
September 25, 1981 G. H. New 

ROMP #I34 Will is ton 
One Floridan Aquifer Monitor Well 

Si t e  Location 

Th'is s i t e  is located on the ea s t  s ide  of a dirt road running North and South 

dividing a cow pasture. I t  i s  approximately 1/4 mile south of the intersection 

of t h i s  d i r t  road and Florida Sta te  Road 335. The intersection of t h i s  d i r t  

road w i t h  Florida S.R. 335 occurs approximately 1/2 mile e a s t  of the intersec- 

t ion of U.S. Highway 41 South, and S.R. 335 and i s  3-1/2 miles north of Williston 

on U.S. 41 near Raleigh i n  Levy County. The s i t e  is a t  l a t i tude  290 26' 15", 

longitude 82O 27' 26" and i n  the SW quarter  of the NW quarter  of the NW 

quarter  of Section 19, Township 12 South, Range lWRD OPERATIONS 
@ 
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This s i t e  includes both a perpetual easement and a temporary construction 

easement. The perpetual easement i s  20' x 40' and i s  included as part  of 

temporary construction easement which i s  100' x 100'. These easements were 

granted by Mr. V. E. Whitehurst, Sr. fo r  the sum of one dol lar  i n  November 1979. 

Geology 

This s i t e  i s  located a t  an elevation of approximately 70' above mean sea level 

on the Wicomico terrace.  Generally speaking, the t e r ra in  i n  this area ' is f l a t  

w i t h  a few gently sloping h i l l s  o r  terraces.  Due t o  the near surface proximity 

of limestone there has been considerable quarring of rock fo r  various purposes 

nearby, The most unusual fea ture  of this area seems t o  be the lack of major g'J 
"Karst" solution features. 

a(z/s) 



The l i thology a t  t h i s  s i t e  was described from an examination of continuous 

wire l ine  core samples t o  a depth of 519' and d r i l l  cu t t ings  taken a t  5 '  

i n t e rva l s  t o  a t o t a l  depth of 1185'. The following i s  a b r i e f  l i t h o l o g i c  

descr ip t ion  :* 
0'-4'  Quartz  sand, undifferent iabl  e Pl io-Pl eis tocene sediments 

4'-104.5' Ocal a Group Formations Limestone, biomicri t i c ,  cream-tan, 
pasty o r  chal ky, weathered, foramini f e ra l  1 imestone, minor 
t r aces  of  organic c lay  and p y r i t i c  mott l ing,  moderate-high 
porosi ty throughout. 

104.5' -330.5' Avon Park Formation Limestone, biomicri t i c ,  tan-grey o r  brown, 
p a r t i a l l y  dolomi t i zed  commonly contains some: s i l t ,  c lay ,  o r  
in tergranular  quar tz ,  and o ther  t r ace  organics throghout, 
var iable  degree of hardness and l i t h i f i c a t i o n  throughout, 
general ly 1 ow-moderate porosi ty . 

330.5' -972' Lake City Formation Limestone, Dolostone, c lay  and che r t ,  
predominated by 1 imestone t o  510' and predominated by do1 ostone 
be1 ow 510' ; 1 imestone-biomi c r i  t i  c cream-greyi sh t an ,  ranges 
from chalky and weathered t o  moldic and well preserved; 
dolostone-dark brown t o  greyish tan ,  hard w i t h  few f o s s i l s ,  
contains numerous small vugs and c a v i t i e s  often i n f i l l e d  with 
dolomi t i c  s i l t  o r  c lay ,  sometimes moldic. This formation 
contains numerous t h i n  lenses of c lay ,  o ther  organic material , 
and in tergranular  quartz c r y s t a l s  w i t h i n  the  pore spaces of 
the  rock. Variable porosity throughout. 

972' -1185' Oldsmar Formation Limestone and Dolostone, predominated by 
1 i gh t  brown-tan dolostone, microcrystal 1 ine ,  sucros ic ,  commonly 
contains t r ace  organic mater ia ls ,  there a re  c lay  lenses and 
well preserved sect ions of limestone throughout. Predominately 
low porosi ty throughout. 

* Detai 1 ed 1 i tho1 ogi c descri  p t i  ens a r  in the f i l e  f o r  ROMP #134- T ~ ~ ~ N ~ F ~ R A T I O N S  
Hydro1 ogy 
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One of the  primary object ives i n  d r i l l i n g  t h i s  monitor well t o  a depth of 

1185' was t o  define the  base of the Floridan aqui fer  system in t h i s  area.  I t  

i s  f e l t  by many t h a t  the base of the Floridan i s  marked by one o r  more of the 

following (A) t i g h t  impermeable limestone and dolomite, ( B )  the presence of 



intergranular gypsum or anhydri t e  (evapori tes )  ( C )  deteriorating water qua1 i ty 

0 with depth ( D )  a sharp change in potentiometric head. 

During the coise of dr i l l ing th i s  well the data gathered did l i t t l e  to improve 

upon th is  hypothesis. Water levels remained constant from the time the poten- 

tiometric surface was encountered (near 30' total  depth) until the total  depth 

of the well a t  1185' (allowing for small daily fluctuations in water level).  The 

Floridan aquifer was found to be one continious aquifer a t  th i s  s i t e  with an -- 

unconfined upper surface allowing for recharge from rainfall by downward per- 

colation through the highly permeable upper layers of limestone and sand. The 

potentiometric surface during the time of dri 11 ing was approximately 25 ' be1 ow 

land surface (or 45' above mean seal level ) . A1 though i t  was not tested (a 

process requiring the instal lation of inflatable packers) the 1 i thology below 

900' a t  th i s  s i t e  i s  apparently (from examination of d r i l l  cuttings) t ight  and 

0 relatively impermeable however, no evidence of poor qua1 i ty water, change in 

potentiometric head, or intergranular evaporites was found, 

Special Note ** I t  i s  my opinion that  the base of the Floridan aquifer was not 

found a t  this  s i te .  If further testing shows that the lower portion of th is  

hole does not have any significant permeable zones of water production then 

for practical purposes a depth of around 900' should be considered the l imit  

of significant water producing s t rata  within the Floridan aquifer in this  

immediate area.* FIELD OPERATIONS 
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Several specific capacity tes t s  were performed during the construction of the 

well a t  depths from 200' - 700' and with pumping rates up to 350 gpm; The 

typical amount of drawdown ranged from negligable to  one-half foot (6" )  there- 

# 2 (4 /d 



I d 
f o r e  i t  can on ly  be concluded t h a t  the  s p e c i f i c  capaci ty  o f  t h i s  we l l  between 

0 200' and 700' i s  s i g n i f i c a n t  and t h a t  i t  probably increases w i t h  depth t o  some 

p r a c t i c a l  1 im i  t (see specia l  note) .  

