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ONS I I EXPLANATION
GENERALIZED COLUMNAR SECTION AND WATER-BEARING CHARACTER OF GEOLOGIC FORMATI B 1Bess
5 THICK: ok The water-availability areas on this map show the occurrence and
S| 85 NESS availability of ground water in the shallowest aquifer that may
blE|Q FORMATION SECTION IN LITHOLOGY TOPOGRAPHY AND GEOLOGIC SETTING HYDROLOGY yield adequate amounts of water for domestic use in each area. As
% | o FEET considered in this report, an adequate domestic supply will deliver
approximately 500 gallons per day from a well equipped with a
power pump and pressure-distribution system. The shallowest aqui-
Water bearing in area 1. Shallow driven wells (less than 25 fer is underlain by deeper aquifers whose geologic and water-bear-
feet) tap the upper alluvial sand and are equipped with ing properties are described in the generalized columnar section
pitcher pumps. These wells yield sufficient water for a
modern domestic supply exc_ep’f during droughts or when
Light to dark gray lignitic fine- to medium-grained sand and :jf:sgsa:;gfva{h;hgohtnts:'mlssilfpr%'aﬁ;vgg tvrvxz(::aflr::v v‘\,/vaetﬁsr ::a\::e':
c_llayey siit: Unper fowr font i2 derk brawn te hiwck wmucky year. Iron and manganese are present in objectionable
siit. amounts. More than 0.3 ppm of iron and manganese
imparts a disagreeable taste and may stain porcelain and . .
t textiles. The water is hard to very hard and contains a large ’ ‘ ' Wate.r in Quaternary alluvium
2 amount of dissolved solids. Water systems may require The al}umum is water bearing at depths commonly ?esg than 20 feet, although
> " = T s iron removal and softener units. during the rainy season the water table rises to within a few feet of the flood
x Flood plain and terrace deposits filling the valley of the Mis- plain. Driven wells, about 25 feet in depth, furnish perennial domestic sup-
2 sissippi River. Known to be as thick as 200 feet, but may plies; shallow wells near the Mississippi River are reported to be dry during
z Alluvium 0-250 be as thick as 250 feet' in a deep buried channel. Buried low river stages. Small-diameter jetted wells, about 80 feet deep, furnish suf-
c channel is at least 3 miles wide; its axis trends westward ficient water for domestic and/or stock uses. The saturated thickness of allu-
8 from near Anne Lynne to Watson Lake. vial deposits beneath the flood plain of the Mississippi River ranges from
% 1 — about 80 feet to more than 200 feet. Although the alluvium consists of silt and
@ clay in places and is not suitable for the development of shallow water sup-
> | & plies, a well can tap deeper alluvial sand or the sand of Eocene age. Water
% Light to dark gray lignitic pebbly sand. Contains an abundance . ) ) Sfrom alluvial wells contains an objectionable amount of iron and manganese
z of dark-colored grains in fine- to coarse-grained sand. Water-bearing gravelly sand is tapped by several jetted wells and is hard to very hard. Ground water of better quality occurs in the under-
1 Coarse sandy gravel in a major east-west trending buried and driven wells. Unit will yield large amount of water to lying Eocene sand at depths of 200 feet or more. This area has a large poten-
= channel. Gravel is derived from Paleozoic bedrock and from industrial and municipal demands. Best area for large tial ground-water source for demands of irrigation or of industries
D glacial outwash. Granular to small pebbles of white quartz development is in the buried channel. Water is similar in
o are common. quality to that above.
