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L SITE LOCATION

The TR3-3 wellsite is located approximately 2 miles south of Englewood
in Charlotte County, Florida. This wellsite can be found by proceeding south 2 miles
on SR 775 from Englewood then turning east onto the Lemon Bay High School
grounds. The monitor wellsite can be found southeast of the school's football field.

The site encompasses a 72'x80' temporary construction easement. The wellsite is
located in the SE 1/4 of the SE 1/4 of the NW 1/4 of Section 8, Township 41 South,

Range 20 East; at latitude 26°55'31" North, longitude 82°19'48" West.

IL TYPE AND PURPOSE OF MONITORS

Four monitor wells were constructed on the TR3-3 wellsite: a Deep Dual
Zoned RO Injection Monitor, Upper Floridan Monitor, Dual Zone Intermediate
Monitor and a Water Table Monitor.

The primary objectives of constructing these four monitor wells are: to
monitor the Englewood Water District's brine disposal injection well, to define the
physical characteristics of the hydrologic system at the TR3-3 wellsite by water
level monitoring and aquifer testing.

The TR3-3 wellsite is located about 2.1 miles southeast of the Englewood

Water District's disposal site for reject water (brine) from their reverse osmosis
plant. It is hoped the monitor wells will detect changes in water quality due to any
leakage from confining units within the Floridan Aquifer and subsequently into the
Upper and Lower Hawthorn Aquifers. The Deep Dual Zone RO Injection Monitor
should provide a detection point for lateral or horizontal migration of brine injection
waters. The Dual Zone Intermediate Monitor will be a detection point for upward
migration of effluent from the brine disposal injection well. It is expected the
Tampa Confiner which lies below this intermediate monitor will provide the most
protection against effluent in excess of 10,000 mg/l T.D.S. It is also hoped the
overlying production interval of supply wells will be hydraulically separated so that
contamination from the brine disposal injection well will be minimal."

The Upper Floridan Monitor will be primarily used for aquifer testing to

determine hydraulic characteristics of the entire ground water system at the TR 3-3
wellsite.

The Water Table Monitor, as well as the other monitor wells, will also be

constructed for the purpose of monitoring the hydrostatic level differential between
the Surficial, Upper and Lower Hawthorn and Floridan Aquifers.



The open and screened intervals in the completed monitor wells should
provide a profile of water quality changes that occur between the aquifers from land
surface to approximately 1700' below LSD. A deterioration of aquifer waters and a
decrease in hydrostatic head pressure within aquifer zones at this wellsite should
provide a warning for municipal, domestic, agriculture and industrial users of water
supplies in the northeast coastal area of Charlotte County.

L. GEOLOGY

The TR3-3 wellsite is located on the Silver Bluff Terrace (of Pleistocene
age) at an elevation of about 5.8' above MSL. The site lies in the Terraced Coastal
Lowlands, a subdivision of the Gulf Coastal Lowlands topographic land feature of
peninsular Florida. The land surface at the TR3-3 wellsite consists chiefly of a thin
mantle of quartz sand about 15' thick. Beneath these sand deposits lie many layers
of sedimentary rocks which were described to a depth of 1700' below LSD. The
geology at the TR3-3 wellsite was interpreted from 924' of core samples and 800' of
drill cuttings from 900' to 1700' below LSD. These samples were correlated with
geophysical logs during and following drilling operations. The geological units
described at the TR3-3 wellsite are: the Undifferentiated Surficial Deposits,
Caloosahatchee Marl, the Tamiami, Hawthorn, Tampa and Suwannee Formations, the
Ocala Group and Avon Park Formation. The interpretated stratigraphic sequence
for this site is as follows:

DEPTH STRATIGRAPHIC LITHOLOGIC
(Ft. below LSD) UNIT/AGE DESCRIPTION
LSD-15' Undifferentiated Sand; quartz, clear-gray,
Surficial Deposits unconsolidated, fine-
(Holocene-Pleistocene) medium grained, organics,
good porosity and
permeability.
15'-35' Caloosahatchee Sand; quartz, clear-gray
Marl unconsolidated, fine~
(Pleistocene) medium grained, some

organics and phosphate,
shells, good porosity and

permeability.
35'-56' Tamiami Fm. Sandstone; quartz, gray,
(Pliocene) fine-medium grained,

moderately indurated and
consolidated, calcareous
cement, abundant
phosphate, shell fragments,
fair-good porosity and

permeability.
56'-456' Hawthorn Fm. Sandstone; quartz, buff-
(Middle Miocene) gray, very fine-medium

grained, phosphate,
moderate induration,
subrounded, clayey, fair-
good porosity and



permeability— Limestone;
gray-buff, moderate-good
induration,
microcrystalline-fine
crystalline, calcilutite-
calcarenite, dolomitic in
part, phosphatic, clayey,
poor-good porosity and
permeability—Dolomite;
gray-yellow gray-light
brown, microcrystalline-
fine crystalline,
phosphatic, moderate-good
induration, poor-fair
porosity and permeability—
Clay; gray-green-buff,
calcareous-dolomitic, no
visible porosity, 1

phosphatic.
456'-686' Tampa'Fm. Limstone; light gray-buff,
(Early Miocene) microcrystalline~fine

crystalline, moderate-good
induration, calcilutite-
calcarenite, sandy in part,
phosphatic, often clayey
and silty, generally poor
porosity and permeability,
many pelecypod and
gastropod molds—Clay;
buff-gray, gray green, no-
poor porosity and
permeability, calcareous.

686'-955' Suwannee Fm. Limestone; buff-light gray,
(Oligocene) microcrystalline~fine

crystalline, moderate
induration, calcilutite—
predominantly calcarenite,
abundant foraminiferas:
Dictyoconus cookei,
echinoids, millioloidal,
pelecypod and gastropod
molds and casts, generally
fair-good porosity and
permeability—Dolomite;
905'-945"', yellowish brown,
cryptocrystalline-very fine
crystalline, dense, some
fractures, poor porosity
and permeability.




955'-1255' Ocala Group Limestone; cream-buff-
(Late Eocene) _ light gray green,

predominantly very fine-
fine grained calcarenite,
moderate-good induration,
clayey and silty in part,
poor-good porosity, poor-
fair permeability, in part
dolomitic, pelecypod and
gastropod fragments and
molds, foraminifera:
Lepidocyclina—Dolomite;
near bottom of section,
gray brown-yellow brown,
cryptocrystalline-very fine
crystalline, dense, some
fractures, poor
intercrystalline porosity,
fair fracture porosity and

permeability.
1255'-1700' TD Avon Park Fm. Dolomite; yellow brown-
(Middle Eocene) dark brown,

microcrystalline-sucrosic,
often highly fractured,
carbonaceous and clayey
zones, good induration,
tight-fair intercrystalline
porosity, good fracture
porosity and permeability—
Limestone; cream=-tan,
microcrystalline-fine
grained, micrite-
calcarenite, often chalky,
highly fossiliferous, poor—
good induration, fair
porosity and permeability.

The unconsolidated and moderately consolidated quartz sands, sandstone,
shell and phosphatic materials of Holocene, Pleistocene, Pliocene and Middle
Miocene age extend to a depth of 64' LSD. These materials include the
Undifferentiated Surficial Deposits, Caloosahatchee Marl, Tamiami Formation, and
about 8' of the Upper Hawthorn Formation. The Undifferentiated Surficial Deposits
are underlain unconformably by the Caloosahatchee Marl which in turn is underlain
by the Tamiami Formation (Fig. 1).

The Hawthorn Formation of Middle Miocene age unconformably underlies
the Tamiami Formation. The upper part of the formation consists principally of
beds of sandy, phosphatic limestone, dolomite, and chalky to granular phosphatic
marl and clay. The lower part of the Hawthorn Formation is 2 more dolomitic and
crystalline limestone. The contact between the Hawthorn Formation and the Tampa
Formation is an erosional unconformity. The Tampa Formation, encountered at 465’
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below LSD, consists of white, pale orange, light gray, silicified, calcarentic, and
calcilutitic limestone with intermittent clay layers and phosphatic sand. Vertical
and horizontal fractures were described in the clay and calcarenite core samples
between 575' and 609' below LSD. Brecciated calcarenite (with calcite granules) was
also noted near the bottom of the Tampa Formation. The Suwannee Formation,
Oligocene in age, lies unconformably below the Tampa Formation and was
encountered at 686' below LSD. The formation is composed of a white, very light to
yellowish gray, pale orange calcarenitic limestone. Intermittent layers and seams of
calcarenite and often fractured dolomite were described between 905' and 946'
below LSD. A layer of calcareous clay, interbedded with calcite and dolomite
appears to be the uncomformable contact between the bottom of the Suwannee
Formation and the top of the Crystal River Formation (Ocala Group). The top of the
Ocala Group was encountered about 955' below LSD. The Ocala Group consists of
three formations (Crystal River, Williston and Inglis). These formations are
conformable and will not be differentiated in this report. The Ocala Group is
composed of a chalky, soft, calcilutitic and fossiliferous calcarenite. Light brown,
grayish brown, moderate yellowish brown dolomite and calcareous clay layers and
seams were described near the base of the Ocala Group. The unconformity at the
bottom of the Ocala Group and the top of the Avon Park was determined to be about
1255' below LSD. The Avon Park Formation varies between soft to hard calcarenite
and light brown to dark brown crystalline dolomite. Between 1420' and 1700' below
LSD the calcarenite and dolomite are often cavernous and fractured, providing an

injection zone for brackish water from the reverse osmosis water treatment plant in
Englewood (Fig. 1).

The Lake City Formation of Middle Eocene Age, consisting primarily of
limestone, dolomite and varying amounts of evaporites, was not encountered at the
TR3-3 wellsite. :

v, HYDROGEOLOGY AND WATER QUALITY

The hydrogeologic framework underlying the TR3-3 wellsite consists of
the following units: Surficial Aquifer, two intermediate aquifers (Upper Hawthorn
and Lower Hawthorn Aquifers) and confining beds, Floridan Aquifer and the lower
confining bed or base of the Floridan Aquifer. The aquifers and confining beds
consist of sedimentary and surficial deposits whose lithology and structure control
the occurrence and movement of groundwater (Fig. 1).

The sequence of ground-water levels from shallowest to deepest includes
the water table in the Surficial Aquifer and the potentiometric surfaces of the
Upper Hawthorn, Lower Hawthorn, and Floridan Aquifers. '

. The Surficial Aquifer lies between land surface and 35' below LSD (29.2'
below MSL). This includes all material above the Tamiami Formation, which
consists of Undifferentiated Surficial Deposits and the Caloosahatchee Marl (Fig.
1). The Surficial Aquifer, composed primarily of unconsolidated quartz and
phosphatic sand, appears to be unconfined. These deposits demonstrate fair to good
porosity and permeability, Permeable units near the top of the Tamiami Formation
are probably hydraulically connected to the Surficial Aquifer. They are comprised
mainly of quartz sand, sandstone, phosphatic sand and shell fragments which are
unconsolidated to poorly consolidated.
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The water level in the Surficial Aquifer was 3.95' below LSD (1.85' above
MSL) as recorded in the Water Table Monitor. Fluid conductivity, following well
construction, was 6,050 Umhos. Chloride and sulfate values were 2000 mg/1 and 187
mg/l respectively, The poor water quality is apparently due to the wellsite's close
proximity to a salt/brackish water inlet and its low elevation of 5.8' above MSL.

The confining bed (Fig. 1) between the Surficial Aquifer and the Upper
Hawthorn, the Tamiami-Upper Hawthorn Confining Unit, is composed of gray to
green gumbo, sandy and slightly calcareous clay. Interbedded with this clay are beds
of clayey sandstone and calcarenite, none of which produce significant amounts of
water. The Tamiami~Upper Hawthorn Confining Unit retards vertical movement of
water between the Surficial Aquifer and the Upper Hawthorn Aquifer. This
confining unit is about 116.5' thick at the TR 3-3 wellsite and extends from 35' to
151.5' below LSD (29.2'-145.7' below LSD). The water level averaged about 3.2'
below LSD while coring the lower 56.5' of this confining unit (95'-151.5' below
LSD). Footage above 95' was mud rotary drilled and no water levels were taken.
The conductivity of the-water during coring of this confining unit ranged from 1530~
2300 Umhos. At 109' below LSD chlorides were 347 mg/1 while sulfates were 113
mg/l. At 139' below LSD the chlorides had doubled while sulfates did not
significantly change.

The uppermost Intermediate Aquifer is referred to as the "Tamiami-

Upper Hawthorn Aquifer" by Wolansky (1983) in the USGS Water-Resources
Investigations Report 82-4089, while H. Sutcliffe, Jr. (1975) breaks the Tamiami and
Upper Hawthorn into two (2) separate aquifers in the FBG Report of Investigations
#78-Appraisal of the Water Resources of Charlotte County, Florida. At the TR 3-3
wellsite there does appear to be a minor, but not a clearly defined aquifer within the
Tamijami Formation. Most of the Tamiami and the top of the Upper Hawthorn
Formation can be considered a confining unit at this wellsite. In this memorandum
the first Intermediate Aquifer will be referred to as the Upper Hawthorn Aquifer.

The Upper Hawthorn Aquifer is predominantly composed of dolomite
with lesser amounts of limestone. Both contain significant amounts of phosphate
and clay. These deposits demonstrated generally poor to occasionally good porosity
and permeability, although there were some solutional channels up to 3/8" in
diameter in the lower 20 feet of this aquifer. This Upper Hawthorn Aquifer extends
from approximately 151.5" to 255' below LSD (145.7'-249.2' below MSL). The water
level throughout this aquifer averaged about 7.5' above LSD (13.3' above MSL).
While coring this aquifer the conductivity of the water ranged from 1050 Umbhos at
154' below LSD to 1250 Umhos at 244' below LSD. Upon penetrating the Upper
Hawthorn Aquifer from the above confining unit, the water's conductivity dropped
from 2300 Umhos at 149' to 1050 Umhos at 154' below LSD. The chlorides at 234'
below LSD were 303 mg/l. Sulfates were 4.8 mg/l at 154' below LSD and remained
very low throughout the Upper Hawthorn Aquifer. Total dissolved solids (TDS) were
677 mg/1 at 154' below LSD.

Following the completion of the Dual Zone Intermediate Monitor, water

level and water quality measurements were recorded. A screened interval (155'-175'
below LSD) monitors the Upper Hawthorn Aquifer. A water level 7.7' above LSD
(13.5 above LSD) was recorded for this interval. Fluid conductivity was 8500
Umhos. The chloride and sulfate values were 2875 mg/l and 163 mg/1 respectively.
These values greatly exceed the results of water samples retrieved during coring
operations. Contamination resulting from drilling operations may explain these high
values. :
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The confining bed between the two intermediate aquifers (Upper and

Lower Hawthorn Aquifers) will be referred to as the Middle Hawthorn Confining
Unit (Fig. 1). This confining unit is composed of gray to grayish-green clay with
dolomite and limestone, both of which are clayey and phosphatic. These deposits
demonstrated poor to no visible porosity and very poor permeability. This confining
unit extends from 255' to 306' below LSD (249.2'-300.2' below MSL). The water level
during the coring of this bed remained steady at 8.6' above LSD (14.4' above MSL).
The conductivity of the water in this confining unit ranged from 1720 Umhos at 254"
to 2280 Umhos at 294' below LSD. Chlorides ranged from 440 mg/l to 600 mg/l
while sulfates ranged from 49 to 110 mg/l through the same interval.

The second Intermediate Aquifer is referred to as the Lower Hawthorn-
Upper Tampa Aquifer by Wolansky (1983). This author could find no significant
zones of permeability within the entire Tampa Formation, therefore the second
Intermediate Aquifer will be referred to as the Lower Hawthorn Aquifer in this
memorandum. '

The Lower Hawthorn Aquifer is composed of limestone and dolomite,
both of which contain significant amounts of phosphatic sand and clay. The
limestone exhibited an abundance of moldic porosity, as high as 25%, while the
dolomite (lower third of the aquifer) exhibited fracture as well as moldic porosity up
to 20%. This aquifer extends from about 306' to 449' below LSD (300.2'443.2' below
MSL). At 309" below LSD the water level had risen to 10.9' above LSD. At the base
of the aquifer (449' below LSD) the water level was measured at 13.3' above LSD,
while the highest level of 14.75' above LSD was recorded at 404' below LSD. The
conductivity of the water within this aquifer ranged from 3280 Umhos at 309' to
3800 Umhos at 449' below LSD while chlorides ranged from 800-1040 mg/l and
sulfates ranged from 210-300 mg/1 through the same interval.

The screened interval (370'-410' below LSD) in the Dual Zone
Intermediate Monitor is located in the Lower Hawthorn Aquifer. A water level of

14.7" above LSD (19.5' above MSL) was recorded. Specific conductivity of a water
sample retrieved from the 370'-410' interval was 3325 Umhos. The chloride and
sulfate values were 940 mg/l and 70 mg/l respectively. These values were
comparable to water samples retrieved during coring operations.

The confining bed between the Lower Hawthorn Aquifer and the Floridan

Aquifer is referred to as the Tampa Confining Unit (Fig. 1). The confining unit is
237" thick (449'-686' below LSD) at the TR3-3 wellsite. The Tampa Confining Unit
includes the entire Tampa Formation and the lower 6' of the Hawthorn Formation.
The Tampa Confining Unit is composed of clayey, shaley, silty, calcarenitic and
calcilutitic material which is semi~permeable to permeable. Upward migration of
water, poor in quality, is impeded by the composition of the rock material and the
thickness of this confiner.

Water levels remained fairly steady between 449' and 686' below LSD
(443.2'-681.2 MSL), but averaged two to three feet less than in the Lower Hawthorn
Aquifer. Water levels with a high of 12.60' above LSD and a low of 10.50' above LSD
were recorded within the Tampa Confining Unit. Conductivity of water usually
ranged between 3250 Umhos and 3850 Umhos, with two exceptions of 4450 Umhos
and 4100 Umhos at 509' and 519' below LSD respectively. Chlorides ranged from
slightly less than 750 mg/l to less than 900 mg/l according to field tests of water
samples (449'-686' below LSD). .
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The Floridan Aquifer contact is located at the top of the Suwannee
Formation (686' below LSD). The Floridan Aquifer extends from 686' to 1700' below
LSD (depth of Deep Dual Zoned RO Injection Monitor) at the TR3-3 wellsite.

The Suwannee, Crystal River, Williston, Inglis and Avon Park Formations
compose the Floridan Aquifer at TR3-3. This aquifer is composed of varying
thicknesses of limestone (calcarenite, calcilutite) and brown to black crystalline
dolomite. The dolomite is probably vertically and horizontally fractured. From a
depth of 720'-900' below LSD the rock material as described from core descriptions
and caliper interpretations is usually poor to moderately indurated. The calcarenite
in this section is average in porosity, but usually poor in permeability. The RO
Injection Well in Englewood confirmed this fact when packer tests indicated little
production between 450' and 1050' below LSD and low pfrmeability between 630'-
930' below LSD. Average permeabilities were 5.42 x 10" ft/d. Most of the Lower
Suwannee Formation and the Ocala Group exhibit confining characteristics. Vertical
and horizontal permeabilities were determined from cores and straddle packer
tests. Vertical permeabilities of cores ranged from .00567 to 1.13386 ft/d.
Horizontal permeabilities are the result of lenses of permeable fossiliferous

limestone interbedded with the dense, soft, chalkey limestone (calcarenite) confining
units.

Water quality changes during coring operations were fairly rapid in the
Upper Floridan Aquifer. Fluid conductivity (689'-924' below LSD) ranged between
3800 Umhos and 43,500 Umhos. The range for chlorides was from 1040 mg/l to
17,000 mg/l while sulfates increased from 300 mg/l to 2570' mg/l within this
interval. Water quality changed from 28,000 Umhos at 680' below LSD to 39,500
Umhos at 720' below LSD as recorded from thief samples during flowing conditions.
Fluid conductivity and temperature increases were also noted on the geophysical
logs completed within the 40 ft. interval (680'~-720' below LSD). The above data does

indicate a thin production zone at the top of the Suwannee Permeable Zone (Fig.
1)-

. Following the completion of the Upper Floridan Monitor (open hole
interval from 680'-910' below LSD), fluid conductivity ranged from 17,250 Umbhos at
680" below LSD to 43,200 Umhos at 900' below LSD. Chlorides ranged from 6375
mg/l to 19000 mg/l for these respective depths. Sulfates ranged from 723 mg/l to
2589 mg/1 for the 680' and 900' depths.

During coring operations in the Suwannee Formation (prior to the
construction of the Upper Floridan Monitor), water levels declined with depth.
Increasing water density due to higher salinity and a general lack of productivity
grobably explains the steady decline in water levels throughout most of the

uwannee Formation.

Higher water levels recorded near the top of the Floridan Aquifer at
TR3-3 do indicate some increased productivity in the interval 680'-720' below LSD.
Water levels increased from +12.95' at 689' to +17.7' above LSD at 694' below LSD
and dropped to a level of 12.8' above LSD at 749' below LSD. The lowest water level
of +1.90' was recorded at 909' below LSD. The increase in water level appears to
correlate with lithologic change from calcarenite to dolomite, some of which is
fractured (909'-924' below LSD).

Following the completion of the Upper Floridan Monitor (open interval
680-910' below LSD), the water level was 12.1' above LSD.
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The interval between 305' and 946' below LSD, as described in the drill
cuttings and correlated with geophysical logs, indicate mostly dolomite ranging from
low to high (fractured) permeability. Geophysical logs indicated a zone of high
porosity and low density between 909'-913' below LSD. Between 913'-918' below
LSD, alternating seams of dolomite and calcarenite were described. Some fractured
dolomite appears to continue to a depth of 946' below LSD. A production zone

interval (905'-946' below LSD) lies at the bottom of the Suwannee Permeable Zone
(Fig. 1).

The calcarenite, calcilutite and calcareous clay interval (946'-1051'

below LSD) appears to be a semi-confining unit with low productivity. This is the
upper part of the Ocala Confining Unit (Fig. 1).

A screened interval (1080'-1120' below LSD) monitors the Ocala
Confining Unit in the Deeép Dual Zonéd RO Injection Monitor. Water level within
this interval was measured at 4.2 above 10.0" above ). Fluid conductivity
for a water sample collected from the 1080'-1120" interval was 47,000 Umhos. A pH
value of 7.5 was recorded for this sample.

Alternating layers of limestone, calcarenite and calcareous silty clay
comprise the Ocala Group between 1120'-1245' below LSD. The lower Ocala Group
and the top of the Avon Park Formation (1245'-1265' below LSD) is massive and
dolomitic. Except for some minor dolomite layers, much of the upper Avon Park
Formation (1265'-1425' below LSD) is calcarenite. The above interval (1120'-1425'
below LSD) does not appear to be very productive. As a unit, it appears to be semi-
confining and is in the lower part of the Ocala Confining Unit (Fig. 1). The
transmissive interval (1425'-1700' below LSD) is composed of calcarenite and hard
brown, crystalline dolomite which is often cavernous and fractured. This is called
the Avon Park Highly Permeable Zone (Fig. 1). A flow log indicated a substantial
increase in the flow rate between 1425'-1500' below LSD. Flow rates below this
interval (1500'-1700' below LSD) appear to decrease due to large diameter cavities
and the fractured nature of the dolomite.

Water is probably moving vertically as well as horizontally through this
interval in the Avon Park Formation (1500'-1700' below LSD).