Water Qua 1 i ty Sampl i n g  

A t o t a l  o f  more than 90 water samples were r e t r i e v e d  f o r  analys is  from t h i s  

s i t e  a t  regu la r  depth i n t e r v a l s .  These samples were r e t r i e v e d  dur ing  coring, 

monitor w e l l  construct ion,  and a f t e r  the we l l  had been s t a t i c  f o r  a per iod  

of more than 30 days, ( a f t e r  d r i l l i n g )  w i t h  a downhole sampler. None o f  the 

water samples r e t r i e v e d  show any i n d i c a t i o n  o f  l ess  than potable water being 

present i n  any p a r t  o f  the borehole o r  o f  any water q u a l i t y  s t r a t i f i c a t i o n  

throughout the we1 1. Chlor ides ranged from 7-15 mg/l , sul f a tes  from 9-69 mg/l , 
s p e c i f i c  conduc t i v i t y  210-620 umho's a l l  we1 1 w i t h i n  standards for  pub1 i.c con- 

sumption. 

Geophysical Logs 

A s u i t e  o f  geophysical logs  inc lud ing :  temperature (g rad ien t  type), f l u i d  

r e s i s t i v i t y ,  ca l  iper ,  e l e c t r i c  (spontaneous po ten t i a l  and r e s i s t i v i t y )  and 

natura l  gamma emmission were run on t h i s  we l l  a f t e r  i t  was d r i l l e d  t o  t o t a l  

depth ( i n t e r v a l  logged from 1 and surface-1180' be1 ow). 

Geophysical l o g ,  survey's o f  ROMP we1 1 s are used f o r  c o r r e l a t i v e  purposes 

and fo r  def in ing various borehole c h a r a c t e r i s t i  
OPERATIONS 

We1 1 Construct ion 
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This s i t e  was cored t o  a depth o f  520' dur ing February t h r u  A p r i l  1980. 

The permanent monitor was constructed dur ing A p r i l  t h r u  June 1981 and the 

casing was repa i red  betweed August and September 1981. 

$f2 (51 g) 



This  well was cons t ruc ted  by first  d r i l l i n g  an 18" nominal diameter borehole 
* 

t o  a depth of  35' using conventional mud r o t a r y  d r i l l i n g  techniques.  A t  

a depth of  35' a 14" diameter steel su r f ace  casing was sea ted  and cemented 

i n t o  place.  A 12" nominal diameter borehole was d r i l l e d  below t h i s  t o  70' 

and then an 8" I.D. P.V.C. casing was sea ted  and cemented i n t o  .place. Af te r  

this f i n a l  cas ing  had been s e t  t he  remainder of t h e  hole  was d r i l l e d  using 

f i r s t  water  c i r c u l a t i o n  t o  a depth approximately 50' below t h e  cas ing  and 

then reverse  a i r  r o t w y  t o  t h e  f i n a l  depth of  1185'. An 8"  nominal diameter 

d r i l l  b i t  was used t o  d r i l l  this open hole port ion of  t h e  well (70-1185'). 

D r i l l i n g  was stopped a t  1185' due t o  an equipment f a i l u r e  which r e su l t ed  i n  

t he  d r i l l  stem being dropped approximately 30' f r a c t u r i n g  t h e  8"  P.V.C. casing 

and bending more than 700' of  d r i l l  rods on impact. 

0 The well was l a t e r  repa i red  b i  i n s t a l l i n g  a 6.2" I.D. A.B.S. l i n e r  i n s ide  of 

the 8" P.V.C. casing from land sur face  t o  a depth of  40 ' .  The annular  space 

between the P.V.C. casing and A.B.S. 1 i n e r  was f i l l e d  w i t h  cement grout  thereby 

br idging t h e  f r ac tu red  por t ion  o f  the P.V.C. casing. 

The t o p  o f  the we1 1 casing was extended approximately 5 '  above land sur face  

f o r  t h e  purpose of  monitor i n s t a l l a t i o n  and i t  i s  protected by a concrete  

c u l v e r t  which is  permanently cemented around the port ion of t h e  casing 

protruding above t h e  ground. 

Type o f  Monitor 

As . s t a t ed  previously t h i s  well was d r i l l e d  t o  1185' i n  an at tempt  t o  l o c a t e  

the base of  t h e  Floridan aqu i f e r  system. However, t h e  primary funct ion of  



0 this  well i s  t o  serve as a potentiometric surface monitor reflecting the 

level of groundwater and i t s  seasonal fluctuations w i t h i n  the Floridan aquifer 

as p a r t  of regional system of monitor wells. 

USGS Notification 

The technical support section of the District was notified d u r i n g  October 1981 

that this we71 i s  complete and ready for monitoring by the U.S. Geological 

Survey. 
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LITHOLOGIC WELL LOG PRINTOUT SOURCE - FGS 

WELL NUMBER: W- 1 5 1 6 7  CWNTY - LEVY 

TOTAL DEPTH: 0 1 1 8 4  FT. LOCATION: T.12S R.19E S.19 A 

SAMPLES - NONE LAT = N 29D 26M 1 5  

LON = W 82D 27M 2 6  

COMPLETION DATE - N/A ELEVATION - 0 7 0  FT 
I OTHER TYPES OF LOGS AVAILABLE - NONE 

OWNER/DRILLER: SWFWMD; ROMP # 134; PROJECT # 1 9 - 0 2 0 - 5 1 .  

WORKED BY: G.L. HENDERSON AND J.L. DECKER. CODED AND ENTERED BY RICHARD GREEN 

9 / 9 0 .  

