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Enclosed herewith you will find a mimeographed copy of a report 
on the Artesian Water Resources of Mississippi. This summary was pre­
pared by the Mississippi State Planning Commission in cooperation 
with the National Resourcas Committee and is to be part of the First 
Biennial Report of the Planning Commission, which will be submitted 
to the Mississippi Legislature in 19~8. The aim of the completed 
report 1s to make a brief inventory of the resources of Mississippi, 
and, on the basis of these resources, to formulate a Muster Plan 
for the future development of th6 State. 

The report on Artesian Wuter Resources is largely based on 
Water Supply Paper 576 , United States Geological Survey , "The Ground­
Water Resources of Mississippi, 11 which is no longer available fo,r 
general distribution. The report is considerably more detailed than 
is genera~ly necessary in publicati on of this type, but was purposely 
mude so, in the hope that it can be used by industrialists seeking a 
location in which an adequate and dependable water supply may be 
obtained. This section of the report, therefore, should be considered 
as somewhat more than a summary, since it was designed to fill a 
definite need and to meet a specific demand. Your comments and 
criticisms on this section of the report will be appreciated. 

Very truly yours, 

?I ?n. T(h tvr 
V. M. Foste1·, Geologist, 
Mississippi State Plnnning Commission 
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ARTESIAN WATER R~SOUBCES 

For the consideration of artesie.n w.ater resources, Missir:;sippi 

may be divided into four general regions, within each of which the 

conditions of water production are more or less uniform. In north-

east Mississippi, including the Fall Line Hills, Black Prairie, 

Pontotoc Ridge and Flatwoods (See ~hysiographic Map), the major 
-)(-

aquifers are found in the Tuscaloosa, Eutaw and Ripley formations, 

*Aquifer: A porous, water-bearing and water-yielding bed of rock. 

all of which are Cretaceous in cge. In north-central Mississippi, 

including the North Central Hills, the Jackson Prairie Region and 

the north-half of the Loess Bluffs Region, the major aquifers are 

in the Ripley Formation of the Cretaceous and the Holly Springs, 

Grenada and Lisbon formations of the Eocene. In the Mississippi 

~ Alluvial Plain the Grenada, Holly Springs and Lisbon formations all 

contain good aquifers, the two last named being by far the most 

important. In some parts of this district the Ripley formation is a 

possible undeveloped resource for production from doep wells. The 

River Aliuvium, which is the surface formation thruout the Alluvial 

Plain, also contains abundant water. South Mississippi, which includes 

the Pine Hills Region, the Co~stal Terraces and tha southern part 

of the Loess Bluffs, derives an abundant water supply from the Cata-

houla, Hattiesburg and Pascagoula formations of Miocene age and the 

Citronelle formation of the Pliocene. In the southeastern counties of 

this area the water supply is especially ample, and copiously flowing 

wells are common. 

Since the production of artesian wa ter is closely connected with 
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the g eo logtc structur e of t he Sta t e an d wi th t he cha ract e r o f the 

sedim ent ~ , fr e quent r e f e renc e t o th a a ccomp anying Geo l o gic Map a nd 

structu re se cti on s will be made {far a g ene r a l d escription ~ f th e 

v a r i ous g e o logic f ormc t i o n s s ee Co lumnar S e cti on). 

Much o f th e st a tistica l info rm a ti on co nt a i n ed h e r e in wa s obt a i n ­

e d fr om Wat er Su pp l y P ape r 57 6, "T he Gr ou n d-Wa t er Res ou rces of Mi s s­

issippi", by Lloyd W. St ep h en son , Wi lli ~m N. Logan and Gerald A. War ­

ring, published by t he Uni t ed St a te s Geo l ogic al Surv ey in 1928. This 

was supplement e d by info rma ti on c ont a ine d in o th e r publicati ons of 

Federal an d St a te Ag e n cies , nnd by rup o rt s fr om Cham b e rs of Commerce 

thruout th e St a te. 

No rtheas t Mi s sissippi 

The s edi ments wh ich un der l ie t h i s ar e a c onsist o f cl ay, s and, 

gravel, marl a nd ch a l k o r limestone . All dip toward the we st a nd 

\ southwe st a t a r a te o f approxi ma t ely 30 fe et to th e mil e , and outcrop 

in rel a tiv ely n a rrow c re sc en t- sha p ed b an d s ext endin g fr om north to 

south {Se e Geologic iViap ) . Thr ee f orm c. ti ons wh ich b ear a bundllnt wa ter 

a re availubl e in this t e rri t o r y: t h e R.i pley , t he Eutaw and th e Tusca-· 

loos a . 

Tusca loosa Form a tion 

The Tusca loos a Forma ti o n is p r a c tically undevelo pe d a s a s ource 

o f artesicm wat e r, ex c ep t in. t ha t part of Mis s is s i pp i lying east o f th e 

To mbigbee River. In t ha t dis t ri c t it suppl i e s many sh allow wells, a 

numb e r o f which a r e f lowing. In the co untie s ly ing we st of the Tom­

bigbee, and especi a lly i n t he Bl n_ck Pra irie Belt, it fo rms an excel­

l ent potenti a l supply. In c ommen tin g on t he Tus c a lo o s a F o r ma ti on a s 
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a potential water produc e r in Cl ay County, Lloyd W. Steph enson says: 

"The whole county is therefore fortunate in possessing an 
e~cellent, practic a lly inexhaustible and e a sily accessible 
sup p ly of ground-water, which is being utilized by hundred~ of 
wells, most numerous in the east, but also fen e r c.lly dist·r.i-
buted thruout th o remaind e r of the county." . 

tStephenson, Lloyd W.,-allg-others,­
of Mississippi". U. S. Geological 

· 57 6, P a ge 126> 19_28.~-------

' . 
"Tho Ground-~ater Rea bhrces 
Survey, Water Supply ~aper .. , 

This statement will apply t o o th e r p a rts o f th e ar ea under consider-

ation. The Tuscal oosa is c omp o se d o f s ands, gr av els a n d clay with 
' 

coarse sa nd and gravel e speciclly a bund ant in the basal of 175 or 

200 feet. The f o rmation v a ri e s in thickn e ss fr om 200 feet in the north-

ern part of Mississi p pi to Hbout 400 or 500 feet in southern No xubee 

County, and dips beneath young e r b ed s t owar d the we st at a rate of 

ab out 50 feet p e r mil e . In No rth east Mississip ) i aquifers of Tusca-

loosa age may be found at dopths r an ging fr om 50 feet o r less in 

eastern Tishomingo , It awamb n an d Mo nro e Counties to 1500 o r 2000 feet, 

or m~ro, in the Fla t woo d s district, and, since the wa ter resources of 

the Tusc a loosa a re lar gely p oten t ial thruout much of the a rea, further 

development f o r industrial u se s wou l d cr ea te littl e or n o d anger of 

damaging wells alre a dy in us e . Furth e r mor e , in thosG c ounties lying 

west of the Tombigbee Valley, th ore is no doubt th a t a water supply 

adequate to meet any re a s on a ble demand c an be obtained from wells of 

proper size, scientific ally s pac ed and drille d . Unf o rtun a tely the 

artesian waters o f t h i s district do not have suffici ont h e ad t o flow, 

except in a few o f t h e de epe r vnl J.eys, and e v en th e re the fl o w is 

slight. Th e refo r e , an y l a r ge sc c le wa t qr d ev e lopment must d epend 

~ntirely o n pumping. 
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An i dea o f t he quan tity and quality o f th e wa~er mny be gain ed 

fr om th e .following t ablerJ , ada.pted from 11 Th e Ground---Water Res our ces 

of Miss lss.ipp i 11 mention ed abo ve: 

Table Sh owing Repres Gnt c tiv e Wells o f No rtheas t 
Mississ i pp i Deriving ArtesiLn Wate r fr om t he 
Tusc aloos ~ F o r~ation. 

Lo c a tion Pro l!.ucti ,J n Moth,)d o f 
City Coun"tL_ Depth Di amo t e r Gnl s p e.r.._Min .. Pro duction 

Wes t Point Cl ay 790 1 811 60 
Artesia Lown d es 1 30 0 I 8" 40 0 
Columbus tl 550 1 .,'311 40 

tl II 4 20 1 130 
Mayh ew II 815 1 211 35 
Aberdeen Monroe 450 1 160 
Am o ry II 260 1 411 100 

II II 250 1 200 
Hamilton tl 1 20 I 2 11 15 
Mu l don tl 6 20 1 611 1 66 
Brookville Noxubee J.J. 87 I 6" 250 

--------·-------·-----·--·-··---------
2Average, Mini mu m a n d Maxi mun Quan t i ti e s of 
Mine r al Constituents in Waters from Tuscaa ­
locsa Formation . 

(Par t s per milli on) 

Silic a (Si02)-------- - ---- - --------­
Iron (Fe)--------------------------­
Cnlcium (Ca)----- - -----------------­
Magnesium (Mg)-------------- -------­
Sodium (Na) Pota.ssium (K)------- ---­
Bicarbonate Radicle (HCOs)---------­
Sulph a t~ Radicl e ~S04)------------ -­
Chlori de Radicl e (Cl)--------------­
Nitrate Radicl e (NO~)--------------­
Tot a l di ssolv ed Solids ·--- ·---·--·------­
Tot a l Hardness as (C aC03)----- - - - ---

2 Op. Cit.; Pa.ge 51 • 

Eut aw F o rm a tion 

18 
4 .9 
7. 8 
2. 8 

18 
75 

5 .0 
<l:o 5 

• 2 
92 
.51 

9 .4 
• 08 

1.4 
• 7 

11 
• 4 

J..O 
.oo 

BO 
6 

Flows 
.Air p ump 
Fl ow s 

II 

II 

II 

II 

II 

tl 

Air 
I! 

Pump 

55 
20 
15 

I! 

4.8 
6 7 

1 9 7 
16 

8.0 
. 60 

227 
47 

Th e Eutaw F ornati on , which overlies t he Tuscaloosa, outcrops be -

tw een tha t f ormation and th e Selm a Chalk (S ee Ge o logic Map ), a nd c on -
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t a ins tho a quifers fr om which the m a j o ~ wa t e r supply of the Flatwoods, 

th o Pontotoc Ridge, the Bl a ck Prairie Regi on an d the western p a rt of 

the Fall Lin e Hills is d eriv ed . The S e l ma Ch a lk, which i mmedi a tely 

ov e rlies the Eut aw , is c ompo s ed o f ma ssiv e a n d i mpe rvious ch a lk; it 

is n o t water producj.ng bu t f o r ms th e c a p-ro ck f o r t h e aquif e rs o f the 

Eut a w fo rmu ti ~n ~es ~ of thuir outcrop . Th e Eu t ~w con sists o f fine to 

medium- gr a in ed sand wi th subo r din a t e ma rl beds i n t he u pper, nn d 0l a y 

bed s in th e lo wer po rtions. It di p s t o th e we st anJ s outhwe st ~t a 

r a c e p f a b out 30 f ee t per mil e , a n d th e t op o f t he Eut a w is r euched 

a t a dep th o f a bout 1100 o r 1500 f ee t a l o n e t he ~es t e rn ed ge o f the 

Fl a t wo o d s Regi on. 

It is th e Eut a w f o r ma t ion tha t f oTins t he ma j o r s ource o f wa t e r 

supp ly for do mestic a n d municipal u se, a n d f o r us e in th e e xisting 

., 
in dustries o f th e ar ea we st o f its belt o f outcrop . In much o f the 

\ district it is a lr eady well dev el oped es a so u r ce o f a rt e s ian wa ter, 

' 
.:: 

an d in other parts it is rap i dly b e in g develo ped . Th e r e f o r e , it can-

n o t be c onsidere d a s a s ou rc e f o r ma j o r i n dust rial pro ducti on to 

sup p ly a future demand . Th e f ollowin g tab l e s illustr a te th e qu antity 

a n d qu a lity o f wa t e r a v a i lab l e from t h i s forma t ion: 

T a bl e Showin g Rep r esent a t i v e Wells o f Nort h ­
east Mi s sissippi Der i v i ng Ar tesian Wa t e r fr om 
Eutaw F o r ma t ion . 

