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Generalized Geologic Map

For Planning Use Only

This map is not intended to be used for selecting individual sites. Its purpose is to inform
land-use planners, government officials, and the public in a general way about geologic
bedrock conditions that affect the selection of sites for various purposes. The properties
of thick soils may supercede those of the underlying bedrock and should be considered
on a site-to-site basis. At any site, it is important to understand the characteristics of both
the soils and the underlying rock. For further assistance, contact the Kentucky Geological
Survey, Western Kentucky Office, 1401 Corporate Court, Henderson, KY 42420, phone
270.827.3414 or 270.827.3404. For more information, and to make custom maps of your
local area, visit our Land-Use Planning Internet Mapping Web Site at
kgsmap.uky.edu/website/kyluplan/viewer.htm.

for
Land-Use Planning:
Hickman County, Kentucky

E. Glynn Beck, David A. Williams, and Daniel |. Carey

Geologic Hazards

The most prominent geologic hazard for Hickman County is flooding. Areas
underlain by alluvium, unit 1 on the map, are subject to regular flooding.

Urban development often increases flooding, and therefore potential flooding
should always be considered in urban development plans. Areas of steep-walled
drainage are conducive to flash flooding, especially in developed areas. Flood

o g;;’:/f,r,ﬂ?/ prone maps are usually available from the Federal Emergency Management
— A Y Acknowledaments Agency and the United States Geological Survey. Flood information is available
PN\ oA i 9 from the Kentucky Division of Water, Flood Plain Management Branch,
N A Y Bedrock mapping adapted from Martin (2000a-d), Melton and Martin (2003), Murphy (2003), www.water.ky.gov/floods/.
N A S ; and Solis (2003a-c). Thanks to Darian Irvan, Hickman County Agriculture and Natural Resource
s e ) S\ agent; Mike Wilson, Hickman County 4-H Youth Development agent; and Charlie Mclntire, None of the faults in Hickman County are considered to be active; the proximity
St 123 S Hickman County District Conservationist, for photo assistance. e of the New Madrid Seismic Zone, however, calls for precautions to be taken for
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Agriculture is a major part of the Hickman County economy. There are 156,871 > AN ) J on Ky. 58. The bluff is capped by approximately 30 feet of loess (windblown) the possibility of augmented shaking and liquefaction during a strong earthquake.
acres in Hickman County, and 84,800 of them were planted in either corn or a_ 78 1 ) ] / material. Photo by Glynn Beck, Kentucky Geological Survey In addition, alluvium often contains high amounts of clay minerals, which can give
soybeans in 2002 (Kentucky Agriculture Statistics, 2002-2003). Photo courtesy ey = = / ' ’ ' soil a high shrink/swell capacity, affecting structural foundations and roads.
of Jerry Mcintosh, USDA Natural Resources Conservation Service. y / ,’ -
% 7 Steep slopes, especial_ly along streams, are p_resent throughout the cognty. Steep
“ / i < slopes can develop soil creep and landslides if not properly treated during develop-
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> D AP PN A - & S ‘{/@ 4 hillsides, and care should be taken not to affect property above and below a
9 S / | g V1 2 I B ) development site on a hillside.
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§ ) o) Al ¥ = S Soil piping, which may occur in various soil types, but particularly in alluvium and
! N 7 == | 3 ) \l loess, produces small to large holes if left untreated. The only way to treat soil
&, o f T ‘ ol & piping is to fill the holes with rock and soil to keep the holes from enlarging and
\: NEN . = . ‘ to divert drainage from the area.
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I 1 S | i : i AN S o pl will occur, we do know that an earthquake will cause damage.
/ N / 4 Ly ¢ / ) A i 2378 & <Al 7035 : =/ T L 2 Severity depends on many factors, such as earthquake magnitude, the
i S & g0 S \ | ~ =Jie) / . e 9 @i ¢ ‘ distance from the epicenter, and local geology. Information on earth-
