I KENTUCKY GEOLOGICAL SURVEY
g James C. Cobb, State Geologist and Director

UNIVERSITY OF KENTUCKY, LEXINGTON

(Beaver Dam quadrangle)

R A\

FORMATION
AND
MEMBER

SYSTEM
SERIES

LITHOLOGY

DESCRIPTION OF MAPPED UNITS

ALLUVIUM—Clay, silt, sand, and gravel; unconsolidated and poorly sorted;
Qal mapped primarily in the larger stream valleys.

MENARD LIMESTONE—Limestone and shale. Limestone, generally silty and
argillaceous, locally dolomitic; sublithographic to coarse-grained, locally oolitic
and cherty near base; irregularly bedded, locally massive; locally fossiliferous
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with bryozoans, gastropods, and crinoid fragments. Shale, fissile, occurs
throughout unit.

WALTERSBURG FORMATION—Shale, sandstone, and chert. Shale,
predominantly soft, fissile, locally silty. Sandstone, very fine- to medium-grained,
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Waltersburg Formation

Vienna Limestone

Tar Springs Sandstone

silty in part; thin- to thick-bedded, generally jointed and weathers to rhombohedral
plates. Chert, very dense, highly brecciated, occurs in beds up to 20 cm (8 in.) x
thick and weathers to rectangular blocks as much as 60 cm (2 ft) long. - = ‘ )
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locally fossiliferous with abundant bryozoans, crinoid stems, and brachiopods. ; y Z /R t 2k / g 2L 2 < OO A NS \ =, 5 ¢ N N | ST ' > \ > ¢ 3
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TAR SPRINGS SANDSTONE—Sandstone, shale, siltstone, and minor limestone. ) @x g\
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laterally into sandstone. Siltstone, thin interbeds in shale. Limestone, thin- “ \? ¢ .
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(N N

occurs as interbeds in shale. N
S

21+ 3‘)'\’-—‘1/‘/.”\‘%’;{. ] s"K "' \‘ feznd | F
Cow l

6-18
(20-60)

GLEN DEAN LIMESTONE—Limestone and shale. Limestone, fine- to medium-
grained, crystalline, locally argillaceous, in part oolitic, thin- to thick-bedded,
locally crossbedded in lower part, forms low ledges. Fine- to coarse-grained
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bioclasts include abundant blastoids, crinoid stems, brachiopods, and bryozoans.
Shale, fissile, occurs in upper part of formation.

HARDINSBURG SANDSTONE—Sandstone, shale, and siltstone. Sandstone,
very fine- to fine-grained, thin- to thick-bedded to thinly laminated; locally S ‘ S ; ) S = E \

crossbedded; moderately cemented with iron oxides. Shale, fissile, occurs as | s > SO i 5 (" | - e
thin interbeds in sandstone. Siltstone and shale occur locally near top and in 2 ) 5 QYN Y, 3 : W)
lower part of unit. 7

HANEY LIMESTONE MEMBER OF THE GOLCONDA FORMATION—
Limestone, chert, and minor shale. Limestone, fine-grained and crystalline to
medium-grained and coarse-grained detrital, thin- to thick-bedded, bioclastic,
locally argillaceous, in part oolitic at base of unit; very fossiliferous, containing
abundant crinoid stems, blastoids, and bryozoans. Chert, porous, nodular and
ropy; locally fossiliferous. Shale, with calcareous partings locally. Numerous
karst springs at basal contact with the Big Clifty Sandstone.

BIG CLIFTY SANDSTONE MEMBER OF THE GOLCONDA FORMATION—
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Mgb Sandstone, asphaltic sandstone, siltstone, shale, and minor limestone.

Sandstone, very fine- to medium-grained, iron-stained, quartzose, moderately
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locally friable. Asphaltic sandstone, fine- to medium-grained, thick-bedded. ~ ; 0N S '(“

Siltstone, very thin- to thin-bedded, interbedded with shale. Shale, fissile, occurs , S > ' W ’
15-9 primarily at upper and lower parts of member. Upper shale unit grades into thin- % N = AL ‘\Q@ »,f‘

bedded sandstone and thinly laminated siltstone. Lower shale unit, thick irregular Al - 5 ’ & ;—,\\\.\E/J Lg, Y
beds grade upward into thin beds of siltstone and very fine-grained sandstone. ( N 4 - o's '

Limestone, fine- to coarse-grained, detrital, sandy, thin-bedded, occurs as
lenses up to 0.9 m (3 ft) thick near base.