Lo c a ti on PToduction Me tho d o f 
Ci ty County Depth Di a(lle t e r Ga l s pG r Mi n . Pro duction 

Co r inth Alco rn l 90 t 8" 75 St eam Pump 
n n 1 00 1 10 11 50 II " 

Houlk a Chicka s aw 108 7 I 4 " 50 Air Pump 
Ql:o lon a ,, 550 1 10" 256 " " 
El e ctric Mills Kempe r 137 8' 6 " 205 n n 

Belden Lee 30 0 ' 511 L10 Ste arn Pump 
Tupelo II .3 25 1 6" 80 Pump 

II II 3 80 1 10 11 1 0 0 .Air Pump 

(To be c ontinu ed on P ag e 6) 
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.(Continued from Page 5) 

Location Production Method of 
City County Depth Diam eter G[<l s. pe r Min. Pro duction 

Mayhew Lo wn des 557 1 21.u 71;; H~nd. Pump 

" " 400 1 1~" 10 It II 
4 

Penn II 720 I ,311 10 Go. s Pump 
Aberdeen Mo nr ':le 1 40 1 411 25 0 Air II 

Ano ry II 199' 2i" 25 Flow s 
I 

Ma con No xube o 875' 611 R5 Air Pump 
r 11 59G 1 2" 1 ? 1 Fl ow s -· ~z 

Sh; 1. c.p:-. aJ. :1k II 960 I 611 25 Air pump 
S t '1 •·kvl~-=L e Oktibbeha 910 1 811 1. ?5 !1 II 

s t J. +. '·' College II 1008 1 611 llS n II 

sc!.~~:r-- l:to "J. Pontot0 c .500 1 ,311 3 Hand Pump 
I' II 285' 4" 10 II II 

T r'ly II 704 1 ,311 1 0 11 II 

Bal_Livli n Prentiss 410 1 4" 60 Electric Prnp 
1: II 410 1 5" 75 Ste am Pump 

Wheeler II 385 1 611 .350 Air Pump 
Blue Springs Union 400 1 4" 20 Ste am Pump 

Miner a l Analyses of Art esian Wa t ers from 
Eutaw Fo rm a tion, Northeast M issi s~ i pp i; 

City -Corinth 
--------=-C.::.o..:.:u=n ty - .Alcorn 

Silica (Si02)-----­
Iron (Fe)---------­
Calcium (Ca)------­
Magnesium (Mg)----­
Sodium (Na)--------) 
fotassium (K)------) 
Ca rb onate Radicle 

35 
5.5 

71 
4.7 

(CO)--­
Bicurbonate Radicle 

12 

(HCO )--·- 165 
Sulphate Radicfe 

(so 4 )---...: no 
Chl0 : .. 'ide Radicl<3 

(Cl)----- 35 
~~it. :- a ..... e Radicle 

(NO 3) ---- 10 
To fj -1l d i s so 1 v e d 

Solids--- 287 
Total Hardness as 

(CaC03)--- 197 

.o 

(Parts pe r Million) 

Okolona Electric M. Tupelo Shuqu~lak 
..::.C.::.::h:.::;i:...:c:..;;.k:....a::::..•;:___.:o:;K...::o..::!ll: ~!:..-----___1_~-- N 92ffi.:::..b-=-e=.e~-

25 
.05 

8.1 
2.8 

106 

38 

92 

3.6 

84 

1.5 

517 

.52 

28 

443 

.50 

414 

0 20 

5.4 

-397 

1.1 

1114 

16 

6.:7 

107 

6.7 

60 

243 

14 
1.2 
8.5 
2.2 

611 

17 

-'557 

1.8 

62£1 

.00 

1579 

30 

(Above table continued on Page 7) 
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(Continued fr om Page 7) 

City -Troy Baldwi n 
·-----.::.C..:::o-=u:.=:n::..:t:..:.Yt---=· I.'. o n~~.9_Q_. P r ent i s~· f::;..' __ 

Silica (Si02) - -------­
Iron ( F e )------------­
Ccl cium (C a )-----· - ---­
Ma gnosium ( Mg ) --- -· -· -- --­
S o >J:u J.m ( N a )--- · ·-- -·-- -- ·--) 
p ~;j···.Gs ium ( K ) - ... . -·- · - - ·-) 
C u r '1 \ ) r o. t c R a d ~- :.: ~ '" 

(co ),, ____ ____ -
E ~ .. : -..- '·J '1 c:: i-.c :S. arl. icle 

( HCu :~) - -- ···--
S ' , ,_ · .. , " t.:: 1\. a d i c 1 e 

(so 4) --- -·--­
GGl ' .·::.ae Rc.diclc 

( Cl) ---------
1\ .Lt.::- --. t;e Rad icl e 

( N 0 0) - -·-- ·-- ... 
'!'c r.<.:. dissolved 

So li d s-- -----­
Tot 11 Hnrdness a s 

( caco.5 ) --------

Ripley Form a tion 

67 
18 
70 
?~: 

f2C 6 

.CJ 

%?0 

3:::.9· , 

1 :~ 8 

• Ci(J 

957 

265 

25 
• 64 

24 
6.6 

28 

1.9 

1 30 

10 

20 

.5 2 

181 

87 

Wheeler Blue Sp rings 
P r en t:L s s Union -

25 28 
.50 .05 

56 79 
6. 8 9 .5 

1·) 1 2 

.·, .o . \, 

1 4::1 280 

18 29 

15 2. 1 

0 t.l2 . 40 

188 30 4 

118 2.36 

Th e up pe rm o st o f th e m~ j or aquif er s, the Ripley, outcrop s i n t he 

Pon t o t o c Ridge an d su:; plies water t o shc.llo w welJ.s -:) f ea st; orn Chicka-

s aw , Pon t o t o c, Uni on und Tippah, and we st ern Alc o rn Counti e s. Thi s 

f o rm a ti on v a ries in t hi ckness fro m 400 feet in northern Tippah County 

t~ lesu than 100 fe e t in Noxube e County. It is compose d predominantly 

o f ma:n i ne sands and :narls interbedded with cl ay s Vihich f o rm the loc a l 

~ rp -~ o ck o f ~he artes i ~n str uctu r e. In the s cuthorn part of its out-

c •. r··o:.' +,h n s·L.<. '. ~ fSI'Qde into t hG Selma Ch a lk wb.ich outcrop s in the Bluck 

:!'J:· <: :i .. r;J, Bel.:;· e.'1c1 in C1o.y, Oktibbeha an d Noxubee Counti es , the Rip l ey 

S ei.n C.y uhalk, distinguishable fr om th e Sel~a on ly 

hy f o ssil c0ntent. Th e marly and ch a lky po rti 0ns are c 0n wa te r-be arin~ 
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an d , while the entire san dy p h a se produc e s po t a ble wa ter, by f a r th e 

mo st impo r~ant aquifer is t he t h ick , mas sive be d o f coarse, pu f e s an d , 

the McNairy Sa n d Member, wh i ch i s f ound near th e cent e r o f the f o r ma-

ti on in the n o rth ern part o f its outcrop . In n o rth e r n Tipp ah County 

the McN a iry San d Memb e r is e stimated t o be 225 t o 250 feet in thickn e ss. 

It t on gues int o the m0 r e typic a l Ripl ey o f s outh e rn Alcorn a nd Ti ppah 

Counti e s, an J s ed i ments o f a simi l a r n a tur e o ccur a s thinner s a n J b eds 

in the outcro p s f a rth e r so u th. It is th e s e b e d s wh ich are mos t impor-

t ant a s water p r oducers, a lthou gh, i n this distr i ct, th e l a r g er wells 

a re drilled t o th e Eut aw o r Tusca l oos a . An i dea of th e qu antity o f 

water ava ilabl e fr om th o Ri pley , an d it s qu ality , c a n be g a ined from 

the f ollo wing t a bl e s: 

Loc a tion 

T a ble Showin g Represent at iv e Wells in No rth­
eas tern Missi ssipp i De rivin g Art e si nn Wat e r fr om 
the Ripley Sand . 

Pro duction Me thod of 
Cit:y Coun t;y: De2th Di ame t er Gals. pe r Min. Production 

Houlka Chick a s aw 40 0 1 2! " 2 
Algoma Ponto t o c 1 41' 5" 5 
Ponto t o c It 10 2 I 3" 4 
Blue Mtn Tipp a h 105 ' 5" 7 

It " " 279 1 ,5 11 70 
Ootton P l a ntn 4 61 1 4 " 50 
F a lkner 
Ripley 
Ne w Alb a ny 

II 1 40 I ;,.l u 40 
II 200 1 .51" 100 4 

Uni on 2 61 1 6q' 55 

Minera l An a lys e s o f Ar t e si an Wat e rs f ro m 
Ri p l ey F o r mati on , Northeas t Mi s s i ss ipp i 

(P a rts pe r Million) 

Ha n d Pump 
It It 

Gas Pump 
Flows 
Ga s Pump 

II " Stec.m Pu mp 
Flows 
Air Pumv 

C~ty -P ont o t o c Blue Mtn . Cot ton Pl t Ri p ley N . ~l b any 
_ __________ C9un."tr.::-Po n t o t o.Q__Tiu_ah Ti ppal_1 _ _ 1'1p;)ah Union _ 

Silica (Si02)--------­
Iron (Fe)------------­
Ca lcium (Ca ) ---------­
Magnesium (Mg)--------

, ' 

1 4 
1. 4 

57 
5 . 4 

29 
.07 

46 
9.6 

20 
• 25 

6 .1 
2.4 

.54 
.09 

48 
7 . 8 

( Co ntinue d . on Pa g e 9) 

11 
1.1 

11 
2 .9 
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(Continune d f~om P a ge 8) 

City -P onto t o c 
C o~.n t y -Pon t .) t o c 

Blu e Mtn Brownfi el d Ri pley N.Al. 
Ti p.12.£h _____ .'KJ.Iill ah _____ ~p i J2·P nh Union 

Sodium (~ a ):- .... ------) 
Po t a ssium (K)-------) 17 14 60 10 . I 59 

' 1"1' 

Ca rbon a t el Ra cli cl e 
( cu 3 ) ----- ·- .0 4 .8 14 2 . 4 .o 

Bic a rb on a te Radicl e 
217 179 135 189 171 ( HCO ~) ------

Sul ph a t e ' Rad1cle 
18 1 2 7 .6 6.!3 16 (so~)----- ·-

Chl ori d e . Ra icl e 
( Cl) -------- 6.0 2 .0 4 .0 3.0 6.0 

Nitr a te Ra dicl e 
( NG 5) - ------ .oo tr a c e 1.2 tr a ce 1.9 

Tot a l dissolv ed 
Soli d s a t 180 ° C--·- 224 195 18'7 201 135 

To t al H a r dr1 ess a s 
( CaC00 ) - ···----- 165 15 4 25 152 59 

------ ------·------·--·--------· 

Conclusi on 

From th e f o r egoin g di scussi on it is obvi ous t ha t: 

(1) Ov e r much o f no rthee.s t Mi ss .i ss i p j•i, t he C:t rt c :n o.n wa t e rs po --

t enti ally av ail ab l e f o r i ndustri ul us e s are str i ctly limit ed . 

(2) On th e wh ol e , t he wells n ow p r oducin g do so in r e l Qtiv ely 

( 3) 

( 4 ) 

sm all qu antiti e s, an d th e production o f l a rge vol umes of 

wa t e r f o r l o c a l industri a l us e ( mea sur ed in milli ons o f gal-

Ions pe r day ) wou l d. ent :.::. il t he exp ens e o f nume r ou s l a r g e wells, 

f airly wi del y s pac ed . 

Any lar g e s cal e dev el orJment must dep end entir ely on pUluping. 

I n s ome vart s o f t he a r e a , t he wat er res ou rces a re alree dy 

hi ghly dev el oped , hn d at t emp t s a t gr ea tly i ncr e a s ed p r oducti on 

wou l d i n cu r t he ri sk o f int e r fe ri ng wit h t he yiel d fr om wells 

al r o c. dy in u s e . 
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(5) Thruout most the regi on, l a rge undeveloped supplies are 

· .a~~~lable only from th a t part of the Tuscaloosa form a tion 

which lies at d epths of 1200 feet or more. 

(6) The Black Prairie Belt, particularly in th e southern half of 

its extent, offers the best possibility for development, 

since tho full thidkness o f b o th the Eutaw and Tuscaloosa 

formations is pr e sent at depths sufficiently shallow to ren­

der them accessible without t o o great exp ense, sufficiently 

f a r from their outcrop s t o mask out the effects o f abnormally 

dry years, and suffici en tly un d ev e loped . to minimize the risk 

of reducing pro ctucti on fr om wells which are alre a dy in use. 

