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GENERALIZED COLUMNAR SECTION AND WATER-BEARING CHARACTER OF GEOLOGIC FORMATIONS 7 EXPLANATION AVAILABILITY OF GROUND WATER IN THE
' LA CENTER QUADRANGLE, JACKSON
The water-availability areas on this map show the occurrence and 2
5 @ % T,:' ::gg' ) availability of grourfd water ig the shalltl))west aquifer that may yield PURCHASE REGION, KENTUCKY
'é & 8 FORMATION SECTION IN LITHOLOGY TOPOGRAPHY AND GEOLOGIC SETTING HYDROLOGY adequate amounts of water for domestic supply in each area. As
0 |9 1O FEET :ggi;deiggt;? t;‘(;(s) relﬁm’t -~ ‘ageq‘f‘ate d°m‘l’ft‘°’i’gg§éy “;‘}111 deliver Large undeveloped supplies of ground water
= b= = X y gallons per day from a well equi with a power 5 .
§ pump and pressure-distribution system. The shallowest aquifer is ?.re available for domestic and_ industrial use
€ ' underlain by deeper aquifers whose geologic and water-bearing in the La Center quadrangle. This atlas, one of
o Wa;er beariré% in Humphrey (I)_‘reik valley upIstreafm frfom u. Sd. properties are described in the generalized columnar section a series that includes' the entire Jackson Pur-
: : . © igh . Saturated thi ess is only a few feet, an . .
s Fe——— Clay or silt near the surface grading downward into clayey Gecurs I upper resches of streams. Rests on rocks of mostwells probshissill ks setnpiatad by underiying antiters. chase region in westernKentucky, presents non-
e gravel and (or) sand. Eocene and later age. One test hole indicates the alluvium may be too clayey to technical data about ground water in an area
§ ) supply a well downstream from U. S. Highway 60. surrounding the town of La Center.
-
(]
> | @ AREA 1 . _ . =
x| & Water in Quaternary alluvium The w.ater-avallab111ty map is a gr.aphlc rep-
& Small-diameter bored wells obtain water from the alluvial deposits in the resentation of the occurrence and quality of water
ul . ) . Not an aquifer. When saturated by rainfall, transmits water valley bottom of Humphrey Creek and Humphrey Branch. Most wells in the shallow aqui hat will yield water in
’;: Loess Tan to gray silt or clay. Covers all upland and sloping sides of stream valleys. to Iowgr aquifers. ¥ tapping the alluvium are less than 20 feet deep and will yield only small shallowest qu fer that A y h i
8 suppliesof water. Wells can be deepened into the underlying Pliocene (?) adequate amounts for domestic use. The avail-
e Ca ( - gravel or the Eocene sand to obtain larger yields ability of ground water at a particular site may
§ ¢ & £ ueos J+4° o 2 o be determined from the area pattern on the map
Q . 3
7 i i : 8 / 2 s Plg and a study of data on wells near the site. The
T LT i S U2 approximate depth to water can be calculated b
'3 ? < (
X s .
- - v subtracting the altitude of the water level (as
o i 0 9 ) AREA 2 =
= NS, - $4— 85 ] i [A 2 ; | Water in Pleistocene and Pliocene(?) gravel | shown by water-level contours) from the altitude
= / Y. » b N 42 5 0 The yl;asg:ﬁl‘.i:vhere it ;n}ier%he arzz belo;co an altnfitv}de of 39{;ﬁfot,tu)?li of the land surface. The chemical quality of water
(S — — — o u—90f) « S \ ] yie ient water. for stic and stock uses and for some industria : :
——] Wells tapping the Pliocene(?) and Pleistocene gravel west and |' . 438 12 ( 2 9 o o <3 t/ and commercial uses. Properly constructed wells should yield more from wells is shown by circular dlagrams'
— =] north of La Center may yield sufficient water for domestic , 9 a? ° to 173)) 3 = than 100gpm (gallons per minute). Some problem areas exist south of
— use. Wells drilled between Lucy Creek and State Highway & Ingleside where th 1 is thin, but wells may be completed in the : : :
— 358 and west of La Center should provide larger 5ields- ’ Py . s % T degper Cr:Jtac:ous iff::il.wT}fe azzif:; ;:developZd by s'mlel diameter -Aqulfer-'s underlymg the La Center quadrangl.e
= Continental terrace deposits lying on an irregular surface Saturated thicl.(ness ranges _from a few feet to a pgssible 40 = bored wells, but these are being replaced chiefly by drilled wells will prov1de adequate ground Wat.er for domestic
= cut at different levels into sediments of Eocene and Pale- :‘::'t irl;g(t:.lasltlri:; :;‘:jss uf :\tll:)cnkgstar::r:égdfggi‘::ec:;-l{;en:fi:::% O L 24 and industrial uses. Wells tapping the Eocene
Gravel, — = ocene ages. The pre-Pliocene surface consists of channels b : 3 %, : s
sand, =] \ Brown to brownish-red sandy chert gravel and beds of gray and terraces cut by an intricate drainage system at an of Ingleside in the northern part of the quadrangle, the ° . T sar}d ma}f yield more than 500 gallons per minute.