BEECH CREEK LIMESTONE MEMBER OF THE GOLCONDA FORMATION
AND THE CYPRESS FORMATION—Unit mapped in northwestern part of
quadrangle, consists of two subunits: in ascending order, the Cypress Formation
(0—4.5 m (0-15 ft) thick) and the Beech Creek Limestone (0—4.5 m (0-15 ft)
thick). Elsewhere, these units included in upper part of Girkin Formation. Cypress
Formation—Shale, siltstone, and sandstone. Shale, fissile, interlayered with
thinly laminated siltstone. Sandstone, fine-grained, thin-bedded, interbedded
with shale at base of formation. Beech Creek Limestone—Limestone and shale.
Limestone, very fine-grained to coarsely fragmental, locally crossbedded; unit
generally thick-bedded; fossiliferous at top of unit containing brachiopod-rich
zone with abundant Inflatia inflata. Shale, fissile; occurs as thin partings, streaks,
and interbeds.

b

43-67 (140-220)

GIRKIN FORMATION—Limestone, shale, and sandstone. Limestone, fine-
Mg grained to coarsely crystalline, thin to thick irregular beds, oolitic, locally
argillaceous, commonly crossbedded, cherty, and fossiliferous, locally crinoidal.
In several places interbeds of shale separate two main limestone units. Upper
unit contains numerous brachiopods, mainly Inflatia inflata, and is equivalent
to the Beech Creek Limestone Member of the Golconda Formation. Lower unit,
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equivalent to the Paint Creek and Renault Limestones, consists of thick-bedded
oolitic limestone containing small quartz rosettes, calcite-lined vugs, quartz-
filled geodes, and chert nodules that contain trace amounts of fluorite. Brecciated, ] 7
fine-grained, cherty limestone beds less than 1 m (3 ft) thick occur at base and g L : ( N
in lower 15 m (50 ft) of formation. Some styolites in massive limestone contain Bk
asphalt. Shale, sandy, interbedded with sandstone and limestone, contains
plant stem impressions and is equivalent to sandstone of the Cypress Formation.
Sandstone, very fine- to fine-grained, thin-bedded; 14 m (45 ft) above base is
equivalent to the Bethel Sandstone. Karstic, forming deep sinks, caves, and
vertical shafts.

GIRKIN FORMATION
A

58-96
(190-315) PAINT CREEK LIMESTONE—Limestone and shale. Limestone, dense, very
fine to coarsely crystalline, locally argillaceous and dolomitic, in part oolitic.
Very thin- to thick-bedded, in part crossbedded; locally contains chert lenses
and geodes; fossiliferous, containing crinoid stems, brachiopods, blastoids,
and bryozoans. Shale, fissile, occurs as thin discontinuous interbeds, locally
as partings of calcareous shale in limestone; locally fossiliferous: one shale
bed 9-18 m (30-60 ft) below top of unit contains a rich fossil assemblage
consisting of fragments of crinoids Agassizocrinus and Talarocrinus, bryozoan
Archimedes, brachiopods, corals, and crinoid columnals. This shale bed is the
probable equivalent of the Sample Sandstone (McFarlan and others, 1955).
Unit laterally included in the Girkin Formation.

BETHEL SANDSTONE—Shale, siltstone, and sandstone. Shale, fissile,
interlayered with and grades laterally into fine-grained siltstone and sandstone.
Sandstone, very fine- to fine-grained, very thin-bedded to thinly laminated. Unit
laterally included in the Girkin Formation.