Recommendations 

With. these facts in min d , cert a in well-defined principles for 

the nost economic use o f artesi an wat e rs 0 f n o rtheast Mississipp i 

become apparent: 

(1) New industries, requiring mo derately large amounts of water, 

should prob a bly be concentr a ted only in the Black Prair~e 

Belt, particul a rly in the s outhern half of its extent. 

(2) Industries which require abn o rmally large quantities of water 

(for inst ance, larg e pulp mills) p robably sh oul d not b e lo­

cated within this a r ea . 

(3) Industries sh ould b e well scatt e red or spaced over th e area 

and care sh ould b o t ak en n o t t o ov e r-develop any one locality. 

(4) Careful p l anning and s electi on of ind~stri e s will be needed 

to utilize the av ail able wa ter res ources t o the optimum 

advantage. 
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(5) Before definit e ly selectin g r.n in dustri a l site a c ompany 

~4ich is t o r e c e iv e t he c ontr a ct f o r dev e l op ing ~ wa t e r 

sqp ply shoul d b e given an opportunity t o make a c a r e fu l 
. ' 

hy(j.r o l o gical survey t o d et e rmin e the avail a ble resources, 

th,El extent to wh ich they are ulready dev eloped o.n d th e cost 

of ~re ducing th e required additi onal sup ply. 

(6) Ca reful c onserv a ti on o f th e limite d wa t e r supply sh oul d be 

pr a cticed . 

No rth Central Miss :L ssi !);) i ------------·-- ... -~--

In th e North Centr a l lVI ississ i ), ·i Di s trict, wh ich includes the 

n o rthern half o f th e Loess Bluffs Re gi on ~n d all o f t h e North Centr a l 

Hills and the J a ckson Pr a iri e P hy si ogr a~hic Unit (See Physiographic 

Map), the domin ant b edr o ck consists of s an d s an d s an dy cl ays. 

Although only th o we st ern ~n d s outhern part s o f th e district a re 

impo rt ant as wa ter p ro ducin g a r ea s, No rth Centr a l Mississipp i is the 

catchm ent a rea f o r t wo o f t he St a te's mo st i mp ortunt wa t e r-be a rin g 

f o rm a ti ons, the Ho lly Sprin gs an d Lis bo n S an d s, nhich outcro p within 

the area. These two i mp ortan t f o r mati ons, to g eth e r with l e ss import ant 

o r l o c a lly d evelop e d aquif er s ( Ack e r man, Grenad a , Ta ll a hatta a nd Ye gu a ) 

supply am p l e wa t e r f o r dome stic an d mu n ici pal us e , but are only 

important f o r in dustri a l pu rpo s e in th e c ounti e s a l o n g the s outh e rn 

and we st e rn b o r der s o f th e re gi on an d in t he M iss i ssi p~ i Alluvi a l 

•- Plain. Th e Ripley S an d s, un do rlying th u n o rthe rn quart e r o f th e a r l2!a 

at a d ep th of fr om 30 0 to 2 500 f ee t, f o r ms a pot enti a l, but a s yet 

undeveloped, s ource o f a rt e sian water. Since the oleva ti o n of the 
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region as a w~ole is relatively high, an artesian head of sufficient 

st~ength ~q produce flowing wells is found only in the valleys of the 
..... 

larger s~reams (See map Areas of Artesian Flow). Hence, any de!elop-

ment of ~ndustrial waters, to produce an adequate volume, mu~~ depend 

mainly on pumping, even in the lowlands. 

Ackerman Formation 

The Ackerman Formation, which is the oldest, and, therefore, under-

l i es t he other formQtions of the district (See Structure Sections), 

consi st s of 300 to 500 feet of stratified, gray, sandy clay, and 

includes many interbedded layers of lignite. A few layers of fine-grain-

ed sand are also interbedded with tha clays, and these serve as 

aquifers for domestic and municipal waters. The quantit~ of water avail-

able from this source is not great, however; and it is usually rather 

highly mineralized with sulfate or carbonate of iron. The Ackerman 

formation, therefore, is generally unsuited to the development of 

industrial waters. 

Holly Springs Formation 

The Holly Springs Formation, which outcrops in a broad crescent -

shaped band extending from the Tennessee State line in Marshall and 

Benton Counties to the Alabama State line in Lauderdale County, consists 

of highly cross-bedded sands, interbedded with su.bordinate clay lenses. 

It is about ~00 feet thick and carries abundant water. This is by far 

the most important aquifer in North Central Mississip~i because of 

its thickness, wide extent, large catchment area and uniformly porous 

ch~r~c ter, and it is the formation into which most of the large wells 
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in the n o rthwest qu art e r o f th e st a t e a r e drille d . The Holly Springs 

f o ~m u tion d~ps gently to war d th~ ~e st e n ~ su ut h~o st a t a r a t e o f a bout 

thirty_, fe_e~ p er mile, and since it is ov0rl uid by the :Lmperyi ous cl .:-:y s 

o f the Greri nda, or the cl ayston e s an d quartzites of the T all nh a~ia 
....... 

formati oti, ~xcellent a rtesi an c on diti ons prevail ~est of its belt of 

outcrop. Thruout this district, the water-be a rin g s an d s of the Holly 

Springs can be re a ched at de pths of less th <-n 1500 feet, Ln cl , except 

in the extreme s outhwe stern c or ne r of th e district, they lie less 

than 1,000 feet b elo w th e surface . Many l ~rg c wells, therefore, de-

rive water fr om this SDUrce, and, in t ho l owl an d s cf the river v alleys, 

flowing wells a re not unc ommo n . 

The f ollowing t ables in dic a t e th e qu ant i ty und quality o f the 

water which is available fr ~ m t his f ormuti on: 

Repr e s ent a tiv e Wells of North Centr al 
Mississ i ppi Derivin g Art es i an Wa t er fro m 
the Holly Sprin gs Fo rm a ti on. 

Loc a tion Pro duction Method of 
City C ~ un::..t::..Yz__ ______ _j?_§J2_tJL .. _ Di am_~ t e r_: ___ q c. J:.E.~ p e_r rvi in • Production 

Carroll ton Carroll 400 1 4" 60 Flows 
V.aiden II 230 1 311 15 " Dubard Gru HJ. d a 210 1 28 60 II 

Grenada II 400 1 411 30 II 

Holcomb II 355 1 211 40 II 

Jackson Hinds 1575 1 an 75 II 

Durant Holmes 850 1 411 350 II 

Go o dman II 7fl5J 4'' It 100 II 

Lexington " 900 1 6" 1'75 11 

Oxf or d La fayette 144 1 1 2 •1 ·- 1 .35 Electric Pump 
Lauclerdc.le Lau d er dale 1681 611 115 Air Pump 
M eri c~ian II 780 1 8" 100 St. e am Pump 

II II 3751 611 5JO Air Pump 
Winon a Montgomery 1,wo • an 60 Electric Pump 
Union N owton 350 1 4" 400 Air Pump 
Batesville P nn ola 30 2 1 4" 60 Flo ws 
Sav.age Ta te 500 1 2!11 S5 He.n cl Pump 
Water Valley Yalo bu sha so• 811 750 St •:cnra Pump 

n n II 1115' 4" 40 Gas Pump 

·---------
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5 Average, mi nimum &n d max.ilrmm qu antities of 
mineral c onatitu ents in waters from Holly 
Springs San da. 

(P ar ts per Million) 

------· " 

Av e ra ge Minimum Maxi mum 

Silica (Si02)--------------
1. r :.J n ( F c)--·---- --------·- -- ---­
c a10ium (C a )-------------- ­
Magnesium ( Mg )------------ ­
Sodium (Na)-------- ------- - ) 
Potassium (K)---- - ---------) 
Bicarb onate Rndicle (HC0 5)­
Sulp h a t e Ra dicle (S04)----­
Chlori d e Rad icle (Cl)------
Nitrate Ra dicl e (NO~) b ____ _ 
T o t a l disso lved s olids----­
Total Raren es s ~s ---------) 

(CaC0 3 ) ~---- - ----) 

29 
2. 6 

12 
5.6 

56 
126 

8. 8 
7. 3 
1.7 

163 
44 

8.4 
.1 6 

1.3 
• 7 

. 5 • . 5 
16 

• 7 
1.0 

.oo 
55 

6 

----·- .. -----· ·--- __ ._, _____________ , 

56 
17 
45 
8.8 

95 
295 

25 
24 
12 

296 
1 49 

aBased on r e sults of 2 7 analyses , u s f oll ow s: Gr enada County, 
Nos. 6, 9, 20; Ho lmes County, No . 11; Laf ayette County, JJ. 
12; I. aude r dalo Count;y·, Nos. B, 1 5,; Marshall Coun t y, Nos . 
5,4; Ncsho b a County, N e G. 1, 2,3 ,4 ; Newton County, N.'J. 19; 
PanoV1 Coun ty, Nos. 5, 13; Quit:::1'.m County, Nr:>s. 1, 3, 4 , 6; 
Ta ll ahatchi e County, Nos. 17, 1 9, 22 ; Tate County, No . 11; 
Yalobusha County, Nos. 13, 18, 19. For c omp l e t e analys es 
see county descripti ons. 

bB a s ed on 26 determinations. 

----------··--·---------~= 
,5o p • c i ~ . ; P a g ~ 4 7 • -·-------···--· ___________ _ 

Gr enada F o rm a ti on 

In Marshall , DeS o t o , T a t 0 , P ano l a , Ta ll uhu tchi e , Yalo bush o an d 

Gr enada Counti e s th e Holly Sp rings is immedi a t e ly ov e rl aid by from 60 

t o 200 feet o f li gnitic clays and lignites t o which th e nome o f 

Gren ada F o r ma ti on ha s boen a)plied . Lo cally , a f ew sand l ay ers, int er-

bedded with th e cl ays , yieJ.d large quantities of ar t es i an wa t er. Th e s e 

aquifers a re o f greatest i mpor t an c e in DeSo t o, T o t e and P anol a 

Counti es wh e r e they c onstitute th e wa t er s up~ ly f 0r sev eral municipal -
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iti e s. Thes e cl cys c orr e s po n d in cha r a ct a ri stics and strati gr ap hic 

po siti on t o th e Ha tcheti gb ee Fo r ma ti on o f Lau de rs al e County an d ad-

j a cent parts o f Alabam a , which also cont ains aquif ers of min or im por-

tance. The s an d s of th e Gr en ada an d Ha tchetigbee f o rm a tions, h ow ever, 

a re of restricted ex t ent . Th e fiv e wells list ed in th e f olJ.owi ng 

tabl e serv e t o in dic a t e t he po s s i biliti e s o f local d evelo pm ent. 

Wells o f No rth Centr al M ississi~J i Deriving 
Artesi an Wa t e r fr om t he Gr en ada-H a tchetighoe 
Fo r mation . 

Loc a ti on Pro duction Meth od of 
City County . .J2.ep t h Di am ~_:t~y _____ G ~J, s. Y ) e r Min . Pro du c ti on 

Meridi an Laud erda l e 2 30 1 3'' 30 Flo ws 
Mari on 11 20 II 

Como Pan ol a 210 1 

197 1 

l ~o · 

8" 150 St eam Pump 
Sardis u 8 11 300 II II 

Senatobia Tate 4 " 1 20 Air Pump 
-- ···---··-- ·· 

Tallahatta F b tu~ ti on 

The Tall.ah a tta f o rma t io n i mmedi a t el y ov erl ie s t he Gr en ad a--Hatch e-

tigb ee b ed s s ou th o f Grenada County , an d be t ween Mo nt gome r y an d Laud er-

dal e Counti e s it ov erl aps th e s e cl ay s, l y i ng i mned i a t ely on s an d s of 

th e Holly Sprin gs f ormc. t ion. It con s i s ts o f int e r bed d e d cl ayst ,:. n e , 

san dston e an d qu art zit e . The Tall ah a tta i s quit e t hin thru out mo st of 

its extent, but thick ens t o abou t 250 f ee L in New t on a n d Cl a rke 

Counties wher e t h 8 soft san dston e l aye r s a re part icul ~rly p r omin ent 

an d fo rm n l o c ally i mpo rt ant wa t e r ros ou rca . 

Well s o f Ne9 t on and Cl a rk e Counti e s Derivin g 
Art e s i an Wa t e r f r om th e Tall ahatt a Fo r cati on . 

