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Sulfate

The concentration of dissolved sulfate in water from the
lower Wilcox aquifer, based on the median values of all samples
in each 100-square-mile area, ranges from 0.1 mg/L in outcrop
areas in western Tennessee and eastern Mississippi to 480 mg/L
near the outcrop in southwestern Arkansas (table 1). The
concentration in the outcrop area ranges from about 1 mg/L in
Tennessee and Mississippi to more than 100 mg/L in
southwestern Arkansas (fig. 13). Across the northern part of the
aquifer area the concentration ranges from about 1 to 50 mg/L
with the larger values occurring west of the Mississippi River.
Across the southern part of the aquifer area that is east of the
Mississippi River the concentration ranges from 1 to 10 mg/L
and there is no discernible areal trend. Across the southern part
that is west of the Mississippi River the concentration ranges
from about 1 to 100 mg/L with the larger values occurring in
localized areas.

Chleride

The concentration of dissolved chloride in water from the
lower Wilcox aquifer, based on the median values of all samples
in each 100-square-mile area, ranges from 0.9 mg/L near the
outcrop in northwestern Tennessee to 63,000 mg/L downdip in
southern Mississippi (table 1). The concentration in the outcrop
ranges from about § to 100 mg/L with large and small values
occurring throughout the outcrop area (fig. 14). Across the
northern part of the aquifer area the concentration ranges from
about § mg/L to 100 mg/L with the larger values near the
outcrop and the smaller values in the central part of the area.
Across the southern part east of the Mississippi River the
concentration ranges from about § mg/L near the outcrop to
more than 60,000 mg/L in southern Mississippi. Across the
southern part west of the Mississippi River the concentration
ranges from about 10 to more than 300 mg/L with no indicated
areal trend.

Silica

The concentration of dissolved silica in water from the lower
Wilcox aquifer, based on the median values of all samples in each
100-square-mile area, ranges from 1.6 mg/L in north-central
Mississippi to 117 mg/L in southern Mississippi (table 1). The
concentration in the outcrop area ranges from about 10 to 30
mg/L with large and small values occurring across the outcrop
area (fig. 15). The concentration across the rest of the aquifer
area ranges from about 10 mg/L to more than 30 mg/L and there
appears to be no areal trend.

IONIC RATIOS

Selected ionic ratios were mapped to show any trends from
updip to the downdip limit of the data. A characteristic of ionic
ratios is that they are not affected by dillution, assuming that all
constituents are diluted to the same degree. Consequently,
upward leakage of brine into a freshwater aquifer would not
mask the signature of the brine. For example, if the brine were
seawater trapped in deep sediments, the ionic ratio would remain
that of seawater. Whereas if the ionic ratio is different from
seawater and the relative concentrations of sodium and chloride
are larger than for seawater, the brine could be the product of
dissolution of evaporites composing salt domes.

Mapped ionic ratios can be used to show trends that may
indicate processes or mechanisms that have major control on the
water chemistry from updip to downdip limit of the data. For
eample, an ionic ratio of magnesium plus calcium to bicarbonate
that is equal to 1 in outcrop areas indicates the dissolution of
dolomite or calcite, whereas downdip of the outcrop the same
jonic ratio greater than 1 indicates an additional source of
calcium or magnesium ions such as would result from the
dissolution of gypsum. If the downdip area is in a salt dome
basin, dissolution of evaporites could provide the additional
calcium and magnesium ions. However, if this same ratio were
less than 1, it would indicate an increase in bicarbonate ions due
to a process such as the alteration of silicates. The ionic ratio
maps were constructed by calculating the indicated ratio for each
sample within each 100-square-mile area. The median value of
all ratios for each 100-square-mile area was then plotted and used
as the basis for drawing the lines of equal median ionic ratio.

fum to Calclum

The areal distribution of the milliequivalent ratio of
magnesium to calcium (Mg:Ca) in water from the lower Wilcox
aquifer, based on the median Mg:Ca ratio in each 100-square-
mile area, shows that the ratio ranges from 0.05 in central
Mississippi to § in northwestern Tennessee (table 1). The ratio
in the outcrop area ranges from 0.25 to 2 with large and small
values occurring across the outcrop area (fig. 16). The Mg:Ca
ratio ranges from 025 to 4 in the rest of the aquifer area and no
areal trend in the ratio is evident from the map. However, for
most of the mapped area the ratio ranges from 025 to 0.50.
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Figure 13.--Concentration of dissolved sulfate based
on median value per 100-square-mile area.