and i sandy gravel, silt, and clay. . altitude of about 400 feet above mean sea level. In the §inenl 5 ff)‘:’ggnnﬁz's{i?:s';“'"T"r“’esgﬂgl'i{yagf:’?t:‘: o' \ \ This aquifer consists of 70 feetof saturated sand
silt ~ Pliocene(?) and Pleistocene water-av_anlablllty area, the haed. Onw swemple conta'ins ar objsctionable smount of at an auger hole west of Antioch Church, and
< gravel rests on an eroded surface that is below 320 feet in . . - . AREA 3 s .
3 — altitude iron.  More thafn 0.3 Ippm (Zart per' mllllon1)_ of iron may 256 Water in s similar thicknesses of sand should occur south
< - ! cause staining of textiles and porcelain. wo samples . & . ] Eoce ; ; =% ; o
§ contain more than 45 ppm of nitrate. Water containing more . 450 o Diagonal ruling shows areas where the water level in wells is more of LT-S- Highway 60. On the divide nor.'thwest of
g than 45 ppm may cause a type of methemoglobinemia in s « o than 100 feet below land surface Kevil, however, the Eocene sequence is clayey,
infants (“blue baby” disease), sometimes fatal, and should LIS & Abundant quantities of ground water are obtainable from the Eocene sand i i i -
o Ui Ll p o \" at depthgrzmging fr"f(;gn a few feet along Humphre‘);/ Creek to 200 feet or e toward IngleSIde’ it prObably noraup
; : : be
Ta - more in the southern part of the quadrangle, where the water level is ply lar ge amounts of Water» wells may need ‘!’.O
. = D ( zwrtz th%n I%ejt b«;f;w the land sugface. [tle g‘afsal sahndbabolve th; deepened into the Cretaceous sand to obtain an
o T30 77 ity R NN orters Cree y and an upper sand separa rom the basal san
= AR, P . by a clay and sand unit are the principal aquifers. The zone of satu- adequate supp ly‘
L x—7Y AT 4zoL D ration, which extends down to the Porters Creek Clay,is at least 100 feet
5 2 thick in the southern part of the quadrangle. Yields of 500 to 1000 gpmt : : 2
40 5 o ; may be abtained in the southern part of the quadrangle, but north of The Pliocene(?) and P leIStocen.e g rave.l W:!.].l
N N i La Center, yields may be inadequate or wells cannot be completed in meet the demands for most domestic uses; it will
ak Grgve =11 the basal Eocene sediments, owing to the high content of fine sand and :
/ N clay. Sufficient water may be obtained from the McNairy Formation supply 1 Severag' hu:l %ri:l ﬁ:ll%ris é) - (r?;n;t:‘ 1;(1).
5 B T L5 in these problem areas. y ] [ properiliy consiructe e e iocene\ ¢ rav
-y iglfi"‘;"u;}{w’;’;t::v';‘zy - i n & akenille fx reported overlies a thin Eocene unit lying on the Porters
r for domestic use
i : Creek Clay northward from Mount Pleasant
i Church, The water level in the Pliocene(?) and
oAl Area boundary Pleistocene gravel at Inglesideis approximately
i a N s the same as that inthe McNairy Formation (320~
b [ Ve 3 084 330 feet above mean sealevel). Under conditions
: N Test hole of heavy pumping, recharge would be from the
o > o : . - .
Wy 3 Depth to base of gravel, in feet Eocene sand at higher altitudes to the south and
: 2 ¥ Sk Lni s S from the McNairy Formation below the
3 < 112 Tpc Geologic unit underlying gravel Pli ( ) 1
© e 117 (see aquifer symbols below) locene(?) gravel.
£ { —— Depth of test hole, in feet below
& . .
