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1.0 INTRODUCTION 

The ROMP (Regional Observation and Monitor-well Program) 9.5 Intermediate Aquifer System (IAS) 

monitor well site is the pilot site for a joint project between the Southwest Florida Water Management 

District (District) and United States Geological Survey (USGS). The project will determine the regional 

hydrogeologic framework of the intermediate aquifer system in West Central Florida. 

The intermediate aquifer system is present in the southern half of the District. The IAS coven 

approximately 5,000 square miles, roughly the same area as the Southern Water Use Caution Area 

(SWUCA) shown in Figure 1. The SWUCA was established by the District in October 1992 because of 

increasing concerns about over pumping and saltwater intrusion. The SWUCA includes all of DeSoto, 

Hardee, Manatee, and Sarasota Counties and parts of Charlotte, Highlands, Hillsborough, and Polk 

Counties (SWFWMD, 1993). 

hilling, testing, and monitor well construction at ROMP 9.5 was planned in two phases. The data 

collected is presented as a two phase report: Phase One - Core Drilling and Testing and Phase Two - 

Monitor Well Construction andAquifr Performance Testing. The first phase, exploratory coring from 

land surface t~ 543 feet (ft) below land surface (bls), began November 1996 and was completed in March 

1997. The next phase of work, monitor well construction and aquifer performance testing (APT) was 

initiated in May 1997 and was completed in February 1988. This report, Phase One - Core Drilling and 

Testing, presents the data collected from the core drilling and testing at ROMP 9.5. Additional 

information on the intermediate aquifer system will be presented in a USGS report by G. L. Barr entitled 

Hvdro~eolow and Geochemishv o f  the Intermediate Aquifer Svstem in Southern Florida, with Emvhasis 

in Charlotte, DeSoto. mzdSarasota Counties scheduled for publication in July 1999. 

2.0 SITE LOCATION 

The ROMP 9.5 well site is located in DeSoto County, northeast of the city of Northport on the R.V. 

Griffin Reserve (Figure 2). The well site is located in Section 3 1, Township 38 South, Range 23 East at 

latitude: 27" 7' 59" longitude: 82"3' 20" at a surface elevation of 38 feet above the National Geodetic 

Vertical Datum of 1929 (NGVD) (Figure 3). The ROMP 9.5 monitor well site diagram is presented in 

Figure 4. 



3.0 DATA COLLECTION METHODS 

Hollow-stem auger, wire-line coring, and mud rotary drilling methods were used to collect lithologic and 

aqueous samples with depth. The hollow-stem auger method was used initially in the unconsolidated 

sediments. The wire-line coring method was employed after encountering competent limestone. The 

mud-row method was used to install casing at various locations in order to advance the core-hole. A 

wire-line deployed, off-bottom packer, and a 2-inch submersible pump were used to collect the ground- 

water samples while coring. All ground-water samples were collected in accordance with ROMP water 

quality sampling protocol. 

3.1 LITHOLOGIC SAMPLING 

Drilling at ROMP 9.5 during the coring phase of work was performed with the District-owned 

Central Mine Exploration (CME) 75 core drilling rig. Continuous core was collected from land 

surface to 543 ft bls from November 1996 to March 1997. Figure 5 presents a diagram of the wire- 

lime coring apparatus. 

Ten-inch hollow-stem augers and a six-inch split spoon sampler were used to collect continuous 

lithologic samples from land surface to 38 ft bls. Solidified shell and clay was encountered at 38 ft  

bls terminating the auger hole. The auger hole was then converted to a four-inch polyvinyl-chloride 

(PVC) deep surficial aquifer monitor well (Figure 6). 

A new 13-inch diameter borehole was drilled to 43 ft bls using the mud-rotary method. Eight-inch 

diameter PVC was installed to 43 ft bls and grouted in place. Four inch diameter temporary HW 

steel casing was installed inside the eight inch PVC to 43 feet bls and seated in the grout. Wire-line 

coring began at 43 feet bls inside the four inch steel HW casing. Three-inch outside diameter (OD) 

NQ core rods were used to collect the approximate two-inch diameter core. The core was collected 

continuously and retrieved at five foot intervals. Coring continued to 148 ft bls, then the four inch 

HW casing was removed and a six inch borehole was advanced from 43 ft bls to 143 ft bls. The HW 

casing was re-installed to 143 ft bls and wire-line coring resumed. Wire-line coring continued in this 

borehole to a depth of 543 ft bls. Coring was terminated at 543 feet bls in the Suwannee Limestone 
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after confirming the top of the Upper Floridan aquifer at 468 feet bls. Figure 7 presents the 

configuration of the core hole during coring. 

33 GROUND-WATER SAMPLING 

Ground-water samples were collected using an inflatable, off-bottom packer developed for use in the 

NQ core rods. The packer allowed the collection of discrete water quality samples and head levels. 

During coring the core was examined for visual porosity features. Packer test intervals were 

determined in the field based on core sample lithology. Following installation of the packer, a 

submersible pump was installed inside the core rods and the sample was collected from the pump 

discharge. Figure 8 presents a diagram of the packer. 

The ground-water samples were collected at approximate 20 feet intervals during wire-line coring. 

The samples were split and one sample was analyzed in the field for temperature, specific 

conductance, pH, chloride, sulfate, and density, while the other sample was delivered to the District 

Environmental Chemistry Laboratory for more extensive analyses. Chain-of-Custody forms were 

used to track the samples. Tables 1 and 2 present the results of the sample analyses. Results of the 

ground-water samples analyses are discussed in Section 6.0. 

3 3  HYDRAULIC TESTING 

Core hole water levels were measured daily while coring through the surficial, intermediate, and 

Upper Floridan aquifers. The daily core hole water level measurements are presented in Table 3. 

During packer testing, water level changes were measured with pressure transducers and recorded 

with a data logger. The specific capacity of the test intervals were calculated and are presented in 

Table 4. The drawdown and recovery curves of each test interval are presented in Appendix A. 

Several core samples were sent to the Florida Geological Survey (FGS) for vertical permeability and 

porosity analysis. The FGS performed falling-head permeameter tests on 10 core samples selected 

from ROMP 9.5. The samples (2-inch diameter by 3 to 6 inches in length) were from permeable and 

confining units within the intermediate and Upper Floridan aquifers. Table 5 presents the hydraulic 

values obtained from the permeameter tests. 



3.4 GEOPHYSICAL LOGGING 

Borehole gebphysical logs were collected at ROMP 9.5 during various stages of drilling and well 

construction. Geophysical logs were used to delineate stratigraphic units, characterize water quality, 

and determine grouting requirements. Figure 9 presents the geophysical logs run during the core 

drilling phase. All logs were run with the District's digital geophysical logging equipment and are 

archived with the ROMP 9.5 File of Record. Geophysical logs for ROMP 9.5 can also be found on 

the GeoSysm statewide database. 

4.0 GEOLOGY 

The ROMP 9.5 well site is located within the Gulf Coastal Lowlands physiographic province, a division 

of the Mid-Peninsular zone of the Florida Peninsula (White, 1970). The well site is within the District 

Peace River Hydrologic Basin and is located approximately four miles west of Horse Creek, a tributary 

of the Peace River (Figure 1). 

4.1 STRATIGRAPEY 

The ROMP 9.5 well site stratigraphy was defined from lithologic descriptions of the core samples 

collected during core drilling from land surface to 543 feet hls. Figure 10 depicts the geology and 

hydrogeology described at the ROMP 9.5 well site. The lithologic log for ROMP 9.5 is presented in 

Appendix B. 

4.1.1 Undifferentiated Suriicial Deposits 

The Pliocene to Recent age undifferentiated surficial deposits are the uppermost geologic unit at 

the ROMP 9.5 well site. This unit is comprised of very fine to medium gained, unconsolidated, 

quartz sand, with some inter-bedded silt, clay and organic matter. The undifferentiated surficial 

deposits extend from land surface to 1 1.5 feet bls. 
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4.1.2 Tamiami Formation 

The Thiami  Formation, Pliocene to Pleistocene in age, underlies the undifferentiated surficial 

deposits and extends from 11.5 feet bls to 34 feet bls. The Tamiami is comprised of fine to 

coarse quartz sand, phosphatic sand, and mollusc shell beds. 

4.13 Peace River Formation 

The Peace River Formation is a lower Pliocene to Miocene age marine siliciclastic unit that lies 

unconformably below the Tamiami Formation at ROMP 9.5. The Peace River Formation is part 

of the Hawthorn Group sediments described by Swtt (1988). In the area of ROMP 9.5 the Peace 

River Formation is comprised of a thin sequence of siliciclastic sediments extending from 34 feet 

bls to 53 feet bls. Quartz sand, phosphatic sand and gravel, clay, and limestone lenses comprise 

the Peace River sediments at ROMF 9.5. 

4.1.4 Arcadia Formation 

The Arcadia Formation, part of the Hawthorn Group is middle-Miocene in age and underlies the 

Peace River Formation. The Arcadia Formation as described by Scott (1988), consists primarily 

of limestone and dolostone with some quartz sand, clay and phosphate grains. In the area of 

ROMF' 9.5 the Arcadia Formation extends from 53 feet bls to 454 feet bls and is characterized by 

moderately indurated calcarenite, inter-bedded quartz sand, phosphatic sand and gravel, and 

some clay and dolostone. Foram, mollusk, and echinoid molds are common and acwunt for the 

high permeability in the middle part of the unit. 

The Tampa Member of the Arcadia Formation was described from 224 feet bls to 254 feet bls at 

ROMP 9.5. The Tampa Member is composed of fossiliferous limestone with some 

minor interbedded quartz and phosphatic sand and dolostone. Undifferentiated Arcadia 

is present between the overlying Tampa Member and the underlying Nocatee Member. 

The Nocatee Member of the Arcadia Formation was described from 398 feet bls to 454 feet bls. 

The Nocatee consists of limestone with interbedded silt-sized dolostone, quartz sand and 



phosphatic sand and clay. At the ROMP 9.5 site, the Nocatee Member was mostly fine grained, 

waxy, and of low permeability. 

4.1.5 Sowannee Limestone 

The Suwannee Limestone is Oligocene in age and extends from 454 feet bls to more than 543 

feet bls (coring was stopped at 543 feet bls) at the ROMP 9.5 well site. The Suwannee 

Limestone is distinguished from the overlying Arcadii Formation by the absence of phosphatic 

sediments. The Suwannee consists of a chalky, fossiliferous, limestone alternating with thin 

beds of clay, dolostone, and quartz sand. Limestone beds are primarily sandy, clayey dcarenite, 

poor to moderate induration with varying permeability. 

