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Mapped Surface Faults

Faults are common geologic
structures across Kentucky, and
have been mapped in many of the
commonwealth's counties. The faults
shown on this map represent seismic
activity that occurred several million
years ago at the latest. There has
been no activity along these faults in
recorded history. Seismic risk
associated with these faults is very
low. Faults may be associated with
increased fracturing of bedrock in the
immediately adjacent area. This
fracturing may influence slope
stability and groundwater flow in
these limited areas.
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The view of Pineville from Chained Rock shows the rugged hills and wide stream
valleys typical of the county. The floodwall to the right of U.S. 25E that protects

the city from Cumberland River floodwaters also symbolizes the threat of flooding
to development in stream valleys throughout the county. Photo by Dan

Carey, Kentucky Geological Survey.
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Shal ing water flows throug
cracks in sandstone and siltstone until it meets impermeable shale. The
shale breaks down quickly when exposed to air. Roads cut into shaly hill-
sides often require additional support and careful drainage management to
prevent pavement failure (below). Photos by Dan Carey, Kentucky Geo-
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Hillside constructidn can causé eérth movements if not properly planned. Photos by Paul Howell, U.S. Department of Agriculture, Natural
Resources Conservation Service.

Bell County, 361 square miles in the Eastern Kentucky Coal Field, was
formed in 1867. Mountainous topography is predominant and communi-
ties are located in stream valleys. The unique exception is the area of
Middlesboro, which was created by the impact of an object from outer
space sometime within the past 300 million years. The resulting crater

is roughly 3 miles in diameter. The highest elevation, 3,500 feet, is near
White Rock lookout tower northeast of Cumberland Gap. The lowest ele-
vation, 975 feet, is where the Cumberland River leaves the county in the
northwest. The 2006 population of 29,621 was 1.5 percent smaller than

Landslides

Virtually all units containing shale on slopes are subject to landslides. Shales will break down and weather rapidly when
exposed to air and water. Gravity is the main driving force, but water nearly always plays a critical role by adding weight
and lubricating the shale. Cutting into or overloading a slope with structures and fill can also be major contributing factors.
The failure of the slope may be rapid, but more commonly is a slow, almost imperceptible movement, called creep, of a few
inches per year. Whether rapid or slow, the end results and damage are similar and costly: broken plumbing, cracked walls
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that of 2000. The deer population may be increasing (below). Photos by and foundations, cracked streets and sidewalks, and commonly, total loss of the structures.
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editorial improvements. Thanks to Bart J Mining, industrial What Are the Factors That Cause Landslides?
Eﬁg,{'gsaosr;ig::tcfky Geological Survey, for o Spring Many factors contribute to landslides. The most common in eastern Kentucky are:
e Wet area 1. Steep slopes: Avoid when choosing a building site.
® Mine or quarry 2. Water: Slope stability decreases as water moves into the soil. Springs, seeps, roof runoff, gutter downspouts, septic
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remove and gravel easy to excavate. Sea- | Seasonal high water Seasonal high water Seasonal high water Seasonal high water Seasonal high water tions, depending on type | tions, depending on type [ Seasonal high water paction characteristics. table. Subject to flooding.
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great deal of difficulty or expense. and green easy to moderately soils and low permeability. | limitations. Low limitations. Low limitations. Low limitations, depending limitations, depending for small ponds. Poor strength and Poor strength. Wetness.
Moderate—A moderate limitation is one that can normally be shales difficult to excavate. strength, slumping, strength, slumping, strength, slumping, on activity and topog- on activity and topog- stability.
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used for selecting individual
sites. Its purpose is to inform
land-use planners, government
officials, and the public in a
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Septic tank disposal system—A septic tank disposal
system consists of a septic tank and a filter field. The filter
field is a subsurface tile system laid in such a way that

preserve.

4. Limestone,
shale, chert

Good to excellent
foundation material;

Moderate to severe
limitations. Thin soils

Severe to moderate
limitations. Rock

Severe limitations.
Rock excavation.

Severe limitations.
Rock excavation.

Severe limitations.
Rock excavation.

Severe limitations.
Rock excavation.

Slight to moderate limita-
tions, depending on

Severe limitations.
Reservoir may leak

Severe limitations.
Reservoir may leak

Severe limitations.
Rock excavation.
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purposes. The properties of
thick soils may supersede those
of the underlying bedrock and
should be considered on a site-
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Residences—Ratings are made for residences with
basements because the degree of limitation is dependent
upon ease and required depth of excavation. For example,
excavation in limestone has greater limitation than

preserve.

