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Introduction . • 

For sever a l year s bentonite has been known to occur 
in the Upper Cr e t aceou s of the Coastal Plain west of the Mi s ­
sissi ppi River as well as in Wyoming and adjacent states . 
Its occurronce in LouisianQ was first noted by Fasten l and 
later descrj_bed by 3 r amlet t e2. Since that "time more or l ess 
of a search has been car ried on in Mississippi to see whether 
~orresponding material could be found east of the Miss i ss i pp i 
River . 

• 

Last S:pr ing I'.J.h"' . N. W. Dahlem sent the Mi s s i s s i pp i Geo­
l ogical Survey a sa~le of cl ay found on hiz land south of 
Aterdeen that was r ecognized as bentonite . A portion of the 
material was sent to Dr . Clar ence Ross, of t;b.e United states 
Geological Survey , who confir med thG determination and pr o­
nolli"'1Ced tho sample to be ben tonj. te of excellent quality . Dr . 
E,. N .. Lowe , Director of the Mis:'"jissippi Geological Survey , 
then made a :preliminary exmni nation of the deposit and pr o­
nounced it of sufficient inportc.ncc to warrant a mor e detailed 

. study wi tll a vievr t owar d future development, and accordingly 
the \ITi ter was asked to Il1..'1.ke th1s more de-t;ailed examination 
of the deposits . · 

Since this oxa.:m.ina tion •7as m'1cie , :Mr < VI . A . WiJ.liamn , 
of Boonevill e , has loca t ed beds of bontoni·te in Prentiss Coun­
ty . It is the belie:f and ho::pe of the Survey that ad.di tional 

. deposits will bo f' rJu...'1d. in the Euta~7 1'o1·ma tion of East Miss1s-
• • Slppli. .. 

------------------~-------·---- ----·- ·---------
1 Easton , H. D.: Oil Wcakly,Fe~ -18 , 1924, p~53~ 

2 Br amlo t t e , M. N.: Bon toni te in the Uppur· Orr.; -cc.ceous of 
Louis i ana , A. A. P . G., Vol . 8J No . 3 (1924) . 

-----------
*Assist ant Geologist , l~iE"s . 0uoloe;lcal Sur(r::y~ 
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BENTONITE IN MONROE COUNTY 

Location: 

The location of the bentonite in ~~~onroe County is shovm 
in Fig .I, and the location of this e.rea in Monroe County and in 
the state as a whole , i3 shor.rn in "b'ig . II . Outcr oppings of the 
rna terial can be found i:n the 1)eds 0f Panther und Li -ctle Panther 
creeks and ·!;heir numerous tributartes abo"Ltt a mile west 0f the 
Tombigbee River, in parts of Sections 14 , 23 , 26 , rl'Y.1) . 15S. ,R.7E. 
This area , from four to six miles south of the town of Aberdeen, 
can be reached by a good country road that has been gravelled, 
and which may be travelled throughout the year . 

Xoppgraphy and Geography : 
• 

The region in which the bentonite is lccated is very 
uneven and hilly. The small tributury streams of the Tombigbee 
Rlver have cut down into the upland, producing this irregular­
ity . The creek beds are from 7~ to 100 feet below the upland 
surface, forming many irregular valleys and sloughs with rat11er 
ste8p walls . Along the west sjde of the Tombigbee River there 
is no flood plain, and consequently the uneven surface exte~ds 
to thG river itself . The small tributary streams are without 
large enough flood plains to reduce the unevenness of the region. 

All of the str eams on the west side of the river in this 
vicinity are sw~ll , and their heads arc fairly close to the river. 
As a result , the uneven coun~ry is limited and does not extend 
far to the west . Usually in less than "tvro or tr...ree miles th0 -up­
land flattens and the country generally is mor6 even . I'hc surface 
of the countr y is covGrcd with much undergrowth and a moO.erato 
amount of timber . No part of th3 Qrea in the immediate 7icinity 
of the bentonite i~ undur cultiva~jon , as t~e topobraphy would 
make this very diff"icul t , or cve:1 imposf.ible . The tj.mber , con­
sisting of both hard and soft uood~ , is mainly second gro~th. oc­
casionally a largo first gro,.•,th tree can be see:n that was s:.1vcd 
from be:ing cut doYm by its inaccessibility , 

GEOLOGY 

Stratigraphy: 

The bentonite occurs in layers interstratified with the 
Eutaw sands of Uppor Cretaceous age . In the area under consider­
ation, two distinct beds can be soen, oach having a thickness of 
f r om four to seven feet. Possibly there are other beds of ben­
tonite above these two , as i.n this u.rua ·.the material above the 
higher bed is cover ed by slump , making it impossible to \"":orlc out 
a higher detailed section . 

In Fig. II a detailed soctior- is pres0nted 
rola tionship be twet::n thv tv1o J ayers of bentonite . 

• 
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or the unusual amount of sllUtlP :prusont~ :c.o ~ositive section can 
be v-:rorkod out imm.odia tely above the higher bo:t:'"!.oni to . · Tho s l ump 
mu tor ial is e rod. to gJ:>ay sane: on c. \70a the reel surface , suggo s t ­
ing that tho covercc nntcric:.l is 2:1robobly a s{\ndy shale . The 
outcrops in tho ro2.d-cuts :J1l. t;b_c up.:and , p8rhaps 50 feet strat­
igre.phicc.lly l:ig:2er than tho t<~n~or..i ·Ge , shons a green limy, 
s'J.c:.ly sand . Con corning the i:a tcrv·Jning me teriul, informu tion is 
lucking. . 

Tho upper bentonite ~utorops on tho to:p of a spur, 
25 feet abov0 Fan thor C:r8ok . 'l1h.G top is covered by slump, so 

. that only about five foot of the bed can be seen . Underlying 
thts upper bod , th8re is a lnycr of cvvnly-bcdded fine gray 
ltj:n.y su..nd that has a tllicknoss of c. bout 35 foot . The contact 
bo tv1ocn tho sand a.nd tho ovcrlyi:1g bo!ltoni to is no1i sharp, but 
is rather n gcadational one . The bentonite changes rapidly in 
loss than a foot into tho sand . Th~ gra~otional zone is r1ot 
composed of thin intorstratified layers of sand o.nd bentonite, 
but rather is made up of a mixturo vf sa.nd and bentonite vary­
ing from pure bentonite to pure so.nG. . 

