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APPENDIX I-1

INTRODUCTION



Introduction

This portion of the appendix contains relevant information on the wells
used to develop the geologic and hydrogeologic information presented in this
report. Appendix I-2 contains location data on individual control wells, and
Appendix I-5 contains the geologic, hydrogeologic, and geophysical information
pertinent to selected wells.

Appendix I-2 is a table listing all of the wells U5$s to *yelute the
geologic and hydrogeologic systems in the study area. The wells are in an
alphabetical and numerical order that can be cross referenced to Figure 3 in
the text. The first letter or letters are county or well origination
designators. The Collier County wells start with a C or GJ, the Hendry County
with an He, and the Lee County with an LE or L. The township-range, latitude-
longitude, elevation and depth of wells are tabulated from left to right
following the well number. All of the wells listed in this appendix have
geological descriptions, but only those wells described by the authors and
marked under the lithology available column are presented in Appendix I-5.
Borehole geophysics was also available from most of these wells. If
geophysical logs from a well are presented in Appendix I-5, the geophysics
available column is appropriately marked in Appendix I-2.

Appendix I-5 contains the lithologic descriptions, stratigraphic columns,
and borehole geophysical surveys of selected wells listed in Appendix I-2.
The wells are in the same alphabetical and numerical order that they are
listed in Appendix 1-2. The lithologic log appears first followed by the
stratigraphic column and geophysical logs, if available. The lithologic logs
and stratigraphic columns are generated by two programs (LITHOLOGIC and
STRATALOG) present on the Cyber Computer System at the District. Figure A-I
is a legend for the columnar sections.
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APPENDIX I-2

DATA FROM SELECTED HYDROGEOLOGIC CONTROL WELLS
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APPENDIX I-3

GEOLOGIC, HYDROGEOLOGIC, AND GEOPHYSICAL DATA

FROM SELECTED HYDROGEOLOGIC CONTROL WELLS
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CALCITE CEiLNT 514 GQUARTZ SANOs 044 PhUSPhATIC SAND, O0U
SILTS 034 CLAYS FOSSIL FkAGMENTS, ruoSIL MULOS, MOLLU5KS,
CORALs

LLELSTUNks kHITE T VEkY LIGHT GnAY, ~ROQSITY,
INTERGRANLLANo, MLICs GRAIN TYPE: CALCXLUTIIEs BIOGENIC,
CRYSTALs 6UOEkATE INLrkATI7UNs CALCILUTIlE MATRIX, SPARRY
CALCITt CEMNTs 54 QUARTZ SANP, 044 PHOSPHATIC SANDs 034
SILT, FUSSIL FKAGMENTS FhSSIL MOLDSs MOLLUSKS CORAL,

LiMESTUNs wHITt TL LIGHT GRAY, PUOS I1Y INTERGRANULARs
MULOLIC GRAIN TYPEs CALCILUTITEs BIGGEtICs CRYSTALS,
M00URAlt IhUURAIION CALCILUTITE MATRIX, SPAkRY CALCITE
CEMENTs 05 QU~Akll SAND, 033 PHG PHATIC SAND, 031 SILT,
FOSSIL IKAGMENTS, CORALs

LIMESTONEs WHITE Tu MKOEkAE LIGnT GkAl, PURCSITY,
INTERGkANULARs MLLDIC, GRAIN TYPEs CALCILUTITEs BIOGENIC,
SKcLETAL MQDOEKAf6 INDURATION, CALCILUTITE MATRIX, SPARRY
CALCITE CEMENT o054 QUARTZ SANOD, 34 PhSSPhATIC SAND, 033
SILT, FOSSIL FRA6MENTSs CCRALs

LIMLSTONEs WHl TU MOUcIEAtI LIbhT GRAY. PURSITYs
INTER6RANULAN, MLICs GRAIN TYPEs CALCILUTITEs B106ENICs
SKELETAL, h(OkATE INDUKATlUh, CALCILUTITE MATRIX, SPARRY
iALCTt CEPENT, 034 PHUSPHATIC SANUs Ol SILT, FOSSIL
FKA6MENTS CQOAL, MOLLUSKS,



SiJLUC LUb

0 . COLLILk lo. I>JA KLbts Lt C 4A

* ./- jtl.j LiItSTUNLS wnilt TU L~i LAT .LLiT bGAY PORCLI~,
INTIERkANLLAK MiL0 IC, UAIN IPLts CALCLUTITEs 8I0GENICs
hUCtkAlt £hOUuATLuNs CALCLL tI1IL MAlkAs SPAkkRY CALCITE
CLrLNT~aS rhUebHATIC SNAL, O34 LILTs r+S1L FkAGIMNTIS
CUKAL dALLU$KiS

*,-.l- ab~oU LIntSTUN wilt IU MLUERAlt LIGin u RAYs, GRSgIYs
INItkbkANLLAk, MLL01CO GRAIN TYPLa CALLILUTITE, BIUGEIC,
MUOEKAlt IhuRATICN CALCiLUIILt MATMIXs SPARRY CALCITE
CcMENIT 094 PHOSMHAIIC SAND, U44 SiLTs 034 QUARTI SANOD
trSSiL KAr.NchTSI CLMALp ntuLLuSQK~

S.u- Ju.o LhcSlUN10N brilTL TU L LLKATE LaLHI urAY, rUMLSiY,I~HERGKAhLLAK, MLLJIC, GRAIN TiLta CALCILLTITEs BIGENIC,
MULtKATL IN UkAliONs CALCLLUTIt MnAlKis SPARRY CALCITE
CtMENI, OeX PHOSPHAIIC SANDb, Ji 4UATZ SANUs FOS1L
FRAG6MENIh LSkALs

**0- 4UOU LItldUAts whilt Tu hULLKAli LILhT GRAs, PORLSITYs,
iNIER6ANLLAM, LaLUI1, bRAIN TrP&a CALCILb TIks BIG tNIC,
POLLRATE InbUkATILNs CALCILUIIE MATIRIX, SPARRY CALCIfT
Centh'ls 4A4 VhdJVHAI C >Aria 044 sUAkT2 SAND, FOSSILFRAGMNITS CGRALg M1LLUSKS,

iJu.O- 41U.Q LIMETONEs WHITE TO VERY LIGT 6kAYs POROSITY,
INTERGRANLLARs MOLO1C, GRAIN TYPE' CALCILUTITEs BIOGENIC,
MODCEATE IhDURATION, CALCILUTATE MATRIXs SPARRY CALCITE
CEMENT U074 PHQSPHATIC SAk, 054 QUARTZ SAND, FOSSIL
FRAGM ENTS CORALs MOLLUSKSs BRYOLIAs BENTHONIC FORAMINIFEkAs

,Q4- 4OU.U LEDISlUnts WHITE TO VcRY LLHT GRAYI PCROSITY,
INTERGRANULAR, MULDIC, GRAIN TYPti CALCILUTITIE BIUGENICs
MOERATE INDURATIONA CALCILUTITE MATkRI, SPARRY CALCITE
CEMtNT, u44 PHOSPHATIC SANO UfO QUARTZ SANDS FOSSIL
FRAGMENTS, CORAL, MGLLUSKs BRYULOAs BENTHONIC FORAMINIFERA,

t4 .- 430.0 LIMESTUnt, wHTE OU LIGHT GRAY, PkOSIJY INIERGRANLLAk, LOWPERKEABILITY GRAIN TYPEs CALCILUTITts BIOGENICs POOR
INLURATIOu, CALCILIITE MATIKXX DOLUIIE CEMENTS CLAY
nATRls 35Z CALLILUTIT 2G4 IOLOMITL, 104 CLAY* 032
PHOSPHATIC SANO,

JU.O0- 44U.u LIM&STUEs silt Il VtkY LIGHT GkAs 114 PeROSITY,
INTERGRANULAKs MULDICs GRAIN IYPLI LALCILLTITEs B106tNICs
CkYSTALij GRAIN S~ZE' VERY FIN s RANGES MICROCRYSTALLINE 10
COARSE, MODERATE INDURATIONs CALCILUTITi MATRIXs SPARRY
CALCITE CEANIT 304 CALCILUTITE, 034 PhUSPhATIC SAN0P 054
QUARTZ SANDs CORALS FOSSIL FRAGMENTS@ FOSSIL MOLDSs ALGAEs



rif cU U a I LLu LC. oIS k C 3A-MGG C ULLIeK CO* od D06; kL 60~ St 3Ad

* ,A.iJ AniBUlNAu ts LGhit GRAY 1a L16i GLIVe LRAYs 1[4 PORGIY,
INftlKAhULAk LLt itkhcAbLILIr, GKAih SIlE3 FINE, RANLES
ViRY FIrE lJ MkCIun, >Ud-ANbLLAJ MEG&LM SPHERICTr PUOR
InLDUATIUNs CALCiLUITiF MATRIX DOLOMITE CEhENTs CLAYMAThRXs tJ CLAY, +C CALCIL iLT 0 PhO5SPIATIC SAN0,
r0LLuSKS~ BtNTnuhiC FUkAhibiFA, FOSSIL FRAGMENTS,

-)*V- 4t*u.0 LihNESTUhL, LIGHnl GKA i L1GH[ ULic GnsY 10% POKUSITYs
INTERbkAtjLA~ MGLDIC, LGKAN TYPtt CALCILITITEs BlOGEIC,
LAYS1ALB, GKAIN 3SIzt niCkCHYSIALLINE, RANGEI
MICKUC*YSALLINLE Ti Mlt s MuutkA~ INhURATIONs CALCILUTITE
MATRIxA SPFAkY CALCITE CtMNT, 404 CALLILUTITE, U51 CLAY,024 PhdIPHATIC SANU, O uARTL SANAT NU, MLLUSKSs aENTHONIC
FURAMIN±I LkA FOSSIL FRAb E~NS,

j.10U- 4iUI, LttSlUNcg IMITl 1L0 LIUI GKAY, 124 erCkulY, INTERGkANULAk,
MULLIC GuJAiN 1YPt cALLILLTTc, tL.GEhiCs CRYSTALS# GRAINSI ~1 VtRY FlhN, kANGEs MICROCYSTALL±hE 1 MnEDIUMS MODERATE
LhiUKAnlI, CALCILUTITL MATRIx, SPAkRR CALCITE CtMENTa 1CI
SPAK O4 Pnu0$HA1IC SAND, 054 6UAKIlt ANGs FUSOIL
FKAMLNTi, MOLLUSKSP

.O- 40 U. LIHESTUvLs whlit 'TL Lldi GRAY. 124 PkOSITYs INTERGKANULANR
MOLDILt GRAIN TYOLi C$LCILLTITE, B10EhlCS CkYSTALS GRAIN
S1LtI VtRY -lhL kANG& MICRtCCKSTALLINE TO MEDIUMS MOODRATE
INbLKATION, CALCLUTI(E MAlkiX, SPARRY CALCITE CEMENT, 102SPAl, Ut% PHbSPHATIC SANDU 04 QLARTZ SANDO FOSSIL
FiAGMLNTS, MOLLUSKS, CORAL,

va..*v- 4v9t,0. LuItSlhts hillt TO Lbt1T RAY>, s2X VuRuSITY INT4RGMANULak,MOLDIC, GRAIN TYPEa CALCIL UTITE 8106sNIC, GRAIN $IZ5 VY:..FINEs RANGEs NICROCYSTALLINE TO MEDIUM KMPRATE.
INDURATIChe CALCILUTITE MATRIX SPARRY CALCIT CEPENTs 1031
SPAk, 024 PHOSPHATIC SAND, 029 QUARTZ SAND* FOSSIL
FkAGMENTS. nQLLUSKS"

Yu.0u- 500.u LiMESTONE, WHITE TO LLGHT GkAY 12 POROSITY, INTERGRANULAR,
hlLUIt, GRAIN TYPha CALCILUTITis B61OGtICs GRAIN SIZe VERYFINE, kANGE1 MICAOCKYSTALLINE TO MEDIUM, MODERATE
INCLRAT±ON, CALCILUlITE MATRI, SPARRY CALCITE CEMENTS 104
SiAkR OcZ PHOSPHATIC SANO0 AkT SAND, 02% SiLTs FOSSILFRAGMNthTS MULLLSK5, CORAL SHARK ItElhs

ZJJ.u- 1U.0 LIML LONL, WHITL 10 LlbIHT GgAYS 124 POkOSITYs INTERGRANULAR,
MOLDIC, 6AIN TYPE& CALCILUTIIE, BIOGENIC, UDtERATE
INCURA11Iu CALCILUIITE MATRIX, SPARY CALCITE CEMENT, 10%
SPARS, 04 PHOSPHATIC SANU 054 wuLAkT SAND, Ok SILT# FOSSIL
FRAGMENTS MOLLUSKSS CORALs SHARK TtkTh,



± r-sLLLbaC LUL
- *C . COLLiLK CU. ThS, kecot, SLL CiAt

J1u.- LU.b

- L)PU~ 3Uj~

sj ~.u ruw

Lit5 I Ur r unIt iu L1011 {nAY, I A PLI'USIIY, INIltMANULAN,
PIJLICL, GkAI N TlLI bALIULLLIITI d IlUthlC, GkAIN )IZbI ViRYFlht, kAh(,I ?r1CftCLo.ftYTALLhti TL nt&UI, nDEkATE
INC4XA ikpN, CALCLUILTt flAIMIA, .PARRY CALCITE CbtlkhT, 1

SP~kr Olt PhJSe-iATjI AfaiUg OJt ILJAMIS -AhD, FUJSSIL
tKAbnirq, mCLLutj, C~kALP

LirLSIUIL a-TilL l. Liti1I GKa , 12A PLi -jSIIY9 1fTEAUI(ANLLAH,
MULLIC, 6kAN rn': CA&CILLTIlk, bIuiM3&tIC, hODjMATE
INLUr(AIIUN LALCILLiLth MA1MIX, SI4AKKY CALCITE CkMENT, 101
SrPAM, X& thUSPHAT i SANU, U54 i.AKTL ANLm 054 SILT. FOSSIL
FiAGMLNI S, huLLUSKS, CCHAL,

Lnt1iurjL, #.rlt i Lion bKAY, lc $ LkuSlTY, 1NTtIK(jAhLLAk,
AUJLUiL, akA4oN lYrti CALUILIllt, bUbUtIC, GRAIN 612k' VERY

tit, kkIAbl 3 MUCnGjxY TALL±NL TO MtIutI'POERATE
LNLUMAT~iU', CALCLUTIit ?Anklx, SPARNY CALCIlE CEfIthi 14X

SPAR, )4 PnuSPHATIC )arD, O5Z CLAkIL SAND, FCSSIL
riAMtI, l uLLL.SKS, CuLKAL, 8RYILA,
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JLUIlm FtL0klOA wh - LlnU LC vrlh OUT

CuLLAtk CU. TIj KxLt 4ct zhibA c 5d :7 N 6i 42 b2 +
TITAL DLPTH- ob4 FT. LLYV.- c FT. SAMPLLS- 0- b00 FT.
CUrPLIlcD- bl.03.1 Dot1W kORKEO FT.

OcL NAMLt-
Ltch UOttP wtLL C2UO4a0sphhbALlNh whUClbk OkiLLLR

.rEG 51 STEtt A tkSOUhy0-ti3t-o3,tuAbil (6000)

l. r, L ttLLOaiC UNilS

0.1- 90.0 SUnrll.AL A6UrLFk SrSlti
.0- 40.*4 Latk TA$th AQIAr&k

*0.0- 600 TAIIAMI CONF4NING IEDP
o.O- 2200 LOWER TAMIAhI AQUIFER
2.O- 300.0 MID-HAWTHORN CONFINING LONE

oJ0.O- 4500 R10-HAWTHtkh AQUIFER
0.0- b60.0 LOWkE HAWTHGKN CONFiNING sOha

uO.0- 600O0 LOwER HAWlHORNljTAeA PROUCING LOhE

> lKAIKAPHIC FUAMATIONS -

.0- 4.0 UN0IFr~REhTIATE0 SANG, CLAY AiND SHELLS
iO.0- iOOO TAhiAMI FChRATION

:,a3.U- 730.0 HAW THUkN FOMHATION*
IaOu.- bUO.O FAnPA LLMt5TONE

LLIriULOGIC LOG
A-0 *_0 CULLIER CO. If1S, k2s 5tLC 33BA

.0- 10.0 SAhG, LIGHT dROWN TO gtkRATE bK0HkN PCHOSITYs
INTER6RANULAR GKAIN SILES MEDIUh, RANGEs VERY FINE TO
COARSEP SUB-ANUJLAR, UNCONSOLiOATED,

S0.0- 20.0 SAND, LIGHI bkUJh TO ALUkRAIL kbhlN, POROSITY,
INItkGkANULAR, GkAIN SIZEs MtUIUl RaNGEi VERY FINE 10
COARStk SbU-ANGULAR, ANGULAR, UNCLNSOLIOATLO,

.0.u- Sr.L SAhb LiGhl sokir Tlu MUULrA kr tkLwh, Lx0SII
INIEbkANULAR, GRAIN SILk RMkDIUM kANGbt VkEk FINE TO
COAkSt SLo-ANGLLAk, ANGULAns UNCONSOLiOAIEOp ERGANICSh

.*- U,. SANUs L1hiH dKOhN TO MGUtRATE dkOWN, POROSIY
lNTet6kANLLakR GKAlh SI1E MEUIIUn KANGz VkkY FINE TO
CuARSE4 NCONSULiDATLD, CALCILUTSTt MATRIX,

J.U- 3u.O CALCILU1Tt likl LIGHrT GAY To hDE0WAIk LIGHT GRAY,
PUROSITY INIERGAhULAkR LOW PERMLAdILITIY POOR INOURATION,
0ULO ITt LtLMNT, 05Z QUAKTZ SAND, FOSSIL FRAGMENT$A

* THE MIOCENE COARSE CLASTICS, HAWTHORN FORMATION AND TAMPA LIMESTONE ARE CONSIDERED
A PART OF THE HAWTHORN GROUP IN THIS REPORT.
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.~UO- 60*U CALCGLU s, ~EkY LIGHT BRAY TO MUDcRATE LI.HT GRAY,PURGSITYs INTkERbANULAK, LOu PEAhxhEALITYs POOR INDURATiO,J3LITE CENENT, 05I QUARTi LANUo FOSSIL FRAGMENTS,

ci.0- 7U00 LI tslo Es wHITt TO LAGHT GRAY, 124 POROSITYs INTERGRANULAR,HOLjIC, GRAIN TYPES CALCILUTITEs 8IUGEkIC, CRYSTALS, GRAINSIlZE MICkCCkYS1ALLINkE RANGES MICROCRYSTALLINE TO COARSE,MOLGEATE AINURATIOn, CALCILUTITE MATRIX, SPARRY CALCITE
CEMENT, CSSIL FKAGMENTS,

l0.0- busO LIAtSIUNEs Hh±lt TO LIGHT GRAY, 124 PUkOSIlY INTERGRANULAR,MJLICs GRAIN TYPts CALCILUTITEs BIOGEhIC, CRYSTALS, GRAINSIZE. MICROCRYSTALLINE, RANGES MICRCRYSTALLINE TO COARSE,MJGLRATE INDURATION, CALCILUTITE MATRIX, SPARRY CALCITECEMENT, Ok& QLARTI SAND, F&SSIL FRAGMETS,

00.0- L*O LIltSlONE, .nIt l T LIGHT GRAY ,12 POROSITY, INTERGRANULAR,
MLLDICs GRAIN TYPts CALCILUTITc, 81BIthICs CRYSTALS, GRAINSIZE: MICkLCRY5ALLINEs RANGES MICR CRYSTALLINE TO COARSE,MODERATE INURAT10 N CALCILUTAIt MATRIX* SPARRY CALCITECEMENTs FOSSIL FkAGMENTS,

u.U- 100*0 LiESlu1ts WHITE TO LIGHT GRAYS POkuSITYs INTERGRANULAR,
MOLOICs GRAIN TYPES CALCILUTITEs BIOGENICs CRYSTALS# GRAINSIZEi MICROkCYSTALLINE, RANGEs hlCROCR1fTALLINE TO COARSE,MOCERATE IADUNATIONs CALCILUTITE MATRIX, SPARRY CALCITECEMENTs 044X LARTI SANDS U02 VHUSPHATIC SANO, FOSSILFRAGMENIS, FOSSIL nLOS, MOLLUSKS,

J3J.0- IIU.O LIEtSTUh hdIIt TO LIGH1 GRAYS POROSITY, INTERGRANULAN,MULUIL, GRAIN TYPLI CALCILUTITE 61IOGENIC, CRYSTALS, GRAINSIZE, MICRUCRYSTALLINE, RANGES MICROCRYSTALLINE TO COARSE,hMOEkAT& INDURA INs CALCILUTITE MATRIX, SPARRY CALCITECEMENT, O QUARTz SAND, Qk% PHUSPHATIC SANDO FOSSILFRAGMLNTSs FOSSIL MOLS, MCLLU$ ~

it.0- 1 .O0 LIMeNgE , wHITE TO LIGHT GRAY, PGkUSIIYs INTERGRANULARNULOIC, GRAIN TYiEs CALCILUTITE, 810GENIC, CRYSTALS, GRAINSIZ&: MICROCRYSTALLlnE, RANGES MICROCRYSTALLLNE TO COARSE,MuOERATt INDURATIONs CALCILUTiTE nATkI, SPARRY CALCITEMENT ii04 QLARrZ SAND, FOSSIL FRAGMENTSs FOSSIL MOLDS*

LUe.0- 14O.0 LIMESTONE WHITE TO LIGHT GRAY, PUkUSITYs INTERGRANULAk,MULDIC GRAIN TYPES CALCILLTITt BIOGEIhlCs CRYSTALS, GRAINSI1zt MN1CACRYSTALLINEs RANGEt MI.CROCRYSTALLINE TO COARSE,MnEMkATW INDURATION, CALCILUTHIE MATRIX, SPARRY CALCITECEMENT, UOf QUARTZ SANDS FOSSIL FRAGMENTS, FCSSIL MOLOS,MUOLLULS KS,



LI1GLUGIC LUG
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130.0- 140.0 LIMESTONE, WHITE TO LIGHT GRAY, PURSIIY INTERGRANLLAR,MOLLIC, GRAIN TYPES CALCILUTITE, BIOGENIC, CRYSTALS, GRAINhSIZES MICRCCLYSTALLINE, RANGE: MICROCPYSTALLINE TU COAPSE,MODERATE INDURAIIGN, CALCILUTFE MATRIX, SPARRY CALCITECEMENr, 053 uLARTL SANO, FOSSIL FRAGMENTS, FOSSIL MULDS,MOLLUSKS,

14.O- 150.0 LIMESTUNE, WHITk TU LIGHT GRAY, ORSITY, INTERGRANULAR,MULUIC, GRAIN 1YPES CALCILUTITtE, BO1UGENI, CRYSTALS, GRAINSIZE: MlCROCRYSTALL1NE, RANGE: MICROCRVSTALLINE TO COARSE,MOERIATE INDURATION, CALCILUTITE MATRIX, SPARRY CALCITECEMENT, 052 OLARTZ SANO, 022 CALCILUTIE, FOSSIL FRAGNENTS,
150.0- lb0.0 LIMESONE, WHITE TO LIbHT GRAYe POROSIIY, INTERGRANULAR,MULCIC, GRAIN TYPE: CALCILUTIfE, BIOGEhNIC GRAIN SIZE:MICRUCRYSTALLINE, RANGE: MICPOCAYSTALLINE TG CCARSE,MIULERAT INDURATiGN, CALCILUTIE MATRIX, SPARRY CALCITECEMENT, 052 QLARIZ SAND, 072 CALCILUTIIE, FOSSIL FRAGMENTS,
lbO.O- 170.0 LIMESTUNE, WHITE TO LIGHT GRAY, POROSITY, INTERGRANULAR,MULDIC, GRAIN 1YPES LALCILUIIlE, BIOGENIC GRAIN SIZE:MICROCRYSTALLINE, RANGES MICRUCkYSTALLINE TO COARSE,MODERATE INDURATIN, CALCILUTITfE MATRIX, SPARRY CALCITECEMENT, 05X QUARTZ SAnD, 072 CALCILUTITE FOSSIL FRAGMENTS,
170.0- 180.0 LIMESIONE, WHITE TO LIGHT GRAY PUROSITYs INIERGRANULAR,MOLDIC GRAIN TYPE. CALCILUTITE, BIOGENIC, GRAIN SIZESMICROCRYSTALLINE, RANGE. MICROCRYSTALLINE TO COARSE,MODERATE INDUHATION, CALCILUTITE MATRIX, SPARRY CALCITECEMENT, 062 QUARTZ SAND, 02% PHOSPHATIC SAND, 052CALCILUTIJE, FOSSIL FRAGMENTS
1B0.0- 190.0 LIMESTONE, WHITE TO LIGHI GRAY, POROSITY, INTERGRANULAR,MOLOIC, GRAIN TYPE. CALCILUTITE 8IOUGENIC, GRAIN SIZE'MICROCRYSTALLINE, RANGEI MICROCRYSTALLINE TO CCARSE,MODERATE INURAjlCNs CALCtLUTIIE MATRI)X, SPARRY CALCITECEMENI, O ~LARTZ SAND, 02 PILSPHATIC SAND, C54ZCALCILUliT±r, FUSSIL FRAGMNTS, MLLuSKS,

INCREASE Ih ULAkTs SAND ALMOSI 10 SANUS1GE
i'.U- OUO LMLESTOhak WHITE It LIGHT GRAr FLKLSiTr INTERuRANULAR,MULDIC, bRAN TYFtS CALCILUTITC, IDOGENIC, GRAIN SIZE:MICRiOCRYSIALLINE, RANGES MICROCRYSTALLINt TO COARSE,MUDERATE Ih ,AIIUN, CALCILUIIE MATRI , SPARRY CALCL tCEMEN, 04%2 cAkMl SANU, 054 CALCILLTIlt C4X PHGSPhA1ICSAND, FOSSIL FRAGMENTS, MLLCLSKS

20,O- IO0.0 SANOSIONI, VEkY LIGHT GRAY IL NULERAIE LIGHT GRAY POROSITY,INIERGRANLLAN, MULDICL GRAIN SILtt MEUILM, kANGE: VtRY FINETO COARSEk, SU-ANGULAR, RLUrOU, MUEDIUP SPHERICITI MUDERATE,INOURAILUN, t;ALCILUjILl MATRIX, SPARRY CALCIIE COtMENT, ObCALLILUTIlt FUOSSIL MLDS, MLLUiZKS



soiuLLal LU6
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u-C1 LcLu.I SAh1l1UtL, L.l LU1bi GRAY TL lLlJOKAlt Liuhl t GAY> POnCJITY,
INTtkGRANLLAM, hdLiLs GKAlh tqlsI MLLLbh* MANGtI vtKY FINEIa CUAK~t, 1 ub-ARiULAX, KLLahLbu. MuIL SP'i.KICITY, MO0tRATI
INLLRATIIUF CAL.±LuL.l c MAJIIA, LPARY CALCITE CLMbNT, Otz
LALCILuIIlts t03b1L hMOLO MELLLbKS

-o.tr- 3U.O 4ULL-SILTI LibHI LrLvL (KAY Iu0 bkLcNIS- G1AY~ PUt.bSIlK
INltK-KANLLAKs LLW PcKiLAdILITY, PLu ANtUkaILNP
CALCILLITAl MIIgIAs DLOMITt CL"CNl, CLAY MATRIX, 05X CLAY,
15X CALLILLi10 O GUAk1L SANG 044 Phu$FHAIIC SAND,
i1ULLUSKS,

... .U U LL-SII # LIhl uLlt GKA lu CjeCNIh 6wAYs POUOsITy
iNlth1KANrLLA+ Lk IPthnadALItY, PaJh iNhLkAITiO,

CALCiLulli MAIKIX, uDULMil Ccrt hNT CLAY MATRIX 054 CLAY,
1D& AL;iLLilts U;i .UAkIL LANDs 0Z4 kHUUPHA1IC SANDO
MULLUJlt, aqnlLriL NrnhAMa AI'i tA

- *tv- L2.U JJLL-SiLIs Llirl ULIVt G(AY 1a GLKLLNSh GrAY POROSITY,
±NftK6KAhLLAk LLw PtimLAbilIYL, POUR INDURATIL,,
CALCILULtE iAlhsak ubtLUMr1E CchLtNI LLAY MA1AIX, 054 CLAY,
1i4 CALLiLL1tTI 0a4 QUAK[L SANUs 024 NPHQPHATIC SAhN,
MOLLUSKS, ENTHONIC FORAMINIFERA,

q- O260.0 DOLO-SILT, LIGHT OLIVE GRAY T10 MODERATE OLIVE BRCN,POROSITY, INTERGRANULARs LOW PIERMABILITYI POOR INJORATICh
CALCILUTLIT MATRIX, O0OLOITE CkMkNT, CLAY MATRIX, 053 CLAY,
Ir5 CALCILLTITEI 044 QUARTZ SAND, 024 PHOSPHATIC SAND,
bNTHONIC FORAMINIFERA,

tJ.O0- 27u.u DJLL-SILT LIGHT OLIVE RAY TO M~O~RATE OLIVE BROWN,
PU USITY, INIERGkANLLAR, LLW PtkiEAdILITY, PCOR INDURATIONh
CALCILUTITE MATRIX, OULOMITE CEMbNTs CLAY MATRIX, 05t CLAY,
154 CALLILUI~TE, 042 QUARTZ SANU, 024 PHOSPHATIC SANO.
MiLLUSKS, BENIHONIC FORAMINIFERA,

IW..G- oO.O DOLL-SiL', LIGHTI LIV GRAY 10 IUUERAl OLIVE BROQN,
hORkLSTY INTERGkANULAM LOw PLRMEABILITY, POOR INUURA11ONs
CALCILUTLTE MATRIXs 00LOMITE CEMENT, CLAY MATRIX, O05 CLAY,i58 CALLiLLTITE, 044 QUAkTZ SANDs 032 PHOSPHATIC SAND,
AULLUKSir btNiNhIC FURAMihIFEKA,

..- tO.O UoLU-SILL, L16GH ILIvE GkAY 10 MUDtRATL ULIVE BROWN,
PO3 nu TYs AThk6KANULAMk LGw PtWREASLITY, POOR iNDURATION,
CALLILIit MATRiXs DOLOMITE CEMLNI, CLAY MATRIX, 05 CLAY,
154 CALCLLLTiTEs 044 QUARTZ SANDO 024 PHOSSPHAIC SANO,
MOLLUSKSo

,t'.O- 30.U tJL-SiLT, LIGHT OLIVk GkAY TO MDOtRATE OLIVE BROWN,
P uSITY, INIEKGKANULAK, LOW PtkhtAbILI(Y, PCUR INDURATIN,
CALCILUTITt MATRIX, ULLOMITE CcMENd, CLAY MAIRIX, 05% CLAY,
lD4 CALLILUITEk 044 QUARTZ SAND, 024 PHOSPHATIC SAND,
aENThONIC FUKAMiNIEERAs



LITGOLUGIC LUG
W- c028 * COLLIER CO. 151S R26Es SEC 33BA

300.0- 310.0 00LU-SILT, LIGHT ULIVE GRAY TU MODERATE OLIVE BREWN,PORUSITy, INTERGRANULAR, LW PERMEABILITy, POOR INDURATIN,CALCILUTITE MATR1Xj DULOMITE CEMENT, CLAY MATRIX, 069 CLAY,154 CALCZILUITE, 044 PHOSPHATI SANJ, CZU QUARTZ SAND.MULLUSKSs BENTHONIC FORAMiNIFERAS

310.0- 320.0 DOLO-SILI; LIGHT OLIVE GRAY TO MODERATE OLIVE BROWN,PUROSITY, IhTERGRANULAR LOW PERMEABILITY PCOR INDURATICONCALCILUIITE MATRIX, DOLOMITE CEMENT, CLAY MATRIX, 06 CLAY,15% CALCILITITEs 04% PHOSPHATIC SAND. 022 SILTS BENTHONICFORAMINIFERAs

30U.0- 330.0 DOLO-SILT LIGHT OLIVE GRAY TO MODERATE OLIVE BROVWNPOROSITY, INTERGRANULARs LOW PERMEABILIITY PCOR INDURAIIG.NCALCILUIlIE MATRIXs UGLOMITE CEMENIJ CLAY MATRIX, 06% CLAY,152 CALCILUITE, 044 PHOSPHATIC SAND, 02 SILT, BENIHONIC
FORAMININFE} A

330.0- 340.0 DOLQ-SILTS LIGHT OLIVE GRAY TO MODERATE OLIVE BROWN,POROSITY, INIERGRANULAR, LOW PERMEABILITY! POOR INDURAIICN,CALCILUTITE MATRIX, UOLOMITE CEMENT, CLAY MATRIX 05% CLAY,15 CALCILUTITEs 044 PHOSPHATIC SANDS CiA SILT, BENTHONIC
FJRAMINIFERA,

34.0- 350.0 OULU-SILT, LIGHT OLIVE GRAY TU MODERATE OLIVE BROVN,POROSITY, INTERGRANULAR, LOW PERMEABILITY, POOR INOURATICM,CALCILUI1E MATRIX, DOLOMITE CEMENT, CLAY MATRIX, 05% CLAY1i5 CALCILUTITE, 04$ PHOSPHATIC SANDs C2. S ILT BENTHONIC
FORAMINFERA.

350,0- 360.0 LIMESTONEs WHITE TO LIGHT GRAS POROSITY, INTERGRANULAR,MOLDICs GRAIN TYPES CALCILUTITE BIOGENIC, CRYSTALS, GRAINSIZE' MICROGRYSTALLINE RANGE: PICROCRYSTALLINE TO COARSE,MODERATE INDURATIGNs CALCILUTITE MATRIX, SPARRY CALCITECEMENT, 032 PHOSPHATIC SAND, 039 QUARTZ SAND, FOSSIL
FRAGMENs, FUSSIL MOLDSr PrLLUSKS, CUFALS

3bjO- 370o0 LIMtSTOUh WHiiE IU VEKr LIGHI GRAYp PERSiiT,INTEKGRANULARS MOLIC, GRAIN ITPE: CALCILUTITE, B10GENICCRYSTAL , ~UkEAIE INULRIATIUG CALCILUTIIE hATRIXs SPAkRYCALCIIt CEPtNIp OL4 iHCSPHiATIC SANU, 034 QUARTZ SAND, FOSSILFRAGrENI S FVSIL MOLLOS ,OLLUSKS, CUk.tAL

310.0- JdO.O LiMktSbNts Whlk 10 VERY LIGHT GRAYS POROSITY,tNTktGkANULAR, MCLUICs GRAIN TYPt: CALCILUTIIEs PLOGENIC,CRSIYSALb MULERAl INDRAJILNs LALLILUIlTE MATRiA SPAkkYALCITt C ENr1 OeA PHuSPHIIllC jsNU C3% wLAwZ2 SANL FLjIL.FRAGMLNTS, FOSSIL MOLU,

3 o00- 39',0 LInSIUhts wrili TO VRY tIGHI GRAY, FCPUSITY,
INIERGRANhLAR, MULIC, GRAIN TYPEI ALCLLI1Ifl BIUGENICPLRYSTALS, rUUtRAIE INDURAlihe, LALCILTIITE MATRIX, SPARRYCALCITt CtrLNT, 02% PHU PHATIL SAND, 0' QLAkTZ SAND, FOSILFRAGMENT), FUSSIL MLDS,



1aiL± . Lutz 4Ii
1
h.ULL±Lt' .u. 1:±~, Kxi4trL tC 3J3A

) 006 - uur~i Lnt~l,nt, wnllL 1w vtkY LIOh f LKAYi rLkLSIT~lrNiTtKLK, LLAN, RLL.LUl%. GK~b.I T~ts hALLILULLk dALLtv1c,CKYiALS rU..&KAIT iN&jUATIU I% t.ALLILUTITc M1kIX, SPAkMYCALCIi LLrtNi, iC PiLktian.. (IL ANU, ujW QLAMTZ SANO, fOSSILrnAGhths, ru.S±L MLLUj rmLLLuaKS

d 00eu- yli.t LI? t.Tunt, hrll t T LibnT GMAY, 'lku)IIY, lN1ERkRAhLLAKDAJLJSC, t0'A±N IVtI CALCILUTIfL, oIOGEb1c, CKYSTALS,LLMkATt INbukA~iCN, LALCiLuflUL MATIkX, SPAkRT CALCITLCLmth, UZ &hu.PH1A1±C SANDU fUJS1L FkAGAENTS,

vr,"u- 4c.U LZft6O hc, rnilt IT L1G ll LRAY, ruku ATIY, LhTItkGMANLLARDflLUIL, LRA±N TYPLI ALCILUIITL, bIOjtNiC, CRYSTALS,MJULMAlt IfLUkii±UN CALCILUTITE IARIA, SPARRY CALCITEULr'NT, rU J$±L tkAwrMttqkf

' J.L j~ 4t , LIflLSTu h , "ilut Tu VkkY LIGhT bIAY, Lkuzi Y ,IhTLRnKAULAn liMLLUC, VkAlh ITPEi CALCILLIIL 6IC~LNIC,LRYTALbP l J.KATE INuLA1j, iALC1LU711k MATRIx, SPARRYCAtilc LLNti, e-LSSIL FKAG LNUS

" ,." - tiu.U Llt Si~hkp wnilL ]L vcKl LIGH1 GAYr PLRGSITrsIrItnEGANLLAK, ILLUIC IKAIN irY~u CALCiLLIIt, aILGthlC,CRYS1AL~, rGLEKAIL IhOUfATllht CALCLLIITE MATRIX, SPAkKYCALLIlt CLrCNI, rUSSIL FkAU1ENIS,

'r"".u- 9' .,.t SA fLTUIL* Lsir l ULlvt tkAY 1U ILiLkATL YLLLLkISM bkO N,tOMLSIIY, I NTtkGKANULAM LUW FPckrEAd&IT)D &LUk INJ$LRATICN,CALCILUillt e'Aki±, UULJPIIlt Ceth&hT, ULA IMATkIX, 2L1LiJLlt, 2t,4 CA&CiLt6I1I, O5 4 L1, FOSSIL FRAGMENTS,
1;Q.- 460,0 SANLSTUNL LIGHT ULIVE GRAY TO ?1UERAIE YELLaZSN BROWN,PORLSITY, kNTERGMANULAM, LCW PctkEAIIry, POOR INOURAIIQI,CALCILUT.LTL MAf4X, DOLuMITE CtMENT, CLAY MATRIX# actCOLOMITE, 204 CALCILUTITE, O54 SILT, FOSSIL FRAGMENTS,

ilgUeO- 47t,1 LII9LSTUL, bhlt TO VtLRV LIGHT GRAY, PCRQSITY,NTEkbkANULAH, LOk rRMEAuILITY, GRAIN TYPES CALCLLLITkdIOINIC, GRAIN SIZEi VERY FINc, MAN6ta MICLCRYSTALLLIQ 10MEULM, PLRk INDaURATIlN, CALCILU1ITh MARIX, DOLOMITECEltMT, SPAkKrcY CALCITE C~tfNT I154 OOLCNITE, 151CALCILUiuIE, 044 PMOSPATIC SANUP #ENT~uNIC FURAMIN1FERA,MOLLUSKS, FO~SL FkAGMtNTSD

'(?u"U- 4o0. LiMlETUnE wrullE 1U VLKY L1fl-I GRAY, PLURSIrY,IITLR4KAIWLAK, LOW PERMtAbILITI, GRAUh TYPHr CALCILLIrE,
dLGENIC, GkAiN 51448 VERY FINE, RANGEt MICNCCRYSTALLINE ThiOIU, rPLOR lh LAlA1IOh, LALCILU+ITE MAIX, OLOMITECEMENT, SPAkAY CALCITi Ctttir, 15 O ULhlTk, 154CALCJLUilt, Oc9 PdUPuArIc SAND, BENJHUNIC FURA~lhirtkA,McLLUSKS, HQSSII FRAGM&NTS,



LLIHLOGIC LUG
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4bU.0- 490.0 LIMESTONE, WYITt TU VERY LI6HT GRAYs POROSITY,
1NIERGRANULAR, LUW PERMEABILIIts GRAIN TYPE. CALCILUTITts
BIGENIC GRAIN SIZE, VERY FINES RANGES MICROCRYSTALLINE TC
MEoIUMS POOR INDURATION, CALCILUTIE MAIRIX, DOLOMITE
CEMENTI SPARRY CALCITE CEMENT, 15 00OLUMITIE 15
CALCILUTIlE, OZ% PHOSPHATIC SAND, BENTHONIC FURAMINIFEPA,
FOSSIL FRAGMENTS,

490.0- 50u.0

500.0- 510.0

510.0- 520.0

520.0- 530.0

530.0- 54o.U

540.0- 550.0

LIMESTONEs WHITE TO VERY LIGHT GRAY, PCRUSITY,
INTERGRANULAR, LOW PERMtABILITYs GRAIN TYPES CALCALUTITEt
BIGGENIC, GRAIN SIZEl VERY FINE, RANGEs MICROCRYSTALLINE TC
MEDIUM, POOR INODRATION, CALCILUTITE MATRIX, DOLOM1E
CEPENT, SPARRY CALCITE CEMENT, 15% DULCMITEs 15%
CALCILUTIIt, 024 PHOSPHATIC SANUs BENTHONIC FORAMINIFEkA,
FOSSIL FRAGMENTS,

LIMESTONE, WHITE TO VERY LIGHT GRAYs POROSITYs
INTERGRANULAR, LOW PERMEABILITYs GRAIN TYPE: CALCILUIITE,
BIOGENIC, GRAIN SIZE& VERY FINEp RANGE' MICROCRYSTALLINE TO
MEDIUM# POOR INDURATION, CALCILUTITE MATRIX, DOLOMITE
CEMENTI SPARRY CALCITE CEMENTS 10X DOLOMITE, 1IC
CALCILUITE, BENTHONIC FORAMINIFERAs FOSSIL FRAGMENTS,

LIMESTONE, WHITE TO VERY LIGHT GRAY> POROSITYs
INTERGRANLLAR, MOLOICs GRAIN TYPEs CALCILUTITEs BIOGENIC,
GRAIN SIZEs VERY FINES RANGES MICROCRYSTALLINE TC MEDIUM,
MODERAIE INOURATIGNs CALCILUTIE MATRI)S SPARRY CALCITE
CEMENT, 02 CLARTZ SAND, 024 PHOSPHATIC SAND, BENTHONIC
FORAMINIFERAs MOLLUSKS, FOSSIL FRAGMENTSs

LIMESTONE, WHITE TO VERY LIGHT GRAYS POROSITY,
INTERGRANULAR, LUW PERMEABILItY, GRAIN TYPE: CALCILUTITE,
BI9GEhEIC GRAIN SIZEi VERY FINE, RANGE: MICROCRYSTALLINE TO
MEDIUMs POOR INDURATION, CALCILUTITE MATRIXs DOLOMITE
CEMENT, SPARRY CALCITE CEMENT, 10O DOLEMITEs 12%
CALCILUTils CiX PHOSPHAIIC 5AND, dENTFUNIC FURAMINIFtA,
MULLUSKs FUOSIL FRAGMtNrS~

LIMESIONE, HITl.TU VrkY LIGHT GRAY, PEROSITY,
INltb6AhNLLAKs Luw PERMEABILITYs GRAIN TYFE CLALCILUTI1E,
BILGENICG GRAIN SIZES VKKY FINt RANGE: MICkCCRYSTALLiE TC
MEolUhr PCCK INULkATIUO, CALLLIITiE 14AIRIX, UCLCMITE
CtMEN1, SPAkRY LALLiIL CEMENTI 1Ot 0OLGEMIT 154
QALCILUITE, 02X PHOSPHAIL SANUp BENTHONIC FUFAMiFlFEPA,
MuLLUSK3S FUSSIL FRAGhtN1S,

LIMltSJINE wiIlE T1 VEPT LJGhT GRkAYg POROSITY,
INTIR6RANULARk MOLDILt bRAIN 1(PEA LALCILLUTITt 6BIGENIC,
CRqSIAL, s OGERATE INDURAIION, CALCILUIITE MATkIX, SPAPrF
LALCITE CEMENIh 02 GUARIZ SAND
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U LIMc:luhIcs ntAIL hU bL Lib1ri kAY, JkL1IY,INTEK(KANLLAn, UKAIN TtPt %ALC±LUrITL, bIOG1ihC, iUDIEATEI'iCURAlith , i.ALLLLuTiTt MAIRIA, $PARkk LALCIE CtMENT, 10XCALCALu~ill, OE 4 rHLS0HAlAL SANL, utNt-UNIC fukAMINhlFtkA
MULLUSK , ru.jIL FKAGMLNI,,

u LIML SluNt, whiIL 0 htLki LibT GRAY, rLkUlTY,
INILKGXANLAkLA, urAlhN 1tL CALL LulIILts lG6hlC Mt0tkAltINLUkA1IL.h, l.ALLiLLtGIL £AIlX, SPAKKY CALCIIt CEntHT, 1CX
LA.LLI±TLf, Lc In'lg TAL SANU, r lrO0NIC FORAMihIFEkA

u LIt[LNt, "IlL I VK1 LIGhI bKAY, L"LkuS11Y
IrTlLKbKANLLAr, .,rAIt lYrLt CAL4C LLIIr , biLGtNIC, ML.)tATL
IiLUKA1l4LN, .ALCLtlsIL MA1RIA, ShAkKY LALCIt CEMENT,

uWLUMVIL CkthF, Up4 LALLLUIIL, u54 JLOLOUMItL, O4riLS rHAIIL )ANlU dLhlrIL.IC FGKM MNJhi-kkA,

Lltaldhs whlLt lU VtkY LIGhT GAY, PLKLS11Y,
InIRkIGJURANLAK, 6naNA1 TYLPr CALC±LU1ITE., olC~NhlC, MCLtkATEI NUKATLIh, CLALCILliilt .FKIX, 3SPAirKY CALCITE CLrtNT,

OuLurlle .Lnchl, 0D4 CALClirt, OJ.N ULJLLMITE, 024uiSPhiglc SAh, 6EhIhONIC FCkAIlhlir-A1

0 LIrcSTUhc, Whilt 1i LhKY LIGhI GKAY, PiL llsY,INliKRAKAULAK, Luk PcKMEAdILLfY, GKAIh IYPt: CALCILLTItL,
BILGENIC, P06k It U AflUN, CAL,ILUTITE MATRkZX SPASkYLALrLIT CLE ctl, 6ULalitf LLMENfI, 1 0A LALCILUTI1Er 104UULLIe1Tt, L4 PhuShAlIC SAhu, BtNiHJNIC FURAMINIF RkA,FOSSIL ekAbMtNJS,

LIMLSTO~UNE, wHIlE T1 LOGHT 6RAY, PUkUSITYs INTRGRANULAR, LOWPERMEABILITY, GRAIN TYPEI CALCILUTITEP BI8GENIC, ,POORINLURATION, CALCILUTITE MATRIX, SPARRY CALCITE CEMENT,UULOMITt CEMENT, 104 CALCILUTITE, 104 OLOMITE, Q03X
PHOSPHATIC ANIM,

LINlSTO nE, wHITE TU LIGHT t RA, PFuGRiY, INTERGRANULAk, LOwCERMEABILITY, GRAIN TYPE: CALCILLTITE, blGGEhlC POOkINLLATiQN, GALCILUI T MAITKIX, SPARRY CALCITE CEMENT,0ULUMnlt CEMENTs 104 CALCILUTI , iO 0COLCHIle, 034PHUSPHAIIC SANDP bENIHiNIC FCKAMI1NIFEkA

LIcLSlOjhc, whilt To LlhbT brkAT F KjI1, INTEkGRANULAs,
PEkriLABILITY, GA~AN lYPEa CALCILUTTi, b 0GENIC, POORIN[DURATN, LALCILUfIfE ATRIA, DULOMI1~ CEMENT, 102CALCILUTLIE, l±1; bULGMI1TE 034 PHI PHATIC SAh0, ENTHONIC
FRAMINIFERA,

LOw

SJ.U- 00.0 LiMELSiO cs mITt TO LIGT LRAYs PCWOSIiY, INTERGRANULAM, LOPradNt aLIlr, GRAIN TYP6z CALCILUTITL, BSIGENICs POORINrURATION, CALL±LUTITE MAklTRIX, LUMIIE CEMENT, 102LALCILUTITE, 124 fLtMITE, 034 PHOSPHAIIC SAND,



LIIHULGIC LUG
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64.0- 650.0O LIMESTONEs WHITE 10 LIGHT RAY, POUOS11Y, INTERGRANULAR, Lo%
PERMEABILLTY, GRAIN TYPES CALCILUTITEs BIGGENICs POOR
INGURATIONs CALCILUTITE MATRIX, DULOMIlE CEMENT, 10%
CALCILUlIlEs 12 DULOMITEs 034 PHOSPHATIC SAND, BENIHUNIC
FORAMINIFERAs FOSSIL FRAGMENTS,

ALIERNATING BEDS OF SOFT WHITE LIMESTONE AND HARD
lREY LIMESTONE
OLCURANCE OF MIGGYPSINA

65.0- 660O0 LIMESTONE WHITE TO VERY LIGHT GRAYs PCRCSITYe
INTERGRANLLAR MOLUDICs GRAIN TYPEs CALCGLUTITEs BIOGENICs
CRYSTALSs MOCERAIE INDURAIION CALCILUTITE MATRIX, SPARRY
CALCITE CEMENTs 02% PHUSPHATIC SAND, BENTHCNIC FORAPINIFERA,
FOSSIL FRAGMENIS,

660.0- 670.0 LIMESTONEs WHIrL 10 VekY LIGHT GRAYs POROSITYp
INTERGRANULARs MOLDIC GRAIN TYPEs CALCILUTITE, 8IOGENICs
CRYSTALS, GRAIN SIZES MICRUCRYS1ALLIL RANGES
MICROCRYSTALLINE TU FINES MODERATE INDLRATION, CALCILUTITE
MATRIX, SPARRY CALCITE CEMENTS 052 SPAR, 05% CALCILUTITE,
022 PHOSPHATIC SANDs MOLLUSKS, FOSSIL FRAGMENTS,

670.0- 680.0 LIMESI0NEs wHITE TO VERY LIGHT GRAYs PGRGSITYs
14TERGRANULAR, MOLDIC, GRAIN TYPES CALCILUTITE, BIGGENICs
CRYSTALSs GRAIN SIZES MICROCRYSIALLINEs RANGES
MICROCRYSTALLINE TO FINEs MODERATE INDURATION, CALCILUTITE
MATRIXs SPARRY CALCITE CEMENT, 05X SPAR, 052 CALCILUTITE,
024 PHOSPHAlIC SANDS MOLLUSKS, FOSSIL FRAGMENTS,

680.0- 690.0 LIMESTONE, WHITE TO VERY LIGHT GRAYs POROSITY,
INTERGRANULAR, MOLDICs GRAIN TYPES CALCILUIITE BSIOGENIC,
CRYSTALS GRAIN SIZES MICROCRYSTALLINED RANGE
MICROCRYSTALLINE TO FINEi MODERATE IND0OATION CALCILUTITE
MATRIX, SPARRY CALCITE CEMENTs 052 SPARP C59 CALCILLTI1E,
02 PHUSPHATIC SAND, MOLLUSKS# FOSSIL FRAGHENIS,

69o.0- 100.0 UJLOMlILs LIGHI GRAY TO LIGHT OLIVE GRAY, PORDSITYs
INIERGkANLLARs 50-90 ALTEREDs EUHERALs GRAIN SILEt VIPr
FINEs RANGES MILROCRYSTALLINE TC VERY FINEs MODERATE
INULRATIONG CALCILUTITE MAiRIX, SPARRY CALCiTE CEMENT,
0ULtllt Lthths 302 CALCILUTLIEs 054 SPAk, BENITOhIC
FORAMINIFLkA, MULLUSKS, FUSSIL F~AMiNTS,

700.U- 71u.0 6OLUMITE, LIGHT GRAY TU LIGHT JLiVi RAYs PIRCSITY,
INIERGkANLLAk, 50-904 ALIERECo ELHt~uAL GRAIN IZEt vE;Y
FINEs, RANGE MICRLCRYSTALLINE Ti VERY FIh.E, MODOtATE
INURAT&iNs CALCILUTITE AAIRIt SPARRY CALCITE CEMEN1,
JOLUMilt CEMENT, 30t CALCILUlIft, 04 SPAP, BENF HONIC
FURAMINI-EkA MULLLUSK$s FC$SIL FRAGMEhlSp



LIkULUbIC LUG
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720.0 UOLCMITE, LIGHT GRAY TU LL6HI UL1VE GRAY, PUROSITY,
INTERGkANULAR, 50-90% ALTERED, EUHEDRAL GRAIN SIZEI VERY
FINE RkAhbE: MICROCRYSTALLINE FL VERY FINES MODERATE
INDURAFIONs CALCiLUTINt MATRIX, SPARRI CALCITE CEMENT,
DOLUMITE CEMENT, 302 CALCILUIlElt 052 SPAR, BENTHONIC
FORAMINIFERA, MOLLUSKS, FOSSIL FRAGMENTS,

720.0- 730.0

730.0- 740.0

740.0- 750.0

750.0- 7b0.0

DOLIMIIEs LIGHT GRAY TO LGHIH OLIVE GRAYs PGROSITYe
INTERGRANULAR, 50-904 ALTEREDs, UHEORALs GRAIN SIZE: VERY
FINES RANGEs MICROCRYSTALLINE FU VERY FINES MODERATE
INCURAIllON CALCILUTITE MATRIX, SPARRY CALCITE CEMEht
DOLOMITE CEMENT, 302 CALCILUTIIEr 052 SPAR, BENfHCNIC
FONAMINIFkkAs MOLLULKS FOSSIL FRAGMEN1S,

DOLOMIlTE VERY LIGHT ORANGE TO VERY LIGHT GRAY, POROSITY,
INTERGkANLAR O50-902 ALTERED, EUHEDRALs GRAIN SIZE: VERY
FINE, RANGE: MICROCRYS'IALLINE 10 VtRY FINES, MUERATE
INDURATIONI CALCILUTIFE MATRIXA SPARRY CALCITE CEMENTs
DOLOMITE CEMENT, 20 CALClLUTITEs 052 SPAR C ZX PHOSPHATIC
SAND, MOLLUSKS, FOSSIL FRAGMENTS,

OOLUMITE, VERY LIGHT UkANGE TO VERY LIGHT GRAYs POROSITY,
INIERGRANULARs 50-904 ALTERECs EUHtORALs GRAIN SIZE$ VtiY
FINE, RANGkE MICROCRYSIALLINE TO VERY FINEs MODERATE
INOURATION, CALCILUTITE MATRIX, SPARRY CALCITE CEMENT,
DOLOMITE CEMENTs 202 CALCILUTITEs 052 SPARS 0C2 PHOSPHATIC
SANDS MOLLUSKS, FOSSIL FRAGMENTSs

DOLOMITE VERY LIGHT LRANGE TO VERY LIGHI GRAYs POROSITY,
INTERGRANULARs 50-901 ALTEREDs EUHEORALs GRAIN SIZES VERY
FINEs RANGE: MICROCRYSTALLINE TU VERY FINEs MODERATE
INDURATION, CALCILUTITE MATRIX, SPARRY CALCITE CEMENT,
DOLOMITE CEMENT, 202 CALCILUTITEs 05 SPAR, 04% PHOSPHATIC
SANOO MOLLUSKS, FOSSIL FRAGMENTS,

1uu.U- 770.0 NO SAMPLE,

70U.0- 780.0 NO SAMPLEs

LARGE CAVITY LONEs NO SAMFLES

la7.0- 790.0 LIMESTUfEs WHITE TO VERY LIGH[ G RAYe PLROSITY,
INTERGRANULAs MOULULr GRAIN TYPEt CALCILUTITE, eIOCENIC,
CRYSTALS, GRAIN SILE: MICRCCRYSTALLINE, RANGE:
hMCRUCRYSIALLINE TG MEUIUM MUJERAlIE INDURATIONs CALCILUTItt
MATRIXs SPARRY CALCITE CLMENT, 052 SPARN MOLLLSK$S FOSSIL
FRAGMENTS, BENTHONIC FORAMINIFERA,

G90.0- 80.0 LIMESTONEs WHIfE TO VERY LIGHT GkAYo PLROS1Ty,
INIERGRANULARs MULDIC, GRAIN TYPE: CALCILUTITEs BIGEhlIC
CRYSTALS, GRAIN Sil' MICRCCRYSTALLINE, RANGE:
MICROCRYSTALLINE TO MEDIUMS PUDtRATE INDURATIONs CALCILUIIT-
MATiXs SPARRY CALCITE CEMENTs 0,A SPAR MLLUSKS, FU SIL
FRAGMEN IS BENIHtCNIL FGRAINIFE RA,
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WELL NAME-
CULLIER DEEP WELL C20290SFWMDALVIN WOUSTER DRILLER
REMARKS-
WORKtk BY STEVE ANDERSONJC-O6-83

1 jUALITY (FAIR)

HYDROGEOLOGIC UNITS

0.0- 150.0 SURFICIAL AGUIFER SYSTEM
0.0- 110.0 WATER TABLE A(LIFER

110.0- 120.0 IAMIAMI CNFINING ZONE
120.0- 150.0 LOWER TAMIAN AQUIFER
150.0- 190.U UPPER HAWTHURN CUNFINING ZONE
190.0- 230.0 SANDSTiNE AQUIFER
230.0- 340.0 MIU-HAWTHURh CONFINING LUNE340.0- 460.0 MIU-HAWIHORN AQUIFER710.0- 880.0 LOWER HAWTHCRN/TAMPA PRODUCING ZONE

STRATIGRAPHIC FORMATIONS -

.0- 20.0 UNDIFFERENTIATED SAND, CLAY AND SHELLS
20x0- 190.0 TAPIAMI FCRMATION

150.0- 720.0 HAWTHORN FORMATION
120.0- BO0.0 TAMPA LIMESTONE

LITHOLOGIC LOG
W- 2029 * COLLIER CO. 151S, R27E, SEC 36AD

.0- 10.0 SAND, LIGHT dROWN TO MOUERATE BROhWN PCROSI1Y,
INTERGRANULARs GRAIN SIZES MEDIUM, RANGES VERY FINE TOCOARSE, SUB-ANGULAR, UNCONSOL1OAIEO, CALCILUTITE MATRIX,

10.0- 20.0 SANDs LIGHT BROWN IL MODERATE BROWN, PGROSIIY,
INIERGRANULAR, GRAIN SIZES MEDIUMS RANGE. VERY FINE TOCUARSEs SUB-ANGULAR, UNCONSOLIDATED, CALCILUTITE MATRIX,

0.0O- 30.0 LIMESToNEs WHITE TO VERY LIGHT GRAYs PORUSITYA
INTERGRANULARs MULDICs GRAIN TYPE: CALCILUTITE, BIOGENIC,CRYSTALS, GRAIN SIZE MICROCRYSIALLINE, RANGE
MILOCRYSALLIN TO10 CDARSEs MOUERATE INDLRATI7U, CALCILUTI1I
MATRIX, SPARR CALCITt LPENT FUSSIL fRAGMENIS~

sJ.C- 40.0 LIMESTONE, WHILt TU vEtY LIGHI 6RAYS FGROSITY,
INIERGRANULARs MULUICs GRAIN IYPES LALCILLTI1E, BIOGENICG
CRYSTAL~s GRAIN SIZEu MALRULNYIALLINEL RANGEs
MICROCRYSTALLINt TO i.UARSt, MUOLPAE INUURATIUN CALCILUlllE
MATIIX, SPARRY CALCITE CEMENT, 0vt PHLSPHAIIC SANC 024QUARTZ SAN, FUS5IL FRAGMENTS,

THE MIOCENE COARSE CLAST rCS. HAWTHORN FORMATION AND TAMPA LIMESTONE ARE CONSIDEREDA PART OF THE HAWTHORN GROUP IN THIS REPORT
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40.0- 50.0 CALCARENITEs WHIE TU VERY LIGHT GRAYs PCROSIIY,
INTERGRANULARs MODERATE INGURAIINGh CALCILUTITE MATRIX,
SPARRY CALClt CLMENTs, )L PHOSPHA1IC SAND, 302 CUARTZ SAND,
FOSSIL FHACMthtS,

5d.0- 60.0 CALCARENITL krn lE O1 VEkY LIGHI GRAYS POROSITYP
INTERGRANULAR, MUODERATE INCUATION, CALCILUTIlE MATR,
SPARRY CALClIE CEMENT, 024 PhUSPHATIC SAND, 03% QUARIZ SANE,
FOSSIL FRAGMENTS,

60.0- 70.0 LIMESIONEs WHITE TO VERY LIGHT GRAY, POROSITY,
INTERGRANULAR, MULUIC, G RAIN TYPES CALCILUT11E, 8IOGEnIC,
CRYSTALS, MUUkkAE INUUkRATlIONs ALCILUIITE MATRIX, SPARRY
CALCITE CEEhNT, 02 PHOSFHAIC SAND, 04% LLAM1Z SANDs FOSS1L
rRAGMENLSs MULLUSKS,

7u.0- 8G.9 LIPESIONt , WHIE 10 VEPY LIGHT GRAY, PLROSITYs
INTERGRANULANs MOLUICs GRAIN TYPE: CALCILUI1TEs B8IGENJC,
CRYSTALS, rPUERAIE INOURAIINs CALCILU11TE MATRIX SPArRYCALCITE CEENls 02~ PHOSPHATIC SAN, 044 CUARTZ SANDs fS1SIL
FRAGMENIS,

6bOO- 90.0 LIMESTONEs WHIlE TO LIGHT GRAY, PUROSI7Ys INTERGRANULARs
MOLDIC GRAl TYPES CALCILUTIITE BIOGENIC, MCOERATE
INUURATIN 02X PHOSPHATIC SANDO 05 QUARTZ SAND, FOSSIL
FRAGMENTSs

90.0- 100,0 LIMESTONE WHITE 10T LIGHT GRAY, POROSIIY, INTERGRANULAR,
MOLDICs GRAIN TYPES CALCILUTITEs BLOGENIIs MCUERATE
INUURATIONs O PHOSPHATIC SANDO 051 QUARTZ SAND, FOSSIL
FRAGMENTSs

00.0- 110.0 LIMESTONE, WHITE TO LIGHT GRAY, POROSITY, INTERGRANULAR,
MOLDICs GRAIN TYPE: CALCILUTITEs BLOGENICs MODERATE
INDURATIONs 02X PHOSPHATIC SAND 05 OLARTZ SAND, FOSSIL
FRAGMENITs MOLLLSKS,

1lOo*- 120.0

120.0- 13ua0

130.0- 140.0

LALCILUT1iTEs tRY LIGHI GRAY 1J MODERA1E LIGHT GRAY,
PURLSITYs INIEkGWANULAs LD PERMEABILIYs PC R INDURAIIGN,
OULCMITE CEMENTI 051 UAPFT SANDs FUSS1L FRA(MFNTS,
MOLLUSKS

LIMESTIONt VERY LIGHT GRAY TO MOUERATE LIGHT GRAYS PUkUSilY,
INTERGRANULARs MULDICs GRAIN TYPES CALLILLIITE 81IGGECIC,
LRYSTALbS tOUtkAEl INOURA110h, CALCILUTI1E MATRIX, SPARRY
CALL1Et CEMENT, CS1 CUARTL SANDs

LIMLSTONEs vtRY LIGHT GRAY 1 MHOUERATE LIGHT GRAY, POROSll5 ,
INTEkGRANULARs MULDIs GRAIN TYPES CALLILUTITE, 8IOGENIC,
CRYStALS MPUUtkATE IhDURATIUN, CALCILUTITE MATRIX., .PARRY
CALCIEt CEENis 157 wUARTL SANDO
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140.0- 150.0 LIMESIUNEc VtRY LIGHT GRAY TU MODERATE LIGHT GRAY, PORCSITY,
INTERGRAhlLAR, MOLOIC, GRAIN TYPE: CALCILUTITE BIGGENIC,
CRYSIALS, IUERAIE INDURATIUN LALCILUTITE MATRIX, SPARPY
CALCITE CtPENTp 05Z QUARTZ SAND,

150.0- 16b.0 DOLD-SILT GRAYISH OLIVE, PURUSITY, IN1ERGANULAR,
PERMEABILIIY, POOR INOURATION, CALCILUTITE MATRIX,
CEMENT, CLAY MATRIX, 059 CUAPri SAND* rGLLUSKS,

1bO.0- 11u.0 DOLO-S1LIs GRAYISH OLIVE, POROSITY, I4TEkGRANULARs
PERMEABILITY, POOR INDURATION CALCILUTITE MATRIx,
CEMENT, CLAY MATRIXs 05X QUARTZ SAND, PULLUSKS

170.C- 180d0 OUL-SILi, GRAYISH CLIVE, FORUSITY, INTERGRANULAR
PERMEABILITY, POOR INDURATION CALCILUTITE MATRIX,
CEMENT, CLAY MATRIX, 05X QUARTZ SAND, POLLLSKS,

180.0- 190.0 DOLO-SILl, bRAYISH OLIVE, FORJSITYs INTERGKAhULAR,
PERMEABILITY, POOR INDURAlIlUN CALCILUTITE MAIRIX
CEMENT, CLAY MATRIX, 05X CLARTZ SANOs MOLLUSKSt

LOW
ULMITv

LOW
DOLOMITE

LOW
DOLOMITE

LOW
00LOMITE

TRACE AMOUNT UF QUARTZ PEBBLES

190.0- 200.0 SAND, VERY LIGHT GRAY 10 LIGHT GRAY, FOROSITY,
IN1ERGRANULAR MOLDIC, GRAIN SIZE: GRAbNLE, RANGE: MEDIUM
GRAVELs ROUNDEO, UNCONSOLIUAIEOs CALCILUTIIE MATRIX,

2L00,- 210.0 SANGs VERY LIGHT GRAY TO LIGHT GRAY, PGROSITY,
INTERGRANULAR, MULDIC, GRAIN SIZE GRANULEs RANGE' VEDIUP
GRAVELs RCONOED, UNCONSULIDATEO, CALC1LUTITE MATRIX,

2100- 220.0 SANDS VERY LIGHT GRAY TO LIGHT GRAY, POROSITY,
INIERGRANULAR, MOLDICs GRAIN SIZE: GRANULEs RANGES MEDIUM
GRAVEL, ROUNOED, UNCUNSOLIDATEOP CALCILUTITE MATRIX,

*cU.O- 23V. SANLs VERY LIGiI GRAY 1b LIGHT GRATs PERCSITY,
INTERG6ANULAR, MULJ31C GRAIN SZt' GkANULE RANGEI IEUlUM
GRAVEL, RULHtDEO LNCUNSOLILATEu, CALCILUTIlE MATRIKx

230.0- 24u.U DOLU-SILiT LIGhl GLIVE GRAY 10 MULERATE CLIVE BRCh,
PUkOSITYP IhlER6RANULAR, LLW PtrMEABILIlY, PGUR INDLRATIhP
CALCILUTJiE MAIRIXt ULUMITE CM-NT, CLAY MATRIX, 05Z CLAY,
02% QLART2 SANG, MULLLSKSP

44U.O- 25u.u DULL-SIL1, LInI ULIVE GRAY 1l MDtkATt ULILV BRGOwN
POWGSITY, INITRGRAULAK, LCW PLEMEABILllY, PCL INULRATILr~
LALCILUIITE MATRIX, UGLUMIIl CMtNlg CLAY AI1RIX, 02 CLAY,
02 QOLARIL SAt D MOLLU KSP

250.0- 260b0 JLD-SILT, LLGhl OLIVE GRAY 1 MODERATE OLIVE BKGwNs
POKSIITY, INERbMANULAhr LCw PtRtlABILIT), PuOR INLLRAlILh,
CALCILUTITE MAIRIX, DCLALtIL CtrINjti LLAY MATRIX 05 CLAY,
02Z LARTZ SANDS MOLLUSKS,
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260.0- 270.0 DULO-SILT, LIGHI OLIVE GRAY TO MUGDRATE OLIVE BROWN,
POROSITYf I6tkGRANULAR, LOW PERMLABLITY, PCUR INLURATiuri
LALCILUIITE MATRIX, DLLUMITE CtMENT, CLAY MATRIX, 054 CLAY,
022 QUARZ SANtD, MOLLUSKS,

270.0- 280.0 DOLO-SILT, LIGHT OLIVE GRAY 10 MDUERATE OLIVE BROWN,
POPOSITY, IhNTRGRANULAP, Lk PtRPLA iLITY, POUR INDLRAIIh,
CALLILUTIlk MATRIX, UOLUMIlE CCMENT, CLAY MATRIX, 05% CLAY,
02 QULARTL SAND, 02% QUART 5 44NCs MOLLL5KS,

280.0- 290.0 0OLU-SILl, LIGH OLIVE GRAY 10T MDERATE CLIvE BROwN,
POROSITY, IhIRGRANULAR LCW PEkMEABILITY, POOR INDURATICN,
LALCILUTIIE MAlRIX, OCLUMITE CEMENT, LLAY MATRIA, 05% CLAY,
13% PHUSPHAIlC SAND, 024 QUARi4 SAND, tOLLLSKS,

490.0- 300.0 UOLC-SILTs LIGHI OLIVE GRAY 10 MUULkRAlE OLIVE BROWN,
POROSITr, IftRGRANULAR, LLw PHLR ABILIY, PCCOR IhURATICN,
CALCILUTITE MATRIX, DOLUMITE CtEPNT, CLAY MATRIX, 05% CLAY,
10% PHOSPHATIC SANOI MOLLUSKS,

300.0- 310.0 DOLO-SILT, LIGHT OLIVc GRAY TO MODERATE OLIVE BROwNt
POROSITY, INTERGRANULAR, LOW PERMEABILITY, PLOR INGURATICN,
CALCILUFIJE MATRIX D LOMITE CE MENC CLAY MATRIX, 052 CLAY,
10% PHUSPHAIIC SAND, MOLLUSKSP

30*.0- 320.0

320.0- 330.0

x33.0- ; G.0

DOLU-SILT, LIGHT OLIVE GRAY TO MODERATE OLIVE BROWN,
POROSITY, INTERGRANULAR, LOW PERMEABILITYv POOR INOURA1ION,
CALCILUTITE MATRIX, DOLOMITE CtMENT, CLAY MAlRIX, 052 CLAY,
08B PHOSPHATIL SAND, MOLLUSKS,

DOLO-SILT, LIGHT OLIVE GRAY TO MODERATE OL1VE BROWNs
PORUSITY, INTERGkANULAR, LOw PERMEABILITY POOR INOURATION,
CALCILUTITE MATRIX DOLOMITE CEMENTD CLAY MATRIX, 052 CLAY,
081 PHOSPHATIC SANO* MOLLUSKS,

DOL-SILT, LIGHT OLIVE GRAY 1U MODERATE OLIVE BRowN,
PORUSITY, INTEkGkANULAk, LOW P.RMEABILITY, PLGR INDURAII1,
CALCILUTITE MATnIXs DLO0MIn CtttNT, CLAY MATRIX, 051 CLAY,
08O PHDSPHATIC SANDU MULLUSK5,

34.0- 350.0 LIMESUhNE WHITE 10 LIGHt GRAY, PORGSITY, INTERGRANLLAk,
MULUIC, GRAIN TYPEI CALCILUTITE, BIOUEtIC, CRYSTALS,
MODERATE IfDURAIAJNs CALCJLUTIFt MATRIX, SPARkY CALCITE
CEMENIs 05X PFOUSHAIC SAND, 034 QUARTZ SANO,

35u.0- 36.0 LIMESFONE, WHIlE TO LIGHI GRAY, PURUSITY, INTERGRANULAPi
MOLDIC, GRAIN TYPE CALCILLIIcs r3lUGENIC, CFYSTALS,
MOUERATE ILUURATILNs LALCILUIlIE MATRIX, SPARRY CALCIIE
CtMENI, 05A PhuSFHAIIC SANG 034 UUART SAND,



LLIiULU6IC LUG
w- 2029 * COLLIER CU. 1515 vl1E, SEC 36AD

3b0.0- 370.0 LIMESTONE, wHITE T1 LIGHT GRAY, POROS1TYs INTERGRANULAks
MULDLiC GRAIN TYPE: CALCILUIITs 8IOGEhICs CRYSTALS,
MODERATE INDURATIONs CALCILUTITE MATRIX, SPARRY CALCITE
CEMENTl 022 PHOSPHATIC SAND, Ob. QUARTZ SAND, FOSSIL
FRAGMENTS,

370.0- 380.0 LIMESTONEs WHITE TU LIGHT GRAY, PORUSITY, INTERGRANULAR
MOLDIC, GRAIN TYPEl CALCILUTITEs SIOGENIC, CRYSTALSS
MODERATE INDURATIONs CALCILUTITE MATRIX, SPARRY CALCITE
CEMENTS 02X PHOSPHATIC SAND, 03Z QUARTZ SAND, FOSSIL
FRAlMENTSs

380.0- 390.0 LIMESTONES WHITE TO LIGHT GRAY, POROSITY, INTERGRANLLAR,
MOLDIC, GRAIN TYPEs CALCILUTITE, BIOGENICS CRYSTALS,
MODERATE INOURATIONP CALCILUTITE MATRIXs SPARRY CALCITE
CEMENT, 02% PUSPHATIC SAND, 10% QUARIZ SAND, FOSSIL
FRAGMEN1TS

390.0- 400.0 LIMESTONES WHITE TO LIGHT GRAY, POROSITY, INTERGRANULARs
MOLDIC, GRAIN TYPEs CALCILUTITEs BIOGENICs CRYSTALS,
MODERATE INDURATIONs CALCILUIIlE MATRIX# SPARRY CALCITE
CEMENTs 0Z PHUSPHATIC SAND, 12 CALCILUTITEs FOSSIL
FRAGMENTS,

400.0- 410.0 LIMESTONE, WHITE TO LIGHT GRAY. POROSITY, INTERGRANULARP
MOLDICs GRAIN TYPE: CALCILUTITEs BIUGENICs CRYSTALS,
MODERATE INDURATION, CALCILUTITE MATRIX, SPARRY CALCITE
CEMENTs 02t PHUSPHATIC SANDs 12% CALCILUTITEs FOSSIL
FRAGMENTSs

410.0- 420.0 LIMESTONE, WHITE TO LIGHT GRAY, POROSITYs INTERGRANULAR,
MLOICs GRAIN TYPE: CALCILUTITEs BIOGENICs CRYSTALS,
MODERATE INDURATIONs CALCILUTITE MATRIX, SPARRY CALCITE
CEMENT, 02X PHOSPHATIC SANDs FOSSIL FRAGMENTS,

420.0- 430.0 LIMEStONE, WHITE TO LIGHT GRAYs POROSITY, INTERGRANULAR,
MOLDIC GRAIN TYPE: CALCILUTITE; BIGGEhICs CRYSTALSS
MODERATE INGURATOLN, CALCILUTlTE MATRIX, SPARRY CALCITE
CEMENTs, O4 PHOSPHATIC SANDs FOSSIL FRAGMENTSs

430.0- 440.0 LIMESTONEs wHITE TO LIGHT GRAYs POROSITY, INTERGRANULAR,
MOLDIC, GRAIN 1YEu CALCILUTITEs BIOGENICS CRYSTALS,
MODERATE INUURATIGNs CALCILUTITE MATRIX, SPARRY CALCITE
CEMENTi 02% PHOSPHATIC SAND, FOSSIL FRAGMENTS,

440 0- 450.0 LIMESTONEs WHITE TO LIGHT GRAY, PGROSITYe INTERGRANULARs
MOLDICs GRAIN TYPE: CALCILUITEs BIUGENICP CRYSTALSp
MODERATE INOURATILNs CALCILUTIFE MATRIX, SPARRY CALCITE
CEMENTS 10 CALCILUIITE, FOSSIL FRAGMENTS,

450.0- 460.0 LIMESTONEs WHITE TO LIGHT GRAY. POROSITY, INTERGRANLLAR,
MOLDICs GRAIN TYPE: CALCILUTIFEs BIOGENIC, CRYSTALS,
MODERATE 1hDURATIDON CALCILUTITt MATRIX; SPARRY CALCITE
CEMENTs I10 CALCILUTITE, FOSSIL FRAGMENTS,
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460.0- 470.0 LIMESTONEs WHITE TO LIGHT GRAY, PORUSITY, INIERGRANULAR, LCW
PERPEABILITY, GRAIN TYPES CALCILUTITEs POUR INCURA110Np
CALCILUTITE MAlRIXs 02A PHOSPHTIC SANDC 204 CALCILUTITE,
FOSSIL FRAGMENTS, MOLLUSKS,

470.0- 480.0 LIMESIONE, WHITE 10 LIGH1 GRAY, PCROSITY, INTERGRANULARP LLw
PERMEABILITYs GRAIN TYPEI LALCLLUTITEs POOR INDURATION,
CALCILUlIlE MATkIX, 021 PHSVHATIC SAND, 20% CALCILUTITE,
FOSSIL FRAGMENTS, MOLLUSKS

480.0- 490.0

440.0- 500.0

500.0- 510.0

510.0- 520.0

520.0- 530.0

930.0- 540.0

D4u.0- 550.0

LIMESTONEP LIGHi GRAY 10 VERY LIGHT ORANGE, POROSITY,
INTERGRANULAR, LOW PERMEABILITY# GRAIN TYPES CALCILUTITE,
BIGGENICs FPOR INDURAIINs CALCILUTITE MATRIX, DOLOMITE
CEMENTs SPARRY CALCITE CEMENT, 15X DOLCMITE, 154
LALCILUTIIts O02 PHUSPHAliL SA40D F7DSSIL FRAGMENTS, BRYLiA,

LIMESIONEs LIGHJ GRAY TO IERY LIGHI ORANGE, PUROSITY,
INTERGRANULAKs LOW PERMABILIIY, GRAIN TYPEI CALCILUIITE,
BIOGENIC, POOR INDURATION, CALCILUIITE MATRIX, DOLOMITE
cEMENIs SPARRY CALCITE CEMENT, 152 DULCMITE, 154
CALCILUTITE, C2Z PHOSPHATIC SAND, FOSSIL FRAGMENTS,

LIMESTONE, WHITE TU VERY LIGHT GRAY, PCROSITY,
INTERGRANULAR, MOLDIC, GRAIN TYPES CALCILUTITE, BIOGENIC#
CRYSTALSs hUDERATE INOURATION, LALCILUlITE MATRIX, SPARRY
CALCITE C+MENT, 10% CALCILUTITEs 02 PHOSPHATIC SAND,
BENTHONIC FUKAMINIFERA, MULLL~KS, FOSSIL FRAGMENTS,

LIMESTONE, WHITE TO VERY LIGHT GRAY, POROSITY,
INTERGRANULAR, MOLDIC GRAIN TYPEs CALCILUITIE, BIOGENIC,
CRYSTALS, OOERATE INOURATION, LALCILUTIIE MATRIX, SPARRY
CALCITE CEPENT, 102 CALCILUIITEs 02% PH'SPHATIC SAND,
BENTHONIC FORAMINIFERA, MOLLUSKS, FOSSIL FRAGMENTS,

LIMESTONE, WHITE TO VERY LIGHT GRAYs POROSITY,
INTERGwANULAR, MOLDIC, GRAIN TYPEI CALCILUIITE, BIOGENIC,
CRYSTALS, MODERATE INOURAtIO.S CALCILUTITE MATRIX, SPARRY
CALCITE CEMENT, 104 CALCILUTITEs 024 PFHSPHATIC SAND,
BENTHONIC FORAMINIFERA, MOLLUSKS, FOSSIL FRAGMENTS,

LIMESIUONE WHITE TO VERY LIGHT GRAY, POROSITY,
INTERGRANULARP MULDIC, GRAIN TYPES CALCILUT11E, BIUGENICs
CRYSTALS, MOOERATE INDURATION, CALCILUTITE MATRIX, SPARRY
CALCITE CEMENT 104 CALCILUTITE, 02t PHOSPHATIC SANDO
OENTHUONC FURAMINIFERA, MULLUSKS, FOSSIL FRAGMENTS,

LlMtSIONE, WHITE TO VeRY LIGHT GRAYs PLRUSITY#
INTERGRANULA, hOLUICs GRAIN TYPES CALCILUTITE, BIOGENILP
CRYSIALS, NODERAIE INOURATION, CALCILUTITE MATRIX, SPAFR
CALCIIE CEMENTS 102 CALCILUTIT , Oc PrFOSPHATIC SAND,
8EhTHONIC FURAMINIFENA, MLLLLsKS, FOSSIL FRAGMENTS,

JCCUkANCE OF SOFT LIME SlkING ,S FUk LAST 50 FELI
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550.0- 560O.0 LIMESTUNE, iHIlE TO VEKY LIGHT GRAY, PUROSIlTY
INTERGRANULARs MLDIC, GRAIN TfPE: CALCILUTITE, BIOGENICs
MODERATE Ih0U0kATIUNs CALCILUITLf MATRIX SPARRY CALCITE
CEMENTs 10% CALCILUjiI, 02X PHOSPHATIC SAND, BENTHCNIL
FORAMINIFERA, MULLUSKS, FOSSIL FRAGMENIS,

56U.0- 570.0 LiNESTONE, WHITE 10 VERY LIGHT GRAYs PGROSITYs
INIERRANULA , MOLUIC, GRAIN TYIPE CALCILUIIIE, BIG1ENICs
MUDERATE INDURATIONs CALCILUlITE MATRIXs SPARRY CALCITE
CEMENT, 102 CALCILUTITEs 034 PHOSPHATIC SANDS BENTHONIC
FORAMINIFERA, FOSSIL FRAGMENTS,

57 .C- 580.0 LIMES1UNEs WHITE TO vEY LIGHT GRAY, PLRUSITY,
INTERGRANLLAR, MOLDICs GRAIN TYPE: CALCILUTITEs BIOGENICs
MODERATE INUURATIUNs CALCILUILIE MATRI), SPARRY CALCITE
CEMENI, 10G CALCILUTLIEs c4% PHUSPHATIC SAND, FOSSIL
FRAGMENTS,

580.0- 590.0 bOLU-SILT, LIGHT GRAY TO LIGHT OLIVE GRAYS PEROSITY,
INTERGRANULAR, LOW PERMEABILITYs POOR INDURAIlON,
CALCILUIITE MATRIXs DOLUMITE CEMENTS CLAY MATRIX, 10% CLAY,
10X CALCILUTITEs 032 QUARTZ SAND, 05X PHOSPHATIC SAND,
BENTHONIC FURAMINIFERAs FOSSIL FRAGMENTSs

590.0- 600.0 DOLO-SILTs LIGHT GRAY TO LIGHT OLIVE GRAYs POROSITY,
INTERGRANULAR, LOW PERMEABILITY, POOR INDURATIONs
CALCILUTI1E MATRIXs DOLOMITE CEMENTe CLAY MATRIX, 04 CLAY,
10% CALCILUIITE, 032 QUARTZ SAND, 05% PHOSPHATIC SAND,
BENTHUNIC FORAMINIFERAs FOSSIL FRAGMENTSs

600.0- 610.0 U00L-SILTs LIGHT GRAY TO LIGHT OLIVE GRAYs POROSITY,
INTERGRANULARs LOW PERMEABILITY# POOR INDURATION,
CALCILUTITE MATRIX DOLOIMITE CEMENT, CLAY MATRIX, 104 CLAY,
10t CALCILUTITEs 03 QUARTZ SAND, O PHOSPHATIC SAND,
BENTHONIC FORAMINIFERA, FOSSIL FRAGMENIS,

blU.0- 620.0 LIMESTONEh WhilE IU wLRY LIGHTI RAYs FLRLSITY,
INTERGRANLLARs MULUCl GRAIN TYPE= CALCILUTITE, BGGENICs
CriYSTALSs GRAIN SIZE= MILRLICRYSTALLINE, HANGEJ
MICkOCRYSIALLINE TU FINt, MUCERAIE INDULRTIOUN CALCILUTITE
MATKiX, SPARRY CALCITE CEPENIT, 05 CALLILUTIlIE 0t%
PHLSPHAlIL SANps FOSSIL FRAGPN1),

b20.U- 63L.O LIMtSIUN , WHITE TO VERY LIGP GRAY, PEROSITY,
NTiERGRANLLAs, nULDIC, GRAIN FrPE: CALCILUTITEs BLO3,NIC,
LRYS1ALs (:RAIN SIZE MICROURY31ALLiNE, RANGES
MICROCkYSTALLINL TO FINil, PCLLRATE iNuOLAAlIONs .ALCILuliTt
MATRIXe SPAkk LALCITE LEhLN1s 0BC CALCILUTIlbE, 02
PHOSPHATIC SANup BENTHONI. FERCAMINIFEFAs FhSiL FRAG Ei TS
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630.0- 640.0 LIMESTONEs WHIlE TO VERY LIGHI GRAYs FCROSITY.
INTERGRANULARs MiOLDIC GRAIN TYPEi CALC1LUTIE1L BIOGENILS
CRYSTALS, MUDERAIE INUURATIUN, CALCILUIlTE MATRIX, SPAWkY
CALCITE CEMEN1 05X CALCILLTITEs 02Z PHOSPHATIC SANC,
MOLLUSKSs

64U.O- 650.0 LIMESTONES WHITE TO VEkY LIGHT GRAY, PGROSITYS
INTERGRANLLAR, MOLDICs GRAIN TYPES CALCILUTITE, B[ObENICs
CRYSTALS MhUUERATE INOURA11ONs LALCILUTITE MATRIXs SPARRY
CALCITE CEMENT, 05 CALCILUTITe, 02% PHOSPHATIC SANDS FOSSIL
FRAGRENTSs

650.0- 660.0 LIMES1UNEp WHITE TO VERY LIGHT GRAl, POROSITYS
INTERGRANULARs MULUICs GRAIN ITPEL CALCLLUTIEs BIOGENIC,
CRYSTALS, MOERkATE INDURATI1UN CALCILUTITE MATRIXs SPARRY
CALCITE CEMENTS 054 CALCILUTIEs 02% PHUSPHATIC SANDs
BENTHONIC FURAMINIFERAs HMLLLSKS, FOSSIL FRAGMENTSs

b60.0- 670.0 LIMESTOkEs WHITE TO VERY LIGHT GRAY, PORUSITY,
IN1ERGRANULAnR MULDIC, GRAIN ftPEk LALLILUTITEs BIOGENICs
CRYSTALS, MODERATE INDURATIONs CALCILUITE MATRIXs SPARRY
CALCITL CEMENTs 064 CALCILUTITE, 02 PHOSPHATIC SANOs
BENTHONIC FORAMINIFERA,

670.0- 680.0 DOLD-SILTs LIGHT GRAY TO LIGHT OLIVE GRAY, POROSITY,
INTERGRANULARs LOW PERMEABILITY, POOR INDURATION,
CALCILUTITE MATRIXs DOLUMITE CEMENTS CLAY MATRIXs 104 CLAY,
07 CALCILUTITE, 03% QUARTZ SANO, 04X PHOSPHATIC SAND,
FOSSIL FRAGMENTS, MOLLUSKS,

680.0- 690.0 UOLU-SILiT LIGHT GRAY TO LIGHT COLVE GRAY, POROSITY,
INTERGRANULAR, LOW PERMEABILITYs POOR INDURATIONs
CALCILUTITE MATRIX, DOLOMITE CEMENTS CLAY MATRIX, 10% CLAY,
073 CALCILUTITEs 02o PHOSPHATIC SANDs FOSSIL FRAGMENTS,

690.0- 700.0 DOLL-SILT, LIGHT GRAY TO LIGHT CLIVE GRAYS POROSITY,
INTERGRANULARs LOW PERMEABILITYS PUOR INDURAT10N,
CALCILUTITE MATRIX, DOLOMITE CEMENTD CLAY MATRIXs 1OX CLAY,
07 CALCILUTITEs 02% PHOSPHATIC SANDs FOSSIL FRAGMENTS,

700.0- 710.0 UULC-SILTs LIGHT GRAY TO LIGHT OLIVE GRAYg POROSITYe
INTERGRANULARs LOW PERMEABILITYS POOR INDURATIONs
CALCILUTITE MATRIX, DOLOMITE CEPENTs CLAY MATRIXs 10% CLAY,
073 CALCILUTITE, 021 PHOSPHATIC SAND, FOSSIL FRAGMENTS.

110.0- 720.0 LIMESTONE# WHITE TO LIGHT GRAY, PUROSITY, INTERGRANLLARe
MOLDIC, GRAIN TYPES CALCILUTITEs BIOGENICs CRYSTALS~ GRAIN
SIZES MICRUCRYSTALLINE, RANGE$ MICRUCRYSTALLINE TO MEDIUMs
MODERATE INOURATIONs CALCILUTIIt MATRIXs SPARRY CALCITE
CEMENTS FOSSIL FRAGMENTS,



LIEIHOLUGjC LUG

w- 2(29 COLLIER LO. 15±5 R2t1, SEC 36A0

720.0- 730.0 LIMESTUNEs WHITE TO LIGHT GRAYS PORUSITYs INTERGRANCLARs
MOLDIC, GRAIN TYPE' CALCILUTIrE, BIOGENIC, CRYSTALS, GRAIN
SIZEL MICRUCRYSTALLINE, RANGEs MICRUCRYSALLINE TO PEOIUM
MODERATE INDURATION, CALCILUTIE MATRIX, SPARRY CALCITE
CEMENTS FUSSIL FRAGMENTS,

730.0- 740.0 LIPESIUNEs WHITE TO LIGHT GRAY. POROS051Y INTERGRANULAP,
MOLDILs GRAIN TYPES LALCILLTIILE BIOGENICs CRYSIALS, GRAIN
SIZE: MICROCRYSTALLINEs RANGE: MICROCRYSTALLINE TO MEDIUM#
MODERATE INDURAiON, CALCILUTITE MATRIX, SPARRY CALCITE
CEMENT, FOSSIL FRAGMENTS,

740.0- 750.0 LIMESTUNEs WHITE TO LIGHT GRAYS PORUSIl1Y INTERGRANLLAP,
MOLDICs GRAIN TYPE: CALCILUTITE, BIUGkNIC, CRYSTALSs GRAIN
SIZE' MICRUCRYSTALLINEs RANGEI MICROCRYSTALLINE TO MEDIUM,
MODERATE IN URATIONs CALCILUTITE MATRIX, SFARRY CALCITI
CEMENTS FOSSIL FRAGMENTS,

150.0- 760.0 LIMESTONES WHITE TO LIGHT GRAY, POROSITY, INTERGRANULAR,
MULDICs GRAIN TYPES CALCILUTITE, BIOGENIC, CRYSTALS, GRAIN
SIZE' MICRECRYSTALLINEs RANGE: MICROCRYSIALLINE TO MEDIUM,
MODERATE IMDURATIOMN CALCILUTITE MATRIX, SPARRY CALCITE
CEMENTs FOSSIL FRAGMENTSs

760.0- 770.0 LIMESTONE, WHITE TO LIGHT GRAY, POROSITY, INTERGRANULAR,
MOLUICs GRAIN TYPEs CALCILUTITEs BIOGENICs CRYSTALS, GRAIN
SIZEl MICROCRYSTALLINEs RANGE: MICROCRSTALLINE TO MEDIUMs
MODERATE INDURATIONs CALCILUTITE MATRIX, SPARRY CALCITE
CEMENT FOSSIL FRAGMENTS,

770.0- 180.0 LIMESTONE, WHITE TO LIGHT GRAY. POROSITYs INTERGRANULAR,
MOLDIL, GRAIN TYPE: CALCILUTITEs BIOGENICs CRYSTALS, GRAIN
SIZES MICROCRYSTALLINE, RANGE: MICROCRYSTALLINE TO MEDIUM,
MODERATE INDURATION, CALCILUTITE MATRIX, SPARRY CALCITE
CEMENT, MGLLUSKS# FOSSIL FRAGMENTS, dENIHCNIC FORAMINIFEPAP

ibO.0- 790.0 LihES1u0E HIit TO LIGHI (-kAT, PURkSI1Y, INIERGRANhLAP
MJLL1Ls GkAIN TYPEs LALCILLiLTLs BIUGthl1 CRYSTALS, bkmih
ILZEL MILCRRYSALLUTALLINt, RAMEs MICRUCRYSTALLINE TO MEDIUM,

MUUERATE Ibu RAilI N, CALCILUTITE MATRlX SPARRY CALCITE
CEMENI, MLLLUSKS FUOSIL FkAGth1S, bt lIJLNIC FURAMINIFEkb,

1O.0U- 800.0 AS AbUVEs

dOU.0- 810u. As AdUVLP

81090- UBu.O LIMSJ10NE, WhilE TO LibHT GRAE r rCkUS11Y INTEkGRANLLART
FILUICs GRAIN TYPt= CALCILUTITte 81UGLNIC, CRYSIALS, GRAIN
SILkS MICRLLRTTALLItNE RANGE: 1ICRUCYSTALLINE TO MEDIUM,
nJDERAIE INDUFAlIljN CALLILU11TE MATPIA, SPARRY CALCITL
CMENT, MULLUSKr FUSSIL FkAGChtil1TSp EN1HONIC FGRAMINIF PA.



.IIHULOGIC LOG1- 2029 . COLL1cR CO. 151Ss R27Es SEC 36AD

820.0- 830.0 LIMESTUNEs whilE TU LIGHT GRAYs PLROSITYP INTERGRANULAR.
MOLLICs GRAIN 1YPE: CALCILLIiFts BIOGENICs CRYSIALSs GRAIN
SIZE: MICRLCRYSTALLINt, RANGE: MICROCRYSIALLINE TO MEDIUMs
MOLERAkt IhLikATILN CALCILUIITE MATRID SPARRY CALCITE
CEDENIs FCSSIL FkAGMENIks h~LLUSKSs

d30.O- 84U.0 LIMESIONEs hHIIE TO LIGHT GRAY# POROSI1TY INIERGRANULAR,
MOLDIC, GRAIN lYPia CALtLLUlIiL OIUbthNIL, CRYSTALSs GRAIN
SILL: MICkLCRYSTALLINEs RANGE: ?ICROLkYSIALLINE TO PEDiUMO
MUDERA1E IFOURAIIUN CALCILUTLIE MATRIX, SPARRY CALCITE
CEMENT FOSSIL FRAGMENIS BENTHUNIC FURAMINIFERA,

84U.0- 8bU.Q AS ABOVE,

8b*O- b860.0

db 0- B7UO

).0j,- d0.0

0OLfMIlEs kY LIGHT ORANGE TO LiGI GRAYs PLRLSITYs
INItRGRANULARs 5c-904 ALIEFEC tLUHEDMKAL GRAIN SIZE: vERY
FINEs RANGE: MILKtiRYSIALLINE Ib vtRY fINE, MODERATE
IN4URATi6, CALCILU1ITE MAlk RX UULUMIFE CEMENI, FOSSIL
FRAGMENTS,

ODLUMITEs WERY LIUHI CRANLE TO LIGHT GFAY, PCRCSIIYs
INIERGRANULAR, 50-904 ALILAEC EUHEDRALs GRAIN SIZE: VERY
FINES RANGE, MICROCRYSTALLINE TU VERY FINEs MODERATE
INOURATIONh CALILUTIITE MATRIX. UiLOMIIE CEMENT, FOSSIL
FRAGMENTS,

UULUMITEs VLRY LIGH1 CRANGE TO LIGHT GRAYs PCRCSITYs
INIERGRANULAxs 50-90X ALUTRED EULncOALs GRAIN SIZEls ' r
FIINt RANGLI sICROCRYSTALLINE Tu VtEY iNEs MUCRAIE
INDURATION, CALCILUTITE MAIRxA LGL{UMIlt CEMENT. FOSSIL
FRAGMENIds
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W- 2030

SUUIH FLUSIDA ni)U - LilH LUG PRINI1JU

COLLIER CU. T525 R28E SEC 138C
IOTAL DEPIH- 1220 FT* ELEV.- 6 FT.
CUOPLETEU- 80.12.14 UEPTH WORKED

£6 56 23 N 81 28 08 W
SAMPLES- 0- 1220 FT.

FT.

WELL NAME-
COLLIER DEEP WELL C2030DsSFWMDALVIN UUOSIER UOILLER
REMARKS-
wCORKEU ar SItVE ANDEkSN10IO-10-0s2QUALITY (GOUI)

HYDRUGEULUGIC UNITS

0.0- 250.0
-0.0- 90.0
90.0- 130.0

130.0- 250.0
37i.0- 480.0
bJ.0O- S50.0

950.0-1i 20,O

SURFICIAL AQUIFER SYSTEM
WATER IABLE AQUIFER
TAMIAMI CONFINING bEUS
LOWER IAMIAMI AQUIFER
MIU-HAkTHUkN ACUIFER
LUOWR HAWTHLRN/TAMPA PROUUCING L4UN
SUWANNEE AQUIFER

STRATIGRAPHLC FORMATIONS -

.0-
153.0-
250.0-

950.0-

153.0

750.0
?ZO950.0

1220.0

TAMIAMI FLRMATIUI
IOCENE COARSE CLASTICS
HAWTHOkN FORMAIION
TAMPA LIMESFONE
SUWANNEE Li1ESIUNE

LITHOLOGIC LUG
w- 2030 * COLLIER CO. T52st R28Es SEC 138C

.0- 10.0 LIMESTONE* WHITE TO VERY LIGHT GFAYs 12l POROSITY,
INTERGRANULAR, GRAIN TYPEs CALCILUTITEs B1CGENIC CRYSTALS,
GRAIN SIZEs MiCRCRRYSTALLINE, RANGES MICROCRYSTALLINE TO
VERY FINE, MUOLRArE INDURAlIUN, CALCILLTITE MATRIX, SPARRY
CALCITE CEfENI 02A QUARTZ SANup FUSSIL MULDOS MOLLUSKSs

0.0o- Zu.0 LIMESTONE, wHITE TO VERY LIGHT GRAY, 12Z PGRGSITY,
INITRGRANULARs GRAIN TYPEt CALCILUIITE B0IOGENIC, CRYSTALS,GRAIN SIZE MICROCRYSIALLINi, RANGES MICROCRYSTALLINE TO
VERY FINE, MODERATE INOURATION, CALCILUTITE MATRIX SPARRY
CALCITE CEMENI, 03 QUARTZ SAND FOSSIL MOLDSs MOLLUSKS,

.).O0- 3's.0 LIMLt lNE, wHilt TO vtKY LIGPT LrANGt, k1% PLCSIY,
INIERGANULAR, MULUIL GRAIN IYPE: CALCILUTAIhe BIJGENIC,
CRSiTALS, GRAIN SItLE MICRLCrY dALLINE, RANGE'
MLCRUCkYS1ALLIN: 1U COAKSc MdJtdATe IhOURATICNs CALCILUIIl
MAlktiX SFAKRI CALLITE CU4ENI,, Oj4 UAciL SAND, FCSSIL
(MLS MuLLL Ks

THE MIOCENE COARSE CLASTICS, HAWTHORN FORMA T ION AND TAMPA LIMESTONE ARE CONSIDEREDA PART OF THE HAWTHORN GROUP IN THIS REPORT



LiIhOLu(lC LOG
w- 4030 . C LLIEk CU. 152S, RE, Se, 13bC

33.0- 4L.0 LlEroLNk Ry LIHJ GRAY L YEtLLOISh GRAY, 124 PORGSITYLNLRGRALqULA ULUIC, PIN PCINT VUGS, GRAIN TYPEsCALLILurl1t, 81UGNI, CRYSTALS, GRAIN SIZEsMICkLGCRSIALLINEt, RANGE MICROCYSTALLINE TO COARSE,l CERMAE I± RATIGN C5ALCUILUL |t MATRIX, SPARRY CALCITECcMENTl CI QARIL SA*UN FISSIL PULUS, MOLLUSKS,
'0.0- 50.0 L PNST LUtL., VEY LIGHI GRAY IC fELLUklSH GRAY, 154 POROSITy,INERGRANLL , MNLUL GIN rP CALLtLUTITE, BJOGEN1C,CRISTALS, GRAIN SILE: MICCCRSIALLINE, RANGEiMICRICS1TLLINE 1 CUARSE* G UJ INDUPATICGN CALCILUITEMATRIX, STARNY LALCiTE CEMENT, FOSIL MOLDS, MOLLUSKS,CORAL, $RYU GA,
50.0- 6u.0 LIMESTNE, kHIlTE TO LIGHi GR(AN , 151 PRSITYe INIERGRANULAR,MULLL, GRAIN YPES CALLLLFILt, CRYrSILs SKELETAL, GkAINSIZit MlCCCNYSTALLINE RANFI MICKOCRYSTALLlNE TO COARSE,GUFCL INOUkellLN CALCiLUlE niA lk, PARY CALCITE CgEFe,FSSIL hULLGS, MOLLUSKS, CURAL, BRYOCOA,

70.0-

I'J.D-

7U.0 LIMESUNE, VERY LIGHI GRAY TC nOUERATE 6RAY# 114 PUROSI11Y
INTERGRANULAR, MnOLUC, GRAIN IPi CALCLII E, CRYSTALS,8LOGENIL, GRAIN SILEs MiICRCRYSTALLINE T YANGE,MACROLiS1ALLINE r CUARSE, GOOD INDURATION, CALCILUTITEMATkix, SPARRy CALCITE CEENI, LULOUMITIE CLhtENT, 30 OQUARTZSAND, lut DULOMIr, FOSSIL nocLS, MOLLLSKS, BRYOZOA,

80.0 SANDSTGhUN VERy LIGHT OANGE TU VERY LIGHT GRAY, 161
PUtOSITY, INTEMGRANULAR, MULOIC, GRAIN SIZE: MEDIUM, RANGE:VERY FINE 10 CUARSE, SUB-ANGULAR, ROUNCED, EMEDIUSPHtRICITY, MLnOD nATE INOURATION, CALCILUTIE MATRIX, SPARRYCALCITE CEMENTS 253 CALCILUTITE, FOSSIL MILDS NOLLUSKS,
SOE FRAGS REORKEO (G000 POROSI TYtRACE HEAVY MINERALS

9t,. SANUSTgJN 
1 VtkY LIGHT UANGt ERr LIGHT GI y, 152PURMSITY, INTE KAN ULA& MCLDIC, GKAIN SIlZE MEDIUMs RANGE9

vERY INE lu COARSE, SUB-ANGULAk, OUNLED, fMEDIUMSPHERiCIry, MECVRArt INOURATLUN, LALCILuTIT& MATRIX, SPAPRYCALCIlT CEPE1T, 254 CALCILLTII, FUASIL MOLDS, MOLLASKS,
CJNAt. ECHINUIO, BENTHUNLl FRtFMINiFE LL

1J LIrAbLSNE, CONIAINEG IN SAMPLE
O- iOu.r) SANDSIOAh, Vt Y L1GHT ORANGE TO WHilE, 14 POROSI3rYINILRGRANULAR, NMLLIC, GRAIN 51tL EDIUM, RANGE: VERY FINE1U COAkSE , SU-ANfbULAR RouNoE., MEulor SPHERICIIY, MUODEATEIUURArTI±N, LAtlCLUIjIE MATRIX, SPARry LALCITI CEMENT, 2CALCILUTITE, FUSSIL nMOLDS MCLLUSS, B YTZCA.