)

I l\
jire |South Padre |

=

i 1and | siand Easl

g2 | ST ARR

‘ o@\hp Gdnue\/
X I(y/ /

Ly sindiEns] L_-\
]

'1 Figure 14.--Concentration of dissolved chloride based
on median value per 100-square-mile area.

il

H
re | I \
Soulh Padre |_

tand |

0] Island East

EXPLANATION

NUMBER OF SAMPLING SITES
n 1
24
5-8
7z 9-15
16-25
m  26-35 5
W 36-99 G

100
interval in milligrams per liter
Interval
80 number  interval
1 0-10

@
E B
7]
(&)
=
=
% 50
&
T8
(=]
[
L
m 25
=
>
=

0

1 2 3 4 5
INTERVAL NUMBER

Boundary of study area

c(‘:ﬁ/\‘ i%

n%i:

CONTINENTAL

-

l-:-oe

s

v

|
ispile
©

1 (1)0 20‘0 MILES

oTo

T 1
100 200 KILOMETERS iz ' Ty

wi
>

B

\ L
X

©.
Lot
©Sutphur /; N
Springs 't

I Omlhusﬁ
Jes !

KE
L4
o arshall ‘\

~3

b St e
‘;_"‘»LZ
o

o 3
-

32

Fl:réleid

-~

e, V"’. .
- .Alexln “"\’k} . 2

D& Ste i

€=

{ QIANA

('\/ VRER ‘ | d.;g'lﬁin clsvil

V F 3 [ : 0% N ¥ rel
Mi\:\\\\ ey ,ﬂ%\ ¥ > '1 /L"B ‘: ?’.\o £
andergin ONGE

e

b B

vl

©
sHoNg

g [ A
0,30 %, AL ] {

i CBE - ]
% SIPPL 5 wm‘,\_ 2 :
ey

* 4 Mobile Point
88°

8§ X ,30°
1 -1 _Chandeleur
Al AL

[

EL

Boundary of study area

"¢ J ‘, ;., g
_____ BB H ) B g 2 7‘?‘

|or

2 D
Hampfon
o BRADLEV(

|\ B

Hamburg
£! Dorado e\

“Sulphur

<
Springs 1

RA|

/\ £
Fairfield
©

\\ \F REESTO|

- rookhaver
-‘I [ y

e
LINEOL [\l

gnolia fryighio

'(Rodenrso\n

|
ey
rankiin ©
WAS!

T

_(_,_‘Y

n’]zcﬁfh@
=P g 8
Y s

ALTHALL

Covibgton "\
PTON

b

erv

BY | FAYEP

LA
b

ED

itonl

¥
Phitadelphia |

- {
NESHOBA!