Locati on P r oauction Me t hod of 
-=C-=i:...t::..Y,__ ___ C:::..o.:::...::uc::n:_;t:..~y'---------=Dc..::e~' p t h Di ame t er __ _Q e..l s _1,•.2 r .. ~~~:J! =.i=:!n:..! •. ~P:....;r~o.::::d~u:::~c~t:!..:J.=..· o=n-
En terpri s e Cl a rke 400 1 10" 250 }!'lo ws 

II II ~~(J(l l 611 75 II 

30 0 1 2 ),. 11 .34 ·-·---------.!:..2.----·------··----------Hickory II New t on 
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Lisbo n F o r~a tion 

Th e ~isbon Fo r ma ti on co nsis ts o f u s eri e s of coars e s ~n ds ~n d 

s an d stones, '10 0 f ee t o r mo r e i n t hickne s s <m d cont ainin g su bor r:li n L. t e 

cl ay b e ds. Th e l owe r 500 f ee t, t he Winon a Sen d Member , i n IJurticu l ar, 

is abun dantly wat or- b0nrin g . Un fo rtun a t ely the w~ t e r which it c ont ai n s 

is n ot under suffici ent p r es sur e t o J r odu c e fl owin g we J.ls ex c ep t in 

l ower po rti on s o f th e mg j o r v ~ll ey s. Tho Li s Lo n f o r rnu ti on di v s t o th e 

s outhwe st a t a r a t e o f 20 t o 25 f oe t pe r ~i l e , and in th e J a ck s on 

Pr airi r'l Belt, v1he r e it is ove rl aid by t he i mp erviou s cl ay s o f t he 

Yegu a an d J nckson f o r mL t ions , it is a m0st im~o rt c nt s ourc e o f 

artesi an w ater~ Th ruout mcs t 0 f t he dis t r ict, wat er- bearin ~ s ands of 

the Lisb on may ·oe cnc ~·. unt e r od ::J. t de .. l t hs :) £' l e ss t br.m 5 Cl G fe e t and it 

is only in Hin d s an d s outhwes t ern Mad i son Counti es t ha t it rec c~ a s a 

c epth o f fr om 70 u t o 1 500 f ee t. 

Th e f oll owin c; t :J.!) l e s i ndic r.:.te t hL~ ec J equ :..:t cy and guc.lity of WC.1. t e r 

which is av ail able fr 0u t h i s s our ce : 

Rep r ce s ent :J. tiv e lvell. s e: f ~hr t h Ccnt:r:- c.: J M:i.ssissiplJi 
Derivin g Art esian W& t e r f r • m t ho Lisbo n Fo r mat ion. 

Lo c a ti on Produ ct ion Me th ~ d of 
_Cit y Coun_i;y_ Dept h Di amGt e r ~ o. l:~ ... J2J.H' Min. Producti on 

Pos s onn ock 
!vi c C c. r l e'J 
:3·:; 1 t on 
Cli n t on 
J L, ck sa n 

II 

Dur 11n t 
C un t on 
Fl o r a 
Newt on 

Att -:11 :.1 
Carroll 
Hin ds 

II 

II 

II 

Hol .:nes 
MtHl:L s .:· n 

II 

Now· t on 

1 6 CJ 1 

1 6CJ 1 

1517 1 

1125 1 

71 B 1 

8 4•± l 
35 6 1 

1 0 50 1 

1 504 1 

~6CJ ' 
Oph oli a lU .. nk:i.n 2CJ ;~ ' .5 11 

Fore st Sc o tt .3 98 1 8 11 

--'-' ------II ·· ·------.2..~1._1 __ _ ~~---·--· 

20 
8 

00 
75 

40 () 
5 0 (.l 

5 0 
1 (1() 
1 0:) 
150 
50 (t 

350 
40;..1 

Flo·ws 
IT 

St eam Pu mp 
P map 
Air Fu:np 

II II 
8 t eam Pu mp 
Air Pump 

II II 

II IT 

Gc:. s Pump 
.Air Pump 

II II 
~----· 
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4 
Minimum and Maximum Quantities of Mineral 
Constituents in Waters fr om Lisbon 
Formution.a. 

(Parts po r Million) 

Silica (Si02)---------------------­
Jron (Fe)-------------------------­
Dalcium (Ca)----------------------­
Magnesium (Mg)--------------------­
Sodium and Potassium (Na K)-------­
Bicarbonate Radicle (HCO~)--------­
Sulphate Radicle (S04)------------­
Chloride Radicle (Cl)--------------
Nitrate Radicle (No

3
)b ____________ _ 

Total dissolved s olids------------­
Total hardness as CaC03------------

Minimum 

11 
• 20 

1.4 
• 4 

13 
63 
o.o 
4.5 

.00 
109 

5 

Maximum 

60 
Ll. 5 

68 
22 

515 
1,235 

1.30 
72 
4.0 

1, 214 
230 

aBased on results of 18 analyses, a s follo ws: Clarke County, 
Nos. 21, 22; Covington County, No. 5; Holmes County, Nos. 

12, 16, 52, 55, 57; Humphreys County, No. 9; Jasper County, 
Nos. 2, 5; Jones County, Nos. 9, 10; Newt on County, No. 20; 
Sharkey County, Nos. 2, 3, 5; Smith County, No. 1. For com­
plete an~lyses see c ounty descriptions. 

bBased on 15 determinations. 

4op. Cit.; Page 52. 

Y e gu a F o rm at i on 

A seties of lignitic clay a n d lignite, which ranges in thickness 

from 40 feet in the s outhe a st t o a b out 400 feet in Madiso~ and Yazoo 

Counties (the Yegu a Form a ti on), forms th e caprock for the Lipbon 

artesian area. Although s and is not a p r omin ent constituent of the 

Yegua, a few, locally d evelo ped,s an d lay er s furnish an abundnnOe of 

pure water in s om e places. The fuur wells listed below serve to 

demonstrate the po ssibilities of local producti on. 
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Wells Deriving Ar t e si an Wa t e r fr om the 
Yegu a Fo r r:1:::. ti on. 

Production MGth od o f 
City C o~nty D E.ill._~ h Di ar.1.et er G<> ls. per Min. P rocluctJ on _ 

Cant o:r;1 Mad ison 57 0 I 10 11 300 Ai r Pump 
II II .379 I 6" 200 II II 

F anni l) Rankin 325 1 811 400 Go. s Pump 
So.t a rtia Y.:lZ O O 588 1 111 14 Flow s 

Jackson Fo rmation 

The cl ays an d marls o f th e J a ckson f o rm ~ ti o n cont ain no exten-

sive beds o f s an d , an d , henc e , a r e unim po rt ant a s water p ro ducers. Th e 

lower 40 to 90 f ee t o f th e f o r ma ti on, h o ~e v ar , c onsists o f ma rly s an d , 

an d loc a l wells de riv e a wa t e r sup pl y ad equ a t e f o r dome stic use fr om 

th a t s ource. 

Vicksburg Form a ti on 

The Vicksburg f o r ma ti on con s ists of san d , cl ay, marl an d lime-· 

stone. The clay and s an d a r e mo st promin ent in t he lo wer 70 f ee t o f 

t h e f o r ma ti on an d th o marls an d lime st one s in th e uppar 100 f e et. 

Although all parts o f th e f o r mati on p r o duc e som e wa t er, the Forsat 

Hill San d , which li e s a t t he bo ttom o f t ho f o r ma t i on in Smith,J a s p er, 

Cl a rke and Wayne Counti e s, is a l o c ally p r omin ent aquif er an d is 

penetrated by many sh all ow wells. 

Conclusions 

It is obvi ous, t he refore , th a t in No rth Cent r al Mississi pp i the 

water resourc e s a r e limit ed in a r ea a s well a s in qu antity. 

(1) In th e ea st e r n half o f th o a r ea , th n t belt in which the 

Ackerman an d Holly Sprin gs f o rm ~ ti ons ~utc ro p, th e wat e r is 
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sufftci ent f o r or din a ry domestic a nd municipal uses, but th e 

de~elopment of a n nbnorm~lly l arge supply would require numer-

oup wells and entail gr0at expens e . 

(2)In th e n o rthern Loess Bluff Region, embracing parts o f DeSoto, 
; ·: 

Tat~, Panola, Tall ahatchie, Yalobusha, Grenada an d Ca r ro ll 

Counticis, t he entire thickness o f the Holly Springs p roduces 

an abundance of artesian water. 

(a) In much o f ' th a t area, al so, the Ripley form~ ti on is 

a deep lyin g an d undev eloped , but pot 8ntial, s ource of 

supply. 

(b) Moderate artesi ~n flows are no t unco mmo n in ma j or 

v alleys o f the Lo e ss Bluffs Region. 

(3) The mo st promisine a re a for th e de v elo pmen t of l arge quanti·· 

ties of artesian water is inclu ded in Holmes , Yaz oo, Madison, 

Hinds, Rankin, Scott, Smith, J a sper and Clarke Counties . 

. ' 
(a) In th a t aren th e Hol l y Springs an d Lis bo n formations 

produce abundantly . 

(b) In th e eastern counties th e Tall ahatta and Vicksburg 

formations yield large qu anti ti es o f water. 

(c) In the western counti e s th e Yegua f o rmation is an 

i mportant producer, an~ loc ally the s an d s o f the 

J a ckson f o rm a ti on p ro duce in modera te quantities. 

Recommend a tions 

(1) East of the Loess Bluffs a rea gre a t c a re is needed to p revent 

' over-developm ent. 

( a ) Small, adequately spaced in dustries, o r in dustries 

w~ich dn n o t require aLnormnl ly large quantities o f 

wat er, are in dic a ted f o r this area. 
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(b) In dustri e s r equirin g abn o r mally l ~r ge wa ter ~upp li o s 

sh ould be disc our ~ ged in o r der t 0 insuro m1s t profit·-

ab l e us e o f av a ilable r e s ources. 

(c) CGncentr a ti o n o f in dustries in any on8 l oc a lity sh 0ul rl 

be av o i d e d in o r de r to prevont over- d evelo pment of t he 

(d) Care is needed in d rilJ.in g and s p acin g o f wells in 

order t o safeguard the yield of wells alrendy in use. 

( 2 ) In th o se c ounties which border th e regi o n on t~e we st, the 

water supply is adequate f o r nurmaJ. in dustri a l uses. 

(a) In dustries us in g moder~t ely l Qr go quanti t ies o f wa ter 

may be loc a t ed in this nre n . 

•, 
(b) However, c onc entr a ti on o f industries r equiring l a rge 

qu a ntities of water sh ould ~e a v o ided. 
·. 

(3) The J a cks o n Prairie Belt, plus Ho lmes a n d Clarke Counties, 

offers t he best oppo rtun iti es t o industries in which a v a il-

ability o f l ar ~e quantities o f wa tor is the de t ermining 

fact or f o r suec o ssful operati.on. 

( a ) Ca re sh a uld be exe rcise J to p r e vent ovor c onc entrati on, 

an d hence, over-develo~wcnt o f th e water sup; ly. 

( 4 ) Conse rv a ti o n mec. sure~:; are a n i mme di t::.te and ilit p erative p roblera 

in th e c atchment arou s o f th e Qquif e rs. 

( u ) Step s should b8 t ak en t o p r e v ent r ap id run o ff o f 

r :1inwat0rs in order th a t en ou gh m:.:>.y se ep into · the 

J ground t u insur e a c on t i nuo us supply. 
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The third regl on in which an a~un dan t we t er sup ; ly c &n be 

dev elope d is th e Missis si.l:;;_; i Alluvi al Pl ain, th e so - called llD elt an 

regi ,::>n . The ma j o r a rto sian aquif e rs ~Jf the olluvi u.l p l .:::ti n a r e t l:t c 

Lisb on Fo r ua ti on in t he southern part, fi n d the ll 0lly Sp rings San d in 

the n o rthern part. In the n orth e rn t hird of t his a r ea , a lso, t h e 

Ripl ey S<:Lnds f o r m a deep l y i ng, but as ye t undevelo ~Jed S() Urcc of 

a rtesi an wa ter ( see cro ss secti on ). 