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A ‘ i | R y p) | s / : mitigation and risk reduction.
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A /jf i T 4N - | > \ & © \ A - S f ! | dq’) e 2 occur in a particular timeframe. The map above shows the PGA at
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{ ) ; 5, \ P B! g7 \123 ye/d0 I il ‘ il / ) tucky (Street and others, 1996). It shows, as expected, that PGA would
p A i o 2 \ ! ; == ‘ S : ‘ ‘ {/ be greatest in far western Kentucky near the New Madrid Seismic Zone.
§ A %0 o [ ¢ , /‘ <] ’ N Ground-motion hazard maps for the central United States and other areas
; ot Hailwell ~ ./ @ 7/ L o | Nclg B / - ANl are available from the U.S. Geological Survey. These maps are used to
/.; . . \ P 7 / L;:z:‘ URIITY set general policies on mitigating damage. For example, maps produced
00, { W ’ 3% C o0 ‘ @ /! / o by the USGS in 1996 were used to determine seismic design in building
" 00 e /5 |\’ O \ & AR Tl e N > 7 IR codes. For additional information pertaining to earthquake hazards visit
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The terms "earth" and "rock" excavation are used in the engineering sense; earth can be excavated by hand tools, e W % ha O : LN ‘fﬂ \ 8 = | i ko ol s s @5 ’ b Groundwater
whereas rock requires heavy equipment or blasting to remove. % o il i r i) S Y " ) \ > — / 5 | g Abundant groundwater is available for domestic, irrigation, and industrial uses
LIMITATIONS i g : 7 / < < S ) i b - / 8 ) in Hickman County, from depths of a few feet down to 750 feet. Generally, depth
{ == gt I A =0 O < \ & a0 X & g‘w‘ ==\ gl VI to groundwater is less than 100 feet, except in the uplands and in the western part
\ 4 7‘4 g / = o N s 1 4 / 5 il | J 5 . . _ _ . .
Slight--A slight limitation is one that commonly requires some corrective measure but can be overcome without a great deal & a ; 2. D = (} o | i 7 § J““ r L Z 2 fﬁ? @ @g% ‘ of the county, where water is found in the 100- to 250-foot range. Ylelds_ In some
of difficulty or expense N ——te : i Al g/ | e ‘ L il of the deeper wells (250-750 feet) are greater than 1,000 gallons per minute, which
y P ' )i ‘ s L \ ; i e f}? ‘ e Wy @ ‘\‘ is sufficient for a community or industrial supply. Groundwater from the deeper zones
il Oo Rl g § A Y \s (5 ‘O ) il ¢ 3 | ) Fg = . . . . . . .
Moderate--A moderate limitation is one that can normally be overcome but the difficulty and expense are great enough that F I o 7 ‘i < 2 =y - | sometl_mes cpntal_n S naturgl!y oceurring iron i objec_:tlonable _amounts. In some
combleting the proiect is commonly a question of feasibilit O i ) A% \ §o e \ formations with slightly acidic groundwater, a chemical reaction between the ground-
P 9 proj yaq Y- s % 0 e, ! gy / ﬁ\j “‘ f - “ water, steel well casing, and pump equipment will produce a high iron content in the
239 o~ ! J | et ‘ 7 i — “ /i ‘\ . . . . .
Severe--A severe limitation is one that is difficult to overcome and commonly is not feasible because of the expense involved. b\ e | \tr}i« | N | @ v i 2 | y | .t R / “ water. In general, the chemical quality of the water is good. Water fro_m alluw_um IS
/ LN 7 Et | M W > v H generally hard to very hard. Water from the sand or gravel, non-alluvium aquifers
LAND USES AU - <>{ / I % \ @f/ﬂ L {f? | ; / | is considered soft and slightly acidic, with low dissolved solids. For more information
‘ Al J | Q | ‘ p-;..} f’,.;:/ | B & 7 | i Y y | on groundwater in the county, see Carey and Stickney (2001).
W\ " - \ i pr_) = == !
Septic tank disposal system--A septic tank disposal system consists of a septic tank and a filter field. The filter field | Y (A j i / | g 2 ] o ( A NIET g‘
is a subsurface tile system laid in such a way that effluent from the septic tank is distributed with reasonable uniformity 400 e o @ B:e s / o 5 |
into the natural soil. \ o 1 ‘ : fon “
[ N r |
Residences--Ratings are made for residences with and without basements because the degree of limitation is S , S | ot G 400
dependent upon ease and required depth of excavation. For example, excavation in limestone has greater limitation EXPLANATION koo > = “
