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\\’Q J—— LHTION Joints (this study) D Hardin County This fracture map is a compilation of joint locations and faults mapped in Bhattarai, K., 2007a, Spatial database of the Colesburg quadrangle, Hardin and Kepferle, R.C., 1967a, Geologic map of the Colesburg quadrangle, Hardin and
38° R QoM 38° o Hardin County, Kentucky, and provides orientations of fractures (joints and Bullitt Counties, Kentucky: Kentucky Geological Survey, ser. 12, Digitally Bullitt Counties, Kentucky: U.S. Geological Survey Geologic Quadrangle
\ ~  Dipping ) faults) for hydrological, geotechnical, slope stability and rockfall mitigation Vectorized Geologic Quadrangle, DVGQ—602. Map, GQ—602, scale 1:24,000.
} t  Vertical | 7.5-minute quadrangle issues. The joint data includes orientations collected in 2009, and from 2022 to
47 Vertical and dipping set y 2023, and those collected during the geologic mapping of the 7.5-minute quad- Bhattarai, K., 2007b, Spatial database of the Fort Knox quadrangle, north-cen- Kepferle, R.C., 1967b, Geologic map of the Vine Grove quadrangle, Hardin
) 5— Fault rangles (Swadley, 1962; Swadley, 1963; Kepferle, 1963a; Kepferle, 1963b; tral Kentucky: Kentucky Geological Survey, ser. 12, Digitally Vectorized and Meade Counties, Kentucky: U.S. Geological Survey Geologic Quadran-
\ ** Vertical set U, upthrown side: D, downthrown side Peterson, 1964; Kepferle, 1966; Kepferle, 1967a; Kepferle, 1967b; Kepferle Geologic Quadrangle, DVGQ—1375. gle Map, GQ—645, scale 1:24,000.
Joints (published geologic maps) and Sable, 1977). New joint orientations were measured to fill in the data gaps
o Major road from the published geologic map data. Joints are fractures where there is no Bhattarai, K., 2007c, Spatial database of the Vine Grove quadrangle, Hardin Kepferle, R.C., and Sable, E.B., 1977, Geologic Map of the Fort Knox quadran-
“  Dipping appreciable movement parallel and only slight movement normal to the fracture and Meade Counties, Kentucky: Kentucky Geological Survey, ser. 12, Digi- gle, north-central Kentucky: U.S. Geological Survey Geologic Quadrangle
N *  Vertical River or stream plane, whereas faults exhibit movement parallel to the fracture plane. Joints are tally Vectorized Geologic Quadrangle, DVGQ—645. Map, GQ—1375, scale 1:24,000.
' j 73 i X +7 Vertical and dipping set extensional features that form due to tectonic, hydraulic, unloading, and release
LODIBURG IRVINGTON GUSTON ROCK HAVEN i S G ;,f’f <\ PITTS POINT SHEPHERDSVILLE SAMUELS Large river, stream, or creek stresses (Engelder, 1985). Joints are symbolized on the map as either vertical or Conley, T.J., 2002a, Spatial database of the Big Clifty quadrangle, Kentucky: Moore, F.B., 1964, Geologic map of the Summit quadrangle, Kentucky: U.S.
/))\"\ ) 7)‘3 :;7’4;:“‘; f’\‘”\w “ ‘ «t Vertical set inclined (dipping). Joints intersecting at one location are symbolized as joint Kentucky Geological Survey, ser. 12, Digitally Vectorized Geologic Quad- Geological Survey Geologic Quadrangle Map, GQ—298, scale 1:24,000.
o 7‘1 SN S N e sets. rangle, DVGQ—192.
