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LETTER OF THA~SMITTAL 

To His EXcellency. 
Governor Sennett Conner, Chairman, and 
Members or lbe Geological Comml'Sslon. 

Oenll emen: 

Geological Building, 
University, Mississippi, 

January 9, 1933 

For a number or years past. Lbe Stn.le Geological Survey. in co· 
operntion wlth the United States Geological Survey. has been Invest!· 
gating the stratigraphy or MlssJsslppl and collecting full dnla on tbe 
geology of lhl! slate. In lhe course o! this Investigation the State Suney 
llu published each year reportF on economic resow·ce11 or value to lbe 
slate. From the beglnlllng it was expected that this stratigraphic report 
( wllich Is rundamenLFtl to all other geologic stutlies wltltln lhe stale) , 
would lle rat11et· ful.l and voluminous. Hence, s ince the nrlnllng fund ot 
the Geological Sm·vey was a.t 110 time a rlequate to Issue l he full report, 
pnrtlal reports on various economic resources of lhe s tate we•·e published 
rr()m lime to time, the more voltunlnous stratigraphic renort being re· 
served until an adt>qnate printing [und !!hould become available. In this 
way, during PTOgrcRs or lhe coopernllon, 23 volumes o! Bulletins and 13 
Biennial Reports, all dealtng v.TiLh E'COnomlc resources of value to the 
people or :\Usslss1ppl. hove been Issued. 

By prearrnngement. the parl or the cooperative work ou Strati· 
g t·nphy was to be I)Ubllsherl by the Smtc S urvey, a11d that on Underground 
Waters of Mississippi to be puullshed by the United SLates Geological 
!'lu•·vey. TJ1e F edtH'I\1 Survey has nll'et\llY published Hs quota on Under· 
g round Waters of Mississ ippi as Wnler Supply Paper 576. and the State 
Survey is now, In splle o[ short runcls. li'Ylng to ruJUI its part or the 
agreement by issuing the stratigraphic report, or which the present Is 
the first vart. This Is done with the consent of the cooperating Fedl'ral 
Department. 

The part embruccd in this volume Is lhal on the !Awer Eocene 
rormatlons, including onl y the Midway find Wilcox groups. Other parts 
wfll be issuerl o.s flnunces wUI permit. 

Acknowledging the cooperallou of Doctors L. ,V, Ste phe nson. C. 
W ylhe Cooke. ancl El. W. Sba.w, or the United States Geological Survey, 
Ln revision of lbe manu!lcript and hoping that Ute Report will meet your 
approval, 1 am 

Very respecttully yours, 

E. N. LOW_!.), Director. 

Ill 
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THE EOCENE FORMATIONS BELOW 
THE JACKSON 

BY E. N. TJOWJll 

'l'he 'l'ertiary formations in lllississip})i 1·ange in age f1·oru Mrli­
cst Eocene to Pliocene, aml occupy most of the area oE tl1e State. 
The~· indnde f1·esh-water, estua1·ine, und marine facies ;,u:ul have a11 
aggregat~ thi.cltness of several thons<mcl feet. '!'he deposits of the 
Eocene epoclJ fal l into four cUvi.sions, which, rJamed in ascending 
ortler, are 1\:udway, Wilcox, and ClaiboTuc groups aml the Jackson 
formation. 'l'he 1\'Lidway gToup as het'e defined iuclndes the Cll'l~'­
ton and Portees Creek ("Fla1woocls of Hllgard") formations; the 
Wilcox g1·oup includes the .Ackerman, the Holly Spl'i11gs sand, tl1e 
Basbi (" .Woods 'Bluff"), Hatcl1etigbee, and Grenada formations; 
the Claiborue group includes the 1\[eridian saud member, the T.alla­
hatta, Winona, l.;isbon, and Yegua (or '·Cockfield") formations. 
Only the Terti<rry divisions tbat lie stratigraphically below lhe 
Jackson formation, the yom1gest of tl1e Eocene divisions, are cou­
sidert-d in this report. 

MIDvVAY GRO UP 
NAME AND SUBDIVISIONS 

'l'hc name Midway was first appUccl to certain beds o£ lime­
stone aU<l calcareous marl exposed at ·Midway Landing, on the 
Alabama River, 1 but .later the name was made to embrace, besidf's 
these beds of fossi liferous Limestone and marl, tlH• overlying "Blaek 
Bh1.ff" or BncHrnocllee clay, and the Sll cceediug Naheola ("}fat­
thews Landing") formation.2 'r he Porters Creek clay of Safforcr'~ 
("Flatwoods" clay of Ililga:rtl) -1 .io l\Iis~issippi conespouds to the 

1 Dr. E . A. Smith first used the term "Midway or Pine BatTeus section" 
in Ala. Gaol. Sut·vey, Bull. No. 1, 1886, while Alclrich in the same publica­
tion caLled the same beds Midway g roup. Subsequently ("Sketch of Geology 
oi Alabama;• Roberts and Son, Birmingham, Ata .. pam. of 36 pp., 1892; al'So 
Alabama Geol. Sur•vey Bull. 2. 1892} Smith changed lhe name of these 
basal beds to Clayton limestone. 

2 G. D. Harl'is proposed (Am. Jour. Sci., April, 1894) to use the name 
Midway for a geological stage or group, to include the "Matthews Landing'' 
(Nnheola). "Black BJu[f" (Sucarnochee), and "Midway clay ancl limestone" 
(Clayton limestone) as subst!tges. 

a Safford, James M' .. A Geological Reconnaissance of U1e State of 'l'en­
nessee, 1856; Geology of Tennessee, pp. 422-424, 1869. 

4 Hi lgard, E. W., ReiJort on the geology and agriculture Of the State ot 
Mississippi, pp. 110, 273, 1860. 
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Sucarnocht•c clay of Alahama. 'l'hc ~nheola formu1ion of AJabama 
has not ht'retoforc lwcn rec·ogruzcd in ~lississitlpi, but the \niter 
has l'l'f('l'l'l'll doubtf'ull~· to the ~ahcola horizon 11 sedcs of bl'cls or 
;;and, glnuconit ic sandstone, and durk, shaly cloy nrar \\.a luut, 
Tipp!tll (J()IIUty. This lllHI'ille horizon. in the forru or llllCOnsolidatctl 
glanconitic Rands o.f coJtsirlet·able thil•lmess, has rect>11tly h('eH Ltacc<l 
by the wrill'r almost coutinuousl~y ft·om 'l'ippah C'omtty to Kempl'l' 
County. 'l'he nbov<' inl'!'reuce was tlruwn by C. \\'ythc Cooke,! and 
later the identity of the Tippah with the ~aheola wm; rea onnhly 

F IG. 1. A • 
• \ . RlntPy ful"tnation In cut t~r l';t. Loul• k I'ILO F•~•nt'lsc:-n Hnllr~ortd, Walll'rvllle, 

( 'nl!Jn l'nunty. 'l'hE' tup nr gra1· llnWN\Iltt•rt'tl ralcar'<!ntU• 8HIItl I~ mnrkl'fl 
b> till' bru;e or the ormnlntmt llne or v,•getntlon, nll nhrwf' lhls line Is 
fiOI•tJiY WCilthere tl I 0 t'Nl nnd r·~ddiNh • IJt'UWO fCtT\ll:lnOIU( KflO<I. PhOt () 

11)• 1, \\·. Sletthl'nH<IIl. 

well Pstul.llished by the f'ield work of th(' writer.~ Thi!: reference 

of fltp ~rri('S oi beth; neAr w ·alnnt to thr Xaheoln is baS('cl upon 

stratigrn phi<' relations, I it bologic (•lutr·uct<'r. ancl the yresence of 
marine ro!'sils wltic·h 81'1' not fotmtl in 1ht• .inuuediatcly overlying or 

umlrl'lying helli;. Tu p l'evions repol'1s:1 the 'l'ippalt bN1H lMve bern 

t.reate<l ns H distinct fol'mation overlyin~ 1 he Pnrtpr·s CrE't•k clay. hut 

t.Cooke, C. \\'., Correlation of the Eocene rormations In MJssissippi and 
Alabama. l'. S. G. S. Prof. Paper 140-E, p. 4. 1925. 

