Oligocene. 

These specimens are identical with those described by Mrs. 
Hodson. 

Recently, Thiadens'" has figured specimens from Cuba 
which he assigned to this species. The vertical sections which 
he published show characteristics of M. staufferi Koch rather 
than M. hawlcinsi. 

Miogypsina (Miogypsina) venezuelana Hodson 
Plate 6, figures 9, 13. Plate 7, figures 1-4. Plate 11, figure 8 

Miogypsina venezuelana Hodson, Bull, Amer. Pal., vol. 12, 
No. 47, pp. 29-30, pl. 8, figs. 3-6, 1926. 

Test compressed, fragile, ovate to wedge-shaped in plan, 
surface ornamentated by small papillae, spaced relatively fa!· 
apart. Most of the larger specimens r ecover ed were broken; a 
fragment has a length of 5.1 mm. and a thickness of 0.51 mm. 
Smaller specimens have an average length of 2.5 mm. and an 
average width of 2.1 mm; the thickness is about 0.44 mm. 

The embryonic apparatus consists of two subequal cham­
bers, partially surrounded by a ring of intermediate chambers. 

<o :\.,A. Thi.a~l.ens, " Cre taceous and T ertia ry Foraminifera from Santa Clara rrov­
m ce, Cuba, Jour . Pal., vol. 11, No. 2 p . 107 JJI 17 r·~ 4 . 1 1 s r· 3 · 
pl. 19, figS. 2, 3, G, 7, 1937. 1 ' • ' 1o · ' P , I g . • 
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The distance from the periphery of the test to large embryonic 
chambers is about 0.2 mm. The initial chamber is nearly circu­
lar with a diameter of about 180 p.. The second chamber is sub­
spherical with diameters of about 120 p. by 180 p.. The distance 
across both chambers varies from 0.28 to 0.32 mm. Surround­
ing the embryonic chambers, there is a partial ring of inter­
mediate chambers, composed of 4 small chambers and 4 or 5 
larger chambers. 

The equatorial chambers are rudely diamond-shaped, but 
some vary from this form. Average chambers have a length 
of 140 1.~. and a width of 80 p.. The thickness of the equatorial 
layer including the roof and floor walls is about 120 p. near the 
embryonic chambers. It becomes slightly thinner as the pe­
riphery is approached. 

The vertical section shows 3 or 4 layers of lateral chambers 
on either side of the equatorial layer. The lateral chambers are 
in rather definite tiers with pillars equally spaced between the 
lateral chambers. The length of the lateral chambers varies 
from 100 to 120 p.. The height of the lateral chambers is about 
20 p.. The pillars have a surface diameter of about 60 p .• 

Port St. Joe well T. 3, first appearance at depths of 700-
721 feet. 

Horizon : Suwannee limestone, upper Oligocene. 

The extremely compressed form of the test in relation to its 
size serves to separate this species from the other American 
species of Miogypsina. 

Family BULIMINIDAE 
Subfamily Bulimininae 

Genus BULIMINA d'Orbigny, 1826 

Bulimina kickapooensis Cole, n. sp. 
P.late 3, figure 5 

Bulimina quaclrata Cushman and Parker (not Plummer), 
Cont. Cushman Lab. Foram. Res., vol. 11, pt. 4, pp. 100-101, pl. 
15, figs. 13, 14, 16 (not 12, 15), 1935. 

Cushman refers a number of Cretaceous forms from the 
Navarro and Taylor to Neobulimina quaclrata (Plummer). De­
tailed comparison of specimens from the Granberry well 1 with 
topotype specimens of N eobulimina quad rata furnished by Mrs. 
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Plummer has convinced the writer that the specimens from the 
Granberry well 1 represent a new species, but that this species 
is identical with those figured by Cushman from the upper Tay­
lor under th~ name B. quadrata. Therefore, the writer proposes 
the name Bulimina kiclcapooensis, n. sp., for this form, designat­
ing Cushman and Parker's specimens, the types. These speci­
mens were collected from the branch of Kickapoo Creek, 1200 
feet south of public road, 1.8 miles northwest of Annona, Red 
River County, Texas. 