Sy T SRS 0, N 2 T Moore, F.B., 1965, Geologic map of the Sonora quadrangle, Hardin and Larue
, ' 7’%“1 ; 1| o] Hardin County is located within Mississippian Plateau and the Knobs physio- Conley, T.J., 2002b, Spatial database of the Constantine quadrangle, Kentucky: Counties, Kentucky: U.S. Geological Survey Geologic Quadrangle Map,
; 5 { /N Period DVGQ Formations graphic regions of central Kentucky. The Knobs region is a narrow belt of Kentucky Geological Survey, ser. 12, Digitally Vectorized Geologic Quad- GQ—492, scale 1:24,000.
erosional remnants, and is located in the eastern part of the county. The Knobs rangle, DVGQ—302.
are underlain by Upper Devonian-age New Albany Shale and Lower to Middle Moore, F.B., 1972, Geologic map of the Upton quadrangle, central Kentucky:
Mississippian-age siltstone, and shale and are capped by resistant limestone of Conley, T.J., 2002c, Spatial database of the Summit quadrangle, Kentucky: U.S. Geological Survey Geologic Quadrangle Map, GQ—1000, scale
the Borden Formation (Greb, 2017). Most of the county is within the Mississip- Kentucky Geological Survey, ser. 12, Digitally Vectorized Geologic Quad- 1:24,000.
- Haney Ls. pian Plateau region and is underlain by Middle to Upper Mississippian-age rangle, DVGQ—298.
37752730 37°52'30" (n=4) limestone. Much of the southeastern part of the county consists of sinkholes and Nelson, H.L., Jr., 2007, Spatial database of the Lebanon Junction quadrangle,
= karst topography. Faulting in the western part of the county, exposes Middle Crawford, M.M., 2002a, Spatial database of the Big Spring Quadrangle, Ken- central Kentucky: Kentucky Geological Survey, ser. 12, Digitally Vectorized
"'ﬂ-s and Upper Mississippian sandstones, limestones, and shale at the surface (Greb, tucky: Kentucky Geological Survey, ser. 12, Digitally Vectorized Geologic Geologic Quadrangle, DVGQ—603.
ol . i — 2017). Quadrangle, DVGQ—261.
oty Big Clifty Ss. 8 Peterson, W.L., 1964, Geologic map of the Big Spring quadrangle, Kentucky:
jl[,} =2 (n=27) (_8 The structural geology of Hardin County consists of abundant steeply dipping, Crawford, M.M., 2002b, Spatial database of the Flaherty quadrangle, Ken- U.S. Geological Survey Geologic Quadrangle Map, GQ—261, scale
K29 Ve non-active, normal faults in the western part of the county that are less frequent tucky: Kentucky Geological Survey, ser. 12, Digitally Vectorized Geologic 1:24,000.
Ve "% ‘3} ‘ in the eastern and southern parts of the county. The northeast-southwest trend- Quadrangle, DVGQ—229.
N ;‘\x ing faults in the western part of the county are offshoots of the predominantly Peterson, W.L., 1966, Geologic map of the Nelsonville quadrangle, central
FLAHERTY M\'%\ VAL o «i" east-west trending Rough Creek Fault System south of the county. Faulting Crawford, M.M., 2002c, Spatial database of the Howe Valley quadrangle, Ken- Kentucky: U.S. Geological Survey Geologic Quadrangle Map, GQ—564,
f e A Yoy J/,«»' N % ‘(? 4 ‘ occurred after the Late Pennsylvanian period tucky: Kentucky Geological Survey, ser. 12, Digitally Vectorized Geologic scale 1:24,000.
BIG SPRING Z\fé\g'i;‘fj\lae b, ¥ CRAVENS . Quadrangle, DVGQ—232.
S REIELD - :1’%( 19 «J‘{é{}/ ,gjg?g, Wz DEB LA Sample Ss. A Brunton compass was used to measure joint orientations of bedrock exposed Peterson, W.L., 1967, Geologic map of the Lebanon Junction quadrangle,
¥ 9 C Ci\ > ,\# _5‘\}) &y (i s ! (n=12) along roadways in areas where there were no joint measurements from the orig- Crawford, M.M., 2007, Spatial database of the Elizabethtown quadrangle, central Kentucky: U.S. Geological Survey Geologic Quadrangle Map,
E{ " S /3 D/, )3l KOH55 \1 =< inal geologic mapping of the area. Part of the Nolin River was traversed in order Hardin and Larue Counties, Kentucky: Kentucky Geological Survey, ser. 12, GQ—603, scale 1:24,000.
¥ SR8 2 S ¢ ! 4 ¥ 3\‘, : . to obtain joint data along the sinkhole plain in southern Hardin County. The Digitally Vectorized Geologic Quadrangle, DVGQ—559.