5. Sandstone,

Fair to good foundation

Severe limitations. Thin

Severe limitations.
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Severe limitations.
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Severe to moderate

%fthe Frakes quadrangle, and part of the Eagan quadrangle, southeastern Kentucky: U.S. Geological Survey Geologic Quadrangle Map to-site basis. At any site, it is COUNTY excavation in shale for a house with a basement. siltstone, material; difficult to ex- | soils and impermeable | Rock excavation. Rock excavation. Rock excavation. Rock excavation. limitations. Rock ex- tations, depending on Reservoir may leak Reservoir may leak limitations. Thin soils.
Q-1249, scale 1:24,000. important to understand the Highways and streets—Refers to paved roads in which cuts shale*. lime- cavate. Possible low rock associated with Steep slopes. Steep slopes. Steep slopes. Steep slopes. cavation may be activity. Steep wooded where rocks, includ- where rocks are Rock excavation.
Johnson, T.L., 2003b, Spatial database of the Varilla quadrangle, Kentucky-Virginia: Kentucky Geological Survey, ser. 12, Digitally Vectorized characteristics of both the soils d fill de in hillv t h d iderabl K stone ,coal strength associated with | shales. required. Steep slopes. Slight limitations | ing coal, are jointed fractured.
Geologic Quadrangle Data DVGQ-190. Adapted from Englund, K.J., Landis, E.R., and Smith, H.L., 1963, Geology of the Varilla and the underlying rock. For ,an iis are m? € In hilly topography, and consiaerable WOI’. ' ’ shales, sparse coals, slopes. for forest or nature or fractured.
quadrangle, Kentucky-Virginia: U.S. Geological Survey Geologic Quadrangle Map GQ-190, scale 1:24,000. further assistance. contact the is done preparing subgrades and bases before the surface is underclay and underclays. Possibil- preserve.
Johnson, T.L., and Sparks, T.N., 2003, Spatial database of the Pineville quadrangle, Bell and Knox Counties, Kentucky: Kentucky Geological Kentucky Geological Survey, applied. ity of underground coal-
gurvley,. ser. 12,f|:t)r|]g|th.Iy V_(Tlctorlz%d Getlaloglc”Qua:jd?ngleCDatarDV?(Q-: 12|(9.. ﬁdgptgd flrom FIr%ellch, AGJ., Iamclj 'Igzeljaar, Jl.FI.\,/I197él,Q 1129 859.257.5500. For more Access roads—These are low-cost roads, driveways, etc., mine voids.
SCZ?GO%SF&?OO € Finevile quadrangle, Befl and Rhox Lounties, fentucky. 1.s. Leological survey ieologic Muadrangie Map ) ’ information, visit the KGS usually surfaced with crushed stone or a thin layer of 6. Shale*, silt- Fair to poor foundation | Severe limitations. Thin Severe limitations. Severe limitations. Severe limitations. Severe limitations. Moderate to severe Slight limitations for Slight limitations. Severe limitations. Severe limitations.
. = C . . Community Development blacktop. A minimum of cuts and fills are made. little work is stone, sand- material; difficult to ex- soils and impermeable Rock excavation. Rock excavation. Rock excavation. Rock excavation. limitations, depending forest or nature pre- Reservoir may leak Reservoir may leak Rock excavation.
Martin, S.L., 2003, Spatial database of the Balkan quadrangle, Bell and Harlan Counties, Kentucky: Kentucky Geological Survey, ser. 12, Planning Web Site at P-AT P X cavate. Possible low rock associated with Unstable slopes. Unstable slopes. Unstable slopes. Unstable slopes. on activity and topog- serve. where rocks, includ- where rocks are Unstable slopes.
o : ; : : g done preparing a subgrade, and generally only a thin base is stone, coal
Digitally Vectorized Geologic Quadrangle Data DVGQ-1127. Adapted from Froelich, A.J., and Tazelaar, J.F., 1973, Geologic map of the kgsweb.uky.edu/download/ gl auis, dif strength associated with | shales. raphy. ing coal, are jointed fractured.
Balkan quadrangle, Bell and Harlan Counties, Kentucky: U.S. Geological Survey Geologic Quadrangle Map GQ-1127, scale 1:24,000. kas Ian.nin .htm used. The degree of limitation is based on year-around use shales, sparse coals, or fractured.
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U.S. Department of Agriculture, Natural Resources Conservation Service, no date, Landslide prevention in eastern Kentucky.
U.S. Fish and Wildlife Service, 2003, National Wetlands Inventory: www.nwi.fws.gov [accessed 9/4/07].
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Learn more about Kentucky geology at www.uky.edu/KGS/geoky/

tons of coal from 1879 to 2004, 108 million tons by surface mining. Photo by the U.S. Department
of Agriculture, Farm Services Administration, National Agricultural Imagery Program.

sewers, storm sewers, water mains, and other pipes that
require fairly deep trenches.

nature preserve.

*Shales and clays in these units may shrink during dry periods and swell during wet periods and cause cracking of foundations. On hillsides, especially where seeps and springs are present, they can also be susceptible to landslides.