The Déep Dual Zonéed RO Injection Monitor includes a lower screened
interval (1602'-1652' below LSD). A water level of 0.15' below LSD (5.65' above
MSL) was recorded for this interval. High density waters due to the high TDS and
horizontal movement of water through this interval in the Avon Park Formation are
reasons for the low water levels. Fluid conductivity for a water sample collected
from this interval was 53,000 Umhos. A pH value of 7.46 was recorded for this
sample. : A

V. WELL DESIGN AND CONSTRUCTION

Four monitor wells were constructed at the TR3-3 wellsite. The Deep
Dial Zoned RO Injéction Moiitor was completed into the Ocala Group and Avon
Park Formation. Two intervals (1602'-1652' and 1080'-1120' below LSD) will be
monitored in this well. The second well is called the Upper Floridan Monitor and
was completed into the Suwannee Formation. An open hole interval exists between
680'-900' below LSD. A Dual Zoné Intérmediate Monitor was completed into the
Hawthorn Formation. This well monitors two intervals (155'-175' and 370'~410' below

LSD). A Water Table Monitor was completed into the Undifferentiated Sand
Deposits and monitors an interval from 10'-30' below LSD. : .
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The construction of the Deep Dual Zoned RO Injection Monitor
commenced by mud rotary drilling a 22" nominal borehole to 115' below LSD. A 16"
steel casing was set and cement grouted to the surface (LSD-115' below LSD). The
driller converted to reverse air drilling techniques and drilled a 14" nominal borehole
(115'-1070' below LSD). An 8" PVC casing was set between LSD and 1050' below
LSD. This 8" PVC casing ruptured during the cement grouting phase of
construction. The driller was able to retrieve the 8" PVC casing between LSD and
580' below LSD. The 8" PVC casing which remained in the borehole was cement
grouted between 580' and 1070' below LSD. Upon completion of cement grouting, 6"
PVC casing was set (40'-900' below LSD). It was then necessary to couple 40' of 8"
PVC between land surface and 40' below LSD for recorder box requirements. The 6"
and 8" PVC casings were cement grouted to land surface from a depth of 1070' below
LSD. A 6" nominal borehole was drilled through cement grout (900'-1070' below
LSD) and then through limestone and dolomite to a depth of 1700' below LSD using
reverse air techniques. A 4" PVC monitor tube (LSD-38') and 2" PVC monitor tube
(38'-1602' below LSD) was coupled to 50' (1602'-1652' below LSD) of 2" PVC
wellscreen (.030" slot). A sediment trap, using 1 foot of 2" PVC casing (1652'-1653"
below LSD), was attached to the bottom of the screened interval. The borehole and
screened interval was gravel packed (1573'-1700' below LSD) with 1/4" diameter
silica gravel. The top twenty-eight feet (1545'-1573' below LSD) was packed with 6-
20 type silica sand. The borehole (1121'-1545' below LSD) was then grouted with
cement. It was determined that 40' of 1 1/4" PVC wellscreen (.030" slot), extending
from (1080'-1120' below LSD), would be appropriate for the 6" borehole diameter and
6" PVC casing. An one (1') sediment trap of 1 1/4" PVC casing, 40' of 1 1/4" PVC
wellscreen was coupled onto 1080' of 1 1/4" PVC tube which extends from land
surface to 1080' below LSD. The screened interval was gravel packed with 1/4"
diameter silica gravel from (1080'-1121' below LSD). The top thirty-five feet (1045'-
1080' below LSD) was packed with 6~20 type silica sand. The borehole (1030'-1045'
below LSD) was then cement grouted. The 6" PVC casing was filled with 'builders'
silica sand for monitor tube stability from (1030' to 42' below LSD). A cement grout
cap extends from (42'40' below LSD). The 8" PVC casing from 40' below LSD to
land surface was filled with ‘builders' silica sand. Due to high potentiometric
surface levels, it was decided the 8" PVC casing, the 4" and 1 1/4" PVC monitor

tubes would require 8' extensions. The water level recorder box will be set about 8'
above LSD. (See Well Design).

The Upper Floridan Monitor was constructed primarily for aquifer testing
and as a monitor for the Upper Floridan Aquifer. A 22" nominal borehole was drilled
to a depth of 120' below LSD, using mud rotary drilling techniques. A 14" steel
casing was then set and cement grouted to the surface (LSD-120"). A 12" nominal
borehole was then drilled (120'-680' below LSD) using mud rotary drilling
techniques. A £." PVC casing was then set and cement grouted to the surface (LSD-
680'). This will effectively isolate the Upper and Lower Hawthorn Aquifers. A 6"
nominal borehole was then drilled, using reverse air drilling techniques (680'-900'
below LSD). This interval will be pumped or allowed to flow for a period of about
one week for aquifer testing. (See Well Design). Final construction specifications
will be added to the well design following aquifer testing.

The construction of the Dual Zoné Intermediaté Moinitor commenced by
drilling a 22" nominal borehole, using mud rotary drilling techniques, to a depth of
120' below LSD. Next, a 16" steel casing was set and cement grouted to land surface
(LSD-120"). This effectively isolated the Surficial Aquifer. From a depth of 120'
below LSD a 13" nominal borehole was drilled to 411' below LSD, using reverse air
drilling techniques. Forty (40') of 4" PVC wellscreen (.030" slot), extending from a
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depth of 410' to 370' below LSD, was coupled to a 4" PVC monitor tube (LSD-370').
A sediment trap, using 1 foot of 4" PVC casing (410~411' below LSD), was attached
to the bottom of the screened interval. The well's annulus and screened interval
were sand packed with 6-20 type silica sand (355'-411' below LSD). The borehole was
then cement grouted from (355'-176' below LSD). Twenty.(20') of 4" PVC wellscreen
(0.10" slot), extending from a depth of 175' to 155' below LSD, was coupled to 155' of
4" PVC monitor tube (LSD-155'). A sediment trap, using 1 foot of 4" PVC casing
(175-176' below LSD), was attached to the bottom of the screened interval. The
well's annulus and screened interval was then sand packed (150'-176' below LSD) with
6-20 type silica sand. The remainder of a well's annulus (LSD-150") was cement
grouted. Due to high potentiometric levels in the Lower and Upper Hawthorn
Aquifer, the 16" steel casing and the two 4" PVC monitor tubes were extended to
about 22.4' above LSD. The water level recorder box will be set at about 22.4' ahove
LSD. Two (2") diameter lengths of PVC with 2" PVC valves tap the 4" monitor tubes
through the 16" steel casing for water sampling. (See Well Design).

The construction of the Water Table Monitor was initiated by drilling a
12" nominal borehole, using mud rotary drilling techniques, to a depth near the base
of the Caloosahatchee Marl (LSD-31'). A 6" PVC wellscreen (0.10" slot), extending
from (10'-30' below LSD), was coupled to a 6" PVC casing (+3.5'-10' below LSD)., A
sediment trap using 1 foot of 6" PVC casing (30'-31' below L.SD) was attached to the
bottom of screened interval. The well's annulus and screened interval (5'-31' below
LSD) was sand packed with 6-20 type silica sand. The remainder of the well's
annulus (LSD-5') was cement grouted. Ten (10") PVC casing was then set in the
cement grout 3' below ground level and extends to 3.5' above LSD (See Well Design).

Upon completion of these four monitor wells, the intervals to be
monitored were developed to insure proper operation.

VI, AQUIFER CHARACTERISTICS AND TESTS

Presently, no aquifer tests have been completed at the TR3-3 wellsite.
.The USGS will conduct them at a future date. Prior to drilling the TR3-3 monitor
wells, aquifer tests were conducted at the Englewood Wellfield on the Surficial and
Floridan Aquifers to determine aquifer characteristics which were important in the
designing of the Englewosd RO Injection Well.

Yields of wells tapping the Surficial Aquifer average about 30 gpm and
range from 10 gpm to 750 gpm according to Richard M. Wolansky (1983) in the USGS
Water Resources Investigations Report 82-4089. The same publication lists the
following Surficial Aquifer characteristics: ‘

Surficial Aquifer Average _ Rangé
Specific Capacity (gpm/ft.) 10 3-60
Vertical Hydraulic Conductivity (ft/d) 2 1.5-15
Horizontal Hydra\klic Conductivty (ft/d) 17 7-133
Transmissivity (£t“/d) 1300 500-10,000
Storage Coefficient (unitless) 0.2 0.05-0.25
Yield of Wells (gpm) 30 10-750

Aquifer testing at the Englewood wellfield indicated transmissivity to be 7800 ftz/d,
storage coefficient 5x107°, and specific capacity to be 22 gpm/ft in the Surficial
Aquifer.
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Two test wells drilled into the Tamiami-Upper Hawthorn_Confining Unit at the
Engle -3°d wellfield indicated transmissivity to be 3800 ftz/d, storage coefficient
1.7x10 © and the leakage coefficient to be 2.4x10™" ft/d (Wolansky (1985) Water
Resources Investigations Report 84-4044). T ft.

Wolansky, in the USGS Report 82-4089, gives the following aquifer characteristics for
the Upper and Lower Hawthorn Aquifers and the Floridan Aquifer:

Upper Hawthorn Aquifer Average Range
Specific Capacity (gpm/ft) 10 3-15
Vertical Hydraulic Conductivity (ft/d) 1 .5-1.5
Horizontal Hydravihc Conductivity (ft/d) 23 4-30
Transmissivity (ft“/d) 2600 500-3500
Storage Coefficient (unitless) 1x10 _g.SxIO -
Leakage Coefficient (ft/d/ft) 1.3x1072 (1x10"°-1x107%)
Yields of Wells (gpm) 75 20-250
Lower Hawthori Aguifer Averige Range
Specific Capacity (gpm/ft) 10 3-30
Horizontal Hydraulic Conductivity (ft/d) 10 2-40
Transmissivity (ft/“/d) 2600 5,000~10,000
Storage Coefficient (unitless) leo_‘z (. 5-3x10:z) :
Leakage Coefficient (ft/d/ft.) 5x10 (.5-5x107°)
Yields of Wells (gpm) 150 20-500
Floridan' A Averags Raiige
Specific Capacity (gpm/ft) 350 250-1000
Vertical Hydraulic Conductivity (ft/d) 1 0.1-10
Horizontal Hydraulic Conductivity (ft/d) 75 60-300
Transmissivity (ft/d) 1.3x10° (1x109-5x10°)
Storage Coefficient (unitless) l.3x10:2 (1.1-1.7x10:2)
Leakage Coefficient (ft/d/ft) 5x10 (1-10x10 )
Yields of Wells (gpm) 2000 500~5000

Results of aquifer testmg completed on the RO

summarized below:

Injéét‘ioh'“Wéll in Englewood are

and yield brine water readily.

Interval Tested Transmissivity Storage
(£t) (gpd/ft) Coefficient
450 - 700 7,600 6.2 x 1073
450 - 850 34,265 6.96 x 107
450 - 1600 310,000 3.6 x 1076
1040 - 1800 588,000 7.0 x 107
From thé above hgures theé lower m]ecfxon zone ‘1040 =1800 below Es D, 55 ould &CCQPE .'
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Aquifer testing has not been initiated at TR3-3. A separate report will be written upon
completion of aquifer tests by the USGS.

There will be at least one (1) and possibly two (2) aquifer tests conducted
at the TR3-3 wellsite. Initially, the Upper Floridan Monitor will be allowed to flow
freely for a period of approximately one (1) week. A pressure transducer will be placed
on the Deep RO Injection Monitor Well to determine how the confining and semi-
confining units in the Ocala Group and Avon Park Formation react in response to the
flowing conditions exhibited in the Upper Floridan Monitor (open hole 686' - 900' below
LSD). A pressure transducer will also be placed on the Dual Zone Intermediate Monitor
to measure hydrostatic head in the Upper and Lower Hawthorn Aquifers. It is expected
that hydrological parameters for the Intermediate and Floridan confining units and
production zones can be retrieved by allowing the Upper Floridan Monitor to flow. Also,
these techniques will permit estimation of the vertical hydraulic conductivity of the
Ocala Group semi-confining bed that separates the Suwannee from the Avon Park
injection zone.

If the data retrieved in this manner is not sufficient or is inconclusive, a
pump test will be initiated. At this time it is expected that the duration of pumping will
be at least ten (10) hours and the discharge from the Upper Floridan Monitor's open hole
interval (686' - 910' below LSD) will be at a rate of about 1000 gal/min. Drawdown and
recovery will be measured during the aquifer test in the Upper Floridan Monitor well, the
RO Injection Monitor, the Dual Zone Intermediate Monitor, and the Water Table
Monitor. :

It is hoped that aquifer, confining, semi-confining, and well hydrological
characteristics in the form of transmissivity, storage and leakage coefficients, specific
capacity, horizontal and vertical hydraulic conductivities and yield can be retrieved
either by natural flowing conditions or the pump test. The USGS or District's wireline
flowmeter will be used during the aquifer tests to determine flow characteristics in the
Upper Floridan Monitor. (Note: pumping limits may be imposed if Oyster Creek is silted
by aquifer testing).

VII. GEOPHYSICAL LOGGING

Suites of geophysical logs were completed in the (LSD-1070') and (1065'-
1700' below LSD) intervals during and following the construction of the Deep Dual
Zone RO Injection Well. A partial suite (caliper, flowmeter) was completed
following the construction of the Deep Floridan Monitor. These logs were utilized in -
correlating subsurface conditions with core samples and drill cuttings. Formation
contacts and geologic units, location and hydraulic characteristics of - the
transmissive and confining zones were also identified by correlating core samples
and drill cuttings with geophysical logs. Water quality and temperatures at selected
depths were determined from thief samples, fluid conductivity, and temperature
logs. Design and construction specifications for the four monitor wells at the TR3-3
wellsite were determined after evaluation and interpretation of the composite logs.

The caliper log identified the lithologic character of soft, poorly
consolidated zones in the Hawthorn Formation (308'-392' below.LSD) and the
Suwannee Formation (776'-890' below LSD). The caliper log also identified harder,
fractured dolomite units in the Upper Hawthorn Formation (158'-304' below LSD),
the Lower Suwannee Formation (910'-946' below LSD) and from (1440'-1700' below
LSD) in the Avon Park Formation..
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The gamma ray, and electric logs (spontaneous potential, single point
resistivity, 16" short normal, 64" long normal, and focused resistivity) were utilized
in collecting lithologic and stratigraphic information and to identify permeable
zones associated with secondary or fracture porosity. Formation contacts,
correlated with core samples and drill cuttings, were selected at a 35' depth for the
Tamiami Formation, a 56' depth for the top of the Hawthorn Formation, a 456' depth
for the top of the Tampa Formation, 686' for the Suwannee Formation contact, and a
contact between 1255' and 1266' for the top of the Avon Park Formation. The
Neutron and gamma gamma logs were useful in identifying zones of high and low
porosity and densities within the confining units and aquifers encountered at the
TR3-3 wellsite. The temperature and flow results helped identify water producing
zones by temperature and flow increases indicated on the logs. Fluid conductivity,
in correlation with the temperature log, indicated changes in water quality in the
(80'-100") (300'-340", (680'-820') and (1340'-1420") depth intervals. The flow log
indicated a zone of flow within the 1400'-1500' below LSD interval.

A composite of geophysical logs was assembled and correlated with the
lithology described at the TR3-3 wellsite. Qualitative and quantitative data was
retrieved from these logs.

Outside Sources Used

H. Sutcliffe, 1975; Appraisal of the Water Resources of Charlotte County,
Florida, F.B.G. Report of Investigations No. 78, Tallahassee, Florida.

Richard M. Wolansky, 1983; Hydrogéology of Sarasota ~ Poit Charlotte Aies
Florida, U.S. Geological Survey, Water-Resources Investigations Report 82-4089,
Tallahassee, Florida. .

Post, Buckley, Schuh & Jernigan, 1982; Engineering Report, Test of Floridan
Aquifer, the Plantation, Sarasota County, Florida; Miami, Florida.

. CH2M Hill, DER, USGS, Schlumberger, Southwest Florida Water Management
District, 1985-86, Hydrogeological, geophysical data collected during and following
the drilling of the Englewood RO Injection Well, Sarasota County, Florida.

Wolansky, R. M., and Corral, M. A., Jr., 1985; Aquifer Tests in West-Central

Florida, 1952-76, U.S Geological Survey, Water-Resources Investigation Report 84~
4044, Tallahassee, Florida.

CH2M Hill, June, 1986; Reésults ‘of tlie Reverse Osmosis In
Investigation for the Eigléwood Water District, Tampa, Florida.

jection  Well
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HYDROGEOLOGY - TR 3-3
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FIGURE 1: HYDROSTRATIGRAPHY AND GEOLOGY AT TR 3-3
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LITHOLOGIC WELL LOG PRINTOUT SOURCE - FGS

WELL NUMBER: W- 15683 COUNTY -  CHARLOTT
TOTAL DEPTH: 01700 FT. LOCATION: T.41S R.20E S.08DA
167 SAMPLES FROM 96 TO 924 FT. LAT = N 26D 55M 31
LON = W 82D 19M 48

COMPLETION DATE - 04/23/84 ELEVATION - 006 FT

OTHER TYPES OF LOGS AVAILABLE - NONE
OWNER/DRILLER: SWFWMD, ROMP CORE TR-3-3 (LEMON BAY), DRILLER: LLOYD JOHNSON WITH CME-75

WORKED BY: WORKED BY JIM CLAYTON, CORED 2-6-84 TO 4-23-84, GOOD QUALITY CORE
SAMPLES

AVERAGE CORE RECOVERY 90%

ENTERED BY TOM SEAL (FGS) 1-11-91

CUTTINGS WERE KEPT TO DETERMINE FORMATION TOPS ABOVE CORE

CUTTINGS ARE NOT DESCRIBED IN DETAIL IN THIS CORE DESCRIPTION

0. - 15. TERRACE SANDS
15. = 35.  CALOOSAHATCHEE FM.
35. - 56. TAMIAMI FM.

56. - 686. HAWTHORN GROUP
56. - 144. PEACE RIVER FM.
144. - 686. ARCADIA FM.
456. - 686. TAMPA MEMBER OF ARCADIA FM.
686. - 955.  SUWANNEE LIMESTONE
955. - 1255. OCALA GROUP
1255. - . AVON PARK FM.

0o - 4.5 SAND; MODERATE GRAY; UNCONSOLIDATED;
ACCESSORY MINERALS: PHOSPHATIC SAND- ¥%;
FOSSILS: ORGANICS;

4.5-  13.5 SAND; TAN; UNCONSOLIDATED;
ACCESSORY MINERALS: PHOSPHATIC SAND-%;

13.5- 19  SAND; TAN; UNCONSOLIDATED;
FOSSILS: FOSSIL FRAGMENTS;

19 - 26.5 SAND; ; UNCONSOLIDATED;
ACCESSORY MINERALS: PHOSPHATIC SAND-02%;

26.5- 31.5 SAND; ; UNCONSOLIDATED;
ACCESSORY MINERALS: PHOSPHATIC SAND-02%;
FOSSILS: ORGANICS;

31.5-  36.5 SAND; ; UNCONSOLIDATED;
ACCESSORY MINERALS: PHOSPHATIC SAND-02%;
FOSSILS: FOSSIL FRAGMENTS;



M- 15563 CONTINUED PAGE - &

35.5. 46.5 SAMD; ; WODERATE TmOLURATION:
CEMEWT TYFECS): FPARRY CALCITE CEMENT;
ACCESEORT MIMERAEE: PHOSPHATIE SAND-DX;
PUSSILE: FOSEIL FRADMENTS;

46.5- 515 SaMb; ; POGR TROURATION;
CEMENT TYPELS): SMARET CALCITE CEMEMT:
ACCESSORT WINERALS: PHOSPHATIC SKl-S0X;
FOERSTLS: FRESIL FRAGHENTS:

B1.5-  56.5 RE ARWE

40X SANDSTONE AS ABOUVE; SiF% PHUSFHATIC SAMG; 20X SHELL FRAGMEMTS, TOR OF FEACE RIVER
FORMATICM AT S&T

3= G61.5 SARDSTONME: : MODERATE [HCARSATI1OH;
CEMENT TYPE{5]: SRARRY CALCIYE (EMENT;
MCESSIRY HINERALS: PHOSPRATIC SAND-053:
FOSSILS: FORSIL FRAGMENTES)

#1.3- &6, A5 ABME
ABNE IMTERYAL 15 A SILT-RICH HAEL IN PART MARL IS VERY CRLCARFURS; CALDCSAHATCHEE MARL
“!

&6.5-  S1.%F AS ABDVE

B1.5-  56.5 A3 ABIVE
TRACE OF MuoWITIC LIMEATOME

84.5. 1.5 LIKESTONE; ;
MCIERATE ] MOURAT GO

CEMENT TYPECS): CALEILUTITE HATRIX, DOLOWITE CEMENT:

AAEFEORY MIMERALS: PHOSPHATIC 3AMD- X, DOLOMETE- X, ompiy Saad-X:

B0 COLOFR DESCRIPTION GIWEN FOR 4.5 - 71,5 [MTERWAL

P1.5- 95 A5 ARIWE
BLOMITE AMD LIMESTOME, & [WEH EASING ZET AT §5 FEET

- P SAMQSTIME; LIGRT QLIVE GRAY TO YELLOWISH CRAT; 20K PORCSITY, WHRILAR, MILDIE;
GRAIW S17E: WERY FIME; RaMGE: WERY FINE 10 FInE;
ROUWDHESS L AN -ANGULAR . LOW SPHERICITYT; HODERATE INDURATION:
CEMERT TYPE(SD: CALCTLUTLITE MATRIX;
FEDTHENTARY STRUCTURES: LAMINATED, SIOTURBATEDR, CROSS-BEDDED, MAZSIVE,
ACCESSORY MIMERALS: CLAY-00%, STLT-05%, PHDSPHATIC Sauh-09X:
CTMER FEMTURES: CALCAREOUS, GRANLLAR, YARYED, WEATHERED
FOSSILS: HOLLWEKS, ROSA1L manE, FOSSIL FRAGMEMTE:

e o~ PR.S DNCOWSOLIDATED Saptl AT 9. 0: SAME ACCESSORT AGSEMBLAGE
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EANDETOME, LIEMT CBIVE GRAY TO YELLOWISH GRAY; TOX POROGITY, WIMZH AR, MOLDIC,
I NTERGRAMILAR

BRAEN EIZE: WERY FINE; RAmGE:- WERY FIWME T FINE;

RILMUONESS: FUB-ANEAAR TO RARDED: MED[LM SPAERICETY; WOOERATE IRDLRATION;
CEMENT TYPECS): CEAY MATRIY, STLICIC CEMENTY

SEDCHTAET STRUKTURES: BIOTURBATED, MASSINE, CROSE-BEDDED, IMTERBEDDED.
ACCESSCRT WINERALS: CLAY-O5K, STLT-O8K, FHOSFRATIC ShNO- 10%;

OTHER FEATURES: GRAMILAR, YNIWVED:

FOSEILS: WOLLUSKS, FOSS1L FPRAGMENTS, FOSSIL MOLEE;

SANDETOME, LIGHT OLIVE GRAY TO LIGHT GRAT; 10X PORCS(TY, INTERGRAWULAR, VURILWR;
GRAIN ST2E: YERY FIME; AANGE: wERY FINE T3 FINE;

ROURNMESS EM-ARGILAR. HEDIUW SPHERICITY, MODERATE 1WOLEAT[CH]

CoMENT TTPELS: CLAY WATRIX, FiLiC{C CSMERT;:

SEDIMENTARY STRUCTURES: MIOTURBATED, STREANED, BEDDEDR, INTERGEDUED, LAKIHATED,
ACCETSORY MINERALA: CLAY-07X, S[LT-10X, PRCEFHATIC SAdBe124s

CTHER FEATLMES: GRAMULAR, SPECKLED, VARYEDR, SICROSIC:

FOSSILE: NG FOSSILS;

SILT; LIONT CLIVE TO LIGHT BLIVE GRAY: 10X POROSITY, WKLk, WOLGIG; G000 THMORAT[OM;
CEMEMT EYFE{S): CLAT MATRIK;

SELIMEMTMRT STRUCTURES: MASTIVE,

ACCESSRY HIMERALE: CLAY=Z2DE, SILT-3066:

DTHER FEATURES: MUDDY;

FOBS1LE: WO FOEZILE:

¥I% RECMERY 111-115

AT ABENE

CALCARENITE; YELLEWISH GRAT TO MODERATE LTGHT CRAY; 0% PORDSITY, WMSLILAR;

GRATH TYPE: CALCiWTITE, BIEERIC;

CRAIR F1Z€: YERY FINE; RANGE: WICROCRTSTALLIME TO YERY FIME; WEIERATE 1HOLIRATION;
CEMERT TTPE{S3: CLAY WATRIX, CALCILUTITE MATRIX;

SEDIMENTART STRUCTURES: GRADED BODDIMG, LAMIHATED, ITREARKED,

ACCESEORYT WIMERALS: CLAY-2OX, PROSPHATIC ZAdh-10X, S[LT-104;

GTHER FEATURES: CALCARECUE, CHALET, WARYED:

FRESILE: WO FOSZILE;

