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= @ O FORMATION SECTION ' LITHOLOGY TOPOGRAPHY AND GEOLOGIC SETTING HYDROLOGY
n o e .
= 7 g Fé’;T The water-availability areas on this map show the occurrence and the KIRKSEY QUADRANGLE’ KENTUCKY
— 0 availability of ground water in the shallowest aquifer that will yield
adequate amounts of water for a domestic supply. The shallowest A plentiful supply of ground water for domestic
aqulfer is underlain by dee.per gqulfers, whose depths and water- purposes has been available since early in the
‘ b_earmg properties are described in the generalized columnar section, 1 ¢ F the Jack P h y i
. figure 2. As considered in this report, an adequate domestic supply seli.cinent o € @ag S(?n ur(; ase region I
3 Ya will deliver approximately 500 gallons per day from a well equipped western Kentucky. The increasing demand for
&’ Watsi;obealrling in avadilat;iltitylarea ¢lj: Yiet|dsdadequa;e d(;meslt.ic suwalites g with a power pump and pressure-distribution system water for other purposes in our expanding econ-
'g Gray, commonly clayey silt and sand containing lenses o‘f red to brov«{n Flood-plain deposits along the West Fork Clarks River apd its triputarigs, :abIegflaucot::tz:rwitahyse:s:r:gfra'i:;zs. e;at:fa(t);d :(::e ;::ers\;is dO?Nﬁ': Tu-60 ( Omy has required that Special Consideration be
© Alluvi 0-40' gravel. Gravel lenses may be cemented by iron-bearing material in and the North and South Forks Duncan Creek. Thickness in major ward into underlying Eocene sand. Analysis of one water sample 6 s
g uvium bottoms of stream channels. Underlain in some places by a plastic fIr_.)od p!ain averages less than 30 feet; thinner deposits are in the shows the water is soft and contains objectionable amounts of iron. glven to the .water resources of the area. .TO
@ gray clay of Eocene age. tributaries. More than 0.3 part per million iron, considered to be the objectionable 1 ol e encourage Wwise development and conservation
o imit, inthel I bing fi g ) 0 1 1
g Uit may staire (e lagindry ans glumbing fhures A B of this resource, the U.S. Geological Survey
s . . AREA 1 , in cooperation with the Kentucky Geological
ClF, Water in Quaternary alluvium T is ducti ientific i Ao tiioms
Aj{ & NO3 The alluvium is water bearing in area 1 at shallow depths, commonly ey conducting sclentllle Invesilg 101’.1
s less than 10 feet. The zone of saturation extends into the underlying to expand the knowledge of the ground water in
5 o sand and clay of the Eocene Series (see fig. 3). Shallow large-diameter the region. This report one of a series that
5 “2’ bored or dug wells are terminated in water-bearing alluvium or g . ’ .
z S deepened into underlying sand. Small-diameter drilled or jetted wells includes the entire Jackson Purchase region,
E 5 wlhichda_re cas:;d ihr.ough the allum}tm g)tain Z)ater through wlelz ?c}eens provides detailed information on the availability
2 placed in underlying coarse sand. nough water is available from . B
g 5 alluvium for a domestic supply (500 gallons per day ); the deeper of ground water in the Klrksey quadrangle'
4 Tan to gray unstratified silt and clay; locally contains small concretions Windborne deposits which mantle the upland and drape down hillsides. . ) ) Dy FEocene sand probal{ly‘y'belds sufszlent ampuntsfora larger supply.
Loess 0-10’ of iron-bearing material. Base grades downward into sand or rests May be 10 feet thick in uplands; thinner or removed by erosion in Generally or!Iy sllgh.ﬂy perm.eable.. Probably transmits some rainfall Where Eocene clay is in contact with alluvium, wells can be deepened The shallowest ground-water source that may
on gravel. most upland tributary valleys. ' to underlying aquifers. Yields little or no water to wells. C C through the clay, generally only a few feet thick, into saturated sand, . . .
commonly present beneath them. Inthevalleysofthe North and South yleld an adequate Supply for domestic use is