I 

This material c. t the c0ntact of the upper be::1toni tc 
und the underlying sanu has bven oxami~uQ microscopically . It 
is comJ')oscd cbicfly of fino , angular grains of clca.r quartz 
tho. t arc vory oven in size . In o.d\li tio:.1, thoro arc present 
mnny smal+ :t.'pund0d mass0s of bon toni to of about tho samo size 
us the c:unr tz grains. Other minei·nls present in ruiner amounts 
a.ro glauconite and muscovi t~..1~- Zi:A.~con etnC. ucgne ti to a.re tho 
chief heo.vJ constituo·1~s c A few forarri~ifo~nl shells aro pres­
ent . A lengthy search rovca.lcd no trs.co cf -rolvanic material . 

• 

Undorlying this snnd is tho lcn:t"or layer of bon toni te. 
The contac·c, vrhilo not ur~co:1f'ormo.."olu, is fo.i::-l:y- sharp . A micro­
scopic (1X&uina tion of the con tao t na t..Jriol shov;s it to be com­
posed chiefly of sub- 'J.nfular to rrYL..nch.Hl_ gra.i11s of (}_uar tz thn t 
are iron-stai~od . Tney ere u~ovon 1~ s~zc . A vr1ry fe1r rounded 
grci11S of bon toni tu aro pro sent . Ot.f:0r ccns·~l tuonts oro nus co­
vi te and. so1.11.1 glauconite. A fe"IT f oi'C.In.in~t;:oral sh..:;J.ls arc :fJres­
on t . 7-horo o.:::."'e dis ti:1c tly morG hoa vy "'!].l ~orc. ls pro son t b. ere tho.n 
in tho r:lO.t.Jrial underlying tho upper bon toni to . No volcanic 
material could bo founu . 

T~1o lo\·.ror layer of bon tuni to has a rolu ti vely con­
stant thiclG..1css of fron ? to 9 fovt. Nuncr')US bore holes put 
doY.n through it have determined this thicknuss . Its outcrops 
can b0 seen along the beds of Pn~thor and Little P~nthor 
Creeks and their various brunches (se0 FigQl). In nppcuranco 
and in its characteristics , it is sinilar to the upper bonton­

• 

i to . • 

Underlying the loner bod of bontonito there is a very 
fossiliferous green liny saad . Oilly about 15 feet of t~1is ma­
terial co.n be seen; as the sectio!l J o~·1er dor1~1 is cov-ered by re­
cent alluvium and sl1L"';l:p . The conto..ct bGtneu:u. this sand o.nd the. 

' 
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bentonite~ iL Q Lrnd~tional ona, zi~ilnr i~ every res~cct to 
·;;:1a. Jli :Lonau t~r.C.e:c "t~le Uf~ier be J~ toni t ~~. 'l'l:o c;:t::-:.C.a t ion tnlcc s j;>lace 
in about six inches. j·.rc.tcric.J. f".co·'1 this co2:""Gcct un<lc:r -~he mi­
crosco~>8 is sl: or1n 'to consint of' l"OU~l<I.eG. ·~o .sub-nnGula.:... ... erains 
of fino q"L~artz. Th0 t.,;rn.ins t:.l .. O val ... i o.blc i~: size.. A f~r: rou:n\..~ee.. 
grains of bo11'toni t8 c.rG b..lso proscn·t; . i ·~us co vi tc . c.nd glauconi te 
are ubuJ1d.s.nt .. T·:oaV3r :nl~)erals n:L--~ sco.::.Yi; . 1fo vo1oc..nic rrt.a:G0riul 
cot'.lcJ. ·us fou.i~.cJ . . ~ 

·-L·~ 4 ~ J. ·· - ·"'~O~ ... ···a- -:1 t ·:-.o • 4. ..._ .._ ·-llJ:' .L V - - u 

to·- l. t"'~ ·L' Il ·i· h,-,. .,1"'lt r:- ,.. ~ •··• 1· .J.. 
.!._ '- ' • ·' · · '-' -L <-4 ~. ' ..L...L 1.1 

uccura -tely loca "Ge thj.s zo:lQ of bon­
is to be corr·ela tocl Hi ·~1: Jretucoous 

!Jell toni te elsenhc.re . :7uturc p:cosl>ectij.1G fo:t:· t:!:".:.s na te::·ial uill 
be a idee also by c. defini tG 0..e -tc r n ina tion of its stra ticro.!_)hic 
loco tl• O"'l -;,1• ,., I I V s'.t' o~~ l' ''\ a r-Q il'"'-(OI"\, ,,. ·'.T t'.,,~ r·o l·~tJ.• on o"' t'1e Ci.. ' • • .J.I C, • - t/ V .1.. • 1::/'"',J ',I .&. I. • ..;._ • U. j r •• '-' ' • # U • .J. J. ' 

de-taileG. sootio::.1 to t!io .Sutaw. 'r:1o r!la t~;rio.l shotn.l ut the:: bot­
ton of J:;'i c .IV outcrops ~lo.lG th.8 .i1lu:lfs of tl!c To::1b i€;;bcc ubout 
0 . .,, .... vniles ~"r.:ot o·r ·l-1 ·· ~ "1~-..,-s-0-,l· -'- ,.,. .. ,,' ·o l· ....... •-e-"V":)""l·1~"· Tlrl''-Crl·~l C'"'n .i_..v : . ...1 ... • .. , ~:. • ..::. •• v" .•.t, L C 1 . .!.. 1.1 l- iJ •:, • _ L , .-.1. IJ -, J. ,;::, .1..1. -1:...:> .. u. v , 0.:4 ~ -

not ,:>o s~;.::~n as i ·:; is ·.1os·!;1··; coYcr eCL ~,;- a llv.1r1ol !·le..tel"'ie.l a::1<l ., .:I 

slu_;.np . On -c;;~.e bu.si s of ·tho (;0TlGl')nl reGional C.ip, C.l1cl r.:.s ~u.--::1in~ 
that no s·tructural vo..J. .. ia tion occu1·s) -~:lis section nu.st "Je ~p­
~roxi:i1a tely GO feet "JeJ.o·~~: •i; }~.o be:l'GOUi te ol '.:.•he thinly oec1C.eG. 
lignit:i.c sane.. ~Hi shalo is l~or<:: ehuractE~x·istic of t:1c 11lnca­
loosu thG.n the .J:u"~an ~ 'Cho material is not lL-,l~' , aGain succ;est­
illt'.: the 'ruscc.looso.. :Jil"'ectl:· across t :.!e =.ro~~-0 ).t;bee :t\i v~~:i.~ to tJ.:l.o 
e ' .'! c:-t "-~le "ooJ· ·•·o··-·1 la-;· ·~c:- n·· .... e~lil fo·~ ,., (-J.·s·tr:ti"C:':':) o? n:t' ·· .. - ml·l,'S a·-lrl ~.,;_ IV lJ- . li v ... _ ... L. .... \,-- lJ ... •• ..I. """ • '-' - \;;, -~ ...., J\. .... , .. \,.;,. 