(Hopkinsville quadrangle)
(Tompkinsville quadrangle)
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RENAULT LIMESTONE—Limestone and shale. Limestone, dense, very fine-
to medium-grained; thin- to thick-bedded, locally crossbedded; sparsely
fossiliferous, including crinoid stems, blastoids, corals, and brachiopods; cherty,
in part oolitic, locally argillaceous, uppermost 1.5 m (5 ft) of formation commonly
brecciated. Chert occurs as lenses and nodules throughout unit but more
abundant at base. Shale, fissile, commonly sandy, occurs as thin interbeds with
limestone throughout unit. Unit laterally included in the Girkin Formation.

STE. GENEVIEVE LIMESTONE—Limestone, dolomitic limestone, and chert.
Limestone, fine- to coarse-grained, thin- to mostly thick-bedded, partly massive,
locally argillaceous, oolitic, locally crossbedded. Beds of dolomitic limestone
occur throughout formation. Chert occurs as lenses and stringers, rarely present
as nodules. Calcite-lined vugs and geodes common in upper part of unit; locally
discontinuous cemented breccia zones near top. Fossiliferous, contains
numerous, spined, columnar plates of crinoid Platycrinites. Locally, blastoids,
and corals (Schoenophyllum aggregatum) are common. Forms karst topography,
with large caves, and generally broad and shallow sinks, including large complex
sinkholes (called “uvalas”).

LOST RIVER CHERT BED—Limestone and chert. Limestone, moderately to
MIr finely crystalline, medium-bedded, moderately to highly silicified and fossiliferous,
abundant fenestelid bryozoans and brachiopods, especially Orthtetes sp. Chert,
very fine-grained, mottled, medium beds to thin elongated lenses, wavy bedding-
plane surfaces, very fossiliferous. Chert, more resistant to erosion than overlying
and underlying limestones, marks a topographic break between St. Louis
Limestone and Ste. Genevieve Limestone.

70-82
(230-270)

ST. LOUIS LIMESTONE—Limestone, dolomite, sandstone, and siltstone.
Limestone, fine- to medium-grained, locally coarsely crystalline, thin- to thick-
bedded, partly massive, locally crossbedded, stylolitic; oolitic detrital beds up
to 6 m (20 ft) thick in upper part. Minor to very fossiliferous detrital beds
throughout; some contain large rugose colonial corals, Acrocyathus sp., and
brachiopods, bryozoans, blastoids, gastropods, echinoids, and very rare large
crinoid stem plates. Argillaceous dolomite, dolomitic sandstone, and silty
sandstone in lower half of unit, contain chert beds and lenses. Karstic, forms
steep-walled sinkholes.

SALEM AND WARSAW LIMESTONES—Limestone, dolomite, and siltstone.
Limestone, medium- to very coarse-grained, thick- to very thick-bedded, partly
massive, locally crossbedded; locally fossiliferous: basal 1.5-9 m (5-30 ft)
contain partially to completely silicified calcareous fragments of brachiopods,
echinoderms, bryozoans, crinoids, blastoids, and numerous chert lenses and
nodules. Uppermost 18 m (60 ft) dominantly detrital limestone, contains scattered
horn corals (Hapsiphyllum sp.), underlain by an argillaceous dolomite. Siltstone,
argillaceous, calcareous, dolomitic, underlies dolomite, contains quartz geodes
and chert nodules and lenses. Moderate karst development.

FORT PAYNE FORMATION—Siltsone, limestone, shale, and dolomite.
Interbedded in widely varying proportions. Siltstone, argillaceous, dolomitic,
fine- to medium-grained, thin- to medium-bedded; interbedded with limestone,
generally grades southeastward into argillaceous dolomite, contains quartz 35/
geodes 2.5-15 cm (1-6 in.) in diameter, nodular chert and minor chert lenses.
Limestone, argillaceous, dolomitic, fine- to very coarse-grained, thin- to thick-
bedded; composed of poorly sorted bioclastic fragments of brachiopods,
blastoids, bryozoans, echinoderms, scattered crinoid stem fragments, and chert
lenses cemented by a very fine-grained calcareous and argillaceous matrix.
Shale, dolomitic, fissile, glauconitic, silty, a few silicified pyrite lenses 5-20 cm
(2-8 in.); beds up to 10 m (33 ft) thick. Dolomite, argillaceous, silty; thin beds
0.3-0.6 m (1-3 ft) thick.