:!Lowe, tn. N., Field Noles, 1!126, 1!127. 1928. 
IILowe, JlJ. N. Mtss. Cool. Smvey, Bull. No. 12. 1915, antl BulL 14, l!llfl. 
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<IR tltry upj)('il t' lo 1w re]wesente1l at l111• t,vpu Jooa lit.v of 1lw Porlet·s 
l' t•t•ck l'ot·mn1i<m, u11d were appat't'lll ly iuclntlrd in I hat. J'ot·uJaLion l1,Y 
lin l'l'ord. thry at'l' hPt·t• lTCiltcrl as n nwtnucr of the Pot'l<'l'S Creek 
cln,\~.1 

A t-.tucl~· ol' llw Midw<t,\· in illb!>is .... ippi rl'veab Hn intere tin~ 
serit'" of chan~l·~ i11 ph~'siogrnpbic t•onditio11s. 'rhc lmsal betll>. 
whic·h consist of litut· .... 1one of gn'ftl plll'i1y, woultl ~<.N'm to indicate 
lltHf in thil:l rc~iot t 1\Titlway l lnw 1ll'gun with mariti(' <·tmditions-
111,• t't· .~ion was Jll'Oh<t ld,\· t'(lY(-Il'ed by a !>o.'tt in wlti1· 1t li lli e !wtliment 
wns b t·ought fronl 1 hr su rr·uuuclin:r lcn11l. UtHlll l hcse beds of I ime­
r.loul' W"Pl'e Jaitl t}O\Yll depos.it!l 01' Sllltd,\· gJauconitic lllllrl that incli­
Ctllt• n large iul<•t•tnixtm·e of land-tiN'i\"etl '>t>diml'ul with calcium 

FIG. 1. B. 
li (' l l'lfiCoviH<·l•:<•l't' th t'<lldHt'l in t•nt fll I'll. L1111lt< & !-':111 Fr:tttt'l>wo R!lll­

l'wa(l, J \; ll llll"M RULtli HmSl •• r New .\ liltt t l~·. Uniou rou ttl~. Tlw hnm­
meJ·~ l'e><l 1111 liHI t< l l~:"hlly l.tndUI!~lill!l" II (lll<'l' $UJ" (aC<' rot I[HI !{I'll)' C:LlC':1l'C­
!'Ull lUolcv ~~<• tttl: thr> Rluluv I>< uvc tln 111 '"" Ull<'·halr '" Oil!' foor or 
ycllnw Cerru~;lnr>u .. 11n11d, uv.-rluln In llll"rt h~ !l feet nr hard ydln\\ fo•­
~lll!r•rous llnl<''-"lt>nt· uf th.- :\lhh<n) g'l'"llfl n( the F:nel'tl,. l'hhtll hy 
T... \\·. Sl¥t)ht•lltr-'ttn. 

'Recently in a rl'exnmlnation or the Wulnut area h' Lowt> and Grim 
tll'W otH<•r·op~:; or the Port('t'S Creek da~ Wl'rto noted at an tolt"\Otlon of from 
ti(l Ln 7tl feet above IIH' tYJli<'al fossillfN·ous ' l'lpJ)ab !lfiJJII!l tone lca!ling Lowe 
to t'XPr l'!ls the opinion that tb e Tlppuh t·uunot be a distln<'t formation. bul 
sho11ld he rcgar(l e ct n:~ u member ot· lol·nl phnse of the J'orters Creek. Al 
nunti' I'Ous localilleM In Tlppab county along the outc•mp those dlsUurtly 
mrnlne beds appe:lT nt soven1l different horlliOILS within the l'Ot'll'"r s Creek. 
Only In Tippab Crluuty tloes Lhis purtlcl'lur Jllluso appenr: elsewhore lo the 
south the outcrop tshnws yellow autl ret! sutuls. lu plac('s dl:;llneUy glnu­
t•onlllc, but rare!)·. 1r nl all. fossllii'crous. 
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carbonate o.E nlal'i ue ol"i~?in. The overlying heel~:; of clay-Porters 
Creek form!l.tiou-are gray and s lighUy l iguitic and contain some 
imp-ressions of land plants. but they were probably deposited in 
olfsllOl'C watE't' at depths below the clisturbiug inf lu ence of waves 
mt d clll'rents. Th e period of quiPt clay-deposit.ing water of Porter >; 
Ctcek time ~-..·ns followed in northern Mississippi by a period of 
shallow, turbulent. swift-flowing wat<-~ t· b e:·wing g reat quantities o£ 
coarse sand that form ed tl1 e Tippah sandstone m.eri:Jber of tbe 
Porters Crc>ek, wh.ich contains RU intermixtuPe of glauconite and 
marine shells. 

CLA YT'ON FORMATION 
GENERAL FEA TURES 

Stratigraphic relations.-Tlt e ba!'!Rl formation of. the Midwa~' 
group in 3\Iississ·ippi co11Sists of a series of intimated semi-crystal ­
line, fossilifer01.1S lim ~stones, overlaiJJ by gr eenish-yellow glau­
coni tic and micaceous sands. 'I'hese bctls were origimill.v vla ced by 
Hilgard in tllc upperu1ost Cretaceous, bll t tater paleontologic investi­
g~ttions have sho\vn that they m·e 'l'ertia1·y. 'l'bey arc correlated 
by means of charactel'istic fossils with the Clayton formation o:f 
Alabama, wtricl.J i!:; lowermost Eocene. The formation is not well 
developed .iu 'i'lfissi.ssippi, nowhere teaching a thickness approximat­
ing t hat h1 eastern Alabama. 

TJte Clayton. beds lie unconformably upo11 t he blne Owl Cr eek 
tongue of the Ripley formation. The r elation of the two ran be 
plainly seen in the spring at Chaly beH te, 2% miles east o£ Waluut. 
'l'iJlpah County. Her e 6 feet o£ B.ipJey blLte marl (Owl Cr et-1• 
tougue) is exposed below the contact bebyeen t.he J.Uarl and tbe 
overhangixtg Clayton liJ:nestorte, t h e spring flowing out f rom tJJe 
plane of contact. Both formatiom; are easily identified by char­
neter.ist.ic fossils. 

On OwJ <.:r eek, 2Y:.: miles northeast of Ripley, the type locality 
of the Ripley £ormatio11, 18 f1•et of ('layton limestone direct.l)r over­
lies 18 fee! oi: hlue Ripley m11rl. The contact shows an irregular 
surface indic11twg a bn>ak .in the colt1·imtity o f' depositiou. 

A cl<'<'P rut on the St. Louis and tlan. Fl·tmcisco Raih·oad. a mile 

southeast of t he station 11t ~ew Alban~, iJl Unio.n County, show~-; 

a line of c011t aet l.>etween. Ripl ey blne marl below fl n(l Clayton 

li mestone al>ovc•. Tl1 e limestonp here, wh ich Mnt!l ill fl 'l'ertiary fos-
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sils, is ou ly a few feet thick, 1wll is overlain b? 18 or 20 feet of 
red glauconitic sand also belonging to the Clayton .formati(Jn. 'flte 
U.lne marl co utains abundant fos:;;ils. 

lJl tbe ravine south of the rai_ll·oad track between the station 
at New Albany and the cut just mentioucu nndo11l1ted l{ipley marl 
ontcrops at a level 10 to 15 feet lower than the base o.f the cnt, 
and a Illite cast of the eut ledges of Ripley limestone containing char­
acteristi c fos.'lils sLow a clip that wo11lcl carry them only a few feet 
below the track level i1t tlle c11t. 

Ju the great railroad cut half a mile south o.f Pontotor 20 feet 
of Indian rerl sand of the Clayt011 overlies somewhat similar sands 
of tl1c U.ipley. Tbe line of di,~ision is uot ·well marked, though a 
zon e or clay noLlulcs probably maTks a11 twcouformablc contact. 
'l'l1c sand below the clay nodules conta.ius rather abunrlant Cre­
taceous fossils at certain levels, and tl1e reel sand of the Clayton 
ltas yielded fl few sperimcns o£ Enclilltaloue1'as 7tlriclli. 

'rhe Clayl.ou be(ls underlie uncon.formably the Porters Creek 
cla;v. 'rhe evidence or un couformity hetwe<>n the two foruHttions 
is not so clear as that between the Clayton and m1.dcrlriug Cr e­
taceous, but an uncouJ:ormit.y apparently exists, .for the pllysicaJ 
features of the hvo f01·matious are en tirely d.iJferent and shnl'ply 
marked, and the conditions under wh.icb they were deposited werr 
ent.iye].v m1l.ike. rrhe best evitlertcc of nucouforudty may be seen a 
mile west of Pontotoc on the 'l'oceopola. road. Here, at fl JlO.int 
wlten• tile road passes rather steeply down 10 or 12 feet into a 
little creek flat, the con1·act .is r evcalPd l1etween 4 or 5 feet of 
gra? Port<'rs dreek clay ru1d the underlying Clayton, a greenish­
gray fossi liEe t·ous g laltconitic marl, weathering yell ow-brow11. Tile 
line of clemarc.ati011 is sll<up, very notie.eable, and probably marks 
an unconformity. A very :-:;imilar exposure of the contact was 
noted at a pojnt a quarter of a utile we;;t o.f Glenfield and 2"'h miles 
west of New Albany. whPre the characteristic gray clay and "Flat­
woods" topography of the Porters Ureek clay appeat·s. \Vitlun a 
qnart('l' of a mile west o.f the easter.n edg.e of the Porters Cr-eek 
clay a little 1·avi.oe exposes, beneath 5 or 6 feet of the clay, sevE-raL 
feet of the greenish-gray glauconitic sand of. th e Clayton, atlll the 
line of cout act. is vet·y :?lHtrp. Th e slope on the opposite side of the 
ravin<> is occnpicd by a little farm, &nd 011 th e lower part of the 
slope may he seen the r !'d, f;Hn<ly, glanconi.tic maTly soil of thf' 
Glaytou. A fe'v fPI't of t.lle gray, sticky Porters Creek clay caps 



_MJDW4'Y GROUP 7 

A well a.t Bcru, 8 miles north of Pontotoc, i11 the eastern edge 
oJ: t he F latwoods, passed through J 8 feet of gray Porters Creek 
cla.)', Leueath which it penetrated 40 feet of bhdsh sanely marl he­
fore striking solid rock, probably the "1'twr't:tella. rock." The data 
here give a more definjte thickne::;s to this 11pper sand member of the 
Clayton than any data collected elsewhere. The 40 .feet o-f b)ujsh 
sandy marl undoubtecUy corresponds to the part of tl1e Clayton 
formation above the basal limeston e. 