Family ORBITOIDIDAE 
Subfamily Orbitoidinae 

Genus LEPIDOCYCLINA Gumbel, 1868 
Subgenus Lepidocyclina Gumbel, 1868 

Lepidocyclina (Lepidocyclina) parvula Cushman 
Plate 11, figures 2-5 

L epidocyclina parvula Cushman, Carnegie Inst. Washing­
ton, Publ. 291, p. 58, pl. 3, figs. 4-7, 1919. 

L epidocyclina (Lepidocyclina) parvula Vaughan, Smithson­
ian Miscell. Coll., vol. 89, No. 10, pp. 16-17, pl. 7, figs. 1-5; 
pl. 8, figs 3-5; pl. 9, figs. 1-4; pl. 10, figs. 1-6, 1933. 

This species has been so well described that additional 
comments are not needed here. Both megalospheric and micro­
spheric individuals were found. 

Port St. Joe well T. 3, first appearance at depths of 1017-
1035 feet. 

Horizon: middle Oligocene. 

Subgenus Polylepidina Vaughan, 1924 

Lepidocyclina (Polylepidina) gardnerae Cole 
Plate 9, figures 1-10; Plate lO, figures 4-5 

Lepidocyclina (Polylepidina) gco·dnerae Cole, Bull. Amer. 
Pal., vol. 15, No. 56, pp. 4-6, pl. 1, figs. 1-6; pl. 2, figs. 1, 2, 1929. 

Inasmuch as Vaughann has considered that L. ganlnerae 
and L. antillea Cushman may represent only one species, and 
van de Geyn and van der Vlerk" have placed L. gardneme in 

n T. " :n y}nnd Vnughnn , "American Specit•s of the GenuH Diclyoconus/' .Jour. Pa1 ., 
vol. G, No. 1 , p . 07, 1932. 

" ,V. A . . E . Y~lll de Geyn, and I. M. van d e r V le rk , "A m onogTaph on the O rbi to ididae 
occurnng 111 t.h e T~rti ary ?~ America," L e ids che Geol. M ed ecl., vol.. 7, No. 2, 
])p. 241. 259 , figs. 7v-81, 193o. 
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synonymy under L. proteifonnis Vaughan, illustrations of thin 
sections made from topotype specimens of L. antillea (Pl. 10 
figs. 1-3) L. ganlneme (Pl. 9, figs. 2, 4, 9, 10; Pl. 10, fig. 1!) 
and L. proteiformis (Plate 10, figures 6-9) are presented here 
so that direct comparisons may be made. Besides these, speci­
mens from the Granberry well and from a well drilled about 
6 miles south of Brewton in Escambia County, Alabama, as­
signed to L. ganlneme, are illustrated. 

Comparison of horizontal and vertical thin sections of L. 
gardneme with those of L. proteiformis at once shows marked 
differences between these species. First, the embryonic ap­
paratus of L. ganlnem.e is in the form of a distinct spiral, while 
that of L. proteifonnis is an indistinct spiral composed of two 
large chambers with smaller accessory chambers, often only two 
in number, arranged at the sides of the larger initial cham­
bers. Second, the two initial chambers of the embryonic ap­
paratus of L. ganlnerae are much smaller than those of L. 
1n·oteijormis. Third, the vertical sections of L. gctrdneme show 
very irregularly developed and arranged lateral chambers with 
very thick roofs and floors, while the lateral chambers of L. 
proteifonnis are rather regularly arranged in tiers with com­
paratively thin roofs and floors. Fourth, L. ganlnerae pos­
sesses more and heavier pillars. Fifth, megalospheric speci­
mens are smaller and have a more inflated test than do average 
sized specimens of L. p1·oteijormis. 

L. ganlnerae and L. antillea are closely related species, yet 
there seem to be sufficient characters to separate readily these 
forms into two distinct species. Equatorial sections are so 
nearly identical that the slight differences shown are not worthy 
of comment. However, the vertical sections show marked dif­
ferences and these are of a magnitude which warrant specific 
distinction. 