5.0 HYDROLOGY 

The ROMP 9.5 well site hydrogeology was defined during initial wire-line coring. Aquifer systems were 

delineated from lithologic descriptions of permeable and non-permeable units, potentiometric levels, and 

water quality data collected during drilling. Changes in water levels were recorded while core drilling 

through the various aquifers. Figure 11 presents a graph of the water levels versus depth while drilling 

from land surface to the total cored depth of 543 feet bls. 

5.1 SURFICIAL AQUIFER 

The surftcial aquifer at ROMP 9.5 is unconfined and extends from land surface to approximately 38 

feet bls. Organics, silt, and quartz sand of the undifferentiated surficial deposits and quartz and 

phosphatic sands from the Tamiami and Peace River Formations form the surficial aquifer. The base 

of the surficial aquifer (38 feet bls) is formed by a lens of compact shell and clay. The water level in 

the surficial aquifer measured 1.7 feet bls (36.3 feet NGVD) in December 1997. 

5 2  INTERMEDJATE AQUIFER SYSTEM 

The intermediate aquifer system is a confined aquifer system located between the overlying surficial 

aquifer system and the underlying Upper Floridan aquifer system. In DeSoto County and other 
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nearby counties, as many as three separate permeable artesian zones have been described within the 

intermediate aquifer system (Duerr and Enos, 1991). At ROMP 9.5 in DeSoto County, two confmed 

permeable zones were delineated within the intermediate aquifer system. Both permeable zones 

occur in the Arcadia Formation. The intermediate aquifer system is approximately 430 feet thick and 

extends from 38 feet bls to 468 feet bls. 

In a report by Barr (1996) the uppermost permeable zone in the intermediate aquifer system, 

Permeable zone 1, is described as a transmissive unit lying just above the Venice Clay but 

hydraulically separated from the surficial aquifer. Neither the Venice Clay nor the Permeable zone 1 

was identified at ROMP 9.5. 

The uppermost confmed permeable zone identified at ROMP 9.5 extends from 61 feet bls to 77 feet 

bls in the Arcadia Formation. This unit may be equivalent to the "Tamiami-upper Hawthorn 

Aquifer" described by Wolansky (1983) andlor the Permeable zone 2 unit described by Ban (1996). 

A monitor well (MW-18) was constructed in this zone as a water supply well for coring. Water 

levels in this well were occasionally above land surface causing the well to flow slightly when 

uncapped. During the core drilling phase, numerous water level changes were noted in this well. 

This was an indication of offsite pumping of a well or wells tapping this zone. The potentiometric 

surface of this zone measured 3.1 feet bls (34.9 feet NGVD) in December 1997. Figures 12 and 13 

present potentiometric maps of the Tamiami-upper Hawthorn zone of the IAS for May and 

September 1997. 

The major permeable zone of the IAS at ROMP 9.5 occurs in the Arcadia Formation from 200 feet 

bls to 330 feet bls. A thick sequence of carbonates from 77 feet bls to 200 feet bls creates the 

confining unit between the upper IAS permeable zones and this lower permeable zone. This highly 

transmissive unit is comprised of fossiliferous limestone of the Arcadia Formation. This zone is 

probably equivalent to the Permeable zone 3 described by Barr (1996). The potentiometric surface 

of this unit measured 5.6 feet above land surface (43.6 feet NGVD) in December 1997. Figures 14 

and 15 present potentiometric maps of the intermediate aquifer for May and September 1997. 
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5 3  UPPER FLORIDAN AQUIFER 

The Upper Floridan aquifer in the vicinity of ROMP 9.5 is approximately 1,300 feet thick (Metz, 

1995). The top of the Upper Floridan aquifer occurs approximately 14 feet below the top of the 

Oligocene Age Suwannee Limestone at approximately 468 feet bls. A rise in the head level was 

noted at 468 feet bls during coring. Coring and data collection was terminated at 543 feet bls in the 

Suwannee Limestone. The potentiometric surface of the Upper Floridan aquifer at ROMP 9.5 

measured 8.6 feet above land surface (46.6 feet NGVD) in December 1997. Figures 16 and 17 

present potentiometric maps of the Upper Floridan aquifer for May and September 1997. 

6.0 GROUND-WATER OUALITY 

Ground-water samples were collected from the intermediate and Upper Floridan aquifers at 20 feet 

intervals while core drilling. All samples were collected with a 2-inch diameter submersible pump 

installed inside the core drill rods, with the off-bottom packer installed at a selected test interval. This 

packerlpump configuration is illustrated in Figure 8. The field analyses and laboratory analyses of the 

ground-water samples are presented in Tables 1 and 2, respectively. Figure 18 presents a graph of the 

chloride, sulfate, and total dissolved solids (TDS) concentrations of the ground-water samples collected. 

Ground-water samples were not collected from the surfcial aquifer at ROMP 9.5 during the core 

drilling phase. A ground-water sample was collected in 1997 from the completed shallow surficial 

monitor well MW-4 (screened interval 2 to 8 feet bls) at the well site. Water quality in the surficial 

aquifer for most parameters is within potable limits. Chloride, sulfate, and TDS concentrations were 

58 mgL, 5 m a ,  and 432 mg/L, respectively. 

6 3  INTERMEDJATE AQUIFER SYSTEM 

Ground-water samples were collected from several packer tests intervals while core drilling through 

the intermediate aquifer (38 feet bls to 468 R bls) at ROMP 9.5. 
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Ground-water samples were collected from packer tests performed in the upper permeable zone (61 

to 77 feet bls) and in the confming units above the lower permeable zone. The water quality samples 

collected fr6m these intervals were within potable standards for most parameters. Chloride 

concentrations ranged from 75 m a  at 61 feet bls to 78 mgL at 148 feet bls. Sulfate concentrations 

ranged from 5 1 mgL at 61 feet bls to 86 mgL at 148 feet bls. TDS concentrations ranged from 374 

mgL at 61 feet bls to 483 mg/l at 148 feet bls. 

Ground-water samples were collected from packer tests in the lower permeable zone (200 feet bls to 

330 feet bls) and from the confining units above the Upper Floridan (330 feet bls to 468 feet bls). 

The water quality samples collected from these intervals were generally within potable standards for 

most parameters. Iron concentrations exceeded potable standards and ranged from 0.3 mgL to 0.7 

m a .  Chloride concentrations ranged from 102 mgL at 188 feet bls to 63 mgL at 468 feet bls. 

Sulfate concentrations ranged from 29 mgL at 188 feet bls to 196 mgL at 468 feet bls. TDS 

concentrations ranged from 423 mg/l at 188 feet bls to 561 mg/l at 468 feet bls. 

63 UPPER FLORIDAN AQUIFER 

One ground-water sample was collected by packer testing in the Upper Floridan while core drilling at 

ROMP 9.5. The packer test interval was 493 feet bls to 513 feet bls for this sample. The water 

quality in this zone exceeds potable standards for several parameters. The chloride, sulfate, and 

TDS concentrations were 75 m a ,  286 m a ,  and 748 m a ,  respectively. 

7.0 EYDRAULIC DATA 

Specific capacity measurements were collected during all packer tests. The measurements were made in 

the permeable and confining units of the intermediate and Upper Floridan aquifers. The specific capacity 

varied from 0.01 gallons per minute/foot (gpmlft) for a confming zone in the Arcadia to 0.55 gpmlft for a 

permeable zone in the Suwannee Limestone (Table 4). 

Porosity and vertical hydraulic conductivity values were calculated for 10 core samples collected while 

drilling in the intermediate and Upper Floridan aquifers at ROMP 9.5. Core samples exhibiting low and 

high porosity features were selected, to determine relative confining properties between and within 



permeable zones in the intermediate and Upper Floridan aquifers. The vertical hydraulic conductivity 

values ranged from 9.42 x lo4 feetlday for a core sample collected in the upper permeable zone of the 

IAS to 2.47 x lo-* feet/day for a confining zone in the IAS. Porosity values ranged from a low of 28% for 

a permeable zone core sample to a high of 52 % for a core sample collected in a confining zone. The 

results of the porosity and permeameter testing are presented in Table 5. The results of the testing 

indicate the variable nature of the sedimentary units. The vertical hydraulic values and porosity 

percentages are highest in the confming zones. The lowest values were measured in core samples 

collected from permeable units. Additional hydraulic data collected from aquifer performance tests will 

be presented in the ROMP 9.5 report: Phase Two -Aquifer P e ~ o r m n c e  Testing. 

8.0 SUMMARY 

Core drilling and testing, the first phase of a hydrogeologic investigation was conducted at the ROMP 9.5 

IAS monitor well site from November 1996 to March 1997. The wire-line coring method was used to 

collect continuous lithologic core from land surface to 546 ft bls for description and stratigraphic 

correlation. Ground-water samples were collected at 20 foot intervals during coring to characterize the 

water quality in the intermediate and Upper Floridan aquifers. Water levels were measured daily, while 

coring in the surficial, intermediate and Upper Floridan aquifers. Daily logs prepared by the site 

geologist are presented in Appendix C. 

The results of the coring investigation indicate the ROMP 9.5 well site is underlain by an unconfined 

surficial aquifer (land surface to 38 feet bls), an artesian intermediate aquifer with two separate 

permeable zones (61 feet bls to 77 feet bls, and 200 feet bls to 330 feet bls) and the artesian Upper 

Floridan aquifer (468 feet bls to > 543 ft bls). Water quality in the surficial aquifer is generally good 

with most parameters within potable limits. Ground-water samples collected from the intermediate 

aquifer system were generally within potable limits. One ground-water sample collected from the Upper 

Floridan aquifer exceeded most parameters for drinking water standards. 
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TABLES



Table 1. Field Analyses of ROMP 9.5 Packer Samples Collected During Coring 

Date 

(MIDPI) 

121191Q6 

01/08/97 

01/13/97 

'All concentrations reported in mg/l unless otherwise noted 

4" Steel casing 0-143' bls 

NA - Not Analyzed 

Tims 

02/16/97 

02/26/97 

02/27/97 

'All concentrations reported in mg/l unless otherwise noted 

4" Steel casing 0-43' bls 

NA - Not Analyzed 

1115 

1445 

1806 

Depth 

1540 

815 

1100 

61-74 

80-128 

129-148 

388-398 

41 3-468 

493-513 

Water 

Level 

(-FTALS) 

H20 

Temp 

(celcius) 

Specific 

Cond 

(umohs) 

N A 

NA 

N A 

2.88 

4.19 

5.20 

682 

740 

N A 

23.5 

24.9 

N A 

740 

870 

1070 

H20 

Density 

pH 

NA 

N A 

NA 

24.9 

25.5 

26.2 

Notes 

CL 

(mgll) 