18-52
(60-170)
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46-72
(150-235)

CHATTANOOGA SHALE—Shale and minor sandstone. Shale, fissile,
carbonaceous, silty; thinly laminated; scattered marcasite, occurs as small
lenses or nodules; cubic pyrite disseminated throughout unit; sparsely fossiliferous,
contains isolated worm tracks and sporadic linguloidal brachiopods. Top of unit
contains phosphatic concretions, 15-30 cm (6-12 in.) in diameter. Sandstone,
quartzose, fine- to coarse-grained, poorly sorted, occupies lower 15-60 cm
(0.5-2 ft) of unit and is the “Knob Lick Sandstone” equivalent in eastern part
of quadrangle.

SELLERSBURG AND JEFFERSONVILLE LIMESTONES—Limestone. Mapped
as equivalents to these limestones in southeastern part of quadrangle (Austin
and Holland 7.5-minute quadrangles). Limestone, fine- to coarse-grained,
partially recrystallized; thick-bedded with wavy laminations up to 2.5 cm (1 in.);
sparsely fossiliferous; crinoid stems are concentrated locally, horn (rugose)
corals (Hapsiphyllum sp., Eridophyllum sp.) and colonial (tabulate) corals
(Favosites sp.,) are scattered throughout unit.

LOUISVILLE LIMESTONE, WALDRON SHALE, LAUREL DOLOMITE—Dolomite
and shale. Mapping unit composed of three units, in ascending order: Laurel
Dolomite, Waldron Shale, and Louisville Limestone (dolomite). Laurel Dolomite
and Louisville Limestone are lithologically similar. Dolomite, mottled, fine- to
medium-grained, saccharoidal texture, thick-bedded to massive; vuggy, oval
pits up to 5 cm (2 in.) in diameter common; locally fossiliferous, fossils rarer
in Louisville Limestone. Locally, an oolitic limestone bed at top of Laurel
Dolomite contains the brachiopod Pentanmerus oblongus. Shale, poorly exposed,
fossiliferous; locally identified as topographic bench between dolomitic units.
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OSGOOD FORMATION AND BRASSFIELD DOLOMITE—Shale, dolomite,
Sob and chert. Unit mapped in the southeastern part of quadrangle composed of
two units: in ascending order, Brassfield Dolomite overlain by the Osgood
Formation. Osgood Formation—Shale, glauconitic; grades into overlying Laurel
Dolomite and is unconformable on underlying Brassfield Dolomite. Brassfield
Dolomite—Dolomite and chert. Dolomite, fine- to medium-grained, with chert
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Figure 2. Structure contours in the Bowling Green 30 x 60 minute quadrangle.
Index gives names of each mapped horizon. The horizon boundaries are shown
on the geologic map as thin red dashed lines. Contour interval is 20 feet with index
contours at every 100 feet.

Figure 1. Locations of the 24 quadrangles used in the digital compilation of the
Bowling Green 30 x 60 minute map. Index shows names of the individual 7.5-
minute quadrangle maps and their USGS geologic quadrangle map (GQ) numbers.
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INTRODUCTION

This version of the geology of the Kentucky portion of the
Bowling Green 30 x 60 minute quadrangle was digitally compiled
from U.S. Geological Survey 7.5-minute geologic quadrangle
maps (GQ's), as cited in the references. The GQ's are products
of a cooperative mapping project between the U.S. Geological
Survey and the Kentucky Geological Survey from 1960 to 1978.
The stratigraphy of the Mississippian rocks has been described
by Rice and others (1980) and Sable and Dever (1990). The
7.5-minute quadrangles that make up the Bowling Green 30
x 60 minute quadrangle are shown in Figure 1. The data files
resulting from the digitization of the GQ's are part of a
comprehensive relational and spatial data set being developed
by the Kentucky Geological Survey. The data files will be
available on the KGS Web site in the near future (Anderson
and others, 1999). Users will have at their disposal a spatial
database from which to select any map or particular map
themes to create custom maps and add supplemental oil,
mineral, coal, or water information. This powerful database of
geologic information can be used in a geographic information
system (GIS) for analysis or manipulation of the data.