T H I S  S I T E  I S  LOCATED ON THE EAST S I D E  OF A D I R T  ROAD RUNNING 

NORTH AND SOUTH D I V I D I N G  A COW PASTURE. I T  I S  APPROX. 1 / 4  

M I L E  SOUTH OF THE INTERSECTION OF T H I S  D I R T  ROAD AND FLORIDA 

STATE ROAD 3 3 5 .  THE INTERSECTION OF T H I S  D I R T  ROAD WITH 

FL. S.R. 3 3 5  OCCURS APPROX. 1 / 2  M I L E  EAST OF THE INTERSECTION 

OF U.S. HIGHWAY 4 1  SOUTH, AND S.R. 3 3 5  AND I S  3 1 / 2  M I L E S  

NORTH OF WILLISTON ON U.S. 4 1  NEAR RALEIGH I N  LEVY COUNTY. 

THE S I T E  I S  LOCATED I N  THE SW QUARTER OF THE NW QUARTER 

OF THE NW QUARTER OF SECTION 19. (SEE HEADER FOR MORE INFO.) 

T H I S  WELL I S  TOO LONG FOR THE PROGRAM, THEREFORE I T  HAS BEEN 

S P L I T  I N T O  SEVERAL PARTS. T H I S  I S  PART 1 OF 4.  THE REMAINING 

PARTS FOLLOW ONE ANOTHER ON THE DISK.  

0. - 4.  UNDIFFERENTIATED SAND AND CLAY 

4.  - 1 0 4 .  OCALA GROUP 

24 .  - 69. WILLISTON FM. ' 1  ' 
69. - 1 0 4 .  I N G L I S  FM. 

104 .  - 3 3 0 .  AVON PARK FM. 

3 3 0 .  - 9 7 2 .  LAKE C I T Y  LIMESTONE / ' 
4 .  

972. - . OLDSMAR LIMESTONE 

0 - 4 SAND; WHITE TO TRANSPARENT; POSSIBLY HIGH PERMEABILITY; 

RANGE: MEDIUM TO COARSE; 

OTHER FEATURES: FROSTED; 

4 - 8 LIMESTONE; WHITE; 
- - - - - - -  TOP OF OCALA FORMATION ( R E S T R I C T E D ? ) - - - - - - - - - -  B IOMICRITE,  OFFWHITE, SOFT-HARD, 

MASSIVE-SLIGHTLY PASTY, MIL IOLOIDAL,  NUMEROUS CAMERINA, OPERCS, LEPIDOCYCLINA OCALANA AND 

HETEROSTEGINA OCALANA, SOME OSTREA AND OPERC. VAUGHNI, FAIRLY WEATHERED- INDURATED, TRACE 

OF BRYOZOAN FRAGS, MOD-HIGH POROSITY. 



W- 1 5 1 6 7  CONTINUED PAGE - 2 

8 - 12 LIMESTONE; WHITE; POSSIBLY HIGH PERMEABILITY; 

GRAIN TYPE: BIOGENIC, CALCILUTITE, SKELETAL; 

OTHER FEATURES: WEATHERED; 

FOSSILS: BENTHIC FORAMINIFERA, M I L I O L I D S ,  BRYOZOA; 

B IOMICRITE,  OFFWHITE, SOFT-HARD, MASSIVE-SLIGHTLY PASTY, ABUNDANT CAMERINA AND LEPS, SOME 

OPERCS. AND HETERSTEGINA, ABUNDANT BRYOZOANS, HIGHLY WEATHERED. MOD-HIGH POROSITY. 

1 2  - 17 LIMESTONE; WHITE TO CREAM; POSSIBLY HIGH PERMEABILITY; 

GRAIN TYPE: BIOGENIC, CALCILUTITE, SKELETAL; 

OTHER FEATURES: WEATHERED; 

FOSSILS: BENTHIC FORAMINIFERA, M I L I O L I D S ,  BRYOZOA, MOLLUSKS; 

BIOMICRITE, SOFT-HARD, MASSIVE-PASTY-GRANULAR I N  PART, NUMEROUS CAMERINA AND LEPS, SOME 

OPERCS AND HETEROSTEGINA, ABUNDANT BRYOZOANS AND SOME PECTEN SP., HIGHLY WEATHERED, 

MOD.-HIGH POROSITY. 

17 - 2 4  AS ABOVE 

PECTEN MORE COMMON. 

2 4  - 25.3 LIMESTONE; CREAM; POSSIBLY HIGH PERMEABILITY; 

GRAIN TYPE: BIOGENIC, CALCILUTITE; 

POOR INDURATION; 

FOSSILS: MOLLUSKS, FOSSIL  MOLDS, M I L I O L I D S ;  

SPARSE BIOMICRITE, SOFT, MASSIVE, POORLY PRESERVED FOSSILS, ALMOST BARREN, TRACES OF 

UNIDENTIF IABLE PELECYPOD MOLDS. HIGH POROSITY. 

25.3- 30.8 LIMESTONE; CREAM; POSSIBLY HIGH PERMEABILITY, MOLDIC; 

GRAIN TYPE: BIOGENIC, CALCILUTITE, SKELETAL; 

FOSSILS: BENTHIC FORAMINIFERA; 

BIOMICRITE, SOFT-HARD, MASSIVE-PASTY-NODULAR I N  PART, SPONGIFORM-LIKE CONCRETIONS, 

ABUNDANT OPERC. FLORIDENSIS AND OSTREA MOLDS AND CASTS, SOME LOCALLY ABUNDANT LAYERS OF 

NONION ADVENUM AND ROTALIA SP., SOME PECTEN, LEPS, AMPHISTEGINA, TRACES OF A CHOCOLATE 

BROWN, WAXY CLAY POCKETING BOTTOM OF SECTION, HIGH POROSITY. 