LiriULU61AL LOUG
w- 2030 * CULLIER CU. 135, k2bE, SEC 138C

10U0.0O- 11J0 SANDi LIGHT OLIVE GRAY TO MODERAlt LIGHT GRAY, 12% POROSITY,
INIERGRANULARs LUw PERfEABILIT GRAIN SIZEl MEDIUM, RANGE
VERY FIE 10 COAKEt SUt-ANGULAP* MEDILM SPHERICITY,
UNCUNSULLIUATED 054 LIMESITNEP 012 PiOSPHATIC SANUO 02~
SILl, MULLLSKS, FOSSIL FRAGMENTS,

DJLUSILI NC II, IN SAMPLE

110.0- 120.0 SMALL SAMPLE TAKEN, AS ABOVE

120.0- 130.0

130.0- 140.0

LIMESTUNE, WHITE 1T MODERATE LIGHT GRAY, 15Z POROSITY,
INTERGRANULAR, GRAIN TYPEl LALCILUTIFE, GRAIN SIZE:
MIC&OCkYS1ALLINE RANGE: MICROCRVSTALLINE 10 VERY FINE, PCCK
i NURAIILON CALCILUIIlE MATRIX DOLUMITE CEMENT, CLAY
MATRIX, 3CX UOLOMIITE, 02 CLAY. U05 PHESPHATIC SAND 0872
QUARTZ SANC,

LIMESTUNE, VERY LIGHT ORANGE TU WHIlt, 172 PURCSITY,
INTERGRANULAR, MUOLIC, GRAIN TYPE: CALCILUTITIE CRYSTALS,
BOGENIC, GRAIN SIZE1 MICROCRYSTALLINE, RANGE=
MICROCRYSTALLINE TO COARSE, GOOD INDURATION, CALCILUTITE
MATRIX, SPARRY CALCITE CEMEkNT 06% QUARTZ SAND, MOLLUSKS,
FOSSIL PULLS,

LARGE AMOUNT OF SHELL FRAGS IN SAMPLE

LIMESTONE, VERY LIGHT ORANGE Td wHITE, 20% PEROSITY,
INTERGRANULAR, MULUICs GRAIN (YPEi CALCILUllTE, CRYSTALS,
d1UGthElC GRAIN SiLEs MiCbCLPYS1ALLINE, RANGE:
MlLPUCKYSTALLINE 10 CUA SES GOOL INDUFA11Ch, CALCIL01TE
MATRxl, SPARRY LALCIIE CEMENI, tIDIUBATIEGO Ob6 QUARTZ stNC,
MULLUSK~, FUSSIL MOLDS, COAL,

LARGL CORAL .AMFLES FUbN

100U- 15.0

153.0- 10c.0O

10C.0- lit.0

LIMESiOts, bVt LIHF OUAANGE 11 *Hhkl, 12 PLkCIIY,
INILkGRANULAP~ MULOIC, GRAI TrPL~ CALCILUFITE, CkYSTeLS
dI thiL, GRAI SILEt MIvR.L.AT.IALLI~it RANGEl
MLRCLRYSTALLINE TU COARSE PuLkRATE lIDLRATIN, CALCILUII I
MATRIX, SPAkY LALLIIE CtMENTl, t(T wLAITZ SANU

2ANLSIUNE, Mut.RAFt YtLLUnH ji uw IL vEKY LIGHT OPANGL,
S0%? PLKLSIlTYs lhERGHANuLLAk, MOLutL GRAIN SIZES COARSE,

ANGt= VELY FINLE 1. vtWr( (Akat: ROUNDUE, Sta-ArGULAR,
MtOLUM SPHEkktIC , P(GC I .INUPAfT , ,..ALCILLTITE MATNIX,
0LLMITt CEhEtl, OSb IR ,N SlAIN OZLr PHOSPHATIC SAND, 3X

QALLLILUTIlE, (32 UuLii FL .IL FP bsNTS, MCLLLSKS,

ANU)TUNE1 uAK YELLLLwI. BRLw:A I0 GRAYiSH UHANGE, 25.
PURkSS1Y, INIEkGKANULAR MUtOLL, ot&Aih SIZLI CGARSt, KANGEl
vtRY FINt 10 VEk fDOAKbSt ROU njtG), SUE-ANGULAk, MEDIUM
SPHERIIll POUR INDURATiUtF .. iLLILUIiTE MATRIX, DULUM IE
.EMENI IJ ,LLEp, 05, IkUh BI l l , 15Z CALC1LU i t, 157
DuLLMIELp FJ-lIL F-kAhtNIS, ..:LtbbSs rR.YCCLA,



LI HULUiC LUb
k- 2030 * CULLILR CL. 1525, R26bEs EL 138C

PEBBLE LONtE APPEARS Tr 6E REoJkKED.
LARGE ULARTLIT PEBBLES

110.0- 180.0 GRKAVELs GRAYISH bKUWN l~ LIGHT BROWN, 35% PUROSiIYs
INTIERGANULAR, PUSSIBLY HIGH PtkhEABILITYs UNCUNSDLIDATUs
03Z PHUSPHAIIC SAND, 30u QUARIT SAND, FOSSIL FRAGMENITS
MOLLUSKS,

REWURKEU ZLNE-CLURANCE uF PEB8LESPSHELL FRAGS.
PART OF SAMPLE IS WELL RCLNCED PHUSPHA1E
LIMESTUNE FRAGS IN SAMPLE

180.0- 190.0 SHELL B8UP GRAYISH BRGoN TI LIGHT GRAY, 35% PORUSITY,
INIERGRANULAR, PUSSIBLY mIGH PEkMEABsLIITY UNCLNSOLIDAIEU,
05% PHUSPHATIC SANU. 35'. wJUARDL SANlo FCSSIL FRAGMENI,
MJLLUSKS*

MAINLY SHELL FRAGS
SAMPLE LUhIAINED PEBBLE SIZE QUAPTL,
WELL ROUNEU

190.0- 200.0

2U0.u- 21".0

Zi.0- 22 0.0

.co.O- 2Su.0

SANDS VERY LIGHT URANGkL I LIGHI GRAY, 3A PCRCSITYp
INTERGRANULARs MOLOlBs PUSSIBLY HIGH PERMEABILITY, GRAIN
SIZE$ VERY COARSts RANGEI VERI FINE TU GRANULES SUB-ANGULAPs
MEDIUM SPHERICITY UNCONSOLIDATED, 150 PHOSPHATIC GRAVEL,
109 LIMESINE 052 PHOSPHAlLC SAND# MULLLSKS, FOSSIL
FRAtMENIIS

SAND0 ERY L(blT URAN6c IU LIGHtl GRAY, 35R PLROSIIT,
INIERGRAHbLAN MuLUC, PUSSIbLY HIbH PERMEABILITY, GRAIl
S1iE= VERY C0ARt, kAMnyt VtRY FIINt TU GRANULEs SUB-ANGULARP
MEDIUM SPHLICITIY UNGCUSl LIDAL 15D FHISPHATIC URAVEL,
102 LIc1tSIUNt US. PHOSPHA11C )ANUD MOLLLS$S, FOS)IL
FRALIMEN T 3,

SANb, VERY LIGHT OkANGt TI Li il (RAYs 35% PERCkIrY,
INTERGRAhLLAR, hULOUts PUbSIELY HIGH PERMEABILITY, ;RAIN
SiLZE VERY C~ARSts RAN, tt VEk FINE b1 GWANULIs SUb-ANGULAks
MtEIUM SPHERLCilYs UNCUNSULIDATEUs 15% PhOSPHATIC GRAVtL,
10t LIMkSTlNE, 0% PHUSPHAIIL AMs), MULLLSK$S FOSSIL
FKAbMENTSP

LONiTAiNS bitLL FrAf5LARLL FLd6LL PHUSPIATE
WEWURKtD MAItRIALS ANU vELL R~ONUED

SANDS VERY LIGHT URANGE 10 LGh1 GFAY, 35X PURCSITY,
INTIRGRANULAkP MUOLOL) PTGSILY tilGH PERMEABILIIYs RAIF
SIZE: VERY LUARSE RANGE' EMkY FINE T( GRANULE, SUB-ANGbULAH
MtUDIM SPHEkICIIY, UNCONSULILMAEUt 05? PHOSPHATIC SAND, .(I
iHLSPHAIIC GRAVtL, I14 LIMia1UNE, MULLALKS, FOSSIL
FRAGMENTS,

IN4CkkASL AMUNT uF SHELL rkAGS.



LIIHCLCb1C LUG
w- 2-30 * COLLIkR CO. l2b, kp28, StC j13dC

230.0- 24&0. SAND VERY LIGH ORANGE TO LIGHT GRAY, 351 PRGCSITY,
INTER6KANULAR, MULOIC, PUSSIBLY HIGH PERMEAbILIfTY GRAINSIZEI VERY COARSt RANGEZ VERY FINE 10 GRANULE, SUB-ANGLLAR,MEDIUM SPtERICIIY, UNCLNSCLIUDAFtE 05% PHOSPHATIC SANQ, 1tPHOSPHATIC GRAVEL, 10X LIMES INES MULLUSKS, FOSSIL
FRAGMENI )

c40.U- 250.0 SAND, VERY LIGHT ORANGE Tb LIGHT GRAY, 35Z PEGRSITY,
INTERGRANuLAN, MULUIC PUSSIBLY HIGH PERMEAB1LITY GRAIN
SIZl VtRY COARSk, RANbe: ILRY FINE TO GRANULE, SUB-ANGULAR,MEDIUM SPHERICITY UNCONSULIDATEDL 059 PHOSPHATIC SANU, IC9
PHOSPHATIC GRAVEL, 1Ci LI ESTUNE, 10ot UARTZ SANDS MOLLUSKS,
FOSSIL FRAGMENTS,

FIST OUCURANCE OF FINt GREEN SAO AMN SILI.

0.O(- 260.0 UULU-SILTI LIGHI OLIVE GRAY 10 GRAYISH ULIVE 102 PORUSITY,INTERLGANULAR, LU PERMEABILITY, POOR INDURATIN,
CALCILUTITE MATRIX, CLAY MATRIX DOULUMIIE CEMENI, 15X LAPILSANDs 152 SILT, PLANKTONIC FORAMINIFERA, BENTHONIC
FORAMINIFERA,

260.0- Z10.0 OOLO-SILIT LIGHT ULIVE GRAY TU GRAYISH OLIVE, 10 PGRUSIIY,INtERGRANLLAR, LUW PERMEABILITY, POOR INULRATION,
CALCILUTITE MATRIX, CLAY MATRIX 00DLOMITE CEMENIT 154 QUARTZSANO* 152 SILT# PLANKIONIC FURAMINIFEPA, BENTHNIC
FORAMINIFERA,

270.0- ZO.O0 DOLO-SILT, LIGHT CLIVE GRAY TO GRAYISH OLIVE, 10 POROSIlYtINTERGRANLLAR, LOW PERMEABILIFY, PODR INhURAFICN,
CALLILUIITE MATRIX, CLAY MATRIX, DOLOMITE CEMENT, 15Z QUARTZSAND, 15% SILIT, 3a PHOSPHATIC SAND,

Z80.0- 290.0 UDLO-SILT LIGHT OLIVE GRAY TO GRAYISH OLIVE, 109 POROSITY,
IN'ERGRANULAR, LOW PERMEABILITY POUR INOLRATION,
CALCILUIITE MAIkJAI CLAY MAIRIA, 00LUOMIT LEPENI* 159 (LART1
SAND, 152 S1Ll, 03t PHUSPHATIC SAND,

4 0.0- 3Uu.O uiLU-SILTp LICGI LLIVE bRAY TO GkAYISF CLIVE, 104 PLRUoUI,
Iri tMArbLAk Luw PtMcAI itiY, PUOJ INULRPAIGN
CALCILIITIE MAIRIX, LAY MATRIx, DOLOUMlt. CEPENI, 151 CGUARI
SAND, 159 I1L1, uj V~HL PHATIC SAND,

JUu.- 31'.0 UULO-SILID LIC-rl LLIVE 7RAY 10 i KAYISH OLIE, OA PLRuSjIy,INTERGRANULAR, LoW PtkMtAbIL11Y, PCOR INLRkallUN,
.ALCILUTilE MATRIX, CLAY MATRIX, UULUMIrE CLrtNI, 101 OLiAR[i
SANL 071 Silt (1 PHLSPHATIC SAN , PLANKILNIC
FIJRAMINIF-ERA, He THUNi FUiWA INi ERA,

MAINLY uCLL- ILI, LOW Pt LEkNT JF ANO
UIATUM1a



LItIHLublC LOG
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10.C- 32U.0 UJLG-SLT, L16HT OLIVE GRAY TJ GRAYISH GLIVE, 08o PGRusrITY
INTERGRANULAM, LLW PERMEABILIlY, POOR INDURATION,
CALLILUTITE MAIRIAs CLAY MAIRiX, DOLUMITE CEPENTs 104 0UARTi
SAND, 01% 5iLis 01O PHOSPHATIC SAND, B8hiHuNIC FORAMINIFRAP

3Z.O0- 330.0U 0UL-SILT, LIGiT ULIVE GRAY 1i GRAYISH OULIVEp 01 PCRUSIIY,
INERG6kANULAMs LOW PERMLABILITYs POOR INOURATIONs
LALCILUIIIE MAFRIkA CLAY MAIRIX, DULUMIIE CEPEN, 12 Q4UART
SANDs 084 SILl, 052 PHOSPHAlIC SAND BENTHONIC FORAMINIFERA,

330.0- 340.0 SANDSTONet LIGHT ULiVt GRAY 10 GRAYISH OLIVEP 121 PORSIIY,
INTERGRANULAks LOW PEKMEABILITY, GRAIN SIZE. MEDIUM, RANGE:
VERY FINE 10 VtRY COARSEs SUB-ANGULARk MEDIUM SPHERICITY,
POU INULPRATIUN CALCLLUTIIE MATRIX, DLLOPITE CEMENT, CLAY
MATiIXs U:~ CLAY, 0t DUOLLrITc, 15L CALCILUTITt, 052
PHLSPHATII SANUs MULLLSKS, BENrHUNIC FCOAMINIFERA FUSSIL
FRAGMENI SI

340*0- 350*0 DULO-SILT, LiGHT uL1VE GRAY UT GRAYISH OLIVEs 10X POROSIIY,
INTERGRANULAks LOW FERMEABILITYs POOR INDURATIONs
CALCILUTIE MATRIX, OULUMITE CEMENTs CLAY MATRIX, 05% CLAY,
15X CALCILUTIIEs 064 PHOSPHATIC SANhs rLLLLSVSs BENTHONIC
FORAMIN1FtRA* FUSSIL FRAGMENIS,

TRACE AMOUNTS OF PYRITE

353.0- 360.0 DOLO-SILf, LtlI OLIVE GRAY 10 GRAYISH OLIVE, 101 PLROSIINs
INTERoANULA-, LLW PERLEA$ILIIYs PLU INDURATION,
CALCILUIIIE ?ATRIXs OULUMh it CEMENI CLAY MATRIX, 054 CLtY,
154 CALLILLI1F 13 PHUSPHAl1 SANs, MOLLUSKS, BENHIIJlt
FORAMINiFtkAp FOSSIL FRAGr;ENTiS, CURALs

INCRLASLt PHOPHATE;LARGEK SiLt FkAGS.

300.O- 372z.0

L7c.J- 3bu.0

30.0O- 390.

OULO-SILIs, YLLL ISH GRAY 1u LtGHT OLIJE 104 PRUSOiTY,
INTtRGRANLLAR, LuW PERMEAbIL11Y, PUOR INLUkATlON,
LALCILUIIlt MATRIX, UCLUMllt CtCENTs CLAY MATRI A G5, CLAY,
i5 CALCILH1t 1u4 tHGSFHAII SANO SHARK ItETH, MuLLCUSK
FUSSiL FkA6MtNITS ECHIJUIUs

LIMEftSINt wriTE TL LIGI RJta, 131 PUkRSI1Y, INIERGRANULP
MuLOILs UAiN l YPE LALCILLTIL., I810 EhlI CkYS[ALS, GPRAIN
SILZE hlCRCiYSTALLINEs RA'bt: fICULCkYhTALLINE 10 "DIUM,
MODERAlt INDURATIONs CALCILIIft MAIRIX, SPARFY CALCITE
tMENs, CA PHUSFIPAII. SANL 0 QUA(RI2 SANL, CURAL,
MULLUSKS, FUSSIL FKAbuLNTS, FRLJ)L MULLS,

LIMtSluit, whilE 1U LIGHt GRAYr lat PLf'SIIYs INTERGRANULAk,
MOLCILs GRAiN TYPEz CALCILUTLs 81idUEhICL CRYSTALS, GRAIN
SIZE' MICA LLNVSTALLINts iAtL MCROGRYSTIALLht NE TO hOiLM,
MUOtRAJE ItUukAO10N CALILbUlitI MARPI SPAkRY CALCIli
CE'MENTs 02Z PHUS PHATIC SAtLs )Z .bAkli SAhU, CUkALs
MJLLU5sK, 1s U a1L FRAGMENIS, FJaSiL ILS



IHOLUGIC LUG
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40.0- 400.0 LIMESTONE, WHITE TU LIGHT GRAY, 15Z PORUSITY, INTERGRANULAR,

MOLODC, GRAIN TYPE: CALCILUTIT t, B1tGbEhlC CRYSTALS, GRAIN

SIZET VERY Flhtp RANGES M~CRUCRYSIALLINE TO MEOIUM, MODERATE

INUURATION, CALCILUTIIE MATRIX, SPARRY CALCITL CEMENT, 05O
PHOSPHATIC SAND 05 QUARTZ SANDU FOSSIL FRAGMENTS, FOSSIL
MOLOS, MCLLUSKS, CGRAL,

J1.0- 410.0 LIMESTONE, WHITE TO LIGHI GRAY, 12% POROSITY, INTERGRANULAP
MOLUIC, GRAIN TYPEt CALCILU1ITt, B1LGENLC CRYSTALS, GRAIN

SIZE: VERY FINE RANGES MICROQRYSIALLINE O0 COARSE, MODERATE

INOURATION CALCILUIITE MATRIX. SPARRY CALCITE CEMETt, 02Z

PHOSPHAlIC SANU, 02 QUARIL SAND. 01 PYRITE, FOSSIL

FRAGMENIS FUSSIL hULUS MULLUSKS CORAL,

SMALL AMOUNTS UOF SHELL IN SAMPLE.

41a.0- 420.

4%2.0- 430.0

43u.0- 44000

4tso.0- 45.0

LIMESTONE, WFITE TU VERY LIGHT GPAY, 124 PORCSLY,

INTERGRANULARs t0LDIC, GRAIN TYPE: CALCILUTIITE BIGGENIC,

CRYSTALS, GRAIN SIZES VERY FINE. RANGES MICROGCPSIALLINE TC

CJARSEs MOUERATL INDURATIGON CALCILUTITE MATRIXA SPARRY

CALCITE CEFENI, 3Z. PHOSPHATIC SAND, 03X QLARIL SAND, FL SIL

FRAGMENTS FOSSIL MOLUS, M LLUSKS, CORALs

LIMESTNE, wHIlt, 134 PORGSITYj INTERGRANULAR, MOLDICP GRAIN

ITPE, CALCILUTIIts BIOGENIC, CRYSIALSP GRAIN SIZEt VERY
FINE, RANGES MICRCCRYSIALLINE 1I COARSE, MODERATE

I nivUATIN, CALCILUTITE MATRIX, SPARRY CALCITE CEMENT, 022

PHCSPHAIIC SANU, UZA ULAkll SAv, FOSSIL FFAGMENTS, FOSSIL

MIOLDS MULLLSKS, CLAuL,

HARD uE'nE L LE~l~Ltr.lLCILUll t

LIMESTONE, wHiTL, 13 PURuSll1YI hltRGFANLLA!P MOLIL. GIAIR

tIPE' CALCILuliEt BlUGc IC, QOSIALSP GRAIN SIL6E VERY

FINLE RANG MiLk RukYSTALLIN~ I CLASL, MCUERAlt

.;N4ULRA1IUl, CALLILUTIIE MAiRI, SPARRY LALCilt CEMENI,

FUSSiL F-kAGME, IS, t-GSItL MULL, rLLLUSkS, CCRALs

LItSIUNEs wHilt T1 LlDIT GRAY, 13,t OWUSITY, INILRGRAFULAW

1OLUILO b,/ih II t:i CALtiLUlliT; bLOGEfIC, CRYSTALS, GRAIN

S1LEI VERY FILs kArwGEt MICwCIGIRSTALLIt IC CUARSEr MODePATE

INLURATIONs CALLAL.UTl1t MATcEA, SPAkRY LALCATE CEENT,

FJSSIL FRAGPENTS, F USSi L hLLUS. L LLUSPKS, CORAL

90J.0- 4oC.0 LiMESIUNE, wHilt 1L: LGHI H AY, 122 PLRUSII, INIIEGRANULAPk

MULUIC, GRAIN TYPra LALCiLLlIThs diGENIL, CRYSTALS, GRAIN

aLtst VERY FiNt..RANGE MILRkGKYSTALLItL IC COARSEa MULIRATE

INLU.RATICN, CALLiLUTiltE AIKIA. SPARRY CALCITE CEMENT

FJSS1L FRA6MENISp FuSiL MCLLi. VOLLUshb, CURAL



LIIULUG.L LU6
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9b.0- *7C.O LIMESTONE, WHIlt 10 LIGHT GkAY, 13 PiROSI1IY INTERGRANULAR
MOL1C, GRAIn TYPEs CALCILLTIlts 8106hlEC CRYSTALs GRAIN
SiLt: VtRY F/NES RANGE: MCROCKISTALLINE TO CUARSE, MUDERAlt
INUURATIONs CALCILUTITE MAlPIx, SPARFY CALCITE iEMENT,
FOSSIL FkAMENl1S, FUSSIL MULLS, MOLLUSKS, CORAL,

TRACE AMOL1 Us iO HUSPHATE.

410.0- 48b.O

4 0.0- 490.0

V40.0- 500.0

5i0.0- !10.0

1".- 5eU.O

LIMESTONEs Whllt IU LIGHT GRAY, 117 PUROS11Y, INTERGRANULAR,
MULDICs GRAIN TYPES CALCILUIFts BIOGENICs CRYSTALS, GRAIN
SIZE: VERY FINts RANGE: MICROCPRYSTALLIrN TO CCAKSE MOCERATL
IlNLbRAIICNs CALCI IL MATRIX. SPARRY CALCITE CEPENT, 154
CALCILUit>it FO551L FRAGMiNTS, FOSSIL HULDUS MOLLUSKS,
CORAL,

DJLO-SILT, wHili TC VERY LIGHI GkAI 1C4 PORCSITY,
INITRGRANLAki Luk PIERLAb1LI1Ys POOR INDUURAIIN,
CALGILUlIlE MATRIX, UULUMITE CkMENIP CLAY MAIRIX, 40O
CALCILUTIIE, 054 CLAY, Ot PHUSPHATIC SANDS MOLLUSKS,
BENIHUOhI FORAM114IFtRA

DULO-SILT WHITE TU tERY LIGHT GRAY, 10% PORCSItY,
INTERGRANLLARs LUw PERMEABILITYs POOR INDURATION
CALCILUTITE MAIRIX, DOLUMITE CEMENT, CLAY MATRIX 404
CALCILUTIlEs 059 CLAY, UZt PHU1PHATIC SANC MOLLLSKS,
bEhHNhIL FURAMINIFERA,

LIMESTONES W~ITE TU VERY LIGHT GRAYS 124 PCROSITY,
INTERGRANULARs GRAIN TYPE= CALCILUTITEs BICGENIC CRYSTALS,
GRAIN SlZEa MICROCRYSTALLINE, RANGEs MICROCRYSTALLINE TO
FINE, MODEATE INDURATIONs CALCILUTITE MATRIXs DOLOMITE
CkMENTs SPARRY CALCITE CEMENIT ZO0 DOLOMITE, 022 PHOSPHATIC
SAND, MOLLUSKS, FOSSIL FRAGMENTS, CORAL, BENTHONIC
FURAMINIFERAs

LIMESTUNEs hHilE TU VLEY LIGFT GRAY, 1L% P~rOSIiY,
INITRGRANULAR, LOW PERLMABILITY, GRAIN TYPE: CALCILUTIIt,
bIOGENIC, GRAIN SILEL vERY FINL, RANGES MICROCRYSTALLINE 1U
MEUIUMs PLUR INoURAIION CALCLUIIE MATR.IXs OLGMITE
CEMENIs SFARRY CALCITE CEMENlt 25% UULLMIITL Oc PHCSPHATIC
SAhD, 014 ~LAFPT SAnUW diLNHEniL FORAMINIFERA, MCLLUaKSP
FOSSIL FRAGMENtIS

LIMESTONE, WHIlE T VE T LIGHT GRAYP 5II PURCSI11s
INIERGRANULAR, GRAIN FYPES CALCILUTITs BIGGENICs CRYSTALSr
GRAIN SILkt VERY FINv RAh-EI ILRUCRtSIALLLNE TO MEDIuM,
100ERAIE INDURATIONC CALCILClIIE MATRI) 00OLGMITE CEMEtl
SPARRY LALLIIE CLMENI 25~ OUULJMITEs C G QUARTZ SAND,
BENTHONIC FURAhiNIFERA, MuLLL)K~S FOSSIL FRAGMENTS,



LirULU6iC LuG
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53u.0- 5'0.0 LIMESIUNE, wHITE TO YELLUOISH GRAYS 101 FORUSITY,INTERGRANULARs LOw PERMEAPILITYs GRAIN TYPES CALCILUTITE,
BIUGENICs CRYSTALS, GRAIN SIZES VEkY FINLE RANGEsMICRUCHYSIALLINE TO MEDIUM, POJR INDURATIUN CALCILLTITEMATRIXs DULOMITE CEMENIs SPARRY CALCITL CEMENT 351COLUMIT C% UARZ SANU, BfNTHONIC fLRAMINIFERA, MULLUSNS,FOSSIL FkAGME NTS, CORAL

540.U- 550*0 LIMESTONE WHITE TO VLRY LIGHT GRAY, 12L POROSITYTINTERGRANULAR, GRAIN TYPEs CALCILUTITEs 8IOGENICs CRYSTALS,GRAIN SIZEl VERY FINE, RANGES MICROCRY1SALLINE TO MEDIUM,MODERAIt INOURATIONs CALCILUITE MATRIX# SPARRY CALCITECEMENT, 10A SPAK, BENTHONIC FURAMINIFE*A, MOLLUSKSs FOSSIL
FRAGMENTs

550.0- 560.0 LIMESIONE WHITE IU VERY LIGHT GRAT, 12Z POROSITY,INTERGRANULAR, GRAIN TYPEL CALCILUTIIE, BIDGENIC, CRYSTALS,GRAIN SIZES MICROCRYSTALLINE, RANGES MICROCRYSTALLINE TOFINES MODERATE INUURATIUN, CALCILUTITE MATRIX, SPARRYCALCITE CEMENTs 10% SPARs 02 QUARTL SANDO 024 SILT,BENTHONIC FORAMINIFERA, MCLLUSKS, FOSSIL FRAGMENTSs
560.0- 570.0 LIMESTONE, WHITE TO VERY LIGHT GRAY, 129 PORCSTry,INTERGRANULAR, MOLODIC, GRAIN TYPES CALCILUTITEs, IOGENICCRYSTALS, GRAIN SIZES MICROCRYSIALLINE RANGEsMICROCRYSIALLINE TO FINES r00ERATE INODRATIONs CALCILUTITEMATRIX SPARRY CALCITE CEMENTI 1(% SPAR, C22 QUARIZ SANG,02X SILTS MULLUSKS, FOSIL FRAGPktNIS, BENTHNCFO1AMINiFEHA, CORAL,

57!).0- 580.0 LIMLS Sht, wHlTE TC VERY LIGHT GRAY, 1 i PURLSITY,INIERGRANLLAK MbLUICs RAIN TYPE: CALCILLIlTE, BIc1GENICCRYSTALS. GRAIN liEts MICR.LLRYSIALLINL, RANGE:
MILkUCRTSTALLINL TU FINEt LJ)bLA1Tt INULRATiUN0 CALCILUIIlEMAIRIX, SPARkY CALCLII CE 'ENI 10. SPAks C1Z LUARIk SAIU,C2Z SILT rPULLLsso, FtSIL FWA$LOnlI5, LLPALs

5be.O- 5 *b.O LIMESTONE, #r0iI IG VExY LIGH GRAY, I. PCGCSITY,INITtGRANLLAR, tkA1iN TiPt ALCILOUIt, dI[GENIC, CRYSTALS,
GRAIN SZLE: MiLUCKnrSiALLiNr, rAtLE: MILFUCRYSTALLlhE 1[fINEs MO ~CkAlt INUURkATUN, LAL.ILUTilE MATRiXs SPARRYCALLITt CEMLif, iC SPAR, Oet JUAKIL SA M, 022 SILT,MULLUSKS, F0, IL F&AGhLNIS, LOrAL,

*.J.u- b4. LIhkSTONE, rilL lu VEkY L1IGil GRAY, 10, PURLSIlY,INIERGKANLbLAg LjW PERk AbI&ITY, GRAIN TYPEs LALC ILLIlIE,
BIOGENICP, LCYlAL; GRAIN S LL: MiCKUCKYSIALLiNE, RAN,5:IMIL UL R)TALLIIE IU FIts POCR iNDURATILN, LALCL LUTiTEMAIklXs ,PARkRY LLCITE CthENT, j.21 SPAR, 10X CLAY, O2ZQUARTZ SAhLNs o PHUSPHATIL SA Us, MULLCLKS, F(SSILFRAGMENI T

CLAY AN y rItLAJE INCtrEASf.
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600.0- 6100Q LIMESITNE, WHITE 10 VERY LIGHT GRAYS 1IC PORCSITY,
INMERGRANULARs LLW PERMEABILITYs GRAIN TYPE: LALCILUTITEs
BIGGENIC, CRYSIALS, GRAIN SIZE: MICRURYSTALLINE, RANGES
MICRUCRYSTALLINE TO FINE, POOR INDURATION, CALCILUTITE
MAIRIX, SPARRY CALCITE CEMENTs 121 SPAks 102 CLAYS 02E
QUARTZ SANUs C22 PHUSPHAIC SANb MULLLSKSs FOSSIL
FRAGMENTS#

610,0- 6200 LIMESTONE, WHITE TO VERY LIGHT GRAYS 10% PORUSITY,
INTERGRANULAR, LOW PERMEAbILIfTy GRAIN TYPIE CALC1LUTITEP
BIGGENIC, CRYSTALS, GRAIN SILE: MICRUCRYSTALLINEP RANGEs
MICRUOCRYTALLINE TO10 FINEs POL INOURAIIONs CALCILUTITE
MATRIX, SPARRY CALCITE CErENTs 124 SPAR, 102 CLAY, 034
PHOSPHATIC SANUD MOLLUSKS, FOSSIL FRAGPMNITS

620.0- 63U.u LLPESTuNLt wHilE T1 VERY LIGHT GRAYs 1C1 POROSITY,
INEkHt ANULAR, LOW PERMEABILITY, GRAIN TYPE: CALCILUTITEs
BIUGENICs CRYSTALS, GRAIN SIZE; MICROCRYSTALLINEs RANGES
MICROCRYSTALLINE TO FINE, PUCR INOURATIONs CALCILUTITE
MATRIK, SPARRY CALCITE CEIENT, 12 SPARS 10 CLAY, 05%
PHOSPMAIIC SANDS MOLLUSKS, FOSSIL FRAGMENTS, BENTHUNIC
FORAMINIFEPA,

630.0- 640.0 LIMESTONEs VERY LIGHT GRAY IC MODERATE LIGHT GRAYS 102
PURUSITY, INIERGRANULARs LOW PERMEABILITYs GRAIN IYPE:
CALCILUTITEs BIOGENICs CRYSTALS: GRAIN SIZES
MICROCRYSTALLINE, RANGES MICROCRYSTALLINE TC FINES POOR
INUURATIONs CALCILUTITE MAlRIX, SPARRY CALCITE CEMENTs 12X
SPAR, 102 CLAY, 051 PHuSPHATIC SANDP 024 UARTZ SANDs
MOLLUSKSs FOSSIL FRAGMENIS, BENTHONIC FORAMINIFERAs CORAL,

640.0- 650.0 UULOMITtI VERY LIGHT UkANGE TO VERY LIGHT GRAY, 11l
PORUSITYs INIERGRANULARs 50-904 ALTERED, EUHEDRALs GRAIN
SIZES VERY FINE, RANGES MICRCCKYSIALLIME TO VERY FINEs
MODERATE INDURATION, CALCILUIIE MATRIX SPARRY CALCITE
CEMENT UOLOMITE CEMENT, 40A CALCILUTITE 022 PHOSPHATIC
SANO, 0U1 QUARTZ SAND, 05% SPAR, MOLLUSKS, FOSSIL FRAGMENTS,

650.- 660.0 UOLNMIlEs VERY LIGHT ORANGE IU VERY LIGHT GRAY, 111
POROSITY, INIERbRANULARs 50-904 ALTERED, EUHEDRALs GRAIN
SIZES VERY FINEs RANGE: MICROCRYSTALLINE TO VERY FINEs
MOOERATE INLURATIONs CALCILUITE MATRIXs SPARRY CALCITE
CEMENTJ DOLLMITE CEMENT, 40 CALCILUTIkIE C2X PHOSPHATIC
SAND, 012 QUARTZ SAND, 052 SPAR, MOLLUSKS, FOSSIL FRAGMENIs,
ECHINUI0s CURALs

660.0- 67b.0 DULOMITEs VERY LIGHT ORANGE 10 VERY LIGHT GRAY, 11
PUROSITYs INTtRGRANULARs 50-V04 ALTEREO, EUHEDRALs GRAIN
SIZES VERY FINE, RANGE: MICRCCRYSTALLINE TO VERY FINE,
MOUERATE INDURATIONs CALCaLUITE MATRIX, SPARRY CALCITE
CEMENi, UULOMITE CEMENTs 40% CALCILUTIlEs n07 PHOSPHATIC
SAND, 01U QUARTZ SAND, 05X SPAR, MOLLUSKSs FOSSIL FRAGMENTS,
BENTHONIC FGRAMINIFERAs LURALs
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670.0- 080.0 LIMESTONE VEPY LIGHT ORANGE TO VERY LIGHT GRAY, 14%POROSITY, INtERGRANULAR, GRAIN TYPE: CALCILUEITE, IOGENIC,SKELETAL, 25L ALLUCHEMICAL CONS03IIUENTS, GRAIN SIZESMIYROCRYSTALLINE, RANGES MICRCRYSIALLINE [O MEIIUM,MOCERATE IhURAlON, CALCILLTITE MATRIX, 05 SILT MOLLUSKS,FOSSIL FKAG6MNTS, CORAL, bEhIHJUNIC FORAMIlNIFERA,

MIOGYPSIA SPp?

6b0.0- 69.0 LIMESTONE, VERY LIGH1 ORANGE TO VERY LIGHT GRAY, 14%POROSITY, INTERGRANULAR, GRAIN TYPE; CALCILUTITE, BRLGENIC,SKELEAL, ZXS ALLUCHEMICAL CUINSIITUENTS, GRAIN SIZE;
IICROCRYSTALLINE, RANGE ICRUCYSTALLINE TO VEDIUnMMUOERATE INDUUATION CALCILUTITE MATRIX, 05% SILT, MOLLUSKS,FOSSIL FRAGMENTS, CORAL, BENTHUNIC FORMEAMNIFERA

69Q.0- 70U0 UOLU-SIL1, VERY LIGHT GRAY 10 LIGHT OLIVE GRAY, 10PORCSITY, INIERGRANULARLpLW PERMEABILITY, POOR INLURATICN,CALCILUTITE MATRIXJ OLOMITE CEMENT CLAY MA1RIX, 02 CLAY,059 SILT, MOLLUSKS, FOSSIL FRAGMENTS CURAL, BENTHONIC
FORAMINIFERA

10.0O- 710.0 SILT, VERY LIGHT GRAY 10 LIGHT OLIVE GRAY, 10% PUROSITYIINIERGRANULAR N LOW PERMEABILITe POOR INOURATICNICALCILUTITE MATRIA, DOLOMITE CEHENT, CLAY MATRIX 02O CLAY,051 SILT, OLLUSKSI FOSSL FRAGMENTSr CORAL, BENTHONICFORANINIFERA,

i10.0- 2U.UO UULQ-SILI, VekY LIGI GkAy TG LIGH OLIVE GRAY# , 14PURSIrY# JNILMJ.k ANULAR, LUW PtkMEAe1L1TY, POOR IN+URATIUN,CALCILUIIE MArRLX, ULOMl lIE CEMENT* CLAY MATRIX, 01X CLAYPO SILT, ULLUSKS, FL3SIL FRA'MENS

l0u.O- 730.0 UULLMITE, 4tY LiGHT URANGE TJ VLRY LIGHT GRAY, 11%PUROSITY, INltGRAtNULAk, 50-904 ALLRED, ELhEuRAL, GRAINSIZE. VERk Flhc RANGES MIClCL'STALLNE TO VtRkY INE,MUDERATE IIULkAIION, LALCILUTILE MATRIXs SFARPY CALCITiCt'ENTl ULLUMITE CtMENIT, 3tZ CALCILUJIJL, 054 SPARMULLUSK, fUSSIL t-AAMHNTS, ECHINUlu, CUkAL, $KYOL"A
30.O- 74vu.O UULU-SILr, VrkY LlHI GRAY r( LIbHT OLIVE GPRAY, 10PUUOSITY 1NIERGkANULAk, LL~ PtkMEAILITY, POUR INDURATICN,CALCILUlik 4tTkIx , SPARHI CALClIIE Ctf'NT, DOLOIIE CtPEhI,OZA CLAY, c5z CALCILUTl t, 0i& FHUSPHt tC bANU, MCLLuSKS,FJ)SiL FRAGMtENTS, tNIHONIC FJ- AMINIFL A

I4U.O- 7.vo UULL-SILI, VtrY LIGH GRAY TL LI6HT ULIVE GRAY, tutPOR.SITY, iNlt(GkANJLAK, LIw Pc.Kt61L1IY, POLR INCLRAIILF.CALLILUI4 l MATRiA, SP$Rdt CALI1Tt CkMtNI, OULO9IIE Cf'r,N034 CLAY, c 5 CALCILUTI U Oel FHiSP4ATlC ShUM, MOLLUjKpFIJSIL FR MtNTS,



LIlmtLLlGI LUG
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750.0- 160.0 LIMESIOhNE VERY LIGHT ORANGE 10 VERY LIGHT GRAY, 13%
POROSITY1 INTERGRANULAR, GRAIN TYPEI LALCILUFITE, BIOGENIC,
CRYSTALS, GRAIN 511E MICRCRrTIALLINE, RANGE:
MICLRCKYSIALLINt TU MEDUUMs POJERAIE INDURATIONP CALCILUTITE
MATRIX, SPARRY LALCLTE CEMENT, UOb SPaR, OcL SILT, 04%
PHU5PHATIC SANOhD MULLUSK FUSSIL FRAGMENTS,

760.0- 770.0

170.0- 780.0

180.0- 790.0

790.0- 00.O0

dOU.C- 81.u

tid.0- dzU.0

LIMESTUNEs WHITE TO VERY LIGHT GRAY, 137. PUROSITY,
INTERGRANLLAks GRAIN TYPEI CALCILUTITEs BIGENICt CRYSTALS,
GRAIN SIZE' MILROUCRYSTALLiNLs RANGEI ICRGCRYSTALLINE 10
MEGIUMs MGOERATE INDURAII10N CALCILUIITE MATRIX, SPARRY
CALCIIE CEiMNT, O6. SPAR, 02% SILT, FOSSIL FRAGMENTS,
8RYOZUA,

LIMESTONE, wHITE 10 vERY LIGHI GRAY, 13? PORLSITY,
INIERGRANLLAR, GRAIN IrPEi CALLiLUIlTE bIOGENIC, CRYSTALS,
GRAIN SIZE: MICRUCRYSTALLIINE, RANGE MICRORYSTALLINE 1C
ntuEUMN MGCERAiE INDURATIONs CALCILUTITE MATRIX, SPAWRY
CALCITE CEMtNIs, 06 SPAR, 02% SiLT, FOSSIL FRAGMENTS,
BENTHUNIC FORAMINIFERA,

LIMESIONE, WHITE TO VERY LIGHT GkAY, 13% PORGSITYe
INTERGRANULARs GRAIN TYPEI CALCILUTITE, BIOGENIC, CRYSTALS,
GRAIN 51ZEs MICRUCRYSTALLINE, RANGEs MICROCRYSTALLINE TO
MEDIUM, MODERATE INUURATIUNs LALLILUTITE MATRIX, SPARRY
CALCITE CEMENTs 061 SPAR, VZ% SILT, FOSSIL FRAGMENTS,
MOLLUSKS, EENTHONIC FORAMINIFERA

LIMESTONE, WHITE TO VERY LIGHT GRAY, 139 POROSITY,
INTERGRANULARs GRAIN TYPES CALCILUTITEs BIOGENICs CRYSTALS,
GRAIN SIZES MICROCRYSTALLINEs RANGE: MICROCRYSTALLINE TO10
MEDIUM, MODERATE INDURATION, CALCILUTITE MATRIX, SPARRY
CALCITE CEMENTS 063 SPAR, O02 SILT, FOSSIL FRAGMENTSs
MOLLUSKS, 8RYUZUAA

CALCI1E XLS. ANE TIACE PHUSPHATE

LIPESTUhIts Wh I 10 vckY LIGHI GRAY, 174 PUROSITY,
INTERGRANULARs bRAIN .TYPE CALCILUIIIc, BIUGENfIC. CRYSTALS,
GRAIN S1iLt rICkUCsYSTALLiE, KANGEs MICROCRYSIALLINE TO
MEDIUM, MUUERATE INDURAII, CALCILUTIIL PATRIX, SPARRY
CALCIIE CtLtNT, 0U4 SPAR 02X J"ALWIL SANOU FOSSIL FRAGMLNltS
MOLLUSKSr b Y LUAs

LIMESTUNE, WHITE TO VET LIGHI G$A'p IX PURCSITY
INIERGRANULAR, GRAIN tYPES CALCiLUTTLs 61CGEhIC CLRYSTAL,
GKAIN S12E1 MICROURYSTALLItcs RAhGEt MICRCCKYSTALLINE Ib
MEUIUM MUUtRATE INDURATIU, CLALCILUTITE MATRIX, SPARRY
CALC1lt CLEP tLI 04 SPAR, A c X L QLRTi Sb;O,
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820.0- 836.0 LLMESTUNE, WlITE TO VKRY LIGHT GRAY, 124 PURGStTY,
INIERGRANLLAKs GRAIN TYPEs CALCILUTITE BIGGENIC, CRYSTALS,
GRAIN SIZE= MICRGCkSIALLIhE, RANGES FICRGCRYSTALLINE TU
MEDIUMs MDLEkAIE INDURAIIUN, CALCILUTIIE MATRIXs SPARRY
LALCl t CEMENT, O014 SPAR, 021 QUARIZ SAND FOSSIL FRAGMENTS,
8zN1HUNIC FURAMINIf ERA,

8u.U- 84U.0 LIMLSILNEs WHilI IU VEKY LIGHI GRAY, 1247 PURUSIIY,
INTERGRANULARs GRAIN IPES CALCILUTITL BIOGENIC, CRYSIALS,
GRAIN SIZEi MICROCRSTIALLINEs RANGES MICROCRYSTALLINE TO
ME60UM, MODERATE INDURALIUN, CALCILUTITE MATRIX, SPARRY
CALCITE CEMENT, 04X SPARe 02 SILT, 039 QUARTZ SAND,

840.0- 850.0 LIMESTONE, WHITE TO VERY LIGHT GRAYS 121 PURGSITY,
INrtRGRANULAR, GRAIN TIPES CALCLLUTITE, BIOGENIC, CRYSTALS,
GRAIN SIZE lICRkUR YTALLINE, RANGES MICROCRYSTALLINE TO
FINE, MOODERATE INOURAtliNs CALCILUTITE MATRIX, SPARRY
CALCITE CEPENT, 04X4 SIAR, 024 SILT FOSSIL FRAGMENTS,
BENTHONIC FORAMINIFERAs

850.0- 86.0 LIMESITNE, WHITE TO VERY LIGHT GRAY, 12Z PUROSITYs
INFERGRANLARs GRAIN TYPES CALCILUIITE, BIOGEhIC, CRYSTALS,
GRAIN SIZES MICROCRYSTALLINEs RANGES VERY FINE TG COARSE,
MODEKATE INDURATION, CALCILUTIlE MATRIXs SPARRY CALCITE
CEMENI, 041 SPAR, 0o2 51LTs FOSSIL FRAGMENTS, BENTHONIC
FOERAINIFEAs ECHINOID, MOLLUSKS,

dt a.U- blu.O LIMESIUNt, WHIlE 1U Vt LIGHI -RAY, 12.4 PLRLSIIf,
iNiTtkbANULAk, GRAIN TYPE: CALILUlITr, O1CGENIC CRYSIALS,
GRAIN SILE MICkULRYSTALLiNt, RAN6s vEkiY FINE Tu CUAKSt,
MULERATt INUURATICN, ,ALCILUTlIE fAIRIXX SPARRY CALCITE
Ct LNi, 044 aPAkr 02 Si1Ll, FuaSitL FKACENIS, HENInCNIC
FORAJMINiFtMA,

67u.G- o.;'40 UULUMIt, VfE t LIGHI DPRANbLE J Tl AYIb UPFArh'k, )T PUROSillr
INTtRLRYsTALLINt, Pl3 P3irIT vbUv5 50-;C ALITRtUs tLHELRAL,
GRAIN Sit V tR FINLt, RANC-C 11CRuCLYST1ALLINE TO vER) FINEs,
bUL IhNUkAIIUN, LJLUM Tt LMtd I, CALLALLliIE rATRIX, )P>Rkr
LALLIlt. CthtLsl IVA CALCILUJlJc, FUl-S I- FJAGhENTS, iMULLU.)KS,

do.j- 890.0 NO SAVPLEV

.S.3- 90u.0 rn SAPPLEs

LARGE LAi.AllS a thCUlERtU bY OF ILL PIG
LUSI lCiCCLATIJN

, lu.0- 910.0 SANG, tVEr L14T TRA 1T LibH Lit LIVt b~AY GRAIN SIZE vtY
CJARSs k ANt FINE TUO GKAutrL RubCNE( ps EDI~ i SFPHIEQICITY,
uiCCNSOLILAIEU, J24 PriU>PHbItC bANUs PCC. SAtMPLE

SA FLE APFLA , ltJ Blk t K<Ji AtdBL, L lIHLLLG .

0*0e- 90*0e AS AdBVts
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940.0- 930.0 AS ABOVE,

LIMESIUNE FRAGS INCLUUEU IN SAMPLE.
LARCE AlUN1 OF FORAMINJFEkA.

90.0- 44000 LIMESTONt, VEkY L16HT GRAY TC MDOERATE LIGHT GRAY. 12A
PORNSiIY, INTEkGRANULAR, GHAIN TIPE: CALCILlITe, aaGEthNC,
CRYSTALS, GRAIN SILEt VERY FINC, RANGE: MICROCRYSIALLINE 10
MEOIUMs, PUR INDURATION, CALCILUTITL MATRIX1 SPARRY LALC4TE
CEMENT, UULOMIFE CEMENT, 1OX UULOMIlt, G05 SPAR, 12. QUAFIt
SANG, PULR SAMPLt~ FOSSIL FRAbbEhlS, CLLLSKS,

SANL 15 LCLai IN SAMPLE

44 .0- 9J(.0 A AUOVEt,

9,'.O0 - 9bu0, LIEbtUONLt VtkY LIbHI bRAY TI MLbERATE LIGHT GRAY, 12Z
PUOLSIITe INIERGRANULARj GRAiN IYPE: CALCILI ITE, BIObENIC,
CRYSTALS, GRAIN SIZE: VERY FINri RANGE: MICRUCRYSTALLINE TOMEDIUM, MOCERArT INOURAIIUNt CALCILUIITE MATRIX, SPARRY
CALCITE LcEMENIs OLUMITE CEMENt, 10% ULLOMITE, 05Z SPAk, 08
QUARTL SAhNb FUS51L FRAGMENTS, f'ULLUSKSs CORAL,

INLcRASE IN MICRITE

460.0- 970,0

910.0- 980.0

vhU.O- Y9*J.0

LIMESTONE, wHITE TO LIGHT GRAr, 114 PGORSITY, INTERGRANULAR,
GkAIN TYPE: CALCILUTiEs, BIUGENIC, CRYSTALS, GRAIN SIZEs
VERY FINE, kANG: MIC4UCRY$TALLINl TO PEDIUM, PODERATE
INOURATION, CALCILUTITE MATRIX, SPARRY CALCITE CEMENT,
00LOM1TE CEMENT, 10X 00LUOM1El 052 SPAR, 10% QUARTZ SANO,
FOSSIL FRAGMENTS, MULLUSKS CORAL,

LIMESTONEs VERY LIGHT GRAY TO VERY LIGHT ORANGE, 10%
POROSITY, INTERGRANULAR, GRAIN TYPES CALCILUTITEo BIDGENIC,
CRYSTALS, GRAIN S[LE: VERY FIN, RANGE MICRCCRYSFALLIE TO10
MECIUM, MGCERAIT INLURATIL, ALLILUlIJt MArRIX, SPARRY
LALCITE OtMENl, LULUilt GLLMENIP 20 ULLUPLITE, 04 SPAk, Ot'
.UAR[Z SANL, FuSIL FRAbMthETS hnuLLUtS t ENTHCNIC
FJRAMINIFEkRA

LIMESU NEs VEIY LIGHT GRAY IC VERY LIGHt GRANGE, 10
PUOUSITY, INhIEGkANULaR, MLLL, GRAIN TYPE: CALCILLTIJE,
BIOGENICi LKYSTAL , GRAIN LZtE vbAt tINL, RANGES
MICLULRISIALLINE 10 ML IUMe FUJLRATE INDURATllN, CALCILuT .

MAIRLX. SPAKkY CALLITE iElNI, LLLUMITE LEMENT, 204
ULUMllt, Ci SPAep 074 ULARIg SANDp FOSSIL FRAGMENTS,
MLLUSKSD 8ENTHUt-IC FUKAMINIFtA:4 EkHIFUIU,
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l90.0- i00O.0 LIMESTNts VtkY LIGHT GRAY TC VEkY LIGHT ORANGEP 101
PUROS1Y, IN[ERGRANULAK, PULICs GRAIN lYPEI CALCILUbTilE
BICGENILs LKYSTALS, GRAIN SIZE: VERY FINE RANGES
MICLLRfISTALLINE TO MEUibum MUUtRATE INDURATlON, CALCILUTITE
MAIPKiX SPARRY CALCITE ~ErENT, ULLUMITL CEMENTs 20Z
DULMINTE, 074 SPARj 014 QUARTL SANDU FCSSIL FRAGMENh ,
MOLLUSKS, bENIHUNIC FURAMINIFtRAs ECHINQlDI

100090- 1UI.0O LIMESITNE, VERY LL6HT GRAY 10 VERY LIGHT LRANGEs 10%
PUROSITY, INTERGRANULARk MULDICt GRAIN TYPE, CALCILOTIrE,
6106N1L CRYSTALS, GRAIN SIZES VERY FINE, RANGES
MICROCRYSTALLINt TU MEDIUM, MODERAIE INDURATION, CALCILUIlTE
MATRIX, SPARRY CALCITE CEMENTP DOLUMITE CEMENIs 20%
UOLUMhlli COA SPAR 05U4 UAkl1 SANU, FCSSIL FRAGMENTS,
MULLUSKS ECHINU1i , fiENIhUfI FOkAMINIFERA,

MOST UF SAMPLE RECrYSTALLIE UTRACE PHCSPHATE.

U10.0- 1020.0 AS ABOVE,

1zOu.0- 1030.0 LIMESTUNE. VERY LIGHT GRAY TOG VRY LIGHT ORANGE, 10%
PORQSITYP INIERGRANULAR, MOLDIC GRAIN TYPEI CALCILUlITE,
BlOGENIC CRYSTALS, GRAIN SIZES VERY FINEs RANGE:
MICROCRYSTALLINE TU MEDIUM, MODERATE IHDURATION, CALCILUTIT1
MATRIXt SPARRY CALCITE CEMENT, DOLOMITE CEMHENI 20%
DOLOMRIE, 091 SPAR. 033 QUARIZ SANDO FOSSIL FRAGMENTS,
MOLLuSKSs BENTHONIC FORAMInIFERA, CORAL,

1iU*.0- 104C.U AS A$CVEb

1040.C- x00u.0 LIMESIONto VERY LIGHT URA'NGLt 3J4 PUROSITY, INTEGRANULAh,
MOLDILs GRAIN TYPES CALCILUTIT> 610BGENIC CkYSiALS, GRAIN
SiLEI VERY FLNEt RANGEI hikLCHURYSIALLIN 1U MtLiLMt MOLEAIF
INDURAI1UN, LALCILUlITE PATRIX. SPARRY CALCITt CiMElT
uOLUMITt Ctht.Ni 14 UL4LUMilLi Ob* aPAF, O~b .LARIL SAN;,
fUSLL FkA6;MEN, bENTHUNiL FORArIN IFERA, POLLLSKS,

fJkk RECHY)IALILLL IHAN etFOkE

LO3O.O- Ob(O.0 AS AdLvr,

TRACLE PHLSPHATt

1J60.u- 10i700 CALCARENITt, VtkT LIGHI UrANQL lu tk) LiWIT GRAY, 1?.
PuNOSi1Y, IINtYGNr(ANULAk MLLUILs GUJU LNLkAlluN,
CALLILu[ilt MAIRiX, SPARRY LAL ITt LLtNtl, ULLUMITk CMENl,
btt U'Lm ibAC PAR.A UFL wU IL %aI r fl VKA(LLtT.
bthlHUNAG eowAblNIFEKAs MULLLSKS,

tvil.0- t8.0 L.ALLAKE;N1, Vtki LiHI JRAi NG IL vtKY LIl-I GRAT, 12l
VRLCSIlY, INlths-ArLAk, tLC.h., GLu u INULPAlTCN,
LALCILUTIlt MAlkiR )PA4T T LALOIE CEENTr UGLCMITIL CMENI
L UULUMiTtt Ult SPAR, tiP4 sUAfrIt BANG FkLSSIL FKAGMEt, h,
tNhlN i1NC FuKAMINiFEkA, r i.LLL3->K FuSJIL MLLLS,
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.ObU.0- 1091.0 AS ABUVEs

SVU.C- 1100.0 CALOARLENIE, VERY LIGHT ORANGL 10 VERY LIGHT GRAY, 141

PURGSITY, INIEtRGKANULANK MOLUIC, GOOU INUURA1IONt

CALCILUTiIL MAIRLA SPARRY CALCITt CEMEN~I DULCMITE CEMET,

10 0Ot OMlEs 0% SPAR, 03X LUARIL 5ANGs 10551 FkAGfENIS,

BENTHUNIC FURAMINFERA, MULLUSKSs FOSSIL MOLDS, CORALs

INCREASL AMJLht OF FORAMS.

L100.0- 1110.0 CALCARENI1E, VERY LIGHT OkANGE [0 VERY LIGH| GRAY, 14X

PURCSITY, INItRGRANULARe MOLIC, G0UU INULPATION,

CALCILUTITE MATRIXs SPARRY CALCIlE CLENI~ OGLMIIL CEMENT,

08X DOLOMJIIL, U8 SPAR, 0sX GUAkIL SAND, FCSSIL FRAGMENIS,

BtNTHUNIC tjAMrIhlFERA, MLLUKS, CORAL,

Illu.0- 1120.0 AS ABCVbt

1120.0- 1130.0

1s0.0- 1140.0

LALCAkIilt, rsIkY LIGHT UkANtL l VERY LIGHI GRAY, 141

PORUSI1Y, iLNtLkGANULAk, MULDIC GUDU 1NCURAAIION

CALCILUtilk MATRIAs SPARkY CALI1 CtMENI DOCLCMITE CEMiEN,

084 ILCMhlIt 081 SPAR# 037. LUAkli SAFtb FOSSIL FRAGMENIS,

BENTHONIC FURAVMINIFERA MLLLUSKS, COkALP

CALCARENITt VERY LIGHT ORANGE 10 VERY LIGHT GRAYe 142

POROSITY, INTERGRANULAR, MOLDIC, GOU0 INUURaTIONr

CALCILUTIE MA RIX, SPARRY CaL IE CEMENJT, DCLLMITE CElENI.

084 UULuilL u4 SPAR, rLSS1L FAGMLEi1S, LEtFThOhIC

FJRAMiNIFERt, MIULLUSiKS,

i4vO- 115Lu.U AS A$OvG,

Ixto.U- Ib60C. UALCAtNilTt, VERY LIGHT ORANGE lb VtRY Lihi GRAYs 14

PuRIUITY, INlTEk-KANULAk, MILLI GUU INUkAlICNr

CALL ILUIrt MtIRIX, SPAkRY CALCLIt LEENT, OULCMIT E CniENIT

059 UOLUMllt, lus SPAR, Ct0FAL, FUSSSL ikFAGMENS, bENHONIC

FJRAMINE- kA, ECHI IIU, POrLLL. K ,

CALLAkNil, V RA VRY LIIHI IJRANLt i VERY LLGHT GRAY, 144

POKSII Y INTER6,iANULAR, MULDit, GU INULRATILN,

ALCILU(II1L A APixl SPA~kY LtLCAIE Cr tNi, ODLLMITt CiLtEl,

0 UULUMil t, 10t SPAR, LCDIAL, fEUSSL FPAGMENTS, tCHIIDv,

d6NT HNLL FUkRAMINIFcERA, .LLLLS

,,(.U- 11UU.0 LARLLAENilt vLRY LIGHT URANG lE viRR LIGHT GRAY 14.Al

rJkSiliTY INitKbRANULAR, MDLC I, budUU INLRATIN,

LALLILUllE MAKIX, SvARkY CALLiTc tEMENTs UCLCMIIE Ct~CNl

ou& OULUMIT, 10ot PAKh CORAL, IOESSiL FKAGMchNIS cCHINIUL

OctNIHUNiC uiAMii,ibLEkA, MLLLU3KSD
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llbu.0- i14Z.O

i00.O- 120J.0

120.0- 1210.0

LiD.0- 122iu.

1t20.0- 1230.0

CALCAkEhlIlE tERY LILH GRANGE TU VEkY LIGHT GRAY, J41
PJkOST11, INTERGRANULAks MOLUIC, GUUu INOLRATION,
CALCILUILIE MAtRIX, SPARRY CALC;IE LEMENT, DULUMITE CEMtNT,
U5% UULOM4l1L ID SPAR> CUORAL, FsSIL fRAGMtNIS, ECHINLIL,
BEN1HONIC FOKAINIfERA, MOLLUSv5,

LIMESTUNts VtkY LIGHT CRANGE TO VERY LIGH GRAY, 152
UPOUSiTYs INIEMGRANULAR, MULOLC, GRAtN 1VPEI CALCILUTITE,

bI1GENIC, SKtLtTAL, GnAIN SIZE: MEDIUM, RANGES
MINOULKOt IALLINL TU CUARSE, (,OU INDURAIIUN, CALCILUTITE
MATR SPARRY CALCIIE CEMENW1 DOLOMITE CtMENT, 052
00LUMITEs CS SPANs 6RANULAR, MOLLUSKS, tENTHbNIC
FtRAMINIFE As MILICLIDS1

LIrESTUNE, VERY LIGH URANGE 10 VERY LIGHT GRAY 14%
PUkLSITY, INIERG(ANULARk MULLICs GRAIN IYPEI CALCILLIITEF
8IOGENIL, RSELklhAL GRAiN SIZE: MEDIUM, RANGES
MICROCRYSIALLINE TO COARSE# MOUUEATE INDURATION, CALCiLUTITE
MATRIX SPARRY CALCITE CEMENT, ULOMITE CEMENTs 052
OOLOMITts 052 SPAR, GRANULAR, MULLUSKSs BENIHUNIC
FORAMINIFERAs MILIULIOS,

LIMESTONE, VERY LIGHI URANGE 1J VERY LIGHT GRAY, 13%
PURUSIYs INTERGRANULAk, MOLCIC, GRAIN TYPE= CALCILUTIT s
BILGEhNIi GRAIN SI511 VFRY FINEr RANGE: ~1CRkORYSTALLINE 1C
MEDIUM, MUODEATE INULRAIIUNs CALCILUTIE MAIRIX, SPARRY
CALCITE CEMENIs DOLOMITE CEMENT, 05% DLLOllIEs 054 SPAR, 02#
QUARTZ SANU, MULLUSKS, BENTHCNIC FURAMiNIFERA, MILICLIS,

LIMESTONEs VERY LIGHT URANGE TU vERY LIGHT GRAY, 12%
PUROSITY, INTERGRANULAR, MOLOIC, GRAIN IYPE CLALCILUTITE,
BICGENIC GRAIN SIZE: VERY FINEs RANGE: MICROCRYSTALLINE TO
MEDIUM, MODERATE INDURATION, CALCILUTITE MATRIX, SPARRY
CALCITE CEMENTS DULOMITE CEMENTi 05X CLLOMITE 052O SPAR, C4X
UARTLZ SA~OL MULLLaKS, tIENIHONIC FURAMtNIFLRA, MILIGLIDb,

IRALb PHCSVHaIE

123.U- 124U.00 LIMESIU1Nt, VFY LJbn l URA,Lt 1i 4tky LIGHI GRAY, ICY
PuRUSITY, INltGkDANLAk, rtCLbUiJ, bRAIN TYPEt CALCILLiIt
61UGLNIL, PRAAN ilit= RY rINt . kAN.L MIGCOCkY1ALLIrE
MEOIUM, MGOtRlt INUuRAIIrL s LALCILUII1E MAlklX, SPARR
CALLIlt CtMhtNl GULUfITt L~MtNI, Jt ULLOMITE Ut SPA,

UARIZ SANG, ruLLUSK# otNIHUNIL FLtAPr~IFFERA MI1LLLLC,



00L0MITE

DOLOMr I

CALCI TE

CALCITE
fiLCITE
fALCITE
PMIlPHATE
PHDSPHA E

STLT
6fL1
611

CALCIIE
CRLCfl£

PHOSPIHAE

-50

-100

-150

--200

-250

-300

-350

-400

-450

-500

-550

-600

-650

-700

-750

-800

-850

-900

-950

-1000

-1050

1100

-1150

-1200

-1250

CALCI If

CRLCITE
CALCI TE
CLC I TT
CALL ITT

TAMIAMI
FORMATION

SUWANNEE

LIMESTONE

LOWER

HAWTHORN

CONFINING

ZONE

LOWER
HAWTHORN/

TAMPA
PRODUCING

ZONE

SUWANNEE

AQUIFER

WC2030

CALC IT

CILCI t
CPLC E
CPLC I7I
CRLL I!
CALCI TE
CILCI TECRLCI IC
CALCI IT
CALC IT
CPLC, TE

_. .__ _
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UuTh FLUklOA wMU - LilHU LUG PRINTUL1

w- Z031
COLLIER CU. 1525 R3UE SEC 07AB. 81 Zi 11 N Z5 57 30 w

FUTAL UEF[H- 880 FT. tLV.- 6 FT. SAPPLES- 0- 880 FT.
LUMiLETEO- 61.01.Zb UEPH mwRKED FT.

WILL NAML-

,.LLILR JEtP WELL C20310,SFwMUALVIN WOOSTER DRILLER
REhAWKS-

~URKED bY SIEVE ANUERSONPGUALIIT (6UO0)

HYOURGEOLOGIC UNITS

0.0- 160.0 SURFICIAL ACUlFER SYSIEM
0.0- 80.0 WATER TABLE AbLIFER
8,.0- 160.0 LowER TAMIAPr AwUlFER
b16.U- 430.0 MIU-HAWIHCkN CONFINING LUNE

4'u.O- 50U,0 MIU-HAwIHLR. AUIf ER
)0.0- 6900o LOwtk-mAWTHLkN CONFINING ZONE
690.0- b80.0 LUWt-HAWTHLRN/IA1PA PRODUCING ZUNE

SIRAllGRAPHIC FORMArION -

.0- 90.0 TArIAMI FCRMATION
0.0*- 750.O HAWlHOkN FORMAIiON V

70.0o- 880.O TAMPA LIMESTONE

LI1HOLOGIC LUG
W- 2031 * CULLIER CO. 152Se R30E, SEC 07AB

.0- 10.0 LIMESTONEs WHITE TO GRAYISH BRUWN, 15% POROSITY,
INTERGRANULAR MUOLDICs GRAIN TYPES CALCLUTITE, BIOGENICs
CRYSTALS. GRAIN SIZES MICROCRYS1ALLINE, RANGE:
NICMt CRYSIALLINE T0 COARSEs GUOD INDURAIILON CALCILUTITE
MATPIX, SPARRY CALCITE CEMENT FSSIL FRAGMENTS,

1J.O- 20.0 LIMESIUNE, wHI11 Tu GRAYISH HROWkhs 5% PURCSITY,
INIERGRANLLAks MuLOIC, GRAIN TIEs CALCILLTITIE BJOGtNIC,
(KYSIALai bkAlN 51ZEI MICkCRYSIALLINEs RANGE
MICROCRYSIALLINE Ti CUAKSEs GODUU INUAAIILNs CALCILUTIlE
MAIRIX, SPA-WY CALCITE CtMENT, FOUSIL FRAGMENTS,

<).0- 3.*0 LIMESTONE, wHITE lU GRAYISH BKRkNS 15 PORLSITY,
INIERGKANULARs MOLUICs GRAIN TrPE, CALCILTITLI BIUGENIC,
CRYSTALSs GRAIN 11ZEI MiRUDCRYSTALLINts RANGES
MICRUCRYSIALLINE TU COARSEL GJOU INLUfATI Ns CALCILLTilE
MAFRIA YPAkRY CALCITE CEHENT, FLSSIL FRAGMENTS,

.O.0- 40.0 LIMESIUNEs WHfIE TO (kAYISH BRJIhIN 15 PORUSITY,
INTERGRAhULAR, MULUICs GRAIN ITPES LALCILUI1TE, B8IO7CEIC
CRYSTALS, GRAIN SEitE MICRGUCYSTALLINE, EANGIEI
MICKUCRYSTALLINE TU CUAKSE GUUJL INUb AIILN, CALCILLIITl
MATRIXP sPARRY CALCITL CtMENTU FUSSIL FAGENTS,

THE MIOCENE COARSE CLASTICS, HAWTHORN FORMAf ION AND I AMPA LIMESTONE ARF CONSIDERFD
A PART OF THE HAWTHORN GROUP IN THIS REPOR T
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40 0- 50.0 LiMESTONE, WHITE 10 GRAYISH BKJRhII 15t PDPUS.IY,
INIERGRANULAR MjLuIC, GRAIN lYPE: CALCILLIIET 810GENICs
CRYSTALS, GRAIN 51ZE MLRkGCRYSIALLINE, PANGEI
MICRuCRYSTALLINE 10 CLAtRSks GOJ0 INDURA INs CALCILuTITE
MATWIX. SPARNY CALLITE LttENT, tOSSIL FRAGMENTIS

St.0- Ot).0 LIMi SIONE WHITE TO GRAyISH H BOWN, 12 POPCSITIY
INTERGRANLLARk MULOIC, GRAIN TYPkL CALCILUIIIEs 81UGENIC,
CRYSTALS, GRAIN I t MICRLCSYSIALLINE, RANGES
MICRUCRYSTALLINE IU COARSte MUUERATE ItLRATION, CALCILUTITE
MAIRIX SPARRY CALCITE ChMENT, 022 QUARIL SAND, FOSSIL
FRAGMENTS, MOLLUSKS,

6u.0- 10.0 LliMsTUNhEL vbRY LIGHI GRAY TL rMJDERAIL LIGHI GRAY, 12%
PORUSIIY, INIfkGRANULAR, MOLOlC, GkAIN IYPEt CALCILUTITE,
dICGENICs LYSTALS, GRAIN SIZEc MICROCRYSTALLINE, RANGEI
MICkOCFYSTALLINE 1u LOARSt, MUUkATIE 1lULRATIION CALCiLUIITE
rAIRIX, SPARRY CALCITE CEM Th U3X QUAkFi SAND, FOSSIL
FRAGMENTSs MULLUSKSP FOSSIL POLS~s

70.0- 8b.O LIMESTONE, VERY LIGHT GRAY 10 GRAYISH BROWhr POROSITY,
INTIERGRANULAR MOLDIC, GRAIN TYPE, CALLILUIITEs BIOGENIC,
CRYSALS, GRAIN SIZE' MICRCCRYSTALLltNE RANGES
MICROCRYSTALLINE TO COARSE, PODERATE INDURATION, CALCILUTIIE
MATRIX, SPARRY CALCITE CEMENi~ 02 QUUARTL SANDS FOSSIL
FRAGMENi, MULLUSKS,

dO.0- 90.0 SANDO LIGHT GRAY TO GRAYISH BRJWNY POROSITYs INTERGRANULAR,
POSSIBLY HIGH PERMEABILITY GRAIN 511SZE FINE, RANGES VERY
FINE TO COARsE, SUB-ANGULARs MODERATE INDURAIIUN
CALCILUTITE MATRIX, FOSSIL FRAG ENTS,

O.90- 100.0

1u).0- l1t. U

1LU.O- .12u.O

12.0- 13.0o

SANDs LIGHT GRAY TO GRAYISH BRWNit PORGSITY, INTERGRANULAR,
POSSIBLY HIGH PERMEABILITY* GRAIN SIZES FINEs RANGES VERY
FINE TU CARE.s SUd-ANGULAP, MOUERAIE INOUPAtION,
CALcILuiITE MAIRIX9  FOSIL FPAGrtN1IS

SANG LIGHI GRAY IT GRAYISH BRJWh, PUWLSILYs INITERGANLLAh,
IUSSi6LY hi6h WtRiEABILIIY, GkAIN 511L FNlE. RANGEt VEw.
FINk lu COARSE, SUd-ANGULAN MUDERAFE. INU LkATIGNi
CALCILUIIlt MAIRIX, FOSSIL FRAlMeNil dENhlOGUlC
FUJRAMINIFL kAs

SANG, LIbHl b IAY l GRAII-)h 6PRJiI, PUkCSIlIY INIERGRANULAR
VJSSIdLY IGbH PLYRMLAdILIIYp GRAIN SIZE.t FIbEi RA E VEl'r
FINE 10 CLAR3r., SLR -ANbLAk MOL'ERAlt INULRAIOUNp
CALCILUIjTE MATRIX. 05i LALCILUTAILP FOSSIL FRAGnENTS,
BENIHUNIC tUkAMINIFERA, lnLLL>KS,

,ANOs LIGI bRAY T0 GRAYISH KJ whN PukCOITY, INIERGRANLLAP
PULhSILY H16H PLRMtAbiL11Ys GRAIN Silts FINEL RANGEt vEkr
FINE Ti LuARSLs Ub-ANGULtF. f.JLERaIP INhU AIIlNs
CALCILUFIIl hikCx, J7: C.ALCILLJIile F LSS1L FRAGMLKIS
nMiLLU SKs
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130.0- 140.0 SANDs LIGHT GRAY TU GRAYIS1 BRUWh, PORCSITY, INTER6RANULARP
POSSIBLY HIGH PEkMEAILIIY, GRAIN SIZLE FINE, RANGES VERY
FINE 10 CUARSE, SUB-ANGULAR, MODERATE INGURATION,
CALCILUTITE MATRIX, 10% CALCILUTITEs FOSSIL FRAGMENIS,
MOLLUSKS;

140.0- 150.0 SAND, LIGHT GPAY 10 GRAYISH 8ROWN, PORCSITY, INTERGRANULAR,
POASIBLY HIGH PERMLABILLIY, GRAIN SIZES FINE, RANGES VERY
FINE Tf CUARSts SUB-ANGULAR, MUUERAIE INDURAIION,
CALCILUTITE MATRIX, lOX CALCILUTIITt FCSSIL FRAGMENTS,
MOLLUSKS,

150.0- 160.0 SANDs LIGHT GRAY 10 GRAYISH BOkhN, PURCSITY, INTERGRANULARP
POSSIBLY HIGH PERMEABILITY, GRAIN SIZEt FINE, RANGES VERY
FINE TU CGARak, SUB-ANGULAR, MODERATE INDURATION,
CALCILUIITE MATRIX, 121 CALCILUTiTEP FCSSIL FRAGMENTS,
MULLUSKS3

SAMPLE LU AINS A LT MOPRE SHELL FRAGS

160.0- 110.0

170.0- 180.0

180.0- 190.0

190Q,- 200z.0

SANDSTONE, LIGHT GRAY TO bRAYISH BROWN, POROSITY,
INIERGRANULAR, LOW PERMEABILITf GRAIN SIZEI FINE, RANGES
VERY FINE TO COARSE, SUB-ANGULAR, POUR INDURATION,
CALCILUTITE MATRIX, CLAY MATRIX, 25X CALCILUTITEP 10% CLAY,
FOSSIL FRA6MENTS,

DOLO-SILT, LIGHT OLIVE GRAY TO VLRY LIGHT GRAYI POROSITY,
INTERGRANULAR, LOW PERMEABILITY, POUR INDURATION,
CALCILUTITE MAIRIX, DOLOMITE CEMENT* CLAY MATRIX, 25%
CALCILUTITE, 104 CLAY, 032 QLARTI SANLI FCSSIL FRAGPENTS,
MOLLUSKS,

0OLO-SILT, LIGHT OLIVE GRAY TO VERY LIGHT GRAY, POROSITY,
INTERGRANLLAR, LOW PERMEABILITY, POUR INUURATICN,
CALCILUTITE MATRIX, UOLOMITE CEMENIs CLAY MATRIX, 25X
CALCILUTITE 10~ CLAY, 032 QUARTZ SAND, FOSSIL FRAGMENTS,
MOLLUSKS,

DOLO-SILI LIGHT OLIVE GRAY-TO VERY LIGHT GRAY, PORCSITIY
INTERGRAMULAR, LOW PERMEABILITY, POOR INDURATION,
CALCILUTITE MATRLX, DOLOMITE CEMENIT CLAY MATRIX, 254
CALCILlUTIIE 101 CLAY, 032 QUAR1I SAND, FOSSIL FRAGMENTSP
MOLLUSKS,

200.0- 210. UOLU-SILr, LIGHT OLIVE GRAY TO VERY LIGHT GRAY, POROSITY,
INIERGRANULARs LOW PERMEABILITY, POOR IN&URATICN,
CALCILUTITE MATRIXP DOLOMITE cEMENT, CLAY MATrIX 25%
CALCILUTITEs 10i CLAY., 03% QUARTZ SAND, FOSSIL FRAGMENTS,
MOLLUSKS,

1-63
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210.0- 2O.0 OULU-SILT, LIGHT OLIVE GRAY 10 VERY LIGHT GRAY, POROSITy
N1NERGRANULAr Luk PERMEABILITI PUOR INlURATION,
LALCILUIIIE MATKIXP OULUMTE CEEtNTs CLAY MATRIX, 25%
CALCILUTITE, lZ4 CLAY, OJ QUART1L SAND. FOSSIL FRAGMENIs,
MOLLUSKS,

220.0- 230.0 UGDLO-SILl, LIGHT OLIVE GRAY 10 VERY LIGHT GRAY, PoROSfIj ,
INTERGRANULAR, LOW PERMEABILIY, PUOR INtURATIION
CALCILUTITE MATRIX, UOLULMiE CEMENT, CLAY MATRIX, 25%
CALCILUTITE, 10X CLAYS 03% QUARIZ SAND, FOSSIL FRAGMENTS,
MULLUSKS,

430.0- c4(.O DOLO-SILI, LIGHT CLIVE GRAY TO10 VERY LIGHT GRAY, PCROSily,
INTERGRAhULAk, LOW PtRMEABIL1,s POUR ihDURATION,
CALCILUTIIE MAIRIXs UCLUOIIt CEMENlT CLAY PATR.X, 25
CALCILUTITEl liX CLAYI C34 QUARI SANUD, FOSSIL FRAGPENTS,
MULLUSK S

240.0- 25L,0 DULO-CILi LIGHI OLIVE GRAY TO VERY LIGHT GRAY, PURCSITf,
INTERGRANLLARI LOW PERMEABiLITY PUUR INURATION,
CALCILUlITE MATRIX, DOLOMJIE CEMENT. CLAY MATRIX. 25X
CALCILUTITE, 104 CLAY, 05% QUARTZ SAND, 054 PHOSPHATIC SAND,
FOSSIL FRAGMENTS, MOLLUSKS, EENIHONIC FLRAMINIFERA,

OCCURANCE OF PHUSVPATIC GRANULES AND
QUARIL PEBBLES

250,0- 260.0

2b0.0- 270.0

20.0- cbU.0

,j.U- 29'.0

'Vu.0- i000.

SAND, LIGHi OLIVE GRAY 10 VERY LIGHT GRAY, PUROSITYe
INTERGRANbtLAK UNCONSOLIDA1IEO CALCILUTITE MATRIX, oOLOMITE
CEMENT, 20 CALCILUTITE, 10X OOLOMITE 10% PHOSPhATIC
GRAVELS O~X PHUSPHATIC SAND, FOSSIL FRAGMENTSP

DOLO-SILT LIGHT OLIVE GRAY 10 VERY LIGHT GRAY, POROSITY,
INtERGRANULAR, LUW PERMEABILIiY, PUOR INDURATION,
CALCILUTITL MAIRIX, UJLUMIIE CrPLNT, CLAY MATRIX, 15f
CALCLLUil t 15 .ULUMllEs G5t PHuSPHAliC Ah4U, J13
PHUSPHAIIC bRAVELs FUa.IL fRAGuEtT5,

DOLL-SILI, LIGHT OLIvt GkA - 10 VERY LIUIT GAlb, PUKLS LIY,
INIERGkANLLAR, LUw EtkrcABILifYf POJR iNOD HATICN
CALCILUILE MATWkIX UULUIT tMENTs, CLAY MAlMIK, iSX
LALCILUIlE s S5 DULGMTE_, us5. PhOSPHATIL SANC, '331 QARTI
SANUD FUa3jL FAGMEN[I$

UGLL-Lis LLGhti OLIvt bkA 1T VLRY LICHI GRAY, PURUSIIY
INIkGKANULARs LUw PtERMitdLITYs POUR INULRATION,
CALCILUilIL MATRIX, GuLtDVllt CELNs CLAY MAiRIXP 154
LALLILuiIIt, 201 LcuLLIIlI

DULL-SILls LIGH1 ULIvt GRAY 1T vERk LIGhl GRAY, PLkGslly,
INIERGkANLAKR LUO PRMkEAbIlfIY, PU0K aNLuRAl UN,
CALCILUIIlt MATRIXs D00LUMilt EMENI, CLAY MATRIX, 1 Ct
CALLILUIIlE, 20% UULuMITL, Ot PHOSPHATIC SAM0, PLANILrNic
tURAMINFLRA, tbENThLLIL FLF A1IviF ERA
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300.U- 310.0 0LO-SILT, LIGHT OLIVN GRAYs POROSITY, INIERGRANULARP LOiPERMEABILIIY, POOR INDURAILNP, CALCILUT1TE MATRiXs DULOhIlE
CEMENTs CLAY MATRIxs 102 CALCILUTITEs 20 UOULOMITEs 022PHOSPHATIC SANDs FLANKTJNIC FURAMINIFERAs BENTHONICFURAMINIFEFAs

310.0- 320.0 DOLO-SILTs LIGHT OLIVE GRAY, P3SITs INTERGRANULAp, LOWPERMEABILIYs PUOR INDURAIION, CALCILUTIlE MATRIX, OOLOMIIECEMENT, CLY MATRIxs 10% CALCILUlTITE 20% DOULMITEs OZPHCSPHAl"C SANOs PLANKTONIC FJRAINIFERAs BENTHONICFLlAMlNIFERA

320.0- 33C. OUL0-SILTs LIGHT OLIVE GRAl PUROSIT(s INTERGRANULAR, LCwPERtEABLITY, POOR INDURATIUNs CALCILLUITE MATRIX, COLOrTECt.thl, CLAY MATkrxp 10% LALCILUTITE, 25x DOLCMITE, 02%PHOSPHAIlC SANO, FU SIL FRAGME-Ta BENIHUNIC FORAMINIFEkA,

330.0- 340.0 DULU-SILTs LiGHT ULIVE GRAY, PuRuSITY, INTERGRANULAR, LEOPERMEABILITY, POOR INDURATICho CALLILUIITE MATRIX DOLCOMITEGtMENT, CLAY MATIIX, 19 CALCILUIIlE, 2X DULGMiTEN 02PHOSPHArIC SAND, FOSSIL FRAGMENTS, BENTHUNIC FQRAMINIFERA,

340.0- 350.0 UDLO-SILT, LIGHT OLIVE GRAYs PJkuSITs INIERGRANULAP LOWPERMEABILITY, POOR INDURATION, CALCILUTITE MATRIX, UOLOMIIECtEiNT CLAY MATRIX, lo CALCILUIITEs 25% DOLOMITEs 024PHOSPHAlIC SANDs PLANKTONIC FURAMINIFERA, FOSSIL FRAGMENTS,BENIHONIC FORAMINIFEs,

350.C- 360.0 COLO-SILTS LIGHT CLIVE GRAY, POROSITry, INTERGRANULARs LOwPERMEABILITY, POUR INDURA'IlONs CALCILU11TE MATRIXs DOLOMITECftENTs CLAY MATRIX, 10& CALCILUTITE, 25% DOLOMITES, 02PHOSPHATIC SAND, 034 UUARTZ SANDs FOSSIL FRAGMENTS,

360.0- 370.0 DOLO-S1LI, LIGHT OLIVE GRAYs POROSITY, INTERGRANULARs LOWPERMEABILITYs POOR INDURATINs CALCILUTITE MATRIX, DOLOMITECEMENTs CLAY MATRIX, 10i CALCILUiiEs 25 UDOLOMITEs 02OPHOSPHATIC SANOD 032 QUARTZ SAND, FOSSIL FRAGMENTS,MOLLUSKS,

370.0- 380.0 UOLO-SILTS LIGHI OLIVE GRAV PURUSITY, INTERGRANULAR, LOWPERMEABILITY, POOR INDURATION, CALCILUTITE MATRIX, DOLOMITECEMENT, CLAY MATRIXs 103 CALCILUTITES 25% DOLOMITEs 032PHOSPHATIC SANDS 032 QUARTZ SANDs FOSSIL FRAGMENTS,MOLLUSKS,

3t0.0- 39u.0 UJL-SILTL LIGHT OLIVE ,RAP1 PUUSlIYls INIiRGRANLLAP, LOWPENMEABSLITY PUUR INLUAlijCN LALCILUTITE MATRIx, DULCMITlCEMENT, t LAY MAIkIXs 104 LALCILU111ts 25 DULC~ITE, 054PHOSPHAIIC SANG, 03. WUUAkla SAND FOSSIL FRAGFENTS,MJLLUSK S
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300.0- 400.0 0ULG-SILT, LIGHT OLIVE GRAY, PJRUSITY, INTERGRANULAR, LOW
PeRMEABILII, PGCR INULRAliUNs CALCILlIlE MATRIX OULOMITE
GEPENT, LLAY MATRIXt 104 LALILUIITE, 25X OULOMITE. 061
PHOSPHAIIC SAN, 0Z QUARTi SAND, FDOSSL FRAGMENTS,
MULLUSKS,

I*O.0- 410.0 DOLL-S1LIs LIGHT ULIvE GRAY 10 VERY LIGHT GRAY, PUROSIIY,
INILRGRANULAR, Lu PERMEABILITYs POUR INDURATIONs
CALCILULIIE MATRIX, DOLOMITE CEMENTs 12% CALCILUTITE, iO4
DULOMIIES G3Z QUARTZ SAND, 051 PHUSPHAIIC SANDL FOSSIL
FRAGMENTS, MULLUSKS; BENTHONIC FURAMINIFERA,

410.0- 420.0 DOLO-SILT, LIebH ULIVE GRAY TU VERY LIGHT GRAY, POROSITY,
INIERGRA bLAR, LOW PERMEABILI1Y, POOR INUURATION,
CALCILUIItE MATRIX, OLOMIlE CEhENs 072 LIMESTONEs 2Z0
UULLMITE, 34C QLARTL SANUI FCSSIL FRAGIENIS, MOLLUSVS,

420.0- 430.0 AS ABOVE,

430,0- 440,0

4400- 450.0

LIMESTONE, wH11E TU LIGHI GRAY, POROSITY INITERGRANLLAR,
MOLDIC, GRAIN TYPES CALCItUTITe BIOGhlCS CRYSTALS, GRAIN
SIZES VERY FINEs RANGEk MICROCRY51ALLIhE TO COARSE, MODERATE
INOURATIONs CALCILUTIIE MATRIX, SPARRY CALCITE CEMENT, 072
PHOSPHATIL SAND, 032 QUARTi SANO, FUSSIL FRAGMENTS,
MuLLUSKS, CURAL,

LLMESTONES WHITE TO LIGHT GRAY, POROSITY, INTERGRANULAR,
MOLDICs GRAIN TYPE' CALCILUIITEs BIOGENIL CRYSTALS, GRAIN
SIlZt VERY FINE, RANGES MICROCRISTALLINE iO COARSE, MOUENATL
INDURATION, CALCILUTITE MATRIX, SPARRY CALCITE CEENT, 05%
PHOSPHAILL SANDS 022 QUARTZ SAND, FOSSIL FRAGMENTS, CGRAL,

450,0- 460.0 LIMESTONEs WHITE TO LIGHT GRAY, POROSITY, INTERGRANULAks
MOLDIC, GRAIN TYPES CALCILUTITEs BIOGENIC, CRYSTALS, GRAIN
SIZEL LERY FINLP RANGEt MICRCCRYSIALLINE IC COARSE, MOUEPAIF
Ir'URAICLr CALLLUIbi[L PAIRRIX, SPARRY CALCITE CErEN , 032
PHOSPMAlic SArNU Ot£ QUARTL 4SA41) FUSIL FRAGMENTS, CORAL,

*t).0- 4(0.0 LIMeSTGNE, WHIlE t0 LiuHT GRkAY, LRU4IIY, IN1ERGRANLA,
MOLUIC, PbAIN (IYt: CALCILLTITL, BIuANiC. CRYSTALS,
MUbtRAIt ibLLkAIILlur CALCILUTlIT MAlkiX) SPARRY CALCITE
CtEMENT, 02 PHuSPHATCIC SAN, 0214 QUAli SAND FOSSIL
FRAGMENIS, LiPAL,

70U.0- 4Ut.0 LIMESION, WHHIt TO L163HI GRAY PCkRSiIY, IN1ERGRANLLAK,
MOLDIC, GRAIN TYIE: CALCILUIIE BIUGCEIL, CktYSALS,
MUCEkATE iFNUkAlilUN CALCILUIItL MATRIX, $PARY CALLiIE
CtMENIs 02Z POinJSPHA IC SAhb, ct *LAR Ii SAkU, FuSSIL
FKACMENIp
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4 0.0- 490.0 LIMkblUNEs WHilE TO LIGHT GRAY, FORUSITY INTERGRANULAR,
MLDLICs GRAIN TYPESI ALCILLTITct BIUGENICs CRYSTALSs
MUUERATk IlDURATION# CALLILUTIIE PATR1X, SPARRY CALCITE
LEtNIt OX PnUSPHATIC SANLs tit QUAZ11 SANDO FOSSL..
FRAGMEN ITS

90.O- 50U. LIMESIUHEs wHITE TU LIGHT GRAY. PORUSIITY INTERGRANbLAR,
MUL~Cp GRAIN TYPEt CALLiLLIIts BUbthlICs CkYSTALS,
MUCERATL INUURATIONi CALCLUIITE MAIRI)s SPARRY CALLTrE
LEMENT, 012 PHOSPHATICL ANs 24 QUARTZ SAND, FOSSIL
FRAGMENTS,

5,L.U- 510.0

510.0- 520.0

520.0- 530.0

i.U- 540.0

]4.U- 55C.0

LiLE51TNE, *HITE TU LIGHI (RAY, POROSITY, INTERGRANLLAkF
MULDILs GRAIN TYPEL CALCLUlites BIOGENILk CRYSTALSs
MOLERATE INLURATION, CALLILUIlrt MATRIX, SPARRY CALCITE
CErENT, 032 PHOSPHATIC SAN[, UZ QUARTZ SANDs FOSIL
FRAGMENTS,

LLMESTONEs WHITE TO LIlHI GRAY POROSIYs INIERGRANULARP
MOLDITL GRAIN TYPE: CALCILUIftsC BLOGENICL CRYSTALSs
MUDERATE INDURATIONs CALLILUTIFE MATRIX, SPARkY CALCITE
CEMENTs 03X PHOSPHATIC SAND, OZ QUARTZ SAND, FOSSIL
FRAGMENTSs MOLLUSKSs

LIMESTONEN WHITE TO LIGHI GRAY POROSITY, INIER6RANULAR,
MOLDIC GRAIN TYPE: CALCILL ITt, BIOGENICP CRYSTALS,
MJURATE INUUPATIUN, CALCILLTiTE MAIRIX, SPARRY CALCITE
CEMENIs 0U3. -IHuSPHATIC SI dLts 1 iUAR1L SAND FbSSIL
FRAGMNITS,

LIMLSIONL, WHitE TO LiGHI1 GRAts PURkSITY INIERGRANOLAPh
MOUL, Gr 4t 1IFt: CALCIALUTATI dI8IGthlC MCUERATE
INURATILGN LALCILUTITI MAlkRIX CLAY PATRIX; CB6
LALLILUI111s C44 'HbSPHAIIL SAIbs, BU51 CLAr CU1 QLAP/ SANhC
FOSSIL FAtMEhis), MOLLUYKS

LlILSIUNEs kHilt 1 LIbHT k ri, UkUSIYS1 INIERGRANULAw,
MULbIL, GRAIN ITrPL CAL.iLLTIc, 81IUGENICs MEbEkAlE
INULRATIINs CALCiLlIfTE MAIRIX, CLAY rAlkIx, cte
CALCILUTITE, L04 PHUjPHAIIL SAN5b C54 CLAY, U02 QUAklZ >ANuh
FOSSIL FkAbNEN15i MLLLLbKZ,

5%.0O- 560.0 Ln&lIUNt, HlITE TO LIGHT bRAY, PURJkIIW t INItRlRANLLAr, L(,-
PtkiEAdILITY, GRAIN IYPEt CALCILUTITIEw FOR INLLRATILN,
LALCILUTITE MATklXs CLAY MAikixE 1,4 LALCILUIIIE 042
PIUSPHAIIC SAND Obt CLAY, 0U24 UARIL SANU, FOSSIL
FRAGMENTS,

5600,- 570.0 CALCARENITE, WHIIL TO LIGHI GRAY, PORUSITY, INI RGRANULA s
LJk PtkMRtABLITY, POUR IhbbRAfi1,s CALCILtlJIE rATRiX, CLAY
MATRIX# 15% CALCILUIItc, 034 P'HSPHATIL SANO Ott CLAY,
FOSSIL FRAG-tNTS,
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270.0- 580. CALCARENIIE, wHITE TU vERY LIGI GRAY, POROSITYs
IN1ERNkANULARs LlW PEkMEABILIIY, PuOR INOURATICNs
LALLILUIIIt MARIX, LAT MATiklx 15Z CALCILLIUTE 03t
PHOSPHATIL sANO Obt LLAY, FCSjIL FRAGPENITS

580.0- 59G.0 CALCARENI1E, WHilE TO VLRV LIGT GRAY, PGRUSIIY,
INERG6RANLLMR, LOW PERMEABILITY, POOR INUURAIIN,
LALLILUIIIt, MAIRIx, .LAY rAIRLS 15 CLALCILUIlIEs 03T
PHOSPHAIIC SANOs 06 CLAY, FOSSIL FRAGVENTS, MCLLUSKS,

590.0- 60u.O

600*O- 610.0

610.0- 620.0

tdJ.O- 63C.0

es0.0O 64U.O

oaJ.0- t5U.0

rz").0- 66'.0

LIMESTONE, WHITE TO VERY LIGH GRAYS PCROSITYw
INTERGRANULAR, HULDILs GRAIN FYPEt CALCILUIITE, BIGGENIC,
MUOERATE IlDURATILNs CALCLUllI MATRIX, CLAY MATRIX, 05
CALCILUTIII, 034 CLAY, 02 PHOSPHATIL SAND, FOSSIL
FRAGMENTS, MULLUSKS, COFAL,

LIMESTONE, WHITE TO VLRf LIGHT GPAY, PROUSITY,
INIERGRAhNLAR, LOW PERMEABILITY, GRAIN TYPEs CALCILUTITE,
106ENIC, PDUR INUURATIUNs CALCILUTITE MATRIX, CLAY MATRIX,

DULOMIlt CEMENTS 124 CALCILUTITE, 05% CLAY, 05X DOLOMITE,
026 PHOSPHATIC SAND, FOSSIL FRAGMENTS,

LIMESTONE WHITE 10T RAYISh BROWN, POROSITY, INTERGRANULAR,
LUW PERMEABILITY, GRAIN TYPEs CALCILUTITE, POOR INCURATIUN,
CALCILUTITE MATRIXs CLAY MATRIXs UOLOKITE CEMENT, 082
CALCILUTI1E, 202 DoLOMITE, 05% CLAY, 02% PHOSPHATIC SAND

LULUMITE, HITL 1i GRAYISH bRUwrN FRURSIY INIERGkANULAb~
LOW PERMEAEILI1TY PLCR IhOLRAIIUN, CALCILLIIIE MAIRiX,
0JLUMIlE LOMENT CLAY MAIIX, IC1 CALCILLIlIEs 024

PHISPHATiL SANU

oULHMIIE, WHlt 1 GRAYISh dRUWNs PUPOSITYs INTtRGRANULAR
LJW PERMEABILIIY POOR INDURATION, CALCILbUlIE MATRIX,
UULUMITE CEMENT, CLAY MATIX, Ltt CALCILlUTITE 027
PHOSPHATIC SAND,

OJLOUMI1k wHilt IL GRAYISH uRJNsw PURKUSIY INTtRRANLLA6,
LOW PERMEAbILIlYs PLORP INURATIU, CALLILUTIIE MATRiX,
UtLUMITE LEMEhl, CLAr rsAIHIX, ICX LALCILUlIiE~ 03X
PHCSPHATLC >AFU,

LIMtS1UNLs wi-lit |1 VERY LIbiTI GPAYr P-I CSIY,
INTLRbRANLLAR, LUO PERMEABILIIt, iRAI IYPEI CALCiLL1iITE
PU~P JNUCkhlTi, LALLLLUI1lE MiklX, LLLDMITE LcMtNT, CL Y
MAIRIXs It: LALCILUIITEI 107 UJLUMlIt, 05) CLAY, O .
PHLSPHAIIL SA rCSSIL FRnGtt~~i

bbe.O- 610.0 LIMEalONE, WHITE 1T VLRY LIGHT1 -RA , PFC)iaJri
i TLRkANULAM, LuW PERMLAdLIfIt, N* I1 ITYPE CALCILUTilE,
PULk INUUATILit LALCILUTiIE 141. 1X, ULLU1ITE CtMENT, CLAY
MAIRiAs 15A LALCILUII , 1t uOJLLUilEs 05 CLAY, C-c
PAiD PhAH IL AN .L FuagI L Fk ,1'E I~,l



L11,ILUbC LUb
w- L031 . COLLIER (O. 155, k30E, SEC L7A3

b10.0- b8B,.

btO.0- 69U.0

690.0- 100.0 U

7 30,0- 710.0

liO.0- 72(0.0

12.0- 730.0

130.0- 14C.0

74.U- 750.0

>7.j0- 16 .0l

LIMESTONt,S WHiE o1 vbk1 LIGF1 GHAY, PUROSITY,
INIERGkRAhLAR, Lbw PtKRMABILIrI, GRAIN TYPE: CALCILUTITE,
PuOR INOLRATILN LALCLUlIIlE MATIIXs, LLOMITE CEMENT, CLAY
MATRIX, 15X ALCILUTIles 104 ULUMI1Ls C3 CLAY, 051
PHOSPHATIC SANOS FUSSIL FRAGrENIS, MULLUSKSp

LlMESTUNE, hlfr 1ul VFY LIGFI CAY, PCROSITv,
INIERGRAhULAR MULUIL GRAIN TrPt; CALCILUIIIEp blOGENIC,
MUDERAfE INUURATIUNp CALCILUliIt MATRIX, DULCMITE CEMENT,
0t CALCLLTIlk, Ot DULOMITE, 04% PHOSPHAIIL SAND, FOSSIL
FRAGMENTS,

LIMESGONE, WCld11 TU VEkY LIGHT GRAy, FkUSIIYV
INTER6kANULAk MuLUIC GRAIN (TY:I CALCILLTII.E BIUOGENIL
MUUELATE INLRAIUr CALCILUTI1E MATRI), SPARRY CALCIJE
CEMENT, 05 tALCILUIII 02X P-IUSPHAIJC SANO, FDSSIL
FRA6GMENIS MOLLUSKS,

LIFESJNEs WHITE 10 VERY LIGI GRAY, PLRGSIt,
INIERGRANULARM MOLDICs GRAIN TYPti CALtCILIIIEs B8IOENICo
MO LRATE INDUATIONs LALCILUIITE MATRIY, SPARRY CALCITE
CEMENTS Ob% CALCILUIlTE, FOSSIL FRAGMENIS, BENTHONIC
FORAMINIFEtAs

LIMESIONEs WIHITE TU VERY LIGIT GRAYs ICROSITYe
INTEMGRANULAAs MULDICs GRAIN FYPE CALLILLTITc 8IOGENICs
HUDERATE INDURATIONs CALCILUIIIE MATRkIXs SPARRY CALCITE
CEMENTs 072 cALCILUTITtk FOSSIL FRAGMEN7S

LIMESTONE WHITE TO VERY LIGHT GRAY, FPCRSITYs
INTERGRANULARs MOLDIC. GRAIN TYPE: CALCILUTITk, BIOGENICs
MROERATE INDURATION, CALCILUTITE MATRIXl SPARRY CALCITE
CEPENTs 07% CALCILUTITEP FCSSIL FRAGMENTSS

LIMESTONEs kHITE TO VERY LIGI GRAYS PCRCSITYs
INTERGRANLAR, MOLDIC, bRAIN TYPE: CALCILUIITc, BIOGENIC,
MOLERATE INLURAIuNS CLALCILUIIE MATRIX, SPARRY CALCI1t
CtMENT, 07% CALCILUTLIlE FLSSIL FRAGMENTS;

OLCUkANCE OF MIuGYFSINA. LAST 6b FEET.

CALCARENl, whlIlt I0 VEkY LI GTr GRAY, PCRUSITY,
lNilRGRANULAR LUw PERMEAbJLIIY, PLUR INfDRAIICN
CALC1LLuIIL rATRIX, UGLO IEl CYLENl, CLAY MAIP1x, FOSIL
FRA6MtNT p brILtuA. BEhIdCNIC FAUAMINIFtERA

CALLARtNlEt, WHIlE TU VtkY LIb!l1 ,RkAY, PUkLj31l(
INltKGRANULAks Lu PERMtABILITs POOUk NURAIA±NC
CALCILL111t MAIRlXs OULUlIIE CotNsi CLAY MATbiX, FCS,1L
FRAGMENIS, bkYljLAS



LIIHLLOGIL LUG
w- J031 * COLLItR LU. I522> R30E .EL UIAi

b0.0- 770.0 LALCAPENIIE HINIE 10 VERY Ll'rTl GRAY, PCRCSITY,
INTERGRANLLAkr LUW PERMEABILITY PGOR INCLRATICN,
CALCILUIITE MAIkTIX UULULIIE CthNTs LLAY hMAPIX, 02X
VHUSPHATIL 5ANu EUSSIL FRAGMEN tskYCZOA,

1710.0- I7U.O DOLO-SILl, LIGHT OLIVE GRAY 10 LIGHT GRAY, PCROSITY,
INTERGRANULAR, LOW PERMEABIL1TY, POUR INUURATIONP
CALCILUIITE MAiRIX DOCLUPIIL CEtkNl, LLAY MAlIRIKX 10
CALCILUTITE, 204 OOLGOITE, 04L PHUSPHATIC SAND, FOSSIL
FRAGMENiS*

780.0- 190.0 DULO-SILT, LIGHT CLIVE GRAY 10 LIGHT GRAY, POROSItY,
INTERGRANLLAR, LUW PERMEABILIIY* PUOR INDURatIION
CALCILUTITE MATkIX, DULOIlE CEMENTs CLAY MAIRIX, 10%
CALCILUTIIL, 20A DULOM1TE, 044 PHOSPHATIC SAND, FOSSIL
FRAGMENTS,

790.0- 800.0 NO SA1PLEs

600.0- 810.0 NO SAMPLEt

d10.0- 820.0 NO SAMPLE.

d 00- 830.0 NO SAMPLE,

CAVI1Y CNE, PUOR CollING RETURN, HARC DRILL.

930.0- 840.0 LIMES10NE wHITE TU vLRY LIGhT GRAY, PORGSITY,
INTERGRANLLAR, NOLUIL, GRAIN [tPEL CALCILLTIIEt BIOGENIC,
CRYSTALS, GRAIN SILE$ MILRiCRYSTALLINE, RANGE:
MICRUCRYSIALLINE 10 COARSE, MODERATE INDURATGN, CALCILUTITE
MATRIX SPARRY CALCITE CEMENTe 06U SPARP FOSSIL FRAGMENIS,

840*0- 850.0 LIMESTONE WHITE TU VERY LIGHT GRAY, POROSITY,
INTERGRANULAN, MLulc, GRAIN TIPEL CALCILUI1E BIOGENiC,
CRYSTAL, GRkAIN SIZE' PICRL LkYIALLIN E &ANkE:
rICkOLRYSTALLINE TL LujkS, FOOIJULATE tU3UkA1ILN, CALCILUIIL
MAFIX, SPARRt LALLIlk CLEr0I, FLSSiL FRAGMENTS, 9EfTHONIL
FUR#-MINIFEkA,

*:J.O- B60.0 LlIESTUht WHillt I VtkY LiJbHI KAYs FLLRLSIT,
ITEIRGKANULAR M UJLuiL, GAiN TYPett ALLILLTIIE bIOGENiCr
CRY1TALa, GkAiN SILLt MiLkLbrrlALLIhE,> kANGLI
MICROCRYSTALLINt lu tCARSE, hUtkAlI ibbUkAlTINP CALCLlitl
MATPIX, SPAKKY CALLIiTt I EEhl FOSSIL FRAGMENS,

d60.0- 8a7i. LlMtSTUNt HITL 16 VehY LiFO[ -F AYt PLO3Y11,
±NItRRANLLAkR MOLUir RkAIN TyP LALtILULlit, 610ENIL,
LR SIAL~, GRAIN SILL: hILkUCkY(IALLINhts RAN6E:
MICkbLKYSTALLINE 10 CuAkSEs tOJLkA1E ItLkRATlILtn, CLCILUIlt
rAAlIx, SkAkKY iALilIt Ctr NT. rUSSIL CAGMEbNStl



LLITOLGLbI LOG
w- 2U31 * LULLIER U. 125 R30, &EC L7AB

870.0- 880.0 LIPESTUNE, wHITE Tu VERY LIGHI GkAIY PCRGSITY,INTE&GHANLLAR. nOLDIC, GRAIN fiPE: CALCILUTITj, MOGENic,CRYSTALS, GRAlh SIZE. MICRLCRYIALLINE, PANGE*
MI UCkYSIALLINE TG COARSEP MUOERATE INOURA1ICNp CALCILUrIr,MATRiX, SPAkRY L*LCJTE CEMEqtl FOSSIL FRAGMrENr,

LARGE CAV fljS LAST 50 FFI,



CALCITE
CRLCITE
CALCII£
CLAY
CLAT
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
PMOSPKA IE
PHOSPHATE
CALCITE
CRLCITE
CALCITE
CALCITE
CALCITE
CARLCITE
CALCITE
CALCITE
CALCITE
CALCITE
CALCITE
CRLCITE
CALCITE
CALCI TE

CALCITE
CALCITE
CALCITE

CALC!TE
CALCITE
CALCITE
CRLCITE
CALCITE

CRLCITE

CRLCITE
CALCITE

SURFICIAL

AQUIFER

SYSTEM

HAWTHORN

CONFINING

ZONES

LOWER

HAWTHORN

CONFINING

ZONE

LOWER

HAWTHORN/

TAMPA

PHODUCING

ZONE

WC2031

------ - ---- ------- --- - ------ ---- - - - ---



SUUIH tLukiCA wML - Lilfh6 Li, IRINICj1

,- e03C
CLLLiE CO, 1ib> kRlE SEL 23CA [b 17 C( N 81 35 35 a101AL UtFIH- 35e FI. ELEV.- 5S FT. 18 SAMPLLS- 0- 352 Fl.

CUMPLEIEU- 8b.iC.IU UEPlH UFKED 452 FT.