PROCEDURE

The 7.5-minute geologic quadrangle maps were digitally
compiled using a semi-automated data-capture technique to
convert hard-copy geologic maps into digital format. Compiling
7.5-minute maps into a 30 x 60 minute map required the
resolution of significant problems, such as (1) correlating
geologic formations across quadrangle boundaries, (2) resolving
nonuniform structure-contour datums or intervals, and (3)
resolving discrepancies in formation boundaries and inferred
contacts. The metadata portion of the digital file provides
detailed information about the conversion process. Formation
codes were assigned using the American Association of
Petroleum Geologists' standard stratigraphic code (Cohee,
1967), which was modified by the Kentucky Geological Survey
for state-specific use. Formations and formation boundaries
were not mapped the same way on each of the 7.5-minute
quadrangle maps, since they were compiled by various authors
between 1960 and 1978. Resolution of the differences between
quadrangles was necessary for efficient topological analysis
in a GIS environment. In addition, numerous small members
mapped on individual 7.5-minute quadrangle maps are too
small to be mapped at a scale of 1:100,000 on a 30 x 60 minute
quadrangle map. These problems were resolved by adhering
to geologic, cartographic, and GIS standards appropriate for
the scale of the map.

This map is a compilation of existing maps, and no additional
geologic field work took place. When there were problems in
stratigraphic correlation between quadrangles, the best current
data available were used to resolve these differences.

GEOLOGIC SETTING AND STRUCTURAL SETTING

The geology of the Bowling Green 30 x 60 minute quadrangle
consists of sedimentary rocks of Ordovician through
Mississippian age and unconsolidated sediments of Quaternary
age. Outcrops of Mississippian rocks in the quadrangle contain
deposits of Chesterian, Meramecian, and upper Osagean age
(Sable and Dever, 1990). In addition, small outcrops of Devonian,
Silurian, and Ordovician rocks occur in the southeastern part
of the quadrangle. These sedimentary rocks mainly consist of
offshore marine deposits. The dominant rock types for the
mapped area are dolomite for the Ordovician strata; dolomite
and shale for the Silurian strata; shale, limestone, and sandstone
for the Devonian strata; and limestone, sandstone, shale,
siltstone, and dolomite for the Mississippian strata. Quaternary
sediments are mainly unconsolidated, and are composed of
clay, silt, sand, and gravel deposits.

Mississippian Plateau

The quadrangle is located south and southeast of the Western
Kentucky Coal Field. It borders Tennessee, and contains the
Dripping Springs Escarpment and the Mississippian Plateau
(the dominant physiographic feature in the quadrangle) (Rice
and others, 1980). This plateau trends in an arcuate pattern
around the Western Kentucky Coal Field. It consists of a broad
karst plain and an upland area, which are divided by the
Dripping Springs Escarpment. The Big Clifty Sandstone Member
of the Golconda Formation generally caps the Dripping Springs
Escarpment, which is an east- and south-facing ridge. South
and east of the Dripping Springs Escarpment is a broad plain
with karst development in areas underlain by the St. Louis and
Ste. Genevieve Limestones. North and west of the Dripping
Springs Escarpment is an upland area with moderate relief,
underlain by Upper Mississippian (Chesterian) deposits of
limestone, sandstone, and shale (Sable and Dever, 1990).

The east—west-trending fault system, in the northwestern
part of the quadrangle, is believed to be a surface fault system
related to the southern subsurface boundary faults of the Rough
Creek half graben. The half graben's major subsidence occurred
along its northern boundary (Drahovzal, 1994). The east—west-
trending fault system was mapped in the Lewisburg, Russellville,
Homer, South Union, and Rockfield 7.5-minute quadrangles
of the Bowling Green 30 x 60 minute quadrangle.

