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ABSTRACT

The Upper Cretaceous-Paleocene Rebecca Shoal is a completely
dolomitized reef complex. It is usually 15 to 20 miles wide and
is 1,000 miles long. In its late stages (Tavernier), It iz in
the form of an atoll which completely encloses the Florida
Penlnsula. The deposition of the lagoonal anhydrite-dolomite
Cedar Keys facies occurred in the restricted back-reef lagoon of
the Rebecca Shoal barrier reef complex.

The Rebecca Shoal Dolomite consists of three varieties:
anhedral, cryptocrystalline, and fine to coarse crystalline
etchedral. Porosity is common, but not universally present.
Caverms up to 60 feet high have been reported at or near the base
of the reef or its various Tongues.

Locally, three tongues of the main reef extend into the
lagoomal facies. The basal Card Sound Tongue has been penetrated
only in two locales: the upper Keys and offshore on the West
Florida Shelf. There are no intervening data to indicate whether
theése two occurrences are connected. The absence of dolomite In
the lagoonal Pine Key facies consisting of white chalky
limestone, suggests that they do not connect. The younger
dolomite of the Plantation Tongue has, in one well, coalesced
with the older Card Sound Tongue. In several other wells
dolomites of the youngest tongue (Tavernier) of the Rebecca Shoal
coalesce with the older Plantation Tongue. Elsewhere the
Plantation is an independent tongue of the reef protruding into
the lagoonal facles. The youngest (Tavernier) tongue extends
farther into the lagoon than do the other two.

In certaln offshore areas where well control Is lacking,

seismic data confirm the presence of the reef.
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INTRODUCTION

The Rebecca Shoal dolomite reef (Fig. 1) has been penetrated
by 44 wells in Florida (on-and offshore) and in southeastern
Georgla. It conslsts of a narrow band of dolomite in marked
contrast to the rocks inside and outside of the feature. Due to
high intercrystalline porosities as well as occasional large
cavities or caverns, circulation in o0il test wells was frequently
lost; this resulted in no sample recovery or poor-quallity
samples.

Lithologic data are 99.99% cuttings, and 0.01% core. [ have
examined all available cuttings, and core material from four
short intervals in three wells, using a 10X stereoscopic
microscope.

Formal formational data for the Hebecca Shoal Dolomite, and
the Card Sound, Tavernier and Plantation Tongues are included in
the Appendices.

As the Banks' (1950) 0il & Gas Journal article detailing
drilling problems in the Rebecca Shoal Dolomite (see
Bibliography) will be hard for the reader to come by, I have
included it as Appendix Z.

The purpose of this study iz to complete the investigation
of the Rebecca Shoal Barrier Reef presented by myself in 1978,
Lithologic and stratigraphic terms which may be unfamiliar to the

reader are included in the Glossary.



PREVIOUS INVESTIGATIONS

The first reference to the Rebecca Shoal Dolomite (known as
the "deep Boulder Zone™ until 187§), was made by Banks (1950).

He described in detail the drilling problems caused by cavities
in the Rebecca Shoal Dolomite.

Winston (1871) named a basal Upper Cretaceous dolomite in
Well 148 on Key Large the Card Sound Dolomite, and eguated it to
a8 similar section in the Bahamian Andros well some 120 miles to
the east. The Card Sound was not at this time identified as a
reef sectlon.

Puri and Winston (1974) described the dolomite zones of the
Rebecca Shoal In the coastal area of the Peninsula and the Keys.
One of these wells (108) was used to illustrate the subseguently-
named Tavernier and Plantation Tongues. They did not identify
these zones as reefal.

Winston (1978) identified the Upper Cretaceous and Paleocene
dolomite complex along the western and northern flanks of the
Florida Straits as a barrier reef, and named it the Rebecca Shoal
Dolomite; further ldentified were two subdivisions, the Tavernier
and Plantation Tongues.

Winston (1988) included the Card Sound Dolomite within the
reef facles of the Rebecca Shoal. The reef facles was shown to

encircle the Florida Peninsula.



STRATI GRAPHY

OCCURRENCE

The Rebecca Shoal occurs in a 15 to 20-mile wide band
completely surrounding the Florida Peninsula, expanding teo 30
miles wide on the western Sarasota Arch (Fig. 20).

The northwestern Peninsula is the only area where Rebececa
Shoal backreef to forereef well contrel iIs closely spaced (Figs.
3 & 20). Here the width is some 15 miles.

On the Sarasota Arch (Fig. 15) the width appears to be about-
o0 miles, if Wells 3917, 32906 and 3809 are considered to have
Tavernier Tongue facies rather than a thick Cedar Keys A unit. No
lithologic data are available on these three wells to establish
the presence of reef rock. Onshore in Well 178 Cedar Keys A unit
is some 200 feet thick. On the E-logs of each of the above-
ment ioned wells there is a 600-foot Iinterval of highly-resistive
rock in the same stratigraphic position. These greater
thicknesses would suggest that the section is Tavernier facles
rather than Cedar Keys A.

In the Keys the reef appears to be a minimaum of 20 miles
wide. The length of the Rebecca Shoal reef is some 1000 miles;
this is comparable to the length of the Australian Great Barrier
Reef. The Great Barrier Reef, however, is linear whereas the
Rebecca Shoal reef resembles a giant atoll.

The maximum thickness of the Rebecca Shoal Dolomite is 2370
feet in Well 4950 on the Sarasota Arch (Fig. 20). From this well
and from Well 148 the reef thins northward to a thickness of

about 600 feet In southeastern Georgla.



There is no evidence to connect the Card Sound Tongue
(Fig.2) in Well 148 on Key Largo to the occurrence of Card Sound
rock on the Sarasota Arch. Both of these areas were structurally
high at the beginning of the Upper Cretaceous, as shown by the
high concentrations of dolomite in the upper Lower Cretaceous
formations at both localities. These high areas would have
provided a favorable environment for the commencement of reef
growth. Seismic investigation of the area seaward from the Keys
well control (Fig. 20) tailored to reveal the reef at 4000 to
8000 feet iIs the only method which could reveal the presence of
Card Sound Dolomite between the two areas. Ne¢ wells can be
drilled until the environmental restraints now in place aFe

lifted.



LITHOLOGY

The Rebecca Shoal Dolomite consists of anhedral or fine to
medium crystalline euhedral dolomite with occasional intervals of
cryptocrystalline dolomite (see Glossary). It is interpreted as
a reef by regional stratigraphic comparison with the cherty
limestones of the forereef MADco Sulte (Fig. b & Appendix 8) and
with the backreef dolomite-anhydrite of the Cedar Keys facies
(Fig. 1). As the lithological data occur in discrete clusters of
wells with the large areas between lacking controel (Fig. 20), the
lithologic details will be presented for six control reglons as

follows.