o
Test hole
Saturated thickness of alluvial gravel
/ Depth to top of Eocene rocks
80-125 Tu Cooloos . s s
o 147 Geologic unit underlying alluvium
§ i i f ifer. Wh turated, t it ter t derlyi = Depth of test hole
g Loess 0-85 Dark brown to gray clayey silt. Contains calcareous concretions. Oc&uar; ll)r:aunpklzsgiﬂl:g:.:orms vertical walls at head of valleys. No‘}nai;\:qul er. en saturated, transmits water to underlying -
2o °
o Water well
Dn, Driven or jetted well, generally 1 1/4- to 2 1/2-1nch steel casing with drive
1 3 poitnt or well screen on lower end
Aquifer (see below)
Water level in well, in feet below land surface; m,
if measured, r, if reported. Upper figure is the
R . Qal -(5/8)m (H) level measured in April of 1965; lower figure is
< G : Not an important aquifer, althgugh so:ne wer:ls a;e comp*l‘letid 50 level measured in October of 1965
2 rave ; ; ; in the Pliocene(?) gravel at Brownville in the adjacent Hick- \ . . i
8 and 0-43 Reddish-brown sandy gravel. Upper part is silty clayey sand. U"::é:;e:d':ess In Pl May crop: out shang'the biutfinthe man quadrangle. One auger hole encountered water-bearing Yield, in gallons per minute, or adequacy (see
) sand! ) gravel above clay just north of the State line. Water is very below)
T hard. — \ —| 32730" Depth of well, in feet below land surface
A \ A
¥ AQUIFER SYMBOL
\
X (0| [ S A Alluvium of Quaternary age
\
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X : YIELD OR ADEQUACY
e s \
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cl == =—— 100 Green clay and siltstone. Crops out along base of upland bluffs unless covered by Not an aquifer. Clay retards the downward movement of water. \ P) o] Well l'ep(?l'ted adequate for power pump for
ay (————— a4 siarapsd meterial \ domestic and/or stock supply
Y — — = \
= t 0 (1) Well reported adequate for hand pump or bailer
p— ™ \
— \
\ QUALITY
\
Sand 90+ Gray fine sand. Not an important aquifer. The sand may supply sufficient l\l
Occurs at depth under the upland and may underlie the water to wells for domestic use. The water is moderately J
alluvium in part of the area. Base of unit occurs about 220 hard. Iron is presentin objectionable amounts: however,the !
feet below land surface north of Miller. high iron content may result from chemical reaction of the :
Silt acidic ground water on steel casing and plumbing. ‘
and 30 Gray sandy silt, lignitic. }
sand |
I
i
I
|
; Chemical composition of dissolved solids
I Figure between circular diagram and well location refers to analysis number
| at end of text. Figure above line at center of circular diagram is carbonate
| hardness (calcium magnesium hardness as CaCOy, in parts per million, fig-
) : ) I ure below line is dissolved solids in parts per million. Hardness of water is
An important undeveloped aquifer. No wells known to tap this | classified by the U.S. Geological Survey as follows: 0-60 ppm, soft; 61-120
. . 3 unit in this area. Yields of more than 500 gpm may be | m, moderately hard; 121-180 , hard; and 181 " hard.
Saanndd 300 Fine- 1o coarse—granjed sand and gray lignitic clay. The Base of unit occurs about 540 feet below land surface north possible. Locally, the unit contains a high percentage of : %Lpssolved solidsg{in ptrrtial anal;szgnare computedfr%yzpzzz'ﬁzgznqugtan:es
clay amount of sand varies greatly. of Miller. clay and thus well yields would be lower. The water is soft “ and are only approximate values. Areas of the segments of each circle are
to moderately hard and contains little dissolved material. T ] proportional to the mineral component in the dissolved solids in the water.