The general cross-section shape of the test is decidedly dif­
ferent. Normal specimens of L. ga1dneme have an inflated cen­
tral portion bordered by a slight rim, while all the specimens of 
L. cmtillea, which the writer has examined, possess an even 
lenticular-shaped test. Vertical thin sections exhibit the fol­
lowing differences. First, the lateral chambers of L. gardneme 
are extremely irregular in size and distribution, while those of 
L. antillea are arranged in regular tiers. Second, the pillars 
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of L. ganlnerae are relatively small and irregularly spaced even 
in the central portion of the test, while L. antillea possesses 
strong pillars regularly spaced. Third, there is a slight, but 
regular increase in the thickness of the equatorial layer as the 
periphery is approached in L. ganlnente, but a very rapid ex­
pansion of the equatorial layer in the peripheral zone is char­
acteristic of L. antillea. 

Granberry well, first appearance at depths of 220-240 feet; 
also a few specimens from a well drilled about 6 miles south of 
Brewton, Escambia County, Alabama, at depths of 766-786 feet 
(W-219). 

Horizon: Claiborne, middle Eocene. 

Subgenus Eulepidina H. Douville, 1911 
Lepidocyclina (Eulepidina) und::Jsa Cushman 

Plate 11, figures 6-7 

Lepidocyclina undosa Cushman, Carnegie Inst: Washington 
Pub!. 291, p. 65, pl. 2, fig . la, 1919. 

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

Although only two fragments of forms referred to this 
species were recovered, there is slight doubt but that they rep­
resent this species. 

Port St. Joe well T. 3, first appearance at depths of 1017-
1035 feet. 

Horizon: middle Oligocene. 
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PLATE 1 

Miocene and Midway Foraminifera 

Figure 1 of a specimen from Port St. Joe t est well 3 at a 
depth of 270-300 feet. 

Figures 2-14 of specimens from Granberry well 1 from a 
core at a depth of 1761-1767 feet. 

FIGURE 

Figure 1, X 34; from the Miocene 

Figures 2-13, X 75 ; from the Midway 

Figure 14, X 125; from the Midway 

1. Siphogenerina lanwllata Cushman 

2. Pulvinulinella culter (Parker and Jones) ; ventral view. 

3. Pulvinulinella culter (Parker and Jones ) ; dorsal view. 

4. Globorotalia m emb1·anacea (Ehrenberg) ; vent ral view. 

5. Globorotalia m embrarwcea (Ehrenberg ) ; dorsal view. 

6. Ammobaculites ?niclwayensis Plummer. 

7. Nonionella welleri (Plummer) ; side view. 

8. Nonionella w elleri (Plummer) ; opposite side of the same 
specimen. 

9. N onionella turgicla (Williamson) ; side view. 

10. Cibicides alleni (Plummer) ; dorsal view. 

11. Ciclicitles alleni (Plummer) ; ventral view of the same 
specimen. 

12. L enticulina degolye1·i (Plummer) ; side view. 

13. A mmobaculi tes ex1Jans1~s Plummer 

14. Bulimina arkadelphiana Cushman and P arker, yar. 
miclwayensis Cushman and P a rker 

[50] 



FLORIDA GEOLOGICAL SURVEY BULLETIN SIXTEEN, PLATF. 1 

5 

II 
8 

IO 

[51] 



FLOH.IIJA GEOLOGICAL SUH.VEY BULLETIN SIXTEEN, PLATE 2 

II 

[52] 



PLATE 2 

Midway and Selma Foraminifera 

All Specimens from the Granberry well 1. 

Figures 1-8, 15 of specimens from a core in the Midway 
at a depth of 1878 feet. 

Figures 9-10, 12, 14 of specimens from a core in the Selma 
at a depth of 1940-1943 feet. 

Figures 11, 13 from a core in the Selma at a depth of 
2014-2017 feet. 

All figures, X 75, except figures 12, 14 which are X 125. 