UlirH GEJPHYSICAL LUGS AVAILAiLt -

NtU IkUN
tLE CTRIC

wcLL NAME-
JAtlI jlGAc kEALTY TRuSCuiNLuj CukLrJLSiN HODGES (DRILLER)
tKEARKS-
vuc.JCRIEIU A0O CUDEO0 Bt MIK KNAPP (NUv.19 )pJUALIIY EXCELLENT

HrL6;,GELLuGIC UNITS

U.- 18ia. SURFICIAL A.UIFhE SYSTEM
U.0- 35. U wTER TABLE AULIFER

45.0- bb.9 TAIIAM COfINING BDOS
6b.0- 18e.v LOwtR IAMlIAMI AtUIFER

182.0- 197.Q UPPkR HAwTHURN CONFINING LONE
.97.0- c12.0 SANKSTUNE A(UiFER
i±.O0- 352.u MI0-HAW[HORN AQUIFER

STRATIGRAPHIC FORMATIuNS -

*U- 15.U UNUIFFERENTIATEO SANUs CLAY AID SHELLS
15.0- 152.U TAMIAMI FURMATIUN

15t*0- 182.0 MIU,ENE LUARSL CLASTICS
182.0- 35i.0 HAwlHORN FORkATIUN *

LIIHULtGIC LUG
w- 203ZC, CULLIER CU. 1485, k2lE, SEC 23CA

*0- ,.O 5ANO, GRAYIS H kUANt 4t t kFkuSITYs INIERGRANULARs GRAIN
SLZE NEUILM, RANGES VERY FINE TO COARSE, SUB-ANGULAR,
ROUNlDEi MLOILM SPHERICITYs UNCUNOULLOIA1ED Ci CALCLILUITF.
MULLUSKSP

5.0- 1ul. SANUO UARK YELLOMISH URANGE, 30t POROSITY, INIERGPANULARp
KRAIN SIZE MEUIUM, RANGES VERY FINL 10 COARSE, SUB-ANbULAR,

KUUNUEO MtOlLM 5PHERICIIY bUNLUNSOLIUATEL, CALCILUTIIE
MATRIX, 10% ,ALCILUTITE, MCLLU.KS, FOSSIL FRAGMENTS,

It.0- 15.u SHELL 6BE0 WHIIE T0 GRAYISH 6kXkh 30t POROSITY,
INiTRGhANULAks, PUR INLURAI TL, CALCILL1ITE MATRIX, 25.
QUAPTL SANUI PNJLLLKS,

THE MIOCENE COARSE CLASTICS, HAWTHORN FORMAT ION AND TAMPA LIMESTONE ARE CONSIDEREDA PART OF THE HAWTHORN GROUP IN THIS REPORT



iIhULU( LUG
- c 3 . LiLLILR Cu. 1s 45 R27 i SELW c3CA

D.6- i~.0 LIM STUNL, vEPY LIGHT ORANGk, 15Z FURLSIIY, INTERGRANULAR,

MJLDILP GRAiN TYPES B10GkIC, CALCILUT1TE, CRYSTALSP 40t

ALLOCHtilLAL CNSilITLENThT3 GRAIN SIZE' MICROCRYSTALLINEF

RANGEI MILA~URYSIALLANt 1U CUOA5SE POUR INULPATION,

CALCILUIITE MATR*Xs, PARkY CALCIIE CEhLhT, 02 UARTZ SAN0.

rOLLUSKS, FUSSIL MULDSS

Ie.U- 2.U LIMLSIUOhs tkY LIGHT CRAGEp 2O2 PGROSIIY INTERGRANuLARP

MOLliCt PUSSIBLY HIGH PLRMEABILIIs GRAIN TYPE: BIOGENIC,

LALCILUTITIP LRYSTALS, 302 ALLJCHEMICAL CCNS11TUENTSI GRAIN

SIL MiLRUi lSTALLINE, RANGE: MICRULR STALLINE TO COARSEs

GULu INUURAlICI, CALC1LUITEI MA1RIX, SFARRY CALCITE CELMENT

10. QUAIkTZ AhU, MULLUSKSt F{OJIL MOLLS, FOSSIL FRAGMENTS

.o- 2ts. LIMES1UNLr, GRAlISH 6ROWN, L0O PrJOSlIYu INTERGRANULARP

iiOLUlC, PLSSIbLY HIGH PEtLKMkAEIL ITY, AAI IYPES CRYSTALS,

diEGENIC, LALLILUllLt iU ALL3LHkMILAL COrSTIIUENTIS GRAIN

SIZkt MILRLLRYSTALLINE, RANGES MILKROUkYSALLINE 10 COAkSE,

GUU0 INULRAIIU1N CALCILUlIlE M41klx, SFPARY CALCITE CEREtit

U49 QUARIL iAbN MULLUKS F OSiL MULDS>

.b*C- 3.U LIMLtSTht VtRY LIGHT URANGc 17 wHliEr 20A, AGRUQIT1 N

IN[TER RANULARD huLUI4, PUSIBL( hittI YEIkMEABILIIY# GRAIN

YPLtt BIOGENIL, LAL(ILUIIIEs Z2A ALLUCHEMICAL CUNSTIIUtNTSD

GRAIN SiLEt MILRUCRYSTALLINhE RANGES MICROCRYSIALLINE TO

SUAR)kS MUDtRAIE INUURAIUs LALCLLUIIIE MATRIX, SPARRY

CALLIIL LEPENi, 324 UAkRIL SAtiN MULLUSKS FUSSIL MOLDS,

FJSSIL rAeMt NTSF

i.O- 3:5.0 LinLS1UL, VERY L1GHI ORANGE I i RAYISh 6RCLN, Z5% PORjStTY,

INTLRGRANULAKD MULUiCs POSSIBLY HIiH PERMtABILITY, GRAIN

TYPEt BIUGENIC, CALCILUTIlIE C YSTALS, 3B! ALLUCHEMICAL

CUNSI1IUEhIS, GRAIN S1ZEt MICROCkYSTALLINEs RANGES

MICROCRYSTALLINE 10 COARSE, GJD INDURAIINs CALCILUTITE

MATflIX, SPARrY LALCITCt CtLMEN1 C2 QUAhkTZ SAND, MOLLUSKSP

C'JRIALP FLaSIL rliMLCOt Fu ilL fFr'astral1 S

;,- .3. u NJ tL UVEk -uk1LLER KrEPUkI t t . .L UZL L CLAY

4.s.U- 't. z.L1I 1tLLL"L ti PAV, ,J YJ iJ.I1 N1IK ~Ar LLAk, LU'

tk itA'6iLYt.l#r rl1-h i L ' UKAI'N .AULLLU iL Nt MA 1 iX LL'

n tk I; 0- 1UI ;iLLL k L v L icr u l. ) Fl L PtHA ll IC SANDs

MAIkkAY, 4h,0 LALL IJ lI, fii L a- t i u PCSSIhl L Fk4 i .



LildHULL-14 LUb,
6JLU4L utLItK LL. 1I;:) c t, .kL i ..

'hO-~ 41.0 UJLU-SILT, VtLL~GI$H bRAT, ILL rukuslly, IN1EPG4AMdcLAR, L(.aPtktAdIL1ly, PUCK INUUkM.1IUi\, UULC1Ic CLmENr, CAL(CiLQkIJ;TI AIMIA, 4(07 LAL1,LLLITE, Ct.hiAI.1J akI U, P~AHC5PI-AIjCSANU, FUSS IL hKAMLN'[S,
t±*0- oi.O LiI'4LSIGt, Wll f, .OZJ IkLSITY, INI I*GAhoLLAhR, LOW&LKVLAUI1LI1T, GPKsIjN Iirct; EIL~tIthiQ .ALCJ1UTlrF, ICtA,.LLLdH- ILAL LUr:oI ljLhLN. bk~lMM1M i rhILL(AUSIALLINFE,NANbkm MICRU~SJYSIALLANCL 1U~ CUA SE, PULP INOUPATIUN,L.ALCILUFIIE MA)K 4 X, OULO7Mlt CtMFNT, 11)w bLURIrE, 154t UAhTz $A NL, C14 PHuSPeI AI L SANug,, MULLLSKS,
ti.U- ot,.O LliEziUNl,1 eilt, 14A VPuR;sIrr, IN1LRCIRAN4LLAP, LU1Pttt?4Ab1L±Iv, MULu(., (GRAIN 1Y~ta niUoeNIC, CALCILUILC(., it'.ALLUCHEj~gjtL LUNSTliUENIS, GkAh? Slit: ICHUCRYSFALLLMt,RANGIS: MICI.-LfA~ers1ALLIrE Ili CLA ,S, PKLF IPIOU&ATICN,L.ALLILUi4Ii. tMINiX, UULJriilEt L.lNTti ICI, COLUMI1e, 1114C:AV )AiNL, 0.e PHU)SPkAlI )A ~Ai,# MULILLSKyj, IFUSSIL rIJLLIS,
or.)- 749U LIMESTltIt, .HlIt IL& LB1i-1 GRAY, lo PUb OSXTY, LNITEPGKANULAP,MULDIC, GkA±N ITFE: bIL)tGilC, CALCILUInIt, CRYSTALS, 354ALLU+CtIEICAL CurwiliulUtlr GkAi SIlt: MICKUCRYSTALLIN4E,kAt'bb:I MILk.UCkYII~ALL±N[E TU CLA~tw, MULEkAlb INDUkATIUNI,CALCILIJIiI MAIKix, OULUMLiL Cit'LNl, )FARPY LALiJIE Otitril,CUX uUtJMI1E, 052. '.uAA1z S*%U, rUrLLUSKS, FUSSIL t ULUS,rU.)$fL FNA4tUTs,

14.0- lb.O AS~ Adi]hE,

1600- 8.90 LIdMESlUNE, w~kr LIGHJ GRAY TG vEkY LIbHT OTRANGE, 184POROSITY, INTLKGRANUL.AR, IIULOIC, PUSSlby RICIH PERMEABILIIY,GRAIN TYPt I SIUGENIC, CALCILL(ITE, CRYSTALS, 404ALLUCHEMICAL CUNSTITUENIS, GRALN SIZE: MILRUCPRYSTALLJNt,k~At(bI MIlFUC3VS TA~LC LiN Tu C(.41')L, aL([[ ihiLUIRAlili.,

MOLLUSaKS, Kua~iL I-WA,Mtuis, FLu)ilL rP1011, CLt'AL,

mEL IUM, PANNE: VLK'? FlhiL IL, rlLJLM', SLt.-ANGLULAR? ROUhucDrM LUIut+ SihkrLciT, PLUN Ir'LUNAIiup1,0 LALL.ILLTITE MATRIX, c..LALCILUII1t., brvliIIUNIfL FUkAMI~JhaftRA, tLLLSKs , rt:SSLFRAGMtN I j,

ttc$- %t'.u LItSiIUNE, VEKY LIGHIl L~wA(,t-, cC l i'UR(ITr, IN1LssGkANbLtr,P SS1sLV Hi(:h PtKtMtAt±L111, IfrAj\ IlFt: bIalt,ErMAG,C4Lt.jLUjjJkp ANI1RALLA,)Ia, LOX 'LL~LLH0'ICAL 4CI'STiILENIS,GRAIN Slit:t viki hiNL, kAtiCE: tkuCYSTAtL1NE fu CLtk3t'hULtkAlt itB,'Al74.N CALC±[LUli[& ri[pjy, SPARRY CALCITiC~rLNT JP . 04JLAft1 SAN0, hiL r FL2SIL r LCp FOSSiL
fr K A m N t N S,

Y3.Q- '4t%. AS, At4CVt.,



iirIULtGtL. LUGS
c C3c.. (.ULLIL R CLI. 1V3ASs F r rp St;. (oL A

Y9.0- 107.U LIMESlUNE, VttRv LIGH+I UNA'iii h HIIE, 15X .PCPCl5TY,
I 4IERIMANULAR, fnuLU)IC, rUyS;INt~L &IGN PENMEABILIIY, GRAIN

IYPE: uiULf(1i~ wALCn.UT1IL, I'i ACLASIS, 35X ALLOCHEMICAL
CUNSTIIUrNlS, (kAAN SIL t PICR.JJRY)TALL1hE, RANGE;1
MlCRUCHYSIALL INE 1u CUAKkSE MtJ:.itNA1E IN'DURA~ItLN, CALCILUIIFI
fATRIX, aPAxkY LALCIIE CLIENT, 1:% ;}UA1"Tt 5Mev, tULLU)1 ,v
f uS$11. MULLS. &L._,SIL FWAGPr1 Ni) CRAL,

SJeE ZONES At: C~uUINU1u,.LLL PPLSERVEO PECIONS

iu1.00- ±.I.O

£ti.30- txeu

LIMLSIUNL, Vr'Y LI(,HJ CRAr~t TJ h HITE, 151 PC-RC3lT.Y.
111ER&HAhULAR, MULUILp GkRAIN IYFtt uIUGENIC, CALCILITIJE,

SKcLtTALP 25X ALLUCHEMICAL LCN,.I1LENTb, GRAIN a/LE9
MICROI.kY)JALL!IIL, KANGLI Mjs(w.,. I.SALLINE TU CC&IKSEt
MJLLkAlk Ah',LUkATLUN, C4LCiILLFLTt IIAJRIX, iX 4I.LARIL SANO,
MOLLuSKS," Fuaz L HL'LUSJ

LIME lONE, 1rtRY LlIoHl UkAA 1W WHITE, c5% POR~jsITY,
IEI4GRAt4ULAR, MULau1Cp I'USSIBL( HIGH PtRlIEA~aLITY, GRAIN

TYPE' ILGtt4IC, LALCILLIIJE, srELE1AL, 50% ALLCCHr1ICAL
CUNSTINIS, GRAIN 512ti V'IkY FINED RANGES VERY FINE 10:
LOARSEP MOLLRATE 1P4IUi.A1±tUh, CtLLILUTI1E MATRIY, 15% QUART2
SAND, CU9(U1NA, NULL_1USKS. FUSSIL hULUSP FOSSIL FRAGMENTS,

BECCMES VEPY SANDY (40%) Al BASE

LIrESTUNE, VLRY LIGHT LRAN(:E, I PUROSIIY, flNTERGRANULAP,

ALLLLrtiLA~L Ct)IIaTLtI'*IJ, GkctdN Sii.t r1iCKuiCkTS1ALLIr~,
PANG~t rILkULPCYaIALLLNE:t I& F- loc, PULu srlDL~eAIiLr.

37% 4LAPRJL %Arjp (3t VHJD rtIL : ANup ~LLLLs KS, FOSSIL

SAI~daTONLA Vr hi L ik-7 1 Lw.khlr' y F Uk.I..$11 , t tT 6R ukA!l 11
MJLUILD Li!hAIt, ltE: I1"'t rMNLr.: \teY I t t L fciiUr,

3LjJAN4CULAI'P ML.UiL -' ?ItLIItr tvUjU iIi,L-A1IQjN, CiALILLUIA
MAiKI~ 4L). L IA ~L iii., L; I i" w~ +:_3 t rTiL S IU, i 1' LL 1r:t

xi".!) 2- e c ' * A.) i d LVC t L~ s 11dL t Hit ,k 11 r t ~t~ t i L I I

~m,vswd ).itF r04 £rAiE, pAi I ~~ itNY tiE 1L0 thu ULM, Sd- ANIULA- ,

!t:ut1I'jt rItM±LI I p ASLLtL' /-I 1 I-,_t!AI ltPh utLOiLLI iIz fjAg [jA

LJ!JLU?1I L. L Nt'-1 p 01 r rlur r3illI1 iu. iA~ t L~uL.IT1.c, Mus

CnkLCILL iAIE, iA LLLL-A<S,

;tcV.0- i,' 4 aU Aj lit IL, iI



LLItiLLJGIC tU6
W- .ujaz. COLLIER CL. 14jp frUc, ~ L tjL4

1Iace*- 1aj.U LULUMJTtt LiGbM ULI~t GRAY 1C iKAYISH dkuWN, lot POO$SL1 r,IN1ER6RANLLAR, 1N1ERCRVSTALL1Nt, MULDIC, t.O-90A ALktIkj
&UhEURAL, GRAIN Sliti dKy FiBt, RANGEs VLKY FINE TC
MICUCkSTAL4LJNbo GGUU iULRkAIUN, pDULflMlE CkMENT,CaLC1LUJITE MAIAlx, 1Z4 L ALCILUJIE, 03Z PIUSPHAITIC SAND,2t XULARTI SAND, MULLUSKp FC.&iL MULDS,

Iia.u- L1.u AS 11b iL i

t41.0- I4.o0 aANGSIjNt, YLLLUwIS1 GkRAY 15t PuRUSulVT, IN1IERbRAN ULAR,GeAIN SIZEs rink, RAdStt VtPY FINE TU MEUIUN, SUB-ANGULAR,
MUIuM SPHERLI1Y, MOLLRAII ILNUATIN, COLPLT C~rETT,%ALLiLurATL MAJPix, 1O CLCIL1IT E, 2t2 LuLiMITE, CgA9tiCSPHA In.iL )ANUS rLLLUJ.) o F 'Z iL t'LiULU p

lcL...- 1l.U1 LIMtSJTd4L, dLY LI{jHr LRAN(,E, L(L* suf('$±IY, IN tt WAN ULAk,
GRAIN TYPE LALJILUtiIE, 1C4 ALLUCHL'IILAL LuS1i1UENI),
BRAIN >iZ' t "ILRULA4IAl , iAtNGE: thILRUOCRYSTALLINE TuFIN, UUFLAIk INUUN AI±N, CALCILUTITE PAJRIx UCLGITrCtrtNT, 102 QLLUMIIE, ot LUAiTs SANUp (1I P'USPHI-lai SANG,[USSIL fikA.MrNTS, MLLLSK3,

LW..0Q i5L.Q UJLLi1t, %f&Y LU-1 UkANibF, 111 POROJTY, INJENGPANULAR,
MJLUIC, 50-91X ALtkEum tHELkAL GRAIN SIZE: VERY FINt,kAN6ES VkkV FIN 10 MiC6L~rkYSTALLINE, COLD INDURAIIUNr
UJLOMit LEMcNTs CALCiLUIITE MAiRIX, 154 LALLILUTIIE, 201.wUARTL SANL, Cf PHUSHATIL $ANL, MULLLSI S, FLSSIL GLGS,

15c.C- Ib.O SHELL B6ta YCLLUWISI GkAY TO UAIk GRAYISH YELLQw, 25XPURUSIiY, iNTEk6AhLLAR, UtCUNiULIUArEU, 25L QLAkR1 SANU,MULLUSKSP

i .O- 172.Q SAND, LIGHI ULIVE 10 GRAYISH ULIVE, 15Z PORUSITY,
JNTERGMA*ULAR, GkAIN SilEi FiNE, RANGE. VERY FINE TO COARSE,SUB-ANGULA, rEbUM SPHtRil(v, FuLR ItOLPAIICN, CALCILLT T-iraltIX, ULLU lrIt CLichl, -LAY iJIXk Oa CALCILUTII, fL5L JL'ulPIr_, (5*! LLH, '9 Pri(1S)rtf~lli SANyL, rCLLLSKS,

*r._.0- Lut. )ANL, PVtRY L1iH1 L'<ANt, "jv1 ,UFL)11f 3 If'lt(BIANLLAF, t-a1i1
3LIL r*Nt, RANCt: ILwkY )1r4 [3 T f EUI, v$U-AtdtJLARf t}l!SPHEN±R.LiIY, Ut1C~ufSJL1i..AILU, CLi Hiiul-ot]:Ic ShNC, Q2LALL.ILL.IIii MUJLLU)Kit F HML r- 4c NhiS,

".'- 1 c. . UULL- $III LatkH1 ULIVI , . .iA r a'\. II , J11tI RGkAhU'Ld , L1 .,PerEAII iLI I PUt. IuL0 AI AONi [CLUCLI IL C.IrEhi, CALCL LI I TF1 1Akx 9 CL T MAit.,A, te LALLALLUIItc, Lc CLAY, 'Jet
FlUStAlIL 34tLU, McLLWSK ,

C~ bwL~1~; LuL-S1LTP L1011 LjLIVt IL, l: ,%flI1 ULIlk li4 PUN651Io,IN ItKiLk,4ULf, Lim PLtIktAnIL.ir, PU INGLR4IILN, DULjUIIELbrb~r, iALLTLUiIt MA1?IA, LL,1 f ATR1), : : CALC1LLIJIL,C i LIAr, I huSPtiV iC ,ANL .L '..t rL/ I,.f t Lp MIjLL.)KS,

S s.:.- l'I., Aj, Ar3LV ,



Lil0LLvIL LWUb
w- zU3cL* Ctti14 LE* Ihb:> k. Its atL c3LA

iY4.0- 17.U LilILt ktLvtkY-aAONUfPHUa ULLJ-1ir1 CLARSL PHOS RUIBLE.

i97.-L- 19i.U udLUMIlt, Lrth LiGHT RAbNGE, ±u4 PCRUSl1Ys INTERGkANULARI
INiLNCrYSIALLIN, ?UULDOIC, 50-94 ALTP*U, tLJHLURALs GRAIN
Slit: VERY EINEs RANGU LEkY rlnk TU MICkCRYSTALLINEP CO0
INOURAIIUNS UuLUMiE CEMEHi1s CALULLU1Til MATRIX. 102
CALLILUIlTE, 104 QUARTL SAND, 15% PHUSPHAIIC SAND, cle
rhPLFHAIlC tRAwtL, pMOLLUSKS, FJbSIL MULDSP

1i990,- j00.*'

CJL.0- 2O2.0O

euQ*0- 20*0

203.0- 205.0

2Cs4u - 205*0

LIMSTONE, MLkY LiGHT CRANGEs 404 PURSITY, INIERGRANULAP,
tiLlU PuSSiBLY HIGH PikEABILtiYs GRAIN TYPES CRYSTALS,

d1LGtNIG, 607 ALLUCHMICAL CCNMliIUeN15S GRAIN SIZES FINE,
RANGES MIEULYSIALLINE iL MLuils GULL INDURATIONs DULUMTie
tihtNTs CALLILUTI1E MATRIA, SPAsrWY CALLITE tCEMENTS 40Z
UULLMIIt, Cat QUARTZ SANL, 054 FEuSPHAliC SANDS 01%

PA SPHAliC GKAVELs MULLUSK, ruS51L MtLSp,

LiMkSIUNt, VtkY LItHT URANGE, 15 POURuSITY INTERGRANULAR,
MOLUIC, GRAIN TYPLS BUtNIC, cALCILUIIEs CRYSTALS, 40X
ALLESHEMILAL LUNSTITUENISt , GNAIN SIZE: MICROCkYSTALLINE,
kANGEs iILCuCHYSIALLINE 1U rOUIUM MOULERATE INOURATIONs
LALCILUFiit MATRiksX, DULUM1Ilt C.LNT SiAKRY CALCITE CtMtNT,
104 OULuMITEs 03 QUARIL SAN0, 033 PHOSPHATIC SANDs
MJLLUSKS, uS51L MOULDS,

LIMIESILNE, c$Y LIGHT URANGE 15Z PURUSI1Ys INTERGRANULAR,
MJLDts GkAN IYPi BIUGENICs ALLitLuTlEs CRYSTALS, 45%
ALLUCHMILAL CUNSTIIUENISh GRAin SIZE: hILPCRYSTALLINE,
HANbt: MLCCRrTSIALLINE IL CCARSts MU0tgATE INDURATION
CALCILUIIt MATRIX DOLUMIlt CtMENTs SPAkRY CALCIlE CEMENT,
INIEKBKLUks 34 DULUMilE, 05% 4UAklZ SANO, 05% PHOSPHATIC
SAND, MOLLLSKS, FOSSIL MULDS,

LIMESTONE, VERY LIGHT ORANGE, 202 POROSITYs INTERGRANULAR,
MJLLICs PO SiBLY HIGH PEMEABILI1Y, GRAIn TYPES BIL4NtIC
LALlLUT i, Lk-&SfALS, 404 ALLLHLMI(CAL LGCN'dTUtNh, ,RAIN
jlit MILfttLYSFALLINEs rANGE: MICkUCRY$TALLINE 10 CUAPSt,
GJUL INGULRAiLN, LALLILUlit 1AlaIx, utLUrlIt CiEMLNI, s4AFy
CALCITL uttI4, <'U4 LLtuiltyM1t, u5 Pth JSFFAIiC SAN09 02
.UAP it SAN L, MULLLUSNh tua- iL 'ULK,,

UULUMIlt, YLLLUI IS1 MAY IL GRKIrl bikAIGCE 2-04 PGFOLITYp
INIERGkANLLAh, M4LLUC, u SlSl r ltH kFktFAiLIY, 50-9r:
AsItRttU tthtLkAL, bGkAIN ltL VIkT FINEs, RANGth: VRY Flt

IJ MICK.tCPYIALLINLs 6LaU INUh-AIInN, L LGMilE CtiENT
CALCILUIlilt MAIRIXs SPARrY CAL,11E CEhtIis 45t CALCILuITr,

0L4 PHU ,PrhAliC SAvu, 014 .LAit SAM. 1 s rLLLS5S, FuaSiL
rOLLS, bRYLt-u, fUSbIL r.atik.is,

LiPt - i Uib ts vthY L l kik AANE it P u- " 1 I Nutkb'KANotfakeP
M,)LUlCs tRAiN TYrlt LALiLLIItIs 10A ALLLCHEMICnL

CaSlIyLLN I ) GRAIN histi INICuAYSIALLa., NrPANG-bg
riLLktIhl LLINt u Fitte ,L trLbtgA Ikh, CALCtiLu Tirt

4 AlkLX Cl 1 L, R L aseId.t L l 01t .n 1i. PHAlh C J bNO i,, 3t1s ;ii1 1.l



LiDIuLLiL LULa
N - 3cC. LULLitL CL. I4hK, k 7t, SEt i3ua

&,11.9- 21c.U LIPIrlUNE, uLRY LIGHI LR4Phr eu'. PUROSITY, I1ERGRAw~uLAk,
MULUI., Pt4SittLY HIGH PER!'4d1tjTr, GFAIN TYPE: IOGLNIC,
tALCLul t, t.,N'IALS ctOt ALLUCHEMICAL CLNSTIIUENJS, tnhAIh

5LE F11, aAhtlc MIL$&UCKYSIALLi1 IL LGARSE, t90ERAl
INUURATIUN, uALISLUit. 1A4IRIA, UtLuMLJE CLMENI, SPARkY
CALLCIU CrtN, 15t OULUMiIE, jt UARUt SANLI )lt
*%LSPHATIL SiiNI, LL:wUINAD Mtikit1"s, FuS;It MLLIDS,

21h 6- ao.0 AS AdUVt1

2J.Q(- 2ce.3

222.0- 222.U

241.O- 225.)

225.0- 227.0

-C i. * ' - . "C

c& *U- c;t

C31J %Jflt'

OULOMI1k, YELLwISH GkAYP 2OX PLWUSITY, ITERGRANLLAR,
'JLuIC, Pu5SIH&Y HIGH PERMEABILITY, # 590% ALkERED,
EuHiEUAL, GRAIN SIatcVLRY FIV[Ts RANGE: VERY FINE TG
hILRUCiSTALLINt, IUU iNUL4AITCN, OLCPITE CEMEn,
LCILUTit MATkAi~, $PARKY LAL-IIL CtMENI, LUt CALCILT111f,

A.4 SPAR, Cit Frf(SPHATiZ SANG, LiZt LukR14 SANU, rOLLUSI S,
CJRALP

OULUMIlt, t t9EY L±GHI URANLE, I% PUMU5IIY, INTERGRANULARP
LOO PLkMtbILIlY, MULOIC, O-4UZ ALTtRtO, EUHORAL, GRAIN
SIlki VLRY Fit, RANGE: vLFv FINE lu MICRUCRYS1ALLLNE, GUOO
INOURATION, ULCMIIE CL$ENT, C4LLILLTIIE MATRIX, SPARRY
CALCITE CttElJ 152. CALc1LL1TIr, 021 .(LAKI2 SANU, FOSSIL
MULDSI

L.MESIOriE, Whilk, 102 PJuijSIlY, INltkGMANULA, LOO
PtkMEABIiU, 6kAIN lYPE: CALCiLUTIlE, 04C ALLCHEICAL
LJNSliiIUtiS, GRAIN SitE hiCk S YSIALLINE, RANGER
MILtUCkYSTALLINE TU VEKY FINE, MODERATE INDLRATIN,

CALCILUITI E MAI$IXA ULJLJnIE CEMENT, 35% DaLOMIJE, ocQ
UARJZ SANL, P~ULLUxKSp

UEJLUSIL1, LIGHT OLIVE GRAbs 1J% PURu5IlY, INTERGRANULAR,
COb PERMEAUILJl Y, POOR INUURAfIUN, DOLUNIlE CEMENT,
LALCILUTilfr MPt1Rh, CLAY MATIIra* 151 LALGILUTITE, 039 CLAY,

r L LLU tt( ,

LUL4S - 5 L I p VLI Y L±'iH1 UtiAtnt 10A l &bur.L.11' INIERGk4NULAk,
LUM PtHkMLAtHILII, POO. iht.Lj,A Iior, UJLCIlTE CEPEkTF
LALLiLUiIFt f'AfkLtA, 35). LALLLLIIlcj (t ;LArTZ SANE, '1h
rrHUSPHAIit. .)ANL, Mj'LLLSKS,

UuLL-SILl, pLIY LL(H1 tjNANp, V P',.. rL. i1'y INIEvwUANULAr .
LJw PthkIAdILiyi UU INLbv~AILJW,, LLJuLLr1LE CEM(CNI
LAtLLLU(II Il1kIXLAp sIu1LP6 i.+AIto C 0 'RT SA60o 35t
,-LL1iLUI T, +,.: PhUPHAIIL ".A', MuLLLSKS,

AS A6UwNhL LiLILkcP%.I (t-tl tLLL RLLNLEC (CuAKSE)
LIjtSlik'NL, Whllt, 121 P t.l.Ntilr, 1r:T kA4Ta 'LdAk, Lux

PtRMcAdlLilY, GkAIN IfPi SiL,,AiLr ktLcILUIIF&, 'u,.
MLLLCHkMiLAL LG'v;lituENU. (. ,IAiN Sllct MtCRULRYS[ALLINvv,

L.ALLLul llt :! kl1 ixr kJ k 4 Wi

t7lt. _* 4L A r tjUVL-r I PLJUKLI iJ kU.F C



LL1HULUoLC LU,
w- 2032L. COLLItR CU. 1105, R27Es SEC 23L4

241.0- 242.0 LIMESTUNEP wHIHt TO VERY LIGHI GRANGEs 14% PORESITY,
1NTtkGRANULAks GKAIN YrPEI BAUENICs CALCILUTIIt SKELEIAL,
lit ALLOHLMIAAL CUNS(ltUbNIS RAIN 412EA MICROCRYSTALLIN ,
RANGES MILkCRYSIALLINE TU CGARSEs POOE INDURATIONP
CALCILUTIlL MATklX, DULMITE CkiMhts Ca CQUARTZ SAND, 05%
UULONIIE PULibY CuQUINAs MDLLUSKS3

242.U- £41. GRADATIONAL IC UNULRLYING LHu

442.5- LL.O LL-SLT, GRAYTSH OLIVEa 102 PkOUSITY, INTERGRANULAR, LOW
PErPEABILLt, PUUR INUURAIO,t LULUOITE CEiENT, CALCILUTIII
MATRIXA CLAY PATIXs LAMINATE IOUt CALCILbUITE, 05% CLAY,
0 54 UARTL SANGs OC2 PHUSPHAII SAND. btNTHUNIC
FURAMINIFtkA, MULLUSKS, FOSSIL FkAGMENTIS

245.0- 241.U AS ABOVE,

241.0- 249U. AS ABUVL-hliH MORE SANG t( i) ANI PHOS.(0Z%)

249.0- 254.5 U:LG-SILT, GRAYISH ULIVkp 102 PURUSlY# INTERGRANULAR, LOD
PERMEABILITYs PULR INUURATION, UULUMIlE CEMENIT CLAY MATRIx,
CALCILUTilt MAiklX, 024 CLAY, 45% CALCILUTITE, 03X UARTI
SAND, 01o PHUSPHAliC SANUs MULLUSKSs BENIHONIC FGRAPINIFERA,

254.5- 25.0 AS ABOVE-I1IH COARSE Q01 SAND (L02)

£56.0- 259.0 SANGs GRAYSH OLiVEt 152 PORGSITYs INTERGRANULAR, Law
PERMEABiL1iVs 6RAIN S11ZE' tLOIUM RANGE: VERY FINE 10 VERY
COARSt, SLB-ANGULAR, RUUNUEU, MEDIUM SPHERICITY# POOR
INLURATIONh oULOMITE CEMENTS CLAY MATRIX> 302 DOLOMITEs 037
CLAY, 05% PHOSPHATiC SAND, MOLLbSKS FOSSIL FRAGMETIS,

259.0- 26210 AS ABOVEs

tc.r 23bI.j

i C. - 7 .0

276. - 26. 0

>)ANUSIUNE, WHilt I1 VERY LIGHI ORANGE, 18:t PL~USITY,
ilIlRGRANULAK, bkAIN litl P.U1b4i, kANAGL VErY FINe 10
L.OAkSt, SLB-ANGLLAs RUNuot ELIUM SFHERICITY, MULERAT[-
INLURAlIuN, LALLILUlIIt MATRIX. 104 LALCLL if, 017
PHLSPHAIIC SANhu, uLLUSKa,

UULLMIL, t4Y LGIIIT ORAlN , tl PL U biiY IbItRGRiANULAr,
bJ-'rA. ALIEKcL, LUHE ,UAL, LRAIN Its kl Y Flit, rANGt Lt
FINE 10 MiLMuLCYSgIALLINE FtLLt Alt INOLKAIILb , GOLGMIlT
Ct tNIr 4AL1lLblil MAtFal, .?0, LALCILUTITF., 4 t, 4UARic
SAND, MLLLLKS,

SAhU, VbkY LLlHT LKAN1,t It YrLLUSIaH IFs, t~c .PURUSI I
INIrnbu.ANLLAK GRAIN ILt I MCUlb Lt AN~GNt I VEY r iNF Tk
. ARtSE, 3iL-AbNLLLAks MLtuibfLt tr Cl1fY, NLONSULIUAl)D, v'
L.LLILUIITbs E05. 0uLLMIIcf U1L4 HOJSPAIhi SAND, rULLUSkS.
uUSSIL FRAGPthlS,

cod.0 - 4/<.0f AS tE-Cut: il - PL ,4 iNLURA l10,



LIHULUGIL LUG
4- 20U3L. CLLLItR CU. 1465, kZEs SEC 23CA

204-.0 29,.0 AS ABOVE.

92.0U- 29jO SANLSTUNts VtkY LlGHI ORANGE, 15 PUtCSITYs INTERGRANULAR,
GRAIN Slits MLDIUM, RANGES vtRY FINE 1C COARSE, SUB-AN4ULAP,
RUUNUEDs MEOuLM SPHERICITYs rUtkAITE I1OURATION DOLUMIlt
CMtNTs CALCILUIITE MATRIX 25t UOLOMITE, 102 CALCILUIIlE,
MULLUSKS,

295.0- 295.3

Z95.3- 2b6.0

9o.0- 300.0

300.0- 30e.U

302.O- 304.0

DULU-SILI, GRAtViH OLIvEs 10i POROSITYP INIERGRANULAR, LOW
PEREABILIIYs POUR INDURAIIU0 DOLOMITE CEMEhl, CALLILLTITE
MATRIX, 054 CALCILUTIT, 012 PHOSPHATIL SAND, 05; QUARTZ
SANOs MULLLSKS,

DULU-SILT, VtkY LIGHT URANGE, 12 POROSITY, INTERGRANULAP,
LUW PLRItA6ILITY POUR INUtj ATbi h buLMIIE CEMEN[,
CALCILUTIIE MAIRIX, CO0 CALCILUlIIL, ZSt GUARIZ SANU,
MOLLUSK5,

LIMIESTNE, MHITE, 159 PORUSIIY INIERGPANULAR, GRAIN IYPt:
CALCILuilti 12% ALL'CHEmILAL CONSlITU1hIS, GRAIN SlIct
NICRUCRYSIALLINL, RANGES MICROCRYSTALLINE 10 MEOIUM, PUoR
INOURATION, CALCILUTITE MAIWIX, 032 QUARTZ SAN 062
PHUSPHATIC SAND, MOLLUSKS,

UULU-S1LT, LiL-r ULIVE GRAYS 102 PORUSITY INIERGMANULAR,
LOW PERMEAbiLITY, POUR INULRAIUNs OOLEMITE CLMENT, CLAY
MAFIRIX CALCiLUII1E MATRIx, 054 LLA¢s 152 CALCILUTITE, 054
CUARTZ 5ANLs 087 PHOSPHATIC SANU, MOLLLSKS,

LIMESTONE, wHITE TU YELLOWISh GRAY 10iX POROSITY,
INTERGRANULARs LOw PERMEABILITY, GRAIN TYPEs CALCILUTITEs
BIUGENIC GRAIN SZE MICKOCRYSTIALLINE, RANGES
MLCROCRYSTALLINE TO MEDIUM* POOR INOURATION, CALCILLTIIE
MATRIX, Q LUMITE CEMENT, 352 UULDMITEs 052 PHOSPHATIC SAND,
03% QUARL SANkOp MOLLUSYS,

30JO,- 3 0. A, AbGt wIlH i.L. PHOPFHAIT

Jun.Q- 30t.5 UULGMIQlc, LibI uLvt Gk A TL iFihKISl : AYs, 1A PuRCSITY,
INIERGKANbULAR, r1-90U ALI|LUC , tLUbHIDEAL, GRAIN SILES vtRt

h-INL, KANGti VERY FINE 10 MICRULRYSIALLI, i MUDiRaTE
INLURAiN, uGLUrsITL CEhtNl, CALCILUTE MATkiX, 15
;ALLiLUlIit, 19. Pt4 USPhAIIC AN s, ('&64 LARTL SAtIU NLLLL, :

ki IwURKtU

i 'u5- i1t.0ObUJL-SLLI, LaGHI JLIVE SkRAY, I; PUkOSITY, ihlL'GkAhULAP,
LUW PtRMEAEi LITI, 'VCR iNULURAIlCkh UULLMITL CELEhN,
LAL.L1uiLlt MATRIXs CLAY MAIRIA, dANLEL, I.; CALCILUTIIL,
JJA PHUSPHAIIC ANU, UjA QLAFIL SANU, PULLLSKSp Bbc-NlHUNtL
tJoAMINftHil, aHARK i0L1H, rU. )IL FtRAGMENTS,

SJit tGNE hAvv VwY hI0 pu, c. LiNCfN1 4lt1LF0



LI1HULUt6G LUG
p- 'Ot* LOLLIER CU. 14aS, K2?E, SEC 3CA

310.0- 3 12.0 AS AeObL,

312."- 314.O ULO-SILL ULIVE GRAY TO PNKISH GRAYI 10 PCROSITY,iNlkRGRALLAk, LOw PERMEAbILIIY, POUR INUURAlIUN, CLLOhI;ELEMki, LALCILUTIE MATRI, CLAY MATRIX, BANDED, 05% CLAYP05% CALCILLTIlIL, 10 PHUSPHAJIL SAND, I04 ULARJZ SAND,MULLUSKS, SHARK Ittlt VLJBfifTf,

314.0- 31.0 AS rABVt - SICIUN IS kEWOFKEu - RUBBLE 8E05 COMPON
318.0- 319.0 RWP CRKEU OLL-SILT AND LIMESIONE

319.0- 314.0 LIMLSTONe, vEHY LlHTI KXANGt TU WhIE, cOX PLRGSITIYINIERLKANLLA, MULDIC, POSSIBLY HIGH PERMEBILITY GRAINIYPES 8IOUthC( LALLILUIlIi, KEtLETAL, 72 ALLDCHEMICALCUNSTITUENIS, GRAIN SIZEI CLARSE, RANGE: MICkGkRYSTALLINE TLUARSE, GLLL iNDURAILUN, CALCILUIIJE MATRIX, UCLCMIIECLMENI, BRtLCIATEO Z- DLUOMIT, 03; PHOSPHATIC SAND, 01XQUARTZ SANLp MOLLUSKS, FOSSIL MLLDS,

332.0- 342.0 LIMESTONE, YELLOWISH GRAY, 154 POROSITYs INIERGRANULAR,MOLUIC, GRAIN IPE BILtSENIC, CALCILUTITEs SKELETALs 354ALLOCHEMLCAL UONSTITLENTS, GRAIN SIZE: MICROCRYSIALLINE,RANGE: ML UCI YSTALLINE TU MEDIUMs GOOD INDIRATION,CALCILUITE MAIRIX, UOLOMITE CEMENT, 40 UOLCMITEL 06:PHCSPHATIC SANU, 104 QUARTZ SAND, MOLLLSKS, FOSSIL MOLDS,
342.0- 346.0 -JILT GREthtIH GAY, 10g PORCUSi ± INILRGRANuLAR, LGPEATRAB1LIY, UU It ULkRAI]U, LLAY MAikl)p CALCILUTIlMATRKU, CLLLMITt CEMENfL, CZ LsLCLUII1E, 0Z GLOPITE, rHUSPAI lL SAUb, rfLLLUSK , HFut A,

UYS1t S tLL ItI RikbUED

LitLSIuN , YELLUw.Ih (;k1AY, 1Lt PURLSITY, IhlEkGRANLLAk,GRAlh TYPE; tuuCENIh, L+L(CL IUil, SKLETAL, 2CtALLUCHtMICAL CUblIbLENTS, GRAIN Sik: MjCLACRYSTALLIN2,kANGEl AICUT MYSIALLIN TGL LUARSk, MiDERATE INDURATION,CALCILUTITL MATRIc UULUMIJTt CMENT SPAPRy {ALCI IE CEMENT,A bLUMLuTjlli, t, (.UARIZ SANW, 01Z PHCSPlIAIC SANMULLUSS, bk4utt,

35$0.- 35*0 AS AbUVL WITH UJo ANuLkAINallO

347.0- 35,.0
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LUIH FLLkUn wMU - LITHL LUG PPlhlTGu

w- 4033
TOLLItk CO. %t'S R28E EC 11AB 26 I3 46 N 81 35 28 WIUTAL DEPTH- 38C FT. EiLv.- 14 H1. 38 SAMFLES- O- 360 FT.COMPLETED- b3.05.01 UtLPTH WORKED 380 F1.

1tHER EOPH(SICAL LOGS AVAILABLE -

EULUGIS I
LALLPHLR
tLECTRiC
NE UTONh

wcLL NArMt-
GULLEN GATE t SSFhMUALVIN WUOstER UkRLLErktMARKS-
UE-CRIBFEU 6 MIKt KNAPP (Z-8-83),OUALITY (GUCOD)

HYOKOGLuLOGIL UNITS

0.0- 220*0 SURFICIAL AQUIFER SYSTEM
0.0- 40*0 wATER TABLe AQUIFER

40,0- 60*0 TAMIAMI LCNFINSNG BEDS
b0,O- 220.0 LGwER TAMIAMI AQUIFER

220 ,- 240.0 UPPER HAhl]HRN CUNFINING ZONE240.O- 250.0 SANDSTUhE ACUIFER
250.0- b60.O MIG-HAklHURN CUNFINING ZGE
360.0- T..D MID-HAWThCRN AQUIFER

STRATIGRAPHIC FORMATIONS -

*0- 3.0 UNUIFFLREhT1ATEU SAND ANU CLAY
3.0- 150.0 TAMIAMI FURMATION150.0- 230.0 MILCENt CLAUSE CLASTICS

* diU- aU.U HAilHURN FOUMAT ION

.1ITHUL6IC LOG-2033 * COLLIER LL. 1h9$, R2dBE SEC IAB

.0- 3.0 SAND, MDERAIE YELLOWISH S6OWN, 35Z PURlUSiTY, INTERGRANULAR,GRAIN SIZE: MEDIUM RANGE. VERY F1NE T1 COARSE, SUB-ANGULAR,ANGULAR, M EOL SPHERICITyP LNCUNSOLIOATEU, ORGANIC MATRIX,MOLLUSKS,

3.0- V:.0 LLMESCINE, WHITE 1l VERY LIktJf OANGEr 154 PELRSITY,IN1LRtANLLAk, £N1ERCRY)TALLINC, MULLC, GRAIN TYPE.
CALLCLUllL, CRTYSLLP SKFLEIAL, i(t ALLLtLFVICALChS$iTUlEle s GRYi itt: CI#JLFrYSIALLINE, PAMbt:Mik.C JLKT)TSLLANt Iu Ntl)br GujU INDLkITJLNE CALCILL;IT EilAIIX, Sr I.ny CALC IIt ;.t f.NI, '3, eLAkIl ;AhJ ?ILLLKS,LUkAL, FUSS5L _nOLU ,

STHE MIOCENE COARSE CLASTI CS HAWTHORN FORMAT IOCN AND TAMPA LIMESTONE ARE CONSIDEREDA PART OF THE HAWTHORN GROUP IN THIS REPORT
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LITHULUGIC LOG
w- i033 , COLLIER LC. 1495s Rcb, SEC 11AB

100,- 2090 LIMESTUNE, WHITE TO VERY LIGHT ORANGEs 251 PGRUSIXlT
LNIERGRANULAHP MULDIC, PUSSIBLY HIGH PERMEABILITY, GRAIN
TYPe= CALLILLTIIE, CRYSTALS, JKELETALJ 45q ALLOCHEMICAL
LUNSTITUEh13S GRAIN 51iLi MICRUCKYSALLINEs ANGEI
MICRICRYSTALLINE TO CUARSEs GUUU INDURATICNs CALCILUTITE
MATRIX SFARRY LALCITE CEMENIT 0Ok QUARTZ SANDs MULLUSKS,
8ENTHONIC FVRAMINIFERA, CLPALP FOSSIL PDLDSt

cO.O- 30.0 LIfESIONt, VLkY LIGHT URANGE, 154 PIRUSITY, INTERGRANULAPP
POSSIBLY HIGH PERMEABILITYe GRAIN TYPEI CALCILUTITE,
CRYSTALS SKLLEIALs ZU2 ALLUCHEMICAL CONSTITLLNIS, GRAIN
SIZEs MICRCCRYSIALLINEp RANGE: MICROCRYSTALLINE TO MEDIUM,
MUUERAI IhubRAIIGN, CALCILUTIFE MAIRIXP SPARRY LALCIIE
CEMENTA Z4 kLUARIZ aANU MGLLU3KS FOUSIL MOLDS,

i0.0- 4U.0 AS ABOVE,

40.0- 5v.0 LIMES1UNhE YsLLO~ISH GRAYj 10. POROSITY, INTERGRANULAR, LCh
PERMEAB1LIiY, GRAIN IYPEt CALCILUTIIE, CRYSTALS, 102
ALLOCHEMICAL LUNSTIIULNTS, GRAIN SIZER MICROCRYSTALLINE
RANGEi MICkUUWYSTALLINE 10 VERY FINE, FOUR INDURATIONP
CALCILUTlIl MATRIX, SPARRY CALCITE CEMENTs, 10 QUARTL SAND,
o0z CLAY, PuLLUSKS,

10.0- 60.0 NO SAMPLE-MRILLER REPORTS SAnuYIONE (5 F)

bO.0- 70.0 LIMESTUNE, %ERY LIGHT ORANGE TJ YELLOWISH GRAY, 152
PURLSIIY, INIERGkANULAR GRAIN TYPEI CALCILUTITE, CRYSTALS,
INTRACLASS, 55 ALLUCHEMICAL UNS 1ITLEN1~, GRAIN SIZES
FINEs RANGES MICROCRYSTALLINE 10 COARSE, MODERATE
IIURATIUN, .ALLILUlITE MATRIX, SPARRY CALCITE CEMENT, 05i
QUAkli SANr, MULLUSKS, FGiSIL FRAGOENTS, CORAL,

70,0- bU.0 AS ABOVE,

bO.O- 9U.O LIMESTONEs vERY LIGHT ORANGEs 151 PUROSITY, INTERGRANULAR,
MOLUIC GRAIN TYPEs CALCILUT16E CRYSTALS, SKELETAL, 50%
ALLUCHEMICAL CONSTITUENiS, GRAIN SIZES MICROCRYSTALLINE,
kANGES MICUCR STALLINE TO CGARSE, MOUERAIE INDURATION,
CALCILUI1TE MA1RIX, SPARRY CALC11E CEMtNT, 151 QUARTZ SAND,
MOLLUSKS, CURAL,

TRACE PHGSPHAIIC SAND

*u.O- J13.u LItESluNt, VEtY LIGH UORANLGE, 15 FUkNLSIIY INTERGRANULA,
MULUIL, PL$)idLY HIGH PtRMEAdiLATYp GbAIN TIYPE CALCILUTITFI
CRYSTAL 5FcLtlAL, cO0 ALLULHMILAL LONSII flthTSP GRAIF
SILEs htUILM, ANGEl MILFutLkIALLINL 10 CLAkSEs MCLEKAIL
INUURAIICh, LALCILLTUII MARIA $PAkRY CALCITE CEMENT, Oj)
6UAk It SANCO nLLLLSKS, CLnPAL, LHIN IIU, kYOLCA,



L IlhULL Ub L06

* 40j *: LLLiER CU. 144S, Zdt SEtL 11iAm

iJ1.0- 11V.0 LLIESTUNE, StY LI6HT ORANGEp 1 5 POURLSITY. INTEKGRANULARP
MOLCICt GFAIN TYRL LALCILUIIt BI60U EiL SKELlIALp 65.
ALLOChEMiLAL CLNSIilUEhrs GRAlh SiLt: MEDIUMp RANGE:
MILRUCRYSIALLINE IU COARSE, MJOLERATE ILDUPAILONI CALCILUILIL
MATIRlx SPARkR LALCITE C&nENI, C5 uUARiL SAND, 01C
PFCSPHATIC bhA, BtNTHONIC FLRNAINrtiFElA MULLUSKS, BRYCLA,
kHINiIU

1n100- 12.0 AS A80Vt,

LZO*G- 130.0 LIMLSTON , t LY LIHi URANGkt 154 PuROS11 Y INTERGRANULAR,
MOLILC, GRAIN IYPtt CALCILUIITE, B1OGEhiCs SKELETAL* 657.
ALLOLHEMICAL LLNSlILEhIIS GRAIN SIlE: MD6MLr, RANGE:
MILCOLRYSIALLINt l LUOARSI MUUEkATE INLkAIIUN, CALCILUTII
MATJfX, SPA RY CALCIT CrEMtEN, L QUAFIt SAND, 01%
FHOSPHArIC SAFO, BENIHONIL FORMINIFtRAp MLLLUSKS, BRYOLOA.
tCHJNOU±i LPRL,

13J.0- 14JU. AS ABUVb,

IU0.0- 150.0 As AbUVt WITH MuRE SAND (OXt)

15 .o- Ibt.U SANDSTONE, wHSIL 1U VERY LIGHT OwANGE, 15 PCROSITY,
INFERGRANULAR MULUIC GRAIN Slits MELIUM, RANGE: VERY FINE
1U COARSE SLd,-ANGULAN, ROULNUDE M~UlUM SPHEbICITYP MODERATi
INOURATiONs CALCILUTITE MATRIX, SPARkY CALCITE CEMENI, 401
tALCILUIIlE, Ui4 PHUSPHAIIC SANU, MOLLUSKS, FOSSIL MULDS,
FOSSiL FRAGMENTS, dRYULOA,

16b).0- 110.0 AS ABUVE,

O110.0 180.0 AS ABOVE,

iB.180 190,0 SANDSTONE, WHITE TO VERY LIGHT ORANGE, 151 POROSITy,
INTERGKANLA R GRAIN SIZEs MEDIUM, RANGES FINE TO COARSE,
SJb-ANbULAk, HULN LU, hcuibM iPHERICIIY, MOuERAFE
INULRATithIJ, ALL,LUlll MAIklX, )PAREY CALLTLt CEMENI, t5t
.ALCILUIITI Cit i-&HUSHAIlC SAN'L MILLLU S, FOSSIL
FRKGpEN IS,

v').0- eu(,O AS AdOk,

0J.U- cI,.U $SAb.STUNE, Vtik LItHT UkAbL-i, 25), WtuLSI1 INTEkGRANULAr,
GcAIN Sli MEDUIUMi RANb, f IN lb LUAI'SE, SUb-AN4ULARM
RuLhukiU r tUiLh PHeciLLIlY PuJk IN0UkAILI, C(ALCIL IIllE
MATRIXP ULLOMhIt Ccethij 2.04 ULUM lM t 30X CALCILuliift, 01
PHUSFHAi SANi. SHARK ItEI v- iLLLUSKS, FLSSIL FRAGFEN5S,

.io.- CdyU.O LiMELSTUNE VtK-s LIGH T URAN -L- 10 *Hill, 154 PLPOSITY,
14tRGRtANt 'LAk, t"ULOILt, bUtAIN tl( t CLLILLTIl1E C YSlAi.S,
BiCbth.L i 4 ALLULHEF ICAL CCNSiiiurhT1, GRAIN sIZEt
ItILLKIf51ALLIIs RANcht PICRJY.,1ALLINE 10 CCARSE,

tiMUL ATE NRbukAlliUN CALLILLUt11 MAIPlX SPARPt CALCIt
L Lhthl ) 3: QL.A Il 5ANLt MLti ,u> t iVBTZDi A> ECHIN01,



LIIHOLUIG0 LUG
*- 2U33 . CuLLIER L6U. 1S RBE2 SEC I1At

cL).0- 230.0

250.0- 250.0

250*- bO.Q

LIMEStIONt VErY LIGHT ORANGE IJ WHITE, 10% PGRGSIYs
INTERGRALLAk, LAW PEknMtAILIIts GRAIN TYPES CALCILUTITE,

lot ALLLLHEMILAL .CUNSITULtI GRAIN SIZEs MICRUCRYSTALLINI,
RANGks hICfkU.kYS1ALLIL [Tu FIht PUDR iCiULRATI1CN
CALCILUTITL MATRIX, 204 QUARl SANL, MLLLSKS,

DJLU-SiLlI YELLOWISH GRAY, O1t PUMUSITY, INIERGRANULAR, LGC
PEkMEAILITY, PUOR INDURAIIhi, DLOMIIE CFMENT, CALCILUTIlE

MARIX CLAY MATRIXs OZZ CLAY, 354 QUARFL SAND, 02Z
PHUSPhAIL SAhDU

LIMESIUNE VtRY LIGHT ORANhGE 15% POROSITY INTERGRANULAR
MLOIJCs GRAIN TYPEt CALCILLlIies CRYS1ALSs BIUGENICs 35?
ALLCHEMICAL CuNSIlTUEN1Ss GRAIh SiZEt MICRUtLYSTALLINE,
RANGEs MlCFOkYSIALLINE 10 MtDILM MOERATE INLURATIOI,
CALCILuQiIL MAlRiX, SPAKRY CALLlE CtVENT 00ULGMIIE CEMEhT,
404 DOLUMI1To 10~ QUARTL 3ANU, MULLUSKS, bkYUZCA, FUSSIL
MOLDS#

UOLO-SILT, YELLOWISH GRAY, 102 PORUSIIY INIERGRANULAR, LOW
PtRMEABILIlYs PUOR INDURAIILPN DDLOMITE CtMENT CALCILLTITE
MATRIX, 200 LALCILUTITEs 30Z QUARIL SANDs 03X PHOSPHAllC
SANDs MULLLSKS, FOSSIL FRAGMENiSs

2O6.0- 270.0 AS ABOVE#

27.0U- 260 0 AS ABUVEs

SANDO IELLOWt1H 6RAYs 154 POROSITY, INIERGRANULAR, LOW
PERMEABILITY, GRAIN SIZEs MECIuMs RANGEI VERY FINE 10
COARSti SL:-AhNGLAr, MEDIUM SPHERICITYs POOR INDURATION,
CALCILUTITE MATRIX, UOLUMITE CtftNlT CLAY MATRIX, U20
UOLUMITE, 104 CALCILUTIIE, 04% PHOSPHAIIC SANPD 01 CLAY,
MULLUSKSD

4,YJ.U- jj'.A AS aHLVLI

)vJ.U- 3i±u.U LJL-SILT, LANK bkkairin YeaLLLw It YLLLmih GAY, 1CX

PUwSI1TY INitl,wANULAKp LDLh 'tkMEAtiILI11l PCUk INCURA1I.LN,

DLOM11c Lththl CALL.LUITL MAlkIX, CLA MikTRIX, 5Ob
UALLILUiI, itA CLAYi x~5 QLARit SAbL, Unt PHUSPHATIC SNL
O LLUSy etiJ iHUrtJL uFAd rIt aA

jtu4u- 3cQ.0 A) ABUstp

:Ce .0.- jJ . UOLU-SL YcLLUwI3H GRAY, 154 ruRUSilIl IhTERGRANULAkR LOw

PEMEABILlY, PULr INk ihubAliUh, DLUMII CEhtNT, CALCILLIJI
MATkIA0 10 ULAkI SAN u, ;Ut. rHnUPHAl iL BANU, 15t
,ALCILUIfItr MP.LL . K,

jzr.0- 3f,.r) AS tUvc 011(1 L/t ILaG. AhL V.tPDS& F'PurH-Ai

a4+U u. i' .J . a pUlrp-KLbHLt LLIE

280,0- 2y0.0



LIIHULUGiC LUG
*- c~33 * CULLIER CO. I+s, k28t, SLC 1IA8

350.0- 360.0 AS ABUEp,

360.0- 37..U LIMESTONE, VtkY Ll~HI POAhGE, t8A POkCS11 ININERGRANULAH,MLLUICP PUSSABLY hiGH PtELABILITY, GkDN CYPE: BIUGEnIC,CALCILUlli LRYSIALS, 40X ALLUCHEMICAL CONSTITUkNTS, GRAINSILEt hIPLY1STALLINtD kANG& MICRUC~1S1ALLINE TO COARSE,GU0U INUUkAION, CALCLullTEF MAIIX, GCLO IT CEMENT, SP4PRICALLITE Cttlrl 204 DOULOM11Es )3X UAklZ SAND 04xPHGLPHAlIC SAN s MULLUSK$s BkY9iCA, FGSSIL MLL5,

jl700- 3bu.0 AS ABuVE,
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TAMIAMI

AQUIFER
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SAND
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SAND
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84NOSAND
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D001 01 TE

r 4r
r[ pyrl AY
SRND
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R1 CE rL
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SUuIH tLUf1IA wMu - LilHU Luy PPJI IGUI

*- e034
COLLIER CO. 145 RZ7k 5tC 36UG ib 08 37 N P1 31 27 wI01AL OcPlH- 34C Fl. tLEV.- 13 FT. 4 SAMFLES- 0- 346 FT.OLIJPLEIEO- 05.6b.b3 UPH wURKEU 340 F1.

J[HLR GkuPHYSILAL LOGS AVA1LAULE -

GAMMA

cLE i C It
CALIPH.R

iLLL IAFE-

:20 3 4 SFM0j,ALVIN wuUSIEt (01 LLER)
LtMARKS-)eSCRIBED dY MIKt KhAPf't7-1-83ij QUAL.(CLCOj

IYUHUGELLOGIC UNITS

.O- 1oU00 SURIaLIAL ALUiFER SYSIEM
0*0- O0.0 WAIEP lAdLE AGUIFE

60.0- 80.0 IAMIAMI CNFINING BStDS
80.0- 160.0 LOU&R 1AMIAI AGLLFER

1,J*0- 330.0 tATHLkN COl4 hNING deV0
330.0- 40.O0 MIU-HAWTHOON QUIFEP

[RATIGRAPHIC FURtAIIUhs -

.0- 10.0 UN&IFFERHETIATtU SAND AND CLAY
L.10- 100.0 TArAnMI FOkMATION

luJ.0- 19LU MIoCENE COA.RSE CLAS1ICS
90.0- 344.0 HAIHURN FORMATION -

IIHOLOGIC LOG
- 034 CULLIER CU. 149S, Rk2tf SEC 36UD

*(- g0.U NJ SAMPLt,

i..O- 20.0 LIhLallNtL, tL V Li6HT LRANG( 1J WrlltEs 1St PURO.ITY,
INIkRb6ANLLAR, MuL0IC, Pu$S5LY HLH FFKMEAdlLITY, GRAiB
iPLt ,UbtNtLp LALCILUI t urkSiAL5 . 5C ALLLCHEhICAL
CUhNllTurhrij bAIN SiLL: FihNe PANGts MICRDLRYSTALLINE IC
L.UAFt ,s t Lt IhNDUAl IUN, LALCLLL It MA[RIP . ,)PARR CALL TE
tntNTl, u4 .LApI. SANL, P LLLU>K, t~uSiL MULCS,

,.;C- 3 . Lit31EON Vt Y LIGHT L#ANk 1J wr, I IE 182 PLPCSIIY ,INTtERtRAULLARk, M;L IC PF'SS1dLY t J l PEMbchbILIfY, GRkA
TI(Pi LAL1LlI±l, SKLLEIAL, CnISTALs, t . ALLCHEMICAL
tJNSIITUEiS, GPINt SILt JIht\, kANhGt MCVuLRYSTALLI NL IL
LOAkSt, L-LL. INLLRA1GLNJ LALLILilllE fPAIPJt SFArRY CALCITE
.EMtEN1, ULZ -LaOkl SANiJ ulA Pi +t FtAAL SANL MULLUSKS,
F-UMIL MULLS,

T HE MIOCENE COARSE CLASTICS, HAWTHORN FORMA i InN AND TAMPA L IM ES ONE ARE CONSIDF D iA PART OF THEF HAWTHORN GROUP IN THlIS REPORT.



LI iHULU61 LOG
w- 1034 * LOLLIER GLC leS RtZl, StC tLD

*O.0- 5C.0 LLrESTONe VErY LIHTl LRANGEs 15% PUROSI1Ys INIER6RANULAPsULUIC, GRAIN TYPE: CALLILUT1cis CMYSTALS, BIUGEhICD 40ALLb~HEMILAL CONSTITUtNIS, GkAh SILEI MICRCRYSTALLINE,
RAhGEi MIL.FU(kYIALLINE I hUtLIUMs. GUUL IN0URAIIch,
LALCILUIITE MAlRiXs SPARkY CALUlkI ChMEi, 03X QU.ARTZ SAN Cu1L PHU$PF.ATIjL SANLP MOLLU5KS, FUSSIL t0LDS5

:j.0- bb0. LIMtSIUNbD wHIInl 154 PdUJSllPi I4TERbRANULAs NLLC, GRAINIYPE3 H1CIENIcs LALCILUTIlks LK.RSTALS 307 ALLCCHEI'CALCUNS(IUENTIS GRAIN SIZ11 M(ICRJL&YSTALLINE RANGE:MICROCkYSALLINt T1 FINE, CLu IADURAION CALCILUTITEMATRIX, SPARRY CALCITE CtEMENTS I X UARTZ SANDs OL2FHUSPHAIIC lSAhUD MOLLLSKS, FSCIL MULDSs

b3.0- 7.0 SANDSTUNc, LIGH GRAYISH bkttNS 10 PQROSIr51Y INTERFRANULARWLLw PEklLAdIL1TY, uRAIN SIEa ,IEILMU, RANGE: VERY' FINE T0LUARSEs SUB-ANGULARs RUUNVE, MLUIUM SPHERCIIy, POORINDURA1UNsh LALCILUT1IE MAiRix, ILOUMITE CEMENTI 25CALCILUTI±t, 104 DULLMIIE, M(LLLLSKS

70.0- 80,0 AS ABOUE WITH MICA

80.0- 9UO LIMESTONEs VERY LIGH1 UArnGL 1,X2 POROSjIlY INTERGRANULAR,GRAIN TYPt= 81UGENIC CALLILUIlIEs CRYSTALS, 1O
ALLUCHEMICAL CUNSILIUENfS, GRAIN SIZES MICROCRYSTALLINE,
RANGE MICkRORYSTALLINE Ti VERY FINE, MODERATE INDLRATION,CALCILUTIIF MATRIX, SPARRY CkLITE CtPFENT, 35t .UAkiZ GANuG,MJLLUSKSs

9* .Q- 13'v, J AS AbUIt,

130.0- 11u.O HL.LL BtU LI(tlI OLIVE obA 1 UAk GFAY, 3C4 PUkuSIrT,INTk-RKANLLAkk, PUSSBL, hiGH cArMEAdLLITVY UhCNjLI)0Arf,
309 LUARIi PANL, Q PhuSFhAIIL GtAVLLs 'LLLIJKSS

VJRY CUAr t S ltu SANu

11.0- Ve.0 Aa AB ADVt

4zO*U- 190*0 A AbUkt,

L3.U- 10. LI 1%SIUvits MJLLkAT Libil WRA4 IL MLOERAIL YELLLOWISN 8dP wh,1iJ PURuSily, INIEm6bAtlBuLe 4 ILLIC, GI'aIN UYPE: dlGGI1jILCALLILUIltt CLYSTAL)s ?j0 ALLCHtMtiAL CCiSllTuENis, C&A nS Lt: MICR0(..RYS1,kLLINE. RAN tI: MCLC L.LYls1ALLiNE I U01U ,IruLtRAT IhNLUrA1,wC Lt.ALC.LL~1It i AT Wj., SFARI Y CALCITLtMLNr lU'L04 i.LAL ANL, u 4d$ PiPHAIiL ANG, GLLLSKS,d6RYLUA

MuCH LULSE )t-LL



LITHULUGIC LUb
w- i034 * CLLLIER CU. 1%S RZ L, SEC 3bLO

140.0- 15U.0 DOULMITE, OUEKATE DARK GkAY TJ MDtPAlE IELLOISH BaRWNp10X PURUSi11, iNTL GNANULAF, PIN PONTl VLGS MOLDICs O-90tALTEREDs LLHCURALs GRAih SIZEs VtRY i-lE RANGE VERY FINFTU MICRUCRYSTALLiNL, GUD IhNURAIJJN, OULMIMIE CEMEN ,CALCILUlIE MA RIXs eOt LALCILlilts 04% rQLARTZ SANDOMOLLUSKS, FO SIL MULDS,

15.O0- lb0*0 UULUMIIEl OUtikAl t ELLOWISH bkKLWN 15Z FURUSITY,
INiERGRANULAMf, I N FULNI VUGSA POSSIBLY HIGH PERMEABIL TY5U-902 ALTERLP, kUHEUkUAL GRAIN SIZE: EkY FINER RANGEi VEIRFINE TO MICRUCRYSTALLINEs GOLD INUURATIC DLCLMITE CEMENT,CALLiLU TE MATRiX 20U CALCILUTIIE 04X LARTZ SANC,MULLUSKS, btNTHUbNi FCWRAP LIFkA, FUSSIL rML s

ItO.0- 1 L. LIMESTUNkd vEki L1bHT GRA t 10 VOrFOSITY INTERGRANULAs LCwPERMtLAbIL11Y GPAIN TYPE: CALCILLTITEs 10X ALLGCHEMICAL
LUNSTITULNIhl GkAIN Slist: rICRkJCYSTALLINEs RANGE:
MIL kOL~YSTALLINE L vtk l.FiN POOR INOURATIN, CALCILUilTMATRIXI DLLUMITE CtMENis 20 VDLUMITE 10% LARTZ SAND,MLLLUSKSP

AS BUVE WklH LUANSE SAND

i80.0- 190.0 AS ABVE,

1930.0- ?00.0 DULO-SILT LIGHT GLlvt, IUX PURuSIlYs INTERGRANULARs LLUPtkMEAbILITYs PUOOR INURAIUNs DOLUOMITE CEMENT, CALCILUTITEMATRIX, 24X CALLILUITEs 35X QUAFTZ ShAND 04 PMOSPHATAC
SAND, MULLsLKS,

VLRY COARSE SANd (5X)

200.0- 210.0 AS ABOVE,

210.0- 230.0

Z3e'.*- 24oL.

DULL-SILT, LIGHT OLIVE TO LIGTI CLIVkt RAYs 10 PURiSITY,
itlERGkAhLAn LUk PtRMtddiLllt, FUCO INLLkATILN DCLOLITLLtMfENhs CALCLtUlft MAIIxA, 2 LALCILLITL, 204 'UARtISAbO, 029 PHUSPFHATIL SANO, 02 FhUSPHATIC GRAVEL MLLLU KS,

SANUA LIGHi ULIVt, I0 PDu(itlr, INTERANLLAR, LUwPtRHhAdiLilY, GRAIN l(t: )i~UiI, RAN.tt VERY FINE TO
C JANbs JUb-AbLAKs KLU;NEbU, UitM Sf WHEkIC I~iY POUR
JiURAli ON ULLUMITE Lt LNT, '.ILLALUIL PIlPlx, CLAYfMARIX, L4o ULLUMII L IU4 LALUiLL.lite Z 02 CLAYe U4t
rHCSPHAILL 3MN6U M0LLLK05,

0L* 2- 25(b. AS ABdUVL

c-.v- ebU.Q AS ALVL,

260,U- 27 .0 UULO-SILT LIGHT GLIVE, 0IX PUPRLITYp IhlEkGRAULAR, LAWPER MEAIL11Y, P0uk IhNdURAllN, bU)LMIIL LtMENTf LALCILLILTEMAlNIXl 4 JUAbITZ ANu 044 PH(SPmATICL AND 154L
LALCILulift MULLUsK>,

T 1-94

17).0- 1do0



LL HLOGjI LUG
- 2034 * COLLILR CL. 14,5S Z27L, SEC 3600

270.0- 80u.0 DUL-SILTs LIGHT ULIVLk 1A PURuSITY, INTERGkANULAk, LCwPbeREA8ILlTY, PULP INLURAIIUN, DLMITE CMERNTA CALCILITIHMAIRIX, 102X PHU5PHATIC SAN 02% PHOSPHATLC GRAVEL, 20%QUARil bANL, C2 CLAYP MOLLUSKS,

280,0- ZxO0O 0OLOU-SILl LibHI ULIVE, V%5 PORO ITY, INTERGRANULAR, LUWPikMEAbILIIY, PUUR INUURAIION, DOLOIE CEMENT, CALCILUTILILMAIk.Xe OJX USPHATIC zANL, 0(b QUAk17 SAND, 0X CLAY,MJLLUSKS,

490.0- 30,.0 AS ABUvE,

30.0- 310.0 AS ABUVE,

.0.- 32t.U OULU-Sir, LIGHT OLVE, 102 PURUSIi, ]NitPGRANULAr LOPHRVEAdLillr, PUOR lNDUkAlJb, ULLUMiTl LEPENTI CALCILUTI1hAlkixr a I LALC LLTITk, IUt PHUSPHAIIC SAhO6 3 Z LARllSANL, NULLLSK$,

320.0- 330.0
AS A6UVE i1TH REwFRKE L/ FRAGS30U.0- 3j0.0 LIMts l H sII 18 PORUS ITY, NITEGFARALARP MCLOiCE G~4AIIYPr dlCWC(t C, LALCILUTIIE, CRYSTALS, AI ALLUCHPICAL
CJNSIl TUNhS, GRAIN SIiES VICROCRYSTALLINL, RANGESMiLROCRYSIALLINE 10 LUANSE, G0Uj IhDUkAINs CALCILUTIEMA'IRIX, SPARRY CALCIlE CEMCF N lo QUARTZ SAND, 05%
PHOSPHATIC SANL, MOLLUSKS, FLUSIL MOLDS
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SCUIH iLCFIDA whD - LII EC LOG PRINICUI

w- 2035

CULLIkR CU. 1515 R2TE SEC C6 26 03 13 N bl 38 C3 wIUTAL UEPTH- Itti Fl. ELEv.- 7 Fl. 18 SAMPLES- 0- 180 Fl.CMIPLETD- 06.16.E3 DEPTH WiFKED 180 Fl.

WELL NAML-
FRITCHEYS TkEE FARhp FWIbUALVIN WUCS[ER (DRILLER)
REMARKS-
UESCRIbED Ur MIKE KNAPP t--dJ),SAMPLE LUALLIY (GUUD)

HYDRUGELLOGLC UN11

0.0- LC*0 SUkFICIAL AUUIFER SYSIEM
0.0- 50.0 WAlk 1ABLE AGLIFER

5U.U- bO.'f TAMAMI LUNFINING BEDS
0,.0- 160.) LDWER TAMiAAi AublFER

SIkATIGAPHIC FURMATIUNS -

.0- lVu UNDLFFEREhIIAIED SANG AND CLAY
10.U- 12z. TAIAM1 FLkMAtlJUN

120.0- 1b(.0 MIOCENt CLARSE CLASTICS
14J.0- 160.0 HAlTHORN FIURMATIOdn

LLTHGLOGIL LUG
w- 2035 * LULLLER CU, 151Si RiTE, SEC 06

.0- 11.0 SAND, DARK YELLU SH BRUWN, 424 PUORSITYP 1NTERGRANULAk
GRAIN S1iE: MEUIUMs RANGES VERY FINE TL CUARSE, SUB-ANGULA
Ai4GULAR, MEUILM SPHERICIrYf LN hNSULICAlEDs

13.0- 2u.D LIMESTONE, VEkY L1GH ORANGE 154 PORCSITY, INTERGRANULA9,
MJLUICs GRAIN lYPs dBIOGENIC, CALCILUIITE CRYSTALS 15%
ALLUCHEMILAL CUNSTITUENrS GRAIN S1ZE: MICRCLRYSTALLIrIt
RANGEt MICkOCRYSTALLINE 1U CLARSE, GOU0 INDURATION,
CALCILUTITE MATRIXs SPARRY CALCIIt CEMEN1, 10% QUARTZ SANDO
M LLUSKS, BENTHONI. FGRAMINIFRA,

c0.0- 30.0 AS ABOVL>

30.0- 400 LIMETONE, VtRY LIGHT ORAhGE, ~U4 PORLSIIYl INTERGRANULAR,
MUtLIC, PUSSIBLY HIGH PERMEAtIL11Y, GRAIN TYPti BIGGENIC,
CALLiLUITtIL CRYSTALS, 454 ALLJLHEMICAL CONSIUENTS, GRAIN
SILs iRORTALLINEs RANGE: MICROcRYSIALLiNE TO COARSE,
GUL) INDURAIU1O CALCILUTIIE MAIRIXt SPARRY CALCITE CEMENT,
05X QUARTZ SAhU, 8ENTHUNIC FORAMINIFERA, MOLLUSKS, ECHINUl,
FOSSIL MOLUS,

0.0- 5U.0 AS ABOVE,

THE MIOCENE COARSE CLASTICS. HAWTHORN FORMATION AND TAMPA LIMESTONE ARE CONSIDERED
A PART OF THE HAWTHORN GROUP IN THIS REPORT



LitiLLUGIC LuG
n 2035 * COLLItR Lo. l5±s P.i t SELC e

500- 60Q0 LiLSIUN, VtkY LIGHI ORAbE, 1Q4 PUROS11Y, IN1ERGRANULAR,LU PLEMEAEbilIYs GRAIN FYPES CALCILUTITE, 102 ALLOCHEMICALLUIS1TUtNI.$ GRAIN SILt: rICRJICkYSIALLINE, RANGE:
hIlCPRUCIlIALLINL Tu VEkY FiLf, POUR INCURATIN, CALCILLftTIE
MATRIX, 15X UARil SANUp MULLUiKS,

bU.O- 10.0 LIMESTUNE, WJAY LIGHT URANGE 2C% PRUkOSITY, INIERGRANULAP,MULUIL, PLSS18LY HIGh PERMEA1Ll11Y GRAIN TYPEt BIGGENIC,
CALCILLTITE, CYrSIALS, 404 ALLUCHEMICAL CONSTITUENIS, GRAIN
SILL: MICFLLrYSALLINL RAN6t: IICRUCRYS1ALLINE I COAkisE,GUO INOURAlIUN, CALCILUIIE MATRIX, SPARRY CALCITE CEMENI,U4i QUAR1 SANU, MULLUSKS, ECLHINIO ,

U.O- 80.0 AS ABuVE,

d0.0- 90.0 LIMtS1Uht, vcRY LibHI ORAbtb, 164 PUROS17Y, INTERGRANULAR,MuLUIC, PLSSIdLY HIGH ERkrLABIcLI1Y GRAIN TYPE: BIUGENIC,
CALLILUIITEl SKELTlAL, OX ALLUCHEMILAL CONS1ITUENIS, GRAINSIZES VERY FINE, KANGES rILRUQRYSTALLINk TO COARSE, GOD
INUURATIUN, CALCILUFIIt MATRIX, SPARRY CALCITE CEPENT, 03AQUARTIZ ANV, 024 PHOPHATIC SAND, MOLLUSKS, FOSSIL MOLDS,
CENTHUNIC FUkAMINIFEkAs

90,0- 100.0 AS ABOVE,

100.0 110.0 LIM6STUNE WHIrTE TO VERY LIGHT ORANGE, 15% PCRUSITY,INTERGRANULAR GRAIN TYPEt BIUsGENIC CALLILUTITE, CRYSTALS,9J2 ALLUCHthiLAL Lur+IAt-bIS, uaAiN $1I: MitPUkYSrALLIN,
PANGL: MICFGLRYSi4LLiNt IL LLAkiE, MULkATL NDURAllUN
CALCILULII MAIrIlx SPgkwy LALCik CtrkNT, 3s5 UUAlIL ANL,
nJLLUSKh;

1J3.u- 1lcsU AS AbUvE,

Ic0.0- 13*0 SANDSIUNis KAtyIH CP bttc 154 PkU5j11, INTERGRANULAk,GRAIN 11it: rtLUM, rAnbkttI UkR' FINL 1iL CLAkSE, SlB-aNCULPsR
MtOtUM SPHE-itilnj, Vubt .AI IULLA1IUNJ CALCILUTIIE MATFix,SPARY L.ALLilt CcEtMI, iZt tCAiLLaLLIE, U2. F1CPHSATIuC SFiL,MULLUSKS,

1LiJ.0- L t(.0 As AtSUwt,

L'.O0- 150*C As AbUvtL'Li PJOKLr INvUiA1ELC *iIH MLLUCH SHELL

*:.3- 1r0.0 S aNU, WhilTt, 3ZrL LUSLIY, ibickubRANuLA GRAIN 51E:MEOIUMp kshott VtkY t1Nt IL GeAtOLE, SLB-ANGULAR, RLUoutc,
MtbluM SP4RitLTr, uCuiNS 1LILili s J3t PH(LSP-ATIL SANU, .;
PHU PhATIL bAVtL MULLUSkS9

.0- il.v SANO, GKtbrisH GRAY, 14 rPLLailr, INIwRANOULAk LLwPERMtIABrLlr bskAIN Silt ftLUM, RANbt: VkkY FIhE 1L
GRANULE, SLd-ANGLLAR, KOLttU, hLUJUr WEtRIC IT, rLCtINGUKAlId, ULLUMAIc .eCMLN[, LA rsaltwix, C5 COLUlIIt, C:c
CLAn, Li2 KMCPrATIL SANU 9 MLL..LKjA



LIhLLbIC LOb
w- 2U35 * CULLIL$R ib. 1l5iS rkZE, S:C t

uo- b18C.0 DULO-5IL, LIGHT ULive JU (RLENISH GRAl', JoY PURGSIJY,
INTERGRAhULARt LUW PckEAILBII POUR INULPA1IONN DLLOMITE
CLPENT1 LLAY MATkiX, 0L CLAYo 351 QUAkTZ 3ANDU 109
PrIuPHAI C SANU MuLLUS3KS,

1-100
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SCLTH fLUR1UA WPF0 - LilHt LUC PRINJOLT
w- 2036

COLLIER Co. TSO R27E SEC O6AA 26 0 42 N 61 38 12 wTOTIAL UPTH- 240 FT. tLEV- I1 FT. 0 SAMPLES- 240- i4 F.,CULMPLETEU- .21.83 DEPH WORKED 4O FT.

THER GEOPHYSICAL LGGS AVAILABLE -

ELECTRIC
CALIPHER
GAMMA
PHOTO
NhUTRON

WELL hNAE-
14O3SIALLIGAIUR ALLEYpFkWMUALVIN WOOSEe (URILLER)

REMARKS-

JESLRIBED AhND CODED BY MIkE KNAPP (11-14-e3), QUALIlY (GULD).
1YDROGOLOGIC UNITS

0.0- 237.0 SURFICIAL AGUIFER SYSTEMO
U.0- 50.0 WATER TABLE AQUiFERO

,jo0- 60.0 TAMIAMi CONFiNiNG 8EDs
80.0- 160*0 LUWER TAMIAMI AQUIFER

TRATIGRAPHIC FURPATIONS -

o0- 130.0 TAMIAMI FURMA1ION
130.0- 237.0 MIOCENE CCARSE LLASTICS
37.O0- 2+0.0 HWTHORN FURMAIION

IfHOLuGIC LUG
2036 , COLLIER COs T5OS, R27E, SEC 06AA

.O- iu.u LIMESTNEp GRCdYISH bkON TL LIPAH GRAYE 15S PORUSIT yINIERGRANULAk MULIOC, GRAIN TYPE CkYStALSo CALCILUIi1lt,14 ALLUCHEhILAL CUN$TIlE iS, (kAIN SIEt MICRCCRYSTALLIE,KANGE& MIC.kUckYr.ALLINEt IU P iuiM GLJCL INDURATION,#CALLILU[ITE MATP!, SPAKRY CAL.I1L CElENi, 3t2 QUARTZ SANC,iIJLLUSKSF

1v.O- 2G. AS ABItV hrl LESS SANL (1t)
;.0.0- 3U.0 LiMESTUIE, Vtkw LIUHT OKANME, IdX PJRUSIIY, INIERGRANULAk,MLUJC, PCSSIbLY IGH PLHMEABILITY, GRAIN TYPE: BIOGEtIC,h.ALCILUJIIE, CkYSIALS, JU ALLOCHEMICAL CUNSTUTUENTS, GRAINSitzi MILFLLRISTALLINE, AhNG&: MICRUCkVSTALLINE TJ COAPSE,GUOu INiURcII[N, CALCLUITE MATRix, SPARRY CALCITE CrMENT,OX QUARIL SANhU MULLUSKS, FOSSIL MOLDS, ECHINIC,

THEMIOCENE COARSECLASTICS, HAWTHORN FORMATION AND TAMPA LIMESTONE ARE CONSIDFRFDA PART OF THE HAWTHORN GROU)IIP IN THIS REPORT
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I-1L.LLL4t LUtj

_.aG CLLLILK (. L. JDLt $tlc, SC GbAA

.+..- its.i ujLipIf t o UJLVk AAt L±LnI 'hAt, 10A i%'LlTY, IN it hKANULAK,tkLIC, PL 'LY ljr 1L6r PcKFEAbILI Y, 5U- rGa ALTEfl,
LUrLLJAL, (KALt Sliti WLKI Ih, kAN(k i V ERY FINE IL
A±6CK6LC lALLi~tI bCLu INULkAIlIuN ULLnMTE CEhtNI SPAskY
(ALCsht LPLINI, Wt4 4UAcI1 SANu, MuLLLSKS, FCSIL MOLDS,

+J.L- ti., Liht4JUI-Pt L itHi GkAt 10 Vbk4Y LiUiT 3kAhrn, l0X PUgCSIIY,iiiILIdihKAnULAKIr MULlt<, 4RA1N IrPt dlUGEhIC, CALCILL IAE
CA TSIAL., 41.4 ALLULi1mICAL CCNSi1,ut 10t GKAIN SIt:
MiikJLkY&IALLINL, I&ANGtS MSCKUI kY)IALLSNE 10 MLDIUM, GuOUINL LAATII CALCILUlITL MAlkIXP SlIARRY CALCITt CEMENT, 0e
uAkIL ,ANL, flULLLSKS, rO)$IL MLDS, bkRUsLA,

"a"0- o.O LhrLbIIhL, YtLLUnI) bKAYf, IL4 rUKu lb, INtitkGkANLLAR, LChPrLAtLAALilY, uKMIN TYita bIaGchaNC, LALChtLuItk, CkYS[ALS,
cOs ALLU'rILMI.SAL CUNSIIFUcIlS, 4kAIN SIZESI1COCIVSTALL±lk
KANGtI MILuC ISIALLInt Ti Fivt, PCuk ±ADUiRA1LON,
LALLILUTIIL fA1KI.k C.AV MATIdX, U34 CLAY, 05% UAMTL SANaJ

MOLLuSKj

'.U- lU.Q As AbUjL Mid LJULLMAIL KAt4

i..0- tV*0 SANbU [NL tv&rY &INI UIANCp tt iYkLjSITY, INTfk41NULAg.A
GRAIN S1JE' FIk, RANGES VkRY FINE TO M4ur, SUB-AN$VLAR,
MfEIUMn SPhlICITY, NUDERAIt INDUKATLjN, CALCILUTITE ATRIX,
3U1 CALCILLTITE, nOLLUSI,

UW.-- 40sO LIMLSTU~t, VckY LiUHI URAN6E , lb; PukU,),IT, LhERGRANULAA ImOL&IC, $CSibLY rtin PtRAABILITY, GRAIN TYPLS BIOGENIC,
LALCILUJIlt, CRTSTALS, 3G ALLJCILMICAL CtNSTITUENTS, GRAIN
SUE: $ ICCLMCYSTALLn4, RANGES IICRUCMYSIALLINE TO COARSE,LaL4 IjNUM*TION, CALCLLUTIIL IIATMA, SPAkkY CALCITE CEMENT,

UiJLUMTt CtfltNI, I5a oc4DjITL, vX UAI1jZ SAtOp MOLLUSKS,
FOSSIL OuLDS,

yu - iWV*Q AS A6UVL,

. * J- i14.Q LJlLtSTUht, VcrkV LJI UMAn2t [) khiTt, cOZ PuJROSIIV,INTEIGIALLAKj MuLUic, PUSSIbLY HGH it k? AbILIH GRAIN
Itr ti dIUGLNiL CALCILULIUt, $KLLtIALp 4t( ALLLLIILkICAL
C.iNSTITLNL., (KAINh 5140c rLRJk1YSTALL.NL, RANbE:
MICMUCRYS)ALLINE fu CQARS~j GLJU iNUUkAIC, CALCILUI11h
fA1RIX, SPAMNY CALCItE CtpqtrT, 40A Ql4Ak SAND, QZ
'rCSPHATIC SArqi, tULLUSKS, FLSsIL fOLLS, bNYOZLA,

";.i. - Jcu.O AS A8VL,

s .U( Iu1.!U Aj AdOWE,

IJ.L- 14t , OANUSUNt, LltHt bKAV 1U VLLLaJISf GkAY, LL PUROSIJY,
INhRGRAALLAM, 6KAlh flitS MtUiuA, KAPNCt3 IKY FINE 1&tuJUM, S0-ANGULAk, fcOUiM SPitkIL±TY, UU&RAIE INLURA1IN,
CALCILUiIIL JIATIX, 23 CALCALUIIIE, nLLLLSIS,

z ,r.U 1:.O AS AoLvk wiTri t Lun IhbuAA1O0h

1-104



LIIULLUbt LOG
w- 2036 * LLLIER CU. 15Ss R2lEk SEC 06AA

150.0- 160.0 AS ABUVE,

160.0- 170.0 SANDSTONE, LIGHT GRAY TO YELLOWISH GRAY, 10% POROSITYs
INTERGRANULARs LOh PERMEABILITIY GRAIN SIZE: MEDIUMS RANGEs
VERY FINE 10 MEDIUMr 5UB-ANGLLAR, MEUILM SPHERICITY, POOR
INDURATION, CALCILUTlE MATRIX, CLAY MATRIX, 154
LALCILUIllE 052 CLAY, MOLLUSKS,

170.0" 180.0 LIESIUNEs LIGHT GRAY 152 PURUSITYr INTERGRANLLAR, VUGULAR,
MULDICs GRAIN TYPEI 810 ENICs CALCILUTITE, CRYSTALS, 25%
ALLOCHEMICAL CONSTITUENTSs GRAIN SIZEs MICROCRYSTALLINE,
kANGEa MICRUCRYSTALLINE TU MEoIUMP GOOD INDURATION,
CALCILUIITE MATRIX, SPARRY CALCilE CEMENTS 154 QUARTZ SAND,
MOLLUSKS, FOSSIL MOLDs

180.0- 190.0 AS ABOkeBT POORLY INUURATEDLUL PERM.

190.0- 195.0 NJ SAMPLE-RILLER V.FINE QUAPFTZ SAND

195.0- 200.0 SANDSTOINE YELLOWISH GRAYs 124 POROSITY INTERGRANULAR, LCh
PERMEABILITYs GRAIN SIZEs MEDIuM, RANGEI VERY FINE TO
MEDIUMS SUO-ANGULAR, MELDIM SPHERICITIP POOR INDURATION,
CALCILUTITE MATRIX CLAY MATRIx, 25 CALCILUTITEs 05Z CLAY,
MULLUSKSs

2000- 2100

21U.0- 220.O

DULL-SILT, LIGHT OLIVE GRAls 1?2 PUROSITYs INTERGRANULAR,
LOU PtrMLAbILI[Y, POUR INL EATNiUN UOLCMIIL CEMENT,
CALCILUTiTE MATRIX, 152 CALLILuIiFt, 20t QUAkTI SANO, OD3
PHUSPHAILo SANL MULLUSKS,

SANOSTUNE, LiGHT GRAY TO VtLLu is*l GRAY 154 POROSIlY,
INIERGKANULAR, MULUICt PIN PGII VUGS, G~AIN SIZE: MEDitLe
RAN6t vtky FINE TU MEDIUMs SUd-ANGULAk, MEDIUM SPHERCITY
G~UU INURATIOrs LALCILUTJI MATRIX, SFARRY CALCITE CEMENl,
DJLUM1lt CtMelNT, k1 CALCILbUlIIt I25% OLOMITE, MULLUSPS,

22U0U- 23.U AS ABOVEk

231.0- 237.O

237.0- 24.0O

LLMESIUhNE VErY LIGHI URHNGE, cLt PORUSITYs INTERGRANULAP,
MULLLC, PLSSIBLY HIGH PERh"AbtLJIYs GRAIN IYPE: BIOGENIC.
CALCILUTITEs LKYSTALs 35% ALLUCEMICAL CONSTITUENTS, GRAIN
IZE's hlCRkLRlSTALLINE, RAN~ts MICROUCRSTALLINE TO CUAK5.~

Gu O INOURAI1ON CALCILU;ITE M,41kIXs SPARRY CALCTt CEMENT,
0Sz ULAkRi SAND MULLUSKS, U8kYJi:A VERTBRAtE,

UULL-ILI, LIGHI OLIVE gRAY, I,' PCROG11Ys INIERbRANULA n
LOw PERMkA$ILITY, POUR INDUNAIliUNs DOLLMITE CEMENT, CLAY
MAIkIX i0%o CLAY, 4o QUAKIl ~a.hiL 014 PHUSPHATIC SAND,
MULLUSKS,

1-105
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SLUIH FLuRIDA wMb - LI1HL Lu, -RhiULT

W- 2037
COLLIER CO. 1515 R28E SEC 06BB 26 03 31 8 81 33 15 WTOTAL DEPTH- 200 FT. tLEV.- U FT. 20 SAMPLES- 0- 206 FI.COMPLEIED- 06.28,3 DEPTH UORKED 200 FT.