than excavation in shale for a house with a basement. I School KA & ‘ R g 8 i
A
Highways and streets--Refers to paved roads in which cuts and fills are made in hilly topography, and considerable \\ 2 \ oy o) ﬁ
work is done preparing subgrades and bases before the surface is applied. DUrban services boundary D § o i 7\ h
] . o 450 / { <,
Access roads--These are low-cost roads, driveways, etc., usually surfaced with crushed stone or a thin layer of Watershed divide v I | ) Qo
blacktop. A minimum of cuts and fills are made, little work is done preparing a subgrade, and generally only a thin Wetlands > 1 r 924)-——— ~
base is used. The degree of limitation is based on year-around use and would be less severe if not used during the i //..-' UeSaIr;' SF] da\(l:\;'el dlife Service. 2003 0 | O 2)
winter and early spring. Some types of recreation areas would not be used during these seasons. - (U.S. Fish and Wildlife Service, )- | Sl / R 4
Water |
Light industry and malls--Ratings are based on developments having structures or equivalent load limit requirements of < ‘ 7 y
three stories or less, and large paved areas for parking lots. Structures with greater load limit requirements would normally Wildlife management area iR e T el e s A e
need footings in solid rock, and the rock would need to be core drilled to determine presence of caverns, cracks, etc. o ‘g ~ Approximately 140 chicken houses are in Hickman County. Each house holds
- Atrtificial fill about 27,000 birds. Chicken litter associated with these operations is used as
Intensive recreation--Athletic fields, stadiums, etc. ) Concealed faults T | R I 450 ) ;es,rlljtt:jsctll(t;’tggglrosgi/g:reSt:Jcnt:;tlIlzers on row crop fields. Photo by Glynn Beck,
K “"' iy . Fyele] ¥ '
Extensive recreation--Camp sites, picnic areas, parks, etc. Additional Planning Resources i Carroll |
Water Wells Listed below are Web sites for several agencies I / o Parkway j .
Reservoir areas--The floor of the area where the water is impounded. Ratings are based on the permeability of the rock. o Domestic and organizations that may be of assistance with References Cited
o Heat pump land-use planning issues in Hickman County: = | & X y Carey, D.l., and Stickney, J.F., 2001, Ground-water resources of Hickman County,
Reservoir embankments--The rocks are rated on limitations for embankment material. ° Inqlust'rlal N O g ’ / Kentucky: Kentucky Geological Survey, Open-File Report OF-01-53, 18 p.
e lrrigation ces.ca.uky.edu/hickman/—University of Kentucky | I & Forsythe, R., 1997, Soil survey of Carlisle and Hickman Counties, Kentucky: U.S.
Underground utilities--Included in this group are sanitary sewers, storm sewers, water mains, and other pipes that require o Livestock Cooperative Extension Service T 94 S Py Department of Agriculture, Natural Resource Conservation Service, 136 p.
fairly deep trenches. o Monitoring www.purchaseadd.org/—Purchase Area > k2 Martin, SL 2003_a, Spatial datgbase of the Arlington and chk[|ffe Southwest quadra_ngles,
e Public Development District Carlise and Hickman Counties, Kentucky: Kentucky Geological Survey, ser. 12, Digitally
o Unknown www.thinkkentucky.com/edis/cmnty/cw082/— | 400 Vectorized Geologic Quadrangle Data DVGQ-1329. Adapted from Olive, W.W., 1976,
P I an n i n G u ida n ce b Rock U n it T e Detailed county sta;cistics 4 Geologic map of the Arlington and Wickliffe Southwest quadrangles, Carlise and Hickman
G Counties, Kentucky: U.S. Geological S Geologi d le Map GQ-1329, I
g y yp 10-foot contour interval www.uky.edu/KentuckyAtlas/21105.html— N 39 1:%”0'88_ entuciy eological Survey Geologic Quadrangle Map GQ scale
Rock Unit | Foundationand |  Septic Tank Residence with | Highways and | Access Roads | Light Industry Intensive Extensive Reservoir Reservoir Underground Kentucky Atlas and Gazetteer / S Martin, S.L., 2003b, Spatial database of the Cayce quadrangle, Hickman and Fulton Counties,
Excavation Disposal System Basement Streets and Malls Recreation Recreation Areas Embankments Utilities quickfacts.census.gov/qfd/states/21/21105.html— fill 4 = Kentucky: Kentucky Geological Survey, ser. 12, Digitally Vectorized Geologic Quadrangle Data