'l'hree miles north of Scooba, Kemper County, C. Wythe Cooke 
coUected marine lossiJ.s from a light gray to white calcareous clay, 
which he regards al;> either Clayton or basal Porters Creek. 'l'heRe 
fossils would seem to in.dicate that, at this point at least, t he condi­
tions gradnaU,v changed from those that prevailed when the upper 
Clayton was laid down to those that brought about the deposition of 
the Porters Creek. About 15 miles northwest of thls locality, at a 
bridge over a small creek 3 miles n orth by west of Shuqualak, beds 
()f iucltu·ated sandy marl 5 feet thick overlie tmconformably Selma 
limestone. '!'his marl has heretofore been regarded as Ripley, though 
it is l)J:Obably Clayton. 'fhe ontcrop has furnished no fossils. 

Distribution and physiographic expression.-Owing to tl1e small 
area occupied by the Clayton and to the fack o£ detailed work, no 
attempt has been made to separate its divisions on the map. The 
forr11ation constitutes a zone, 3 to 10 miles wide, borderiug the Cre­
taceous outcrop on the west. It enters tl1e State in Tippah County 
a few miles sonth o£ l\[iildletoJJ, Tenn., passes southward tlu-ough 
Tippah, Union, Pontotoc, and Chickasaw counties; turns slightly 
east of south, and passes through a corner o.E W ebster County, 
through wcstf'rn Clay and Oktibbeha counties, through the north­
west corner of. 'Winston. ar1d the southwestern part of No:xuhee conn­
ties, and thence p::tsses ruagonaJly through Kemper County to the 
l\ lalJama State line. 

The Clayton formation can not be traced continuonsly through­
out this area. Tt io1·ms the ea~tern border of the zone continuously 
from :i\ficlclleton, 'J'enu., to Houston, iu Cldckasaw County. Farther 
Ronth tlte outcrop Juts not bef'n continnons)y noted, but it appeal'S 
to be represented by a thin calcareous sandy marl in southern Nox­
ui.Jee ar~cl northeastern Kemper countiPs, and lies unconformably 
upon the Selma. Jt maintains a rather nniform ·widtb of outcrop of 
about 3 miles f t·om the TrnnesSN! line to Honston, the western edge 
being approximately on a lin e r1mn.ing from half a mile eust of 
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1\Iidilletou, ' l'cnn., through W alu ut nud R.iplr.'' :J Y:! miles east of 
Blue '}fmmtain ; 2% wiles west o£ New .Albany ; ouc-half mile west 
of Ecru: 1 mile west of Pontotoc, anu 1 mile west of H ouston. 

Ji'our mile-; north o£ Houston. one-folll'th lllile cast of the Gulf, 
MobiJe and ~or·t heru R ailroacl, a well was put down for oil in 1922. 
'L'lle well WflS l0ented on a conspicuous north-south ·ridge of .fossili fcr­
ous Clayton 1 imeston e, whieh formed tl1e oulCI'OPJ)i ug Uluff edge of 
thC' "TtoTi/('1/a rock," a11d Clipped sharply tow~u·d l he west. 'rhis 
rock was penetl'ated in the well at 250 feet, according to tbe log of 
the driller. 

The Clayton formation is cbal'acterized ovrt· much of tbc a1·ea 
of its ontcrop by ldgh, broken hills ancl ridges, especial ly in Tippah 
all(.l parts of Pontotoc counties, wher e it cmrstitut es tlre western 
bol'(]t'l' of what is lmown Hs Poutotoc Ridge. JTowcver, large arNts 

of it around Ingomar , Ecru, and .Algoma form ln·oad. gently undu­
lating uplands, the red soils ol' which make fertile fields in a highly 
prosperous ngl'icult ural clistrict. 

Tbe wat<'r that runs oft th<'::l<' upLands drains westward into tl1c 
Talla!Jatchil' a nd Ynlobnsha H.ivet·s or eastward into the 'l'ombigbec 
a 1a tl Te11nessee Riv<'rs. 'rlr c r·eHiova l of tlte 6mber from tlle steeper 
slopes has <·IIU!·Wd Pxtensive 1md <leslructive erosion ovCI· much of 
the area. 

Thickness.- 'l'he maximum thickness of the ('layton formation 
in .Missjssippi is 65 to 70 feet, unless 250 feet in the well at H ouston 
he correct. H seems excessive. At Ripley, according to CTider, wrllF: 
that e11ter th<' sanely marls of the Clayton at the stn· face r each the 
"1'm·n:tella rock" nt a maximum tlcpili of 35 feet: on Ripl ey Ureek, 
1 V:! miles ~onth of' Ripley, the Gltlyton sandy mal'ls Ill'(' 30 feet tl1ick: 
in the well at Brm above mentioned they are 40 f<•et tltick, a fi.gur·c 
that is prouahly the most t·elinble. bc;>cause th(' well undoubl('dly 
pnssf'd through the whole tllir·kness or the forma t ion, l>eginning m 
the Porters C1·Pek and going to the mtdc.rlyiug " 1'w·,·ite7la rock." 

Crider stntes that the ClAyton formation in Mississippi is rep­
resented hy al.Jout 30 to 40 fret of limestone and 30 feet of sandy 
111arL Hilgard mrutions an oukt·op "abont 30 fe('t thick, of lim<'· 

stone." bul no meusw·ements appt'IU· to have bec:'n tHkc:'n. It is now 
believed that 2:> feet may be t.akr n as the maxirnu111 thickuess, nnd 
t.l1flt. 10 to J 5 l'(•l't is lU11Ch more common tb11n highl'l' fignres. 
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Dip.-Thc Clayton beds dip gently westward t11ldcr the Porters 
Creek clay. Data l'or estimating the clip are not abnndant. Crider 
ca lculatell the d·ip at. Hi feet to tl1e mile. 'l'hc well of J. H. IIattox 
at Ecru, obtains flow ing water· benrath blt1e mar·l and 18 inches of 
bard rock at a depth of 85 feet. 'l'he gill well of G. H. Horton, 3% 
miles west of E cru, obtains water from tbe same horizon at a depth 
of 105 feet. H tbel'e is a slight depression of the surface toward the 
west, malri11g t he mouth of t l1e Horton well as much as 16 feet lo,Yer 
t'ban at Ecru, and if the air line distance between the two places is 3 
miles (tl1e distance b? road being 31/~ miles) . the dip would br 12 
feet to tl1e Illile. It is probable that tbe avel'age dip of the l\fidwHy 
bells lloc•s not cliffer muell irom that of ovel'lyiug 'L'eJ'tilll".v forma­
t ions, 25 to 30 feet to the mile. 

Paleontology.-\\-.ith a few exeeptiom; the determinab le fossils 
so far fou n d in the ~'[idway of :l\II:issil'lsippi belong to the lowest 
:fo·rmatiou, the Clayton. A few marine fos'lil s re£erret1 to 1 he clay 
or the Porters Cr eek _formation lHlVe been obtaiu ecl at two points. 
A. nuruber of rather latge m<nine shells ocm1r in t.he Tippah sand­
stone phase of the Poder·s Ureek. 'rhc species in the following lists 
were identified by C. ·wythe Cook e :from th(• Cla.vton formation iu 
~ I iss:issi ppi antl South CL'n 'L'enn N1sce: 

Station 6091.-CJayton formation. Milepost 481, east of Middleton. Tenn. 
(E. W. Berry, collector) 

Mazzalina impressa (Gaul.J). Le da sp. 
CaiY11traphorus velatus val". Ostrea crenulimarginata Gabb. 

compressus Aldrich. Meretrix. ripleyana (Gnbb). 
Tun! tell a saf.fordi ( Gabb). Venericard ia planicosta var. 
Turritella 2 sp. smithi Aldrich. 
Natica saffordia Hnnis. Crassalellltes gabbi (Safforcl ). 

Station 6495.-Ciayton formation. Cut on Southern Railway, 1Y2 miles east 
of Middleton, Tenn., 200 feet east of milepost 481 . 

(E. N. Lowe and C. Wythe Cooke, collectors) 
Plant fragment.;. Nucula OV\l la Lea. 
Fonunlnifera Nucula 'Sp. 
Ostraco<1a Leda sp. 
Cyllchna sp. Glycymeris sp. 
'fmTis sp. Cucullaea safford! Gabb? 
Plejona rugata var. safforcUa (Gabb). Ostrea Crenulimargiuala Gallb. 
Mazza !ina impressa (Gab b). Modiolus sMfortli Gab b. 
Psevclollva cr. P. o~tTarupis Ilarl'is. Corbula subcomJwessn Cabb. 
Psencloliva sp. 1'elliua sp. 
Calyptrapborus sp. Mereh·ix ripleyana (Cabl.J). 
l\1esalia sp. Meretrix n. sp. 
Tm·rlt.ella sarton.lia Gab h. Lucina forti<leutalis H ani'S? 
Turritella 2 sp. Luciua sp. 
Natlca saffoJ'dla Harris. Venericardla planicosta vnr. 
Dentalium mediavieuse Ranis. smitbi Alchich. 