OTHER GEUPHYSICAL LOGS AVAILABLE -

LALIPHER
6AMMA
ELECTRIC
NEUTRON
PHOTD

MELL NAME-
CZ.371fVERGL.ADES dLV, SFWFUALV 1N wCOSTER (DRILLER)
ReMARKS-
UESLRIBLO ANU CIJUEU Y "Ike I NAPP (1l-21-e3), QUALITY (6000),

rYIORGEULUGIC UNITS

0.0- 180.0 SURFICIAL AGUIFER SYSTEM
0.0- 60,0 wATER TABLE AQUIFER

600' 120.0 TAMIAMI CONFINING BEUS
120.0- 180.0 LUOER TAMIAMI AUIFER

STRATIGRAPHIC FORMATIONS -

.0- 140.0 TAMIAMI FLRMATION
140.0- 180.0 MIOCENE CCARSE CLASTICS
180.0- 200.0 HAWTHORN FORMAT ION

* ~L:t.5 CDs T13S1, R2sE, SEC 0686

.0- 5.O LIt ISUNt, Vc Y LIGHiT ORANGE, 15z PUROSITY, INTERGRANULAkMULDIC, PLSS .LY HIGH PERMEABILI1, GRAIN TYPE BIOGENIC,
CALCILUTIlts SKLLELAL, it5 ALLLJCHEMI.AL CONS1I11ENTS GRAIh
SILL: MICROCRYSTALLiNE, RAhbEIs MICROCkYSTALLINE I CUAFSF,MUOLPRAE I LRAT1LN CALCILUIfL MAFRlI X, SPARRY CALCI1E
CEMENT, 014 wbAkr SANM MLLLUK , CORALs B YOZUA, FOSSIL
MOLUS,

*.j- 0.c LIMtSTDE, VENY LIGHT URANGE UJ WHITE, 20X FCRLSITy,
INIERGRANLLAs MULDIC, PU>SIBLY nIGH PERMeAdILITY, GRAIN
TYPE bIUGthIN, LA .ALCILUII1 CRYSTALS, 25% ALLOCHEMICAL
CUNSTIIUtlS GRAIN 511cr MICRC.YSTALLINE, RANGE:
MnICkCRYSIALLINL TI CUARSE, GUUD INDURATION, CALCILUTITE
MAtiIA, SPARKY CALCLTL Cr1iENI, uOZ QUARTZ SAND, M.ULLUSKS,
CORAL, BRILLCA, I-USSIL iMOLLS

20,0- 30. AS ABUVE,

THE MIOCENE COARSECLASTICS. HAWTHORN FORMATION AND TAMPA LIMESTONE ARE CONSIDERED
A PART OF THE HAWTHORN GROUP IN THIS REPORT
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LL MU LU6C LUG
V- 2037 * COLLIER C{, 1515, R2BE, SEC 06b

30,- 40.0 LIMESTOUNE, VEY LbHI LRANGEp 15V POROSITY, INTERGRANULAR,
MOLLIC, bLGULAR, GRAIN IYPls dLUGENIC, CALCILUTITE,
CRYSTALS, l't ALLUGHEMICAL CONS1ITUENTS, GRAIN SIZE
MICFOLkTS1tLLINE, RANGE: MICROt.R.YSALLINt TO FINE, GOOD
INLURAllhN 5PARRY CALCIIL CEMENI, CALLILLTITE MATRIX, 404
SPAN, OiL I.UARTL SAND, HIGI- REL kYSTALLIZATIuN, MULLUSKS,
FuSSIL MOLLS,

4,00- 50.0 AS ABUVE,

5u.0- 6bU0 LIMLEI SNtL WhITE* 18 PLRLSITv. INIERGRANILAR, MCLDIC, GRAit
TYPEI BIObENIL, CALCILUTIIE, CRYSTALS. 359 ALLOCHEMICAL
CONSTIITL tIS, GRAIN SIE. MICRJCRYSTALLINE, PANGE$
MICRUCRYSIALLINE TO CUARSI, MOULkATE IMNURATIGN, CALCILUI±T
MAIRIX, CLAY 4aTRIXP 35 .LARit SANO tuLLL.~KS FOSSIL

60.0- 3C.0 SANUSTUNt, LIGhl CLI'vE, 10X FURC5I1TY, IN1ERGRANULAk, LOW
PERMEABILIlY+ GRAIN SILt: MECLJM RANGE: VERY FINE 10
CUARSt, SLb-AN6ULAR, MEDiUM SPrIERICITs, PGR INULRATION,
CALCILUIIE MATRIX, DOLUMITE CGMtNTI 2C% tALCILUTITL, c0O
DJLUMITE, "ULLUSKS,

8u.O- 90.0 SAh U LitH1 UL VE 10% PURUSIIf, INIERGRANULAR, LGO
Pt ERABILI1 , GKAIN SliUE: MEIUM, RANGE: VERY FINE TO
COAREs, Le-ANGULAR, MEDIUM SP-ERICITY, POUR !NDURATllON
CLA MATRIX, CALCiLUTITE MATFIx, UGLOMITE CEMENT, 05Z CLAY,
15X CALL.IL iTt, 20% DULGMIts O:) PHOSPHATIC SAND,
MULLUSKS,

'0.0- 1000 AS ABOVt,

100.0- 1.100 AS ABUVE,

... 0- 12L.0 SAND, LIGHI CL±VL, ICt PORGSITY, INTERGRANULAR, LCk
rPLKtAbHLlir, urAIN 51 tL rPtl U, RANGE1 VEkY FINt TO
,JAkSt, SUb- Arkyb.As Mtdlbr .SiC LC IY PLOR INOLRAIIJN,
LLkV MAIkJi, LULMllt LetlT, 's4 CLAYr 10i DOLIrilE, L3*
t-iLStPHAlIL ANe MJLLuaMA,

1J. - 135.0 LitcS.l tt, LK r Li b l LSAibL- I' UAIK YtLLL I Ih K]RANGE , 1:i
PJ!SIITY IN ckI ANtLAk MtULUL,sP VLGLLAK, bkAiN TYPEt
brILtbtCs LALLILLIIE, Ur;RY14L5 304 ALLLLhLMICAL
Luh511TIULNTrh, tArl lits ICRhkJCNlALLIN, kANLEs
MICKUCHY3IALLI ,L I i L UAhS U: I 10iUUkAIIL%, LALC ILUITE
MATRIA, UltLUMIL LthtNTs 4L ,l U)LGMIIE, 051 ULAFfL SAN, ,
MJLLUSKS, F(intL M LUS,

i,.O- Q.;.U LIIESIUNt, whiIt, 4L4 aOYUS011Y, Ilf, Gkii hLLAK, LC
fcPMTEA68LLIl GRAIN TYPtI CALCLLLTITl, BILbtUNIC 102
ALLLCHtMILAL LJ5lijIUtNlb GkRAAN a~ItlI MCRCLCRYSIALLtNE,
KA GI 1 it cLW ~FIALL TL. MEujLLI, POULk INLkATON,
CALLILUIit L nl er4 i, 921 C L,l NANi, rcLLuSkS,
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LI IULLtIL LUG
,- 4C37 * COLLIER CU. 1515, RLBcP SEE U6o0

14rJ,- 160b0 SANDSIU t, VtkY LIGHT URANGE i1] LARK YkLLOWISH OANGE, 1 5
PURSIlIY, INThRGRANULAk MOLi'L', GRAIN SliE: MEOLUM, RANGE:
IERY FINE 10 LUAKSE, SUB-ANGLLA4, RUUNCEU MEDIUM

SPHERIL±IY, i0DU IN4DURAfi±U DULUMITE CtMENI, CALCILUTITE
NATi I~s SPAPRY LALLIIE COINI, 53% ULLMITE, 15%
CALCILUlIIEo MULLLMKS,

ieU.0- Ieu.O SANU WHIllt IL VtKl LibHI UKAN ij, 304 PFRCSI1Y,
INTERGRANLLAR, GRAIN SILE' CCAKSE RANCE: VERY FINE 10 EERY
CUARSL, SUd-ANGULA RUOUNDED, MEDIUM SPHERICITY,
UNCUNSULIUATUE, b05 PHSPHATIC SAND, 03% PHOSPHAIIC GWAVEL,
MDLLUSKS,

180.0- 1'r.O UULL-SILI, LIGHI U.I s 1U PUN-SItYs INJIEKGRAtNULARe LOw
PERMtABALITY, PUOR INULRAIO, GULUMIIE CEMEhl, 10 OUARIZ
SANU, 05,t PHSPHAIIL SANU MriLLvSKS,

Io0.0- 60,80 AS ABUVE,
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DEPTH COLUMN ACCESSORY FORMATION HYDROGEOLOGIC
(FT. NGVOYD) MINERALS UNIT

WATER

- TABLE

TAMIAMI AQUIFER
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SOUTH LOfLJkluA ~io - LIIHL LUG PRIhIULI

w- 2038

CULLIEA CO, 147S ki?E StE 270L 26 ki C5 h 81 36 15 wIJIAL UtFIH- 335 FI. flE.- Lt Fl. ?5 SAMFLES- 0- 33 fT.CLPPUILtkD- b3.O8.17 OtPTIH WoRKED 335 FT

UtHER GEUPHYSICAL LUGS A'VAILALE -

bt ULOG1S
CALIPP4ER
tLECTRIC

ktLL NAhE-
O6Q36 JUhN VLE1PDRILLEL EY SFWMUPALVIN WUOSTI:k DRILLERR6EIARKS-

JESCRIKEL 6Y MIKE KNAPP,(1-5- 84 ), SAMPLE LUALIlY (GLOU)

hYuR0kQELULUb C UNL(S

0.0 60O.0 SsFICIAL ALUIFER SY1IEM
0.0 40.0 wAlER IABLE AQUIFER

40.0 55.0 FAMAAM1 LOhFIING LuNE
55.0 I600u LUWER 1AMIAMI AQUIFERib,60 2d5.0 UPPER HAwTHORN LUNFINING iONE

4e5.0 3ZU~, SANDSTUNE ALUIFER
x40,0 MIJ-HAWHukN AGJUIFER

Ih"ATIGPAPHIC FORmATIUOS -

0- 10.0 UNDIFFERENTIAfED SAND, CLAY ANU SHELLS
10.0- 14U.0 TAMIAMI FCRMAII0N
140.0- 16L,.0 IOCENE CCARSE LLASIILf
e.u*0- 340.0 AhkTHORN FURMAFIUN e

.IIHOLOIC LOG
f a * o.ULLIfR CU. 17 c/, DC c9L

*0"- .U 4NU, Wrillt, 3 PuRGhSlt, IN ILTbRANULAs GRAIN 51sizMt UMP RANGt V xtY tIrt 1C itLJUiM SLb-ANGULAR, MELIUMSPHERILills (hCLr S iL ltO I :D .1) LALCILLTITfE, 02t HEAVYlihIERALja rULLLt.$ S,

*0w- RL. SrELL dtUP VtRY .L1bHI UA A4t Ia knrSl e. LNLCNSULIDATED* 4 4' JA hL SANG, rULLL KS,

r-ibHLY kLA$I1A , L/ i0N ShF F LE (L kCCI)

- .0o M LIMESIANE, %LNY LlNdF LkAsCt- i: PORUOlIY, INlEkGpaNULAR,
"JLCClt GRAIN lYPts BluGENIC, LALL LUlilE, CkhY TALS, lutALLLl.HEnICAL CUINbTiIuLIln GkAIN SILLS iLCUCPYSaALLIIF,
ANGt M ICULFYSTALLINt TC CLARSt, GwJE Ia bPAliCN,
(ALCL LUIL' t MARizx, SvrPdMY CAL.IIL CtMI lo, Jd. QLUAFIL a lUr

rJILLU$SKS FUS105 'iJLUbP

THE MIOCENE COARSE CLAST ICS, HAWTHORN FORMA I ION AND 1 AMPA i IM FST ONE ARE CONSIFREDA PART OF THE HAWTHORN GROrI Ip IN THIS REPORT
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LiIHULUblC LUG
4- 203d * LULLItM LU. 141as K27it -.L 7UL

c4.,- 3j.0 LI MSl s tY LIGHI ORAh(-E, /Ur POiSIy, INTERGRANULAP,IULLIL, PLS.$IBLY HIGH Pt rEABILI1,T GRAIN TYE'i BIUGENICLALLJLUITLs k KLE1AL, '02 ALLJCHEPICAL CUNSIITUENIS, GRAINSi1EL MIAKCOY$T1ALL1Nts KANGE: MICRUCRTTALLINE TO COARSE,GUL000 INhbLADTc CALCILUTlIE MAIPlX, SPARAY CALCIjE CEMENT0v4 LAUkiZ S'VL, MGLLUSKS, dRYOL)A, CORALs FCSS1L PCLOS,

j.0- 4U.QO AS ABLvL,

40 O- 55.0 DULU-SILIs LiGHI OLIVE 109 PUR SIYs IN1ERGkANULARs LOWPEr,.EA8ILIIY, POOR INUURAIION, DOLOIITE CEMENTI CALCILLT±TEMATIkX 154 LALCILUIITE 10, QUAk1i. SANCs 3x PHCSFHATIC5A4ND MOLLLSKS,

5.0- oC.0 LlIMLt Nts LLkV L16H1 ORAN6Es 152 POLU Jll INIEhGRANULAw.
rULUIL, GRAIN IVtt 8U6EhNIC, %ALCILUIITfE CYSIALS, 351ALLUCIHEILAL CLUSTITUENhi, GkRAl S itE MICRLCRYSTALLINE,
RANGEI M100LCRYSALLINE 1 COARSE GUOC INDURATICN,
LALCILUIITE MAITRLX 05% PH SPH.ATI SAN, C5X QLARIZ SAND,
MOLLUSKS, bkrCZOAs FOSSIL MOLDS,

0o0.- 70*0 LINESIUNEs VtRY LIGHI URANGEs 15% POROSIfY INTERGRANULAR
MULL,C, uRAIN TYPE: dI6GENICs CALCILUIJTE CRYSTALS, 354ALLOCHEMICAL CONSTITULNlS GRAIN SIZES MICROCRYSTALLINE,
'ANGE: MCRu.kLYSTALLINE 10 CGARS, GubG I1NURATI N,
LALCILUIJIE MAIRIX, 10% QUARTZ SAND, 03% PhOSPHATIC SANO,MOLLUSKS BRITLLUAs CURAL, FGSSIL MOLDS,

7J.0- dO*( AS ABOVE,

B0.0- 90.0 AS ABOVE SANDIER (30X)

90.0- 130.0 LIMESTONEs VERY LIGHT ORANGE FO WHITEs 152 PGRCSIrsINTERGRANULAR MOLOIC, GRAIN TYPE$ 810GENICs CALCILUTITE,PELLET, 502 ALLOCHEMICAL CONtSITuENTS, GRAIN SIts VENYFi~ht RANGE1 rLLULCR(SIALLINt lu MEDIL s GCUL ANDURAJl N,LALLILUIlT I "kiX, 20t LUAklil SANhD, LLLU5KS, PLANT
JkAINS, F(a ±L rCLUS,

1'..-- I13j j SANUSlu(J 1E k ilj , L 04 PUPCSIII, INTERGRANULAR GkAlI SILEflMcUDUM nAtLI ktkY Fait 1 tu±riM SLU-ANGULAF, POUNUL,MEdIUM $PHEKCiTYs MLUtkAI INIU)LATIIJ,, CALCILUTIE t'TkIX
3)4 CALCILLI IE, rMULLL. 5,

JLJO-S1LI (j~54

L1.0UU- IZ(.0O ULUMilt, LRAjII u~RANGts 159. UFU.$ IY# INTkGC-RANULAR,
INTLRCkRSIALLI E, rIN PUINT VU,, 50-9C ALTtk 0 LUHEORAL,GNAIN Slit vtKr FINtll NAt4L. wrkY FINE lub ICROCLKYSALLi f,bUOu INUUFAILLNp LOLUMIIL CEE.NIs CALCILUtLT TMATRI,, 2C(,LALClLUIllt MULLL0 a K rU~SL uMOts,
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LilHiULUGi L OG
M- eCb * LDLLLik C0. 14Ib, M2Z,/ Set 2ZjL

1L.0*- 13U.0 LLMtSIOUhE I -kY LIGHT URANE, E i PORUSI1 i INTERGRANULAR,
MULUIL, GRAIN TYPt: 81OGENILs 4.ALC(.LUIIlE CRYSTALS, 25X
ALLUGHEMICAL CuSIITrLENIS, GRAlrt SitE MICRORYSTALLIEP
RANGE MlCL +UCfISIALLINt TO CCAKS t GUOL lhGLRATICh,
cALCILUIllE MAIRiX, O©LLUMIt CEMENTS jPAkRY CALCIIE CbMENi,
15% UOLOMIIE, oaC GUARTL SANG, ULLUS)PS FUSSIL MOLDS,
BRYLUZA,

130.0- 14L.U AS ABOVE,

0L,'.O- 1 5uO, AS ABGVL wiIh COARSE SANU (2%)

L;0*Q- 160.0 A. ABUVE,

uJLOU-SiLt LIGHI OLIVE TO VEhY LIGHT ORANGE, 1C PURUSiIY,
INTER6RAULAk LLW PtRMtAeLfY, PUOR I4L AICNT DCLCMtiT
CcrENTs CALCtLLIilE MAiWIX 2.a LALCILLIlTE, 154 QUART2
SANDL MULLLSKS,

SANG IS V.L. lu GRANULL SIZE

115.0- 175.0

I15.0- 18U00

LIMESTONE, Vunv LIGHT URANGE, 15% POROSLIY IN1ERGRANULAR,
GkAIN itPE LALLILu1ITE, BIGGENIC, CRYhlALS, 35%
ALLOCHEMICAL CjNNsIITUNTIS GRAIN SIZE: MILROCRYSTALLINE,
RANGE: MICPuCRvsrDLLINE TO CCARSEJ MODEATE INOURATION,
LALCILUIlTE MATRIX, DOLUMITE CAMENT, 4C% DCLCMITE, 15:
wUARTL SAh, POLLUSKS, FOSSlL IULDS,

DULU-51LIp VERY LIGHI URANGE TO LIGHT LLIVEe 104 POROAITY,
INTERGRANULAR~ Lot PERMEA8ILIT(r POOR INUURATION, COLOMIIE
CEMENT, CALLILUtITE MATRIXs 20 CALCILLTIJlE 15% QUARTi
SANDs 04% PHOSPHAIIC SAND, MOLLUSK$s

180*0" 190.0 AS ASOVE,

4 %u*O- 20Cv.9 0UL-S ILT LILHi ULI s, 10 PkJ uSTlY, iruIENGRANULA1:, LU
PE R MEILJ11l, euLb INDURAlIUi, L LLOMit .cMEbTp LALCLLLIITk
HATi IX, CLAY frAT I, 0e4 LLAT, iA CALCILLTII1E 5
PHUOSPHATjt SAND, cL2 t UAkIL )Ai -fLL>MS,

eit?0 - '. AS A8O4 ,

0ULL-1LT, GRAYi, H tLIvE JUT qi -URills INkTEbFANULAk, LCa
FtREAbIIII FUORk InkULP(AlItl, uuLLMiIi CrtPEEt, LALCILUTLTF
MAILl, L.LA( FAkl AX I 1 4 CALL.LLIIt, 93 CLAY, 35X
PHL.PHAII. SA bL, LG4 WuARTL SAN, MULLLKs, FGSbIL
f RACMEN1S

iJa0.- ?2.U AS AdUvt,
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LitILNLLGIL LOG
w- 203b .* ULIE Cu. 147z, R21Es SEC 27UL

2'.0- ZC.U LIMESIUNE, Wh11E TO VERY LIGHT UANGE, 15% FRSIrY,INIERG2AhbLARP MULDC, GEAN IYPE: BUGENrLC, CALCILLTIl,SKtLEIAL, 5S ALLOCHEMIfCAL CONIII1UENIS, GRAIN sIZEa FINE,RANGgE MICRUCRYSIALLIL TO COARSE, GULO INOURAIrIUN,
PALCILUTI I MAIRIX, ARy CAL-il CEMENLS 02Z QUARTZ SAN ,O2 PHUShATIC SANO, FUGLLUSS, FLSSIL tCLDS,

24OU.- 20,0 AS ABOVE,

ZU.0O- 2C.U LIMESTONe, wHITE, LSX PJRUSITY, IIERGANULAk, OLOIC, PINPUINT VUGSP GRAIN TrYPts BIGENLC, CALCILUJITE, CRYSTALS, L'ALLUCHEILAL CLNSIILENIS, HGRAIN SIZES MJCRUC&YSTALLINE,RANGtz MACkUCKYSIALL4E (U MEuIL.M, GUOLC INDURAIICN,LALCILUTIlE MARIX :)PARRy CALZIE LMENT, OZX QUARTZ SANP01% PHUOSP-1IL SANu, MULLLSKS, F51L NLDS, PWYIOa,
cbU.O- 2100 AS AdUVL,

270.0- 28o.o AS ABUvt,

bQO60- 2' .o

9 * %. 0u*1

LIIIESTUNE, trY LIGHI OkANGL TlI WHITE, 15X PRCSITY,IN1ERGRANLLAR, PIN PtINr VLGS, fDLUIC, GRAIN TYPE: BIOGENIC.,CALCILUTiTE CLkYISTALS, 25 ALLUCHEMlCAL C0NSIITUENTS, GRAINSIZE. MICRURAYSTALLINc, RAE: tICRUCRYSTALLINE TO LOAMSE,GOUD 1NIRATION, CALCILUllE MATRIX, SFaRRY CALCITE CEMfENT10% QUARTZ SAND, O02 PHUSPHACIZ SAND, MULLUShS, BRYOZOA,FOSSIL IG LLS,

Ai Ad8LVL MLR' rrH+C (,c) w1i ii lChNUiU SINE~S
00.J- 3iU0.U AS A 0VL,

asl.9- 34c"

i 1 :5.g. 334W.J

LIESIitNE, uvkY LIHI U ANCGE 11 HIIE, 1Q4 PLPU.,lIY,IER1ECANLLM, Gk-Aln IYP: LCA'LIUjIj., BlUGENIc, 10(ALLCHEMtAL u TAhIULlj b GRAIg4 SLtr !ICPUCPYsIALLI1N,bNc:r PMIL$UCKYZTALLLNc I Fht, , MUDEAIlE INlUWkAIIuNLALCILUJIE . ATRIA, 13a' uAT! SANU, nY- PHSPHA1C SiNDI,MLJLLUh ),

UJLO-SILI, V'tK tIbiHl UAiG , iUL IuRully, INIRRNULA~LOW PCRMtalLatl, ruuf ILRLAILN, P JULLMITE CMe I,LALCILUlII t MAlkiX, .U4 LALC1LIIlIt, !( CLAe IZ SANL, ,:r]riLSrHAlit. SAhUit MuLLL )K ,,

SU(t. v.L. PHOS I atO

:.u- T L ULUttir VERY LiLiI ukAN,,E TO GRAYISH ORANGE* 15Z POUUSjIY,INrERGRANLLA R LuLAh , -Yv AL4Rtu, ELHLCRAL GR3o.
Sii VI FTIbN , tr1Nz VtkY FINt li rILkL~RIALLINEs GGCDINULATI'UN, ULLUIE E'Ij- Nt ut4 QUAR11 AhN, 05t PHOSPHTCL)ANU;, t JLLU)I<5

9
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SUUiH FLURIDA whM - LIlTL Lul PRINIOUT

h- 2C49
tLGLLIER CO. T49S i27t SEC 07AA 26 13 43 N Fi 38 55 

1TUAL UEP1H- 26C FT. ELtv.- I, FT. 3U SAMPLES- 0- 2bC FT.
COUPLkTOJ- b3.U.U7 DEPIH wGUKED L6U FI,

UiHiE GLUPHYSILAL LOGS AvA4ALABLL -

LALIPHER
LL tCtHIL
NLUTkRb
SUNIL

ikLL NAMt-
5FWMU Li0J3-1ULDLN GAlt ELvu #2,ALvIN WLL'LSiE (DRILLtR)
RtMAkKS-
UttLRibto 6Y MIKE KNA t (t-i-bsi),SAMFPLE 4Lb LITY (GLLC)

Hr Yb UGE uLuG UNITS

U.0- 250.0 SURFICIAL ALUIFLR SYS1EM
U.0- 25.0 WAIP IAbLL ALIFER

cO- 5U0.0 TAMIAMI LUhFINIbN BtLD
5900- 25.0 LitER IAMIArI AUUIFEk

IRATIGRAPHL LFURVATIINS -

•C- r.0 UNDLFFtkLNTIATEb SAND, CLAY AND SHELLS
5.C- LQ0.J TAPIAMI FLRMAI10N

19o,0- 250.0 MIOCENE CLAkSE CLASTICS
250.0- 6( .0 HAWTHORN FUkMATIOUN -

LITHULOGIC LUG
W- 2039 . COLLIER CU* 7495, R27E SEC 07AA

*U- .) SANOp MLO1;EcAIt YLLUwiH BRLo , 3,54 PU J)if, INItRGK tANtLg ,
skA1N SIZLs PLuluM, RANELt VLER FINE TL itLDitMs SUo-ANG:LAn

AnIGLLhk, 1t 4 iLf PHritklCI1(, LNLuN-ULITltUp GL LIMIESIUNl.,
t14 HEAwvY F'INEHAILS

*V 1.5.0 L±MnSigntsg VINY LIRMI uiANbbL ,t., Puk0USIIY INIKbtkANULA,
MJLU'IL, P SIBLY HIGH PR'tRMAdI11Y GfCAlh tlrPta CALLILL iIt,

iLLEhit., eTrr3lALS, IOZ ALLUcLcMI AL (LthS1Jlu hIl,, GRAIN
jlZE* MICFKLLP tAlLLINL ANGE ILKcU'I YIALLNE 11) BEUJ r,

tbuLu INU0k0 l±ILn CALCILUIIlt M4lIX SFAkrY CALCITt CIrtNT,
'5A LAiL bANIN, LULLUL K$ FL .>IL A.JLUSp

"- r' " iW LiESl UNt niTE 10 VE~Y LbHI F, ANG , i1t PLRLIlTY,
iN1EKR Ak. NLI.AK. MJILUI-, GRkAIN TYt: CI LALLILUTITE, 1Q(;GEl]C,
SKLLtTALs i~4 ALLULHtMICAL CLaijlJILtNI; GRAIN aIL s
ikO UL YSIALLIIts rANGt3 MICLRJCRYSIALLINE 1U CUARSE,

MJERAlIt 1 t, ATIU N, CALLILUiIIc MAl-1X, C3 QUAkiL 34AN ,
tLLUSI3, LkLaIALtAs ECHINLIL,

THE MIOCENE COARSE CLAST ICS. HAWTHORN FORMATION AND TAMPA LIMESTONF ARE CONSIDERT
A PART OF THE HAWTHORN GROUP IN THIS REPORT

1-119



Li MULuIC LUG

uu9 * uLLtk LU. I4y$, P%77, Sic 1C 44

00.3- 2!.0 AS ARBOvt,

i5.0- 3., LIMtSTLNE, YLLLUjIr GRAY, I0 PORUjilp INIERGRANLLAR, LUwFHRMhEABiL1Y, GRAlh IYPE: CALCILUrT1T, IIUGENIC, 10*ALLLJCHEMILAL LUNSIIukNIs GRAIr SiZt: MICkIICRYSTALLINL,RANGE: IhltOLoMIALLINiIL o tU LhU , PUOR INDURATIGN,CALCILuilli ATMIX, CLAY ATIX, G2 CLAY, 10% QUAHZ S4hU,tULL U SK S,

3.U . S ASL4Eo

4u.0- 5U,0O SILTs YtLLwISh GAYP 10I PURu llY £NIEkGIANULAR, LUWPERMcAdLLJiY, PCOR C INDLRAIIUN, CLALCILUIIIE MATRIX 15tWUAHTi SANI, Loi1 PHUSPFATIL )AIU, MJLLLkM,

"1.0- tU,O LiPfSTuNt, tk LIGHI LRANGC, I5 PORTOSIr, IIWTERRANULAk,MULIC, GkAIN IFft: 6JUGLIL, IALCILUlIIL, SKLEITAL, 3 tALLLCH"kILAL ttihJUlEN.r GRAIt SIZE: MICRUoCRYTALLINE,kANGt$ IIICNUCRYSTALL±NE 10 C6AMSE, MODERATE IfNCURaiIO,CALCILUlIE MATRIRx, 054 QUARTZ SANC, MCLLUSKS, CCIAL,

SILT INIER"lXeU

6bOo0- 70.0 LIMESTONE VtRY LlbHI ORANGE, 204 PDRUSIIY, INTERGRANULARPMULUIC, PUSSeBLY HAGH PER EILITY, GRAIN TYPEti BIOGENIC,LALCILUII]E, SKELE1AL, 40t ALL3CHEMiCAL CLNSIITUENTS, GRAINSIZE I iCRULR YSIALLINE, RANGE PICROCkrl$ALLINE TO COARSE,GUO INOURAT±uN, CALCiLuTITE MARIX, SPARR' CALCITE CEMENThl,054 QUARTi SANhO MOULLUSKS CORAL,
70.0- 8U.0 LIM&STONE WHITE TO VkRY LIGHT JRANhGE, 20 PORCSITIYLNIERGRANULAR, MOLDIC, POSSIBLY HIGH PERMEABILITY, GRAINtYPE: BIOGENIC, CALCILUTITE, PcLLET, 6c% ALLOCHEMICALCONSTItUEN1s GRAIN SIZE: FInE, RANGES MICROCRYSTALLINE TCCOARSE, GICU INDURAT IUN, CALCILUTITE MATPIx, SPAkRPY CALCITECt ENF C5 05 AKl SANL, rLLLU)KS, CUtL, PkYUIUA,

GJoU UCHUPLL

tt. i- Si. AS AnoVt,

Y!"0- Iuu.j L1MLS Uptl %1 iL TU VEPY LIIGHI Ik4hGh, C.LI FLCEEIY,i$ILRGkANiLAk, r ,LLLC, 'u35SIbLV rilluH PLKPiABJLIIY, &RA1NIYPkt: biLGtI,'L, tALLILUIT , 2j ALLULttMiLAL LuNh'Tllut ,,'iGRAIN j! EI MILKLiLRYj 1ALLNL* 4 fAGl MLkMURYSALLINE I,,MtrUjuP, uL~rAf iLNDUK1ATUN uALLILUILi PAI4FiX, 4C* .JU;lPTSANL, MiLLLiJK. ,

-J -1 .. " AdOVL,
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LIHULUGIL LOG
w- 203, * COLLLtR CO. 1495, R2?7, SEC 07AA

113.0- 120.0 LIMESTUNE, VERY LIGHT ORANGE, 10X PUROSIIY, lNTERGRANULAR,
GRAIN TYPea B8UGtNIC, LALCILUITEt 102 ALLCCHEMICAL
LUNSTIIUbN1S, GRAIN SIZEs MICROCRYSTALLINEs RANGE
MICRICRY.TALLINE TO MEUIUM, PUJk INUURATIONs CALCILTIIE-
MATRIX, 40% QUARIZ SAND, MGLLUSKS, ECHINUIOD

120U0- 130.0 SANDSIUNE, kkRY LIGHT ORANGE, ict PORUSITYs IhTERGRANULAR,
GRAIN 51ILS MtuItM, RANGE: VERY FINE 10 CUARSEs SUB-ANGULAF
RJUNOEO MEDIUM SPHERICITY, ODERATE INDURATION, CALCILULi1f
MATRIX, 35% CALCILUTIITE MOLLUSKS,

13J.O- 140.0 AS ABOVE,

i40.0- 150.0 LIMESTIUEh YtRY LIGHT GRANGE TO YELLUwISH GRAYS 209
PURUSITY, INToGRANULAR, MOLCIC, PUSS1BLY hIGH PERMEABiLITY,
GRAIN TYPE: dIUGLNiC, CALGILUTiLIE SKLLEAL, 20Z
ALLUChrMICAL LUNSIITUENTS, GRAIN SIZEI ; ICROCRYSTALLINE,
RANGE: MICRCRYSTALLINE .r0 COARSE, GGGO INDURATION,
CALLILUTiTE MATRIX, 25 QUARTZ SANt, MNLLUSKS, CORAL, FOSSIL
MOLD5 LCHINUID,

150.0- 160.0 AS ABOVE,

160.0- 170.0 AS ABOVE,

170.0- 180*.0 L.MESTfUNE LIGHT GRAY, 20X PORUSITY, INIEGRANLLAR, MOLDIC,
POSSIBLY HIGH PERMEABILITY, GRAIN TYPES BIOGENIC,
CALCILUllt, (RYSTAL3D 1CX ALLULHEMICAL CONSTITUENTS, GRAIN
S1ZE MICORYSTALLLNL, RANGES PICROCRMIALLINE TO COARSE,
GUOL INOUkATIOIN CALCiLUIITE MAIRIX, SPARRY CALCITE CEMENT,
LO0 QUARUT >AhNO MOLLUSKS, ECHINUID, CERALs FOSSIL MOLDS,
NRYUZA,

LIMESTONEs VERY LIGHT ORAhGE, 15 PUROSITY, INTERGRANULAR,
MOLUILP GRAIN TYPt: BIUGENIC, CALC1LUTITEs 101 ALLGLHEMICAL
CONSIITUENIS, GRAIN SU1E' MICRUCRYSTALLINE, RANGE:
MICRORISTALLINE 10 MEUIUMh MuitRAiE INDURATlUN, CALCILIIIE
MATRIXr SPAkRY CALCITE CEMENTS 30% QUARTZ SAN, MOLLUSKS,
FOSSIL MOLUS,

190.0- 200.0 AS AdBVE-PLURLY iNOURAIED

200.0- 210.0 SANLSTONr, YELLUlISH GRAYS 15% PUORSIT1Y, INIERGRANULAR, L w
PLRMEABILITY, GRAIN SIZb= MEDIUM, RANGER VLKY FINE It]
COARSE, SUB-ANGULARs RUUNDEO, MEDIUM SPHERICITY, POOR
I DIRATIrh, CALCILUTITE MATRIX, DLHMIIE CEMEMNT 25%
CALCILUTITE, 15% OOLLMITEs M LLLUSKS

l10.0- 220.0 AS ABUVE,

1-120

Ibl)0 - 19.,.0



LIIHOLL0CIL LUG
w- 03,* . LGLLith CLu. Ib)s kilt SE C UJAA

L20J.- 230.0 LIlESTONE, 4tRT LI(HT CRANGEt 207 PORUSIIY, INIERGRANULA,MULDIC, PRS518LY Hi-Gh PEREABILITY GkAIN TYFEs BLOGENIC,
CALCILUTITE SKEtLEIALP 35; ALLJLHEMICAL CUNSTITUENTS, GRAINSlii MlIC~CRY51ALLINE, RANGEI MICROCFYSTALLANE T1 CUARSE,
MOU RATE I'UL RAAIUN, CALCILUTlEk MATRIR, SPARkY CALC1lt
LkINTS 25 t;UARe SAND, 03% PHUSPHATIC SANO, MULLCKS,
FLSSIL MOLiS, COAL, BkYOLA,

230.0- 24L.0 LIMESTONE, VERY LItHT OUANGE TJ GRAYISH GRANGE, 25POROSITY, iNTEkGkANULAR, IMLLICs POSSIBLY HIGH PERVEABILilY,GRAIN TYPE: 81UGENIC, CALCILUTLIE, SKELETAL, 659ALLLCHEICAL CJNSTT1UENTS, GRAIN SIZL MEDIUM, RANGE:MIL CROYSTALLINE TO COARSE, GUGU INtURATlLNs CALCILUTITEMATRIA SPAOKI LALCIIt CEkEN1 C5X &UARI SAND, UOLLUSKS,fOSSIL CLCa, LORAL, 8KPTi A, LPLSTALEA,

240U0- 5(.0 AS tdevks

250O- 255.0 SIL)1 YtLLGkIH GRAI TO VERY LIGHT URANGE, 10% POROSITy,ItIE6GRANULAN, LLWk PERMEABILITYs POUR INLURATION,
CALCILUTITE MATRIX, DOLOMITE CtErNT, 252 CLARTZ SAND,MULLUSKS,

2550.C- 26U.0 AS ABUVE,
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SLiUIn FLLWLUA sU - LIIH- t LL, b FPRINIGLI

W- 2140

COLLEkR CU. T47 k 28B SEC 2426 22 05 81 N 27 20 wILIAL UaPIH- 2U0 FT. LLtV.- 27 Fl. 52 SAMPLES- 0- 72G FT.UFLETED- * . CEPTH wORKED 520 FT.

WELL NAME-
L2U4U-SfwMU-ALvlN WOOS Tt IURILLER)
REMAkKS-
UbSCRIBkU BY MIKE KNAPP i12-15-t3)i SA PLE GUALITY (G6LOj

ruORGbEULuGIL UNITS

U.O-O8.U SURFICIAL AGUiFER SY TEM
0.0- 90.0 UPPER TAMIAMn AbiFER

'0U.C-15U.u IAMIAMI LUNFININL EtD.)
150,0-K,08&0 LUWER TAhrib i 4hLjt4L
:ub.-j1.O 0 LPPEk HAwlt~iOuW L LrFI ING ZL

1U.-vi?5.0 SA4NCSiLtv ALUlIFt
3'5.0-90,.u MIU-HAWTfHUKb LLFINGN6 tuNE

9b60.-,0-.* MIJ-HAWIHUkh AQUIFEN

ATAIIGAPIiL FUkMrAIONS -

.0- 37.0 UHDIFFEREhlIAiED SANDO AN CLAI
3t.u- 176.0 IAMIAMI FLRP ATIUN
1io.0- 2jt.0 MIUCEhE L ARKL A CLA1ICS
JbO0- 5u.0 HAIHORh FUMAIIUr *

.L IH3LOIC LOG
- 040 LCLLItR CL, 1415S k~3tE SEC 2426

.0- 4*0 NO SAMPLE,

0- 10.0 SHELL bEU, BRCWNISH GRAY 10 VRY LIGHT ORANGE, 154 POPOSiT ,INILkGRANULAK, PLK i1LbukA iCN, LALC1LL11i t ,ATRIx, ')I
LALILul ltE c 'u; toAli StANU, J>2t LLAr, rLLLLSKjp

- 0.t A) duvctlLI UNLIJNaULIU)AI CLy L--NL t AnU LAkt t b Ali k Ullu,

' )- L.0 As AbuVe,

*0- j* SHELL 0LLJLLust LLY kLrtu1tL 111 hlLRil AD SAN;

=.'J- '0i,. LILSIuhL, t VLJ bI LiI URANGE, cu4 PILUSiIY, INILRGRANULAw,
JLUIL, GkAIN IYet r lur.LNIC, t.ALLILLT IIE CPrYSALS, 4L4

ALLLJhEIICAL LUS1liTtNThS, GRAIN ILES MILUCKYSTALLIN4,
kANhGt MIF CL RASALLINL 1i HIt).i'L, G6JUL iNLkt ;Al IhN
LALLCILUIiL mAlrX )PA*<Y CALlr CtthMs 154 QUAfTL ANo,
-4JLLUSKas tUSiL MtULJa, C kAL,

't.U- eu.d AS AdUVt,

T HE MIOCENE COARSE CLASTICS. HAWT HORN FORMA TION AND 1TAMPA I IMESTONF ARE CONSI)FREDA PART OF THE HAWTHORN GROUP IN THIS RFPOR'
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L ithLLh>l LUG
* Xu040* LUCLLIt C, 1475A KaP 3LC 4So

5 .- 6b.0 LILESTuhE, MJLtkATE LIGHI GRAY 20% PORUSITY INTERG-RANULAP,MULuis, GRAIn IYPEs BIUGENIL, CALCILLUIJIE CRYSTALS, 20OALLUCHLEMLAL CUNaTItIENIS$ bA h SiZE: MICROCRYSTALLINE,
MAN6E MIACU RYSTALLINt TI CLArS GOUC INOUkATICN,
CALCILUIIIE MAIRIX, )PARRY LALLiTE CEMfENTr ULCM1IE ChtNhl,
154 UULUMIlt 25% QUART SANI., HIGH kECRYS1ALLJLZAIIN,
IULLUSbS, . US IL MbLOS,

tU.O- 7I.U AS ABOEt,

(.0- bO.O LIPLSISUNp LIGHT GRAY TU YtLLUoJIH GRAY CX PURCS11Y,
INIEkGRANLLAKP MULU, GtAIN TYPE: BI0GENICP CALCILUFITEi
LRYSTALs 1~t ALLLCHEMICAL CCLNSl1UENTS, GwAIN SILE:
MIUKUOCYSTALLINL, RANGE: iL(CULIYSTALLJIN TO MEUIU", POLPMiULRA l N L.LLILLU IT hAIlPX SPARRY CALCITE CfrtNI i54LUAkTZ SANL, hibH RkCRYSIALLI1Oli0N' LUKAL MOLLUSKS rdSt
MLUS otNhIHUNiL rdkANIlNFtkA,

HU.0- 3.0 AS ABOvEL

90.0- 10.0 UULd-SLIs GRAYISH ULIvd, o10X 9kOSITYs 11EPGkANULA , LChPtRMEABILIlY POUR INULRATlEU DULULITE CEMENT CALCILUTITIE
MAlkXx U.X CALCILUTITE, Gt LAYP, 1O.t UAR[i SANDS Oct
PHOSPHATIC SAND, nMULLUSKS PLANKTUNIC FURAMINIFERAs
BEhTHONIC FORArINIFERA,

LUJ.O- i0.0 AS ABUVEI

12.*O- 130.0 UULL-S1LT, GRAtISH UL1VE, 10% PUROJSTYs INTERGRANULA R LU%PERMEABILIlY, POOR INCURAlIUN, UULUMITE CEMENTI CALCILUIITE
MATRIX, Oe% CALCILUTITbE 25% QUARTZ SAND 02% PHOSPHATICSANDs MULLU~KSs PLANKTONIC FCRAMINIFERA, BENTHONIC
FURAMINIFERAg

130.0- 14U.0 AS ABOVE,

14.')- 15.J3 AS AbdtL,

LI1,clSTU t, Llihl (,G AY, 4 5t LkJ iY, IhlIERbR(; ULAK 0LWLiUj.GKAIN TYPL: d tLJ±tNiCs CALCLILUItIe CIYSTALS, 10ZALLbLHEMLAL LtONjllliLENS GMAir SIZE MICROLRYSTALLI,
FANGz hilLJLukYSiALINL Iu MLUiLr, GOLL INULRAI10Ns 3PAk9.1
.ALCIIt CLELNI LALCILb ilT FAI.IX, t4 QUARTI sAJNU '

PHOSPHAIIL SANUj lPULLU;Ka, Fi; L MUL5

55.0- iuv.U A 3 AB1UVto LIGhl GkAY 154. FU0 i1vt INIERGRANULAR, rtLLtIL,
GJO INUbLktIiLN, SPAkkt CALCIV1 LrLfN l CALLILLITE Mt l~JX254. UAMTi .4nut, 0e PHJSPHali.. 1Aru rULLLSKSs F iilL
MULU.,
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IIULUUP. LU6- /C040 * CULLILt CL. 14it5, Mcbt SC c42b

ibO*U- 17o.0 LIMESIONE pllts 02 PURuS11Y. INTERtHANLLAK. MCLDIC,
PUaSiBLY hibH PEkMABILfIYg GRAIN TfPE: BIGGENIC,
(ALCILullt, CLkViALS, 352 ALLJHEMICAL CUNSi1TUENTS, GRAIn
SiLL:t MICKLLRlALLIhts RAIGE: MiCRUCRYSIALLINE IL COARSE,
GULU INLUkAlijNp CALCiLUILIE MAIMIX, SPA9RY CALCITE CeMENIt
1Ig QuAKII SANfw MULLuSKS, OPRLYJCA, FOSSIL MOLDS,

We*- LU.0 ANUi wHlllt 35A PUKURifTY INltkAANULAHs GRAIN SIZE
MEDUsp RANGr: FINlt 1I CGARSE, SUb-ANGLLAR, MEDIUM
SPHLRICIllY uNCUn.LIDAtUO

1bQ.0- Iw5.U Nd RECUVEKY-CLEAL N SANDS

195.O- 20C.0 SANUSTbts, frJLtCATL LIbHI GRAY, I4 PUrG5SIY, INTERGRANULAR,
VUGULAR; ttP. SiLL MLOIUM, RAtt: VERY FINt TC CCARSE,
SUb-ANcGULAb, t DiLM SPHLRILITY, GULD INUURATIs SPARkY
LALCITE CE"ENT, WAL.ILUfITe MATRIX, 3L4 SPAR, 205
CALCILUTITE, MULLUSKS, FESS1L MULDS,

2JQ.0- 208.U AS ABUVLlITH H5USPHATE (53Z)

236.0- 220.0 SANUr LIGhI uLIVks 15% POUSITis INTERGRANULAR, LOW
PEkMEAILilY GRkAIN SIZE: MEDIUM, RANGE: VERY FINE TO
CUARSE, SUB-ANGULAR, MVoIUM SPHERICITY# FDOR INDURATION,
U0LOMITE CEMENT, CLAY MATRIX, LALCILUTiTl ?ATRIX, 05$ CLAY,
MOLLUSKS,

cL.J- £eL. A3 AbVt,

czL'.0- c'u.) a.s AnUVt,

.?v.O- vu.O AS AbUVt milr shLL t5t) ttNU PILMAIE (tt)

ZL= "- cbG.0 SANUs On K Y LLuwishn UKunh a 15. VOKUSIYf itvEi 'k ANULdkm (la
PetkMEA8iLilo GAIN % iEl s Lblub, RAN(-E: VERY FINE 10

LJARits ja oAbrr bbLAha ME011il> ' ) t t IavITYP F LUM IN[:0UkA11LN,
CLAY MAIRix. tbt CLAY )t 1 P'JV;tJIflL SANu. MOLLUSAS,

c 1.0- I,.1 AS A$UVr,

tlu.- hs.0 AS AdUVL,

co u- 704.U DULL-b1L Is bbiAYL. Nh ULiVt.@ 10Y UruSITYs thTbkbRANULA * L+w
kePPbAd 11r, rutk InucprAtiLNs U LLUMIT CMErNTs CLAt MtAfrl.p
§024 LLAY, jA .U:'RIZ JA4LP %'t* rhu5PI'AILL SA'AND, MULLUKS ,

0.C- 30t.') SAUP, YCLLLwAsh GRAY, JJA ruFLly, INib UbRANULApI GRAiN
SiLt' MtUiLM, kANe: Vc'l FINL io CuArbbce Sub-AtNGULAR,
MEDIUM 3Pht>ilIY3 PluiR iNhL6 AlI1lN,1 ,LAY iATiIXP 02! LLAI,
)j.% PHU4PHAT'IL SAijp rfuttu.>Kap

.3J.0- 1 .o u
Aa 'bUVt Eli LkLi.NALLLA-.itt-U4riIE Ptr9LLS
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LIlhULOGAC LOG
m- 2040 * COLLIER CU. 1415>, k286 St; 42t

31,.0- 320.Q SANDStUht, VERY LIGHI ORANGEs 15% fUROSITYs INTERGWANULAR,GKAIN SILZE M)uIUM, RANGES VERY FINE TO COARSE, SUB-ANGLLAF,MEDiUM SPHEF.LCITYs PUOR INLURATIONs UULOMITE CEMENT, tOuOJLUMIE, t a PHUSPHATIC SANG, MOLLUSKS,

320.0- 340.0 SAND WHilts 357. PORUSItY, r I IEPGkANULARs GRAIN SilliOUARSEs kAhM,1I VERY FINE Tu VekY CUARSE, SL-ANIULAI.RULNtkUs M EIM SPHERICITY, UNL.UNSOLLTI&D, 052 CALCILblv7t,Ui12 FHSrpFIt C SAN D Nu FOSSIL,

340.0- 35.0 SANs, LIbHI uLlvt TO L1bHI OLIuE GRAYS 102 PUROSIIY,INTERbKANULAR, LUO PERMEAbILITI, GRAIN SIZEI COARJE, RAIE:
VERY FINE IU CUARSEs SU$-AC-ULAks ROUNLED, MEDiUM$PhERICLITY PLOk INGURATIUNs UJLUMIIL CEkMENT, CLAY MATIX,104 OUtiMIk, 054 CLAY, j. 4HISFHAIIC SAND, MLLUSKS,

455.U- 36U.' LiMESTUOE, tt'AYi±,H ORANGE, ZC PORUSiTY, INIERGRANULAR,
MOLDIL, GRAIN TYPE: BIOENIC, CALCILUTIE, CRYSIALS, 35tALLUCHkMILAL ChLNSTIIUENTSs GRAIN SIZES MICROCRYSALLlIN,
RANGE, MiLUCUkYSIALLINE [U COARSEs GOOD INDURAIIONICALCILUTIE MATRIX OULOMITE CEMENTL 3S DULUHITE, 05D4UARTi SAIF+U 017 PHOSPHATIC SA4U, MOLLUSKS, FOSSIL MOLDS,

360,0- 37;,0 AS ABOVE,

3130- 374.0 LIHESTONE, hHITlE, 1S PORLS1I S 1NIERGPANULARs GRAIN ITYPE:BiUGLNIC, CALCILUTITES 10O ALLUCHEMILAL CONSTITUENTS, GRAINSALEI MICRCGtSIALLLNE, RANGE: MICHOCRYSTALLINE TO FINE,MUCERATE IOhDURATIUN CALCILUTIFE MATRIX, 02% QUARTZ SAND,MOLLUSKS, bRv OLA,

374.0- 375.0 AS ABOVE - ($ANUER 104)

315.0- 380.0 DULo-SILTs LIGHT OLIVEs 102 PURNSITYs INIERGRANULAR, LOWPER0EABILIYs FOUR INOURAIO, DOLOMIT CEMENT, CALCILU11 LMATRIX, CLAY MAIRIXs 15 CALCALTIJE, 0iX CLAYs 20 QUARITSANor 05; PHOSPHATIC SANDO MOLLUSKS,
480,0- 390.0 UOLO-SILT, LIGHT OLIVL, 109 POROSITYs INIEHGRANULAR, L&rPERMEABILIIY, POGDR NDULRAluN, LULUMIlTE CEMEhTs CALCILUTITEMATRIX, 304 CALCLLUTITts 25. .UARIZ SAhUd 057 PHOSPHATICSAND, MOLLUSKS,

390.0- 400.0 AS ABOVE,

4'UO,- 410.o DULL-SILT, GRAYIH OLIVES 10 PORSITY I NTERGRANULAR, LCwPERNEABILITYs POOR INUURA1ION, UULMIJE CEPENT, CALCILUTITEMATRIx, CLAY MATRIX, 10Z CALCILUTT, 052 CLAY, 30 QUoARTZSAND, 05 PHUSPHAIiC SAND, MOLLUSKS,

41.0- 4t,o. AS ABOVES

413.0- 440.0 AS ABOVE - WITH MORE PHOS (15L
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L±TMULCGIL LUG
1- i40U * CULLIER CO. 1T47S F2bs StC i426

44U0- 450.0 AS ABOVE,

450.0- 46U,0 SANDG LIGHT CLIVE 10 GRAYISH OLivEs 15% POROSITYs
iNIERGRANULAkR LOW PERMEAblLlIry GkAIN SliEs COARSEs RANCE:
VERY FINE 1U vrkY COARSE, 5SB-ANGULARP ROUNDEUP MEDIUM
SPHERICITYv PLOR INDURATIONs DJLOMITE CtMENTs CALCILUFITE
MAlkl, CLAY MATkIp 25 0ULGMITE, 05X CLAYe 104
CALCILuTlIt, e0 PHUSPHATiC SANU MULLLSKSP

46U.U- i 9U. SAMPLE 15 A Mix OF A80VE LITHU-SANDYPHUSUOLO LIMESINE

70*0- It80.0

4b0.0- 49(.0

f90.C- 59u.u

LIMESIUtNE VEkY LIGH1 URANGEs 151 PUROSITY 1NTERGRANULAks
MJLUICt GkAIN TYrE: BIUGENICs LALCILUI L, CRYSTALSP 35Z
ALLUCHEMICAL LLNSIIEkNIS RAIN SIZE: MICROCRYSTALLINE,
RANGE: MICfUCkYS1ALLiNE TC CLARSE MODUERATE INDURATION
CALLILUTITL MATRIX, DOLUMIIt CEMENTs 301 DCLOMITEs 052
PHUSPHAIIC aAND, 054 QUAR1Z SAND, MULLLSKS, FOSSIL MOLOS,
BRYUZUA,

LIMESIONEs VERY LIGHT ORANGE TO wHitE, 15X PORCSITY,
ANIERGRANULAks GRAIN TYPEs BIUGENIC, CALCILUTITE, CRTSIALS,
151 ALLOCHEMICAL CuNSII1UENTS GRAIN SIZE' MICROCRYSTALLINEP
RANGE: MICROCRYSIALLINE TO PEDLUMP MODERATE lNUURATION,
CALCILUTIJE MATRIX, 15% QUARTZ SAND, lot PHOSPHATIC SAN ,
MQLLUSKS

LIPESTONLp VEPRY LIHi ORANGE, 5X PORUSITY> INTERGRANULAP,
MJLLIC, GRAIN IYtLS HLOGtNICj LALCILUIlIEP PiLLEr, (34
ALLLLHLMICAL CUNhiSiuErISs GRAIN SIZES VERY FIN'E, RANGE:
MICkRUCRYSILLIN TO O ARSEs PuLEKATE INoURATJGN, ALCtLLI11
MATRIX, DOLUMIi CtMENI 204 JLUMITEs 05A QUArTL SNDO, 0i
PHCSPHATIC SaANt MULLU3SKI PLA1 REMAIfS, BENTHGNIC
FL jAMINIFtkA# RYGLuAs

5bj.U- 510.0 AS ABOVE,

a.{- 2..t.0u AS AboVt
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-50
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-100
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-200

-225
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-275

-300
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-350

-375

-4n0

-425
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-475

ft AY

POSPHEA !PHOSPHArt

PH06PHRrf

FHOSPHrTE
ALECI TE
CElr!rE

CRlr TE
onto eI TE
00O.0I1 TL

SAND

PHOSPHtRIt

OF5PMifE SEND

°MO6PMHTE

PrS PHoAE
PnOSPHTE
PHOSPHA f
PHOSPHATE
rHOSnMA rE
°HDPHnfTf
PHrBSPHTTE
PH06FRATE
SANO
sAleS

TAMIAMt

FORMATION

WATER

TABLE

AQUIFER

UPPER
HAWTHORN
CONFINING

ZONE

SANDSTONE

AQUIFER

MID-

HAWTHORN

CONFINING

ZONE

MID-

HAWTHORN

AQUIFER

WC2040
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UUIti es LJ L Ukt.1, - L LI + L [k;IN LL I

N- CU41

LULLIR Clo. reS ,2bEL SEC 43AA 26 11 33 N 81 31 07 wFUIAL tPIHf- 3U IT. LLJ.- .. F1. 55 SAMFLES- O- 3C I-i.CUhPLLIt - UO.14.o3 DEP1H WLCK o 3b0 F I.

UiHtH tUPHYSIJC L LOGS AVAILAbLL -

GAIKMA
tLtEC ItiIC
LALtPHEN
NEU IRUN

*tLL NAMI.-

Fh D C 241,tIL WLLL kO.L d46,tAL iN wCUS16 k U-,iLLEF

JtauRIBLU Hr Mikc KNAPP t-14-6j4), SZAMPLE QUALl l (O0CD)
ltYUPRObt LiL tJ ,l Ui I1

0.0 17J.0 SURFICIAL A£UlFER S51rIEr
V*0 50.0 wATER TABLt AGUIFER

50.0 7D.0 TAMIAM CONFININN BEOS
ti0. 10.0 LUwtR [AMIAMj AQUIFER170.0 23.0 bYPtR HAWITHON CONFINING LLNE

4320 27.O S4NDSIUNE AUblFER
70.U 345.0 l1IU-HAwlHkN CONFINING ZONE

645.0 386u. M10-HAWTHOLN AQUIFER

aRkATIGkAPHIC FORVAlUN? -

O0- ,.u NO SAMPLES
6.0- :135.0 TAMlAh FOMATIlN

135.0- 170u. MILCENE CGAkSE CLASTICS
170,.0- 380.0 riAwHUkN FURMATIUON

LLIt I LUbIL Lij

" 1 * ULLIck LL. Fas, 4,4E> 386 £B

*0- L.u NJI SAPIPt,

.a - . Lr l tS IL +Ici bcWY L b rlI L p4N (t 1 .1 z 1 1K i IT , I r'[ R ok A NJiL k ,'ThLh I rP: ULLILUI±cIr, ICL(',JL O 4 ALLLCiH&MICAL
CJNl ltt lt t bRAN Uk I 1t i ).k I t h iLr T IALLiIEb, RANGErIMLCHJ kri'LLINt I Mtcuiu rh, tu L It IhLkAfIFI , LALC LL lI

S 1rth I0ftN"hiri 0]

a,".;.- Lo 3HLLL 6L u nrIHrp c54 PJR LslhY IJIRLJArQLAH, t S SI LI F i.lFktAb iLi PIY 1 IWL. LAUITIL,., LILLxLuIl.E MAjRij tO.,UAkIL AI4L, rULLu ,a

Acu~.J3AtI# I-,c L P i1UuLLaQ,

THE MIOCENE COARSE CLASTICS. HAWTHORN FORMA I ION AND TAMPA LIMESTONE ARE CONSIDFR FDA PART OF THE HAWTHORN GC;ROLIP IN THIS REPORI
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LLIMULbtC LJG
" 2341J CULLIER Lt . loS, ki8, SEL. iAA

20.0- 28.0 AS ABOVE,

2b.0- 3~.0 LIMkS1OhEs , HIlT TU VERY LIGHT LRANGE, 15% POROSITY,INIEkGRALLAkR (RAIN rIPE 8iUENIC, CALCILUTIIE, CRY$IALS,iJ ALLIhtMIL.AL CONSTiULNLhls, GRAIN SIZE: MICRUCRYSTALLINE,RANGE, MICUCRYSI'ALLIE TO FNE, GUU INDURATION,
CALLILUT IE MATHIX, SAxRr CALCITE CEMENT, 2C7 QUARTZ SANG,MULLUSKS,

MU.h SHELL IN SAMPLE

320- 3.u LLMESTONE, GRAYISH ORANGEr 154 rUROSITVr INTERGRANLLAR,
VUbULARk GkAIN TYPE= BIUGENIC, CkYSTALS 054 ALLCCHEMICaLCJNST1JIUt IS, GRAIN 51LE FICRICRRYSTALLIht RANGESMiL iuLkYIALLINE TI VRAY FIN , 60UU0 INLLRATIGN, CALCILLIIFMAIl I, SPk Y CALLITE CE ENII 151 QUAF.Il SANh ,

*5"- '(.) A AhLbV - SANUtIR (9U7)

U0O- 5.U LialUN,s WHITE, 151 POROSITIY, 1NTERGRANULAR, MOLDIC, GRAINTYPt: 81LGENIC, CALCILUTITL, SKELETAL, 40% ALLOCHEMICALCJNSTITUEkl t GkAIN SIL4E tACRjLkYSTALLINE, RANGE:MICKOCRYSTALLINE TO COARSE, MUOtRATE INLURATION, CALCILUTITihAIRIX, SPAkRY CALCITt CEMeNT, 05% .LAR&TI SANC, MULLUSKS,-JSSIL MOLLS, bRYOZOA,

TYPE uChiuPEE

4.00- ,.0 AS ABOVE,

50.0- >5.0 LIMESIUNE, YELL CISH GRAY, 101 FURUSITY, INTERGRANULAR, LEWPERMEABILITY, GRAIN TYPES CALCiLLTITE, BIOGENIC, ICXALLCHthlLAL CUNsTITUENtS, GRAIN SIE: MICRUCRYSTALLINE,RANGES MCLROCRYSTALLINt 1r MEUIUp, PUOk INDURATION,CALCILuIIlE MATRIX, CLAY MATRIX, 05% CLAY, 15% SILT,MOLLUSKSs fOSSIL FRAGMENTS,

5G.o- bu.O CALCILUJITE, YELLOWISH GRAY, tX? PDRUSTY, INTERGRANULAR,
LuW PERMABEILTY, GRAIN IrYFE CALCILUTII , 02 ALLOCHEMICALCUNSIiIUN.IS, GRAIN SIZES MICRUCRYSJALLINE, RANGE:MICROCRrSIALLINE TO VERY FINE, PUOR INCURATION, CALCILUTITenATRIX, CLAY MATRIX, 0 4 CLAY, 152 SILT, 202 QUARTZ SANDoMULLUSKS,

0'O- 7lu. A:S Ab6L - BUrt SHELL

1.*u- 7.0 AdboVtE,

X'0'- i,. LIMLSIu E, YELLUwISH GRAY liu V Y LIGHI GRA Gt, 1.PURUSIU, INTIkeRANLLAk, uPAIN lYPt: CALCILL1IT, BGb1ENIC,lo ALLU-H IMLAL CUNI ITrLTf r GkAIN SILE: rICR -kYSIALL ,A MhN tl rl16U r.)IALLINL lb CLCA1,S MOUERATE IhDURAllIN,CALCILulIIE MAlkIRX, 9'Jt (Rg1 SAND, 014 PHUSPHATIC jAND)"UaLLUSKS, 0siLt rmLLUS,
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SI'IILLtjtsAA . U *UL
. * .~-L L.u. 040S), ktJt, SLC dAA

lY y~ t.u A ) AOdxwt.,

y"+J" £I ,L*% L&MLJIUrEC, ..n±1t 10 LIWI-Ir UAVT cU4 rLkui±IV, lN1LMkGMANULAR,
?JLLJC, ?PuZ SuLY hILh PLKnLjAbtLIvY, ui.l'tIN IYFLI SIUGkiIC,
LALLiLU11flt, -k 1flALS. 1516 ALLIJtiUIItmCAL CUNiSTITutNTS, LAAIft

ZSL3 fIL$LC~st.S1ALL1NE, KANGEt hi±CKLMYSJALLIlh TO CUARSLPuuLu ihuLKA(1LN, LALCILUTLIE MAIAX SPARRY CALCITL CEMENT,
u34 4UAsft SAhu, 014 PHuSPH*TZC SAN), MiLLLSKS, $RYUZQA,
CdJ$AL, trJSIt MLJLOD

'L.,.u- Llc@0. AS~ Ao~vt - (tULu NANJAfti

a-."O- i3u.U

1.tde&(1 ilt.

LiftSTI,Ut, whhljc, e.J4 tLJUS~IY, !NLN~K(;ANLLAK, rtOLDLC,
KiS5IbL'V nbafl PLXMkAhjiLITY3 GRAIb TYi'Ei dI~jbENIC,
LALCIL$J1ilLD LAY1 AL~, 2SA ALLLJChLMICA. CONST±TtmbTrs GMALN~SLI M16AKUCIVY ALLINL, MANGpE M1CKOCIUYSTALL1NE TO COARSk,tLJQ INL6UKAT1UN, CALLILUJi1TE fAlkiX, SPARkY CALCITE CtMEhI,(LdA QUAkIZ SAhL, MOLLUSK$, 8NYUZb+As COMAL, FOSSIL MOLDS,

LLiEhSIuhL, Itnl Litail LnAbt TJ wiitE, 40( PiURUSIy,~
±ur&RGkANQLAK, ftULIS PISOL~V bll~iH PcR#ILAeILITY, GRAINIYPLS uiUGENIiL, CALCILU ITE, RY TALS, lbl ALLO3CHEljCA.

LJNSTITU0N1S, bkAIN Slt IiCRJLkYSTALLt:, RANGEI
h1iCKLLkY~1ALLINE lU CuAk:. GUu. lhDIJRATI9h, CALCILUTilkMAtkIX, bIPAkKY CALlTc CthENT, 2SX QUAMTZ SANOP MOLLUSKS,
rUJSLL hULLS,

AS AdLYL - ktkY S)ANOI (4;14) e LU6Zk WbIOS1VY (154)

f, "C 1'U.U AS AdUWL,

4 -flu0- 1LtU,.i LLr1LUtL, unIt, cIA~ $UNUS1TI,-I1NhR(kGANULAR, nouLDc,PUSSADLY HIUd aI~nLAbILily, GRAlh Iti~ti WILbENIC,
CALCILUIllIL, L.KY TALS, Iax ALL.4ht1%1CA. CCNSTITU&NrS, GRAINSlits HSC?'LLKYaIALLINkD MANCES MiLkndCkYSALL±HE TO COARSE,GUJ0u INL.1uAt±Cn, CALLILU~ITE MAIMIX, S&ARRV CALC>ITE CtMENTS
42(Z %S4.AKTI ZAfl0, 0414 PriOSrhATltc SAND,* AuLLubK5, FUSSIL
MUOS, bkLLUAp

.i.u OU": SAldi, tjKr(A15n UtLi~tj 4u4 r LnuSI1Yj £NIt~ktaNANULAM, LOW~
$LkMflAd.LI1f, bKAIN 5JZts hEDUj' kANGLI 'aMY FINE TOMkDIUM, SLb-Ah4ULAH, MkEliuh SPdtckaly, &L1; £NGLUAJIUN,LALLILU4tIE mAlikIx, CLad MATRIAs ,Z ~LA, 0~Z CALCILUlITE,
IiULLJSISj

&.a .U- lvw.U Aa itabVL

1-132



LITHULUbiQ LUG
W- 2C41 . CLLLIER CU. 165t Rk2dE, St( 23AA

10.0- 200G. LLPESTONEs VtRY LibHT dlANCEs 154 PUXKOSIIT INTERGRANULAP,
MOLUIL. 6KAIN TYPE: dlOGENit 'ALCILUTIlE SKELETAL, 401
ALLUCHEMICAL CUnTlITUkNTvs GkALN SiLEs MICRUCkYSTALLINFP
KANGES MILkUCRYSIALLINE (U MEL~UM, GU00 INDURATIh,
CALLILUILTE MAIRIX, SPAnNY CALlI1E CEMENIT 05X QLARTZ SAN[,
0C4 PHOSPHAIIC SANDs M1LLUSKs rS'SIL FRAGMENTS. FOSSIL
MULDS, ORYLsUh,

200.0- 403.0 AS A8OVE,

203.0- 210. UULUMIIEs LIGHI GRAYs 104 PORUS11Ys INTERCRYSTALLINEs PIN
POINT VUG3s 50-409 ALTEREU EU-LEDRAL, GRAIN SIZEt VERY FINE,
RANGE& VERY FINt IU MICRUCRYSTALLINEs G6D0 INURAIION,
uLOUM1TE UEMENIs LALCILUTITE MATRIX 25X CALCILUTITfE iC.
'UARTT SANL, hiGH kELkYSIALLLLI.TUNs CLLUSKS,

210.O- ZtL. u UULO-SILi, vEtk LIGHT ORANGE J LGH LIGHT GLIVE, 104 POROSIIY,
INTLRGRANULA , LUW PERMEAbILIIY, POUR INOURATION, DOLOMITE
CEMENT, CALCILUIIIE MATRIX, 254 CALCILLTITEs 20% QUARTL
SAND, MOLLL KS,

ZO.0- 232,0 AS ABOVE,

232.0- 23,.0 SANUSTUMN~ OARK YELLOWISH ORANGE, 15. POROSIIY
INTERGkANULARs INTERCRYSTALLINc, GRAIN SIZE: MEDIUM, RANGE:
VERY FINE TU COARSEs SUB-ANGULARp MtDILM SPHERICITY, GOOD
INCURATIUNs U0LOMITE CEMENT, 3JA U0LOMITE,

5OME LOUSE GRANULE Sl1 QUARIL

238.0- 24U.0 LIMESTONE, WHIlE, 15Z POROSIlTY IhTERGPANULAR,
INIERCRYS1ALLIhtE P0SSiBLY HIGH PERMEABILIIYs GRAIN TYPE:
CALCILUTIIfT CRYSTALS, Z0 ALLOCHEMICAL CONSIITUENTS, GRAIN
I$1E, MICROCRYSTALLINE, RANGE: MICROCRYSTALLINE TO FINE,

GOUL INDURATION, CALCILUTITE MATklXs SPAPRY CALCITE CEPE T.
7.A wLAkl Ii ANu nGH I LCfT 1LL1tATICN PrLLLUSKS,

C.ci- 2,) SANU51LuNL I HiIL TU LIGHi GPAfY LOX POU~1lU, INTtRGRANULAF ,
IITIRILRYSIALLILN , PUSSI LY HIt1 PERMcA.ILLIY, GXAtIN SIlZE
FtLUM1, RA.i t: VLkY FINE 1L Lu0F S:, St~-ANGULAR , ROUNlfC
M LcIUM APrtklnIilT GLUt IibUkAlIILN, CALLiLLTiTE MATRi1,
SPAMRY LALCiit CLLM NTp 20t LAL, ILt I1 iE cO SPAk, hfi,t
FECRYSIALLIAIIN NR M LLLUS K3

2o0.0- clt.U v.~ ABUL.Vc

biv.- b.,U SANLSTUNt LiGhT GRAYISH Gkt" , 1iJ PORUSIlT INTERGRANULAF,
LJN PtkMLAEtILliT GkAIN SILEk itL'tiib FPANG.E WEKY FINE TC
UJibkE SLL-Ai'LLAkr Mtulbh SPU'liklLrT POLIk ILNOLAil U,

LALCtLUTl l ; MATKIX, .LAY tATlx r 30J LtLCILLJIIc 02t CLAY,
,Ji PhDSPhAIL SuNUp MULtLbLSKbS
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LtIhULOGIC LUG
w- 041 * COLLIER CU. 1IM8S ZdE, -)C 23AA

2)3.0- 290#0 AS ABOVE,

490.0- 300.0 DULU-JIL1, GRAYISH OLIVE, 102 PUFOSITYf INTERGRANULAR, LCw
FERMLASILl, PUuR INUURAlIIO DOULUMIJL CEMENI, CALCILUTITE
MATRIXs CLAY MATRIX 20 CLALCILUTITE O5% CLAl 152 QULAR1
StND, 04X PHOSPHATIC SAND, HCLLUSKS,

3)Q.U- 315,0 AS AbGVE,

315.0- 342.0 Nd SAMPLE-URILLER REPURIS PARD URILLNG-DULUMITE

32.0- 330.0 OLO-SILI, GkAYi1H OLIVES 104 PUkOSITYs INTEAGRANULAR, LO6
PERMEAtiLItl Y POOR INLURAIGCN, OLbLMIl CEMENTI CALCILLIIE
MATRIX, CLAY MAIkIXs 154 CALLCILUII1Es (5 CLAY' 254 QUAPIZ
SAJ d 044 FHGSPHAi SANUs MULLUSKSP

330.0- 335.0 AS A$DVE-MLCH SHELL

335.0- 3 4v.0 UJLU-SALTs GKAYISH BLUE GREEN, 10% PORGSITYs INTERGRANULAR,
LOW PtkMEAbIL1IY, POUR INDURA1INs DOLCMITE CEMENTS CLAY
MAIRIXs CALCILUIlE MATRIX, 10t LLANs Obt PHESPHATIC SAND,
054 QUARIL SANU, MOLLUSKS,

34J.J- 345.U As AbGVEs

45.0- 350.0

350.0- 355.0

UULCMITEs YLLUWISH GNAY TC LiLHI OLIVES 15% PCRCSITY
INIERGRANULAR INITERCRYSTALLINk, 50-901 ALIERLDs EUEDLUALs
GRAIN SIZEi VERY FINEs RANGES VERY FINE TO MICROCRYSIALLINE,
MUOERAIE INOUATIION QOULUMhIE CEhENTs LALCILUTITE MATRIX
cO CALCILLEIJE, 054 PHOSPHATIC SAND, 05. QUARTL SAND,
~i~LLUSKS,

LIMESTONEs WHITZt 154 POROSITYP INTERGRANULARs MOLDICs GRAIN
IYPE: CALCILUTITt, BIOGlNICs CRYSTALS, O/X ALLOCHEMICAL
CUNSTIIUENS, BRAIN SIZE: PICRUCRYSTALLINEs RANGE:
MICRUCRYSIALLINE TU MIU010M GUUD INDURA7II1N CALCLLUIXIE
MATRIXs ODLOMITE CEMtNT, SPARKf CALCITE CEMENTS 10X
DULOMIIlE 02Z QUARTZ SANU, 03% PHUSPHATIC SANOD MOLLUSKS,
FUSSIL MOLLS,

43 .0- 365.0 AS ABOVt,

36b.O- 3t.0 LiMtSTUNE WHITE, 151 PUROSIIt INIERGRANULARs MOLOICP GRAI[r
lYPt: BIUtthI, ALCILUIiTE, CRYSTALS, 252 ALLOCHEMICAL
CUNSiIIUEN15I GRAIN SIZES MICRJCRYSTALLINEs RANGE:
MILROURYSTALLINE TO MEILUM, GUJO INDURAIIONs CALCILUTITE
MATWIX ODOLGOMIT CEMENT, SPALRY LALC11t CtMENTs 152
DLUMITet 05% QUARTZ SAND 04% PHOSPHAI1C SANDO MOLLUSKS,
FUSSIL MCLDS,
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-U Ii L ' i I" IuA %I L - CiIli L li7  Fr N UL 1
- 204c

CLLLIEi Cu, 141S k30E SEC ?SAL ct 21 $d h 61t 29 -5TLIAL UCP H- 46L FT. tL rV.- 8? F . U AULES- 0- 4II F.CLIIPLtt - t. I.Q. 1 UtUl AktkR Lu 4- 4IT

Ht k tLLP?1TSi CAL LUC) a 4 tILAdL -

ELEUll IL,
4.AL 1F HLR

ItLL hArt-
$Fhib CMLL)4LALVIN WUUSTHk IvKIIjji

KtMAFKS-
UtSLR Ia tu t4 MAt 0t4A"F Ii-19-hwTSlLiwLE tL t Y I kU,
'lY PCi u(FLj IC 1-N I IS

.. U- c4z.U SUkFICIAL ALULFI SYSitm
0.0- 55.v wAlER IA6aLt AwLjIFjR
57.0- 65.0 TAMIAM LUNFINruL OEUS65.0- 44tt4 L~tM TAhIAI'j AQUIFERt45.C- 110.0 UPPik HAWJHLFN LUNFINUiG h.AE01i.0- $j*(j SANUST~i, ALUIFLH3uu.0- "5C.U MIlY-HAWIHJkN CLtFihNh ZUNL4!u.C- 40Uso MLU-hAwTHURN ACUlItE

SIkTklKnPHlc FURMAILUNS -
.0- 3.a UiIFFtPIIIIATEU SANOp, CAvY AJL SHELLS.00- F5Q TAtIAM± FLRNAjfU

y5 *0- 245.0 IJUCLNI CUARWe LLASIICS2.r.o- 460.0 HAwTHuNN FUkrAItON *

L±HlliCLUC1C LUG
q- cLL LLLLIILk t.U. -I4, ' 4tL SrL 2%CA

'u" .1, )Ahw, tRkA11S bkulCtr i~i FLkUaiiYilCH4 L6, ~ lSlt; IuIUM, tas~tm:iI4Y UtFit 1L tEulLt, SUd-ANGULAF,cU1ur SPHLRILIIY, UNCL1SLLUAlU, tALCILLrIrE fnl Rx, )-t.LQLLU ilt, rLLLuUnS,

: L, L L SUN I, Vcr LitHI '". r , PU NSI , NIR . tN U tMR,GAlN Ilpt: LAL-1,4~UIJI, riul~u 1I.! LFY 51EL 5 1.C:ALL LI .;OiILPAL CLNsI luL Ip), t~hAxr SjiZE ILALCMY.TALLINt,m'fhbt I 1IL. LL.Y.S IA LL ir, Ii I. L St (IULtNAIt IhOLkAA IIULALC1Lui±1 r*TIkIX, )f-,w(J 1.AL>~t :Lrilt Nl, 3Cz "do1k11

THE MIOCENE COARSE CLASTICS. HAWT HORN FORMATION AND TAMPA IMESTONE ARE CONSIDFRFr)A PART OF THE HAWTHORN GROUP IN THUS REPORT



LIx iluLuGit. L:J&r
M- tu4c * CuLLIER Cu, 14t(b, Ri(Th, 4 L cYhit

5.0)- it'.O LdME$1U4E, UARK ILLUW.Ixr RAN t, i~t. FLPUSIIy,liIltkGRANLLAM, MULLIt., okAiN IYI~I CALCILUjT11E, tAYSI,±LS,b±iUGLNIL, !Cn ALLC tiUUC$L CJriIItjEtr, GR~AItI si4tMlLCKLJL1a$ALLINL, RANGE: Pi'JLRULYSTALLINE TL MEDIUPP,( U,LIN4UGRAi±JC~d , ~ALtiLuTitt MAI,41X, SPAr~kY CALCIFt CEmtNi 30"4mUAklL jANS~s MULLLjKSS, rG 4S1i MOLDS,$
±u.0- ±:.O L1ltJ1UNt, "till IU VLkY LIGHT Ckfl*Gt, 129 PLRUSIIY,INTERGRANLLAn, MI LDIC, (4PAIh lYP&: LALCILLIITbP BIUbENIC,25t ALLULMILAL LUNiilUu.IS, GRAIN SItE: MiCROCRYSTALLII ftRANLE: MILMULKYSIALLINt Tu; ME0LUM, PUU. JNULkATION,C ALCILUWiU MhMR1.r, SPtRRY (CAL,.±IE CtriNT, 3U% 4UAR1j )ANI t

.h.~O 1 v.LAS toLvb-LI-si4 LANCELLAfk

4u"0- 27.0 LIMESIUNE, WMIlE, 15X I(URCSITY, lNiLI'GRANLLAp, MOLOIC,vUGULAR, (441IN lYPE: Q ALCILUJIITL, BIUGdNlc, CNYSTAs JlALLLCIIErICAL CUN.)TI1LEgcrp GkcAIN SIZEj # ICIRUCRYSTLALLINE,R(ANGE: MiCIWLRYSJALL±NL IU MkiUMs MIODERAIE INDURAIIUh,CALCILUFITE MAI~zX, SPARNRY iALC1 IIE CEMENT, 11PQ* wLA1UZ SAC U,MOLLUSKS,

e5.O- 3U.0 AS ABLVI,

_ito- 35.4} LLMLSTUNt, LIGHT ULhtE GRO, 15% POROSITY, INIERbRANULAk,MU'LLIC, INl[NL;RYSJALLINL, GPAINv IYPE, CALCLLIIF 810ut11,CRYSTALS, GRMAIN S1jE= MLCkLCMY4flALLINE, RANGEUfICW<UCkYSIALLANE TU FINO, CLCU AhUURAJIUN, CIALCILUTITEMftRIX, sPAiou CALCITE CttflNlr, Ut QUARTs SANU, MOLLUSK5,FJSSL MOLLS,

45.,0- 40.Q L1NESIUNE, WFITh 7U VERY LIGHT UPANGt, lt nLRL3IrY,1,IN I(cMo11A-LLA, GRAIN IIrt I LML xLLT1ti *i ±LtN1C, I-51
;hLLLlHtMAU~AL CuNV~lI#ut.'a, bkikL! li ILIf LAY.,ALL.iti4HJ5: r&L a"!2 6YeSIALLL~Lit: T, UA ~ r;LtHAI[ iNt+,iAI!'r

L4LC ILUIIUr 1riU, 30;5 .L:..'La, ULLL,

t,.u-^ 4t Aa A 8 Ll dLL L~UK L0

-, U- t L . ,JLL St iPUVf LPCI L 'i.~ A N~ LL ut z j t pr A~U AN L P IL

Itr.krEtOtIL11IYI ktfjU IN~ukrlAL:r . LLLL MII LtrENl, CLAY ht1 fk l ,'21 ,L: w4 urTL j AtL N LI .LS$cS,

r''.L- 74.0 slid), bktriajH G FAi, 101 PlIktjilI;, ANT~ht ANULhM, LOwif'tI TAa1ity, tzkt'IN li~t:s Pttnrr t ANyt: bERY UMt If')C.i'FsSt, SLU-'.WttCULAW, HULbN LtLL fl-LM SrI-qkALjTJ PGCA iLLMAT i+ am AV I 44Lt IL C i I r Lt +l I PMF I N, cdt LuLCAI 111*ULAY LA4 LALCiLu. l ilt r MCLLLr < "
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LiIHLiLCtL Lit,
Ea zf*;4L COLLILR CC, i~SIS, $a60E, S.L ; lC

10.0- tG. O ULU-SILI, IRLNISH GiA(, 102 QKkOSITY, lNEkGkANULAR, LU1ERfEA1L11v, POUR INULNAi1Ch, LULUjMIE CErbNT, CLAY MhU'lx,Cf% CLAY, A54 QUAfTl SANO, MCLLUSKS,

8~u.O- 85.0 AS AfuvE,

b5.0- 5+:1.0 LLILSIUNt, LIGHI GRAY, ilt 'CwuSiTy,~ lIbdPANULAn, MULDIvC,GRAIN 1fl ; ~lsUG0iC, CALCILL1Ilo 04KYt1ALj 152ALLU.thlICAL CUNS11TLlNkrN GRIAN SIL1 MICROCPY$TALLLNF,
IAhGtt riLUi.kYS1ALLkNL ID CLASdE, GOL'U INUKAIDN,CALCILU1IJL MAIRir SPARPY CtLCt LtrtNh, 04% LUAk.TZ SAF',M OLLoSiK,, tN YuLUA, FOSSIL VLLU, CCuitn.,

"'5 4 £'v.L Al Ar$Uvk,

±a).O' Lit *1j L1r1Ly1unL Y LLOi.1H GRA), 1c( FU~rly , 1 kC AIN 1YNt : bIL LNICL, C'ALCILUIIJIL, LJ AL LCHlr ICALC0, IiLtLuLS, , l:MIN Slts UICRJLV:YSIALLIht, RANGEI'IILWULRYSiALLINE lb tULLM, r0OoRAlt INLLRAIICN, CALCILLIITIMAIKIj, SFAr iALCiT CEnLNT, 251 WUAHI1. SAND, (dTrHLSPhATiL SANu, rLLLU:>gS,

SUlt' V.C. CLA1IIt AND Fti(.S. tAS

s~.- I&k.. AS AuU'L,

±c.C i(t-0 SANL, YELLLbISH GRAY, 15; PUitjlly INTtN.ANULARs CPAINSILHt CUARSE, KAhGL: 'ENY FINE IL VcRY COARSE, SLd-ANLULAHKuLNUEU I ME~uiL SFHkMICI1'r PUUk INDURATIChs CALCILUTIjE
MATkIx, 25t LALCiLLJItt, MOLLu) n,

130.0- 140.0 SANU, LIGHT OLIt, 152 PUkOSY, INTEkGkANLLAR, LOWPERMEABILITY, GRAIN SItU C0GAkS, RANGE$ VERY FINE 7O VEPYCOARSE, SUB-ANG ULAR ROUNULC, ltbIUM SPHERICIMy, POORII40RAT±UN, LALCILUTIUL MATI, LAY MAI1iX9 CULOMIIFCLPrNI, 1;z uLLLiIU-, Ueg CLkt 114 CALCit LTITE, t15!
Fl1LS- i ~IIL SANU, MLLLUo S,

S4144, 6tk7 LJ~l-I bkYI 354 PLRJ'Ii, lU ikkGAANLLAR, GoiLaILt NjLUILM, NAN( t ILE firE Tu LrJAI rst ,Ui-A~t artcUlu? .)P1tHILjIY, L(WL NSLAL4LU, 101 'LLCILLI1TE, Ujt-iiU$ 'HA i 4 A L PNL, .LLUSKS

.4hl, ILLLLHlj shay, zU iLit.U unI Ali1&b& ANLLAR, 1'->PLkrLo L)1 r, u. 'IN SIst: N -it RANUcL VRI T<YI 1iL J'n$t, SL H-M1u,6L MiLL StP 5 , I ri LtLv, 1F& lINURA I A pJLJLL'MLt Citrlrl, LLaII nlrl, ;'ItULCt IE, (tt CLAY,

SANU, Ltkz-H1 uLa'dt GnAi, lul P.JulllY, Ilf1EbkkANLLAP, LIh
ftfrtLdlLl i, (Gstj 1 -j : rtiLIot, ndANUL I_ 'dY Firt iiL JAkSEv, 2t1.t-4.LLA1, ?9LL Lr SI' Ir k, iL i Y, i'LLk iNIJLKA I;: NUULLMIt L krLFl, CLAY t.6 TIx, 5, ULJGr IJ, C 4 CLtY, L'
P1CiPlA i I( ]bM I, MILLSK,p
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LlUIbLbLu LU6
"- J41Z * tLULLILt L. I'.lS, k3st, SEC V9AL

160I.0- 170C. AS AdOVt,

LTu.O- 16u.0 AS AaCwt,

..O SAhNp LIHT LLJc GRAY, iUA P..LSIIYs IIERGUANULAI, LLILRtABLLI1Y, GRAIN Slibl sELIMP, RANGE VERY FINE IULJARSt, SLd-AIGULAQ, MtUIUh SPHEktClrr PCR INULnAJIUN,UULUMlt CEMLNF, CLAY MATRIX, SiZ U ULUtITE, 02X CLAY, O ,PHUSPHA41c SAND MOLLUSKS,

±YQ.U- eiO.O AS ABOVE,

dlti.0- c20.0O

ecO.O- [37.o

SANO, ~tl"ENt) GRAY, 35% PURUSiFY, IIERGRANULAR, GPAINSIt LLAkSE, RktdE: CUAkSi TU "P Y CUARSi, 5UB-ANGULAk,IUtdLu, tUiLM SPHERiCIIr, LLJSOICUL[ATED, C4X PHOSPHATICSANU, O&Z LULUMl,

SAI%( LGhT OLIVE GRAY, 1o PUiSITy, INTLRGRAULAR, LOwPERMEABILITY, GkAIN SitE: MECIUM, RANGE: VERY FINE TO VERYCUARSE, SLB-ANULAk, MEOiur SPHERICIU, FCCR INDURATION,OULONIlt LE~thlp CLAY MATW3X, 1C tLAY, OU2 UGLUMITE, C&APOrSPHA ItL SAND,

231.0- 245. AS ABOVt,

245.0- 55.0

455.0- bo.00

.0- 293

DULL-S1Lli veRy LIGHT CRANGEr, 11 PORLSITY, INIERGkANULA,Luw PEkMtAbIlAIY, POR INULRTLCNI UULLMITE CEMENT,CALCILUIFt 'MAIRIA 15% CALCILUllE, 1CX wLARTZ SAND,
MULLUSKS,

LIPESluN, WhilL, 104 PURUSITY, IIERGrAhLLAR, LOWPtRMEASaLITy, URGiN IYPEI CALCILLTIIE, GRAIN SILEIMLCROCR(STALLINE, RANGE MtICRUCRYSTALLINE TO VERY FINE, PORINLURATIUN, CALLILUTITE MAIRIX, oLoMITE CEMENT, 102UULCMIle (C5 QUAPTZ SAND, 02% fHUSPHAISC SAN0, rjLLUSKS,

SANL'SiUrt, m lT lZ PJnabilYr 1NIINGafULAf, LUrti.MIA5ILlIY, GRol SI tL: tL1.,IJ 1., ra rb : ctkY FIJN TO 4Ed YLuakSt, 4Lb-A b s RuLhtUI, AbItL alhENICITIY, PCCRlI4tWRA Lt' LALLILUtalIt MolhiX, .J ; LAtl ALLIITE, 0cFC1LPHA I t S1rL, MLuLLUSK5,

LU 1*0- LC . j 'SALt

o .U- u* I L TU 0 Vai.T Ll5-i u"VNGE, L;L Pui l5I y, aII bRg A N iAP,L Pu PekMAdLIIT, bkAAN IYPLt -aLiLUTITL, G1AIN 51tEiMICiHlk lALLINL, KA IbEZ rIC4LJ.FYaI ALLI E iL ERY FINt, PLL
INCORu Alid#f +LALLGALL1llE lAIRix. R,. °-1t- S1.4 ANU MCLL:>KS
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.I IHLLU61C LU1G
'- 2Q42 CULLIlt CL. 1475, kut, St. ?2AL

32u.0- 330.U SAND, tLHY LIGHT URAINGt, 352 PJKSJrVY, IhTERGfApuLAR, I FAIN
SIZE' MECIIM, kAN4CEi VLRV FINE 1(I CUARSI SUB-ANGULAR,
MEDIUMh SPI'RICIr, UNCCNSCLICAILL, 354 LALCILUTITE, 0?-
PHOSPHATIC SANU, 9uLLUSKo, FC.nSL FkAGrLNI , SHARK l'EETH,

3JO.U- 150.O AS ABUvt,

AJ.Q- 3t(,.O: SAtU, VtY LIWI LR hArGL, 359 PU'uSi1Y, IhltHGNANULAN, (FAiP
Sit: McLIm, kAidL: VEkY tINE lb COATSt ;Lb-ANGULARI
tUIuM )PHLRi11Y, UIICU~1JCLIDAI-LJP 03 FPHLSPHATIC SAND, 037

LALL.ILUIIlt, tULLLSKS, FU2,SIL FfAGM Nl5,

JeU.0- s'vt.U AS AtLVE,

ibt.a]- 4i6-0 ULUL-5LL, LIGhT ULG h, luZ PUkLtxy, IIElRFANLLAP9 L Uw
tPe4eAdLIIlY, FUR ItwLUpAlit+t, LULtMi1k CrEri, LALCILLTIJI

MA1kIXs LIAY MAl-ix, O54 LALLiLLUIItr etd. CLAY, C5%
fr'LSPIHATIL SAtvVL 41,a W4LAR IZ SAND. MULL LSS,

4.JU0- 41U.0 AS ABUV&,

410.0- 420.0 DULU-SILT, LIGHT ULyLk, 14A PJ'RLSITY, INJLR{RANULAR, L~w
PtKEAILlIY, PUUR ItiURAIliu, LCLGUMIIi CLMENT, CALCILLTITE

MATRIX, CLAY MArkIr, 0 t CALLILUJIIE, Ce% CLAY, 10X
PHIOSPHATIC SAND, iUl QUjAHi SV-1D, MULLLSKS,

4 i). 0- 4) AS AbLvE

44.NLV) AN, LJlbl uLivtp 12.1 PLWlT, Y i I kUWAhULO(, LL;*
PLMM&ABjL1y, GkF Ir i)tci MLC&UM RANGts VEkY f IN To
CbabSt, JLb -APbLLAbr $CUrlM SP iEl.taciY, FCLR ir%0LFrALIU,
OULuMAil t.thtLhl LLCILiI11E f4$FIIX, CLAY AIW1 I 20Z
LuLflhIt, CeX LL, , +SK ALCILLrIt, CBr FF-LSA(IIC AI',

1r:JLLLSK

. r 46L. Li tSl uriL It:LL w, rj; GkuY, £ i, FL &,SI 1, L1 \ Lr4RA (uLMJ,
JIMuiLp (kI.tJ INPti LALLILi1lc, rlGtita LO-YSIALS, i4

ALLULHIMILAL UUr,.)kiUtNi , (,PAIN SiLEz '1CFUuISTALtINf,
NANGt I M±IULF-SIALLANL It, rPi.iLr, GLL 1N& LrAICe,
CALCILUIIlE rlA ±X, )PAXHN CAL,. ,iT% ULMIhi, LLLUMIFL Ur-1 hr
UZX DLLLI 11t, Ut'. t.LuRL : ANL, (Sz 1t C rHlAIl SAND,
riLLUSu ,r fj.,aIL FrclLun
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bbIrl fLukIDt ,MAL -" t.IIsL L 1L [b'K1N1LL!f

- Z0 44C
4,ULL1Lk LU. 151$ P29t SEC UbCC at 03 10 N' £1 L7 i5 w

rUJAL UtPTK- 42C FT, (Leb.- ib Fl. Itj SAMPLES- C- 42U Fl.
LUt PLL ItD- '3.II.cl JEPIM wURi~u 41 ; Fl.

JFHtR L6LUPHTS1LJAL LUGS~ AVALLAI6LL -

ELEGi I

SUNtIC

Oc LL NA'T-
urtk~-FAK4:AILHLL SIRAIUt SlAIF rArt-)rwMU-tLV1vr w4U$1E (C122LL1Ek)

urSCR!( t 6VL MiKt: K N AP V (1-1-LO tIS sME Li CUAL i I i GLU )

rilU3FlGGfu.UIt UNITS

040- ±3?.Qu SUR&FICIAL A( u1FEe~ SV3IWi
0.0- tt.U hATER lABLE ALIt±FtK

46.0U- 10.0r rAnIArI LiIlN±NU BIOS
B1.Q - ebo.0 LU#EK TAMIAMI AUU±Fk

i2t0.0- Ti, MIU-H1A6HukN A6iUFLk

31kATlubAP$LC FURPMAJ1ON$ -

14Au.0- 260.0 MIULLNL LLAt SL ,L*1TiC.>
2t0.0- &,20.0 tiAhIHuRN hURMAILUN*+

LIlNULO6dC LW.
«- e4440, LULLILk LL. ThS, kr't, SiC (U'LC

.C- ;,.O0 LjiSJNt, 6w AYTL,H LkAihi,t 1L, Llt,i-I ltLLuhwLzdl UHANGIE, 1~
ru-JI Skf l, AI irGKA41L2IIW PLLLi.., Pu),ilaLy RICH PENI"FA1L4L11l

vKJNA~ ITPt. Jiuvi~tr\l., .ALCILLtiaLJ Lk'S1t.LS, v5".
ALLL(LLMIL6L iutNSIIIL't!'dig (oFA&I' Sicrl MiIiruLA r) iALLIi,

r(4NL3s i±1LL.It.t)YaLLtht to CUjAnA, (,U INLLAATIUN,
ALLILLUTIIL flAIkix, .dtskY LPLCIIL LE +dAT, HbJl-

IkLCY:lALLiAL. P%,LLU$$<S, t. SSLL MIJLUS,

t 4 u- .0 L iMES J(.i"I, wr ILt, eu*. i C&.i l r Ire LRLf4LLAI~ ?CLOIC.
PJSSiLLI r±ibri i'tRrLAt.xLL1Y, 'R4IN liPLi bl1_4utht'-I,
,,.SLLI.LU 1(1~ j62LLL ILL, )JXZ ALL JLHEISAi.AL ULItel i TuL'. r L~is j

SItEI ' !1±.kL-xfTLLiUE, cctAl-Lk 1 4 aLRLPYrSJILLiNt TL LO-4t,
IuCU INhL0rAlaUrl LALLiL',I Ilt r~aIkihp tZ4uAKIl SANS,
MJLLU31KS, UtNiHUNILl husA i ti-.A, LURAL, 3k1T-fLA, FCSZ, IL
f-ULUS,

THE MIOGENE COARSE CLASTICS. HAWTHORN FORMAT ION AND !AMPA LIMESTONE ARE CDNS IFRFD
A PART OF THE HAWTHORN GOUTP IN THIS REPORT
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L lilHLLU(,ku L66
w-4l ZU4'1,.. CLLIt~k L. bA1 5 CC $1 y K.yL tt .,.

i - %t0LIL5SOuE, vdI~1t IU vtkr LI~hr 0,ANG1, Z20± PuResirY,INTLIVAANULAR, MOLOIC, PbSS160L hkb H PERfltAbILITY, GRAINIVFEI 8±UthtN(t, CALCILUTIlU, av(LLkrAL, 6~09 ALLLLHLMkCAL
G~iS~fuhi t KMLN )jLE: VdrY fINL, WAM.Th~ ICRLYTALN.
id CUAf C, CuLD iNUURA'IILh, LALLILUTITE $IA1Rilx, Oct Q)UARTiSANU, MULLLSbKS, LLK.AL, BtNU1HL~IC EKRArINIFEHA, dRYo'~f,

FUSSlIL hULL~,

+."..- 'sc. LirtESIUNL, 1-ii lii vtk LIht' URhNGt, 20% PCkcSIIY,
IrNTtRGkANLLAS, tuLLIC, PC)Si6Lt NIGH PEkMllAbILII Y, GRAIN
fvt dPLic610r0,4L, L;ALCILUI lit, 3'QLLTAL, 509 ALLCHLMICALGLUN~iITuarqs, ue.AIN SIZEL' VkkYI F114, RANGEz tICRLCRYS1ALLuhF
Edi LUAWSk, GLLUIJ NUURAiiUN, LALCILUFIIE PA1RIX, 15t QUARTZSANG, MLLLL:PR$, LCWAL, rsk(-lLilL ULAPrINJUFFRA, B4 TLcJA,

-ttO- t>6.U UJLL-SILIp , A~II tJLiWrL tkLE~, 10% $Lij~jJYp 1N1EMG~ANLLAP,
Luwm ftki AbiLIY, e'LuR 0NLUR AIIUN,p CLAY MA I1p L.ALC1LL111tMATRlX, 104. CALCILLTIIE, 354 LWAIk1 SANO, OIX PHOSPHAlIu
S ANU,

tC.O- 10.0 SANCp MUdkAIL I,k AY15$ aR&EN, Lk PURLS IIV, INTE06MANULAp
Luw PL t E AbILIIY, GRAIfL Sii I 1L&IUM, kIA# Ea V'ERY FiN& ICC.UAKSt, Lb-ANLLLAk MEUILM $PHkk1c1TY, PLUR INOLRATIN,
CLAY MAIRDX 15% CLAY, 034. PHUSPHATIC 5ANU, SHARK IkElh,

iTUO- bL.U SdELL BLu, VLi V LAGHI LRANC rd LIGHT [tIVE, 154 POROSITY,
INlEGkA?4ULAg, PLLR IN4LURAIICH, 357 WbiARTZ SAND, MGLLU. S,

tj.Q0- 9G.O3 AS AbL ujE,

'vVe0- lt)L.O LIMESTONE, WHLI& TU VERY LIGHT UPANGE, 102 PCRCSITY,
LNhERGRANULAR, MU~LUIC* GRAIN TYPES BIOGENIC, CALCILUi~I IE,CRYSTAL$# aOt ALLOCHENICAL CONSITfENTS, GRAIN SIZE:?IICROCRYSJALLIN,IL RANGE: MICRUC.RY$IALLINE IC CCARSE, 'LOLi'4LLkAlpU , L.ALL1LtUIiIL. r.ATIA, >PARMY CA L LIlIE %rLril a'z'.JtkT2 SANG, r"ULL3J.i, raL IU

iJu.C- I s.a~S AELvE,

Ml'LILPC PLSSIttLy tiG- PLRtAbiLIlv, bf 4it TYfU't 3iObENtc,
CALCILuIIIL, L YSIALS, auV? AL&LfFMErILAL CUNSTITLuNI'S, GtIN~$IttI M1GktLR SILLII'&, kSk\ULI MSLRUCRYaITALLINt JC LU4.kSE,

UDZ IUArlt SANL, MQLL1,SK.)I FL.)JLIL MOLDSi,

LLv.J- i21.u ANU, VtiY Lildil (PAT, J:; PiaV, ,ilVPiNI&$.CkArGLAF., GrN
S.iL-l C;LAAf i, kAftLI vl b I lr0v it vcM' COAISt, StA -A 1 u~Ll.,R&jLNIL U~J r tul tl -'PHi-f:l~itf, iK LPSLLULGLULi, PULLt KS,
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L IIUL~Ubfl, LUb,
w- cO'.4L. CULLUtN LIU. 151x), Pey, SEC C6CC

16t5.0- 1'4u.0 UJLU-51L1, ik.*YISh" ILIVE, 1Q1 ruRUSIKY, INIERGFANULAk, LLw
'EhEAwILil,, F Uk INUURATIONA, LLLOMIT& CkfrEV, CALCILLIJE

1s41Rlx, CLAY fA1KIx, 104, LALCILUlILIL, 104 CLAY, 15% QUJAW'I
JNM), O<4 IrIUSPHAJ LL SANL, MLLLt,$KS,

14 1 0- 15su.Q 4) ABOVt SANILit k (e54U,U&t PF-10SFIAlt (Q574

.t.J.O" 14btJ.(j UULL-S4LI, VLkT Li(aHi UkANGL, iUX PJJUkSI1Y, INIEkLAML.,
LON PII&MEAbiLIli, VUUR JhULRAIlIUN, OJIOMIII. CEMENI,
CALCILUIAI IE MAIR i X, 257"t ALCiLU T IF, 1ICZ ULAPI Z SAN[,
MOLLUSt p,

£~ta OC' .LcL.O

±fJ).0- 196.

i'n,.U- L-JQl.I,

e aJ .0t- e it ..a

LIMESlUNE, VtkY L]I1H uRArd.E, LZ1 PjkUSIlY, IN4TeRGPANULAk,
L04, PERJIEt6ILiI,, GNAIN IYFOI t6iLfN±L, CALCILUTIFE,
6RYSIALS, 110A ALL..CHEfUCAL (.t lI IL E' I s, (RAiN SILLE$
fLC.UCHIS]ALL1b4, RANGL2 MICRU.A-flJ4ALL~P46 TC tIEUIUI' PuOk

1NLUi.KAIILN, CALCILL IAFE MAIRIA, LuLurilt CLM0fd, 3:4
UOLUJMITE, 1 .9 'JARJL SANE,, MOLLU,5KS, fPYLZOA,

LIPESIUNE, Vck.Y LiGHT URANGEP ! % PORISITY, IN7EPGPANULAP,
GRAIN JYPE: Iu~wLNIC, C:ALCILUTIIE, SKELezIAL, 35%
ALLUCHEg±1CAL CUNSTI0uEN75, GRAIN StiEs P1CRUCRY$IALLINE,
kANGEI MiCkJCRYS fALLir4L T(L LGAi Eg MJLEMASIE iNQURAJIUN,
CALCILUTilk. MAIiX, DULUMITE CEMLN1, 259 LL LMITE, 05X
'JUARTI SAtLt MOLLUSK)5, bkLOA,

L1MESIU~L, tLkY LIG*II LRAN(e, LitA fu9(tlY, IN 1LR'URAN ULAP,
MJLGILG, FtL S14-1I I-ibH -tEhiSAFI iIIT, uKdA'jIN I YP : iIUE'IL,
.ALC±LLJ11it, LI'IS1IALz,~ A. ALL,;A.1t9;ALi L CL#'f1TN ~ q5 UEN~tF1N
SiI M±.L~tro.YI-ALLitr, 1wf,NkEz rA1,.r'rIAILLINL T:. Cusirji
GiuLU it'uUA~iICk, LtlLL.ILEJIIIt .tI,I1jx StAkt CALCIIt- Ct.rh41,T

SAt\USIUNL, Ok~j tj iuA'A J - ~L USAhiY, IhJEH.,bANULPF,
P'US; IBL t- ±Gr VFLKg t nlLzIIV, i>.l Pa $12r 1 C&t,<SL, RAML : r I
VINE TVi CuQtkS,p -PN(1-,LM1 1 i 3L0, ttLILt $PritILl11r,

gULL. £IUuPPTI1iu,j LA41I.L1Il1L IA Ih, SPFMf KrY CALCIfte Ctr i I,
L5* LhL(.it Lil t, c(4 SFk ML LLLISS$,

r-4iw PFtrLkt LAIYD t3F.HiN :Ir1: Vtk1 k.Lkks~, HAhiGLIt Vt'r FL'dl
I1i k;-ANLLLiI kLUiLt)I MLL PlfIt1I~Y, CtINLtt;)ULIUAJFU, 0cx
iH-ILSPHAI jt., j j,> Lilt C,4tU L1 Flk3 MLL1 L1F, FOSSIL

MJJV114. AIN L ShLLL wt LL *VjU~ttuL 'ttnCJ.E

i-'L- tr s-4'0Jtdpa 4KT LIUt1I 6CAz IL nvhkV Litfl LIAN-t A
P kUI0$IlT, itI t ini~A(bLLMkD v? 12&l 1 t? CL~hN$L, IkF-GE I 4L~ T
rjjtg IUJ LrANSLEL, ) ur-Aw'jiLN, ruLbLLY, 1ttGUf SPHLR1iCIT,

ruLH 1'LJL<A11LP-$ LkL,,a4LUILJCt Nri11AX u&LFIt. CtiNl, 1-
t.AL4..kUujitj 04L uLuMiTL, !sLLLIs :> , t1: 5kL t-NAGMe"4TS,

ccu.Le 13.J AS a1UL
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LITHuLUbiL LUG
K- i44L. CLLLIER LU. 15IS, i-e"L, yi% (-:Lt

Z3O.C- ZfUL.O AS ABOVE,

20,d.0- ?5.O SA"UDSI4ht, VLKY LIaIG, (kAY, 15, rURUSIy, INIERGRANLLAR,
'aRAIN SIl: MEOILr', NAtL VEkY tiNE IC COARSE, SLH-A-ALLAP,
MEUIUM SPhtRaCilt, GO INLLhA IiLN, SPAskY LALCiTE CkLl,
25t SPAR, Oet PHUSPIAI 504 S ',

ir nJ.O- bU.U AS ABLV,

20.u- il.O SANUI LtbHI JLVE dsJ.*Ng IUt PikUSIJY, iNTLRGRANULAoi, LLw
PE0MEA8ILIr, tkoIN SilL. rLUl9,h s L+AN: VERY FInE IiLUAkSj, 5U-At, bULb, MLU1c4 SP-ENICL:rY, PULL IuuFA;1; ,
uJLOMlIt Lthtl1 CLAY fATIx, 20A UtiL(Jllt, 05Z CLAY, 4'.PltPPsAIs iLsu, MulLLL )K

i' .c.Q AS ,EL:VE,

e6J.0- 29,j. AS AB0VL,

ti.U- 1U0.O uuLL-SILI, LIGH1 OLIV, I07, PtU$ III INTERAGkrULAR, LbuPERMEAI1LITY, PUUM lNULmAliON, LULUMIl CEMENT, CLAY MA TiX,
Cal CLAY, iUJ QLMRII SAN ( OZ4 P HtJSPHAIC SANU, M4JLLUSMS,

SbOU- oi9.O LULO-S1LT, LIHI IVCLI, itC HJ4LSIIY, INTIRAULAR, LLwPdaIEAblLIIY, PGOR INUUATION, DULUMITE CEMENT, CLAY MATRIX,
051 CLAY, Bit QUAPIL ,AiU, O5t PbHOSP$ATIC SAND, MOLLUjgKS,

J1090- jet.O AS bBavt-VIN LUw PERPEABILlI t

ieJ.U- 330.0 A$ AdOvVt,

33%jQe 34U.O UJLG-SILTD LibsI ULLvt, 1Oz PtaOSIy, INERGRAtIULAR, LOWPtPMEABILIJY, POOR INDLUATlr, DOULUMITE CEMENT, CLAY MATQIk,021 CLAY, LU? SILT, 15 QUARTL SANDS C52 PHISPHATIC SAND,
MJLLUSi ,

it 1.3-35QAsbv,

j r f "J- i5,.t.-i. r A kCt t till UVnrp
itu.Ol- 3tU.iJ A$ A 3UVr-5A .i±tk.-Mcp<e Ii HnISI TJ t

3t.:..u- 31u. SAhV, LiLa-I LLI'. 15.: rlfLsiFY, IhIEfVANrLLhki LUkRrtkAdiL11Y, URA 114SItc Ii i1 fl ANGtt VEkY Vii IC MrLIr.
JB-AN(ULAH, AMILAk, LCALt 3bhtrlCII F Up~ INUUH1AOIIdi,
ULAY MA Ikjs, LibLUMIIL Ld110I, JcA CLAY, 0" LULUMIif, ;LX
WtlSHAIAc AIvU, L i4 PHuSI-kA iA (jAVt(, rthLL~s),

Ju.'j- .id.O LItbS[UNE, whilt, 1Le tvKLtIr(v ANTEkC4ANLLAR, tiI2LCqt. t4s±
I(Ftt HiL-EFIL, t.LLiLL$±IL, CfltlALSp It*g ALLLLhtllr .ALCU:NSI11utSN1T, ukMN Sj.tI UILR-JLMYS{ALLIKs, PANGE:MILCNTkSJALLINt It; MLuiLri, ej3L' INUDRATICh, C*LCiLL11l_
rATRix, 5 PI4Ry LkLCIt LtL.LL rI 124 CUF1, SAND, O 2
PHUSPhATIL SANt , r'ILL1J. ,iL MIJLLS,

Jou.(- 2Crt ) A, A$L'vl,
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LitHOLUGt bi LUG
q - 44<* CULLIER LU. Ijle, Pi&ts SEC Ct2

340.0- 400.0 LIMESTOhNks il 10T VEkr L1C44 ORANGE, 15Z PGRCSITYINTERGkANLLARP MCLDICP GRALh TPEi BIOGENIC, CALCILUTE ECAVSTALa , ti ALLUCHEMICAL CONiITUENIaS GRAik SIZE,MICkOC(rSlALLINc, RANGEu MJCk u kSTALLINE U1 COARSE, 6000INLUMkATLN, LALCILUTIlE MAIRIx, SPARRY CALCITE CPEINT DOTPH-SPHAILL SAOOV O>t QUOANi )ANL MUOLLSK , FUSSIL MOLDS,
400o,- 4i0.O AS AUOV&,
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50sUU- fL UA wML - L slrl Lab PLIvIul1

W- 2045

CULOLF CH. 1ltS 30E SLC 348A cb 54 u3 N 61 lB 12 wTOTAL UtPJH- 14Q F1. tctV.- FT. it %AtLE5- 0-1 Fr.CUMPLETt- 83.i2.03 CEPlTi htFKEU 14A FLT

ITHLR (GSEUPHYSCLAL LIGS AVAILAdLE -

LALIPHEIF
GAMMA
NEUTRUN
CLLCTRAL

#tLL NAht-
3FtMO C2'095-0CHUPLE-ALVIN wUCSFER CRILLER)rfIUkUGEuLtjGc UCIfS

0*0 14U.0 SURFICIAL A(LlkEK SrSlEn
u.0 56.0 hAiER 1ABLE AULIFER
5d.0 70oU TAMIAMI CONFININ6 $UGS

7j.0 140.0 LCWEF TAMAPI AU1FER

IRAIAG(APHIC FORMAaTIONS *

.0- 3.0 UNDIFFEREN1IIA1ED 3AND AND CLAY
a.0- 8. TPrl1Ni FLFMAILCN

IMhLLbiC Lb
-045 * CUOL.IR CU. 152 i ftL.0t SEt 3 4bA

*(0- JC 4NL AN AIR YeLuiujH 8tkJor .t t L.W-IJIIY 0 INTEWGANULAr,GRAIN )iit: ftLjjii NAN.,t Vi K'( Fitkt iL CCakS&, SLJ16-AbkuLAin,MLCcI% Pwt- I I, LhlNS L:L10A11L, LsLCJLUFJIL MAAIRIXP LLLAIRPIX, ll2 LAAL.LUiIL, Coi .LAYV U11 HEALY MINLNALS,

s.u- 1j. LlrtSlUNr, bkt uY I' N kA t,&. A. I C FU IIY, Ibl LRG MANULAW,INTEKLkSIALL14L, iIIJLOIL, tHAiN lYPt: eIL',tNLC, LALCJlUIII(,CRYIIAL), iK. ALiJCHCMILAL CLIITvLbIt1s (-AIN SlE:
MILUCM1 ALL;It tANGE: .SICatI uS)lALLINLI 1U MEtOlUM, GUlINULkAlibN, UALLILUIIl1 MATRIX, SPAPRY CILCIL CEeN[r, 4'JAlnt )ANL, 1ib, RPECUT3LLl1dlUUN, MLLLLKS, FLSSIL rNL.CS

*0 i0.Q LIPESIUNei rtllE, cQ4 Pul Silf, INILkL ANLLA s tLLOLC,PUSSIBLY I1bH 'trMtAgitlIY, G-drA TYPti BSCGENIC,CALCILUITIt, KtL.ETALs 404 ALL HEMILcAL CUNSTII UNTI, (-RAailEl fA.hLLTY1LLhLE) khb 6 MICKLCF SIALLINE 10 COMn t,'0UL INGukAIlibs CALLCILUIlkE mATi X, CX QLAP1I SANh,rOLLUSKS, lublL ruLUS, LLAL> tibYUJUA,

i1.*.- cu.Q As AiCVL,

THE MIOCENE COARSE CLASTICS HAWTHORN FORMATION AND TAMPA LIMESTONE ARE CONSIDEREDA PART OF THE HAWTHORN GROUP IN THIS REPORT ONE RE CONSIRED
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Li±hL.n LUG
K t}4 * CLLLit:R CL, I)cs idus SLL buh

20.0- 25.0 LIMtS1JN, WHItE 204Z PURUS1TT, INtJLRGANULAs M COLDIC,
PJSSII hl l6 PtLRMLABILITY, (RAlb IYPil BIUGENIC,
CALCILUTITIE LkrfSAL5s SUt ALLUChEMILCAL CLNSIIluENTS, GRAir'

SIZE MICLRCRYsIALLkNt, RAMotI rILkOCMYS5ALLINE 10 COARSE,
GUUL INGLMA1iIN, CALCILUIllt 1ATIXp Coi 4UARTZ SAND,
MULLUSKIS, HENHUNit FLkAMINIf&KL A dKtY2UA, CIRAL. F.siL
MULUS,

e5.- 39.0 AS ABooL,

30.0- 4L.0 LIMESIUNL WHITE 10 VLrY LIGHr UIANGEs Z0Z PbRCSITY,
INTERGRANLLARs MLLCs PuSSILI HIGH PtLkMEABILITYs ,kAIN
IYPELt BiLGENIL tLAL.1LUTltks LS.ITALS, 30% ALLCChEMICAL
C'SllfUthis, GkAIN SiZEsi ritXUClYSTALLINE, kANGE:
MliLkUCRYS1tALLINE lu CUARSL, GJJUL INUUkAllCNs CALCILUIIIL
MAIRIX SPAkY LALLI GChENT, UcZ wUAFIL SANODs MOLLUSKS,
FUSSiL MILLS, 6ENirtUNI FUFAritFLRA, CiTAL,

.0- 5U.'J LIFESTONs whilL li vERY LIGIT ORANG1s 1% PLERCSITr,
£NIERGRANLLARs MULuIC, GPAIN TYPEI dIUGENIC, CALCILUTIT,
CRYSTALSs c5A ALLOCHEMICAL CLUNSTTUENs GRAIN SItLE
MICRUCRYSTALLINE, RANGEi rICPUCRYSTALLINE TC MEDIUM,
MuUExAIE ILukAIIUNs LALCILUtIIIE MATR)s SFPARRY LALCIIE
LE1tNis 151 6LARrl SANUp MULLUSKS, FUSSIL MULDS

50.0- 56.0 SANDSIONis IHHIlE, e0A VORUSITY, INTERGkANULAgs MOLLIC,
PJSSIbLY HIGH PItJUABILIT)D GRAIN SiLn: MEDILMs RANGE: cVEPY
FINE 1L LLARit, Sub-ANGULA&, KULNOLU, PEQILM SPHERICIIY,
MODERATE 1IhUUATliNs CALCL1LUIT MATRIk, 402 CALCILLTilEs
MOLLUSKS, ECHINUIDs FSSIL MULDSs

9860- 6U.O SAN DARK YELLOWISH BROWNs lot FPUROS11Ys 1NITERGRANLLAR, LCW
PEMflEABIL11Ys GRAIN SIZEL PtDIUM, RANGk' VERY FINE TO
COARSE, SUB-ANGULARs MEDIUM SPHERICITYs POOR INDURATIONs
.LAY MATRIx, C5X CLAY,

00 /t.J SHrltLL btubb YCRY L1bHI akAtde ., 02 PikCSlTY, INtPLkANULA4,
USbLTY hi6H tiLWtAA I PIr Lt.CLtSULiLDAts cC% CALCILIIli,

30% (UJARTL SAwA, MutLLLtS

6L0- U.0 SAN, vARK YcLLO UISr tbk.,op I P-UrJ31Y, IN1ERGFANLLAE0 Lu-
PtkMtAblLIIY, bFAIN 31 LI hLLL'r, kabttl dRRY Fit 1

uAF St, .Lb-AN(LLAR, kLL?t Us n tbILM l Irnt I1 Y, Puel'
INLLKATILAUN LAY rAIwIx, LV4 l:LrY, MUJiLLAh5p

dSA- 1* SANa VErY LIUHI L4AINUt, 359 V'USlfI INitRkbtLLhf, (m:
LC tE JLiL, kAtN.Gtt VE-T lk u v (kNLE 1 jA Lt b-Ar.LLL..

