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Magnesium

The concentration of dissolved magnesium in water from the
middle Wilcox aquifer, based on median values of all samples in
each 100-square-mile area, ranges from 0.1 mg/L in central
Mississippi to 1,490 mg/L in a downdip area in southeastern
Texas (table 1). The concentration generally decreases from the
outcrop to middip and increases from middip to the downdip
limit of the data except in southern Arkansas and northern
Louisiana where it increases from outcrop to middip (fig. 9). The
concentration pattern of magnesium is similar to that of calcium.

The concentration of dissolved magnesium generally is less
than 5 mg/L in the outcrop area extending from the Mississippi
River eastward to southwestern Alabama. The concentration
generally ranges from 5 to about 10 mg/L in the outcrop area
extending from the Mississippi River southwestward to the Rio
Grande.

From outcrop to middip the concentration of dissolved
magnesium is about 5 mg/L in the area extending from the
Mississippi River eastward to southwestern Alabama and from 5
to 1,000 mg/L in the area extending from the Mississippi River
westward to the Sabine uplift. From outcrop to middip the
concentration generally ranges from 5 to 10 mg/L in the area
extending from the Sabine uplift southwestward to the Rio
Grande.

From middip to the downdip limit of the data the
concentration of dissolved magnesium generally ranges from 10
to about 500 mg/L in the area extending from the Sabine arch
eastward to southwestern Alabama and from 5 to about 1,000
mg/L in the area extending from the Sabine arch southwestward
to the San Marcos arch. From middip to the downdip limit of the
data the concentration ranges from 5 to about 100 mg/L in the
area between the San Marcos arch and the Rio Grande.

Sodium

The concentration of dissolved sodium in water from the
middle Wilcox aquifer, based on median values of all samples in
each 100-square-mile area, ranges from 0.8 mg/L in western
Tennessee to 76,000 mg/L in a downdip area in southeastern
Mississippi (table 1). The concentration generally increases from
the outcrop to the downdip limit of the data (fig. 10).

The concentration of dissolved sodium is about 10 mg/L in
the outcrop area extending from the Mississippi River eastward
to southwestern Alabama and ranges from about 10 to 100 mg/L
in the outcrop area extending from the Mississippi River
southwestward to the San Marcos arch. The concentration
ranges from 100 to about 1,000 mg/L in the outcrop area between
the San Marcos arch and the Rio Grande.

From outcrop to middip the concentration of dissolved
sodium ranges from 10 to 1,000 mg/L in the area extending from
the Sabine uplift eastward to southwestern Alabama except in
southern Arkansas where it exeeds 10,000 mg/L. From outcrop
to middip the concentration ranges from 100 to 10,000 mg/L in
the area extending from the Sabine uplift southwestward to the
San Marcos arch and from 100 to 1,000 mg/L in the area between
the San Marcos arch and the Rio Grande.

From middip to the downdip limit of the data the
concentration of dissolved sodium generally ranges from 1,000 to
about 50,000 mg/L in the area extending from the Mississippi
River eastward to southwestern Alabama and from 1,000 to about
10,000 mg/L in the area extending from the Mississippi River
westward to the Sabine arch. From middip to the downdip limit
of the aquifer the concentration ranges from 1,000 to 50,000
mg/L in the area extending from the Sabine arch southwestward
to the San Marcos arch and from 1,000 to 10,000 mg/L between
the San Marcos arch and the Rio Grande. Part of the areas
showing large increases in concentration of dissolved sodium are
coincident with the deeper part of the aquifer and with the
location of salt domes (fig. 4).

Potassium

The concentration of dissolved potassium in water from the
middle Wilcox aquifer, based on median values of all samples in
each 100-square-mile area, ranges from 0.1 mg/L in western
Kentucky, western Tennessee and northern Mississippi to 10,200
mg/L in a downdip area in southeastern Texas (table 1). The
concentration generally increases from the outcrop to the
downdip limit of the data (fig. 11).

The concentration of dissolved potassium in the outcrop area
is generally less than 5 mg/L in the area extending from the
Texas-Arkansas border eastward to southwestern Alabama
except in north-central Mississippi where it is about 10 mg/L.
The concentration ranges from about 5 to 10 mg/L in the outcrop
area extending from the Texas-Arkansas border southwestward
to the Rio Grande.

From outcrop to middip the concentration of dissolved
potassium ranges from 5 to 10 mg/L in nearly all the aquifer
area. An exception is an area in southern Arkansas where the
concentration is more than 300 mg/L.