consequently the u.l~<.1erlyint; r:1ateria l can not lJG seen. IJii ap­
per-:r s ~~)ro bablo , llowevGl'", the. t t l1o zo:i.1e of oe::1 ton i t o is lo'h do'.·n:1 
in the ~·:1.1. -taw, ::.1ot r:1ore than 50 o:" 100 r'cot f:r:or.'l thG top of the 
?uscalooso. . 

Ov ,-~"'l':--1· .,,..,. .Jl-:·· ~ 1 er. '·o·~-i r.r., zo.,....c ti" r.."'~c i~ •::) cov~-. .. . -_,;. sect1· on u _ .J .l._0 ' · ·-v .J , _ ll -'-·-- .,....., J. ... , • .v~ >.> a '-' ... vU 

01' about 20 :reet . Above t:11s tl1~ natoria.l is a. liny green fos-
3iliferol:.s shaly sand. t:1c. -~ \~.rec. thol~s to &. C.ee:_1 re~. I ill. te:cial of 
this c;or:era1 cltornct;er , v.rl:ich is c!ulractti:.cistic of tlj_3 :U\~. tn;-1, 
cr:n bo soe::1 ·~o t ho west tilltil t:~ .. ~ ... :rairie country iz roached, 
rr::.i c :1 is un<l0r lain ~)Y t~1e So, :::.1c ·:..! :.1all:. . The be&inniEG of the 
!'X:~i-ric cotr.:rl;J.··J' iJl Bast ; "issi:s ~ ipj_}j_ is also t he ap:proxijtato 
:3o l rm-El,_·l;av; cor~ tu. n ·~ . l." i.lis is a ~ .... •roxir.1a~ely six ailes trest or ..... ~ .. 
t~1o b:)nt;or:.i ·i:;c . On J~}Jc assUinJ·liioJ.l ·~J.~.a t Ghore j_s no i l1terveni1.1g 
s true tu~'o 1 i~"'l.,8t;ulari t.,r, D.n<l ussuH!.inE; t:u:~ ceneral c.lij) to be 
30 feet 1')Cr IJj_ lo, t he oonto.t.li.."Gic zone r:ot1 lc1. be several hundred 
f3et bolou t hC' to·~) or t~1e }£v:~~n7 . I :-1 a general way t t.is }.>laces 
t::e zone j. i.l ii: ~e =~J. t;e. v: c:; .:: c t i o:1 . 

S 'EUC rrURE . -·-· ·- ·-
11 hG 8trike c,t: t~10 b0nt;ol:..i to boG.G is c::p;1~o~i::.Lat3ly . 

no:L· th o.nC. sov.-~::. co inc idij_l(j TI1 tl: t:!o f)Cneral ro&ionn.l strike 
ro.n t 11l" t"io,..,s··- ... 1 lr:ll.""'~ ·'"'o·n..,-:"tl·O ... l 0 1· ·1 t· is --.·~r:,.:o·~ I I" ··-~ 1 n ll.·,.,;teCL .. ·o~ .l.. .... ~~ v .... , vn. ..: ,_ J.). J . ..L. A. ~ • J. ~ _ _l J. ,, 6 .J. •• .1.. • ll • . :;.. ;~~.~ 

. ' . , l ' } .. . •t h 'll'C& s ·cu.o..1 cc.~. \f :.ere -,~ _iG eJ:-_po sure s ~ .n=n:e }_)O(JJ? anG sc0.n 1i, 1 .as 
:)c~n i 1_:osstble to cbt24ir.. t~K~ ~:d;~~·ilG.~ 7·,1orc acouratoly . Tho beds 
di:p to t he west B.1Jo1.:. t 6~) fee ·:j pc:;r ·.~li le . I..cvels 1:ere :Clli1 on the 
top of tLo 11eC:. , c,n(". t111s fi[>"1J..J..'c , n:itilo sli((~t:Ly :"Lig~le:L' tlla t tl1e 

• 

• 
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previously accepted one for the Coas ·~al Plains, is believed 
to be essentially accurate . 

• 

No indication at tl:i.e 01.1rface was noted of any vari­
ation in the struc tw:·e of the ·iJen toni te ·oeds . Their d i p and 
:=>trilce ap:pear to be relatively constant . One of the greatest 
ct iff icul tie[; in nor:cing out the s truo ture of the formations 
in the state has been the lack of key beds . Because of its 
recognizable char acter and its probable a r eal extent , the 
bentonite beds may aid in solving this :problem in this a r ea . 
The fact that there are two, and perhaps mor e , distinct beds 
must be recognize~ ond caution used accordingly . 

CF~ACTER OF THE BENTONITE. . -
The bentonite occurs in massive beds and is devoid of 

stratification . On a fnesh surface it is cream- colored and 
possesses a conchoidal fractUre . The mater ial is hard and 
tough , so that a dry piece can hardly be broken between tho 
fingers . It is more resistant to weathering than the surr ound­
ing sand , and consequently the outc~o:p in the creeks causes 
small waterfalls to be formed . There is a total absence of ·grit , 
and the 1~terial is so fine - grained that with a lens no indiv­
iduals can be differentiated . It has a distinct soapy feel . 