1. Alluvium Fair to good foun- | Refer to soil report | Refer to soil report | Refer to soil report | Refer to soil report | Refer to soil report | Refer to soil report | Refer to soil report | Refer to soil report | Refer to soil report | Refer to soil report U.S. Census data o DVGQ-601. Adapted from Olive, W.W., 1967, Geologic map of the Cayce quadrangle, Hickman

gatic;ln material-d (Forsythe, 1997).  [(Forsythe, 1997). | (Forsythe, 1997). | (Forsythe, 1997). | (Forsythe, 1997). | (Forsythe, 1997). | (Forsythe, 1997). | (Forsythe, 1997). [ (Forsythe, 1997). | (Forsythe, 1997). kgsweb.uky.edu/download/kgsplanning.htm— / | and Fulton Counties, Kentucky: U.S. Geological Survey Geologic Quadrangle Map
asily excavated. | _ _ _ __ _ _ _ _ __ Planning information, Kentucky Geological Survey GQ-601, scale 1:24,000.

2. Loess Fair to good foun- | Slight to moderate | Severe limitations. | No limitations. No limitations. No limitations. No limitations. No limitations. Slight limitations. | Slight limitations. [ No limitations. Martin, S.L., 2003c, Spatial database of the Fancy Farm quadrangle, western Kentucky: Kentucky

dati ial. imitations. Vari v ’ g . . ' '
Ezt;ﬂ; materia . yrmitations. Variable f’a';?gor:'a‘)’,"ifr - i S Geological Survey, ser. 12, Digitally Vectorized Geologic Quadrangle Data DVGQ-1491. Adapted
permeability. present. O from Finch, W.1., and Lee, K.Y., 1978, Geologic map of the Fancy Farm quadrangle, western
Kentucky: U.S. Geological Survey Geologic Quadrangle Map GQ-1491, scale 1:24,000.
N Martin, S.L., 2003d, Spatial database of the Milburn quadrangle, Carlisle and Hickman Counties,

3. Gravel Fair to good found- | Slight to moderate | Severe to moderate | No limitations. No limitations. No limitations. No limitations. No limitations. Severe Severe Slight to moderate Y Kentucky: Kentucky Geological Survey, ser. 12, Digitally Vectorized Geologic Quadrangle Data
ation material. Mod- limitations. Variable | limitations. Shallow limitations. limitations. limitations. Variable I i N DVGQ-1420. Adapted from Swanson, R.W., 1977, Geologic map of the Milburn quadrangle,
g:\‘/taet'ﬁ(/) g'ff'cu't ex- Lh;‘r?mzsbsi"‘;‘;‘d xzte[);ab'rzsem 'r-:sa;‘ri’loir 'r-::;‘r{/oir materials. Carlisle and Hickman Counties, Kentucky: U.S. Geological Survey Geologic Quadrangle Map