. Forks of Duncan Creek,the alluvium may rest on the Porters Creek shown on an availability map (fig, 1}. Although
e Clay which is about 250 feet thick in this area. The water in area 11s . .
g generaily, saft snd containe Srom o some: ploves the main zone of gaturatlon--that part of t‘he
! rock material that is completely saturated with
9 water--is continuous beneath the entire quad-
o
rangle, and is probably as thick as 150 feet in
some places, the water table (the upper surface
of the main zone of saturation) is in different
AREA 2 " . :
Water in Pliocene(?) gravel and sand geologic formations. Thus there are differences
The Pliocene (?) gravel and sand are water bearing in area 2 at depths in the availability of the contained water. As an
commonly less than 60 feet in the uplands and less than 15 feet along ; -
the terraces of the West Fork of Clarks River. The zone of saturation e)'ca.tmple of the usefulngss of the map, the con
b~ —4 —— is continuous downward through the gravel and underlying Eocene ditions near Coldwater in the southwestern part
sand to the Porters Creek Clay (see fig. 3) except where the Eocene
Water bearing in availability area 2.  Yields adequate domestic supplies sediments are not present near North F‘ork)of Duncan Creek. Large- ?é ine tquadfabnlgle. ar.e S{ll'? wn for area 3 where
o _ (500 gallons per day) to large-diameter dug or bored wells, generally diameter bored or dug wells penetrating only a few feet of the zone of e Wwater 1table 1s 1n e Eocene sand (see
Old stream deposits in the upland above 500 foot altitude and terrace less than 50 or 60 feet deep in the uplands and less than 30 feet deep turati Ul yield d te d te ly (500 gall lanati f )' both 11 dl
Red to brown micaceous, poorly sorted sand and gravel; gravel consists deposits along the flood plain of the West Fork Clarks River. Com- on the terraces. Shallow water-bearing zones are perched above sa on witl yrela an acequate aomestic supply (: gatlons per explanation o map); O Small- an arge-
Gravel, of angular to rounded chert pebbles and cobbles; sand is mostly of monly concealed by a cover of loess but exposed in hillsides or road lentils of clay or cemented sand. Saturated zone extends downward d‘”!)‘ BOth large-dwme_ter and small-diameter wells can be b?red or diameter wells y]_eld enough water for a small
sand, 0-80' quartz but contains minor amounts of opaque minerals. Includes cuts. Average thickness is about 50 feet but probably more than into underlying Eocene sand except where clay underlies the gravel. dml(ed into the .underl'yz'rfg. saturated sand of t.he Eocene Series and .. . .
and clay! lenses of crossbedded sand, iron-cemented zones, and beds of white 80 feet in the upland in the southeastern part of the quadrangle and Water is commonly soft but may be hard in places. Iron content obtain larger yields sufficient for a commercial or small business munlclpal or industrial supply The prObable
to pink clay in places. less than 30 feet in the terraces; grades into Recent alluvium in flood is rarely objectionable. The nitrate content is extremely high at some supply. In some places cemented gravel or impermeable clay may " v ; _
plain. Ioca_tions. More tr.|an 45 parts per million nitrate is consjdergd |1arm- poroh, o small Body of water abovs the woter tabls b, this arem, Thse :nmlm:}rln dep.th of a well is the difference be
g I)t:t;n"vtji:;:;;:‘; vfl?lil:f:ai:tssof'::tir:‘;); c;:::asle methemoglobinemia (“‘blue small perched bodies usually have inadequate yields for a modern ween e altitude of the land surface and the
::: y i household supp(liy, although a few m;}: meet the requirements for a water table. At Coldwater the difference is 90
g power-pump and pressure system. e water in area 2 1s generally 3 3 s
) T soft but may be moderately hard in places; iron is rare f}elet’ “{h%Ch 18 ::lhe t(;stn;lateg deptcl; ‘lt)ci Watelrl and