As· tho. material is located in the creek bottoms , and 
has not been dug into , it is very hard to get unweathered ma­
terial for testing . The woathe:red material is greenish- gr ay in 
color, and coilsid.er8.bly iron- stained along the cracks and crev­
ices . The conchoidal character is bettor shovm by the weathered 
material tha.n by tho 1:nwcathereG.. Ma::1y la:rge rounded masses 
can be seen t~dt are ~u.ilt up of concentric layers from a 
fourth to one inch in thickr..ess. If ouch a mass is broken , it 
appears similar to a very largo onion that has boen cut in two . 
This is a very pronounced char~ctor of the material . Prolonged 
wea theri:n(;" has also scrvaJ_ to form many irregular cracks which 
checker the :naterial . Tho Eurface docs not appear to have the 
crinkled appearance which, accorcing to Spence l is so charac­
teristic of otncr bentonite de"Dosits. This feature is believed 

~ 

to be due tp tho altornato wetting and drying of the mater ial . 
In the area under consideration in Mississippi , the material 
is almost constantly water soaked , and this feature would prob­
ably not result . Tho w·eathored material is a soft soapy sub­
stance that can be ground between tho fingers ·without any sug­
gestion of grit . A cnreful search of the area revealed no evidenc 
of any sal ines . In several oth0r bentonite deposits salines arc . 
com.111only associated with tb.e bGds . But here thoy seom to be ab­
sent . Materia.l that has been nir dried will absorb from. two to 
four ti~nes its volume of water and increase co:crosponG.ingly in 
size . In general tho s~apo of the specimen is poorly :pr eser ved, 

• 

------------------------~-----------··----

1spencc, H. s . , 
Mines Branch . 

• 

HBen toni t c of' Bull . 62~Cana.da D(':P t . of 1v1ine s ' 
• 

~tJ1" 
• 

• 
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o.nG it begins to cr unble uhen thv L~xinmn ~~ount of uator is 
·::· ppproa.c.h~d . 

• 

Tho ma teric.l is very fino - grained. allcl has no grit so 
that it can bo crushed into a po~dor, practically all of uhich 
will pass through a 200- ncsh sieve . Iv:o.torial of this f i neness 
·\1ill form u suspension in no. ter tho. t VTill stand for u long 
tine (several days) without settling out ~ Blocks of the mat0r­
io.l when soaked in water VTill forn a jolly- like mass about tho 
consistency of a thick paste , thn"t appcnrs to stay e.lm.ost per-
rmnently in this condition ~ . . 

Some of the ma tcrin1 vias air J.ried h.nd crustied so that 
it woulQ pass through u 60- mosh sieve and then crude cotton 
seed oil was passe C. through it . A larg~; :part of tho color of 
the oil was rouoved , Very probably bentonit0 uta. greater dis­
tance from the outcrop v-thcrc it nould be unwoa. there d. uould 
produce a complete discoloro.tion . Undoubtedly tests of the un­
o.l tercd mo. terial ·will rm terially chango the ubove detornina­
tions. 

The United States Geological Survey very kindly mnde 
a thin section of the natcriul ~hich ~o.s exnninod nicr oscop­
ically . Under a single nicol the material is ultra- micro­
scopic. No j.ndi vidual grains can be seen , and practically the 
whole section appears as a uniform light orange - colored mass. 
The only exceptions are very sma~l inclusions . which ar e chief­
ly q_uartz, magnetite, apatite , a.nd zircon .. These minerals are 
probably foreign to the bentonite, ha-rring become trapped in 
the bentonite when it w~s deposited . The color of the material 
becomes lighter away from. the many cracks that cut the section . 
as the color is controlleu by these c~acks, it is probably 
secondary . 

The surface of the sec"t:i.on has the ap.l:?earance of fine ­
grained leather . 17hether this is th-'3 same "!:;hing as the vermic ­
ular, or worm- like structure mentioned by ot~er investigators , 
the ~.7ri ter is unable to say, as no section shov1ing that struct­
ure is available for comparison~ Fro~ the p~blished descrip­
tions they would not appear to be thG same . The jndex of re­
fraction is slightly below 1 . 54lo 

Under crosseo. nicols thE.~ material is isotropic with 
the exception of the very few inclusions, and also a small 
amount of second~y calcite appearing along the cracks cutting 
the section . The main isotropic m&ss shows no hint of struct­
ure . Accor ding to the investiga tj.ons of Ross and others, t!1e 
chief mineral cor1stituent of bentonite is Leverrierite . Be­
cause of t he ultr a - micr oscopic ar1d non- crystalline character 
of the mater ial , the presence of this 111ine:cal or &ny other 
can not be proven in this section . The character just noted 
are char acteristic of volcanic glas3, which sugt;ests that tl:e 
material may be a volcanic blasJ, perhaps slightly devitrified . 
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The followine chemical analysis of tnc bentonite 
from ~:!onroe County wns macl_e by r.· . F . Rand , State Chemist of 
Mississippi . The m:1 terial anal:rzed was a se.mple of the crude 
material that had been ai~ cried at room temperature for 
several weeks bofor~ the avalysis was made . The samp~e was 
obtained in t.no fiald by c.i.igging as far back from the out­
crop as possible in order to obtain material unccntnn1inated 
from slum1J and surfo.ae w.1t0rs . ':2ho nuterial , therefore , is 
as free from such alteration as is 11ossible to obtain until .... 
the depos1t is opened; but it ca~not be considered to be 
wholly unt)ontaninateu. 

SiOz " · ··· , .. .. 60 . 51 

Al203 

~"'ozo~ 

~ • • • • • • 0 • 

. . . . "' . . . 
16 . 56 

7 . 74 

Volatile matter . • . 14.34 
99 . 15 

• 

Probably almost the wJ.1ole amount of the volati l e mut­
ter is water, becaus0, as stated above , the specimen was col­
lected fairly close to tho outcrop . It is possible that the 
amount of vola tile !U8. t ter shorm is greater than would be the • 
case fro:n a perfectly fre3h sa··.l}?l0 fartl:er f'ro.a the surfaco . 
It is also believed the.. t the iron oxide content as shovm is 
higher than would be tho case in absolutely fresh material. 
The overlying formntion contein3 ~uch iron , so~0 of which is 
carried. down.ward by sco:ping vra t .. )rc t1_nd deposited in the cracks 
and fissures of tl~e bevton1 tG . The thin section , as already 
mentioned , brings out this fact . l.Iaterial as freu as possible 
from iron stains was ar.alyzcd , but very probe.bly there was 
present a sufficient amount of i1·on of this character to appre­
ciably show in the analysis • 

.For t:i1e purpose of corn1.)arison the following table i s 
presented \vhich shows further ann.lysis of bon toni te . An analy­
sis of For ters Crook clay of Tl.2drre.y age , which , according to 
Burchardl contains bentonitic material is also presented . . 