30.8- 32 LIMESTONE; CREAM; POSSIBLY HIGH PERMEABILITY; 

GRAIN TYPE: BIOGENIC, CALCILUTITE; 

POOR INDURATION; 

CEMENT TYPE(S): CALCILUTITE MATRIX; 

FOSSILS: M I L I O L I D S ,  BENTHIC FORAMINIFERA; 

BIOMICRITE, SOFT-HARD, MASSIVE-PASTY-UNCONSOLIDATED I N  PARTS, SMALL FORAM BIOMICRITE 

COMPOSED OF DETRITAL CALCITE, M I L L I O L I D S ,  AND SOME COMATULID BRACHIAL FRAGMENTS, SOME 

CAMERINA AND AMPHISTEGINA, TRACE OF REGULAR ECHINOID FRAGMENTS. HIGH POROSITY. 

3 2  - 35.3 LIMESTONE; CREAM; POSSIBLY HIGH PERMEABILITY; 

GRAIN TYPE: BIOGENIC, SKELETAL, CALCILUTITE; 

FOSSILS: BENTHIC FORAMINIFERA; 

SOFT-HARD, MASSIVE-PASTY, FORAM BIOMICRITE WITH ABUNDANT OPERCS. AND OSTREA PODAGRINA 

MOLDS AND CASTS, SOME LOCALLY ABUNDANT LAYERS OF NONION, ROTALIA, AND VERT ABUNDANT 

OPERCS. NEAR BOTTOM OF SECTION, SOME CHOCOLATE-BRN, WAXY CLAY POCKETING BOTTOM OF SECTION. 
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35.3- 40 LIMESTONE; CREAM TO L IGHT TAN; 

GRAIN TYPE: BIOGENIC, SKELETAL, CALCILUTITE; 

SPARSE BIOMICRITE, SOFT-HARD, MASSIVE-PASTY, C A L C I T I C  BIOMICRITE W/ POORLY PRESERVED 

FOSSILS, ALMOST BARREN, TRACES OF SOME OPERCS. NEAR TOP OF SECTION, OTHER FOSSILS 

UNIDENTIF IABLE,  MOD.-HIGH POROSITY. 

40 - 44.5 LIMESTONE; CREAM; POSSIBLY HIGH PERMEABILITY, MOLDIC; 

GRAIN TYPE: BIOGENIC, CALCILUTITE, SKELETAL; 

FOSSILS: BENTHIC FORAMINIFERA, MOLLUSKS, FOSSIL MOLDS; 

SOFT-HARD, MASSIVE-SLIGHTLY PASTY, FORAMINIFERAL BIOMICRITE WITH ABUNDANT OPERCS. AND SOME 

OSTREA CASTS AND MOLDS, SOME LOCALLY ABUNDANT LAYERS OF NONION, ROTALIA, AND OTHER SMALL 

FORAMS, WELL COMPACTED I N  BOTTOM OF SECTION. MOD.-HIGH POROSITY. 

44.5- 45.3 LIMESTONE; CREAM; POSSIBLY HIGH PERMEABILITY; 

GRAIN TYPE: BIOGENIC, SKELETAL, CALCILUTITE; 

POOR INDURATION; 

FOSSILS: BENTHIC FORAMINIFERA, MOLLUSKS, ECHINOID; 

BIOMICRITE, SOFT, MASSIVE-PASTY-UNCONSOLIDATED I N  PARTS, MAINLY SMALL FORAMINIFERAL 

B I O M I C R I T E  WITH SOME DETRITAL CALCITE AND COMATULID BRACHIAL FRAGS, ABUNDANT OPERCS. AND 

OSTREA SHELL CASTS, SOME AMPHISTEGINA. NONION, AND CAMERINA, ALL LOOSELY HELD I N  A 

C A L C I T I C  PASTE, SOME REGULAR ECHINOID FRAGMENTS, SOME PYRITE MOTTLING THROUGHOUT SECTION. 

HIGH POROSITY. 

45.3- 49.3 LIMESTONE; CREAM; POSSIBLY HIGH PERMEABILITY; 

GRAIN TYPE: BIOGENIC, SKELETAL, CALCILUTITE; 

OTHER FEATURES: CHALKY; 

FOSSILS: BENTHIC FORAMINIFERA, MOLLUSKS, FOSSIL MOLDS; 

SOFT-HARD, MASSIVE-SLIGHTLY CHALKY, MILL IOLOIDAL,  TOP OF SECTION VERY CHALKY BIOMICRITE 

GRADING TO SPARSE BIOMICRITE NEAR BOTTOM OF SECTION, TRACES OF OPERCS. AND PECTEN, SOME 

LOCALLY ABUNDANT LAYERS OF NONION AND ROTALIA NEAR TOP OF SECTION, SOME UNIDENTIF IABLE 

MOLLUSK MOLDS AND CASTS, SOME PYRITE MOTTLING THROUGHOUT, HIGH POROSITY. 

49.3- 53 LIMESTONE; CREAM; 

GRAIN TYPE: BIOGENIC, CALCILUTITE; 

SPARSE BIOMICRITE, SOFT-HARD, MASSIVE-SLIGHTLY PASTY, RELATIVELY BARREN BIOMICRITE WITH 

POORLY PRESERVED MACROFOSSILS, TRACES OF POSSIBLE OPERCS. AT TOP OF SECTION, 

PSEUDOPHRAGMINA ZARAGOSENSIS CASTS?, SOME PYRITE MOTTLING, MOD.-HIGH POROSITY. 

53 - 58 LIMESTONE; CREAM; POSSIBLY HIGH PERMEABILITY; 

GRAIN TYPE: BIOGENIC, CALCILUTITE; 

OTHER FEATURES: CHALKY; 

FOSSILS: M I L I O L I D S ,  MOLLUSKS, FOSSIL MOLDS, BENTHIC FORAMINIFERA; 

SPARSE BIOMICRITE, SOFT-HARD, MASSIVE-CHALKY I N  PARTS, TOP OF SECTION I S  CHALKY BIOMICRITE 

GRADING TO A SPARSE BIOMICRITE I N  MAIN PARTS OF MIDDLE-BOTTOM SECTION, TOP SECTION HAVING 

ABUNDANT PECTEN MOLDS WITH LOCALLY ABUNDANT LAYERS OF AMPHISTEGINA, NONION, ROTALIA, AND 

COMATULID BRACHIALS, SOME UNIDENTIF IABLE PELECYPOD MOLDS I N  THE SPARSE BIOMICRITE,  SOME 

SLIGHT PYRITE MOTTLING, HIGH POROSITY. 
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58 - 64.3 LIMESTONE; CREAM TO L IGHT TAN; MOLDIC, POSSIBLY HIGH PERMEABILITY; 

GRAIN TYPE: BIOGENIC, CALCILUTITE; 

SPARSE BIOMICRITE, SOFT-HARD, MASSIVE, POORLY PRESERVED FOSSILS, TRACES OF PECTEN AND 

OTHER PELECYPOD CASTS AND MOLDS I N  UPPER SECTION, TRACES OF PSEUDOPHRAGMINA? CASTS, SOME 

PYRITE MOTTLING, MOD-HIGH POROSITY. 