Florida Keys (Figs. 6, 7 & 20)

Only Wells 286, 284 and 292 have reasonably complete
lithologic data. For Wells 288, 148 and E, drill cutting
recovery ranged from incomplete to practically non-existent. No
lithologic data were available for Wells 108, 22, 280, 16, 2765

and 290.

The Card Sound Tongue (Figs. 2 & 6) is present in only two

closely-spaced wells, E and 148. Well 148 consists of tan,
brown and cream anhedral and fine crystalline euhedral dolomite.
Vog porosity up to 10% is present in scattered beds.

The Plantation Tongue (Figs. 3, 6 & T) is present in Wells
108, 22, 280, 292 and 16. Only in Well 292 are cuttings
available. Here, the unit is anhedral, cryptocrystalline and
fine to medium crystalline euhedral dolomite. Colors are orange-
tan, brown and gray. Vug porosity ranges up to 15% in anhedral

dolomite, and uvp to 5% in the euhedral variety. The GRN log of



Well 2392 indicates that non-reef carbonates occur over and under
the Tongue.

The Tavernier Tongue (Figs. 4, € & T) is present in Wells E,
148, 108, 22, 280, 16, 275 and 292. Only in Well 292 are
cuttings available. Here, the dolomite is orange-tan and brown,
anhedral and fine to coarse crystalline euhedral. Up to 25%
intercrystalline porosity is present in the euhedral variety; 5%
vug porosity is present in some anhedral dolomites.

E-log interpretation on Wells 18, 22, 292 and 148 where no
lithologic data are present suggests that the Tavernier Tongue is
underlain and overlain by Cedar Keys lithology. In Wells 108 and
275 it appears from geophysical logs to be overlain by the basal
Black Point Delray Dolomite, and underlain by Cedar Keys
lithology.

In Wells 284 and 296 the Plantation and Tavernier Tongues
are Inseparable, either by lithology or on geophysical logs. In
these wells the dolomite of the combined units consists of brown,
tan, cream and white, anhedral, cryptocrystalline and fine to
coarse crystalline eubedral textures. Anhedral dolomite contains
up to 15% pinpoint and vug porosity:; euhedral dolomite contains
up to 15% vug and intercrystalline porosity. The combined
sectlon overlies white, chalky Pine Key limestone.

Well 290 was junked in the upper Rebecca Shoal Dolomite.

Sarasota Arch (Figs. 8§ & 9)

Of the six wells drilled here, three have no lithologic

data, and three have very limited lithologic data.

The Card Sound Tongue is present in Wells 3903, 3912 and

4350. In Well 3912 on the north side of the Arch, it is some 300



feet thick and occurs near the top of the Card Sound interval; no
lithologic data are available. Well 3903 has 700 feet of Card
Sound, also at the top of the interval, and also without
lithologic data. In Well 4950, the Card Sound has merged with
the younger Plantation Tongue. Some T00 feet of cuttings at the
base of the combined unit consists of tan, cream, light gray and
brown anhedral and fine to coarse crystalline dolomite, the
latter containlng up to 15% intercrystalline and vug porosity.

The Plantation Tongue in these same three wells is nut A

separate unit. In Wells 3903 and 3912 it is combined with the
overlying Tavernier section and In Well 4850 with the underlyling
Card Sound. Limited sample data in Well 3912 show that the
Plantation Tongue consists of white and tan anhedral dolomite
with only a trace of pinpoint porosity. A short core in well
3903 was gray, anhedral and cryptocrystalline, non-porous
dolomite.

The Tavernier Tongue has merged with the Plantation Tongue

in Wells 3903 and 3912. A short core in Well 3903 consists of
gray, anhedral and cryptocrystalline, non-porous dolomite. The
E-log of the Tavermnier in Well 4850 shows that it is separated
from the underlying Plantation Tongue by what appears to be non-
reef carbonate. Other than the above-mentioned short core, no
lithologic data are available in this unit.

In Wells 38906, 3909 and 3917 there are some 600 feet of
probable Tavernier sectiom on the E-log. Without lithologic
data, it is not possible to tell if it is true Tavernier reef
rock, or an overthickened Unit A (Winston 1994) of the lagoonal
Cedar Keys facies. Onshore, in Well 178, the Cedar Keys A is 225

feet thick; considering the much thicker section in the above



-ment ioned wells, it would seem reasonable to consider them to
contaln Tavernier reef facles.
East -Central Peninsula (Fig. 10)

Only three wells, 772, 259 and its twin 254 (located 1320
feet to the north) completely penetrate the Rebecca Shoal reef in
this area. Seven injection wells, of which five have drill
cuttings, bottom in the upper 300 feet of the Rebecca Shoal.

Well 259 penetrated a combined Tavernier and Plantation
section consisting of anhedral, cryptocrystalline and fine to
medium crystalline euhedral dolomite. Up to 20% intercrystalline
porosity is present in the euhedral wvariety. In Well 772, two
miles to the west of Well 259, microcrystalline to fine
crystalline euhedral dolomite of the Tavernier Tongue was
encountered with up to 10% vug and pinpoint porosity. The lower
400 feet may belong to the Plantation.

Cores at 4770-4820 in Well 259 and 5034-40 Iin Well 254 both
reported "brecciated, wvuggy" dolomite. A first-hand examination
of samples from these cores (Fig. 11) indicates that they
represent a talus deposit with numerous varieties of dolomite
textures, instead of the reported "brecciated" dolomite. The
intervals of the above cores indicate that some 300 feet of talus
is present.

Injection Wells - Seven injection wells (Fig. 20) penetrated
between 90 and 350 feet of Tavernier Tongue without reaching the
base. Lithologies consist of anhedral, cryptocrystalline and
very fine to medium crystalline euhbhedral dolomite in varying
proportions. Anhedral dolomite occasionally had zones of up to
0% pinpoint and vug porosities. Euhedral dolomite had up to 15%
intercrystalline, pinpoint and vug porosity. Colors include

orange-tan, orange-brown, tan, cream and light gray.
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West -Central Peninsula (on and offshore) (Fig. 12)

Five wells in this sector encountered Rebecca Shoal
lithology; only one (304) is without some lithologic data. None
contained Card Sound Dolomite - the interval is occupied by Pine
Key white chalky limestone.