Ho lly Springs Fo rm G.ti on 

The Holly Sprin gs San d is t he mi ddle f 0 rm c ti on o f th e Wilcox 

gr oup o f Eo c ene age. It is underlcid by cl ayo and s andy cl ay s of th e 

·. 1\. ck ermlm Fo rm .s. ti on, and i.t ir:: o v erl nid. by l i gnitic cl r ys and san uy 

cl e.ys o f the Gr enada f :)rmati on . B ot~ of t her:;e bea r l o c c lly i mpo rt c.nt 

wa t er-bearin g s an d s, hu t canno t be c onsi de r e~ f o r l aree sc a l e a n d 

sus t a ined wa ter p rodu~tion. On th8 o t he r h and , the cl ays f o rm t he im­

J:J ervi ou s c onfininG bedn whi eh, t o go t h or vd th t he abun dD.n tly water ··· 

bearing Holly S?rin gs Sand, p r odu c e th o artesi an conditions for uuch 

o f th e st a t e we st o f their ou t crop . Tho Ho lly Springs Sand ou tc rops 

in a rather broad belt ext ending from Bon t on and Marshall Counti e s on 

the nor th to Nef3hob a and Kee;:Gr Counti e s on th e snu. t h o It dips t o the 

west and s ou t hwest a t a r a t e of about 20 f ee t pe r mil e an d is en-

c ount er e d in wells a t dep t hs o f 300 t o J,O OO f ee t in th e n o rth e rn 

counti e s an d a t s umowhu t gr e a t er fc~ ths in t he s outh. Wat e r s of tho 

Holly Springs sh ow gr ea t v .arL~:Lti on ns t o qu:.l l.i.ty e.nd qu D.ntit y . H·::>w-
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ever, by regulating th e num Ler, size ,.nd dep th o f wells, a lm o st any 

desired qqal+ty and qu antity of water may be s e cured. The following 

tables in dicate the imp ort ance o f th e Holly Springs Sand a s ~ water-

~r · 1 ~ucer and the quality of wate r produced: 

Loca tion 

T able Showing Rep resent &tive Wel ls o f 11 Delt (t 11 

Regi on Deriving Ar t esian Wa t er fr om t h e Holly 
Sp rin g s Sand. 

Prot1uction Me tho d of 
City County .__l2_§U2_th_ __ Di am et_~_Ga.l P_:~ r Min. Pro duction 

Boyles Boliva r 1,555 1 611 225 Flows 
Cleveland II 1, 50 CJ I 6" 230 II 

Duncan II 1,250 1 4 " 225 II 

Gunnis on II 1,750 1 6ll 150 II 

Shelby II 1,565' 411 250 It 

Clarksdale Co ahor.1a I, 50 2 1 6ll 110 II 

Clarksdale II 1,000 1 10 11 1' 0(J0 Centrifu gal 
Lyon 
Cruger 

II 

II 

Greenwoo d 
Marks 
Lambert 
Indianola 

II 

Inverness 
Glendora 
Leverett 
Helm 
Stoneville 

II 975 1 4 " 150 
Holm es 70 0 1 211 200 

II 680 1 211 100 
II 826 1 411 .350 

Leflore 835 1 10 11 1,000 
Quitm an 700 1 4.1.11 75 

II 700 1 2i n 100 2 
Sunflower 1,520 1 4lf 200 

II 1,500 1 4~~ 11 300 
II 1; 51 2 I (2l l 200 

Tall aha tchi e 65 0 1 100 
It 380 1 2 11 150 

Washington 1,601 1 41! 160 
II 1' 850 1 411 1 60 

5Av e r age, Minimum a nd Maximum Qu antities of 
Mineral Cons titu ents in Wu t c rs fr om Holly 
S p r in g.s S .:m d .a • 

(P a rts pe r Mill i on ) 

Glls Pump 
Flo ws 

II 

It 

It 

11 

11 

II 

11 

II 

II 

II 

II 

II 

·-----·- -----------·-:-:-:---:--------,,.---
···--.. --... 2 v c r; [}..B .. §l__ lVI :i,n i m u rn M a x i mu m 

Silica (Si02) -~-- -- --- - - -- --- - ---- 29 
Iron (Fe)------------------------- 2.6 

8. 4 56 
.16 17 

Ca lcium {Ca)------------ - - -------- 12 1.3 45 
·Magnesium {Mg)----- ----------- - --- 3. G . 7 8.8 
Sodium a nd Pot a ssium (NaK)- ------- 36 5. 3 95 

(C on tinu ed on Page 25 ) 

Pmps 
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(C ontinued from Page 22 ) 

Bicarbon a te Radicle (HC0.5)------­
Sulph a t e. Ra dicle (80 4)------ - ---­
Chlorid o R ~J icl o (C1) -----------­
Nitrcib~Radicl e (No 3)b---------·-­
To t a l dissolve d s oli d s----- -----­
Total hardness c. s CaC03----------

1 ;;; G 
8. £~ 
7 • 5 
1..7 

lG3 
LJA 

16 
. 7 

1.0 
.00 

.'35 
6 

~: 95 

:Z5 
.24 
12 

2GG 
149 

aBase d on results of 27 analyses, a s f oll ow s: Grenada County, 
Nos. G, 9, 20; Holmes County, No . 11; La f ayet t e Count y , No . 
1 2; I. ~i.u d er d al e County, No B. 9, 13; Mursh a11 County, No s. 3,4; 
Nesh c.il:Jr, County, No s. 1, 2, 3, tl ; New t on c·mnty, No . 1 9 ; 
Panolu County, No s. 3, 13; Quitman County, N·J S. 1_, i5, 4, G; 
Tall ah atchi e County, No s. 17, 19, 22 ; Tat e County , No. 11; 
Yc.lo busha County, NCJ s. 13, 18, 19. Fo r co i:lp l e t o an alyBElS s..::e 
county descript ions. 

bBased on 26 det e rnin a t ions. 

Lisbon Form e ti on 

Th e Lisb on F n r ma ti on is s ep ar a t ed fro~ th e Ho lly Springs San d by 

a bout 500 feet of cl ay s an d s andy cl ey s whic h be l 0n g to th~ Gren a da 

Fo r mation of t he Wilcox gr ou p an d th e Tall ahutt a F o rm ~ti on of th e 

Claiborne gr oup . Bo th 0 f th e s e f o r ma ti ons inclu d e min or l:Jeds an d 

l cnseu of po r ous s an d ~h ich yiel d a bund cnt wat er loc ally, but c annot 

be O>onsiderod as gl'.:;d p r o s iJe cts f o r su~>t a:L n cd ;_:> Tc·c'.uct ion o f lar e;e 

qu antiti e s of wa ter f o r in dust r i al us o . The Lis bon Fo r ma ti on, on the 

other han d , c onsists o f a seri e s o f coars e s~n ds a n d s andstc n c s 100 

feet or more in thickness un d c ont aining on l y f3U Lo r :.'l in o. te cl ay beds. 

The lower 30 0 f e et, th e Win on a San d Mombe r, in particular, is 

abundantly wa ter- bo arih g , an d y i elds art e si ~n fl ows ~v e r much of the 

area under c onsi d 0r c tion. Tho f ~ ll owi n g tables in dicate t he qu antity 

and quality of tho a rt e si an wat ers fr om t h is s ourc e : 
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Tab le Sh o wing Repr e s ent ativ e Wells De~iving 
Artesian Water fr om t he Lisbon San d . 

Production Me thod o f 
City County ~"th Di amet e r Gals. -;: er fvUn . Production 

Bee Lake 
Belzoni 

II 

MiJni eh t 
SilvtJr City 
Browning 
Shell Moun d 
Minter City 
Do ck ery 
Drew 
Moo rh e&d 
Ru l evtll e 
Greenville 

11 

II 

Holl an dale 
Lel and 
Ed en 
Yaz o o City 

Holmes 675 1 411 500 Flow 
Hum1~ hr oys 771-;f 1 611 294 II 

It 658 1 4" 100 II 

It 645 1 4 " 500 II 

II 7 55 I 411 1 .30 It · 

Leflore 266' 211 200 1J 

II 426 1 .30 0 1J 

II 457 1 2" 50 It 

Sunflo wer 9 :J(J I 2 11 1 0 0 It 

II 600' 611 100 II 

II 150U1 411 300 II 

II 864 1 311 100 II 

Washington L1 8 CJ I I" ·±00 Air 
II s ;2o 1 10 11 1,000 II 

II 5'15 1 1011 508 Electric 
II .3&}5 I 6" :GO 0 -. Air 
II 5 27 1 4 11 lU O Steam 

Yazoo 8 (j(! I ,3 11 20(1 Flo w 
II 801 1 8" 200 II 

·--·-------·-··~--·-·-·--·-· 

6Minimum an d Maximum Qu antiti e s o f Min e ral 
Con$titu ents in Ha t ers fr ,:> m Lisbon Fo rm o. ti on a . 

(Parts vo r Milli on ) 

------ -·--··--------·-··----·-·-··-------····--··-·--------·-·--· 

Pump 

-----------··-- - ----------·--.. ··--·----"'M L4.l:IQ_u_m _ _ __ M -9:_xi_m_u_m __ 

Silica (Si0 2)- - - - ---- - ------ - - --------
I r on ( F e ) - - -·- - - ··· --··- ---- - -- ·· - - -· ·- -· - - ·· -- -· ··· - ··· -- ---
Ca lcium (C a ) --------------------------· 
Magnesiun (Me)- - - -- - ------ -- - - ------ -­
Sodium a. n d Po t assium ( NaK)- -·-- ····-····--···- ·­
D i c arb on at e R ad l. ? 1 e ( H C U 3) ---- -· ··· -- · ·· -- ··· - -· 
<' 1 l t - ~ . ., ( '-' . ) ..:>1.1 :J 1<:"~ . () J.{[l (.. ~c . .!. (; u ,j ,,~ -·· ..• -- ... ... ------ ... . . ·- -- ·- -- ... -

Chl.o ri c1 e Rncli cl e ( Cl) -----·- ······ ---- -··- ·· ···- --­
Nitr a t e Rncl.i cl e ( N 0 3) b- - ·- --·-·- ···------ - ·- ·· ­
Tot a l dissol v ed S0li ds-- - ------------­
T o t a l h<1 r dn o s s '-~ s C o.CO N -- - -- - - -- ·- - · · - --- --- ·-

D 

11 
• 20 

l. L1 
. 4 

1 3 
63 

!J 0 0 
' ,-

;.....[: .. ;) 

• CI C1 
l ~J \1 

5 

GO 
4 .3 

68 
~2.2 

51 0 
1235 

150 
'7 2 

4 .0 
1 21 4 

250 

---- ·---·--------·-- -·-----
aBase d on results of 18 an a lys es , n s f oll ows: Cl e r ke County, 
Nos. 21, 2 2; Covington Couuty, No . 5; Ho l ue s County, No s. 1 ?. , 
16, 32 , 33, 0'7; Humphreys County, No . 9; J as;.e r llounty, No s. 
2 , 5; J ones County, NofJ. ~) 7 10; Nowt on County, No. 20; 
Sh a rkey County, No s. 2 , 3, 5 ; Smith C0unty, No. 1. Fo r co m­
ple t e analyses s ee county d es c rip tions. 
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bB a se d op 15 de t e r min a ti on s. 

6 ~P· Cit.; Page 5 2 _________ _ 

Alluvium 

Th e surfac e f o r ma ti on o f th e Mi s sissi pp i Al luvi a l P l a in c onsist s 

o f cl ays, silts, s a n d s a n d g r av els l aid down as riv e r a lluvium. Th e 

l o wer half o f th e s e depo sits is c ompo s e d l argely of po rous s ands nnd 

gr a vels which ar ~ satura t ed with har d wa t e r h avin g a r e l a tively high 

min eral coritent. L. W. Stephen so n mak e s t he f o ll owin g st a t ement: 

"The a lluvial d epo sit s t ha t u nderl ie t he· Ya zoo 
Delta t o dep t h s o f 1 25 t o 20 0 f ee t c on t a i n vas t qu antiti e s 
o f wa t e r, which mny be regurded a s practi cally in exhausti ble 
ev en l o c a lly; a well of l arge di ame t er wou l d p ro bab l y y iel d 
from these deposits a s hi gh as 3,000 t o 4 ,000 gallons a 
minut e vvithout s eriously l ower i ng t he wa t e r l e v el. 117 

7 Op. Cit.; _ P a~ 15 

Since this wa ter i s no t unde r pres su re , it do e s no t p ro duc e fl owin g 

wells. Therefo r e , i t is usu al l y c ~ s ed- o ff fr om t he lo cal wel ls which 

a r e sunk t o un de rlyin g b8d s o f Eo c en e age , t he Lisbo n a n d Holly 

Sprin g s aquif ers. 

Conclusions 

It is o bvi ou s fr om t he f o r ego in g dis cu s sio n thc t t he entire 

Alluvi a l Pl a in Regi on of Mis siss i pp i wi l l p r odu c e an abun dan t a rtesi an 

wa t e r sup p l y , a supp l y suffic i en t to mee t t he need s o f any in dustri ~ l 

\ dev e lo pmant which is lik el y t o be cnntemp l a t e rl wi t h i n t he next de c a de . 