CrassaLelliles gabbi (Saffo.rcl). 
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Tht> foss ils nrc associated with obscnre plant remains neat· the 
base of the cut, i11 a 6 loot bed oC dark gray, glauconitic mal'l, which 
is very mica<:('OilS in places and inclndrs small crystals of gypsnm 
aloug the joint planes. This dllt'k mad is owrlain by about 10 feet 
of stratified hrowu, gray, and yellow sand and sandy clay containing 
obscure plaut t·emains ancl cnl:its of shells, Hpparcntly of the same 
species that ocrnt· in the underlying bed. 

Station 6496. Clayton formation. Bluff on Ripley Creek about 1 Y2 miles 
south of Ripley, T lppah County, Miss. 

( E. N. Lowe and C. Wyth e Cooke, collectors) 

Bryozoa. Ostrea pulaskensis Harris. 
Turritella morton I Conrad. Phacoides (::\liltha) c latonia (Harris)? 
Lacunaria alabamensis (Whitfield)? Venerlcardia planlcosta Lamarck. 
Leda sp. Venericardia SJ>. 

Tl1e fossi.ls consist of rastA in impure semi-er?!-oo'tall.ine limestone 
t ltat. ovel'lics lll'own g laneonitic sund oC th e Ripley Potmation . 

Station 6497.- Ciayton formation. Bluff on south side of Owl Creek, 2% 
miles northeast of Ripley, Tippah County, Miss., about one-fourth mile 
east of the Ripley-Troy road. Near base of formation. 

(C. Wythe Cooke, collector) 

Conopenm uamlcornls Canu and flaRslcr.t 
Nellia midwaynnica Canu and Ila~sler.t 
Smittipora midwayauica Canu and BaR!:Iler.L 

Shark tooth Ctwullnca saffor di (Gabb). 
Mesalia purnila (Gabb). Oslrca pulaskensis Hanis. 
Turri tella morton! Com'ad. Ostrea (Oryphaeos t.rea l vomer (1\'lorton) '! 
'T'urritella sp. Phacoldes CMilrha) clatonia (Harris)? 
Natica? sp. Venerlrardia sp. 
Calyptraea S ll. Venerl<·ardla planicosta L amarck. 
Leda sp. 

The fossils t·onsist of casts in impure linwstone o\·erlying tltc 
~l<mconitic sa nels o£ the Ripl ey fo r·matiun. 

Station 5586.-Ciayton formati on. Ravine 
miles northeast of Ripley, Miss. 

( L. W. Stephenson, 
TUI·rltella morton! Conrad. 

just north of Booneville road, 3 

collector) 
Ostrea pulaskensls Harr is. 

Station 5590.-c layton formation. About 5 miles south by west of New 
Albany, Miss., on a small branch of King' s Creek, near Gulf, Mobile &. 
Northern Railroad. At a spring coming from a cave in Clayton limestone 
near the former camp of an Indian chief. 

(L. W. Stephenson, collector) 
'l'urr itella morlonl Coru·ad. Ostrea l)u laskensis Harris. 

Station 5592.-Ciayton formation. Bluff on Owl Creek, 3 miles northeast of 
Rip ley, Miss. Land of William Hill, at spring adjacent t o house. 

( L. W. Stephenson, collector) 
Bryozoa. Arcea? sp. 
Turritella mortoni Conrad. Venericardia planlcos,ta Lamar·rk. 

t [dentiriecl by Canu antl Bas'illcr. 
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Station 5587.-Ciayton formation. Cut on Mobile &. Kansas City R.:1ilro:od, 
about 3 miles north of Houston, Miss. 

(L. W. Stephenson, collector) 

Ol'ltrea pula-skensis llnnis. 

Station 6580.-Ciayton formation. Macon-DeKalb road, 7 miles south of 
Macon, Miss. Near base of Eocene, several feet above base of bed No. 2. 

( L. W. Stephenson, collector) 

Gr·yphaeostrea vomer (Morton)? 

Station 6581.-Ciayton formation. Macon-DeKalb road, 7 miles south of 
Macon, Miss. Bed No. 2, 4 to 6 feet above its base. 

( L. W. Stephenson, collect or) 
Corals 
Turritl'lla morton! Conmcl. 
Cucullaea safford! (;abb? 
\'enericardia altlcoslata Conrad var. ? 

Station 6582.-Ciayton formation. Macon-DeKalb road, 7 miles south of 
Macon, Miss. Bed No. 1. 

(L. W. Stephenson, collector) 
Cum!, probably new sn. 
Ostrea pula'Skensis Hanh;. 

Station 6566.-Ciayton forrration. Macon-DeKalb road, 7 miles south of 
Macon, Miss. Base of bed No. 2. May have been reworked from bed 
No. 3, but the shells do not appear water-worn. 

( L. W. Stephenson, collector) 

Ostrea (C ryphaeo;streu l vomer ( Morton) 'l 

Station 6571.-Ciayton formation. F rom well on place of Mr. Portis, one· 
fourth mile northeast of post-office at Wahalak, Miss. 

( L. W. Stephenson, collector) 

Ostren (Grypbaeostrea) pulaskensis Harr·ls. 

Station 6572.-Ciayton formation. BIL ff of Horse Creek, one-fourth mile 
north of Benj. Taylor's store, which Is about 12 or 13 miles northwest 
of Macon, Miss. , on the northern road from Macon to Louisville. 

( L. W. Stephenson, collector) 
Com!. Natica 2 S JJ. 
Cyllchna? sp., cast. Xeuopho1·a S (l. 
'rurri'S sp. Cuc ullaea snffnl'(ll C.ahb'! 
TurrlteUa sp. Ostrea pulmlkensis li arris. 

Station 6573.--clayton formation. Cut of St. Louis &. San Francisco Rail· 
road, 1 to 1-1 8 miles southeast of New Albany, Miss. 

( L. W. Stephenson, collector) 

Tu rl te lla mortoni Conrad. 
\' enerlcardia 'SJ). 

Economic products.- 1\o econo 111ic use has been n1ude oJ' any of 
1 h<' material in 1hi~ formation. TIH• glauconitic marls ha vt• somr• 

' 'a luc as a fprtilizf' t', for they c:oula in limt> 11ncl a litl'lt' phosphorn~. 
but the.'· will llt'\'1'1' han• more thllll l<wal nst'. 'l'he linwstonf' is in 
pla<:<'s perhaps pill'<' rnOUl!h to makt• j!OOd lime. au<l, wht>t·c tltere 

is ruong-h ol' it fl11< 1 tlw ontcrops a t' (' 1tceessihle tht· I'Ork <:ould he 
c 1·usl1 Nl aud appli(•cl with adn111t<1 ~<' to acid soil s. 
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LOCAL DETAILS 

Middleton, Tenn.-'l'hc most nor thern point examined in the 
course of: the present investigation is on th e So11theru R1tilway, 
TY2 miles cast of MiddJcton, 'l'enn. About 200 f<>et east of mi lt' 
hoard 481 the following sectioll is exLJOSed iu a. cut on the Ronth 
side of the raih-oad: 

Clay ton formation : 

2. Ligniti c marly clay, con tinuous from below, more sandy, 
lhlnly laminated, and becoming yellowish from oxidation 

Feet 

above, and 1)assiug into soiL ... - ··-···- -------- --~--..... - ...... - 7 
1. Dense dark bl uish-gray glauconitic marl (very muc11 like 

tbe Owl Creek tuugue of Rit)ley marl at Ripley), micaceous, 
and having acicular crystals of what appears to he gy1>sum. 
Very rosslUferous. containing abundant L edas, 1'1writel7a,s. 
Tel!inas, tmd few Calyp/ratJJI.o·rus, Bysfmicltia ( ?) and 
Ven~n··icarclia tJlan·icosta; also some lignitized wood. At. base 
of the exposed excavation the materia l bacotues decidedly 
clayey and lignitic _ ....... --.. ·--·---· -·- _ -·---·- 7 

The absence of Cretaceous fossjJs and tl1e result of a caTel'l1l 
study by C. Wythe Cooke, of fossils collected at tl~is locality (see 
stations 6091 and 6495 ) place these marl b eds in the 1\lidway. These 
lleds lit' st.ratigrapiljcally betweeu the basal limestone m· · " !' 1/?Tite.Ua 
rock " a uti the Porters CrPf'k clay. 

Half a mile southeast of 1\'lidcll.eton. at the base of the l1 il Is just 
south. of the point where tho wagon road crosse:; the r11.ili·oad track, 
ifi tJJe follo,-riug exposure: 

Feet 
2. Gray sandy clay wl1 icb passes upward into redtli'Sh clay 

soil (Porters Creek?) ·----- ·--........ _______ ..... _ ......... ----------- .......... F ew 
1. Yellowish o:xitlJzecl glauconitic sand. becoming greenish-gray 

below; exposecl to bottom of cuL ... -- --··· ·-·------·-· ------- 2 

'l'his point f:eems to mark tJte contact between the Clayton and 
t he P ortel's Creek. 