From middip to the downdip limit of the data the
concentration of dissolved potassium ranges from 10 to 300 mg/L
in the area extending from the Sabine arch eastward to
southwestern Alabama. From middip to the downdip limit of the
data the concentration ranges from: 100 to 1,000 mg/L in the area
extending from the Sabine arch southwestward to the San Marcos
arch and from 1 mg/L to more than 10 mg/L but less than 100
mg/L in the area between the San Marcos arch and the Rio
Grande.

Bicarbonate

The concentration of dissolved bicarbonate in water from the
middle Wilcox aquifer, based on median values of all samples in
each 100-square-mile area, ranges from 3 mg/L in the outcrop in
central Arkansas to 2,960 mg/L in a downdip area in southern
Texas (table 1). The randomly distributed localized areas of
large and small concentrations across the aquifer tends to
obscure areal trends (fig. 12). However there appears to be an
increase in concentration in a downdip direction in the area
extending from the Sabine uplift eastward to southwestern
Alabama. Also there appears to be an increase in concentration
from outcrop to middip and a decrease from middip to the
downdip limit of the data in the area extending from the Sabine
uplift southwestward to the Rio Grande.

The concentration of dissolved bicarbonate ranges from less
than 10 mg/L to more than 200 mg/L but less than 500 mg/L in
the outcrop area extending from the Texas-Arkansas border
eastward to southwestern Alabama and from 100 to 500 mg/L in
the outcrop area extending from the Texas-Arkansas border
southwestward to the San Marcos arch. The concentration
ranges from 100 mg/L to more than 200 mg/L but less than 500
mg/L in the outcrop area between the San Marcos arch and the
Rio Grande.

From the outcrop to middip the concentration of dissolved
bicarbonate ranges from 10 to 500 mg/L in the area extending
from the Sabine uplift eastward to southwestern Alabama and
from 100 to 1,000 mg/L in the area extending from the Sabine
uplift southwestward to the Rio Grande. From middip to the
downdip limit of the data the concentration of dissolved
bicarbonate ranges from 100 to 1,000 mg/L.
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Figure 9.--Concentration of dissolved magnesium based

on median value per 100-square-mile area.
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LINE OF EQUAL DISSOLVED MAGNESIUM
CONCENTRATION--Interval, in milligrams per
liter, is variable
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Figure 10.--Concentration of dissolved sodium based
100-square-mile area.

on

|
Pa‘Ere ISoum Padve{ \
Island | |

2 an Aupd

=

2
TR,
o Lufki

EDGE

median value per

o
100

iy

i
i
gﬂ‘i‘.ﬂ

IR

EXPLANATION
NUMBER OF SAMPLING SITES
| 1
7] 2-4
5-8
9-15
16 - 25
% Yo
. -
4‘»!“',"’"" L KT .u ap i
VRt
GRS D iy
Ay by, <l
,‘"‘“!N» GRS~ X !
o \4‘;&( NOCI "!ii!! N\
o (Bl 00,
‘4[»1‘; A
DR,
(")-ﬂlﬁ‘ SNP
W

k]
o O
DL
D! ».gif’, N

b
(%

A0

CONTINENTAL

100
1

oT ©

100° 7 Z T /A"‘L’ﬂ.’f
¥ — i - 71 i a L <

/l !

1D

/| oPedrsi R
(r | \
I

1,200
1155 Interval in milligrams per liter
Interval
(/)] number Interval
= > sii0
@ 0 i olao |
(0] 5 301:11,000
=
-
o
3 ooof 1
(7]
LL
o
i
m 300 27
=
=
4
55
0 4
1 2 3 5
INTERVAL NUMBER

Number of sampling sites per interval

oJourdantdly
{

98°,
4

7

T‘vrﬂ; g NN /

T
100

/0
'l,
Z

~2Beetille

Al \ T
\ 1.7
u’:}?f, il
SR

o)f)é‘\;‘

AN PATRICIO

L

2

T
200 KILOMETERS

BT A

«

ey
N Oy

20|0 MILES

|

Ripley

ig

\_Covingto!
TieToN |

-

7V Marion
" _JgkyrrEnDE
| R &

f |
DRUF rlr —-—-
I| st FRANCIS

Boundary of study area

/ | -2 \
DATOUACHTAL caLHOYN

\ Gamden
|

b
£/ WEST
JophroL
/G Pre

REHGDS

-
| 58
?‘mm&z

N )