ECONOMIC AND ENGINEERING GEOLOGY

Qil, gas, limestone, rock asphalt, and gravel are the principal
mineral resources in the Bowling Green quadrangle (McGrain
and Sutton, 1973). The two deepest oil or gas wells were drilled
in the Polkville 7.5-minute quadrangle in Warren County. Both
reached the Cambrian Copper Ridge Dolomite, which is in the
lower part of the Knox Group. The deepest is the T.R. Pittman
No. 1 Davenport Texas Gas, drilled in 1968. The total depth
was 1,225 m (4,018 ft), and it was reported dry and abandoned.
The second deepest is the T.R. Pittman No. 1 Hunt well, drilled
in 1970. Its total depth was 1,207 m (3,959 ft), and it was also
reported dry and abandoned.

The larger named oil fields, and the 7.5-minute quadrangles
in which they occur, are, from north to south:

» Rockfield: South Union quadrangle

» Rockfield, Bowling Green: Rockfield and Bowling
Green South quadrangles

Meador, Finney: Meador quadrangle

Finney, Red Cross: Lucas quadrangle

Meador, Gainesville, Scottsville: Scottsville quadrangle
Rodemer: Adolphus quadrangle

Scottsville, Rodemer: Petroleum quadrangle

Exploration has occurred in all 24 of the 7.5-minute
quadrangles within the Bowling Green 30 x 60 minute
quadrangle. Drillers often refer to a major production zone in
the north-central, south-central, northeastern, and southeastern
regions of the quadrangle as the "Corniferous." The producing
horizons in the Corniferous include the Dutch Creek Sandstone
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Member of the Jeffersonville Limestone, Clear Creek Formation,
Decatur Limestone, Brownsport Group, Dixon and Lego
Members of the Louisville Limestone, Laurel Dolomite, and
Brassfield Dolomite (Schwalb and others, 1972). Many wells
still operating throughout the quadrangle have low production
levels, after initial high production rates. The major producing
horizons in the different parts of the Bowling Green quadrangle
are:

* North-central: St. Louis Limestone, Salem and Warsaw
Limestones, and Corniferous

* Northeast: Fort Payne Formation and Corniferous

» South-central: Corniferous

» Southeast: Corniferous.

The Knob Lick sandstone, which crops out at the base of the
Devonian black shale and is mapped with the black shale in
the Holland 7.5-minute quadrangle, is a potential source of
hydrocarbons. It pinches out in outcrops in the quadrangles to
the north and west. The Knob Lick sandstone has been a
productive horizon in Metcalfe and Monroe Counties to the
east in the Tompkinsville 30 x 60 minute quadrangle (Wilson
and Sutton, 1973).

No major gas fields are in the Bowling Green quadrangle,
but some producing gas wells are in the Rockfield, Drake, and
Polkville 7.5-minute quadrangles in the north-central part of
the quadrangle. Gas wells are also scattered throughout central
and eastern 7.5-minute quadrangles of the Bowling Green 30
x 60 minute quadrangle. The primary zones of production are
the Warsaw Formation, the Fort Payne Formation, and the
Corniferous zone. Small amounts of gas have been produced
locally.

Limestone for construction aggregate, road metal, crushed
stone, building stone, and agricultural products has been mined
in the past from the Caseyville Formation, Leitchfield Formation,
Glen Dean Limestone, Girkin Formation, Ste. Genevieve
Limestone, St. Louis Limestone, and Warsaw Formation. Active
mining occurs in the Girkin Formation, Ste. Genevieve
Limestone, and Warsaw Formation. Active quarries are in Allen,
Logan, and Simpson Counties (Stone and others, 2001).

Rock asphalt, also known as tar sand, crops out in the Homer
7.5-minute quadrangle in the northwestern part of the Bowling
Green 30 x 60 minute quadrangle. Two units contain lenticular
deposits of rock asphalt, which have some heavy oil. They are,
from youngest to oldest, the Hardinsburg Sandstone and Big
Clifty Sandstone Member of the Golconda Formation. A "tar
spring" flows from the base of the Hardinsburg Sandstone, and
tar sand deposits are believed to occur in the Hardinsburg
Sandstone in the Homer 7.5-minute quadrangle (Noger, 1999).
Measured and speculated tar sand deposits also occur in the
Big Clifty Sandstone Member of the Golconda Formation in
the Lewisburg, Homer, and South Union 7.5-minute quadrangles.
The heavy oil resources were estimated in 1984 by the Interstate
Oil Compact Commission (Noger, 1999) (Table 1). In the past,
some of this rock asphalt has been used for paving roads; in
the future it could be a source for oil (Noger, 1999).