On the wh ole, the ~ou th e rn porti on probab l y hus t he grea t e r p ot enti a l 

wa t e r su pp ly sin c e aquif e r s of bo t h t he Li sbon nn d Ho lly Sp rin g s 

f o r ma ti ons a r e a va il able an d th e la tt er i s p r a ctic ally u n de v e l o ped at 
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the pres e~t time . 

Re c ornm en dation s 

Th e Mississi p p i Alluvi a l Pl a in i s reco mm en d ed a s an a r ea f o r 

l o c a ti on o f in dustri e s in which l a r ge qu antiti e s o f a rt e si an wa t e r a r e 

n eed e d , sinc e s ev e r a l abun dantly p r odu cin g a quif ers a r e pr e s ent a t 

d epths which r en de r th em a v a il abl e a t mo de r a t e c ost; y et, t he a r e a is 

l o c a t ed f a r en ou gh fr o m th ei r zo nu o f ou tcrop t o insu r e a st eady an d 

c ontinu ous fl ow . Furthe rm o r e , t he wa t e rs a r e u n de r su ff i c ient hy d ro­

st a tic pressur e t o ~e rm it l a r ge fl o wi ng well.s t h r uout t he a r ea . In 

order t o c ons e rv e th e presen t su pp l y , h owev e r , a n d t o p r e v en t d r a in­

iri G o f ad j a c ent a r e a s i n wh ich a rt e si an wa t er s a re n o t p r e s ent in such 

abun danc e , c a r e ful r~gul a tion o f wa s t a ge i s r e c ommen d e d . This is 

e s peci a lly i mperat i v e wi th re gard t o t he fl owing walls, many o f wh ich 

a r c pe r n itt ed t o f l o w c on tinuous l y a nd unne c e ssarily . 

South Mi s s i s sipp i 

· An o th e r ar ea r e c ommen ded a s s a tisf ac t o r y f o r d ev e l opm.en t o f a 

wat e r su p p l y o f t he magnitude n eed ed f o r indu s tri a l dev e l opmen t is in 

South Mississippi, p a r ticu l arly i n t h o Gu lf C o~ s t Count ie s. South 

Mi s sissipp i inclu d es t wo physiogr ap hic r egi on s , t he Coas t a l Ter r a c e s 

an d th e Pin e Hill s. The Coast a l Terr a c e Regi on extend s i n l and a bout 

20 mil e s fr om th e co~ st, &n d i s p r a c t ically c o - ex t ens iv e with th e 

outcrop o f t he Coa s tal Ter r ac e F o r m& ti o n ( S e e a t t a ch e d maps ). The 

t op ogr aphy r an ges fr om gen tly r o l l i n g on th e nor t h t o l ev e l on th e 

s outh, a n d n e a r t he co n 3 t nrc l a r g e are a s o f ~ oo rly d r a i n ed l o wl an d s, 

s wamp s an d mar s h es . In n o p a rt c f t h e Coas t a l Terr a c e aroa do e s th e 

elev ati on ex ce ed 100 f ee t nnd in mo st p l aces it i s l o ss th un 50 feet. 
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T_J;l.e :Pirte Hills Region extends northward for a distance of 100 

mile~ or more and is practically co-extensive with outcrops of the 

Citronelle Formation and the C.atahoula Sandstone. The topography 

ranges i~6m rolling to moderately rugged hills, and the elevation 

varies from less than 100 feet in the southeast to 500 feet or more 

in the northwest. 

Catahoula Formation 

The major artesian aquifers of southeast Mississippi are con-

tained in the Catahoula, Hatti e sburg, Pasc agoula and Citronelle 

Formations . (See Geologic Section att a ched), and the entire Pine Hills 

area constitutes the catchment basin f o r these aquifers. The coarse, 

porous sands and sandstones, which make up major portions of the 

Catahoula Formation are particularly well adapted as water bearers, 

and in South Mississippi the relatively few wells which reach the 

Catahoula indicHte that it contains an abundant water supply which 

is as yet largely undeveloped. The Catahoula is of particular impor-

tance as ~ potential source of wa ter in Marion, Lamar, Forrest, 

Perry, Q~eene, George and northeastern Stone Counties, in which areas 
: : ·.t ,:' 

all o~ the water-be a ring beds of this formation should be encountered 

between ~00 and 1,000 feet of the surface. Thruout most of this area, 

due to the altitude, water from this source _ would probably require 

pumping. However, fl owing wells from the Catahoula Formation may be 

expected ip lowlands of the major valleys such as those of the Leaf, 

Chickasawhay and Pascagoula Rivers. Along the c oa st the Ca tahoula 

Sandstone is too deeply buried t o be c onsi de red as an aquifer for 
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ordinary domestic use. However, where l arge quantities of water are 

neede d f o r in dustri a l us e , th o Ca t aboulo cou l d be tapped at dep ths 

of from 1600 to 1800 feet an d should yield strong flows o f w.uter. 

The f ollo wing tables, showin g wells drilled into the Catahoula Sa nd-

stone in South MississipJ.;i, in di c a te th e adequacy o f the we.ter supply: 

Location 

Table Showing Representative Wells of South 
Mississip~ i Region Derivin g Art es i an Water 
from the Catahoul a Fo r ma tion. 

Production M ethocl of 
City County D apt h. __ ]i C]lil~~ e:r ~L<?-1 S__:___i"J er Min. Pro duction 

Lumberton Lamar· 810 1 811 700 Air 
Sumrall II 570 1 100 pump 

11 II 4091 6" .50 (1 Air 
Hattiesburg Forr e st 360 1 811 550 II 

11 11 .5()(11 an 250 " 
II 11 453 1 Gil 750 II 

11 II <:1:35 1 8" 750 Gfts 
( 300 ) (Flows) 

Hattiesburg Forrest 694 1 6" 750 Ste am 
( 3~i0) (It,lo ws) 

Hattiesburg Forrest 4 50 1 611 400 Flows 
Columbia Marion 6001 G- 11 600 1l 

San dy Hook II 85 '2. I 4" 70 II 

8Avera ge , Minimum and Maxim um Qu antities o f 
Min eral Con stitu ents in Wa t ers fr om Ca t n­
houla San d stone. 

(Parts ~er Million) 

Silica Si02)---- - ------------------­
Iron (Fe)------------ - - - ----- -- ·----­
Calcium (C n )--- - - - -----------------­
Magnesium (M g)---------- - ----------­
Sodium an d Potassium (Na K) ------ --­
Bicarbonate R a~icl e (HC0 3)- - -------­
Sulphate Raeicl e (S04)-- - ----------­
Chlori cle Radicl e ( C1) ----- -- ------- --- ­
Nitr~t~_Rad~cl e (NO~)--------------­
Total alss o ~ve d sollds--------------

1\.._v.e r c,ge 

32 
1.1 
(" ,. 
l) . ~ 

2 . 4 
49 

119 
15 
l •l 

• 3B 
1 ?7 

Minimum 

9 
.0(; 
• 4 
. 5 

2 .8 
7.3 
1. 6 
1.0 

• (1(, 

24 
To t a l h a r dne ss .c.. s CaCQ .3---:-...=.::-·---.. - _____ _ 2.~----

8 0 p • 0 it • ; P a g ~:__· ...:5::.._6::..__ _______ _ 

M o.xi mum 

69 
Ll. 5 

17 
G.2 

225 
48 6 

9:3 
54 

·L 8 
578 

6 8 
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H.a tt.i e sbu:r:JL.F o rm ati<;m 

Th o ~ a t~i esburg F o rm ~ ti a n, which ov 0rli c B th e Ca t ahou la ~cnds t o n e , 

crops c~t only on the l owe r slo pe s o f dee~e r ~ivor valleys. Elsewhere , 

it is c0rup l e toly overl appod by the Citronnelle Form~ tion. Whil e t he 

Ha tties burg ~s compo se d mos tly o f cl ays ~nd s ~ndy cl~y s, it also 

cont ains n fe w b e ds o f po rous s and, some o f which yield l a rge qu an ti-

ties o f wa ter. It is th e mos t f ea si ble S!::urce o f wa ter supply f or 

domes tic an d muni ci pal uRe t hrough a large portion o f South Mis siss-

i pp i, and in t h e n or th e rn parts o f Forr e st, Perry an d Gr e ene Counti es , 

it y ields a strong fl ow of ar t 8si an water in th e deepe r v alleys. 

Along the coa st, also , th e H (:~tt1 ot> bu r g is a po t cn ti c:Lly impor t ant 

wa ter producer, an d i n Harrison County, wh ere it i s en c ount ered a t 

~ dep ths of 800 t o 1 200 feet, it yields st ro n g fl o ws o f pure wa t er . In 

'· 

.. 
f.. 

Hanc o ck and J a ckson Counti e s wat ar -~earing sands of Ha tti e s bur g age 

have been r epor te d a t de) ths 0 f be tw ~en 1200 un d 1 60 0 fe ot. The f ollow-

ing tabl e s illustrate its i m~ort anc o as an aquifer~ 

Locati on 
City 

Natchez 
11 

Biloxi 
11 

11 

It 

Gulfport 
11 

Han c~ s horo 
Columbia 

11 

Tab l e Sh0wing Repres ent a tive Wells o f South 
Mississi pp i Re gi on Derivin~ Ar t e si an Water 
fr om th e Ha tties bu rg Fo r mn tion. 

Pro cJu c ti on 
County .P_•~.E .. lli ___ _ D i :un e t e ~--g. e. l_e.!-.. ll .. ~ r Ivl in. 

Adams B oc~ ' B" .50(_1 
!I 275 1 8" 3U Ci 

H-'.l rri s on 928 .1 8" 900 
!I 960 1 G" :sou 
II 9GCl 1 4 " 5 60 
!I 920 1 G" '/(JCJ 

" 117:3 1 6" 4 0 C; 
II 86 f-: 1 811 450 
It 8 36 1 <JLu 

t~ ... 2 150 
Marion 495 1 6" 8 (J (J 

11 5U (l 1 6 " C1 nO 

Me t hoc; of 
Production 

Air 
11 

Fl ows 
!I 

11 

!I 

" 
It 

11 

11 

11 
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9 A • • c1 ~~ vera8 o, Mlnl.mum an 
Mineral Constituents 
Hattiesburg Clay. 

Mnxinmm Qu antities of 
in Waters from 

_ (Parts per _Mil .li o~,-'----
----:--__,..------------------·--,.--...!Y.-££!1__[£.§_ Mi~ im,U!Q .. M [~]_'i!!G:m. 

Sili~ ~ (Si02) ----------------------­
I rori. ( .f e)----···--·--------·--------------­
Calcium . (Ca)-----------------------­
~acine~ium (Mg)---------------------­
Scdiu~ · and Potassium (N a 1)--------­
Bic~i~~nate Ra dicle (HCO~)---------­
Sulph~te Rad~clo (so 4)-------------­
Chlorl.de Rad1cle ( Cl) ------ -----------­
Nitrate Radicle (NO~)----- ---------­
To tal dis sol v o d solids-------·--····---··-----­
Totul hardness as 0&00~--------------

29 
. 70 

2. 5 
1.5 

' 7. '>: 0 

107 
12 

5.2 
.12 

l .. ~,J 
12 

16 fi(j 
; .f 

.07 1.5 

. 6 5.2 
• 4 3.2 

L1. 6 90 
9.8 208 
6. 5 16 
3.0 12 

• (l(J 1.0 
29 ~2 30 

L1: 24 

--------------·----.-----·· --------------------------------
9 0 p • cit . ; p §:_g_~_? 7 ________ . -----·····-.. -----------

Pascagoula Formation 

The Pascagoula Cl ay, which overlies the Ha ttiesburg, varies in 

thickness from a feather-edge in the center of Lamnr, Forrest, Greene 

and adjoining counti es to ap)roximately 400 feet in southern Hanc ock 

County. It crops out only on tho lower slopes o f deeper valleys ~nd 

south o f the Hattiesburg cl ay. Although composed mainly of cl ays and 

s andy cl ays , it contains a number o f porous wnt e r-beering s ands, 

particularly in its s 0uthern extension. In the pa st, the Pascagoula 

h as been the major wa t er-producing form a tion of the Coastal c ounties 

where it is encountered between depths of GO D feet n nd 1:;-:oo feet. So 

f ar as kn o wn, this f o rnntion is n a t water-h earing in its northern 

extent, and furnishus only moderata quantities o f wa ter in Pearl River, 

Stone and George Counties. In the Coastal Counties, however, it yields 
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stron g artesian fl ows and is prob ably the most important s ource o f 

artesian water. The foll owin g tables in dic a te its importance as an 

aquifer in South Mississip pi: 

Location 

Table Showin g Representative Wells in South 
Mississi~pi Region Deriving Water from the 
Pascagoula Fo rmation. 