A thin Plaptation Tongue Is present in Well 304 as indicated
by E-log correlation; no lithologic data are available.

The Tavernier Tongue is present in all five wells. Onshore
to the northeast of Well 304, Well 608 exhibits a unigue
lithology, probably representing a far hackfeef facies. It is
non-porous, tan and gray, cryptecrystalline and lithographic
dolomite some B00 feet thick.

To the north in Wells 382, 383 and 66 the Tavernier becomes
progressively thinner, and overlies Cedar Keys anhydritic
dolomite. In these wells the Tavernier consists of cream, tan,
gray and orange-brown anhedral, cryptocrystalline and fine teo
medium crystalline euhedral dolomite. Up to 20% intercrystalline
vug and pinpoint porosity is present in the eubedral variety.

The Cedar Keys anhydritic dolomite beneath the Tavernier
facies suggests that the main reef lies to the west of these

wells.

Northwest Peninsula (Figs. 13 & 14)
No Card Sound or Plantation section is present.

In the Northwest Peninsula, thirteen wells penetrated

Tavernier lithology. Of these, four had no cuttings (Wells 114,

67, 1052 and B). Of the remaining nine, only two (Wells D and C)
were complete; the missing section in each of the remaining seven

is in the upper part.
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The forereef section (Well A) consists of MADco Suite
(Appendix 8 & Flg. 5) cherty, glauconitic, white, skeletal
wackestone. The backreef section consists of Cedar Keys finely
microcrystalline dolomite with relic skeletal, pellet or ocolite
textures along with nodules and beds of anhydrite.

Three wells (97, 1015 and D) penetrated the core of the
reef. This section consists predominantly of euhedral dolomite
fine to medium crystalline, with up to 20% intercrystalline
porosity. Anhedral dolomite is common, occasionally exhibiting
5% vug porosity. Colors are white, green, tan, orange-tan and
brown.

The remaining wells (116, 120, 119, 90, 724 and C) are
located on the flanks of the reef. Their lithologies differ from
the core in containing a finer crystalline euhedral dolomite;
fewer beds are porous and the porosity is lower.

Well 119 is in the immediate reef-forereef transition, and
exhibits three thin reef tongues in the middle of a section
characterized by the interbedding of limestone with dolomite and
calcareous dolomite, characteristic of the MADco Suite cherty
limestones facies (Appendix 8) to the west and east (Fig. 5).

In Well C, a 100-foot section of Cedar Keys relic skeletal
dolomite is present in the middle of the reef faclies.

The Northwest Peninsula area is the only one with sufficient
well density to make construction of cross-sections which

include forereef, reef and backreef facies.
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Southeast Georgia (Fig. 20)

Of the six wells to penetrate the reef, only GGS 362 was
without samples. All of the remaining five sample sets were
complete. The six wells were drilled near the crest of the reef
in Tavernier Tongue section as indicated by their thicknesses.
Very fine to medium crystalline euhedral dolomite with up to 15%
intercrystalline pinpoint and vug porosity is the dominant
lithology. Occasional anhedral beds contain zones of pinpoint
and vug porosity up to 10%. The infrequent cryptocrystalline

dolomites show no porosity.

Colors Include cream, tan, orange-brown and gray.

12



CAVERNOUS POROSITY

On occasion large cavities up to 50 feet hlgh have been
encountered. Below is a listing of these features by well and
tongue as reported to the Florida Geological Survey.

In all cases, these cavities and caverns occur at or near

the base of a Tongue (Figs. 6, T & 10).

P 254 (twin to 259) 17-foot cavern (5277-9%4) and possible 5-foot
cavern (52T73-7T8) in basal Plantation-Tavernier

P 117 15-foot cavern at 4285-4300 in basal Tavernier

P 108 T-foot (H6615-22), 10 foot (4648-58) & 10 foot (5T05-15)

caverns, all in basal Plantation

P 292 (twin to 298) 50 foot cavern (5270-56320) in basal
Plantation

F 298 (drilled 790 feet southeast of 292) encountered a 42-foot

cavern (5210-52) in basal Plantation - note: although
this cavern is 60 feet higher in the section, it is
probably the same cavern,
These are all of the caverns that have been recorded in the
Florida Gecologlcal Survey files. Others have probably been
encountered in the Rebecca Shoal reef, but were not reported.

Cons idering the thick Rebecca Shoal section on the Sarasota Arch,

caverns should have been encountered here.

13



AGE

There are no paleontologic data to determine the EEE.ﬂf the
Rebecca Shoal Dolomite or its various Tongues.

The earliest appearance of reef rock (Card Sound Tongue) is
some 100 feet above the Lower Cretaceous, in Well 4950 on the
Sarasota Arch. This establishes an Early Upper Cretaceous age
for the lower Card Sound reef section. By regional correlation,
the upper sectlion {(Tavernier Tongue) is shown to be the lateral
eguivalent of the Cedar Keys Formation. The Cedar Keys was dated
as Paleocene by Cole (1944) with paleontology. These are the
only dating data available. i

Interval correlations of the Plantation Tongue from Wells
108, 298 and 259 into the basin, suggest a Late Upper Cretaceous
age for this unit. The Rebecca Shoal barrier reef existed for

some 40 million wyears.
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STRUCTURE

Subsea elevations on the Rebecca Shoal range from -1300
feet in the northwestern Peninsula to -3500 feet in the Keys.
Local basin and arch features are shown on Figure 15.

Presenting a regional structure map of a feature 15 miles
wide and 1000 miles long is impractical; however, where the
Rebecca Shoal widens to some 50 miles on the Sarasota Arch (Fig.
20), & structure map is presented (Fig. 16). An anomalous
condition exists here--whereas Well 4850 is 500 feet higher on
the Rebecca Shoal than Well 3903 to the west, it is 500 feet
lower on top of the Lower Cretaceous. No samples are avallable
to establish the top of the Rebecca Shoal in Well 4950. Even if
the top is moved down to an E-log kick 300 feet deeper, this well
is still 200 feet high on top of the Rebecca Shoal.

The extra section could represent a local terminal stage of
the reef extending upward into the rocks of the lower Black Point

Format (Appendix 7 & Fig. 5).

15



GEOLOGIC HISTORY

The 40 MY exlistence of the Rebecca Shoal barrier reef
extends from shortly after the end of the Lower Cretaceous
through the Paleocene.

In Well 4950 the Card Scund Tongue appears 100 feet above
the Lower Cretacecous, and in Well 148, 200 feet above. The Card
Sound Tongue does not appear in any other area (Fig. 2).