CALCARENITE; YELLOWISH GRAY TO VERY LIGAT GRAY; 15X POROSITY, VUMAILAR, MOLDIC,
IMTERGRAME AF ;

GRAIN TYPE: BIOGEMIC, CRLGILUTITE:

WEAIN TIZE: VERT FIME; RAMGE: VERY FINE TO FIME; MODERATE Jmtushatiow;

CEMENT TYPE(:): CALCILUTITE MATRIX, LAY MATRIX:

SEDIMENTARY STRUCTURES: GRADED BEDDING, BIDTURBATED, TWTEREEDDED, STREAXED,
ALCEEEWY KIHERALS: CLAY-1SX, PHOSPHATLC SaWm-10%, S10T-100;

OTRER FEATURES: CALCARECEN:, GRAMULAR, SPECKLED, REEFAL, VARYED;

FOESILS: CORAL, BRYOROA, MOLLUSES, FOSEIL SRAGMEMTS  FOSSIL HOLDS;
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26 - 1M CALCAREMITE; LIGHT ODLIVE TO LIGHT CLIVE GRAY; OFF POROSITY, [NTERGRAMALAR, FIN POINT WUGS;
GRAIN TYPL: O[OGENMIE, [MTRACLASTE, CALCILDTITE;
GRAIW 51ZE: HICROCRYSTALLIKE: RANGE: WICROCEYETALLINE TC WERT FIME: MODERATE 1REURATION;
(EMENT TTPELS}: CALCILUTITE MATE[X, CLAT WATE[X:
SEDIMENTAAY STRUCTURES: BICTURBATED, BRECCIATED, NTEKBEDDED
ACCESSORT MINERALT: CLAY-30¥, SILT-10%, PHOSFARTIC SAmb-04K:
CTHER FEATLMEES: CAHECAREOCUS, CHALKY, MUDDY, VARVEG, WEATHERED:
EOES LT MOLLUSES;

126 = VAT LYMESTOME: wERY LIGHT mRAY TO TELLOWIGH BRAY; KOT OBSERVERD;
GRAIN TYFE: BIDGENIL, INTRACLASTS, CALCILUTITE;
GRALM S5[2E: WICROCRYSTALLIME; RANGE: WiCROCRYSTALLINE TO WVERY FIHE; HODERATE IMDLMEAT [Odr;
CEMENT TYPE(S): CALCILUTITE MATRIN, CLAY MATELX;
SERTMEMTMRT STRUCTURES: RIDTURRATED, BRECCIATED, INTERSEMRSH,
AIESSORY HMIMERMLS: CLAY-DSXE, SILT-DEX;
UTHER FEATURES: CALCARECCS, DOLOMITIC:
FOSSILE: MOLLAEKS -

125 = 12953 SILT; LIGHT OLIWE (RAY T9 WOOERATE OLIVE BROLD; OFE POROSITY, WUGULAR; GODD THOHIRATICH;
CEMEMT TYPECS2: CLAY MATRIN:
SEDIMENTART STHUCTIRES: BICTUREATED, BEDDED,
ACCESSORY MIMERALS: CLAY-20K, PECEPHATIC ShMb-05X:

1205 131 DOLOSTOME; LIGHT GRaY TO GRAYISH BROW: DSX POROSITY, VUGILAR:
O-10% ALTERED: ANHEDRAL;
GRAIH S126: CRYPTOCRYSTALLIME; SAMGE: CRYPMERYSTALLIME TO MICROCEYSTALLIHE:
GOCO IMDURATIDN:
CEMSNT TTPEC(SI: CLAV MATRIX, DOLOMITE CEMENT;
SED THENTASY STRUCTURES: GRADED BEDDIMG, LAMIHATED, AIOTLREATED,
ACCESSORT MINERALS: CLAY-S0%. S1LT-10%:
CTHER FEATURES: CALCAREGUS, MUDOY, VARWED, LOM RECRYSTALLITRTION;
FOGSILS: ALGAE, WORM TRACES, FOSSIL WOLDE, ORGAMICE:

131« TR [LAY; LIGHT GRATY TO LIGHT GRAYISH GREEM; 02X PORCOSITY, FRACTURE: POOR IRILREAT [OH:
CEMERT TYFEISI: CLAY MATRIN:
SEDIMENTARY STRUCTURES: BEOED, IRTERBEDDED, MASSIVE, LAMINATED, MCOTTLED,
{TBER FEATURES: CALCAREQUS, MUDDY, WARVER;
FOSZILE: WD FOSSILE;
&% RECOVERT 129-134

136 - 184 CLAT; DARK GREEN TG LDGHT OLIVE: HGT OBSERVED; POCRE 1HDLRATION;
CEMENT TYPECSI: CLAT MATR[X:
SEDIMENTARY STRUCTURES: BEDMED, KOTTLED, MASS1VE, LAKINATED,
UTHEE FEATURES: FLABTEC, PLATT;
FOGSIES: POS5IL FRAGMEMTS, ORGAMICS)
TOF OF ARCADIA FORMATION AT 143.5°
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185 = 48 CRAY; LIGHT DLIVE GRAY TO WIMERATE GRAYIZH GREEW; WOT (ESERVED; FOOR 1MEHIRNTTON;
CEHENT TTPE({S): TLAY MATRIX;
SEDIMENTARY FTRUCTURES: BEDPDED, LAMIMATED, WOTTLED, BICTURBATED,
ACCESETRY WIMERALS: E1nT-100X;
OTHER FEATUMES: PLASTIC;
FOSSILA- #O FOSSILE;

VB - 8% BILT; L1GHT OLIVE GRAY TO GREER1SH GRAY; DSX PORGSLTY, WUsULMR, PIM RPOINT WUGE;
GOOD I NOLRATTOH ;
CEMENT TYPE(S): CLAY HATRIX;
SEOIMERTARY STRUCTURES: GRADED BEb{iuG, MOTTLED, ~IWTERBEDOEN,
ACCEZSORY HINERALZ: CLAT-50%, CHOSPHRATIC SAMD-03X, PROSPENTIC GRAVEL-01X;
(THER FEATIMETD: CALCARGOLS, VARVED;
FOGSILE: BRYDZOA:

148 - 151.5 SANDESTOME; YELLOWISH GRaY TO TELLOWESH GRAY; 0% BORGEITY, LNTERCRAMMAR & WUAGLLAR,
FIN POINT W5 ;
GRAIM S[IE: wERY FIME; RAMGE: VERY FIME TO FIME;
ROLMONESS : 35S -ANGULAR : G000 THDLRAT ICH;
CEMEMT TYFECSD: ELAY MATREN, FILICIC CEMEMT;
FEDIMENTARY STRUCTLMES: GRADED BEDDING, ETREAXED, BIOTUREATED,
ATEGADEY MIMERALS: CLAT-10X, SILY-15%, PHOSPHATIC ShaO-0B¥, PHOSPHATIC GRAYEL-05X;
DTHER FEATURES: WEATHERED, YARVED;
FOESILE: POSSIL FRAGHENTS:

tP1.5- 154 DOLOSTOME: YELLOWISH GRAY T3 YELLOWISH GRAYT: 20% PORCSITY. YUGULAR, FIM POINT VXS, WOLDIC)
10-50% ALTERED; ARWSH2AL:
GRAIN FIZE: CRYPTOCETSTALLINE; RAMGE: CRYPTOCRYSTALLIME TG MICROCEYETALLIME:
OO | NCAELAT 108 5
CENENT TTRE(S): CALC[VUTITE MATREX, CLAY MATREX:
SED IHENTART STRELLCTURES: BIOTURBATED
ACCESEORY MINERALZ: CLAY-10K, FHOSFHATIC ShHO-0TA:
OTHER FEATURES: WEATHERED  WARVED, Lo RECRTETALLIZATIONW;
FOSSILS: MOLLLSKS, FOSSTL FRAGMEMTS, FOSSTL MOLDS
BT RECCVERT

156 - 159  DOLOSTOME; YELLOWISH GRAT TO YELLOMISH GRAY; 12% PORDSITY, VUGJLAk, PIN FOINT VUGS, MELOLE;
10-50% ALTERED: AMNEDRAL ;
GRLIN SIZE- ERYPIOCRYSTALLINE; RamGE: CRYPTDCRYSTALLIHE TO RICROCRYSTALLENE;
MGERATE THURATECH;
CENENT TYPE{S): DEmCWITE CEmeENT;
FEDTMENTARY STRUCTLRES: BIOTUABATER, IWTERBEDDED,
ACCESSORY MINERALS: CLAT-0KX, LINESTOME-08E, PRCSPHATIC SAND-05Y;
CTRER FEATIRES: CUCAREOIRS, WARWED, KEOIyM RECRYSTALL DZNTIOW;
FOSSILS: BRYGZOA, MOLLUSES, ERACHIGRCG)
IKNCHMITE [MTERBEGDED WITH WOOERATELY IABDARATED PLASTIC CAAY
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159 = 169 DBOLOSTOME; YELLOWISH GRAT TO YELLOUISH GRAT; 10X PCROSITY, \IMAILAR, MOLEIC,
INTERCRYSTALL IME; U=106 ALTERED: AMHEDRAL:
GEAIM S12ET MICEOCRYSTALLTME; RAMGE: MICROCRVSTALLTME TO VERY FINE; WEDERATE IMOURAT]ICH;
CEMENT TYPE{E): BOLOMITE CEREWT, CLAY MATRIX;
SEDIMENTARY STRECTURES: GRADED BEDDINC, LAMTHATED, BTOTURRATED,
ACCESSORY MIMERALS: CLAY- 0¥, PROSEHAT RC SaMi- 10%;
CTHER FEATURES: CALCARECUS, WARVED, LOW RECRYSTALL[ZATION:
FOSGILS: ML LLSEE, POSSTL FRADMENTS, FOSEIL MOLDS;
VERY HARD DOLOWMITE, 953 RECOWERY

148 - 1% OLOSTOME; LICAT GRAY; DS PORGSITY, FRACTURE, VUGULAE, LOW PERMEARTLITY;
10-50X ALTERED: ANHEDRAL:
ERAIN TIIE: CRTPTOCRYSIALLINE; RAMGE: CRVFTOCRYSTALLIME T MICROCRYSTALL [ME;
GOCD THOAMEAT EOM:
CEMENT TYFE(S): DOLOMITE CEMENT;
EEDIMEHTARY STRUCTURES: MASSIVE, BERDED,
ACCESSORY MTRERALS: CLAY-USX, PROSPHATIC SAND-10%:

OTHER FEATURES: CALCRRELDS, VARYED, LW RECHYSTALLIZATION;
FCEFILS: WO FOSEILS;

17 - 170 AG ABOVE
10% RECOMERT 15%-11%; ALTERRATING HARG AND CREMBLT WNLOMITE

17 - 181 DOLOSTOME; LIGHT GRAY T YELLOWISH GRAY: 205 POROSITY, YUGULAR, MOLDIC,
POSSIALY HIGH PEAMEARILITY; 10-50X ALTERED; ANHEDRAL:
GRAIN SIZE: VERY FIME; RANGE: MICROCETSTALLINE TO VERY FINE: PODR [MDURATTON;
CEMENT TUPE(S)z DOLOMITE CEMENT, CLAY MATRIX;
SED IMENTARY STRUCTURES: THTERBEDDED, LANTHATED, BIOTURBATED, RAMDED, GRADED SEDOLHG,
ACLESEORY MIMERALS: CLAY-TDY, LIMSSTOME-DLX, FHOSRHATIC SAND-05X;
OTHER FEATURES: CALCAREOQUS, WEATHERED, VARYED, MERTUM RECRYSTALLIZATION;
FOSSILS: HOLLUSKS, BRTOZOA, POSSIL MOLDS, DRGANILS;

W1 - & DOLOSTOME: LIGHT GRAY; OFT PLSS[TY, WUGULAR, PIH POINT VUGS
LOW PERMEARILITY: 10-50% ALTERED; AMHEDRAL;
GEAIN S12E: CRYPTOCRYSTALLINE; RAMGE: CRYPTOCRYZTALLTNE TO MICROCRTSTALLINE:
GO0 TMEHIRAT1ON;
CEMENT TYPE{S}: TXNOMITE CEMENT, CLAY WATRIX:
SEDIMENTARY STRUCTURES: GRADED BEDDING.
ACCESSONT KINERALS: CLAY-DGY, LIMESTOME-0LY, PHIMPHATIC Sk -05%;
OTHER FEATURES: CALCARECUS, LOW RECEYETALLIZATTON;
FOSSILS: MOLLUSKS, FOSSIL MGeht:
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1fe - P4 POLOSTONE; YELLOWISH CRAT TQ LIGHT QLIVE GRAY; 15X PORDGITT, wuGuLak, mOLDEE,
FCSEIBLY HIGH BERMEARILITY: 10-50% ALTERED; SUSHETRAL;
BRALM S12E: VERY FinE; m@E: vERY FIME TO FINE; FDOR IROLRAT[OM;
CEMENT TYPE(S): DOLOHITE CEMEMT, CLAT HATREIX;
SEDIMENTART STRUCTURES: GRADED PEDOING, EMVERGEDDED, STREAEED, EIOTLREATED, QAMDED,
ACCESS(RY MIMERALS: CLAY-07X, FHOSFHATIC BAND-0BX;
OTHER FEATLMES: CALCARECUS, CHALKY, WARVED, LOM RECRYSTALLTZATION, TFECELED)
FOSSTLS: MOLLUSES, FOSSTL MCLES, WORM TRACEX, ofefadich A GAE;
65X RECVOERT 18% 60X AELWERY 189=19%, SEVERAL PHORFHATE-RICH CLAY SERM:

186 - NP DOLODATOME; MODERATE LIGHT SRAY TO YELLOWISH BRAY; DEX PORIEITY. VUGULAR, PIN POIHT WUGE,
LW PERMEABILITY; O-10% ALTERED; ANHEGRAL:
GFAIN 5I2Er WERY EIRE; RAMEE: WICROCEYSTALLINE TO FIHE; 00D INOLRATION;
CEMERT TYFE{S): FHOSFHATE CEMENT, DOLOMITE CEMENT, (LAY MATRLIX;
EEDIMENTARY STRUCTLMES: BEDMED, MASEIVE,
ALCETSORY MINERALS: FROGFEATIC Shn-J0X, CLAT-10K, SELT-0AX;
OTHER FEATURES: CULCARECERS, SPECKLEDR, LOW RECRTSTALLIZATION, WARVEDR:
FSILT: MO FSSILE;
LM IFORH DOLOMITE [MTERVAL 174-208

208 - 24 DDLCSTONE: MODERATE LIGHT GRAT TO YELLOWTEH GRAY; U POROS[TY, FIW POTHT WSS,
INTERGRANULAR, Lond PERMCASTLITY: O-10% ALTEREN; AMHEDRAL;
GRAIN BIXE: YERY FINE; BAMGE: HICROCAYSTALLINE TO FLHE; MCDERATE [NDURATION;
CEMENT TYFE(S): PACSPHATE COHENT, DOLOMITE CEMEMT, CLAY MATRIK;
SEOEMERTART STRELCTURES: EBEDOED
ACCEZSORY MINERALS: PHOSPHATIC SAMD-Z5X, CLAY- 10K, SILT-d4%;
DEHER FEATLRES: {ALCAREAYS, SPECKLED, L{W RECRTETALLLIZATION;
FOSIILG: MO FOBSILE;

218 - M3 LIHESTOME; WIERATE LIGHT GRAY TO TELLOWISH CRAY; 2% POPDSITY, WHOEC, VUGLLAR,
FOSSIREY KIGH PERMEARILITY;
ORAIN TYFE: BIDGEMILC, SKELETAL CAST, CALCILUTITES
GERIM SIZE: FIKE; RANGE: MICROCHTSTALLIME TO FIME; POOR [MIMIRAEION;
CEMENT TYPE{S): CALCILUTITE MATRIN, CLAY MATRIX;
FEDIMENTARY STRUCTIHES: BRECCTATED,
ACCESIORT MINERALS: CLAY-15XE, PROSPHATIC SAkh-DeX;
CTRER FEATURES: CALCARECLS, WEATHERED, YARYED;
FOSSILY: MOLLUSES, BRYOZON, BARNACLES, RRSIL moeht:

218 - 20%.2 DOLCSTOME: YERY LIGHT CRAY TO MCOERATE GRAY: 04X PORDSITY, VUGULRR, MILDEC,
Low FEGMERBILITY; O-10% ALTERED: WHMEDRAL;
GRAIN SIZE: VERY FIME: RANGE: KICROCEYSTALLINE TO FIME: MODERATE [WDANCLT [OW;
CEMENT TYPE(SY: DOLOMITE CEMERT, CLAY MATREY, PHOSDHATE CEMENT;
SEDIMENTARY STRUCTURES: CRADED BEDUING, STREAXED, ©IOTUREATEN,
ACCESSORY HIMERALS: 1AY-1DX, PHOSFHATIC SAKD=1DX, PHOSPHATEC CRAYEL-O4%;
OTHER FEATARES: CALCAREQUS, SFECKLED, WEATHERED, WARVED, LOU RECRTSTALLIZAT oWy
FOSEILE: MOLLUSKS, FOSGIL WOLDS, BRYOZON, CRUSTACEA;
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22b.2- T CLAY: YELLOWISH GRAY TO DARE GRAT; O4% PORDSITY, WNARAR, LOW PERMEABILITY, LHTERGRAMAM AR,
WOFAMATE [ROGURATIOW;
CEMEHT TYFELGI: CLAY MATRIY, FHDSFHATE (TMENT;
SED IHENTARY STRUCTURES: GRADED BEDD]IWG, MOTTLED,
ACDCESSORY MIMERALS: PHOSFHATIC ShmDe-G0X, PHOSFHATIC GRAVEL-10&:
OTHER FEATURES: CHALKY:
FOSSILS: mb FOSSILE;

227 = FR2.6 DOLOSTOME; YELLCWISH GRAY TO MODERATE GRAY; 5% FORCSITY, WHRIEAR, FRALTEE,
PISEIELT HIGH FERMEABILITY: O-108 ALTERED: AWHEDRAL;
GRAIN S12E: WERYT FIwE; RANGE: MICROCETSTALLIME TO FIME; MODERATE THIMARATIOW:
CEMEMT TYPE(S): DOLOWITE CEMERT, ClaY HATRIX:
SEDIMEMTART STRUACTURES: iNTERGEDOEQ, LAMIMATEN, BIOTURBATED,
ALESSCRY WIMERALS: CLAT-12X, PHOSPHATIC SAND-ERX:
UTHER FEATURES: CALCARELQUS, SPECELED, WEATHERED, LW RECRYSTALLLZATION;
PUSS1LE: ECHINOID, MOLLUEKE, FOSSIL WOLDS;
FOME TWALL POLUTIOM CAVETIES; CLAT INVERWAL AT 235%-20W

2R3.6- 2B4 CLAY; YERT LIGHT GRAT TO LIGHT GRAY; MOT (RSEAVCH; GOOO 1KOLEATION:
CEMERT TTYPE{5): OLAY MATRIN;
SENIMEMTARY STRUCTIRED: TMYERSEDMED, EBICOTURBRIEDL,
ACCEZSORY HIMERALS: LIHESTOME-I0K;
OTHER FEATERES: CALCAREDNS :
FOSSILE: WOLLLREKS, FOSE1L FRAGHENTS;

254 -~ ZEL TLAY; DARK GREENIZM TELLOW TO WO LOLOR GIYVEW: ECA POROSITY, , YUGURAR, ;

23 = F¥9  LIHESTOME; WERY LIGHT GRAY T LIGHT GRAY; JOX PORCSITY, INTERGRAMULAR, MOLDIC,
POGSIBAY HIGH FERMEARILITY:
GRAIN TYPE: BIDGENIC, IHTRACLASTE, SEELETAL CAST;
GRAIN FIZE: MEDIWM; RANGE: FINE TO COARIZE; MODERATE 1NDURATTONG
CEMEMT TYRE{5]: CALC{LUTITE MATRIN, SPRERY CALCITE CEHERT;
FEDIMCHTARY STRUCTMES: BIOTURBATED, WEDDED,
MEEESCEY WiMERAL%: PHOGPHATIC Shwh-DSX, SPAR-O0EX, DOLOHITE-O¥XK, CLAT-05%;
UTHER FEATURES: CALCAREGLES, COUIWA, LOW RECETITALL (AT IOW;
ROSE1LAT BRYOGG, moLirrss, ECHINOLD, FOESIL FRAGMENTE, FOSSIL MOLDE:

2% - A4 DOLOSTOME: LIGHT GRAY TO TELLOWISH SRAT: 10X PORCEITY, FIR POIHT VUGS, [HTERGRANLILAR,
LW PERMEARILITY; O-10% ALTERDD: SEHEDRAL;
GRAIN SIZE: WERT FINE; RANGE: MICROCRYSTALLIME TO FIME; HODERATE IMUURATTON;
CEMENT TYPEC(S): (KLOHITE CEMEMT, PRCZPHATE CEMENT:
BEDIMENTAR T STRICTLRES: ERAnEn BENDING, WOTTLED, BIOTURBATED
ACCESSORY MINERALZ: PHOSPHATIC SAND-18K, CLAY-T0%:
CTHER FEATWRES: CALCARENYS, WARVED, SPECHLED, GRANLULAE, LOW RECRYSTALLIZATION;
FOSSILE: MO FOSSILS:
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25b « 2460 DOLOFTONE: LIGHT GRAT TO LIGHT GREENISH ¢hav; 0T FORDSITY, VUGULAR, FTN POIKT YUGS,
Lo PERMEABILITY; T0-50% ALTERED; SIMHEDEAL ;
CRAIN S[ZE- VEAY FINE; RAkSE: MICROCEYSTALLLIME TO FIME; MCODERATE [WOSREATION;
CEMERT TYPE{5}: DOLOMITE CEMENT, CLAY MATRIX, PHOSPHATE CZMENT;
SEDIMENTARY STRUCTURES: CRADGH BERGIMG, LAMIMATEN, MOTTLED, ETOTUREATED,
ACCEZEORY RINERALE: CLAY-10E, PHOSPHATIC SAND- 2%
OTRER FEATURES: CALCAREQUS, CRANULAR, SPECKLED, LOW RECRTETALLIZATI(M:
FISSILS: N FOSEILS;
SEVERN, PHOFPEATE-FICH CLAY SEAMS

266.5- 269 CLAY; LEGHT GRAY TO GREENISH CRAT: WOT OESERVED: WODERATE [HBURATLOK:
CEMENT TYPE(S): CLAY MATRIX, DOLCMITE CEMEMT, PHOGPRATE CEMENT;
GEDIMENTARY STRUCTURES: BEDDED, MOTTLED,
AECESSORY WIMEEALS: DOLDMITE- 10K, FHUSFHATIC Shap-10X;
CTHER FEATURES: CALCAREOUS, BOWCMITIC, CHALKTY, SPECKLED:
ECESELE: WD FOSSILS:

4% -~ 251.5 DOLOSTOME; LIGHT QLIVE GRAY TO YELLOWISH GRAY; 10% PORGEITY, VUGLLAR, PLH POINT WUGS,
LW PERHENRILITY; O-16% ALTERED; SEPECRAL:
GEAIN FTZE: FINE; RANGE: HICROCRTSTALLINE TO HEDILM:; WCDEGATE Nuamad [ow;
CEMENT TYPE(S): DOLOMITE CEMENT, CEAT MATRAIX, PHOSFERTE [EMENT:
SEDIMENTART STEAMTUWES: GRADED BECDING, LAMIMATED, MOTTLED, STREAKELD,
ACCEFSORT MIMERALS: CLATY=Z0X, PHOSPHATIC Sab-15%;
CTHER FEATURES: CALCARETUS, GRANULAR, ZPECKLED, VARVED, LOW RECRTSTALLIZATION:
FRSSILS: #O FOSSILE;

251.5- 3.3 OO OSTOME; WERT LIGHT GRAY TD TELLOWISH oRaY: ZDE S{R0S)TY, FRACTME, MOLDIC,
POESTELY HIGH RERMCABCLITY; @-10X ALTERED; SUEHEDRAL;
GRAIN S1ZE: CRYPTCCRYSTALLIME; RANGE: CRYPIMETSTALLINE TO MTCROCRESTALLIHE;
MOCERATE THDHRAT IimM
CERENT TYPECSN: PMOLOMITE CEMENT, SILICIE CEMEMT;
FEDIMENTARY BSTRUCTURES: QHECCIATED, LAMIMATER, MOTTLED, BICTURBATED,
OTHER FEATURES: CALCAREDUS, WEATHERED, VARVED;
FEEILE: WOLLUAES;
LOAUTION CAVITIES FOLLOWIKGE FRACTLRES, GASTEFODS b PELECYFODS