Table 1. Tar sand resource estimates (million barrels) for the
Bowling Green quadrangle. From Noger (1999).

Formation Speculated Measured Total
Hardinsburg Sandstone <150 0 <150
Big Clifty Sandstone 0 390 390

TOTAL <150 390 390 - 540

Gravel deposits occur in the southwestern, central, and
southeastern parts of the Bowling Green quadrangle. They are
found in river beds and have been used in the past for secondary
roads. The Hardinsburg Sandstone in the Lewisburg 7.5-minute
quadrangle and the Big Clifty Sandstone Member of the
Golconda Formation in the Auburn 7.5-minute quadrangle have
been quarried in small quantities in the past for use as flagstone.
The Hardinsburg Sandstone has also been quarried for use
as dimension stone and rough architectural stone.

The groundwater resources for the Bowling Green quadrangle
are relatively good (Table 2). At least 80 percent of the people
in the counties of the Bowling Green quadrangle have access
to public water. For those not on public water, the groundwater
resources can vary from inadequate to excellent. The best
yielding wells are generally near perennial stream levels and
penetrate sandstones or large solution openings. Big Spring,
in the Petroleum 7.5-minute quadrangle, has minimum measured
flows of 1.3 million gal/day (Carey and Stickney, 2001, a—e).

Table 2. Groundwater resources of the Bowling Green quadrangle.

Deposit or Formation Measured High-End Yields Conditions
Thick sand or gravel deposits 100 gal/min Near rivers
Thin alluvium <100 gal/day Inadequate
Caseyville Formation sandstones 60 gal/min Salty or mineralized with depth

Golconda Formation
Girkin Formation

Ste. Genevieve Formation
St. Louis Formation

Salem, Warsaw, and
Harrodsburg Formations

5-250 gal/min; >500 gal/day |Springs/wells at stream levels
5-250 gal/min; 500 gal/day [Springs/large solution openings
10-1,500 gal/min; 50 gal/min |Springs/large solution openings
10->2,000 gal/min; 50 gal/min | Springs/large solution openings
Large solution openings
5 gal/min at formation bases
Fort Payne Formation

Cumberland, Leipers, and
Catheys Formations

30 gal/min; 5 gal/min Springs/solution openings

Salty or mineralized with depth
at stream levels

500 gal/day

Geologic hazards related to karst are common in the Bowling
Green quadrangle because of the numerous caves and solution
openings in the soluble limestone bedrock (Currens, 2002).
The most common hazards are collapse sinkholes and sinkhole
flooding. Cover-collapse sinkholes and surface subsidence are
frequent in the Girkin Formation, Ste. Genevieve Limestone,
St. Louis Limestone, and the Salem and Warsaw Limestones
in this quadrangle, and occur in the soil or other loose material
overlying the bedrock. Another type of collapse sinkhole caused
by cave roof failure is known to occur in this region, but is rare.
Sinkhole flooding occurs when there is more precipitation than
the underlying conduits and caves can handle, or when conduits
carrying water are blocked with trash or rock fall. Since many
sinkholes are too broad to view all at once, it may not be
obvious that a site is in a flood-prone closed depression.
Consulting topographic maps and inspecting the area carefully
for previous water damage may identify sinkhole flooding
potential. To protect from flooding and collapse hazards,
engineering evaluations should be conducted when excavating
for structures or when building near sinkholes.

The permanent pool elevation of Barren River Lake is 160
m (525 ft). During seasonal periods of high precipitation,
elevation ranges from 160 m (525 ft) to 168 m (552 ft); however,
the pool may rise to a maximum of 180 m (590 ft) for flood-
control purposes (U.S. Army Corps of Engineers, 2002). Barren
River Lake is in the Lucas and Austin 7.5-minute quadrangles.
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