(hach) 

NA 

NA 

NA 

SO4 

(mg/l) 

(hach) 

Collected from 2" pump discharge during packer test 

Collected from 2" pump discharge during packer test 

Collected from 2" pump discharge during packer test 

140 

120 

NA 

NA 

N A 

N A 

1W 

200 

N A 

160 

140 

160 

80 

200 

300 

7.63 

7.75 

8.05 

Collected from 2" pump discharge during packer test 

Collected from 2" pump discharge during packer test 

Collected from 2" pump discharge during packer test 



Table 2. Laboratory Analyses of ROMP 9.5 Packer Samples Collected During Coring 

12/19/98 1 1115 1 51-77 1 NA 884 1 1.0005 1 75 1 51 1 8.9 1 0.2 1 374 1 6.5 1 15 1 151 1 49.0 1 87 ( 7.8 1 0 78 1 -1.80 

01/08/97 1445 80-128 NA 747 1.OW5 I 88 1 88 1 7.8 0.0 483 88 1 22 1 232 1 1.5 I 40 1 10 1 118 305 -2.77 

01113197 1 1808 1 129-148 1 NA I 750 I 1.WO4 I 78 70 7.4 0.2 438 82 1 30 1 205 1.8 1 43 0.3 278 278 -1.55 

'All mnCBntralionS reporled In mgll unless dhenvise nolsd 

4" Sted caslng 0-43' bls 

NA - Nol Analyzed 

Dale 

(MIDN) 

02/18/07 1 l M 0  1 388-308 1 2.88 1 791 1 1.0305 1 101 1 88 I 7.8 1 0.4 1 454 1 48 1 32 1 107 1 3.0 1 59 1 0.4 1 803 1 252 1 -2.82 

02126187 815 413488 4.19 803 1 1,0005 1 83 I 108 I 7.9 1 0.2 1 581 58 1 37 1 145 ( 4.5 1 89 1 20.5 1 570 1 207 1 2.57 

02/27/97 1100 493-513 5.2 1131 1.0007 75 288 1 7.8 1 0.2 1 748 08 1 48 1 181 1 4.8 1 81 13 874 1 437 1 1.98 

'All cancentralions repaned In mgll unless olhenvise noled 

4" Sled casing 0.143' bl8 

NA - Not Analyzed 

Time Depth Water 

Levsl 

(11 bls) 

Water 

Dsnslly 

Spedfic 

Cand. 

(umohs) 

CL TDS SO4 CB PH 

Bicarb 

as 

(CaCO3) 

MD Br K Na SI Fe 

(ugn) 

Total 

Hardness 

(CaCO3) 

ION % 



Table 3. Daily Water Level Measurements During Coring 

2C-Nov-1996 1 1450 1 43 1 37 I 4.00 bis 
€-Jan-1997 1 1058 1 43 1 74 1 0.66 

Date 

i (feet bls) (feet bls) (feeA above land surface) 

Time 
Casing 
Depth 

Core Hole 
Depth 

Core Hole 
Water Level 



Table 4. Results of Core Hole Packer Testing at ROMP 9.5 IAS 

Test interval 
(feet below 

land surface) 

IAS upper permeable zone 
IAS confining unit 
IAS confining unit 
IAS confining unit 
IAS confining unit 
IAS confining unit 
IAS lower permeable zone 
IAS lower permeable zone 
IAS lower permeable zone 
IAS confining unit 
IAS confining unR 
IAS confining unit 
IAS confining unit 
IAS confining unit 
UFA permeable zone 

61-74 
80-128 
128-148 
148-168 
183-188 
188-206 
205-228 
245-268 
293-308 
331 -348 
348-368 
388-398 
41 3-468 
448-468 
493-513 

20 
60 
10 
nla 
nla 
20 
10 
10 
8 
8 
50 
50 
20 
15 
5 

Stratigraphic Unit 

Arcadia Fm 
Arcadia Fm 
Arcadia Fm 
Arcadia Fm 
Arcadia Fm 
Arcadia Fm 
Arcadiaframpa Mbr 
Tampa MbrlArcadia 
Arcadia Fm 
Arcadia Fm 
Arcadia Fm 
Arcadia Fm 
Nocatee MbrISuwannee Lm 
Suwannee Lm 
Suwannee Lm 

Open hole interval no packer. 
Annulus drawdown -1.6 R. 

Low perm zone but data unreliable 
Water level drew down to pump. 
Annulus drawdown -1.6 R. 
Permeable zone. 
Permeable zone. 
Permeable zone. 

Permeable zone. 

Specific 
Capacity 

(gpmlR) 

pennesrmlecwbz 

Hydrogeologic Unit 
Time until 

pumping stabilized 

(mln) 

Discharge 

(gpm) 

Comments Drawdown 
(feet) 



Table 5. ROMP 9.5 Falling Head Permeameter Results 

Tesling performed by Florida Geological Survey romp9.6U~b~s\oerm~~meter.wb3 

Sample Depth 
(feet bis) 

Vertical Hydraulic Conductivity 
Average (feeVday) 

Porosily 

(%) 

Formation Lithology Aquifer 
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ROMP 9.5 Core Hole Test 
Arcadii Fm (61-77 Ft 61s) 

Page 1 

U) 

5 a 

0.001 0.01 0.1 1 70 100 
Time (min) 

I- core hole L A  
ROMP 9.5 Core Hole Test 

Arcadia Fm (61-77 Ft 61s) 

-70 
0.001 0.01 0.1 1 10 100 

Time (min) 

- core hole r====l 



ROMP 9.5 Core Hole Packer Test 
Anadia Fm (80-128 fl bls) 

5 

0 

- =5 
m 
g-10 
E U) 

-15 
v 2 (3 

$ -20 
0 

-25 

-30 

-35 
0.001 0.01 0.1 1 10 100 

Time (min) 

- corehole - annulus rrrT3 
ROMP 9.5 Core Hole Packer Test 

Arcadia Fm (80-128 Ft 61s) 

0.0 0.0 0.1 1 .o 10.0 100.0 1000.0 10000.0 
Time (min) 

- corehole - annulus U 
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ROMP 9.5 Core Hde Packer Test 
Anadia Fm (128148 Ft Bk) 

1 E-2 1E-1 1 EO 1El 1 E2 1 E3 
Time (min) 

-- cure hole - annulus - 
ROMP 9.5 Core Hole Packer Test 

Arcadii Fm (128148 R bk) 

0.1 1 .o 10.0 lM).O lOW.0 
Time (min) 

- core hole - annulus 
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ROMP 9.5 Core Hole Packer Test 
Arcadia Fm (148-168 ff Ms) 

0.0 0.0 , 0.1 1 .o 10.0 100.0 
Time (min) 

-e core hde - annulus 

ROMP 9.5 Core Hole Packer Test 
Arcadai Fm (148168 R bk) 

20 

0 

g -20 ' -40 
2 
al 

-60 
0 
a, 
K -80 

-1 00 

-120 
0.0 0.0 0.1 1 .o 10.0 100.0 1000.0 10000.0 

Time (min) 

* core hole - annulus 
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ROMP 9.5 Coro Hole Test 
Arcadii Fm (1851 88 ft bk) 

20 

0 

$ -20 

4 0  
u 
3 : a 0  

-80 

-100 
0.001 0.01 0.1 100 

lime (min) 
*-.d-Ln.-- 
--4 

ROMP 9.5 Core Hole Test 
Arcadia (183-188) 8 bls 

Time (min) -.w.l.L1lS- 
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ROMP 9.5 Core Hole Packer Test 
Arcadia Fm ( 1 R  88-208 bls) 

-80 
0.001 0.01 0.1 1 10 100 

Time (min) 

-- Corehole - Annulus 

ROMP 9.5 Core Hole Packer Test 
Arcadia Fm (188-208 R bls) 

0 

-1 0 

-20 

&! 
-30 

m 
5 -40 8 

-50 

-60 

-70 
0.001 0.01 0.1 1 10 100 

Time (min) 

+- Corehole - Annulus r r 3  
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ROMP 9.5 Core Hole Packer Test 
Arwdia Fm (205-228) 

2 

0 

-2 
e 

4 
g 
E -6 
iz 
8 -8 
3 2 -10 

-1 2 

-14 

-16 
0.001 0.01 0.1 1 10 100 

Time (min) 

-e cmehok - annulus 

ROMP 9.5 Core Hole Packer Test 
Arcadia Fm (205228) 

2 

0 

-2 

g 4 
g 
6 
6 -8 
g -10 

-12 

-14 

-16 
0.0 0.0 0.1 1 .o 10.0 100.0 1000.0 

Time (min) 

-e wrehole + annulus Ij 
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ROMP 9.5 Core Hole Packer Test 
Arcadii Fm (245-268 fl bis) 

2 

0 

-2 
a 
m 4 
2 - 
5 "  
8 -8 
I 2 -10 

-12 

-14 

-16 
0.001 0.01 0.1 1 10 100 

Time (min) 

-- mrehde + annulus - 
ROMP 9.5 Core Hote Packer Test 

Arcadii Fm (245-268 ft bls) 

-14 
0.001 0.01 0.1 1 

Time (min) 

- mrehole -- annulus = 
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ROMP 9.5 Core Hole Packer Test 
Arcad'i Fm (293-308 R bls) 

0.001 0.01 0.1 1 10 100 
Time (min) 

ROMP 9.5 Core Hole Packer Test 
Arcatii Fm (293-308 R Ms) 

2 

0 

- z -2 

6 
s -6 

-8 

-1 0 
0.001 0.01 0.1 1 10 

Time (min) 
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ROMP 9.5 Core Hole Packer Test 
Arcadia Fm (331 - 348 ft bk) 

5 

0 

c -5 
al 
2 
r - 1 0  m U 

6 E p -15 a o, 

2 a. 
-25 

-30 
0.001 0.01 0.1 1 10 100 

Time (min) 

-- corehole + annulus a 
ROMP 9.5 Corehole Packer Test 

h d i a  Fm (331 - 348 ft bls) 

5 

0 

- -5 - m 
8-l0 
$ 

-15 
0 
0 

-20 

-25 

-30 
0.001 0.01 0.1 1 10 100 

lime (min) 

-+ mrehole + annulus 
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ROMP 9.5 Core Hole Packer Test 
Arcadia Fm (348388 R bls) 

20 

0 

=20 

s -40 

f "  
% a0 
3 
'Lj -100 

-120 

-140 

-160 
0.001 0.01 0.1 1 10 100 

Time (min) 

ROMP 9.5 Core Hole Packer Test 
Arcadia Fm (346-388 R Ms) 

