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o | & |8 o SECTION. £ iy LITHOLOGY TOPOGRAPHY AND GEOLOGIC SETTING HYDROLOGY The water-availability areas on this map show the occurrence and avail- HICO QUADRANGLE, KENTUCKY
Hlo | o ability of ground water in the shallowest aquifer that may yield
adequate amounts of water for domestic supply. As considered in
this report an adequate domestic supply will furnish approximately .
500 gallons per day from a well equipped with a power pump and An abundance of ground water for domestic supplies
grezsure-dlstrl}}utlon iystean. t}’{‘he sgallo:ves:) aqqlfer is urit.ierlam is available in the Jackson Purchase region in west-
y deeper aquifers whose depths and water-bearig properties are . . .
described in the generalized columnar section, figure 2 — Ker'ltucky. The 1ncreasmg.demand.for WAL In t.he
expanding economy of the region requires that special
: : consideration be given tothese water resources. This
= = : Qa-l report, one of a series that includes the entire Jackson
§ Water-bearing in availability area 1. Yields adequate domestic supplies : : Purchase region, provides detailed information con-
o (500 gallons per day) to large-diameter dug or bored wells commonly v : % 3
° Flood-plain deposits in the valley floors of the regional drainage system. less than 10 feet deep. The stream valleys intersect the main zone w AREA 1 cerning the ground water in the Hico quadrangle.
g Allivitin =30 Medium- to dark-gray silt, sand, clay, and gravel; intermixed and inter- The alluvium benleath the flood plain of J.onathan Creek is as thick of saturation in underlying formations and the aI.Iuvium is saturated >u<J Water in Quatemary alluvium
= bedded as 20 feet but thins to less than 10 feet in many smaller tributary throughout the year. Wells could be deepened into the underlying Q . o i )
8 eacec valleys water-bearing materials and obtain larger yields. A chemical analy- AN ahedod el i, S b o 1 ey e it i
® sis of one sample of water in aliuvium showed the water to be soft feet. T'he stream valley:e intersect the underlying main zone of The occurrence of the shallowest water-bearing
S and to contain 0.28 part per million of iron. saturation and the alluvium is saturated throughout the year. Sev- formation (aquifer) that may yield an adequate domes-
% eral small springs and seeps flow perennially in the valley floor of . 1 £ d t g h th t
&’ Jonathan Creek due to shallow water discharging along the valley wall. tic supply of ground water is shown on € waler-
> Large-diameter bored or dug wells, some as deep as 20 feet in alluvium, availability map (fig. 1). A large body of ground water
E yteld adequate domestw suppl'b_es of ground wate_r. Wells in qllumum underlies the entire quadrangle in the main zone of
< could be deepened into underlying saturated sediments to obtain larger 3 . R
= yields saturation, that part of the geologic formations com-
= pletely saturated with water. In a few places, discon-
8 tinuous beds of clay and cemented gravel above the
main zone of saturation retard descending water above
them., These small bodies of shallow ground water
AREA 2 above the deeper saturated zone, here called *perched
_— Psl‘Ched water in ;Chlz MCI‘}ILaH'Y F;rm:;tlon hod water,” are usually large enough to sustain withdraw-
et . - Windborne deposits which mantle the uplands and drape down hill- : . ) . allow ground water, commonly less than 50 feet deep, is perched in : :
Loess 0-10' Yellqwush brown to gray noncalcareous unstratified silt; may be reworked sides, As thick as 10 feet in ‘the uplands; eroded or removed in Yields IlttI.e or no water to wells.  Probably transmits some rainfall to the MiBrutry Formation in-anes 5 obovs oiiler cemdntod preelior bads als for domestic use a]_though in a few places only
with gravel at base. places. underlying aquifers. of clay. Where tributary valleys are eroded sufficiently deep, the small amounts of water may be availab].e.