S T surtace Several wells tap the McNairy Formation and
% S oD the Devonian rocks in the northern part of the
+ 5 v
8| Red, brown, or white fine- to coarse-grained sand. Beds of "U;\ ‘ Water well q?agrangle: ?ut ht]_\‘Itle 151 knownha’bogt tl_‘le ?’IG!.dS
2", White To Jariearay clay are-disuibuted & tandon, éf, D, Drilled or jetted well, generally steel casing with well screen on lower of these afaniers, No We ls tap the MISSISSIPPIan
W end | rocks, One well tapping the NcNairy sand for-
> l‘g { . o . o » A
x 53 B, 501;;51 & dug well, Hmifgflﬂb %@Mh concrete tile casing or 8-inch merly was used for public supply by the town of
< . g3 vitrified clay pipe, open at the bottom : : : e &
e An excellent aquifer in most of the quadrangle. Most wells §§ : La Center. In the early 1900's, the Illinois Cen-
W obtain water from the Eocene sand at depths as great as 0 Aquifer (see below) tral Railroad at La Center used a well that tapped
= 220 feet. Wells south of U. S. Highway 60 should be capable == { Water level in well, in feet below land surface; m . .
of meeting domestic and most public and industrial needs. & g Tu—51rgo ., if msenred, ., if raported B Devonian rocks. Presently: only one well in use
Yields of 500 to 1000 gpm may be obtained. About 70 feet g o) & 143 % Yi : it e is known to tap a pre-Tertiary aquifer. The well
i ield, in gallons per minute, or adequacy (see X k .
of saturated sand has been found in auger holes. Problem 3 < f 1 b f th
o ' ] . - o ) ) ¥ W below) is south of Ingleside and obtains water from the
P Sand 0 Underlies the Pliocene(?) and Pleistocene gravel and Quater- areas of obtaining a sufficient yield occur in the area north < ! I L
3 and ',+ nary deposits. Exposed in creek beds and cuts in the of a line between Kevil and Mount Pleasant Church. The Q 7 P < Depth of well, in feet below land surface Cretaceous sand at a depth of 244 feet.
,S clay 300 quadrangle. water is slightly acidic, soft, and generally contains less than
0.3 ppm of iron. An iron content of more than 0.3 ppm im- AQUIFER SYMBOLS :
parts a disagreeable taste to water and may cause staining . A %, h A The quality of the water from the Cretaceous
of porcelain and textiles. The analyses of water and owners’ > 0 Q . e 0% || e o Alluvium of Quaternary age and Terti'ary rocks is excellent for most uses.
reports of water quality often show an objectionable amount u— QTg-woc i cnicinn Gravel and sand of Pleistocene and Pliocene (?) The t t : . talv th
of iron, believed to be due to the reaction between the acidic = 16 () o ) —=f =20 age e temperature 1s approximailiely € meanan-
ground water and‘the steel well casing and pump apparatus. Ja, N i Tu__________________Sand of Eocene age nual air temperature of 60°F,
. 30 2.3 Tpe---. 8 RS Porters Creek Clay of Paleocene age
> { L McNairy Formation of Cretaceous age The water from the Pliocene(?) and Pleisto-
[DITjNE. . (e Rocks of Devonian ages, undifferentiated <
< cene gravel is moderately hardand normally has
N .
¢ %( YIELD OR ADEQUACY an iron content of less than 0.3 ppm (part per
. cuohy R Gl pér Teliite m11_119n). Iron in excess of 0.?: ppm may cause
N ! [y e Well reported for power pump for domestic staining of porcelain and textiles, Water from
v and (or) stock supply two of the three wells has a nitrate content of
f (H) oo ngilgsported adequate for hand pump or more than 45 ppm; such water may causea type
\/ A Well absndoned or destieyed of methemoglobinemia in infants (''Blue baby"
White to gray sandy clay, clay conglomerate and boulders, | 0 N U\ N T A Y Y)Y\ A N T s TR S\ N\ DG D) NN A VTS 7 2SNV I N A~ s ) N 1 N o > R 2 AN IOV S NN N A SN e N\ /e~ D 1 A . .
g scattered clay lenses, and lenses of coarse red sand. Black 700 « dls'ease), sometimes fatal, and shouldnotbe used
S to dark-gray lignitic clay, silt, or fine-grained sand. A bed ° @ o520 350 in infants' formulas.
! f - ined di tly di ti at the 2
= ga:: aorfsfhs r:ércfnef:qu':nzgpare" i Water-level contour, January 1965 . .
Shows altitude of water level in main zone of saturation. Contour The water from the Eocene aquifers is soft,
G G interval 10 feet; Zatul'm: is mean sea level. V}:’here impermeable sedi- low in dissolved solids, and slightly acidic. Most
380 ) ments occur at the altitude of the contour, the water is confined and ¢ v
230" | N —1:230" will rise to the altitude of the comtour im wells that penetrate the of the water pumped from 2- to 3-inch Jetted
und%rlm'ny szturlayilfld zone-he Tl;heddepth to we;te;;e 18 the og'bffeirence, n wells equipped with steel casings and "'sucker
\ feet, between the altitude of t. nd surface and the water-level contour rod" pumps ¢ o:ntain s large amounts of iron.