-160 
0.001 0.01 0.1 1 10 100 

Time (min) 
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ROMP 9.5 Core Hole Packer Test 
Arcadia Frn (388-398 fl Ms) 

-14 
0.001 0.01 0.1 1 10 100 

Time (rnin) 
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ROMP 9.5 Core Hde Packer Test 
Arcadii Fm (415488) 
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4 0  
C- 
0 

-20 
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B 
0 
3 -30 
E 

-40 

-50 
0.001 0.01 0.1 1 10 100 

Time (min) 

ROMP 9 5  Core Hole  Packer Test 
Arcadia Fm (415488 R bls) 
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!2 & -20 
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-40 
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Time (min) 
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ROMP 9.5 Core Hole Packer Test 
Arcadii Fm (448468 fl bls) 

10 

0 - - 
@ -10 

E g -20 
0 z 2 -30 

4 0  

-50 
0.001 0.01 0.1 1 10 100 

Time (min) 

ROMP 9.5 Core Hole Packer Test 
Arcadia Fm (448488 fl Ms) 

0 

-10 

3 
0 
g -20 
e 
% 
8 -30 
E 

4 0  

-50 
0.001 0.01 0.1 1 10 100 

Time (min) 
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ROMP 9.5 Core Hole Packer Test 
Suwannee Lm (493513) 

-1 0 
0.001 0.01 0.1 1 10 

Time (min) 
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APPENDIX B



- -: W-17597 
TomL DEETE: 543 Fr. 
sAmL&S-- 2" CORE 

-ION DATE: 02/28/97 
TPPES OF LOOs AVUTdBLE 

ColJImY - DBSOTO 
MQLTIOU: T.388 8.233 8.31 

IAT - 27D O l M  59s  
LOU - 82D 0331 20s  

ELEVATION: 38 ET 
O E O P H Y S I ~   ELL uw (o  - aoo rr 81,s) 

*oaxea BY: TEP GATES ISWfWD 060IMjIST) 
WIRE LmE RQPARY CORISG PaCM 0 ET. TO 543 PP. BLS 

- 11.5 - 34.0 - 53.0 
- 224.0 - 254.0 - 398.0 - 4 9 . 0  - T.D. 

m1mEmuTIATEP  Sam Ann CLkY 
lnmAta m. 

XIVEB m. 
A R W I A  m. 
TAMPA BmmEU OP ARCP9IA m. 
ARCP9rA m. 
BO(aTxE - OP A R W I A  m. 
mmmK!sLammcmE 

0 - 3 Sam; MIZZATE CSUY TO HOLlEEATE GRAY 

3 0 1  POBOSITY; - SIZE: VgaY FmE; BRBljB:  MI^^ TO PIKe 

ROmmEss: 8[1B-- TO SUB-RCmnDm; mm SPrigBICITX 

mcoNSoL1IYLTED 

SEDnmmARY sTmmmBs: - 
ACCESSORY -: SILT-201. PIdUT REMUUS-011 

P08S1LS: m P0SSII.s 

Sam -2, SC83B SILT AND OFSUZICS, DRY 

3 - 4.3 Sam; -TE LIGET CSUY TO BROWWISH GRAX 

301  POROSITY; - SIZE: nEDm; m: PmE TO mm 
R-: SQB-AuGUmU TO SUB-ROmimD; n E D m  SPEKUICITY 

rmcomoLIDAmD 

SELlIMmTARY sTgoCnlRe8: ImERBmDm 

ACCESSORY MIIPEBAZS: SILT-021 

~ I L S :  m 

4.3 - 7.3 SARD; BLAQ 

301  POBOSITY: 1- - SIZE: PmE; -: VERY PmE TO mm 
ROmDuesS: SIIB-AmGuLzs TO SUB-R-; mm SP5RICITY 

m ~ L I D A ~  

SEDnmmAUY smmmmas: mmmEDnm 
ACCESSORY -: SILT-051, 

mSs1LS: no FOSSILS 



7.3- 9.4 SAUD; LIGHI OLIVE GRAY TO GREENISH GRAY 

201 POROSITY: 1- - 
CJULTN SIZE: MEDIIM; RANOE: PINE TO COARSE 

R O m m S :  =-ANGOTAU TO SDB-ROWED; m 1 W  5 ~ I C I l " i  

WOR INDURATION 

m TYPEIS): CWLY P U L m  

ACCFSSORY MTPIBRALS: CWLY-15%. IRON STAIN-20%. SILT-051 

P R D s m n c  SAND-~I* 

FOSSILS: NO FOSSILS 

SAND, WARTZ, UAYEY. IRON STAI-, SCllB PHOSmTIC SAND 

9.4- 12.5 SAND; YELLOWIS GRAY TO L I W  BUY 

201 POROSITY: - 
QulN SIZE: MEDIW; R A m :  PINE TO CoABSS 

ROUNDNESS: SUB-AAGOLAR TO SUB-RWJUDED; HgDIUM SPEERICITY 

uKONsOLIDIW 

SEDImsi-ARY srrc-: IMgBBBDDBD, I4YmLw 

ACCESSORY -: PEOSPRATIC SAND-05%. SILT-04% 

CLAY-01% 

OTHHI m: PLATY, 

FOSSILS: ECKINQID, FOSSIL 
SAND, SESU -, EWINOID 

~ , m m m E D D E D  PHOSPEXTE 

12.5- 29 SAND; m B R A T E  LIGHI GUAY TO GRAY 

30t POROSITY: - SIZE: MEDIIM; RANOE: FmE TO CoABSS 

WmDNES: ABOIIWU( TO SUB-ROUNDED; mm SPHERICITY 
OL1mNSOLIDamD 

S E D m m R Y  STRucmREs: -, MOTPLgD 

ACCESSORY MINEFAU: PHOSPHATIC SAND-10%. SILT-02% 

OTHHI PMTORES: PROSW, SPECKLED 

POSs1I.S: II)LLusKs, WSSIL FraQmmS 

QUARTZ SAND a m  PHOPHATIC SAND, P m  LmGs s5LL PR%TmmS 

29 - 34 SAND; OLlVB GRAY 

30% WROSITY: - 
G m I N  SIZE: MEDIIM; FAKE: F m  TO COARSB 

RODWDNES: SUB-ABOIIWU( TO SUB-ROWED; MEDIUM SPRgRICTn 

~~1~ 

SErIrnARY mcKmEs: ImmEEDDW 
ACCESSORY MINEEALS:  PHOSPHATIC SAND-20% 

PHOSPHaTIC GRAm-02%. LIKSTONE-OZ*, UAY-011 

OTBER FBaTORES: FROEW, GRmumu. SPECRLH) 

FOSSILS: M)LLUSKS. FOSSIL -S 

m, WARTZ. PHasmTIC s.ND, LmGR SOLIDIFIED K)LLUSK 

giBLfS Mm -, PEcrIDl WmS 



34 - 37.4 SAND; MDEPATE GRAY TO BLACK 

201 POROSITY: 1- 

GRAIN S I X :  KEDIW: W E :  PING TO COARSE 

~0umm.s~: stm-maumrt TO SOB-RO~DED; MEDIUM s P m I c I n  

W O R  I ~ T I O U  

CEHEKT TYPE IS) : QdY WATRIX 

SWImImARY SraucmWXS: mmR8Emm 
ACCESSORY MINERALS: PHOSPHATIC SAND-251. CWLY-OS* 

PHOSPWTIC GRAVEL-031 

O?aeR mmuEs: P R m ,  SPECRLBD 

SAND, mn. PAOSPWRC SAND rn GPAVEL, ~ ~ ~ D D B D  WITH 

ELUS-- UAY; AR- 35.0' LARGE QdYSTUUE 

mun. 

37.4- 48 CWLY; LIGKTOLTYBGBAY~DARKGRBKNISEGRAY 

051 POROSITY: LOW PEXWABILSTY; mERA!CE m R O U  

cmmn TYPEIS) :  QdY mTRzx 

sEDImI?lnRY SraucmREs: mrmBmLm 
AccgsSCB(Y m: @SRTZ SMa)-208, PHOSPHATIC UUm-051 

o?BEI( PEAnmss: (aUNmU(. SPEQagD 

POSSIIS: POSSIL PmWEms 

a A Y ,  SARDY. MI PsmmABILITY 

48 - 53 LTneSPOIIE; YEWaWTSR GBAYTOYBLTXlWTSgrJULY 

101 POROSITY: PRAmWRE, llOLDIC 

(iRATN TYPE: BIOOBllIC, C A L C I m I T E  

Gmm SIZE: P I T C R O C R Y ~  

RmGE: mImc€RYmALLEiE TO mYPIwRYSTBLLIUE 

OOOD IUDURATICM 

CEHEKT TYPE(S1 : CALCILGTITB MRTIIll 

SBDImI?lnRY Sratlcmms: mmR8Emm 

ACCESSCRY m: QUAFTZ SAND-031, PHOSPKXtIC SAND-018 

o?BEI( mmuEs: - 
POSSILS: POSSIL -s 

53 - 58 XKSSTUUE; WBITE TOYEUQX1SRGW.Y 

108 POROSITY: PPAcmm, HOWIC . 

GRAIN TYPE: BICGSEIC, CALCILGTITB 

GRAIN SIX: mICROQ(YsTALLIUE 

RMIOs: MTCRO(RYSTALLIm TO CRYFTCCRYSTALLINE 

MOD INDmATIOU 

cmmn m ( S )  : Ca&CILrnITE IWrRIx 

SBDImmARY S T R t l c m m s :  - 
ACCESSORY MIUEPALS: PDlRTZ SAND-031, PHOSPWTIC SAND-028 

OTHER mmuEs: GRmmnm 

POSSIIS: POSSIL -S, B-C PORIUIWPERA, HOLLERS 



58 - 68 CALCILWITE; YBLLOWISH GRAY X) LIGHT OLIVE GRAY 

03% FUROSITY: FRACmRE 

GRAIN TYPE: CAWILUTITE, SKELBPAL 

GRAIN SIZE: n I m o c R y s T A w I m  

UAUGE: M I ( R m Y s T ~  To VgRY F I m ;  GCQD INDDR?.TION 

cmmr TYPE(S) : CAWILGTITE HA1BIx. WLaMITE cmmm 
SEDIMEESARY mUcIORES: 1-WDW 

ACCESSORY MINERALS: PHOSPHATIC SAND-25%. QlW37. SAND-03% 

SILT-03%. WLObm'E-01% 

DMER Fmmms: mosmD, S P E r n ,  FOSSILIFErLom 

POSsILS: POSSIL PraQmmS 

CALCILWITE. VWY LOW POROSITY, SANDY. FEW FOSSILS 

68 - 70 m S T C i 3 E ;  LIGHT OLNE a TO OLIVE GRAY 

08% POROSITY: INTERGWNULAR, EGX3URE 

GRATlP SIZE:  MEDm; UAUGE: PIUE TO COARSE 

R-: - TO m-mmum; mm S P H g R l a r Y  

POOR I u w R A T I m  

cKuEI?r TYPE(S) : CALCILurITE mmn 
sw-Y -: ImmEEDDED 

m Y  M: C A L C m I T E - 4 0 % .  QUW-TZ SAND-158 

DTBgR PmTmEs: CAUaREOm, GRAmmR, S p B a a s D  

PBOSPRATIC saRnsmm, CALCILDTITE cmmm MATRIX 

7 0  - 73 CALCILUTITS; YELLOXISR W TO LIGET OLIVE GRAY 

0 3 8  KIROSITY: WAClWS. 