In th e eastern outskirts of Middlrton a eut in lhe pnbllc road 
exposes Miclway materia ls as follows: 

Feel 
4. Soil, p e1·haps or mixed nature, li~tht, tawny, si lly, and with 

many round.ed qunr lz pebllles . lh in<'b to 1 i11ch in diameter 3-4 

P orters Cree k c lay : 

3. Gray clay, weathering, wb ere exposed, to purplish dark gray 
clay, somewhat glauconitic ancl sanely at the bottom ...... 4 

Clayton formation: 

2. Lig ht yellowish·gJ·ay indw·ated, b:ighly calcareous bed, sep­
arated easily In plat.es; fossilifm·ous, and somewhat glauco-
nitic. 'l'his bed forms a projecUug ledge.. .. --·----·---...... . 2 
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1. Greenish-gray to yellowlsh~ruy sand. !lpcekled with glnnt-o· 
nlte, weathering to yellowl!lh·brcwn or dCPP red. or a llglllt>r 
red sand; the lighter red matorlnl looks very much like somP 

Feet 

so-called "Lafayette" In the Wilcox 1\I'Ca. 8 

13 

In th e ubove section Nos. 1 Ot ttl 2 at·r undoubtrt1 C'lnyl011 hed;;. 
which at't• <•xposed in eroRion t•uts nlong- the l'Oitd for 2 Ill' :1 nd1e8 
PAst of :\I idtUetou. The thiHH«>:-:. of tlw Pot·tcrs l't't't'k 1'111y in this 
o.,ccfiou indicate the immedint«> proximity of thl' eastern t·d~f' of it:, 
Ill I tl: 1'0 fl. 

W alnut.- AL the sp1·ing ut ('bal,,·bf'!tfc, 2h miles eno.,l of \\ai­
nu t, 'l'ippu It Cortuty, tht• topog'l'a ph_,, is hilly, and the following 
scdion is (ll't'Scuted: 

3. Thu t ops and slopes or the hll1s are t·overed by red sands 
thot nppcnr distinctly 1111 It weathet·ed from a glauconitic 
deposit. All wells sunk on tbe hills at Chalybeale, after pone· 
trallng 8 to 10 teet or red sandy soil, puss through 20 to 30 
fePl or blue saud before Rlrlklng tho •·TurrUella rock". :15-40 

2. Yellowish "Tllrrile11a limestone,'' coated with greenish liche-
nous lnrrustalions G 

1. l31u<> marl of the Ripley formation showing all its physlt-ol 
chnrocten;, and eontalnln~ numerouR characteristic fossils. 

S«sJihltr/1, etc. __ 6 

'l'ltc ~;,prittg at Chalybcntc flows out from umlcr the bert of 
" 'l'un·ilrlln limcstoue," al llw <·ou la<:t wit,lt the Ripley mnl'l. On th<' 
proper1y nf z. n. HudS011, threc-fom·t Its or a mile north or Chaly­
UNlte. on the hill slope iu f1'ont ot t he t·csiuencc, is the following 
f'ect ion : 

Recent : 

5. Heworkerl surface matorlnl, sandy and pebbl~'. brownish-red Jo'ew 

Eocene-Clayton formation: 

4. Dark-green tough glauconlllc marl. Cosslll[erous, hut rosslls 
almost cnllrely fragmentary _ _ _ 2 

3. ·•Turrltrllo rock'', only the uppermost tool of whtch Is t-hnr· 
nctcr·lstlc: the material In lhe lower 2Y., feet consiats or In· 
d urnted, f!helly green marl. Bot.h contain Venerit'(n'fllo 
t>lltnLrOI/ta Lamarck .. ... ........ ... .. ....... .... :l.!i 

Upper Cretaceous-Ripley formation: 

2. Brlght~r -green glauconitic, highly tosslllferous and triable 
marl. ('Ootalning abundant Rtlruhtf'.f with lrldescent shells 
and SratJhfte.f. etc .. or the Ripley formation. and al bollom 
a few rounded pebbles or hord green clay 

I. Dark-green glauconlllt and mlcateous marl Lough und 
lenac·lous. like that ul 111pley ; fossils ot-cur only in finely 
t·ommlnuted t.'ondillon. Elx(lllflecl to holHlm __ 
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Blue Mountain.- The hill on wlucll Mississippi Height~ School 
is lmilt C~J.loses Porters Creek clay from the bottom to the level 
of the school buildings. Characterh;til! gray clay of the Porters 
Creek forms the snrface soil for a distance of 3% miles east of Blue 
Mountain; tbe djvision line between the Portm:s Creek clay and sandy 
marls of the Clayto11 lies a little east of the Ripley and New .Albany 
road. 'rhe sm·face becomes hilly and broken and the soil a deep red, 
clayey ]oam, common in the Pontotoc Ridge. Deep wa~>ll es reveal the 
glauconitic sandy mad, witl1 fossils, and show tile greenish tint ot 
the 'l'ertiary marl herls. It is impossible to say whetber these l't><l 
soil::. are derived entirely .from Clayton marls ot· partly fn)m weath­
ered Ripley material Ko clctetminable fossils and no outcrops of 
u 'l'un·itella rock" or other hard rock have yet been found in them. 
Recently, however, a specimen of "TwTitella limestone" irom this 
vicinity has been examined, and tue evidence thus obtained, together 
with the chatacter o£ tbese deposits, which is identical witll that of 
known Clayton deposits, wouJd seem to prove that they are of 
Claytou age. 

'l'he hlgber bills east o..E .Mississippi Heigltts Academy are all 
capped to a tl1ick:ness of from 25 to 30 feet with reddish and brown­
ish rmcon~;oUdatecl sands. 'l'hesc sands to an even g1·eatet· thickness 
overlie the hills west of Blue Mountain College, and were once be­
lieved to be Lafayette sands, but are no·w interpreted to be equiva­
lent to the NlLileola of Alauama, and p1·obably of the 'l'ippah sand in 
the vieiu.ity of vVahrnt, near the Tennessee line. About t£onr 1uiles 
to tl1e west of Blue N!onntai11 these san ds are intimately associated 
with the bam:ite deposits, whicl1 lie just west of the western edgP of 
tlle Porters Cr eek from the Tennessee line t.lu·ough 'l'ippaJ1, Benton, 
'1 1nion . and Ca'lllOnn counties, ancl southward to Kemper County. 
None of these deposits lie within the outer op of t.he Porters Creek, 
but in what tl1e lVIississippi Oeologica.l Survey has always regarded 
as basal sands ol' the Wilcox. 

Tl1 esc sands top the ridges hal£ a mile east of 1\1ississippi Hcigllts 
Academy, lying directly upon Porter s Cr eek clay, wl1ich outcrops IOL' 

at least three miles east o.r B lu e Mountain. East and soutb of that. 
the line of contact being a little east of th(' Ripley a.nd New Albany 
road ( the old road. not the present highway ), tlw sm·£ace becomes 
hilly and broken. and the soil, of 11 deep r ed clayey loam, Phow~ 

rver.vwhere, and washN; reveal the glanconitic sandy clay marl, with 
Fossils. Thifl marl 011 fresh sul'!'ace. !-ihows the greeuh;b tiL1ts of the 
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.l\'Iidway marl bed~;. 'l'his is undoubtedly Lhe glauconil ic snm1y marl 
of lhe underlying Clayton. These red glaucouitic depo:-:its are highly 
developed in the l1ills and along the creeks forming the headwaters 
of the Tallahatchie Riwr, fh·e or six miles southeast of Blue 
:\[ouutain. 

New Albany.-A cut on the St. LotLis and San li'l"aocisco Rail­
l"(H1tl 1% miJ.es soul heast of New A lbntJy, shows at th e ba!'"e a blne 
glnuconitic micaceous marl whirh co11tains Cretaceous fossils and 
which seems undoubtedly to be Ripley material. About 6 feet of this 
mad is exposed at the west end of the cut, but only 4 feet toward 
the east end, and its surface is unconformable \\ith the ovedying yel­
lowish-gray, sandy marl. Towru·d the middle o£ the cut tl11s yellow­
ish mad IJecomes chrtngc•d aloug the line of coutacl lo ll finn, yellow­
iRh limestone, which extends through th~· t·est o.f thn cut. The rock 
is rossiliferous, having a few Baculites (mePhan.icaJJy introduced from 
tbe l~ipley), numerous Ost1·ea pttlaskctl.sis, 'l'm-rifella morloni. and a 
species of l"enerirat·<lia . .At its tl1ickest part it is 6 fel.'l thit-k, bu t it 
tluns toward each end of the cnt. Above this rock li('S 2;) feet of 
non-fossiliferous yellow aud r ed sauds. 'l'hree mih•s south o( New 
Albany, on the New .Albany ancl P o11totoc road, ~;pccimeus of 
E'llclinwtoceras ltlt·iclt'i l.Jave been found in tltesc sands, u1dicati.ng 
the ir Midway agl.'. 