Whether this Tongue connects along the continental shelf
seaward of the well-control in the Keys cannot be determined from
available data. Deep penetration seismic loses shallow
reflections before reaching the Keys area from the Florida
Straits, and local shallow penetration seismic has not reached
the reef. Neither evaporites nor dolomites are present
lagoonward from the Keys; therefore, a circulation-restricting
reef between the two known occurrences of the Card Sound (Fig. 2)
cannot be inferred from lithologic data.

Possibly the reef was confined to the two areas throughout
Card Sound deposition, expanding in a sudden surge to form the
Plantat lon Tongue, connecting the two Card Sound occurrences to
the south, while expanding northward along the west and east
coasts of the Peninsula to Wells 304 and 259 (Fig. 3).

Continued rapid extension of the reef to the north on both
sides of the Peninsula, completely encircled the Peninsula in the
Late Upper Cretaceous or Early Paleocene (Fig. 4). This
enclosure resulted in the deposition of the thick anhydrites in
the mid-Cedar Keys.

Growth continued throughout the Paleocene (Tavernler Tongue)

16



and possibly into the Early Eocene. The widespread basal Delray
Dolomite of the Black Point Format (Flg. 1), conventionally
assigned to the Eocene, might be the last lagoonal deposition
caused by the presence of the reef. The sudden demise of this

long-lived feature is without an obvious explanation.
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SEISMIC DATA

A shallow penetration seismic profile (Fig. 17) was
described by Uchupi (1870) as "...structural in origin or ...a
carbonate ridge"”. This feature is undoubtedly the Rebecca Shoal
reef. The seismic feature occurs between the MADco forereef
facies in Wells 3886 and 3695 to the east, and the backreef Cedar
Keys facies onshore to the west (Wells 449 & E). Also, the
feature occurs about where the reef would be if it were extended
from Well 362 in southeastern Georgia to Well 269 in the east-
central Peninsula.

On the West Florida Shelf, the trend of the Rebecca Shoal
reef from the Sarasota Arch northeastward to Well 304 (Fig. EQ}
is controlled by the seismic profiles studied by Jee in his 1993
dissertation. An example of the reef masking deep reflections is
shown on Figure 18§.

The deep-penetration offshore seismic profiles of GSI in
both the northern and southern Florida Straits lose all shallow
reflections on the continental shelf-slope before they reach the
estimated position of the reef. Shallow-penetration seismic
reflection profiles on the continental shelf do not reach the
reef.

The Rebecca Shoal reef adversely affects seismic results
wherever it is encountered--either by blocking deep returns, or
by giving a false structural picture due to changes in velocity
caused by the extensive hlgh porosity and occasional caverns

within the Rebecca Shoal Dolomite.
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SPECULATIONS

1. Although the Rebecca Shoal barrier reef Is entirely dolomite
where lithologic data are available, it was probably deposited
originally as an organic limestone.

2. Dolemitization of the Plantation and Tavernier Tongues
(equivalents of the Cedar Keys) can be accounted for by reflux
from the lagoonal evaporitic facies of the Cedar Keys.

3. Dolomitization of the Card Scund cannot be accounted for in
this way, as there were no lagoonal evaporlites; the lagoonal
facies of the Card Sound is the white, chalky limestone of the
Pine Key. Perhaps the younger dolomitizing waters filtered
downward while they were dolomitizing the overlying Plantation
Tongue.

4, Although there must have been a major effect on the reef from
the tsunami caused by the Yucatan meteoric impact, none Is
discernable in drill cuttings or on geophysical logs (especially
the gamma ray).

5. The demise of the Rebecca Shoal barrier reef may have been
caused by a cooling of the climate toward the end of the

Paleocene, or by the drift of North America northward into cooler

latitudes, or both.
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California
Gulf-Cal
Gulf-Cal
Gulf-Cal
California
California
Mobil
Mobil
Mobil

Pan American

ARCO
Shell
Hunt
Hunt
Amoco
Amoco
Amoco
Hunt
Hunt
Hunt
Hunt
USGE
Republic
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Hernasco
Crapps
Carroll
Forest
State 374
Powell
State
Tucson
Ragland
Henderson
Wright
Cone
Hodges
Starling
Crapps
State
Brooks Elk
State 340
Brooks Blk
Williams
Brooks EBlk
Brooks EBlk
Williams
Vanderbilt
State 826

Cowles Magazine

State B26
State 1011
OCS Elk 28
OCS Blk 44
QCS Blk 46
State 1011
State 224
Garvy

State 224 A

State 224
Rayonier
Starkey
Sloan
Hurst
Howes
Peacock
Exum
Crapps
Gibson
Gibson
Gibson
Gibson
D=425
Robertson

G

Y

B

A

49
42

33
17



TABLE 1 (continued)

Georgia
GGE Operator Lease
150 Hunt 3 Superior Pine
153 California 1 Buie
166 Hunt 1 Superior Pine
165 Hunt 2 Superior Pine
338 Grace Drlg. 1 Griffis
362 Larue 1 Massey
7159 Humble ST-1 McDonald
724 Humble ST=-1 Unicon
119E Pan American 1-B Unicn
OCS
2523 Texaco : Blk 100
3341 Mobil Blk 915
3686 Tenneco Blk 208
3395 Tenneco Blk 427
3903 Mobil Blk 654
3906 Gulf Blk 144
3909 Odeco Blk 188
3912 Shell Blk 265
3017 Tenneco Blk 672
4850 Shell Blk 512
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Appendix 1

GLOSSARY

Euhedral dolomite - rhombic crystals are visible; sucrosic
dolomite is always euhedral, but euvhedral dolomite need not be

sucrosic.

Anhedral dolomite - light reflections indicate a crystalline
structure, but rhombic crystals are not visible. In this variety
the crystals are interlocking.

Cryptocrystalline - has a smooth appearance with no crystal
reflections; in some cases it is lithographic and may have
conchoidal fracture, thus resembling chert.

Boulder Zone - a section of any dolomite interval which, either
from breaking in the roof of a cavity by the drill bit, or the
collapse of highly-fractured dolomite Iin the wall of the drill

hole, deposits large pieces of dolomite in the bottom of the
hole. These, when drilled, behave as if they were in-place
boulders, hence the name bestowed by the early drillers in
Florida.

suite -~ a vertical grouping of lithologies distinguished from
adjoining vertical groups by a distinctive lithologic assemblage.
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Appendix 2

WILDCATTING
IN FLORIDA

by J. E. Banks

HE Irontier of the Gulf Coast oil

business lies in Florida and ex-
tends from Pensacola to Key West,
the longest tidelands belt of any state,
This large, prospective ol territory
has attracted attention because pro-
lific limestone production might be
found in South Florida as well as
“"Woodbine™ production sround the
Oeals uplift in Neorth Florida, snd
also partly because it iz free from
proration.