-----:· --- - - ·---- - · -- --·-·----~·- -- ... - -- ....... ... -1>. .. ....... ._. - • .._.~-.. .. --- : • ·--- -

1 • 

Burchard , E . F ., Bo.uxitG in Northuastern Mississippi. 
U. S . G. S . Bull. 750- G, page 109. 1925 • 

• 

• 
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~1nlys0s 0f Be~tonito 

_I : 

1 2 3 
' 

4 5 .. 
lJ 7 8 

-· _ .. ___ .-:-1..1-.. --~----,.__-----4 

SiOz t" 60.51 ' 60.68' 67 .04 ·1 50 . 20 1 

• 
• +-------1-------+------~------~ 

16.56 15.66 13.46 16.36 26 .58 15:~··06 11.84 24.48 
• 

6 .40 2 . 79 I 2 .23 3 . 00 

~-----.-~------~--~---------
I 

MgO 

Na20 I 2 . 00 2 .13 1.74 
----+-----+-.--.---4-·--------~--------+-----+------+----·-: 

1.23 
• r--- --+-··----+--·- -- ~--i 

K20 l 
------+-------~-----------~~--~·---------~·-·--

• 22 ! 
I . 27 .42 2 .34 

' I 
__ T_i_o_2_ +------· +i -··· _ l_._o_o __ , ___ • ~·-5--+--·-·-·-o_5__,_' - -· • 

I .11 I 
• 

~-·-+- ---~-t--•• "' • • •-• a ' 1-
I I P205 I . 0 9 ' trace 

-·-~-+------- -+--·---+----
' 
I - ' • 

--- ..... --
8 nil ' I 

I 
.I · = .. ----- - ·--- .. ... -~ .. - - ··- ~ < I 

• 08 ° ~s , 
- • II I 0 ·-- -+-------
1 • 03 1 /. 'l 

. o1 1 
----+--..,.... -----+------ -----

1 I 

S0
3 

: nil 1 nil 
·--"'---+-------+----- -------~--- -1---· 
c . 10 : • 09 

. 01 

t-- ---+---- - l . --·--+-·-_..._ --,. ---~-·--lf--· ... _ _ l.. --- - /o:.I:J-if,~------ -- · -- - -~ 
co2 . . o;: ; . 72 

1 
. 05 . - s-0 , . l 

~-----~---------+· -----------~--------~-------~-------- ~--.~----..----~----~· 

' 

I 
h : 1... .. i 

H2 0 - ) ): .·; ;;:; i 5 • 56 6 • 64 l 5 • 18 ! 5 • 80 . ~ : I 
.r";i: o"± r - - ·-- ----- ·· -;- ··---+.Jo l0 . 26 :--· ·- - ~9.12 I 

t--H.bjc;S"-O---F"""----------+--6-· 1_8_.· __ 4_._9_2_T,_~ _4_·. _?1 • __ ... ·i . ~ • ~_7 -1- ___ I'----_ ~ 
99 .15 I 97 . 52 100.01 1 99 . 62 99 .49tl00 .13j 95 .13 97 . 88 : 

t:====I===========~=====±====~===· =·~·f·- { .. j . . .. --- . - . - - .__) 

1. Bentonite fro:.1 Monroe County , Mississippi . 

2 . Porters Creek Clay , Tip:pah Cou~ty , Miss.(U.S . G . S .Bull. 
?50- G). 

3 . Quilcl1e!la, r:ear Merritt, Dri tish Col u-:-:lbia. 

4. Rosedale , Al berta; Rosedale Coal Conpany. 

5 . Type oaterial fror.1 Rock Cree k , Wyor.1ing . 

6 . Wyomi ng , pr obably fron the Newca :.;tle District • 

7. Otay , San Diego Cou~ty , California. 

8 . So-ca lled Bentonite , froo S~elbyvill0 , Tennessee • 

• 

• 

• 
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From tho foregoing table it is evident that the 
chemical analysis of the material f1·orn Honroe County is al­
most identical with that from other localities. There r;ould 
probably be more agree:nent if th3 analysts could have bec:n 
~aue froM a perfectly fresh sa~ple . 

Ther e has be0n ~uch discussion as to the ~ay in 
which the maiil consti t11ents, silica, alULlina , end vve.ter are 
conbinecl in the bcutonito . Until o..rcln.tive recent date ben­
toni ta haB been thought of' as composed of colloi.da.l material . 
It was believed that it v.Jas tlle colloidal chdracter of tlle 
material that gave it its unusual yroperties . Recent investi­
gations carried on chiefly by various i~er.:bers of the United 
States Gc;ological Survey, thu Geophysical La bora tory , and the 
United States i--Ta tional lifnseuYJ, have tenC..ed. to clis::rcove this 
and to show that the nmtcrial is crystalline , composed of a 
defini to L:inoral lmovm ns LGVbrriori te . 

BENTONITE IN PRENTIS~> COUNT'l : --·- ... . ·- ·--- --- ·----- -- - --- -
Mr . W. A. Willia~s, of Booneville , Prentiss County , 

has kinC..ly supplied the folloning infor:uation concarning the 
deposit found by h im in Prentiss C01.1nty., Tho "V"ll"'i t0r has nade 
no field ox~mination o~ the ~torial, ns the Director of the 
W~ssissippi Geological Survey ~as plaru1ec to make n detailed 
study of a ll the bentonite in ~ .. ils . .Jj ssi~r>i during the sur:rrner of 
1928 . 

• 

The deposit is fovnd. chiefly on tllc land of Mr . S . M. 
Wroten, end is loc2.tcd about i'i vo uilcs souti1oast of Boonevill e 
on the sta t0 road to Belmont • .A sketch mp of thG aroa , shou­
ing the general loca tio.~.J. of the doposi t i3 prcsontod on Fig . V. 
Tllis aroa is apj_"Jroxima tuly fi vc nlilo s fro:-::1 tho Tvlobi le and Ohio 
Rnilroad , o.nd the good roads :.1ak'"; it readily accessible . The 
overbur<.len , u.c corL1ing to i:fr . '"!illi<-.Lls , has o.n avera go thickness 
of 12 fe~t, with a naxiw.u.11 of c:bouc 25 i'o~~t . '!'his small ar.1ount 
of ovorb1mden should increase the o~portunity for developing 
t~1e doposi t . 