"CcoPLAK
Haziequrst
ey 2

S =>F

|
ookhaven
i Jor

f 1 \
|“‘AM|’T‘E hPiKE
iNgon( K" e
g AR L{lnvr\x
hodville

-y
1 West |
Ly Cameron)

\ 4 | i ==l

|
|
|
|
|
| 1 |
| 1\
|
|
|

et Extension
ion

Brownsxille | | "N
o IMAD!
{«\ww)c(g?ol “

J—\A‘/ LT‘_iAté'y
H \

i I
———— o
1 H
West Delta |South Pass|
=S o
| -l

" —_‘ ébn{on \
h &N 4
= LIS %

o

- —tresdent~

i
i N il
oyt - =
CILL e ),
63 AL ABA M AL Interval in milligrams per liter
~Grove Nill Interval
nun11ber Intoer1vgl
ol Tyan 2 11-100 1,518
\‘ L Ay 1500 3 101-200 1
4 201-500
5 501-1,000
6 1,001-3,000

III{E?‘E)N

« :

i
4%55

s
\ Pl | \ L % I ‘ i 14 west i
4 / | West Lo |South | | i i ]:;JS:——LDEHH South|
_J )WV o | ; Cameron | least | Mar#h | | \ i ==t =]
FJ =88 (T | (A
% ‘ Hish 3 West_ ——Ucamsron | Vermiion r':'.d\'_‘.“,w‘ “ ! l 1(- T,
| o 3 vl I High Island [[slang R = [ [ ; Sl [ e Is [t
atod) //96 | | High Isiand S ] = ‘ bl | Eugene Isiand | ship Shdal |south Timbatier j 3
= e PP o o s i o e et e S e e [
| et | K l | ol SR i B
,‘ |Galvesto‘ | | \ [ | | ‘ : | South | - ayand iste
7__:1,, \ | | | | Timbalier South_}J
| ‘ r o ‘41 | \ i e il 1 i\ | | reAr South
| | ‘ | . | |South | Eugene Shosl Skt ) e
|Brazos | I | |[Eas | [ hesaah | ibfand gouth Lb SoabSputl e ~
4 e T i | [ West ‘ Cameron | Vermilion | isthnd s i X il /
= Lt ek (SR S - 'nghgl‘s'sissm \Cameron South——South i Zjum‘ r;‘/ZL_J 1 -~
S u as 3 fosob ) PR — u T
Matagorda lsland | 1 | Galvestop South s P South ﬁ,l,F L 28

Must

I

ang

|
| I‘j/

Island Eas!,_j_/

-

T = |

- i
— - —

] R (e

GULF OF MEXICO

‘}/Chandeleur ®
) °

A — L
|

Main Pass
Rast

/| OUTCROP OR SUBCROP AREA--Boundary dashed
at subcrop or where inferred

I‘klOBRyE;
Qs
] o

NUMBER OF SAMPLING SITES

1,000

5001

EXPLANATION

NUMBER OF SAMPLING SITES

| 1
7 2-4
Z| 5-8
Z) 9-15
/ 16 -25
R i
. PR
80

NS IR
"ﬂ»'{

G by

> ]
b

Y
ol
Wl

g e

Dy

q
U
g

A
(MK [;'LU!‘ A
(?“ 4

»,;. PO

g
!

CONTINENTAL

10.0 20]0 MILES

O-’—O

i .
I:w(thandaleur East
a

|
\IMain Pass South ‘_—L,
| @
J

EXPLANATION

Number

1 2 3 4 5 6
INTERVAL NUMBER

100° ;’,:,.iil'
2 R i,_-

R

e

L]
_____J i 3
“Hebbranville §—

OF I, illg )
ares{u\

Alide !

{ I—J’J\

1 T
100 200 KILOMETERS

Matagorda Is

‘
Pl

0 ille

4 Brownsylle | ‘\vas /

yooD] \ /
|

[} 4 g | 3
— i By
§ ,\.GHE/W‘;?@;:W \
5| oo Lakf@tw VV"A 1SSIPP| 27
F % A
’ /

| O
Sy
ater Valley

=
JATHDS

S
Raymond

N
{mITH N
| Raleigh |/
(8

7\;’/{ i o

i |
—q Prossnen

13 d

o Montige

N [LAwwE
|

¢

)
£
9T ok
Ba

By SBl

15
) ch st e R 141 Yy _chandeleur .
SN FEal ot
A\ T[ RLES % S Y Lr_‘b',o(ﬂw;ndeleur East
%4\ ¥ 2k TR e
VoA D =21
L

_AA b
= .