64.3- 69.3 LIMESTONE; CREAM TO L IGHT TAN; 

GRAIN TYPE: BIOGENIC, CALCILUTITE; 

SOFT-HARD, MASSIVE-NODULAR I N  PART, FORAMINIFERAL BIOMICRITE WITH SPONGIFORM CONCRETIONS, 

ABUNDANT PERIARCHUS? DOLOMITIZED FRAGMENTS, SOME LOCALLY ABUNDANT LAYERS OF AMPHISTEGINA, 

ROTALIA, NONION, AND COMATULID BRACHIAL PLATES, TOP OF SECTION GRADES TO SPARSE BIOMICRITE 

NEAR BOTTOM OF SECTION, SOME LOCALLY ABUNDANT PECTEN CASTS AND MOLDS, MOD-HIGH POROSITY. 

69.3- 74.2 LIMESTONE; CREAM TO L IGHT TAN; POSSIBLY HIGH PERMEABILITY, MOLDIC; 

GRAIN TYPE: BIOGENIC, CALCILUTITE; 

FOSSILS: BENTHIC FORAMINIFERA, M I L I O L I D S ,  MOLLUSKS, FOSSIL  MOLDS; 

BIOMICRITE; SOFT-HARD, WELL COMPACTED, SOME TRACES OF OXIDATION INDICATING T H I S  SECTION 

EXPOSED TO WEATHERING, MATRIX MATERIAL BEING SMALL FORAMINIFERAL BIOMICRITE W/ SOME 

LOCALLY ABUNDANT LAYERS OF AMPHISTEGINA, NONION, AND M I L I O L I D S  AT BOTTOM OF SECTION, 

ABUNDANT MOLLUSK MOLDS (ARCA, CERETHIUM?), MODERATE-HIGH POROSITY. 

74.2- 76.5 LIMESTONE; CREAM TO L IGHT TAN; FRACTURE, MOLDIC, POSSIBLY HIGH PERMEABILITY; 

GRAIN TYPE: BIOGENIC, CALCILUTITE; 

FOSSILS: BENTHIC FORAMINIFERA, MOLLUSKS, FOSSIL MOLDS, ECHINOID, WORM TRACES; 

SOFT-HARD, WELL COMPACTED WITH NUMEROUS FOSSIL-F ILLED WEATHERED FRACTURES, MOLLUSK MOLDS, 

OR WORM BORINGS, SOME DOLOMITIZED MOLLUSK MOLDS OR CASTS; CAMERINA, NONION, AND ROTALIA 

COMPRISE THE MAJOR MICROFAUNA WITH SOME DOLOMITIZED ECHINOID TEST FRAGMENTS AND 

SHRIMP-CRAB CLAWS?, F I L L E D  SECTIONS RESEMBLING A COQUINA, MOD.-HIGH POROSITY. 

76.5- 89.5 LIMESTONE; WHITE TO CREAM; POSSIBLY HIGH PERMEABILITY, MOLDIC; 

GRAIN TYPE: BIOGENIC, CALCILUTITE; 

FOSSILS: BENTHIC FORAMINIFERA, ECHINOID, CORAL; 

SOFT-HARD, MASSIVE-SLIGHTLY PASTY-UNCONSOLIDATED I N  PARTS, MILL IOLOIDAL,  POORLY CEMENTED, 

ABUNDANT MOLLUSK MOLDS AND CASTS THAT ARE FAIRLY OXIDIZED, MAINLY NONION, ROTALIA, AND FEW 

CAMERINA WITH DOLOMITIZED REGULAR ECHINOID FRAGMENTS (PERIARCHUS DALLI?) ,  ALSO SOME CORAL 

IMPRINTS, MOD.-HIGH POROSITY. 

89.5- 93 LIMESTONE; WHITE TO CREAM; POSSIBLY HIGH PERMEABILITY, MOLDIC; 

GRAIN TYPE: BIOGENIC, CALCILUTITE; 

FOSSILS: M I L I O L I D S ,  BENTHIC FORAMINIFERA, FOSSIL MOLDS, MOLLUSKS; 

SOFT-HARD, WELL COMPACTED, SMALL FORAMINIFERAL BIOMICRITE WITH SOME LOCALLY ABUNDANT 

LAYERS OF AMPHISTEGINA, NONION, ROTALIA, AND M I L I O L I D S  NEAR BOTTOM OF SECTION, VERY 

ABUNDANT MOLLUSK MOLDS AND CASTS THAT ARE WELL OXIDIZED (CERITHIUM, TURRITELLA?),  

MOD.-HIGH POROSITY. 
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93 - 104.5 LIMESTONE; CREAM TO LIGHT TAN; POSSIBLY HIGH PERMEABILITY, MOLDIC; 

GRAIN TYPE: BIOGENIC, CALCILUTITE; 

POOR INDURATION; 

FOSSILS: M I L I O L I D S ,  BENTHIC FORAMINIFERA, MOLLUSKS, FOSSIL MOLDS; 

SOFT-HARD, MASSIVE-SLIGHTLY PASTY-UNCONSOLIDATED NEAR BOTTOM, WELL COMPACTED MILLIOLOIDAL 

BIOMICRITE GRADING TO A POORLY CONSOLIDATED BIOMICRITE AT BOTTOM OF SECTION, HIGHLY 

OXIDIZED MOLLUSK MOLDS WITH SOME AMPHISTEGINA, COSKINOLINA, NONION, AND ROTALIA, SOME 

TRACE OF DICTYOCONUS COOKEI?, ALSO SOME VERY LARGE DOLOMITIZED PERIARCHUS? TESTS, 

MODERATE-HIGH POROSITY. 