&ANr' LA Pl t oL , tklvilr> b 5 Lil , f F ~.V@[E SrHAli
SANs rULLLashp
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"l- 1rl L Mi r r - (%I L I L h I LKAIN ut, c.yA tj L. 1{NitKLK A14LLAki iKA11L.: N cL1LPp nA,4GLI w C A T i114L IL wk:0 CJAK'LA a)L6-AN6LLAkj
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$L0UIH Luriba PMu - LiHFtilt t( &RINtUr I

*- e046
CULLFL Los 14 ~ 2t StEC 3tL kb 15 (1 N 61 29 02 k(OiAL OtPIH- 2u Fl. cLEV.- 15 FT. [C SAMPLES- 0- 200 FT.LUrPLEIt0- b4.u1.~ DEPIH PLRPEU k00 FI.

wtLL NAMtL-
SFwMD CCJ46-CAIHt jNE 1SLANU

kEt~taRKS-
Li lCk t . Bt ftiKt KNAPP (,-i7t--U tSAA PLt QUALIIY (GULUI

hrtdrNGtULU ,C UNITil

.0- 1700o 5UWFCLAL AUIFELR SYSTEM
0.0- b.O0 WAIER TA LE APUlFEk

60.0- 90Y0 IAMIAhi CCLFhlhi6 etUS
90.0- 17TC0 LOUWEr TAAMIh AL1FLn
10.0- ID UPPER HA1H1UP, LRNv JLNIG jUNE

lrATIGkAPHIL FURtATIGhS -

- 3.0 UNUiFFtREFlIAl.u SANDo, CLAY AND SHELLS
j,0- 170.0 TAM1AMI FLRMA[ION

ll0,0- 16b.0 lIOUt Nt CCAKSE 6LASIICS
160.0- 0c.O0 HAhTHOUkN FLWrAF~l *

LIIOHL061C LOG
W- 2046 CULL1ER CO. 1Tt , R2BE, SEC 36LC

.0- 3.0 SANDS MODEAITt LIGHT GRAY, 424 POROSITY, INTERGRANULAR,
GRAIN SIZE MELUUM, RANGE VERY FINE TC MEDIUM ANGULAR,FMtUU SPHERICITY, UNCLNSCLIOAttL, 011 HEAVY MinERALS,

3.0- 10i0 LIMSTONED GRAYISH ORANGE, 10t PUROSITY, INTERGRANULAR,
MOLOIC, IhTERCYSTALLINE, GRAIN IYPLI eIOGENIC, CALCILUIITE,

RYSIALE A G1 ALtLOHEM A(AL CuNrjIIfLENT kAN aILEI
MILLRCR.YSTALLINI, RAHNGI FACkjRY ITALLII IL MtDIUP, GCOU

iALLRATIOI LALLiLL1IIL htITRIX, PAkkRR LALCITE CLNENIP 35~uAkilz bANL, FObbSIL IULUMS MULLLSK

i,.O- i:.o SHtLL dLs L tY LibHI UkrGts J31 PuRoUsily INh.6BFANULAR.
UNCNSULiLALt,, ALCiLit PATRIs 2C" CLAhil SAND,MULLUSKn, tNAL,

3:.J- *.j >ANL1iNt-s t0r, LIUHT U Ak.t, 1it POPu llj INtPGRAN.LtRs
MULbiL, GkAIN SitE Mt tLUM FAribt VEky F thE 10 Co uAS,
SUB-'AMNLta A UUULL)Up !tUIM at'ttLRiCill GLuu J~AUPAlIC,
CALCILUl Iri A TRiX J4 CLALLIL.jIII-,t PLLLLk -,s rubS IL i L ,S

.').U- c.) Liht lU.rht W 4 PY it UKaNbte 4,I P'kb$11yP I ..k t GMA L EL,PMILL IL, Q. A 4 r, I Ct utiuLLLN±C ,hAL UILs ijI t . CL YSIALS, 3 t
ALLL(HkhitL L)lAILtCis Ghbsit Slkt "ICEILNYJIALLlt,

AN-G I ICR.JuAR.'W IALLiL ILt CLAjh Lr MtlULL Al t, It-UtkAlltft s
LIALLILUIift P'Ai ixA 35, . ~ p kTl ;,5tNUr M:LLUh-KS,

THE MIOCENE COARSE CLASTICS. HAWTHORN FORMATION AND TAMPA LIMFSTONE ARE CONSIDEREDA PART OF THE HAWTHORN GR()IIP IN THIS REPORT
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LLICLLEGIL LUG
W- ZU4t * COLLItR LL. 146S, RaCk B:C b6,C

SHELL INtERMXoED

36.C- .o LIMLtSTUNE, LIGHT GRAY, 0% PLXUSITY, INIEtGRANULARs MuLIC,6%RAl1h NlYi eiUGENIC CALCLUILE CRY$1tALs, 2C
ALLUCFLMILAL CONSTITLENIS GRAIN SIZE: MICROCRYSIALLINE,
RAN6uL MICkLJLSYSIALLINL 1O nEoitu GUG IJNURAION
CALCILUTIIt MATRIX, SPARkv LALLI1I CEMENI, 05% QUARIZ SANLA
HIGH tokYSIALLkjA1lLUN rLLLUSbs FOSSIL rCLUS,

'40.0- 5u.0u SANDS1UNts vtY LIbHT URANEt TJ LIGH GRAY, 15% POROSITY,
IN1ERGkANULAs MULUlCs GkAIN SIZki MEDIUMs RANGEt VERY FINE
10 COARSEs S8-ANGULAR, ROLNUEu, MEDUILP SPHERICITY, G00DINULRAllhN, tALCILUTITL MATRIA, 40% CALCILLllTE, MCLLU5KS,
FOSSIL rCLLbs

50.0- 6b0. AS ABLt,

6U.0- I5.0 SAND, ULIVe GRAY, 104 9uROSIIY, IN1ERGRANULAR, LCW
PERMEABiL1llY, GRAIN Slots MEOIUMs RAN6LE VERY FINE TOCJARitS SUb-ANGULAks M9iiUM SPHERICITYs POOR INDURAIUN,
CALCILUIlTE MATRIXs CLAY MATRix, OOLOMlIE CEMENTS 02t CLAY,

10UX CALCILLTIlEs 204 DULUMIE> MOLLUSKS,

75*0- 90.0 AS ABUVt w±IH SHELL

90.0- 100.0 LIMkSTONEs ntRY LIGHr ORANGE 15% POROSITYs INTERGRANULAs
MULDIC, GRAIN ItYFEI bIuENlIC, CALCILUIIfs SKELLrAL, 434
ALLL'IHLiLAL CLtl11101Er, btkAIN Sin MICQLCkY)FALLINit

IANGLI MietLpYSIALLtNt lt CLA Es mJUERAlt INOUAUTIONs
CA4LILU ilt MAlklX, )24 PHLSPifHAu SANL, (0, QUA1n1 3ilA0L,
MULLUlsKSs FUj it MCLS, CO AL,

i:.C- i20.U

LirtESur VcAY LikhT 4'Ar.CEs 14 ICCKUSITYs INItRGnANULAkr,
MJLOLL, ukAAA ItP tIL 010UtNIL, -ALLILUllTs CLRYSVTALs, At
ALLUtHCIII CJnolif.tLis, bI4N Stl ), tMIRLCRYTIAfLLIjNs
kAN(EI MI(CAL.YSIALLiNL IL htOiLM, truLtkkA1t INURATIU.,
LALCILuLlit 't-lKixs )VArKY .AL.1lt Cc ENI, 1Ut jLAkfl SthC.
MULLUSKb, tU>SjL MULLS, LUAL,

LiidtiUNt, 9'RY LIGH UANt-c IJ wHIlTl 202 PLtal)IY,
iNItkbkALLaK MLLitt, ujaS ALY ViGH FkhMt8BI.LITw, GRtlN
UYPEI di-t:ti±L uALG1LLIill, )ELtIALs 7U10 ALLCrtPICAL
CUNhlIluth IS* bRAljN Suitn !VLIMr. Ad,k PA ICkOCKYSIALLiNm I'

CGUA%,>E GLLU INOURATIUN, LALCLLT. E MAlktI, C24 SLATi
aQfs, MULLLSKSI LckAL, S l1L 'ULL, hkyLiLA,

GiLU LLCHLtL
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LIIHULUjui. LUG
w- 2u4t * LULLILi CO. 1't:S, sbE, SEC $6C

130.0- lItO.0 LltcS1Nke VERY LibtHI LRAhGt IJ WHITEs 202 PCrUSIT IYINTERGRAhLLARP MOLUDIC FU5SIbLY hibH PERMEA61LIIY, bRAINITPELI BUGfNIL, CALCILUTIlE1 '-LEIAL, 7?O ALLCHEMICAL
CN$I llUtkNS, GRAIN SIZ E $tkO1~, RANGEt rlICkLRYST1LLINE rCJOARSk, GLLu INLLRAILjN CALCiILUlIe MA#TRVIx 20O QUARiSAND, 4ULLLK, LCLkAL, VFSS1L ILLS BFYRYJLA

L,.U- 15u.U LAML jlUeN IrLLLUISH GRA , 10 PUROSITY, INIkRGRANULAR, LU,PERMeABILJITY, RAIN ITVPE 61OGhENIC CALCILLIITEP SKELETALPcQU ALLUCHMICAL CONSTIIbELTS GAIN SIZef MICROCRYSTALLINE,
RANGtI MICRJATYSIALLINt T MnEUIUr POO: INDLRA1.1CN
CALLLLUIIIL MATklX, ULLUOM11 Ct MNT, 2z UCLuMITE 20t.QUARIZ SAN, MULLLSKS,

SAMPLE IS A rix LF ABDUV LIIfJ AND 150.

150U.- 17U.0 AS AdCVk,

11O.U- Lu1.O

1b0*0- 2 G,0

$AND L1bH bRAY, 354 PORUSIIY1 INTERGRANULAR, GRAIN SIZEt
MEDIUM, RANGre LRY FINE 10 GRANULEs SUB-ANGULAR ROUNUEU,MEUIUM SPFth~iIT~l LNCUNSCLIATED, 10 LIlESTONE FROSI~ED
OULLUSKS,

SAND, GRAYISH ULaVE, 10% PGRCSITY, INIERGRANLLAR LUOWPERMEABILIYf GRAIN $ILES MEDIUMs RANGEs VERY FINE I0GRANULE, SLB-AIGULAR, RUUNDED# MEDIUM SPHERICITYs POOPINDURATILN CLAY ATIRIX, bULOMlIt CEMEhs Cz PHOSVHATILSAl, '5A LLAr, if- UilbUiIEt *IfLLUVKS,
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JUTh lI FLJkiUA wMU - ll l,6 FRININ LI
W- 2049C

CULLIR CU. 1465 K2E SLC 33CITAL OtPl- 5i F. tLEV.- 15 FT. SA1fLFS- 0- k? FT.C MlFLfr j e4U.03.2z UPTH MORKEU 52 FL
SELL NAME-

ONTINLLUS LORtsMISSIMp tLL C-2REMARKS-
D0SCRbu ANU COUED tY Ilt HNAPP (3-cr-3I, UALITY (EXCtLLENT)

HYOROGEULJ
6 1C UNITS

0.0- 50.0 WrER 1ABLE AULIFtR OF THE SURFICIAL ACLIFER SYSTEM5'J.0- 52.U UPPER 14111Ahl Lj(Ft~iNG dEUS

SIktribb^eHIC FUR'TilsNS -

.0- ::J U (NDIF LrI1jttau SANt, LLtY A40 S:HiLLS5.O- 5.u TAMIAII FLiMAI1JN

LITHlLUGiL LU
- 049*L. COLLIEk CC. l4ci, 7kcE SEC 33C

.0- 5.0 SAND, WhiIT, R sA PORUSLTY, IkMGRANLtAkI GRAIN SilEIMEUILM, RANGE: vERY FINE T LU4RSe, SU8-ANGULL{ MEDIUMSPHERICiry, UNCLNSOLIDATED LRGAhIc MAIRIXG

5.0- 1j.3 LIMtSTUNE vtfRr L H ORANE, 304J PUROSITs INTIERGRANULAR,MOLUIC, PESS5bLY F-IbH PLRMEABILIiY, GRAIN TYpE= CRYSTALS,blOGbNICs (5X ALLLCHEMICAL COUNTITUENiS, GRAIN SIZE SMICRCRYSIALLINE, RANGE MICRCSTUALLINE 10 CGOARSE, toINDURATiON, CALCILUTITE MATRIX SPARIRY CALCITE CEMENT,DULtCITE CE1%NTs 03% QUARTZ SANE, MOLL SKS FCSSIL MOLDS,
12.0O- 22. AS adgEj,

4e.- e.U ULLMIt, kAISH UKANtt, 404 PLUY JhIEkCANULAR,MULUII, :C-9ut ALtNLi, EL~HtbP4L, 6RAIN Slt 'ERY FINE,ANGEI MILkOLYSIALLINt IL V&kr sI E R LLtA1 E L JUFAIJ QN,CALC±LUI1L 4AIR7, LULurilE ttIs lN I fLAACL ICuIT,ti'ILLUSKS, 4kt L >Lt FUSSL sLU1

.*0- 34.1) orbibk 6t it IN Hieb ltioL

*'iC. 4 .u ULu4irte C. Aiar URANCL cU* P Ulls1, fItkbfANULAR,MULLIC, sb-va At Jt~tU, tLtUFL E L, bkAI' SIZES VE'r INI ,'An GE: MI kC hI% YSIALLiNC IL LPY FIN , rl itR A IE INUU A L LII y,VJL Ue9± i LtPU b1 LAL ILU I MA l4x, [ LLIL UTIFMJLLU$K>> brILLuM f6jaL F ULl L i
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LIIULUUbIC LOb

N- cU4sy., CLLiLtE iC.U TrI' u kcit . &t 33C
4u,0- 4,.U UOLLrPITG. GRAYISH GRANGE, 15X }bRUS1Y, INkTEGRANULAR,NJLUIC, 50-0v3 ALTtPtU, tUELRAL, GkAIN SIZEI VERY FINE,kAN lI MI1LCUCkSIALLINL TL VEAY FINE, LDERATE INOURATION,OULO lt LNThT, CALLILUTIUE nAlfiiX1(2 CALCILUTITE,MOLLUSKS, iYUcuA, FLSSlIL ULU)I

'4.0- 4t,.0 Lib EStijrt, PlhNKIH GRAY .10X PUkLSI1Y, IN1ERGRANLLAR,lNlKL Y5TALLiNhE MULOIC, GkAlih TYPt: BLOGENIC, CRYSTALa,CALCILUTiT, 375t ALLCCHEMCAL CUNSJLjLENI , GRAIN S1IZEnMICROLLSRALLINto RANEI MICRJkYS1ALLINE TU CCARSE, bUlCINLIKAIIUh, ALLLLI1JE MATRIA, SPAk' CALCITE CEMENT,UOLMnII CEMltET, cit UGLUMit, oULLUSKS FOSSIL MOLDS,

46r.- 5.O (JULUIIIt, UHAll.ri OA'Gtr 15X ruuSITY, JTLPGNANULAP,MULLIC, :C-UeO4 ALILJ&u, LLIELKAL, uNM1N SitE: VERY FINE,RANGct HILkULK1S1ALL±NE I0 VERY FItNE PubERAIE INOURATIUN,uULUMIIE CEulf L ALCILUTITE MAlk IX, iC' CALC1LUUITE,fOLLUKSS, tPYLLLA, FLSSIL MOLDS,

50.U0- 520 DULL--SILi, VRf LIGHJ GRAhGE TO LIGHT (LIVE 10C POROSITY,iN1HRGRAIULAR, LLi PERMEAB1LI.Tr 104 LALCILIU1TE, 10GJLUMITE, MOLLUSKS,
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50Lb I LklUA wMu - LIHL L UG PkINiLTI
w- 2050C

COLLIER CU. IS9 R26bd SL 130 N1iAL aPPi- 3i FT. L L.- 1 1-1. 5A FLES- 0- 32 F.Ctlirt~eg- bA.u4.U DEIPTH wkEJ 3 FT.
WELL NASt-
Nl.NUlrU-US LUREMISsIMat *ELL C-3REMARKS-
tSCiSbcO ANLD C00U By MI1L hNAerP I-20-3J. L ALITY (EXCELLEN)
HfrOL tuLOLIC UNITS

1.0- 15O WATER 1A6LE ACilFR LF I4 JLkti4CAL ACUIFER SYSTEM
TAlbAF15.0- 27y0 ,Aj LiJIN tS. NAIiGIAFrIL; hikrtAL;.4rS -

30- 'a0 UNUl ktc IA tu SANLs CLAY A44 SHELLS3.C- 34.u TAfIAMI FLMATrLu

L.IHLUtlC LUG
- e05C* COLLILR CC. 1'95; 268, SEC 13l

*0- 3.0 NO &tCOERY-SU1FCIAL SANDS

3.0- 11.0 iML6STUNt, iRY LIGHT OIANbt Ij t2RAYISH OPANGE, 10GPUMUSI Tr, iNURbRANULAM, IN1 e kYSrALL1NE, t1LCIC, GRAiNTYP~E Ck4S1ALS, biUOGENj, iNTIALLASTS, £0Z ALLOCHEnICALCUNS1ITUkNTS, GRAIN SIZEs PILMULI SIALLINE, RAIW7aMICRU&YSIALLINE 10 COARSE, GUU INOURAIICN, CALCILUTITEMATIX, SPARRY CALCITE CEMENT, IULWIIlI CEMENE, O2% QUARflSANDo AOLLLSKS, FOSSIL MGLOs, FOSSIL FAGEENTS,

li.I 12.0 LIESTONE, GRAYISH ORAN4GE, S5 FURUSI1Y, INERGRANULAR,
filkLLrSitLLl 44 UtUiL, RAIN IYPts CRYS[ALs, BIUGENCl,I1lACASTLp 10L ALLUCtst CAL U tSiTLFNTS, GRAIN SILtuiCkULMYIl LLINL, uANit: rICku VYSALLINI If CCARSE,0jULAlc ftAisCN CsLChL051IL MAIRj, SPARY C CiICLrNTHI, LLtUrLJL CtMtNI, (;,f .'-ADTt ULU. MULLKS, FuJIMULUt), F-LSSIL riL,MENT$,

a . Q- i". ! L MEl SIU N , GAY 13 H URA Itu , Z(,' ; Rt LS t1 , lIER Jkt ANU LAkicsTkaCIrrSTALcl i, hULOI2, GP<AL IYPti CkYSIALS, 8Ic-E Jt ,II4 lALLA)I-, 104 tLLOU CI-l[I CAL .uN.l1ift.t1S, GRAIN SI E:rL ikUC kY S ALL AbL, PRAN G s 1C 1U21YSIALLIN& IL COA *$E, fLt jINCLRAlIrL, LPLLsLUII& MITWIA, ,FAeRY LALCIIL Cft'ui,
UULLP I LtrcrhI, J j,. wu/ j I .2ILp, 1uLLLkS, FUSI L M LLu~,,FUJSLL f-ABCtjT k i
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L THLLGI C LuG
M- C. LULLI U. C 4.. iL, boLC L L)

i.. C- 15sO Li1LSTLt, V Y LIGHT LgAhIE e54 PO(S1ITYP INTERGRANULAR,MULLI4 PCSSlBLY HIGH PERIABlLITY, bFbAIh TYPES CRYSTALS,dIUGe6IC, INIRACLA$I, Z5% ALLJLHEMiCAL CCNSTIIUEN|S, GRAINSIt: MiCRfkitAITALLINL, RANGt: MICROLkI3TALLINE rTU CUARSE,GUlU ilIULkATiI, CALCILUliIE MlAI. X, SFARRY CALCITE CLMET,UULLMITt CtEaJ.,Is 454 UULLillE, Iu uUAbTZ ANL, MOULLUSKS,FUSSlIL MULL, FUOSSIL FkAGMFNTS,
1.0O- 27,0 uOLO-SiLT, YLLWI1h GRAY, 104 FIRSII1 INIJPGRANULAR, LGwPERMEAIL11r, PUuk IN u RAIIN, CALCILUlIIt MATRIX, LOLCMIIECtPENl, 25% ILAKiZ SANs 15 QALCILUII1F POLLLSKS,

27.G- 31.O UcLU-SIL, MLtRATE bRAYISh GRtEN, 10 PLRWOSITY,INIERGRANLLAR, LLP PtRMtAsILL[TV, PUOR NJURAIIlN,LALCLILUIIE MAI.,p, UDLOMIJE Cc mNT, CLAY MAIRIX, 254 QLk T4
SA4) 154 LALLIL T ilt, U40 CLTt, IULLLSKS#
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UuIH IL,:ri4 hM1L - iIIriu ,Ut: 'k INJQLA1

w- cG5IL
CUQLL Itei CU. ikva, K~bE Stt, J3AC w

JUIAL ULFTH- v. LLEV.- 13 Fl. SAMPLES- 0- 37 Fl.
COP~PLt~cu- bis.C;..C uL=PIr wLPKtI) 31 Ff.

WtLL NAME-
t ULNJiNUUUS LLkE MIiS3±Mn< 4c LL t- 2

kt4A~iS-
UC~h.RIBEU ANU CUUEU byT Im±L MNAIH' l3-JJ-b'),JJALiTy (EXCELLENT)

?4(IJKUGt UJLtLi UN11.

4.0,- 17.j wAiLk IMULE AotLifR I: T-HE SUkfn..AL AL~LFER SYSTEM
eloU- 31.03 TAr1IArI CLNF-±NIM, ttz

jIAliC4A9Hi, FuKtAT IUcN. -

.t)- ~z.U UN4UiiLxt1Njl.U $ANU, ,LAY 4r4U 5HELLS
3.0- 3j,4J T~ikn± FLfriA~tN

L±IHOLGit. LUG

+r- i051C. COLLIER Cui. l4' ~, kokp siC 03AC

*Qn oO 14U RECUVEN SUftFsCIAL SAND

3.0- I1 0 LIMESL. :6rt, rY L,01O LrANCE, 15t' i'URiiSil~ INIE$4GPANULAP,

ALLLtLil.,L LLNali IUL N IA thkAjf4 Slit: r iCkUCkTSIALLINE,

L.ALLI1LUTI It tf#Ih,, $rA-RRT uL~iLc- Lr~iT, ULLL9I TE L6E1tNi o

lit tU.N~I ac-r t,. 1- jLLcti~ , hI(.,ti hIL1z,

iN1LKktrANLLAK, 11iULU±i.A v~'nN IIb-LZ3 dILLLC.±L, LALCILUIAIEF
Lrk Y1lALj, c: ALLYuihLMi1.AL LL.)1L1U I t1S, G(PA IN S14tU

M~LiCLR I/'LLiNL, JANbtI r1CNJtkTALL1.. lu CAKSLp
'JiUURM~t 1N4 UkAlsjr LA LCiL1IiIIF hAlRiXp C5X QLAkIL SAhU,

Uc4; Ptri~xmtI& a "N.. ; $uw LL~uaru, rL5L riULU$ p

+T .lt c. LlirtS lOrtbY'i *,.rrl r.jc mtIL &V, Liba I URAf, e!0}.
tUNUaiIY, IN ItrU.,r,'SLL/w, LLLl,~ PuzS1tiLY H,1bh P&EkMEAuILiTYp

(.lAi"4i LY PtI ,. YAAL), cj.i tt~tF,.04±O ALLLCREMICAL
'..uS1IIIuUN7a bphi. 3cts MfkOYrLL#I NELh, RANGE'

hiLkuim tKIlALttL It V., C6 K~t, bi'JLu INURATILNi LALLILOTi IE
MAI IA, j F RMk Y L , ;tLi t 2tfr'I ti u5 U.iuAklI1 SAt'L, M1LLLSKS,
I U)SiL lMLLL.)p

c2.u- di.C LiMLS1ufNLg r AIJLP ... 4t rJLUSIjI TO liylFRGg ANULAR, LU'.
PtkvtlEAciLI lp , I"kAJN Ijet:I L41,&LUIIL, $1U6LNIC. SKELLIAL_,
U!)a4 ALLu1.LrU:u~t. Lus.NSrILL~t IS5, ( IAJN SitEs IC1RUCRYSIA[L±NE,
KcAtdacztI 'i.l .1)lI ALLu1vL I u MEN .SLip PGijk INLURAlIi N,
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LItILiCl LUG

0^- * CULLItP U. 1495, kcE DEC 03AC

Z7.0- Je.0 ULL-SiLT, 10LLuwiSH bkAr 104O PURUSITY, INTERGRANULAR, LOCPEkMA81LiIlt, rLu INDURAJIUK, DuLuMIT CiErNT, CALCILUTITEMATRLAs LLAY MAji , 18 tLLiLiTlll. 259 QUARTIZ SAND, 021tLAYf MULLLMr,

32.0- 47.0 AS AUvF,
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SULIr I-LuskfLA '1 - L111"L LI!G PRItIUL I

OULLIER Lu. 148s k7 EL 8. NwITflAL ULPiIH- 4Lu Fl. ELEV.- 15 Ff. SAMPLES- 0- 44u FT.CUMPrLEtu- birJ. UEPTH OcRRxL 4V F T.

WELL NAMLr-
LONIINuUUS tURbDM15ILk bkLL C-
REMARPK5-
UtS(.Kkbtb 0$U ClUkIJ kT f IPL ?'NAS-'N i3-cj-31*rtAliIFr (EPELLEJ'T)

dYOFDOGLU011bIL UNIrIS

V.a0- 5.0T WAIErk ltbbLt A .LLI-cW LIF IoL SLkf-AIAL P%.L1f-tp SYSTE15.0- 30.1 IAtANti LUNF±NING BEUS
.0.1 40,U LIJ4LI TAM~tri pwJlJFFN

S kA i~skt11iL FUKMtIAII0fha -

.0- c.0 UNL1IFt tt. ikATLL ,AND, LLAY 4(8) SthELLS
2.0- i1Wg lAr±1Arf FLukt'%UN

LJIkIULQ4GIC LUG
Z052L" COLLatR C1U. btoS, R b, St.C 0oeu

.0j- 460 SANU, whiTE, 354 6URQSJI'Yp 1NIERGRANULAA, GRAIN SIZE.MEDIUM, kh(4l: 4JRV FIN'E TL COARSE) SLd-ANGUILAP, MfbIuM
Serltfr±..t, LI.,BiiaC6LILZif 1J, Lk,/d~t MA IkIX,

1'ILRL,$A4e.vLLAF., rtp4±N )1LIt Mtwi(kM, knN(,e* yE.(Y FINE liiLJAk4t, SI~b-Ak.,ULtk, Mtu)Iur -. PrthiCIIY, r)UL kR A1 E INILLATII>,.CALCiL~l tlt MAIRLX, 3:1 LALLILLJItIfP r.C LLLSKS,

I.: J 4iLi Li'ar4I _L1flt lot PbrL Ils INILiL-RAILLA., LoJwPtiAMtAU±LI) Y, V!'(111 )14ta It~r VEiPsANbt I VER? FINEd TiLihkSL, y~vE-ANCLLA.,J i'tutLM SeHtkiL1Iy, Pt2UR INULRAIICN,
LLAY h&Tnrj), UUL(' T(ltc Lihct.Tp ±L14 L LAV 154 UUL:!Mi1E,

L"4- J. ULJLL-SI1LJT LA~tlI UJLLV11 1L VLKT rLIlotI 1. JNEs 1O0 PUR0SI y,IN ILMNC?'UNULMM, L Ch Pcrc.Abi iLI hI, pILA C t1/L iU ±Tt, IfJz
Lj j LC U M4 J i t. 1

A .L c- 3 ,..1 1- kt Lr: wt& iL E ku N~ILUSK
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LIflULUbIU LUG
c0544,r i-UL-L IEK Liar 1ticsJ JE Si LtlL

su.j- 3L.4i LI 'tSL1U1t, Vcby Lbrl LPaOrAt(t 154 PURESIT1Y, ITER( AANULAwiIJULIG GRA±.y i#u hEuNhl,p kt.,YALS, CALCILLITE, J.&ZALLUCIt-MILAL LuNS1±F tjS, GSAIN Sit:s 11CRGLkYSIALLINU,MANbE: MIL UL,-tSIALL1NL Ju CLA St, 9U1U RAJ[ INUURATIUN,LALLILUlli t MAbk.X, ULLUMITE C' PFNJ, SfARRY CALCLIE L hEhl,A 'IJQAM l ia ANp MULLUSKS,

3 3- 4(,( LIMV3UUNi, L1041 OLIVE, d±l PU, USIJV INRGRkNULSi, MOLLIC,PJSSIBLI hIGH PEKMtjsbLI1#j GRAIN IVPtz BIIGENIC, CRYSTALS,CALLILUTiJE, cut ALLUCtrMctL CUtSIITLENIS, GRAIN SIZESMl.JiLkYIALLLNt, MA~E? RiJ U%.M'AiALLINE 10 COARSE, GUOUINUIRATiCNp LLLL rEilk tAI1RI, OubuMI T CEMENT, SPARRYCALCI [ Lt r NI I u UAR It SAidp MULLLSKS, FOSSIL MOLDS,
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d f L U j U M wM M - L i h i f I L I( F N I N IL L I

w- £0)3

CULLitk CU. 149S R5t SIC 49uU
IWAAL UtPIH- Yo& F1. CLLV.- 16 Ft.
CurPLiJFO- 1.u±.ti htrThn wLIKLU

Lb I 13 N 81 48 06 W
V3 3AMLtS- 0- 935 FT.
935 Fl.

SELL hArL-
uaLa L-$ C4, 4$ FT C ASia

kEt ARKS-
U~SLC 1tD dv $IKL k1A(Pe' II-tS, .IU4L1(Y (FuRI

HYUk&UGELuji, UNITS

0.0- 24.U
4.0- IUJv

LO rU- I40.u
14J. - 44 5.0

d,.0- c,'0U
,S'u.u- i u.0
3u.- b40U
NUTE-SAMSLL S

SURFILIAL MLUIFER SYSkM
WA(Lk IAdLk ALIf E1
IAMIAMtI N-iiIiv, bcCS
LOwtK 1AMIAI rk...,uuiNG LUI4
UPbk hAhIhLP i uLNke.vIiL LF.

lIU-HAAIHUkn CLt-riNvNG LuIr
MID-HAWTHLRN AUUIbE .
FRM43t 1 931 'LtSTIUNA$LI

STA1IkH4PHIL FRMA FIUNS -

.0-

245.U-

zc .o

e35.

UNUIFLREhIIATEU SANL AIU CLAY
tAtilAlj FLKAAtIjj
HAhIHURN F6RIA1±0BN *

411 HL L~bt1 t u
+' 203 * LfLLliI ud. 1: ' k *r ). V-*IJ

.0-- lUC j AN, PHll ], fa4 juFJ~ ij , INfLU tAtILLAf, IRAIt SLL: FINt,kANGI: \cY rflnt U~ '~c~iLN ZLJhANCPLA. LOw SPIE'~ITfn,
L1fALUL ir Is Ls ,k ; ! a Nt'lALS,

1 0 .C - :. CY a~ t %Lr g , N AVY Si fli u wNr L i i Lt h ; I N JE I (.L A N L L A K , G I Al h.){j s INL, ArIC I FIaxt- i ) tuiuh, Su -ANGULAR,ATGULAk, riuLrk Seiri&lIIT, ( , Lhi

cJ ~u - 0 4Ct31Ut, HAt, DA. Vurf.. :;iiY 1N~cF-PANLLPP 1jL0IC's (i ?AIIYPti b±UL triit L-LC ILuIflh, ) EtLE1Ac 15X ALL JL.Ht0ICAL(.JNdIilIr'4i3, toRAIt. $Ic: PiitCkV.tigLLlNt, WAN.jlJ
iLULkkYyIALLIt IJ %ukSL, rat*iAit INDUMAIIrN, CALC1LLUIThVATRtX, SFAnPY .ALLIIt LtMLNT, 15Z JUAiL SANL, MULLUskS,8NTL2LAD FL~±iL i"LLL tLSIL hkHe(,rNIS,

tt.3 ~4i U A) Abt1t,

-t.0- SLU S AFLk i. x Il.A-. .- :L tLL i4A*Uivc SF) ANU La [RA05.

THE MIOCENE COARSE CLASTICS, HAWTHORN FORMATION AND TAMPA LIMESTONE ARE CONSIDEREDA PART OF THE HAWTHORN GROIP IN THIS RFPORT
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Li d1LL~,LL L~kb
w' 1 * CLILL).tIt LLU. l4,yp nc5e, J1FC U~fu0

±d.- t. LSMLSIweE WeivlITL 1i. VERY LIlaNl utiAN6CLv 30% PUROSITi,
INltMbkANLLAR, MuLUIC, PUSSJI3L hiGH PEk1RM&61L1TY, GRAIN

Ii'g LsIbiUGriLv 6ALL1LUIJlTtzp SKILtIAL, 552 ALLULHeP4CAL
LJIhS11UthlT ,v t'NA±N .jLti F1tK., KANGLI MI1LFUCRY~1ALL1NE IUl
CUAMKP MU~tRAJE £NUuiRAICt4 C0LL1LUI11E MATRIX, SPAMRY
LALLITE CIP'tNl, IJt% QJUAR~T SANUp Cuk.AL, t'ULLUSKS, ECI-INUID,

c0.u- IC.0 AS A6ULVt Will- rv>,, SHE.LL

?o*O- a l;.o AS AEIUVI,

uj'.1u-- 'to.O LiMttlur , Vtk~Y Ljt.jhl LIkANGEv, 3tV PUKLSLIY, IhTERGkANULAI,
NIULUIC, PL.Zd1L f FIGH FLH1LASILJIY, GRAIN TY*J~: BIUGENIC,
(ALLILUIXI t, SKttciALp 65t ALLUL HEMICAL LCNSILTE tNJS, GRAIN

SItI MtDUpi MArl'.t: iilku(.vTS ALLiNt 1U LUARS E, MUERATE
INUURAIIUN, LALCILUIITL MA1Pi ( $PARY CALCITE CbMfrNT, 02)
4.UARIZ aAttL, n)L~U:1KS, LULkAL, cCtlINu.IL FLSSIL FMOLDS,

yvO.fG 100.0 AS ABlflt,

tU0.O0- 1it,0 LIMtSJUNL, YcLL06hbh GRAY. 121 PORUalI: INTERGRANULAR,
BRAIN JYPEs BUUtbIL, L.AL~iLUtITE, CRYSTALS, 30%
AiLLLCHMkJIIAL CUNSJITUENTS, GRAIN SIZES MICROCRYSTALLINE,
RANSE1 AlILR0CRYb1ALLINE 10 MEDB1iro PURP INDURATION,
CALCILUllik MAIRIXP SPARkY CALI IE CcMENT, 12% QUARTZ SANDP
MOLLUSKS

£i(jeub IitsU AS~ AdIAL,

Icu.CQ- 1j, L±P'LSIUN:,r LIt-hi CGMAT, Ai ELKjs)IIy, [I tklAIJULAN, Luw
PtKILAdSL±11. (pKALN Ii~tt t1Uil'NICp CALCLLLIII1E 2Ux
AiLLUCKChlLAL ;rhjijrjJUL pa 6kAAN SIZt MLCfwuIYY)TALLINF,

C4ALLILUIilt .fltlx, Jyt 4LApTL aA 1bpj t'LL LLSK So

1ft 41'.L Li MtSUf'ibp Mt'.Lckwlt Lil"ril (AA4Yt 15A PUku. iaY, INT1ERGHANULak.
PiULUIA,, ltAIN' lttI EI~Lt .. AL.ILUIliE, 40Z~ ALLULrIUmiCAL

'1±L.tULP fl*JLLII'.C I~ L, P i Kr t,,jij Alc AbLLRAEILN, L.ALC iLitIT-I
MA l k Xx L L AT ' IjA , Jc,4 4.(A i'/ s4L!e M LLtflKS CUWAL ,

G4,A-it~. ILSNL lifrT "tI'U~:ati k ir(~ talT tkc 11TL~ iNL~~krLA

ALLGLI1Lh±LPL 1I4I.t~IaIiIp (-9AjN{ >Ist r iLitUCftYiALL.iNE,
RttGLI MI L, ILL IL, f'lL~i, 11rit AI E INL.URLTIU4
..LCILUIILI r- Ik.j, I.AY "At1Fj0 1LS; LAP Ii SANU, MLLL4'sn ,
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LflrIULUGIC LUG
4- c.UbS LULLikk LU. IV 5j kc5t, 5EL VI U

t60.O- 1hb4u LIMkSIUNc, YtLLGwiSH RAY, lit PuNUSIiy, IN1&RGRANULAR, LOt
PEkMEAB±LIlb, GRAIN IYPUI bI03seniC, CALCXLIJTITED CMYS1ALS,
1OA ALLUCKEMICAL CUNSTIrULNTS, GMA±N SIZE: MICRUCRYSTALLlhe,

RtANGE: fIi RUCRYSiALLIt~t 16 Mt~nL+, POUR INUURA.TIQN,9
LALCJLUTITE NA1RiX, O4t OUM1li SANU, OIX PHOSPHATIC SAND,

PJtLUSKS,

i70.0- 190.0 AS Ab~vyt,

LII'ESJUNb, VLRY LIbrtl 4j(At~t, k5X POROSITY, INILRGRANULAk,
MiUDIC, GRAIN lYPt: biuGh4~l., .ALC&LUrITb., 75% ALLOCHEM'ICAL
CJN$FITU4N1S, GRtAIN SAiL' tLCIJr, kANG&: ULCROCMYSTALLINE Fr.

CJ)AkSkv MCLLrsAI INDURAIIut., CALCILQlI1E IIATRI%, CLAY
MAT~iA, MLLLLSKS, e&4TtIONiL FuaArit4FErkA, CORAL,

t.)O- 3U.9) A:, ASUVLP

LIIMESTUhqkg whilE, 144 PkvN jiIV, INIENGPANULAR, GRAIN TP~t
131uLNiL, LALCALUTIIE, CkISIAL3 , 154 ALLIJLHEMICAL
C:UNSTILEN1~, GRhAiN S1zE: FIIR'iCMYSIALLINEp RANGE:

M~tVRUC$YSIALLINE TO MEUILM, Mlj;tkAiE INDUPAJION, CALCiLuIITF
MAlklt, S1PAk'Y CALCITE Cd'hENio 15% QUARTZ SAND, oez
PHUSPNAIIC SAND, MuLLLSKS#

dtU.O- a?45'.Q AS ABUV LP

UU10$SIL1J YILLjwISh GRAY. !QL &URLJSIIY, LNIEfRGRANULARt, L(Jr
Fckt":tn±L&I , NUuir INt U+<lut,, uuL0liIE LthtENT, CALLILL I!
rtlk0,/ ±A )iLlp 1i5/ .IUAkI. A44 FNUSPHAIIC SAND,

F.,,,:,siL rRACt-l4N1S,

/..L etQ.v AS AdLLt,

,, ') Q- L t SANL, YcLLLW±TzH u~r ~J9 tui.,J~ilY, ±NltkC-KAtULAR, L~b
Itkilt~dIIY C t h-I% S1LtU LUIIM r, rAN,i1t VLR'1 FINE 10 VtE "T

CUARS&, MAUiur Cg hbit0H OP'h~tKri ITY ruLI'.j ILULRAJIJ&N# UOLMI ir
CLr'thI,0 3U0h Ut.LlriiEp 1x_4 E~1Lr' It III, StsIU

eV1 U- H 3.t1LUuLL-$LIs ).:LoLUSLi tF'Yp Q r~uMSITY, iNIbkGRANULA', LG.
iPLkMAt'AIII1 rLu)R ±N6L.ifIt*JL U'li~t CEfr14I, 2L t GUAR~t
,SNL:, '4L4 rtnJyPHs TIC SnNLJ,

~.h.O 90uLirL~SiUNt, mNilEt X541 PJ~wS1Ir. iN1EhlGhANt.LA,, GRA±N TYP~E'
3iLtFVJA..p LAL( iLUlflrts ?>tALL JLhr"IICAL C0tK1l1lENIS, GF .ir.
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- LC(i

LuLI.1 t :U. Hfba R25at 51C 94UL c6 1 a t: N El '.5 15 #I-. L EV .- A t 1= S . S S A ?M P LtS - 0eCMliVLElEU- Vd.cI.c% OEPIH h t 2i5F. F.

WLLL thwt-
USLS i (V trWC 1 S1)1EMzM iL]I JLLreu'.
K tP~k~sS-

'J2i:L.MJLVLL by MKE kNAPKNA (L '_-t.14,SAdfLL (UALIr (
i.C i4D S U~FJI1AL '.UFLk S'svSr
.'G . WAIL 1A8LL A,. a LIF~ k

4Lt4, 54.U Ul<lF 'Art1A14e1 UhJINJNG; Lrt r;4"e i4:wJ LLwtk lAhiAJJ £LIFLR
13*A chu L Ptkk HAdi-LHtI, LjrFNNJ iLlE

yikallH HL FLArliuJe -

*i- -7.C UtL±FF~tr.ITLu SANUJ CAY AX'L SHLLS

1'iu.0 MlULLi: C-Ak t LLAS11CS
±%0.C- "20 rlnl1Hi4 kL' rALjUN*

AIIIUL.,bI LUG
,- L,.& * CULLIER CL. I4ti, PsbE, SLL i4UO

'D- t O SANU LIH1 ILLLjoIS ONAPCE, J z POROStY, INTER6RANULAR,
GRAIN SJ1Fa MtllUM, KANGLa VERY FINE IC IIEDIUM, SU-ANIJULARJAINtLLAR, tklL.M PHt-tCI- u1, Lh UNSuLIDAIEO, 012 IAAY

s.O- 1(I.C SAND, L6IrH 1&LLtL5MH UPANGE l; VERY LIGI OP.AGE, 35tPUBLISHiT, IN1lk.Gt6ANuLAR, 6RAIN SiLL: MLDJLM, RANi.t VEFYfIhi 1U ntClLut, ;Ld-ANGULjk ANGLLAR, VEUILM SPHLRICLTY,LtLNSULLAILL, Qj.. HkAdY FII1vAL$, ,di CALCILLIL,rSOLLUSK 5,

IQvc- 15.0 AS AdUVE,

15.0- 4yU SAND, Ll-]l rLLLu1sH LNANbt tU VERY LIGH1 GRAhGE, 554PURLSMh INti~hAANuLAP, I6kAlN Slkl MEUItM, RANGE: VEfRYFINE li COARSE, SUB-AbULAR, RuUNIu, MEDIUM SPHEiaCITy,UnC(JNSOLJDATEL, 20% CALCIL(tlp.s MOLLUSKs,

,Q- a * A L r t I L .L l t r- 5c, T I ) P1L A . r Aa ' i t ft ( A l L l f p L U *ttb±L&11r I Iit($ F1L , c LLih, kaflL:E= v&t FiNE TOC tk a L'y L-.nt jULfr . kL.A!.G J U5 ill 5 FHENICII Y, VL R14L. Um I s i .. LlKl uL1f LkM L N 1 4 L K

THE MIOCENE COARSE CLASTICS, HAWTHORN FORMATION AND TAMPA LIMESTONE ARE CONSIDEREDA PART OF THE HAWTHORN GROUP IN THIS REPORT
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L i l m u L L t, 1 i. t. ot;
w-- t"' l . LLLIILR t.t.'. Its t, JL'. criL0

ar.t - + . t bJLU-Sll T, Liviii ft LLLJOISH Uk44G0 1Ci4 PDRUS1Tti,
INIEKtRANLLAmp LL% PEKOtAL:LIIT, PL)UR INUURAI1Ctr, DLLLrIIL

CtlLNIt LAL~tL.;T.It MAIk!At G %.ALL ILLIIIE, a54 46ARI
:)4NUP t'uLl.l i;,s

44*0- d I.u Aa tu6Lyk

.+10 G- bitf ,J A A5UVL

54.0- 6:+.0 t ih-S1UhE, it k1 LIGHT UkArv(:.i:, ?UX POR L51T1,* INI kRERANULAk
'luLL'1Li PLS 1bLY HIGH PkKMEAL1LIlY, 6i,00 IYPLI 61GGEI lC,

LAL. LLulilL, LXI1 14LS, 4(/4 ALLJCHtMiCAL CCNSII'1UkNTS, GPAIS
5tikt h+ILIkLL 1l 1uLLIhE, k.Wi; l lLkLCkVSTALLINE TL CCAKSL,

uL:LL. 16DL4eLI11.+r, LALLiLUI iI . e, A161xP aFAkRY LALL11L CEPEI Is
i~ 7. aUAk Ir AI.11, mLLLU'!( # LL*?f L0 tCillNGlC, I{,SSiL MULLSe

C 7aC"- PJ.f' a] Adt vL P

156(J- bt...U LlMkSTUrvLp wilit 11; LI=RY LIGhi UFANGti ?Gt PL'RCSITY,
I,%Itkt0A1yL .uk, Mt- L0ILp PUL St.t'LY hl(711 I'EkMEA81LiIVp ( RAIN

TYPLA Ci+LC1t I i'I , SKELLI AL, Lk 1. TAl.a r ICA ALLLCHEM1CAL
LUNSI1Ii tt I,. oRhIN aIItI Flhto FAhbk: I^1LkUCPYSTALLtN[ 10

a-JAkAp 6LLO tr.LUkAFIGN, IALCILLM L ttiklA, SPAkkY CALCAIE
f t1wLNI. L , w(E;rc1t SA u, #:LLiIt,, MCLLLahS, LUFALP FCHLNLILr
M u p S Ii PI L L~

uJau yi." 1 A) AJ LvE,

tt .V- y; lr A) Ai1L1 L,

45 .ti- 11 ,*0 SANCSIUht, Yi LLL re1SH Gkfi 0 15. f'LRUSI 11f INIERGRANkiLARy
%2KAIN SIIt = I-0t, RANGES VERY h1ItiL IU MEDii;Mf Sufi-AKGLLAR}

McL1UM SPmtR1(,il"to POUR INLAJPAI ttimp CAILCILU7ITE MATRIX,
OuLUM11L LLMbhI, e0% LALC11U11TE, 10% GOL01411ty MCLLUS4S,

.... 0- .:-.s L LSILre. .RV LJvHI UKAPtEp L rutL I 11, 1hTtRC:KNhuLar,
, 1'.iLLit,0 i YF4 : C0+i- ILL I 1 61; i7t P, IL, (.kI STAL , 3G3

At.L.Llhl:E1tL L lLL P.i a j a si s M I L F JCr YS14Li 1Nk,
tt.: rtl t '... r r a IfLL1rjt_ ;t ruLti.AIE II:uU9AI I U N p

aLL.JLVitIL til .th, ft,'tY to _., 1,_ L P L N I Ii UUblwll ,ail.

lr..:..u L ir1.'3Il.'Gy ., i 1 Llvtil 1. Ai.t<L s r. 1 h 1w l.'-;tlY, I +Ttk klh.eLC r
r.jL0.iL, L- r ,r IYrt: LAL;.ILLI I dI 'utKILjo CFY51ALS, ' ' .
uLLJLrit-t AL ItItLtvI GP 4rr, SIeki 1LkLi I SIALLi ;E:r
rni, t: rt I LL& E 1L C.ia E., f3 UL 1NGlP II LjN,
L +Lt 1Lt;l ft i tir h. S!'AKrI L0L;IIL t i (;ArrIi

LL , sr;,r 1,,L"tur F;.s5.IL Ec,= t'rhl). lL 0LL0 5,
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L L 1 11 Li L f., ,, L l- 'J l

f l (0LLt F I.u. D

<.a.0 L,7::.] AN IrSIUhL, Yt.LLLxl5H G>AY, lax PWOLSITI, Ihfkk(sRA4ULARt
RAily Ick = t Jkt KANGrs LKY F ihL. IL CLAPStjp SUti-ASGULA)?p

t:Liur. t"EAILI I rp t '1.jLjk 1111-L-kI iLNp LALLALL11IF MATRIX,
:lJLLMI11: ;tt' t Er " I AL alU111G, 10 LLLI.IM11EY MULLUSK5,

L 1 Ay adUV4,

I f; - <41. a0 A.7 AbLtV ,

A,4 L'+:.i U1;LL-SIL Ir 1tLLC1-,iv'N liI+AY# 104 t'Ukl 51I Tip ITa1ERG,(ANULAK, LG;
1JC1<MEAbILIIY, i-U0K 1NUQRA11U P ILL6,1111E CEMENT, CALCiLUIIIE

f", it IF IA, Liz . Ai, CILI IITIL 1 4f;' u'ilFTt S0NUv 110LLU59 Si

X4'7. - 1 4 3L.Vk.0.

1,t-3.: - I...U L) JLL.- ILT, t r.Yt)h C°LLt:A = LFCo IYo IN)k.kGkANULARP L L w
rest°tA1kL: I l r i U u k 1 LLk.A 1IU o tULUMI TL CIto ENI p CALCILL111E
1 tlet"1 4LAi MAlkIAp u;X L. t. 4l, IQA LALCILL11TEP 0:1 Ul1AFIt
SAt^l , '1j FtIIJSPHAI IC )AI Up 00(LL1,5KS

III-0 LIJLU-SILI! )r ILLwiSti GRAYy 1 PURUSI1Y, IhTEkGRANULAIii LGw
PtMML'Atillill, NUbk INUk.RA[ILiNP ULLUMLIE CtMEhTip CALCILUFITE

MAIROP 1:9 ~ALL:Lui11E, i54 wjAkI4 SANUi MIALLSKS,

ibll.U U;JLL-I LT, 1tlLfNLF GOAT# 1:t FLiKLS111, INIERGRANULAko LC%
Ptk1'tA3iL1 1 l, VLUR INLLRAIIC1 p L.LU 1111t CLMENTs 4ALCILUJI1E
MAISIXr i'- A I- AL.CILuIIIt o I % uuATTZ SAt, ^2X P H C S P H A I I C
5 A N L p

IVU.G- 18i.L UULU-'SILT, UKA1'ISH ULINEi 14JX PL USllls lhltkGkANLLARP LLw
NL8MLAbIL11Y, PUUk INOURA11Lh UGLCIMITE CLMENTP CALCILU1111:

MAIRLXP CLAY MAlklAp iUX CLAI's 059 CALLILLTITE* 05X
PHUSPHAIIL. SAMU.P VIA QUAR14 SANL, MULLLSKSr

IGT.IJ- I4: .0 AS 48OVEp

Ly . - c J .0 L".:LQ-SILII Y,..LLumI.3H kvFAY, AU. 'LkuSIIY, IhILkGRANULA- P i L

Nt h A.dAL1iYr rli;r+ INUUkA1ILhr LbLi"P'i1It LEfL NIip LALC ILC TiIi
h i f l x, i, t fly M A I K I 4.p A I M i J W 1 e T Z S A 1~ U ,- C 1 n rt 1 1

.ltki ,=1 fl'...5 rr r4111 fir. eLt h'[t. traKJ,

/_ c..i- fix...(' J Sl.iYt.,

:;- c a.(. t JL LIs , Lt.a.r.lL i lL1V1 t}KLw " lr' a I'LPL:51TY)
l=wlLitl l"uP Lll;j L.,k rt0M1r/bILIIf, u K 1hi LFA TILi vi i UbLI t I It

r.rE14 ,AL- ;L.LiiiL MA14, 1+c [Lat MA IKiX, ALf. LLAY, IQt
lLUIxIlit ::.A HLz, iJNf.hLIt: r<<i, U A P I t SAt-6 M')LLL N .
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DEPTH COLUMN ACCESSORY FORMATION HYDROGEOLOGIC
(FT. NGVD) MINERALS UNIT

T T WATER
ST T UNDIFFER- TABLE

T T I ENTIATED AQUIFER

T - T-i
-25 - - CARLC TE TAMIAMI

. -. AQLC I TE CONFINING BEDS

SRND .

TAMIAMI C
SAND a LOWER

FORMATION 5
-75 TAMIAMI

S 7 /I CALCITE AQUIFER7 - I CALC I TE
-100 sAND

/ rALCTE MIOCENE
-125 CRS. CL.

S-50P CY r E HAWTHORN
CALCITE

OSPHE CONFINING

-175 -- CLAY

- PHOSPHATE BEDS
- SAND CLASTIC

-200 P- - PHOSPHATE
-- PHOSPHATE <

-- - . -- PHOSPHATE I

-225

- ------- ----



Lbuih rLugjA whu - Lllri LL(6 FKthluT

CLLLntK Lu. 1tcs KtL SL, .6oU co Lb 4U N 1i *1 01 .IUIAL LEPTH- t FT. tLLv.- 41 FT. 0 SAMPLLS- 0- 2oO i1.
CUPLLTLD- 1.C1.l, u£tPln *ukKtu 40 FT.

4LLL NAint

u, C:IsLLLL PILLtK (CIkALLtK

Jci. KMIctu bY Mi±e KNA vV (tLil-C7 )JAirLte UALIY tgLLC)

I!nLUtLULLtaiCAL UNl s

u.U c10.0 SUKFILInL AUIrAf S£iVlcm
o.u 55.0 wATkh TAbLt AQUiFcR

..0 u0*0. TAMIAA LUhINllhfNb iuhL
rjU 1i6. LOwtk IAHIAP AWUl1te

>~M IbLrAPrHC tUKATIONS -

*.U- h.U UhuIFFtIthlIAIIU SAhu, LAY AOL bricLLS
. .u- v.0 fAMIAMi FCkMATIun

4.*vo v0 uckht CLAKSt CLA lfis
Uu.t o. nMQ* fAwiluRh FoIigAl±h *

. I uLLt'IL LLOU
- cLrC * CLLltk LU* icS, ISALp .cGL :oD0

*+U- ;.9 StLLL 8tr Hilt Itu wLKY Lbrl kAi L, C04 PtLROU~TY,
N ltKGKANiLAk LriCUIOnLIUA1LLt 404 UAkTli $AhGp MiLLUwK,

.O- 1.O SANDS YELLUISh GRAY* 10X PUROtITYs INTtkGRANULAA, LOQ
PERMEABILITY, GRAIN SIZl FINE, kANGaI VERY FINE TO COARSE
SUIi-AtULAkD MEDIUi SPhERICITfls P10OR Af URATION, CALCILUTITE
MAkJX, 104 CALCLLUJITE, MfLLUKS,

lu.u- ui.u SANDSTONE YeLLUw.H 6kAY, 154 PORUS1TYs ItIEGRANULA,
GRAIN SIZEI FINE, RANGE: vtRY FINE TO COARS c SUK-ANGULAt,
MtDIUM SPhrLICITY, MObUtAIL INuukAlIUNt LALCILUTFE MATRIX,
5, CALLILUTITI MULLU I1,S

'J.*- *G >AllUrhc VLKY vt Li(rT L'RANGLt rfu xAVlh bkCNs 154 PURCiIy,
INTERGANULAK, MULLi., PSjbtS L hiHi PtxMtAB1LIT, GRAINlI2El F1Nd, MANeta /cRY INE IJ 4OARSts SB-AN6ULAK, MGILM
SPHiRICITY, GLOU INDURATION CALCILuIl1L MATRIX, SPAkkY
GALCITE kP:tls S04 CALCILUTItce MOLLUSKS, FOSSIL MOLOS.

uou-* 40.O AS AbVip

THE MIOCENE COARSE CLASTICS, HAWTHORN FORMATION AND TAMPA LIMESTONE ARE CONSIDEREDA PART OF THE HAWTHORN GROUP IN THIS REPORT
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LIIHULOGIC LOG
W- 2056 * COLLIER CO. 1465 RM8t, SEC 288D

40.0- 55.0 LIMESTONEs VERY LIGHI URANG6E, 0A POROSITY, INTERGRANULAP,
MOLDIC, POSSIBLY HIGh PERMEABILITY, GRAIN IfPE1 BIOGENIC,
CALCILUTIIT, CRYSTALSP 252 ALLJCHEMICAL CONSTITUENTS, GRAIN
SIZE= MICRGCRYSTALLINEs RANGE: MILROCRYSTALLINE TO COAFSt,
GOUO INOURAlIONs CALCILUTITE MAITRXs SPARRY CALCITE CEMENT,
10 QUARTZ SANhD MOLLUSKS CORALs FOSSIL MOLDOS

55.0- 65.0 DOLO-SILIs VckY LIGHT ORANGE, 109 POROSITY, INTERGRANULAR
LOW PERMEABILITY, POOR INOURATION, UOLGMITE CEMENT,
CALCILUTITE MATRIX, 302 CALCILUTITE, ITL QUARTZ SANG,
MOLLUSKSP

6540- 10.0 AS ABOVE,

70.0- 80.0 DULO-5ILT GRAYISH OLIVE, IOt POROSITY, INTERGRANULAR, LOW
PERMEABI1LIYe POOR INOURAIION, UULOMITE CEMENT, CALCILUTITE
MATRIX, CLAY MATRIX, 101 CLAY, 10% CALCILUTITE, 052 QUARTZ
SANDs 023 PHUSPHATIL SANOD MOLLUSKS

80.0- 90.0 OULU-SILT, YELLUWISH GRAYs lot PUROSIlY, INIERGRANULARs LOwPERMEABILIIY. POUR INDURATION DOLOMITE CEMENT, CALCILUTITE
MATRIX, 2UX CALCILUTITEs 102 QUARTZ SANO, 02 PHOSPHATIC
SANDs MOLLUSKS,

90.0- 100.0 LIMESTONE VERY LIGHT ORANGEs 152 POROSITY, INTERGRANULAND
MULDIC GRAIN TIPE: BIOGENIC, CALCILUTITEs CRYSTALSe 202
ALLUCHEMICAL CUNSiTUENTS, GRAIN SIZES MICRCCRYSTALLINEs
RANGEJ M1IEOLRYSIALL&NE 10 MEDIUM, GOOo IMOURAlION,
CALCILUTITE MATRIX, SPARRY LALCITE CEMENTs 353 QUARTZ SANO,
MULLUSKSs FOSSIL MOLOSs

100O*0 110.0 SANDSTONEs VEKY LIGHT ORANGEs 151 POROSITY INTERGRANULAR,
.GRAIN SIZES MNEIUMs RANGES VERY FINE TO MEDIUMs SUB-ANGULAR,
"G1h00 SPHERICITY, MODERATE INDURAtION, CALCILUTITE RATRIXs
SPARR CALCITE CEMENT, 2ZX CALCILUIITE 10% SPAR, MCLLUSS,

110.0- 140.0 SANDSIUNEs VEIk LIGHT GRANGEs 15 PORLSITYs INTERGRANULAR,
GRAIN SIZLI MElDUM, RANGEI VERY fINE TC MEOIUMs SUB-ANGULAR,
MEDIUM SPHtRiLlfts POUR ANDURAIINo CALLILUTUIE MATRIX, C5Z
CALCILULIITt G44 PHOSPHATIC SANr MOLLLSKS,

14.*0- 16b.0 SANDi WHITL IC vcRY LIGHT LRAN~E, 35J POPCSITY,
INTERGRANULAR, GkAIN SILEL MtuIUM i RANGEs VERY FINE It
COAkSE, St-AhbbLAN, RUUNDEs MEOIUM SPHERICITY,
UNCUNSOLILbTEIDs O. VHLSfhAT11 SANU, MOLLUSKS,

160,0- 1 0.0 AS ABDVEs

170.0- 160.0 SANDO WHIk IL, LIGHT GRAYs 354 FRUS11I INTIEGRANULAR,
GOAIN SILLS CUARE, RANGES FINE TO VERY COARSEs SUB-ANGULAR,
ROUNDEDs PMDOUMh FPHtRICITY UN.CNSOL1CATECr C5 PI OSPHATIC
SANDs MULLLSKS,

WELL INOURAl c f AGS OF S/S IN SAMPLE
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ILHULuGIC LOG
- O58 COLLIER CO. 1465, R2bE, SEC 26BU

180.0- 200.0 AS ABOVE,

200U.0- 210.0 SAND WHITE, 35Z POROSITY, INTERGRANULAR6 GRAIN SILEA
MEDIUM, RANGEI VERY FINE TI COARLSD SUB-ANGULAR, ROUNOEO,
MEUIUM SPHERICITY, UNCONSULIOATEUD 051 PHOSPHATIC SAND, C27
CLAY# MULLLSKSp

?10.0- 220.0 OUL-SILT, GRAYISH ULIVE, 102 POROSITY# INTERGRANULAR, LOW
PERMEABILITY, POOR INDURATION, DOLOMITE CEMENT CLAY MATRIX,
CALCILUTITE MATRIX, 102 LALCILUIIIE, 051 CLAY, 40 QUARTZ
SAND MNULLUSKS,

!20.0- 235.0 SANOSIUNE, LICHT GRAY, 20 POROSITY INIERGRANULAR, GRAIN
SIZE: COARSE, RANGES VERY FINE 1U GRANULE, SB-ANGULAR
ROUNDEO, MEDIUM SPHERICIIY, GOOD INDURATIN SPARRY CALCITF
CEMENTs 2QO SPAR, MOLLUSKS,

SAMPLE IS A MIXTURE OF SHELLCUARSE SAND AND SS.
35.0- 240.0 DOLO-51LT, GRAYISH OLIVES 102 POROSITIY INTERGRANULAR, LOW

PERMEABILITY, POOR INDURATION, LOLUMITE CEMENT, CALCILUTITE
MATRIX, CLAY MATRIX, 104 CALCILUTITE 054 CLAY, 25% QUARTZ
SANDO 05% PHUSPHATIC SAND, MOLLUSKS,

CiARSE SaNC

4C.0- 260.0 AS ABUOVE,
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SOUIH FLULRIA WML - LITHU LOG PRINIOLT

w- 2059

COLLIER CO. 146S R29E SEC 07AD 2b 28 59 N E1 27 30 wTOTAL DEPTH- 410 FT LLEV.- 42 FT, 40 SAMPLES- O- 410 FT.
COMPLETED- 75.10.22 DEPIH WORKED 410 Fl.

wELL NAME-
USGS 531sNORTH OF IMPOKALEEDRILLER (COASTAL CAISSENS)
REMARKS-
DESCRIBEU BY MIKE $NAPP (V6-26-e*)QUAL11Y (GOOD)

HYDROGEOLOGIC UNLIS

0.0 96.0 SURFICIAL AQCUFER SYSTEM
0.0 15.0 WATER TABLE AQU1FER

15.0 35.0 TAMIAMI CONFINING BEDS
35.U 96.0 LOWER TAMIAMI AQUIFER
96.O 190.0 UPPER HAWTHORN LUNFINING ZONE

190.0 250.0 SANOSTONE AQUIFER
250.0 390.0 MIO-HAWTHORN CONFINING Z NE
390.0 410.0 MID-HAWTHORN AQUIFER

SFRATIGRAPHIC FORMATIONS -

.0- 15.0 UNDIFFERENTIATED SAND, CLAY AND SHELLS
15*0- 35.0 TARIAMI FORMATION
35*0. 96.0 M OCENE CCARSE CLASTICS
96,0 410.0 HAWTHORN FORMATICN W

LLIHOLOGIC LUG
w- 2051 * COLLIER CU. 146$, R2E, SEC 07AU0

*0- 5.0 SAND, LIGHT GkAYe 354 POROSITY, INTERGRAhNLARP GRAIN SI511
MEDIUMi RANGEL VERY FIEt 1tb EDIUM, SUB-ANGULAR, ANGULAk,
MEuIUM SPHERICLTY UNCONSLLIDAIEU,

5.0- 1C.O SAND, DARK YELLUWISH ORANGE, JO PURUSIY, INTERGRANULAR,
GRAIN SILLE MEDIUMl RANGtI vERY FINE IL MEUIUM, SdU-AN6LLAk,
MEDIUM $PHERICIIYt UNCu: ULIAIEO CALCILUTITE MATRIX,

iU.0- 15.0 AS ABOVE,

1590- 20.O SAND, DARK GRAYISH YELLOWP 124 POR :5ITY INTERGRANULARP LI.
PtJ&LABILIL1, GRAIN SILta PEDlur, RANGE: VERY FINE TO
COARSE, SLb-AGULARs MEUIUM SPAERiCITY, POOR INOURATIUN,
D00LUMIIt EMELNI CALCILUTIIE nMARix, ;IX LbLOMITE, 151
LALCILUIITEt

DULUSILT lNlEwMixtu

THE MIOCENE COARSE CLASTICS. HAWTHORN FORMAT ION AND TAMPA LIMESTONE ARE CONSIDERED
A PART OF THE HAWTHORN GROUP IN THIS RFPORT
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LITHOLOGIC LUG
w- 2059 * COLLIER CG. 746S R29EP SEC 074A
20.0- 25.0 LIMESTONE, VERY LIGHT ORANGE, 12 POROSITY# INTERGRANULAR,LOW PERMEABILI1Y, GRAIN TYPE 8 U1GENICs CALCILUTITEs 109ALLOCHEMICAL CONSTIUENIS, GRAIN SIZEs MICRCCRYSTALLINE,RANGEC MICROLRYSTALLINE tU MEOIUMP MUDERATE INDURATION,CALCILUTITE MATRIX, UOLOMITE CcMENTI 152 OCLOMITEt 10%QUARTZ SANC, ~ULLUSKS,

25.0- 30.0 AS AB(VE,

30.0- 35.0 AS ABOVE,

35.0- 50.0 SANO, WHlE TO LIGHT GRAY, 302 POROSITYP INTERGRANULARPGRAIN SIUE COARE RANGEi FINE TO VERY COARSE, ROUNDEDPSUB-ANGULAR, MEOILM SPHERICIJY, UNCNSLLIDATED, CALCILUITE1LMATRIX, 05X CALCILUTITE, MOLLUSKS,

50.0- 60.0 AS ABOVe,

60.0- 65.0 SANDp VERY LIGHT GRAY, 304 POROSITY, INTERGRANULAR, POSSIBLYHIGH PERMEABILITY 1 GRAIN SIZEr COARSE, RANGE FINE TOGRANULE, RGUNDED, SUB-ANGULAR, MEDIUM SPHERICITYUNCONSUOLLDATEU CALCILUTITE MATRIx, 051 CALCILUTITE, 022PHOSPHATIC SAh,

65b0- 10.0 SAND, VERY LIGHT GRAY, 304 PCROSITy IhlERGRANULAR PuSSlBLIHIGH PERMEABILITY GRAIN SIZE: COARSI RANGEr FINE 0T VERYCOARSE, RCLNOED# SUB-ANGULA, MEDIUR SPHERICITYP
UNCONSOLIUAIEb CALCILUTItE MATRIX, 052 CALCILUTITE0

70.0- 80o.0 SANo VERY LIGHT GRAY, 352 PCRDSITY INTERGRANULAR, POSSIBLYHIGH PERMEABILITY, GRAIN SIZE: VERY CUARSE, RANGES COARSE 1TOGRANULE, RGUNLED, MEDIUn SPHERICITY, UNCOhSOLIDATED
80,0- 9600 SAND: VERY LIGHT GRAY, 30% POROSITY, I41ERGRANULAR, POSSIBLYHIGH PERMEABILITY, GRAIN SiZEt COARSE, RANGEI FINE TO dERYCOARSE, ROtrOtU, SUB-ANGULAR, ILDIUM SPHERICIIY,UNCONSOLIVA EL, iALCLUTLILt AMIX, 05t CALCLUIIIE OZPHLSPHA IC 5AN,
96.0- llO.O SAbD, YLLLW Sh GKAY, 1i POPu jI Ly IIIERGRANULAR, LUwPER1A8ILll~p %,KAIN Slit: CUAR3L, kANGE: FINE TO VERYCOARSE, ROLNUkD, SUB-ANGULAR, MEDIUM SFHERICITYs PGLRINLURATI6N, U6LUMIJE LEEhtI, CLAY MATIdIx, 25 COLUMILTE, C0CLAY, 02% PHSPHATIL SANDs MLLUSKSp

10.0- 1UO AS ABOV,

12U.O- 130.0 SANUi VERY LIGHT GRAY, 14 PURJSITY INIERGkANULAR, LOwPERMEABILIIY, GRAIN SIZEi COARSEk, RANGEL VERY FINE TO VEkYCUARSE RUUNDU,, SLB-ANGULAR, ELIUM SFHERICITy POORINOURATICN, OLLJhlL CtMiENI CALLILUii1E MAIPIX, CLAYMAIRIX, 1UX DDLOMIIE, 10 CLALCILUTITE, O05 CLAY, 032PHUSPHAIIC SAND, MULLUSKSP
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LITHOLOGIC LOG
4- 2059 . COLLIER CO. 14tS, R29,k 5SC Q AU

130.0-

140.0-

140.0 AS ABOVE,

150.0 DOLO-SILT, YELLOWISH GRAY, 10 PUROSITYs INIERGRANULAR, LOB
PERMEABILITY, POOR INOURATIUON DULUMITE CEMENTS CALCILUTIlF
MATRIXs CLAY MATRIX, 104 CALCILUTITE, C5% CLAY, 30% QUARTZ
SAND, MOLLUSKs,

150.0- 160.0 AS ABOVE,

160.0- 170.0 SILT, YELLOUISH GRAY 104 PORUSITYs INTERGRANULAR, LOW
PERMEABILITYP PUUR INDURATION OOCLOMITE CEMENT, CALCILUTITE
MATRIXs CLAY MATRIXp 302 UULGMITIE 102 CALCILUTITE, 05
CLAY, MULLUSKSs

170.0- 180.0 AS ABOVE,

180.0- 190.0 SAND, LIGHT CLIVE GRAY, 10X POROSITYs INTERGRANULARs LOW
PERMEABLIlYs GRAIN SIZE- MEDIUMs RANGE' VERY FINE TO
MEDIUMS SUB-ANGULAR MEDIUM SPHERICITY* POUR INDURATION,
DOLOMITE CEMENTs CALCILUTITE MATRIXs CLAY MATRIX, 30X
DOLONIiEs 10% CALCILUTITEs 102 CLAY,

190.0- 200.0 DOLOMITEs YELLOWISH GRAYs 152 POROSITY, INTERGRANULAR,
MULDICs 50-902 ALTERED* EUHEORALs GRAIN SIZE. VERY FINE,
RANGES VERY FINE TO MICROCRYSTALLINEs GOOD INGURATIONs
DOLOMITE CEMENTS CALCILUTITE MATRIX, SPARRY CALCITE CEMENTs
152 QUARTZ SAND, 022 PHOSPHATIC SANDs PFLLUSKS, FOSSIL
MOLDS,

200.0- 210.0 LIMESTONEs VERY LIGHT ORANGE, 152 POROSI1Ys INIERGRANULAR,
MOLDICs GRAIN TYPES BIOGENICs CALCILUTITE, 152 ALLOCHEMICAL
CONSTITUENIS, GRAIN SIZE= MICROCRYSTALLINEs RANGEI
NMIROCRYSTALLINE TO COARSEs MODERATE INDURATION, CALCILUTITE

r MATRIxs OLONITE CEMENT, 20R OLOMITE, MOLLUSKS, FOSSIL
MOLOS, CORAL, WORM TRACES,

210.0- 220.0 AS ABOVEs

220.0- 250.0

250.0- 260.0

260.0- 270.0

270.0- 280.0

LIMESTONts VEKr LIGHT ORANGE, 15% POROSITVY INTERGRANULAk,
MOLUILs GRAIN TYPFE BIuGENICs CALCILUTITE, 102 ALLOCHEMICAL
CONSTITUENIS, GRAIN SIZE MICROCRYSTALLINEs RANGES
MICROCRYSTALLINE 10 MEDIUM, PODERATE IMDURATIONs CALCILUTITE
MATRIXs DCLOMITE CEMENTs 252 DOLOMITE, 02% QUARTZ SANOD
MOLLUSKS, FOSSIL MOLOS,

DOLO-SILIT YELLOWISH GRAYS 107 PUROSITYs INTERGRANULARk LCw
PERMEABIL1lY PUUR INDURATIONs DOLOMITE CEMENT, CALCILUTITE
MATRIXs 10 CALCILUTITEs 15% QUARTZ SAND, 03X PHOSPHATIC
SAND, MULLLSKS,

AS ABDVE,

AS ABUVt,
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LITHOLOGIC LUG
h- 2059 * COLLIER CO. 1465S R29Es SEC 07AD0

260.0- 290.0 OLO-SILL, YELLOWISH GRAY, 109 POROSITy, INTERGRANULAR, LOW
PERMEAB1LIY FOUUR INDURAlION, DOLOMITE CEMENT CALCILUTITE
MATRIX, CLAY MATRIXs 10% CALCILUTITEs 102 CLAY, 10o OUARTZ
SAND, 052 PHOSPHATIC SAND, MCLLUSKS,

290.0- 300.0 AS ABOVE - COARSE SAND (CAVINGS?)

300.0- 32U.0 DOLO-SILT, YELLOWISH GRAYS 104 PUROSITl INTERGRANULAR, LOW
PERMEABILITY, POUR INDURATICN, DOLOMITE CEMENT, CALCILUTTE
MATRIKX CLAY MATRIX, 054 CALCILUTITE, 102 CLAY, 10% QUARTZ
SAND, 053 PHOSPHATIC SANDP MOLLUSKS

320.0- 340.0 AS ABOVE,

340.0- 350.0 OULO-SILI, YELLOWISH GRAY, 10% POROSITY, INTERGRANULAR, LGW
PERMEABILITY, POOR INDURA11UN, DOLOMITE CEMENTs CALCILUIllE
MATRIX, CLAY MATRIX, 154 CALCILUTITE, 10% CLAY, 252 QUARTZ
SAND, 059 PHOSPHATIC SAND, MULLUSKS,

350.0- 360.0

360.0- t6i.o

370.0- 380.0

360.0- 390.0

390.0- 400.0

SANDO YELLOWISH GRAY, 159 POROSITY INTERGRANULAR, LOW
PERMEABILITY, GRAIN SIZE COARSE, RANGE VERY FINE TO
COARSEs SUB-ANGULAR, MEDIUM SPHERICITY POOR INDURATION,
DOLOMITE CEMENT, CALCILUTITE MATRIXp CLAY MATRIX, 25%
DOLOMITE, 053 CLAY, 05 CALCILUTITEs 05% PHOSPHATIC SAND,
4OLLUSKS,

AS A6OVE,

OULU-SILI, YELLOWISH GRAY, 104 PORUSITvs INTERGRANULAR, LOw
PERMEABILITY, POOR INUURAIIJN, DOLUMITE CEMENT, CALCILLIITE
MATRIX, CLAY MATRIX, 10 CALCLLUIITE, 052 CLAY, 10%
PHOSPHA11C SAND, 151 UUARTZ SANDA NOLLLSKS,

DOLO-SILT, YELLOWISH GRAY, 10t PORUSITY, INTERGRANULAne LLWPERMEABILITY, POUR INDURATION, 0ULOMLIE CEMENTo CALCILUTITE
MATRIX, CLAY MATRIX, 10 CALC1LU1ITE, C5; CLAY, 152
PHOSPHATIC SANUp 05. QUARTZ SANbU UOLLLSKS,

LIMESTONE, VkY LIGHT URAh E 151 PORCSITY, INTERGRANULAR,
MOLDIC, GRAIN TYPEt dIOGENIC, CALCILUTITE, CRYSTALS, 151ALLOCHEMICAL CUNSTIFrENTS GRAIN SIZEs MICRCkYSTALLINet
RANGE: MICkOCRYSTALLINE TC CCARSEs MOUtRATE INDURAIION,
CALCILUILiE MATRIX, OLUMlit CEMENT, SPAPRY CALCITE CEMENi,
k25 DOLUMITE 10 PHOSPHAIC SAND 05 QUARTZ SAND,
MOLLUSKS, CORAL, FOSSIL MILDS,

430.0- 410.0 AS ABOVE,
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SOUTH FLORIDA WMU - LITHU LUG PRINTOUT

W- 2060
COLLIER CO. T48S R27E SEC 07DB 26 18 41 N 81 38 32 WTOTAL DEPTH- 390 FT. ELEV.- 16 FT. 40 SAMPLES- 0- 390 FT.

COMPLETED- 79.01.15 DEPTH WORKED 390 FT.

WELL NAME-

USsS C577,EDDIE MILLER (DRILLER)

REMARKS-
UESCRIBEU BY MIKE KNAPP (C6-27-84JpQUALITY (G00L)

IYDRUGEOLOGIC UNITS

0.0 200.0 SURFICIAL AQUIFER SYSTEM
0.0 80.0 WATER TABLE AQUIFLR
800 110.0 UPPER TAMIAMI CONFINING ZGNE

110.0 200.0 LOWER TAMIAMI AQUIFER
200.0 240.0 UPPER HAWTHORN CONFINING ZONE
240.0 270.0 SANDSTONE AQUIFER
270.0 360.0 MID-HAWTHORN CONFINING ZONE
360.0 390.0 MID-HAWTHORN AQUIFER

itRATIGRAPHIC FORMATIONS -

.0- 10.0 UNDIFFERENTIATED SAND, CLAY AND SHELLS
10.0- 200tO TAMIANI FCRMATION

200.0- 390.0 HATHORN FORMAT ION

.ITHOLUbIC LUG

4- 060 * COLLIER CO. 146S, R2Pt, SEC 0701

.0- 5.0 SHELL BE0, GRAYISH URANGE, 304 POROSITI, INTERGRANULAR,
UNLUNSOLIDAlE#, 25X GUARTZ SANUP MOLLLSKS,

5.0- 1.0 AS ABOVE,

1.0- 15.0 LIMESTONE, VERY LIGHT ORANGE, 15; POROSITY, INIERGRANULAR,
GRAIN TYPEt BIOGkNIC, CALCILUTITE, 10t ALLUCHEMICAL
CONSTITUENIS, GRAIN SIZEs MICROLRYSTALLINE, RANGES
MICROCRYSTALLINE 10 FINE MOCDERATE INOLRATIOUN CALCILUTIlE
MATRIX, 204 (UARIZ SAND, MOLLUSKS,

15.0- 20.0 SAhDSTONE, GRAYISH BROWNS d20 POROSITY IPTERGRANULAR,
POSSIBLY HIGH PERMEABILITY, GRAIN SIZEs MEDILM, RANGES VERY
FINE TO COARSE, SUd-ANGULAR, M$IUM PhERiCITY, GOOD
INDURATION, CALCILLTITE MATRIX, SPARRY CALCITE CEMENT, 20o
CALCILUTITE, 10% SPAR, MOLLUSKS,

THE MIOCENE COARSE CLASTICS, HAWTHORN FORMATION AND TAMPA LIMESTONE ARE CONSIDERED
A PART OF THE HAWTHORN GROUP IN THIS REPORT
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LITHOLUGIC LOG
0- 2060 * COLLIER CU. 148S, R27Es SEC 0708B

20,0- 30.0 LIMESTONEP VERY LIGHT ORANGE TU GRAYISH BROWN, 20% POROSITY,
INTERGRANULARs MULOIC, POSSIBLY HIGH PERMEABILITY, GRAIN
TYPES 810GENIC, CALCILUTITE, CRYSTALS, 25% ALLOCHEMICAL
CUNSTITUENITS GRAIN SIZEs MICROCRYSTALLINE, RANGES
MICROCRYSTALLINE TO COARSEP GOOD INDURAIlONI CALCILUTITE
MATRIX, SPARRY CALCITE CEMENTS 20% QUARTZ SANDs MOLLUSKS,
FOSSIL MOLOS#

30.0- 40.0 AS ABOVE,

40.0- 50,0 LIMESTONE, GRAYISH BROWN TO VERY LIGHT ORANGEs 20% PORUSITY,
INTERGRANULARs MULDIC, POSSIBLY HIGH PERMEABILITY# GRAIN
TYPES BIOGENIC, CALCILUTITE, CRYSTALSs 30% ALLCCHEMICAL
CONSTITUENTS GRAIN SIZEs MICROCRYSTALLINE, RANGE:
MICROCRYSIALLINE TU COARSEs GOOD INOURATION CALCILUTITE
MATRIX, SPARRY CALCITE CEMENTS 052 QUARTZ SANDS MOLLUSKS,
CORAL, FOSSIL MOLDS, BRYOZOAS

50.0- 60.0 AS ABOVEP

60.0- 700 LIMESTONE VERY LIGHT GRAYI 20% POROSITYs INIERGRANULAR,
AMLDICs POSSIBLY HIGH PERMEABILITYs GRAIN TYPEn BIOGENICP
CALCILUTITEs CRYSTALS, 40 ALLUCHEMICAL CONSTITUENTSs GRAIN
SIE E MICROCRYSTALLINEs RANGES M IROCRYSTALLINE TO COARSE,
Io000 INDURATIGON CALCILUTITE MATRIXi SPARRY CALCITE CEMENT,
00% QUA1RT SANDS MOLLUSKS, CCRALS OLITESs FOSSIL MOLDS,
BRYUZOAP

10.0- dU0, AS ABUVE,

o0.0- 90.0 DOLO-SILTI YELLOWISH GRAY, 104 PUROSIITY, INEkGRANULAR, LOk
PERMEABILITIY# OUR INULRATILNs DULUMITE CEMENTS CALCILUTIJ[
MATRIX, 252 LALCiLUIITJE 05% QUAkTL SANDI 02 PHOSPHATIC
SAND, MULLLSKS,

90.0- 100.0 AS ABOVE,

100.0- 110,0 AS ABOVE,

.O00- 12O.0 LIMESTONEs Vtik L16H ORANGE FJ WHITEi 2C% POROSIIY,
INTERGRANULARP MOLUICP PU5SIBLY HIGH PLRMEA8ILITY GRAIN
TYPES BIOGENlto CALCILUTIIS SKELETAL 475% ALLGCMEPLCAL
CONSTITIUth S GAIN SILEs rICRCRYSTALLINEt RANGES
MICROCRYSTALLINE I~ COARSE, GOut INDURATION, CALCILLIITE
MATRIX# SPARNY CALCITE CEMPENI U05 UQUAPTZ SAND. 052
PHGSPHAIIC SAN , MOLLUSKS, BkYJZGA, FUSSIL CLDS

120.0- 140.0 AS ABOVE,
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LITHOLOGIC LO
W- 2060 * COLLIER CO. 1485, R27E, SEC 07LB

140.0- 1O0.0

150.0- 160.0

LIMESTONE, kHITEs 20% POROSITYe INTERGRANULARs MCLDICPPOSSIBLY HIGH PERMEABILITY, GRAIN TYPES BIOGENICs
CALCILUTITEs CRYSTALS, 20 ALLCHEMIAL CONSTITUENTS, GRAIN
SIZES MICROCRYSTALLINE, RANGEi MICROCRYSTALLINE TO COARSE,
G000 INDURATIONP CALCILUTITE MATRIxs SPARRY CALCITE CEMENT,
052 QUARTZ SAlND MULLUSKSp FGSSIL MOLbSs BRYUZOA, CORAL,

LIMESTONE, WHITE TO VERY LIGHT ORANGE, 202 POROSITY,
INTERGRANULARI MULUIC, POSSIBLY HIGH PERMEAB1LITY, GRAIN
TYPEs B0lGENIC, CALCILUTITEs CRYSTALS, 30% ALLOCHEMICAL
CONSTITUENhSs GRAIN SIZES MICROCRYSTALLINE, RANGES
MICROCRYSTALLINE TU COARSE, GUOU INDURATION, CALCILUTITE
MATRIX, SPARRY CALCI1E CEMENt, 202 QUARTZ SANUs MnLLUSKS
FUSSIL MOLLS, BRYOZCA, CORAL,

160.0- 170.0 AS ABOVE,

170.0- 180.0 AS ABOVE,

180.u- 190.0 LIMESTONE, VERY LIGHT ORANGE TO YELLUWISH GRAY, 159
PORCSITY, INTERGRANULAR, MCLDIC, GRAIN TYPES BIUGENIC,
CALCILUTITE, CRYSTALS, 152 ALLUCHEMICAL CONSTITUENTS GRAIN
SIZES MICROCRYSTALLINEs RANGE: MICROCRYSTALLINE TO COARSEs
MOCERATE INDURAIINs CALCiLUTITE MATRlx, SPARRY CALCITE
CEMENT 40% QUARIL SAND, MULLUSKS, CORAL, ECHINOIDs

190.0- 200,0 AS ABOVE,

200,0- 210.0 SAND, YELLCVISH GRAY TO YELLCWISH GRAY, 102 POROSITYs
INTERGRANULAR, LOW PERMEABILITY, GRAIN SIZE: MEDIUM, RANGEI
VERY FINE TO COARSE, SUS-ANGULARs MEDIUM SPHERICITY, POOR
INOURATION, DOLOMITE CEMENT, CLAY MATRIX, 252 DOLOMITE, 05X
CLAY, MOLLUSKS,

210.0- 220.0 AS ABOVE,

c:0.O- 230.0 SAhU, LIG- GRAY, 202 PORUSITYe INTEKRGANLLAR, GRAIN SIZE:
MEDIUM, RAN~GE VERY FINE TO COARSE, SLB-ANGLLAR, MEDIUM
SPHERICITY, CiLuNSuLIDALuE U154 LIMESTONE MGLLUSKS,

id.*C- 240,0 AS ABOVE,

24J.0- 25L. LLMESTONE, VtFY LIGHT ORANGE, 204 POROSITY, INTERGRANULAR,
MULUICs GRAIN TYPES BIUGENIC, CALCILUTITE, CRYSTALS, 10
ALLUCHkMICAL CUNSiITUthl, GRAIN SLES M1CROLRYSIALLINE,
RANGES MICRUCRYSTALLINL TU MEDIUM, MUDERATE INOUPATIONs
LALCILUTITE MATRIX, SPARRY CALCITE CEMENT, 354 QUARTZ SAND,
MULLUSKSP

MUCH LOOUSE SANI IN SAMPLE
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L IHLOGIC LOG
w- 2060 . COLLIER CU. T485, R27e, SEC 07UB
250.0- 260.0 SANDSTolE, VERY LIGHT ORANGE 15% POROSITY, INTERGRANULAR,GRAIN 1Sit: MEDIUM, RANGE. VERk FINE TC COARSE, SUB-ANGULAR,MEOIUM SPHERICITy, MODERATE INOUFATION, CALCILUTITE MATRIX,SPARY CALCIIE CEMENT, 25, CALCILUTITE, 10% SPAR, MCLLUSKS,
260U.O- t270.0 SHELL BED, VERY LIGHT ORANGE, 302 POROSITY, INTERGRANULAR,UNCUNSOLIVAIED, 40X QUARTZ SAND, NOLLUSS,
270.0- 280.0 DOQLO-SILT, GRAYISH OLIVE, 10X POROSITY, INHTERGRANULAR, LCPERMEABILITY, POOR INDURATION# DOLOMITE CEMENT, CALCILUTITEMATRIX, 20x CALCILUTITEP 35X QUARTZ SAND, 032 PHOSPHATICSAND, MOLLLSKS,

e0O.0- 29u.0 AS ABOVE,

290V.0- 300.0 SANDSTONE, GRAYISH BROWN, 15 PGRLSITY, INTERGRANULAR, GRAINSIZElt: MEDILn, RANGES VERY FINE TO COARSE, SUB-ANGULAR,MEDIUM 5PHERICITr, MODERATE INDURATION, DOLOMITE CEMENT,CALCILUTITE MAIRIX, 25 DOLOMITE, 10% CALCLUTITE, flOLLUSKS,
300.0- 310.0 SANDSTONE, GRAYISH BROkN TO GRAYISH OLIVE, 102 POROSITY,INTERGRANLULARs LOW PERMEABILITYt GRAIN SIZE. MEDIUMS RANGE.VERY FINE TO COARSE, SUB-ANGULAR, NEDILM SPHERICITY, POORINDURATION, DOLOMITE CEMENT, CALCILUTITE MATRIX, 2eDOLOITE, 102 CALCILUTITE, MOLLUSKS#
1O.WI" O-o i~ULdSI TL YELLOWISH RkY, 10X POROSITY, INTERGRANULAR, LOWPERMEABILITY, PDOR INUOURATIUN DOLMITE CEMENT, CALCILU1ITLMATRIX, 10 CALCILUT11TEk, 40X UARTZ SANhD 039 PHOSPHATICSAND, MOLLUSKS,

320.0- 33Q.0 SAND, YELLCWISH GRAY, iO FORUSITY, IhERGRANHULAR, LOWPERMEABILIIY, GRAIN SIZE: MEDIUM, RANGE: VERY FINE TOCOARSE, SUB-ANJULAR, MEDIUn SPHERICITY# POOR INDLRATION,OULOMITE CEMENT, CALCILUTItE MATRIX 25% DLOMITE, 10%CALCILUJITE, C32 PHUSPHAIJ( SAND, MOLLLSKS,
330.0- 340.0 OOLU-SILI, YELLhISH GRAVp 10 PUROSITY, INIERGRANULAR, LaOWPERMEABILITY, POOR INDURAIU1N, ULUMITE CEMENT, CALCILUTIIEMATRIX, CLAY PATRIX, 054 LLAY, 109 CALCILLTITE, 25 OUARTiZSAND# 03% PHOSPHATIC SANOU, MCLLUSKS,

340.0- 350.0 AS ABOVE,

350.0- 36C.U SAND, YELLwISH GRAY, IX PUPOUSIIT, INltRGRANULA, LOWPER1EABILITY, GRAIN SIZE: PEDIUM, RANGE: VERY FINE TOCOARSE, SUB-ANGULAR, ROUNFED, MIjUM SPHtkICITY, POURINUURATIUN, OLUMInlTE CEMENTl, (ALClLUTI1L lATlx, 202ODLGMITE, 104 L6LcILUTITE, 059 PHOSPHAI1C Saho, 02%PHUSPHAIL 6PAVtL, ?GLLUSKS,
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LL1HOLOG1C LOG
W- 2060 * COLLIER CO. 1485 P27pt SEC C7B

360.0- 370.0 DOLOMITEk VERY LIGHT ORANGE TO GRAYISH BROWN, 152 POROSITY,
INTERGRANULARs MULDICs 50-907 ALTERED, EUHEDRALs GRAIN SIZE
VERY FINE, RANGEs VERY FINE 10 MICROCRYSTALLINE, GOOD
INDURATIONs OCLOMITE CEMENT, CALCILUTLTE MATRIX, 259
CALCILUTITE, 05 QUARTZ SANO 052 PHOSPHATIC SAND, MOLLUSKS,
FOSSIL MOLCS,

3700- 380*0 AS ABOVE,

360*0- 390.0 AS ABOVE,
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SOUTh FLORIDA wMD - LITHi LuG FRINICUT

J- 2061

COLLIER CO. T465 R29E SEC 23AA 26 17 40 N 81 23 54 W
TOTAL DEPTH- 498 FT. eLEV- 18 FP, 50 SAMPLES- 0- 498 FT,
COMPLETED- 80.11.20 DEPTH WORKED 498 F1.

iELL NAME-
JSQS C684pMIXON (DRILLER)
IEMARKS-
)ESCRIBEDO Y MIKE KNAPP (6-l-e04), QUALITY (GUOD)

iYOROGEOLOGIC UNITS

0.0 170.0 SURFICIAL AQUIFER SYSTEM
0.0 30.0 WATER TABLE AQUIFER
30.0 50.0 UPPER TAMIAMI CONFINING ZONE
90.0 170.0 LOWER TAMIAMI AQUIFER

170.0 240.0 UPPER HAWTHORN CUNFINING ZONE
240.0 320.0 SANDSTONE AQUIFER
320.0 400.0 MID-HAWTHORN CONFINING ZONE
400.0 498.0 MIO-HAWTHORN AQUIFER

IRATIGRAPHIC FORMATIONS -

.0- 10.0 UNDIFFEREIIATEO SANDs CLAY AND SHELLS
10.0- 60.0 TAMIAMI FORMATION
80.0- 170.0 MIOCENE COARSE CLASTICS
1700- 498.0 HAWTHORN FURMATION X

.ITHOLOGIC LOG
F- 2061 " COLLIER CO* T48S, R29E, SEC 23AA

.0- LO0b$ N. :VERY LIGHt ORANGE TO WHITE, 32Z POROSITYe
IR1TPQRANULAR, GRAIN SIEl MEDIUM, RANGE: VERY FINE TO
COARSE, SUS-ANGULAR, MEDIUM SPHERICITYP UNCOQSCLICATED,

10.0- 15.0 LIMESTONEP tRY LIGHT ORANGE T3 wHITE, 20 PUROSIITY
INTERGRANLLAK, MOLUICP PUSSIBLY HIGH PtPEaBILITY, GRAIN
TYPE BIOGENICP CALCILUTITE, SKELETAL, 10. ALLCCHEMICAL
CONSTITUthlS, GRAIN SIZE$ M1CRUCRYSTALLIhE, RANGEI
MICRUCRYSTALLINE 10 HEUIUMP MUERAIE INULRATI~GN CALCILUTIE
MATRIX, SPARRY LALLIlE CEMENT] 05 QUAIlL SAND, MULLUSKS,
FOSSIL MULCS,

1t1~0- 20.0 AS ABGVEt

40.0- 30.0 LIMESTONE, lCRY LIGHI ORANGE, LUX PDRUSIIY, INTERGRANULA;,
MUOLIC, PUSSIBLY HIGH PEkMEABILIlYs GPA1 IYPEt 81OGENiC,
CALCILUTITE, CRYITALs 30% ALLUCHEMICAL CONSTIIUENIS, GRAIN
SILES MICRUCRYSTALLINEs kANGES MICRUCPYSTALLINE TO COARSE,
GOOD INDURATI1N, CALCILUTITE MAIFIX, SFARRY CALCITE CEMENT,
O24 QUARTZ SANts MGLLUSKSs ECHtNUID, PLANI WElAINSP FOSSIL
MOLDSs

THE MIOCENE COARSE CLASTICS, HAWTHORN FORMATION AND T AMPA L IMESTONE ARE CONSIDERED
A PART OF THE HAWTHORN GROUP IN THIS REPORT
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LITHOLOGIC LUG
w- 2061 * CULLIER CO. 1485, R29Lk SEC 23AA

30.0- 40.0 LIMESTONES VERY LIGHI ORANGE 15 POROSITY, INTERGRANULAR,
MULVICs LOW PERMIABILITYs GRAIN TYPE: BIOGENICs CALCILUTITEs
CRISTALS, 452 ALLOCHEMICAL CONSTITUENTSs GRAIN SIZES
MICROCRYSTALLINEs RANGE MICRCRCkTSTALLINE TO CCARSE, POOR
INOURATIONs LALCILUTITE MA1RIX# SPARRY CALCITE CEMENT,
MOLLUSKS, ECHINOIDs BRYOZUAs FOSSIL MOLOSs

40.0- 50,0 AS ABOVE,

50.0- 60.0 LIMESTONEs VERY LIGHT URANGE TO LIGHT GRAY, 204 POROSITY,
INTERGRANULARS MOLDICs POSSIBLY HIGH PERMEABILITYe GRAIN
TYPES BIOGENIC, CALCILUTITE, CRYSTALS, 15X ALLOCHEMICAL
CONSTITUENTS, GRAIN SIZEI MICROCRYSTALLINEs RANGEI
MICRUCRYSTALLINE TO COARSE, GUOO INOURATICN, CALCILUTITE
MATRIX, SFARRY CALCITE CEMENT, 20Z QUAIL SAND, MOLLUSKS,
FOSSIL MOLOS,

60.0- 70.0 SANDs WHITE [O LIGHT GRAYr 30% PORUSITYs INTERGRANULAR,
GRAIN SIZES MEDIUM, RANGE, VERY FINE TC COARSEs SUB-ANGULAR,
ROUNDED, MEDIUM SFHERICIIY, UNCONSOLIDATED# 20 LIMESTONE,
MOLLUSKS,

70.0- 100.0 AS ABOVEs

100.0- 120.0 SAND, LIGH1 GRAY, 35% POROSllYe INTERGRANULARs POSSIBLY HIGH
PERNEABILITYe GRAIN SIZE: COARSEs RANGES VERY FINE TO
COARSEs SUB-ANGULARs ROUNDED, MEDIUM SPHERICITY,
UNCONSOLICATE U 02Z CALC1LUTITEs FROSTED,

120.0- 140.0 AS ABOVE,

L40.0- 160.0 SAND LIGHT GRAYs 351 PORUSITYS INTERGRANULARs POSSIBLY HIGH
PEREABILITYs GRAIN SIEl COARSEs RANGES VERY FINE TO VERY
oARSE. ROUNDED SUB-ANGULAR, MEDIUM SPMHERICITY
UNCONSOLIDATEDs 021 CALC1LUTITE, FROSTEDs

ibU.0- 170.0 SANDs GRAYISH OLIVE, 10 PORG~IYe, INTERGRANULAR, LOW
PERMEABILITYs GRAIN SIZES MEOIUM, RANGES VERY FINE TO
COARSE, ROUNUtEU SUB-ANGULAR, MELIUM SPHERICIIY, POUR
INbURATION, LLAY MATRIXs UCLCMITE CEMENT, 0i2 PHOSPHATIC
SANDs 022 CALCILLiLTE, 054 CLAY, 254 DCLUMITE, FROSTEU,

170.0- 180.0 AS ABOVE,

160.0- 190.0 AS ABOVE,

1S0.0- 200.0 SAND, LIGHT GRAYs 354 PURCSITr, IhIERGRANULARs POSSIBLY UIGP
PtRMEABILIT1s tKAIN SIZEs COARSEs RANGEI VERY FINE 10
GRANULE, RGliNEO, SUB-ANGULAR, MEDIUM SPHERICI r,
UNCLNSOLIDATEu, 024 CALCILUITE£ 024 P-USPHATIC SAND,
FROSIED,
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LITHOLOGIC LOG
w- 2061 * COLLIER L . T4E$, R29E, SEC 23AA

200.0- 220.0 SANDSTONE, VERY LIGHI URAN6E TO LIGHT GRAY, 20 POROSITY,INTERGRANULARs GRAIN SIZEs MEDIUM, RANGE: VERY FINE TOCOARSE, SUB-ANGULARs MEDI00 SPHERICITY, POOR INDURATION,
CALCILUTITE MATRIXs 252 CALCILUIJTEs

220.0- 230.0 LIMESTONE, VERY LIGHT ORANGE 152 POROSITYs INTERGRANULARpGRAIN TYPEI CALCILUTITE, 052 ALLOCHEMICAL CONSTITUENTS,GRAIN SILE MICRUCRYSTALLINE, RANGES MICROCRYSTALLINE TOVERY FINE, POOR INDURAIONs CALCILUTITE MATRIX, 402 QUARTZSANO

230.0- 240.0 AS ABOVE,

240.0- 250.0

250.0- 260.0

LIMESTONEs VERY LIGHT ORANGE, 152 POROSITYs INTERGRANULA~,
GRAIN TYPE 80BOGENICs CALCILUTITEs 153 ALLOCHEMICAL
CONST1ITUENIS, GRAIN SIZE MICROCRYSTALLINE, RANGESMICROCRYSTALLINE TI MEUIULM PODERATE INDURATION, CALCILUTITFMATRIX, 101 QUARTZ SANO, MULLUSKSs

LIMESTONEs VERY LIGHT ORANGE, 15X POROSITY, INTERGRANULA,
MOLDIC, GRAIN TYPES BIOGENICs CALCILUTITE, SKELETAL* 30%ALLOCHEMICAL CONSTITUENTSs GRAIN SIZES M1CROCRYSTALLINE,RANGE MIICROCRYSTALLINE TO COARSEs MOUERATE INDURATION,CALCILUTITE MATRIXs SPARRY CALCITE CEMENTs 05% QUARTZ SANDPMOLLUSKS FOSSIL MOLODS ECHINOID,

260.0- ZtO.0 AS ABOVE,

270.0- 280.0 AS ABOVE,

280.0- 300.0 LIMESTONE, VERY LIGHT ORANGEs 15 POROSITY, INTERGRANULAR,GRAIN TYPE: BIOGENIC CALCILUTITEs 15X ALLOCMEMICAL
CONSTTlIUTS, GRAIN SZ1E ItRaCRgRYSTALLINE RANGE., 0; IQRVY$ALLINE TO nieupA WPO&ERATE INOURATIONs CALCILUTITE.tAl.k, 0 QUARTZ SAND, MOLLUSKS,

COARSE QUARTZ IN SAMPLE (40f)

3000- 340.0 AS ABOVE,

320.0- 330.0 DULO-SILT, VERY LIGHT URANGE TO YELLOWISH GRAY, 104POROSITY, INTER6RANULARs LOW PERMEASILIIT POOR INDURATION,DOLOMITE LEMtNT, CALCLUTITE MATRIX, 212 CALCILUTITEs, k5QUARTZ SANs 10 SILTs 02X PHOSPHATIC SAND, MOLLUSKS,

330.0- 340.0 OOLO-SILlT GRAYISH OLIVE, 102 PUROSITY, INTERGRANULARs LUWPERMEABILITIs POOR INDURATIONs DOLOMITE CEEhNTs CALCILUTIItMATRIXs 102 CALCILUIllTE 409 QUARTZ SANhO 021 FHOSPHATICSANDS MULLUSKS,

340.0- 360.0 AS ABOVE,
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LIJHULOGIC LUG
W- 2061 * COLLIER CG* 148s R29Es SEC 23AA

360.0- 380.0 DOLD-SILT GRAYISH OLIVEs 10X POR SITY, INTENGRANULAR LOWPERMEABILITY, POUR INDURATIONs DOLOMITE CEMENT, CALCILUTITE
MAIRIX* CLAY MATRIXs 0 CLA CLAY, 10% CALCILLTIEt 102 QUARTZ
SAND, 033 PHOSPHATIC SANO, MOLLUSKSs

380.0- 390.0 DOLO-SILTs GRAYISH OLIVEs 102 PORUOSITY INTERGRANULAR, LOw
PERMEABILITYs POUR INDURATION, OULOMITE CEMENT CALCILUTITE
MATRIXl CLAY MATRIX, 053 CLAY, 10* CALCILUTITE 159
PHOSPHATIC SANu, 10 QUARTZ SAND, MOLLLSKS,

390.0- 400.0 AS ABOVEs

400.0- 420.0 LIMESTONE, YELLOWISH GRAYS 15i PUROSITY, INTERGRANULAR,
MOLDIC, GRAIN lYPES BIOGENIC, CALCILUTIIE, CRYSTALSs 25
ALLOCHEMICAL CONSTITUENTS> GRAIN SIZEI MICROCRYSTALLINE,
RANGE' MICROCRYSIALLINE TO MEDIUMf MODERATE INCURATION,
CALCILUTIlk MAiRIXs DOLOMITE CEMENT, 252 DOLOMITE, 054
PHGSPHATIC SANHD 022 QUARTZ SANUs MOLLLSKS, FOSSIL MOLDS,
BR YOZOA

420.0- 440.0 AS ABOVE,

440.0* 460.0 LIESTONEs WHIIE, 154 POROSITY, INTERGRANULARe GRAIN TYPES
BIGB4EFIC, CALCILUTITE, 20o ALLOCHENICAL CONSTITUENTS, GRAIN
S0t .HICROCRYSIALLINE, RANGE: MICROCRYSTALLINE TO FINE,
MDORATE INDURATIQGN CALCILUTIIE MATRIX# 04% PHOSPHATIC
SAND, 022 tUARTZ SAND, MOLLUSKS,

46U.0- 480.0 AS ABOVE,

480.0- 490.0 OLOMIIE, vtRY LIGHT ORANGES 159 PORUSITY, INTERGRANULAR,
50-902 ALTERUs, LUHEDRALP GRAIN SIZEs VERY FINE, RANGES VEFY
FINE TO MJLROLRYSTALLINEs PCOERATE INDLPATINs DCLOPITE
CEMENT, CALCALUIITE MATRIX, 254 CALCILLITEs 084 PHOSPHATIC
SANUP 04 LUAJkT1 SANDs M9LLUSKSs

4%0.0- 496.0 AS B40UVt
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SOulH FLIJkDA WMD - LilHL LUG PRIItCUT

w- 2062
COLLIER CU, T8BS 28E SEC 17CC 26 11 36 N 61 32 45 WTOTAL DEPTH- 46C FT. ELEV.- 16 FT, t6 SAMPLES- 0- 460 FT.COMPLETEU- 60.11.20 UEPTH WLe:KD 460 FT.