Geologically, Florida 18 part of the
Cretacecus oil and gas belt which
continues through Mississippi, north-
ern  Loulsiana, southern Arkansas,
Texas, and Mexico, Cretacecuz sedi-

ments of northern Florida grade ver-
tically from chalk to sand and shale;
but in southern Florida the Erada-
tion is from chalk to lime and &n-
hydrite. In both North and South
Florila the maximum thickness of
the Cretaceous iz estimated to be in
excess of 10,000 fi., over the Ccala
uplift the section thins to 1,500 fi

In Florida, the wildcatter has not
been assisied by oil and gas seeps or
by surface indications of deep struec-
tures. Nature has masked the Cre-
taceous oil"fields with & thick eov-
ering of “ree! type™ Tertigrs lime-
ttone. So far only one deep anticline
is known. This Cretareous structure

is productive from & thin limestone
near the top of the Sunniland zone,
of Glen Hose age, and which is the
most persisient zone of oil and gas
shows in Florida. The Sunniland
1one in general is marine, thin bedded,
and grades vertically from dolomite,
t¢ eoquina, fo chalky limestone, to
marl. It is 250 fi. thick and is over-
lain and underlain by thick anhv-
drite beds.

The search for oil and gas in Florida
has been difficult. The thick blanket
of cavernous and irregularly bedded
lime of Tertiary age greatly reduces
the value of core drill and seismo-
Eraph exploration. In addition, Fior-
ids has a Paleozoic “basement” com-
plex of sedimentary and igneous
rocks which obscures the . interpre-
tation of gravity and magnelic data
For the presenit the oil deposits of
Florida are well hidden but the ex-
pected development of sharper ex-
ploration tools adapted to limestone
areas may soon give renewed hope
to the Florida wildcatters.

Drilling Cosis for Florida

Fleride oil activities are locsted 500
o 1,000 miles from most supplies and
services, This factor slone greatly
increases drilling costs. Typical ex--
amples of Florids drilling operations
are the seven wildcats recently com-
pleted by Coastal Petroleum Co. at
an average cost of £15.70 per foot. The
mdividual well costs appear in
Table 1.

East and south of Tallghassee the
Florida wildeatter dees not have ihe
protection ©f the footage contract
Unusual drilling problems start at
the surfsce and continue until the
widespread zone of losi circulation or
waler [low iz completely penetrated
and cased.

Central Florida is covered with
loose sand, in part resting on cav-
erncus limestone and in part sepa-
rated from the limestone by elay
beds. For many years the surface
sand has been sifting down into the
caverngus limestone, leaving smal)
and large sink holez at the suriace.
Driiling operations ean earily speed
up this natural process.

Cave-ins under the derrick founda-
lions are common, necessitating quick
cernent jobs, more cusing, or skidding
the entire rig on very short notice
Operstors usually provide two sur-
face sirings of casing. The first iz get
just into the limesione before circu-
lation can be Jost. The second is set
@ hundred feet or so into the lime-

The Coostal Petroleum Co. ]| Wright. located
sesr Old Tompe Boy. 4 mier nerth of 51
Peleisburg. Flo.. wor drilled 1o o depth of
11507 1. Im 137 days. Contrortor lor the
wildeo! war Porker Drilling Co. of Tolss.
All of the covities In the hels. could noi be
coed ofl becouse of the coring sherlaye of
early 1540, Ar e rexult. the text wos dreilled
o o fole] depih with sed waler rother
ihivn mod.

THE ©OI1 AND GAS JOURNAL



GULF COAST SECTION

WILDCATTING

34';# _Afuﬂim- ———

o -E. B Bn k -
chief geclogist for
Coastal Petreleum
Co.. 51 Peters-
burg, Fla. zxe-
ceived his bache-
lor of arts degree
from Wabash Cecl-
lege in 1335 He

at Universitv of

Iowa, recelving an
M.E. degree in geology in 1937. Fal-
lowing college, Banks worked 3 years
for The Texas Co. as a geclogist in
that firm’s Barco concession in Co-
lombis, 5.A. From 1940 to 1942, he
did further graduate work at Cornell
University, He then spent a little
over a year with the U. 5. Engineers
at Ithaca. M. Y. before returning te
Texace in Midland, Tex. Banks en-
tered Florida geoclegical work in 1945
as o geological =cout for Stanclind
Oil & Gas Co. in Tallahazsee. He has
‘been in his present pesition since
1847,

N SURFACT 'L OoCa THIM

T

Hie]

DRIFT 1M CARIMNOSE 4)

— DEPTH =4 278"
BBUTH- 13,3
WEAT = j).as
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Fig. ]1—This Interesting directional survey
shows that o Coastal wall acleglly reversed
direclion In o coveroous limesiope zone. This
reversal occurred at gboot 3,600 fi, in o JO.-
S00-ft. tes!, resuliing In cbvious drilling dif-
ficuliles. .

DRIFT IN ZONE OF CAVITIES

Depth, £1. Directian Angle

AW, 2T Sopw RS
1 rresss  aEAT Sounih [t
. ..., 233] SITE 1930°
b - .. | S4DE 1230”
... 3,038 S48E 150"
4L T - - | | E4TE 2000°
3., S —— 11 ] MNISE 138"
- 2.291 NISE 1&3p*
L - & NMNIIE 100
Q... ... AzmEg Mae 1215
L - ¥ - - 4T 1946
. ..., - 1 1 S5IW 1930°
a1 . A -1 BEzwar Rk g
- XK. . X | BETIW 2930
L dbad Maow 1e50°
45, [ W I L] MNESWr 2opH"
Ak, .. . | HEpWw 1940
e ... AITE TN 1930

TUNE 22, 1880

did graduate work -

Fig. 3—This ben! drill pipe resulied from insulficient wall support while drilling in eav.

ernous limezione. The fith wos recovered with dilficaliy ihrewgh the 13%-in
cazsing in lhe hole.

stone or below any additional sand.

In South Florida the loose sand
zone is covered by several hundred
leet of younger limestone. If the der-
rick is built on these limestones there
are no foundation problems: however,
two surface strings of casing may
s5till be needed because cireulation
may be lost in the limesténes above
the loose sand as well as in the older
limestones below. In both North and
South Florida, operators mud up to
drill the =zand zone: of Pleistocene
and Mincene ages.