104.5- 109.4 LIMESTONE; CREAM TO LIGHT TAN; POSSIBLY HIGH PERMEABILITY, MOLDIC; 

GRAIN TYPE: BIOGENIC, CALCILUTITE; 

POOR INDURATION; 

FOSSILS: BENTHIC FORAMINIFERA, MIL IOLIDS,  MOLLUSKS, FOSSIL MOLDS, ECHINOID; 

SOFT-HARD, PASTY-SLIGHTLY FRAGMENTAL, FORAMINIFERAL COQUINA W/ ABUNDANT MOLLUSK CASTS AND 

MOLDS, SOME DOLOMITIZED ECHINOID (PERIARCHUS DALLI?)  TESTS, SOME POSSIBLE CERITHIUM? AND 

PECTEN, SHRIMP CLAWS,CORALS, AND BRYOZOANS COMMON, POORLY CEMENTED UPPER SECTION GRADING 

TO HIGHLY OXIDIZED-WELL CEMENTED LOWER SECTION. 

109.4- 109.8  LIMESTONE; CREAM; LOW PERMEABILITY; 

GRAIN TYPE: BIOGENIC, CALCILUTITE; 

SPARSE BIOMICRITE, SOFT-HARD, MASSIVE-PASTY-VERY CLAYEY, POSSIBLE DOLOMITE-CLAY WITH 

TRACES OF SOME FORAMS, ALMOST BARREN OF FOSSILS, WELL OXIDIZED, MODERATE-HIGH POROSITY. 

109.8-  114.6 LIMESTONE; LIGHT TAN TO TAN; MOLDIC, LOW PERMEABILITY; 

GRAIN TYPE: SKELETAL, CALCILUTITE, BIOGENIC; 

MODERATE INDURATION; 

SPARSE BIOMICRITE, SOFT-HARD, MASSIVE-PASTY-TUFACEOUS. SLIGHTLY DOLOMITIZED W/ POORLY 

PRESERVED FOSSILS, ALMOST BARREN OF IDENTIFIABLE FOSSILS, ABUNDANT MOLLUSK MOLDS AND 

CASTS, SOME DOLOMITIZED PERIARCHUS TESTS, WELL OXIDIZED, ALMOST ALL MOLDIC POROSITY, LOW- 

MODERATE POROSITY. 

114.6- 119.5 LIMESTONE; TAN TO BROWNISH GRAY; MOLDIC, LOW PERMEABILITY; 

GRAIN TYPE: BIOGENIC, SKELETAL, CALCILUTITE; 

MODERATE INDURATION; 

SPARSE BIOMICRITE, SOFT-HARD, MASSIVE-PASTY-TUFACEOUS, SLIGHTLY DOLOMITIZED WITH POORLY 

PRESERVED FOSSILS, ABUNDANT MOLLUSK MOLDS AND CASTS, ALL MOLDIC POROSITY, LOW-MOD. 

POROSITY . 

119.5- 121.3 LIMESTONE; BROWNISH GRAY; MOLDIC, LOW PERMEABILITY; 

GRAIN TYPE: BIOGENIC, SKELETAL, CALCILUTITE; 

MODERATE INDURATION; 

SPARSE BIOMICRITE, SOFT-HARD, MASSIVE-PASTY-TUFACEOUS, SLIGHTLY DOLOMITIZED W/ POORLY 

PRESERVED FOSSILS, SOME MOLLUSK MOLDS, TOP OF SECTION SLIGHTLY LAMINATED BY CARBONIZED 

PLANT REMAINS, BOTTOM OF SECTION HAVING WORM BORINGS FILLED I N  BY UNDERLYING ROCK UNIT, 

MOLDIC POROSITY, LOW-MODERATE POROSITY. 
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121.3- 125.3 LIMESTONE; TAN TO BROWNISH GRAY; FRACTURE, MOLDIC, LOW PERMEABILITY; 

GRAIN TYPE: BIOGENIC, CALCILUTITE; 

GOOD INDURATION; 

BIOMICRITE, HARD-VERY HARD, MASSIVE-VERY DENSE, HIGHLY DOLOMITIZED WITH UPPER SECTION 

E X H I B I T I N G  VERTICAL FRACTURING AND WORM BORINGS F I L L E D  BY UNDERLYING ROCK UNIT,  SLIGHTLY 

LAMINATED WITH S I L T Y  DOLOMITE-CLAY SEAMS C.25-.5"), ONE AT BOTTOM OF SECTION AND OTHER 

MIDWAY THROUGH SECTION, SOME CARBONIZED PLANT REMAINS SCATTERED THROUGHOUT. 

125.3- 131.5 LIMESTONE; TAN TO L IGHT GRAY; MOLDIC, LOU PERMEABILITY; 

GRAIN TYPE: BIOGENIC, CALCILUTITE; 

MODERATE INDURATION; 

SOFT-HARD, MASSIVE-DENSE-POROUS, FORAMINIFERAL DOLOMITIC BIOMICRITE WITH THE UPPER SECTION 

DENSER AND HAVING MANY BLUE AND WHITE SPECKS, THE WHITE SPECKS REPRESENTING FORAM MOLDS 

F I L L E D  WITH FORAM REMAINS, AND THE BLUE SPECKS BEING ORGANIC CLAY, THE MIDDLE SECTION 

BEING TAN-BROWN WITH MANY EMPTY FORAM MOLDS, SLIGHT DOLOMITIZATION I N  BOTTOM OF SECTION. 

131.5- 132.5 LIMESTONE; TAN TO L IGHT GRAY; LOU PERMEABILITY; 

GRAIN TYPE: BIOGENIC, SKELETAL, CALCILUTITE; 

POOR INDURATION; 

SPARSE BIOMICRITE,  SOFT-HARD, MASSIVE-DENSE-SLIGHTLY PASTY, POSSIBLE DOLOMITE-CLAY W/ 

TRACES OF FORAMS, LAMINATED BY CARBONIZED PLANT REMAINS, LOW-MODERATE POROSITY. 