255 5- TE5.T CLAT; WIDERATE LIGAT GRAY TO GREENISH BLACK; MOT CBSEAVED; POOR [HBURATLON;
CEMENT TYFE(S): DLAY WATRIN;
SEDIMENTARY STRUCTLRES: INTERBEDDED, MOTTLED,
UTHER FEATURES: PLASTIC, YARVEW, GREASY, STROMATAL:
FEEEILS: MO FOSSILG
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¥53.7- 254 DOLOSTOME: MODERATE LISHT GRAY; TOE ROROSITY, VUSULAR, FRACTURE,
PUSSIELY MIGH PERMEABILITY: 10-50% ALTERED; SLOHEDRAL;
GRATH SIXE: WICRCERYSTALLEME; RANGE: CRYPTOCRYSTALLINE TO MICROCRYSTALLIME;
GOOD [NDERATION;
CAMEWT TYPE(S}: DOLOMITE CEMENT, STLICIC CEMENT:
SEDTMENTARY STRUCTURES: INTEXRELOED
ACCESEORY MINERALS: CHERT-04%, CLAY-0FY;
OTHER FEATURES: CALCAAEOLS, WEDIUM RECAYETALLIZATION:
FOESILS: NG EDSSILS;

28k - 5.4 DOLOETOME: LicHl GRAT; 10X PGROFTITY, FRACTURE, POSSTELY HIGH FERMEARILLTY:
10-50% ALTERED; ANHEDSLAL:
GRAIN SIIE: WICROCRYSTALLINE; RANGE: CRETPTOCEYSTALLINE TG MICROCRYSTALLIRE;
GOOD PHCURATION
CEMENT TYPE(5): DOLOMITE CEMENT, CLAY MATRIX:
SEDTMENTARY STRLETURES: INTERBEGDER,
ACCEEENEY MIMERALS: CLAT-10K:
DTHER FEATURES: COCLHIIGA, MEDLLK RECRYSTALLLIZAT [OW;
FORSIb%: Rp FOSZILE]

55,k 255.7 CLAY; L[GAY QLIVE GRAY TO LIGAT CLIVE: NOT OBSERVED; PODE THOLIRATION;
CEMEMT TYPE{S}z CLAT KATRIN:
SERIMEMTARY STRUCTURES: INTERBECEED,
ACCESS0RY KIMERALL: DO OMITE-DGX;
OTHEE FEATIMEZ: CALCARECUS, DOLOKITIC, FLASTIC, GREASY;
FOSSILE: WD FOBSILE;

255.7- 259  CLAT: LICHT OLIVE GRAY TO DUMRK GRAYISH TELLOW: MOT CESERVED: FODR [MDURATIOH:
CEMEMT TTHE{S}: CLAY MATRIX
SEDTMENTARY STELCTIRES: MOTTLEN,
UTHER FENTURES: PLASTIC, GREASY;
FOSTILS: WO FOSSILS:
DOLCWITE EAYER AT 2563, 75% RECOMERY 254-200

2§ - 254 DOLCETOME; LIGHT GRAT; 4% FORDSITY, FRACTURE, INTERCETSTALLIKE,
LU PERMEAR[LITY: O«J0% ALTERED; AMBEDRAL:
GRAIN SIZE: HMICROCRTSTALLIME; RAMGE: CRYPTOCRTSTALLINE TO MICROCRYSTALLIME:
WICERATE THOURATION;
CEMENT TYPE(SY: CLAT MATRIX, DOLOMITE CEMENT;
SEDIMENTARY STRMCTUMIES: INTERBEBDED,
ACCESEOAY MIMERALZ: CLAY-2T%:
OTMER FEATURES: CALCAREOIS:
FOSEILE: WO ROSSILE;
PLASTIC GREASY DOLEMITIC {LAT SEAMS AT 251.F b 262.4, T5% RECOVERY 258264



W- 15EAE  COMTIMEED FAGE - 11

2L -

e -

286 -

5.3

T

COLOETONE; LICHT CLIVE GRAT TO MODERATE LIGHT GRAT; (&K POROSITY, WUGMAR, WATIC,

LOW PERMEABILITY; 10-3D% ALTERED: SUBHEDRAL:

GRAIN ZIZE: MICROCETSTALLINE: RAMGE: MICROCETETALLINE T4 VERT FINE: MCODERATE IMDURATION:
CEMENT TwPECzi: DOLOMITE CEMENT, CLAT MATRIX;

SED IHENTARY STRUCTURES: IHTERBEDDED, BIOTURBATED,

ACCESTORT MIMERALS: CLAY-03%, PHOSFHATIC SAND-0FY%, PHOSFHATIC GRAWEL -01X%;

OTHER FEATURAES: CALCAREOUS . SPECKLED, WEATHERED  WVARYED, MEDIEM RECAYSTALLIZATION:
FOSETLE: FOSSTL MOLDS, DRGANICS:

CLAT LAYERS REFORTED AT 267.3, 273.5, 276 & 217

BOLOSTOME; LIGHT GRAT; 05T SORGSITY, VUGLILAR, IWTERCRYSTALLINE,
LOW FERMEAGILITY; D-10% ALTERED; ANHEDRAL;

GRAIN SIZE: MICROCAYSTALLINE; PANGE: HICRDCRYESTALLIME TO VERY FIME: GDOD 1MEBURRTTON;
{EMENT TTPE(S]: DOLOMITE CEMENT, CLAT MATRIN;

SEDIMENTARY STELETURES: GRADED BEDDIMG,

ACCESSDRY MINERALS: CLAY-20%, PHOSFHATIC SAMD-05X, PECTPHATIC GRAYEL-01X;

OTEER FEATURES: CALCARECUS, VARVED, L0W RECRYSTALL[ZATION:

FOSSILT: MO FOSSILS:

ELAY LATER REPCRTED AT 2827

JEC. S POEOSTOME: TELLOWISH RAY TO MADERATE SRAT; 15K PORCTIVY, MOLRIC, WURRAR,

POSSIELY M1GH PERMEABILITY; 1D-50% ALTERED; AMWEDAAL;
WRATN S[ZE: VERY FEME; RAMCE: MICROCEYSTALLINE TO VERY FINE; FOOR [NPURATIDM;
LEMENT TYPE{S): DOCKNITE CEMERT, CLAY MATRLX;

SEDIMEWEARY STRUCTURES: BEDDED, LAMINATED, STRERKED, B1OTUREATED,

ACCESSORY MINERALS: CLAT-OFZ, PROSPHATIC SAND-U3S, PHUSFHATIC GRAVEL- D%
OTHER FEATURES: CALCAREOE, WENTHERED, LW BECRYSTALLIZATION, STROMATAL,

LMW RECRTZTALL [ZATION;

FOESILS: DRVOROL, MOLLLSTE, FOSSiL mOLDS, FOSSEL CEAGMENTE, CRGARICS:

W53 RECOVERY 284-28%

LIMESTOME; VERT EIGHT GRAT TO YELLOW[SK GRAY: 128 POROSITY, WUGULRR, HOLDIC,

LOW PERMEARILITY

GRATH TYPE: BIDGEMIC, THTRACLASTE, SKELETAL CRST;

GRALN S12E: WICROCRTSFALLINE: RAWGE: MOCROCRTSTALLIME TO WERY FIME: MIRERATE 1MJURATIQH;
CEMENT TYPE(ES: CALCICUTITE MaTRLX;

ESEQ[MENTARY STRUCTURES: BEODED, BICTURBATED, WASS[VE,

ACCESS0RY MIMERALS: CLAY-05K, DOLCMITE-DZX, CuCl1TE-DEX;

OTHER FEATLRES: CALCAREORS, GOLOMITIC, WEATHERED, WARWED, REEFAL;

FOSTILE: MOLLUEKS, CORAL  WORH TRACES, FOSSIL FRAGHEWTS, FOSSIL MOLDGE:

LIMEETRE FATERWAL WITH DECREAZING CLAT TOUARDS TOP QF ]WTERWAL
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LIMSSTCME; VERY LIGHT DRAMGE TO YERY LICHT GREAY: 20% PORODSITY, MOLDIC, WMAILAR,
POSSIELY KIGH PERMEARILITY;

GRAIW TYPE: EIOGEMIC, INTRACLASTS, SKELETAL CAST;

GRAIN SIZE: FINE; RAMGE: WERY FINZ TO FIME: POCE 1MOLSUATION;

CEMENT TTPE{S}: CALCILUTITE MATRIX, SPARRYT CALCITE CEMENT;

SADIHENTARY ETRUCTUREE: INTERBEDGED, BIOTURBATED, BEGOED, MOTTLED, MASEIVE,
ACLESSORT MIMERALS: CLAT-10%, CALCITE-O&%, DOLOMITE-02%;

CTHER FEATLRES: CALCARNCUE, CHALKY, WEATHERED, REEFAL, WARVED;

FOSSILS: ECAINCID, WOLLUSKS, FOSSIL MOLDS, FOSSIL FRAGMEMTS, BRYOZON:

LIHESTIME; WERT LIGHT GRAY T VERT LIGHT DRANGE: 15% POROZITY, MOLUIC, INTERCRYSTALLIHE,
POSSIELT HIOH PERMERBILITY;

GRAIN TYPE: BIDEEWILC, IMTRACLASTS, SXELETAL CAET;

GEAIN SIZE: WERY FIME; RANGE: MOCROCETSTALLIME To FINE; WOOERATE IREAMAT IOW;

CEMENT TYFE(S): CALCILUTITE MATRIXN, CLAT MATRIX, PHOGFHATE CEMENT:

SEDINENTARY STRACTURES: EEDDED, BEOTIRBATED, MASH[VE, MOTTLED,

ACCESSORY HIMERALZ: CLAT-10%, PHOSPEATIC SANG-DEX;

OTMER FEATURES: CALCARED:, SPECELED, \CATHERED, SPECKLED, WARIEN;

FOSSILE: WOLLUSKS, FOSSIL FRAGHENTS, FOSSIL MOLDS:

X RECVERY 317-E2% VARTADLE POROSITT ESTIMATES FROM 3103-32F RAGING FACM 3-25%

LINESTOME; MOUERATE LIGHT GRAY TO VERY LICHT CRANGE: 108 PORDSTTY, HOLDIC, VOGULAR,
PEESIELT HEGH FERMEABILITT;

GRAIN TYPE: RIOGEMIC, SKELETAL CAST, IMTRACLAETS:

GRALM $12E: VERT FIRE; RANGE: MICROCRYSTALLIME TO VERY FINE: MODERATE 1MDURATION:
CEMENT TYPE(S): CALCILUTITE HATEIX, CLAY RATEI¥, SPARRY CALCITE CEMEMT:
EEDEMENTARY STEUETIMES: REAOEQ, EinnmEnrfp, mnssive, MOT1LER,

ACCESTORY MIMERALS: CLAY-1(05, PHOSPHATIC SAND-OF%, CALCITE-04%;

OTHER FEATLKES: CALEAREOUS  CHALKY, REEFAL, SPECKLED;

FOSSTLS: MOLLUSKS, BRYOZOA, CORAL, FOSSTL FRAGMENTS, FOSSIL MOLOS;

A FEM CLAY-FILLED VOIDS PRESEMT, SPARRY CALCITE CEMEMT AT 335

L5.7 CLAT; LIGHT GRAY TO YELLOW[SH GRAY; 0% RPCESITY, MOEREC, LOW PERAERBELITY;

POOR | MCARATION;

CEMENT TYPE(S): CLAY MATRIX, CALCILUTITE HATRIN:

SEOIMENTART STRUCTURES: GRADED BEDDING, LAMINATED, BICTURBATER,
ACCESSORY MIMERALS: PROSFHATEC SAND-1BX. |IMESYOME- D&X:

OFHER FEATURES: CALCARECUS, CHALKY, SPECKLED;

FOREILE: MOLLLEKE, FOSSIL ShA{ENTS, EDESEL MOLOS;
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LIMEETORE; WERY LIGHT GRAY TO YERT LIGHT CRAMGE: 175 PORCSITY, MMODIC, VUGULAR,
FOSFINLY HIGH PERMEABILITY;

GRAIR TYFE: BOOGEMIC, [WTRACLASTS, CALCILAUALTE;

GRATR 5128: VERT FIME; RANGE: MICROCRTSTALLEME TO FINE; WCDERATE [HOURATIOM;
CEMENT TYPE(E): CALGILUTITE MATRIX, LAY MATEIX;

SEDIMENTARY STRUCTLURES: GRADED BEDDING, HIOTURBATED,

ACCESETRY MENERALS: PHOSPHATIC EaM0-1060, Clay- 10X, pOLoMITE-0O1%;

CTHER FEATURES: CALCARDOUE, CHALKY, EEEFAL, VARVED, DDLOMITIC:

EORLILG: MOLLLGES, FOSEIL TRAGMENTS, FOGSIL MOLOZ, BRYTRIM, CRUSYACEAR:

W RECOVERT T99-354

LIMEATOME : WERY LIGHT CRAY TD VERY LIGHT (RAMIEr 15% PORDSITY, MOLDIC, TNTERCEYSTALLINE,
POSSIBLY HIGH PERMEARILITY;

SERIN TYRE: BIOGENIC, IRTRACLASTS, SELETAL;

EATH FTIE: WERY FINC; RAMGE: HICRDCRTSTALLINE TQ FIME; MOOERATE IHDHHATION:

CEMENT TYPE(S): CALCILLTITE MATRIX, SPARAY CALCITE CEMENT, CLAY MATRIX;

SEDIMENTARY STRCTIRES: BETOCD, BICTURBATER, MASSIVE, CRADED GEDUING,

ACCEFIORY MIMERMALS: FHOSFHATIC S.I.PII-'IU':, CLAY =116, THILOH] TE-D*%, AMHYDRITE-DGX:

CTHER FEATURES: WEATHERED, vARVED, CALCARECNS, SPECKLED, CHALKY;

FOSFILE: MOLLLAKS, FOSSTL FRAGHENTE, FOSSIL MOLDS, BRYODDOM., WORM TRACES:

LIMESTOME; YERT LIGHT GRAT TO VERY LIGKT ORMGE:r 20X FORDEITY, MOLDIC, [NTERCRTEZTALLINE,
FOSS14LY ATAH FERMEARTLITY;

GRAIN TYPE: RIDGERIC, IWTRACLASTS, SKELETAL CAST:

GRAIN SE2E: WVERY FINE; RANGE: WICROCRTATALLLINE Tox FINE; POOR 1MOLEATION;

CEMENT TYPECSD: CALCIERFEITE HATRIN, SPARRY CALCITE CEMENT, CLAT MATRIN:

SEDIMENTARY STRUCTUHREL: AENBED, EIOTRBATED, INTERBEODED, LAMIMATED

ALESSNYT MINERALS: PROZFHATIC ZAMD-YON, CLAY-10%;

UTHER FEATURES: CALCAREONS, SPECKLED, REEFAL, VAAVED, BROW AMUYRRITE CRYSTALS;
FOSSILS: MLSKD, ECHTROID, WOEM TRACES, FOSFIL FRAGMEMTS, FOSSIL MEOE;

LIMESTOME; VERY LIGAT GERY 10 VERY LEGET ORANGE: 153 POROSETY, MOLDLE, IMTERCRTETALLIHE,
PISSIELT HIGA FERMEABILITY:

GRAIN TYPE: BIOGEMIC, INTRACLASTS, SKELETAL CAST:

GRATH Z1XE: WERY FIRE; RAMGES: MICRODCRTITALLIME TO FIME; MODERATE [HCAMLAT EOw;

CEMENT TYPE(S): CALCILUTITE MATEEY, CLAY MATREX, PHOSPHATE CERENT;

SEDMENTARY STRUCTURES: BEDDED, BlOTLMEATED, STREAKED,

ACCESSORY HINERALE: PMEPHATLC SAND-10%, CLAY-10%:

DIHER FEATURES: CALCAREQUS, SPECKLED, CHALEY, COOUIMA, REEFAL:

FOES1LE: MOLLUSKS, FOTSIL FRACMENTS, WORM TRACES, FOSTIL WOLDS, CRUGTACEA]
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Cin(EONE; MODERATE LIGHT CRAT TO LIGHT QLIVE CRAT; 15K POROSITY, MCADIC, WUZRAR,
PCESIELY HIGH PERMEARILITY; {-10X ALTERED; AMREDRAL ;

GRALM &13€: VERY FINE; RANGE: MITROCRTSIALLINE 0 EINE; MOGERATE JREILIRATIOM;
CEMEMT TYPELF): DOLOHMITE CEMEMT, CALCILUTITE HATEIA;

BEDIMENTARY STRUCTURES: BEDGED, EIOTURBATED,

ACCESTORY MIMERALT: PHOSPHATTC ZAMD-BGX, CLAY-O5E, LIMESTOME-0SX%:

OTHER FEATURES: CALCAREMES  WEATHERED, KEDIUM RECETITALL [ZATEIGH:

FROSTLE: MOLLLSKS, FOSSIL FRACMENTS, FOSSTL MOLDS;

DOLOSTONE; WOOERATE LIGHT GRAY TD LIGHT QLIVE GRAY: 1T PORCSITY. WOLDIC, WAGILAR,
POSSIRLY HIGH PERMEARICITY: O-10% ALTERED; AMHEORAL;

GRAIR F17E: VEAY FINE; RANMGE: MICROCRYSTALLIME TO F1WE; MODERATE THOUHEATTON:
CEMENT TTFELS}: DOLOW]TE CEMEMT, CALCILUNTTE MATRIZ;

S IMENTARY STRUCTIRES: BEDGEN, BIOTUREATEQD,

ACCESSORY HIMERALS: PHOSPHATIC SAND-D4Z, CLAT-O%%, LIHESTOWE-UGX:

OTHER FEAMEREL: CALCAREOUS, WEATHERED, MEDILUM RECATSTALLIIATICM:

FOSSILE: MOLLUSKT, FOSSIL FRAGMENTS, FOSSIL MMDI;

355 DOLOTTONE; LTOHT ORAT TO MODERATE LTOHT GRAY: (3% PORDSTTY, FIN POTNT WEIGS,

b

INTERCEYSTALLINE, LOW PERHEARILITY, 0-TUX ALTERED; SUBHEDRAL -

LEAIR SLIE: MICROCRYSTALLIME; RANGE: CRYPTOCRYSTALLINE T VERY FTME; GIN0 1RUUIRAT [0
CEHENT TYFE(S): DODLOMITE CEHEWNT, CALECILUTITE WATEIX;

REDIMENTARYT STRUCTURES: IWTERBEDDED, MATTIVE,

ACOESEORYT HIMERALS: CLAY-DaX, CalCITE-DEX;

UTHER FEATURES: CALCAREDLS, LOW RECRYZTALLEZATION:

FOESILE: BRYOIOWM, MLLLEES, MELICLIDS:

LINESTONE; MONERATE LEGHT CRAY TO VERT LIGAT CRANGE; 5% PORGS[TY, PIN FOINT WUGS,
INTERCRYSTALLIME, LOW PERMEASILITY;

wHAtH TTHE: BIDGEMIC;

CRAIN SITE: VEEY FIRE; RANGE: WICRCERYSTALLINE TO F1wE; MODERATE |MOLIRATION:
CEMEMT TYPE(S): CLAY MATRIN, FHOSPHATE CEMENT, DOLOMITE CEHENT:

EED EMENTARY STRUCTIRES: mOTTLED, GIOTLRCRATED,

ACCESTORY MIMERALS: CLAY-12%, PHISPHATIL SAMD-10%, DDLOMITE-O7%:

GOTHER FEATUSES: CALEAREDNES, DOLOMITIC, CHALKY;

FOSSILE: FOSSEL FRAGHENTS, OREAMICS, BRYOZGM, WOLLUSKS, FOSSIL WOLDE:

LINESTONE; YERY LIGHT GRAY TO WERY LI4HT ORaNGE; (X5 POROSITY, FIk PGINT VUGS,
INTERCRYSTALL INE, LOW PERMEARILITY;

GRAIN TYPE: BICGENTE, [NTRACLAZTS;

GRAIN SIZE: VEAY FIHE; RAMGE: WICROCRYSTALLIKE TO FIME; MODERRTE [HOURAT [OH:
CEMERT TYPELS}: CLAY MATRIX, PRCSPHATE CEMENT, DOLIMITE CEMENT;

SEDIMENTARY STRUCTEOEY:: MOTTLEDR, RICTUREATEDR,

ACCESSORY MINERALS: CLAY-12%, PHOSPRATIC SAMG-105, DOLOHITE-OPK:

OTHER FEATURES: CabOAREMK:, [OimMiTC, CHALEY;

FOSSTLY: FOSSIL FRAGMENTS. CRGAKICS, BRTCOOA, MOLLUGKE, FOSS1E WOLOS:

42X RECOVERT I9L-3PF, ACCESSORT DOIMLTE 15 Cimeaw



W= 15583 COWT IRUAD PARE - 13

Joo - &P LIWESTOME: WERY LTGHT CRAT TO VERY LIGHT ORAMCE: 15X POROSITY, MOLDIC, IWTERLRTSTALLIHE,
POSSEELY H]GH PERMEABLLITY;
GRAIN TYPE: BIDGEMIL, INTRACLASTS, SKELETAL CAST:
GEAIN SEXE: vERY FIME; RAMGEr KICROCRTSTALLIME TO MEOLOM; WOOERATE JRCARATICM;
CEMENT TYFPE(S): CRLCILUTITE WATRIX, 3PARRT CALCITE CEMENT, CLAY HATRIX!
SEDIMENTARY STRUCTINES: BEDDED, BIOTNEATED, WOTTLED,
ACCEZTORT MINERALZ: CLAT-10%, DOLMITE-CR%;
CTHER FEATURES: CALCAREOWS, DOLCHITIC, YARIEGATED , WEATHERED, CHALKY:
FOGSILE: MOLLURACE, FOSSIL FRAGMENTS, FOTRIL MGADT, CRUSTACEA;

A0 - 4144 CIMEXTOME; VERY LIGHT GRAT TQ VERT LTGHT ORAMGE: 05K PORSITY, INTERCAYSTALLIME,
LW PERMEARTLITY,
wAAIN TTRE: ETOGEMIC;
GRAINM BIZE: WEEY FIME; BAMGE: HICROCRTATALLIME TO VERY FIME; 6OG0 IHDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX, (OUOHMITE CEMENT, CLAT WATREK:
LEOCMENTART TYRUCTURES: GRADED BETD WG, B10YUREATED,
ACCESSORT MIMERALS: CLAY-13K, DOLOM] TE-10X;
DTHER FEATURES: CALCAREOUS, MOLOMTIFIC, CRALKY, WEATHERED:
FOSSTLS: MOLLLGES, FOSSIL FRAGMERTS, FOSEIL MOLDS:

G146~ §1F  DOLOSTOME; C1GHT O I¥E GRAY TO {RATISH RED: ok PORGEITY, WURURLAR
LW PERMEARTLITY; O-10% ALTERED; SUBHEDRAL:
GRAIN FIZE: HITROCRYSTALLIMNE; RANGE: CRYPTOCRYSTALLINE TO VERY FIHE: GOOUF IHDLERATION:
CEMENT TYPE{S}r DOLOMITE CEMENT, {ALCILUTITE MATRIX;
SELIMENTARY STRUCTURES: BEDDED, LAMIMATED, STREAKED, HWASIIVE, BRECCIATED,
ACCESSORY MINERALS: CLAT-06X, LINESTOMNE-12%, ANHYDRTTE-DR, HEAYY MIHERALS-DnE;
CTHER FEATURES: YARVED, CALCAREDIE, HIGH RECEYFTALLIZATION;
FOSSELS: MMLLUSES, FOSSIL FRAGMENTS, FOSSEL WAHDS:
V5% RECOVERY Ri4-319