·r~1e be::lto!li to occurs a.s a bed ~7hich at the outcrop 
has a thicl~n~..iss or frolll 18 to 26 inches . Probably slunping of 
the~ surfo.ce ma terinl hn.s obscuroc1 o. portion of th0 bod , ancl 
honce tho nornal thicla1oss ran.y be sono-r;he. t larger . As t 1le bod 
has not boc:.1 test- pi ttocl or bored. throug::. , tho true thiclmoss 
cannot be; gi von . The l nyor or bcntoni t~..":J is vvorlain 1)y a lim.y 
gray glauconitic sandy shale that contains ~any fosEils. Tho 
undorlyinf, !;laterial is of tho sar.1o 0ho.roctor . The gcne:.Lal oha:r­
actcr of t:b.o r·n torial with which .tl~G toD.toni to is interstro.t­
ificd , and its gener al location , st:;rvo to pl2.co it in t:;~1o Eu-

. taw for::10.tion . Very :probc.bl:T a rJ.orc detc.ilc:cl stndy will show 
it to bo ap:proxi:JJ.n tcly oqui va.J.on t vri th tho Monroe Cotmty 
:J.atorial . 

Bo cause of tl1o pro s0P..C8 of mol"'G than ono layer of 
bentonite elsewher e in tho EuteTI , it is possible th&t otl1o~ 
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Sketch Map, showing the approxima t o l ocation of the 
Bentonite near Booneville , Pr en tiss Co .,Miss. 
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Construc ted chie fly fro!!l data f urnish£d t he Survey by 
~~ . W. A. Williams , of Booneville . 
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beds may bl~ fount .. in this a.rea. . Sc far nonu ho.vc been found . Bon­
toni tG from this locqli ty ~la s exactly the same physical proper ­
ties ns tl1o na tcrial froa I\ionroo County. As t:1ese properties 
l:..avc alreacty boon notod , a r0peti tion of t~on is not nGcossary . 

ORIGIN OF BE~TONITE. --------
The: U:1i tccl Stat .. ;s Geological Surve~T has defined. bonton­

Jtc o.s "atru.ns_portoJ str·atificd clay for:!:ncd by t he alteration 
of volce.nic ash shortl~r o.ftcr doposi tion" . Sponccl ugr0es tlla t 
tho source of t~1o ::1a tcrial uas volcanic as~ , but boliovos tho. t 
in so::1e co.scs tl10 cl~y has not boon transported, or in other 
·words, thoro has boon no tra.nspox·to. tion of the clayey :no. tcr ial 
after the alteration of tho volcanic ash took plnce . A careful 
study of tho bentonite in the field revealed no decisive evi­
dence pro or con that volc~nic ash has been th0 source of tho 
ben toni to . Tho thin section of t~1o ::1o.terio.l as o.lrco.dy G.escr ib­
ed docs, however , suggest such o.n origin . The structure shotm 
is such that no other explanation will satisfactorily o.ccount 
fo r it . 

On comparing tho r.n tcrio.l Yvi th bon toni to from other 
localities , the physical and chc~ical charQcte~istics nrc 
found to b0 identical . In a<ldit1on, C. S . Ross on CJ.n oxn1nin8.­
ti.on of a tr.in section of the mntorio.l, :pronounceC. that o.lso 
sinilar to thin sections of ben toni t c! from other localities. It 
seems, thcrufore , on a. basis of tLo conpurison of the charac­
teristics of tho nateriu.l v;i th bentoni to fron other loco.li tics 
whose source has provoC: to be volccnic c.sh , that this material 
must ~ave a similar sotTco . 

A careful microscopic OXQ~ination of the bentonite o.s 
well ns tho na torial ovcrlyir:g ·1nC. undorlyi:!:lg th0 beds, revealed 
no tro.cc of volcanic a.sh . In th0 pest yec..r the writer hc.s hacl 
occasion to oxn:-:tino nan~ coreE ~tncl cuttings froLl the ~utovr of 
Mississippi, and. in no case nc..s o.n~- o.sh founc,_ . Sponco points 
out thet acconpa.nying tl,e altern tion of tho csh, various sal­
ines arc produced , trn.ccs of vrhich ca.n be found in rosic1uo.l 
ben toni tos . No sc.lino3 u.ro present in this c.r~..~a.. 

Fro:J. this it follovrs th:1 t if the sour co of the no. ter­
io.l was volco.nic c.sh, c.nc this al?pco.rs to ho.vo bo~..~n tho ao.se , 
the a.ltcrction uid not to.ko plcc0 in sitp. In other words, 
the bentonite is no doubt 0. transported cla.y , tho eltoro..tion 
of the o.sh taking plc..co elsewhcrG thnn the present situation 
of the deposit . If tho alteration took plo.co whore the nater­
inl is now located there should be somo trace of it . None 

1 Spence, H . S. "Bon toni tc"; Bull . No. 628, Cnno.clo. Dept. ofMf"ne-s-~-­
Mines Bro.nch . 

.2 Ross , C. S . .?or sono.l Co:-:rc1uni co. tion. 

3 Spence , H. S . Op . Cit • 
• 

, 

• 
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. ~??~hc.tsoovcr o.ppoc.r·s . 

• 

• 

No i11dicc. tion ns to t:H:: ox.J.ct source of the ash can be 
.~.ound . As the gonort-:.1 souroo of o..ll tl"'.G !.!:uto.\7 uo.torial vms from. 
the land :.:10.ss to thv nor thcCLGt, it ic possible tho.t tho o.sh my 
nlso have cor;1c f r on. tl.Lis o.rec. . On thu other hn:1cl bon toni te de­
posits of a. bout; the so.nc r.gc a~u kn0rm in Louisio.nn nnd 'rcxas , 
end ccnsc quontly as tho IJC.terio.l is so widosprca.d , tho source 
Day h[: vc been fa.r thor uwo.y und to the west to porr~ t it to 
spr0a.~ over this largo area . One other possibility presents 
itself, nnd tha.t is , th~t sovorQl smo.ll local sources may have 
supplied th0 nntor inl founQ widospro~d in tho Cretaceous . 