) > QUALITY Many jetted wells have been abandoned because
..... . "
& N ? i of the iron content, and the owners have had to
2, L b 3 5
uy water for their cisterns. Formerly, people
¢ RSN /Jj % pumped water into their cisterns to remove part
g Underlies the entire quadrangle beneath the Eocene deposits . B > ) hﬁo“”/V % of the iron content. It is believed that the high
S Pgr':::(s F=————] 110 Dacrll;-yger:ysyasr:ldgh::gn:?n;i:: r:'lac:;::i:i cil:yiheF:;lnDer;g:ag:'td except for a small area along the northern edge of the Not an aquifer. Retards the movement of water between the W iron content is not typical of the water from the
§ Cla l— — — 150 % il ¢ sa'md and clsy at the base.' ’ quadr;ngle where the Eocene deposits are missing and it overlying aquifers and the Cretaceous sands. P "\' Eocene aquifer in the La Center quadrangle.
y — — — | y
© ey — underlies the Pliocene(?) gravel. g 4 ; ;
- = e fo N \Q HCO5 Water samples from this aquifer collectedfrom
& Chemical composition of dissolved solids plastic-cased 4-inch W_ellg elsewhere in the
2 5 4507 Figure between circular diagram anmd well symbol refers to amalysis Jackson Purchase region are noted to have a
§ number in table at end of: text. Figu.re above line at center of g'i'rcle 18 much lower iron content than those from steel-
0 N & carbonate hardness (calcium magnesium hardness, as CaCOy) in parts is Bl : 1
~ ®) Q per million; figure below line is dissolved solids in parts per million. cased wells. It is believed that the iron results
N Hardness of water is classified I:ly the Ui Gtz)lom'wl Survey «;Lsﬁglowso.i from corrosion of the steel by the slightly acid
Capable of supplying adequate water for domestic use and for - § g;foﬁ,fnm(;:%%rgl;zz %:’fi.m%fs:;tﬁ;% szz:id’s liil;zi_ot,izlwzha?;e’szte water. There are no wells in this quadrangle
Dark-gray to black clay interlaminated with fine-grained sand. ?:bllclg(l;pphes. F Propelrly constrt)tllf:ted wellls ml?yty:_el%mc:re \ % = ~R N e . 9 %) A\ computed from specific conductances and are only approximate values. known to be cased with plastic pipe.
i Mica and lignitic material are common. Clay is the most Underlies Porters Creek Clay throughout the quadrangle. batn' dgpan:'er forme:hy o&e ﬁu. lchupp ytyve a Tha enter VRN ) g% 3y 400 4 ‘ . Areas of the segments of each circle are proportional to the mineral
- 3 McNairy 130 common lithology in upper part; sand and clay alternate Between Paducah West quadrangle and La Center, the \c;’vasa:riehtr’ basi n;mrd e d cor?*llr? nlormz:‘thn. d - wt?laer 0 v,\° = 4 b \@_) ) S Tu ° component in the dissolved solids in the water. Percentages are com- ;
o g» Formation2 throughout the middle and lower parts; sand generally McNairy thins to less than half its normal thickness. 0.3 ppn% ofyiroan C,Thae c;nalf; wcell tap(:)inygctcr)le?vllrl?\lair:':/o;gnd i: » ~ b N S P ¥ & § < puted from equivalents per million of the anions and cations. Calcium The water in one sample collected from a well
9| & present at base. May contain lenses of sandy gravel near south of lnglesi.de. Thie water contains 1.1 ppm of ltcn snd X ==:::::1:_ s S 0 . and magmsiumlarg shown as one segment in partial analyses. Nitrate in the McNairy Formation has an iron content of
g 8 Wiy Hes & Rerdess of 152 umm. A ¥ \ O shown separately if present in amounts greater than 45 ppm 1.1 ppm and a hardness of 162 ppm.
w b © 0] @ o v
24 3 ()
M \ S Q IS & The following table shows the iron content, in
X % < o < ; parts per million, and the hydrogen-ion concen-
W n
M i kets in th ded surf f the Paleozoi ' < d < tration, expressed as pH, of the water samples
ay occur in pockets in the eroded surface of the Paleozoic > N d S S : a 3
Tuscalopsa 5 White rounde'd pebbles and cobbles in tripolitic matrix and rocks. An oil-test hole in the Bandana quadrangle has 18 Water-bearing character is not known. Generally this unit is N ?% { analyzed, shown by 01rcula¥‘ d.1agrams on t.he
Formation ’ lenses of tripolitic clay. feet of gravel above the Fort Payne Formation of Missis- a poor aquifer owing to its clayey nature. N ) R / N S S availability map. A pH of 7.0 indicates neutralit
it = == 40 = 2 Yy .