132.5- 134.8 LIMESTONE; TAN TO BROWNISH GRAY; MOLDIC, LOW PERMEABILITY; 

GRAIN TYPE: BIOGENIC, CALCILUTITE; 

GOOD INDURATION; 

W/ ABUNDANT MOLLUSK AND POSSIBLE PENEROPLID? CASTS AND MOLDS, SOME WELL DOLOMITIZED 

SECTIONS THROUGHOUT, UPPER SECTION HAVING SOME DOLOMITE-CLAY? AS DESCRIBED ABOVE, 

LAMINATED BY CARBONIZED PLANT REMAINS NEAR BOTTOM OF SECTION, MOLDIC POROSITY, LOW-MOD. 

POROSITY . 
134.8- 139.5 LIMESTONE; L IGHT TAN TO L IGHT GRAY; MOLDIC, LOW PERMEABILITY; 

GRAIN TYPE: BIOGENIC, CALCILUTITE; 

MODERATE INDURATION; 

BIOMICRITE, SOFT-HARD, MASSIVE-DENSE-SLIGHTLY PASTY- CLAYEY I N  PARTS, A DENSE, MOLDIC 

DOLOMITIC BIOMICRITE I N  UPPER SECTION GRADING TO A MORE PORWS-MOLDIC DOLOMITIC I N  MIDDLE 

SECTION, THE LOWER SECTION GRADING INTO A CLAYEY CARBONATE FACIES, THAT I S  S I M I L A R  TO THE 

UNDERLYING ROCK UNIT, MOLLUSK MOLDS AND WORM BORINGS VERY COMMON, THE WORM BORINGS BEING 

MORE PREVALANT I N  THE MIDDLE SECTION. 

139.5- 146.4 LIMESTONE; WHITE TO CREAM; 

GRAIN TYPE: BIOGENIC, CALCILUTITE; 

SPARSE BIOMICRITE, VERY PURE, DENSE CARBONATE RESEMBLING CLAY WHEN WET, HOWEVER, CEMENTS 

SOLIDLY WHEN DRY, FEW FORAM MOLDS, OTHERWISE BARREN OF FOSSILS, FEW CARBONIZED PLANT 

REMAINS SCATTERED THROUGHOUT, MOD-HIGH POROSITY. 
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146.4- 149.8 LIMESTONE; CREAM TO L IGHT TAN; MOLDIC, LOW PERMEABILITY; 

GRAIN TYPE: BIOGENIC, CALCILUTITE; 

MODERATE INDURATION; 

SOFT-HARD, MASSIVE-SLIGHTLY PASTY-CLAYEY I N  PARTS, CLAYEY CARBONATE U/ OXIDATION 

LAMINATIONS GRADING TO A MOLDIC, DOLOMITIC BIOMICRlTE WITH NUMEROUS WHITE SPECKS (CALCITE 

F I L L E D  FORAMS MOLDS) THAT I S  WELL OXIDIZED, ABUNDANT WORM BORINGS THROUGHOUT MIDDLE AND 

BOTTOM OF SECTION, WITH BOTTOM SHOWING SLIGHT OXIDATION. MOLDIC POROSITY, LOW-MOD. 

POROSITY . 
149.8- 154.6 LIMESTONE; CREAM TO L IGHT TAN; MOLDIC, LOW PERMEABILITY; 

GRAIN TYPE: BIOGENIC, CALCILUTITE; 

MODERATE INDURATION; 

B IOMICRITE,  SOFT-HARD, MASSIVE-PASTY-SLIGHTLY OXIDIZED THROUGHOUT SECTION, A DENSE 

DOLOMITIC BIOMICRITE I N  UPPER SECTION, GRADING TO A PASTY LITHOGRAPHIC BIOMICRITE AND THEN 

BACK TO THE DENSE BIOMICRITE AGAIN, UPPER AND MIDDLE SECTION BEING RELATIVELY BARREN OF 

FOSSILS, TRACES OF FORAM CASTS, LOWER SECTION SHOWING DOLOMITIZED PERONELLA D A L L I ?  TESTS 

AND SOME CORAL CASTS, SOME COSKINOLINA?, MOLLUSK CASTS COMMON. 

154.6- 170 LIMESTONE; TAN TO L IGHT BROWN; MOLDIC, POSSIBLY HIGH PERMEABILITY; 

GRAIN TYPE: BIOGENIC, CALCILUTITE; 

POOR INDURATION; 

OTHER FEATURES: DOLOMITIC; 

FOSSILS: BENTHIC FORAMINIFERA, MOLLUSKS, FOSSIL  MOLDS; 

SOFT BUT TOUGH, TUFACEOUS- MASSIVE, ABUNDANT FORAMS, SUCH AS DlCTYOCONUS COOKEI, 

COSKINOLINA AND LITUONELLA?, SOME MICROFAUNA DOLOMITIZED, OTHERS CALCITE-FILLED,  SOME 

DOLOMITIZED PERONELLA TESTS AND CASTS, TRACES OF MOLLUSK CASTS AND MOLDS, LAMINATED BY 

VERY T H I N  STREAKS OF CARBONIZED PLANT REMAINS AT TOP AND BOTTOM OF SECTION. 

170 - 174.5 LIMESTONE; L IGHT TAN TO TAN; MOLDIC, POSSIBLY HIGH PERMEABILITY; 

GRAIN TYPE: BIOGENIC, CALCILUTITE; 

MODERATE INDURATION; 

FOSSILS: MOLLUSKS, FOSSIL MOLDS, WORM TRACES, BENTHIC FORAMINIFERA; 

BIOMICRITE, SOFT-HARD, TUFACEOUS-MASSIVE-VERY CLAYEY, B IOMICRITE WITH TRACES OF FORAMS, 

SOME MOLLUSK CASTS AND WITH THE CASTS AND WORM BORINGS F I L L E D  WITH HIGH CONCENTRATIONS OF 

MICROFAUNA, VERY CLAYEY THROUGHOUT W/ SOME SECTIONS ALMOST FRAGMENTAL DUE TO WASHING OUT 

OF F O S S I L - F I L L E D  BORlNGS WHILE SECTION WAS BEING CORED, MOLDIC POROSITY, MODERATE-HIGH 

POROSITY . 
174.5- 182 LIMESTONE; L IGHT TAN TO TAN; MOLDIC, POSSIBLY HIGH PERMEABILITY; 