419 - a@e L IMESTOWE: VERY LYGHT OfamGE TO vERY LIGHT GRa'¥; 10K FORDSITY, PIn BOINT WSS,
INTERCRYSTALLIME, LOW PERMEARILITY;
GRAIN TYPE: BIOCEWIC, IWTRACLASTS, SXELETAL;
GRAIN SI2E: VERY FINE; RAMGE: MECROCRYSTALLME TO FIME: MOOERATE INOLRATION:
{EMENT TYFECS): CALCILUTITE MATRIX, DULUMITE CEMENT;
SEDIMENTARY STRUCTURES: GRADED BELGNHG, BIGTUREATED, LAMIMATED,
ACCESSORY HIMERALS: DDLDMITE-USX, CLAY-0S%, PHOSPHATIC SAD-0%%:
OTHER FEATUSES: CALCAREONS, OOLOMITIC, GRAMULAR, WRRUED;
FOSSILS: MOLEUSKS, FOSSIL FRAGKENTE, FOSEIL MOLDS, WORK TRACES:
I Ry LAYER AT 4192 L OOLDMITE LATER AT &9 1F
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426 -~ &FA.T LINESTONE; LIEHT GRAY TO VERY LIGHT DRAKSE; MX FORCSTTY, FIN POINT VUGS, INTERCRYSTALLIKE,
L0M PERHEABILITY;
GRAIN TYPE: BIOGEMIC, [NTRACLASTS, SKELETAL:
GRAIN SIZEx WICROCRYSTALEINE; RAMGE: MICRODCRYSTALLINE TO VERY FIME; GDOD IMUURATION;
CEMENT TYFE(S): CALCILUTITE WATRIE, CLAY MATRIX;
SEDIMERTARY STRUCTURES: INTERBEDDED, BIOTLREATED, WOTTLED,
ACCESSORY HINERALG: CLAY-1ZX, DOUGHWITE-DSY, PHCSEHATIC SaN-0EX;
OTKER FEATURES: CALCAREOUS, DOLOMITIC, CHALKY, WEATHERED:, GRANLILAR:
FOSEILE: MOLLLEES, ECHIROLG, FOSEIL FRAGMENTS, CRGAKICS;

G2d. ¥~ LW} DOLOSTOWE: LTEWT OLIYE GRAY; 02X FORGSITY, PIM POiuT wIMEE, IWNTERCRYSTALLLME,
LW PERMEARILITY; O-10K ALTERED; SUBHEDRALT
GRAIN STIE: WICROCRYSTALLIME: RANGE: CRYPTOCRYSTALLINE TO MICROCRYSTALLIHE;
GOCD TNDARATION,
CEMENT TYPECSD: DOLOMITE CEMHEHT:
SEDMENTARY STRUCTURES: BEDOED, LAM[MATEQ, STREERKED, BICTURBATED,
MCCESSORY MINERALS: LIMESTME-D&s:
CTHER FEAMEES: CALCAREQIS, YARYVED;
FOSSILS: WOLLIEENE, ECHINOLL, ORaelcS;

430 = &34.5 LIMESTOME; WMERY LIGHT GRAY TO VERY LIGHT ORAMGE; 12X PORDSITY, WADIC, VJURILAR,
LOW PERMEABILITY;
GRAIN TYPE: BIDGEWIC, INTRALLALTS;
GRAIN FLIE: VERY FINE; RANGE: WICAOCKTSTALLIME TO FIME; WODERATE [HDARLAT IOM;
CEMENT TYPE(S): CALCILUTITE MATRIX:
SEDIMEMTARYT STRUCTURES: GRADED BEDDING, BRECCIATELD,
ACCESSIRY HIMERALS: PHOSPRATIC SAMO-I0X, ELAT-17%, DOLOMITE-(4%;
CTHER FERTURES: CALCARECUS, DOAOMITIC, GAAMULAR, SPECKLED, WEATHERED;
FORSILE: MOLELREXE  ECHTL FRAGMENTS:
BRECCIATED WETH DDLOMITE FRAGHENTS 1-5 WM [d LEWGTH DEMSE LIMESTGHE, LOW PORCS[TY, AT
L5345 54 [HTEEYAL

G364 .5- 400 DOLOGTOME; LEGET CLIVE GEAY TO OLIVE GRAY; 155 PORDEITY, MROEC, WUGULAR,
POSSIBLY HIGH PERMEAGILITY; 10-50K ALTERED; SUSHEDRAL:
GRAIN SiZE: MICROCRYSTALLIME; EAMGE: WICROCRYSTALEINE Y0 FiMmE; mODERATE IMOURATION:
CEMENT TYFECS2: DOLOMTTE CEHENT, CLAY HATRIX:
SEDIRENTART STRUCTLRES: 1WTERBEDDER, BIOTURBATED,
ACCESIORY MIMERALS: CLAT-12X, FROSPRATIC SAND-D&X:
CTMER FEATURES: CALCAREGUS, WEATHEREA;
EOESILS: MOLEMGKE, FOSSTL MOLDS, DRGANICS:
TWO MAIM POMES QF HIGH PORDSITY AT 439.3 ARD &L0.2 DCCASIOMAL CLAY LEMSES AND WIRGS
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DOLOGTOHE; LIGHT CuivE GeaT Ty (LIvE GRav; 20F PORDSITY, MOLDIC, VUGILAR
POSSIBLY H1GA PERMEMGTLITY; 10-50% ALTERED; ZUSHEDRAL;

ORRIN STEE: YERY FIHE; RANGE: MICROCRYSTALLIME TO FIRE; MODERATE TMIWMRAT[OW)
GEWENT THPECS2: PCLOMITE CEMENT:

SEDIMENTARY STRAWTURES: [ATEMBEDOED, BICOTLREATED,

ACTESSORY MINERALSZ: CLAY-15X, PHOSPHATIC k- 1087

OTHER FEATWRES: CALCARECUS, REEFAL, PUCROSIC, YARVED, WEATHERED:

FOSSI1E: WOLLUEKS BRYOMW, CORAE, EOSSTL MOLO5T

DOLOSTOME; YELLOWIZH GRAY TO LEGAT (RAY: 125 POROSITY, FIMN POTINT VUGS,

VUGLLAR, mOLDTC; O- 108 ALTERED: ANREDRAL;

GRAIN ETZE: WERY FINE; RANGE: MICROCRYSTALLIME YO WERY FIME; WEERATE TMDURATICH:
CEWENT TTRECT: DGLOMITE CEMENT, CLAY MATRIX:

SEDIMENTART STRUCTLRES: BEDDED, BIOTLUREATEL,

ACCESSORY MIRERALZ: CLAY-10%, PHOSFHATIC SAMD-10%;

OTHER FEATURES: CALCARECUE, SPECKLED, MERIUM EECKYSTALL]ZATION:

FOSSELS: MOLLSS, FOSSTL FRAGMENTS, FOSSIL BMDS;

LIRESTOME; YELLOMISH GRAT TO MODERATE LIGHT cRAY; 05X PORDSITY, PIN ROIMT WIME,
INTERGRANULAR, LOW PESMEREILITY]

ERAlW TrPE: BIDOEMIC:

GRAIN SIZE: WICROCRYETALLIME; RAMGE: MICROCETSTALLINE TOD VERT FINE; MODERATE [HMDUWRAT LOH:
EEMENT TYFECSY: MOLCMITE CEMENT, CLAT MATRIN, CALCILUTITE MATE|X:

SELIHENTARY STRUCTURES: REDGED, LAMTMATED,

ACCESORY MIMERALS: CLAY-10K, PHOEPHATIC Sab-17%, OO0 CMETE-C5X:

OTHER FEATURES: CARCAREOLH:, EREOCLER, VWENED;

FOESILE: W0 FOSSILE;

DOLOMITE PHEZENT LODALEY

DOLOSTOME,; YELLOWIESH GiaT T LIGAT GRAY: 10% PORDEZITY, BOLDIC, WUGILAR,

LW PERMEABILITY; O-10X ALTERED; ARHEDRA, :

GRAIN STZE: H]CROCAYSTALLIME: RAMGE: HICROCRTSTALLIME TO VERY FIWE; HOGERATE [HCaMtATLoW;
CEMENT TYPE(RY: DLGM]TE CEMENT, {LAT MATRIX;

SEUIMERTART STRUCTURES: BEDDED, B1OTLUREATER,

ACCESEORY MIMERALS: CLAT-OTR, FHOSFHATIC SAkd- 125

OTHER FEATURES: CRRCARREDS, SRECKLEN, DOLOMITIC

FOESDL 57 MLLUSES, FOSSIL MOEDS, CRGANICS;

SAUDSTOME; TELLOMISH GRAY TO LIEHT SRAY; OSL PORGSITY, PIM POINT wuGs, INTERGRANULAR,
LOH PERMELRILITY:

GRAIY SIZE: VERY FINE; RANGE: MWICROCRYSTALLIE fO VERT FIUE;

POUMDHESS 2L M- AMGRILA; WEDI (UM SPRERTCITY; (OCD 1MELHRATION:

CEMENT TYPELSD: CLAY MATRIN, DOLODHITE CEMENT;

FEDIMENTARY STRULTURES: BERDED, STREAKED, LAMINATER, TICTURBATED, BRECCIATED,
ACCEESORY MINERALT: CLAY-15X, PHOSPHATIC SANG-5O0X, BOLOWITE-DRX;

DTHER. FEATURES: CALGAGECRY:, SPECKLED, DOLOMITIC, GRAMRRAR, VARYED;

FOEESTLG: FOSSIL FRAGMENTE, FOSEIL WOLDS  ORGaMtis;

Y5E RECIWERY
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L84 - 4860 CLAT; MOCOERATE GRAY TO WODERATE DARE GRAT; (2% FORCSTTY, EWTERGRAMULAR, LoW PERMEABIL]TY;
WCDERATE IMbawentTOM:
CEMENT TYPE{S)y: CLAY MATRIX, DOwCMITE CEMEMT, IRCM CEMENT:
SEDIHENTARY STRUCTINES: LAKIMATED, STREAKED, GRADED BEDDING,
ACCESSIRY MINERALS: PMOSPEATIC EAMD-20K, DOLOMITE - (L¥:
OTHER FEATURES: CALCAREDUS, SFECYLED, DOLOMITIC, PLASTIC, STROMATAL;
FOSSILG: WO FOSSILS:

G @  LGE.4 CALCARFMITE: WERY LIEHT ORMRMEE TO BDERATE GRav: (2% RROSITY, PIM POINE YIS,
INTERGRAMELAR . LOW FERMEMBILITY:
GRALN TYPE: BICMGEMIC, IWMTRACLASTS:
GRATM STZE: VERY FIME; RAMGE: MICROCRYETALLEME T FINE; MODERATE IMDURATION:
CEMERT TYPE(S): LAY MATREX, CALCILUTITE WATRIX:
XD EMENTARY FTRUCTURES: TWTERBEDDER:, LAMIWATED, STREARED, BEOTIRBATED,
ACCESEORY MWINERALE- PHOSPHATIC ZAMD-2U%, DLAY-20%:
OTHER FEATVRES: CALCARECLS, CRAMENAD & ESTROMATAL, WARIEGATED  wREVED:
FOSSILG: WO FOSSILS, ORGAMICS:

S68.4- 4T SILT; YERY L1GHT ORANGE TO LIGHT GRAT; 02K FORDSITY, FIN MINT YIGS, INTERGRAMLUILAR,
LOW PERMEAETLITY; MOOERATE [MOGNEATION;
CEMEMT TYPES}: CLAY MATE[Y, CALCILUTITE HATRIK:
SEUIMENTARY STRUCTURES: GRADED BEDDING, STEEAKED,
ACCESSORT MINERALST CLAY-Z5X, FROZPHATIC SAMD-15%, CALCILUTITE-1SX;
OTHER FEATURES: CALCARECUS, SPECKLED, PLATY, PARTIUGS, VARVED;
FOSSILST MO FOSSILS, CRGAMICS;
B0% RECWERY 449-GT4, MOOERATELY INDAATED FHOSPHATIC LIMEY CLAT AT &72.3°

dPa - 4ATR CLATD WERT LIGHT CRAMGE TO HOGERATE GRAY: OXY FOROS[TY, WVYATLAR, |MTEFGRAMUILAR,
LOW PERMEABILITY; MIOERATE TMLRAFION;
CEMEMT TYPE(FI: CLAT HATRIE, CALEILUTITE maTEfx:
FELIMENTARY STRUCTURES: BEDDED,
ACCESENRY MINERALZ: PHOSPHATIC SAMED-OX, CALECLUTITE-1SX, SELT-10%;
CTRER FEATLMES: CulCAREQMS, TPECELED, FLASTIC, GRERSY;
FOSSILS: WO FOSSILS;

7% - &B7.6 CALCARENMITE; VERT LIGKT Ghat TO LLGRAT GRAY; 025 PORGSTTY, WVUGULAR, 1DW PERKEARILITY;
GRAIN TYPE: FIDGENIC, IMTRACLASTS:
GRAIM S12E: WERY FINE; RAMGE: WICROCRTSTALLLIME TO VERY FIME; GIMI1 [MDERATLON]
CEMENT TYPE{S): CLAY MATRTX, CALCILUTITE HATRIX:
SEDIMEMTARY STRUCTLHES: INTERBEDOEN,
ACCEESOET MIRERALS: CLAY-20%, CALCILUTITE=10E, PHOSPHATLC SAMh-30K E10T-10%;
CTRER FEATURES: CALCARECLS, SPECELER, GRANULAR;
FOSSILS: HOLLUSXS, FOSSTL FRAGMENTS, FOSSIL MOLDS:

T

SILTY, LIMEY PEOCSPRATIC CLAYS AT 4871.5 Wb 435,74 (eTEovaLs
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44T.6-  GEW.5 CLAT; VERY LIGHT GRAY TG LIGHT GRAY; WOT OBSERWED; WODERATE CWCAMRAT IOM;
CEMEMT TYPELT2: CLAY MATRIXN, TALCILUTITE MATRIN:
FEDTMENTARY STRUCTURES: INTERBEDDED,
MIEST(RT MIMERALS: CALCILUTITE- 155, PHOGFEATIC RRM0- 154, SILT-10%;
CTHEE FEATURES: CRLCARECUE, EPECKLED, CHALKY;
FOSSTLS: MO FOESILE;
TEX RECCVERT SB&-587.5

G- APY S CRRERITE; VERY LIEHT ERAY TO LIGHT GRAY; 02X FOROSITY, YUGULAR, IHTERCRAMIALAR.
LW PERMEARBELITY;
GRAIN TYPE: BIOGEMIC, INTRACLASTS;
GRAIN STIE: WERY FINE; RAMOE: MICROCRTSTALLIME TO FIME; S0OU [NCARAY I{M;
CEHENT TYPE{S}z CLAT MATRIX, CALLILLTITE HATRIX;
TEULI¥ENTARY STRUCTURES: HEEHED, BICTUREATED,
ACCESORY MINERALS: CALCILUTITE-15X, PHOSFHATIC SAMO-15%E, SILT-13XK, CLAY-13XK;
DTHER FEATURES: TALCARERE, CHALKY, FPECKLED;
FOSRSILE: WOLLUSKS, FOSEIL ERAGHENTS, ORGARICE;
CLAY LATER AT 454"

4¥e - 6.7 CALCARERTTE: LICHT GRAT TO WERY LTGHT ORMNGE; G2K PORCSITY, WVUGMAR, LOW PERMEARILITY,
INTERGRAM ILAR;
GRAIM TYPE: BIDODEMIC, TMTRACLASTS:
GRATIW EITE: YERT FINME; RowmiGE: MICROCATSTALLIME TO FIRE; 00 THOLRATION:
TEMEMT TYPECTI: CLAY MATRIA, CALCILUTITE MATRIN;
SEDIRENTARY STRACTURES: BEMIED,
ACCESSORY MINERALZ: CALEILUTITE-15X, PHOSPHATIC SN -13%, BILT-10%. CLAY-18%:
QTHER FEATLHES: CRALCAREQUS, SPECELED, CHALKY, WHUASHED SAMRLE:
FOSSILE: FOSSIL FRAAGMEMTS, ORGRMICE, MOLLUSKS:

ST6.7- 519 CLAF: WERY LIGHT GRAY TO VERY LIGHT ORANGE; WOT OBSERVED; MODERATE INTAURATION
CEMERT TTPELZ2: CLAT MATRIX, CALCILUTITE WATRIX;
SED IHENTARY STRUCTURES: GRAMWED EELO]RG,
ROCESSORY MIMERALZ: CALCILUTITE-10%, HEAWT M]MERALS-02K, PHISFHATIC SAHD-05X;
OTHER FEATLRES: CALCAREGLS, PLASTIC;
FOSE[LS: W) FLESILE;

£1% - %235 CALCAREWITE; YERY LOCHT CRAY TO VERY LIGHT DRANGE: 05X POROSITY, WUGRAR, MALOIC,
L% PERMEABELITY;
GRAIN TYPE: BIGZEWIC, 1RTRACLASTS, CALCILUTITE;
CRAIH SIIE: VERY FINE: RANGE: HICROCRTSTALLINE TO FINE; MODERATE [WCARATilw;
CEMERT TYPELS1: CALCTLUTITE MATRIX:
SEDIRENTARY STALCTURES: 1WTERBEDNEL . B1OTURBATED
ACTESSORT MINERALS: CALCILUTITE-2O0R, HEAYT MIMERALE- 0%, FHOSPRATIC SheE-G3X;
CTHEE FEATURES: CALCAREDNES, CHALKY;
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5235 B0A.E LIMESTOME: YERT LTGHT GRAY TO YERY LTGHT DRAWGE: NOT OBFERYED;
GRALN TYPE: CALCILUTITE;
WATH S1ZE: MICROCRYFTALLINE; RANGE: MICROCEYETALLIWE TO VERT FIME; GOOO THIWRATION;
CEMFHT TTRE({S7: CLAY MATRIX, CaLCILUTITE WATR1XT
FEDTHENTART STRUCTURES: INTERBEMDED,
ACESSORY WIMEBRALE: CALCILUTITE-2TX, CLAT-20K, HEAYY HINERALS-03X;
DTHER FEATURES: CALCARECUS, CHALEY;
FOSSILE: W) FmSILE;

So4.8-  E25.H SILT: GRATISH BROWN TO DARE YELLCWISH BROWM; GO0O RCURATION;
CEMENT TYFELS1: CLAY MATRLN, CALCILAMITE WMATRIN:
SEDIMENTARY STRLUCTURES: INTERBEDDED, LAMIMATED, WOTTLED,
ACTESSORY MIMERALS: CALCILAMITE- 10X, CLAY-15%, HEAVY MINERALS-05%;
OTHER FEATIMEST CALCARECERS, PLATY, STROMATAL, PARTINGS;
FOFSILS: WD FOSSILE, CRGAMICE;

S35 - 539 CALCAREMITE; VERY LIGHT GRAY TO WERY LIGHT ORANGE: (3X POROSITY, VUGUILAR, [MTERCRAMG AR,
Lo PEEMEREILITY;
GRAIN TEPE: RICGENIC;
GRAIN SEXE: VERY FIME; RANGE= MICROCRYSTALLINE TO EIME; GOOD TMDLRATION;
CEMENT TYPECSH: CAAY MATRIN, CALCILUTITE MATRIN:
SEDIMENTARY STRUCTURES: BEDDED, DIOTEMLBATER,
ACCETSORT WiNERALS: CALETLUVTTE-15%, CLAT-15%, HEAVY MINERALS-03%, FHDSPHAVIC SANg- (3%
CTRER FEATURES: CALCAREOUS  SPECKLED, CHALKY;
FOSSILS: FDSSIL FRAGHENTS, FDSSIL MOLDS;

EX§ - 549.% CALCARENITE; VERT L1GHT GRAY TO VERY LIGHT ORAMEE; 02X PORDSITY, INTERGRARULAR, VUBULAR,
LA PERMEREILITY?
ERAIN TYPE: RIDGEWIC;
GRAEW FIZE: WERY FINE; RANGE: MICROCRYSTALLINE TO YERY FINE: GDOD TMBURAT[DW:
CEMEXT TYPE(%): CLAY MATRTN, CALCILUTITE MATRIL:
SED IMENTARY STRUCTLRES: GRADED BEDDIMG, MOTTLED, BICTURBATED,
ACCESSORY MINMERRLS: CALCILUTITE- 10X, CLAT-13%, HEawr MIMERALL-07X;
OTHER FEATURES: CALLAAECUS, SPECKLED, WARVED;
FOSSILE: MOLLAEKS, FDSSTL FRAGMENTS, CRGAKICS)
DUSKY TELLOW CLAY LAYER AT 545.5: GREEN CLAT AT 564.07; DOLOMITIC CHUMES AT S43.2¢, &%
RECIWERY Daf-05d

BAg.S- 554 CLAT; LIGHT OCIVE TO VERY LICHT ORANGE: MOT OBSERYED: COOC [MPARATIIM;
CEHENT TYPE{S): CLAY MATRIX;
SEDIMENTARY SYRUCTURES: INTERGEDDED, MASSIVE, WOTTLED,
AGCESSORY MIMERALT: SELT-10X, CALCILUTIVE-OTE, REAVY M]MERRLS-DEX;
OTHER FEATURES: CALCARECKM, PLASTIC, MUGDY, WARVED;
FOSSILT: MG FOSSILS, DRGAMICS:
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CALCAREN]ITE; LIGHT CRAY TO GRAYISH OLIWE; 028 PORDSITY, PIN PODINT WGE, LOW PERMEABILITY;
GRAIN TTPE: BIOGEMIL, [NTRACLASTS:

GRAIR SIZE: VERY FINE; RAWGE: HICRODCRYSTALLIME T VERY FINE; oOOE CHDURAT ICH;

CENENT TTPELS): CLATY MATRIX, CALCILUTITE MATRIX:

SEOTMENTART STRUCTUMES: CRADED BHEDOING, WOTTLED, BIGTURBATED,

ACCESIORY MIMERALS: CALCILUTITE-10X, SILT-1DX, HEWWT MINERALS-OCE, av-13%:

(YAER FEATURES: CALCAREQUS, CHALKY, SFPECELED, VARVED, VARIEGATED:

FOGZILS: WOLLUSKS, FOGEIL ERAGHENTS;

TULAY: LIGHT GRAY TD WERY LIGHT ORAWGE: DZE PORGEITY . FRRCTURE, LOW PERMERELILLTY;
MOCERATE | HOURAT M

CEMENT TYPELSS: CLAY WATRIX;

SECIMENTARY STRUCTURES: THTEREEDDED, STREAKED, BICTLRBATEL,

OTHER FEATIRES: CALCARRENTS, CHALKY, VRRYED, WARIEGATED, STROMATAL

FOSSTLE: WD FORSILs, CRGANICE;

CLAY; YERY LIGHT GRAT TO VERY L1GHT ORAWGE: NOT CRSERNED; WOEIERATE [HDUEAT [ON;
CEMENT TYPELT2: CLAT MATRIN:

EFDIMENTARY STRUCTURES: IMTERBEODED,

ALCESTORT MIMERALS: FILT-10%, REAYY MINERMLS-02%;

OTHER FEATLRES: CALCAREGR, PLASTIC:

FRSSILSG T MO FOSSILE;

CALCARENITE LAYER AT 343.4

CLAT; LTGHT OLIVE ERAT T3 OLIVE GRAY: 0ZX POROISITY, FRACTURE, LOW PERMEARILITY:
WCOERATE [MOLHGAT 10N

CEMENT TTPE{S): CLAT HATRIX;

EED IMENTARY STHATURES: GRADSD RECHIKg,

ACCESSORT MINERALS: STLT-10%, HEAYY HIMERMLS-04X;

OTHER FEATLMEL: CALCARENUS, SFECELED, PARTINGS, PLASTIC, CHALYY)

FRISTLF: WD FOBFILE, DRGAMICE;

PIAE[SH GRAY LIMESTOME AT 571.4; SX BECOVERT Sa9-5is.