perched water is only a few feet below the land surface. South of In-
2 dependence School in the western part of the quadrangle, partially As an examble of how the map may be used to pre-
3 cemented Pliocene (?) gravel fills an old east-west channel and perches . p T P Y p
‘3 water there at a depth of about 50 feet; where clay in the McNairy dict water conditions, the color pattern for area 2 at
§ FO?;MG;%O"L s di'lrect co'ntactt w’biz O’UGTLZI’L.’;LQ PIlecene‘g?) grt;vel,bpe'rcdhed Hico in the north-central 'part of the quadra_ngle (S ee
& water is commonly present in the gravel. arge-diameter bored or . . s N
dug wells tapping the perched water range in depth from about 10 feet explf;matmn on map) indicates that shallow ground vYa
to 60 feet, and although these wells generally obtain adequate amounts ter is perched above beds of clay. The explanation
of w,‘;t?l for domes“f supplies, only small? qua”tigiesb‘;f ?Wfie; ”"‘Wt;’; states that large-diameter bored or dug wells tapping
available in some places. Larger supplies can be obtained from 2
underlying main zone of saturation in the McNairy Formation,; the the perched water ge_nerally yield adequate amounts 9f
A — Water bearing in places in availability area 2 where ground water is depth can be determined from either the water-level contours or from water f.or a domestic supply, and that tl:le area }S
perched above cemented gravel, generally in buried channels, and the well data for the deeper wells in this area underlain by a large body of ground water in the main
tronstai . Stream-laid deposits which blanket the uplands and fill deep channels where clay underlies the gravel in local areas. Although large-dia- ;
Red to brown subangular to subrounded iron-stained chert pebbles, cob n Thorwentcantral ni-south ssifoarEaf theGasdientlc. Gofs meter bored or dug wells generally obtain adequate domestic sup- zone of saturation. The depth to the shallower perched
Gravel bles;andisome bouldersiwith aifew guartz pebbles and poorly:sorted b ou. w_es e q e er\ lies of water perched in gravel, only small amounts may be available water is shown by the well data at Hico; the depth to
and 0-100" generally crossbedded sand lenses. Boulders commonly in buried erally less than 50 feet thick in upland but as thick as 100 feet in P I 3 i the siuthw'este)rln art of the quadraiialé i avails . y . < L
said stream channels. Thin discontinuous beds of light-gray silty clay buried channels. Exposed in hillsides, roadcuts, and tributary valley "':)_Slf;me pa(;esl; e o youdones Dt 4 > q . fg i the underlying main zone is the difference in feet be-
1 in places. Some iron-cemented gravel in buried channels. walls. The Pliocene(?) gravel rests unconformably on sediments of ability area 3, buried channels intersect the main zone of saturatio ¢ th ltitud ¢ the land P d th il
Cretaceous age. and large supplies of ground water are available in the gravfel. The C c AREA 3 ween e altitude o e land surface an e water
> ~ water is commonly soft and contains only minor amounts of iron. . . 0 r
&% Water in the McNairy Formation lewéel 1cqntours, Whl:’;h show 'Xle I_111.ppe hsucrl'it;ce of tl?e
= b The McNairy Formation, predominately sand in this quadrangle, con- underlying saturated zone. : t ; ico the ; erence 18
e 42/30" 42/30" tains large quantities of ground water in the main zone of saturation no greater than 90 feet, which is the estimated depth
[ which is the shallowest source for a dependable water supply in area to the water table.
3. The ground water ranges in depth from only a few feet below the
land surface in many stream valleys to more than 100 feet beneath the
upland. Deep channels, filled with Pliocene(?) gravel and as deep The McNairy Formation furnishes large amounts of
as 100 feet, intersect the main zone of sat:uratw'n in the southwest cor- ground water in this re gion. In the southwest corner
ner of the quadrangle and are saturqted in the lower few feet. Large- f th d 1 11 in the McNai F t
diameter bored or dug wells penetrating only a few feet of the saturated o e. quadrangle, one well in the Mc anjy ormation
zone yield adequate domestic supplies but could be deepened to obtain supplies water for several minnow-breeding ponds and
larger melds_. Small-dz_ameter drilled we'lls, as deep as 200 Seet, pene- is pumped at a rate of about 250 gallons per minute,.
trate deeply into the main zone of saturation and obtain water through . ’ .
well screens placed in coarse sand. Yields as great as 250 gallons per The city wells at Murray, about 3 miles southwest of
minute are obtained from properly constructed wells in the main zone this area, are finished in this formation and have
of antpyaiion yields ranging from 600 to 1,145 gallons per minute.