As tho r:ntoric.l is inturstro.tifiud. v7it~l tho Eut nn o.nd 
not sop urn ted by any bron~c, it follous tha. t tho no tori2.l no.s 
clopositG\.1 unclcr the S[l.!aO conditions ns tho Eutnr;. As ·: tl'l.c·,.i!.u.t a.w -
i s ·:.n: .:Qc.:J:t ino. ·s-nnclr a:~:;;>osi tocl fo.irly close t'J tho sb.oro .line a.nd 
in not vory deop -vro. tor , sinil.:tr conditions r:o <loubt pr evai l ed 
v.han tr.~.o b0nt0ili te r1ns cloposj_ toe_ . 

- / Foss~ bili~y of other Doposi ts. _i_n. tho_ Stc.to . 
• 

Frc:w. a. consideration of the or igin and sonc cho.ra.cter ­
istics of t:to bontonito , it is to be expected thc.t tho beds of 
bentonite nould be rather contit1uous in areal oxtcnt . This 
soc::1s ::1uch nor o likely thnn th~ t they rv·oulC. occur in local is­
ola toG. lenses • 

The f8.c t tho. t bon toni tc of n bout this a.gG is lrn.o\m 
west of tho :Mississippi l:tivor s:1ovis th&t conditions nus't have 
boon favorQblo , aPd that b~~tonitc ~~s Coposit0d over n ~ide 
o.rcc. in q portion of UppGr Crutttcoous ti~J.o . Tho cleposi t.·. of 
bontoni to \7hich ho.s bo0n notc:c.,_ 1:.!. Frontiss Ccunty (iloto<l by 
x in Figure II), a:ppor.rs fror~ its locc.. tio"1 tn be in c. bout th.o 
sa.!!le strntigro.~llic horizon a.s t!-:.usc ~ov .. th of .Abl~rG.oon .. This 
soc~s to bo~r out tho conjtlcturo, nrri¥od at fro~ n considnr­
c. tion of tl:..u or igi:n , tho. t the; 'bu<l s nTo wiuc sprvn.c: th-rout;hou t 
c. p2.rticulc..r zone in tl:o :8utar: . Vl;ry likely, therefo-re, o. Llo ­
to..ilocl scorch c.long tho outcrop of this zono (Soo Figure II) , 
vould reveal ndCitionnl ~cnosits . -

Tho probability tho.t tho bods arc uidosproad and con­
tinuous in aronl oxto11t has c.notJ1cr vnluo . That is in tho 
cx-plora tion of tho ::-:1."1 toric.l . T~is idoo. , togo thor "'7i th tho lc.ck 
of unconforni tics n t trJ.o top a.ncl bottolJ. of tl~o bon toni to uould 
::JUke it very unlikely tho. t tho be C. s Ylould lens out j_n a horizon­
tc.l direction •. 

• 

USES OF BENTOIJITE. * ---
• 

Tho ostc.blishcd uses for bc~tonitc ut tho pros0nt 
time a.ro son.cwhnt l i:J.itocl . On t1lu oth0r hnn<.,_ , boco..usc of' its 

- *r~f~r3nti~~ chiefly 
Hugh s . Spence . 

--- --
fro~ Cnn~J~ MinC!S Bro..uch Bull . No . 626. By 

. 
' 

• 



• 

• 

• 

- 12 -

unusua.l propvrtics , it o.ppco.rti to :1r.vo o. e,roc.. t potontio.l 
portc.nco in c. ·r1icl0 vo.rict~r of inclustrius • 

• 
). ...... ~-

• 

T~is situation hns a.rison for swvcra.l Cifforont 
roo.scns ; in t:1c first plr'..cc , bccc.uso of tf1o cha.rc.ct~..)r of the 
~ tcrio.l it ~1o.s b\.~un foul.LC: C.i1'ficul t to roncvo tl:0 inpuri tics 
no. turo.lly founl.. o.s soc ia. tuC. v:i ch it . 'J:hi s C..i ffi cul ty is o.ggro.­
vo. to<l by tl~o fuc t the t ,;;ucL.ing , rrr1icll soo1.1s to bo tho only 
s~tisfnctory ~otho~ of clcnsinG , requires lctor drying to 
pro~o.rc.:; tho nc. tcria.l for tllc: co::r.::.orcic.l :r..rkct . Fu:-ctl11..1r r\.; ­
so~rcl_ is nocossGry to solve tl:is problon of clonning . In 
o.<lC.i tio:1, up m:.til rcccntl~.,. , the lc.lo-rtn oon.-:1ercio.l doposi ts 
of tl:o ..J.n tor irrl r;oro fouild c. t n grcn t di stc.ncc fro:n. a.ny 
possiblG C..o:.lc!lu , o.nC. a.s a. rosul t , tl1o freight cho.rgus were 
high . This scrvoQ as a ~ctorront to possible usors t1ho ~ight 
ho.v~..; cthurr:isu testoc t~1o rn tcric..l . 

Chie f ly for those r ensons no oxho.ustivc or so.tis­
fo.ctory "tests: hc..v ... 1 bo~...n :·1nC.e on t!:o :.J.etorinl by :prospccti vo 
USdrs Tii t~1 c. vier! tor.rc.rcl its clevolop::.1ont . It nppea.r s un­
q_ucstiona.blo thc..t ·.7i th a. source nea.rc:r t~10 clG:~CtnC .. , CJ...'J)eri ­
:J.vnts on tho :·1ntorinl r;ill b0 ~1.'1.C.c , c.nl'.. c. ~:!nnifolC.. usc of 
tho rQtoricl uill be proven . 

So:.-.10 of tho usos r~hicl: sugt;ost the~solves because 
of tl~o properties ol' t~l~...; :-ntcTic.l , n:t·c ns follons . In nost 
c:tsos furt:t:L.r expori:-1onto. tion 1:ill be neoc1cC. before tho o.c t - · 
uul pro ct.~ sse s by r.-:lioh the bon toni tu cc.n be usod in the 
folloni ng 1io.ys c.re kll0\711 . 