GRAIN TYPE: BIOGENIC, CALCILUTITE; 

MODERATE INDURATION; 

OTHER FEATURES: DOLOMITIC; 

FOSSILS: BENTHIC FORAMINIFERA, FOSSIL MOLDS, MOLLUSKS; 

BIOMICRITE, SOFT-HARD, TUFACEOUS-MASSIVE-CLAYEY, ABUNDANT FORAM CASTS AND MOLDS, MANY 

UNIDENTIF IABLE , SOME MOLLUSK CASTS F I L L E D  BY MICROFAUNA CASTS AND MOLDS, MOD-HIGH 

POROSITY . 
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1 8 2  - 184.8  LIMESTONE; LIGHT TAN TO TAN; MOLDIC, POSSIBLY HIGH PERMEABILITY; 

GRAIN TYPE: BIOGENIC, CALCILUTITE; 

BIOMICRITE, TUFACEOUS-MASSIVE, ABUNDANT FORAM CASTS AND MOLDS THAT ARE UNIDENTIFIABLE, 

SOME MOLLUSK CASTS NEAR BOTTOM OF SECTION, SOME CASTS SLIGHTLY DOLOMITIZED, MOLDIC 

POROSITY, MOD.-HIGH POROSITY. 

184.8- 186.1 LIMESTONE; TAN TO LIGHT BROWN; MOLDIC, POSSIBLY HIGH PERMEABILITY; 

GRAIN TYPE: BIOGENIC, CALCILUTITE, SKELETAL; 

MODERATE INDURATION; 

OTHER FEATURES: DOLOMITIC; 

FOSSILS: MOLLUSKS, FOSSIL MOLDS; 

SPARSE BIOMICRITE, SOFT-HARD, MASSIVE-TUFACEOUS, DOLOMITIZED WITH POORLY PRESERVED 

FOSSILS, ALMOST BARREN OF IDENTIFIABLE FOSSILS, ABUNDANT MOLLUSK MOLDS THAT ARE SLIGHTLY 

DOLOMITIZED. MOD.-HIGH POROSITY. 

186.1- 191 LIMESTONE; LIGHT T A N T O T A N ;  MOLDIC, POSSIBLY HIGH PERMEABILITY; 

GRAIN TYPE: BIOGENIC, CALCILUTITE; 

GOOD INDURATION; 

TUFACEOUS-MASSIVE, DOLOMITIZED BIOMICRITE WITH ABUNDANT FORAM CASTS AND MOLDS THAT ARE 

DOLOMITIZED AND MOSTLY UNIDENTIFIABLE, SOME CERITHIUM? CASTS, A 2 INCH SEAM OF THE 

OVERLYING ROCK U N I T  AT 189.5- 189.7' AND ALSO AT BOTTOM OF T H I S  SECTION, MOD-HIGH 

POROSITY. 

1 9 1  - 1 9 6  LIMESTONE; TAN TO LIGHT GRAY; LOW PERMEABILITY, MOLDIC; 

GRAIN TYPE: BIOGENIC, CALCILUTITE; 

GOOD INDURATION; 

TUFACEOUS-MASSIVE-DENSE, FORAMINIFERAL MOLDIC DOLOMITIC BIOMICRITE WITH LAYERS OF DENSE, 

MOLDIC, LIGHT GRAY, HIGHLY DOLOHITIZED BIOMICRITE RUNNING THROUGHOUT SECTION, GIVING T H I S  

U N I T  A SEMI-LAMINATED APPEAREANCE, BOTTOM OF SECTION BEING ALMOST ALL A LIGHT GRAY, DENSE, 

SEMICRYSTALLINE DOLOMITE THAT I S  VERY HARD, LOW-MODERATE POROSITY. 

1 9 6  - 198.2  LIMESTONE; CREAM TO BROWN; POSSIBLY HIGH PERMEABILITY; 

GRAIN TYPE: BIOGENIC, CALCILUTITE, SKELETAL; 

MODERATE INDURATION; 

OTHER FEATURES: DOLOMITIC; 

SPARSE BIOMICRITE, SOFT-HARD, DENSE-BRITTLE I N  PARTS, SLIGHTLY DOLOMITIC BIOMICRITE 

COMPOSED OF SUCCESSIVE LAYERS OF MICRO-CRYSTALLINE DOLOMITE INTERBEDDED WITH ORGANIC, 

POSSIBLY DOLOMITIC CLAYS, HIGH POROSITY. 

198.2- 201.5 LIMESTONE; LIGHT TAN TO TAN; WGULAR; 

GRAIN TYPE: BIOGENIC, CALCILUTITE; 

OTHER FEATURES: DOLOMITIC; 

FOSSILS: ECHINOID, MOLLUSKS, FOSSIL FRAGMENTS; 

BIOMICRITE, TUFACEOUS, DOLOMITIZED I N  PARTS WITH SOME ECHINOID TESTS, SOME MOLLUSK SHELL 

FRAGMENTS (CHALKY WHITE) THROUGHOUT SECTION, SLIGHTLY VUGGY AT BOTTOM OF UNIT, MOD.-HIGH 

POROSITY. 
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201 .5 -  204.7 LIMESTONE; TAN TO LIGHT BROWN; 

GRAIN TYPE: BIOGENIC, CALCILUTITE, SKELETAL; 

OTHER FEATURES: DOLOMITIC; 

FOSSILS: BRYOZOA, MOLLUSKS, FOSSIL MOLDS, ECHINOID; 

BIOMICRITE, DOLOMITIC WITH ABUNDANT ECHINOID MOLDS- CALCITIZED I N  UPPER .5' WITH THE 

REMAINING MOLDS HEAVILY DOLOMITIZED, FINGERS AND FRAGMENTS OF UNDERLYING ROCK U N I T  FOUND 

I N  BOTTOM OF T H I S  SECTION, MODERATE-HIGH POROSITY. 

204.7 TOTAL DEPTH 