The McNairy Formation is capable of yielding larg-
Water bearing in availablity areas 1, 2, and 3. Yields a plentiful supply er quantities of ground wat'e? than are presently l?emg
of water, as great as 250 gallons per minute to one drilled well in the e pumped but should an additional source be requlred’
main zone of saturation. The amount of perched water in the 4 : s :
" . . - McNairy Formation, present in availabilty area 2 above beds of clay, Water in the Fort P F ti deeper aqU1fers can be tapped (ﬁg- 2)-. Gravel in the
Light-gray to red generally fine- to medium-grained but locally coarse- " . . . . 5 . . : 2 ater 1in e ro ayne rFormation i ' 3 s . .
ined and crosshadded micaceous sand containing:a few hea Deltaic deposits underlying the Pliocene(?) gravel and exposed in many is evidently adequate for domestic supplies. The shallow wells in The: Folt Payne Forwmation, the shallowsst soures for o dspendabis Tuscaloosa Formation, p0351b1y present in discontin-
graine | a . e e n g a few heavy places in the quadrangle. The formation thickens from only a few availability area 2 tap the perched water; deeper wells reach the nd Y f 4 “ . h 4 uous bodies above the Paleozoic bedrock in this area
. gmgr_a S an ﬁome '8 t-gr_ay to b a? |SI ty and sa"dy,l'g",'t'c cle':y. feet in the extreme eastern part of the quadrangle to as much as underlying main zone of saturation. Enough water is available in ground-water supply i area 4, is water bearing at depths rang_mgfrom ; i
McNairy 0-300' u::s ;desa:tal:gi{\:?:‘;\r:;im;:spflraocr:lasf’i:eal);::ing::‘tac:alr:d'snadslst;(i)cr::s- 300 feet in the western part. The McNairy Formation rests uncon- the main zone of saturation to fulfill the requirements of many indus- less thal;ntlofeet ";l’ma’nﬂ gt”'eal"l'nd’l{alley: todm%;'e;ha%;oofe? wm hW’ILeT and known to furnish water to several commercial es-
i i i i i f deratel areas between valleys. Small-diameter drilled wells, as deep as 190 . s
2 AR, 45 feet. Marcasite or pyrite commanly below clay beds and lignite ;‘;'p";‘::t'gf',;;;‘h:?ﬂ:gaf’:;z‘;zsf,,,'f:t‘i‘;,‘_"‘a“ e thr;:'an?;::?;;;?feifo': b J?’S,“f'l:,ffll? million in a - Jeet, intersect wat ezﬂ” o evcvioen vu the yuth avdl wr oo pabzl) e o ab- tablishments in nearby areas, could be a source for a
21 8 ?:T;’Lse:np;r:(n beds' in some parts of the-formation:  Gravelly:orsitty few places. An iron content of more than 0.3 part per million, con- g Z taining large yields. Adequate domestic supplies can be obtained from large supply of ground water. Large quantities of wa-
R - sidered tg be the objectionable lfim‘ltér':l_'\r\parts:j a :lsaﬁreeable taste to g & large-diameter bored or dug wells where chert rubble underlies the ter are contained in crevices and enlarged openings in
- water and may cause staining of clothing and utensils. t 1l nd nd water is at shallow depth. Small ts . i g B e e B 5 <
Q 1) ; ¥ stream valleys and ground water is at shallow depths. Small amoun
s 3} ; &) of water may be available in the McNairy Formation in places in this Devonian and Mlss1s§1pp1an 'hmeStone or dO]'Om:l_te'
x| W x area where sand is underlain by clay orother impermeable materials Although only domestic supplies are presently being
~ 8 . o
© § i o ot thageontact with underiving rock obtained from the Mississippian aquifers in this area,
a § much larger supplies probably are available in the
2 Area boundary well-developed solutional openings. One well in this
& o quadrangle, drilled through the Chattanooga Shale into
i 067 the underlying Devonian aquifers, yields an adequate
S 3 ) 'I:est_h?ilee " ¢ bl amount of water for a farm supply and probably would
22 Figure below ting te devih-of test hole furnish a larger supply if the rate of pumping were
o8 increased. A large reserve of fresh water, evidently
S .
¥ oD circulating to great depths, is available in the deeper
: Water Well g =
Stream-laid deposits which fill channels and depressions in the eroded Probably will yield an adequate domestic supply if present in the quad- N . 2 er. € . aquifers.
Tuscaloosa ., White well-rounded chert pebbles and cobbles in a tripolitic and sandy Paleozoic rock surface. Although not exposed in this quadrangle, rangle. The tripolitic matrix of the formation may clog well screens. o D, Drilled well, generally steel casing with well screen on lower end
Formation : matrix. the formation may be present in the subsurface in some places. The water may be hard and contain an objectionable amount of iron. B, Bored or dug well, generally 24-inch concrete casing open at the bottom o ] ¢ i : . - ¢
e quality of the water is satisfactory for many
Aquitari(ses below) uses. The water in the McNairy Formation and the
Devonian or Mississippian rocks is generally soft or
Km —100 @50) Water level in well, in feet below land surface only moderately hard, and the concentration of dis-
All rocks below the Cretaceous are of Paleozoic age and are the bed- . . . § s » bl
rock of well drillers. 200 \— Yields in gallons per minute, or adequacy (see below) solved minerals rarely reaches objectionable limits.