GRAIN TYPE: -. BI-C, 

GFAIn SIZE: U I C R m Y ~ m  

RA)106: CRYFlw=RYmrL&IIiE TO VEBY P I m ;  GOOD ImwATION 

CK-EWT TYPE(S) : m T E  *IATBIX. WILMITE 

SED-Y STwamXs: m T m B w D w .  MOTPLeD 

ACCESSORY M: PAOSPHATIC SAND-25%. QUARTZ SAND-05% 

OTBBR PmTmEs: PARTmGs, S P E r n ,  WSSILIpgRous 

POSSILS: mI.LESrs 

7 3  - 7 9  CALCTLDTITE; LIGET OLNB GRAY TO OLIVE GFAY 

1 0 1  POROSITY: -, - 
GRAIN TYPE: CAWILDTITE, BIo3ENIC 

CSUIN SIZE:  MICROCRYmrL&Im 

RSNGE: (BYETOCRYSTALLINE TO YERY F m ;  110D8RATE INDURATION 

TYPE(S) : CRLCILWITe m T R 1 x  

SW-Y SlXlClVRES: IWEBBEDDBD 

A-RY MINERALS: PHOSPHATIC SXW-40%, QllARTZ SAND-05% 

DMER PZ%lUkIES: FROSTED, GRAmmR, SPE- 

FOSSILS: A0 FOSSILS 

CALCTLUTXTE MPITRIX WlTH XIGK PERCSWTXE OP PXOSPHXTIC SAUD 



7 9  - 7 9 . 7  PHOSPHATE; OLIVE GRAY TO PINKISH OWLY 

20% mROS1TY: I-, FRuXmE 

WSSIBLY RIOH PBRHGABILITY; ~CUNSOLIDATZD 

m TYPEISI : CALCILULITE MATRIX, CIAY MATRIX 

SKD-ARY STRUCIVRBS: INl2RBEDDED 

A~CESSORY MINERALS: ~ I L ~ I T E - ~ O ~ ,  WTZ SAND-ost 
(aERT-02* 

m FXATORSS: ULLCMZOOS, FROSTED, rJUW(ILAR, SPECKLED 

PHOSPHATIC SAUD, 1-EDDED SILT  SIZH) LIME- 

79 .7 -  8 3 . 1  CAKILUI-ITE; LIGRT OLIVE GFAY m OLIVE GRAY 

038 KB(OS1TY: FRACKRE - TYPE: ULLCILGTITE, BIMjENlC 

ORAM SIZE: MICRocaYsTaL&IAE 

RATKjB: CRYPXCUYSTWINE TO VERY FINE; G W D  INDWATION - TYPEIS1 : ~ L W r I T E  MATRIX, W L a n T E  - 
SEDIMmmRY STRucmREs:  LmEmmDm 

A c c s s Q R Y  nmERALs: P H O S m T I c  SAUD-258, W T Z  UUID-OSI 

CIBRT-028 

m FmnmSs: PRQSPBD. GRAwmR, SWcI[T.BD 

POSs1LS: BmTR7.C PORAMTBIPgBA, mI&vsKs 
CSLCILUI-ITE NI lg  PHOSPHATIC SAUD D D B D  

83.1- 8 8 . 7  CALULWEXE; mTTB TO m S E  GRAY 

I O I  FUROSITY: I?ULCmRB, MOWIC, POSSIBLY HIGR -1LITY 

ORAM TYPX: CSLCILWRTS, BI-C. SEBLgDLT. - SIZE: M I ~ Y ~  

RATKjB: -ALLmE TO VERY F m E ;  MOD   TI ON - TYPX(S1: CALCIWlTITB MATRIX. WLcxns CKmm 

SEmIMmmRY STRucmRsS:  ImmEEDDED 

ACCBSSORY nmERALs: PHOSPHATIC SAND-05% 

msx+mxc a m - 0 2 1 ,  WLCWITE-O~*, ~ A Y - 0 2 %  

m FXATmss: cm&KY, F O S S I L I ~ M I S  

FOSSILS: muushs, B m r n I C  PMULWldlIPgBA, POSSIL MOWS 

CALCILU!XTE, HARD, WLDIC, MOWS FIUlgD WlTH P H O S m T I C  

SAND 

88.7- 90.7 CLAY; LIGRT OLIflB GFAY TO OLIVE GFAY 

N I mROSITY, HODERATE IUDUBATION 

m TYPEISI: CLAY m x  
ACCESSORY M m :  PHOSPHATIC SAUD-OZI, LIMESTWE-Ol* 

CLAY, TaW -1LITY. VERY L I T R E  IUTSPBEDDED ACCESSORY 

MImRALs 



90.7- 93 CALCILUTITE; LIGET OLIVE GRAY m OLIVE GPAY 
03% POROSITY: mCKlRE, MOLDIC, POSSIBLY HIGH PEUJSABILITY 

GFAIN ITPE: CALCILDTITE 

GBAIN SIZE: CRYETOCRYSTALLINE; MODHULTE INDURATION 

CmaUT TYPE IS) : CaLCILDTTTE rnTRIX 

sED-Y STRUCmBES: INTHIBgDDED 

ACCESSORY KmZRALS: PHOSPMLTIC SAND-13%. QUARTZ SXD-OII 

PWSPHATIC GRAVEL-01% 

CUICILWCITE *IPITRIX. INTERBEDDED SILT-SIZED LIMESTONE AND 

PHOSPHARC SXD. SOHE G R A m  

93 - 98.6 ULU1ILETITE; YXLLO!4ISH GPAY TO LIG4T OLIVE. GRAY 

108 POROSITY: MOU)IC. PRACmRG 

GRAIN TYPE: CUCILGl'ITE, BICGENIC. SKELEnL 

GRAIN SIZE: H T C R O C R Y ~ I U E  

UANGE: C R ~ Y S T A L L X N E  TO MEDIUM; GDOD InDURaTIOU 

(gllgKP m ( S )  : c4LcsLm'ITS rnTSI][. W ~ T E  amm 
SgDIuwmuY STRucmQss: mcmBEImED 

ACCESSQRY KmZRALS: PaOSPWRTIC SAND-05%. CnLa4ITS-02I 

QUAF32 --Ole, PflOSPHATIC GRAVTL-018 

ORlgR m: DOUWITIC, -, HIGH RBCRYSSALLIZATIW 

WSSILIPBRO[IS 

WSS1LS: B O I O I D .  BEKMIC PORAMLNIPKUA, muOS&? 

~ L m T s ,  mLD1c. mIDS PI- u r n  WLmTmiz A m  

PHaSPgATTC 

98.6- 102.2 CWLY; m S H  ORAY TO DARK GREEiISR GRAY 

01% POROSm: -; mDmATB I m m A T I W  

(gllgKPmlS): CWLYMLTRIX 

sED-Y STRUCmBES: ImmaEnDED 

ACCESSORY KmZRALS: PHOSPHATIC SAND-02% 

PAoSwAnC CdLAVEL-01%. -TZ SAND-OlI, GIAKUNITE-01% 

CLAY. LITTLE ~ ~ R B E D D E D  ~ ~ E R A L S .  LLX -rLm GRADES 

TO BELOW 101.6' 35-401 QUARTZ AAD PROSPIATIC 

SAND TO 103.4, VERY LLX P-ILIn 

102.2- -103.4 UAY; LIGRT OLIVE GRAY l U  OLIVB BULY 

LII mR0SIl-f. m ItwmATION 
(gllgKP TYPE(S1: CWLY mTRIX 

STRUCmBES: INTERBEDDED 

ACCESSORY -: PHOSPHATIC SAND-15%. QUARTZ-158 

OTHW F E A ~ S :  mLcmEoOS 

VBI(Y LOW PEBXEABILITY, QmTZ AND PHOSPFATIC SAND WIM 

VARIABLE P E R m A O E .  INDURATION VARTABLE: MEDIUM TO POOR 



103.4- 109.4 W I T E ;  YELWWISH GRAY TO LIGHT OLIVE GRAY 

02% POROSITY: PIN POINT WGS, MY P m m m I L I n  

GRAIN TYPE: CALCILVrITE 

GBAIN SIZE: MICROCRYSTALLIME 

EAUGE: MI(gOCaYSTALL1NE TO CRYETWRYSTaLLINE 

MmmATE ImQRATIOn 

m TYPEIS) : CALCILWIITE MATRIX 
S W m A R Y  STRUCIORE!: D D W  

ACCeSSORY m: PHOSPKATIC SAND-20%, QISXTZ-20% 

OMgg mnmEs: rnSSILIPWOUS. s P E m  

YgRI Tars TO MP PERPIBABILITY, YlUPIm PBBCENTAGFS OF QUARTZ 

m PMISPBATIC SAWD. Pin HOLE TO 112. YOOS 110. IS comxr 
BBlWBEA RIVER PORHATIrn m W I ~ I A T B D  ARCADIA 

109.4- 128 w; WHITE TO YELUIIIISR GRAY 

02% Kd(OS1TY: PIN P O W  M;s, rau m n m  
GPAIn TIPB: cALCIm1TE 

CiAm SIX: MICROCgYsTAuIUE 
m: n s n A L . L I K E  TO CRYETWRYSTALLIUE 
-TE ImDRaTIOIP 

CmmT IS1 : CALCILWIITE mTRIX 

SwmEWrARY smm3mxs: -Dm 
ACCESSORY -: PMISPBATIC SAND-02%. QUARTZ- % 

OMgg m-: ~ I L I W R W S  

POSSIIS: BamoID, WSSIL PBAClnnm, WSSIL Moms 
YBRl MP m XoDERaLTB -1LITY. PIN HOLB TO 2. wos 
vmszuG =-AGES OF m T z  Am PMISPKATIC SMlD 