On all the hillslopes to the south of New Alb~u1y, where washes 
occtu· on the east side of the Gulf. 1\fohile & Korthern Railroad, the 
characteristic Indian-red soils of the Po11totoc Ridg-e al"c noticeable, 
hut, so far as observed tLH? beds arc but sl ightJy fol>sili fcrous. '!'his 
material is probably Miclway, .for a few sp ecimens or 1£11tHmatoceras 
have been f ound in it, uud it corresponds cJosely in physic11l character 
with that seen east of Blue :Mountain, I! J·ouud Chalybeate and Ripley. 
and, as will bP prcseutly shown. around Pontotoc, whN·e it is fo:>­
sililerous. 'r wo miles south of ~ew Albany, on the cast side of the 
l"l:tilrolld, a cut c•xposcs for a hunclt-r<l .vards or more srvC'ral feet of 
st.t·Htified gray. Rlightl.r glaucoult ic. sumly mad, contnining EJ·ogym 
n.nd other fossils. A lWCtion at tlw HOnth cud of the c uL exposes a 
thickni.'SS of 14 fC'rt of this material. but owing to ove1·lying sm·J'ace 
mntl'rial toward the top the g ray mal"ls could not be tracC'd upward 
into the red soils. WhC'tlter the marls and the . oils m-e continuous 
is thus doubtful, fo1· the soils ma~· po<;sihly Jwve bren deriv<•cl f rom 
an owrly ing tenllrc wlJos<• l>edR are no''"hPrP exposed. 'rhe soil, 
however, seems to bt' rrsiclnal l"rom thl'st' brus, \l' h icll an' prohahly 
or Ripley age. 
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FIG. 2. A . 
.. \ . c·et·Caf·t·uu-.. l•:c)('l'llt• (.!'OOlaC't JH.Irkt·d '·~ ru\\""" or lu:;-h\ ~lP) t·l,u Jh•hhlf'""i In 

cui .. r :-;,.,.. Clrh·un,, :\Juhlh A l'hseas; .. Hallro.ocl, hulr 11 mth ...,ulh ur 
J'lnntol~te, r•.uuutc.c:• Cuunt' . ~uttwronlil: Rlplt·J· fnF:tiiK. I Ullh.'d tn l.tt! 
l•rt• .. •·nl "" .1 mo't·hanleal mixture. lit' c·.,ntulm:<l In 1111 ll f• 4'1 ut 'and ju'l 
''"" ' '" lht• day pcl.blt •. l'hul•• h) L. \Y. Slcpht•u•'"" 

Tlw n·~iou Ill• I Wl'eu ?\(•\\ ,\I hany 11 ntl Pontotm• silo\\:- 1'\'l'rywhca·c· 
hroad UJ)hwd" Httcl ritl~es with 1 hv ri1·h r·ecl soils llwt at't' clwrH<~tPr­

il'lti(' or IIH• lltll t'IS of (hp ( ' laytou l'tH'Illflti011, b ttl ltl'l'nt'lls rrw ex pos-
111'(11'> of Ll11• suh:mr[fl ('(' lllfl l t•rinl. 

E~:ru. 
Flnt wCJOd~. 
lo\\ Ill!! log : 

t~~ill•s uorlh o[ P nntoflw. l"' on tlw t'H'>It•l'fl l'lll!e of tlw 
A wrll hrre belmtg"IIIA' tu .J. H. liHttu' ~n'·" the fol-

4. Gray jolut <'lny 
:t Blut' sandy marl 
2. ll!U'cl rock ("'f'llrrilrllll I'IIC'k")? 
1. Conrse S OtHI l wnte1·-benrlug 1 

f'eN 
1 

40 
1.6 

25.6 

'l'hi-; wPII h; ~:;feet tlt•cp. uncl (1\'erl.lov•s l1l thl' -;urfa('(~. The 
\1 t•ll t'\'illt>nlly lw~ins in t ht• P urtt•t·s ( 't•t>ek clny 111111 pns ... t•..; llu·nu~h 
till' up]Wr· uuu·l llll' lllht>rs Hn!l u ht•tl uf the .. TIIITIIt /111 rm·k'' of the 
( 'lnyton furwnl inn. 

Pont otoc.- 'l'ht• rown of Pout nt ot· i-; on tht> lncl illll-l't'cl upl~tnd 
..,nils t hal an· ... o pt·evnlent almtg- tlw ( 'htyton oult·t·op. ITa If a mill' 
... nuth of th t• -.tntion i-, the nul'lh Put! nC a railt·ontl t·ut. which i-. !!6:5 
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ynnls long and 4.0 feet or mot·c tlcC'p. The 1natcriniR \?Xl)Osed here 
HI'C horizoutall.\·-bcdded calcar('ous snnJ s, \\'.itJJ 110 upp111'C'l1t break in 
tlcl'Os.itiou imlicat<'d from lop to hot !0111 except by till itwonspicuous 
zone of ronn<lccl cla,v boulders. 

The bed. iu the llPl'er pat·t of llti;. !Section tbul ure I'Pferablt> to 
thc• Clayton fot·mution cousi::;t moinly o( red saucls containing an 
ltdmixtw·c Of I'Cd clay, whose <.:OltH' is probably dne IO lite weathering 
oC the g-l;nwonite which they coH1Hin, but toward th(' base t.ller e ls a 
c·nnsp.icuon!; luye r ol' lam inated ~:>and 1U1d clay ah(lu! 4 feet thick 
which forms n slight ly projectin~ ledge. Beneath tht> Luminated cla~· 
i-.. a :l-foot llt)t't' of yellowish g-lnrwonilic :sand contniniug muncron>. 

\ 'CL'Y soft Crctncrou'> :shells. which Wl're probably tlt•rh·Nl frolll tht> 
underlying Ripl<')' formation "lrile l hey \\'Cre still hnnl. 'J'he ba,c of 
thc Midway, whidt is Jlla.rkccl l>y 11 zone of clay lJOuldrrs to wlrith 
1·e Fert'Tlce was nul de ht the pre<·cdi ng pm·agraph. lie){ at the base ot' 
tlds laye1·. 

'l'\\'0 spctimcus o£ EnclinwfiJt'C7'Wi sp. which Jwd ht't'JJ weatl1e!'rd 

out of tht• r·ed sand of the Clayton l'ormatiou. Wt'l'r fCHIIJCl iu a ~ullry 
on tbr hill ahovc this cut. 

F I G, 2. B. 

H. Ol>lleJ•nl Vltow nr Jh() C\1! shown In \ t flk!'n whlll• •'XCIIVfllinn was tn 
progt·el'... l'hnt~> by L. \T, Sl< 1>1H·n~un. 
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Two miles southeast of P ontotoe, on the HoLLston road, at tb e 
base o.l' a hill where the road .forks, there is exposed a well-defined 
ledge of limeston e several feet thick, showing an abundance of 
E .ro{JY1'(1 . antl (h·ypltca. 'rhis limeston e is overlain by 10 to 12 feeL 
of strat ified gray calcarrons clay, which contains the sam.c fossi1s. 
AlH>Ye this clay i11 apparent 1mconformity, lies 25 to 30 feet of r ed 
cla.re.v S<Uld, doubtlt'Ss of Clayton age. 

A mil e west o£ Pontotoc, on the Toccopola road, at a point where 
tl1e road passe:;; r::t1;iler steeply down the east-facing s lope (10 or 12 
fert.) into a small creek flat, th e cont~wt betwe()n the gray P orters 
Creek clay Hnd the Clayton glauconitic fossihferons marl ( which 
weaLhers yellow-hrown wjtb a greenl::;lt cast when wet ), shows a Fharp 
and prohably un conJ'ormalJie divisiou. Soruc fragments o£ the 1ime­
ston <> ~IJJd of the yellowish indnra.ted marl lie at the base o£ the slope. 
On t he east si de of tb c creek tbe slope shows similm· r elations be­
twecll tile two foriUAtions, but the clay clisapJ1ears within a f ew r ods 
ancl is seen no more towaru P ontotoc. A mile north of this l ocality 
tltc road that. leads westward toward Lafayette Springs r eveals only 
tllr glauconitic marl o£ the Clayton for 2 miles ont f.r om P o11totoc. 
Jnst west of tl1 e residence of i\{r. Ilenry IIanl.in cuts in the r oad r e­
veal 3 or 4 f eet of ligllt gray Porters C1·eek day o'i•edying Clayton 
mat·l. F or about half a m il e to tl.te west yellowish-r ed Clayton 1narL.,; 
ontcrop in the lowest p laces, but. are hidden by t he Porters Cr eek 
clfly on the ltigher lrvcls. R cre, too, tb.e line of contact is sba t·ply 
marked. W est of this locality the Clayton s1nks beneath tl1e level of 
the road even in the lowest places, and is seen no mor<>, both 1l1 e 
matm·ial and the topograpl1y being 1ypieally Flatwoods. 