The iron content, however, is as great as 8.1 parts per
Depth of well, in feet below land surface sy . i : 8 J S R
P ’ million in the water in the Devonian or Mississippian
9 Consolidated marine sediments now weathered and leached to a chert AQUIFER SYMBOLS aquifers; greater concentrations of iron in these
g Warsaw L A28 —— 3 - i rult:ble wrlllertfa ehxposetti- The :Vtar:a:v Lirtneito:e cropé outkin t:e eta:t Not significant as an aquifer in this quadrangle. The Warsaw Lime- Q deeper rocks may be present in some places. The
e A fae edium-gray very fossiliferous and porous chert containing bryozoa valley wall of the easternmost tributary to Anderson Creek and in the stone occurs above the main zone of saturation. ’ . 3 A "
o Limestone and crinoid stems in exposure. Probably grades downward into a valley wall of a small tributary to Kentucky Lake in the southeast cor- R D Alluvium of Qu.a‘oernary age . U.S. Public Health Service recommends that drlnklng
2 fossiliferous cherty limestone in subsurface. ner of the quadrangle. L6 S S Perched water in gravel and sand of Pliocene(?) water contain less than 0.3 part per million iron, The
40 140’ age temperature of the ground water ranges from about
A L Gravel and sand of Phoc_ene(?) BER 58"]5;‘) to 62°F, and thug the water is useiil as a coolant
) Kmp___ Perched water in McNairy Formation of Creta- 4 : =
(%] 3 ceous age
8 < 2 Km__________________ McNairy Formation of Cretaceous age The following table shows the iron content, in parts
£ E § Mip_ .. ob . Fort Payne Formation of Mississippian age per million, and the hydrogen-ion concentration, ex-
; 2 g DU Devonian limestone, undifferentiated pressed as pH, of the water analyses shown by circu-
2(% . ; lar diagrams on figure 1. A pH of 7.0 indicates neu-
|2 15 YIELD OR ADEQUACY . .
g|= 3 trality of a solution. Values greater than 7.0 denote
~ p 3 3 . . . 3
< ) ) Water bearing in the eastern half of the quadrangle at depths ranging {2 (22510 ) O — Gallons per minute where known alkalinity; values less than 7.0 indicate acidity. Cor-
Marine deposits underlying the McNairy Formation in much of the quad- from only a few feet near Kentucky Lake to about 300 feet or more q X (D) e e = 2= Well rep?rted adequate for power pump for rosiveness of water generally increases with de-
[0} Medium- to dark-gray chert rubble in a tripolitic matrix with interbedded !'angle and exposed as badly leached and weathered chert rubble in some central parts of the quadrangle. Yields adequate domestic domestic and/or stock supply . H
£ Fort Payne 1507 medium-gray residual clay in exposure. Grades downward into black in several stream valleys near Kentucky Lake. The formation, supplies to shallow large-diameter bored or dug wells in water-bearing (H) Well reported adequate for hand pump or bailer creasing pi.
8 Formation - or dark-gray siliceous limestone and interbedded chert. ~Glauconitic thinned by the pre-Cretaceous erosion to the west, is probably absent chert rubble and to small-diameter drilled wells tapping water-filed | @&l Y A~ X /| o/ ¢y ~ J ~ = a7 YN N ) N A e U e e oA e e ey B T Abandorisd
3 shale in basal part. in the western part of the quadrangle where the Chattanooga Shale crevices in deeper limestone. The water is generally soft but con- (o) EERE TN —— andaone
is in contact with the overlying Cretaceous sediments (fig. 3). tains objectionable amounts of iron which may require iron-removal
treatment in some places.