§ 42/30" . e minimum depth of a dependable well.
Tu In a few places, the discontinuous beds of clay
above the water table retard descending water
AREA 3 above them. These local occurrence of ground
Waterin Eosonssand \'i:later above the main zone of. saturation, called
§ Diagonal ruling shows areas where the water table is more than perched water,'" are usually inadequate for even
g B 100 feet below land surface a domestic supply, although during rainy seasons
Py e sand in the Eocene Series, the shallowest water-bearing formation . / F
K in area 3,1is saturated at depths ranging from less than 50 feet in most the ar,nount available Imay be sufficient for many
X valleys to more than 100 feet in the southwestern part of area 3. The uses in the home or on the farm.
Q zone of saturation, probably more than 150 feet thick, extends downward
> to the Porters Creek Clay (see fig. 3). Large-diameter bored wells are s /
commonly present in areas where the water table is less than 100 feet Should the shallowest water-bearing forma-
be’lbow tth}f lamf sutrfl')alce.' Stmall-?iargetetr’; well; are dm'lled}z'n a:‘ieas tion (aquifer) yield an insufficient supply’ deeper
where the water table is at greater depths and in areas where dry, . .
= loose sand above the water table causes trouble during construction of fo r.matlons Can. be t?pped. (See fig. 2.) The Mc-
2 large-diameter wells. Am abundant supply of water is available in Nalry Formation in Marshall and Calloway
© the Eocene sand, and properly constructed wells in the zome of satua- : 3 : s : 2 i
€ o _ ) Water bearing in availability areas 1, 2, and 3. Yields a plentiful supply tion will yield enough water for a small municipal or industrial supply. .Countles 1.S an excellent aqulfer’ y1e1d1ng FRMIC
o White, fine- to coarse-grained, poorly sorted basal sand overlain by a Continental deposits exposed in many stream valleys beneath gravel at of water to both small-diameter drilled wells and large-diameter Clay lenses and impermeable sand zones in the Eocene sediments con- 1pa1 supplles of water to the towns of Benton and
K Sand light- to dark-gray clay conglomerate in a clayey, fine-grained sandy altitudes as high as 500 feet in some places. May be more than bored wells. Properly constructed wells should yield as much as fine ter b th d h t b : localiti The . .
% and 0-200’ matrix. Plant remains and subangular clay fragments are common 250 feet thick along western border of the quadrangle; thins to the 100 gallons per minute in the western part of availability area 3. Wel DEnEaL; and percl, waLer GO0Ve, 10 80ME' L0CALHLLES. Murray: KentuCkY- The water in the formatlon,
E c clay in lower part. Upper sand is medium grained, crossbedded, and east and probably is absent in extreme northeastern part of the Shallow water-bearing zones are perched above clay beds and con- ?vate,’-‘ e grec. 36, generaliy soft and: may confoln minor-amormtesf confined by the overlying Porters Creek Clay
< N oxidized to shades of red. quadrangle. fined water is probably present below clay beds in some places. Q iron in places ! i B : 5 2
= g Water is generally soft but may be moderately hard in a few places. ; @ W111 rise 1n We].].S tO an altltude Of abOUt 400 feet
E g o santans i€ rapely abjectionable, “ 2 above sea level. The Tuscaloosa Formation,
N . . . .
Py 2 1 which is not tapped by wells in this quadrangle
<] W s ; s
2 E - and may not be present, is water bearing in
E lu . .
: g Water in colluvium above Porters Creek Clay areas where the gravel in the formation has
& A thin mantle of colluvium (rock material moved by gravity) occurs been located. The Paleozoic rocks are not tapped
above t}lLe Porte;.; Cre’fkuClau in area 4 and may be ;Jater bef«m’ny d;n by wells in the quadrangle but are an excellent
some places. 18 shallow water is generally inadequate for a do- :