WELL NAME-
USGS C683MIXSON (DRILLER)
REMARKS-
DESCRIBED BY MIKE KNAPP (6-2-84),QUALITY (GOOU)

HYORCGEOLUGIC UNITS

0.0 150.0 SURFICIAL ACULFER SYSTEM
0.0 5.0 WATER TABLE AQUIFER

55.0 65.0 UPPER TAMIAIij CONFINING LOE
65.0 150.0 LOWER TAMIA AMI AQUIFER150.0 360.0 MIO-HAWTHOkN CLNFNIING O1L

320.0 460.0 MID-AwTHGRN AaUIFER

STRATIGRAPHIC FORMATIONS -

.0- 17.0 UNDIFFERENTIATED SANDS CLAY AND SHELLS
17.0- 70,0 TAMlAMI FCRMATION
70.0- 150.0 MIOCENE CCARSE CLASTICS

150.0- 460.0 HAWTHURN FORMATION *

LITHOLOGIC LOG
W- 2062 * COLLIER C.* 148Sm R28Es SEC 11CC

0O- 10.0 SANDs LIGHT BROWNs 354 PUROSITY, INTERGRANULAR, GRAIN SIZ51MEDIUM, RANGE: VERY FINE TO COARSEP SUB-ANGULAPR MEDIUMSPHERICIfYt UNCONSOLIDATED,

10.0- 17.0 AS ABOVE,

17.0- 20.0 LIMESTUNE GRAYISH BROwNs 154 POROSITY, INTERGRANULAR,
MOLOICs GRAIN TYPEl 81OGENICs CALCILUTITEs CRYSTALS, 20%ALLOCHEMICAL CONSTITUENTS, GRAIN SIZE' MICROCRYSTALLINE
RANGE: MICROCRYSTALLINE TO MEDIUM MODERATE INOURAIION,CALC1LUlIlE MATRIXs 05% QUARTZ SAND, MLLLUSKS, FOSSIL POLCS,

20.0- $5.0 AS ABOVE,

55.0- 65,0 U0LO-SILl, TELLUWISH GRAYS 10t POROSITYs INTERGRANULA , LL,PtRMEABILIJTY PUOR INUUKA IL, OCULUMIlE CrENIT CALCiLLCIF:MATRIXs 252 CALCILUTIlt 054 JUARTZ SANDe MULLL,KS,

65.0- 7t.O LIMESTONE, VERY LIGHT WRAhGe, r-A PURti5ll I N1lt- ANULA,MUL01Cs PLSSIBLY HIGh PEkMEABILITYT GKAIN IYPE: 8 CGENICi
CALCILUIIIs, LfAYSTALs Z54 ALLuUHEMILAL LUNAITuEftIS, GRAI'SIZEk MICRLCRYSTALLINEs RANGkL I'CkOCItSTALLINf 10 CUARSFSGUOU INDURATICON CALCILuTEt MAITIX, 5PARRY ALCITE ClM hrT254 QUARI SANUs MuLLUSKSr FCSSIL MOLDOS CORAL,

THE MIOCENE COARSECLASTICS HAWTHORN FORMAl ON AND TAMPA I IMESTDNE ARE CONSIDERF)A PART OF THE HAWTHORN GROIPJP IN 1 HIS REPORT
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LAIMULOUIC LOG
w- cotz . COLLIER CU. l4d , XSE SEL I1ILC

70.0-

UO-

60.0 SANODTONE, WHITE TU VEtR LIGHT GAANGE, 152 PCRCSITy,INILRGRANULARD GRAIN SILE: MiOiur, RANGE, VERY F1NE TOCOARSE, UANULARs MEDLMr SPHERICITY, MODERATE INDURATICN,CALLILLUT LE MATRIX, DOLOMITL CEEN, 2C2 CALCILUTITE, 25IDULUMIIEp, OLLuSKS,

9.0O LI ESTtNE, VERY LIGH ORANEs 152 POROSITy, INTERGRANULAN,MOLDUIC, GRAIN IYPtE dO1GENIL, CALCLUIITE, RYSALSt 30?
ALLUCHEMICAL CONSTITUENTS, GRAIN SIZE MICROCRYSTALLINEsRANGE' MICROCRYSTALLINE TO COARSE, GUO INOURATION,CALCILUTITE MATRIX, SPARRy CALCITE CEENT, 25 QUARTIZ SAND,MOLLUSKS, FUSSIL MOLUS, TBRYEsOA

90*.- 10c.0 SANOSTNE, WHITE TO VE R LIGHI ORANGE, 15% PORCSIly,INTEGRAHULARN GRAIN Slt: ME01UP, RAhGEs VERY FINE TOCUALISEI a4B-ANGbLAR, MEui SPIERICIIY, MODERATE INDURATION,CALC1LUIIE MATIIX, UULjOPIt CEMENT, 25% CALCILUTITE, 10zUJLLUMIIL, PLLUSKS,

100.0- o110.0 AS ABOVE,

120.0- 135.0

135.0- 140.0

SANDSTONE, YELLOWISH GRAY, 15% PUROSIT, INTERGRANULAR,GRAIN S1ZE: COARSE, RANGE: VERY FINE TC VERY COARSE,SU-ANGULAR, MEOIUM SPHERICITY, POOR ItDURTrNoH CALCILUTITIMATRIX, OLOMITE CEMENT , O DULOMITEh 10 CALCILUIITE 05TITEPHOSPHATIC SANDO MOLLUSKS,

LIPESTUNE, GRAYISH BRuj4h Zu tPURU1SIY, INTEUGRANULAR,IOLL1C, PLSSIILY NIGH PteRPIfALIIY, GkAiN IlYPt: IUGENIC,LALCILUIltk, SRELETAL, 55:1 ALLUCHEMIC L CAb IIUEN, tP Ig...SIZE: MEUILM, kANGE. MI nULRYIALLtI A R 1 C~~R1E, GOO AINCUkAIIUN, LALCILUIIE rAIRALL, SPARY LL CLIRSE, ENNTMuLLUSKS, PLANT kEAINS, ILISSIL L ALITE

14u.0- 150*0 AS ABOVt,

.UJ.0- ItOu 0UL-SILT YcrLLuwLH kAY, 10" POROSI0y, INTERGRANLLA, LUwPERMEABILI, P~UR iNOIRAIIN, U ULOIITL CEMENT CALCALLTITlAIRixp 151 CALCILUIITk, U5,JUakL N C LCLLTlG,
16, .0- 177.0 A A U A t V

i77.- 187.0 SANr wHIT VLt LInl UIt 354 PWUSITIy,INIERGRANULAR GRAIN SILot CARSEt, RAN6 ~ VLKY FINE Tf L[. yCOARSE, SUB-ANGULAR, RWUNhCpL ICIrM SPHERICTIy
UNCLNSULIDATLUt U3t CALCILUTIr nMLLLUSkS,

1~ .0O - 20u.O UOLU-SILT, YELLUhXSH G AY , zUt UkOII y, INIERGRANULaRF LtJPAEI&ABILIY, POUR INDUNAIJUN, LLUIIE CEMNT, CALCLuLlMAIRIX, 102 LALCILUIITE, I(l wLLATL SAUtE C2E PHCSPALCTICSANh MOLLUSK, 

SAP

1-217



LLTHOLO6C LUG
w- 2062 * COLLIER COU 145s, R28E, SEL 11CC

200.0- 220.0 00LO-S1LT, GRAYISH OLIVE, 102 POROSITY, INTERGRANULAR, LOw
PERMEABILIATY POUR INOURAIlUN DULOMIIE CEMENT CALCILU111
MATRIX, CLAY MATRIX, 05 CLAY, 10% CALCILUTITE, 20% QUAkTZ
SAND, 052 PHUSPHATIC SANO, MOLLLSKS,

220.0- 240.0 AS ABOVE,

240.0- 250.0 00L-51LTS GRAYISH OLIVE, 102 POROSITY, INTERGRANULARs LC4
PERrEABILI1Y POUR INDUKATIU, DCLOMITE CEMENTP CALCILUTITE
MATRIX, CLAY MATRIX, 10l PHOSPHATIC SAND, 02 PHOSPHATIC
GRAVEL, 044 QUARTL SAND, 102 CALCILUTITE, MOLLUSKS,

250.0- 260.0 AS ABUVE,

26O.0- 270.0 DULL-SILiT YELLUWISH GRAY, 102 PURUSITis INTERGRANULAR, LCi
PERMEABILIITY POOR INDURATION, DLOUMITE CEMENTi CALCILUTITE
MAIRIXs CLAY MATRIX, 044 PHUSPHAIIC SAO, 101 QUARTZ SANU,
102 CALCILLIITE, MULLUSKS,

210.0- 280.0 AS ABOVE,

280.0- 300.0 AS ABOVE,

300.0- 320.0 DOLO-SILt YELLOWiSH GRAYp 10% PORUSLI1Y INTERGRANULAR, Lab
PERMEABILIlY, POUR INOURATION, U00LOMIE CEMENT, CALCILUILiE
MATRIX, 252 CALCILUTtftE Oj QUARTZ SAND, MOLLUSKS,

320.0- 340.0 LIMESTONE, YELLOWISH GRAY TO1 VERY LIGH ORANGE, 15%
PURSITYs INIERGRANULAR, MULDIC, GRAIN TYPE: BIOGENIC,
CALCILUTITEs CRYSTALSf 25X ALLOCHEMICAL CCNSTITUENTSs GRAIN
SIZE: MICROCRYSTALLINEs RANGER MICRUCRYSTALLINE TO MEDIUM,
MODERATE INDURATION CALCILUTIEE MATRIX, OCLOMITE CEMENT
20 ODOLOrIIE, MOLLUSKS, CORAL, FOSSIL MOLDS,

340.0- 360.0 AS ASOVEP

3o0.0- 380,00 UJLOMITL VEKY LIGHI URANGE, ijf PURUSIIY, INTERGRANULAR,
MOLUIC, 50-904 ALILRE EkbHtCksaL, brAIN SIZE: VtRY FINE,
ANhGEt VERY FINt 10 MICkUCO~r TALLINE PGUDEkATE INDURAITIO,

CALCILuilIk MA~1IXs UULUMIli CEMNT, CL CALCILUTITE,
MULLUSKa, Fu siL MJLU.,

36U.0- 38).O UULMITE YELLOUwSH GkAT, 15 PrFuS1ITp INiEkGPANLLpP
5)-902 ALTENED, bLHEDRAL, bkAIN SIZES VERY FINE, RANGt: vI.-
FINL TI MICkR'RISIALLIN&, rUbtIuAIE INULRAIIGN CALCILUIIIl
MATkIXt UULUMIE CtMENI. cf' CALLtLUTIIE, U3t PHOSPHATIC
SANUK MDLLLSKS,

3J,.0- 4u0.U AS ABOVE,
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Li[HOLU IC LOG
4- *e6 COLLIkR CG* 1465P k;cdtk SEC 17C

400.0- 420.0 DULOMITEs YELLUiSH GRAY, 159 PUROSLTYe INIERGRANULARs
50-90% ALIEREL, EUHEtOAL, GRAIN SIZEI VERY FINEs RANGEI VERYFINE TG MICRUCRYSTALLINE, POLtRATE INDLRATIUN, CALCILUlIIE
MATRIXs CLLOMITE CkMENIp 20 LALCILUT11EP 052 PHOSPHATIC
SAND, 159 QUANIZ SANUP MOLLUSKS,

420.0- 440.0 AS ABOVEs

440.0- 460.0 LIMESTONE, VERY LIGHT ORANGE TJ YELLOWISH GRAY, 152
POROSITY, INTERGRANULAR, MULUICs GRAIN TYPEI BIOGENIC,CALCILUTIIE, CRYSTALS, 152 ALLOCHEMICAL CONSTITUENTS, GRAIN
SIZE. MICRCCRYSTALLINEs RANGEt MICROCRYSTALLINE TO MEDIUM,MUDERAtE INDURATIONs CALCILUJITE MATRIX, DGLCMITE CEPENT,
302 DOLUMITE, 10t QUARIL SAND# 05t PHUSPHATIC SAND,
MOLLUSKS FUSSIL MOLDS,
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SOUTH FLJPiOA Mdu - LIIHd LL PiRAhlCUI

4- 2063
COLLIER CL. 1505 HZSE SEC 12 tb 06 16 h 61 45 23 WTOTAL OEPTH- 60 Ft. tLEV.- 7 FT. 32 SAMPLES- O- 60 FI.COMPLETEU- l9.0.cI2 OEPTH WORKFU 60 F1.

weLL NAME-
USGS 59 0sNAkLESsMARVIh MILLER (Ok[LLEP)
REMARKS-
UESCRBED 8B MIKt KNAPP (06-26b-84

HYDROGEOLOGLC UNITS

0.0 60.0 SURFICIAL AQUIFER SYSTEM (PARTIAL)
U0O 17.0 WATER TABLE AQUIFER

1T10 30.0 UPPER TAMIAI CUNFINING LZGNE
3090 60.0 LUWER TAMIAM AbUIFLR (PART)

STRATIGRAPHIC FORMATIOhS -

.0- 5.0 UNDIFFERENIIATED SAND, CLAY AND SHELLS
5.0- 60.0 TAMIAMI FUGMATION

LITHOLOGIC LOG
0- 2063 , COLLIER Cd. 150$, R25E, SEC 12

.0- 5.0 SANG, OARK YELLOwISH BRUgN, 40 POROSITY, INTERGRANULAP,
GRAIN SI1E: MCUIUM, RANGEC VERY FINE TC MEDILMs SUB-ANGULAR,MEODIUM SPHERICITY UNCONSOLIDArED,

5.0- 7.0 LIMESlONEs GRAYISH ORANGE 12% PORUSIlTY INTERGRANULAR,GRAlk TYPEt BIDGENICs CALCILUTI IE CRYSTALS, 15%ALLOCHEMICAL CONSTITUENTS, GRAIN SIZE: MICROCRYSTALLINE
RANGE, M1CROCRYSTALLINE TO MEDIUM, GOOD INDURATION,CALCILUTITE MATRI, SPARRY CALCIIE CEMENT, 25% QUARTZ SAND,MOLLUSKS, EtHINjL j

10,- LU.* LINESTON& GRAYISn BRuONs 20 0 PLOSITY, I14EkGPANULAR,NOL6IC, PLSSIBLY HIGH PERMEABILIYs GPAIN 1YPEI BILGEN1C,
CALCILUTIEt, RYSTALS, 254 ALLJLHEMICAL COUTIITUENTSs GLAINSIZER MLRLLRYSTALLINE, RAG E PrILPOCRYSTALLINE 1U COAF ,GOUD INUbkAli0Ns CALCILUTITE MATkIXt SPARRY CALCITE CEM E.I15t QUARTZ SAND, PLLLUSKS, ORCLU ECHINII, tUCSSIL MOLL ,

L0.0)- 15,0 L&NESTONEt, tkY LIGHI URANGE d u RAYISF BT,&0W 230 PURUSIiY,INTERGRANULARs MULUICs POSSIBLY HIGH PtRMEAILITY GRAINrYPE( BICGENLC, LALCILUIIIEs LkYSIALS, 152 ALLC HEMICALCJNdIITUENlS, GRAIN Sltk MICROLYSTALLINLt RANGES
MICRUCRYSTALLINE TU MEDIUM, GJOU IhNURAIlCN, CALCILUTITEMATRIX, SPARRY LALCI1E CEMENT, 0,'Z iUAI2 SAND, tOLLUSKS,CURALs EC01010, FSS 1L MULDS,

I5.0- iltO AS ABOVE,
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LITHOLOGIC LOG
W- 2063 * COLLIER CU. 1505O R25E StC 12

17.0- 25.0 LIMESTONEs VERY LIGHI ORANGEs 10% PUROSITYs INTERGRANULAPLO PERMEABILITY, GRAIN TYPet BIOGENICs CALCILUTITE, 10%ALLOCHEMICAL CONSTITUENTS, GRAIN SIZEl MICROCRYSTALLINE,RANGE: MICROCRYSTALLINE TO FINE POOR INHURATION,
CALCILUTIIE MATRIX, 10% QUARTZ SAND, MCLLUSKS,

25.0- 30.0 AS ABOVEl

30.0- 35.0 LIMESTONE, VERY LiGHT ORANGES 15% POROSITY, INTERGRANULAR,GRAIN TYPE: BIUGENICD CALCILUTITE, 159 ALLOCHEMICALCONSTITUENTS, GRAIN SIZE: MICROCRYSTALLINEp RANGEIMICCCKRYSALLINE TO COARSE, UODUEATE INDURATIONs CALCILUIITEMATRIX, 15Z QUARTZ SANO, MOLLUbKS,

35.0- 38.0 AS ABOVE,

38.0- 40.0 LIMESTONEs VERY LIGHT ORANGE, 20% POROSITY, INTERGRANULAR,MOLUIC, POSSIBLY HIGH PERMEA0ILIltY GRAIN TYPEI BIOGENIC,CALCILUTITEI SKELETAL, 40* ALLOCHEMILAL CCNSTITUENTS GRAINSIZE: MICROCRYSTALLINE, RANGE: MICROCRYSTALLINE 10 COARSE,
GOOD INDURATINs CALCILUTITE MATRIX, SPARRY CALCITE CEMENT,059 QUARTZ SAND, MOLLUSKS, CORALs ECHItb010 FOSSIL MOLOSs

40.0- 42.0 AS ABOVEs

42.0- 44.0 LIMESTONE, MODERATE LIGHT GRAY, 20 PORUSITYS INTERGRANULAR,MOLOIC, POSSIBLY HIGH PERMEABILITYe GRAIN TYPEs BIOGENIC,
CALCILUTITE, CRYSTALS, 20% ALLOCHEMICAL CONSTITUENTS, GRAINSIZE= MICRUCRYSTALLINEs RANGE: MICROGRYSTALLINE TO COARSE,MODERATE INDURATION, CALCILUTITE MATRIX, SPARRY CALCITECEMENT, 202 QUARTZ SAND, 022 PHOSPHATIC SAND, MOLLUSKS,FOSSIL MULLS, CORAL,

44.0- 46.0 LIMESTONEs LIGHT GRAY, g25 PCROSITY, INTERGRANULARs MOLOICPPOSSIBLY HIGH PERMEABILITYs GRAIN TYPES 8IGENIC, CRYSTALS,100 ALLUCHEMICAL CUNSTITUENTSs GRAIN SIZEt MICROCRYSTALLINE.RANGES MICRUCRYSTALLIHE 1C MEDIUM, GUOC INDURATION,CALCILUTIlE MATRIX, SPARRY CALCITE CEMENTs 0! QUARTZ SANG,MOLLUSKS FOSSIL MOLDS, CORALS

46.0- 48.0 AS ABOVE,

48.0- 50.0 AS ABOVE,

50.0- 52.0 AS ABOUVE

52.0- 60.0 LIMESTONE, VERY LIGHT ORANGEs 25% POROSITYS INTERGRANULAR,MULDIC, POSSIBLY HIGH PERMEABILIIY, GRAIN TYPES BIGGENIC,CALC1LUTITEs ChYSTALS, 252 ALLOCHEMICAL CONSTITUENTS, GRAINSIZE: MICROCRYSTALLINEs RANGEs MICROCRYSIALLINE TO COARSE,GOOD INUURATION, .CALCILUTI1E MATPOX SPARRY CALCITE CEMENT,054 QUARTZ SANOs MULLUSKS, FOSSIL MOLDSS CORALs ECHINOID,
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(O)SOUTH FLA WATER MGMI bIST S/N t?7. 00S 2.3 t17/1 e . .it.

o.l10.03.LITHU.
08.10.03.USERPKNAPPs.
08.10.03.ABSC, B.
08.10.03.CHARGEp306,8760.
08.10.03.ROUTE UUTPUIEDEFUC*P FFL-SM.
081".104. ROU1E CUMPLETE.
08. 004. GET LII HOhC20U3.
08.10. 04.CLITt2,HOWC2063.
06*10.06. CM LWA+1 Zb 2637B LOAUER USED 44700
0d.10,07. STOP
08.10.07, 37600 MAXIMUM EXECUTION FL.
08.10.07. 0.916 CP SECCNUS EXECUTIUN TIME.
08.10.07,EXIT.
08.1006.UEAD, 0.002KLS,.
08.10.O8.UEPF O0.015KUNS.
08.10.08.UEMSP 2.609KUNS.
08.10.08.UECP, 1.930ECS,
08*10.08.AESR, 4.571U 15.
UO .10.08.$UUT(/QOP-E )
06.10.08. NO FILES PRUCESSEC.
08.10.08.OUAYFILE(OUTPUTJ1*D)
O,.22.58.rULLPs. AA, 013, 0.192KLNS.
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$UL)tJlh 1 :; i'*UE rt+ jM - LA11 h-L Lwt P.k1lUst1ucI
W-ht Ubb

HIEN3&y C~j K4$S N2rE 3Kt. jJ$ ift 3d 45 N bi 26 jgi pruJAL UtJH- JbO rl. ELEV.- 2tn iI . 3t APtb ~~OH

uTHER (LUPt-nSlcAL LOGS t$AALiLL -.

liE[LUGIST
CAL 1i HtR
Ii. EC I hi L
(,AMMA
LATER LUG

WELL NAME-
RrA-b UkiLLLU By ALVIN UL LSitRt$'Fwru)j rwUL I~~U[Ay; 3EAMS ku & SF<29REMARKS-
LUbSCRIEU taY SCGll tat.'trs fb- ,- a , SAMPNLf 4U.4L1Y i(GC)

HOLIUGE(JLUGIC ut~iI$

000 4C.0 WAlER lAtLf 41.LFl-LR
40.V I4t'.Q UPPER HAWIhUpqh CLP4I1ING iNt.140*0 1b0.U SANUSIUbt AQLIFkk4bJoQ 31U*U MIUd HAklhLRf LUNIFN±NG tUNE310.0 3U,0u Mid HAWTHURN AQL1&ER

sTrATzsRAPHJC FjURmATaUNr -

GO- 2(.0 tIfldIFtrfi<:liItL $AItu, CLPV A~ , SHttL,0ctJ.Q- 4C.VC iAriAh4 *.Aljf,

Y1-tUt * HkNVLkY CL. F4'ss, Wet. )tL I!oC

*U IUa4LINLNt, r..F, Bi5rr 4f *thCSs~y, It.If~kuWAIQL4j, bfrASsiL lvt lb ~dt 4scKY rir L K euiurE1L r, ~E-AbIJLAk, L L~ar'ck 11, ,&j 1, IdIurAriult, LiA~t.ILUUIT& M~kR LLAT
hs'<!i Y i.iLfI~ 5.( ~ k~ I~o CF I..:j .ANL)IUNLi, 

trY L u1I kr.A(f IL ftLLj~l1F --PiAY, iZPJ<JI)
INI~ibA~ (a,NGAl±NS~ ;L tr, NAGF wFl Y F INI II (L"FL M.)bh0ur. Ht. Jr1cfvsIJr, rhi1.kA ItfLLtfAilit 1LAL(LL1 Tt 'iArjas , I;AHN2 t AL;.I ut Vrt r 4('I. IALCILUI Li

- -~ ~ ~ * t J i A r t J t o u I tj V L U I ' J, A Y ± a A P uuty, /' 
E G A F U L

"3L1C iMaA lh.: LALOLt~I]I§, INTRACLASIS, 25~ALLLCHILtIJAL tiLf'.AII Urtq,p Ah-:',tI CP Vf- LC-VsIALLINI[ T'uYI-JI(Co< pI4L14t FL' IriLPA;LN, ytuz CLAkil S4M, J4'P-iUSPe-it 5I Stw,, Nj tl .'3L P

THE MIOCENE COARSE CLASTI(;s HAWTHORN FORMA- 'ON AND TAMPA LIMESTON ARE( CONSIDFPRDA PART OF THE HAWTHOR3N GROUPII IN THI5 RF-POPI
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LllhLLLulIc LUG
k-fcU0b I HeNURY CU. Hi4 x, k vE, afU fat

3090- 4Q.Q SANL,51UNE, VtLLU~IlsH GkAr, 151 P'LRUSL1Y, 1NE(RNJ~.
flULLI4g zRAN 41[S [ INLP MAt"Gtzs MiCMU~kIfTALLINE 10 FINf,u k 4'htM±LlY, FLL~k I6dIUPATIUNv, CALCILLITIIE MA[RIxp CLAYMA1RU~, b2A LALLtLUTITH, ]2 .AY, UJz PbLSP..ATIC SANG, I&LNS[AIN, MLLLL5Si4$

;SIRE6A FR AbhmrIS)
4ju.U- 50.{ iA.AY, YLLLCo1SH GfRAr, 102 PCNUaILY, LOb PtI'd4AISILLIY, PULPIN UURAIUN, (""' .ARjZ, SAa L, Uc 4 PHUSPNAIC SANGJ, IRtONSlAIN, eLAS1hL, NL FOISSIL,

J.O- CQ.U AS tt3L 1,

bu"O- 1l.U)S aL1I, Li-I LLAVYL LRA'r, hA P,'iwdSjlY, LUI &tPMLA$LLLTt,
dicNiHL NIC 1uF.Ae IrI-E:

?'.0- OtJ.f) CLAY* UJLiVt UW, 14 'LkCSITY, LOW PERMEABILITY# Pirk
P4LU,~kAIILNv PLASIIC, dtNhlCN±L FORAMINIFEFA, DIATCrS,

dU.O- 4000 AS AabJr&,

SJ.0O 10(0.0 ILLAY, iloHl ULivtpr iu% PujwbSlr, LUw PERM EAeILITY, &uuPiNULkAIIN, 1(. ~UtARIL SANG, .14I Pr USPHAIIC SAND, FESS1L
F kA (,10 1 i S,

i00.(,- llc.0 AS~ AbUJk,

110.0- 1&* SANg), rL t~lk 6HAYISHl t'4L1Nr, X PORUSI7Y, INJEMGRANULAR,GR4AIN SZlit CUAk5j, RANGE: r hUi uIrU1 GRANULE, RGUNOLD,MiEUAUMI SPl txL1Y, PUUk INDUPAILUN, CLAY PATRIX, 401 SILV,04% PHOSPI-A~IL twAVEL, FOSSIL FRAGMENJS,
icQU.O-" 130.0 SILl, GNAYASH UJLlkk TU WiHIIE, 122 PGOUSITY, LObPERrEsBILIlY, PULP INURPA11U~, 35% QUAFTZ SAtN0g ec

LuLisM1 lt,

Ii., I7~ A) AI 46u Ci t:,

Ito - izfJU Q LsI~tSl~NL, rLLLL;W- CkA( IC vtF-y Liuki 1 - N~Y1 BA (35U 111lttGKANLtr, v.,oULAr, GFAIN TYPt: LALLSLoAilt,1N1,JALLASI: , gu ALLucHLI11LAL ;U NrFIutNv,,C-iAIN SlIflff 3 f1-tNt, MAN~tI hL..cu~iysIALLINL IL uGkAaN LL 'LLERATriiiL~i<AIItA., LAL'.,LL.I1 ft r4JMIAA LLLU~lJ cL14'Nr, [" wUAMI-S~nNL, eLt CLAY, 104 LULJAnU

j.;.,- vu~ A, APtC.t viI ctS SILl

It ..C- i~t-.' L IrLES1Urt, ,rIIL, ?t. fLLSfp WjGULAr, INIIktUNANULAkR(,X~1r11 I~rtI l.LILIi ."U ALILCHLCL CUTLuENT~,p6 K AIN )JALFI vtI.KI fjt;, RAN'GEz AILkUCIJ Y'-IALL1N& JC CLAPSL5,r'IJuLI.AIr- II.LkTinij., urd ,f Lsia i .,ANP. a4 tULLnults
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LITHUGLL&Ic LUC
m-LL1 HLNU4.qL.L. 1%'z, L4tA l&

17J.0- ±aC-0 LIMkSlhep wat, Tlb 12AC~u$.jI y, VV ULAk, INTIERGkANULA$,GkAIN IYPLI L.aLLILLh1rt, 154 ALLUCHLMICAL CCNvSJTUEN1s,bRAIN Slit: VLK~Y FJlt, RAN( 43: tICJCY$TALLIRE FO GRANULE,FU~k hNULtIIUrv, 152 sLAR41j SA'iU, cU ) CULOA11E., CH-ALKY,1lar;.o- 191.5J LALLILuI1Jt., 1rELLUWi5H GHkAri Ij HIlE, 10% ILRLSI7y, PIE,tOPS) )iLi.5 GPAIN lYPE: CALLAlLJIIljt 204 ALLLCHE dICALLLJNSIS4;Lt,Is, GW.AINv aL: vfky F Itc k'ANGk: MICNCCRYSIALLINL10i frhDIuM, FOUR iNUUksAij01, 3ut UULOPMj11, 302 tWU4TI SANL,LHALtYv hL FGSSILP

t U. GRAIhtU -LBANGULAN SANu
1 1J.0- 201.4 AS ASUtrj,

cO0o.0 UC0.O tU SAMPLt,

1?4U.C- c'20.(i LALLiLUII~t, ILLLUwLSH GRAY, tj PURUISjTy, INJEMGOII AULAR,I(Jh PLkrtAblLIIY, GRAIN JYPL: LALCILUTIIE, 3<.2 ALLCCHErICA
1(.JNSIIILtIr, GRAIN ) S I 4EPY FINE::, RANGESCPRYPJUCIYS1ALL1NE 3U ?MtUIUrp hJD AAlE.JNLUAAlON, ZO VLAPT4SANL, 04t *huJSPHAIC SANu, 151 UCLUMITE, CH-ALKY, NO FOSSIL,

A XsT 61" %AILLts

2-10s o- 249Uo AS ABOVE,

ti~eO- 25. CALL1LU1I~t, YLLLUW1Sh GRAY, 1ct UUS),IN4GA~q~~GRAINr JYPE: CALCILLIJE, 40.t ALLUCHEHICAL CONSTTENTSk&MAIN St1i:a FINE, RANGE$ (S YFTUC&YSJALLZNE TU GRANULE, PCCkINQUAIIUN, 40 jc .L A R I SAM4L, 152 UULUMITE, NC FOSSIL,

S4 QTi GRA4EL
zlo(o- ato6 CALCILUTITE, YLLaOWIsn GRAY, Io uo,1y NERRNL~PU1Gj INOL&ATIFN, 4L4 QU4' I) SiD cfL CULLMI~s1TEG ~iAi

2t.2.0- 9-S"9 () SjLJ, YcLLCAsiZ. i~PAY, Ob 6 'CPL)11y, LL I-Lft&ABILIIY, -C~LR£r4LI'MAILr, X54 VLA~ic 44NL, I) LA LLLLTIJL.,1 252 CLAY, ItPfl;)hAILSAINL,, PLASTIC, N.u FIL
eu4j"(- .3JLCu SILT, 'tLL ktb uk~AY Cbt ILUI? 1h LN'~c~,FIIUA SN, 84t L4Rhk~ ,3AkL, ht Phu$rAI'JL S/NLI, 3 5 Y' C~tY,N451 LALLILL 11r p

iU('.I.- otJ, . ANUSILhr, YtLLtiu~1sd C UuSlJrnEGRNLWPr
F j I VL , , c SITE; [ht. * N ~ : vF~b' f INE IC M"EUIL,SU6At UL~, PLLM SPFItfdCI,. rcutKAIE JILJLNATIUNILULLL(',!rL Ltrtt!I, CAL:ILb{1, f.AiUII1E

PrILSPt I P. b .it'i'Uf^ ic 37
JiJ.O- JiAC.3i C.LA, LIt1rl L L k (KAT, CbJ. aL:tsjjIY, LU 91fU1[A6iLITr, +It
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LIHJOLUtjIC LUG
wr"ltUJt * htNURkY LO. IUts> e 2 t9ksjL j6U'

330.0- 3Uv.0 LLAl bRt LL.IH G(AY, PUROGIIY, LLC PEkpEABILITYp P(jOR
InULRAIhCN, Cj4 PHUSPHLtTIC ShNUo PLASTIC,

34'u.0- 3 6U. CLArs GRttISI- kAl, rGxUIljIY, LUlk PtRPLABILiIY, POGR
INLURAIJhs c5t LIMESTUNt 03a PHOSPHATIC SAUs PLASTi,

FUSIlL FRAGMLtis,

3JU.0- 31u.0 LLAY, GN ELESH bKAYs PUOR IhLJ ,PATION 30% LALCILLTITE, 0U4
PHLSPHAII(C SA ii

310,0- 3LBt,O LALCILUTlIE, wtilIE 10% PUCGSi[ly, NIERGRANULAR, GRAIN 1YPEs
LALCILUTI l LRYSIALS 152 ALLJLhELICAL COhS11TUENTS, GRAIN
SIE ERY IFINLt PANGES MIC LLLYSTALLIbE 1C GRA0ULE, POOP
INCLLRAIINs 2:4 LULOMLIEp 05%X tLSPHA1C SANL, FCSSIL

FRAGtENTIS

1-228



WHE008

1-229



Y

:e
s : s a s s s s r

.'_T ..,

r

z
O

i
Z

1, 1 JAy

s"': a a a : y a a

1 -=

c

'"I

M x I

sl 1

x s

S=e ,

_-y I I



SLulk PLCiUt wlMU - LitHL Lu, PRINi)OLI

HENURY CU. 1455 P28E >EC 060C 2 35 18 N 1 33 28 w
IUiAL DEPTH- 200L FT, LLEV.- Zb Fl* 4 SAMPLES- 0- 26U FT.
COMPLtlFC- .szed2 DEP1H kLKED 26 FT.

WtLL NAML-
H-M-120 LRLLLED r Ii15$1rtw t ASSoC, ruu P1Ar; IJLabNER CUKRP NURTH S11t
REMfARKS-
OtSLlbtt BT SLUH HUknS (6-18-b4), SAMPLE uU4LITY (flOR)

HYUKUbLULOGIC UNITS
0. E.0 WATER iAbtLL ACUIFER

20.0 159.0 UPltR mAwlHURN &ONFINING ULE
159*.0 t9.0 SbAIUSf14t ALLIFER
1i9.u 260.0 111 HA*trLpN LutFiNING iUt4

aIKATIbrArkHi FLRU'P4it -

.0- 5.0 UNLIUFLk TIATtu SAND Al-0 CLAY
5.0- 20&.0 IAMIAMJ IFLMATIUN

2(.G- 6u.0 Hr H(iUkN FiRMA1IN *

LITHULUiLC LUG
W-HE010 . HLNURY CL. 1455, R28E, SEC 06tC

.0- 5.0 SAN, LIGH1 l BRUksN 20% PUUSITr, IN1EPGPANLLAR, GRAIN SIZE
cLIUM, - A"bcb FiNt IIt CLAEI:t ANbLttA, SLFA-ANGULAR, MnrL fl
,PItKhIaIr tL,4. Irt £NULR.IJL F i<.;N LttTo JCIC4 cAVY

PIt'khLas

5.0- 1:.0 LiML$lU t LI1rbi bR.UvN lTO ktIY Li1tiI ChNGLg 20C P'OalIr.
VUAJLIA0 aItHEGA4NULAR GCpttl fILrE LALLILLTIlE, KELLIAL

LAjPl it A£LLMLMICAL CC;NallfttId, GAil.tIN S1Et vu!Y Fibf.
FANhct eILMrshbniA LL1r INt Iv htul LL IULRLAfiuN 2t
LUAK 1l asbts1 4u! 0i;L i" ltI I- alA 4t ,

15.0- 20.0) LIM-STuN, Nhflt, 15 P LSITYe INltEP ANULAW, GashI TYtr
L'tLLILV lit ALLLERVICAL CUPi St iILLNTS, GRAIN SIZZ 4r ,

-dNE k tnGtl r!lrCIIYIALLIN 10 4LkY h1Nd, GULL0 ILNUutliCTr,
3J) £LUL. t ht ii ,U (uA LArie tAF' LHALtrr,

2J.0- ah.U 40 SAmPlet

CA.- 30*0 aiLis bGRAY15 ULIvtr Jet T itw t Leb i-rR taBl LIT, Vwk
INULAIILt, 4A UULuPrlt, ut 4 ApLA I CAL.Lif&LL , 1.1

ubAkit bAbr, CALLAREUL, FLArItL, FLUd >APPLt, BE1ThJI.ic
F-UIjtrINA It v1 U uATUtlS

30 J- 4C0 0 aItl1 6L , A V A l LIVt 6r C; Cu t1 r , L. pw P trtA6bL 1ii yLT
iNGULkRAli LNs it DULUMlIep 340/ tL LLUTII:L cis CLAdr l:
-,UAI.1L .A)NLJ LALLAkt(JLUL FLASI1L FLjr SArPLI, dENTHCUNi.
t-ukAMihFttp, LATOMSp

THE MIOCENE COARSE CLAS I ICS. HAWTHORN FORMAT ION AND TAMPA LIMESTONE ARE CONSIDERFD
A PART OF THE HAWTHORN GROUIP IN THiS REPORT
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LiImrLLUa,1L L06,
O-I-tuI91 . tiLI~fY Lu. i4, p retE, SECL &t

4J40- boC CLAY, tGkAYlSdi ULIYEP 084 PCkLSIIY, Lbh FLF'EABiL.ITY, PLL
INLUMAIILt, 2C% wUARIL SAhU, jcf. POSPF'AlIC SAINtJ OENTHCrI1C
HJ'RAM~f1t-Ei~p FOSSIL FPAGfrLNJ),

bt.(r- 74.0 CLAY, (ikAYItI CU1VE, O$t rCkCtiY, LLw PEPMEABitIT, PCCP
14CURATIC%p 35%e 4LARIs SAhLj. U37. PHUS3PHATL SAND,

7z.0- 85.0 CLAYi tRAYIm~ ULIWE, 4BZ PLUkLS1TY, LUw PENPtA8IL1TY, 231
CgJAhdi SANL, eLA LLL6FTHLE, B8HIHUhic FLRAtIS.1FERA,

iUdLODM1lL,(,i~sLY LL LITk-UFIA,rIIGH6LY RU(-kYSlALI2tt0; SANG Uw '
FItNt 10 Fji\tSLbA~t,LeAR

b85'0-- rJ.O Aa Ad3UVt i1IH 1%01 fKL3ItLU '.1i.ANULtS

IOU0.0- 110.0

110.o1- 1a500

Sill, rLLEkAIt %:KAYISM _G~et1 idJ MCULRAIE LIGHIT GRAY, 12%
IPL~LSI1Y, IN1E..~kANULARs PLUR INIOUgATI~L, 452 QUARTZ SANG.r
3tJ% DULUMIlEs ?54 CALCILUIITE, CALLARiLCUS, SBN1HUNIC
FURA$IN1F-EPA, Iu SIL FRA0hENJS,

SANU,s MLUII4Aft GkAY±.)r GkcLN, 127 'UNUiSXI1sI, 1TkAGRANuLAk,
(.,RAIN SiliE' MEuiUr, RAN(2L z VERY FINE IC GRANLLE,

SUO-AM;LLAR, MLGIUM Si'HkR C~IT 11 aeUR llSULk Aia1N, CPULUM$JTE
CENI,~ 3X GLLrMIIIL, HUS1EL,

PAIRIX IuULOMiT& 341 i.a ULLUSLLI

$111, GRAYISH OLIVE, 084 PURLUSIJ1Y INTfRGIRANLLAM, LOW
PERMEABIiT(, POUR INDUQATlUN, Z02 (DULCMiTE. 35% QUARTZ
3MWP CALLA~kULS,

SANDA GRAYISH OLLiVE, 1i2 PCRQGSXIYg IN1fiRGRAMULAR, GRAIN
SLZIJ COARSE, RANGER vEkY FINE TO COARSE, SUB-ANGULAR,

[TCh~i SrI-ItM±CiIir rLJ.Jr iN[1.ifLllrs CLAY rbTUIX, 35X SIlT,
FJSSIL FesA(MdIS ,

bi idiiTt t.LLLLZ,K I-~ftiatNIl

i'rl.0- 1 5Y".. )AIU* L IHIh Livi biRPAI I~ fJ ;IT, JNTEIkGPAtEULAF, LU*r
1'tIV4EA b i L I, C,kAIN ) I&I httLu,) kaPtEt LEHY F[F'L TL
(,-KAULfr, AM 6,LAI(p $UE"'-ttULARn% htUILM SPHLWICI(FY, t'LL
INCUibAIn.;NP .LAY PAIA.1X, LL4-6'1iTt LFhLIT, Syt SiLl. 10 4

duiLLMiIt , hwLSit LA

uJLCIIl , kt. Y L10! JkAVtL Ij rtLLiuRISH GkAY, £4t R1k.S1I
ruLbit, viL(:ULA4, &u1,a~kbLlr~G H1-P tkptiJLI1Y, 5C-4 1 ALLti.

aUb;HLBkAL, bniio axtcs MSi2.kULnaItLA-zNt, i.AN4(~9

I-iLkuCkYJiALL1mc IL rt,<Y rINt, tUdJU INLUPATILN, it
LI 19 L~ I t-., aa~ . LAK1 T s a A U -LAtI Y , [US ~ Fk.A (Mc h S.
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LilrlU(UI L LUG

*-HLOU * ht'uRY LL. 14.c, R2bt, AFL (6LC

17U.0- 163,.0 AS BLVE-,

a-3.0- Ls.U UdLO lUt1 V Ek LIGHI URANue TU PUOERATE YELLhISH dRkOw, 1.PURUaIl(, PULLLs VUGGLAMp PL~a~BLY HIGH PERPEA81LIlJT
5 -04 ALIkktL SLbLUbHRAL, i 5RAiN LE.1 MICROCfSTALLINE,kANGEL LRIFICLt.hYIALL1hE IL ILCkULCTSTALLINk, GGCDINCURAiUN, As, QUARJL SANu, 3Jt L lS10N, FOSSIL

189.0- 19l.0 CLAY, LIGI1 CLIVE1 GHRAY PLRPLuSITy, NUNE 0BSERV6Os PLRINDOUATIC , Ct. LIMESICNE, 14 QUARIA SANUP 2t PPGSPHATICaANDs CALCAetLU PLASIIC, PCuO SAPPLE,

Llt7STUnE ~RJ P MNIS IN jAh bPLt A ,Y btL CViNGS fRUM AiJVL91.70- eU5,u nJ SAPr LE

205.0- 217.0 CLAY# Lib-I CLLIE GRAY, UB6 FPUKLGSlY, IhIERGRANULAR, LCGPEMt:AtILi1lW FOJR INUURA IlN 30 LIMESTUNEo 20t QLARILSAhO CLALCAkLGUS PLO SIC, PJOR SAMPLE, FOSSIL FRAGMENT;,PLANI RArAtS,

L17,C- 22E.0 CLAY, GRtEhlt- GRAY, 10o PLRCSilyI INTERGRANLLAR, LUWPERMEABILJly, PUUR INULkRAi lD, 304 CALCILLiIIE 2G QULA.TSANO, 014 FHLSPHAlIL SANU, CH-ALY, PLASTIC, NO FOSSiL

228t0- 24.0 AS A BVE kWI'H 30Y WELL INDLFArtC DULLMITEP PCSSIRLYA SIRIEbR U CAVINGS. 352 u$4tdGLLAR SAND

242.0- 252.0 CLAY, GREENISH bRAY, 084 PURUSIIY, INTERGRANULAR, LOwPtPMEAbILJI1, P1OL ANUUUAli40, 442 UUAFTZ SANO, 3C2LALL.iLUIIEl, 3 PMCSPHIAIIC SANL, CALCARELS, PLASTIC, NCFUS 1LA

252.O- 260U.0 AS ABlVet,
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-Ut IF FLL4LA wMGk - 1I C.0 FwNIOLI

'"riL1ii

HENORY CU. 1455 kZb SEC 1(IC 46 34 30 h 81 30 30 w
IdJIAL UtFir- 2LC F. tLLEV.- 3G FI. cU SAMPFLIS- 0- 200U(. FT.
CMUhPLLTL- 73. * EFIH wCPEkJ 2(;0 FT.

{IH-tR ttuPHYSICAL LOGS APILLtbLt

tLECIkIL

aELL NAlE-
HE-570 UlkILLEU BY LSGS, rL kRulAkl; 4.5 s1 htll S.t 1 Mi hLRTHf C&URC kLCKtMARKS-
JESCRIBFt by SCUl 1 dKNS tc-?t-b4) SAMPLt suALIiT tb6u0)

HYUCG6EULUtC UNJlS

0.0 ?U.O #AIER IAbLt ALLIFeR
c0. 115.0 UVPtP HAAIHLRhi LUNFLNIr42 1Lui

115.0 2O.0 SANDSlurr t ALIFrR

TIRA11GRiH'iC FRk1MA1Obs -

*U- 1$.0 U01FERLEFl11lEU SAND AND CLAY
13.C- 2u.C TAMIAMI FLRPAliUN
£0.0- c00U.0 HARTHUiN FOQA'IiON *

LIThULLG1C LUG
h-HE011 * HENE4Y CCL. 1955 R28E, SEC 100C

*C- 4.0 SANUs LI1H- bkAY, 254 PRSITYr, INTERGPA4LLAR, GRAIN StiE:
FINE RANGt: VERY FINE i FINE SUB-ANGULAR, MEDIUM
SPHERICTYv LhtCUNSOLIDAIEU 02 LIMUNITE, PLANT REMAINS,

4*0- 13.0 SAND, VERY LIGHT ORANbt, 25 PUROSITYP INTERGANULAn, GRzli
Silk FtNhr, rsK'.tsi vbrY Fitt fu FINE, btLh-ANGtLAs ttJILL

PHEIrk2C lf; thubwhoilJLICAlEi;s 1.1.; FL53Jo,

ia.U- It1.0 SAn&SlunrE, IrLLtkelt YtLL1$Ih ikl u.I l.Ut PUUCS1IY,
InftERbHALL**, bMAIN blits MituIf, *Ar (ct INk TU MEDIL,
sUB-ANiLa, r hoTtLl M PHtI&MLIfIY, fUMI, if. LFATILN, CALLILT I1It

*ATfrI1 StsEY LALCilt Ctitrvi, j.t LALLI lt R anSPAb
L> LI zil L t, r bSStL FRlA tEI: I,

10*(i tu.0 LIMtlutNk we.II, i. PRL5il, rilb Iupt1 bibs rJLcijo
INIEkRGNAPLLp4, tAhAiN ftPtht CAL ilultif, O9t ALL(LHRJr b t
CJhSTITLtNl3, ($4INt 1i/t ttILhkyLrrIALL41 RANAlL:

LIfIbLC ,Y LLi6L Iu 1tiMeLCkIaALL'wr, u0"T iNULtA1IL\ ca,
UJLLPITL :' L >For 1IL LrUaAkl r, :31ANLs F(. blL FRA ,N Sr ,ruSial L luLLs.

THE MIOCENE COARSF CLASJ ICS. HAWTHORN FORMA I ION AND I AMPA LIMESTONE ARE CONSIDERF IA PART OF THE HAWIT('HORN GROUP IN THIS RFPORT
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r+-rii *L hI- LUY LU, BoL,. B2L, aLL 16L,

iO.O- 3U.O SiLl. YkLLLwI~h (RAY, 089 lUWUSITV, Lr11RGRANUL4g, LOW
PtPMtAds~I y, POUR. ItOI.RA1IUN, Z~lL QUARTZ SAND, 25%
UULUMi1t, L... IHuSPHfiIC SANL, 3UC CALCILLTI1h, CALCAI4OUL3,PLASlIC, ILS±iL FkAIMLI41S,

34 kAlI It +.RIS1ALS

30.0- 4u,.0 AS A6UVt,

40.0- 500) SiLl, vVrkl L±Skll GRAY, 00% PCNJ~ih1, 1hTERGRANULAi, PIN
&'JINI VkAGs, LLW PtI'MABILIJY, rCCik LNDLkATILN, 2G21 (.UAflL
SAND, 304, L LLUMiIlE, 0J3 FPtLSIHAjIIC SANCp CALCA.&UCb5,
PLASrlt., [L5AL FPAGMLNIS,

5iJ.O- oU.0 OQLUMIIt,, ttiI10%IU PLku~jly, INIERG.PNLLAH, FIN PEINI
VUGS, 5G-4(dt ALTtkLU, AJKFtLJ&kAL, GkAIrN SIZE.
dM±U'UJ4TSIt5LLIht, RAiit Iz riLIwuUkYSlALL INE 10 V&IkY FlINt,

MUUetAiL 1I-L~ikAKLUN? 3'Jt _LtLLLLIIL, 20% L'LANIZ aANU,
FuSSIL FkAUrL-:,S,

60. 0- to5.0 SILl, YLLLLkAr 0m RAY, 084 L USllIY, INlERGNANULAP, LCw
rrRMEtBILT'r, PLuck IIIUL'Allur1  3:% QUA&Ts SANDg 202
LALLILUlI1t, CJA PHUSPhATIL SANU, LALCAMECuS, PLASTIC,
FOSSIL fU4A(btl I Sp

65.0- 830.0J SAN, VEtRr LIGHT CPAr46E, 20%. PJRUSIJY, INTERGRAriULAR, GRAIN
SILL: CCAFSt, R~ANGLI Mt:(ILt lU) oLRY CCAkSL, )U8-AN-LL$R,
rULNJtu, OLkr QP.1LkiCJIYP Fufl<k itvuuPi±LNGt, LALLiLLTIE
rAlrIX, 'L~ LC4.1v1ATE9 I} I l-t rat 2 Pi.SSiL,

bJ .0-^ 13)GAS AbLVt,

As 4bu4L,

PJI3KLI LkItJpvrn'I) FINLt JL. d[P CUARSE

1JjUj,- l c'C )ANtL.aIU fE, IL LLU'#I5h 6HAY, iC,14 t'uiI~jV9 INi~fkGRANLA., LC.
PL.,rEtdialJty u,4iN iSc'.r FIfiL, PANdzt9 itkhT FINE IC VtEcY

CUJAlbSL, SLn0-I1rmk.LA , MLUALU r t ~1ri Lirs PL.LP INU LRA I ION,
I.ALLIILki nII-oXr cbt L:PLUL.JiAiL, rML l-u, PLANT 4%i.A1r:.

Ic.;.C- Lsd.U AJ PdC'Vk,

1L J4~ kI'L'UL L Ic k,rANLL t)

INIEtb,4ANLLAIp L-;6 VtktI AdILJiTp GFkMI? SZtI FINt, RJAN(.,[:
vck ur~t 1IJ d.LuiII, 5L6-INGLL~kD LGI' 5FF'tkI ITr, P L 0k

I4+LUi:Kt(LINp t.tiLLL~rit~ rIMA.'Xp 30.4 LbLCiLLiI1E, PLANT
k PA A l -'.

J4ib.G- 151.u eS tb 'Vt,
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LLIHULLLIC LOG
r-ht Cil . hcNL~ t utk .hit;, %ciL, .k. IJL:C

151.0- 102 .0 A) Abc~n,

±bi.t 1 - 1r. :IL I, TtiLLosi)H oAY, UatZ f'L'id.)Jjy9 IN~ltRGRAN LLARPI Pi~ArrWjL$,PLL TLURAIIUjN, ALLitUr11 MKATRIX, 352 'LARrz SANt.,>J, CAL LLL I Lt, 3Q4 LJCLUITL, NC. FOSSIL,
.95.U- 1t8, .U UULUNIIL, vtkV Lit,Hr GRAY, Ut PURLS 11Y, INIERGnANULAN, 1.j[PUIhJ Vu(S, '4C-±CUz ALittL, tUNEUHAL, bRAIN SidcMILUCRSILLILAkANGE: $iLKJCMVYSIALLJN& TL VERY FINED ,(LtlliURAT.ut, 1ty. '.LARUi aANL. JeA PfUSUAIIC SAND, F'SS ILF1RAGt9FrqT S

1835.O-- 192,.U CLAY, kfl~ltb lul PORLSzFy, iNIiRGfRANULtp LUW~ PERMEABILlIthP'b4Th INLU~AJiLr, 40A4 UUjLUMII4, L?.4 WLA.1. SAND, CHALK!,I- LSSIL F k~t-cr..bs,
I~b.uI- c toi U.ULMI1t, 4tfY Ll~nI UNkANLE, ± 4 fU'gUSIrY, FIN Pui1Ni VUG,,pA ULL±C, INlhPGI.ANLLA&p LEILURAL, GkAI SkiESMICL~RjYSJIALLLiNI RANGE; MJIWU(&YF SIAL LINL TL VERY FINE, GLt'LINLURI1CN, iLS~iL FkAGnE1.,s, FLSSIL rIb'Ls,
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SbLl Flure Lt W. t - L11 .L ..u P'R TOiuT I
h-Hi.lc

HEhOR CLU. 4 5S28ESec30 2 38 't 0 81 20 '5 
10IAL~~~~~ O$THAPPLESt-6 8 0 81 20 45 kCOTPL OtPj- Fl. kLEV.- ii FT. c9 SAMIPLES- 0- 240. FT.Cut'PLtTtU- . .EJP~r NLPKtU 24- 11.F* EPrir 600U C24o FT.

OTHER bELPH*SICAL LOGS AVA1LAMt -

G'ULui1.5 I

WELL tAmt-

kILLARL -bY ISS1MER b ASLL; rLL RIARY; LN61 CoD'. SVUThREMIARKS-
DELRCIbtU BY SCull BUR.IS ( -j-4) SAPrPLE QUPL1LY tG6u0)
HYNUGLLUGGIC UNITS

0*0 100. SURFICIAL ALItcLk SYsTEM
U*L 40.J WALEFP (AcLE AiLLiFER4 0.u 09,0 LfIrNibb. tttk.

6u.0 iUO. lhItkmEMLEt1 ALUIFER
*OO 15.0 UPPEF HAw HJ1 CUNF1ING ihL150.* 18*0 SANDSTiUt AiLLiFtR

00 4"0.0 MIu hAwlhERN CUNFINNiCG J LUIE
SfRATIGAPhlL FURMAllUNS -

.0- t0.0 UNLDF&EnthilAJhu SAND ANL CLAY
?U.C- 8.o TAMIAMI FLfrrsilEN
85.0- c240 HAkTHOWN FURAIILUN *

LIT1HOLUGIC LOG
-HEtU2 HtflNUkY CU. 1445, k3OE SEL OAS

.0- 10.0 SAOp, MUOERAIk B FON, Z0% POROSITY INTERGRANULAR, GRAIN54E6 fCUInCAPs kANC FINE 1 CARSL, SLb-ANCLLAP, MEOIU'SPHERICITY, LVURerN LID IFi I . L.LIALLTI11fv etl LIhON 1iT ,PLANT strklj,

iJ .0 - 3 ~ 5U S i[JIi , Lz~ A YJ4 b ' a c11 P' j l ls kIr b R AN L L AR , I-p
[U-irT ) IcI A 1 Si L MLIIN, KAtl: 6tst uEP frt e TL C iARk ,S bAIRibf r tuLrL SP diti T P PL M 1 LRAlItN, CALCILLTI)

.: 5 r. SArh L ) JNt, WtKAA aL' dtkL N iL L wrt ie 1 /. ld 0 CJ511Y ,
JII t (,fl tLp ,, FJ1t PUIrNT Ett , ( C{AAN SIL ti M Llsr i FANlEzw tRkY [ NL TIL LI-tn.3 t, J Ley- PIGLL r p MkuIL' S -1NIC I E, LijfINLiUkAi±LN, Ll lUTiL eAIkjLLAx, ML P.ALCELLji[,Cj PL5

LirVE luhE, ix, g y

THE MIOCENE COARSE CLASTICS HAWTHORN FORMAT ION AND TAMPA LIMESTONE ARE CONSIDEREDA PART OF THE HAWTHORN GROUJP IN THIS RFPORT
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LIJI-LLGIC LuG
" tNt> I CL. 45S28ESec30

zo.o- 3u.0 LIMtSTL~t, uHIgE TO GRAram , kijjvN, inl PURUiLSITY,JNJ&RkANULLAk, PIN Puihi GVLS, CAIN flFs: CALCILLIITE,INTNALL SI;, SKELLJAL, 30t ALLULFEhICAL CUNSITLLENIS, -FPjhSliL: MILkLCKYSJALLINC, NAhGL* ICRuLR1SIALLINE TG 6RAILLL-.rCILLRAIl LNULPAI±LJN, LALCALUI[Lk MAIRbp 35% UUARTI SANG,JLA PHL Prh- lic SANi) FLSIL FkAGMNtTS,

ruLF.L ithjI S ~dAhIGLLAP SANL rl E 10 CCUAESE GRAINEEC
0.(0- 35.0 AS kb8Vt,

35.a- 4U.0 LIMESJUNt, VLPY LiGHT GAY FC YLLLUNISF GRAY, 10X PURR)Sily,ITl9RANLLAr, PIN PLINI VUGS, GRAIN PVIE: LDLCILLTItE, ',flALLLCHtliAL LUi~hS11L&NfTS GRAIN SIlL: VERY &IN&, RANGE:tILkCH $JALLtINL J VLAY LOAWSL, MUUERA1E INDURAIICN, 35tOdAti SA~u, 4U SiLl, FOSSIt FAIGhENTS,

USktPA FfAltilhIS

40.- 5u.G SILlS LGI LLE, 084 PURSIy, LOW PtRMABLIrY, POORINUURAICN, 3L4 LALCILUIF, 301 OULOMITE, ICX CLAY, 05%WUAkI! SAr4, CLlCAW&US, PLASTiC ULIIES, DlAIr's,
500- 60.0 AS ABLVE c.I1 Ht Sl T SI JLt PHUSPHOKITEb6OG- lOgO LiMLSTUOt, Y&LLwb5m GRAY, 124 PURUSIJY, IN1ERGPANLLAR, PINPOINT VbS, MCLLJL, GRAIN TYPE. (ALCILLlTE, £r*IRACLASTS,15* ALLuCI-EMILAL CUNSTIfUphjS, GkAlN SIZEi ME1UM, RANGE:CRYPUCkRYSTALLINE IC MEUILr, GJUU INOUPATILN, 20% UCLUIUE,402 QUARTZ SAIL, 014 PHOSPHATIC SANU, FOSSIL MOLDS,
0.0- 75.D AS ABOVE kITH LARGE PELECYPUC FRAGENTS ANO MOLDSHIGHLY RECkYS'TLLIZEU

75.0- 85. QOLAltt, ILLLLISM GNAY, 15X PCROSITrY INTERGRANULAR,MULuIC, St -iLA tLTLcL, tLtJtUJnL, GRAiN SiLEsMLLPICCkJIALLIINL, khN&G : MIL.IFSrALLINE 1(1 ytKJ 1INt, LwINLURAIILN, 3. .LAwkL SAIL, t') CALCILLT'rt 321 PHUS-H ifitaAVELp KLLtAL, ILSiL u FUjSjL HiA(I, I y, VtRI8kAgr_,

[iIGH ii EtklairaLlit IDLIzj- AL$1 Hit'-In~t. IS; .5 Cli. Pt6rLES

b5.C- 45,U AN, VIYt Lirf tr kA? I tlrtU kA GRA, 20Z PuPUSIjY,INl:ttP.ALLApr, GkAIN A it CLart, RANtI 'ttiY FINE I'GRAhULe:, MLUhLLL, hiuttM 'FtktiLCIfIY, PLoP LNLURAI CFL'JLrhlit LFLI II, cUt ULLLmlit, L.? 4'HU5PhI-1C GRAVEL,r'4UlEu, rLLt tL, ~" fr,)S±L l Alt't i~ 4 rkK ITtEh,, Cwl$TjCLAP

SftLL Firs( .r ti AGAlzvklu I, ;hstr.P~CLLACS kr~a~L I,.iLELYFGU.
y5.O- Ik))ou aAhL, L1I l CnA' ii , nil i. ls rlL, P S TY1 It, ithLRANLLAR,bKMIn v )iii.S '"tL.*Lrp eGks vLtR I-iv IL CLMSI, pPLntULr SJhr'nCrt ±Iy, UtLJILJSALAIC L, NcFA, IFuS{SIEL, (JSZiLFkA(-NL1 I p 1.r.( Io tCs
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LLi r1LLLUL LUG~
M-r k .LII t1CrY tL. 45 S28ESec30

2 1 ARA4LGNTIC SHELL &kdGrfhl ANU 1A&NACLES
iou.G- 110.0 )Ahor M uLtkA[i L kAIYHj$ kctNt JLA PGIJcU STY, IN TERLkANULA4ALt6 PtRWMAHILjY, bkxAIN Site. rItE, RANGeI MICKJC~kSJACLLL,lu Pt0I~ ai $L-a tGULAW, hIGH Pt 4RICiD, POMR IN-URAGL rtuH

UO~LLMITL LtP:lI, CLAY MA1KIA, L02 CLAY, ICA UUL6uI IE, FC SJHRACMENI'S,

15 4 1&LL & RAGrEr-1s1 CLAY ANC JLLUSILI TMAIRx

llu.c- 12u.Q $ANL, ULALL GPAY, U64 .JRUSjTy, INTtJUIANL&AR, LUWPtkreAU±L1Y, GkAlN 51L:e FIu3, RANGE: VERY FINE tU FiNE,JUd-ANbDLAM, HAGH SPHEkICjyI, PUuN INULKAION, CLAY MA[RIR,CULunj1E CEMtNF, IU4 CLAY, IC Q ULUMIJE, FLSSIL FRAG1QNJ5,
lo*- 13u.* AS Adtit,

lo,.C- 14t.0 SAND, GktYISH ULiVi GRtr, OF4 PLRSIiY, IIIEGRANULAR, tLrtiM1LEAsic1y, GRAIN )iiL: FiNk, RANGE: VEpY PIht IC COAPSE,SUB-ANGULA, MtUM SPdtkxCIry, POUR INCURATIUN, CLAYMATRIX, UCLUMIl CtnkNI, iUt CLAY, 10q ULCITE, OQPHUSPIAII. SAND , FUSSIL FkAGM&NTS,

24 till GktlULES

I40.- 15U.0 AS ABUVI,

UuLUMlt, YELLOWISH GRAY, 151 PUASjry, nCtUIC, PIN PutINVUGSp PUSSIALY hIGH PcU hiABILIrY, 90--1CU4 AL1ERE, UP-utIkAL,GRAIN 5I1t Ktht FiNt, RANGEz lCkULRYSIALLINE IC FIN, .LCLINCLRAIAUNs JCZ LA LCLUIIIE, 04% UUARIZ 5Ari, 02X PHUSPHAIILSAND, FUSSIL ruLLS,

16u.- 465.0 OJLLMIlif YE.LLuwISH GRAY 0 L16H1 GRAp 15Z POPOSITY,MULLjj~ PIh PUINI wUGS, PUSSIBLY HIGH PERPEAPlLIJY, 9-I;'rpALCt:RE k~ Llrt:04Ll, bRAlti T] t r VERY Vllt,t., klf GE.ML0,U: R y;)IALLINI--I vril, ILLt £NULPA: JCN, s(& CALCILU;1SIL,X04 u6,kk1 a f~ C, Fh Sifi AIL SANG, &L SIL MGLUS, FUSSiLFAGUr~141 sF

ai, 5 .O - 1/:. 0 uG)L?'IjI 
, YLCLL ajf lkATf c.A *'LJU5IT , rUuiL, PIN Pula ivUuGS, Pu3SLV trt i PthItAbL1,I, J-IICz ALJE-ktL, L:UHLI hrl.?URAIN ali t 4L1 v FINE, 1 I. AN. : "IL L JCF U IAL I T C F i r, kL.'!k'4LuWA'i t1% 1CA .tL, likI L, ) t LLAdTI SANL, CI,, FthfiitJ 23ANi, FL it I-kiAt"' N I5 u ; ,ii. M Lu5 , hCF1 I6ACE a

±L 1 r,e.ttrst Lsy9 r Ct. LkCjjY, IklHrC-ANtLLAR, L t}tPh ttit lJY, tUc I tLrA iILir 4,4, UALLiLUI it, 3CtUJLLMITE, lJ4 4io F A a~id), CAL jUS, PLASliC, fiuSiLF '' A( iz, I N SD

.v% t.(- cta.O a ALvt.,
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LihULJdGIL LOb
-HEC1 . Ht . N r 6( . 4 5S28ESec30

2050- 211.0 CALLILUIllEs ± LRY LibTn ,kAYs Je FURUSITYs LCO
PEkMEAB Lill b6RAIN TYPtL CALCILUTIL,1 05% ALLCHEMICAL
cJNSTITULNjIs bRAIN SIfit MAiLRLRYSIALLINEs RANGE:
MICkLCR iRLLIhNE iL VlR FINs, FUOR INLURATICh 257
UULUhM t, 4.4 LALLILUIiTE, 02t PHLSPHAl&i SAtu, 054 QUAR L
SANbs PLASTICLs

L11.0- I .U SILl Gktthih GIAY Ott HORLsTs,, LUk PLtPrLA1LITY, PL!Ox
I.NULUkRAl ui ?. LLLUIlIEs 454 CALCILUTITEs t02 PuiCSFHp .ic
SANL, 1w. LUAl i SANU, LALLCARfjU5 PLASI1Cs FCSSIL
FRAGMEN 1iS,

,tLLUSK FHAGhMtri HIGhLY kEPLACEU WITH ULLOMITE

215.0- 225.0

L25.O- 235.0

LIrLSTUNt, adilb 1 4 VRLSIY NT INF.1k4ANULtA GRAIN IYPE'
dILGENfis LALILLTITts 151 ALLJLHEMICAL ChSI11UENTS, GRAil

SLtt MtUILi, IAhGNbL CRYPIULFY.>iALLINE TO MEDILMs PCOR
I~NLUAliLN, 20, UGLOMITE. 304 .ALCILUIIE, 204 uAR1Z SANUs
LALCAkRUcS5 FOS1]s FOSSIL FR4AMEhlS

CALCILull lt %HiTLEi it L.ORSI1 Y, INIERGANhLAR GRAIN TYFi
810aGNIL, CALCILUTITE, 454 ALLCHEMICAL CONSIllENTSs GRAIV
S1Lt MLE ith kANGEI C TULY.)TALLInE TC FINE, POOR
INDURATIC.h 204 UULUMIILo L01 :LAR1L SANO, FOSSIL FRAGMEYTs,

c5.O- 240 O SILTI bkLENIl- GAY, 06X PCRCSIlr IlNTLkGANLLAR LGw
PLkMEABLJIY> POUR INULRAIION, i0 DULCMITEs 40X
CALCILUTIIE 154 CUARTL SAND, 332 PHUSFFAIC SANC
LALCAREUSs NL FU~SIL,

1-242



WHE012
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DEPTH ACCESSORY HYDROGEOLOGIC
(FT. NOVD) COLU MN MINERALS UNIT

tALCITE
CALrI TE UNDIFF WATER

T T w TABLE
0TT AQUIFER

S T TAMIAMI W
-25 SRN TAMIAMI

-25 - SAND u
SNO a CONFINING BEDS
SAND
SAND .
SAND < LOWER

-50 CLC ITE FORMATION L
S CALCITE

SLC. I ITE - TAMIAMI

I MIOCENE AQUIFER
p P AQUIFER

-75... ... ... .E CRS. CL.
SDOLOMITE

- DOLOM1TE UPPER

- 00 HAWTHORN

SP- D OMI TE r CONFINING
DO- t OITE 0 ZONE

-125
UPPER

S ID / SANDSTONE
BAND u.

-15 0 sN D Q AQUIFER

SAND CLASTIC

-175
SAND H MID-
SAND I HAWTHORN

-- 200 CONFINING
SAND ¢ ZONE
SAND In

t 22 SND i-

-225

-- ~~-



SOLr FLIhUtA YrL - Lil To -G P'RINJLLI

W-Ht013

HENDRY CU. 145$ R29 Su 408Es 26 3a 3i h 83 26 1C 4
T0TAL DEPM- JOt Fi1. cLEV.- 34 FT. 37 SAMFLES- 0- 380 FT.
COrPLkltu- U.ib.t4 DLIn UFILD 30J FT.

OTHtER GiOPHYSICAL LOGS AWA1LtBLL -

LLtCTrIC
bAMMA
LATERLOG
NE L1kUt

hELL NAME-
RIA-5 URILLED BY ALVIN wLtlIR ISFhMU) MUU rOTAY SR29 C CHUPCH RC
REMARKa-
DESCRIBEu HY sCCT btltKS (r-15-d4), SArPLf %UALilY (GCt0)

HYUKCGL'ULOC UNIS

0.0 25.0 WAlER IAUL Ai.UIFER
50 u.400 IAMIANA Lt'0FilNG BELS

40.0 90.0 LJbtk IAPIAMI AQdIFER
2h0. 155.0 UPPER HAwlFURt CCNFNIhb AL'L

155.0 190u.0 SAINOSINt AMUIFER
iC.0 335.0 M iL HAwluhkN CCNkI-NING, intji

335.0 3d.U MIL HaWaILNh AQLIFE

S1kATIGAPHitC FLRrArIU0o -

.0- 1C0* UNLIFFELtbILATE .ANU, CLAY ANLI SHELLS
aU.G- Z5.O TAMIAM1 FLkMAlIUN
25.0- YC.Q MIULENt CLARSE LLASTILS
90.0- 36dL.0 HATHuRh FkHMATION

LILiLlC~CIC Lbt
-Ul * htNLUY L!. 1429, M2vE, iLt c .v-

*-I- i(.* ANOUlIuts (rAliSh ukA4lbt, jbt rLRLSII, .UIEGRANLLAM, PIr
PuIbh) VLLjj LKAIN Silt: rtLlLir, ANbtu rT FINE TIC CLARSF,
Hjb-ANbLLurs fitUiLM &Prt"L"x11, 6CuL INLPATIGN* C6LILullJV
MlAlkerjX -FtAh LALLIIt Lttitq1 't CALLitiLLlt, 1O4 SPsu,

113 PHrIUSP i Al LL ,AN0, NL Fe-b IL,

1 *C- cV.L LIl ht s Ltb Y LIurLGKI CRKArth ik, VJ bbil Yp INJEkukANbt s
016 00161t kLebb thAIN IrTtt CALLALLllib INT ACLASTL, ".-

ALLLuM,.ALAL kLuNlluictvie, \,$AhI SItz wERY fINE, RANiv,&
rLCfibkriT LLLt Ti Gu LG RJoi, PuiLrAIE ILLkAlIU, "t .i LMA 11
SANL, 104 Sra, PH IL SPhtAl C /NUp, NL. U4.5il,

LJ.U* U. SILT, vtPsI LIlt tdAlT FUM a3i1p > 4wLCs CtSERVLu, SIAtArtE ,
0.4 .UAit SAbD, 15L LtaTY, LA iLLJMll IONUh SlAIN,

LALLAnELLL, LASIiL,

tLtLi kit LL)s LhLAIL LcNIA(t1 L- SILT AND LI.$ES10NE h 1t

THE MIOCENE COARSE CLASTICS. HAWTHORN FORMATION AND TAMPA LIMESTONE ARE CONSIDFRFo
A PART OF THE HAWTHORN GROUP IN THIS RFPOR T
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LAIHOLUbaC LO:
-HcU013 . LIIDkY Cu. 144, k24L SeC 2uBB

Jis0 - %U.O AS A8GVE,

40.0- >i;.O SANDs YLLL[WASH bRAY Ib LI(HT G4AIs 252 POROSITY,
INTIEGRAkNLAR, GkAIN SiLtE VERY CUARSEs kANGt FINE TO
GRAhbLEs >LB-ANGULAR, kULNbt, MEDiUM SPHERICITYs POOERATE
lLaURATiLh LALCILUTITL MAIRIX, UOLOM71t CEMENT, 25
GALCLUlllTt 15% OULMITE, FRU5ILUs FOSSIL FRAGMENTSs PLANT
WEPAINS,

50.0- 60.0 NO SAMPLEs

60.0- 7v.U )AND, YELLLWiSH GRAY 1l LIGHT GRAY, 12% PROUSITY,
INIER6RAhLLAH, LUk PERMLAILIIY, GRAIN SIZE: VERY FINE,
RANbE: MICROkRYSTALLIhL 1U GRANULE, SUb-AhGULAR, ROUNDEOs
MEUlut SPoLklClTYs UnCONSLLAtL, 10t CALCILUTITEs 01O
PHOSPHAIIC GRAVEL FROTEU,

10.0- 8U.0 SAND GRAtlSH OLIVE, lIt PLROSL iV INIERGRANLLARs LOW
PCFMEABILLT's GkRAN SLLte FINE, kANGEI MICHUCRYSTALLINE TI
GRANULLE A bLAR SUd-ANGULA, itOiUM SPHERICITY, PCOR
INL UATIGhN CLAY MATkiAs 154 CLAY, NO FOSSIL,

80.0- 9L.0 Ao ABULVt k LARGE MULLU)K FRAG, ibS MICRIIE CLrENTs 10%
QUARTL GkAhULES

Ov.0- 10.0 SANL, LiGNI CLitL GkRAY 15% PGRUSlYs iNhlLRGRANULAR, GRAIN
SLLis vkkY COARSts RANEI MEDlut TU GRANbLt SB-ANGULAks
MtDIUM SPHERILlYs POOR INDURAIlUNs CLAY MATRIX, 35X
UJLUMITk, 34 r3bUSPhATIC GkAVELs FROSTED, FOSSIL FRAGMENTS.

35% MOLLUSK FRAG REeLACED i OJLLMITE

i00.0- 110.0 AS ABOVEf

i1.0- i2.L,. A, AbOVLt mTH 3ut MICRifE CLNcIl

0.0- 13.O SANG VLkY LI~TH GRAY, li PGRjI1Y, INTERGkANULAR, GRAIN
siLbL VtVY nINE s ANGE: MILRCCYSIALLIE TC GRANULES
$Ud-ANbbLAk MEGiUM SPMERICIIY, PGUR 1FODkATION, CALCILUTI1E
MATkIX, CA CLALCILUTIII FFOSTEL, FOSSIL FRAGHENTS,

13u.0- 14l.0 SANCSlGht, wHILT Tu vtRY LIGF6 Gas 1C PKOSITY,
IItRORKAhLLAKS LOW PtKMEAbILIIW, GRAIN SIZEl FINLs RAN$E
VERi FihE IU GRANLLEs :sB-ANGULARk MEDIUM SPHERICITY,
MULEWAl I bukAliLN, CALCILUJLTE MATRIX, LULUMITE CEMENT,
254 LALCILbillt, 15 ULLUIFIEt

±9J.0- 150, SANTUOhts LIGHT GRLthish YELLU £0iO PCRCSITYs
INhTk6IANLLAkR LOW PERMEAbILILYs GRAIN SIZE: FINE, RANGEs
iERY FINE 10 GkANtLt, bid-ANGoLA, MtUIlM SPMERICITY, PCLP
INLUKRAIL, t ALCALUliTL PAT±iA, CLAY FATRiX1 207.
4ALJILU111t, il4 CLAY,
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LITIULUtIL LiJi
04 -Mto * htNL+Y LtL. l5S, R2 q, L t a c 0e!

It0.- .L6U*, LLMLS1U6s, 1Hl , 1LR P1LPilr, PIN PUIN1 VU(G
INJERsAR uLAv, C-AIN lTIwE:t LALCILLIIITE, CRYS1ALis 2C
ALLUCHtrILAL LLjlIILLrdS, GRAIN )Itbs MICPOCRYSTALLLNt,

RACl C$VPUGCf.jIALLNE 10 Fii kp MfOtISA1E IN4ULYATIUN, 45
.UAkIl SANL, iCt UULLrMIIT,

ELECTRIC iLCuS INUICA i LPS/SS CONTACT CCCURS AT 155F1

i6J.Q- 1U,.U AS ABLVLO

11(3.0- 16.O DUILUMIfE, tUUtRAIl UkANGt PINK, 1L PRUSIIY, PIN PLNIS
vLJGS, INIEkbxRhANLAk, SItHLLRAL, GkAIN SIZE:
hlLXUCRYSILLlher KAh(t CR YPJ.JCRYSIALLINL IC
MIlkUCNYIALLIrt, uLU Itu~i. ATIUr4, l5 LALCILUTIE, I0*
SPAR,

id0- 190.u AS AbLYt

14O.Q- 20(3.0 SILl, Nhllkr 10). PURSify, IrdEC-kRANULAR, LOh PERMEAB1LLIV,
MOULRArk INWUkATIUN, 404 4ALCILLJIJE, 302 DULOMITE, 152
LIME STUfdE 052 jUAR j SAN, CALCAREUUS, CHALKY, NU FOSSit,

Z(U.*- 211.0 AS ABUVE,

21O.0- 220.U SIl, VEkV LIGHT GRAY, 10% PtuSIlY, 1NTEPGRANULAR, LOW
PERHLABiLA3Y, POOR INOLRAIUl\, 3UZ 'JAFLl SAiOP 35X
CALCILU11lt, cCJ DuLUFITE, CALLA+EGU, CHALKY, NU FOSSIL,

22O.0- 230.0 AS ABLV,

230.0 240.0 AS A8UVIt,

240*0- 250.0 AS AdUVt WIT Ht SHELL FRA.

c,~t2- 2u0.01 Lrtflu L,~s tLLUbI# GIAtlY, la FLkSlll, Ih l rGH Afuuk, Lt ,.
Pt4Lktb1tllv, I &i1h IYvEt (l 4lCIlilt, 75lt ALLLCrrPJCL
Li'Shli1 Ltz p5,, UkIhjN Sit I t ILt.uLiYzIALLiI, &.ANkGE d

Ce<PIULYalAr4LLi iuNL I t3RAtLiL s 'UJLu INO4LR l Niar, 35* lrnc I
S41.* L>Yf LLLLIF* )c_1 rIrLSf'4rl1kC ikt L's

eti.)"- eIJ.L 7; Ar, LAlu r! 7TLLL.1Srl L.NAY, Gkiwf Slc: VERY LUAPt, 4ikt:I
" uIt;h I J (KAhkLLt 3Ltb-Ai.ULtR PikI:uP. 5P tk CC, t)L YLhhi

1JUCFMI IL , L JLLUt 11 Lt: Mc 1, ALILILLIt ICPSAJFtX 151
iLLi;Mll, :JX CAI LflI , , 1 PHL3YdrAIIC SAND,

47).C- 11t.D LIthLSlUirt !LLLLPIa1 ,kAY, 43t 3 i. tjl, II Y i't4,NANLAr , i
Vull'.! vL(S, CFA±"t IrPti LPLCILu I1"it, 4!2 ALLLCI-tMICAL
NSlAJLtr43, Gk. .t LL: rICXJCRYSIALLIhE. RANuL:

C klILt'j1ttILtr TbI GOrANtiLt tULE5AIt INLRliIN, 4 fl
aAVL, _c~~c, L1,L~nIIl0 PH CSrH411G 5AhG,
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L I1HuLUGIL LUe
&-H6013 * rUIY C. . I145$, %%t9, :zL rChL

6ZbO.0- Z(9U.U 51LT 1ELLwISHr GRAl 10 PLRUaITI, INTEPGRPANULAR POOR
i4GLfATiJ, C04 UAIL ztL c5A CALCALUIllE, 02t PHOSFHAIL.
SANDs

LO0.0- 30u.0 CLAY. LIGL- uLLiVs, Ot'X .UktJlSiIY ItiERLRAhULA, LCh
PkRMEABI L1Y, POUR INUL AIIhN> 45% uaAIL SANO, C3%
FMUSFHAlC Atbb PLASIIC

3U0.G- 310.0 AS AbCVt ilH wrHISPHATIC GRAVEL

31u-0- 42u'. LAY Liv-i ULLIo GdU PCN(Slfr LUw PtkktEAILl(Y, PFUi
itLHGAILONs 2GA GLARIli Ab It LILSIb51ONE, L PHOSPHAIB.

SAN, PLoS 1ic,

3JsJ- j33u.0 AS ABCut inti tC 14USPriAIIC GRAlULES

.0- 3'e.0 LIMtTUtL VLXt LIGHI GAT IL L1041 ULIvE, 10X PGRCSIIY,
AIitERlGRANLLAR, MLLUIt., TRAIN ITPE: CALCILllITE, BiOGENIC,
4AX ALLULthEMILAL COUNSTTLENT, G$AIN SIZES MDIOtU , FANGE
MiLkULRY1TALLINL TU uRANULL rJUERATE I1NLkATICN, 25% CLAY*
Lt0 LULARTi SANUp, Ot PH1US-HAIl. SAbtu 1-OSSIL FFAGMEh1S,

ELECTRIL LEGS INLILAlt 6ULUS$LIILMS UJTACT CCCURS AT 33M Ut

a40.0- 3td', LIMESILNt, #HIIL, IZL PLikSulir, INTERfiGPANULA, MDLOIC, GkAi"
TYPEs CALCILUl1lE, 8IUGENIL, 7,4 ALLCHLMICAL CGNS1ITuElll S,
bRAIN SitL LtW LUAkRSt, WANGtt MICRUCRYSTALLINE 1C GrCANLFr
MdLLRAIE INULRAtliUN 15t CLAkit SAND, C8Z PHLSPIATIC SA4C,
IUSSL Fr ACMENIaS

36J.0- 370. AS AdOvr,

3170.- 380.0 AS AbUVLs
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THE MIOCENE COARSECLASTICS= HAWTHORN FORMATION AND TAMPA LIMESTONE ARE CONSIDEREDA PART OF THE HAWTHORN GROUP IN THIS REPORT.
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MLLUll.s %;irp-IiN IVets l.itl I LSP ALLILLIAl LP b 1LGEN!Ct 121

ALLUCtlrtliL.AL LL~hsii-ILLNISO GmAih Sltt: Mi%'.'RLCok ALL Io4ts
KAnt;c; MiL k-1ri iALLI.Nc IL r';rL' s L:. jNLLkATiLNP
t.KLLILL [i c ",AIk;Xs siLL,.:YiIL L..rLiI, i'4nRY CALCI it CchLr"I,
tJ2 ULLLl iIcr 6jjo wk.AKIi ;AiNLP hLLLvZKSP FCAZ IL MGLCSs

P itA (3). J LL-J.)L LN jAMNLr

4!., l- i4rv Lir'LJIc~vC, YLt- T L LkrlI .t, Lt: 13 U R 4 Y 1 1- i19LwRs i'. tLJkLSITYI

iivltwLhAN LLAfK MLLL;14, LLN racn:'tAdiLilTs k1, A i N IY t:
rnT ll;La Li LL1Li.iTcs 4 ALLJLnc AL 646 11 LLNT, y C:kAlr

siLCS PL lilK Lk. JLLL1rgc, !tAIvLL" inIc.KJkKIJIALLitvc II.
L.tY1'ILtirY31rLL.irvr., LLLU iNLLkAl ,L.NP CKL,1LO IIE MAiRix,
S. .. L-:IAL It ktr.E.nKr 4AICirc LttsLkiA :C4 Lt.Lj'liirs
t"ULL. I s, tL.: i 7Lr 1l. rLi.A 11.4. t s FLa:,IL ;LLLS

: .J- c ."'.+ L1LMIILS Vi-KI Lo-r-T - o AbCk TL kGTl l ixL1% i3g FCRCSIIY,
i il>{LKA14LLi.n, LLL+iLs AL1CnILLY cLNLLR;,L, GkaIN l4E t

'LKY tlNLI Rr'i lL: vLPKY rliNt TJ I.LkLk-. ISIALL INE, MCCERi"TL
LUrAi!LrM1, ;,4LL. LL1Iic iAIKIXP LrLL jifII4 CEmENT, .°

L ALf. LLL+ I l l t, L.Gri yriAK I i : +I L) , 1JA t"1LA,

L -AI) L i1.rl LivLp iL; r{;KL ) IItP iNltE CkArLLAFs LLvi
hGfir:[F iLIIT, rLLK ituuKA'fiLNs CLLuMilt CEtlLN T, CALCiLLTiTE

r ATKiX.* .Low Y 'AIM1,x, il. i.LArs I ) 1 LAL LILLIiIT s 072 wvAKTL
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Lir"L j1U its phi] Ij ilcnT LILHf UK Aitbcs 142 eLPLSiIY0
iNItKLKAhLLAKy P'L'LulL.s ukt.IN IYF't. LkT1lAL3s C.ALCILLTiIr,
SKLLL IALP 101 NLL; .,rts'il:.AL I LN. TIILcN'izs {skilN SI4 t3
MIknLLKY. irLL1NE, AAN LC: I .IL.kLiC11 '1 IAL L1NL I C C A k S E C.w u
iivLg.KATi,.No LALLiL,.fiIL ej.IRIA# LLLuMlic CtMENTs 301
U 'Lu llle, 04. Lrr;TL SA!vL, f":LLLL oK .o rL;SiL MLL03s

Lit #L- -'La U SA,"I ant, TLLLU IJY UkAI, i )r PLirtii ll'ts IIvTEhGIiANCsL4rts
CKAJN Mh -Uit.Nis W(fc!,Nk.;C : VLKf I LNk TL LLAKSts SLO-AN( .4 LA i,

?---L Ii.n ;,PnLKiL 11, MLLtmAIt Ii,4L)U AT 1CAs LALClLuTiTt MATtliX,
u LL"11L tiv.iNTy i !" LyaLLiliItr .71 L. L: LLt L1Ls ©LI i'51LA,

0LLLi3K3s

:0:."t JM! LL.) AI lt yLou#ANu sr: AS AbLYC.

A-251



LIIMLLLi:iL
A-LCLid

Ibt).I.- ' 4f

LLt Cu. 1 1.), kCCt, JLL ;y1~3

uLLLMIIL.F v t K Y Lit:i1 14km C-L 1C Y t L L aI.h GIiAYi LC4 iLKLS1llp

iivItjLKAilLLAK, l1-yC;4 ALIL11 tL", tL.t"LbkAL, GKAiKj EI rtkY

f=ihc, r( AhvL 4 vtkY t- LNt IL h LLIt.JC I TALLaNt! GC-0 INLL1kAT1L1!
0kiLLMIIt LCi.mhIA LAL6iLw111 "tATr 1 3 LALCiLJTITt! 1 7
'UAkli )ANLs r LLLLz' K.,

SAhL.Jlu0LA ILLL'LiKi r CPA.4 i41 NLKuJllI, lr ILk KANLLA8.4
i3KA1[t :s1LLi LUi ,F:! 0A,",GL: YtKf I- AAL T L l.LARSc! SL. -Arl%.LULAti!

r~Eu I SYhtRIIL iI I L'L" intLi A 1L+N, LLlL0t.llc LcME NT,
L.ALC.1Ll Iilt .1,1 kik x, i5 uLLLr11r,, i54 Lc LCILL.T11E, C,! r^1CC!

rte AdGvt,

Ls1'.LS'IL.*,wL hrl1lt 1 , VCf f LIGF-Y of Ar.GE, lsA NGkC.)II ,
1,. 1cKC;Ki- L Lkni GP.AIN i Irt: LAL~1LL:Titt, LKYSTALS, 61CGtNIC,
4J1 ALLLLhthiLAL C.Lh. iII-ti-.i ! l-hAlri . .1LtF YSTALLIht,
rAMt: IILIku;,nYJIALLA.NL TU IlLwiuhp GLUL" 1hvLk,;TILNP

iAL4ILU11117 IMAiK1X, LLLLPII L L PENT, L i( LLLLtIltp i -ix

.LiA; T4 zAINL, ;" .LLL: Kj! IL:iLA,

SaniS'it tr Lltrl s,,ivt, ILA tLKL.I1Y, lirTtKl:KANLLAk* UltAiN

lcc : I14 cLlLMo 4KAt,, :L" vtKY f the IL LiiAkSL! SL.F-Ah %;LLAks
IVLLI%?N rtiLhlLi 1, L';.tiu LNLuVm iL.Np vLLL.r'rIIE LCIK.Ehl!
6ALLiLoiiiL flplklA, SeiiKKI Lt-LC Ilt L.LeLlfl, 2LX, OLLEtIlL, iCv ,L iLUIiTca 1uA .rAKp Jli. J h6i kt-,Al LL SAhLp

r[,LLLSf S,

Sxrr,'L IuFSL, L. t:rI L'LiiIL IL LKAYi.in i.Li t! :C1. FLrLSITYt
lirIt.nLri r.ANLLkr: C+AIN SltL * MtU.4t, KANL:L I vtkY rINL lu
L.,jk<Sti uLt-AlhCL;LAK.F I"CL1LP :.N7Lr1L1Tfp PLLK ihDLkATiCh!

LuLL.iliIL LtML t,7o 0 LwiLL[ i1L I All J.A, LLA I I4AIkIA! lJcf LLit Y!

vc%. f 16j6, I LAL4.1LLT L I L! rriuS"Pi7A 114 SANijp M LLL, K
bKYLg.LA,

.> AMrA. t iS k ill .XILKL L. t- Lii .tS1 J.L 1LLL.Lr=1 1Lp1 LA1lahL) rl

A.) AOLVt. Iir -L..."r vLrcl Lrt. u i<rLSrHLr,. 1t ukA1 i

.k;sL; 7 rL! Yc1.,i.^tar L>n.Ys L'S+r1, :1,,1LkbcArLLAiK, LLM
fLKhcAniLiIY, be01N 1cC P- LLI V,,s Rc: bt YLr.Y F I N L Tu

)LL-ii LLLFPk J I ' JiLi. Yr i.e llil i! t LLK LKAl iLh,
4LAI rl IKIX, Lk I- I L L I i I L r.rTof ixa jLLLP11L CO EAI! CLAIt

.,Jae iiLLLt'I I k i .AL' Lti111 , L+14 rhC--"rhAllL SANL;,P

P1i; ' liRl

LrJLLP 1-1 LJ, Lcir! . hI LrANL-t.P &. ic- 7 f ;.u. r111! Ir.iLKLKAhLL AKy

:,-J- 7'.4 ui.TLIN LL+, LL:nt KeL, tkA i . SILL= vLi'Y tiNk, kAr:GLt 1E I- Y
rihL i J M.LCriLth"x LLIr Lv lrvu r !INLukAI l0,, LCLCMITC' CLIILKT,

LALk.iLui Lit ;Alriyka c: X LALL.ILa11TE! L!7 CLAKT1 )ANL., LIX

P;iLz, m i.IL, ]N1 L, 1 L:S 1L rL.Li. .1 PLLLLo :,t,5!

L'y;.3si~- e0:; "

tu..C,- 2L. rai

Yar0- :rl "v

Gi "Lr- .;4W .i.

jii I 1 Lr- GL.. ;
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LLTHLLL-IC LUG
W-LLCII .

4t0,0- z7:;*L

L r t LL" Ih .0 KLOC1 .)LL lyCr!

L~LL,'"irtl YLkT L.,Lhi LkA;tut-Tip GKAN Sh 6kAN(;E, 15R PCKLSLTY,
t;v l tKGKa-hLLAAs MULuiCf rL:.Z inLY h iL:r-i ktRMEA6li-lTY, )-4G;&

ALIEkLiP ELML0%.cL, k41ti ,i..E: Vi=KY F nE, KAhGEs ytKY Flrc
Tu PIUK utkY T,.LL.hc, [,%Lu 1hLuKrIlLtif LuLLmiiC CEMLhIP
, +ALL ILL I I FL O'Al kiA, oD 7, Lot.LCiLl I Tr, FLSSIL PLLD~ (' OLLLS6 )P

3IJ.V- 97U.J 4,, A'6Liftf

ztsw;*C- 14v:.1, A5 $ 4L.YL L .t SANi, IL1,,)

U LLM I f b'L Lll;,( a ANut 0,,AI h LkA6bt, t PC LS! To
ihit.x(,,:ai iL:,n1 L 1,., ALIL:,LLp ELhEukAL, KAIN SIZEr

'rC+tr 1"I,'.t, kc- M - L: vtk1 rl,+t lu r1L4[u YSIALL IN t, C- L.LU
U, AI it. r, LLL."iTt :.CI^Lhi, taL ILUI IL rATk1X, _]i

i. &..- L:t.Ity ,._l - <-.ACTS 3 fthu, rLJJIL I~LLuS, f'LLLUSKS,

u,.j LL~MI i c, L,,:i I L Vt, .i z rC jS11 Yy I K T t k C k A 114 L L A r s -) ')-5 ",
G i L K L" LLr~ -LfmLf :ani- iS aILC= VtkY kilt, kANUEt 4Ei<Y Flrt
1 h 1 7 TaLL hL, I L.:R iALt lkAI ILE4 LLLLr ilt CEI, Eh Ip

ti tLl.iL: ItI " fKiA, t:L Y rPf4--ih, L K Ct;LC1LUlllc, 034 LLAYf

l+i i'-tLl i Nk 1 It. W, ii, LAr! f[ SAi\u,

Y 1 3. ti 'f t " U

4 4%j u- .1

rSI:o alwrLt i-) A = ixi rc4L Lf VE IwL Li THUS. (C:AV1hG.)r)

4t.. r Adlity

YC .G'- Io hi 4CLV L hifrl 4LO'; Y CuAr, t Vr4LS. i34)

I0 L) 0- 4'7 :. _1 'jba(" VLC> Al C J!:; SAM AS 47i"

'0! . Li 4( l it-, LL - Z) 1 L I A i.Lrtl LLIM[ IL UKAfjbm ULl. Ly 14 PCkL: lTY,
i+1LK&.;K tNLLAKj LLB rLKe,.ALIL.iI() i'LGK IhLLRAl"1LN, IiLLCi*IIL

CLeL , .ALI.LL+.IiTr t"AI,.iAf LLaY t AIKIA, Gcl CLAY, t 4
4Lt.1Ll;11IL, 1L 4 r-1 Nt Iil. 5i4 y STARK TELTF,

i:'J. - {."L .iuLL."iILr 4iK1 LiChI wkAlwtt, FukuSiIY.9 1> IE.kGRASUL.%E p
, ijLLi1., :C- ltA AL ICKLUP tLhi;ukALf t KAln SILt9 YCkY f 1sVt!

kAN L~L s VCto I r 104 L l is n11,ruLr YSTaLLINL;p CLw U lhLu A C ICN,
GuLLMIIL LLM.;NIy CALtirlLuTllc i1AT ix, Btl. CALCiLuT.fr, G

t'oL. romA I1,r Jrht:, f-u.- 'jiL r4LLUS)

7la"c]- at5 .: A.S ArUV L0
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ST TtiLCIA sAU - LITHc ACL PRLiCuT

LLL CO. T'tS Kibt SLL 1CC PS Lb 41 N t1 46 Cc a
[IAL bPTHr- - ib. . LLtV.- j3 i. [5 SAfFLLS- 0-- 31t, FT.

L. Lh'Lt tC- ci.s.C.1Y uEiTh XCFKL) C 10 FT.

hNtLL NvA1 c-
3URttLA LF G6tJiLCY ±i4C!IcLCKLu LLt& OY JLtSTIN ruUGES

K~t"AKKS-
IURKLD er MIKe KNtiFPic-C±- LQ AL.cC..lC,

INICkdAL ihLn u-41 iJ r-Llr a 14i4.

rIYUFim..U-LL..iGL UNITS

i J-bu.U StU aLCrit.i ML M6Lir6-K S1Lr,
,,o0- aC.C 'nAILsk IAiLt A4Lfc'c

ai.L- '.' loArIArl CuNIr-hlr. Cu I LS

.J "- t o J L-~oi EK I r aA i AW lucr

.U- c3. TJiATrLt~Lr TIA SAhu CLY ACii SHLLLS
i7G.- a3 TAAntrA FiL i' oewAfhL
ci. C- :.i t1., rIAhTh jKh FUrATzCg *

LA 4dLLL3iU LU
w'-LtCeOC. L't LL. 1'tcS, ki, JcL 1:C

.C- c.Q a~Nu LIil l bhht' 3c4 PUKLSl1r, INTeKCRAhLLAR, GRAIN SILE:
'ri,4 r, rAh(,t VLKY Flt TL CJAkSE, AL-AhGtLLA, +Elr

SP~i-LKllT, 6LCCNSCLIDArICU, &4 CLAY,

".2 v .A AdLLp

y05- iir SA,4L LitH1 bkuwr', 134 PUkLCITY, 1IER(RkALLAR,, GkAI3N Si~ti
rL~iUM, KArrbL VERY Firt IL CLARSE, SUd-ANCULAR, reluf,

$rrE-riLATT, PCLJ .UKDLKAT±LbN, CLAY PMATkiX, GAt CLAYD

j.r.- 1c.* *,'SNO vulkr Ls.rT GsAt, ioX PiCkaSIT IhTEkGRANLLAkg GRAIN
Sit: McULt'1, %ANGL3 vtnY FINE TL L.UjAS, SLE-ANULAkI,

ILL±U" SPhtk.LUIT , rULk iNLURkAI±LN, CALCILLITE nAikiX, CLAN
riAlkix, ;ih CLAY, 44 CALCSLL(IIIE

12.t- I..i AS nACLVL

15.0- t. VLKY Liu-t liCAY, IbA PUKO'SITY, lNTLRRANLLARP GKAI
SiitI rnrt, kANGES VJkr ruNEtJ ME)UlUM, $1.-ANGULAR, rEtLL
SPhckC±1 PLLU 1NuATI~rCN, CALCILUTIlk fATRIX, CLAY
tr'AMlAj OLA .AL%.iLLTItLD -2A CLAT1, AILLLSkS,

THE MIOCENE COARSE CLASTICS, HAWTHORN FORMATION AND TAMPA LIMESTONE ARE CONSIDERED
A PART OF THE HAWTHORN GROUP IN THIS REPORT.

1-255



Li1nGLt GiL: LUv 
L y,

W LL i i; 0 Lts u" 1yt3s k tEj, Si L 1JC4

10.5- i 7.U LL IHO GKAi LS INl a A+ Lc,)S LALCAKLOt S SANO (hL SNtLL )

.17.U- e-L.0 LlhLST61*-s VEnY i.ILH) bKAmbEJ 1tix t'LrtC1TYs INTERGkANuLAFs
GRAlh TYFE; 'ALCiLUTlTLp LKYSTALSs IGX ALLCCIEIIICAL

iwsn TIILLN1Ss GRAIN $I1t: r lKuCKYaTALLlhts kANG =

t'MlCk. JLkTSTALLiht lU vcKY Flhts MUULRAIE lNDLRAllLhs
CALCiLUlilt moTki)(v SPtKKY LALLiTC LeMENTs 1C% CLAIP FiJ SIL
MuLLSt

lG.L- c1"0 LLMLSTW,1\cs WcN! LIGN1 UKAN(ks i44 rLkLSIl7s livTERukANLLAKA

MJLDiLs GkA N IYPL9 CALCILLIITEs [.kYSTA1.Ss 20% ALLGCNEMICAL
Lt7nSTiTuthiSs GRAIN Silt: f lCr<JCKYSTALLiAts RAhtjt;

16 iLXi.K141ALLINt Tu CGARSts MuutkAic 1?+ULkATILhs CALCiLU11Tt
*Aiklxs SFAKKY CALCITE LtrONIs H SSIL PCLLSI MICLLLSKSs

G..U- zC,* J AS A6UVts

3a. U- 3 ,eCi SANLs wthY L1G11T CkAh6EP 3tx r URLiSITYs lh7EkGRALLAKS GRAIN

S14ES McLILMs haNL-t; VLKV FihE TL CUAkSts SLE-ANbL.LA1ts
11cuIUti Sr1,EkAi.lTTs e L u k IbLUlsAIiOhs LALL1LLIITE rATRlks CLAY

10ATKLAY l:4 i.ALLILUTLTts CG7. LL AYs ML;LLLSKSs

7"C- 4 .L AS AdUVts

4J*L- 4i:.L 4S AcLVLs

7(..+ jANLS vckI LICh T LKAN Gky it9 VWXLS iIVs IhILkL-kAM14LAris CKAIN

SiAts Mti;lL"ts KANGcs VtAY FIN't 1C CQAKScs ,Lb-ANGULARs

ML.Lium =ntKl4 TYs P AUK iNLUhA11LNp LAOLILL1l1E MAIRixs LLAY
MAIkIXP SC4 LRLi 100 lit:* 44X LLAIrs MULLLSMSo

AS AcC v Lr

::. U- C.v.U Lt Mt bTUALo Vz: kY L16HI URANC ts LCA PJK6SIIYs 1hIcRGkANULA s
bKAIN TYFt; LALCiLL11IL, cluLtNILs t':4 P.LLLChcM:iCAL

LUirS 11 k C' 61:,s LiiAJN Slit; t iLKLhY TALLiNts KANGi;
MiLKijLhYSiA4Llt"t lu Li:AKiLS FjiK 1hUL.K4TICNo L A L C I L L I I I E

MAiNIx, k, LAY 1 h'Ie IA OLLbF.ITt ". trEhIs ILI CLAD, 2u1
itjLLhlTts hLLL;.SKS, b-f IH ,1C t-LkAnirxlFtkAs

:"t;- bl.v L a"Ys bliGllSr ULaVt3 irbl. rLiii:SllYs fl :lEK(;kAh .Ldi1s LCw '
h'CKMLAcILIIYI r'jUk !Ni.l kATluhs LALLILU111E MATkiAp CLAY

VAI l)ks 9LA hLLiLLI.L i Ls l:$ SAf,.Lx {.1X Friu l t,.AI IC
SAN6P tY 1rlrLNl:, vLkAPlnircKAP z -iLi.A::Ss FLANhTLNIC
ri,.4, lMit-lr[kAf

tv.L- o:,.U LLAYs ( KA11Sr+ uL.LVLP le-4 PLkCa1 l Ys iNTLKGKANLLA s LLw
FLKP rAdiLilYs rLuF iNLu1<AI1Ghs .WL%.iLUTLTL MAINIAP CLAY

ralKi s SGX LAL4iL :lilts acX JUAKT1 SAnus tQLLLSrSs
:=h1a11:1r1(: ruKAl ahlrr Ps PLAht~T;DNl( FUKA?-1h1FERAs

irc.L AS AbLVts
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LiTHLLLGiL Lji(

W-LtQ2GC. Ltt CU. 146Ss rk2tts StC 15CL

440103- i4eJ biLL-SILIP YELLZiM1Sh GKAIIP-IZX PUkCSITYI 1NTtkGRANLLARP LCw
rch! 'tAti iLiTIs Pu'uK INr LKATILNP jLumlTE LEMENTP CLAY MATRIXt

LALL iLuIIIt h'ATkIX-, 3uA CAL CILvT1Tts 3CA CLAM, btNIHON1C
r KAMlhtrtkAr MCLLUSKSs SH4A K TtE ltts

G,- AYs LIto HI uLivt CkAIs CE4 rLKi SIITP JMTEeboKANULAks Luw
PUKMtA 1LilY, eLLIK ihLLkAliChr LLAY MATRiXP

'1 't" - iJ'.:"V

u.C- 1Lz.tj

1u.39C- tuba J

L.Mt, TGNLS wriTLO 13A PJkLS IYr lNTcRuPANLL:.KP MLLUIC GiKAIN
TreLl CALL1LL1i1cs )KCLLIALS biUGE61(P t0X ALLI.:HEMICAL

LJhSfiltthI5j t;kA1N SLcL: i"cGI+JIMp KANt;t: +aiLRLCRYSTALL!Nc TL
LuAik ti 1 iL LKAt c iNLLRAIiLt-s CALL ILt,1!1L I"A1PIns SFARR.Y
.ALtii1L lL cNTy 1044 WUAKi[ SAN01 MULLtSKS) DiN1HGMIC

t'uR A! INIFt kAs

Lih'LSIONE, Pohtilt, 1[A Pt.,guSITY, lNTEkt2KjiNLLAk, GRAIN TYKE:
LALLILV i if t, c5;. ALLL;t,=oILAL ,.h all iLthTSs (KAIN SIZE:

MILiku"LKYSiALLShcs KANGtk P ICKj'PYSTALLiNL 10 VERY FINE:s PLiCQ
ijN LKAli36p -. 0,LC1LLIl t MATRiXs lQ4 LQRIL SANDs

LMLSJLthcJ wniit, Ito vwKLSITY, iNTLRGkAhLLAk.* uRAlh TYpt:
;..,LL ILU 1 10 1 tip 4U.4 AkLL%.hr-Ml%.AL

M.ILK6CXTaIALL iNts 1'At LV r ICAOKYSIALLINE Tl rEKY FINE,
MJLLKPiL 1hLL.KAIiLfvl LALi.iLUTtft MAlklXp 4:4 iLAklc SAKU1

Lb.C- i1E.u a 4bLVt,

11J.G- fi L L L dt0O Nr-Iit Tu irtKY Li61-T LKANtj1:s I5X PLkCSITYf
I Itki;,XAN(,LAKp PULL lNt;LkAT1Lrrs LHLCiLL74TE MATKIXP 30k

wjAi[ Fc SAN,;, ML;LL.L)KS*

jAhL) Iuikp nrITE, liA FLKUJITY, iN1LKC, AhLLAKP ukAlh. S1iE:
LUIUr to krnL=cI vLwY Fitt 1L C.6;%K ', ts 5Lh-ANtLLAiKs hliC- H

Sr'H Lk1Li11p MLLtaATE: it 0 FKaT1Ljos I CALC1LLIIIE M A I R 1 A ?.4
L L 1LUTiTts rLSSiL MCtLuSs hL.LLLSKc )p

iLll.ie- A.L o SANt;SIJNcs onlTt, iU4 r''CKL's1TT, iNTtkGkANLLAkt MLLCICY GnQIN
sicct MtUiLM# KANi c3 vtKY FINN 1L CLlAR.ts SLb-AN6LLAks n1CH

Prit !1Ci1Ys UULG 1NGtjkAIILNs CALi:ILLf11E NATRlxp SPARkr
. ALLiTc CLr:CrMILs LG,4 CPLCILL:TLftt i04 S+-Ai p FLSSiL MLLU.),
M6LLLSKZ

1 7.1F- 1X .;10 :+5 AdLVLs

1[6.:10- 144.0 :>AN: TUNts vckY Livrfl LKANUts ILZ ?bkLSITYt INTERGRANULAks
(,KAiN Sect: Pt61Lr's kANGt: vEKY FINE TL CCAkScp SL8-ANCULAKp

ttiijm Srt;tKICITYs GLLC INOLrkAlIDNP CALLILO ITk MAIR1Xs
LvLLMITc LtMthTs 154 L.ALLiLLfii"t ii4 i.L.LLPITEs tit

PHLSPhtAtii. SANOP FLSSIL MLLDSs PU-LLWSK tt
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LIirh..tLUA~ LLJ(a
a-L LCiGL. LLE L.L. i4LS, PK Oi LC A.5)C

isc.O- ±%L.Q )AALSITr~t, YL&LLwISb C1KjY 16 r FkC.sI I, InIkfL-RAhLLAR,
GKAIN SlitIl Mtu1L HAMJ-E:s VL~f FINE IC CCARSL, $LB-AN~L.Af,
Hiuh Sf'LIZIcY, P~OLk iNLL1xATiuN, CALLILUTE ftA1&ik, CLAYMAltkl., ieh LALLILUIITLr, i14 k.LAY, OiA thUStA1IC SAND,
Ni L I.ns,

i.'t~r- i't..u

14a.L- £5L.J

SAf4Ui1if t; YCLLUpiaj G3kAY hi: Vcr l L1uHi LkANGE, flt
FuhLSiTu, irdLckGkArdL~p, LhAt4 SIZez rECILP*, kANCifl Vtfltind Iu CL AKSci S~b-ANLuLAg, nHt,,-i SIrItR1LITY, GLCC
i1OLgAJILt, ; AI1Lu~III MAIKIA, SPAkkl CALCI~t CEMEN'T, 2ztLALL ILUJIlL, 44S PH uSPh-ATIL, :;Aiup r:hStL POLLS, PLLL)IKs,

.iANCt'vuhc, VLIkY LIL-hT Lk ALt, 46A. tif LS Ilv, INTtkbRA:LLA&,
LKAINt Si&t: I'ti Lti ikAIGL3 VERY I-led 1L CCAkiL Es)L-ANLLLAkp
n~it SrHtn!iIy, ItLLLMAtE INLUpAIIU,, LALLILLJIIE MATk±x,

c..4 CvALC4LLh1&t, tLSyIL trLLLbJ t'uLLU)?(Sp

$ANL, LIluhl LCLI't, fl. "'ZkSITr, IhTE'CFAP±LLA$, G-RAIN SliL
AtluP, XkN~icz VCKY Flet IL CGAN.,J aUc-AtNuLLAk, rltr-

AP-bn±CsIY, LNLUNSLuAICJ, C±4. CALCiLLIAsU, 014 CLAY,

tnSAlt Sis Mr~il1j, NANuti VEKY £IN& TC CCAikSL, SU8-AM6ULAri,
at-U- SItr LkL±Ij Ib LUL ±r12u.41±uNo 6.ALCLLiiTfr rATi~x, cCGtC.ALL.LLTLTt, Gi1z PrGCSPHAILC SANu, FLI S]L rLLUS, MLLLUSK5,

S"G .0 c4l.O NOd .bAPr'LL,

eGi.Lt- ± .,G

SAt\L, Li1t-l CLI~t. k~RAY, 3(r% r.PLAzsiY, II~EK~kAhULkA., GRA±LN
S~tt1 (SLUI~it? KANLis vLKY f~dA't iL CuAkSE, SLIt-AN~uLAik, HICt,
Si Hti~cii1y, rL k. INDLPSA.L.n, CALLILw'I1E MATRIX, CLAY

P AIkI±A; VIA 1..LiLLiIEj vtZ LbEl, NJ i-LxSSL,

S +f u) 'akAYAr1 L L±IVL, PJ; I ?LPL,,iIY, £Kt-IZRANLLAR, GAAIN~
3iicI tiCL1Lt 1 kAl(-t. VtkV t-ir~ IL CjkSL , :,Ld-ANduLA?, rlt-r

.)PtnI~Ltu, ?Cuki~ Nu-.kA IiCN, CA-LC iLLI1L (vAlIxsA CLAYP1AIe'.±~, u Z LAttALI IIL, aa L CLAVJ LJ32 rk-LS01rATIC $ANUL,

Zic G.c.) S N9Iy bI.ANI5r LLZVtj 114 rL&L. iTV, ±N1L@KRANLLAR, GRAIF\
MtLi: LLALr-, n AN tZ Y't&T fried IL CCjAI..a, sLihANI.%uLAk, iGdar'ri lk±l.iT) rLLK 1hLLikPAuNp ,.ALLILUTI1I PAlfrt, CLAYMAI1ni), C44z CALLL11L, C. Z tLI 031 IPCSrhATIc $AI~& C

rrt. 4hAdI iC GKAVLL, MU LLLwar~sj

PcM~tA3LIII, rU , ±ntLA4ii4r, LALLILUTIIE PAIpKiA, CLAY
hAIkix, 4C~CALILU1iT, 2C/~ .AKTt SANt, C5.t PH-CSFHAI11C
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Li IriLLIiCIC L.J(.,
w-LEC24C.