« L AT IR >f7\f>‘ 7}71«::}7 : g"_é location of rock exposures and the recording of joint data in the field was Sable, E.C., 1964, Geologic map of the Constantine quadrangle, Kentucky:
BN #; . *"”‘/ "é 3 accomplished by using esriTM Field Maps. The strike and dip of these joints Engelder, T., 1985, Loading paths to joint propagation during a tectonic cycle: U.S. Geological Survey Geologic Quadrangle Map, GQ—302, scale
G X O 43#5 : = were measured using a quadrant system and then converted to azimuth orienta- an example from the Appalachian Plateau: Journal of Structural Geology, v. 1:24,000.
% )  ‘;‘ O (“'}&;;, v 23 tions. The joint symbols on the map were created and rotated using esri™ 7, p. 459-476.
’;5‘/ Pt S8 ArcPro software, and Rose diagrams associated with the stratigraphic column Swadley, WC., 1962, Geologic map of the Big Clifty quadrangle, Kentucky:
A0 \(;\ a.u.,; wed ! /4 were created using GEOrient® software. Greb, S.F., 2017, Kentucky stratigraphy: Kentucky Geological Survey, ser. 12, U.S. Geological Survey Geologic Quadrangle Map, GQ—192, scale
7 o5te j X /*J»{:/\ ;I\.\" %l 37°45' - Map and Chart 211. 1:24,000.
//, ]( 3 \« -~ s -g Field notes for the U.S. Geological Survey quadrangle maps were not available
/) 7 ' ‘f ‘ ‘ J % during the digitization process. To calculate the joint orientations, a DOS-based Grover, J.E., and Dupuis-Nouille, E, 1992, Orientation of tectonic stresses in Swadley, WC., 1963, Geologic map of the Flaherty quadrangle, Kentucky: U.S.
/ =)&) \/{ {‘ < 2 Arcinfo script was written to determine the azimuth orientation when digitizing central Kentucky during U. Devonian/L. Mississippian times: evidence from Geological Survey Geologic Quadrangle Map, GQ—229, scale 1:24,000
” : ;5\ i 2 the “strike” of the joint symbol of the original geologic map (Conley, 2002a; quartz veins (after gypsum) in NE-trending, systematic joints in shales: Geo- .
G R \\.\\7) = Crawford, 2002a, Crawford, 2002b; Crawford, 2002c; Bhattarai, 2007a; Bhat- logical Society of America Abstracts with Programs, V. 24, p. A183. Toth, K.S., 2007a, Spatial database of the Cecilia quadrangle, Kentucky: Ken-
,'fi/"\ 7 . / /),/' o tarai, 2007b; Bhattarai, 2007c; Crawford, 2007; Toth, 2007a;). The dip angle tucky Geological Survey, ser. 12, Digitally Vectorized Geologic Quadrangle,
4\;*7 % \) Ay o was provided on the geologic map for inclined joints. The faults in the county Grover, J.E., and Dupuis-Nouille, E, 1995, Tectonic stress directions in the DVGQ—263.
KINGSWOOD 3 \ N t vl ;i were mapped by Swadley (1962, 1963), Kepferle (1963a, 1963b, 1966, 1967a, central Mid-continent and the systematic orientation of lineaments and joints:
/ CONSTANTINE EEIZARE FHTOW NN YL NEW HAVEN 1967b), Moore (1964, 1965) Peterson (1964), Sable (1964), Peterson (1966, A correspondence that has endured since Devonian time: Geological Society Toth, K.S., 2007b, Spatial database of the Upton quadrangle, central Kentucky:
S& N '. 1967), and Moore (1972), and digitized by Conley (2002a, 2002b, 2002c), of America Abstracts with Programs, v. 27, no. 6, p. A94-A95. Kentucky Geological Survey, ser. 12, Digitally Vectorized Geological Quad-
SATER \3{ 2/ CECILIA NELSONVILLE Crawford (2002a, 2002b, 2002c, 2007), Bhattarai (2007a, 2007c), Johnson rangle, DVGQ—1000.