Pro Juction Me thad of 
City Count;y: Depth Diamet er G_§:_l ~12..e r Min. Pro duction 

Bay St. Louis Hancock 1, OO CJ I 411 250 Flo Fs 
11 II II II 1,000 1 <1:11 350 II 

fl II II II 1,036 1 311 30(! II 

II II II II 860 1 6" 500 " Waveland II 950 1 4ll 375 II 

11 II 1,040 1 411 40J II 

Biloxi Harrison 670 1 .311 175 II 

Gulfport 11 G50 1 4 11 25 (1 11 
11 II G70 1 4 11 30C: 11 

Longbeach 11 8 4(11 4'' 40Cl 11 
Miss. City II 915 1 4 11 475 ll 

Pass Christi an II 7c.o' 3" 150 II 

11 II II 9~l(i I 4" 1100 11 
Deer Island J a ck son 846 1 411 360 11 
Moss Point 11 1,100 1 411 2!.i0 " 

II 11 II 79 3 1 4 11 lCJC; II 

II 11 II 1,550 1 61~ tl(l(l II 

Oce £Ln Springs II 965 1 411 250 II 

Pascagoul u 11 875 1 611 5CJ (, II 

McComb Pike 615 1 1 1 5/8° 750 Air 
Ma gnolia II 324 1 811 50 (· 11 

---·-·--------·--------·-------- -
10 

Average, Minimu m an d Maximum Quantities of 
Mi neral Constituents in Wuters fr om P a sca­
goul 11 C1 ay . 

Silica (Si0 2)--- - -----------­
Iron (Fe)-------------------­
Calcium (ca)---------- - ------ . 
Magnesiu~ (M g)--- -----------­
Sodium & Potassium (Na K)---­
Bicarbonate Ra dicle (HCO~)--­
Sulphate Ra dicle (80 4)------­
Chlori de Ra dicle (Cl)--------

(P art s per Million) 

-~v e r o.._ge Minimum Ma ximum 

33 
• 22 

2 . 4 
• 9 

122 
252 

6 .7 
55 

(Continued 

11 53 
.ou 1.1 
.5 11 
.1 2. 5 

10 .581 
30 5.51 

.7 15 
5.? 284 
on P o.ge 32) 
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Nit :r~n t e Il v.d i cl e ( N 0.5) --------------···--­
T~tal dissolve d solids-------- - -----­
Total hardness as CaCO~--------------

• 25 
.558 

9 

.oo 
4.9 

2 

1.;5 
9 '79 · 

l? 6 
·---------·-·-----·-------· --·------'··· ·-----···-

\Oop~ Qit.; P age 58 

[ .: 

Cit ro n e 11 e F o rm o. t i on 

Th e Citronelle Formation consists predominantly of s~n d , with 

con si de r abl c ' gravel and thin in terb added layer a o.nci 1 en s e s o f c l uy. 

Bec ause o f its wide extent , l a rgo c a tchment area, and porous n a tur e , 

the Citronell e has been a major wa t er-producer for domestic usc in 

much of South Mississippi . Thous ands of shallow wells have been du g 

or bored t o wa t er-be ar ing s and s of this form ~ t ion thruout it's belt 

of outcrop. In Hancock, Hurrison, and J a cks on Counties th o Cit ronelle 

Form a ti on l. t•l . ,_, ove r l a i d by Coas t al Terr a c e dE3l;osits of lo am s, sands 

and clays t o a dep th of 20U fe e t or more aJong t he coas t. In this 

a rea basal san ds en d gravels of the Citron olle fnrm a n i mpor t an t 

source o f wa t e r, nn d wells drillod t o this horizon give a small t o 

moderntely l a r ge flow. It would se·em, however, th ~i t t he Citronelle 

doe s n o t f orm nn adequ a te source o f water for l a rge sca le in dustri al 

do~e lopmen t in much of the nren under consideration. The fo llowing 

t ab les indicate its l o ca l importance as an aquifer: 

Lo cation 

Table Showing Ropresent&tiv e Wells of South 
hlississi~pi Area Deri ving Artesian Wa t er 
from th e Citronelle Formati on . 

Production Method of 
City County . ....:D:::...;::.U.c:P...:t:.:.:;h:__ __ _.:::D...=i~~-rn e_:!~_g_ G .:-::.1 s . ~ r Min . P r r) c'! u c t ion 

Bay St. Louis Hancock 
Dillville ~ 

SOUl 
57 51 

15 Flows 
4-0 It 

(Continu ed on page 53 ) 
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(C on tinu ed fr om Page 52) 

Loc a ti on Producti on Me t hod o f 
_C_i;_t:..u"J'_·· _______ c;;.._.:;.o_;cu_n_t_,y.._ __ D e.J2..!.l! _ __ pi f~~ ~-~L __ Q_~~l s ..!__Q.Q_Lltl:.n~ .. ...Ex~ c.~1.~.c t~ or._ 

Kiln 
II 

Hc.n cock 
II 

5() (1 I .5" 9(J(J Flo VI' S 

Lo etcnr,n 
Wo.v\;)1 on cl 
Biloxi 
Miss . City 
P ss Christi a n 

II 

If 

Ha rrison 
II 

ll 

F a nt o ine~l eau J ~ cks on 
M.HiS Po int 
0 c e<:n S_;::J rin g s 

If 

Vcncl eave 
Fernwoo d 
McComb 
Su:nmi t 

If 

If 

If 

ll 

II 

Pike 
11 

11 

56 ~ ' 6" 600 
750 1 4" 200 
458 1 5" 50 
440 1 2 " 50 
5 57 I 2~11 300 
450 1 ,311 50 
6 25 1 2¥·" 60 
560 1 2z-" 40 
5 45 1 4" 250 
5:351 Gil 250 
229 1 3 600 
194 1 10 11 350 
1C0 1 8" 30Cl 
110 1 8 11 115 

------· ----- ----~·~ .. ·----------

11 Average, Minimuc rnd Mrxi~um Quant iti e s 
of Min eral Ccnsti t ueu ts i n ~n t ers fr om 
Citr0nclle F 0 r~Lticn . 

Silica (S i02 )-- -----------------------­
lron (F e)----- - - - ----- --------- - ------­
Cnlcium (C a )------- - ------------------­
Magnes ium (Mg)------------------------­
So d:i.u m c..n cl potassium ( N n K) --·--·---- -.. -· -· -· 
Bi carbona t e Rcd i cl e ( HCO 3 ) - -- - ·----·- - ---­
Sul pha t e R<:i.d i cl u (S O 4 ) __ :... ·-----·--- .. --.. ------ ­
Chl or i d e Radicle ( Cl ) -- -----·----·-------.. -­
Nit rut e Ro.d i cle ( N 0 3) -· ---- - .. · -·--·- - ----·--- -· 
Tot ~l ~ is s o lv ed solids----------------- ­
To t ul hardness as C aC0~ -- - - ------------· -.6 

19 
• !1 '1 

2. 5 
1.2 

31 
G'J 

L1 . 9 
9 .5 
2 .7 

105 
1 6 

I' • tl 
T rr1 ce 

• '± . 5 
5.7 
7 • . 3 

. 8 
4 . () 

23 
2 

II 

II 

If 

II 

II 

II 

II 

If 

II 

If 

II 

Af1· 
II 

St eu.m 

56 
3 .0 
4 .1 
5 .1 

92 
228 
15 
21 
1 9 

270 
20 

------------·------- -·---·-----·----
11 Op. Cit.; :t_:Qge 6Q_ ______________________________ _ 

Coastal Terrnces 

Counti e s , arc unC!.erl &it:l by lonw, cl ay , .nd G::n d of Pl(:Jis t. o c ene age . 

The t e rra c e deposit s contain u number o f s~nd beds th~ t c arry abu ndan t 

wa t er, bu t since thi s wa t er i s no t un der suffici ent a rt es i J n he ud t o 
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produce flowing wells, and since t he water of these bed~ is like l y 

to be o f poo r qu a lity, th ey are not conslAered a good sour ce of 

supply . Mos t wel ls, therefore, are drill ed to d .. oper ho ri zons . 

Gulfp 0 rt 

A most int eres ting repo rt on th o ar t es ian wc t er sup p l y of Gulf-

port, Mississippi, is contained in an unpublished manuscript, 

"In du strial Waters of MississiLi ", by Ralph E. King, Engineer, ra t er 

Res ources Divisi on, Mississip p i State P l anning Commis s i on. All of th e 

Gulfpo rt wells o.ppenr t o derive their wa t er from sands of th e Pasca-

goula Form a ti on. Th e comple te repor t follnws: 

·)~ 

Gulfp ort, Ha rri son County 

"The City of Gul ffor t is su~pl ie d with ar t esian water fr om 
a great number of wel ls which range in depth from 600 to 
800 feet. The ou t pu t of t he wells v o.~ ies ~cco r din g t o the 
size o f t he well s. During the past ten years there hao been 
no noticeable decrease in either the pressure or output o f 
these wells. Mos t o f th e industries in the city have their 
own wa t e r wells. The wa t ers from th e se wells con t a in only 
an infinit e sim al trace of iron 0nd are sli ghtly al k a line. 
Th e re are no disso lv ed salts of lime or magnesium p r esent, 
ch emic e l anal yses showing the wa ter to have a hardness o f 
zero. Th ese waters are ideal for industri a l uses. A chemical 
analysis of th e unde r ground water at Gulfport is given 
below~ After analyzin g a sample of this wa t er , th e firm of 
Hung er f o r d and Terry , I nc., made the f o ll n~ing statements: 

Ill We have never, in ou r rH:arly 50 yeD.rs o f business 
experience and ou r analysis of man y t housands o f 
wat0r supplies, found a n atura.J. water containing 
n o hardness. We aro a lmost inclined to beli e v e th a t 
t he sample o f water sent us fr0m Gulfport was t nken 
fr an a zeolite water softener ma chine whi ch, of 
course, is capable o f producing a water havin g this 
analys is. The sample o f wa t er sen t us is in deed 
excellent a n d would be suitable f or any textile 
requ i remen t inclucHn e t he most rigi d . 1 
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An a lys i s o f Water Su pp l y a t Gulfpo rt 

( P a rt s ~ er Mill i oL) 

Silic a--- - - - - -- ---- - -- - ------ -·- - -- -
Iron and Alumi nn O xi d ~- -- - - - - - - - --­
Ca lcium Oxi de---- - -- - ------ - - --- - -­
Sulp h a te Tri-oxid e- - - ---- ·-----·---- ­
Ma gn esium Tri-o xi de - - ------ - -- - - - --
Chi orin e- - ------ - --·- -- - --- -- ···-- ·---·- - ·­
H a r dn e s 8- ·- - - -- ·-- ·-·-------- - -- - - ·- - -- ---

30.82 
3.00 
8. 0 0 
9. 0 

21. 4 
1 40 .38 

0.0 

Da te of An a l y sis Ma rc h , 1 9 56 

Conclusi o n 

*Info rm a t i on ob t ain e d f ro o Gul fp o rt Cham b e r 
o f Commerce . An a l ysis by the f irm o f Hu ng er­
f o rd an d Te rry , Cl:'ly t on , Ne w J ersey . 11 

South Missi ss i p p i is c a p a b l e o f p r oduci n g a l a r ger sust a in ed 

supp ly of a rt e s ian wa t er th an any o t he r po rt i o n o f th e s t a t e . Th i s 

is p a rti cul a rly tru e o f t he f ift een s ou t hernm o s t c ou n t ie s an d o v e r 

much o f th u t a r ea , exc ep t f or t ho t h r e e c oa ot a l c Gu nti os , t he wa t e r 

r e s ou rc e s a r e p r a ctic a lly u n d ev elo ped . In t h e c oas t a l c ou n t i e s, 

although enormou s qu antiti es a r e a l re ady being ) ro duc ed , t he r e wo ul d 

ap p e a r t o b e n o p r obabili t y of s e ri ous over-dev el o pmen t , p r o vi d ed 

r ea s o n a b le c ons e rv a ti on measures ar e o d~p t c d . 