450 A :
nalysis
Water-level contour ber| 11 2|3|4|5|6|7|8|9]10
Shows altitude of water level in the main zone of saturation. Contour Iron
interval 10 feet; datum is mean sea level. Depth to water is difference content 0.78 | 0.01 {0.04 | 2.70 {0.280.28 | 0.05 | 0.08 | 2.50 | 8.10
in feet between altitude of water-level contour and land surface. Water-
level measurements taken in April 1963 pH |[—| 74 (69| 171|59|72| 173 |62 |65 |68
c QUALITY
K] & — C Analysis
=4 et S o] Shales underlying the rocks of Mississippian age except in the western L . . A g be 11 12 13 14 ’5 16 17 18 19 20
9 e | Black micaceous and siliceous shale, partially indurated. Where the part of the quadrangle where the Mississippian rocks have been re- Not significant as an aquifer. Confines ground water in the underlying number
a Chattanooga = "— ~— — 3¢ shale is in contact with the overlying Cretaceous sediments, it may moved by pre-Cretaceous erosion. Absent in some extreme western Devenian rocks. Iron 023 0.14 | 0.2610.37 [ 0.14] 0.16] 0.04 | 0.29| 0.12 | 6.90
- Shale = hy be highly weathered. parts of quadrangle (fig. 3). B B content | * : 5 . : : : d . -
)
8 pH 60 | 68 68|60 |73[72|74(57]61]|62
)
: v ; : Analysis
Chemical composition of dissolved solids num};b:r 21| 22
R Figure between circular diagram and well symbol refers to analysis Tron
= r = number in table at end of text. Figure above line at center of circular tent 1.40| 0.65
= diagram 1is carbonate hardness (calcium magnesium hardness, as con
y—— Ca COg) in parts per million; figure below line ts dissolved solids in pH 73| 6.6
S — parts per million. Hardness of water is classified by the U.S. Geolog-
<z( = /'K T IAYLI 7 ical Survey as follows: 0-60 ppm, soft; 61-120 ppm, moderately hard;
= c 2 121-180 ppm, hard; 181 ppm or more, very hard. Dissolved solids in
Q 'g = ﬁ[r‘l erJ partial analyses are computed from specific conductances and are only
o <] ! L N ; approximate values. Areas of the segments of each circle are propor-
w > Water bearing in the entire quadrangle at depths ranging from about 5 5 . 2 . 3
(=) s = Consolidated marine sediments present in the entire quadrangle. The 400 feet in the eastern part to about 300 feet in the western part. tional to the mineral component in .theldl.:sol’ved s%z_ds mn tt’}:e water.
° < Devonian rocks underlie the Chattanooga Shale except where they The water fills crevices and solution openings in the limestone and ! Percentages are computed from equivalents per million of the anions
= D - Z White to gray finely to coarsely crystalline limestone and dolomite, may be in contact with the overlying Cretaceous sediments in the rises in the wells to altitudes of about 420 feet. Wells drilled from S and (_:at’bon& Calcium and magnesium are shown as one segment in
) evons 1] 1000'= siliceous and silty in zones, and white to dark-gray thin to thick inter- extreme westernmost parts of the quadrangle. The rock, probably land surfaces lower than 420 feet in altitude into the Devonian rocks o partial analyses
= recks T T T bedded slightly calcareous chert, in part dolomoldic. fractured and cavernous limestone in much of the area, may have may flow. The one well tapping the Devonian aquifers in this quad- ©
o . L — been weathered and leached to a chert rubble where it is in contact rangle is pumped at a rate of 750 gallons per hour. The water from >
g T [- ‘\;/ I- with the Cretaceous sediments. this well is moderately hard and contains an objectionable concen- E
N, — tration of iron. X
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=2 Base by Tennessee Valley Authority and FIGURE 1.—MAP SHOWING AVAILABILITY OF GROUND WATER, LOCATION OF WELLS, AND QUALITY OF WATER Hydrology by J. H. Morgan, 1963
2 E f PI Ider to Pleist U.S. Geological Survey, 1955
Age undetermined. Estimates of age range from Pliocene or older to Pleistocene.
The Carter Coordinate System letters and numbers used to 1 SCALE 1:24 000
2 May contain beds of Clayton age at top designate five-minute divisions of latitude and longitude 1 I 0 1 MILE
i i indi z [=—= — ) 1 : I F T — ]
3 Basal part of Fort Payne Formation includes the New Providence Shale ?nrlenz?:zrvgllgl:i the margins; tick marks indicate one- ; §
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FIGURE 2.—GENERALIZED COLUMNAR SECTION AND WATER-BEARING CHARACTER OF THE GEOLOGIC FORMATIONS = 5;’ 4 <
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FIGURE 3.—GENERALIZED GEOLOGIC SECTION ALONG A NORTHEAST-TRENDING LINE THROUGH JONATHAN CREEK, SHILOH, AND ANDERSON CREEK
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