Rouston.- Onc and one-bali miles east o£ Ifouston the bluffs 
along H oLLlita River present t he foll owing exposur e: 
Eocene (Clayton formation ): 

3. The highesl hills are capped by r·ell sands of l ll e same 
character as those at Pon totoc, i"ew Albany, Blue Mount.aitt, 

Feet 

and Ripley ......... - .............. ............ ........ .. . .... .... . ....... - ........ l 0-15 

Cretaceous ( Ripley) : 

2. Light-gray sanely marl. passing into s lightly m ore cl ayey 
upper l aye1·s. Dis tinclly strati t led near upper surrace at 
a poin t s howing gray laillinaiecl 'Saud ................................ -· 50 

L BluiSh--gray mar·!, with. some grains of glauconite and sand.... 12 

Nos. 1 autl 2 arc• tlistinctly fosf;iliferous, wit h an ulmuclance of 
E.rogynt aud Oyphaea. Sru::tller fossi ls, as sea m cltius, Ost?·ea plu­

mosa, and shark teeth are plentiful. 



Jl/f)W.I l" (jfUJ( I' 1!1 

All this ex postn·e ex<·r pt thl' l·nppin~ of red culcnreuus sand i!l 
( 'I'C•tncNms. 'rhe r·ed sand cHps 111l tiH• r· idge and hill~ lwtwl'i'll this 
point und llonston. Thl'ee-foudhs of u mile ea&t of I rouston this 
~'~Uil cl,r mlll'l shows distin<.'t stratifit·ntion nnd in plac<•s is distinctly 
hut not al>twdautl.'• fossiliferons. 'l'hi~ mnl'llie. unconConnably upon 
t h<• ( 'n~laceou~ deposits, anc1 SN'IIls i 11 n 11 n•spe<:ts idrn ti<·HI with what 
\\'(' hU\'1' ahend~· Je. cr·ilwd liS 'lily[ Oil , 

Ou the lmuwh railron<l going w<•st fr·om Tion. ton to ('ulhoun 
<'ity the mater ial t'XJW~l·d a ion~ the I I'IH'k i · a sli!!htly glnm·onitic 
yl'llowi~h dayt>y ~and. ~o delci'UJinuhlt> fo!>.-,il havE' heen foun<l in 11, 
hut it il. llppan•ntl.'· of Cla,,·ton u;.:!'. Wl'!>t of the 1-milt• hoard this 
111111 rr·i11l is repla<·Nl by thE' <·lull· at I er·i'llil' Porters Creek day. 

Other outcrops.-Ju au c•x l c•rash·<' Ht'l'll south or ll nnston tlw 
Cln,vt o11 IINls havt• not brr11 f01rnd. ~ rna ll outcrops um y possil •ly lw 
f'ottnd httt <'XtPnsiv(• oullTops will hrmlly he cliscoverrd i 11 1 his m-Nt, 

Hrrcl pu~sihly thr Porh~r·s 't'Pc>k till,\. wlril'i1 herr lie~ in clin•d ('(Hltacl 
\\it h tlw Srlma ehalk. ma~· han• ~o m t I'IHppNl tile ('hl~' liiiJ lwd-; ll" to 
t·on'l' thl'm ('ntircly. 

t\ few ft>1•t of ~::llldy mat·l owl'! it•., nut:unformably tlw Si"lma ,.Jwlk 
a nrilrs north h.v \\'('St of Shnqunluk. in NOXllbee Cunni,\' . '!'his Oil(· 

c·r·op i., uoticf'nhlr nt thE' hri<.l~1· 11\'<'r 11 ~mall creek on thl' Shuqunlnk 
111111 :\fal'OU matl. At thr tint(' or ('\llllliuatiun tlw \\l'ilt•t· l'l';.!'lll'dl' I 
thi., drposit us Riplt•y mHit'ri111 hut is now im:liJtrtl to plal't' it in tin• 
.\fidw".'' · :\u l'ol'~;i l s wt'rc seen. 

l•'ossils collcl'INl h.r Dr. C.:. Wylht• <'ookt' 3 mil<'S mll'l il of Ht:ooha, 
1\t•II IJW I' ('mmt~'. WC'rr ass i~ncd by lrim to th<• .!.\fidwny. 'l'IH· ura tr r inl 
eorrtHirrin~ tl11• fossils was ~ra~~ Nrl c·nt·rmrs C'la~' ancl was r•t•fc•rT<'tl h~· 

him t u the upper ('layton m· hnsa I Port,.,.~ Creek. T t llllht I it• YCI'Y 

nt•ur the Cla_,·tmr-Por·trr.;; Cr<'f'k <·ulltat·l. nrrd furthr t· ch•taill'd I'X · 

arui 11atinu of tlw at·ea might dil>tO\'t'l' tlH• Cla~"i.ou undt•r au altert•d 
physit•H) OS(WI't. 

PORTERS CREEK OLA Y 

GENERAL FEATURES 

Name.-'l'h(.• lOl'UJa tion ber·e Nrll c·d Porters C'n•rl< c·lny wa-; 
c·llll<•d hy Il ilgar·cl tlr(' "Flatwood" <·bry. " 1 aud was plac·t•d hy him 
nt tlw hn e of th<' so-call<'<l •· ~OI'Ih!'r'rr Lil!rriti<: formation .. , 

l llllgard. E. v.;· .. Report on thl:' gPoiOAY an<J agriculture or thl:' Slnte nf 
~IIKIIIR!Iippf. pp. J1 0. 273. 1 60. 
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l-llll'rot·d 1 later uarued it Portct·s Cn~e~ from tlw type locality 
nPat· ,\ J iuclletou, Ten.u., wllr1·e I he characteristic clay is largrly ex­
pnsrd along P orters C!"Cck. It wns 11 Cterward called in AJabmua 
"'R IIciU'oocltec or Black Blui'C >;erh:~;. "~ 0\\"ing to pt·iol'ity of date ovel' 
i:)uclulloellee th e name Porters Ut·eck hms been adopted by the United 
t-:;tutPs Ucological SmvPy, nnd I.Jrcnn!':C it is a geographic nnme it 
n•plac·es ILilg~H·d's name "Flntwoocls, ' ' which is a dcl'cl"iptivc lcrm. 

Stratigraphic relat ions.-As nlrcndy stated. the Claytou forma­
l iun unrlct·li<'s the Portprs ' t·ee!< un(·nuformably from tile place where 
il t>nlet·s 1\I.is:;i<;Sippi on the uOI'th to the end of Pontotoc Ridge nt 
Huu~ton. 1'hl' l~e of tontact has been trnced in part. At Hiple~· 
the ctmtuc·t lies within the northrrn limits of the town. H il ls a(tlle 
ccJge of tltc tom1, east of the main street, expose iu thcil· washed and 
j I'CilChcd slopes 5 feet of grecnish-gr11y sand cappetl hy tl hard gn1y 
si;nHtnu of sandstone 4 to 6 in ches thick. The rock is thickly speckled 
with graiJLs of glauconite, so thilt it looks like a fiue-g-t·ait.l<'J di01·i t·e. 
'l'hi~; stnttnm forms a little projN:ting ledge whicl1 iJS clenrly noticc­
ublc nil around tlte lt.ills aucl mukC's a parting between the gray sands 
nnd 1111 O\'<'t·l~-ing bed o[ gray c::lay, which weathers iutn 11 Jnt·ket· clny 
nnd lit•c•ms to pass upwn:rd into the yellowish soil of the sw·f1we. 'l'he 
t.,'l·uy cluy is nndoubtedJy tht• P ot·tcrs Creek clay, here 2 o•· :3 ft•('t 
thick. but distinctly thicker near the crmetery, and has the. chlt !"a('­
teristit• conchoidal frachtre. A few llnndrcd feet to the not·thwcst it 
ht?COillt'S llliiCll thicker. 

The sa nds, whicl1 are p1·olmbly of CJayton age. outcrop f'llHt of 
tbc cc•mctct·y, perhaps 300 yurds nol"tltc•ast o.f the placf' ju~t descrihl·d, 
at n lower Lrvcl, indicating an inegulm· contact. Tbt')" are distindl~· 
glnuconitic and laminal't>d hut so ftu· as ob::et·vcd are non-fossiliferous. 

'l'hc outcrop of tlte gra.'i <>lay or the P orters Creek i" nowhct·e 
more th:m a few miles wide. On it wc!>tern edge it is in eontact with 
the ovet·lyiug Wilcox beds, whi<·h lltll"dcr h throughout its extent 
ex<·ept i11 1'ippah Com1ty, where the Tippah santlstoue h1f'lnbl'l" of 
1hl' P ort·c t·s Creek lies b~hvc•e11 tltt'm, hut lHH'tly lies within the P ortrr!l 
C1·eck. It is 110t easy to h·acc the wcstrrn boundary o£ the Porters 
Creek, for t.here is no a.pp1u·rnt brea k hctween :it and l ho overlying 
Wilcox. 'l'he clay of the Pol"let·s Ot·ppk seems to pass impercrptibly 
into till' bas11l clay o.f the Wilrox, so tlu1t at many places t.hc <lividi11g 

tSartorcJ. J . l\1 •. Am. Jour. Sci. 2d ser .. VoL 37, p. 368. l 64, 
:!Smllh. m. A., Report on lbe geology O( Lbe Coaslal Plain ot Alabama. 