4 mestic supply, however, large-diameter wells that are bored or dug source of grouljld water elsewhere inthe Jackson
several feet into the underlying Porters Creek Clay may provide Purchase region, where they are at lesser
sufficient storage space for a small supply. The McNairy Formation, depths. Near the Ohio River in southern Illinois
a deeper aquifer about 200 feet beneath this area (see fig. 8) is known
to yteld a plentiful supply of moderately hard to hard water commonly these rocks Supply water to severalhomes s small

— congzininlg undesirable amounts of iron in similar areas in adjacent businesses, and large industries. The McNairy,
== rRacongies Tuscaloosa, and Paleozoic aquifers in the quad-
== rangle are potential sources of large quantities
— — =
== of water
— —— Area boundary i
— — — Dark-gray to black micaceous, commonly malssive cltay with :hcon:hsida: The quallty of water in the main zone of
— —— — fracture in lower part; gray micaceous clay containing thin beds o Marine deposits concealed beneath Eocene sediments. Small expo- ) o ) : : :
o 2 Porters e —— —— fine-grained sand in upper part. Slightly glauconitic and fossiliferous siires BFa praserit in Horthern tributaries to the North Fork Duncan Gelm_erally n'(;t watertbeanfr!g. dSlgmflcart\t only tz hc:lcﬂ up wa_tfer in gvel; & 5605 saturation is satlsfactory for most uses. Except
g % Creek = —— —— ——200-250' in some zones. Gray to greenish-gray very glauconitic clayey sand Creek. Thickness ranges from about 200 feet in the east to 250 feet g'e';gsa::'ye;iseﬁ; s‘:r?: Jv"aetere::ire":'las er '(;‘v";':ly‘?;;'gg:ﬁ;;r;ﬁpg;s Oil-test well where the nitrate (NO3) content is more than 45
o E Clay g g e or micaceous sandy clay at base. Where exposed on slopes, may be in the western part of the quadrangle. The shallow marine deposit : \ T | ! Figure below line is depth of well : 3 &
&  — — overlain by thin deposits of colluvium (rock material moved by of glauconite at base of Porters Creek Clay may be as much as 20 feet s ekl small supplies-(n olaces: v parts per million (ppm), the concentration of
5 gravity). thick. D dissolved solids rarely exceeds 150 ppm. The
°68 water is generally soft or only moderately hard,
Test hole ranging from less than 10 ppm to about 90 ppm.
? Figure below line is depth of test hole It is slightly acidic and may be considered cor-
/ .
40 40’ rosive for some uses. The temperature of the
oD ground water ranges from about 57°to 62°F. The
Water well water in the McNairy Formation may contain
D, Drl'illed o%etted well, generally steel or plastic casing with well screen objectionable amounts of iron, but the iron con-
on lower end. s i
N B, Bored or dug well, generally 2j-inch concrete tile casing open at the tent is reported to decrease with pr01°nged
TE[ bottom pumping.
T =~ 9 (Cn
o ~
3 § o The following table shows the iron content
Water bearing in entire quadrangle at depths ranging from about 200 E g Spring in parts per million and the hydrogen-ion
feet in east to more than 500 feet in west. Yields a sufficient supply < S t t
McNairy Gray to white micaceous fine- to medium-grained sand, commonly Deltaic deposits concealed by the Porters Creek Clay. Thickness of water for farm use to one drilled well in this quadrangle. Fur- Ty concentration, expressed as pH’ Of the water
Formation?2 300'+ lignitic; may contain zones of Iamiqated dark-gray or black clay. A probably 300 feet or more. : nishes n)unicipal supp_lies to towns of _Benton.and Murr;y, Kentucky Py Aquifer (see below) analyses shown by circular diagrams on figure
coarser basal sand may be present in some places. a few miles east of this area. Water is confined and rises to a re- . B o A
ported altitude of about 400 feet. Water level in well recovers Water level, in feet below land surface 1, A pH Of 7-0 lndlcates neutrallty of a SOluthn.
rapidly after pumping. Water is moderately hard and generally con- Tu—83 . : . i i : -