PKOPBATIC SAWD IS LBSS CC*KN 

128 - 140 CAU3LRSNfiB: WHITE TO YBLUIsnSH GRAY 

038 POROSITY: PIN P O M  M;s. 

Gram TYPB: aLcIL5rITE. SgBLETAL, s m m  CAST 

GRUU SIZE: MI-Y-IUE 

-: M I ~ Y ~ l R E  TO F m ;  WOOBRATE ~ T I c m  

m m i s 1  : CaICrnITE mTRIx 
SgDImNTARY STR-: IwmmEmw 
A m y  -: PHOSPBATIC SMID-01%. QUARTZ- % 

OMgg PmmFss: WSSILIFBROUS 

POSSILS: BamoID, FOSSIL PBAClnnm, POSSIL llOLDS 

VEkl LOW TO Tars PBRnsP%ILITY (VERY Tars 144.5'-153'1 PIN 

BOLETO 1. rmos TO 144.5'. VAUYINGPBR~~JGES OF- 

Am PHDSPKATIC - L- IS men -, VERY PEW 

n W  ACCESSORY 

140 - 153 w; WHITE TO YELUIIIISH GRAY 

03% POROSITY: m, PIN W M  VOOS 

GRUU TYPE: BIOSEI?IC, PELLET, CALCILmIlX 

GPAIn SIZE: VeRY PINE 

EAUGE: MI-YSTULIUE TO VERY PINE; mBRATE 1mm'PICOI 

c2meur TYPE IS1 : CALcILurITE MATRIX 
ACCESSDRY m: PAOSPHATIC SAND-Ol?, QUAST2 SAND-02? 

OMgg WA-: POSSILIFEROaS 

POSSILS: NO POSSILS 



1 5 3  - 1 6 0 . 8  CWLY; YBWIOWISH GRAY M LIGRT OLIVE GRAY 

01% POROSITY: LOW PERMEIIBILITY; PMDEPATE IMIORATION 

CEMBKP TYPEIS1 : ULLCILGTITE MATRIX, CLAY WWRIX 

S E D I m M Y  -: IPIPERBEDDW 

ACCESSORY MTNHRATS: PtXlSPgATIC SAUD-01%. PWRn S m D - 0 1 1  

L n - 2 0 % .  QJLY-03% 

mmu nExlvms: EUSSILIPgROW 

YBRY raw PmlmaBILITY 

160.8-  163 .8  -; YELLOWISH GRAY TO L I m  OLIVE GRAY 

03% POROSITY: 1lllgRc.IuWIIwLR. PIU POIAT VDGS 

LOW PERMEIIBILITY 

GRAIN TYPE: cP.LcILurITE, PELLET 

GRAIN SIX: IIICRC€RYSPAWIm 

m: C R m Y S a w . I A E  To H T m c C R Y S T W m E  

=-ON 

TYPE IS1 : CALCILIIPITE MATRIX 

SEDIMmTNlYSnmCmRBS: mmREEDDw 

KCSSSORY MTNHRATS: PHOSPgATIC SAND-10%. WARTZ SAND-07% 

(3dY-02% 

OTBgll PBARWES: POSSILIPERWS 

p0sSIL.s: P(LSSIL EPAa.WmS, WOW TRACES 

LOW m I L I T f ,  m V E C E S  WITH ACID 

163.8-  1 8 7 . 2  -; YBLWWIM a To L I 5 T  OLIVE GRAY 

0 5 1  POROSITY: HDLDIC, EPA- 

raULIlP TYPE: BIWEIUC, C?LCILurITX, 

GRAIN SIZE: ~ C R c a L Y S T A u L N B  

RAIIGE: C U ~ ~ I N E  To YBRY PIRB; Mo  TIO ON 

m TYPE IS1 : ULLCTLm'TTB WWRIX 

sw-Y SnmCmRBS: ImEmEDDED 

KCSSSORY -: PHOSPmTIC SAND-02%. WART2 SAND-02% 

PBOSPEATIC G R A W - 0 1 %  

FSXTWES: PART-, POSSILIFEROUS 

FOSSILS: =ID, bDLLWKS, EUSSIL 

L n ,  KILDIC, APLPPBARS PmxmmE, nmEROm 110LT.VSX 

mLDs 

187.2-  189 .7  CU9; LI- OLIVE GRAY TO m S H  GRAY 

02% rnROSIrY: LOW PmMaBILITY;  WOR IHDDIUTION 

CmWn IYPBIS)  : CLAY mTRIX,  CALCILvrITB MATRIX 

SED-Y STROCNRES: IETEEBEDDED 

ACCESSORY m: LIESTCSE-40%. WLOMITE-05% 

PHOSPIULTIC SAND-03%. WARTZ SAUD-02% 

OTEER mAluPss: CAGCilRFOUS 

CWLY, ImmsEDDED w m  LTHgSmRE MATRIX 



1 8 9 . 7 -  1 9 6  CWChRZNITE; LIGHT O L I W  GRAY TO GREUi IM GRAY 

03% POROSITY: I--. PIN POINT VOOS 

GRAIn TYPE: B I ~ I C .  cRYsTALs. PELLET 

(~~ULIN SIZE: VERY PINE; WXE: C R ~ Y S T A W I I N E  m PINE 

XOR =TION 

amNT m ( S )  : m1mm MATRIX, CLAY mTRIX 

SE!DIMEWDRY STRETORFS: IKTBREWDED 

ACCESSORY m: PBOSPEATIC SMD-15%. QUARTZ S M D - 1 0 8  

CLAY-02* 

OTIlBR m m :  GRMILIIJVI, SPECRLED, cRYsrALLINE 

u&aamme. IuLmBEDDeD PXOSPHATIC rn Qt119n SAUD LOW 

PmmABILITY 

1 9 6  - 1 9 8 . 3  -l%; WHIT'S TO YELLOWISII GRAY 

03% POROSITY: -, KOIDIC 

GRAIU TYPE: 81-C, W, SKELETAL 

GRAILP SIZE: VERY PInE; IUdlDB: C R m Y s r A L L I N E  TO PINE 

KnERATE mDuRALRm 

cmmm m ( S ) :  CAKILmITE lRTRIX 

UnmR PBxmms: POSSILIPBROUS 

FOSSIu3: EC4molD. E m T E I C  ~~, M3LLOSK.S 

198 .3 -  2 0 2 . 6  -; LIGHT OLIVE OBAY 10 OLIW GPAY 

05% POROSITY: -, KOWIC 

GRAILP m: BIOGBATC, -, W QLSP 

QULIB SIZE: VERY PInE; m: cR-,I&mE TO PInE 

KnERATE mDuRATIm 

amNT m ( S )  : OUfiTLIIPITE WRTRLX, CLAY mIRH 

S E D I w m A m  sTKrmmS: D D E D  

=ORY IIIHgRACS: CLAY-10%. CB(WWTCS-02k 

FOSSILS: Bcmaom, m r c  FORAHIRTPERI, m T . c m m  

2 0 2 . 6 -  2 0 3 . 4  w; WHIT'S TO YELLOWISH GRAY 

0 1 8  POROSITY: LOR Pmx3aEILI l - f  

GRAILP SIZE: IIICROCRYSTAWIIIP: 

-: m-Y- TO n I c R M B Y S m L L I m  

OOODgmclwlcmr 

amNT m ( S )  : m 1 m 1 T ' S  lRTRIX 

ACCESSCRY m: OROANTCS-01%. CLAY-018 

C A L C I M T S ,  HIIBD, Tnw -1LITY 

2 0 3 . 4 -  2 0 5 . 9  CLAY; LIGRT OLIVE a TO ORE1IIM GPAY 

01% mrLosITY: LOW PgRHULBILITY; KID- IUDDRATION 

m m l s )  : CLAY MRTRIX 

SEDn5+rARY STRUCTURES: -ED 

AC5SSOFX IIIHgRACS: L I m - 0 3 a  

OTEm m-: ~ O U S  
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205.9- 207.7 WLOSTONE; LIGiR OLIVE GEAY TO OLIVE GRAY 

201 POROSITY: PRPlflWE. HOLOIC, WSSIBLY HIGH PEWCSBILIN 

10-501 &feRED; S Z B m  

GFAIN SIZE: HICROCRYSTULIWE 

-: CRYFTOCXYSTALLIWE TO VERY PIWE; GOOD IhTVRATION 

CgngBT TYPEIS1 : EOLOMTTB -, CALCILUTITE HRTRIX 

S B D n W T ~ Y  STRLlcrmEs: ImmBEDDED 

AcmssoRY MmEuSIs: LIl4KsmKE-021 

EQSSILS: mLUISKS, EPIIIPOID, -1C PORAMINIFERA 

POSSIL m m ,  - 
DO-, -, MOLDIC, mCnmJ3s. GwsEs m HOLDIC 

LIbEsSxm 

207.7- 211.2 -; YBWDIIISS GRAY TO LIGRC OLIVE G%AY 

is* KWSITY: PIUC~IRB. HOIDIC. POSSIBLY EIGR PgRHBABILIn 

(3UIll TIPB: BI-C, S m ,  S-TM, CASP - SIpl :  HI-YsmIuUE 

-: CR-ysmLLaa 'm VERY PIKE; IPDERATB TRD[IRATION - R1PElSl: - L m m  MOIW(. -TB r x M E m  

CWiY HRTOU[ 

SBDnmmAFx SRIw2nmE.s: ImmuBmDED 

ACC1ISSOUY w: CUY-151, DOLCMITE-051 

OTaER -: POSSILIPSRODS 

211.2- 212.6 CWLY; W T E  'IU yBI.rawTSS OBAY 

021 FOROSITY: LuI -=I'm; rn IuDvmTIca 
CEnRm TYPE(S1: CWLY IIATRH, QLGCILmITE m m I X  

SBDImmam SRILclums: ImzPaEDDED 

ACCBS~Y UINEWG: L I ~ A B - 2 0 1 .  PIIOSPKATIC GRAVEL-OI* 

FEATURES: cammorn 
CLAY, W T E ,  L m  

212.6- 215 cmcmmrm; YELTMSB GRAY m L I ~  OLIVE GRAY 

101 POBOSITY: MOLDIC, eRAmms, P m  P o r n  VDOS 

CglLIlP TYPE: 81OGBnIC. -, SBBLTM, CASP 

GRAIN SIZE: PIT--IWE 

RaUsE: CR-IWE TO 

GOOD INDmATIw - TYPE(S1: ~ I L m I T E  HRmIX 

ACCgSSORY M m :  DO=m-051 

OTBER PEAIURKS: CBALXY, D O m T I C ,  FOSSILI-S 

POSSILS: K)LLusKS, PY*SSIL HOLDS 
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215  - 219 WLOSTQNE; YELLOWISH GRAY TO OLIVE GRAY 