S )
N R i
ossY NETT N Decatur
ROSS\R BAR! s
SFRVOIR © €
=S co
: ©

NEWTO

|
randonj-—!
KIN r

wi| ©

N

:‘l;"ﬁfii_\ L:)‘Eg)r:ndslaur East Ve ‘il '
Number of sampling sites per interval : : || N - patfens
e, I Main Pass South I__‘s-|__ i .—L-‘l-
i mad Esa! ___-"1 - |Main Pass Soulh.L Ty
] | \ L | _,r'“r/ = !and East ==
| ] Ly | — —= -
Ratveston! ! L5 . I
: RO g
|| : “\ "—-.;aasn:sron‘ ||
3 II ; \\ L‘L ; | Pelto
-{!’ ”;[L ‘ : i \\W"s' ‘.‘L‘ || || = : ||\lglt.:lslla Soulhl‘ \"’) o = PN acsodn ¢ ndtime \\  ogranNO ~ N mesgdn [ Y Meesesn \ B b b A b b LR arahe T
e o= 1 Cameron 4 feasi \ 1 1 _‘L—‘L — ' jouth Pass i ity 1 ‘] I - West Ji'
L"‘_“’_h_'s'_arf___ _ _Essl. Eucena Island Sf'ﬂ.h_zl,m_bf_'_'ﬂ ! : % Cameron Vermiion Is 1 e B Soulh
| " _I: \ |: ‘I E. .1|I_ | J', \L/ltd/eré,/y F._iq_h_,s,_g,f___ ar —4{_ _____ ']:— —I,. ene tstand | snip Snqat —isglin_rllbﬂigi
_______ | |Ga|vss|on | | [} \ i | \ IS<.>ulh ) = Grand isle | ME MuL - y \ 1 | == r-—-—— == |'
8 \Z Iro, ] IR T 1 | \ | ! Ship iy Sgu_‘t:r)_- goomy . e e B B e TSI T e Galvesto! ' | | | ! Seuth and isle
i 'lr'e‘r_‘—s—:\l‘%xftz : |' L :| Es:;:sh :E:Js?::: South " SHgal Su':__‘l-———'rrr !—____ _____ _il : ‘ E t l' Ship 'II "mbalmﬁg‘u":hflr South
L \ N ol P 0 A 1 ——— 1 i loogn inne ANeSt | Comeron, Vornmon | oo | Dieey Cotieenl 7 o e : = | East | o e o | Stomspun § T
i High 1sland Soutl | Easl South ¥ go g I e——2 = r _Seuth, _ I e e e T ) k- S U AT ~ A I T W s A~ et e e stinhl o -, 21 1 I 4 I T Waest Cameron | Vermiion | snd - r—«_ou e o s
§ % // ~~~~~ Matagorda lstand ;‘3 o l al;o; oulh -L;:’.g~_ i EE”ensp"_ \ b el - — g EXPLANATION ! i ; lH!gh Isiand \Cameson | —Sousn— b . st f‘d"‘ T O e
] D R N - S ks MLy T\NENTAL SHEL J |Ga|vs§lg—|>f-o_ul:l____:.f°j: TBlard Souty e South B e o el 7
- s /] OUTCROP OR SUBCROP AREA--Boundary dashed TR kot ® W EDGE 7
WA ANl & | o s o i B el g OUTCROP OR SUBCROP AREA--Boundary dashed
, T?”"*"’Wﬂ:\;mﬁ%—% | F OF M E XI C s ; 4 o) at subcrop or where inferred
i GUL _20— LINE OF EQUAL DISSOLVED SILICA busten tana | F OF MEXI C
1 - CONCENTRATION--Interval, in milligrams per e E b GUL =l L'”ﬁfg&%‘ﬁb '\Tﬂg-léfl?élllt\j/aLENT RATIO OF
| r liter, is variable ¥ el / --Interval is variable
| L il
b A A U N gt | o o A sy gl Wil . = e
''''''' ST . IR WS gy
!.\ Figure 15.--Concentration of dissolved silica based B i s _“1?\ Figure 16.--Ratio of i i
| | on median value per 100-square-mile area. L/ ! 1 8 dian atio of magnesium to calcium based on
 soup | A\ ! : median of ionic ratios per 100-square-mile area.
Base from U.S. Geological Survey M e | I_'\
1:2,500,000 §26°" ajend Enst Base fmm U.S. Geological Sunley d|'a.nd {South Padre L
1:2,500'000 o Island East
SCALE 1:3 500 000
50 (2] 50 100 150 200 250 MILES
50 o] 50 100 150 200 250 KILOMETERS

PROPERTIES AND CHEMICAL CONSTITUENTS IN GROUND WATER FROM THE LOWER WILCOX AQUIFER,
MISSISSIPPI EMBAYMENT AQUIFER SYSTEM, SOUTH-CENTRAL UNITED STATES

by

ROBERT A. PETTIJOHN, JOHN F. BUSBY, AND JEFFERY D. BECKMAN

1993