o | 3 tains iron in objectionable amounts. = (5) Yield in gallons per minute, or adequacy Ya}ues higher than 7.0 deno'fe InCreasing all::a
2 § (see below) linity; values lower than 7.0 indicate increasing
@ g Depth of well, in feet below land surface acidity. Corrosiveness of water generally in-
<5 creases with decreasing pH.
w 1
5 “é AQUIFER SYMBOLS
=) Qal ______________ Alluvium of Quaternary age
L0 [~ Gravel and sand of Pliocene(?) age Analysis|
. . : QTgp ____________ Perched water in gravel and sand of Pliocene(?) 1 2|3 4 | 5|6 7| 8 9 10
Tuscaloosa 0-50' White gravel consisting of well-rounded, tripolitic chert pebbles and Stream deposits, that fill depressions and channels in the eroded Pr:vt:::y whlll(l)ty:l:p::Lilrf‘fltc;liesn;rseuappl)‘llvc;ft;aitse;:gtr);il;rynhuasrz t:nzr::zg age. ( m;Tol:ler
Formation cobbles. Paleozoic rock surface;may or may not be present in this quadrangle. contain an objectionable amount of iron. Tu ______________Sand of Eocene age, undifferentiated Wit 0.31 | 0.02 {0.38 | 0.11 | 0.08 | 0.17 | 0.31 | 0.15 | 0.24 | 0.10
- B Km . McNairy Formation of Cretaceous age
pH 68 |— | 63| 53|62 |64 |67 |66 |—| 58
. YIELD OR ADEQUACY
All rocks below the Cretaceous are of Paleozoic age and are the (5) Gallons per minute where known T
“bedrock” of well drillers. L NN NN N N NN R I N N S S SOOI RN TN | A T PR A NI N0 (A O s i s A R T (ONT ((G\ A A S RN I i Gra T a  lee pe  iedel o8 T T T T Analysis
= sdrack=oFwsildriiers (P) e Well reported adequate for power pump for do- numﬁr 11 | 12|13 |14 (15|16 |17 | 18
g ; : mestic and/or stock supply Tron
2 l > 3 () Well reported adequate for hand pump or bailer soutait 097 | 80 | 0.05| 0.14 | 0.13 | 0.11 | 0.40 | 0.07
2|8 . AR T R H RTTEA  pE : - A——— Abandoned
< 2@ Devonian onsolidated marine deposits concealed at depth. Irregular rock sur- robably will yield an abundant supply of water from chert rubble or ! s -~ H 55 6.5 6.0 6.4 6.5 57 |—| 6.7
P4 el 5 i 7 < R . _ face and chert rubble zone significant of pre-Cretaceous weathering from crevices and caverns in limestone at depths ranging from 500 s p . . . . B 5 5
g g undif‘ll"gl'ceknstiated 200 ngn:l(t’-nsf;y :‘;;':lt:a::ert;:‘%;l:'\::\t::ei,n:gD;:lat;c:rl';::ta':iunbeb::ea;sef:xs and leaching. Chert rubble zone may be as much as 300 feet to 800 feet. Not Fapped in this area. Water is probably hard and 3 500
UD" ° limestone and dolomite. Underlain by older Paleozoic rocks. thickin some places. sy coftaln abjectionahle amounts ofiron In same places; : Water-level contour
© 5 Shows altitude of water level in the main zone of saturation. Contour
5 g interval 10 feet; datum is mean sea level. Where impermeable sedi-
E N ments occur in the subsurface at the altitude of the contour, the water
. . 18 confined but will rise to the altitude of the contour in wells that pene-
\ ] 5 j trate to the underlying saturated zome. The depth to water is the
Ipge undetermined. Estimates of age range from Pliocene or older to Pleistocene % ) 550 difference, in feet, between the altitude of the watgr-level contour and the
2 . : land surface. Water-level measurements taken in March 1962
May contain beds of Clayton age in upper part N
EXPLANATION N ™ QUALITY g F,
o°o:°° ﬁ‘—rl — | VAV ~— _n :@, % ‘@:zgtz ——— '.‘I’\,\‘,?’ ,A'“’r‘—;{ : WS ) "
:coo .'(" e vV VvV V AN AN )& D“OADO T = . AT L AL AT
——— R — T T T~ 1 A | A e S \\I?
Gravel Sand Loess Clay Mica Glauconite Carbonaceous Chert Limestone Dolomite Crystalline Cherty 36°37730" y ~C 1 .\ /\ ~ | < = 36°3730"
material rubble limestone limestone 88°30/ LYNN GROVE 4.3 ml. " 27'30" 13 ' (LYNN GROVE 7-SW) ) 14 7o KEA'ITUCKY R 88°22730"
FIGURE 2.—GENERALIZED COLUMNAR SECTION AND WATER-BEARING CHARACTER OF GEOLOGIC FORMATIONS Base by Tennessee Valley Authority and FIGURE 1.—MAP SHOWING AVAILABILITY OF GROUND WATER,LOCATION OF WELLS AND SPRINGS, AND QUALITY OF WATER Hydrology by J. H. Morgan, 1962 Chemical composition of dissolved solids