| Y7o presen material. material, 7.5-Minute Quadrangle Maps 3 GQ-1420, scale 1:24,000. _
Fair to good Slight to moderate | Slight limitations No limitations No limitations No limitations No limitations No limitations Slight to mod- Slight to mod- No limitations. il Melton, C.E., and Martin, S.L., 2003, Spatial database of the Water Valley quadrangle,
4.Sand, clay, | Fartogoc Slight to moderate | Shg"ow ltations. : ) . ) ) Slight to mod- Slightto mod- N Sl Kentucky: Kentucky Geological Survey, ser. 12, Digitally Vectorized Geologic Quadrangle Data
and silt material. materials; low-per- | table may Permeable Permeable <O Q§ < | 8o DVGQ-269. Adapted from Finch, W.I., 1963, Geology of the Water Valley quadrangle, Kentucky:
meability zones be present. materials materials <(<<(</ efﬁ d %0 Q [ U.S. Geological Survey Geologic Quadrangle Map GQ-269, scale 1:24,000.
possible. possible. possible. o Q N Y Q?%??‘ Murphy, M.L., 2003, Spatial database of the Dublin quadrangle, Graves and Hickman Counties,
\@0 =) 7\% 7 £ Sadia. @ Kentucky: Kentucky Geological Survey, ser. 12, Digitally Vectorized Geologic Quadrangle Data
— — — —— — —— — — — —— DVGQ-972. Adapted from Sims, J.D., 1972, Geologic map of the Dublin quadrangle, Graves
imitati S limitat . | Severe limitations; | Moderate limita- Minor limitations. Minor limitations. No limitations. No limitations. No limitations. No limitat . No limitations. ) . - . .
5. CIa)::I and '\Pﬂgsd;:illtifylgltatlon& | n?“)’:rr;e'g‘glg ions high moisture fions, Expanding | Expanding clay Expanding clay 0 limitations and Hickman Counties, Kentucky: U.S. Geological Survey Geologic Quadrangle Map
san expanding clay material. content. clay minerals may | minerals may be minerals may be SN R i GQ-972, scale 1:24,000.
minerals. be present. present. Mmay be | present. Drainage & O <O <O Q>\> Solis, M.P., 2003a, Spatial database of the Clinton quadrangle, Hickman County, Kentucky: Kentucky
slippery when wet. | required. @O Oy‘l‘ \>$ 3 Copyright 2004 by the University of Kentucky, Geological Survey, ser. 12, Digitally Vectorized Geologic Quadrangle Data DVGQ-1030. Adapted
\%\’ ) Kentucky Geological Survey from Olive, W.W., 1972, Geologic map of the Clinton quadrangle, Hickman County, Kentucky:
HICKMAN _ _ . . U.S. Geological Survey Geologic Quadrangle Map GQ-1030, scale 1:24,000.
Geology of Kentucky N For |_nformat|on on obtaining copies Solis, M.P., 2003b, Spatial database of the Crutchfield quadrangle, Kentucky: Kentucky
_ | N 09 of this map and other Kentucky Geological Survey, ser. 12, Digitally Vectorized Geologic Quadrangle Data DVGQ-270. Adapted
@‘? & > 4 Qlk Geological Survey maps and from Wilshire, H.G., 1963, Geology of the Crutchfield quadrangle, Kentucky: U.S. Geological
LEGEND _ ¢F = 0«0 s;é & publications call: Survey Geologic Quadrangle Map GQ-270, scale 1:24,000.

— Quatemary 0 50 Miles N o & R\ad Solis, M.P., 2003c, Spatial database of the Oakton quadrangle and part of the Wolfe Island

— Tosiary/Credncsous Scale \ Public Information Center quadrangle, Hickman and Fulton Counties, Kentucky: Kentucky Geological Survey, ser. 12,

B Pennsytvanian . HICKMAN 859.257.3896 Digitally Vectorized Geologic Quadrangle Data DVGQ-1187. Adapted from Lee, K.Y., 1974,

Mttappian SH 877.778.7827 (toll free) Geologic map of the Oakton quadrangle and part of the Wolfe Island quadrangle, Hickman and

[ g_em\'?mﬂ" ' ' Fulton Counties, Kentucky: U.S. Geological Survey Geologic Quadrangle Map GQ-1187, scale

B Siturian . . 1:24,000.

(B Ordovician Scale 1:48.000 V.'tew :he KGS World Wide Web Street, R., Wang, Z., Harik, I., and Allen, D., 1996, Source zones, recurrence rates, and time histories

v Faulls - : : i Y site at. for earthquakes affecting Kentucky: Kentucky Transportation Center, University of Kentucky,

A typical cypress swamp located in the Obion Creek _ _ www.uky.edu/kgs KCT-96-4.
7] drainage. Most of Obion Creek drains the Loess Plains 1 inch equals 3/4 mile U.S. Fish and Wildlife Service, 2003, National Wetlands Inventory, www.nwi.fws.gov/
Ecoregion (Woods and others, 2002). Photo by Glynn ] [accessed 6/16/02]. _
Beck, Kentucky Geological Survey. 2 0 2 4 Miles Woods, A.J., Omernik, J.M., Martin, W.H., Pond, G.J., Andrews, W.M., Call,
’ S.M., Comstock, J.A., and Taylor, D.D., 2002, Ecoregions of Kentucky
] (color poster with map, descriptive text, summary tables, and photographs):
89° 88° 87" 86° 85° g4 83" 82* S 3 0 3 6 Kilometers U.S. Geological Survey, scale 1:1,000,000.

Learn more about the geology of Kentucky at www.uky.edu/KGS/geoky/
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