| Percentages are computed from equivalents per million of the anions and
I cations. Calcium and magnesium are shown as one segment in partial anal-
} yses. All wells sampled contained less than 45 ppm of nitrate. Water con-
'l taining more than 45 ppm of nitrate may cause a type of methemoglobinemia
| in infants (“blue baby” disease), sometimes fatal, and should not be used in
/l infants’ formulas
//
/
//
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Clay 70 Gray lignitic clay and thin beds of sand. Basfeh:if”:rr\it occurs about 620 feet below land surface north Not an important aquifer. #
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36°30" +— —36°30’
An important aquifer used for municipal supply at Hickman, \
Sand Fulton-South Fulton and Tiptonville in the surrounding | I \ l \\_ KENTUCKY < < b | / I | EXPLANATION
and . area. Wells at Hickman tap the upper part of the aquifer L ! 89°32'30" (PORTAGEVILLE 1:62 500) TENNESSEE LAKE CO . 1 _ 1 TE——
minor 380 Fine- to coarse-grained sand. Includes beds of gray lignitic Base of unit occurs about 990 feet below land surface north ‘t’t a qeptrh°ff62"°tfh§e':(a"d are: ?rl‘i'mpeqtat 600hgpm, Y‘;elgs g 30 T,PTONWLLE’{’3.55,5_/:,000,\;“KE i 4 Sl Qal__________________ Alluvium of Quaternary age
i A f Miller. apping e Tu ICKness o IS unit may have yi S .
3 R R e B e more than 1,000 gpm. Wells tapping this unit in the flood Base from U.S. Geological Survey, 1951 MAP SHOWING AVAILABILITY OF GROUND WATER, LOCATION OF WELLS, AND QUALITY OF WATER Hydrology by T. W. Lambert, 1965 Tl i Sand or clay of Eocene age
clay plain may have a static water level near land surface or The Carter Coordinate System letters and numbers used
possibly may even flow. The water is soft and the concen- to designate five-minute divisions of latitude and 435° SCALE 1:24 000 8
tration of dissolved solids is low. longitude are shown along the margins; tick marks 1 % 0 1 MILE
indicate one-minute division. |E == : 1 T T — I : : |
8\s 1 5 0 1 KILOMETER
3|2 = == L= A MAP LOCATION
il B CONTOUR INTERVAL 10 FEET
KPERGRINAYE HENS DOTTED LINES REPRESENT HALF-INTERVAL CONTOURS
DECLINATION, 1967 DATUM IS MEAN SEA LEVEL B g
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Gray lignitic clay. Contains thin beds of sand. 350 177) ;
n o — 350
> 8
bl = | M x m
A minor aquifer in most of the Jackson Purchase owing to the S =i g =
Clay small percentage of sand. However, a gamma-ray log § 8 E e & 3
and 340 Base of unit occurs 1,324 feet below land surface in an oil- indicates a larger percent of sand in tf;is area C;If reportfand > 2} I E = S "E
basal rth of Miller. larger yields may be obtained. Some of the shallow aquifers D | © 8 ) .
sand B i give better yields than artesian aquifers and will be = 2 N E _______________ S Highest river stage 1937\ v ,
developed first. Water should be soft to moderately hard. o100 LA i B R LG LA TETTTTT T [ S
‘S
I
Fine- to coarse-grained sand and minor beds of gray lignitic §
170 clay. Sand varies in thickness. 5] Qal
§ Qal Sand and silt
= /Average low water
250" — U \/\—_\—_/_/(-L‘“_— L 250
o = . ) Qal
@ 3 Porters [———"—— Dark gray to black micaceous clay containing beds of fine- " ; : Not an aquifer. The thick section of clay retards the movement
] 2 Creek F==——=—1 490 grained glauconitic sand in upper part. Slightly glauconitic Marine deposit concealed beneath the sediments of Eocene of water between the overlying Eocene sand and the
] food clay F—————— in some zones. Gray to greenish-gray. Very glauconitic age at depth greater than 1,100 feet. underlying Cretaceous sediments. 200" ;
S| = e = clayey sand, sandy clay,or limestone at base. 7 Pebbly sand Qal — 200
=y —
= L
T
e P
/
g : Contains water with a high concentration of dissolved solids. 150" — N S — B S | e
8 3 Cret Three oil-test holes penetrated the Cretaceous at depth of Water is possibly hard to very hard and has an objection- ————— /