Co:1cE ts nncl ?lc.stcrs : 

A s:~nll o.noun t of bel~ toni to 
Gl).C.1 incrvc.so the strc...ngtll of .Pc,rtlet~1c 
n rvtc.rclor in t;)'-psurl pl(.1stcrs . 

• 

Cerc..r.1i c s : • 

uill hns~on tho setting 
Co::1o1.~. t . It c.lso QC ts a.s 

It :·.ny bo usee. c.s c. suspon<.ling l..1.gont in :potter y 
gln.zos , cnc.1_ t~lo cna.~·1el ~ixturcs of the :.J.ota.l- ono..l:J.clling 
inC:..ustry . Bentoni to a.1so c..cts as o. :.:.1orc officiant "'uinc~or in 
the !·lo.L.UI'C'cturing of gret:plli to crucibles , electric o.n<.l choa­
ico..l po~c~lc.in P~ro , etc . 

pyo Incl us ~FZ; _ 

The c.bsorpti vo por;or of bon toni to for cho~:J.icc..l 
snlts a.nL~ co::.Ipouncls , particuolo.rly <.1~rcs , suggest o. possible 
usa in this in~ustry . 

Enulsions : 

It is stc.tuc.1_ thc.t c.. sT;Io.ll o.1:1ount of bcntoni to acts 
both o.s n stnbilizor o..nc.1 c.ccl;lurc.. t·::lr in 0:-tulsiolls ::1a.O.o of 
nntor c.n<l vc.rious oils , fo.ts , rosins, otc. Ex-)uri:aonts :1o.cle 
on o:::tulsifying c.sphG.l ts , otc . , for rouf'i;J.g purposes hc.vc bo,_.n 

• 

• 

• 

• 
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oxtro~wly sntisfGctory . 

Bvnto~ite hns bGun proposeu us nn cbsorbcnt for nitr@· 
• 

e;lycorino in the :Jnnufa.cturo of c.1yncYJi tc . It ho.s twice the ab-
sorbent po~or of Qia.tor.~coous oa.rth . 

As u Filler or LoGdor : 
• I. • I = - - -

• 

A fil l er is c norc or loss iner t substnnco introauccu 
in r.nnufnc turcC. pr o<luc ts to gi vo \7G igh t or body to tho gooC.s . 
Tho po..int , po.pur , on<l rubbc;r inl1ustries present per haps thu 
nost fnv~rQblc ficlus of usc in this uo..y . Also o.. suggestion 
has been :JC~o thnt bontonito ca.n bo used o.s a. filler in fer ­
tilizers . It ha.s nlso boon sotisfQctorily used ns n sizing 
agent in t~c textile industry. 

• • 

FounG.ry Wor }\: ;, 

Bontoni to cnn be usee ns a.n ingrcQicnt in core uoshos 
functioning to koup tho co.r bonc.coous nntcrio.l in suspension . 
Bentonite nlso ccn bo used as n binQer in ~oulding so.ncs • 

• 

Horti.c~l.turn,l . ,sprf!.J:S. ~p.<l An.i;:ml Di.P.s : 

·Its nbility to for2 ~ por~JD.nont suspension , o.nu its 
inert cha.rcctor suggest n usc as n sticking or spreading 
a.gcnt . It probQbly coulQ be usoC. in tho place of sonp in 
c.1ippine; fluids • 

Lubrico..nts : 

The i~urt chcrnctor of bonto~ito , its excessive 
s~oothncss , onQ its property of ro:nining in inucfinitG sus­
pension, suggest c possible usc in t~is fiolc . 

Ponp~~s , Cr~yons , Jpks~ 

Bontonit0 bccnusc of its fineness unQ lack of grit 
coulu bo substituted to nuvontneo for tho clny nou in uso . In 
this l!O.Y the usunl prolongcC.. gr inc.ling procc ss woulc1 be 
. . tt , Ol.ll CU. . 

Pho.rnnccuticc.l s c..n("'t. Cos:w.otics : 

Vo..:rious cura.tive o.nc.l c.ntisoptic proportios hc.vo bo0n 
clo.i~o2. for ben toni to tho. t o.rc probc..bl~{ ba.sc1C on nor0 thc.n 
i:1o.gino.tion .• It is tho origino.l bc.sc for Antiphlogistinc , nne:. 
is tl1o prusont bo.sG for :::m11y Bcc.uty 1ful;.s. :Mc.ny otllor cosnct­
ics c.nQ spocinl soc.ps contain t~is : IDt0rio.l • 

• 



' 
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Rofinins Oilu and Fcts : . -· - ______ ..;;_ 

Bo:n toni to, troet toC:. ni tl: .sulp:nur i c :-..c :?..C.. hc..s proven 
oxtro.::10ly officivnt in clc.ryinb oils . It& o.bsor:ptivo porrors 
o..lso mkc .it t~va.ilttbl~..; r~s c. '-~o - r;n toring c~ecnt in oil re-
fining . · · 

Putty: 

Bo~toni to r~y provo nn offici0nt substitute for 

Sogps n~~ Doto~Ben~s : 

Rosuo.rch hc.s sho\m thc.t bon toni t~..-, ~assesses vo.lua.blc 
e.otorgont properties , nne:. ::1a.:r be uso<l to soo<l o.<lvc.ntc.go in 
soc.ps, scou:i:'tne c0::1pounC..s , cloc.:1.1sors , utc. It is clninoC. 
tho.t 'bontoni'to ca.n rcpla.cc fron 25% to 50% of tho soo.p sub­
stQncc, on~ tho pro<luct hill to oquo.l or superior to 
straight sor..p. In tt.o scourinG of textiles it ho.s been found 
to be ospocially officiant. . 

Stove Poli s~::. : - • 

Bentoni te can bo uoo~ · ns c substitute for clay c.s 
a. bin<ling 0.£3ont • 

• 
~Gtor Goft~nipg~ 

Tho pro:purt~r 
~c.s bo~:n utilizod in 
r-,.... f tr:\ .,., •'"' i ' ,... ......> • .. I \,..I .&..-~ _,_ ...:> e 

of o.bs0r~~na ions 
t ~ ... -, ~a.~1ll..f'"" c tur 1. no - ... c~ :::. .. -- '""" u 

• 

-----·- .. --- -- ----- ·------------

• 

• 

fro~ sc.lt solutions 
of co:-:...-rrorcia.l r1c. tcr 

• 

• 