I 0 1  RULOSITY: IIOWIC. FmcnlRE. PIN w m  ms 
10-50% ALTERED; SUBRH)lIW 

GRAIN SIZE: MICROCRYSTALLINE 

m: MI(R0cRYSTWINE TO C R Y m c a Y s T W M E  

GOOD IUDmATIoN 

CEWEliT TYPEIS) : DOLWTf m, R L C I L m T E  MLmIX 

s m n y  STRllmmEs: IEZRBSDDED 

ACCESXIRY MIHgRALS: LIH6--201. P I I O S ~ T I C  SAIID-02% 

QUARTZ SAND-018 

~~:~ 

FOSSIIS: IIOLUlSKS, BEMgIC -PER?., FQSSIL - 
FQSSIL - 

219 - 223.6 -; YELLOWIS4 GRAY TO LIGRP OLIVE CJULY 

1 0 8  PCBIOSm: MOLDIC, PRACmm, - 
GRAIU TYPE: 81-C, -, SKSLTAL CAST 

(5ULIR SIZE: MCROCRYSTALUNE 

m: cF3ETcaYsmLLJm TO VBRY FTIW; ooca, mDwATIca3 

cmmm TYPEIS) : CATflLDTITE lPLTBM 

ACCESSORY mnm+x.s: RLCTTB-011. WLWTB-01% 

msns: BQITROID, m L L m K s ,  B B a W C  EuRAMmIPHU 

WESIL w&xmtms 

223.6- 242 -; WBSTZ TO YEWkRISH GRAY 

lo*  WBOSITY: FRAcmmx, bnWIC, rmemJLR 

GRAIN TYPE: BIOOBL11C. SK5SI'AL. SKSLTAL CAST 

GRAIN SIZE: MI-YmAulm 

RAIIDg: M I C R ~ ~  TO C R ~ Y ~  

GOOD TIPDIIRATIrn 

m TYPE IS1 : CALCSrnITE MxmIX 
ACCESSORY -: w m w - 0 2 %  

P O S S ~ :  mL&lJ%s, BBliTHIC WmnIuIPBIUL 

CaLmIOPTTB, HABD, PBW IIILDS - m WRI - 
242 - 247.7 -TE; WITS TO YEWkRISB GUAY 

1 0 1  POROSITY: PRMTORB, mID1c. warun 
GRAIU TYPE: 81-C, S-AL, SKBLTAL CAST 

GRAIN SIZE: VBRY FInE 

mwE: MIcRccRY-mE TO CRYmcaYsTALLmE 

Gem IADmuLTION 

cmmm TYPE IS1 : ~ L U P I T E  MLTFIX 

ACCKSSORY IITIIERALS: PROSPBRTIC SAIID-018. W L W T E - 0 1 8  

FOSSILS: II0LLUSK.S. B-IC FOF!AMINIFERA. ECgINOID 

-lB, IIOIDIC, m, HI54 EOROSITY 
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2 4 7 . 7 -  256 .6  CBLCARWITE; WHITE TO W I S H  GBAY 

158 POROSITY: m, IIOLDIC, IXTSRCRYSTALLJNE 

GRAIN TYPE: B I m C ,  SKELE7AL. SKKLTU m 
GRAIN SIZE: !ZRY FINE; PJS3E: MICRoCaYSTALLINE TO FINE 

MOD I n m R a T I M I  

CE*WT TYPE IS1 : CATCILrnITE MATRIX 

ACCESSORY MNERaLs: CATCITE-01% 

OTHER mTmEs: POSSILIPgRODS 

FOSSUS:  CORU, I(OLUISIIS, BgffZBIC PORAHINIFEPA 

FOSSIL FFAmmWrS 

W T E ,  W E - U P  AUKST 5TIP.KLY OF FORAY TBSTS 

lSORITEs1 

256.6-  2 6 3  c a a m m e ;  m ~ m  m rmmmi Q~AY 

I 0 8  POROSITY: m, IIOWIC, WsSZBLY HIGH -1LITI 

GRAIN TYPE: B I ~ C ,  SKELE7AL. S r n T A C  (1IST 

czsam S I ~ :  vxw ma; m: m a u m y s m m ~ b l ~  m ~ l m  
MOD I m u m T I r n  - TYPEIS) : C A T C I r n I T S  rnTRIx 

AC(gfEORY I(TlsBBUS: CATCITS-018 

0- FBAmQxs: POSSILIFEROm 

rnssw: COBIUI. IPLUISICS, ~ m m ,  -C w r n  
FOSSIL -s 
-TE P O S s I L 1 m c U s .  EOIUUS, EcEINolDs, FoSAbs 

263 - 2 9 6 . 8  -TE; llinTE TO YELLouISR GBAY 

158 POROSITY: -, UOLDIC 

WSSIBLY RIGE PBRME&BILTTY 

GEAIU TYPE: BI-C, S-U, SRBLTAL CWT 

GRAm SIZE: FIRE; RANGE: MICRoCaYsTAmmE TO mIM 

MOD INDoRATIma 

c m U a T T Y P E l S 1 :  -TEMATIW 

OTHER mTmEs: POSSILIPBROUS 

WSSUS: mzmrn, m, -c -PBIU. cuvx 

296 .8 -  331 -1B; VFXY LIOFP ORANGB TO W I S H  GRAY 

. . . . 0 5 1  POROSITY: -. WOLDIC. PIN WIRP PDOS 

GRAIN TYPE: BI-C, PELLET, SKELETAL 

GRAIN SIZE:  VERY FIRE; -: M I ~ Y S T ~  TO FIRE 

IIODEFATE INDWATION 

TYPEIS1 : -1LTlTITE MATRIX 

SEDmmrmRY STRECrnREs: ImmBHmED 

AccK%som MNERaLs: FnOSPHATIC S A N D - O l t ,  Q R T Z  SAND-OI* 

OTHER mTmEs: -, W B A m ,  CRYSTWIRE 

FOSSILS: EOIINOID, MOLWSKS, BgffZBIC -WIUL 

CALCWXNITE, V L E ,  TRACE AXD PHOSPHATIC 

SAND 



3 3 1  - 343.5  CWLY; WHIm TO YELLCXISH GRAY 

O l *  EUROSI'PY: LOW PHWIMBILITY; MODEPATE INDDRATION 

CEMENT TYPEIS) : CWLY MATRIX, ULLCILrnTE llRTRIX 

ACCESSORY MINERALS: PROSPaTIC  SAKW-01%. QVARTZ SAND-01% 

L I ~ - O 3 *  

OTHER PEA-: CAGCARBOUS 

343.5-  345.5  CALUIRENflg; YmLQwISB GRAY TO L I 5 T  O L r n  GRAY 

02* KJROSITY: -, rau PEMEAEILITY 

GRAIN lWB: BIOCglPIC, C&CILUTITE 

GRAIN SIZB: VERY FINE; UAWGE: MI-YSTALLINE TO mIDM 

MOD INDDstATICPT - TYPE IS1 : C N c I r n I T E  m m U (  

SBDnmriTARI smucmms: m F D D B D  

ACCBSSORY -: PHOSPHATIC SAUD-03%. QUARTZ UUID-02* 

CLAY-01% 

0.PBhB -: GRUULAR, m, HI- RBCgYSTAUIZATION 

-, UIY -1LITY. mmmEDDm WmTZ Nw 

PHOSPHATIC SAtW SUID, SCMS MOLDS PIWlBD W I 1 g  QUARTZ Nw 

PHOSPEWIC SAHD, EIQl RKRYSTALLIZATICPT 

345.5- 3 5 2  -7%; m T E  TO YBLLC%ISA GRAY 

0 3 b  EUROSITY: LIPPBRQUIILIWLB, LOW PEMEAEILITI 

GRAIN TYPE: BI-C, QLLCILDTIlZ, PELT,EZ 

GRAIN SIZE: WERY PINE; PAtTGE: M I C R O ( 1 I w I N E  TO NEDIUM 

MODEBATE INDDstATICPT 

Cmm4.r TYPECS) : C N c I m T T B  m m I X  

SBDII(EYRLBY STRDCTORBS: m z W E 0  

ACCESSORY -: PHOSPHATIC ULBD-02b. CLAY-Olb 

QlRaTZ SAND-01% 

POSSILS: BSNTEIC WIUUIEATFERA, FOSSIL FRaWEWS 

3 5 2  - 368.5  LXESIGX3; L I 5 T  GRAX TO L I 5 T  OLIVE GRAY 

03% WROSITY: -, LOW -ILIlY 

GRAIN TYPE: BIOCglPIC 

GRAIN SIZE: C R ~ Y S T A L L I N E  

UAWGE: mYFPxF3ssxLmE TO HT(BMBrsTALLINE 

POOR I m m a T I o N  

TYPE IS)  : (aTcILGTITE MATRIX 

s B D n m r i T a y  m-: IulmBEDDBD 

ACCESSORY -: PHOSPHATIC SAUD-03t. QVARTZ SAUD-02% 

m y - 0 2 %  

OTIlgRPEmmEs: -om, WEamERm 

W S S I I S .  E(HRW1D. B W m U C  FORAHINIFERA, FOSSIL -. KORLY CUUSOLIDATSD, INTEPBWDW PADSPHASIC Nw 

mz SAUD, L I n U  CLAY, LOW P r n I L I l ' Y  
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368.5- 373 ULLCILCTITE; YELIAWISH GRAY TO LIGHT 0- GRAY 