U.S. Geological Survey, 1951 . Fligure between circular diagram and well symbol refers to analysis

The Carter Coordinate System letters and numbers used to 4° SCALE 1:24 000 number in table at end of text. Figure above line at center of circular

designate five-minute divisions of latitude and longitude 1 1 0 1 MILE diagram is calcium magnesium hardness, as (CaCOgy), in parts per

are shown along the margins; tick marks indicate one- | B : 1 == = I ) —_ j million; figure below line is dissolved solids in parts per million.

minute divisions =S Hardness of water is classified by the U.S. Geological Survey as follows:

oz 1 B 0 1 KILOMETER 0-60 ppm, soft; 61-120 ppm, moderately hard; 121-180 ppm, hard; and
w & @ == e === = 7 181 ppm or more, very hard. Dissolved solids in partial analysis is
z|E + CONTOUR INTERVAL 10 FEET < UADRANGLE. LOCATION computed from specific conductance and is an approximate value.
= % DATUM IS MEAN SEA LEVEL N Q Areas of the segments of each half c’_L‘rcle are proportional to the
APPROXIMATE! MEAN - &) mineral component in the dissolved solids in the water. Percentages
600" — Smith Cemetery DEGLiNaTION, 1596 $3 QT g QTg Locust Grove Church [~ 600’ are computed from equivalents per million of the anions and cations.
QTg & £ g g Calcium and magnesium are shown as one segment in partial analyses.
500" — 3 7 Ql 8 ~— oo —n—m— === = = e e e . 500’  Nitrate shown separately if present in amounts greater than 45 ppm
———————————————— S - —
400" — — 400’
300" — Tpe — 300
Tpc
200" — Tpc — 200’
EXPLANATION
100" — — 100’ Qal ______ Alluvium of Quaternary age
Tg . ___ Gravel and sand of Pliocene(?) a;
Sea level — Km | Sea level QTg ; . (7 ge
Km Kt Tu ______ Eocene formations, undifferentiated
M
100" - Km Kt — 100’ TPC - - - Porters Creek Clay of Paleocene age
Kt Km ______ McNairy Formation of Cretaceous age
{ Jg— [ 2 g .
200 D Bl 00 [ SR Tuscaloosa Formation of Cretaceous age
300 Du 300’ Du_______ Devonian rocks, undifferentiated
VERTICAL EXAGGERATION X6
FIGURE 3.—GENERALIZED GEOLOGIC SECTION ALONG A NORTHEAST-TRENDING LINE FROM A POINT NEAR SMITH CEMETERY TO A POINT NEAR LOCUST GROVE CHURCH
INTERIOR—GEOLOGICAL SURVEY, WASHINGTON. D. C.—1964—W63475

AVAILABILITY OF GROUND WATER IN THE KIRKSEY QUADRANGLE, KENTUCKY

By

HYDROLOGIC INVESTIGATIONS J. H. Morgan
ATLAS HA-113 1964

For sale by U.S. Geological Survey, price 50 cents