/] OUTCROP OR SUBCROP AREA--Boundary dashed
at subcrop or where inferred
—10— LINE OF EQUAL DISSOLVED SODIUM
CONCENTRATION--Interval, in milligrams per
liter, is variable

Boundary of study area

LAC

flagnolia “
B s
U!\(‘VBIA‘ Iy

&JEFT&F?N

c

b udnohes 7

S

| RO
t [ T aesy L] i r West Delta [South Pass_)/
| il S0 i DR i S POV [ et b
| | | [l ‘ | i 4 fwest £
| | |Soulr | 1\ | | Delta Soum} \J‘
‘ | \ cameron 1 o | | Margh | ] | i “'——-‘ T Ssgutn pass
;Htgh \_ Mest_ —*L‘L(J_ar‘neiro_n_i Vermliion: | '_S‘_'““‘rld_ | { ‘ 1\ == /;°“'"
[ High Istand _ JJ s | s : | Leugene tstand | Ship Shojal Isouth Timbatier A3
| E \ ‘ [ B i e P e e )
I I | { | ‘ | South b
I ‘| \ | | i | i | e = LA
_________ 4 | \ \ i i \ | b | ' imbalier South_J.J A‘oum
I |south |E ISR gl o= R
l H East | st | teiard goitn, | BEOALERNE L __.f
Fr—————— | | | West Cameron | Vermilion | |s\4md | iy = Ak /
e High Island _ B e GRS PRSlLE R — -
: | =i r[ ’ﬁﬁgh Jstand South | East South \‘ngf,r:m fiuﬂliumr-ﬂl S_?“_‘hl,_fl /2’/
T e o i e P e S EXPLANATION
Gal e — i —GF CONTINE SHELF
| J,_,'J/ EDGE V
w 2P ////] OUTCROP OR SUBCROP AREA--Boundary dashed

Figure 12.--Concentration of dissolved bicarbonate based
on median value per 100-square-mile area.

GULF

----- 4 —10—  LINE OF EQUAL DISSOLVED POTASSIUM - R
,Il' / CONCENTRATION--Interval, in milligrams per ! A /
- liter, is variable T R
: L"I North i |r
S/T:,A/R R / e = L lieg o= 3 i aiiiand Bps) I_\ vl Palsdlr:n‘ iNorvh Padre L‘;
L e ‘L,u,qﬁ _Roymancite § ! L\ i X ! el e R BRI ﬁ_ab_i_ JignoiEasi oy
efpee /i ops00 vt 1 | [ Figure 11.--Concentration of dissolved potassium based I o "\
/| Edinbyigdo ™ = | e L3 / ‘ I F
L P | ‘\\ on median value per 100-square-mile area. e o \
P | r | | ol
1 a} )raend |South Padre L Sz:‘hre | I
113?23,65 6:8),:51061.5. Geological Survey 6oL 1 lsland East ] ?azse5 éxboglotl)J.S. Geological Survey zeo'g'alis?_:;:ng a:ar:ql“ \
SCALE 1:3 500 000
50 (] 50 100 150 200 250 MILES
50 [o] 50 100 150 200 250 KILOMETERS

OF MEXICO

:
sk
US

© |t

i H

WEAKLEY ! /
ﬁ;;m\—'f‘
<

P
\ Covington

TIPTON

3

7/
e

_
rov
) Iq

st § ./

€

cQPLAH
Razleturst 3
1 e

i)
¥

L/L{Chandeleuv o
! L «?
s L] b = |
A M -x‘(_)‘mandelem East
-

i

——L

L.

| Ly
| 1n—qx_
‘Mam Pass South  \y

and East e

P

uth Pass East

i :

at subcrop or where inferred
—100— LINE OF EQUAL DISSOLVED BICARBONATE
CONCENTRATION--Interval, in milligrams per liter,
is variable

PROPERTIES AND CHEMICAL CONSTITUENTS IN GROUND WATER FROM THE MIDDLE WILCOX AQUIFER,
GULF COAST REGIONAL AQUIFER SYSTEMS, SOUTH-CENTRAL UNITED STATES

by

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

1993