The most commeon drilling hazard

surfoce

in Floride iz less of circulation in
thick cavernous limestones. Drilling
blind for 1,500 te 6,000 ft. iz expected
of the drilling contractors. In MNorth
Florida this zone of repeated cavities
i1z thin and in places exposed at the
surface. In South Flerida the same
zone of lost circulation is much thick-
er and is covered by 1,000 to 2,000 ft.
of Mioccene to Recent sediments. The
individual cavilies are characteristic-
ally thin and may not be noticed by
the driller until the mud has disap-
peared.

Technically a cavity is a zone of

TABLE 1—FLORIDA WILDCATS DRILLED BY COASTAL PLTHOLEUM CO.

FPartici=
Drill- pation

ing Date Gross by
County, well and {arm— Footnge daye comp. Coniractor cost others
Levy, 1 Ragland |, S0aaanos 5,450 A5 10-26-47 Crow 306,500 00,000
Pinellas, 1 Wright .. ... . . . .. __. 11,507 134 - B-48 Parker 192 B0 E5,000
Jeifersor, 1 Larsh ... 7013 60 1-13 =40 Parker 100,704 46,000
Lafsyette, 1 Saopp N X111 acr 3-16=49 Parker 53,500 27,000
Monree, 1 Stale Lse. 903 ... . 7588 78 S=30=40 Parker 11E 500 15,000
Dade, 1 Sisie Lse. 40-A 0000000000 11520 7T 12-10-40 Loffland 198,000 138600
Monroe, 1 Willlams ..., ... 6,702 L 2. B-80 Farker 136 000 22,300
Totals ..o 81051 548 5806800  S363,900

*This test was actually bottomed at 3,507 1 in Paleozoic basement but Corstal received
G000 It eredit toward its GO.000-f1. drilling oblipaticn with the slate of Florida on 4.000.000

acres of waler botiom Jands.

Fig, 3—In these two piciures can be seen
leli iz showp

the endr of the 138700 fsk io Fig. 2. Op the
the inltiol twistell. On the righi cas bs zesn ihe secendary Breck oi the

boltom end of the drill pine.
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excessive " permeability and porosi
formed in limestone by clrculati::.g
ground water. Numerous small and
large cavities are -present throughout
the zone of lost circulation. An indi-
vidual cavity can usually be sealed
off using cement and crushed rock,
but the job of sealing off multiple
. cavities is at present uneconomie.
Many of the cavities are large enough
to permit the drill cuttings to escape
into “the . formation. More numerous
are' the smaller ‘eavities capable of
© taking fluid but not cuttings. The
repeated loss of cuttings in large cav-
o ities iz the Ideal drilling condition.
Also, chalk  lends itself to drilling
without " returns because it disinte-
grates -nto the drilling fluid. Under
ideal conditions the over-all drilling
rate without returns in cavernous
limestone or chalk can easily ex-
céed’ that of conventional methods.
On the other hand, if the cavities are
small and the large cavities widely
spaced, the problems of drilling with-
out returns greatly increase and the
drilling rate suffers.

Much Water Hequired

At Coastal Petraleum 1 Slate, Lease
463, located on Plantation Key in
Monroe County, 600 ft. of cuttings
-aceumtilated in the hole while drilling

1,200 ft. before being flushed out in

a large cavity at 5,620 ft. This re-
quired 2 to § hours' additional time
to wash and ream to bottom with a
new bit and 15 to 30 minutes to make
each connection while drilling.
Usually a large volume of water is
needed to keep the cultings out of the
way of the bit. Even then, large
- cuttings and cave-ins called "boul-
ders” are centinually wedging around
the bit and drifl collars, At times
it is impossible to determine if the
bit is drilling or reaming because the
. Ssame amount of weight and torque
_ may be required. Stuek pipe may
occur when the drilling fluid flows
intq a’ cavily near the bit instead of
lifting the euttings. A plugged bit,
pump failure, twistoff, or delayed

connection can dlso stick the drill

pipe,

Stuck pipe iz the most common
type of fishing job within the zone of
lost circulation. Experience has shown
that if fluid can be pumped through
the bit the pipe can usually be worked
loose. Freeing the pipe may take
just a few anxious minutes or sev-
eral leng days. The Coastal Petro-
leum Co. 1 Stats Lease 363 penetrated
the entire zone of cavities. In doing
. 50, the pipe was stuck zix times with
a logz of 61 hours' drilling time, the
longest single period being 2 days.

Cavities affect the drilling opera-
tions in other ways For example,
they may cause a sharp directional
change in an otherwise normal drill-
ing spiral. The bit on penetrating
the flaor of a cavity may not deviale
appreciably from wertical but can re-
verse its horizontal direction, as shown
in Fig. 1. Such sharp bends in the

IUNE 12. 13540

horizontal component of- drilling
spiral undoubtedly put an additional
strain on the drill pipe.

Drilling-Time Curves

Cavities are associated with hard
and broken drilling. The maximum
weight of the drill collars Is required
to drill hard lime beds at a rata of
1 to 4 ft. per hour. Drilling-time
curves within the zone of lost eircu-
lation correlate poorly at best and
frequently not at all. The over-all
drilling time for this zone also varies
from wall to well. In one well it will
average J minutes per foot, whereas
in another within 10-miles the aver-
age may be 15 minutes per foot. Ap-
parently the local amount of rock
slecamiilllg  WLeEldlILULOES LOE aruiing
rate at each location. i

Hole-size surveys indicate the posi-
tion of large cavities, but more no-
ticeable is the loss of gage resulting
from drilling. Thirty days of drilling
with water can double the original
hole size opposite chalk and certain
shales. Indurated limestone beds
tend to remain in gage. A twistofl
while drilling without returns through
cavities and enlarged hole can be
serious, because the drill pipe 15 not
supported and centerad by the-walls
of the hole at all paints. A case in
point iz the Coastal Petroleumn Co. 1
Williams located on Key Large south
of Miami, Hera the operators sat sur-
face casing at 253 and 980 ft; then
“attzmpted to drill 5,800 [t of chalk
and cavernous limestone with salt
water using five B-in. drill nnllarls.
415-in. drill pipe, and dicsel-clectric
pOWer. _

Ta a depth of 6,702 £t., the hard Iivlm
formation dulled thirty-three I‘I.!.',-".t-ln.
rack hits, Time last in reaming 10
bottormn amounted to 168 hours and
freeing the pipe 25 times took 119
hours, At this depth, while reaming
preparatory to running casing, the 1:!11
stuck 18 ft. off bottom and the drill