Sl e N N TR ) g 9 A AN (R of a solution. Values higher than 7.0 denote
5 & A o N L % alkalinity; values lower than 7.0 indicate acid-
'-l., - " & F ] .
All rocks below the Cretaceous beds are of Paleozoic age and = X N & = % Tu = SRIMNEr 1 \} o 3 ity. Corrosiveness of water generauy increases
are the ““bedrock’ of drillers. The upper surface of the g ! © €| X \ H d R :
bedrock is deeply weathered, forming a chert rubble of S N as p ecreases.
angular or subangular chert blocks in a matrix of tripolitic g N ) N Q = ~J
E clay, or forming a clay where the weathered rock was shale. 2 > —
‘ s b 4 6| 7| 8|9|10]|11
& Probably will yield large quantities of ground water for do- Tu & £ Q number 1 2 3 5
7] mestic and public supplies from gravellike chert rubble and X S Iron
g Present at great depth throughout the quadrangle. Consoli- a lesser amount from solutional openings in limestone. One \ E content 0.08( 14 |13 (044 (1.1 (24 ]0.39|0.13]0.35/0.23| 1.8
n . . dated marine sedimentary rocks underlying the Cretaceous railroad well at La Center tapped Devonian chert rubble, N\ D D ’
s ng:si:tme, Argillaceous, siliceous, and cherty limestones interbedded deposits. The pre-Cretaceous erosion surface slopes south but it has not been used for many decades. The water N vel Pi \ S VAN W Q N pH 62|69 (7966 7661|644 (58]|70]|68]|65
& a:d , 500"+ with light- to dark-gray chert beds separated by black fissile on truncated subcrop of northward-dipping Paleozoic rocks. is likely to be hard and to contain objectionable amounts ! X < i ) "’:E
z hal shales. Glenn (1906) reported bedrock in a railroad well at La Center of iron. Mississippian rocks underlie the Cretaceous in < 19 k: \ G
< shale at a depth of 387 feet (—17 feet altitude); bedrock nearby the northern part of the quadrangle; however, no wells have ’ s Yoz
z in an abandoned city well is at 404-feet (—34 feet altitude). penetrated the unit. The extent of the area underlain by l X <S
§ Mississippian rocks is not known, but probably is north of I X 7 R EQ
the generalized geologic section. \ < - X
9 T N BeoE ~ ‘ : N\ph REFERENCE
a —L L 37°00 | ] : ' o X \ ' i ] 37°00 Glenn, L. C., 1906, Underground waters of Tennessee and
T 89°00' 7 5730 Do Ta k8. RS 55 : wicky GASE | ML ober oy Kentucky west of Tennessee River and of an adjacent area
=T Base from U.S. Geological Survey, 1952 ; Hydrology by T. W. Lambert 1964-65 in Illinois: U.S. Geol. Survey Water-Supply Paper 164, 173p,
e P ——— MAP SHOWING AVAILABILITY OF GROUND WATER, LOCATION OF WELLS AND TEST HOLES, AND QUALITY OF WATER 7 pls.
== designate five-minute divisions of latitude and longitude SCALE 1:24 000
! Age undetermined. Estimates of age range from Pliocene or older to Pleistocene. are shown along the margins; tick marks indicate one- !
2 May contain beds of Clayton (Paleocene) age at the top. minute divisions } _ 1;]6 ] ] i i 0 1 MILE
1 B 0 1 KILOMETER
CONTOUR INTERVAL 10 FEET
S — — — — T I I X -
o %, T F— — Y — HE T 0 Qo — T ATA z|| & DATUM IS MEAN SEA LEVEL
° kR — — ~ gll2
o ® °a £33 ¥ ] vV ¥ oo HE SR T i =
Gravel Sand Loess Clay or Mica Glauconite Carbonaceous Chert Limestone Cherty 2 %’
shale material rubble limestone 3 E&
APPROXIMATE MEAN .
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™
600’ — § — 600’
X
o
T =
- E QTg E
§ E Water level in main zone of saturation X
(&)
400" — §, [ 400’
3 — el R — TS A S S
= e e T Tu Base of clay unit EXPLANATION
Tu
i Qg . Gravel of Pleistocene and Pliocene(?) age
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