Rec ommen da ti ons 

P ractic a lly th e entir e a r ea is r e comm en de d as su it Gb l e f or th e 

e st ab li s hm ent o f i n dustr i e s i n which t h e a v a i l abiJ.i t y o f mo de r a t e t o 

lar ge qu antiti e s o f a r t es i an wa t e r i s t h e d et e r~ i n i n g f a cto r . In 

o r de r t o as sur e t ho mo st ec on omi c u se o f a v a i l a ble r e s ou rces a n d t o 

insu re a gains t was t a an d d eple ti on o f t he se res ~ ur c e s t h e f ollowi ng 

measu re s &r e sug go s t e d: 
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(1) Th ere s :wu l d probaol;y he a gr ea t er ccnc (mtration o f wnt~) r con-
# •• .-

SUhli n g in ~us t ries ifi t ~e southe1n <l rt (; r t he area th <:tn in 
' . 

th e northern pfir t. 

( 2) St cpo t o ~re v en t r a~ i d rnn off o f r a inwaters should be t aken 

thruout th e a r ea . 

( 5 ) The pro du ction a n d un e of water s hou l d b(~ r egulated t o ~· re-

v en t th e enormous waste a t vresent pre v ~ilin J , due to u ucon-

trolled fl ow from numerous lar ge , fl cwiu R wells, ~any of 

which are now aLandoned . 

In ~ddition t u qunntity a nd quuli ~y o f wa ters av aila ble for in-

dustri al uses, th e tem~eratura o f tho wa t er m~y lJe a liniting f a cto r 

in industri a l devel opment. The ternp or~ ture 0f t he wa t er ~ould, o f 

necessity, be the sama us th a t ~ f t he a quifer in wh ich it is ccnt cined, 

·. an cl , since the tenpc r ature ,) f t ho cnrth in c rct ... ses with de;)th, t he tern-

per a ture o f artesicn ~at ors wou l 0 a lso increase wi th t ho deJ th fr~m 

which they a re derive d . In gonornl, it may be st a ted th a t a t any 

sp e cific locality th e t empe r a tur e ~ t n ~ep th o f t hirty to sixty f eet 

r emains unifo rm thruout t he year and c ~ rrcsponds, approximately, to 

th e averave annual t om~era tur e a t tha scirface. Below th a t d eJth the 

a v e r a ge r a t e o f incre a se is 1°F f o r each 64 f eo t of inc rea sed depth 

( wo rl d averag e ). It should be r emember ed , o f course, th a t over lar g e 

par ts of the earth 1 s surface t he rate o f incr ea se devi a tes fr oTI t ha t 

av e rage, ~n d that in unc c nsol i da te d Co ast al P l nin sediments, such as 

those which un derlie th e State o f Mississ i pp i, th e incr ea se o f 

temper a ture with dep t h is lik el y t o be much l o ss tha n t he avor~Re, 

while in regi ons o f recent v o lcanic a ctivity th o increase in tempera- . 
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t ure is a l mos t invar i ably much gre a ter than th e average. 

Info r mat ion upon which t o base an accurate estimato o f t he t ern -

pera tur es d f Mississippi's ar tesi a n wa t ers is v e ry meager as yet. How-

ever, ~ased on t he temperatures o f s a me half-dozen or more sc ~ tterod 

wells o f known depth, i t wou l d appear t hn t in the north ern t ier of 

c ounti es the temperature in c reLses with dep th a t a rate of approxi -

mat e ly 1°F f or each lGO feet. Farther s ou th th e rate of increase f a l l s, 

end in the c oa st al counti es it is on l y Gbou t I°F for eac h 300 feet. It 

sh ould be po int ed ou t t hat all of t he wells used as a basis f o r these 

estimat e s were relativ e l y shallow (all were les s tha n 1,000 feet in 

dep th), and it is quit e probable th a t a t gre ate r dop ths the r a te o f 

i ncrease is sl ightly higher, p~rticul arly in the s uuthern par t o f t he 

st a te. However, us e of these figurt::: s in eonjn.netiou wi t h thG a v e rage 

·. tnnu a l . temperature (See Map o f Average Annu a l Temporatur e ), wil l y i e l d 

a f a irly a ccurate neans o f C'.)l:lputin g tho t e-npbra tu :r:e of wo. t eT at an y 

depth and l ocali t y in the st a te. 

He' sum e1 

Th e people of Miss1 ssipr i. are exceodinp;Jy fortun a te in having a t 

th eir dispo s a l an easily a vailable su pp l y o f ground water, ~ur e enough 

und in suffici ent qu ant ities to yield abundant ly for dome stic purpose s. 

They are doubly b l es sed in th a t t h is wat e r su pp l y is s o widely dis -

t ribut ed and so inexpensive to devel o p tha t t he re is practically n o 

sec t io n o f the st a te ~hich caDn o t ec on omic a lly J r oduce en~ugh wa ter t o 

.. 
supply any domestic demand which ~ay de v elop. Furtherm o re, aztesi2n 

conditi ons prevail throu gh ou t t he s t a te, i.e., large quan titi es 

of water a re h e l d in su b surf a c e beds o f po rous s ~n a 
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( aqui f ers) u n de r hy dros t a t :Le }He ssu.r c sufficient t o c..-::.us o it to rise 

ne arly t ~ t he su rf aco ~hero t ho equifer is pcn otr a t od . In f a ct, n ver 

l a r ge areas , f l oV'!ing we ll:.; &.nd S].rings o.r ,., n o t unC <)mmon ( See M:=ti' ~ 

Ar eas of Flov·iing WellB ). The impor t an c e o f en o.d.eqU<l GC su p:;_; l y o f 

J?O t o.b lc wa ter i s reaJ.i:<.ed when it is remeubered th c~ t in m::uy ::; e Gti on s 

of the Unit ed St a tes th e density o f popul ation is defi nitely limit ed 

by the sc arci t y o f wa t or av<i l a.b le f o r c1()ffi8~:tic n~;e o r by the engi-

neering difficulties an d ex~: ense invvlv ed in dn v ulojJinr; a po ten tit.:. l 

p r oper dev el o p~en t o.n J conoervation a rc prcctic ed . 

In dustrial ~&. t ors 

The a reas in ~hich l urgc quan t ities of v rtesi~n wuter a re avail-

o.b le f o r in du st,ri .:;. l uses , h 'H:E.wor, :J.r<:) s o?lewb.a t mo re limit ed . It is 

obvious th a t th e s~ecific quantity o f wa t er avai l ub le f o r sustained 

production is de~en dan t u;on th e nmoun t c f rainwater wh ich seeps into 

th e ground in t he nrea in wh ich the aquif or outcrop s ~ n d the free do m 

with wh ich it perco l a t es t o repl3ce th o wa t er whi ch is being remo v ed. 

The water supp l y, t herefore, is not in exhnusiibl c . It is on e of the 

bas ic r aw ma teri al s, th e availabili t y o f wh i ch muy be the de t e r mining 

f acto r in limitin g t he erowth of in dust ry. It is fittin g , t he refo re, 

th a t t he emphasis in the :LJreL'>en t rep ort be >le.c ed e n in dus tri al wa ters. 

In consi ~e rin g t ho de v el opmeL t of ~ wa t or su:p ly of such magn i-

tu de a s th a t nec essar y for industrial ~urposcs, s ev eral f a ctors must 

be t Qken int o consi ch ;ration. First in im;.ort(mce, of c ,) urs e , is the 

pr e s en c e of wat er-bc~ring strotu of sufficient c ap~ city end porosity 

t o su pply the demand; second in importl.)_n c e is a conside r a ti on o f th e 
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cost o f developing such a wa t er nu p~ly; ~nd, third, t he extun t to 

whi ch dev e l opmen t of a vail a ble a quifers h a s alre ~dy t ~ken p lace--the 

ext en t t o which the withdraw a l o f such lar~e quQnti ti e s of water woul d 

dan a ~e the well s ~lr0 ady in use. 

Wi t h th ese factors in mind, it is evi d ent th a t l ~rge a reas in 

MisslssijJ_~d will ~-; roduce artesi a n wa t er in quanti ties sufficiently 

lBrge to mee t the demands o f industri a l usc. Fiv e general regi ons , 

may be rec ommenclod in pnrt:' cul <::. :r; ( 1 ) The !Hock Pro.irie B elt; ( 2.) th e 

northern Loess Bluff s; (5) the J a ckson Pru.ir·io Belt; ( 4 ) t he i\Hss­

issipp i Alluvial Plain; a n d , (5) South Mississip; i. Of th e se five 

a reas develo pment of the Black Pr olric Belt would ~ robably en t ail 

the great es t expense because of tb.e i o llo >;ing c onditions: ( a ) The 

~ water-be a rin g strata lie a t g r eater dep ths thruout mo st o f the regi on; 

·. (b) p ar ti al consol i dati on o f se dimen t s in t h is urea prevents the groun d­

wa ter fr om circulating within the a quifer a s freely as in the aqu ifers 

o f o t he r a reas, and , c onsequently, mo re wel ls are required to ~ re duce 

the same v olume of water; e nd ( c) the c rtesian p ressure is not su f­

ficient to produce fl o ~ing wells over ~ o st o f tho region; a nd in 

those s mall c.reas in whi ell flo·fin g ll'JelJ s are po s si bl '=', the flow is v ery 

slight, theref o re, adeing the e xpense o f pumping. 

In th e northern Loess Bluffs and the J a ckson Prair i e Belt, a lso, 

flowing wells aro limited t o the relatj.vely s~cll areas o f valley 

bo ttom , and , c ansequ~ntly, over mo st o f the are a , any large-scale 

wa t e r de v e l opmen t must depond on pumping . However, t hruout these areas 

several good aquif era are present ~nd mod er a tely large quanti ti es of 

water c a n be secured wi t h out excessive cost. 
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Oth e r c onditi ons being oqu a l, therefo re, tho Mississippi Alluvial 

Plain and th o elev en s outhe as tern c ou nties o f th e State (particul a rly 

t he c oastal c ounties) s eem the mos t l ogic t:. l a re a s f c, r lar ge-sc ale 

water deve lo pment. The former h a s a sli gh t ad v ant ag e in one renpe ct 

b e c au se of the nbun r'!.un ce o f wntor a t sh rlll ow c1 op t hs (tho wa t er s o f 

th e a lluvi a l depos its), bu t the l a tt e r has th e udv&nt a ge of a gre at e r 

num be r of aquifers from which to draw, of stronger fJ. ow s anJ of somo­

what less mineraliz ed wa ter. 

R o c o mrn en d. at i o ns 

Fo r the de velopment and uti li zu t ion o f t ho artesi a n ~a t e r 

r e sources of the St a t e it is recommended th ~ t the f c ll awi ng princi­

p les apply: 

(1) In de v e lopin g n wa t er supply for a new ~lan t c a re sh ould be 

taken t o l o ccte a n d space t he wel ls s 0 t ha t the wa t er supply 

fr om existing wells will not be de creused . 

( 2 ) Great car e shou ld be exercis ed in locatin g in dustries wh ich 

require abnormally l a rg e quan titie s o f wa t 8 r, and this typ e 

of p lant shoul d be d isc ourage d f o r those arnas in which t he 

available supp ly is not especiall.y abund fin t. 

(3) The producti on and utilizati on o f water shoul d be regulated 

t o prevent useless an~ J.nrgc scale wastaga from in dustrial 

plants and t o p revent c on t nmin ~ ti a n o f streams a n d ground-

wa ters. 

(4) The fl o w of wu ter fr om flowin g wells sh oul d b e re gulat ed to 

prevent usGless wns t e , ~nd abandoned wells sho uld be capped. 
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(5) Conserva ti on measures in th e c a tc hmen t a re as o f th e st at e's 

aquifers sh ou l d bo encGuragod. These ~ou sur e s should be 

desiened t >J preven t rapi d run- o ff of rainwat e r :mel to pc~rm it 

the seepog 9 into th e gr ound o f suffici ent w~ter to r a~ l ~ ce 

th a t withdrawn a t th e wolls. This is the only way in w~i ch 

a continua U.un o f the ~mpply c an be assured. En cour o.g e;~Hm t 

of the f ollowing measures is ospecielly recommende d : 

(a) Reforestati on 

(b) Gr o wing of c o ver crops 

(c) Terracing o f s l op es 

( d ) Proper cultiv~tian o f ar~ble lund 

(e) Oth e r erosion control measures. 

" •. 
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