* pipe twisted off at 3,200 {t

Fishing operaticns revealed that the
drill pipe had dropped, bent into the
large - cavities, and sheared off at
several places. The first 1,387-ft. plece
of drill pipe was recovered {rom 3,028
ft., indicating that it had dropped B18

. ft. and bypassed the second piece by

122 ft. Photographs of this fish are
shown in Figs. 2 and 3. The top of
the second flsh was located in a cav-
ity at 4,203 ft. but could not be re-
covered. '
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Hole-Size WVariations

Hole-size variations also affect the
casing program. Running one string
of casing completely through a long
interval of anlarged and tight hole is
abwviously diffieult and hazardous. An
intermediate mud string proved very

" successful in the Coastal 1 Ragland in

Levy County because the remainder
of the Tertiary seetion was drilled
without loss of circulation, and the
hole was completed to basement with-
out the usual long mud string.

Since large quantities of water are
used in drilling without returns, it is
fortunate that in most parts of Flor-
ida there is an abundance of fresh

" water within a few f{eet to a few hun-

dred feet of the surface. On the Flor-
ida Kevs, however, fresh water is not
available and drilling costs are there-
fore greater. Not only is the bill for
pump parts excessive but the mud
lineg and drill pipe can be worn out
in one ar two lacations.

O the bright side of the Florida
drilling picture is the almost com-
plete absence of problems after the
mud string has been cemented below
the cavernous limestone section. Ex-
pensive mud treatment is not re-
quired. At the Coastal 1 Larsh in
Jefferson County, 2,500 ft. of chalky
limestone and 4,300 ft of sand and
shale were drilled successfully, using
thin bentonite mud and no chemicals.
At the 1 Sapp in Lafayette County
untreated bentonite mud was used in
wire-line coring 200 ft. of sand and
chale, resulting in 87 per cent recov-
ary. The Coastal 1 State Lease 340-A
in Dade County west of Miami was
drilled below the mud string to a
depth of 10,600 ft. with fresh water
befors mudding up. Td Lhiz deplh Lthe
waler cubbings gove cebindde muel=hg
readings for oil and gos, e ferma-
tion echanges were sharp, and Lthe hole
below the chalk section remained in

Bage.



Appendix ]

REBECCA SHOAL DOLOMITE

Type Well: Gulf-Califoernia OCS Blk 46 P 2396, Monrove Co.
24 36°'N, 82 36'W. :
Type Interwval: 38T5-5648 {f=et E-log; 3890-5645 fect samples
(revised 1339).
Name Derivation: From the bathymetric feature 11 miles north of
the type well.
Type Description: "...is composed of gray, tan and white, very

fine to fine crystalline euhedral and anhedral dolomite with

numerous vugs, cavities and occasional caverns.” (Winston
18971 p. 124).
Comments: Due to the poor quality of the cuttings in P 298

caused by loss of circulation in the very porous sections
(particularly at the base), the boundaries are best
determined by E-log character. Well 296 was the only one in
the area with a reasonably complete set.

Thickness: A maximum thickness of 3120 feet was penetrated in
Well 4950.

Age: Upper Cretaceous and Paleocene by stratigraphic position.

Fauna: None.

Upper Boundary: (confurmable) Defined in the type well by the
change from skeletal limestone of the Black Point Format

above to cream and gray anhedral dolomite below. Elsewhere
brown anhedral or cryptocrystalline dolomite may be present
in the basal Black Point Format.

oW Boundary: (cvonformable) In the type well, circulation was
lost at or near the lower boundary. From the E-log, the
rock below the base appears to be of low resistivity,
probably chalky limestone. Underlying this section is a
200-foot high resistivity zone, possibly another Plantation
Tongue of the reefi. Beneath this, is another low
resistivity section, probably the Pine Key chalky limestone.
Where the Card Sound Tongue is present, the lower Rebecca
Shoal boundary is defined by the change from tan anhedral or
euhedral dolomite above to gzray limestone of the Grassy
Point below.

Correlatives: Pine Key and Cedar Keys.

non g5: Includes "deep Boulder Zones"” of the o0il industry.
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Appendix 4
CARD SOUND TONGUE
of the
Rebecca Shoal Dolomite
Type Well: Sinclair 1 Williams P 148, 24-59S-40E, Monroe Co.

Iype Interwval: 5280-6690 feet E log: 5280-6675 feet samples.

Name Derjvation: From Card Sound 2 miles west of the type well.

Type Description: "...composed entirely of tan to gray, fine to
medium crystalline [euhedral] dolomite" (Winston 1971 p. 28).

Comments: The Card Sound was added to the Rebecca Shoal Dolomite
by Winston (19889),.

Thickness: In the type well it is 1350 feet thick. On the
Sarasota Arch in Well 4950, it is combined with the overlying
Plantation Tongue.

Age: Upper Cretaceous by stratigraphic position.
Fauna: None.

Upper Boundary: (conformable) In the type well no samples
were avallable over the contact. From the E-log, the top is
characterized by a change from low readings on the resistivity
curve above to high readings in the delomite below.

Lower Boundarwy: (conformable} Defined by the change from the
brown evhedral and anhedral dolomite of the Card Sound above
to brown and cream micritic limestone of the Grassy Point
below.

Cor tives: Part of the Pine Key.
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Appendix b

PLANTATION TONGUE
of the
Rebecca Shoal Dolomite

Tvpe W : Coastal 1 State (363) P 108, 32-63S-38E, Monroe Co.

Type Interval: 5010-5725 feet E-log (no samples).
Name Derjvation: From the Key on which the type well is located.

Type Description: "Although no samples were recovered [from the
type well] in the interval, data from other wells indicate a

lithology similar to that of the main reef complex [Rebecca
Shoal Dolomite]” (Winston 1878 p. 124-25). No other well
with a well-developed section had samples.

Comments: The type well had drilling difficulties in this unit.
Three cavity zones were recorded by the operator.

Thickness: Variable from 310 feet to 1275+ feet depending on the
position of the well in the reef complex. When the Plantation
Tongue is in contact with the overlying Tavernier Tongue or
the underlying Card Sound Tongue, it is indistinguishable.

Age: Upper Cretaceous by stratigraphic position.
Fauna: None .

Upper ry: (conformable) Indistinguishable when in contact
with the overlying Tavernier Tongue. In none of the wells
where this tongue was separated from the Tavernier were
samples recovered; from E-log character the overlyinmg rock

appears to be either Pine Key chalky limestone or Cedar Keys
microcrystalline dolomite.