CALCARENITE; TELLOWISH GRAY TO L1GHT QLIVE; 023% PORCEITY, FRACTURE, LOW PERMEARILITY;
GRAIN TYFE: HIGEMLC:

GRAIN ST2N- WERY FIRE: WAMGE: MICROCHYLTALLINE TOH WERY FINE; GOOR FNUAKATION;

CEMENT TYFELZ): CLAYT MATRIX:

SEDIMENTARY STHUCTURES: BENDEDR, WO TLED,

MLCESSORY MIHERALS: BILT-18%. HEAVT WINERALE-DEX;

CTHER FEATURES: CALCRREONRS, SPECKLEN, WARLEGNTED;

EDa%lLG: MO FDRSTLS;
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591.7-

604 -

613.5-

617.8-

591.7

604
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617.8

629

CLAY; LIGHT GRAY TO GREENISH BLACK; 02X PORCSITY, FRACTURE, LOW PERMEABILITY;
MODERATE INDURATION;

CEMENT TYPE(S): CLAY MATRIX;

SEDIMENTARY STRUCTURES: INTERBEDDED, LAMINATED, MOTTLED,

ACCESSORY MIMERALS: HEAVY MINERALS-02%, SILT-10%;

OTHER FEATURES: CALCAREQUS, PLASTIC, VARIEGATED, VARVED;

FOSSILS: FOSSIL FRAGMENTS, ORGANICS;

LIMESTONE LAYER AT 591.2; INCREASINGLY CALCAREOUS TOWARDS 589/ INTERVAL

CALCARENITE; MODERATE LIGHT GRAY TOQ VERY LIGHT ORANGE; 02% POROSITY, PIN POINT VuGs,
LOW PERMEABILITY;

GRAIN TYPE: BIOGENIC, CALCILUTITE;

GRAIN SIZE: VERY FINE; RANGE: MICROCRYSTALLINE TO VERY FINE; MODERATE INDURATION;
CEMENT TYPE(S): CLAY MATRIX, CALCILUTITE MAYRIX;

SEDIMENTARY STRUCTURES: GRADED BEDDING, LAMIMATED,

ACCESSORY MINERALS: CLAY-20X, HEAVY MINERALS-04%, PHOSPHATIC SAND-10%, SILT-10%;
OTHER FEATURES: CALCAREOUS, SPECKLED, VARVED;

FOSSILS: FOSSIL FRAGMENTS, ORGANICS;

90X RECOVERY 589-5947; 88% RECOVERY 599-6047

CLAY; OLIVE GRAY TO LIGHT OLIVE GRAY; NOT OBSERVED; MODERATE INDURATION:
CEMENT TYPE(S): CLAY MATRIX, CALCILUTITE MATRIX;

SEDIMENTARY STRUCTURES: GRADED BEDDING, MOTTLED,

ACCESSORY MINERALS: SILT-10%, CALCILUTITE-10%;

OTHER FEATURES: CALCAREOUS, SPECKLED, WEATHERED, CHALKY, VARVED;
FOSSILS: MO FOSSILS, ORGANICS;

LIMESTONE; YELLOWISH GRAY TO MODERATE DARK GRAY; 10X POROSITY, VUGULAR, MOLDIC,

LOW PERMEABILITY;

GRAIN TYPE: BIOGENIC, CALCILUTITE;

GRAIN SIZE: MICROCRYSTALLINE; RANGE: MICROCRYSTALLINE TO VERY FINE; MODERATE INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX, SPARRY CALCITE CEMENT;

SEDIMENTARY STRUCTURES: INTERBEDDED, STREAKED, BIOTURBATED,

ACCESSORY MINERALS: CLAY-07X, SPAR-10%;

OTHER FEATURES: CALCAREOUS, WEATHERED:

FOSSILS: MOLLUSKS, FOSSIL MOLDS, ORGANICS;

CALCARENITE PRESENT; B7X RECOVERY 513.5-617.8¢

CLAY; VERY LIGHT GRAY TO LIGHT GRAY; NOT OBSERVED; MODERATE INDURATION;
CEMENT TYPE(S): CLAY MATRIX, CALCILUTITE MATRIX;

SEDIMENTARY STRUCTURES: BEDDED, MOTTLED,

ACCESSORY MINERALS: HEAVY MINERALS-04X, CALCILUTITE-10%;

OTHER FEATURES: CALCAREQUS, SPECKLED;

FOSSILS: NO FOSSILS, ORGANICS;

INTERVAL 1S MOSTLY SLIGHTLY CALCAREOUS CLAY CALCILUTITE LAYER AT 624.6&
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629 - 631 LIMESTONE; VERY LIGHT GRAY TO MODERATE LIGHT GRAY; 10% POROSITY, VUGULAR, MOLDIC,
LOW PERMEABILITY;
GRAIN TYPE: BIOGENIC, INTRACLASTS;
GRAIN SIZE: VERY FINE; RANGE: MICROCRYSTALLINE TO VERY FINE; POOR INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX, CLAY MATRIX;
SEDIMENTARY STRUCTURES: INTERBEDDED, BIOTURBATED,
ACCESSORY MINERALS: CLAY-13X%;
OTHER FEATURES: CALCAREOUS, WEATHERED, CHALKY:
FOSSILS: MOLLUSKS, FOSSIL MOLDS, FUSSIL FRAGMENTS, ORGANICS;

631 - &639.6 CALCILUTITE; VERY LIGHT GRAY TO VERY LIGHT ORANGE; 02% POROSITY, INTERGRANULAR,
LOW PERMEABILITY;
GRAIN TYPE: CALCILUTITE;
GRAIN SIZE: NICROCRYSTAﬁLINE; RANGE: CRYPTOCRYSTALLINE TO MICROCRYSTALLINE;
GOOD INDURATION;
CEMENT TYPE(S): CLAY MATRIX, CALCILUTITE MATRIX;
SEDIMENTARY STRUCTURES: IMTERBEDDED,
ACCESSORY MINERALS: CLAY-40%, HEAVY MINERALS-02%, PHOSPHATIC SAND-03%;
CLAY INTERVAL AT 637.6

639.6- 641.8 CLAY; VERY LIGHT GRAY TO LIGHT GRAY; NOT DBSERVED: POOR INDURATION;
CEMENT TYPE{S): CLAY MATRIX;
SEDIMENTARY STRUCTURES: INTERBEDDED,
ACCESSORY MINERALS: SILT-03%, HEAVY MINERALS-02%;:
OTHER FEATURES: CALCAREOUS, CHALKY, PLASTIC;
FOSSILS: FOSSIL FRAGMENTS;

641.8- 644  CALCARENITE; LIGHT GRAY TO LIGHT OLIVE GRAY; 02% POROSITY, INTRAGRANULAR, LOW PERMEARILITY;
GRAIN TYPE: BIOGENIC, CALCILUTITE;
GRAIN SIZE: VERY FINE; RANGE: MICROCRYSTALLINE TO VERY FINE; MODERATE INDURATION;
CEMENT TYPE(S): CLAY MATRIX, CALCILUTITE MATRIX;
SEDIMENTARY STRUCTURES: BEDDED, HODULAR,
ACCESSORY MINERALS: PHOSPHATIC SAND-10%, SILT-05%, HEAVY MINERALS-04%, CLAY-30%;
OTHER FEATURES: CALCAREOUS, SPECKLED;
FOSSILS: FOSSIL MOLDS, ORGAMICS;
60% RECOVERY 439.6-644

644 - 649  CLAY; DARK GREENISH GRAY; ON% POROSITY, POOR INDURATION;
CEMENT TYPE{S): CLAY MATRIX;
SEDJMENTARY STRUCTURES: INTERBEDDED,
ACCESSORY MINERALS: SHALE-20%;
OTHER FEATURES: PLASYIC;
FOSSILS: MO FOSSILS, ORGANICS;
THIS CLAY INTERVAL IS A WAXY DARK GREEN "SHALE"™
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649 - 650.4 SANDSTONE; DARK GREENISH GRAY TO MODERATE LIGHT GRAY; 04% POROSITY, INTERGRANULAR,
LOW PERMEABILITY;
GRAIN SIZE: FINE; RANGE: VERY FINE TO MEDIUM;
ROUNDNESS: SUB-ANGULAR TO ROUNDED; MEDIUM SPHERICITY; MODERATE INDURATION;
CEMENT TYPE(S): CLAY MATRIX, CALCILUTITE MATRIX;
SEDIMENTARY STRUCTURES: BRECCIATED, INTERBEDDED,
ACCESSORY MINERALS: CLAY-20%, HEAVY MINERALS-03%, PHOSPHATIC SAND-05X, CALCITE-05%;
OTHER FEATURES: CALCAREOUS, POOR SAMPLE, GRANULAR, SPECKLED;
FOSSILS: MOLLUSKS, FOSSIL FRAGMENTS, FOSSIL MOLDS, ORGANICS;

650.4- 650.7 CALCARENITE; WHITE TO VERY LIGHT GRAY: 03% POROSITY, INTERGRANULAR, MOLDIC,
LOW PERMEABILITY;
GRAIN TYPE: BIOGEMIC, CALCILUTITE;
GRAIN SIZE: VERY FINE; RANGE: MICROCRYSTALLINE TO FINE; MOOERATE INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX, CLAY MATRIX;
SEDIMENTARY STRUCTURES: INTERBEDDED,
ACCESSORY MINERALS: CLAY-20X, HEAVY MINERALS-03%, PHOSPHATIC SAND-O04%;
OTHER FEATURES: CALCAREOUS, GRAMULAR, SPECKLED, WEATHERED;
FOSSILS: MOLLUSKS, FOSSIL FRAGMENTS, ORGANICS;

650.7- 654  SHALE; GREENISH BLACK; MOT OBSERVED; MODERATE INDURATION;
CEMENT TYPE(S): CLAY MATRIX, CALCILUTITE MATRIX;
SEDIMENTARY STRUCTURES: INTERBEDDED, FISSILE,
ACCESSORY MINERALS: CLAY-15X, HEAVY MINERALS-0Z2%, QUARTZ SAND-01%;
OTHER FEATURES: CALCAREQUS, PLATY, WEATHERED;
FOSSILS: FOSSIL FRAGMENTS, ORGANICS:
4T% RECOVERY

656 - 656.3 SHALE; VERY LIGHT GRAY TO GREEMISH BLACK; 03X POROSITY, FRACTURE, LOW PERMEABILITY;
MODERATE INDURATION;
CEMENT TYPE(S): CLAY MATRIX, CALCILUTITE MATRIX;
SEDIMENTARY STRUCTURES: INTERBEDDED, FISSILE, LAMINATED,
ACCESSORY MINERALS: CLAY-20%;
OTHER FEATURES: CALCAREOUS, CHALKY, VARIEGATED, WEATHERED, STROMATAL:
GREEN SHALE INTERBEDDED MITH WHITE CHALK

656.3- 664.5 CALCARENITE; VERY LIGHT GRAY TO VERY LIGHT ORANGE; 05% POROSITY, MOLDIC, INTERGRANULAR,
LOW PERMEABILITY:
GRAIN TYPE: CALCILUTITE, BIOGENIC;
GRAIN SIZE: VERY FINE; RANGE: MICROCRYSTALLINE TO FINE; MODERATE INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX, CLAY MATRIX, DOLOMITE CEMENT;
SEDIMENTARY STRUCTURES: BRECCIATED, BIOTURBATED,
ACCESSORY MINERALS: QUARTZ SAND-30X, CLAY-20%, HEAVY MINERALS-02X, PHOSPHATIC SAND-03%;
OTHER FEATURES: CALCAREQUS, BROWN ANHYDRITE CRYSTALS, GRANULAR, CHALKY, VARVED;
FOSSILS: MOLLUSKS, WORM TRACES, FOSSIL FRAGMENTS, ORGANICS;
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664.5- 6653.5 SANDSTONE; VERY LIGHT GRAY TO LIGHT GRAY; 05% POROSITY, INTERGRANULAR, LOW PERMEABILITY;

665,5-

674 -

686 -

674

686

699

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE;

ROUNDNESS: SUB-ANGULAR TO ANGULAR; LOW SPHERICITY; MOOERATE INDURATION;

CEMENT TYPE(S): CALCILUTITE MATRIX, CLAY MATRIX:

SEDIMENTARY STRUCTURES: INTERBEDDED,

ACCESSORY MINERALS: CLAY-20%, HEAVY MINERALS-03X, PHOSPHATIC SAND-04%, CALCILUTITE-20%;
OTHER FEATURES: CALCAREOUS, GRANULAR, CHALKY, WEATHERED, VARVED;

FOSSILS: MOLLUSKS, FOSSIL FRAGMENTS, FOSSIL MOLDS, ORGANICS;

GASTROPOD MOLDS

LIMESTONE; YELLOWISH GRAY TO VERY LIGHT GRAY; 04X POROSITY, VUGULAR, LOW PERMEABILITY;
GRAIN TYPE: CALCILUTITE, BIOGENIC;

GRAIN SIZE: MICROCRYSTALLINE; RANGE: MICROCRYSTALLINE TO VERY FINE: MODERATE INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX, CLAY MATRIX:

SEDIMENTARY STRUCTURES: INTERBEDDED, MODULAR, GRADED BEDDIMG, BIOTURBATED,

ACCESSORY MINERALS: CLAY-15%, HEAVY MINERALS-02X, IROM STAIN-01%, QUARTZ SAND-08%;
OTHER FEATURES: CALCAREOUS, DOLOMITIC, CHALKY, WEATHERED, SPECKLED;

FOSSILS: MOLLUSKS, FOSSIL FRAGMENTS, FOSSIL MOLDS;

70X RECOVERY 685.5-674/

LIMESTOME; LIGHT GRAY TO VERY LIGHT ORANGE; 02% POROSITY, INTERGRANULAR, FRACTURE,

LOW PERMEABILITY;

GRAIN TYPE: CALCILUTITE;

GRAIN SIZE: MICROCRYSTALLIMNE; RANGE: MICROCRYSTALLIME TO VERY FINE; MODERATE INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX, CLAY MATRIX;

SEDIMENTARY STRUCTURES: GRADED BEDDING,

ACCESSORY MINERALS: CLAY-20%, HEAVY MINERALS-03%, QUARTZ SAND-10%, PHOSPHATIC SAND-02%;
OTHER FEATURES: CALCAREOUS, GRAWULAR, SPECKLED, CHALKY;

FOSSILS: NO FOSSILS;

PICKED AS TOP OF SUWANNEE FORMATION

CALCARENITE; MODERATE YELLOWISH BROWN TO VERY LIGHT ORANGE; 20% POROSITY, IKTERGRANULAR,
MOLDIC, POSSIBLY HIGH PERMEABILITY:

GRAIN TYPE: BIOGENIC, IMTRACLASTS, CALCILUTITE;

GRAIN SIZE: VERY FINE; RANGE: MICROCRYSTALLINE TD FINE; MODERATE INDURATION;

CEMENT TYPE(S): SPARRY CALCITE CEMENT, DOLCMITE CEMENT, CALCILUTITE WATRIX;

SEDIMENTARY STRUCTURES: INTERBEDDED, GRADED BEDDING, BIOTURBATED,

ACCESSORY MINERALS: CLAY-05%, DOLOMITE-10%;

OTHER FEATURES: CALCAREOUS, COQUINA, LOW RECRYSTALLIZATION, GRANULAR, SUCRGSIC;
FOSSILS: MOLLUSKS, FOSSIL MOLDS, ORGANICS;

75% RECOVERY 689-694/
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699 - 714 CALCARENITE; YELLOWISH GRAY TO VERY LIGHT ORANGE; 15% POROSITY, INTERGRANULAR,
PIN POINT VUGS, POSSIBLY HIGH PERMEABILITY;
GRAIN TYPE: BIOGENIC, INTRACLASYS, CALCILUTITE;
GRAIN SIZ2E: FINE; RANGE: VERY FINE TO FINE; MODERATE INDURATION;
CEMENT TYPE(S): SPARRY CALCITE CEMENT, CALCILUTITE MATRIX:
SEDIMENTARY STRUCTURES: INTERBEDDED, BIOTURBATED,
ACCESSORY MINERALS: CLAY-02X;
OTHER FEATURES: CALCAREOUS, COGUINA, GRANULAR;
FOSSILS: MOLLUSKS, FOSSIL FRAGMENTS, FOSSIL MOLDS, BENTHIC FORAMINIFERA;
SEVERAL GRAY CALCAREQOUS CLAY LENSES, AVERAGES 2% DOLOMITE FROM 699-70%/; TRACE HEAVY
MINERALS FROM 704-709f

714 - 729 CALCARENITE; YELLOWISH GRAY TO VERY LIGHT ORANGE; 10X POROSITY, INTERGRANULAR,
POSSIBLY HIGH PERMEABILITY, MOLDIC;
GRAIN TYPE: BIOGENIC, INTRACLASTS, SKELETAL CAST;
GRAIN SIZE: FINE; RANGE: VERY FINE TO FINE; MODERATE IKDURATION;
CEMENT TYPE(S): SPARRY CALCITE CEMENT, CALCILUTITE MATRIX;
SEDIMENTARY STRUCTURES: INTERBEDDED, MOTYLED, BIOTURBATED, BEDDED,
ACCESSORY MINERALS: CLAY-05X, GLAUCONITE-01%;
OTHER FEATURES: CALCARECUS, COQUINA, GRANULAR;
FOSSILS: FOSSIL FRAGMENTS, FOSSIL MOLDS, MOLLUSKS, ORGANICS;

CLAY LAYER AT 725.7' ABUNDANT PELECYPOD & GASTROPOD MOLDS AMD MICROFOSSILS NEAR 7257

729 - T44  CALCARENITE; VERY LIGHT ORANGE TO VERY LIGHT GRAY; 05% POROSITY, INTERGRANULAR,
LOW PERMEABILITY, PIN POINT VUGS ;
GRAIN TYPE: BIOGENIC, CALCILUTITE;
GRAIN SIZE: FIRE; RANGE: MICROCRYSTALLINE TO FINE; GOOD INDURATION;
CEMENT TYPE(S): CLAY MATRIX, CALCILUTITE MATRIX;
SEDIMENTARY STRUCTURES: GRADED BEDDING, INTERBEDDED, BIOTURBATED,
ACCESSORY MINERALS: CLAY-15%, CALCILUTITE-10%, HEAVY MINERALS-03%;
OTHER FEATURES: CALCAREOUS, GRANULAR, COQUINA;
FOSSILS: BENTHIC FORAMINIFERA, MOLLUSKS, FOSSIL FRAGMENTS, FOSSIL MOLDS;
TRACE HEAVY MIMERALS ONLY AT 734-738¢

744 = 759  CALCARENITE; VERY LIGHT ORANGE TO YELLOWISH GRAY; 10% POROSITY, INTERGRANULAR,
PIN POINT VUGS, LOW PERMEABILITY;
GRAIN TYPE: BIOGENIC, CALCILUTITE;
GRAIN SIZE: VERY FINE; RANGE: MICROCRYSTALLINE TQ FINE; MODERATE INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX;
SEDIMENTARY STRUCTURES: INTERBEDDED,
ACCESSORY MINERALS: CLAY-10%, CALCILUTITE-15%, DOLOMITE-05%;
OTHER FEATURES: CALCAREOUS, GRANULAR, DOLOMITIC, CHALKY;
FOSSILS: MOLLUSKS, BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS, FOSSIL MOLDS;
MINOR DOLOMITE PRESENT FROM 749-755 INTERVAL, 88X RECOVERY T44-749', T6% RECOVERY 754-7597
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759 - 774  LIMESTONE; VERY LIGHT ORANGE TO YELLOWISH GRAY; 12% PORCSITY, MOLDIC, FRACTURE,
POSSIBLY HIGH PERMEABILITY;
GRAIN TYPE: BIOGENIC, CALCILUTITE;
GRAIN SI1ZE:; MICROCRYSTALLINE; RANGE: MICROCRYSTALLINE TO VERY FINE; MODERATE INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX, CLAY MATRIX;
SEDIMENTARY STRUCTURES: INTERBEDDED,
ACCESSORY MINERALS: CLAY-15%, CALCILUTITE-40%;
OTHER FEATURES: CALCAREQUS, DOLOMITIC, CHALKY, WEATHERED, VARVED:
WELL- INDURATED DOLOMITE LAYER AT 764.1

774 - 789 CALCARENITE; VERY LIGHT ORANGE TO YELLOWISH GRAY; 15% POROSITY, INTERGRAMULAR, MOLDIC,
POSSIBLY HIGH PERMEABILITY;
GRAIN TYPE: BIOGENIC, INTRACLASTS, CALCILUTITE;
GRAIN SIZ2E: VERY FINE; RANGE: MICROGCRYSTALLINE TO FINE; MODERATE INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX, SPARRY CALCITE CEMENT;
SEDIMENTARY STRUCTURES: INTERBEDDED, BIOTURBATED,
ACCESSORY MINERALS: CLAY-10%, CALCILUTITE-20%;
OTHER FEATURES: CALCAREOUS, GRANULAR, REEFAL;
FOSSILS: MOLLUSKS, BRACHIOPOD, FOSSIL MOLDS, CORAL;

789 - BO4  CALCARENITE; VERY LIGHT ORANGE TO VERY LIGHT GRAY; 20X POROSITY, VUGULAR, INTERGRANULAR,
POSSIBLY HIGH PERMEABILITY;
GRAIN TYPE: BIOGENIC, INTRACLASTS, SKELETAL CAST;
GRAIN SIZE: VERY FINE; RANGE: MICROCRYSTALLINE TO FINE; MODERATE IMDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX, SPARRY CALCITE CEMENT;
SEDIMENTARY STRUCTURES: BEDDED, BIOTURBATED,
ACCESSORY MINERALS: CLAY-05%, CALCILUTITE-20%, GLAUCORITE-O1%;
OTHER FEATURES: CALCAREOUS, REEFAL, GRAMULAR:
FOSSILS: MOLLUSKS, BRACHIOPQOD, CORAL, FOSSIL FRAGMENTS, FOSSIL MOLDS;
SOLUTION CHANNELS FROM 797.3-799; LARGE WORM TUBE AT 802¢

804 - B24  CALCARENITE; VERY LIGHT ORANGE; 15X POROSITY, INTERGRANULAR, MOLDIC, LOW PERMEABILITY;
GRAIN TYPE: BIOGENIC, CALCILUTITE;
GRAIN SIZE: VERY FINE; RANGE: WICROCRYSTALLINE TO FINE; MODERATE IKDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX, SPARRY CALCITE CEMENT;
SEDIMENTARY STRUCTURES: BEDDED, BIOTURBATED,
ACCESSORY MINERALS: CLAY-07%, CALCILUTITE-15%;
OTHER FEATURES: CALCAREOUS, GRANULAR;
FOSSILS: MOLEUSKS, BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS, FOSSIL MOLDS;
AVERAGE OF 85X RECOVERY OVER THESE CALCARENITE INTERVALS
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824 - B39 CALCARENITE; YELLOWISH GRAY TO VERY LIGHT ORANGE; 15% POROSITY, INTERGRAMULAR, MOLDIC,
LOW PERMEABILITY;
GRAIN TYPE: BIOGENIC, CALCILUTITE;
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE; MODERATE INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX, SPARRY CALCITE CEMENT:
SEDIMENTARY STRULTURES: BEDDED, BIOTURBATED,
ACCESSORY MINERALS: CLAY-05X, CALCILUTITE-20%;
OTHER FEATURES: CALCAREOUS, GRANULAR, CHALKY;
FOSSILS: MOLLUSKS, BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS, FOSSIL MOLDS;

839 - 8£49.5 CALCARENITE; VERY LIGHT ORANGE TO YELLOMISH GRAY; 10% POROSITY, INTERGRANULAR, MOLDIC,
LOW PERMEABILITY;
GRAIN TYPE: BIDGEMIC, CALCILUTITE;
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE; MODERATE INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX, SPARRY CALCITE CEMENT;
SEDIMENTARY STRUCTURES: INTERBEDDED, BIOTURBATED,
ACCESSORY MINERALS: CALCILUTITE-20%, SPAR-08X, CLAY-03%;
OTHER FEATURES: CALCAREOUS, GRANULAR, CHALKY;
FOSSILS: MILIOLIDS, FOSSIL FRAGMENTS, FOSSIL MOLDS, BRYDZOA, MOLLUSKS;