» O retaceous N 1,650 feet below the flood plain. The Cretaceous sediments f B ; -
3 g3 sediments, 300+ Dark gray lignitic clay and sand. Basal gravel on top of rest on an eroded Paleozoic rock floor. Depth to the base of aible;aniount of iron. tn seutheastem Missoadr, many public /
< [ae® & . 2 Paleozic bedrock 2 A . supply wells tap the Cretaceous sediments as a source of /
E S *é undifferentiated . Cretaceous at Miller is 1,960 feet; at Bondurant, 1,985 feet; water supply. Additional supplies of highly mineralized / ;
x S and at Hamby Pond, 1,907 feet. water may be obtained from underlying Paleozic bedrock. _“\\ Qal Sandy gravel Qal / u
\ /
100" — _ / — 100’
Tage undetermined. Estimates of age range from e T T T T ——— e — /
Pliocene or older to Pleistocene
2May contain beds of Clayton age at the top
T
EXPLANATION v Lo
o e ==== v g = 50 '
°%eo ; {R m f— v v ~ o~ L = VERTICAL EXAGGERATION X 40
Gravel Sand Loess Clay Mica Glauconite Carbonaceous Limestone
i material GENERALIZED GEOLOGIC SECTION FROM THE TENNESSEE STATE LINE ALONG STATE HIGHWAY 313 AND THROUGH MADRID BAR
AVAILABILITY OF GROUND WATER IN water -bearing Pliocene(?) gravel above Eocene Very little water is withdrawn from the allu- Wells tapping the deeper sand in the Eocene the main zone of saturation is considered to be The quality of the water from the Eocene is gen-ion concentration, expressed as pH, of the Selected References
PARTS OF THE NEW MADRID SE clay. Several wells in the upland in the adjacent vium in this area., Probably: more than three- underlying the flood plain may have a sufficient good for most uses although some objectionable excellent for many uses., The concentration of water analyses shown by circular diagrams on
" A " . . : L . . p i i . Grohskopf, J. G., 1955, Subsurface geology of
HUBBARD LAKE, AND BONDURANT Hickman quadrangle tap Pliocene(?) gravel and fourths of the wells are equipped with pitcher head to flow at the land surface. constituents are present, The concentration of dissolved solids is less than 150 ppm and the maps. A pH of 7.0 indicates neutrality of a s :
» s . ] " " . " : ” ; e . . . the Mississippi Embayment of southeast Mis-
QUADRANGLES, JACKSON PURCHASE furnish sufficient water for domestic use. pumps. The most productive wells yield about 5 The shallowest water-bearing unit that will dissolved solids ranges between 250 to 550 ppm decreases with depth, Water from the munici- solution, Values higher than 7.0 denote increas- ¢ . :
" o . . ; s . ki A . y . o vz g souri: Missouri Geol. Survey and Water Re-
REGION, KENTUCKY-TENNESSEE The depth to the main zone of saturation in the gallons per minute, but large yields for indus- yield a dependable supply of ground water is (parts per million) and the water ishardto very pal wells at Hickman, about 4 miles east of this ing alkalinity, values lower than 7.0 indicate sources, 2d ser., v. 37, 133 p
Quaternary alluvium ranges from a few feet trial demands can be obtained from wells shown on the water -availability map. For exam- hard. Iron and manganese are present in objec- area, contains about 70 ppm of dissolved solids. increasing acidity. Corrosiveness of water gen- ’ oty :
An abundance of ground water for domestic, below land surface near the valley wall in the designed and constructed to pump a greater ple, the color pattern for area 1 atMiller in the tionable amounts and may impart a disagreeable The water is slightly acidic and is somewhat erally increases as pH decreases. Krinitzsky, E. L., and Wire, J. C., 1964, Ground
irrigation, and industrial supplies is available southeastern corner of Bondurant quadrangle to quantity of water, southwestern corner of the Bondurant quadrangle taste to the water, More than 0,3 ppm of iron and corrosive, Water from shallow drilled wells may —— ir; a.llu;/’ium of th é 1<.)w ei‘ Mi s’si ssippi