2 §s (2007a, 2007b), Nelson (2007), and Toth (2007a, 2007b). Johnson, T.L., 2007a, Spatial database of the Nelsonville quadrangle, central
: Kentucky: Kentucky Geological Survey, ser. 12, Digitally Vectorized Geo-
The dominant joint orientations for all map units trend 0-20, and 70-80 degrees, logic Quadrangle, DVGQ—564.
with minor orientations trending 40-60 and 290-310 degrees, with many joint
orientations parallel to subparallel to nearby faults which are interpreted as Johnson, T.L., 2007b, Spatial database of the Sonora quadrangle, Hardin and
forming due to tectonic stresses. The present-day stress field in Kentucky trends Larue Counties, Kentucky: Kentucky Geological Survey, ser. 12, Digitally
northeast-southwest orientation since Late Devonian (Grover and Dupuis-No- Vectorized Geologic Quadrangle, DVGQ—492.
luille; 1992, 1995). Most joint orientations were measured in the Middle Mis-
sissippian Salem, St. Louis, and Ste. Genevieve Limestones which are domi- Kepferle, R.C., 1963a, Geologic Map of the Cecilia quadrangle, Kentucky:
nate map units exposed in the county. U.S. Geological Survey Geologic Quadrangle Map, GQ—263, scale
37°37'30" 1:24,000.
The geologic map units for the inset county map and stratigraphic column are
derived from the digitization of geologic quadrangle maps (DVGQ) and may Kepferle, R.C., 1963b, Geologic Map of the Howe Valley quadrangle, Ken-
differ from the original USGS geologic quadrangle map. The contacts between tucky: U.S. Geological Survey Geologic Quadrangle Map, GQ—232, scale
the geologic map units are omitted from this map to highlight the joints and 1:24,000.
faults in the area. The geologic map units can be viewed online on the Kentucky
Geological Survey map service (https://kgs.uky.edu/kygeode/geomap/). Kepferle, R.C., 1966, Geologic map of the Elizabethtown quadrangle, Hardin
b e and Larue Counties, Kentucky: U.S. Geological Survey Geologic Quadran-
gle Map, GQ—559, scale 1:24,000.
MAGRID SONORA TONIEVILLE HODGENVILLE HOWARDSTOWN U. Dev New Albany Sh.
S UTETY Stratigraphic column of Hardin County modified from Greb (2017), and Rose diagrams showing azimuth orien-
tations for joint planes, with the number of measurements associate for each formation in parentheses. The color
of the formations coincides with the inset digitally vectorized geologic map.
87730 /4 37°30' 100
920 89
/76 f / 80 [
70
\ /‘/ y 60 60
J . "’* ; 50
1 S 40 40 G40 38
CANEYVILLE LEITCHFIELD CLARKSON MILLERSTOWN bt r o RELK- it ypTON HAMMONVILLE MAGNOLIA HIBERNIA
e 2 2 2 2
CRBT BRI SN TBIRSI SRR I ORISISICTIBTIRI
00000000 T T T TIT T LT LT AAANNAAQNQQQA QD QDD DD
TANOTHROr® 8828983383 R8S82RRIBBRISSSNRSS
FFFFFFFFFF AN AN NN AN AN ANNANANOOOOOO
37°25'18' 37°25'24" Azimuth degrees
-86°25'6" -86°22'30" -86°15' -86°7'30" -86° -85°52'30" -85°45' -85°37'30" -85°32'24"
Histogram showing the number of joints measured per azimuth orientations from this study and published
Il;/lhll.shade ;1erflrved If;om K:A:ED 5 Foo.t chglt:.l Elevation Model. J Oln t M ap Of H ar dln C Oun ty, K en tu cky gCOIOgIC maps 1n the study arca.
ajor roads from Kentuc ransportation Cabinet.
J ' s . _ Steven L. Martin and Emily R. Morris
Hydrography from National Hydrography Dataset High Resolution. 2024 1000
Digital data collected in Kentucky Single Zone State Plane 900 SCALE 1:500,000 Exposure of Borden Formation along the Bluegrass Park-
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Hardin County Location Histogram showing the dip amount of joints from this study and published geologic maps in the study area.