849.5- 859 CALCAREMITE; YELLOWISH GRAY TO GRAYISH ORANGE; 35% POROSITY, INTERGRANULAR, MOLDIC,
POSSIBLY HIGH PERMEABILIYY;
GRAIN TYPE: BIOGENIC, CALCILUTITE, SKELETAL CAST;
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE; MODERATE INDURATION;
CEMENT TYPE{S): CALCILUTITE MATRIX, SPARRY CALCITE CEMENT;
SEDIMENTARY STRUCTURES: BEDDED, BIOTURBATED,
ACCESSORY MINERALS: CALCILUTITE-25%, SPAR-10%, CLAY-01%;
OTHER FEATURES: CALCAREOUS, GRANULAR, COQUINA;
FOSSILS: WILIOLIDS, ECHINOID, BRYOZOA, FOSSIL FRAGMENTS, FOSSIL MOLDS;
THIS LIMESTONE IS ESSENTIALLY A MILLIOIDAL LIMESTONE, TRACE DICTYCONUS COOKEI, SOME
PELECYPOD MOLDS

859 - 874 CALCARENITE; VERY LIGHT ORANGE TO YELLOWISH GRAY; 10% POROSITY, INTERGRANULAR, MOLDIC,
LOW PERMEABILITY;
GRAIN TYPE: BIDGENIC, CALCILUTITE;
GRAIN SIZE: VERY FINE; RANGE: MICROCRYSTALLINE TO FINE; MODERATE INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX, SPARRY CALCITE CEMERT, CLAY MATRIX;
SEDIMENTARY STRUCTURES: BEDDED, BIOTURBATED,
ACCESSORY MINERALS: CALCILUTITE-15%, SPAR-05X, CLAY-D5%;
OTHER FEATURES: CALCAREOUS, GRANULAR, CHALKY, COQUINA;
FOSSILS: MILIOLIDS, MOLLUSKS, FOSSIL FRAGMENTS, FOSSIL MOLDS;
ECHINGID CROSS-SECTIONS, MILLIODAL COQUINA MATRIX
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B74 - 889 CALCARERITE; VERY LIGHT ORANGE TO YELLOWISH GRAY; 25% POROSITY, INTERGRANULAR, MOLDIC,
POSSIBLY HIGH PERMEABILITY;
GRAIN TYPE: BIOGEMIC, CALCILUTITE, SKELETAL CAST;
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE; MODERATE INDURATION;
CEMENT TYPE{S): CALCILUTITE MATRIX, SPARRY CALCITE CEMENT;
SEDIMENTARY STRUCTURES: BEDDED, BIOTURBATED,
ACCESSORY MINERALS: CALCILUTITE-20%, SPAR-10X, CLAY-01%;
OTHER FEATURES: CALCAREQUS, GRANULAR, SUCROSIC, CHALKY;
FOSSILS: MILIOLIDS, MOLLUSKS, ECHINOID, FOSSIL FRAGMENTS, FOSSIL MOLDS;

889 - 904 CALCARENITE; VERY LIGHT ORANGE TO GRAYISH ORANGE; 20% POROSITY, IMTERGRANULAR, MOLDIL,
POSSIBLY HIGH PERMEABILITY;
GRAIN TYPE: BIOGENIC, CALCILUTITE;
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE; MODERATE INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX, SPARRY CALCITE CEMENT;
SEDIMENTARY STRUCTURES: BEDDED, BIOTURBATED,
ACCESSORY MINERALS: CALCILUTITE-20%, SPAR-10%, CLAY-01%;
OTHER FEATURES: CALCAREOQUS, GRANULAR, COQUINA, CHALKY;
FOSSILS: MILIOLIDS, ECHINOID, FOSSIL FRAGMENTS, FOSSIL MOLDS, BRYOZOA;
CALCTLUTITE LAYER AT 9037

904 - 913 CALCARENITE; VERY LIGHT ORANGE TO YELLOWISHK GRAY; 05% POROSITY, INTERGRANULAR,
LOW PERMEABILITY, MOLDIC;
GRAIN TYPE: BIOGENIC, CALCILUTITE;
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE; MODERATE INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX, SPARRY CALCITE CEMENT, CLAY MATRIX;
SEDIMENTARY STRUCTURES: BEDDED, BIOTURBATED,
ACCESSORY MINERALS: CALCILUTITE-15%, SPAR-01%, CLAY-02%;
OTHER FEATURES: CALCAREOUS, GRANUIAR, CHALKY;
FOSSILS: MILIOLIDS, BRYGZOA, ECHINOID, FOSSIL FRAGMENTS, FOSSIL MOLDS;

$13 - 914 DOLOSTONE; MODERATE BROWN TO DARK YELLOWISH BROWN; 02% POROSITY, FRACTURE,
LOW PERMEABILITY; 90-100% ALTERED; AMNHEDRAL;
GRAIN SIZE: CRYPTOCRYSTALLIME; RANGE: CRYPTOCRYSTALLINE TO MICROCRYSTALLINE;
GOOD INDURATEON;
CEMENT TYPE{S): DOLOMITE CEMENT, SILICIC CEMENT;
SEDIMENTARY STRUCTURES: BEDDED, MASSIVE,
ACCESSORY MINERALS: CHERT-03%:
OTHER FEATURES: DOLOMITIC, SPLINTERY;
FOSSILS: MOLLUSKS, FOSSIL MOLDS;
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914 - 917 CALCARENITE; VERY LIGHT ORANGE TO YELLOWISH GRAY; 05% POROSITY, INTERGRAKULAR,
LOW PERMEABILITY;
GRAIN TYPE: BIOGENIC, CALCILUTITE;
GRAIN SIZE: VERY FINE; RAMGE: VERY FINE TO FINE; MODERATE INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX, SPARRY CALCITE CEMENT, CLAY MATRIX;
SEDIMENTARY STRUCTURES: BEDDED,
ACCESSORY MIKERALS: CALCILUTITE-15%, SPAR-01%, CLAY-02%;
OTHER FEATURES: CALCAREOUS, CHALKY;
FOSSILS: MILIOLIDS, FOSSIL FRAGMENTS, FOSSIL MOLDS;

917 - 919 DOLOSTOME; MODERATE YELLOWISH BROWN; 06% POROSITY, PIN POIRT VUGS,
LOW PERMEABILITY; 50-90% ALTERED; SUBHEDRAL;
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO MICROCRYSTALLINE; GOOD INDURATION;
CEMENT TYPE(S): DOLOMITE CEMENT:
SEDIMENTARY STRUCTURES: BEDDED, MASSIVE,
ACCESSORY MINERALS: CHERT-D1X;
OTHER FEATURES: DOLOMITIC, GRANULAR, SUCROSIC;
FOSSILS: MILIOLIDS, MOLLUSKS, FOSSIL FRAGMENTS, FOSSIL MOLDS;
ALTERNATING LAYERS OF DOLOMITE; 90% RECOVERY

919 - 924  DOLOSTONE; DARK YELLOWISH BROWN TO GRAYISH BROWN; 03% POROSITY, FRACTURE, LOW PERMEABILITY,
PIN POINT VUGS; 50-90% ALTERED; ANHEDRAL;
GRAIN SIZE: CRYPTOCRYSTALLINE; RANGE: CRYPTOCRYSTALLINE TO MICROCRYSTALLINE;
GOOD INDURATION;
CEMENT TYPE(S): DOLOMITE CEMENT, ;
SEDIMENTARY STRUCTURES: , , BRECCIATED, , ,
OTHER FEATURES: DOLOMITIC, HIGH RECRYSTALLIZATION, SUCROSIC, MEDIUM RECRYSTALLIZATION:

FOSSIES: MOLLUSKS, FOSSIL MOLDS, MILIOLIDS, FOSSIL FRAGMENTS;

95% RECOVERY 919-9247; WELL WAS DRILLED TO TH1S DEPTH ON 4-23-84 AND THEN DRILLED TO 1700
FEET AT A LATER DATE; THE INTERVAL FROM 0-924 WAS DESCRIBED BY JIM CLAYTON, AND $24-1700
BY JOHN DECKER

924 - 925 DOLOSTONE; DARK YELLOWISH BROWN TO MODERATE YELLOWISH BROWM; 03% POROSITY,
LOW PERMEABILITY, FRACTURE, INTRAGRANULAR; 90-100X ALTERED; ANHEDRAL;
GRAIN SIZE: CRYPTOCRYSTALLINE; RANGE: CRYPTOCRYSTALLIME TO MICROCRYSTALLINE;
GOOD INDURATION;
CEMENT TYPE(S): DOLOMITE CEMENT, SILICIC CEMENT;
SEDIMENTARY STRUCTURES: INTERBEDDED, MASSIVE,
ACCESSORY MINERALS: CALCILUTITE- %, CLAY- ¥;
OTHER FEATURES: COQUINA, CALCAREOUS, HIGH RECRYSTALLIZATION;
FOSSILS: FOSSIL FRAGMENTS, FOSSEL MOLDS;



W- 15683 CONTINUED PAGE - 31

925 - 930 DOLOSTONE; GRAYISH BROWN TO DARK YELLOWISH BROWN; 03% POROSITY, LOW PERMEABILITY,
INTRAGRANULAR; 50-90% ALTERED; ANHEDRAL;
GRAIN SIZE: CRYPTOCRYSTALLINE; RANGE: CRYPTOCRYSTALLINE TO MICROCRYSTALLINE;
GOOD  INDURATION;
CEMENT TYPE(S): DOLOMITE CEMENT, SILICIC CEMENT;
SEDIMENTARY STRUCTURES: INTERBEDDED, MASSIVE,
OTHER FEATURES: SUCROSIC, MEDIUM RECRYSTALLIZATION;

930 - 940 DOLOSTONE; MODERATE BROWN TO MODERATE YELLOWISH BROWN; 03X POROSITY, LOW PERMEABILITY,
INTRAGRANULAR; 50-90% ALTERED; ANHEDRAL;
GRAIN SIZE: CRYPTOCRYSTALLINE; RANGE: CRYPTOCRYSTALLINE TO MICROCRYSTALLINE;
GOOD INDURATION;
CEMENT TYPE(S): DOLOMITE CEMENT, SILICIC CEMENT;
SEDIMENTARY STRUCTURES: INTERBEDDED, MASSIVE,
OTHER FEATURES: MEDIUM RECRYSTALLIZATION, SUCROSIC;
INTERBEDDED DOLOMITE, CALCILUTITE AND FINE-GRAINED CALCARENITE

940 - 946 DOLOSTONE; DARK YELLOWISH BROWN TO GRAYISH BROWN; 03% POROSITY, LOW PERMEABILITY,
INTRAGRANULAR; 50-90% ALTERED; ANHEDRAL;
GRAIN SI2E: CRYPTOCRYSTALLINE; RANGE: CRYPTOCRYSTALLINE TO MICROCRYSTALLINE;
GOOD INDURATION;
CEMENT TYPE(S): DOLOMITE CEMENT, SILICIC CEMENT;
SEDIMENTARY STRUCTURES: INTERBEDDED,
ACCESSORY MIMERALS: CLAY-02%;
OTHER FEATURES: MEDIUM RECRYSTALLIZATION, SUCROSIC;
MORE INTERBEDDED CALCILUTITE

946 - 950 CALCARENITE; VERY LIGHT ORANGE TO YELLOWISH GRAY; 16% POROSITY, INTERGRANULAR,
LOW PERMEABILITY;
GRAIN TYPE: BIOGENIC, CALCILUTITE;
GRAIN SIZE: FINE; RANGE: VERY FINE TO FINE; MODERATE INDURATION;
SEDIMENTARY STRUCTURES: FINTERBEDDED,
ACCESSORY MINERALS: CALCILUTITE-05%, CALCITE-02%, DOLOMITE-05%;
OTHER FEATURES; CALCAREOUS, CHALKY, WEATHERED, LOW RECRYSTALLIZATION;
FOSSILS: FOSSIL FRAGMENTS, FOSSIL MOLDS;
CLAY-RICH CALCILUTITE

930 - 955 CALCARENITE; YELLOWISH GRAY TO LIGHT GRAYISH GREEN; 12% POROSITY, INTERGRANULAR,
LOW PERMEABILITY;
GRAIN TYPE: BIOGENIC, CALCILUTITE;
GRAIN SIZE: FINE; RAMGE: VERY FINE TG FINE; MODERATE INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX, CLAY MATRIX;
SEDIMENTARY STRUCTURES: INTERBEDDED,
ACCESSORY MINERALS: CALCILUTITE-30%, CLAY-20%, SILT- X, DOLOMITE- ¥%;
OTHER FEATURES: CALCAREOUS, CHALKY, COQUINA, LOW RECRYSTALLIZATION;
FOSSILS: FOSSIL FRAGMENTS, BENTHIC FORAMINIFERA;
TOP OF CRYSTAL RIVER FORMATION, POSSIBLE LEPIDOCYCLINA FRAGMENT
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955 - 965 CALCILUTITE; VERY LIGHT DRANGE; 16X POROSITY, INTERGRANULAR;
GRAIN TYPE: BIOGENIC, CALCILUTETE;
GRAIK SIZE: VERY FINE; MODERATE INDURATION;
CEMENT TYPE{S): CALCILUTITE MATRIX;
SEDIMENTARY STRUCTURES: BEDDED,
ACCESSORY MINERALS: CALCITE- %, DOLOMITE-01X;
OTHER FEATURES: COQUINA, CALCAREOUS, CHALKY, LOW RECRYSTALLIZATION;
FOSSILS: FOSSIL FRAGMENTS, FOSSIL MOLDS, BENRTHIC FORAMINIFERA:
LEPIDOCYCLINA OCALANA OR LEPIDOCYCLINA CHAPERI; ALTERED FOSSIL FRAGMENTS PRESENT

965 - 980 CALCILUTITE; VERY LIGHT ORANGE TO MODERATE ORANGE PINK; 18% PORUSITY, INTERGRANULAR;
GRAIN TYPE: BIOGENIC, CALCILUTITE;
GRAIN SI1ZE: VERY FINE; MODERATE INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX;
SEDIMENTARY STRUCTURES: BEDDED,
ACCESSORY MINERALS: CALCITE- X;
OTHER FEATURES: CHALKY, CALCARECUS, LOW RECRYSTALLIZATION, COQUIMA;
FOSSILS: FOSSIL FRAGMENTS, BENTHIC FORAMINIFERA;

980 - 995 CALCILUTITE; VERY LIGHT ORANGE TO MODERATE PINK; 18% POROSITY, INTERGRANULAR,
PIN POINT VUGS;
GRAIN TYPE: CALCILUTITE, BIOGENIC;
GRAIN SIZE: VERY FINE; MODERATE INDURATION;
CEMENT TYPE{S): CALCILUTITE MATRIX;
SEDIMENTARY STRUCTURES: BEDDED,
OTHER FEATURES: CHALKY, CALCAREOUS, LOW RECRYSTALLIZATION:
FOSSILS: FOSSIL FRAGMENTS, BENTHIC FORAMINIFERA;

995 - 1010  CALCARENITE; VERY LIGHT ORANGE TO MODERATE PINK; 20% POROSITY, ENTERGRANULAR;
GRAIK TYPE: BIOGENIC, CALCILUTITE:
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE; MODERATE INDURATION;
CEMENT TYPE{S): CALCILUTITE MATRIX:
SEDIMENTARY STRUCTURES: BEDDED,
ACCESSORY MINERALS: CALCILUTITE- ¥%;
OTHER FEATURES: CHALKY, CALCAREOUS, LOW RECRYSTALLIZATION;
FOSSILS: BENTHIC FORAMINIFERA;
NUMMULITES VANDERSTCKI FROM 1000-10107, ALSO OPERCULINCIDES, LIMESTOME VARYING SETWEEN
CALCILUTITE TO CALCARENITE

1010 - 1025 CALCAREWITE; VERY LIGHT ORANGE TO MODERATE PINK; 20% POROSITY, INTERGRANULAR;:
GRAIN TYPE; BIOGENIC, CALCILUTITE;
GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE; MODERATE IKDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX;
SEDIMENTARY STRUCTURES: BEDDED,
ACCESSORY MINERALS: CALCILUTITE- %:
OTHER FEATURES: CHALKY, CALCAREOUS, LOW RECRYSTALLIZATION;
FOSSILS: BENTHIC FORAMINIFERA;



W- 15683 CONTINUED PAGE - 33

1025

1040

1051

1055

1670

- 1040

- 1031

= 1055

- 1070

- 1075

CALCARENITE; VERY LIGHT ORANGE TO MODERATE PINK; 18% POROSITY, INTERGRANULAR;
GRAIN TYPE: CALCILUTITE;

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO FINE; MODERATE INDURATION;

CEMENT TYPE(S): CALCILUTITE MATRIX;

SEDIMENTARY STRUCTURES: BEDDED,

OTHER FEATURES: CHALKY, CALCAREOUS, LOW RECRYSTALLIZATION;

FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS;

CALCARENITE; MODERATE YELLOWISH BROWN TO VERY LIGHT ORANGE; 15% POROSITY, INTERGRANULAR,
PIN POINT VUGS;

GRAIN TYPE: BIOGENIC, CALCILUTITE;

GRAIN SIZE: VERY FINE; MODERATE INDURATION;

CEMENT TYPE(S):; CALCILUTITE MATRIX, SILICIC CEMENT, DOLOMITE CEMENT;

SEDIMENTARY STRUCTURES: INTERBEDDED, BIOTURBATED,

ACCESSORY MINERALS: CALCILUTITE- %, DOLOMITE- X;

OTHER FEATURES: CALCAREOUS, MEDIUM RECRYSTALLIZATION, GRANULAR, DOLOMITIC;

FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS;

CALCAREQUS DOLOMITE; FOSSIL CASTS, OPERULINOIDES & NUMMILITES

DOLOSTONE; LIGHT BROWM; 18X POROSITY, INTERGRANULAR, PIN POINT VUGS,
POSSIBLY HIGH PERMEABILITY; 10-50% ALTERED; ANMEDRAL:

GRAIN SIZE: VERY FINE; RAMGE: MICROCRYSTALLINE TO VERY FINE; GOOD INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX, DOLOMITE CEMENT:

SEDIMENTARY STRUCTURES: BEDDED,

ACCESSORY MINERALS: CALCILUTITE- ¥%;

OTHER FEATURES: CALCAREOUS, GRANULAR, MEDIUM RECRYSTALLIZATION, SUCROSIC;

DOLOSTONE; MODERATE BROWN; 04% POROSITY, INTRAGRANULAR, PIN POINT VUGS,
FRACTURE; 50-90X ALTERED; SUBHEDRAL;
GRAIN SIZE: MICROCRYSTALLINE; RANGE: CRYPTOCRYSTALLINE TO MICROCRYSTALLINE;
GOOD INDURATIOM;

CEMENT TYPE{S): DOLOMITE CEMENT, CALCILUTITE MATRIX;

SEDIMENTARY STRUCTURES: BEDDED,

ACCESSORY MINERALS: LIMESTOME- ¥%;

OTHER FEATURES: MEDIUM RECRYSTALLIZATION, SUCROSIC, SPLINTERY;

DOLOSTONE; MODERATE BROWN; 04% POROSITY, INTRAGRANULAR, INTERGRANULAR,

PIN POINT VUGS; 10-50% ALTERED; SUBHEDRAL;

GRAIN SIZE: VERY FINE; RANGE: MICROCRYSTALLINE TO VERY FINE; GOOD INDURATION;
CEMERT TYPE(S): DOLOMETE CEMENT;

SEDIMENTARY STRUCTURES: INTERBEDDED,

ACCESSORY MINERALS: LIMESTONE-40%;

OTHER FEATURES: MEDIUM RECRYSTALLIZATION, SUCROSIC, COQUINA;

LAYER OF LIMESTONE PRESENT
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LIMESTOME; LIGHT BROWMW TO VERY LIGHT ORANGE; 25% POROSITY, INTERGRANULAR,
POSSIBLY HIGH PERMEABILITY;

GRAIN TYPE: BIOGENIC, CALCILUTITE;

GRAIN SIZE: VERY FINE; RANGE: FINE TO VERY FINE; POOR INDURATION;

CEMENT TYPE(S): CALCILUTITE MATRIX, DOLOMIYE CEMENT:

SEDIMENTARY STRUCTURES: INTERBEDDED,

ACCESSORY MINERALS: DOLOMITE-40X;

OTHER FEATURES: DOLOMITIC, MEDIUM RECRYSTALLIZATION, GRANULAR;

DOLOSTOME; LIGHT BROWN; 1BX POROSITY, INTERGRANULAR,

POSSIBLY HIGH PERMEABILITY; 10-50% ALTERED; SUBHEDRAL;

GRAIN SIZE: VERY FINE; RAMGE: MICROCRYSTALLINE TO VERY FINE; MODERATE INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX, DOLOMITE CEMENT;

SEDIMENTARY STRUCTURES: BEDDED,

ACCESSORY MINERALS: LIMESTONE-30%;

OTHER FEATURES: DOLOMITIC, MEDIUM RECRYSTALLIZATION, GRANULAR, COQUINA, SUCROSIC;
1085-1100 1S SOFT FRIABLE CALCAREOUS DOLOMITE

AS ABOVE
AS ABOVE
AS ABOVE

DOLOSTONE; LIGHT BROWN; 14% POROSITY, INTERGRANULAR; 10-50% ALTERED;
SUBHEDRAL;

GRAIN SIZE: VERY FINE; RANGE: MICROCRYSTALLINE TO VERY FINE; GOOD INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX, DOLOMITE CEMENT;

ACCESSORY MINERALS: DOLOMITE-50%;

OTHER FEATURES: DOLOMITIC, LOW RECRYSTALLIZATION, CALCAREOUS;

FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS:

LAYER OF DOLOMITIC LIMESTONE ALSO PRESENT; NUMMILITES PRESENT

DOLOSTONE; MODERATE YELLOWISH BROWN; 14% POROSITY, INTERGRANULAR;

10-50% ALTERED; SUBMEDRAL;

GRAIN SIZE: VERY FINE; RANGE: MICROCRYSTALLINE TO VERY FINE; GOOD INDURATICN;
CEMENT TYPE(S): CALCILUTITE MATRIX, DOLOMITE CEMENT;

ACCESSORY MINERALS: DOLOMITE-SOX;

OTHER FEATURES: DOLOMITIC, MEDIUM RECRYSTALLIZATION, COGUINA, CALCAREOUS;
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DOLOSTONE; GRAYISH ORANGE PEINK TO LIGHT GREENISH YELLOW; INTERGRANULAR;

10-50% ALTERED; SUBHEDRAL;

GRAIN SIZE: VERY FINE; RAMGE: MICROCRYSTALLINE TO VERY FINE; GOOD INDURATION;
CEMENT TYPE(S}: DOLOMITE CEMENT, CALCILUTITE MATRIX;

SEDIMENTARY STRUCTURES: INTERBEDDED, BIOTURBATED,

ACCESSORY MINERALS: LIMESTOME-50%;

OTHER FEATURES: GRANULAR, CALCAREOUS, MEDIUM RECRYSTALLIZATION;

FOSSILS: FOSSIL FRAGMENTS, BENTHIC FORAMINIFERA, BRYOZ0A, ECHINCID, CORAL;
INTERBEDDED DOLOMITE AND DOLOMITIC LIMESTONE, OPERCULINOIDES, BRYOZOAN MPAVEMENT™,
NUMMILITES AND FOSSIL CASTS

LIMESTONE; GRAYISH ORANGE PINK TO LIGHT BROWN; INTERGRANULAR, IMTRAGRAMULAR;
GRAIN TYPE: BIOGENIC, CALCILUTITE, SKELETAL CAST;

GRAIN SIZE: VERY FINE; RANGE: FINE TO VERY FINE; MODERATE INDURATION:

CEMENT TYPE(S): DOLOMITE CEMENT, CALCILUTITE MATRIX;

SEDIMENTARY STRUCTURES: INTERBEDDED, B1OTURBATED,

ACCESSORY MINERALS: DOLOMITE-40%;

OTHER FEATURES: CALCAREOQUS, MEDIUM RECRYSTALLIZATION, SUCROSIC:

FOSSILS: BENTHIC FORAMINIFERA, FUSSIL FRAGMENTS, SPICULES, ECHINDID;
NUMEROUS CASTS WITHIN DOLOMITIC LIMESTONE MATRIX, ECHINOID PARTS

NO SAMPLES
NO SAMPLES
NO SAMPLES

LIMESTONE; LIGHT GREENISH YELLOW TO MODERATE PIMK; INTERGRANULAR;

GRAIN TYPE: BIOQGERIC, CALCILUTITE, SKELETAL CAST:

GRAIN SIZE: VERY FINE; RANGE: FINE TO VERY FINE; MODERATE INDURATION;