in the southwestern part of Fulton County, Ken- more than 25 feet below land surface near the Because an abundant quantity of ground water indicates that the shallowest source of a depend- manganese may cause staining of porcelain and contain objectionable amounts of iron which is ﬁgiﬁ{:‘f 1/12|3|4|5|6|7|8|9]|10 valley (upper and central areas): U.S. Corps of
tucky. This valuable resource has not been ex- Mississippi River. The maximum thickness of is available from the alluvium, the sands of the able supply is the main zone of saturationin the textiles, The high iron content of the water from probably the result of a chemical reaction of B8 | ie | | ot laslosr| 12 o4zl an | 58 Army Engrs., T ech. R ept No. 3-658. v. 2
ploited and will furnish sufficient amounts of the alluvium may be 250 feet, The saturated Eocene formations in the bottomlands have not alluvium, the upper surface of which occurs a the alluvium may limit the use of the water unless acidic ground water on steel well casing and M°°ngt:"t i = e St B v ’ ) ) ot
. : i i i r 8 ; . " : anganese
water for future industrial developments and thickness ranges from about 80 to more than been tapped for water supply. Only one well in few feet below land surface. Well data indicate it is treated for removal., Owing to the shallow- pump equipment, Large concentrations of iron content | —| —| —| — [029] —| 68 |013] — | — " 1 _—
public demands. 200 feet. Most driven wells tap an upper sand, the area is known to tap an upper Eocene sand the depth of wells and the depth to water in the ness of the water table, shallow wells are sus- are rarely present in water from shallow wells pH 71l72l71l71171]167]69 6472|738 MacCary, .L- M., ?n Lafjn ert, T. W., 1962,
The most important aquifers (geologic forma- while jetted wells tap the underlying pebbly sand. and this well is in the upland inthe southeastern alluvium; chemical analyses indicate the chem- ceptible to pollution, which is suggested by ni- that have plastic casing and plastic plumbing. Reconnall(1ssance ohgroun * R resoErces of
tions that yield water) are the alluvial deposits Normally throughout the year, the ground water corner of the Bondurant quadrangle, Three ical composition of the water, The explanation trate concentrations that are appreciably higher Water from deep wells may also contain objec- ﬁﬁiﬁf 11112113 14 the IJaC son P urg alse reglon,l Kentuc 13;)- u.S.
and the sands of the Eocene formations. Less flows from the valley wall toward the river. At important Eocene aquifers are available for indicates other aquifers that may be tapped and than the average for the Jackson Purchase tionable amounts of iron, The temperature of the oo | o loaol 141 56 Geol. Survey Hydrol. Inv. Atlas HA-13, 9 p.
important aquifers are the deeper Cretaceous high river stage the flow of ground water near development by industry. Inan oil-test hole north geologic cross sections show the occurrence of region. The temperature of the water ranges water ranges from 58° to 64°F, Mwntent i :
’ : P ; ; : y : : : g . anganese . :
sediments and the Paleozoic limestones and the river is reversed and wells near the levee of Miller, these aquifers are at depths of 200- the various geologic units beneath the surface. from 58° to 62°F throughout the year and makes The following table shows theironand manga- coffent — 27— |04 Milhous, H, C., 1959, Well logs in Tennessee:
dolomites. An auger hole inthe upland also found may flow, 540 feet, 610-990 feet, and 1,200-1,320 feet. The quality of the water from the alluvium in it useful as a coolant. nese content, in partsper million, and the hydro- pH |68|74|70] 66 Tennessee Div. Geol., Bull. 62, 606 p.
New Madrid SE and western Hubbard Lake quadrangles
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