FIGURE 

1. Glob orotalia 1vilcoxenr.is Cushman and Ponton; side view. 

2. Globorotcdia wilco xensis Cushman and Ponton; dorsal 
view of another specimen. 

3. Bifarina eleganta (Plumma·) 

4. Spiroplectoicles clotho (Grzybowski) 

5. H emicristellaria long'iforma (Plummer) 

6. Eggerella trochoides (Reuss) 

7. Nodosaria radicula (Linnaeus) 

8. Flab ell ina oldhc[?ni (Plummer) 

9. .4nomalina henbesti Plummer; dorsal view. 

10. Anomalina henbesti Plummer; ventral view of another 
specimen. 

11. Frondicularia clarki Bagg 

12. Uvigerina seligi Cushman 

13. Gyroidina giranlana (Reuss) ; side view. 

14. Buli?ninella cushnwni Sandidge. 

15. Rzehalcina epigona ( Rzehak) 
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PLATE 3 

Selma Foraminifera 

All specimens are from the Granberry well 1 at a depth 
of 2014-2017 feet. 

All figures, X 75. 

FIGURE 

1. B olivinct incrassata Reuss. 

2. Stensii)ina excolata (Cushman) ; dorsal view. 

3. Stensiiiina excolata (Cushman); ventral vievv of the same 
specimen. 

4. Giimbelina excolata Cushman; side view. 

5. Bulimina k?:cka]Jooensis Cole, n. sp. 

6. Flabellina mgosa d'Orbigny. 

7, 8. Vent'ilabrella carseyae Plummer; side view showing 
stages of development. 

9. Giimbelina ]Jlummerae Loetterle. 

10. G'iimbelina globulosa (Ehrenberg). 

11. H eterostomella americana Cushman; end vievv 

12. H eterostomella americana Cushman; side view of an~ 
other specimen. 

13. Anornalina taylorensis Carsey; dorsal view. 

14. Anomalina taylorens'is Carsey; ventral view of the same 
specimen. 

15. Clavulina trilatem Cushman. 
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PLATE 4 

Selma Foraminifera 

All specimens are from the G1·anberry well 1. 

Figures 1-5 of specimens from a core at a depth of 2014~ 
2017 feet . 

Figures 6~12 of specimens from a core at a depth of 2047~ 
2050 feet. 

All figures, X 75, except figures 1-3, 8 which are X 125. 

FIGURE 

1. Bulimina triangularis Cushman and Parker. 

2. Bulintinella ca1·seyae Plummer 

3. Pseudouvige1·ina c'retacea Cushman 

4. Globigerina cretacea d'Orbigny 

5. Globigerinella aspem (Ehrenberg) 

6. Rzehakina sp. 

7. Pleurostontella subnodosa Reuss 

8. Pse~uiouvigerina pl1tmme1·ae Cushman 

9. Bolivinoides decorata (Jones) 

10. Marginulina bullata Reuss 

11. Globotruncana ar·ca (Cushman) ; dorsal view. 

12. Globotnmcana area (Cushman); ventral view. 
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PLATE 5 

Figures 1-7 of specimens from the Granberry well 1 at 
a depth of 220-240 feet. 

Figures 8-21 of specimens from the Port St. Joe test well 
3; 8-13, at a depth of 700-721 fee t; 14-17, at a depth of 342-364 
feet; 18, 19, at a depth of 1017-1035 feet; 20-21, at a depth of 
870-890 feet. 

FIGURE 

Figures 1-3, 8-10, 14, X 10. 

Figures 4-7, 11, 15-21, X 13.5. 

Figures 12, 13, X 36.5. 

1-7. OpeTculinoicles sabinensis (Cole); 1-3, external view of 
three specimens; 4, 5, median sections; 6, 7, trailS­
verse sections. 

8-13. OpeTculinoides /OTTesti Vaughan and Cole; 8-10, ex-
ternal view of three specimens; 11, 12, median sec­
tions; 13, transverse section. 

14·17. OpeTculinoides tuxpcLnensis (Thalmann); 14, external 
view of two specimens; 15, 16, median sections ; 17, 
transverse section. 

18-21. H ete1·ostegina texana Gravell and Hanna; 18, 21, median 
sections; 19, 20, transverse sections. 
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PLATE 6 

Figures 1, 2, 9-14 of specimens from the Port St. Joe test 
well 3; 1, at a depth of 870-890 feet; 2, at depth of 996-1017 
feet; 9, 13, at a depth of 700-721 feet; 10, at a depth of 890-911 
feet; 11, 12, 14, at a depth of 996-1017 feet. 