028 POROSITY: L a w  PEWEmILITY 

ORAIN TYPE: BIOGQIIC, CRYSTALS 

GRAIN SIZE: C R ~ Y S T A L L I N E  

IUYIOE: C R ~ Y S T ~ I U E  TO MICRocaYsT€&LINE 

COOD IIIDrnTIGX 

m TYPE IS) : CALCILCTITE MATRIX 
XCESXWi MIWERALS: PHOSPWTlC SIYID-02%. pLlARTz SAW-028 

POSSILS: POSSIL PmmxuTS 

CXLCILWIITE, IVIRD. P611 ACCESSORY m, VERY LOW 

PXRMEAEILTTY 

373 - 381.3 UAY; YEWIOIlISR GRAY TO LIGHT OLIVE GRAY 

02% mRosITY: Low PBI(HEAB1LITYj COOD IUDURATIGX 

m TYPEIS) : CAmILliTITE IR1Rrx 

ACCESSORY LIIIBSr(lRB-40%. PKCSEimIC SAW-08e 

WaRTZ SIYID-058 

OTBER Fmmms: aLamcm 
m, CU.(1IRBOUS, mTBRBxDDED 

381.3- 383 w; YEUOUIsX GFAY TO LXG5l OLNB CdVIY 

05% POROSITY: -, LOW PXRMEAEILITY 

GRAIN TYPE: BI-C, CRYSTALS, SKELTAL R s T  

GFAIN SIZE: MICRKRYSlX&IUE 

FAEE: cRYPrcc!RYsrALLIUE TO VERY PIUE; KoDERAm mDnRAT1m 

m TYPE(S1: mTBTX 

SBDmxmnuY SlgllcImxs: mrsmmnm 
ACCBSORY MINBIULZS: PEOSPRARC SAND-028. -2 -018 

383 - 385 LIHEslwE; YELWWISR GRAY TO LIGHT OLIYE GRAY 

028 mosm: -, Taw P-ILITY 

GRAIN TYPE: BICGEUIC, CRYSTALS 

GRAIN SIZE: C R ~ s r A L L I U E  

Blllffie: c u - ~ r a r e  TO U I C R o c a ~ ~  
m E R A m  INDGRATIm 

m TYPEIS): MATRIX 

S E D ~ S l g ~ :  mTwBmDm 
ACCESSORY MINBIULZS: PIIOSPHATIC GSAm-02%. QUBRTZ SIYID-01% 

FOSSILS: WSSIL 

385 - 389 LIKESENZ; YTZLCWISK ORAY TO LIGRl' 0- GRAY 

101 moS1TY: I-, m 1 c  

POSSIBLY EIOH -1LITY 

GRAIN TYPE: BICGEUIC, S m ,  SKELTAL ULST 

GRAIN SIZE: MICROCRYSTALLIAB 

WRg: CRYPrccRYmAuIUE TO VERY FTIPB; m E R A m  mmIuATIrn 

m TYPE (Sl : UUCILIlTITE PaTRM 

SB)DlQTCARY STUtETWSS: 1-DED 

ACCESSORY WUERALS: WOSPHATIC GRAEL-018, m T Z  SMID-01% 

OTBER FEmLmss: R I S S I L I ~ S  

FOSSILS: CORAL, EWUOID. BEDPPHIC PORAMINIFEFA, mLLUSK3 

FOSSIL -S 

LIHEslwE, K)LDIC, POSSILIFERWS, APPEARS P- 
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3 8 9  - 398.5  LIlCSIONE; YEWXHsISH ORAY TO LIGHT OLIVE WAY 

05% WROSITY: --. MOLDIC 

GRAIN TYPE: BICGENIC, S K E m A L ,  SKELTAL (1ST 

GRAIN SIZE:  MICBOCRYSTALLIUE 

W E :  CRY-YSTALLIUE TO VERY FINE; IIODERAT3 INDWATION 

CPlBKT m ( S 1 :  C a L C I L m I I E  WTRIX 

SEDIMEUT?XY SIR-: INTERBEDDED 

-ORY MIHBRUS: -TSC SAND-021, amrnm -03% 

CLAY-011 

wss11.~: -, scamom, m m n c  F O - ~ ,  ~ 0 ~ 1 c m - s  
W S S I L  Fwmmms 

398.5- 404.8  L IMWlWE;  ORgBMSH GRAY TO GREERISH GRAY 

01% POROSITY: UIR PEmmhBILITY 

GUAXN m: BIOCgliIC - SIZE: C B ~ Y s m L L I x E  

Bllffg: CB-- TO C R m S F A L L I I I B  

PWR ~~ 
CPlBKT m ( S )  : - m T B  MATRIX, CWLY HbTaTX 

-xr IIIB~RAIS: =-lo%. awgn ww-051 
L I m s I c w S ,  -, CLAYFI, POORLY COBSOLImTEn 

404.8-  407 .5  -; YBLI.O*ISH W .IO GRAY 

0 2 1  POROSITY: UIR -1LITY 

QUIA TYPE: BI-C, CALCSLGTITE 

QUIA SIZE: W T c a c c F 3 ~  
R?ma: PLYPTOQLYSDLWlTLiB TO M I m y s m u J K E  

MOD IPxmAnCPI 

QnsRP m (SJ : CATCIUll'ITB HbTIUX 

SWI&EUTARY STROCmRBS: INTEFSEDDW 

-RY -: -TIC W - 0 3 1 .  W T Z  SAUD-021 

CLAY-051 

-PEA-: 

EUSSILS; EJXIUOID, BEIR%TC -, W S S I L  

LImsmm, ~~ WIT% BEDS OF WLXY. CWLYbl L I m s T o m  

VERY rau - 1 L m  

- .  

407.5-  4 2 2 . 5  L-; WEITE TO T O I S H  GRAY 

02% PggOSITY: -. M PERHgABILITY 

QUIA TYPE: CRYSTNS, ( U C I W P I T E  

W SIZE:  MICBKRYSTALLIUE 

EAUGE: m ~ Y - I U E  TO MI-ysT?u.mE 

OMn IPxmAnCPI 

QnsRP m E  (Sl  : CATCILUTITB MRTRIX 

S W I ~ Y  S I R u m :  mmFsEDDxn 
ACCESSORY m: QrmPTZ SAND-061, PEOSPEATIC SAUD-011 

POSS1LS: FOSSIL -s 
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422.5-  4 3 1  ~ S T D P I E ;  WISH -Y m L I ~  o ~ m  GRAY 

01% POROSITY: TdW PERMZABILITY 

M O D  INDQRATIm 

m TYPE IS) : WCILGTITE MATRIX, CLAY mTR1x 

sED1-Y mUmmES: IwmRmoDSD 

K Y W ~ Y  MI-: S A M ) - O ~ % ,  P R O S ~ T I C  SUID-01% 

PROSPIRTIC GRAVEL-018. CWLY-02% 

POSSII.5: POSSIL -s 
t.lmsmm, WUPI. Dm PmnEFSILITY 

4 3 1  - 436 L m ;  WEITX TO YBLU)*LSB CgRY 

01% m O S 1 T Y :  Law PEmm??sILIl-i 

GRAm TYPE: CRYSIUS, cU.cIIm1TE 

GRAm SIX: M I c R o c R ~  

m: CRYFlmxYsTALLQIB TO MI-srALLmE 

OOOD I m G R 3 x I r n  - TYPE(S1: mLaLWrrTs mTRIX 

SW-Y -: - 
m Y  m: WART2 SARD-03t. PBOSPIRTIC GRAVEL-01% 

E7xsII.S: BBlRHIC ~ P E R ? . ,  POGSIL - 
436 - 438.3 t.lmsmm; YeLlCWTSR OBBY TO WGKT OLTVe QULY 

01% E u R a s m :  Ian P m M m B I L m  

POOR m r n  - R[PEis1: CALcILmITa N&mIX, (IdY mmIx 
S W m - :  - 

MINEWS: QUARTZ SARD-05i. -TIC QUVXL-01% 

438.3- 440 L m ;  W T B  TO Y e W C l W I ~  GRAY 

0 2 i  E u R a s m :  I-, UIY PmMemILITY 

GRAm TYPE: CRYsrus,  amILml?i: 
GRAm SIZE: MI-= 

RAIKis: C R m Y s T A L L m E  TO Mia- 

OOOD I m G R 3 x 1 m  

cm5uc TYPEIS): aL!2ILGTITE lRTWt 

SED-ARY sTRvcna(Fs: 

. . - - . - . .. . I(IRBRATS: OmYLR SAND-03%. m I C G R A 7 l g I r O 1 8  - - - 
POSSTTS: POSSIL KcaQamS 

1 4 0  - 452 L m ;  VBRY LIQlT TO YELUXSISH GRAY 

0 2 i  POROSITY: I-. Ian PmMemILITY 

CJULnr TYPE: CRYsmLs, CALcILGTxTE 

GRAm SIX: MIcuocaYsTALLmE 

RAIKis: C R m Y s T A L L m  TO MlCRc€RYsmUIm 

HODmATE ImImATIrn  

cm5uc m i s ) :  CALCTLGTITE MATRIX 

SEDIImaTxtY STRUmmES: ImmEEDDED 

ArrsSSORY WIIIGIUGS: PUIgn SAND-018 

POSSILS: POSSIL FWQmmm 
LIlIGSLCBIE-POSSIBLE SWmaKE -2mlaCr-VBRY -, PgOSPHRTe 

N8AX.Y BRsEwr, W Y  LITPLB QUARTZ SAM) 



452 - 463 LIMESTOITE; VERY LIGHT O M E  TO YELLOWISH EIULY 

01) WRos1TY: LOW PEMCsnBILITY 

GRAIN TYPE: B100rnIC. CALCILUTITE 

GRAIN SIZE: MIcRo€RYSTWIWE 

PAWS: CRYE7?xRYsrAuIWE TO MTCRMRYsTAu,LUE 

WaR ImmaTIou 

(gllgtd TYPE IS1 : ~ L u c I T E  WLTRIX, CWLY 

AcmssoRY mmPArs: axf-02% 
P0ssIL.S: BWrZBIC 

LI-. YERY SOET CWLYBY, WRY LC4 PEm4ABILITY 

463 - 483 LWSlWZE; VERY LI(iBT OUANZE TO YEWl)lsISH GRAY 

0% POROSITY: PRRCmRB, IR'rERGPAlmAR. PIN w m  VOOS 

WaR UDmATIou 

cmcms TYPE IS) : CALCILUTITE ImTRIX 
WSSns: Bm m I C  EuRAumIPERA 

483 - 498 L n ;  VgRY LIGBT OUANZE TO YBWLIWISHOlUY 

15* PCB(OS1TY: -, MllDIC 

PWTBLY H I R  PgRIIPdBZITY 

GRAIN TYPE: BICGBUIC, SlgLBBL. SgglTAL CAST 

GRAIN SIZE: M I c R c c u Y s ' r u u m  

PAWS: CaYFTccRYs lwunE TO VERY FLUE; OOOD ImmATIrn 

(gllgtdTYPE(S1: mLamTITEMLTRU( 

OrmR PEATnRes: mmDY 

498 - 523 L m ;  mTE TO W S E  GRAY 

Ol* WROSITY: PIN w m  mrs 
GRAIN TYPE: CaCImrITE 

GRaIn SIZE: (BYFTccRYs 'ruum 

PAWS: C R - Y ~ I P I G  TO C R ~ Y ~  

PWR UDmATIou 
(gllgtd TYPB(S1: CYCTmITE namrx, ClAY mmIx 
ACCESSaRY mmPArs: axf-01% 

msns:  B m m I C  FORAmmPERA 
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