23u.c1- tsz.u

2_ .0- 24c U

Lct CL. T4t kit t 4EC 15CC

LIMtSTuNtp omll i:, IiiX PukuSlIY, 1NTERGRANLLAk GiZAIN TYPE:
LALLiLI+ TiT-Es C(A ALLLChu!'1LAL CL"Nr liTLkNIS GRAIN SIZE:

Mi6kLCnYJTALLilvcs rOLR IKL)LkA[lLNo CALCILLTITt MATRlx CLAY
MATkiXs iw-,X CLAY, Gut QUARTZ SANL, u3X PnGSF'EATIL SANG,

LiPtSTUtrc kHLTts iCt Puk;,SiTY INTEKbFAhULAR, GRAIN TIDE:
LALLiLU]ilt, CCL ALLLLriLMlGAL 4C.NSlllLcNTS, (,RAIN SIiE:

PlLKLLkYS1kLi4NLs eLCR 1NLLkATiCNS CALLILL1ilL rATk1Xy 3t
.uAKTi.

LIMLS TONts Mhllt i4t PukLS1TY IN]-kbKAhLLAk GRAIN TYPE:
LuLCiLL I11 k tlL(,tirlk., tQ7 , ALLwLriLNILAL CCNST1TUtNT.) GRA16
Slt{: MlLkLLKY:,IALLihts hAhlC: hiCku'Lk1STALL1hE IC CUARi rp

rji:K iNLkKpIILNp LALL! LLTITE MATkIAl I54 wLARTZ SANty 021
F iLSrhAT iC SAr Ls ML LLU5 tSs

t4e_' .L - G4o* O AS i4dLVcs

,LAYs YLLLLWISt, U AYy u4 . FLkuj!IY lNItkGkAhLLARy LC:oi
Pr-KOLAbiLi'TY, F'Uuk IND'%.kAT1LN LLAY MATRIX# CALCILUTiT

19,AFk4Ay 3LA CALCiLufiTL, 4e.Pyu.)PHATiL SANU GSTRACU"OSs
bthlHLNiC FuKAtINIrtkAi

LA. toEa7LJ\c, vLKI LILr7T LkAhLp ,.x PuRLSITYs IhTtk(jKANuLAii
{;KAiN TYPL: t1LGLrvii. LALLILLTilt 50X ALL CHEPIUAL

L jNSTATLsti.Tas unAIN Slit: FIAEP I:ANOt: h1LRLCKYSTALLin1E TC
MLLil4M# OLLEkATt 1Ni;i.kAl lii', 6ALCILLTiIC r-ATRIxs IX

F-HLSerHAIIL SANLP euJSiL PLLGS t'LLLLSK1 , OLNIHLNiC
hukAMINiFtiI A CLRAL,

LlhtSTLNL iS A CGwUii4A uF I"LoLLLSKS - GILL rLkJSITY

Liht:)1LNt, Vc.F! LIGHT u*iAhGt, iuZ tLkZW-SiTY IhTtAGKANULAk,
UKAIN Ttl E: 6ALCiLL11Ti s blCGENILs u5.L ALLLLt-i plCAL

i:u tiSTi fucivT , CKAIN )iLts P"lLKuLKYTALLiNc, RANGE:
MiCKOCKYSTALLINE TC VLkY tINLY MULLLkATE iNCuRATI]N,

4ALLlLLi'iiTE MAFKX., J1,4 MrL:S -lAIIC SANLP h!LLLUSKS, FOSSIL
tljLUSs

iPtJlLNLY Li (HT GL1VEY Jbl FudUS1lYs lNTtkGkANuLAk vKA1N

TYFL: i.ALClLLTiTt bICGLNIC, J5k ALLLLFEMICAL CuNSTITu-ENTS
u:[A.it4 Slit: miLKLCKYSTALLINE, RAALts mli-kCLKYSTALL1hE Tt

VEhY Fi6t, Mi LLkATc iSLukAli64p CALLIL4Tllt P".ATKIxr CLAY
MATk.ixy l.l< CLAYj Jil. wL.AklL SANLS Tu.)S L PLuLG3, ".LLLU5NS,

LlLMt,)T6Nc, YLLLLmlam GKAlY GkAlr TYPk: CALCILL TITE,
biC(3cNICs CkAiN SiLt: MICK.L.LKYA ALLI. E kAmC-E:
r^I(:kLCKISTALLINt TL VEkr Fihc, tOLtkAlk it4LLRAT1Ch
CALCILUIOL rATKIX, wLAY I~Alkix, i5X LLAY, i2X %LAW% 1ANC,
L i PH :SPhp'Fit, SAP DY

Lyj.C- Gyi.
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DEPTH
(FT. NGVD)

0

-25

-50

-75

-100

-125

-150

-175

-200

-225

-250

-275

-Rnn

ACCESSORYCOLUMNI MINERALS

_T T -

--- T-
r- c -

7 r- I

-I I I I

P P I
T T I

T" IPI

--,- -T-p

- -p

III
-I I
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SUL~n rLO~iiLLA uhu - LiLti. _laG P.UN1LLI

N- 027C
LaE Lc. T4ta Elt SEC 6dB et 19 CC N 81 31 ~7 N

TTAL &ri~m- -46b-c FT. cLtf.- cc Ft. iO SArPLCS- 0- 38L Fl.
CLhrLtTerL- &4#0a.2d) LENI 4. i4.t 3c4 FT.

ulnt 6t PHL.a)CAL LG(a AVAiIACL. -

WELL NARt-

LAfKKCRA # trl.LL<IU2,I j-ULbL LNILLCkoQLKLAU LF L&ULUC-t

LcCkIbLt1 At.J CLJt LY b Mirt. rrArP (4-t2),$ h+ LL yLAL11 tACEtLLLCNT),
X-RAY GIIFkaCL0CrF ArALr i; , hL~bLkALL ov L±vtF5ITY iwF SuJ.h FLCkIJA.

nYUL rLUL (iC Lii IS

tO Lu. tIL IIArLt r4Ljj-Lk
C, idL~ TAMIImi LuFiN114v tcD

ci s- yy.U LLtk I1ilP~r Pw;iFk
C -r.o .L UP ci' hAAir(Kd LurLFireiMS cIt
zia.C-4'it.J S'vi$ILIN L a(.ircr

ciLtG.wJ.7 .'. MinAWqr.k CLhihiN1N ZLNc
aj3L.-3zcu r1U-nrtAtti N A'.a..±hEK

X-nAY OtrrF ACUbkAM ~tKES lj L(LtcLlt IniltgALSi

17 t-.- EicL - 4O.3t iF 4S %.AC;C = *cvt

CALL ILt/LLLL"ITt .RAT iC a.53i CALL...seA - CL.LCsLcc
b2 FI-- zCC - 4.c, ir AS LA5 .A&Ji3

.ALLTL/TuUtEtIII iLAT1L 1.4r CAL:- 5t.u% - LLL 4c.CZ
i1C tH.- t.t.r2 - idiat, IF MS CMCCi : 4aj a t4

:LAY ArALYSII 42 MICki.JN F xACI;IC - FRiN(IrAL LLf"P rU 1 IS
fmuh mh'TCI'LLLiIc wilr fliNuK (t5Z1 KALLINIE ANNu ±LLIIL. A

wLKY rIiAo htSc uF iSSIdLE CLaNJP1ILONIlL IS fRES6N1.
e C Fl.- L4UC - tat4, 1 AS CtCuo i4-e*

;LAf ANAHLYJIS <y Pi±LkU FHAiCiCN - 1KINCI&AL Cut'ENEN1 1$
PWZNrIMKILLLiiL kilt MINORk Ict) KALLINITEw ANU iLLIIE.

STkAliG*APh±C FLr'4ATWIt -

.G- a3.O ur'LiFFLXtI TIATEL &ANU Abb LLf
a.(dt S%.wC 1AtiAMI FLRirAILrh

yisO- 3&v dATCkr [uNrdM1irC *

THE MIOCENE COARSE CLASTPCS, HAWTHORN FORMATION AND TAMPA LIMESTONE ARE CONSIDERED
A PART OF THE HAWTHORN GROUP IN THtS REPORT.
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LiIdL.LLCiC LUG
w- ;i47L. LLt Li. i4tS, K?%t, jL-L bats

.G- i.LT SAhLf ML' L ,iAiL bKOwN, c54 FLF.JJiTY, INItkGRAhLLAk, GRAIN
SiiL: MLwALM., KANGct VLKY FIhE 1L MEUILMP SUE-AhC-LLAR,

M"CiLh S>PhLHlCiTY, LMLA.NSLLlLAI:L, 01Z CLAY, ht FL$SILs

I66- c. SAhLt mLOLkATt boCooh, 4%,4 PL AuS L i Yy INTEKbVAhULAi, (RAIN
ants mtLiLt7, kAt GL; 1 tkY FINc TL CUAFSE, SL6-ANGULAR,
MLLiLri .ehkki iTY, LhCLNSULiLATtu, Ott t.ALCiLUTiTIi GiX
l.i.AYs hL iLSSiL,

i.5- .7 SANUp uAKr, orrLwN Tu t A k K GRAYS Lt rURLS171) 1h7tkGkA tLLAki
%KAiN 31LE: MLuiLOP kANUL, VLkY tlNE IC CCLhk3E, SLd-AhGLLAP,

ANGuLAkP f EUI .r, SPOHtKlLi (Y, LrvLLNrOLIGATtu, hL FOSSIL,

j .1- . SARL, 6Kr-thISri L k A Y IL uAkk YcL. LLkizrh Lx AN t; t;, 12 FLKCa11Y,
ij'+TLK,-,KAt uLAK, LLw Fckt'tAcli.IiY, GRAIN Sl1L: ML010's kANti-E

VcirY Fink iu LuAK. t, SLo-ANbLLAk p AN, i LAit, MEDIUM
iPriLKIC I I p LM.0KSuLiuATt0p VuIILtU, 047. CLAY, 14A

LALLiLUTIIE, hu i LSSIL,

4.G- y.i SAhL, GKATISh YLLLu1 TL. Lil"HT JLiYE, iiZ PL1-L FITY,
iN'(tKGKANuLAK, LL w PtkMi At ILiTY, GkAIN SILL: VEUILMI RJANGE:

wtKY fINL fir LUARSt, aLd-Atk 7ULAko MLG1Lh SFHLPiCI i Y, POUk

19r ,Li(A1iL:r,, '.LAY hAIKIAt L,4LLiL,.0 I7E MAlkix, tLTTLEL,
JlntAktL, CJ. CLAYS 6!1X CALL iLuTtTE, NC FLSSIL,

c.;} rAtup YLLLL*iSH LkAY TL LI(2mT OKAY, 14k PCoLSIIvp
!,NILKGkANLLAKP GKA1N Slits r ti l Lhs RANCt l VLxY FlNi TJ

LjAkSE, :)Lb-AhGLLAkj 1ILL iLM S-elLkiLllY, Lh'.LNSLLIGAIEUo [e
CLAYS Lc LALLiLLTiTt, hL FL5SILs

r

I.u 1ANLL , YLLLC ISh uKAY TO whilEp IbA, POKL3iTY, INTEkGkAhi.LAK,
i;KAiN SLLLI MtIDILM, KA1, VEKY i iNt TL CCASt, Si.°-AnGLLILRs
MtbiLF 3r;TLkIL1T1, uhi.LNSLLiLAItUp 1'AX Li4Li:iLU7ITc, f;3it
t"LmVY MiNtlKAL3 "ILILLLzrCZp

INILkMIAtb )hLLL ii5t:),yriL'vt :.AC\,.ELATA

Llt"t.0UIN Lo t, AYISh C.Kat.Gc, ILA kta L_'-.iIY, Ir IiKCPcAN LLAkp
MwLGIC!. LLk tLJ~PLAbILIIYs ukk °c TYrt: LALC1LLT11Ep CRYSTALS,
S {LtTALj lv4 ALLLi;h;tMILAL CLN4111LtN7 tfwAlh Site=

riLmLLkYjTALLihts KArvGt+ r"lL.ru:tiYSiALlitrt 1 MtuI0,s 00k
iNULPATiuJNs LALCiLUTITc PATKiA! LLLuMiTE LtMtNT,
1:+TLKCtL,,LL, .a LLLurIIL, it.L wLAkTG SAI C, P'LLLLSKS, FLS SiL
NJLL.J,

14NltKbcLLL L NiTru .iaK11 auhu

6. U- S.u SArL:)ILtvt, CnAY1 .ti ir A Cet ;tb rii"'u51Ttii ihlrlcGKAhLIbn,
bAAIN SI4LI r+ELo IL"r, KAi(IL: VEKY Fit+t IL CLAkSt, SL a-AN %7WLAkp
KjuNWEj, Ptu1LM i'htK1r;lTts eLur ttUikpTiChj CA:.CILLTITE
r^ATiKIAP LLtY MATk.lk, ,;; LALLiLLIITLP Gcx LLAY, MLLLU.) S,

t3z;6UMt LESS aAiLV TuilAk S L ZTir=
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LITHCLLuiC LUG
i4- 0[7Ca LtL CL. 140Ss k27c, SEC 8f 8

y"G- iu,Q LI'PtST-LNcs 7kAY14H CKAAut: 114 PLRGSITYs INTERGRAhLLARsMLALCit.s CRAih TYNEt UALCIL1,11fts CkYS1ALzv SKtLETALs
ALLL(LhL M1CAL CLN.01.1LtN fS, GkAIN SAES iMICRLCR Y TALLiNE,kANL-t I MICkJLPOSTALLiht TL MtbLhs PMOLEWE 1hCwkA1 IQhjCALLiLulIlr r ATkixs O :L.fllt Cct"LNT, 1CX Gi LLMITEP 404

OUAPli )ANEP PLLLL,)AS* tL.KiL inLLUSs

LJ"G- 1L .s A3 AOOi is

ij ii.4 jAN6s YcLLLmISrh ukxY TL cnAY1 M LkANGEp lig rukG,)ITYs1,41tkGKANL LAns GikAiN Silt: Ptu.LMP kAN6LI vLkY FIN= TL;
UGAKScs )Lc-ANLLLAKp MaGILM e-ithIL11 Ys V L.k INui oAll('I #,AouILUJITt PAfK.x, +,LAY MATkixs 3C'A %.ALC1LLiI7ts v24 CLAYPMJLLLSK z)s

iJ"4- ic"u )41\LSIurrts hIIE TL 4 t K f LICh I L*ANGt, i4y PLt C ) 11YsIhTtk(;t(A, LLI:xs , uLli r

+c.4/- 1 0 SAN'U; IGNLP rtKY L.cit+i ukAiNLC Tw YtLLuwlSh vnAlp 134P:1tts:z 1TYs JhfLxL--ANLLAiLi Gk+mirv SAitI (MfQ104P kANGE1 Vckfr.ht TL LLAK.7t, SLo-Ahi;uLAks kjLNLLbv PLDIlM SPOLRICITY,PJCk 1N6L.kyT4Cf1, 1."ALCItUfiiE rMAlnikr LLAY MATRIxi 3CA;
CALuILUTIlts Cc4 LLAY, f-ALCAkLduSs NjLLLSKSs FOSSILtKAGMEN I ::s

L44LLi4SuLiLATtL Mi%.KiTIL %ii SANL IN IN1tkVAL

I .C - lo.i' SANuSTUNCP VLeY LAHT LKAN(;L'p i44 ?jk05ITY, IN TEPtixANULAks
LLN FtKrtAt1L1fY, GKAIN Slit= MtLiUhP PANCO Vtky FINE ILLt AK ks ) Lt-kNu LAKP lil.{shLtlis 1ti1l iM SFHtFICiTY, Mi.LcRATE:

1,N6Lk4i1Lh, LALCiLUTlic MAikixs sG4 LtLCILLTA: TE, CA .CAKELL.),+1 LLtLSKas FL aSIL FKAC h.LIN S,

le04J- Liou Aj AbCvko

i .Q- it.0 SANUs NHilts at-A PuRLSITY, 1hT=rbkAJNuLAk* 4okAIN Silt=mtc lLM,, kAl\i ti vtkY FINE TL CJAKSts jLe-AI CLLARp OL:NUtCp
McLiu, SF tRlLiTYs rGLk 1NLLkATiLNj LALLILLTITt PATklkr 454LAL,ILUIO Ls ChALKYt M1:LLUZKSs FLSS ;L FRA-PLNTS,

io.(,- 4(;"0 aj AdGYE,

cG.O- Ceti )AN6SI JNkp WhITt TL vEAI LIVrT GkANpt' p ibX eLkESI fY,
ANltk(skANuLAkp UKAIN Siict "ti,1LMA KANLEI VEkl FINE TOCJHk -o SL6-ANot.LAk, Mtu1LV SPHLkiLIIYj FL k INULRAIIbNp

CALGILL 1.0t M.AikiAs eOA LmLCAL vTj7LP GALCAkEGUSt CHkLKY1
I"uLLus!(S, FLa51l FHAb ticN1:,+

14.j AS AbLVts

Zk.G- 4:,"t1 NJ -ArPLLP
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LIihLLAIC LUG,

,- CIA, LAL CL. 14 s Q~7L, 5C bcar

c1.C- o9*u LIrLSiUrtt W1K Llwhl UkAr\LL 13 hHI1, it%4 ArNSITY,
1fIMQRkAL LAk'( GkaiN iT' LY ALC ILL11T L, Lk Ys1hL~, GRAIN

AlLcl MIlkCL(YAALLJIcte fANCEI MIUC&Ck IALLINE TC MYW
hiNt, (LCC INjL~kAl±QN, CA&LILUTIT MAfTRIXP SPA&kY CALCITE
COtl O&~ 31 LAM1 SANb, MLLL~flI(5 rUISL FfsA(,P'NTS,

ci.i- 4O.( As ABHvt,

15.0- 10*0U SANi4IJNE, WLI%1 LBi1 LKArdL 1u wtlIe, £t. FLkC irr,
i~ltdKANLLAk'r WIAN SILLI t iaaLI:, tANCLZ IVERY FINE ip

CUANSE, SLE-MtNLLLAn., MtilLtI PAiLkI1TY, CE$ATt IN&URAIICN,
CALLILL1±lt MAIki~j 31t CALGiLUlI1t, CtAL1~S, rLLLLS5
FUSSIL iKAL-rWhh,

s!6 M5.i NI) SA$PLt,

A*,- AA.. UuLLLMLL CxlftAt± URAN\, TL LARK YLLLUISH BkC~odN 144
rLJ$LSITr, IIIEk~khLLAXs rLLLb.., IhTE$kLe'(rALLINt, 50-'w04
ALILKtUD tLI1CKALI I6KAIN S ict VLKY tINt, KANbEI
Vi±OL5KVI)LLIN iT AKJ'Y tINES MUu INCfATILN uLLAl±L
LLcLrI, 03 LLAxTZ SANU rLLLUSN3, i-iSSIL FkAGMNhs FOIL

rLuS p

LA1BCI rLILLLNc K'LLILSK I.t&LPTLL BY J.frLk tU 35FT.

at.2- Su. Lit.)L±Lg L±!rsl GkAY h5 QiY LIOMIT UPAN0-t 1(4 POLKSITY1
.utLkUkANLLti, rLLUIC, (1%AIN Mt!~ CAlLLiLitk QMYSTALS,

iKALL1ALp Cit ALLGCL~rPSCAL. C~lt.0ct10, hiAIN A~ID~
rILL YD1LLINL, kAN~;t i CkW.I&ISTALLIQt TO LCARSE GCC
IeNiLtRAiiub, CMLtiLuIIT. ftlkiA, LULWtl±L WErNT, 3OX
LkLCPOiL C!4 %LAkA. .SAh., MLLLSKS, FL:SIL t'WLOS,

3, - -t 4.G LtrLAIur~r, Ak Librf KANtc0 £'s4 rLRLSIT'r, iN1LkRANLLAKp
MULEI±Lo PLZS1tJL hlizI f'KrL:bIL±TY, GkAIN1' lFE' OfkY&IALS,
tALL±LL'TsIL, SISLLLIALj 0 4 ALLJLHLMILAL CLOTTUENJS, 6.RHIN

hitt: MiALLCIYJTs-LLkrht, K~ti:I iMI&rO~x'WjLLirNE TZ Mtusives
66 .LNCLfts.1ILP~. Se-AskY LALCILz LtrCNI LALILL 1flL MAJRIX,

ULC! 1TL CLMLNT, !04 uLLfraTt, WX .unkl .ANL, PM'LLLShS,
ruiiL MULLS,

LUSi CiAt.g1 Q&.LQL lb. rNWH thkM.ANiL L.rL PAUC.

sho- nJi LifrLr~c, VLIY Liuhi LFSAr!CI mWd ruKUSII', iJ~ILhGKANiJLAR,
Mosi..IP VAINT~ lTrLZ uALCILLTIt ISLL1AL, ICA. ALLCCMLrICL
tuN~lluLLNlSi GkAIN Ilt: $I1CNwd<YSTALLur'L KAGL:

iWLiL~rtSTtLLlwL H., Iitu±Lrp ruATL d'&ktliC', CALCILUIIIL
MAMLAJ 0144 6LmL ~AANWLP ALrIP rLLLLl~S, SL MLLL2I,

hPLASIL rrsLM U IS,

44.C- 40,j LiIUSUNts 4tiY LliHT1 LKANG! TS. CkA~iSr LkANL-t 15.1
PuQThSiTI, I1tLKCMANULARJ MLLCILJ tPRAIN IVFL: LLLiksj
LKYSIALA, LLu ItL.LkAlnlr%, CALL.iLL1±1tE rA IX, SrAkRY
LALlIlT C&Ithl, tLLLLJNTL LErrNI, 1L44 D&CfrITL, 05X LLAk1
3ANLD MLLLLSKZ, FLS.)IL MLLS,
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LLIHLLO,!C LJG
w- u27%. LLE CL. TjcS, ki-7c, StL o66

vt'kY h-1 G1- FEkh.EeLAC, ITC AT 46t -LARLt- (30-P) POLES

40 *C- wt.5 i;LLC Ifti LAkK YtLLuk"t' bki kN, 1CA PLR[ SiIYI
inTtRC>rYSTaLLihtj ,"tuiJi(:, 1+L3GuLAk* 5U-;()Z ALTERcU, LtJmLuKALtuRAIN 3ttr.: WEXY riytj KAhi:t: 1,i(.PL ;KYSlALi:lhr TC vEPY FlhtjGJL:Ir INULRATiL6p LCLLiMiTE LL&tNT, SPARFY CaLCITc Ci'thT, 10r ah, ,uLLGJK , rLSSiL rfLLLS,

47.5- SL. .,; L1McSTU'l cj ( KAYldh dACAN TL Vtr l Ll H T CRANGE, idi, pu C,,)1TYjirTrklkph4Lu , MLLGiLj PLS 1bLY Marl PEkFLAniLITY, CRAihfr 'LS nICCtgIV., SKcLLIALj CkY. rALSj TC ALLE; hEmICALLUNSlliLL'NlS.0 lMAih 5i1t: r:ELiUMt KAtvGtt P!LkLCnY5TALLIKt TC(,JAiijto k;LLLo 1M14 RAti LNP SFA{ KY CAL LI IE LLPE hTj J1 iaKli4af.L, LLLL3KS, aE'rlNuf ll. ruFA iN kFcKxj FL 5iL '10 L0 o
4ALL1Tt LKY,)IAL.) LINlhti ELS.jiL f"LLLS

' "9%'" 5i.: L1Ml s1Ljj t, GmAYISH bR wh TL. VttY LIGHT LRANL-E, ib4 PGRCSITY,l TEKCkkt Li A p r, LGILj GKAIN iYPL: dll:GE hIC, CRYSTALS,SKeLtTAlj 404 ALLC6HtAiLAL G.a"STITLLtlS, (kA1h Slits
'ili.nLGkVSTALL ;kt, KANOt: f"lL L;t.mY. TALLiAL TL CCARSE, DELL14 LLnArLNt ' FAKKY LA LL iiL CLMt:NIp 00LCil11t Lc hNT,LALL ILufLTt t"NrKIXj INTtKttiLLip 3.1 i)LLOh11Ej MOLLLSK SoLukALs FES It ML LuSo

51.;- :4.u L1lMESTL-r t, VEKY LlCt-T LkANLE, 2X rbki. ITYj Ih1tRGRANULAK,
MLSLLiI., LRaiN lYrLs ci4iEtr1L, ;;aLCILLliTEt CkYSIALSs CALLU(Lt-tmiLAL (LbNV I A' ]Qt-silzi GkAiN Si2E: f l ROCRYSTALLIht,

K NLaL l ?''!LkLrCt<YSlALL1Nt Tu 4tkt Fitrk, CLuw INULRATILN,CALLILUT1Tt PA]K1Xj SFAkkY CAL;.1Tt Ctr±tNlp CcX rLARTZ SAhUj:szNlrtLhiL FLKAMiNlFtftAp h .LLLs+tS, rLs SIL 1^OLLS,

LiMtSTuNtj 6KAY1 Jhi 0 K U * N 11, Li,,mI VLl L 17kAY, I S Z PGRLi3I I Y,1NTCKbKANLLAkj M: LLlL, PuLSiELY HIGH VtMhkA8ltlrY, GKALLl Yrt s 0130-tiriCP LKYSTALSJ CALLILLI' Tti jb4 ALLCCFEMJCAL
hST11Lcf.13j GRA16 SlIL: PILKU6"'kYS1ALLIht, kANGE:

MiLxLI.KYS1ALLiNL iu iiARSt, CLjU iNUUAATICN, LALCiLLTITt:
mAlkiAp 'FARKY LALCIft L' MENly D LOMITk CrNNT 35t

uwL. Nll cj FLSiL MLL iSj P LLLSr Sj

5"U- G.+ jLL M11cj kkAYISt7 dxLwNj "A KRGSiT't, Ih4kGRANLLAk,
MJLLIL, DC-IiOA AL Tcltcuj LLhc-LKALP GRAD! 51Ic s ytRT FIVE,KANU=s vtrtY I-INE I M1LKLLVYSTALLINEt LwLC" INDL:RATlLfitUdLLMITt Ctm'hl, SFAhhY C,4LCiTt L;LMENTj CALCILL:TITt MATKIXrI,'jh SrAkj iO4 ,ALLILLTITL, {ML.LLISK;,j FC5S1L f CLUS,

'-RLSM WATCM MLLLLSrCd

t" - 5r.0 LiMtLSTUtftj vtkY LiGhf JXAf*GEt It-Z FuKLillY, lhTEktkANULAk,bKAin l YNt i ;-ALLiLL I ITt, uiCut:'VIC, SKELETAL, 2CA
4LLU,.,HLriLfiL CCNh IiJUErTSj GRAiN S14E: MICRUCRYSTALLINEY

KAhbrs ,^11GKl LK.Y lALLtrvt T;, VLKY FINE, GLUE 1NGL;RATICIv,i;ALLILUTATt mAlrlk, MuLLSKS, dRrLJ!.UA,

I-265



LLTmLLL;-.IC LUG
r L. Ltt tL. 1441-St K27tt Sty:

:l"L- 7L.+-i Li LLrITLt LiGhT uRAY TL: titi Y LiGL-iT LRANGtt !A% PCR[SlTrt
INTLRi kkhLLAep ML-L: iCt 54-SCA ALILLRtL, EUFiUkALt GRAIN SIZE:

itKY FiNtt KANGi: VLkY FINE TJ MICKJCR)STALLlNEt GCGO
nLLkATluh, L4LLSPiITc L L M E h I t LA LCIL.UT17L fm AIkiXs LAXCALLlLUIII Lt lwLLLSKS, FuSSiL MULUSp

So.G- cc.u Ll tSTUNE, ILKY Li LHT LKANCt.9 iikAlN ilia: biCGkNlCt
CALL.iLUliTtt LKYAALSt 4JX ALLi0iti-MICAL CCNSTITULNTSt GR iNSILt: 1 ifcLi:AtYSTALLIKGt kAiGt: VlCkiLkISTALLINE TL COAF:SE,
ui#LL iKLLKAllCNt LALt:iLLTilt MAlKIXt LLLL PITL CtrENTP SaARRYCALL IIc LtetN it 2 A: LULU01Ict ML;LLU, KSt FLSSIL h!L''LOSs

uJLE;hI I E INTLk0CUiJt6

L4 U- s.v AS t-GLVL 14iTr Simu J.64}

b:. Li- t4.U AS ABLLVE1

c4.t- a..L uuLLj).LI Lt (-KAIiStl UftAhtr, I:X NLKL ITYt 1AIekbkANULAkt
MiLLILLt 'C-YOX ALTEkrL1t LLtitURALt GRAIN 5iltt vEkY FINttKAhCL: VEk7 tlNE Tu r16KWL YSTALLINL# CLOL; 1NLL:PATiChs

uLLi mllt LLritNlt LALCILUliTL MATFIXt 2!4 CALLILUT1Ttt
eiULLvSKSr i-L,)SiL MLLLSt

LAKbt MuLLLSK LA ,i.) ANU MLLLS

L " - o7 Aj AbjVL1

tJ"L,- 7L:. Liu LC 1,1Ttt Lium I L L I V L dmLlisp "sX P0 KLSITYt 1 LILL)ICt VUGULARp
L'us51ELY F1ur i'Eki tAtsliil It -5.4A kLIL, tOp tLf-tC.kALt GRAIN7ltts Vtkr tit Lt KANbct 1Lk Y FINL TO hlCkLCFlSlALLINEt GLCUINLLxATi ht LuLUNITL L:tntrTt ?Axki L:ALC11k CtPENTt 15XSPpKt MLL.LL3KSt FGSaiL NLLLSt

tY nivLL)wN1 L;1 Itk AT t)OF 1 4

AJ Ad6lott

LL'ML. T Nta Vckr L.I(-HT LKANGt Tj L-#tAr1SF Lkxh(rt ldtF xL TLY, INlt>JjKANLLAk, MLLLI. o FLSSIPLV M4Uti FtkhEABIL0Y,'
LirAlr TYiL: >31LbtL~1L.t 1.0'4LLILi.T!Tti :kYSTAL.p 454ALLLCHt"iLAL (.LKJTlTLtNf').p brA N Si1E: fslLrL;LKYSTALLiNLA
kanGts rIL:hCUktSTALLiNL IL CCA-tJty MULLKATE INUUkATICKtt.AL{,ILUllit P.pTk*Xp SPAxi.l LAL;,tlt i.LhkJ rlt LLLChITE CtiLLN7 t3JA u LLClItp MLLLLSKSt FLSZ IL P°LLUSt

00- IS.J AS At u'wtt

"C L ULbMITLI iEKY LIGHT L.RANoE Tai LkAYaJh CkANGkt 17t PLkC"}SITYtIN1tkCkANLLAht rLLuILLt FWSSlbLr F'lt;h FLl<rtAbILiTYt :0-9ux
ALTtK.cut tLhcL+KALp foXA!fr SIiL: VLKY Fl lREt kANGc: rkFY FINETcJ i~1L.nvLk 3lLcLLiNct GLUf IKLUKATIUNS LuLLP,1Ie CEMENIPaPAKKY LALLLIL CcMtNlt LALLILU141t MATklkt 1Ct SpAkt Z0LALCILUI IT Et IU-4 .LAKI SANUp I L L L USr, .L~GSSIL MCLCSt
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LITHLJLLGIC LOG

OcL- eo.O AS AdCVE oiry nANI I L.LLSKS CAZ1J ANUs tCLO.)

bb.C- tiaGo Aa .)~AUCts

d7. C- ofl.J LILLTUNL, MtiLLKtI~ c i.ApS 6.,AYi tat PukiSilt, 1hTL~bfrANLLAR,
$.iSIbLl HIGHi rESMCA~LLiTY tkaiN 1yPE: CALCILLTiIL,
CKYSiAL., SCLclALD Bu4 MLLU0i1CPICAL CLNS1VILcNTa, GRAiN

±L'rCRLCMYJALLLNL, K 6AML rICRUCMYSIALLINL 1% rE>L1UM,
PlILLArciL iNLAI~ LALt.LL01it EiATkLA, StANFY CALCITE

(Ltltlp LLLLtIL k.It:MNI, =".t UiJL.Ltii, I54 C LA&1ZI SANL, Cjxi
rnL~r'rA1±C, M? LJ MuLLLS.S , Ftj,..iL OULL~,

ov.Cj Z '.0 A*.) A5L-vt hqLTt-rts.a~ ANL (a54) - PLJU 3NLLRk41iUN

cG .C- c.tJ AS A~CVtI

,bG- ' SsJ Lj4rLSIU?to Wrift, IC4 rLP<LS1fYt iNTLKb(t'NLLAl', Gk Ai' TYPE:
LALL±LLJLL1LJ1 eL&ENiLv )KCL&TALg 0t4 ALLCCHHrICAL
..4b.sTi1L~hTS* C.'c1N 1,s2 MICrUCMYTALLthEs f;ANGLJ

MU, CW1SALLNL 1L2 V6Kfr FNE, ULL) iNC~kAliCN, CALCILLTit
r.AlieAJ PLLL$SKS,

L±IILt kh(LVLhY

'9.oU- :.4. Stq6p YCLLLwiSHI- (kAI', 4.vL PUHJi.LlYj iN1EnGrAM.LLAk, L~w
ekmLAb4LI1Ys dtAIN Shcl iMt~IJ'i, KAN(.,tJ VtKY FIhc TO

%.&AKSt, SLt-AdZLL4Mr rMLLL,IU Sr,iticICIlY, &LLR INODi&A~iiJ1~
LAtt..ILuTIT i'AjxpA LOX LALCILJIA1L* UeA PHL3Pl-ATIC SANLI
MJLLLSK$,

iub."G iJC..s A. MeLVts

lub.UJ- 1ti. Q MNL, GKA~II- 1 t..L±VE ilU? Pt'L,4J1 INII kGKANLLAR, LL t
rcK'tAILL1TY, GK~AIN )iLLI rEbuhp MANC-&u vtKY Fivit 1L

CjARSti ,Lt-~AhGULARp Mtulur, Se-4LWL~ITY, rCk INULPATION,
LALLiLUTIt MATrIX, i /- CALCiLU~IIED Oatt rIuPHATiC SANDs,
FUdS±L FMkAC~cit S,

10J9.0- ii.C L.,LATp bi'kAYi~h JLkVL Iu L~ilL La<.AYI 06X PLF'CSiTY,
IILiK(1ANLLAF, LCW PEkmk As1LIT(, PCGK INOLRA1ICN, DCLLJ'ilL

CtFLNT, LLAY rATkIA, LJ5'. LLAVD tjct i6uAki SAIL, Cnt
CALLILUf Li c4 rrtU$FrAIC SA~gut ttNTi-LNIC FCRAr1NiFiRA,

rLL.RILUS SP.,LLP~iiuiU(' SP.

ii.auU- i1.is A) AbLCvc,
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L1117LLLGIL. LL 6
w- L:c76.

3i".- Ii!"G

Ltc %.L. ]44: sj Kc7Lp StL t06

jAhLJ LmkK YELLLPISH bxC-*N 1L AriTEJ 1P4 PGRL,; ITY,A ltK0%AhLLA+k, (,AAIh S*LLt MLOiLh:J kAnLLt vEf Y rJhL TJLjA Scs Ar--AAU'L;LAkp ROUNLtLJ MLGILM SrrltklCIlY, FCC°R1NLUkAliLhJ 6CLGM1Tt t;rr+tr Tv tiALLILUiI1t PATRIXJ
iNTtkrLuOtLy e-,' A LuLi:MiTEs 4C,6 CALL.ILLTITto LLl PHLji mtTICsANLJ MLLLLSKSp SHAkK lttlrJ

li1.G- 11 .C LLLAYP LKAYiSh :LIVE, C'o4 eLkLS1 TrJ INTEKGktKLLAK., LLi
PLkl9tAbiLi lY,* t'LjL:k i6LLkAllLNO i CLUMiTI CLMENIo CLAY hAlkIXJ

MAJSIVEJ [-A CLAYJ LIAIWASs

ilk. - il r.L 3ANUJ LARK TLULul . rl t39u*jJ IcP. PLkuSI7YJ 1h1EklkphLLaP,G cA11r iLE t MkL iLF;J RAINGt:: CLAKSt Ti CLAkStp SLb-AhUuLAK,
k1LhbtLs !"tir1L> r'rtk;LiTYJ 1-L)OK IltiuukATlCi"J DCLCMITECL LNTJ il TtrcnrifllErr c7A LLLLh,,lt1 Z57 PF;CSPHAT1L. 5ANUo

SHAFK TLETHS

i.y.2- 1GU.L+ LLAY, ChAY14r i L!VtJ Clt4 f LkLJiTY, INliRGkAirLLAKP LGRVLXP ,CA,,dlLljYJ PuLR INwLRATIL:Nt LLLQM'] . a.thtt.Tf MASSIVLp Cc.4wUAP (i SANLJ LI:.TuMSJ

IZ1 .4- Itc.l! A: AbOVEp

l c" +- 14t .t; AS A 8 L V t 1Tn aKAhY G1AILtS (U iJLLht1S 5P.)

'LeoSQ- 1zi.L Aj i-bLYtl

i - ,.c L1PIL31UNE.* aril lt, 154 PORLS11Y, ihTEkGkANLLAkJ ukAIN TYPE toiL fvcNil ,p )KtLLTALJ GkA1N 'Z14c: VEKY r lhLJ kANCt: VERY FINElu LjAKSE, PLLK 1NGLoeATILN, CAi-LILLIAL ',A'IRIXJ INILR6LGLECJ41 fFluSFrfiTiL SANUp ie4 LL.AR SAtNuJ C.1-ALKYD M:ILLLSKSJSKYL(LAJ

i3-.C- 1-; :.-. CLAY) 604 YiSh JLVE, Cot rLFLS1TYJ InTEkGkASLLAKP LCwrEkMtAdIL1TY, t'LCK lhbL;kAllLN, GuLLmlTE CLt Lhlp PA + IVtJ CwjAKTt SAi I P L:iAfIV4 j dthThLI\IL r UKA liNFL><AJ

MaN7 LioTCMS

LLpto 6NAYI.H LLAVL, J54 ?LkLJlTYt 1NlL'k3kANLLt.KJ LGwOLONtAdlLITY, rL4,lt INC6kAT1Lh, LLLL:MiTE L;tr.LhTJ C24i HLzoJhATii 3A Li uJA I-Li AKlc 'AN Lo uiAILm 6ENInGN IChLKti +1h11=t: A, r'LKRrrcTL:nI tLkAa' iN1Ft+cAJ

i3..C- arc.,;

l C.V- 13C.t 5 Nu, l.'AKw ]':LLE i.i1i SSk:j#h TL VLi f LICF1 CFAN6Eo GkA114 Sa1Ei, CG1LN+, KFttiULt r[hY FINE IL LwAkSt, Stic-ANCL'LAF, kGLNDLC,hLL lute 4i"r4ik1LiY, PL K inuUP AlILNy ULLLPI1L Ct ENIp Ot.riL.:,PHA i 16 SAI+vp L "t L!MESIONL, tGLLLSKaJ L aSiL PLLLD3p

i3G.L- ,.3 1. ' LLO$ GKAYiSh uL1VLJ iU4 PikC.S1TY, 1NIEKGkANLLAep LGwPckNtAblLIiVi fLLk INCLKAllLhx LLLLMA]t COOkN1i Z.. iwuAi<TZSANL, U1 h LA LLILLITEJ u4 i rr-wiPMA I1*.' 1Ahu, PihlrGhICr. cA !Ilvlttkt,+ tuLLL Ks,
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LiYHCLuGA-u LOG
Lct i;u. 14nS, K27c, ytC bno

4j7.C- 136.u SAht;s GkAYISm ULiYc, Ii X rtI USITYs 1AThAGKAhULAkp LLB,
PtOiLAWILIT Y.* ukAIN $l1E: McCiutit kANGt: vcRI FON' TC

CuAkSts SGc-AN6LLAXP kLUNLLUs MtLILM 5Pr.tkILITYt FLGR
INUURATILhi UuL6rI1E CtMEhl! 2.)X LGL0PITEs C4% PHCSPHA11C

JAhU! 1UX CALCiLUTITc, 3bN1mCNiC FUkAt iNit-tKAs MCLLLSKS,

i3t.C- 131.6

Ianto- 14!"u

IJLLMIftt YtLLLPISrt GRAY IL LlvH1 6LLVt, 17X PCRSIIY,
1NT KGkAbLLAK! v GLLAKs iiNTEKLKI.SIALLINE, rL-pit", ALTtkLCs

LUhcukALs (;KAiN Slil:: VCKI tINCP XANGtt YEkY FINE T0
hIihLjL:itfSTALLtirts uL 1NL:LkATluNs uJLLMITL CEPEO P 1jx

JAh TL '"ANLp 1 . Fn:.) PhAIIL SAN L, FwSSIL MCLLS1 MuLLLa1 s

LiMcaTLNts tK Llurll ur<AY, 1 : rLk-iSIIYs I NIEA tskANLLAks
f'JLL:iL, Pi-Z31rLI r1iu1' Pkk 3r"Ar- ILITY, G K A I N TYFct 6i0bENICs

;.ALLALUlilt, .I'TSTALSP OQ4 ALL.)LhEM CAL CthSTiTLLNN s (-.RtlN
Sint: MLL1LMs KANGt: 4Q-ARSE TJ f"1CkLJCKYSIALLIt ts GLLU
iN LkAT1Chs t.ALLILLlllt hA'IRIX! SPARKY LALCiTt CLPEITs
NULLFI Ce L+trAchT, i.+/ u 6 L L M I I t, C4A PhiuS PhAT IG SA hLp 11 54
4LAKIi wAfwis E IL MuLD.], MCLLtd SKSr tkYLL LA!

S 4NbSIL:nt, titkY L16riT uxANC E TJ YcLLUw1Sri GRAYS Id
r1:KL:Sif Y! 11% f trGKANt LAk, 41CLCiCt GkAlh SIZE: MtUILPP KAN; E4

i+tKY fiNt TLj LLAKZOL, Sub-AKLLLAKS KJUNLI L;, MELiUM
ShitKILITX! GLuU JNbtjRAFiuFs u.jLJh11TE LEMthTs tALC41.01T
Malkin! SAo0 CALt:11t C mLNT, CsX PHL, ehAliC SAhCs FJ5S11.
rQLUS! F+LLLLL,;KSt tEmfhLrl4 FCkAo1h1FEkA,

7J.U- Jir l AS A6LVt!

I51.G- 12c.ti. AS A6UVL VLKY GLuu MCLLIC PLouL I.TY

i i.u- LiOL.)T iirts YtLLuwiSr GK41s lt4 i-CkC>ITY, JNTEk(i ANLI-AKs

AuLlrtCs ukciti iYr't: i311iCtf 1C, ;ALLILuTI[Ep L;kYSlALSs
AL.L,..ChE10IL:AL- LLNS% TUtN1.:, i;kAIN S11E: rrt[IUt, kANLc:

i1i .KiICRYSIALLIi c fu .:uhKSt, GUJLi INDUKATiLhp CALL ILUTITE
MATkix, uutL'f''.iIt Lo*iNIo _PAkkY CALCITt CEMENTt Ia4

i,'JLL-IMIlts 4vA i LAKT4 SANDS 034 PmCSi'mATiC SANLs P!CLLU.)kSs
rUi SL MLLES!

151.u AS AtuVEs

1 7 1. V- l G s u SANLzolwits YtLLUWkSH GxAtp 164 eUXUSI1Ys 1NTEkGkANULAks
MJLLiLs GhAIN SILLS MrLIUMP RA;'46t: 4Ekl rihE TL CLAkSL,

SUu-ANbLLAks kLLNL-'t:us MtuiLK 'nEk1L.ITYs 4t:i l INGURAT.LLNt
LALLiLuT1TE MATkiX, 4GLJMITL t;iMLNI! SPARRV CALCITt CtMCNT,
15.E %.ALL:1LLTL1t, 154 GLLLM1TE, C3X PHCSPhA1iL SANG.P
MULLLSK.>, FuSSLL

iSt.G- 16 'J A3 A d L v L m I I h MLuckAI'E tNuLK-ALh

itU.C- ibc.u AS AtlL YI,
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LIiHLLLt.iL LGG

w- (i IL. LtL 4L" 14ES, K27L, )EU bdd

IL4*6- 1t4.G SAhL.)Ti1hEs GAkK %-AAY;sn YLLLLw, L6A. NLki SIIY, INTtkGRANLLLARip
MoLLICp OKA iN 514t: MELiLry kAN Ct: vEkI F1NL TL CCAkSEs
SVtI'-AN6LLAIIP PLU.LUM jFrt R4LII s t-DEkAit iNULKAlIuh,

tALtILUTOL nATR1;Kp OJLimilt: ti.-ML'NT), SFAkRY GALCIIE CEMENT),
104 LALL1LLI iTts it;/. t:LLUMITE, t i4 PHLSPHA1, C SAtru), FCSSIL
MOLGSP

464.0- 174., SANUSIUNIt) VLKI LIGHI GKA(4bE), LQ% PUKOSITY, 1t4Ttk,,kANJLAK,
t bLLILY GkAir lLt s rLwIUISs kANCL: vtiO rlht TL CL AkSE,
z)U6-ANGLLA1<, VLL'iLt. beMLk ICITTA VLULkAIE IN ULKAilChs
- ALLILUillt rATklxs LLLuMi1t CcI EhT, ZFAkkY CALCITE CctkhI),
15% IrALLALLI iTt, iU4 LLLLMITL, UX PriSPHAIIC SAN L, FUSSIL
M6LLSs t LLLuSi<S,

iIi77.L -IAN LSTuhE, vLfY Llbtl uJtAhG[ TJ iH Tt:), uk,4IN SIZt: !LLiuep
hAhCt: vtR) F1NL TL CUAkbt, SU3-ANIGLLAks kLLhUED), r'EU1LM

Jt^tKi4ITT.v rLLk iNbuRu710-P tALLILUTIIL hA.TkiA) i:54
k.ALLILuT1TL), rLSZIL IrI:LUS,

L17ILt kcCi v0%1 iL.t WEAK LiME.vTAI IL:N

lll"G- iof.u Nu ktLUYL#0-wKiLLLti RtPuRIS LL--AK SANC:

iCl.f'- ibY. SAh651;ht, vtkY Liuhl IRAt tr[, iii i'CkiJS11Y, IhTtnhAlvuLpk,
uRAIN Sift S MEL;1L;P) kAmA s V LKY ViNL TL LLAR.SL), 513E-ANUULAkp

K-'LNbLii, rLLiLr. Srr.tKICITY, t"uLtkATL IIbLRu1iLN, LALCiLiTllt
!''fA Ikih, CSC LALi.ILUTllss 04f t'nuSVHAI LC z ANLp F,1,) S 1 L riCLCSp
AJLLUSKZ,

L- l.V SAf+iSTuNc, 1 tLLuhlbh ukAYp J 4 NORLS1TIj 11\TtKGKAjLLAk),
MULI:IL, CkAltr SicE: MLUILP-,* kA:yGGS VEi<Y F1Ak 1L CCARSEf

Sub-AhGtLAk), KL;LhULU, PLUiLt S,?hLKILO fi), CULL INCUKATI Ns
iuLLMITL Ltht As CAL,1LuIITL M.-lK1Xp ZlJ% i:1:LGMITL) 1(,I

CALi.1LLillL> L51 i'riuSPhaliL SltivL, F05SIL I-LLLSs hjLLU4KSs

ivJ.L- 1 14 .,J hj KtCLkLkI -,,kILLEk tkEr-, - kIS S I L I I SANL

1.04.u- Iy41.0 SAhbS1LNt) YLLLL*i ,h GnAY TL V-LKl L!Ct-.l LPAN(L, I2X
il'kL-' 1TY, 1h1tk(-kANLLAi%) MLLLI;., t kAlh SILL: htDILM, t ANGE:

vtR4 I"iht lu i.LAk,>Li SL6-Ah3,LLAws ROUNLtL) VEVIUM
S>PHLKILiTtr ( G If4CLRA1lLh, UULLMITc LtkENT), tALCILLTIIJ
MATkIAP jL, U,.LLr1TL) 3 rL LALiLLTiTt, u5X rl LSrHATIC SAhL,
Fi:,)Jit 11LLL;* MULLL. KSt

A. '1-t .U- jYt.C %.LAYs Liuhl LLAwL k KAY, It-A PONLS111.r 1N7EkGkAN6LARP
t;jLLAAIL 1rLLrA11LN, ILLul':iTE %.tMtRls 25 ' UW L SANG), 0 4

r?,LSeFA]iL :ruNt.) FLSSIL AL:LG:~ PULLuSKS)

LNk(,t PIL.LLLbK 4r1tLLS 1h1t1K6ELUci

I4 .C- iy5.:, AS AbLwz,
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LI1hi LL iC LJG
i - 027C.

1b9.tJ- 2, G.0

Ltit L. l," 14oS, K276, SEL: oC$

JiLE1011LA L1Gi-T GkAY Tu tELLLWISrt GNAY, 207. i LRCSITip
irTtKR-ANLARP muLUIC, eL. SIBLY rlbH NtkmEAbILITY, :J-tiG

ALTLKLUP LLHt6KAL, GRAIN 31LtI vtxl FLht, t(ANGE: VERY FihE:
1L] PiL#<bCRYSfPLL1NE, GLLu iNvKAIjL-v, CULCNITC CEMENT#

;;ALL1LLIi1t MAlkl%, IG CALL 1LUIITL. 3:A (.LARTi SANL# L3
PHCSihAl lC SAI La, FLSSIL l"ULf.S IILLLLJ ,KS,

L.lL, "G- 434.'.0 AS MbuV E: f

!)4.0 4,> rCLVtSEAwrY LALLilL iihlhu rukSIL PLLLS.

LJ4 " i;r- LlV . u

[LaI.G- 21+.U

21I"U- i:-"tl

.)AhvSlLNt, Lt-n1 UKAt, ItA PEKIJ ,ITY, 110Lf (oRANLLAIkp ObLGiC:
UK""JN SitC rtulLMs KAi:it: wtkY fiat 7L r.tGiL!", Stb-ANL-LLvRy

ii tuilf'+ SFH r<iC.LI Y, G L J l, iNCLkA11LN, L:LiL01I IE CLis! EN 1,
LALCiLLi!IL MAiK.6XP 25k U.sLUI"ri1t, i:4 LALC1LiTIIt, C I i
em,.j1-HATIL~ FuS.>iL MLLOSo MLLLkzoKS,

uULLMiIL, LIC:'1 ukAY, 4;J4 fLRO S11Y, INIEROkAtLLARP POLL ICA

: J-4OA ALitrci, kLhtLtKAL, GkALIN S LE: VERY rIhL, RANUt: VtRY
rIN L li6, M LKULrYSIALLIhc, CLLU IN i:taifAT iLN,# uELLPITE: Ltrtrly

LALL1L IIIL MAIKaky lv4 C4LCIL'jIIIt, -CA GLARIi Sp 1+G, FC.SSiL
P J L L tLLLLSK. ,

3AMu51LJiyt, VLP Y LILH1 LiKshlrt:, iG4 euKGSIIY, ihIt KbkAN uLAK,
MJLL iLI GkAlN SILEI MELA.LMP kA.v(itI vEkY F1trt TL MEGILip

ua-AG+tLi LAkp P, u 1 L P )Pt,,ER1Li1Ts MLtOrk Al E 10-OLKAT 1Lh,
04jLLPMiIt LLin ciN p CAL LLLLIIIE MA IkIAp 2 4 C .LLPITti 10A

LALLLLuliiti CiA PmGjPhATIL SA UO t11SJiL MLLLSs MGLLL+SKS,

21.j"li- 211.'J hU I CLLYtkY-LKiLLtK skeJAIS OEAKLt 6LMtn]EL CTZ SO LS.

217.0- 22.&.u

LGI" J ' L .si

;,ANLP LLki Libr~l CRAN6L IL i~hilL, 254 t:LkCSITY,
!NltKL-kANLLAK, tkAiN Side= hrUiLM, kANCt: VL10 FihE TL
L, oAK t, SLc-AhVULAK, KLLNLEU, "ttUILM SPHEr iCiT Y, PL Lk
iiiulOATiuNp L.ALLILLTOE ,MA]klx, LULCM17c CtMkNly G.4
- AL41Luiilc, u GLiLie«iTty Ui/. ehGSPHA1iC SANOP

uLLL1"17tit tt1Tt TC VckY L1GhT JkAN(;e, 124 UkCSO Tj
1;4ILKGk ANA LAk, MLlLuIC, .(3-CsU4 ALlcRcU, ELHCGI{AL, GRAIN 5idc;
VcNI fiNE, kANGE: i:kY FiNk lb hILKULRYSTALLINEy MCOERAlt
INLLKATILN.v uL;LLPlTt CtMEtvl, CALL1Lt;111t MATkix, 25A,
L.ALLILL71TIR 200 wLAki2 SANOP FL,51L PLLLS, PCLLuSKS,

44L.U- [Gish AS AtUvL*

SAhGSIChE:, YCLLL*it + GkAt, 25;*. PLFUSITY, INILk6kANLLAKp
GKALN )iLL; etuii.ht KANGE: VERI F1Nt TC CCAR5t, 3Les-ANLLLAk,
AiLNLLU, MtUj,.,r+ .PhtklLlTl, FUJI: INDURATIGNP ULLEPi1E
(,c0cnIP ipL(;iLLllTt MAIRLA, 1u ; LLLumilE, C5A CALCILUTITE,

4it Vt-LzPt-ATlk. SAN' Up

4 47"G- L:st.u

24t.) iv;; ktLLVLKI-1;K1LLLit KtFUE<T"S LUAKTi SANLS
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L1Tri.LLGi LuG
w- Lc1L. Lct Cu. T4c, , rrits stL 6b6

t4o.L+- 24f i:LAYs UL11fk LSATs :J;aL HUrK.jSITYs ihlkKGkANLLAkt LOW
PLXMLAdlLilY, r'CLJK lNui RAJlL:Ns CLAP MAlkiXs LCLCP!lc CLPkEhTs

MASSl4ts 1.X loULUM11 is 124 SIL TP GZA i FLSrrAT IC SANUp UtX
duAhTi SANLP

24Y*U- Z7".(J AS Aduvt-T - h SCAMS ur SAhb lfirtROLCGEL

2 5.1a- 4S6*U SANOP LiGHI LLIVL iRAYs aLX j LK SITYs 1h7tkGkANULAXj GkAlh
S14E: mEbiLeP KAN6L9 vtKY FINt TL: LCGAk,)Lp SL$-ANCLLARs

Mal:1LtSPhLkILI7Vs PU'UK 1sLLkAlluNs LLLCrliL CI:MLNIs CL41
PAlklAt CX ui;LCMlits J--'A L.LAYs tlt FklLSPFAIIC; SAKCs

27b.C" Lbc.U tv;; kkLOt L KY-LklLLtk kEeL.klS +,jAkiZ iANLS

ctc.C- cC .+ iJLLMjltf YtLLukiSn GRAY* eLokGSITYs IhTEkukAhLLAKs
',J-VUA ALitKLLP LLtitGRALs t.PAloi SIZL= 1tkY i lNEs FANGts vLKY
rlhc TL, MiC KLtiKYSIALLINtp f.LLLKATE it ULKAIlL ho LLuLQMIFi
CthtNis L A L L I L L I I I r M A I i IAs i7io C A L C 1 L L I i I p t;ta ruAKiL
jANLs 044 1rh4jiPrlAT iL; SANLs PLLr. LSKSs

-Z 0 Nu RtCL vbt 1-URILLi:K RLPGk15 SAN L'o ANO SILTS"

jL3.u- :.0o.0 rriL PFAlts LAkK YcLLLAi.)H ERLwA,# a14 PLRCSITYs
114 1LKUKAAL;LAKp Lr, L u N L.LiLkItGp rh4SPtAIL CtmtNT C:,(
LLLLltlTLs PHCSPrikliL IOKAVLLs

kudcLt srtt -rrLStjhaTs= kfvvtS FAJM .:o TC 'L*(' ihLH CLAM.

1.LA'r, YL.LLLwIStr LjoAYs 1GX i LKL+)IIYs LNTtkGkAt+LLAR. FLCR
INLLtiiTi6:Ns LLLurililr Crr-cisls L;ALLiLuTIIE tAlklk~ C",X

CALLtLulllEs C54 PhLJSPhA!iL CKAtitLi 02A I I-LSH ATIC SANGs 05t
.UAO.Ts SANLP

:..s.G- mil U LLAYS YtLLL -ti LkAY s AL u1 PLPUSlIYs IN1LkGKAl" L LAk, FCCK
INLLRkTir;.hy uwLuMrllt Ltrtrls LALLILt iilL PATkI)p i6t

LALL.1LU'l iltl C3X Fn0,SPhAT1L. SANLP wO.4 CLAkIL SANL P FCLLLSKSP
>cNTrlulviC FLkAI<til 1rtkAr Ci;r<ALs F;iSS L FkA6l"E!~TSt

sll.t1- al . : uuLCftlTts iLKV LIGHT LkANGE lu IELL.Lvil h LkAls Ct FLkLSiTY1

1h I GRGKAhULAKs 5C-'y04 AL 1 LFL L:s ELhrLo K ALr GkAih SIB. t 1 V E k I

i iNts KAhGt= rtnY riNt 10 PlLkJCKYSiALLiKEs i'L ILERATt
INLLKAiIL.Ns UL LLlI it CE MtNIs GALCILtilIIL PAIkiXs f-'C1

-kLLiLLIITts c :4 iuARIL ktL1 Jt;X Pi7r..SFI-AIIC SAIt Cs FGSSIL

g 

Fr;ALtrE1*1 
a,

A3 A b o v ks

JLAYs LLkAll1 ri A.:Vts Uo, iL0LSIIYt lNlzKGkAhLLARP k'L L7it
5rLLKU11Ltl LLLtMiit LLMF- Nls k.ALCILou lllt arAikIX1 ICX

,ALLILuIIIci C54 Pti L:SPrATIL GKAvL'Ls 05X PF-SFhATIL SA.NE's 15
I.wA -Ti zANLs t'uLLLyr{, o s
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LITr1CLO(,C LUG
A- 021C. Ltt L..Q. 14eS, kd7E, S3cC 6E
.34.0- 3aw.tj :JLui'1iIft t~MY LsLHT LJKAN t 10 WMI~r, ldt FUPLSLTY,INltk.~CANLLA,~, tLLUIC , O0eQZ ALILtWi tL:HEUI.AL, GRIN )Iit:vcKY tINt, KAM~otI vtnY FINE U0 ?ICRUCRS1ALLINL, rOCERATEIN L~iAT Iu>,, ULLL..tL %.t~thlP LALLALUIITE 1A91X, SP Ai~iLALL IIt CEaitr, :I 1.A LCILIIflj 054 SFAP, 06Z GuAR1L 5414.,Q4A k-I hU~$1ATIL SAhisu F*CLLuSK.), I-L2S1L rLLC$,

33.- TI.Q AS AdIlVtO

337.C- 3ar.;; CLAY, VLK LliT LkANG L; h :&Arisn GL1bE, Col PURL$ITY,
11 tkKALL~pP#L- INCLMAiL4, LLLuIlIt CcJ'LNT, CALC±LL TZFE$MAlk±X, cC.4 UALC. ;LLIT4TE, 4c(4 +.j At.T4 SAIL, CuA PICZ)PrATIL

aAM.i MIZLLLSKS,

~wL- A4c.v A.; AbOVI mil-, ei.L.hLSPhA1E

#3.c.Ca 34i.L LiPLSfla\t, VCMTI Lit4'1 LKAeCtg c04 POKLtilV, IIIILkQ<AN LL Ak,ffUg.:UI, LrKAIN' IYPC: IILbiNICs ,Yals, 2C ALLujCriMiC:AL
L~t, TL Li ~cIK4±N SI~et rL~KJtiTSTALL1NE, &ANGE:M!.mUCLK:'a1eLLiNt IL. Cu~t $oUckeATc I~tuUkA~iLrq, CALCILLT~rt(9A(M±Xp L LMJt trtNi, 3UZ LJJLLIe.TL,0 uzi LA~I~ &ArhLp LetrrILSII-A1TIL SAr'L, FLu lL M~LtLS, P1ULLUlK$,p

LirLSiUh,~, 41ips LL.,r-l UKAM(GL, 4 eX PU 1 ±y, i$TtMGkAN.SLAK,GRAIN iYrLsl JiL(&NIC, LKYS1ALS, C;ALCILL IlLs C5t
MLLLLht~i±LAL LLhr%1±1LtVIa, (I'AIN SILks rILRLCI~r TALLINE,KMNLC3 MiLRu1SIYSIALLkINL T6; Vbif riNt, frC&EkA~t INDURATIIN,C.ALh..LU iiifr MlA Iicix L ULJ1jME CtetNtT, 3CZ U.LLC~i'9It, 4i5wUAkTt ANL, C4C. FtIUSPhAIIC SArl~i $OLLLSgS,

34.0- 3b .Q AS AOL'~tJ

3to.0- 3r,-.o j ANL'[G4L, YCLL&*I.)r l s ICI4 PUkuSITY, INI~tGRANUJLAp
GKMsN SItEs tfEuLrl, NANGLI VEKY V-IN~E TL CLsdcSL, SUd-ANCULAR,McLILr' SetbbkILITY, PLLk INLURAfiON, OGLL PITt CEsterf[\,#LLLJiL t1A~ktX, 45.4 LLL~mtML 104 LALCALLT11t, C5ZPtILS PHA IIL aANU+, MULL taK.~,

4j f SZ.siLAYp YtLLLL4iSH GkAY, lit PURG1ITY, ±1LkG9ANLLAR, FujLK.i"-LL'ATILNp CLLhIT LtGntrI, CALLILUTIJE rATkIX, 1C.gCALL (]Il E, Z~l4 '..UAh.E SANL 1 ICAz rNHL. FbAIC aASLD, t.GLLU. K. ,
3]7.C- ."2v.0 AS Ae3LvL %1lr 1jNTLI t&SULUD uYSTtk SHELLS

zS5.0i- Jbc O AS AiL3V is

ltc.O- 3o7.0 LIFELsLj VLftY LItjHI LkAf 6L, 4aX a ORUSITY, IhJCIC-kANULAO,
MULLIC, (z2xAiN Trt diLtibN±C, CuLCILUTlIE, LkYSTALS, 4v%ALLULrEMLAL L~U~vTlueNtTj, GMAIN SITE: M1CRtJC[YS1ALLiFNE,flANGcS MiO-uT~aT h ALJLeN I' CLJA~iaE 4QLCC INtLUkATIO.'N, CO-LUM'ITE:LErcNT, L.ALLLLT±TC rALRAA, $&AkVy CALCITe CEMENT, 304sr6LLnh~t, (14 rt ,arhATiC j ~~ (jj4 (.LA7& SAINU, CuMAL,
hdJLLUSKS, tLL.)IL M~LES,

OAdY he,.L &NcSckiE LOI'AL-1
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L1T +(: .uLl . LLi
LLE CL. 140,Ss R27Ls 1tL tits

ab7.G- 3144u AS AtLVt-LL4LINA LF PLLLUJ. S

3° t.4- 77.u uLt[MITts GRaYIsr+ CitAhics c rt KGS1TYs 1h1ERGi 4trLLAks
MdLUILs Iii-90k ALTEkEOs tLtlLCRALs GkAik SIltx 4ERY FINEs

kANGt t VE- Y Fine 1L MiLkULF YS IALLthts ML UEkATE 1hLLPAl iuhs
uwLLMITt CLMr-INT, CALCiLUIilE MATklxs SPARFY CALCITE CtF*0Ts

;C.iA LAL%.ILLIIILS MLLLb+ K:"s Fl'; . IL hOLOSs

, 17.0- 37e .u LiMLS)%rits VLkY LlGhl LKkNLts IoX POkOSIll# INTtRoKANIvLArti
MULLiLs GkAIN TYrct biJGthlLj LALCILLT11ks CIOSTALSs 55R

AL.LLhthlLAL L(iNST ITLEhT , GnAltr SIZE: F INEs RANGE:
MiLi L;CKISIALLlht To L6AkSEI CLJD INUukAllLhs LCLCml7E

LPLNTs CALL LuT1TE PATkixs SPAKKI CALCITE CEMENTP 40%
uuLL:M1'IL, eLLLUSKS. Fu iSiL MCLL1Ss CORAL,

Jro.C- Jo,*j AS AbCrt MITI- FHLSkhAIE 0A)

ftlo.j- .OI.U LieLLSTWts vLkY LIGHT LKANCt fu kmIrts ltX rCkCSiTYs
iiVTtrtGkaNLLAks tuL111i;s UkAlh TY Pt. t biOGEKlCs L' ALCiLLTI lts

;.Ot TAL. ).p X54 ALLuLhtM LLAL CLh3I 1TUPO SP CkAll% Slit t
mitKEL'YSTALLihcs kANGE: miLKOLkY: TALLlht TC PEDIuPs GLLG

iNLOC.AliLip LALCILL1ilt MA1RiXo LLL010,11E Ctt'khTs SPARKY
CALC11L LLPLNTs 4ih Ui:LU("1TLS 'i.S Pis SrhATii: SANCs SPcLKLEI:s
M;JLLLSKS" FuSs L MCLOSt

3EI.G- tl .Li A.) AcLti LP
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DEPTH COLUMN ACCESSORY
(FT. NGVD) MINERALS

0

-25

-50

-75

- 100

-125

-150

- 1 75

-200

-225

-250

-275

-300

-325

-350

CLAY
CLRY

CALCITE
CtLC[TE

CRLCITE
SANDSRANO

DOLOMITE
CALCITE
CRLC!TE
CRLC!TE

CRLCITE

CL RAY

SqND
SAND
SAND

DOL OITE

C9LCTfE
CRLCITE
CRLCTE

SAND

CALC!TE
SRND
SRND

SLT

S[LT
SILT
DOLOMITE
CRLC TE
SAND

DOLOnlE

FHOSOR
T L

PHOSPHATE
PH05PHTE

SAND

SRNO
SAND
SAND
DOLOPITE
C9LC!TE

CALC!TE
DOLOMITE

FORMATION

UNDIFFERENTIATEC

TAMIAMI

FORMATION

UPPER

CLASTIC

LOWER

CARBONATE

HYDROGEOLOGIC
UNIT

WATERTABLE
AQUIFER

TAM. CONF BEDS

LOWER

TAMIAMI

AQUIFER

UPPER
HAWTHORN
CONFINING

ZONE

SANDSTONE

AQUIFER

MID-

HAWTHORN

CONFINING

ZONE

MID-
HAWTHORN
AQUIFER

LEO27
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auLuT FLC.iDnA 0M - LITHC LLG PRJihTLU

U- 04dt
Lrt i. s 441 Kdtt )EC It Ct 36 2w ti b 41 bt r<

TIlAL OtPFTh tt F!. cLtb.- j,1 FT. G7 $AMPLES- 0- !7v FT.
L, urPLtl2-S - 2.CA.Ot Cbrh O Ci'HiD 77u Fl.

veLL hAt-
bLJiN~L-rlAM IpCLN jNiL4, CLKCIrLikLLEL bY .,uS1±rN rLGGE$(LjkRg).

KEtMARKS-
LiSCH16LOu d1 ? iIIt KNAPP t A-c i 1dccJ SAhrLt uLLilTY-ExCtLLENi.

hYUC4CLLb1C, uN± TI.

.0- tj., SLKIiC1AL Ai.'.FtK SYIEr
1.C- 535.3 Li9 LI hA'NTrLK' LlN&±iN±Nv LEFL

1.0- .L04.u1 J AiHl.ui&B ai.41FLk

1tn.C- 2i4.o $h-hlnU. LmF.&vsNG Lunt.
,L14.C .jtJ fllU-r aiTrLhkN Aitr
S 5w±.U LLMLA KhAlrL Cr.uIr&Fix i ,Zi..tv

4 LLwtnc M.NAThLRN/TArPA RLULING tLLN
1SL.- Tu S~aIt\Ntt A lii C

Kt:MAiKS-HT E:u'AA;n?'E LIlflti..JtL %4, J 1LbL GN ±4 LIEL KASE IN aAN1 ANC
hujPhAlc. Trib u?'IiynLtntrD.cS NCT RLSLMSLe irE Tri CHAACTEkIiSTIC

)AhANNL btL pN .LfRdKAL AND iur'lhrNt rLLkILA. 11 iS 4tPY SANDY 0.4 TL
2J5i IN rilJ iLke NU MAY Ot A Js.cLrCt. UNIT. ThL TAMPA F~rAlIUtN, ALThLbtH

kteGGh~icc LN Id±i) LGI 15 1NLL,,tU IN hit HA4iHURN FCPMATILN 36ZALa6E Cr
Jut F ibr PtrLcNIAC-b Ut rI-th)PAIt rKrcENi. t FLOklLPN A.uiFER SYSTEM

IS kkiiL(NiIet Al THe (Cr Lh Het L~weK dAwl-i~jfd TA.'A PkLL)LC1NG .Lie.

)TkaITI{hJA-rII FWKOr4TILuS -

.0- t.. Jsrlui-LIlktLi )AN, CLAY AnvD SHtLL.

&~j.4- J.L w±. i-AA Truir m rLioiATLN*'.
P.4i - 1.20 lrpt- L IILSILN

l.c.C- 7'.. 51Q h4NNLe LilreSl:Nk

LITrCLLGIU LLJO
u- Oco * &et CL. h'SSP, K oLD Jet 15

.0- ~.C SArhu hLLLkAT LluifT GMAY, 354 FLKU ITYA ISE GKANULAk,
WiAiN aicta FINe, kANGc: wiY FINe Tu ItDIm, Sua-ANGULAk,

MEzibU t'MSk±C±kIr, I.NCUNSLLIUAttL CLKGANIC$,

iLrO- 4 oU SAL LIG#- I cfA, 6 t ruRuITY, lNTLP'ANLLAfkg GRAIN Slto:
Ft'e RANnt: VLKY F±NE l Irt:lutM, Std- -ANL.LAkp fOILN
sPrtMil-LlYs LM..ULrISLIUATh0p

4.u SANL, MLC&KATL VkK vnAY, .; S u 'FLSiIY, ±TlEKGsASULAP, GFrtN
SIL'J i-t, KANGtZ VEil rI-tE T3 JtClut, SLE-ANCULA, rCDLLr
YrLkRi l rj JNCU.N5L i JAIE

THE MIOCENE COARSE CLASTICS, HAWTHORN FORMATION AND TAMPA LIMESTONE ARE CONSIDERED
A PART OF THE HAWTHORN GROUP IN THIS REPORT.
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L l I rlULuL1C LUG
*- u1t . Ott Lt. I4 S ic tf: 5c1 15

4"0- c.G SANLy YLLLLwlSh GhAYi 3 )A FLkuSiTYr INIEFCkaALLkkl GRAIN
:i14f l tiNtP KANGt: VLkY FINL Iu LLAk tp SLts-ANGQLAR,

P UtohutLop PtLIL(-i emEk I L i IYs LN:,-LK LiLIL+AT tCJ

t.G- t.5 AS AbLVkp

0.5- v.11 LIMLSTUhr-o LiLHT YcLLijiiSh UkAn at, ltg rCkL51iTYP
i&FLRGKANLLAks Ll.- e PLKPEAdIL1TYj GkAIN IYFE: LALC1LL111t,

liKAIN 514E- elLKLCKYSIALLltLs KAl*,Gtt tlt kLCkYS7ALLiNL TL
tlhts PULP ihLjkkTiuNP LALLILLT1It MA11,1X, 15% ' LARTL SANC,
PwLLUSKS>.

L.C- tr.J LIPLSTGNtl iiiilitr 144 PuKi SI1YP 1NTLk6kAhLLAkt LLw
i"ckttAOiLlTYs LkAlr, lYPtt LALIiLLI11Ej GU AIN S14t:

r-ILKLiLkYSIALLJ"iLP KANL-4 MICkORl5IALLINE TL FINLt PUJF
,N6LRATiONP LALLIL.LTITL MAlkiXi L,51 GUAKII SAND, JAIA

FHL.5NFA4lE. SAN61 hLLLL5KS,

IV .G- i7.ii LiPLSILfNti wl-1TEp i1A FJk tilIYo iNlEkukANLLAkp LL
F;.KPtAdiLITY, vhAiN TYPL: CAL6"ILLI1Tt, ukAIN 5ILt:

P.- LkuCk YSI ALL Ihty KANi;k I VIC k.UCk Y"-)TALL;t i IC FINE, Ow 3k
1,iLLKAlluhf LALL1LLTIIL MAIk1Ap L;31. i.;LakIt SANDs CtIALKY,

MuLLQJ K f FL55IL FKAi-MLFOSj

iloL- 1y.L A4 AbLVLY

iy.L- [a .1i LI LSIL6Lil 11ikY Lit H1 uJipit LE TJ ktmY L I G h I GkAY:! ltX
r6. L-511YP INIcK(,KAN1,LAKj LLm PL IfE,4ii1L1TYP GRAIN I'YrE:

LAL( iLuI-L IEF INTKALLAS1Si GkAi.% !ZEI P!Cl<LLKYSlALLiNts
kAN(ti 1.1A1-1- %;Oi I TALLINL IL M;EUi LPip Pi'UJ 1NLtkAIICNp

,ALCILUTIIL MA1Kix, sJA QLAkIZ StNLs 1CZ PHLSPHAT1C SANG,
P L;LLOSKSp SHiirK ILLTnP FL:,SIL FFA64EKIi

OC.LMt.) MLkt rhC.PllmllL ILoAki15 60i li r.

i.C'- GL.sa aANLf L1GrI 1tLLu-*1.>h LtAK4-to 157 PUkLS1TYx INIEk6RANLLA.Rs
LJO PLK tAt1L1TYP GKAIN Slat: VLKY FiNLs koNGct VENY PiNt IC
lcLjuhs SLt-,4HGULAKp Al -bLLAkjw McL1LM SrHLkILITYp rLCR

1,rG6K41lLN, :ALCILUTilt 1"Alr(lAo LLAY MATRIX# 354
tALLiLUfI.1tr Cc4 LLAY1 JSZ FFu)PFAiiL :ANL, tLLLLSKSs

LL.C - SA1\ LP UIKLthlSF, LnAY 1,- f4GutKIL 1L YtLLJiNI rl ChLait.t 16X
rtikuziIYy lNTLkttkAtvLLAd, tPAIN 51[L: FINEp kAN(,t: 1ER Y F1Nt
T" i'ltLlLt, .)Lt-ANC-LLAkp i'tliLtr SFrtk11;11Yt rLLk ihLLkATUIf P
CALLlLuIiTL 1,ATkhi iJj tALC LJliILi UtA PhiJSPhATiC StN[GP
NJLLU5K5s jmAhK lttlrts

?,; 44.5 t.LNY# trKAIIS(-, LitANULp 1t;4 FukuallYs INlckvRA6LLAkP LO*
rck:FcAdiLilYp FLLk iNLLKAlIUtFf LLAY MAIkiXt LLAY PATRiXi

e-A I LLUip LDA LLAYt oLAFTZ >ANLp 1(,X 31LT~

["+.5- Gt.fr Sr1tLL OLL. LiLtil GkAY T, YtkY SIGHT GRAhCts 204 FuRCSIl Yp
!NfLkL-KANLLArp UNr LNSLLIbAIELi IC4 WLFkTi 5AhDj MCLLUShSs

P JS1LY LYSIcKZN Airs, ChiLNt SPm
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LITfrCLLGIC LLG&
W- Oc Ltt CL. R't.S, k2aLkj ScC 1:

2600- 21.3 tLAYS Y-LLtL-Liri GRkAY TL LIGHT ulLi~e iRAY, C89 Pi2RCS±Tts
±'4URGkMNLLAKI LLii Ptkfl-cAbILlrs PgLUR ThUUIKA1ILN, ULMITL
OcthT, LALClLdIlTc fA1Kia, LLAY ?1Afkl1b CTILEU,, 1.f CLA'TI
L44 .UAIT& sANL, 14 SiLT, 21L4 CALC.ILUTiIL, FLS 1L
-kALGMENI ,,

6?.3- cob.5 :.L}Ys Gr~S LL±iLp indt. r KLiwSTY, .LrTLFRiANLLAK, LL*
rL~rCAi6iLf1,r rLuX ±NLNA14lLhI uLLL'ilIc CtMENI, CALCILulTL

fAikIA, CLAY 1AJKJ.XP M'UIILEtu, A- LAt9 C'l 4LAKIt 3A,\sUJ 1,t
SiLl, I.; " LALULUI;ITzs dLN1HLNIC FUKAr±NIlFLkM,

tMAY tiLNlr±1,) bLLI±NA Sr.gL1ALiA aF.

Zb.5- Cis.c ZA1NLu9 ? LUCKI<AC CrsAYISh uakLttNp .Lii4 rt~i US11Ys INrKrF4NULAt
Lu% rLreCAeCLL1Y, GkAiN Sit lNiL, iA1'tatI VtkT FinL hu

r:i Lh, :iLc-AhdziLMKR MLnJiisr SPH-4tWCitY, PLCK INQLMAIIONO
LALCtiLT±It ,AliZ, LLAf r.ATRiA, uLUMlt CErENT,
i'INbLLLt~tLD to4. LLAYJ ±isA LLLAVIlt, 1C4 LALC±LUTITCJ 0AZ

rnLwriAliti. AMt'U I16LLLSKt(S

4Cjuc Oi .LAYI YLLLLki.)n GiKAY IGJ L4.CC1[ JLlvr k.,I..Y, Qb.Z PCXL)ITY,
,L)IILKCRMILLd'(J LLh $CtsPEALLLT r PLOiR 1r4LKAlILcq OLLuhIhL

LU:PENT, LvaL iLvt 1itt MATiAP±x CLAY fA[RIX, I±Z CLAY, 051
L.ALLiLUiilts ru LLL2AK.f Scr%1fLNlt FCKAt'IirLkA,

3O.C- 94.L JANLI, 4'trT LitiT LKANGL lu kiri[L 144 ruh&U~ilY,
±IvtkA~hNLLAk, utt~lN St: Fili., RAN(,E; vddr FINE TL mELiLr,

pb-~aNLtd4*s rtLiLti 2at~nr.ILix rLCg IM..LRA~ICN, GALCILU;TITE
r'AThIX, uLLLrlrL Cct-tNT. [5% CALLILLJTiTL a3t L;LJri"lL, C4A
PriL2P~AAVIC ;MHiLp NL ,-.Z)IiL,

t.LAY isLL+.S

40 3:.u Aa :,4 rtcl

a .O o.C ;)AtL, YLLLLWE)hs %JATJ 144Z rL ML$)iTY. ±N1LIhGkANULAK, Lll'*
P~C" AiLLY, tuKAIN SIjrIti Fac KANGtI LRY FINE' L 1 riuLt!,

flud-Ar'd.LAt.! rcLJiLM SPrtKiLiTY, &LL< INLURATIUti, CLAY
l'ADicIA, uLLCM&TL t.LLN~g u&?4 CLAY* bit. LLLLF ITts C'4%
FL.)PnAT±C ZAfj .L ALCAr'tUL)s Nu FU.~sSILp

i'.C .0 AS AdLVr kilTh ruLLLSK rNAG$.A'iu mUkL PFCS.(ifl.

'fj.C- '4.s AS Ad1CVi,

tvniJ- 't. TLL6LobIir -kA~p LA r-0CI2IY, ih1LRL*kArhtLAk, LOW

PckfLAviLilT, PuiR iNULKATIUNs LGM1Tt CbrLE.I, CLAY 9t]pLX,
)A ..LAphiL 5MNLP CcGt Ph..j t'I'Ai SANt~i C3A CLA'f,
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L1it-uLLjG1L LUG

LLL CL. 144 , K26EP )tC 1

+ "L+- 'i 7"i 5AhU, YtLLLwLSti ; kAY, 14A FLkO.54TY, INTLF6KANULAR, Lu*.FtkMtA81LiTT UkAIN alctt FINE, RANLt: i+tiir rjNc TO MtLIL;h)U6-AhGLLAk, PLD1L:M Sr'n RiL i r, rGLR ItLLkATILh, DCLCI411tCC OtKIP CLAY PATRIA$ 1L% LL Ar c51 LWLCrIIt, Gil: PhLSPHAIICSAhL MLLLL.SKS

ti7.L3- 45.u NJ kiLOV ckl-ukALLCIC krr jElS SOFT CLAY.

+y"C i.U CLaY L kAYIJH U L i VL 6ktt1% JcA p[kpS11Y, IttiTL kGK AnULAk LCrkerkMtABILl i r rL:Ck ir,0UKA i iLh CLAY i'hAlkiX DLLuMITE LEPENT,LALLiLU10L rATkiX, i5X buLUMITt, i7% CALCILL.TIIE, CbAQuAkli ANLP Lip Fr1L5P'iATiL SANli, BENTHENIC FGRAeINIFCr+AsM:+LL USKS, FL).)Si L FkALMtN 1 S, LS TkACLiLS
5c"{;- ac.5 LKALGS IhTL UhitKLYING SQhLSIUtrtL.

: ":- :" )ANE luj''\t, YLLLLNISh tUi AY 1rA PGRGSITY, IN1L-kGkANLLAkP LCPPLkhCAbILIiY, k3KAIN SILT: VINE, kANvt:I vERt' r1Nt 1C P ELILMp:,ua-AhI L:LAkr %LLhL Li iMLDILtM SrnCkILilY h:CLtkATEii LLK-AT1Ch LLLLPITL LLPthT, CkLLiLUTI1E hATP(IX, CLAYMAik1X -J:A ui.LL.MiTEs o LA.L+.iLL Tl1E, v A t.LAY, rGSSILrKAG"E 15,

Ss.C- ,4 uuLLMITtj YELLC*ISrI ikAWs 12x rukLSiiY, INILkbRANLLAit LGi+rtKi .tAdlLill, 50- 04 ALTtkkC, L'LhLJkALt CkA1P S Ltt vtkYrlNt kANGtt tit xY Firm TO h1CkuCkY. ,iALLihE t LCtRATEA tLLkmTItiN LLL4.M1IL LEMENIP LAi;,ILuTITE MATE AP SCXL:ALL iLL1 1 Lj s.X a LoAkTL SAf Dp JiA ?NCSFtIATlL SAND

SAfhLS LJNL, YLLLCWISM GXAY ii4 ' uUkUSITY 1NTt0GkA&ULAk, L0*P.itih.LrbILllT ukAIN Slot: FlhL, kAN GE: VEi, Y FINE TG MEu1LIvSut-Ahbs;LA , h,;UtiLtu, r+ELILM PhtklL ll , VLLR INCUkAT LChL.:LLrsI1L ,LMehT, LALCALLTTt MA1k Ax, CLAY rATRIX, 45XUuLLMI1t:y cDA Lp.CALL.iITL., J54 LLAYr Ft 3IL fkAbMthIJ

5J"U St.G LilrcSlLrtt, v kY Llbl'{1 t + AY 1it:c t'L.kuS1TY, IhTtML; iAhLLa , LairPc#tMkAbllll to GkAlh TYrL: L.ALC1L0 1It tikAih Slit: vEkrribt kA1 GL: VLKI iiht: 14 MICijit.YSfALLihE., eLLR INLUKATiC1jL:ALLILLiiTfi VAIKiX, DCLLMIJE :EhEhi c.z LLL0IrE cbtuAkli )AKLP

L,; 1 LiKL.L;LATALrt

:o"i'- %t.U LIPLSILtL vLKY LitiI i-kLT 104, FLkLS'lY, IN itk6RAhLLAR
"uLuIL,, PLZSIbL'1 H16M PLkP,,LAbiL1TY, Gkt:lN TYFE: CALCILL 11TtLrrSIALZ., SKtLcTAL 204 A+LLLh..MiM iCAL L;ChSTiTLENTS CkAirrSikt: miL;KLmYSTALLINEr kAh,6t: M1CR0'%'FY3TALLlhi TL CGARSt,6L,,-L, li bikATlLttr LALCIL4.11Tt MAin}X GLLLMITt LcMENTs SPAkRYLaLL.11L CtVEN 1, i A wu'LUMiTE, i54 6UAkTL SANV# O24

rtluSPHATIL aAhLo FL SSIL MLLES, MLaLLUSKS

"C ;y"D AS AbLVt kITA VLKY MJGF, rLF.US.TY Ahu Pt:hrtAb1LI1r.
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LJ.TtLLCGLC u(,
W- Oct * LLE -U, l4eSp K~tE, .)t 15

5v.O- CC.U LII'LSTlu~, ttLLUOJ. i LtkAJA 1jC4 PukJSJjys INUERGgANULAR, L~hPcdthA6±L±111 GR4-It, IY~t: LALC±LU1.ITt, SKLLETAL, GPAIN SIZE:1.~r~n FINE, i&Af'OE: Mfl.RL~kIY~1ALLINE 11. CCAiRSt, rCL<I:4uLkATICN, L.4LC.uL.,.I1 [ilk NTj1A cCA tiLAx1L SAINC, J42PdUiS~nrMiItL aAig MLLLLrSKS3 FL.t± ILtKAGlENT~,

C~i"G- o}.v AJ AeLvtj

tj. cL.') Ltr4ESluih, YCLLUA±.Se tzr'AYp 15. rUkRQSIT'Y, Ir1LKGnkAt~.LAk,
r LLL±,I rLSS±bLY hJA6r aLKL'A~iIJY, GIk'Ai1N lYrE: CA LCILLTITI,L.KY.S1AL.), SKL~tJAL, 4f4 ALLLCtirtICjAL C:CN 1±LL.Nls, G-K AI NSlits rSLLkLJ.AY$IALLINL, XAI' Gt: MiLKOLKYS1tLLiE [U CJAkSEL,L~,U l £~LLt kAI IC N p LALYILUTIIC M IKIA , DLuLf6 1t LEtVENT, FA K KL.ALL±1~tltt CL'Nl 7 54 uLLuP,1& , t5,4 iuAidj1 Sni'L, rICd

RcCMY$1ALL IAI4L.N, flLLLUSIVS, r.J 5IL MLLCS,

ocLet,- ti AS AdUAL,

Lb.L- C'w.L LlrtZTaL(NL, YcLLLLwI-I b tkAY, 14A. PLrCLSITY, ThTtfkGtANLLAR,
(-RAiN IYF~: LMWLL±LUIIL, C.YaIA Lts cLJ ALL LhtEtiCALLJIN. i II utr I S, L:KMIN ai2z frILNJCI' Yzi ALLINLJ NANGEziMiLCILL,KYalAL L±Nt IL CuArKS, C-Uiu £NDUrkATICNs (.DLC iLLTIltMAIxi LL LUMITL Ct? tNT, SIFAIK.r LALCiTE CkI$ENT 3 40LJuLLriTL, Lc4. 'LAKfz SANC,p Oc-4 riL~riA1IC --MMUP r-kLI.43ALL±4A{ILN, MULLU$KS, FJSS1L MULS,

by L-~ f%.t. LIrL)ldN t, (cLLCwSSH GkAY, 2CA Pux,;iL~Y, IN iEKUiiANLLAM,1'ULLIC, 9 1L L I±LLJF JH, PcK1rcAbj.Li Y, uwPiN 1fl-j: CALLCILUTIIC,LNYS IAL ), :(A ALLLLr-tt±CAL CCNS11UL5Th5, GRIAIIN 51jk:
ri%,.LCKYA)ALL1Nt, NtaMS1 ri~ku;;kY.SALLINE Tv CCAnz~c, VLUiNLLRAT±LN, CALCLu[~tITE tlAlA ULJMIlt CtMZN, SPFR'R(,MLL±1Lt LlrtNl, JiCt UULCI4IIt, e'#4 Qt;A&1l SANL, 034&I-ILS1~-A1IL z ANL, r1±uri KLCmIVSTALLILATIL~h, FCLLLSNS, FLSSIL
rJLI fl

710u- 7&*J LUJ ul LII&LLLA61 wN-URILLEk KrFUKS CAVITY

12.cl- ut.U A.> r9 TL 1i EtcT.

/1It. t; 7 Lir~staTut, adLKY LIuriT URANC- TUt LiG'HT L:KAr, 122, rCKLS1TY,k.rwitK~nANLLAK1 INl~rk.nST4.LLIrv:, r1uAt)lC, Gr(Aiat TYPESLAL .IL~jIIIE, CftT.)TAL,, .tC* ALLOCHEMICAL CCNSTITULNTS, bKAINS±Zt; hMSCRLA.NYSrALLLNL, KANGtI ?1CPUCKYSIALLiNEit, 1L4RFi±Nc, uCLi2 INLLRATICh, LALCILUilIt MA1IX, CLLCMITt CitMENT,SP~AtsY 2:ALLI it CEMtNTP i2UA ULLCOrIIL, 3t4 LLIAFTZ SAN&,s uIXLfrMLC$PhA iC . ,Aivus rUJL1sL PGLC~,

?oc~ lcu SAhuSlLr, ickY Li(taMF uKAjsGa Tj1 bRAY±Sj- B6RChr~ 12 &tt jlI'4L<CANLLAn, FILLD±C, (GRAIN Siti I-INLP RANuE: VEto FINE TLMLL1U~hD Sit-i-NC-LLAK, hIuH -PrtRItCiY, CLL INOLRATLCNsLALCILuilIt M A( A, ULLUMITE Ctt ENT, SPARocY LAL..IT& CtrtMNl,t& c CALLILLITc, euh4 UULU!IIJc, 024 PH-ISPHATIC SAND,
TULL'LaKJ,

iu."0- oC,.y NJ kLCGkLPjY-LJKLLtN r'truki CLMY,Sh1&LLANL SAND.
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LIHLL~t.IC. LUGC
~-CL*LiA LL. 1'443, &Czot, SEC i5

GtJU ai L1'L)TONL VP LLLGftlSh GOMY Ti. LIbhI bkAY, Ic& PCRGSi1r,
±NILHC-KANLLAk, rCLIC, brAiri TYPL: t.ALCiLLITE, CftYSTALS,
L-RAIr yiiE r1I~kLCRYSTA:LL~I~C, kAhrGr t'lI~CCRS1ALLlNE TCL.AKt CLUL aNLLRO1iLir, CALCLLLTI.E J AiIlX, UCLL?'I~
LcrtNT, SFAkk~Y IALC~slt tLNTP 3'54 Lu'LLfilLjP 65X (LAI&I

OAiCA t-&iCSPHATIC SANU, IMLcLLSK$, BA&IL!CAP FOSSIL rUELLS,
4iJ.C- c.u A.. AoL~t)

QLC00 &7.iQ SiAltd YtLLICa1r (kAYg .1e, FujKU~i1Y, INlIEKbKAtLLAk, GRAIN
flLL ISLUILNp hANrGL Vck) F1INE 1L: VYiRY COAMSE, SLa-ANGLLAR,
*LJLILD rLbILM SP~i~l tK.A Ir OugATjLn, LLCMIIE

.LMLNT1 LALCILLIIL MATN1?A, C.LAY MATkIA, 2&4 DLLLrITE, C5Zl
LLAY 1tAU PhL;SehAJ&C SANLuj OIX PHUSPHAII GKAV ELI MLLLL5KS,

.u~k iit GkAtLLL

c?.C- cc.~v SArIL, YLLLolA~Lr1 CkAY TL LbI~l- JLIlk GRA), ±Ux kuiCSITY,
.JLrCfr4lNLLAF, GkAIN Sit: FIhc, a.ANGL: .tKY FINE~ IC CUAk.Sti

.)L-AMLLA* rUILN SFiEiCITY, PCCJK ±NLt0AT±CN, CALCILLTi~tMlA1IiX, 1LAV MATKtIAP 407. 1ALCILUTIIE, Cct CLAY, CiZ
FMCSPrAIlIL S4(*t~ PLLLL4KS

obo.U- SL~*tJ LuLLI1rL, C~rKK GRAY iC ijA~di YCLLLhISrI EXCatp' 15X ktiLIY,
bIALLKQN#rLLAA, JILLLIC, $u.)SIdLY ratGt- PtrKiLdlLITY, t,0-'CzAL Ttr4), tLMCLkAL, 6RALN SILL: VLKY rFtL &ANGE: VELNY FINEVs MICNRLCFSIALLINC, G~uO INLtIrAJIUN, LUL~frllt CtLtTg
LALL±LU1±Tfr tiAlK±AP 11s,4 LALC±L-JIITL, Q4"4 PI-OSPI-AIIC SANU,Hl~i- RECI.krS1aLL±.ATIoN, rLLLu3$.S, FO IL 'CLLS,

rrl~nfrrAIL LINING FLS~IL tLOS.

tJ. ,'y.. Lui.Lllih, tkRA~fn uRANbtj 141 r'LkMS.IL(T IthILRGRANLLtR,
twLLiLg 5L--si;D ALTtktv, ELL1-KALA GkAiI' SIZE' VLIKT kANt,
flA1CC: O I~ FINc TL MiLUU+YSTALL2I~L, C-LLL ±NLLkAT1CN,
h....t'lit CtMlLrT, LALCILUIIiT MArdA SPAKkY CALCIft CtNhIp
eJI ALLILLIflL, PvA '.LAKTl SANUp MJLLL.SKSP FLSSIL rCILD$,

'...O- r4.C LirLJ.Ijt, GKA1Y±Th LKsANGC-L i&t7 ri:LS'iCt1 ]LN~tICRANLLAKD
r..SLLJA., rL$$iVLY raGM IfLktEAoJ.LITV, tktit% IYFt: d±CC-tA'C,L tlaZiat&S, LsAtL±LLi±Tc, "A ALL'%-rir±CAL LLt-SIYTUt'TS, GRA-IN

)icL LI Fit tP I-Nc ANLtA I1C$0,LLYSIALLH4i TL CLAkSE, GULL
£IuLsA I±L, Ax'.AL~iLLTT rAikix, SPARRY CALtiTE CLE0NT,

LL4rii#L CLPCNT, 354 LLLLrI1t, C44 i.UAi.J SAN L, e-iC-
KLt%. TSlALL 4i1ACt%, C;i.L,±NAP %LLL.SN,p FUSSIL NLiLJS
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L1THLLLGiC LOG
ie- C2d

y'7oG- IJI.C

Ltt 4L. 144z)o KZilE! StC 15

Lil'iiTuNcs GRAYISh i3kLwNs 404 PiAGSiTYs INTERi.,R,4NULAR!
MJLU1C,' PL-SS18LY riiGt-i PERMEABILITO GRAIN IYPi ; 610GENICP

%.-OSTALSs LALCILLT'klE! X51 ALL:sCHEMICAL GCNSTITuENTS, GFAlh
SI!Ls VtkT Flht KANGE: MICRL.' <YSTALLLNt IL CLAKSi! MOLtRAI

irVuLXAllLh LALCiL4;T1Tt PA1RIXs STARRY CALCIT= CkPL-NTs
UJLL4MIIt LLVtNis c.)A OuLiMIfEs HIGH k-.LkYSTALLILATIGNs

,; w :ahA i LLLLSrts! FLi3 lr. !'.Tli)as

Fk1Ai Lt LittaliNL

ItJ i.s L1rL.) Ltcs Nnlits iJ4 rLk LSITY, INTEXL110S1ALL INts Li:w
Pckl'cA61 1Y! G ,i4 . TYRE: CkYSfALS! LALCILL111t, 3iCGENICs
Iix ALLL..hLM..tAL %. rrSf.iLE1 TS LKI itV 51cE: nlCnE t;r<YSTALLIhE,
KAJ\:c: r.iLKUCKYSIALL INt iL PLuiLl' GULL 1NLUKAT iGir SPA aii<Y
LA LLIIt .. tCLivl LLLiriit Lt.Pk N Ip L A L L I L L T I I L it ATRIX! G oa

LiJLt:MAIs:! ?WLLuSKSP

uJLLMliL rULOAIE YtLL-jA1SH bkLhhs 14 PLRLSITYs
1NitRGi<A14LLAK hLLJiLP :J- loUX A LILKc0 ELmtDkALs CRAiN SIZE:

t;ICKi.Lrl )]ALi-INL! KANGr= MlCklC'kYJIALL INE TL 4ikY FINES LLCC
AILLttAft Llvs iLL.LP!11E t cMENI, CA LCIL ,IIIE MA1+ lx SPARkY

%.AL&,ITc CLec IP 4L,4 LALCaLi.TiTc! Iu;. QLARTL 3ANUs FIGh
KtLk1Y 4ALL1LATiui* tyuLLLSKas FOSSIL MLLGS!

lyS. - U L :Lijml i t! 1An-I It IL VLKY Lii.riT 6RANGts jrA, rCkCSITYs
It itKbkANULAr, s 1*L;LUI s '3- i C4 ALItitLU* ELrtEGi:AL.* GRAih Silts

veizti i iNes AAhGL I ," I m, -,C kY5TALL 1ht Itj 4tKY t 114 EP (; LCL
iiLLkATILNs uLLul'11t .,tMthi! CA L(LILvTITL PATklxs Z5t
CALL iLt, i iT is Cif. r HLi P'hA i IC SANli! MLLLLSKS! FOSSIL PL;LU-

1v4.C- iQi%.J i,,AYi wriilt IL YtLLL AIL ri iRAY! iGA PukCSIIYs IhTERGkAN-.LAks
Luw r't-RMcAcALITY rLi 0i iNULXoTiuhjs ULLLMITL CEM Nlr

LALLILLTIfk mAlKLxs iLAT >~ATk its ?-."4 LALLILLT17EP iCt SILT,
L'cA CL.Alp fu6LLwLK5!

ivra"l3 Aj A urL kliM aLtES LF PriL$PHATIL SAND AT IL7 Ffo

lJa.C- IUS.u AS AduYkp

ijtvC- IIC.i: AS A6 tVc!

11L.L- 1149k, CLAYS LiGhl L'Lilrts 1L4 PLkCSii ft INTEkC-RAt LLAit LCw
PtKeiaA31LIIY0 i'LLR INLLKAIILh1 0ULUM11E LLrENI s Ca LCiLLIArTt

MATkcXs %LAY MAIklXs iGA LALLILU11fc! C59 CLAIP 1CA uLAkli

SANG! UG4 FHL erIAT1L SAyU! MGLLUSKSs FOSSIL FKAGMENTS#

ii'+"L- iG.ti :LAY wrlTi s !C4 PLkLSIfY iNTtkGRANULkk:i LLw FEKIALAE ILIIIP
PJLi INuLRATiLNP CuLLMiTE CEPENTs CALLiLLT1TE MATRIX, CLAY

MAiFIXs 3.x ZALCiLLlifks GIZ CLAYy UzI f.LAkTZ SANC! U34
r:iL, PhA f IL >Al U tLLLUSK s FOSSIL FkAGPENTS!