Figures 3-8 of specimens from the Meson formation between 
kilometer posts 17-18.5 on the Aguila Petroleum Company's nar­
row-gauge railroad between Potrero and Tanhuijo, Mexico; 
collection of W. S. Cole. 

FIGURE 

Figures 1-4, 9-14, X 10. 

Figures 5-8, X 13.5. 

1-8. H ete1·osteginc~ texann Gravell and Hanna ; 1-4, ex-
ternal view of f ive specimens to illustrate surface 
ornamentation; 5-7, median sections; 5, 6, mega­
lospheric individuals ; 7, microspheric individual; 
8, transverse section; 3-8, figured for comparison 
with the specimens from the Port St. Joe test 
well 3. 

9, 13. Miogypsina (Miogypsina ) venezu elco·w Hodson; ex-
ternal view of two specimens. 

10-12, 14. Miogypsina (Miogypsc'na ) gunteTi Cole, n. sp.; 10, 
11, 14, external view of six specimens; 10, cotypes; 
11, 12, 14, para types; 12, equatorial layer and 
embryonic chambers of two specimens viewed by 
reflected light. 
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PLATE 7 

All specimens from the Port St. Joe test well 3 at a depth 
of 700-721 feet. 

FIGURE 

Figure 1, X 13.5. 

Figures 2-7, X 36.5. 

1-4. Miogypsinc~ (Miogypsinc~) venezuelana Hodson; 1-3, 
equatorial sections, showing embryonic apparatus and 
equatorial chambers; 4, vertical section of a mega­
lospheric individual. 

5-7. Miogypsina (Miogypsina) hawkinsi Hodson; 5, vertical 
section of a megalospheric individual; 6, 7, equatorial 
sections, showing embryonic apparatus and equatorial 
chambers. 

[62] 



FLORIDA GEOLOGICAL SURVEY BULLETIN SIXTEEN, PLATE 7 

[63] 



FLORIDA GEOLOGICAL SURVEY BULLETIN SIXTEEN, PLATE 8 

8 

[64] 



PLATE 8 

Figures 1-9 of specimens from the Port St. Joe test well 
3; 1, 2, 5, 6, at a depth of 890-911 feet; 3, 4, 7-9, at a depth of 
996-1017 feet. 

Figure 10 of a specimen from Rancho Abajo, Mexico; col­
lection of W. S. Cole. 

All figures X 36.5. 

FIGURE 

1-9 lVIiogy)ISina (Jl!Iiogypsina) _gunteri Cole, n. sp . ; 1, 2, 
5, 6, cotypes; 3, 4, 7-9, paratypec; ; 1-4, 9, equatoria l 
sections; 1-4, megalospheric in dividuals; 9, rnicro­
spheric individual; 5-8, vertical sections . 

10. Miommsina (Miogypsinoides ) complanatc~ Schlumberge1·, 
t. Barker and Grimsdale; equatorial section in troduced 
for comparison. 
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PLATE 9. 

Figures 1, 6-8 specimens from the Granberry well 1, at a 
depth of 220-240 feet. 

Figures 2, 4, 9, 10 of specimens from Cooper's Mill, 1.5 
miles south of Sabinetown, Texas. Topotypes; collection of 
W. S. Cole. 

Figures 3, 7 of specimens from a well drilled 6 miles south 
of Brewton, E scambia County, Alabama, at a depth of '76fi-786 
feet. 

FIGURE 

Figure 1, X 10. 

Figures 2-5, 8-9, X 36.5. 

Figures 6, 7, X 13.5. 

1-10 L epiclocuclinu (Polulepiclinct) ganlnerae Cole; 1, exter-
nal view; 2-6, equatorial sections of megalospheric in­
dividuals, showing embryonic apparatus and equatorial 
chambers; 7-9, vertical sections of megalospheric in­
dividuals ; 10, equatorial section of microspheric in­
dividual. 
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PLATE 10. 