CEMENT TYPE{S): DOLOMITE CEMENT, CALCILUTITE MATRIX;

SEDIMENTARY STRUCTURES: INTERBEDDED, BIOTURBATED,

ACCESSORY MINERALS: DOLOMETE-20X;:

OTHER FEATURES: CALCAREOUS, LOW RECRYSTALLIZATION, MEDIUM RECRYSTALLIZATION, SUCROSIC;
FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS, ECHINOID;

SAME COMMENT AS 11607 INTERVAL

LIMESTONE; LIGHT GREENISH YELLOW TO YELLOWISH GRAY; 35% POROSITY, INTERGRANULAR,
INTRAGRANULAR;

GRAIN TYPE: BIOGENIC, CALCILUTITE, SKELETAL CAST;

GRAIN SIZE: VERY FINE; RANGE: VERY FINE TO GRAVEL; PODR INDURATION;

CEMENT TYPE(S): CALCILUTITE MATRIX;

SEDIMENTARY STRUCTURES: BEDDED, BIOTURBATED,

ACCESSORY MINERALS: DOLOMITE-D2%;

OTHER FEATURES: CALCAREOUS, LOW RECRYSTALLIZATION;

FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS, CORAL, SPICULES:
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1215 - 1120 DOLOSTOWE; LIGHT BROWN TO VERY LIGHT ORANGE; 20% POROSITY, INTERGRANULAR,
INTRAGRANULAR; 10-50% ALTERED; ANHEDRAL;
GRAIN SIZE: VERY FINE; RANGE: MICROCRYSTALLINE TO VERY FINE; MODERATE INDURAYION;
CEMENT TYPE(S): DOLOMITE CEMENT, CALCILUTITE MATRIX;
SEDIMENTARY STRUCTURES: INTERBEDDED,
ACCESSORY MINERALS; LIMESTONE-40%, SILT- ¥;
OTHER FEATURES: CALCAREOUS, MEDIUM RECRYSTALLIZATION;
FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS;

1120 - 1225 CALCILUTITE; YELLOWISH GRAY TO LIGHT OLIVE; 20% POROSITY, INTERGRANULAR;
GRAIN TYPE: BIOGENIC, CALCILUTITE;
GRAIN SIZE: VERY FINE; RANGE: FINE TO VERY FINE; MODERATE INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX;
SEDIMENTARY STRUCTURES: INTERBEDDED,
ACCESSORY MINERALS: DOLOMITE- %, CLAY-15%, SILT-10%;
OTHER FEATURES: CALCAREOUS, MEDIUM RECRYSTALLIZATION, CHALKY, WEATHERED;
FOSSILS: BENTHIC FORAMINIFERA;
CALCAREQUS CLAY SEAM; BOTTOM OF OCALA GROUP LIMESTONE

1225 - 1240 CLAY; YELLOWISH GRAY TO MODERATE YELLOWISH GREEN; 18% POROSITY, INTERGRANULAR;
MODERATE INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX;
SEDIMENTARY STRUCTURES: INTERBEDDED,
ACCESSORY MINERALS: LIMESTOMNE-15%, SILT-20%;
OTHER FEATURES: CALCAREOUS, LOW RECRYSTALLIZATION, CHALKY, WEATKERED;
CALCAREOUS CALCILUTITE CLAY

1240 - 1255 DOLOSTONE; MODERATE BROWN TO MODERATE YELLOWISH BROWN; 01% POROSITY, INTERGRANULAR,
INTRAGRANULAR, FRACTURE; 50-90% ALTERED; SUBHEDRAL;
GRAIN SIZE: VERY FINE; RANGE: MICROCRYSTALLINE TO VERY FINE; GOOD INDURATION;
CEMENT TYPE(S): DOLOMITE CEMENT;
SEDIMENTARY STRUCTURES: INTERBEGDED,
ACCESSORY MINERALS: CLAY-30%;
OTHER FEATURES: MEDIUM RECRYSTALLIZATION, SUCROSIC;
INTERBEDDED CLAY AND DOLOMITE; TOP OF AVON PARK FORMATION

1255 - 1265 DOLOSTONE; MODERATE YELLOWESH BROWN TO LIGHT BROWN; 16% POROSITY,
INTERGRANULAR; 10-50% ALTERED; AMHEDRAL;
GRAIN SIZE: VERY FINE; RANGE: FINE TO VERY FINE; GOOD INDURATEON;
CEMENT TYPE(S): DOLOMITE CEMENT, CALCILUTITE MATRIX;
SEDIMENTARY STRUCTURES: IMTERBEDDED,
ACCESSORY MINERALS: CALCILUTITE-20%;
OTHER FEATURES: LOW RECRYSTALLIZATION;
DOLOMITIC LIMESTOME WITH PERONELLA DALLI FRAGMENTS, FOSSIL CASTS

1265 - 1275 AS AROVE
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1275 - 1280  LIMESTONE; VERY LIGHT ORANGE TO LIGHT BROWN; 16% POROSITY,
GRAIN TYPE: BIOGENIL, CALCILUTITE;
GRAIN SIZE: VERY FINE; RANGE: FINE TO VERY COARSE; MODERATE INDURATION;
CEMENT TYPE(S): DOLOMITE CEMENT, CALCILUTITE MATRIX;
SEDIMENTARY STRUCTURES: INTERBEDDED,
ACCESSORY MINERALS: CLAY-20%, SILY-20%;
OTHER FEATURES: MEDIUM RECRYSTALLIZATION, CALCAREQUS;
FOSSILS: FOSSIL FRAGMENTS;
MODERATELY EINDURATED CALCAREOUS CLAY AT 1280°

1280 - 1300 CALCARENITE; LIGHT GREENISH YELLOW TO VERY LIGHT ORANGE; 18% POROSITY, INTERGRANULAR;
GRAIN TYPE: BIOGENIC, CALCILUTITE;
GRAIN S1ZE: VERY FINE; RANGE: FINE TO VERY FINE; MODERATE INDURATION;
CEMENT TYPE(S): DOLOMITE CEMENT, CALCILUTITE MATRIX;
SEDIMENTARY STRUCTURES: INTERBEDDED,
ACCESSORY MINERALS: SPAR- %, LIMESTOME- %, SILT- %;
OTHER FEATURES: CALCAREOUS, GRAMULAR, WEATHERED;
FOSSILS: FOSSIL FRAGMENTS, BENTHIC FORAMINIFERA, CONES;
CALCAREQUS CLAY AT 1300/

1300 - 1325 CALCAREMITE; LIGHT GREENISH YELLOW TO VERY LIGHT ORAKGE; 18% POROSITY, INTERGRANULAR;
GRAIN TYPE: BIOGENIC, CALCILUTITE;
GRAIN SIZE: VERY FINE; RANGE: FINE TO VERY FINE; MODERATE INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX, DOLOMITE CEMENT;
SEDIMENTARY STRUCTURES: INTERBEDDED,
ACCESSORY MINERALS: SPAR- X, LIMESTONE- %, CLAY- X, SILT- %;
OTHER FEATURES: CALCAREOUS, LOW RECRYSTALLIZATION, WEATHERED;
FOSSILS: FOSSIL FRAGMENTS, ECHINOID, BENTHIC FORAMINIFERA, CONES;
COSKINOLIMA FLORIDANA, DICTYOCONUS COOKEI, SPARRY CALCITE

1325 - 1330 DOLOSTONE; VERY LIGHT ORANGE TO LIGHT BROWN; 12% POROSITY, INTERGRAMULAR,
INTRAGRANULAR; 50-90% ALTERED; SUBHEDRAL;
GRAIN SIZE: VERY FINE; RANGE: MICROCRYSTALLINE TO VERY FINE; GOOD INDURATION;
CEMENT TYPE(S): DOLOMITE CEMENT, CALCILUTITE MATRIX;
SEDIMENTARY STRUCTURES: INTERBEDDED, BANDED,
ACCESSORY MINERALS: LIMESTONE- ¥%;
OTHER FEATURES: MED!UM RECRYSTALLIZATION, CALCAREOUS;
FOSSILS: FOSSIL FRAGMENTS;

1330 - 1340 CALCARENITE; VERY LIGHT ORANGE TO LIGHT BROWN; 18% POROSITY, INTERGRANULAR, PIN POINT VUGS;
GRAIN TYPE: BIOGENIC, CALCILUTITE;
GRAIN SIZ2E: VERY FINE; RANGE: FINE TO VERY FINE; MODERATE INDURATION;
CEMERT TYPE(S): CALCILUTITE MATRIX, DOLOMITE CEMENT;
SEDIMENTARY STRUCTURES: INTERBEDDED,
ACCESSORY MINERALS: LIMESTONE- X, DOLOMITE- %;
OTHER FEATURES: CALCAREOUS, LOW RECRYSTALLIZATION, WEATHERED;
FOSSILS: ORGANICS, MILIOLIDS;
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CALCARENITE; VERY LIGHT ORANGE TO LIGHT GREENISH YELLOW; 20% POROSITY,
PIN POINT VUGS;

GRAIN TYPE: BIOGENIC, CALCILUTITE;

GRAIN SIZE: VERY FINE; RANGE: FINE TO VERY FINE; MODERATE INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX, DOLOMITE CEMENT;

SEDIMENTARY STRUCTURES: BEDDED, MOTTLED,

ACCESSORY MINERALS: LIMESTONE- %, DOLOMITE- %X, SPAR- ¥%;

OTHER FEATURES: CALCAREQUS, LOW RECRYSTALLIZATION, WEATHERED;

FOSSILS: ORGAMICS, MILIOLIDS, FOSSIL FRAGMENTS;

AS ABOVE
AS ABOVE

CALCARENITE; VERY LIGHT ORANGE TO LIGHT GREENISH YELLOW; 20X POROSITY,
PIN POINT VUGS;

GRAIN TYPE: BIOGENIC, CALCILUTITE;

GRAIN STZE: VERY FINE; RANGE: FINE YO VERY FINE; MODERATE INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX, DOLOMITE CEMEKT;

SEDIMEMTARY STRUCTURES: BEDDED,

ACCESSORY MIMERALS: LIMESTONE- X, DOLOMITE- %, SPAR- ¥X;

OTHER FEATURES: CALCAREQUS, LOW RECRYSTALLIZATION, WEATHERED;

FOSSILS: FOSSIL FRAGMENTS, BENTHIC FORAMINIFERA, CONES;

CALCARENITE; VERY LIGHT CRANGE TO LIGHT GREEMISH YELLOW; 20% PORDSITY,
PIN POINT VUGS;

GRAIN TYPE: BIOGENIC, CALCILUTITE;

GRAIN SIZE: VERY FINE; RANGE: FINE TO VERY FINE; MODERATE INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX, DOLOMITE CEMENT;

SEDIMENTARY STRUCTURES: INTERBEDDED,

ACCESSORY MINERALS: DOLOMITE-25%;

OTHER FEATURES: CALCAREOUS, LOW RECRYSTALLIZATION, WEATHERED;

FOSSILS: FOSSIL FRAGMENTS, BENTHIC FORAMIMIFERA;

INTERGRANULAR,

INTERGRANULAR,

INTERGRANLULAR,

RECRYSTALLIZED ECHINOID FRAGMENT; COSKINOLINA FLORIDAMA, DOLOMITIC LIMESTONE

DOLOSTONE; LIGHT BROWN TO MODERATE BROWM; 05X POROSITY, INTERGRANULAR,
LOW PERMEABILITY;

GOCD INDURATION;

CEMENT TYPE(S): DOLOMITE CEMENT;

SEDIMENTARY STRUCTURES: BEDDED, MOTTLED,

ACCESSORY MINERALS: LIMESTONE- X;

OTHER FEATURES: HIGH RECRYSTALLIZATION, SUCROSIC;

INTRAGRANULAR,
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CALCARENITE; VERY LIGHT ORANGE TO LIGHT GREENISH YELLOW; 20% POROSITY, INTERGRANULAR,
PIN POINT VUGS;

GRAIN TYPE: BIOGENIC, CALCILUTITE;

GRAIN SIZE: VERY FINE; RANGE: FINE TO VERY FINE; MODERATE INDURATION;

CEMENT TYPE(S): DOLOMITE CEMENT;

ACCESSORY MINERALS: DOLOMITE-0MX;

OTHER FEATURES: CALCAREOUS, LOW RECRYSTALLIZATION, WEATHERED;

FOSSILS: FOSSIL FRAGMENTS, BENTHIC FORAMINIFERA, ORGANICS;

DOLOSTONE; LIGHT BROWN TG MODERATE YELLOWISH BROWN: 5% POROSITY, INTERGRANULAR,
INTRAGRANULAR, FRACTURE; 50-90% ALTERED; SUBHEDRAL;

GRAIN SIZE: MICROCRYSTALLINE; RANGE: CRYPTOCRYSTALLINE TO MICROCRYSTALLINE;
GOOD INDURATION;

CEMENT TYPE(S): DOLOMITE CEMENT;

SEDIMENTARY STRUCTURES: BEDDED,

OTHER FEATURES: MEDIUM RECRYSTALLIZATION, SUCROSIC;

SILICIFIED SUCROSIC DOLOMITE

CALCARENITE; VERY LIGHT ORANGE TO LIGHT GREENISK YELLOW; 20% POROSITY, INTERGRANULAR,
PIN POINT VUGS;

GRAIN TYPE: BIOGENIC, CALCILUTITE;

GRAIN SIZE: VERY FINE; RARGE: FINE TO VERY FINE; MODERATE INDURATEION;

CEMENT TYPE(S): CALCILUTITE MATRIX;

SEDIMENTARY STRUCTURES: INTERBEDDED,

ACCESSORY MIMERALS: DOLOMITE-D5%;

OTHER FEATURES: CALCAREOUS, LOW RECRYSTALLIZATION, WEATHERED, COQUINA;

FOSSILS: FOSSIL FRAGMENTS, ORGANICS, CONES;

DOLOMITE-RICH LIMESTONE AT 1460f INTERVAL

CALCARENITE; LIGHT GREEMISH YELLOW TO LIGHT BROWN; 18% POROSITY, INTERGRANULAR,
PIN POINT VUGS;

GRAIN TYPE: BIOGENIC, CALCILUTITE;

GRAIN SIZE: VERY FINE; RANGE: FINE T0 VERY FINE; MODERATE INDURATION;

CEMENT TYPE(S): CALCILUTITE MATRIX, DOLOMITE CEMENT:

ACCESSORY MIMERALS: DOLOMITE- ¥, SILT- ¥;

OTHER FEATURES: CALCAREOUS, LOW RECRYSTALLIZATION, WEATHERED, COQUINA, GRAKULAR;
FOSSILS: ORGAMICS, FOSSIL FRAGMENTS;

ORGANICS AT 14837; BRECCIATED MOTTLED APEARAMCE AT 1485¢
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1495 - 1505 CALCARENITE; VERY LIGHT ORANGE TO LIGHT BROWN; 1BX POROSITY, INTERGRANULAR, PIN POINT VUGS;
GRAIN TYPE: BIOGENIC, CALCILUTITE;
GRAIN SIZE: VERY FINE; RANGE: FINE TO VERY FINE; MODERATE INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX, DOLOMITE CEMENT:
SEDIMENTARY STRUCTURES: INTERBEDDED,
ACCESSORY MIMERALS: DOLOMITE-15%, SILT- %
OTHER FEATURES: CALCAREOUS, LOW RECRYSTALLIZATION, WEATHERED;
FOSSILS: ORGANICS, FOSSIL FRAGMENTS;
CLAY-RICH LIMESTONE AT 1500’ INTERVAL

1505 - 1520 CALCARENITE; MODERATE ORANGE PINK TO LIGHT BROWN; 18% POROSITY, INTERGRANULAR;
GRAIN TYPE: BIOGENIC, CALCILUTITE;
GRAIN SIZE: VERY FINE; RANGE: FINE TO VERY FINE; MODERATE INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX;
SEDIMENTARY STRUCTURES: INTERBEDDED, MOTTLED, BANDED, LAMINATED,
ACCESSORY MINERALS: DOLOMITE- X%, CLAY- X%;
OTHER FEATURES: CALCAREOUS, LOW RECRYSTALLIZATION, WEATHERED;
FOSSILS: ORGANICS, FOSSIL FRAGMENTS;
INTERBEDDED LIMESTOME AND DOLOMITIC LIMESTGNE

1520 - 1540  CALCARENITE; VERY LIGHT ORANGE TO MODERATE ORANGE PINK; 18% POROSITY, INTERGRANULAR,
PIN POINT VUGS, INTRAGRANULAR;
GRAIN TYPE: CALCILUTITE, BIOGEWIC;
GRAIN SIZE: VERY FINE; RANGE: FINE TO VERY FINE; MODERATE INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX, DOLOMITE CEMENT;
SEDIMENTARY STRUCTURES: INTERBEDDED, BANDED,
ACCESSORY MINERALS: DOLOMITE-10%;
OTHER FEATURES: CALCAREQUS, LOW RECRYSTALLIZATION, WEATHERED;
FOSSILS: FOSSIL FRAGMENTS;
VARTABLE AMOUNTS OF DOLOMITE CONTENT IN LIMESTORE , SOME DARK BROWN SUCROSIC DOLOMITE ALSO
PRESENT

1540 - 1555  CALCARENITE; VERY LIGHT ORANGE TO LIGHT GREENISH YELLOW; 18% POROSITY, INTERGRANULAR
PIN POINT VUGS;
GRAIN TYPE: CALCILUTITE, BIOQGENIC;
GRAIN SIZE: VERY FINE; RANGE: FINE TO VERY FINE; MODERATE INDURATION;
CEMERT TYPE(S): CALCILUTITE MATRIX, DOLOMITE CEMENT;
SEDIMENTARY STRUCTURES: INTERBEDDED,
ACCESSORY MINERALS: DOLOMITE-15%;
OTHER FEATURES: CALCAREOUS, LOW RECRYSTALLIZATION, WEATHERED;
FOSSILS; FOSSIL FRAGMENTS;
BANDED MOTTLED SUCROSIC DOLOMITE AT 1550, DICTYOCOMUS PRESENT

f

1555 - 1560 DOLOSTOME; VERY LIGHT ORANGE TO MODERATE ORANGE PINK; 18% POROSITY, INTERGRANULAR,
PIN POINT VUGS; 10-50X ALTERED; SUBHEDRAL;
GRAIN SIZE: MICROCRYSTALLIME; RANGE: VERY FINE TO MICROCRYSTALLINE: GOOD INDURATION;
CEMENT TYPE(S): DOLOMITE CEMENT;
SEDIMENTARY STRUCTURES: INTERBEDDED, MOTTLED,
OTHER FEATURES: MEDIUM RECRYSTALLIZATION, SUCROSIC, GRARULAR;
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1560 - 1575  CALCARENITE; VERY LIGHT ORANGE TO MODERATE ORANGE PINK; 18% POROSITY, INTERGRANULAR;
GRAIN TYPE: BIOGENIC, CALCILUTETE:
GRAIN SIZE: VERY FINE; RANGE: FINE TO VERY FINE; MODERATE INDURATICN;
CEMENT TYPE(S): CALCILUTITE MATRIX, DOLOMITE CEMENT;
SEDIMENTARY STRUCTURES: BEDDED,
ACCESSORY MINERALS: DOLOMITE-03%;
OTHER FEATURES: CALCAREOUS, LOW RECRYSTALLIZATION, WEATHERED;
FOSSILS: BENTHIC FORAMINIFERA, FOSSIL FRAGMENTS, CONES, ECHINOID;

1575 - 1580 AS ABOVE
1580 - 1590 AS ABOVE
1590 - 1600 AS ABOVE

1600 - 1615  CALCARENITE; VERY LIGHT ORANGE TO LIGHT BROWN; 18% POROSITY, INTERGRANULAR, PIN POINT VUGS;
GRAIN TYPE: BIOGENIC, CALCILUTITE;
GRAIN SIZE: VERY FINE; RANGE: FINE TO VERY FINE; MODERATE INDURATION;
CEMENT TYPE(S): CALCILUTITE MATRIX, DOLOMITE CEMENT;
SEDIMENTARY STRUCTURES: INTERBEDDED, BEDDED,
ACCESSORY MINERALS: DOLOMITE-50%;
OTHER FEATURES: CALCAREOUS, LOW RECRYSTALLIZATION, WEATHERED;

1615 - 1625 DOLOSTONE; MODERATE BROWN TO MODERATE BROWN; 06% POROSITY, INTERGRANULAR,
INTRAGRANULAR; 50-90% ALTERED; SUBHEDRAL;
GRAIN SIZE: MICROCRYSTALLINE; RANGE: VERY FINE TO MICROCRYSTALLINE; GOOD INDURATION;
CEMENT TYPE(S): DOLOMITE CEMENT;
SEDIMENTARY STRUCTURES: INTERBEDDED,
ACCESSORY MINERALS: LIMESTONE-30%:
OTHER FEATURES: MEDIUM RECRYSTALLIZATION, SUCROSIC, GRANULAR;

1625 - 1645 DOLOSTOME; MODERATE BROWN; 30% POROSITY, INTRAGRAMULAR, POSSIBLY HIGH PERMEABILITY,
INTERCRYSTALLINE; 50-90X ALTERED; SUBHEDRAL;
GRAIN SIZE: VERY COARSE; RANGE: COARSE TO GRANULE; POOR INDURATION;
CEMENT TYPE(S): DOLOMITE CEMENT, CALCILUTITE MATRIX;
SEDIMENTARY STRUCTURES: BEDDED,
ACCESSORY MINERALS: CALCILUTITE- %;
OTHER FEATURES: HIGH RECRYSTALLIZATION, SUCROSIC, GRANULAR;
COARSE "SANDY" CRYSTALLINE CALCAREOUS PERMEABLE DOLOMITE

1645 - 1660 DOLOSTONE; MODERATE BROWN TO MODERATE YELLOWISH BROWN; DBX POROSITY, INTERGRANULAR,
INTRAGRANULAR, PIN POINT VUGS; 50-90% ALTERED; SUBHEDRAL;
GRAIN SIZE: MICROCRYSTALLINE; RANGE: VERY FINE TO MICROCRYSTALLINE; GOOD INDURATION;
CEMENT TYPE(S): DOLOMITE CEMENT:
SEDIMENTARY STRUCTURES: BEDDED, MOTTLED, MASSIVE,
ACCESSORY MINERALS: LIMESTOME- X
OTHER FEATURES: HIGH RECRYSTALLIZATION, SUCROSIC;
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1660

1675

1685

1700

- 1675

- 1685

- 1700

AS ABOVE
POSSIBLY SECONDARY FRACTURE POROSITY AND PERMEABILITY

DOLOSTOWE; GRAYISH BROWN TO GRAYISH BROMN; OB% POROSITY, INTERGRANULAR,
INTRAGRANULAR; 50-90% ALTERED; SUSHEDRAL;

GRAIN SIZE: MICROCRYSTALLINE; RANGE: CRYPTOURYSTALLINE TO MICROCRYSTALLIKE;
GOOD INDURATION;

CEMENT TYPE(S): DOLOMITE CEMENT;

SEDIMENTARY STRUCTURES: BEDDED, MOTTLED, MASSIVE,

ACCESSORY MINERALS: LIMESTOME- X;

OTHER FEATURES: HIGH RECRYSTALLIZATION, SUCROSIC:

DOLOSTONE; MODERATE BROWN TO DARK YELLOWISH BROWN: 08X POROSITY, INTERGRARULAR,
INTRAGRANULAR; 50-90% ALTERED; SUBHEDRAL:

GRAIN SIZE: MICROCRYSTALLINE; RANGE: CRYPTOCRYSTALLINE TO MICROCRYSTALLINE;

GOOD INDURATION: '

CEMENT TYPE(S): DOLOMITE CEMENT;

SEDIMENTARY STRUCTURES: BEDDED, MOTTLED, MASSIVE, BANDED,

ACCESSORY MIMERALS: LIMESTONE- %;

OTHER FEATURES: HIGK RECRVSTALLIZATION, SUCROSIC;

1655-1700’ POSSIBLY SECONDARY POROSITY AND PERMEABILITY SOME FRACTURES INFILLED WITH
RECRVSTALLIZED CALCITE, DOLOMITE OCCASIONALLLY EXHIBITS BRECCIATED APPEARANCE

TOTAL DEPTH