11E) 1ie"v A.) ABLVLs

ilbv0- 1cu.J AS AbGVti
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LII!"4L:.uiL LOC

;),c L . Ltt GJs 1444 p K2bEs 4cC 15

LIPtSTLhi:p YLLLUmISH GKAYs JCX PLit+ESllYs 1N1fkGkAbLLAkp LGh
rtkPtAdIL41Y, Ck^IN TrPtl LALCILLIIIcs biCGENICs iCX
ALLLCHLrICNL LUN.,ilTutNTSs t7AAINv S12t: MICRGCRIS1ALLINEs
kmKGL I h, :kuCkYSTALLint 1L, MECLPis Pink IhLUI ATION.# L l.6PITE

LtP!thls CALCILuTiTE PAlklAs jW't LOLOP-17Es CIX FHLSPHATIC
SAN bp UaX 4tjAhIi sAN i.s MLLLbSK. s FL, aiL ?,,CLGSo

iZ .G- IL4.v aL1L-ri1LY SANO t.,PKa6NATr- PILL

14.G- 125.v AS ABL;vts

1t aC- 1 4a A AdLVL,#

1j4.L,

13Ga .- 19x.1;

Llt"tSluntrs *t"ilc 16 YELLLiiSF GkAYs 104 PLFC51TYP
iN7ticbnANLLAks LL* rtkMt Ab1L1TYs GRAIN TYPtl CALCiLLTiTt,

61C-r"NiLs 154 ALLLChl:m1LAL LCNSTITiit-mlSs GkAIh Slit:
P1t,,LCxYj iALLINLP KANGt: N1GriUC1cYSTALLINE TL CLAP, SE,@ rCLk

114LLRATiLNo CALCLLUT1TL MATxlx! L+LLGMi It Ck1wjNTs 30t
b;LLL?-11E C14 CLARTL 5ANi.s h"CLLuSKSs FC: S L l-RAGMENTS,

LIFESIuirts GkAY1SF E;kA1%GEs IiJ+t FLRi,511Yp IhIl k6kANULAks L L 6
rcktEAb1L1-1Ys GkA1N 11rt: LALCtLLIITts i:ILL- Et, I Co r;LCR

ANLLKAIIGINP CALL ILL IiTt r'AIK!A,# UULOMITt LtPLNIP 4Gi
LLuLLMII LS eLt LAkI SANLI MLLLUbKSS FCSSIL FRAG! r-NTSs

LIPLSTLhc! YcLLLpiijm i KAYs 10 e[jeOjlTis DNTERCkANLLAks LCM
t'cKl'tkBlLilYs bKAIN TYe'c: LALLILL111Es BICCEN!Cs jCX
ALL.jthtMik-OL L'Cr,4. T1ItLNTy, GkAilr S1Zt: M.L'CkOCkYSTALLINE.*
kANGt: raLe uLk)SJALLiimt TL LLAK.str PuCt 1hLL, ATiCNs

+,ALLILLIl'It MA)xIA s bUL !"iTE i.t t^civT, 2C4 GLLEM11ts C54
6UAK1L ,A6LP Cc1 fHLSNrAIIL SANi1s MLLLL. K1s FOZISiL
rkACmr-NTS, rL15iL MOLGSs

i"lu.0- .i440V AS Aiscvro

1+r2.G-- ilc.v LO*,L T Ncs YLLLU-hloH GkAls lve PL+KLS1T1s f".TtkGkANULAK, LCWrr-KtCAGILI Ys Lki;IN 1Ye7L: CALL iLL111Ls 61LGLNICs 2.A
ALLul.hrPIiLAL iUN.)IIILthTSs iskAIN Slot: f"ICRLCkYSIALLIhcs
KAN6t: P:ILkuCKYSTALLiNr- IL CLAKSts rLt(ih it~L.L: A14Crrs

CALCILullilt ellkiAp Ui:LLM1Tt Lt1'e:Nfp 2L4 ULLLK Es 1541
.UAkIi SArLP Gc1. ImL ePAIiL SANi.s IrLLLL51(Ss

t'fC .G - 11b a1 F; .! NLiL1f L!

lsbac- i4L.: LLAIs 6kAY,]h LLI is 1CX eLrkCSl Ys 1r0LkGKANLLAKS Liar,
rLkPiAb:LA IY$ ?L(,k IN LiLKAIICM1s LLAY MA TkIAp ILLLOIIF C*LMENT,

NLCiL%.til# r,1.7Kt s 2uY, ULLLr1Its 10.1 1.LAkl1 AKCs GI t
rnLSPrlAIi, ANuP J1$ Mi:LAJ I- lSSIL F x.A6VEh7z ,
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LLTHCLG(bIC Lot,
C- C26 Ltb C. 144,5, Kc2bt, ao 1

x4.5 kb4..u Lirclt-rqt, hrilL, 10; WGkLS1?Y, ibTER6RANLLAk, LLhF'LxmIrbALi1y, GI&AIN TrI-t: CALCLL.TIT, 1c0z ALLCCd~r.ICALtLNSUTiiN1, tnkA±N Sl~r:s fr1CJLKSTALLINtJ RANGE:
tMCC<Y.)tALLINE IL fcCif IA PLJk INCUWATILN, CALCILUTITLI'ATrIAg rLLLiITE CtrLNhT, 3tA aXLLI icp G5% 4rLAIR1' SANU,ruLLLtiSK~i, Futs1L rRAL5 tC'ir,

.5' CQ- c .2 SANE, GFAY±.Jh uLcs £uk rLAC~i Ys LN1ERGf 6r1iLAK, LJwrekILACiL±IY, 4KA-IN 5±Lt; P Lih kAN(?cZ: VLKt Fitr fL.utk.)LA 3UL- NtL LAk, KLULLQ, !SLLILM $&rLNILATY, PLCRir LLMAT±LN, ,,L'Y MMTKIA, LLOEMITL LLr~ctTp LZ.A LAY, iCJALULuMLtIL44 PHdu,)FA11C ZfANt,

i~c.L0- 15.; LL;AY) vk~~ tL±1tj PL~UN iGLUKATIUNV, LJLLMIIc CErLNC, LAYPsAIRIA, ±:;. C LA Y, J p riAJIj 3ANu 1x Fl LrteAlIt SAIDCI%r~i~tj o.4N1tLN4 L tLkANiNrLRA, tJLLUSKS,

It)LL~r SIA F.

154.U- 45e.Z

1Z.'t.G- Lt.U

.f.C- 1c0.C

AS MdL~Vt,

ANL vm~AY1.) ULjAL*s 1y4~ i-LRLSTY, iNTLRC&AN LLAk, LOweLH'Ic d.L±I~r, U&Ai'N 5±zt: t'LClu, ICANGE: VERY FINE TOCJ;AK3L, $LE-ghLi4,h, kjuuNut~, iLD±ILt SFHEkitL±1Y, PLCk$±NIA.Ci.AT±ILLN, .LLLUIiIL Uti'AtN1, LL AY MAT kLX, IrvlcktbDO,'3 15,u JLt,$ IILs Ct4 CLAY, LtZ YMLSPIA Ti(, SAND, Oct 1i, IAtILLL.)K($p
rJ1S;IL I-KA LLtNg1,

SILLL LLLS i',1ckidtLL.i - kQLrNu ULLuMITE P'tnLES tiEC .

CLAY, u'ksYi~tr LLIVL, 1t1 4 PLRCSiTy, £NtkGkANLLAK, L~w?tsrLEAb±L1lr, rLLR !iNLkrAT1LN, ',LLUr'I1TL CLfrt:NT, LLAY PI!AT9jX,Pdrft&rLutL, 4.4 CLAY, C,44 QLAR~Ti SANG, 01t PHCSPHAIIC SAND,M' LLLS.)1 ,, r~tSS±L FRAe~'Er~rS,

LLAYJ GIkAYiSri --LnL (~MLLr1, 10%4 $LRwATY, IITERGRANULAk, LEivFtrrtad~lY erwue IL~AJ1cN 6LULCiflI Clrri CLAY MMTkIx,c~Z LLAY, C1% rCAkfL SANGs C11 PHIUSPtAIIC SANL, fCLLt:)K:SI
±i'L.0- .oQ.Or .LMY 1 tutAYISrh CILIVI (zRLcNI j ?Lt 9UtIy, LITL kGAAN LLAr, LL~PEkhcAdiLITY, &LjUaK II'WLRATICNJ CLAY I'I9AI,&iA, COLTE CitN0,SrAi~fY CALC4TL CL$*LNI, Uj4 LLAt(T4 SAND, C1% i -LPHATIC ;,AC,ckJA uLLCMtJE, dtrrrUru.L FLNAr.LNI~ktA, MCLLL$K~, SrAge tLiTri

s1csJ.O- !0c4. A.J AbUVLI

i1cd- cc.C SAh'L, GriAY1Sr1 LLALt GiqEtN, 10r -L.RO-SiT, JNiLi<GRANLLAk, LCh+t.KrrtAc1iL1iY, L6<AIr )ss4r t-tUuIi,~ KANGE: Vitit Fiht IuCUAnz n, SLb-MNuLLAKPk, uLiliEL fiGGiL1 S~rmICII!Y, PILCRJtLuK(AION, L.LRY Ne]PIMX, GULLtI4Tt Crcnthls 1u% CLAY, 104bUULL.MtI t, IUA~ rPHLSPAT IC SANG, rLLLUsKs SHARK Tt LH±,
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LITniLLuLiC LJh(
Y1- 4ctt . LUt CL. i4',, RaC LP ZILJ. 15

acts.Q- Iy'I.U 3MfL3 GKAYI.Sn OL.LVE bFctN, 104. rPi&LIT, INJI:kGRANGjLAX, L~w
Pi 'tckIA4LL±Y, Gei.tNSt I ac* t NtL&..SM, kANGEt V ERkY FINL 10

IMLiUI SLEt-AI'aALAR, MtU!t4 SercfIL1 Y, PCM INDURATION,
LLAY tA1kjA, LGLLPIt CEIlLt.1s ILz LLAA (a.Z OCL0±17E, 15%F nCSFphATL± SAhEu, JtZ PrdsPhAlhL GRAVtL, N0LLLSKS, SHAK

J'LQ-±4.4j CLAY, GRAYI1,r ULIVi LkRtNo 104 rLktuSITl, Ih1Lt(GKAfULAR, LCbrcMVaLAu1LilY, ki UR IbCLkA11CnI LLunht Ct'thl, CLAY rAlIdx,diC~ukdAltC, Iv CLAY, ±Oz WUAk~i SANi ,, 4 PbX Ft~PrGTIC SANL,rULLLSKS, bErC~rJNXC FUKAMiN1F ERA, FOSSIL FRAGM'ENTS#

20y.G- Z tJl.;

tO 5S- L±we0

LAI' YtLLLA.LSH 6kMAY Ja 0,x ulJ1TY, INikG&AhLLARD L0%PCKIVEAU.iLLl , IPLJOK iukAiJIri, UU6LOM±& LicrEN I, CLAY t A1H.I~icILILkbATtL, Ct4 (SLAYS °)tz PrJ HATlc SANDS 10X2w LA&1L SANO,r^,.jLLUSK.s, tUi.SL FIkA(M&(ls

iAN&* YcLLL%!Lr CkAY iu LIGnI ULJ/VL tkAY, 1CA PC~kESITY,
LNT~kbtSAJNULAfl, LL~h Pt.kMLAb±Lirr, GkAJA Slidl MiUILM, RANH;Eti0 FINE lU NtC±UM I, SUb-AM,(ULAtK, MLUILM SPHEPIC:1Y, &LL~h
iFILLtAI iuv% C LL AY MAfIkiA, L LLLM11L LWtRt1, £42 CLAY, 4Z4ULLLrITt, .i,,. rhuSPhrATC LSp.L;j VL._LL4S3 S

SArqu, YcLLL~ai~h 4(SRAY Tu~ Li6Hi sL'cLiS, YtILLUwIJ 15% PbRgiSiIyIlN1LkKLLAK, GI'AIN SIL t Mt JiLMjp KANUL 1 s&MYk FINE TOIrLlui, SLE-MI(w(LtR, rLDiLp SPILkiGITYt, rE[CK It'DLKATI rU,LLLL ITC U4t.1, CSi4 6LLr~liL, clz PHCSrh-AliC SAND,
fUluL S K.

t.L~lm VELLLWISi URAY, i X PLRU.)i1'V ±NbMO-GRANULAR, rockiNuLUATILN, LCLuitATt CtrtNI, C4LLILUrIL fmtT~l, III
CALCiLult1 , Ct7. H-L,5rrA'1L DALjcL). LLAk r ZAri, frLLL.S~S,

lw% .(- i14. A4, AeL k ITH PHuJLl LLfLL I&]Lkt LL4$EL.,

£Ut.t- Cju.(S LIrt STIufE, VtkY LI~ri G .AI TL It LLLPIS- (sAY, LO% PLRUSIIY,lii~ThCIANLLAR, MLLuIL, PLa$ibLY hibth k'cRrEABILITY, GRAlNl Irti baLc-tIt,) -ALL ILLTII I, Y+ T'IAL-, t-:A ALLC>LtICALCLI.zd1TLN1. , GRAir Slit tEC±;, kANGHt r!&LCYSTALL1NE TOCj.flt iLLL hLdJSM.1iUN LSLCL.LI.LT tAlklx, C24 QUARTs
.'4tL, )44 trh.>FATAO Skpou, r*LLLLNSp FLS$JL POLLU$, FOSSIL

LLLtR NEFun1.S *LLL F L. (:-.&.GFrj

ac2.0J- U[4.u U:LtYo Lr 6Kct.I)F. YLLLLk., iv4 &LRU$ITY, IhTL4R-RA~ijL~k~ruGn £htuLkAI1C , LCLLUL LtrEmNl, CALC±LLTI11E PATg1X, CLAYIIATKIx, lI'LrtbthL L, 154 LALC±LL1iIC, C54 CLAY, 04%PrIL. rrA1IC SANI~,$ (4 CLIARIt SANLj MG&LLLSKS, bkY~iiDA, CUR*AL,

1-286



Lc * CL. 1ttS nttL, SEC 15
4c4Q-cd.i. LiIrasTcs LfljnT GRAY, 15A PCRJSIrT, LNTEMC&ANULAR, MCL lIC,I.IkAIN JYPt: otUGehlC, CALC1LUILP~ 274 ALLLCi-tlvICALCjN$I*1'LLIh1), GksA1N SJJE: V&kY Fi±Nt, RAME: ?ICRC-kYSIALLJAtlu CU+AR$c, bLLL &NOi5kAljiN, CALUIL.ITT rATdIX, OCLCMS16:..tttd, SPAKKiY LALLA.1C CLPIt T, 1(4 buLCht~Lyr 047. ri-LSPHA'j1C0 A~ j4 CLArld ZJANb, 1lLLLL5K , FUShS IL CL S,

dc?.L- cic.U LlrL.S1UhNr, L±Uh H(aGAY, 15.4 PLi~uSiTY, £hTEMGiI~tNLLAK, G~ANI~rta 6 ILCE1i±C, 4ALCILLJT1Lj L)4 ALLLCkILMILAL COIS~IruENT~,UKAhlir a4ZL rl6KLLNYsiALLLNE, KANt1 MlLRCC&V 1ALL±NE TOL-.JAnSsa ?M.,LEKAic 1NiloKA~ILcr &ALCLur±It rATRIA, UCLci±LC., ethNI, SrtjIKXY CALC;ITt CcttNI, ;:, OULLMIEL, 1(4 HMC5&k-ATIjzANL, cL4A f.L4fL SANi., MiLLS5K5,

fLc.ut- 2:.i AS ALLtc,

LiilLTC~L, LhI ULflt, icA PJ'kL,1Ty, INlb ,$ANLa,&, GkA±NJtPcz titLLtr4JC, L.nT)ITAL.SJ SKtLCIAL, 75~ PLLL:LHtA±CDL
v r1i~ eI~ T ,MkA' SlitL Mt±~ , kANGLZ rl l kCckYSTALLil TGVtnT [LuArSts rLLK NafLILr A~jLN -ALCILUiI1E FA~kiX, LCLL1frIILCLhc~[9 L.LAY rAT4,Jx, £NTLkbLLuEL, 0. 3 V4 CLAIYJ 1, CCLCPUTE,ts6Z -LAkil S4Nb, L*t PnU.fPHA~II SANj3, ILLLLSKS, dRYLtuAs+.k~ LM.SFALtA,

uITSIriK .cL U 444 1.

A z aAGVtLgLT r L+L.4tJ~LY INLLKMIL,,UYSTEw cEuS

L art$TL iiL, Yc LLC'4±i~r GkM Ys 4 LC* t~k.WSI TY, JNhTtImC-JANLLAkc,LKAIN llft: tii.6LLC, LALCILLIIL, 20t ALLCCIEItMCALC..J"iTLLtnlS, GI<A4~1 Slitc: tICIuLMYS[ALLILt kAt%4cI.l±1fKLALkT5TAt.LjiNL lu Ma,±ur, $UULKIIIAE JrULWA1ICN, CALC±LLTITE*~4iKIAg .SrAp&Y %ACLLih Ccrthl, 2G4 tkATc 'AhNU, 10%rMCrsChAilt )AU ?IuLLL$K$, FLS$IL FkAtrahtS,

b.U 4t.0 A. AbLVLt

LiMCSJUNL, YLLLL~u~m bRAYp 12Z P~g~jyTV INIEM(ThANLLANsT MiN T'rr:z -}t.t~tIC CALCILIJ1as SKE~tTAL, o54ALLLCtit.ICAL CL.NaFiILtiNIs 6chAiN 511E: MICKLJCRYST4LLA.
4 ,MAN4c; N~LJLIYaIALL~hE IL. CLArStp A9L ERA~kI £NURAifg.,CAL~iLu1±fl r A~k.L, uuLut9llt CctMtNT, SPARCT CAL~.iTt CLMENT,i1 # DGLLCMHE, ± , .LAkTs SAND, ILA PHUSPHATIC SANL,?JLLUSKj, hKY..d'.A, rLsSIL FkA(LENTS,

Lit1tr~liSr, YCLLhWISr, GK.AVTi YLLL~hlSH bkAY1 £51 i~lSlYiNTLIGKhANLLAic, MULL4CVI *U;iN Ii'PL: iILtNIC, CALCILLTIIE,C..RYSIAL: , c34 4LLL ,iL:MICAL t.CNSTI11ENTS, CHAIN SILEimiULI.krSIAL±Nt, kLANGLI Mlb..U6'YSTALLINE 1L MED©ILM, GLLC1±NLIA1 TICN Ls-LC±LLI4It t'ATIX, LCLGMLIc CLmENI, SPkyLALCIIlL CL1LtNT, Z4 LLI.rTL, A-0 4LuAMJZ SANE, 1OA$mUjPHATS. jANlLg M"CLLu.KS, ELJ IIL MOLDS,

'271.t- ch .. , ILLEK KttUFrtIS LAv£TY - GL.LL F LI2K {31- Pm)
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LIThLLLb1C LLG
i. - U t . Lct L. Li. 144~ k[tt, S)EC ].

tTs.u- 2t3c. LIPLSTLhts ltLLL*lSm L igAy, iE rGkCS1TYs 16TEkCNANULARPMOLL1Cs kLtICLY h1 h PEN A614ITYs (>kAih TYrtt blLGErti1(.ALLILuAilkP Z KtLtTALs 6CX ALLw4Ht:M1,AL C C N a71TLtNTS, GicA1hSlice htLILMP kAtGE= h1Cf LLRIS ALLiNt 1( C O SEs GLiLDINGLkA !Lh, CALCILulllt MA1kIXP i+CLLM! It CcMLhTJ SFAkk.Yt ALLiTt L L P E N 1 s fi- Ct LLLU1',L1t, 10X uUAkIi SA NL, .4PHC.)PhAll , SANWR MOLLUSKzs FL'ja1L M6LL'Ss

Loi.C- e4ii.u LiMcSllrts vtkY Lil Nf 74A,'vLSc) 1JX rukLS1TY, IN7T kGkANLLAk,10,6LL-ILs L AiN IYeL., tiiuGtNlLm CALCILU7ITO SKELETAL-, 
4ALLLLHtt,4LAL LLr4.)71TLtNTSA {kkih SILLS >,,1CkGCkYSTALLINE,

KANbti h;iCi.,LiynTSIALLiNL IL. CLAKSt, GULL INLLRATIiiv,
I.ALLiLuTllt MA1kiXs LULLMOL LLe-thl, SFAkkY CALLllc CLhENTs1.-) LULLMIlE, UC-A PMLSrmATIC SANDs 109, i;LA02 SANLs dk1LLLA,hJLLUSKSP FL3SiL MLLi Ss

iAvIT4-L:, AT 20y0.

'ov suL.U Lihtaliitt, VLrY LI(;HI uKAhl;ts LtI I"GkUSIIYs INTEFGk4NULAksL-kAln IYrt: 0!uLt:NIC, .ALL iLLI!IE CkYSIAL:., 1CAALLL+,,ht rI(,AL LJ h-j TIIltNTSp G0,AIN SiiLI ,M1Ck4C1, YSiALLINt,kA66k: MiLj: ,AkYSTALLIAIE ;L Ml-JILVs vLiCL 1Pi URATiLhs,. A L L I L U I i I L MATk1X, SP AKkY LALL IIE Cth;Ehl, 0'A uLARIL SANG,w; X FHUSPrPT1C SANU, rL.LLLSI+S, 6KY[iuA, FCSSIL Fi AGPENIS,

LiMESTLKt, YLLLLwl ,h L-kAYs 104 I'LkCSITY, lS7ikCKANLLAks2PO41N IYPL I LAIC !LLIITL, .KE16IA.LP 4J, ALL LCHEMICALCuN TIILENIS, CkAiN Sfct: P1LkjLkYSIALLItrEs k'AhGe:V14., LkYJIkLLINL 1L; CUAKSLP PJ,;1K INUUkAIlChs CALCILL IilEMAik!As LLLLMITL CLMtNi, atAtxy LALC1lt CLMENT, 104UuLLPl llE, club WLAkTi SAhbs 10: FHUSPHAIi+; SAI'U, M...;LLUSKS,tuSS1L FkA(MEAI3s

,.LA)s GKtk1lSF (;KmY, L i4 Pt.kC;yITYy iNikt GkANLLAi[s LC*PcKrcAt4LIIY, P6ue iNULKATlLhs CALI.ILL1llt MATkiX, JULLrIlLLLrLNIj LLAY Mmf klx, L44 %.LAY, zv4 L+LAI Tt )AEDp 10ArriLSrHAI IL )ANL"s 1"CLLL. Kls FL.)" IL FKAC: LNTS,

AS AdLvt,

" " " . + L L A I P YtLLLw1;,r GhA7s I4A; LrUJIIY, 1NickUi~ANL.LAR, LUwt irI'L OIL+11's ivLK &NLLKA TlLN, .ALLILLTIIt sb7Rlxs CCtu !ilELLht NIA '. LAY MATkIX, ; I w I L 6AT, G, 4 . CLAY, IC CLART4 jAhGr-ij4 Phuse l-AIIC SANLs rMLLLL K;,, FLLSIL FRAGI'EN15,

Si""G- .517.1. t.6AY, YLLLLii izri ut AVp le- 4 PL k.i;;aIY, INI'kiKAN LLAK, L0itFcKftiti.niLllYs eLU-R IAULRATiLh, LALLiLLliTt 1'A7kiXs LULUK.ITECtrtivls LLAY raTkixs INTEKtEL.utL, L.'2& CLAY, lb% CALCILL111E,I uL1.11S1+a, ttrrTMLN.L FLAAlrlllFLKAs

PriUlrhAIt AhL %LAXTL SANL 1NILK'OtULED
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LZTdCLL6eJC LOG
W- Cs~t . LLt emu. 1',%S, R26L, SEC 15

42i.C- tb.0 CLAI LkvaHJ CLivt IQ YtLLLwIsm G4AY, 154 PLEKCS1TY.,±NLitKAhLLAn, Liah FkkMtA8JLITY, IiJK it'4LUATLCN, %CLUrIltCctMLWT, CALC1Lt,1TE flAlkiz, 304 LALC~ILLTITE, L.Z QUAki&TSAI'wg U34 frHLSPrAi±C SAND, flLLLSK$, t$IYL A,

bRYuLLiAN tUILHRtr

iLt.0?- iC(.) &i.AYs Liuhi uLivts 1L64 P~kSiry, 1iN[RGkANCLAR, LLWPtHNALA Lits rLLa( £fiLAIION, CUL~sJfl1 CtIthl, CALCILL~IILM~ihl~scIA .ALCtLuTilL, C4 9I.LSPHA1IC S'4hO, 2J4 LATSAM.., j~'.C~uhj FCZ4±LI t-rAI frcIB

c?.L- 33;9.U

L-LAYR L±ubI SkLLNSM GKAY, 14%Z WLrU-SITY, 4IN1tRGFANULAR, LCWPtL9trAoiL.rY, ttuJ' SNLuP(A1±uN, LUL1T t Certhip CA LC ILUIflLi'1A1kK ALA LALCILL1L}L, G 4 PHLSFrA(±C SAND, i1a4 CUAk1t
'A4NU t.LLL K~j tkYruLjA,

A. AaUvc,

Lim L)Tufts wt-I1L [u VtMY Li(Phf >;ANGE, 14Z PKku-SITY,±NTLt'WKMNLLAi.s IbKASN Itp~: di1U,7tIC, CALCLuriTt, CMY)IAL$,1:A4 ALLLLMIlL LCUNSiiJLchl~ ChAiN SiZti r1C:RUCK-YSTALLUN4pntAnt 1 rL .kGLJkYS14LLLNL TL MEI~uUFr MUL$ATi INGURAl1Url,LALCILLJ ILTL VMIIAA, CL~rhl& CcMclg~ 154 LUICrITE, U4.tr1LS)Ph~aiIC SAND, QSA yLAcj SANU, t'ILLLLSK$1 FUSaiL
rKALMLN~s KY1tu~

355.x:- 3s.. A)I skdLVt

31.C- 3,c.o . AoLVL wiTH P1C E PILChPHAIL: %44)

J"V 2L ,O

LIr L$IUNL, 4ck'Y LIGHI LkAiAGE, .Ibo 9URcS1iTy, aTt~itulr&ANUL,4,oP JLbLC (PAitq it-ti B±LCErIL, UALCILbIIIL, CkYS1AL$, 400tALLLCh-LILAL ti.Ltb.TlrN1til Gkih SitL; MICRCCRvSrcLLINL,
KPII'EUCt 'IILRLCRYSi ALL±NE IL CLAMSI, fJb kATt 1NLLATI0A,.4LCILUI11lt ~M1R±X, OLLLriIrr C ittLT, IF4 DCLLI"Itt, 054iHL~PHM4TIC MNLp 04b 'LAN Ti SA.1L, PILLL$KS, LCFILNCIC,drebuLUA, FC:S)iL FnMGMENt~,

LIPLSTUP~c, LiCt-T UL4Vt .teAYs in4 FUGSIy, INTENC4 ANULAR,GAIN Tf% b~ tnutaLtiICs,CALCILUILt flit05 ALLCL..hEMLCALC&ISTfiTyL13  CKniN Site; rICRJLIAySrALLiIvIt RANGE:MiLkOCRISTALLiL IL V&KY -iN&, rLC&RATE ±MJLMkATIONs%.ALLaLUIlt M'k~X, LIGU.Jrilt Ltf~&N1, iC t LLLLMI1TE, tc5LPuILSIOHA1{C SANLj -p 2-% .LARii SAN4L, MJLLLS'S,

J720v ..bL.C AN AnCLk

3tec.0- S67clQ L~r4taTur1t, LI'ChT Gd'AYi 1:.. PCKJ;Siy iNTtlGMANLLAR, GRAINtYPL CALCALuTi1t, Lk(S.Th+$, 6iCGENIC, 0C54 ALLCChErICAL6LI'SITULNT.S, GIkAit S±ZE: r-ICRUCKySTALLLht, IRANGEIMI6,L$CCY.S1ALL±NL u ViceY &LNk, MLJUENAIE INDURATICN,
CALLILuisTt 'MATINkX UdLILU~l CrMked, Z4 tELCriTE, 104P.-$CPrAiAUC SANO, 204 LruAi. Tt SANL, MLLL$SKS,
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LWinOLuLVI LUlt
LtL CL. 1445, Meat, ZECL H5

sol.o- ?~tuo.u LIrtPLrt VtrsVW LIbbi ukANL~t 144 Puw~LY Ki L A~Lft kSA~ 3CENIQy INTERbkANUlLAR,

AL&LLhEICAL CUNSfiltNis, GnA±N Sictt rnI~ckdT1ALL1NE,FAMKc MiUIIAAYS}ALLIN, L LLAPVSL, MOM iAN ItkLURA1SUN,tALLuMIA MAIKIX, LUL~r.±IL trF, aFAARyI CALCITE ChrEN1,IULkBAIKL, [CA oLLCNLC 0 7 PhLSPr4icl SAhu, 024 CLARTA$AhrL~, NCLLL4K,,

3co3.C- 171*0. Littsl6SL, YLLL~hlSri okAY, 16i FutKu51fls INTL ,kAI'.LAR,MJLLIL, tMXi TYPE; CALLILLIIIE, bIGGruc, (,YSJALS, MCALLLLh+LDILAL CuN~iiTLCNT~S WkINh SIL: MILRCCKYSIALLI\L,
NAhbit r±~whMLKSALL±Lh IL r LUlLr, ISUDLkstQ INDURAVCN,CALL ILJIITL WAk±X, JUL UNITE CcrIMP $5% UCLCrIFE, WiPnLSP-ATIC SAND, WA LLARD SAND, HOLLLSRS, ECH1NC±L,

371.C- 01,6L L1PtSIurt, YtLLLUi0ah btAV ML2 frLP'LIMPl, t~IK~khuLAk,GRtAINr' Wlr: CALCLLTL0 L2EcNIC, LkWYfALZ, McALLL~.LrhiAL CUNSTIILEN1S, GWAN &iZcj IL rl 1LxYSlALLibE,WAM.&Ez rPifubCiHysALLtN TI. JLOI LAP MUILiATb INOUiRAJ IuNtAtLILUliI PATM±X, UwLUM$Ij CLENT, 01 LCLLrlI6, C0rHLSPMATIC SAN, L14 wLAkr2 SANC, 6LLLsKs
dZS.V- ic.'Q LOULLmfl~t 1 tKNAr±$ E.xCN, ICA. rjkLS±Ty, INILKLWArULAM,IN]LRCR!S1ALLIhL, 50-' in. ALT~ktjj tLUrLLkAL, 6MAIN Si40 VLIKYrIND, ?kANE : tILR' tINE T0 NI JknxYSTALLir.L CLLS INLUkA1T IN,LLLLMTIL ththl, LALCILUTIIE tWAQX, lit GALCILUJI~t, .&cgtHLsthAI±C SAM,, W&t LAk.1s SANLs MULLLStsS

3?t.C-' 371,3 AS A0UVL ±11M LAKGr MOLLUSM POLLS

317.0J- 30. LU4LSTaNt, YCLLLlWS3I CAI, Mi. PLknd.TsIy 1r.1fKLLAR,
OkkiN 1fl : LALLSLUT±Tt, oiLGtp~.1, IL4 ALLC~btI'CALL.P&.IK4TLLNIS 0ttIN Slit: ?lCKUL~tSTALLirrC, kcANC-L:M1x~YSAuN II. ('tjL$,M rJLA1t ±U(LLIATIEN, CALCILLIL4r.AI~tA, .LLLmITL LL9ch K1 JZ LUJLLr 4 T L t3 PLSWATic SAND,L44~ .LArh Ohio, AuLLwSKS, 44,3iL FPACLr0S,

4'tc.u- ou.k AS, AioLvt b.T r ~k rCr-Ar

3'w?.C- ti?, LIM~auNc9 VLLLLki&H '."AY, i4G7 rLkunITY, lN1ERG6IANULAM, LCRrLIeuLA61L±i, GkiIN TYrLI CALC±LLruE, EICLL0iC 2WALLLl..nta%AL LLN..ThitNIs, bWAIN SIL&;I MILCLCKIiJALLINE,KANcZ mJL~uL.KiS1ALLIN iL CCAKSs Pi' IhDrpA1LNPLMLLQILjil rAIXx, CG.L,..rU1 CcrENT, LLA2V 'A1~X, W5LwLLrjilt Ci4 LLIoK J3. rrL.srnAl L SAN., i4 *1 LAkI SANE,,MuLLL.,K$, LM TCCLA,

1-290



L±TrICLLbIzC LUG

407(.L- 7-jt ,Q

Ltt LU:. T405$, k2ot, SEC 15

LIMLaUNhC, *h: It TL L1Gi~t GkArs 14X VLu; lh,11Y IN1EkIRANLLAkg

riiLU±CJ.# (; AiN I'rftz CAL%.iLLL11TLP BIOGENIC, CRYSTALS, 4C1
ALLCCI-1U"ICAL CurvTLTUrN1Th, GkAIN Sift; A1CLCRgYSIALL1ME,
XAi(~ri MAt.kL;CIYS1ALL&NLE Ti;u LMRL, MuLoEkAtlE INOURAiT,

%LALCI LUiIL rMTklXJ LCLur,17t LLrthl, IC LLLrMIIED 13t

r-iL:rriAILL S~qhL# )4'4 4a.AKTi SAN L., tCLLLSKS, ECr-INJ~h,

A4 AeuVG WITH MLALt rruS$H41E {i.zi

Lirt51Cr'cp VtirY LIGHT CICAN(;t, sL rIJKCSkTYg It'TLR GWANuLAR,
UKsAIN TYFLa VP.Lfi~it, rl1LGLN1Cs 1+. oZ CL!IA

L ,hSTIuLCNL W ; sGkIN Sltic r1Ck, C.Y$TALLiNL, vANGEZ

;*im~ LLLLMri[L Cd-Mftcdp LCL L2ILLr±(E, 1[§t t4-LSdIiJ sANLC:

41;C- %j.C A) 4iL~vt Alim ritAVY Pr1U-PrAIL CNCtNINAIL' AT tl+b.

i±7.U- t4O.O* LtES1UNt, V00' LiurtI cNANCh T3 VEkV Li6Tl GkAY, LCA
r taLSItT, ±NItKrtf4ALLAKJ L-RAI' IITFL ICALL±LLIITL, dICIoLN1C,

, ALL&-.htMiLAL CU'IiiTiILI'sI3, L-u'AIN SlIE= MIC&QCkY.TALLIHEJ
rSANG(LIt fILkUL.LtS1ALLINL ITL MEOILMr, MubtrAli £NL-AIION,

LALCIL(A±tic P'4A kiKA, y ULCriTL CcttNT, .&C4 DLLLMITt, 144
i-LS~hAIIL $SNAM sJ~ ZiqtiAK~t SANGiD fZLLLSKS,

LXMLTUbNt, WrlTL IJ VLkY LIGI-I OrkAMGc 14% PLRC.IYV
INT~k-.kArNLL~AM, MLLDiC, GRkAIN Ift;t 61UCLrt1L L.ALCiLLTIIC,
)ISLLCIAL, 'Il? ALLL~hfr:ruAL CCNSTk1LtcNT, GRAIN~ SiL ;

MiK.KjTLiN~ KAN~t;t i1CRU KYS1ALLiNI IJ CCArtESh
r~uLLrci"Tt iLL KAf iLN, CALLkLUIiTL MATklA, UGLrI IL CLMLNT,
SAH'V %.ALLIIL c.MtNt, LJt ULLJrIIL, C Z PHCSeHAIIC SM-Up,

tcL .LART l AnuJ r~uLLLZ)(S, bRYui&LAp FUSSIL FkAGmtNIS,

-tciv. 06 4j t AS AnLVc Pil LL$ ALLC'jCILI'S-*'1tLSrhATIC iANL INlEkbtUh

J..C- h4 1. %.LAlY, GvttLNiSh GRAY, lug, PCRC.)I TY, INILtKGkANLLAR, LC%

PrKr"EA6ILiI1, Puk~t~ INOUjRAJILuN, CLUIIITE \t.rnT, LAxLCIL.LTiIL

MAfkIX, LLAY MATw~iA, 1U4~ CALCiLLI Tt, 452 CLAY, C'44

rnLd-bAl~t., a.4hL,s L4 .ArUL jANLJ, hCLLL.)K$# FuS5IL
rRALN Tz ,

LNIcKdcLS. LF VaUMLt tHLSPrPTlIC )ANUS.

.C.L 40.4.) A) AbuVc,

L.LAY, M~iCOLMAIb LL4 bMl.wr'D 15'o PUkI7hJ,'1Y, INTE,~tAANLLAM, LCw
PterAb±LI1Yp rUK INDI..ATI~LN, CLAY MA1KIA, DLoITELt Et 1,J

LAL%.1LU~lt MAAUkJ, eu.x uuiLMiTt 344 CALLILLILIE, MuJLLU$KS
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LiIMLLL:GIC LL(;,

h- 0e.tb a LCL LL. I4111"M Ki tEJ SEL Li

44v.L- -4 *4 0 LLAYJ Lluhl CLivtp it+;t PURLSiTYJ 1hTEriuRASLLARJ L4M
iCkl tA.61L41Y, PJwk INUUkATiLji~ 6ul.LMifE LkeENIP CALCiLL1I7E

t'AfkiXJ L.LAY PATh1xJ 1L.h LALC1LLT11EJ C:Z CLAY, IOX
FHLSPHAIIC, SA#\IJ G54 %jLA011 SANL) r GSS1L FkAL-MtN% p

4L. G- 443.0 AS AtsOvkJ

4't.3 to- 44 .t LLAYP L1GFI LLA1 LJ i{r4 PLkLS11Y J INTER PAhLLAk:J LL*

Ptkr'LAdiLiiIS rLlk 1SuLKA11LhJ uLLLMilt (.trLN Ts LCALLILLTITE
rATK1XJ LLAY f'ATX1XJ 1:)A 16ALC1Ll:111tJ CZX CLAY) Ott

PMCSPHAiiC - )AhL.J C:% fjUAiil1 Sa;vG VULLLSKSJ 8kYCtCAJ

LKILLLAh L IL riLkM

441 L- SSt.J LLAYJ L.i:hl 6kLLNISh GkAYJ ILL rLkLSiTYP INTERCKANLLARJ LLw
PtAM--Ad1L11YJ PuLk INDLRA11ONP UbLUMITL. CLrL- NTJ CALCILLTIIt

I , 1kaXJ 4LAY FAik!Ap 154 t.ALCiLLTiTEJ LZZ CLAY, IC4
t HLSPH.ATTC SAhuJ C:% 4 ,HRli SANLs MvLLLL$i(SJ ERYC[CAJ SHAkK
iL.t1hp FL.; IL FkAtNC141S)

4+tb C- 45G.u LiAL.-#1U EP rrrlTt TO LIGHT 4RAYJ 12% PLkuSITYo 1NTEK(:RANLLARJ
r:uLi ILL 4.;kA!N TYrEs bIGGENICJ i.ALCiLU11TEJ ChYSIALSJ L5X
ALLLI.t;ErLLi, . CuhS11ILLNTSJ 611Lalh SI1r: 1A1CK[LKY-STALLiNkp
KAN(;t: rILhu' LkYSTALLiht TL CLAkLL',# Mwi1 tkAit INGLKAIIGNJ
.iALi..Lulllt r:AIRiXJ Lii.LiCPi1L cMFNTP 2CA LL;LLPITti 1J4
F;iLSPMAIIL :)AtLJ .0,4 CLAkTL SA;iCJ MuL.LL.SKSJ FL$SIL MGLCSs

L, LirtSiunLJ PILLLK41t: LIGM1 ikAYP u4 PLIL ITYJ Iv'ItR(;r AtLLAkp
CKAih TYP l dluGthiLJ C;ALi iLLfITL,# lh1KACLA:"15jp IC%

ALLLGh016AL 4L1N. T%1i LNTSJ GkAiN Slit: PiLkGL, YjIALLINEJ
RAhL-t: rlCkUL YSTALLIht TL CLAKLP MGLtkATE 1Ni;UPA71LNP
LALLALUTAL MATkiXp CjLuhlTE ;tMLNTP 20 LLLLM11EP tGA.

rriLrnA1 iL ,mhLJ 1G1. GLAKTi SAILi tULLLSKSa

-0 f-9sj- t 1 LIP E ,lUIStJ VzKY Llbhl Lkhl,-Lt To w1-1TLJ 1:t PLRCSIfYo
iill tKGK ANLLAKJ ill L'LuaC:it UkAlh 1t ru1LC thii:J CALCA. LLIiIEJ

c.KYSIALSJ '61 ALLLLHh PiiLaL CLN)IIILLNI j ixAlh SILE:
? iCk'Ci:nl(3lPLL Lt rp RANuE: rlCiKJL.k:YSTALL INt IL_ t':EC;IuRJ
n;,LLKPtr JNjt kkTICNp i;ALLiLLIlit Malk0P LL-LLr'ITE Ck0uhis

tuk OLLLe.Tto CoA PML.PFhAilt; SANLP 4X LAKr& SANLP
tu. SiL rLLOSP '

YriLJt't"A (i1. A6L ikl ikeE ULL

,a C- wtz, U Aa AbLftp

4 s.L- rt:.Li LlrltSTUhiJ vtnY L16H1 L:rtANUE 13 khjlLJ ic% PLPCaiTYP
4NTEkGKAhLLAKJ G AIN 1 fPt: bi{]GtNiCs LALC1LLIITtJ

1NIkALLLEJ1ZJ LUG 1.LLLCMCMICAL ;,Lr"STiTI;tNTS, GRA1h 51Lt:
11GnuLkYSTALLinto KAN6ts MLLpkC' hYSTALL iht 4C MEOILOj

MJ1..rKH14 i66LK'ATIUNP ,ALCILLTIIL MATkD s uLLCP-11t CtMENTJ
Z(JX L;LjLur1TLJ LSD l0hLSPHo1 ii; '1ANLJ uiX 1-1;AkTt SANLs 6KYURCAP
M LLLSt45J

r
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L4ThwLl,61C LuG
MF - L C t; . Ltt ,Ls 14430 KZcts 5LL 1:

.G- 461.{1 LtiLLmiIC1 1CKI L.LtiI UKAPLLs 14X PukuSITYs IN ILkC-kANULuRt
ALItKcLs tLhcukALs CkAIN Silt: 4EkY Hits KANGE: V&klrINk Tu M1LtRuCkYJTALLIAEs uCGU 1hGURAT7u Ns GCLEMI lE CLI LNTiCALLLLuT LTr I A I x I A 1 104 CALL IL.I.iIt , C:A Pt-L5Pt- AT IC SAN Gs1 wLAKIA. Abwo LRYILLAS 1't.LL. 5 3/

461.(,- st4o') LuLL,11ILP rcr<.Y LIGHT LxANLEA tot PCRLSiTYs lNTrKGKAhLLAks
oLItilk cts LLntukALS CKA4:r Stec: VckY rIrEs kANGE: 4E Yt ln: It, r'itKuLKY )TALL1Ni_, rCLakAtk INCLk.i.T:Crs uLLLIIiTtLooEi0s .ALl,.LLLI Tt ,*Alklxs U; Ci+LLILIIiIt, L1 N!-LSNt"aTl;

S4h~p iji4 CL.AK IL SkNus CxYLLL.As rLLLlSh s

47..t LIPL, I%,Ncs tirKT L1v,7T unAr.lEs .5 rCKLSiTY, I1 1c+ibk f+LLAt s
A4L:L61C) LI AJN ITI-t: oiLGLNILP . ALCILUI110 LAYS1ALSs 4.ALLL..,t-krSILAL GKAIN MlCkLCFYSTALLNrp

KAN-c$ "1LAI.I tk:(STALLlntw T~ C6A,<St, UiCL INLLkATiCer,I ALLILuIilt I"ATAi Kp L;6LLr iiE LcrtKT, SFAirkY LALLITE bt*rn isy. J4 L)L.LLPi ] L r C11, enL;rrAI l.C SAM p :jlA G-LAL tTL SkNCs dk fLLCAs+MuLLu.)rlss EL ;JiL hULG51

LiMt jlLNL# 46KT Ll:;rT ukAmGts sCA FLKI~1TYs 1NTtltl ANLLAks
(a KAkN f T P L ; L) If GrIN ICs CAL LlTI Its CkY51ALJs 1C1
ALLL htr^iLAL CLiv_111LLf-I-, 6 9 A L h S1LEi MICkLLKY TALLiNts
xAhL miLm;C,- TjIALLiNL I u Mt L)1L'Ms 3LGC INCLkAI C N s

LALI.LLUTLit MAIi Lxs uGLJMLIt CzPitNIP SFAKP(Y CALCITE CEa"E4Ts4UA LtLLtAlits X64 I'r1L..]rnAliL JAhLs AA t;LARIL SANLP dRYLLCAs

4tsuvt wife 4L=NL, LAYtRiNt t;r ttllsri x t f FrfLSFr{ATt

rll.il- ;7v.L ri; Anl;vt,

4io.C- -f b .G LiPt Siu4=s ikY LLo nT LKANC- t=s + o1. PLRLSiTYs INTEKGRAhLLAPp
MjLLILp L:K4IN ITrL$ OILC:Eh1Cs .:ALClLUTiTEs .kY-' TALSs OC.ALLLrritMiLAL tui I ILtN1 s l M.4ih S 1 L t : I- INLA k AN uE:
MllOLAKYAALLiNt % CLAK, LS Gu.jL ihLuRkT1Ct'rs LALLiLL'f1Tt"Alklxs L, LC.Miic CLMLNIs ;J-Ar<kY L.ALLiTE CEPENTs :
L,",jLLriTts Ctf rrujeHATIL SANCs 1G1 CLAk 1t iAIVLs NLLl K s
rJS: IL f KAL-lv4:NiSs 6KYJiGAs

4dl.C- 4oj.J AJ A6LVc1

4QS.L'-- +o..i1 uwLLt91Ico VCKI L,GHT t,6AhCLs 1G4 GKCSIIYs 1NIERtaRAhLL4t<p
6J-SUX. ALItKL A cLhts;KALs (-KAt;v SiLLI CKY FlNEs RAhGt: VERYr1 Ni ),:J MlCkJt"KYaIALLLiNt, COCA) iNLLxAlibNp DCLCMiTE LL EN Ts

4ALLiLLIAIt MATk1As SPAKk Y LALI-iTc CEMEhl) 154 k-ALCiLLT1TEs
rc rlrL PKAIIL SahLi s 0314 . LAkTL SAhD s EkYCLLAS MCLLLSKSs
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L1IhiuLLu1C tUV

" - : f -c . LEt L"L. 14hS, k2Ct, StL 1 ,

t="L- yya"" uJLLMITt, YtLLLwISH GRAYS i0A RufL'SiTY, !t~TckGRANLLAR
4-CYOX AL1 s<ktL, rUr7t4,r<AL, i kAitr S12c t LCky r1hEs kANGt : itRYr1hL Tu PiLkut.kYS ALL N c s LLCiu IP.LukA11Lhp UOLLMliE CEMENTSCALLiLLF11t f~A1kiX, 4JI CAICILUII]Lfi 06 PHCSrHATIC zANLo,IGX QLAK1c SaN, dKYLcLA, NLLLUSKS,

syc.G- Sva.Co biLLM!Its wt-i4 ]t, MuLickATL L1um) GKAYs 1C tuRuSiTYsINILA(oKANLLAMP 5 -4U AL 7LI LLP r-LmLfKAL, GkA1tr S12E: r'EKrFII k, RANGti VEkY FINE 1ti P1LkJLkYSTALL1NE, GLED OLUkAILoo,OjLL.Mllt LiMLINTs CALL ILUi11L AATkLAI t{Y CALCILUTTTEP iC3thLSPHAIIL :oANIJS Ii4 wLAKIa JAriL;I cj0Yr-1CAs hCLLLSKSs

7uv.G- L..C a kdurt iAiTr thCikl: PniiSi'rA1L {G04

7i .f!- 7 0' J ie::LuMiTc1 1EL.Luik 1Sh GKAYs 1,1 r6k6SITYs 1NTEkGkANLLARP5u-407 ALItk E, OwHEU AL, CRAIN ST c: tiEkY FINE, RANGt: vii YF 1Nr IL MiCkGLK YSIALLLIVEs GCLO INUUKATIChp LLLCPOITL' CfeEN7PL A L 4.1LkdIIIE M A I K I A I 15X CA Lk,1L I111t, 154 rHGSPHA71C 5 A h 0 P434 WLAkT1 SAhL, dRYuiuAs t#LLLUSKS,

5 Jb.L- 7.140,3 A4 AdL'VL *!IN lhLktASINr -jANL AhL PHi Sit-ATt AIS,
714.x- i;CLUriI t, YLLLLiriJn t kiYp 04, t'LKUSITY.# IhTEkGm4NuLAk,J- IQX ALTti LL* CLoHLORALs CkAIN 11t: VERY I iNio RANGL: Vr-_KYE1ht TU P1CKLCKY TALLIN LP LGLL itGLkA 1iLN,# JLLL:41I1L C04thIt-ALLiLLfiTt I" LIRIk) 1;;5. Lr.LC1L A iTtt C1.1t > I-LSPFATIC SANLpjd4 i-ik.,AK I , JAhu, L{KYLLVAJ hLLLJ Ks qr

'i""{'- 2 r"u CLA1, YLLLLki;h UkAYs :ck rGkJs11Y, 1t-7chGoAhULAR, LOOf'tJKPLAd1L11Y, eL(jk !6L-, ,RAi1LNs LLLCMIIE Ct) LN To CALCiLU(iTtM4TFiX, CLAY FATcia, 2 1, LALCILLI11tj 154 FhL5rHAT1C SANi;siSA GLAKII SAhL, M: LLU.: KSs

51r.C- 5 0 u:LUM11t0 kli'IL Tu VtRY LtLH1 ikANGts FLRC511Y,INI1 KC-RANLLAky huLiiTCs :v-4LJ aL1cKt+:, t L.titlrkAl unAi1 St[ti4LXY FIIN Ls R .I+GE: VtKY r1t L is 1%1 L"Ck?:1ALLiI is GLCEt14L.KAIILNs uuLUrwlTt ;:tMENJ, CALL ILU71It IeATkiYs GX.ALLiLU71Tt, L4A rr1.,.)NI AT 1L. )AN L, C>14 LLAFT! SANLP rULLL. KS,rKYLtLA

:cF.G- aL.J LLAYt kn thlJH GKAYi icy t:l:hC 1r 1tkiRANLLAk3 LLsP.-k -cAolLA iit hLutKATt IN;,LXAIiLNP ULLCMITE LE MEN I,t LLILUIIic MAlkIAp ;,LAY r.klktx, u; LALLILL111Ei 01XrnLSPhAll , :ihLt Gtr LLAYJ 0."; SiLTP MCLLL3KS,

5 ' " - 1. .L.4 i.LAYy L+H crC Lxctt~iSr ,kAds ACA 00k S1TY, 1KltriGkalriLAkP LLkEtKhtAbAL41YI euLk INrLAATIL;hs LLL urllt Cc1~tNI, CA LL ILLT iIEn~tr+1X, CLAY r A]KiAp i4;6 CALC1LL ) LlE, ICA LLAYP 0erriLSNhATIL SANG, v54 LLAR iL SAN L, MOLLL5K5s

A:1 AoLVL Ailh riitJrLY PmLSF1,A1I6 U6LJMITt AT ,arr.



L I TH LCGC Lf1G
a- Q &Gfi

iad.'Cf- 54U.Q

LLE CL. 74Z. kidE, StC 15

uUILMIftP YELLUN45r GRAY TL VcR LIGHi ORAN*GE, 144 rOKCSITY,INT&Ac~KANcLMl~ :0-9oA A,1kkE, LLr-LIRAL, GkAIN :SIZE: VERrift, RArN&Ls 1cRY FINETJ I2LAJL& Y TALL1I~t, PtjiLLRATE±IILUNATiL~v, 0LCLUMIr CI:t~ntNT, CALLILUTflIL I-ATKIX, 35%CALCLILLJT±1L, t7 PrIC$PI-AT±C )ANtL, CAAz CU;Akr SANCI rCLLLSKS,LC~ILGu, tkTLi.L.A,

yti}.C- Xu1.5 :J'JLi Ijc, TtLL~itJhr GkAiY IL Ln'Os C-I!tttNiSrl GRAY, ±&4rwKLz jIY, ANICKUKANULAn, INrtRLISTALLINt, MLLcic, :U-9104ALILtktj, LLH.LfrAL, t,AN Slit* vcRY FiNEj KANGE: vtRY F-INETa rh..kL..PY3ALLiNt, GuUL ±NLviATICN, CCLCr 11& CtrEsT,LALL±L~iflc VA~kXP 134 CALCZL&AIL, iSZ FI-L59F41-Lj SANG,QiG (wLAiKTj .)NU, nil-- KCCRYfALLjL~fjj>J fLLLUSKS, FOSSILM JLL , &'4LSLA,

UULLPK&Tt, TtLLG~ASh IAYg 15Z F?'uiCjTy, II'*lKRAhuLAr2,54'32£LTtf~zL1 LLr-Lt<AL, bJ'AL, SIZEF: VERY tiNt, KA6GLI %ErYriht iuL flrILCMZTALL1NC, rCLcKA~L INCLRATILN, OCLLPI1L.LPt:4iTp %. ALILUT±1r iAIKiXp 45: CALC ILLTIT&, G54 PMOSFntAriCjAhLs 011- Lt.AR14 SANUg MULLLSKJ, jRYJiLA, 1-OSSIL FkAGrIENI$,
SS4*c~- 7 d.*j iKAUc5 !fNTL Uu.K~LYlph, LIULYQY

5:o.4- C,.J tLAYg L4Grl C L±l. GkMYJ J. XL .Ls1Y, I'TEGANULAR, LC,,Pl:khA0L.iYj M~utKA1E INLUMATuN, UULCMITL LEMENI,iMLLILLfAiLtln~ LCri, LAY MAT&1X, Ltt CLAY, ICA CALOLLUTiTE,uai PhuGrrA1Ic SAND2, dk(CZLCA LGLLLSK$,s
5(rJ.U- ;o. .tj LLAYj VLKsY Lis.rl LXAN~,t, . t P',RuSITy, i F'TekMrNL.LAMp LUwr anrt~d L;l1T, t LULflATe ±~kUUAEILN, UULLMIT c CcrENi,LALLiLUI±TE MA1RIX, liJ4 CALCIL~U~ITE,

,t.C 5.O CLAY, Yc.LLL~iS, 6 AY, ite% F-UL.ujIlt, its1ERGIANULA$, Lu,vcKrLAbiLiTY, ruunj LNUNAIIEN, LLLUMITc CL ENI, CALC ILIIIT LMAbX CC. KC pG; ALL iLQFTI fc , CIt -i I1SPiiA1IC SAND, YBGLsLA,

Dt.C.- apt.u}

LJLLMIItJ IELLLoiSH GRAy, 2.42 ?LuSiTY, ItAlE&kANLLAR,rujLuIC, 5C-%f° 7 ALICKLO), tLrnCLKAL, GKALN SUIE: VERY FINE,An.Ntt v tk y FINtL To A±LKULYSTALL1VE, rouLLRA IL INCL AULNLi&.LLPITc CEMcNJ, CALC1Lu[i1E MA TkIX, ILZ CAL CILuTITE, 4",rtICSrhATIC SAILD r"uLLLSKS, FL. $IL ?iOLOL,

LLMLSIUNt, 4'ckY LIGHT URANCE Ti 6ltlE, 144 PCRCSiTyp£NTERtrRANLLAk, GAAIN TYt:iL~ LtU'cIC, CALCILL1IL , S'(ELETDL,55Z ALLLLMSLAL CCNJ I TLtE IS, (,kAIN SItE:s MICRCI.RYSTALL INt,XAJGt: tI,,WKULI&TS1ALL1NL iL M&UIL , MuuEkAlL INDURATION,CALL-ILUiIt MAI1k±A, UCL:r±1lE vceriNT, SFAkkY CALCITE CLINT~,3J1 LULUMI1L, MLLLLaM4, 6L$ S4L k-KAbEK'IS, dRYCLOA,

1tc.O- AS AbLoVL,
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LllF.L;LLGIL Lids
W- G2c . LL LL. 11,4,5, tkerr:, )tC 15

: "ti- % .J OWLLMITE, Lii-HT LL1VL uKAY, AAt4 I-LXOU ITY, lN7LKGkANLLAk,
AL1 LkEl, ct,"L RAL, LRAih SILt i VERY F1Nt, RAhGc t E ERYFINE 10 Ml0,Lt.KYSIALLlNt, MLLCKAlt It OLkAllL;h, LALC1LU111E

MATisiAp LLLkrllL CLMtNT, SFAkxr LALC:1Tt CtM=hTy 2JXt.ALLiLuiiTLo Ce- PtiLSPmAT C SANbp bkYLILA., MLLLuSKS,

UbLLmllc, Vtkl LIGHT JkANGE Tu GitAY1SH bkL*No 15A PLOOSiTYslNTEkCkAhLLAkp Mit LLiCp 'U-(,(;X ALTLKti , ELfcLKaL, GkQIti 5111:YrkY F16L, kANL-L; VEkY FiNE Tu h1CROLj-,)S1ALLIr<Ex GLCD
liiLLRATILNo uLLLhITC LtmENT, ALLlLuTTTE OATkIk, LeiLkLL1LLilltt hlv.i kcCxtzJALLi[A1iCNs MLLLLSKSP FL. SIL OLCS,

LKILLEic ttL+ TS ih4KL;aSc FLC6 AT 576{-FATEk SAMPLE

5i4.C;- at .C3 A, .;dLVt #111- LLAY otu 5tC.

50L *0- dO:.U CLAY, YLLLL'*I Sh URAY TL, 6KLthlSn GRAY, 124 PLKC )II Y,!NlLk-kANLL4ks LLO PrkP6A6!LITY, POOR 1NLLkAliLn, UCLOrllit.Lr t.mT, CAL-LILLT114L' M,+lkix, 15x ALCiLLTIJE, Gt4 PhLSFrAl1C, A L, SHAFtt itETri,

541.: uuLO ITL, YELLCNISri GKAY, 12 :'L1"uSiTYp lNltkC-k AK iLAR,
50-yYJ;. AL1FKcLA cLricuKAL, CRAIN ;-i(E= VckY F'Nks RANGt: VERYFiP.t TO M1tn4--; :kY: TALLiNc, (;LLU LhLLkATILNP j LLL'111E CLhLh l,L-ALCiLLillt PATRlXi 10". LALCILJTITLI Cl)- FFCSeF-ATiC SANG,hiOl kkLKYS'iALLicA11Gh,

LlhcSluhG, rcFY L1L-HI JKANGLP A.04 t'OKLSITY, ltwltRGAANLLAk,
VOLLIC, PLS, IaLY Fier PEkMtAtIT ii Y, GKkIN iYFI s 31LGENlC,

LALi.ILuTiTtp SKLLLTAL, 064 ALLjChLr,-iLAL CEJhSi1TLLNI!,p CKAlhSIZLi YtKY Flhtl kAmLLI llkCL^tY;,1ALL111t IC CGAxSt, GCLCIN Lkt IIUNl LALCILLJITt MATRIA, 'JP1FKI LALLilt %thENT, C22"wAKTi 3ANL, cKYL4LAi rLLLLSKS, bENItiLNiC FGkAPD IFERap
# SIL MLLLS,

5.0*L-- tst,.j UuLLMITc, YtLLLWiSri uKAY TL Li6FT GLiVE ukAY, 1?-4 PLKjSiTYs
aN itkCKA LLAK, f'"uLUIL, :;C-x,07. ALir1SL.fJ, tLMLDkAL, GkAlN S1It S

VLhY FivL, X4hbt& VtKY File[ TL M1LK4Ci Y5jA4LnE G~Lu
iNLLRATILPhp CLLLt'1Tt CcmErnls %,4LLiLLTIlt PATRIx, C%C+ LL LLIIiE, trcjs rriLSetiATiC SA .L, ' . l«6k11 SAi C;, r1Gr 'RtCn' SiALL11A11urti, Yt;LLL;3K5, rizzlL KGLLfp

t± a.v- LlFt luht, ILLLLoI b AY IL 'V;-1 Y L1(2 NT LKAhCts
ruhL. ilYt Af*lLkL;mANULAk, 60 Alb iYrcI 61LCENiLp LALCILL11IEI

L.rKVZIALS, kCX ALLut lLMiLAL CCNA11LLNI P GRAIN )IIES
Mlt.kLCKYjT6LLINLY RANCH t'I Ch;-LkYSTALL.lhc TL LCAkjtfhJLtKAIE II; LLkAIiLi4p L.ALC.ILLIIft h KTKIx, SI- AKPY CALC1Tt

L L P t N I I Ci4 rr:SF1~Aiit, sAl Cj 6LrIHL;,oiC. FCkAMihIFEr;As
t<.jLL,, as

SLKiTLS) 'Llkti LtLLLULihA 5P.,Pri6'jS. uk.CLRS 1h IHIN SEoms
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LlTr1LLC:GiL LOG
LEL Lila 1$4 451 k26E, PLC 15

6I&.3 LiMtSTUNL, vEkY Ll(7lzf LRAhGEt itt PC;kGSITY* INTEkk;RANULAk!
I"JLu1C,-FL3.,i0LY nlu-H rtKMkAbli.LTY,* GRAIN TYFtt 61CGLNIC,
LKY]IAL. j JKcLtlALP 757 ALLGCicMICAL CCNSTITLLNTS, GRAIN

alttt MLb!LMP KANGtt r+l6kGL*l5iALLiNE lu LLARSEr MOLERATE
1NC6kATlCi+t CAiLiLvTiTL hiwTk xr SPAkkY LALL1Tt CLMENIs X714

PHLSehAlIC jANLi 6LNTHLNIL FLRAhlNiFLE -A CL:KALp Mf LLu$K:ai
} OSSIL rLLL,>> LLn1NU1u,

Urtli.LtK KtrunTS :NLEtA]= FLuiw of t ZO-%ATLA SAMPLic

IG.C.- Cl/.u L1' CSlui tt WcKY Llv iT Lr A1 GEi Luk 1+uKLSiTY IF.Tt:kukAhlfLAF't

! .JLVIi. FL.;;1dLr 1-174:74" E t:Ke+tAbiL lY, ckQi1" IYFEt Bii.CEN1C,
Lt<I IAL , SMtLC i -L, .::4 ALL6 LMLh1LkL CCNSII ILLNT ) : GRAIL
3IlE: i ILKLLKYSTaLLIN , KANGEt r"liKuGkYSlALL11vE TL COA Stp

LULL iNL;6nAl iLRj CALCiLul lTt MA1klAp SPAKFI LALCITt LtMzhTi,

ULLM'lft L,0 LNi, 1 14 ULLLr1Tt, 4ZX PHLSPFAli . SAN::t

,huLLu. [5 Fl, S1L M1uLUSY

C1T"C- bG1.C LiMtST Jrrtl 4tK1 LIIhT Lki+NGt its t'uKLSITY, InTtklsriA vJLak

MI LUILs LkAIN I YE: niLUENILp ; ALCiLuTI EP CRISTALSa Z5-r.

ALLLLhtlILAL liTvt6lS, 61<AL )1L0 M1(KLIkY p TALLiNLP
KANL-tt MiLkLGKYZIALL:NE TL CLAKSEP O;LaCG lN1,LkATlCNP

i.ALLILLiiTE 1*41l ihs SPAkkl CALL11a LCMENTt CLLLLMITE C0CNIF

1J %uLS Mlll'c i+c +FLSPhbTAC SANLj U0 WLAKTZ SANG

ELHI iCli:, btNIMLKIL FuKAM1FIrEkA, MLALLSKS, FCSSIL POLGSt

b41 L "0 AS AbLvt wliF AitLF!A.: )YoANb )UktTt

6sG.ia- til*Q LLM'LSTuhto h=kti LIu+lT URAN6 j i7X 1-UROSICYs iNTENGkANLL0p

MULCILp 4 PIN TYtlt: clLvENIC1 .. ALLlLUTllEp ;IRYSTALSi 7i a

ALL{.(:htr+Il vL C..hS11TLtriTS GRAIN Silrt NlLkLLKl.)TALLINti
KANt1 11 IvKLi LKYSlALLi NL Tu CLAK yEs tJ0 iNLLKA71LNi

CALL lLiTliE MA TKiAo SPAKkY LAL;' LIE ZchtNTs GuL6,41TE (.6rLNTs

iQX UUL MI lt, u1 PHLSrFA i 1G jANLs Cal CLAkTZ SANC,
dtniriLNIL FLkAI--ihlFLKA, MGLLUSikip FUaSIL t LLLS! EICeIlrulGt

6-- T"(- G4*+"t, AS A6LVtf

t)4- .0- 647" i LiMt.)TUNLP VLkY Lii:r1 uKANGE iJ WHITEP 1iT PLkLG ITYv

1'rTEk(,XANLLAks MLLUI , iiR.41N TIDE: t3lLCthIC, CALCILLTLTr
;;RYSiALSS, 104 ALLL; HLMICAL CLNZT1TULNTSs LkAIN SILL:

M!CkCLKYSTALLlNt) KANit: M!ILkiLRYSIALLINE TL. CGAnSEP
MULoLKA t 1NULKATLLNP LALL'iLUTlft MATKIAP SFAkkY CALCLIL

CEM04Tr uLL61'1TE CLmLNTP iLA UuLC1M IfE, E].Z FFLSPFATIC SANG,

Ua4 uLAkll. SARLs bcNTrluNlL FCRAMlhlFEkAs PCLLl5KS, FCSSL

r vLLSitCFlhtJiU

uRILLtk kEPL IS JNCkEASEii FLCw

c56,U AS AdLVtp
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LITHLLL %;lC LUG
N- r.tis "

b'.G.i- G5r.+3

Ltk LL. 144. s kcuts ,,-c I:

L11,L T6hts V t k Y LIchT LKAMt Tu Nh1Tcs 1s. rCRCS ITYs
I ItF+bi AN LLAks MLLD.LCs uRA iN TYP 61LEEh1Cs CALCiLLIITtsi.riSTALSs k(;X ALL_ Lt-kM1CAL CLhS1ITLuchTSs LI Alh .SlIL S
PlLK-LLkySl4LLItits RANGL. r!ILf<OLk1S1ALL-lhi TC CEAKSt, GCCLINLUkATiih! ti ALC1LUIITt MA1h1Xs SF'AXKY CALL1Tt CLMkhT, u4%j mLSPhATIL 3aNLs LL4 -)LAkT1 JANLs 0041F'LhiC rGI AMIKIFI KAjE;:r 1hCltWs I"t LLLSKSs rSSiL f"CLJS CLKALs

MAIN :)LikllkS

t 7"C- toc.G Aj t6UVc tllh tLi"E rt-[SPMATt (jA) AND LTI IANU (84)

fito4 L- tC(.v Lif"tSluNts VLtY LiUriT LRAt%(,Es l 1. PLkOSI1)s lhTtkGRANuLAks
Pi JLLIIL s UKAifv TYrE: d1LrGEN1Cs t.ALCiLL11TEs 6kYSTALSo 1C1ALLLCHtf ILxL Lt.KaT1TLtrrlSs GkAIN Slits i*, ILKLCkYS IALL INLykANGE: IhlCKL~PYSTALLiNL TL LLAKz Ls [,uLL 16UL*A110ns

LALLILLTIit PATklXs SPAKKY uALCIIL CtPthis OS; PHtlSFrlAi1LSANLop iLh LLAkIL SAhus dLNlhCENiL FwkAhlfrlFEkAs MLLLLSKSs
L :rINL1L, FLIS3It MJLI;Ss bkVLj.,;As

HS AbL-VLs

U"(G.L- b7:..u

r3.L- u f.v

LIPCSTONLP 4ck: Llbhl LK"AhCt 111 LXY Lli ml ukAYs 15"
r.JmLSiT Y, lrvTtK-XAfLLAi*s (11<44A N T1Pc: piL L-cNi LP ::ALC LLLllTrs0. it TSlALSs .:4 kLLLL HtrfILA L CGrSI1TL-_NTSp LkAiN Sift:r:iLhWLk73.1fLLihts KANGL$ l JLJ<L)LkYSTALLlnt IC CCAkSEs

h . J _ 6LmATc iAL LOA I tLho LALC iLUIIT L M A I iXs JPAkR I .ALCIILCttILNIp cx et-'?hATiC SAtiLs .J4;t wUA81 SAN LP ?thIHL.NiC
fuKAMIN IftKAy f^uLLUSr<J!

A> AnLVts

LAML.'OUNt! LIL-Ml GKAys i 4 FLRj:zITYs 1ltiltkGiidtrLLAKS MOLGILpitPir TYrt: t1uULNiCil LA LLILLTIIto Ct15TAL5s It C4
ALLLLhtrI 1CAL LLoN 7 LILtrsTs, GkAif, Slit: I-,lLnLCkY--S TALL It,

KAfsLt r~,1LKL.LhY51ALL Jrt L. MLbiLMs Mu'LLKAlt 1t Glkt.lIONo
LALL ILLo Iiit MA KiX! SP4 RY L.A IL i tMthls J:A I'fUSPrIAiLC
.oANh / Li3A 6LAkli: SANLs ;tNIHLN L FukAPlhlFEkA, MILLLII(J!

0t10 L- tt..u A, AtsLvL Psi in r KL rMU.)PhAli (IA) Af o Lli S A i L ( jC4)

i. lkit .Ll 4cf.Y L1%2 Lk.AINLt lu Nl'iT£s 1S4 rLkL.) 1TYsiAlLAUfA(4LLAns rLLLiL:! ukAlh Ttr'L.: 8ALt:O lLo LALLiLLTiIEs
i.nrS1AL,! 4 U k ALLLL htMIuJ+L CLN.)IIILcKfSs LKAir, 1LCi

L1, LCKTZ,1ALLitvc, KAN GL: AICkjLKYST ALLINL 1L ?L01Ut
t.uLLKAIt 11 1.L.kAi.&Lis 4:4LklLL(tlt hAIrl}f rtiKt(Y C A L C I I L
.LMcNT! LU4 r1103FhATaL SANLp ur.& 4LAh It Jfit L,! 6 NI ErI
tiin'Ct"1N1i tKh! iILLLLSKJ!

ot7.;,- bb7.., jAhLJlLf"r ! LlltiT LKAYs 13 PLKzi511Ys 0 4 kzt tNLLAmp VKG1It
rlirty K.'.tvut: VEkY F1I t fJ ttiil i "s SLt-a f,: LA Rs

ArI, ei.Lk141 10LL ILr1 5erlLmiCi7YS trUJtKATL IhLLRAT1LNP LALCILLI'IIE
I'ATrlas Sr Ar,0Y CALLiIt CtrEhTo 3:o X CALL ILLIiIts 0..t SP AKsL+t;, rhui OeAT IL J,,.N ;s MLLLL. !KSs F GJJIL FkAGhEhlT .

1-298



LITHULLG2C LL~b
m- sib LEE k.Le J414, kgoI~t, su, 1.)

trFtrkSkIL NKtjL ANUa/iM ktATebuRu

Llhr AONL, WkRY LIGHTI LAANbk, !LX PURC~SiTY, IhTtRGkANLLAri,tAwLuIC, rLSJA~LY hi'(h trE MIAbiLS Y, GRAB'. TYicz djCGt±rl,;ALC±LLITL, ZIKELtTAL, W~ mLLIJChLIICAL LLri$Iilbriis CnAir,Zlii .LkLLKL)TALjii~J W60~c I ILKLKVSALLiNL Q0 COA,.n,VJLLC ±NUWKATA1LN, CALOILU0tIc MATNIA, SFAM+tf CALCITE CitNT,jiA rru$SPrTIc SAMNu, tvch QLANk SANu, AiN1[CNICrv<AlN±I-tt.A, ISILLLSK.S3 FLtSIL lLOS, b$YCLLA,

LKILLLK ALLTj LfdktA~cu FL ,w btc TO. t4v .

O.,rq.- Q%5Vet LLLiJNL, tcrsy LIWHT LkAAth~ WJ hyt1it 144 rLRLSIY,!NLGA~LK M.LuI0, GrKAIh TYrca cICC-NIL., CALCILL1ID,,IAlLLCTALJ .CA ALLLW0HLijLAL CLNa r~niNTS, GJ(AIN' zStetP .PLCiY2ILLaINC, NAAA!e rAj J.IT1LLIAE Tu LLAAS ,,(tCfjATt 4UL~mATKLN, CALCILLIIFc M r~kfl S-tRRY CALLINtLIPLT, 14 '.LAg1L jANLj illZ rlL$9HATIC JAN', t&NIHCNI0K.x~KAIFLkA, tmLLLUJSKI, I-LzSL IuLUS~,

ovrs.4(- ?u; '.'LiMLAJUNc, i'rJY LIuhI LvArCL, 149t FORUSjT, Ifhltr(LANULAW,rUjLDIL, urAiN Irrt dYL'ar4C, TALCiLUTITL, LRYS[ALS, 404.ALLLLt1jhAL LLt.,AlsLAtTi, GMAIN~ Sile; M±LALkhTSTALL1Nk,
ftMNUc PILwnCKY.JA&LINt IL CCAKSE, MOCrATE INOuRA&sgN,LALLILU~i~t W fpi~x, SPAKikr CAL&ITE1 Ctr'Lr1, 04.4 riLA&T SANDCv44 PHL.irVA1II. SANu 1 Bt0TNC~ H.KAfl1IFdtIA, M1CLLUSKS,

i-jSiL PCLES,

Litn&luckt vtksY L1 .- l CrKArtc To LI1i-T GWAY, X4 PCJ.SITY,ANlL KCANLLA.K, 6eKAiN! iPLI bIJjtN1C CALCILUTITE, MUALLLUH?9i..AL Lt.NTiTLnN., GkAIN SlE: rictccLYSrALLIN,,
NAE M±~.kLYS1ALL1NL TL rttaj1Q~ MOLLWE INLURATIEN,&A..ALL1I1t rATx, e54 OLSAk1Z SANG, OeZ FAMMPATIiC SANo,i'jLLLAKS, CLNTM~iN±L FukArNI£FclAj

IJ?00- 1u0.,. AS hOLwvt,

7Uv *U- 110.0. O'CA~tS WrL LNsLtsLY4 NG L11h

/4.J.L- 1'.1 ULLMLrtc, Wc*Y L±bhlnT LKAY Tu vikl L~.i-i1 Lk~ANGE, 10Xeuku~i~y, IN~ekbxA'.uAg
4< iNJLRCRkVSALLINL, L~m I'ciwr&AILITY,;0J-9UX ALTIQCL, LLhEL.KAL, ERAI& 5101I 1W~ FNE, kANGLi VEfRYtt Tu AlILILrYATALLLNcI GCLO .LtLLjATILr, uLLLtvITE CErtc6T,WtAKKY WMLCI~t CJhNj, l.MLCILUTI~t MtTekjX, LCA CALC±LL,1±IE,034 QLAkIL ..MrL, LILZ P-lUarhATIC ZAND, HIGh

1-299

W.0- byc.,



LisnLLLbiL LUU

w tJ C- "

1 6 i*L

U- % c.:

74 j- 72'.11

LLt ILL. 141445, KLGL, i)tC Ito

IJ'4..LMlit, Livshf (,VA Y.9 i4a. PCK6.)IIY, INJtRGkANLLARp M[1LClC,
57-yCR ALI00C'L, tLnLui AL, CkAi-i 5ict: 4tkY rinto i+AhGLr vLRY
t-I L lti ri1LkCLk1S1 +LL1arjr, iALD 16LukATILN, t LLCMITE CtrEhT,

z, AKkY CALLilc LtMEKI# LALCILU111E MAlkik, 2CX LALCILLTITE,
1J4 LAKIt -AhU, 044 PrLi'-PHAIii, SAKJ, FIZF<

i.GLkYSTALLIZAil+jiv, MCLLuSKS, F S IL MOLES,

LlrtSIONt, VL10 LIUHT LKAh(L, 14% eJkLSIIY, ihTEkGkANLLAK,
FluLUiC, GkAi.14 IleE., 31LLINIL, LALLiLUTIlcr LKYSIALS, 2r%

ALLL1.nLMILAL CbK.)T1lLch 1:, GkAih BIZE s hiCkDCRY AALLINE,
kAhLt s MiCk ,LK TS I ALLiNt I U CLAiKSt, AuLEKAT i lhl)Ut AT 10rr,

LALC1LUIOE MATKiA, ULL6MAt LrrLNT, SFAkkY (,ALCITE CLt'tf T,
IU4 6LLLtiiE, cUZ CLAkl SAhL, C4% PHL: PF+ATIC SANC,

MULLLSKZ, Ll;HIN JiL, rU.)jlL fkAGMthTS, FGSSIL MILLS,
LKLSTA0;A,

LiPtSTIaRLf Litrnl GRAY Ti VLkY L!bHi GkAh[:t, 14+i i ;,RCSITY,
lNlthChANLLAKI MLLUIG, 4oRAlty l frE: bILCtN1C, CALCILUTITE,

LRISIALO, 114 ALL.LLrictli%.AL C[:i AIILENIi s GRAIN SilE=
MiLkuLKYSiALLINO k016L: riLkuGklSTALL1hE TL CLAKSt, GLUD

!NLLKA"TlLN, LALCiLtAITL Mj:TRIx, LLLUP.IIL CtMLtT, SPAKRk
6s.LL11t CLhthT, 3CZ Lt.LUMIlEr z:f< LAkIi. SANG, Jil

1-mt- FhAlL )ANLp MULLUSKS, L3S1L hJLLS, tkYCLLA,

123.0- 7449li A ) AtLVc rlir mo L SANL 0.,cX)

7G .(,.. l:,G" J LOL It:Nt, 4tKY LiuHf ;htAhCt 1. bkAY!Sh CFAhGEP L4X
euswSIi t, 1 h I t K C r, A N L L. AK, bkA1N IIiL: 610(, kN1C, CALCILLIITE,

LKYSIALJs 154 *LLLLhcMjuAL LLf4.)llFLthTS, CkAIN Slit=
F': 6nGCK tSTALLlNLr kANGc t PllLKJ(.l0S1 ALLlNc IL mEuILM, GuuL

llwLLP,/.T1LN, toALLiLUTITL MATkIAt Lll Luhllt CLkiNT, SYAKKY
CALCiTt ';LOLNI, LAMINAltL, 1C; uuLLMl11t, 1CX LLARTZ SAhL,
F JLLL'JKS,

uK1LLEK KLtLKIS lS6ktAStL FLLoi Fl -[.)?I

7ac.C- 7.:.U kS 1.dL4c O ITr LLN L LF UiLU irc Al 136

73D9U- i:3r.4 Lit'kSlUALP -hY L1u-hl LKANf -L, 1:.X e6KG'1117, ANTOii -kANOLAR,
PULUIL, Gi A1N I ii- c: u iLbEVIL, ,,ALCILLTITt, IC;1. ALLuLHEt.iCAL

LuhSillith1S, l:i-Aih Sizt. M.ICKJLI 1SIALLlht, PAb6t:
tI1.h,:.i.kISi ALLaNL IL LLAKS:,, PwuiLKAIt IbL:L.kAIiLK, C A L C I L L I i T E

MAi1 LXI 6iltC6iAIt G, 174 6I.Ak1i SAALI t"CtLL. K. , FLSSIL M:ULU l

Lit"LSIUNLI VLO L1iM L.KAhLL, >k f l+fiSITY, INTEkGkANILF t,
P^uLLi C, UKCIN TYtL: diulLhiC, ALLIL. jI t:, tl ALS, 25$
ALLLtrtt^16AL LLNA LlLt;NISo G?4AiN Si4c4 I^1CKUCkYSIALLItsLI
AANut: MaL L6KY.)TALLINL 1 Li AKSkl mLAtKAit INLUKA110N,
.- AOt iLU i iTr P*JKi7, SPAKKY LAL 111 LLt-,Lhl', LdX vLARIZ SANG,
MLFLLUS6. p rLS, .1L rALLLS,
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L4(MULLOGiC Lu~G
w- Oab Lrt .C. btSs KCC~tS SEC 1:

?'4c.C- 147.V LLMtS1U-hC, Vch! LiLGtT LhAIbc, 124 reeCS±iY, INTERRANLLAM,
G~RAiN T (Pc1l bluGLNICJ i.ALLi&LTiILD %.NJSTAL~, 254
ALLL.iLhLricAL CLh311±ILNIS, GR~AIN SIZE: MILRLCRYSTALLINE,
kAN~t: r±LKL.,r(SIALLJ.Nt TL MtiuiLls I'IUIt#A1E 1NLLRATION,
L.ALCILUliTL MiAjKLA, )tAN$Y CALt~i~c (LLitNT, o$RLLG±A1LO,
L, riNA1~,.i , (.L.Art )AIug sMULLU$KS, FOSSIL rOLUS,

1'iitr 7)c.L As tAbUVC-ULLLEK kEPLRT.S fSLK1 .,Lrl L/S AT 754'-NE;C REC.

77L..- 75c,.u LAZISVLIht, vikl L±GI-I ..Ab-Ej ib% PUKL~tIY, IN~tkL-kANLLARI
tVrA.LN TYPLt iu(,trl±C, CALL1L0fTt, 1.04 ALLL~trcrI(.AL
LWN.JTfiFL4.LL GRAIN SIiE: V Rr.0Y TLIk ANGE:t
MIC w kY:iLLi;rL B.v rtLlLr, ph.JJEFATt If L RAIILP, CALCiLbJIlTE
rAfl'AA 1i.4 '.LARTL SANUP r'LLLujins,

IL;d.0 J- ht.O1 L±?tbTUnCIL VLRY L.1HIT (j(AL-t Ti? URATISI- CANGE, 12At
PUKLSITV, iNrLAkANJULAi , GkAiii TYPE: CALC±L~i1t, BiCGENI%.,
:rUS ItL ,, C:;. A#LLLA.HtMA.,.AL CCNST1TuEN1IS, UW.AIN Slit'
Mi~CNutkf$s]LLINL, flAIC: MiCUJCvTSIALLINL TLS Ek Fliht, I-CEL
1iILtA4LLN, CALL.LLI1Tt MATRIX, tCLUtAIlt CLMENT* SPAgi<Y

LALLAslL Q;1t'tNI, ..ltA LULU{MITE, LOX uAICIL SAIYL# .'ILLLSK~g

?ou.O- Itd-.0 LIPr t.LNt, wiUlt, .uA t..ThLSiTI, Lg4TLKGKMNLLAkD GkAIN4 TYPe:
tALUILU fiIk diu'. eNiC, 05Z ALLUOIEMiCAL C~hSIITUtNT$, GRA IN

.5J.JL: t9±ChLLKITALL 1rt, KArL-tcI r.,KC~1ALLINC TL VERY
tINcs PCCk ±NLLMA14 ONJ t.ALCILUTIlt tIATRIX, 1OZ QLAR1L SAND,

7o2.0- iuit.O LflLSIUNC,~ VcRY LiGrMl URArt-E Ti LKAYISr ORANCfr, 12X
PGuLsiT~, ISIcKboKArNLLAK, t.,AIN TYPt: CALCiLLT1TE, eICGth1C,

CKYTIALSS* C.:4 ALLL%.HEMLA.L CCN.,.T1Lttll$,p GRAIN SILt'

ti..KUtLK Z1ALLINLP, KANQE: MICkuCRYSIALLINE TG MO1IjM, tPuOC
INuuaATILN* LALCLLLTJ.Tc MAIRIX, LQLUr1IT C~eEtLNT SPeKRY

L.ALL6lt. tLPENi'i its. LULL#P l1cp icy LUAkIt SA~ MC&LLSI'S,

iaq.C- 7a/.Lj LiML01UI'q VEKY LI1rIT C;KANGE Id (RAYISr CKAhCE, 15t
ruMLSSLTY, aNlL-0kANLLAI~ GPAIN IYPLI CALCILLTLTL, EUCGENIC,
Gnt AL~tB.htmI4tA&. CuhtiLntNTS, GIkAjiN silt' MlCKUCRYSTALLiNEp
kAIGt:L r~ICLCKflALLINL IL CCAiYre, fuDLgA~t INLURATiiOh,
4ALCILUII1E MAlsfl, cogt iLAR~T SANG, MLLLLSKS,

L±$e:ST3iNL, vz.IY LIbrilu LsAN4Es £. t POWOSIlY, ItNrEKGkANULA~,
PtrS$IBLY ribr ?LKrLABIL±1,~ GRAIh TYPE: CALCILLIITE,
BiLGENIL, L VKSlALS, i)4 ALLLCrtferXCAL CCNS1iILLbTS, CRAiN

Sli3 MiLCL8V41ALLiNLI RAMbE: tiCRUCRY$IALLINE TO COAR<)t,
frLICRtATC ihL.'.kAiaiurm, CA&CILLTIFL MATNIX, SPAKKxY CALCITE

tENTs , 4 +Z LAkTL SALi r.LLLJ.)KS, FuS~iL Mc;LGS

1 Li
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-35

-70

-10 5

-140

-175

-210

-245

-280

-315

-350

-385

-420

-455

-490

-525

-56C

-595

-63C

Oct CM!I

SANG

COL OFFT

CAFL, T L

DOLOM F

CALCITE

001-CM! FL

?FHOE MAIL

PHOSPHlRTE

PHOFPHIF

*400*FMATF

CMLC I LI

OCLOFF I

OCLOM!F!'

P1105'.111 F F

*F40SFFMF'F

PMOSP HAIL

*ilOS'ISTE

PM05'HR ' F
PHOSPHATE

PFFOSFIM FE

PI40PS FIE
PHFOSPHAFTE:

P FF01 FMPT

* NOS NOf 1EF

PHOFS'iflTE

PM!CFFFFFE
pH5HIF

rP0P1ATC

,"a "A II IFH
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INTRODUCTION



Introduction

The data collected for use in the Water Level section was obtained from

several sources and is presented here within the following pages.

The actual water level data for the water level maps in the text were

obtained from the USGS in Ft. Myers. These data were collected at the end of

each month from several wells scattered throughout the study area. The

locations of each well and their accompanying water levels for the end of the

dry (April, 1984) and wet (October, 1984) seasons are presented here

(Appendix II-2).

Wells from each aquifer were chosen from selected sections within the

study area to depict monthly water level fluctuations since 1976. These

monthly water level fluctuations are drawn as hydrographs and are presented

here and within the text. Locations maps accompany each set of hydrographs

(Appendix II-8).

Rainfall and evaporation data were collected from several stations owned

and maintained by the SFWMD. The rainfall data presented were taken from a

few selected stations within the study area. These data are shown using bar

graphs depicting total monthly rainfall since 1976. The evaporation data are

presented in tables with an accompanying monthly evaporation summary index.

The locations of the rainfall and evaporation stations are also presented here

(Appendix 11-22).
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APPENDIX

WATER LEVELS
END OF DRY AND WET SEASONS

WATER TABLE AQUIFER

USGS
WELL NO.

C-54
C-131
C-296
C-383
C-384
C-392
C-495
C-496
C-503
C-532
C-598
C-599
C-600
C-690
C-953
C-966
C-967
C-968
C-970
C-972
C-976
C-978
C-980
C-981
C-984
C-986
L-730
L-739
L-1138
L-1964
L-1985
L-1992
L-1995
L-1997
L-1999
L-2195
L-2204
HE-554
HE-569
HE-851

OCTOBER (1984)
(END OF WET)

APRIL (1984)
(END OF DRY)

10.30
20.87
9.15
8.05
6.46
5.68
3.10
5.62

14.07
36.42
9.22
5.39
2.72
4.54

26.33
16.63
21.95
24.68
14.13
22.72
22.25
10.08
23.57
9.70

25.29
30.20
22.36
25.43

DIFFERENCE

10.90
25.05
11.22
10.45
8.46
6.96
4.98
6.97

14.06
38.16
13.22
7.43
3.17
6.95
7.47

18.97
2.78
5.56

11.14
7.63
9.18

16.32
7.67

14.30
21.58
13.59
27.13
15.80
22.21
25.60
15.60
23.32
22.97
11.83
22.64
10.66
25.82
30.05

26.07

0.60
4.18
2.07
2.40
2.00
1.28
1.88
1.35

-0.01
1.74
4.00
2.04
0.45
2.41

--

-- B

0.08
-0.83
0.26
0.92
1.47
0.61
0.72
1.75

-0.93
0.96
0.53

-0.15

0.64
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APPENDIX

WATER LEVELS
END OF DRY AND WET SEASONS

LOWER TAMIAMI AQUIFER

USGS
WELL NO.

C-123

C-130

C-175

C-304

C-353

C-363

C-391

C-424

C-430

C-462

C-489

C-492

C-951

C-956

C-965

C-971

C-973

C-975

C-977

C-979

C-982

C-985

C-988

L-738

L-1691

APRIL (1984)
(END OF DRY)

-4.25

1.41

5.23

6.73

-1.92

30.57

-2.94

-1.98

2.76

33.25

-1.55

16.50

0.23

0.52

OCTOBER (1984)
(END OF WET)

1.39

1.90

7.52

10.28

2.04

31.47

0.73

1.68

5.34

33.63

1.29

17.27

7.41

7.96

20.18

12.94

7.93

4.88

9.13

14.63

18.17

15.31

13.84

1.36

4.54

DIFFERENCE

5.64

0.49

2.29

3.55

3.96

0.90

3.67

3.66

2.58

0.38

2.84

0.77

--

m--

--

1.13

4.02
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APPENDIX

WATER LEVELS
END OF DRY AND WET SEASONS

SANDSTONE AQUIFER

USGS
WELL NO.

C-298

C-303

C-531

C-687

C- 688

C-689

C-989

L-729

L-731

L-1853

L-1963

L-1965

L-1984

L-1994

L-1996

L-1998

L-2192

L-2194

L-2215

HE-529

HE-555

APRIL (1984)
(END OF DRY)

21.60

3.47

20.90

3.01

9.08

12.49

17.30

13.22

7.23

17.51

16.89

8.34

15.58

3.90

-18.47

12.89

2.07

18.17

29.63

21.76

OCTOBER (1984)
(END OF WET)

24.25

7.81

22.70

6.41

13.56

11.06

7.86

17.39

12.89

13.29

19.56

22.99

9.30

16.06

8.27

-8.08

15.33

7.52

22.48

30.92

23.56

DIFFERENCE

2.65

4.34

1.80

3.40

4.48

1.43

0.09

-0.33

6.06

2.05

6.10

0.96

0.48

4.37

10.39

2.44

5.45

4.31

1.29

1.80

1



APPENDIX II-3

WATER LEVEL HYDROGRAPHS FROM

SELECTED MONITOR WELLS
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APPENDIX II-4

RAINFALL AND EVAPORATION DATA
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APPENDIX II-5

WATER LEVEL AND CHLORIDE DATA FOR THE

CITY OF NAPLES COASTAL RIDGE WELLFIELD SWIIM PROGRAM



OBSERVATION AND PRODUCTION WELL LOCATIONS FOR
THE CITY OF NAPLES COASTAL RIDGE SW1MM PROGRAM
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APPENDIX III-1

INTRODUCTION



Introduction

The data used in the Water Quality section was collected from USGS and

SFWMD wells. The complete water quality analyses came from the District's

Chemistry Laboratory except for a select few that were completed by the USGS

within the 1982 water year.

The data used to construct the chloride concentration and conductivity

maps are presented here. Along with April 1984 values, known maximum and

minimum values are presented to show the relationship between past and

present chloride concentrations and conductivities. The beginning of record

column indicates when the data collection began for each station. In most

cases, water quality data was measured semi-annually or annually and many

stations were not sampled regularly since the well was constructed. This

explains the narrow range of values for many stations. Those wells with an

identification number above 900 were not sampled until 1984; therefore, in

most cases, only one value is presented.

The data summarized here may not represent all the available data

collected for each station from all sources but represents all data available

at the U. S. Geological Survey, Ft. Myers Field Station. Earlier water

quality data is available in the USGS's archive files in Reston, Virginia.





APPENDIX III-2

WATER QUALITY DATA FROM SELECTED MONITOR WELLS
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APPENDIX IV-1

INTRODUCTION



Introduction

Information regarding Collier County community planning areas, service

area information (e.g.; populations, water plants, per capita use per month,

etc.), projected populations (up to the year 2000), and household and resident

populations were provided by the Utility Division of Collier County;

specifically Thomas T. Crandall, Utilities Administrator, and are presented

here in Appendix IV-3. In addition, well construction specifications,

installation dates, and pump capacities were provided by the same for both the

City of Naples Coastal Ridge and East Golden Gate wellfields.

Information from permitted public water suppliers, agricultural,

recreational, and aesthetic groundwater users within the Naples area were

provided by the SFWMD's Water Use Planning Division. This information is

provided in Appendix IV-14 in tabular form. This table depicts water use from

the lower Tamiami aquifer for the months of September and October, 1984 and

April and May, 1985 for all the permitted users within the aforementioned

area. Included are estimates of water use in gpd, number of hours the pumps

were in operation, and the capacity of each well for each permitted user.

Appendix IV-36 portrays the analytical analyses used to determine the

aquifer parameters from aquifer pumping test data. Each figure displays all

the data points, match points, and calculations of aquifer parameters for each

well tested. The wells are labeled as C-2030-I, where the letter C means

Collier County, the number is a SFWMD identification for each exploration

site, and the letter following the number represents the aquifer that was

being tested (i.e., S - water table, I - lower Tamiami, 0 - Sandstone, m -mid-

Hawthorn).

The title under each figure is followed by a /(name); the name represents

the method used to analytically analyze the data. The Boulton method was used



for unsteady-state flow in unconfined aquifers with delayed yield and in semi-

confined aquifers; the Hantush method was used for unsteady-state flow in

semi-confined aquifers; the Jacob method was used for steady-state and

unsteady-state flow in semi-confined aquifers; the Stallman method was used in

the case of aquifers limited by one or more boundaries; and the Jacob recovery

method was used where insufficient data was collected during the drawdown

phase of a pumping test (e.g., pump may have inadvertently shut-off). In

several cases, more than one method of analysis was used in order to verify

the calculated aquifer parameters for each site. Further information

describing the above-mentioned methods can be found in Kruseman and DeRidder,

1970.



APPENDIX IV-2

COLLIER COUNTY PLANNING AREAS

AND POPULATION PROJECTIONS



COLLIER COUNTY GOVERNMENT COMPLEX

Ut+l+T Di ii
y vsonCourthouse Complex

Bldg. F- 5th Floor
Naples, FL 33962-4967

February 28, 1985

Mr. Scott Burns
South Florida Water Management

District
3301 Gun Club Road
West Palm Beach, Fl. 33402

Re: County Regional Water System - Water Use Information

Dear Mr. Burns:

As stated in our telephone conversation of this date, our report
regarding your request for water use information is enclosed.

The remainder of the information you requested will be forwarded to you
as soon as it has been completed, hopefully by the end of next week.

If you have any questions regarding the above, please do not hesitate to
contact this office.

Very truly yours,

Thomas T. Crandall
Utilities Administrator

TTC/bp

cc: John F. Madajewski
Shannon Howell

NAPLES. FLORIDA 33962-49773301 TAMIAMI TRAIL EAST 813-774-8999
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COLLIER COUNTY

SERVICE AREA INFORMATION SHEET

SERVICES AREAS AREA AREA AREA AREA

A B C D

POPULATION 16,815 44,625 9,132 2,722

FUTURE 1990-22,778 1990-54,527 1990-12,371 1990-no

POPULATION
1995-27,893 1995-63,081 1995-15,149 1QS-infnr

WATER PLANTS Naples Naples 30M.G.E COUNTY 4M.G.D No Plant

Supp. Water Plant Water Plant County Supp.

FUTURE PLANTS 8M.G.D Plant No Expansion 8M.G.D Plant No Plants

Proposed Proposed Proposed

See 5 wells

WELLS None Naples 12 in. None
Information 1 m.g.d.

8 wells
FUTURE WELLS 12 in. On information 10 wells None

1 m.g.d. Same as above

METERED CONNECTIONS 4,840 13,028 2,808 1,089

1990-6,500 1990-15,918 1990-3,800 1990-NO

FUTURE CONNECTIONS 1995_,o0 1995-18,416 1995-4,600 1995-infor.

2000-9,700 2000-21,207 2000-5,600 _ 2000-avail.

PER CAPITA USE 4100/capita 8000/capita 9500/capita 7200/capita

PER-MONTH gal gal- -- gal gal
IY-5



COLLIER COUNTY

COMUNIT

HOUSING UNIT PROJECTIONS PER COMMUNITY DISTRICT

APRIL 1, 1984

CO -------------------------MMUNITY 194 1985 199----------------- 1995 200--------------
COMMUNITY 1984 1985 1990 1995 2000

NORTH NAPLES

CENTRAL NAPLES

EAST NAPLES

SOUTH NAPLES

GOLDEN GATE

RURAL ESTATES

ROYAL FAKAPALM

CORKSCREW

IMMOKALEE

MARCO

BIG CYPRESS

UNINCORPORATED

EVERGLADES CITY

CITY OF NAPLES

SEASONAL OR
MIGRATORY

COLLIER (TOTAL)

8346

7300

8375

5469

4476

1412

1610

767

4780

10395

168

53098

292

12726

1016

67132

HIGH
MEDIUM

HIGH
MEDIUM

HIGH
MEDIUM

HIGH
MEDIUM

HIGH
MEDIUM

HIGH
MEDIUM

HIGH
MEDIUM

HIGH
MEDIUM

HIGH
MEDIUM

HIGH
MEDIUM

HIGH
MEDIUM

HIGH
MEDIUM

HIGH
MEDIUM

9163
8732
8015
7637
9195
8762
6005
5722
4914
4683
1550
1477
1768
1684-
842
802

5248
5001
11413
10875

184
176

58298
55551

315
303

12833

992

HIGH
MEDIUM

12527
11432
10957
10000
12570
11472
8209
7491
6718
6131
2119
19734
2416
2205
1151
1051
7174
6548
15602
14239
252
230

79696
72733

410
3890

1177

992

72438 94275 113044 134144
69679 87282 100899 115620

Source: Collier- County Planning Department

IV-6

15411
13510
13480
11817
15465
13557
10099
8853
8265
7246
2607
2286
2973
2606
1416
1242
8826
7738
19195
16827

310
272

98046
85954

492
439

13514

992

18662
15763
16323

13787
19727
15818
12229
10329
1 0009
8454
3157
2667
3600
3041
1715
1449

10688
9023

23244
- 19633

376
317

118730
100286

583
503

13839

992



COLLIER COUNTY

COMPROJ

POPULATION PROJECTIONS PER COMMUNITY DISTRICT
APRIL 1, 1984

COMMUNITY 1984 1985 1990 1995 2000

NORTH NAPLES

CENTRAL NAPLES

EAST NAPLES

SOUTH NAPLES

GOLDEN GATE

RURAL ESTATES

ROYAL FAKAPALM

CORKSCREW

IMMOKALEE

MARCO

BIG CYPRESS

UNINCORPORATED

EVERGLADES CITY

CITY OF NAPLES

SEASONAL OR
MIGRATORY

15371 HIGH
MEDIUM

*11806 HIGH
MEDIUM

" 12469 HIGH
MEDIUM

8348 HIGH
MEDIUM

10167 HIGH
MEDIUM

4244 HIGH
MEDIUM

3997 HIGH
MEDIUM

2522 HIGH
MEDIUM

12388 HIGH
MEDIUM

8439 HIGH
MEDIUM

320 HIGH
MEDIUM

90071 HIGH
MEDIUM

534 HIGH
MEDIUM

.17920

922

COLLIER (TOTAL) 109447 HIGH
MEDIUM

118100 153700 184300 218700
1 13600 142300 164500 188500

Note: These projections are based on the University of Florida, State
and County estimates of, April 1i 1984.

The 1984 population and housing unit counts for each
community, the City of Naples and Everglades City were derived
from a combination of U.S. Census figures and County data.

The high and medium rates of increase in Collier County's popula
as estimated by the University of Florida, were applied to the
base copulations of each community to obtain the projections.

Collier County Planning Department

IV-?

16815
16051
12915
12328
13640
13020
9132
8717
11122
10616
4643
4432
4372
4174
2759
2633

13552
12936
9232.
8812
350
334

98531
94053

576
554

18071

22778
20842
17495
16008
18477
16907
12371
11319
15066
13786
6289
5755
5923
5420
3737
3420
18357
16797
12505
11443

474
434

133473
122129

750
694

18555

922

27893
24531
21424
18841
22627
19899
15149
13323
18450
16226
7701
6773
7253
6379
4577
4025

22480
19770
15314
13468
581
511

163449
143745

899
803

19030

922

33657
28528
25851
21912
27303
23142
18279
15494
22262
19870
9293
7877
8752
7418
5522
4681

27125
22992
18478
15663

701
594

197224
167171

1067
920

19487

922922



COLLIER COUNTY

CGMPOPB4
COLLIER COUNTY HOUSEHOLDS AND RESIDENT POPULATION: APRIL 1, 1984

COMMUNITY HOUSING
TYPE

NUMBER OF
ROUSING6

UNITS
1984

ESTIMATED
PERCENT

OCCUPIED
YEAR-
ROUND

NUMBER
OCCUPIED
HOUSING

UNITS
1984
(1)

AVERAGE
NUMBER OF

PERSONS PER
OCCUPIED

UNIT 1984
(2)

ESTIMATED
1984

RESIDENT
POPULATION

PERCENT OF
TOTAL

POPULATION

NORTH S.F. 4451
NAPLES DUP. 688

M.F. 2414
M.H. 793
TOTAL '8346 0.7205 6013 2.56 15371 0.14

CENTRAL S.F. 2137
NAPLES DUP. 358

M.F. 4255
M.H. 550
TOTAL 7300 0.7021 5126 2.30 11806 0.11

-------------..----------------------------------------------------------------------------------------------------------------

EAST S.F. 3014
NAPLES DUP. 806

M.F. 3318
M.H. 1237
TOTAL 8375 0.6901 5779 2.16 12469 0.11

- ------------------------------------------------------------------------------------------------------------
SOUTH S.F. 1501
NAPLES DUP. 338

N.F. 1397
M.H. 2233
TOTAL 5469 0.6333 3464 2.41 8348 0.08

------------------------------------------------------------------------------------------------------------
GOLDEN S.F. 2770
GATE DUP. 386

N.F. 829
N.H. 491
TOTAL 4476 0.8172 3658 2.78 10167 0.09

RURAL S.F. 1400
ESTATES DUP.

N.F.
N.H.
TOTAL 0.9428 3.19

(1) Rounded off to nearest whole unit
(2) Rounded off to nearest 1/10



COLLIER COUNTY

COMPOP84
COLLIER COUNTY HOUSEHOLDS AND RESIDENT POPULATION: APRIL 1, 1984

COMMUNITY HOUSING
TYPE

NUMBER OF
HOUSING
UNITS
1984

ESTIMATED
PERCENT
OCCUPIED

YEAR-
ROUND

NUMBER
OCCUPIED
HOUSING
UNITS
1984
(1)

AVERABGE
NUMBER OF

PERSONS PER
OCCUPIED

UNIT 1984
(2)

ESTIMATED
1984

RESIDENT
POPULATION

PERCENT OF
TOTAL

POPULATION

ROYAL S.F. 341
FAKAPALM DUP. 12

M.F. 440
M.H. 817
TOTAL 1610 0.7648 1231 3.25 3997 0.04

CORKSCREW S.F. 381
DUP. 6
M.F. 8
M.H. 372
TOTAL 767 0.9193 705 3.58 2522 0.02

IMMOKALEE S.F. 2153
DUP. 278
M.F. 887
N.H. 1462
TOTAL 4780 0.8801 4207 2.94 12388 0.11

MARCO S.F,.
ISLAND DUP,

M.F.
M.H.
TOTAL

2957
138

7084
216

10395

BIG S.F.
CYPRESS DUP:

M.F.
M.H.
TOTAL

0.3680 3825

0.8242

UNINCORPORATED 53098 0.6682 35478 2.54 90071 0.82
EVERGLADES CITY 292 0.5700 166 3.21 534 .00
CITY OF NAPLESI 12726 0.6770, 8616 2.08 17920 0.16
SEASONAL UNITSIt 1016 922 0.01
COLLIER (TOTAL) 67132 0.6761 44260 2.42 109447 1.00

(1) Rounded off to nearest whole unit
(2) Rounded off to nearest 1/10
SIncludes group housing and guest homes. Population estimate is April 1,1984
$$tIn the 1980 Census Data vacant units intended for seasonal occupancy and vacant
units held for migratory labor are excluded because of the difficulty of obtaining
characteristic data for them. However, they are included in the total counts.

Source: COLLIER COUNTY PLANNING DEPARTMENT

--------------------------------- I----- --------------- - ------------------------- ---------- ------
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APPENDIX IV-3

ESTIMATED WATER USE OF THE LOWER TAMIAMI AQUIFER

IN THE NAPLES AREA

~ ._____



MEMORANDUM

TO: William Scott Burns, Hydrogeologist, Groundwater Division

FROM: Raymond Burgess, Water Resource Engineer
Water Use Planning Division

DATE: August 27, 1985

SUBJECT: Data for the Coastal Ridge Flow Model in Collier County

The well flow data was acquired by communicating with the well user or
compiling the data from information on the permit using data acquired from
similar operations to estimate pumpage.

The well size or sizes and the flow, as indicated by the user, and the total
hours of operation of the pumpage was used to determine the gallons pumped per
day. If the user expressed the pumpage in gallons per month the total gallons
per month was divided by 30 and expressed in GPD.

When the user expressed his total pumpage for wells for a given production
area and he could not specify the well or wells used to supply the pumpage,
the total pumpage was divided between each of the wells in the area when the
GPM pumpage of the wells were known.

The procedure for acquiring the pumpage and type of usage is expressed
following the data on the chart.

We are attaching a suggestive list for the District's consideration.

We will be available to present our raw data and explain the procedure for
acquiring the data. We have acquired the best available data for past well
pumpage. The reliability is questionable. In the future when it is known
that a model study is to be done, we suggested that we would be given the
opportunity to collect the flow data up front. However, we realize that this
could not be done in this model study.

Most of the users did not have recorded information and much of the pumpage
data was from their memory of crops grown, and in what specific area and the
pumps used to provide water for their production.

This Division was pleased to be asked to assist with gathering the pumpage
data.

RB:kh
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Some suggestions the District might want to consider in the future:

When the well flow is indicated on the permit, secure the actual GPM from the
installed system.

Request a yearly pumpage use from each well and the specific area the water is
applied.

If a permit or modification is applied for and approved, stipulate a given
time for the permit to be active. (There were several installations of wells
which were applied for and were never drilled or used. I gave you a list of
them. Trying to find those installations were very difficult).

We feel that data collection of the well pumpage would be advantageous to
determine the available water for usage. This work should begin soon, in
order that the data would be available for immediate and future studies.

IV-16
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APPENDIX IV-4

ANALYTICAL ANALYSES OF PUMPING TEST DATA
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