Figures 1-3 of specimens from U. S. Geol. Survey Loc. 6897, 
St. Bartholome·w. Topotypes; collection of U. S. National 
Museum: 1, U. S. National Museum Cat. No. 497951; 2, U . S. 
National Museum Cat. No. 497949; 3, U. S. National Museum 
Cat. No. 497950. 

Figure 4 of a specimen from Cooper's Mill, 1.5 miles south 
of Sabine'town, Texas. Topotype; collection of W. S. Cole. 

Figure 5 of a specimen from a well drilled 6 miles south 
of Brewton, Esc.ambia County, Alabama, at a depth of 766-786 
feet. 

Figures 5-9 of specimens from 0.5 kilometers south·west of 
Palma Sola, Vera Crm:, Mexico. Topotypes, presented to the 
writer by Dr. T. Wayland Vaughan; collection of W. S. Cole. 

FIGURE 

1 ') 
~-u . 

4-5. 

6-0 . 

Figures 1, 3-5, 9, X 36.5. 

Figures 2, 6-8, X 13.5. 

L ep idocuclincL (Polyle]JidincL) antillea Cushman; 1, 2, 
vertical sections; 1, megalospheric individual ; 2, micro­
spheric individual; 3, equatorial section of a megalo­
spheric individual. 

L epidocuclirw (Polyle]JidincL ) gaHlneme Cole; 4, equa­
torial section of a calcite-filled specimen , ·which r e­
sembles the state of preservation encountered in L . 
antillea, ; 5, vertical section, showing the irregular dis­
tribution of lateral chambers, the thick roofs a nd f loors 
of the lateral chambers, and t he weak development of 
pillars. 

L epidocuclincL (PolulepidincL) p1·oteijonnis Vaughan; 6, 
vertical section; 7-9, equatorial sections to illustrate the 
embryonic apparatus which is very differ ent from t hat 
of L. ganlnenw or L. antillen. 
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PLATE 11. 

Figure 1 of a specimen from 0.5 kilometers southwest of 
Palma Sola, Vera Cruz, Mexico . Topotype, presented to ·(he 
writer by Dr. T. Wayland Vaughan; collection of W. S. Cole. 

Figures 2-8 of specimens from the Port St. Joe test well 3; 
2-7, at a depth of 1017-1035 feet; 8, at a depth of 700-721 feet. 

FIGURE 

Figure 1, X 170. 

Figures 2, 3, 5-8, X 36.5. 

Figure 4, X 13.5. 

1. Lepiclocyclinn (Polylepidina) proteifonnis Vaughan;. 
portion of the vertical section, illustrated on pl. 10, fig. 
6, greatly eNlarged t0 show the stoloniferous apertures. 

2-5. L epiclocyclinn (LezJidocyclina ) ]Jc~rvulc~ Cushman; 2, 4, 
5, vertic<d sections; 2, megalospheric individual; 4, 5, 
microspheric individuals; 3, equatorial section of a 
megalospheric individual. 

6-7. Lepiclocyclinc~ (Eulepid.incL) undosn Cushman; 6, portion 
of equatorial section illustrating equatorial chambers; 
7, vertical section. 

8. Miogypsi1w (MiogyzJsina) venezuelann Hodson; equa-
torial section of a microspheric individual. 
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PLATE 12. 

Figures 1-5 of specimens from the Granberry well 1; 1-3, 
at a depth of 240-260 feet; 4-5, at a depth of 1390-1412 feet. 

Figure 6 of a specimen from the Port St. Joe test well 3 
at a depth of 342-364 feet. 

FIGURE 

Figure 1, X 10. 

Figures 2, 3, 5, X 36.5. 

Figures 4, 6, X 13.5. 

1-3. Discocyclina (Discocyclinn) flintensis (Cushman) ; 1, ex-
ternal view; 2, equatorial section; 3, vertical section. 

4-5. Portions of a thin section showing Discocyclinct cf. D. 
coolcei Vaughan; 5, an enlargement of the largest speci­
men in fig. 4. 

6. Tcxtulariella barrettii (Jones and Parker). 
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