Lower Boundary: (conformable) Indistinguishable when in contact
with the underlying Card Sound Tongue. In none of the wells
where the Plantation Tongue was a separate unit were samples
recovered; from E-log character the underlying lithology
appears to be Pine Key chalky limestone.

Correlatives: Part of the Pine Key.

synonymies: Part of the "deep Boulder Zone" of the o0il industry.
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Appendix 6

TAVERNIER TONGUE
of the
Rebecca Shoal Dolomite

Type Well: Coastal 1 State (363) P 108, 32-63S-38E, Monroe Co.
Type Interval: 3875-4860 feet E-log (no samples).

Name Derjvation: From a town 1 mile from the type well.

Type Description: “"Although no samples were recovered [from the

type well] in the interval, data from other wells indicate a
lithology similar to that of the main reef complex [Rebecca
Shoal Dolomite].” (Winston 1978 p. 124). No other well with
a well-developed section had samples.

nts: None.

Thickness: Variable from 55 feet to 800+ feet, depending to the
position of the well on the reef complex. In some cases the
Tavernier Tongue is in contact with the underlying Plantation
Tongue, and is thus indistinguishable from it.

Age: Paleocene by stratigraphic position.
Fauna: None.

Upper Boundary: (conformable) Defined by the change from brown
anhedral dolomite of the hasal Rlack Poaint Faormat ta a

cryptocrystalline or anhedral gray or tanm dolomite of the
Tavernier Tongue below. In Wells 108 and 148 E-log character
and regional lithologic considerations suggest the presence
above the Tavernier Tongue of Cedar Keys microcrystalline
dolomite.

Lower Boundary: (conformable) Indistinguishable from the
underlying Plantation Tongue in the main reef facies;
elsewhere it is wunderlain by Cedar Keys microcrystalline
dolomite.

Correlatives: Cedar Keys.

Synonymies: Part of the "deep Boulder Zone" of the oil industry.
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Appendix T
Black Puint Formal

Type Well: MDWS 5 Injection (W-13T765, M57) 21-565-40E Dade
County

Type Interval: Top 1030 feet samples, 1035 feet GR log; base
3160 feet samples, 3165 feet GR log

Name Derivation: .From Black Point on Biscayne Bay, one mile east
of the type well

Thickness Range: 1170 to 2735 feet

Description of contained lithologies: Highly variable - includes
light-colored chalky micrite, dense micrite, skeletal wackestone,

packstone and grainstone, orange-brown and tan euhedral, anhedral
and occasionally cryptocrystalline dolomite. Euhedral dolomite
ranges from very fine microcrystalline to medium crystalline.

Comments: Used to refer to the carbonate interval between the
base of the Miocene Hawthorn and the top of the Paleocene Cedar
Keys regardless of Suite; includes Suwannee, Ocala, Avon Park,
Oldsmar formations and their lateral rock equivalents.

The Black Point Format includes the LAFco, PINco, ORco,
ChAco and DAco Suites.

Distributjon: Entire Peninsula except for Madison and Taylor
Counties.

Upper Boundary: Defined, when not outcropping, by the change
from the phosphatic carbonates and clastics of the Miocene

Hawt horne above to non-phosphatic carbonates of the Black Point
Format below.

Lower Boundarv: Defined by the change from orange-brown anhedral
dolomite of the Delray Dolomite (Winston in prep) above to gray
anhedral or cryptocrystalline lithographic dolomite of the Cedar
Keys below. Identifying this boundary is aided by regional
correlation using gamma ray logs. In the northernmost Peninsula,
limestone instead of the Delray Dolomite dolomite overlies the
Cedar Keys.

Age: FEocene and Oligocene (may include some Miocene in 1he
heys ).

erence: Winston 19383
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Appendix §
MADco Sulte
Type Well: Hunt 1 Gibsonm (W-1596) 6-15-10E, Madison County.

Tvype Interval: 0-2350 feet E-log, 0-2380 feet samples.

Name Deriwvetion: from Madison County.

Thickness Range: 2350-3150 feet.

Description of contained lithologies:
The MADco is 80-90% limestone, which consists of wackestones and

packstones with very fine to fine skeletal grains in a chalky matrix.
Colors are cream, white, tan and light gray. Delomite crystal
inclusions are common.

Minor dolomite, occasionally calcareous, is euhedral,
microcrystalline, cream and tan. Occaslional dolomite skeletal
packstones may be present. Dolomite is most prevalent in the middle
section.

Cherty beds are scattered throughout the section, but are most
common in the lower (Paleocene) section. In the Jacksonville offshore
well cluster, glauconite is prevalent throughout; but in the
northwestern Peninsula, only a few glauconite beds are present.

Comments: The Eocene-Paleocene boundary in this Suite is not

identifiable by lithology nor by paleontology; only a rough
correlation by E-log is possible.

Distribution: The MADco occurs in the eastern third of the Panhandle
and extends intoe the northwest corner of the Paninznulsa. It iz alsao

present offshore on the East Florida Shelf (Jacksonville Well
Cluster).

Upper Boundary: Defined by the change from Miocene phosphatic
dolomite or clastics above to non-phosphatic carbonate below.

Lower Boundary: Defined by the change from dolomitic, skeletal,
cherty packstone above to a white chalk, chalky skeletal wackestone,
or micrite containing Inoceramos prisms of the Pine Key-5Selma below.

Age: Paleocene, Eocene and Oligocene.
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Figure 25

A sawed face of core from Upper Cretacoous 5334 - 404 in
Amerada No. 2 Cowles - Magazine (Well 6), St. Lucie County
(iop): (iher side of (he same core (botlom).

A core contributed by E. J. Hetiderson (Figs. 24 to 28) from 5034 - 5040
feet in Well 6 shows a rubble rock, probably of reel talus, characterized by
round lragments. The fragments, some of which are algal, are tan to light brown,

and are microcrystalline anhedral dolomite. A few of the fragments were
originally split in place and recemented. The fragments are incompletely
cemenited together by medium crystalline dolomite, apparently a replacement of
calcite cement, The labyrinthine cavities between some fragments are lined with

drusy dolomite crystals. Porosily in the two specimens vares 5 to 15%, with
very high permeability.

Figure 26 Sawed face of core from Upper Cretceous 5034 - 40 in Amerada
Mo. 2 Cowles - Magazine (Well 8), St. Lucie County.

from Puri & Winston 1974
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