J). 186. 1894. 
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lirw must ht• fixrcl arbitnu·il.r. llowevt•l·, t lu·ougl10nt much of tlJc 
\\" ilt•ox oul<· t·up lying inmH•Ilialc>ly WC'!,t of the \Vilcox- l'tll'll'r-.. Creek 
contact, a wdl-marked sa ud member hus uecn traced '' ith fair ac­
t·m·ucy from Kewper County to the ' l't'lllll'SSC'c line. Thi:-. t'lll'l'\''JH!Uds 
to the huuxit c llelt. wd is lu•lirved to l' I'Jlrl'l'ent tit(• ?\uh('oln of 
Alal.Jallt/1. In tllis connf'c1.itm it. shou ld Itt• stated that 1·~. \\'. lkn·y1 

lws pre~:.ent(;'d paleontologic evidence of a 110tHhle tinw ht·('uk bt>hree11 
th<' l\ficlwuy uod -wi lcox gnm ps in ~I i..,!-.issippi. The :>~~ rH iy 'l'ippal1 
bet.l wet·r laid down undrr· cliff<'rent condition!,: the tntn:.ttinn frum 
the c-lay uf Llw r t•rters t't·t•t:k to the sand of the Tippah is uppan·ntly 
nht·upt and nl)tit·cahle m pluct•s. hut the two Ct·equently intt•t·di~!itatc 
m n puzzlin~ way. 

Lit bology.- The ty pica l lll!l(Ct'ia l or th e Porters ( 'l'('l'k fonuu­
tion i:. II tenaCiOUS gray joint clay of clisl incf COUCJWitlnl fl'llclllt't', 

which \'ut·it•s from •ery li~ht J!rlly to lead gray. and on dt·yinl! be­
t•umrs much lighter in color and at lust almost white. It H'Jillrutes 
r t•adi ly alon~ thr joint plune~ into 1'1·ngmE>nts that uvct·u~P about 
the :,izr of a hen':; e~g. 11 nd I hut tend to shell of[ 11 lnnJ! sph<•rical 
:mrfnct.•.., and tints a snme n noduhtr appetn·;.tnce. .'tratifit·ation planes 
art> u:-.unlly rwt n~r: p\·idt>llt the mor<' typicnl matcrinl ht•ing- ma..,~i,·e. 

'J'hP t·lay \'aries I rom this typicul t·hnractcr at uum,\· place-.. 
I .oeally it hc•<·mnes lt~glt ly I ignit il· 11nd is M!$CJCiat<'d with ~nudl de­
posits of li(.tnitt• : and iu pllli'Cs it IJe t•omc•s sanuy ancl utit·u('i'OUH 11nd 
thin IJrddc•d. These YHI'intiom; occur c!:l rwciall.v towurd t.ltt• ll'<:stl't' ll 

luwdc•r of tlw formation , wht•t·e. as julit stn ted. the chi,\'" ll lt't't.tt> with­
out bt·cu k into the lowc•rmost d ivllliou of the ,~~ilcox. Tht• 'rippah 

-<a ucht otlt'. nt the top of the Purl<.'l's ('t·eek formntinn in Tipp~th 

( 'ounty, is dt••wt·ibed below. 

The llwnl occltrrell('{' of tIt in lwtls nud lenticular ccmt·r<•t in us of 
.... pathit· irun ort• iu tlw Pol'ft•r·~ ('rl'Ck <·la.r ba' bf'Pll 1111tt•d 111 ;,ow'' 

place:. in northern )jjs..;;i:-.sippi. Tlti:. imn ore is I!~'IH'l'll llr <·lu-..cly 
ns ·ucilliNI with heds oE lignil <• or lignitic ch1~·s 11nd liPs well up 
toward t )l(l toutact with ti t<' Wil cox. 'rllis •·elation pt·t•vuiiH in lh<• 
it·on deposits 4 mil<>~ west or Hlut• Mmmtnin. iu the vit·hlity or Plat 
Hock 'h1m·lt, which wns 11 iiJ!III'cl 's nl<l Joeality-TimiP.V 's !-4dwul 
HonsE'. 

Jllulted States Geologi<'al Survey Prot. Paper 91. pp. 36·31\. 1916: United 
States Oenloglrul Survey Pror. Paper 95·~·., p. :!2. 1915. 
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Jn Kemper 'ollnty. 3 miles uortla or Scooba. II deposit uf light­
gra,\' calcareous 1·lay, which yieldru nHtt•in<' fossils, was rt•l'el'l'ed by 
C. Wy1'1.1e 'ool<e, wbo c.xnmined i f, to this formnti(ln. 

'l'he black s l.aty clay, bcm-i:ng mnrinc t:ossils, exposed at Black 
Bluff. on the 'rombigbee Rive r·, in .Alabama. llR~ not yet heen identi­
fit·d in .Missi sippi, unJes.'i it oceur-> nl a point n few miles west of 
1\cw Albany. where a few itnpl·ess.ionfi of small shells are fonncJ in 
tll t' d;n·k clay, or Tmles t he clay at the localit.y Mat· Scooba, where 
the physic<!! asprr:ts of tho ltlatcrlal uri:' entirely different. is an 
C'l n i n1l cut. 

Tippah Sandstone.- 1'he nam<' 'rippll1l sauilshmc W<IS ~ivcn ln 
au earlier l• td letin of the 11'1 i:ssissi ppi Ocological ~u t·vcy1 to drsi:.;natc 
a scl'i("s of lwds ot marine ot· estuarine s<mdsronc and underlying 
S.'liH.ls, having u 111aximmn thickne of uot less thliJJ 100 f<'et. lbat 
ru·e Jli'IHnin<'ntlr developed iu Ute broken hills aml t·iuges of 'J'ippah 
Co unty. 'l'hese clcposi.t:s were descl'ihcd tts overlyit11-\' the typicu l gray 

(']uy o.f the f>ortars Creek Ull{i passiug beneath the l igh!rl'. more 
v;H·iegated, aut! mol'e distinctly m·ati l'ied clays of lhe ba.o::al Wilcox. 
This Coss.ili:ferou JWl)per-nnd-sa lt sandsto!IC was uotetl by TJilgllt'd jn 

bis I'CJIOl'l of 1R60,:! and placed hy lJjJll in the ClAiborne hccu nse or 
Hs l'Cscmb luncc lu a similat· Ulnibonw l'nck £ouml l:tlrth.er south. 

In 1 !16. Cl. 1>. llanif.o.;1 described heds 1·eprcsenling appal'ently 
the sllme horizo.n nt Cntin!n<ill<', llal'(lcnum Conuty, 'l'em1es.scc. J~y 
rule or priority, the U3llll' "CraiusYil lo" should probably npp ly t.o 
tlu:-sc heds in M i~>si s ·ippi, but for tlw l'act that Hunis ilid n ot make 
ciNII' wbat wa · iudttded in his "Craitll-.\'illt• horizon." H e apparl'ntly 
reco~mizetl no tlivisions of the )liU\\'fl,\'. hnt re~arllccl it as ll ·•strati­
graphic aud JHllc.>onrologiNtl urut.... 'l'wo easily ideutlfiablr snl,di­
vi~;ions uf thro Midway exis1 .in nort.!J Misslssil)Pi; HJHl if tLc 'l' ip pah 
sandstone br 'l't'gnt·ded as n distinct :formation or mc>mhcr, tllt> ~lilhn'ly 
of :\(ississippi pt'{'Scn ls I h I'<'C wcll-mal'k<'d llspe<:tl\. 

Jmter. a re-exam.inaliou of the type oulcl'ops of the 'l'ippah 
saJHlstouc• ( aiJt ltor's Fil·l rl Noi'rs, Jf/26, l f.l27. a.t rll 102 ) lC'nds to a 
smucwhat diffrt·cnt inlcrprelat.ion fr·om thnt fit·st cxpre.ssed. A hlgh 

!Lowe, E. N., M.lssissippl: Its geology, geograplly, !lOlls, anl.l mineral 
resout·ces: Miss. OeoL Survey Uull. No. 12. p. 64. 1915. 

:l l l llg.ard. J.J. W., Report on the geology and agriculture or lbe Stn.le of 
MJssiRslppi, p. 109, 1800. 

:lHnt•tis. G. n .. The Mirlwny Stage, Bull .• Ame1ican Pnleontology, Vol. I, 
No. ~. p. 1 (132). 1896. 
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dissected platt•uu hull' a mile wc.•st or the• l'<'~uen(·r ol' .John "\Yrig-ht. 
(which is four ntilrii wrst of W1tln11 L 'l'i ppal1 Oouu t.,v). is cnpped 
with red a11d yellow sands 75 feeL thick, l)(>ucath wltidt IIIHloubh•cl 
Pudet· Creek <·la,r or undctet,ninrd lhidmess lit><;, distindly mlt:Oll­

fo rmalllt' with the• sund'i abo>c. T hi-; pl;t(PaH i cut into n :-cries uf 
hill-;, calle<l Bl.1kc• \ Ifill, Wick<'l·\ H ill. )[arlow H ill. nml otheri'. 
f1·nm all of wltil'lt ntvin('S leaJ down into lh<• Yallc•ys. nnd ex:posurt>-; 
nlo11g their f1nnks show the tl:dck snnd:-~ overlyin~ nucnnfrn·mably 
thu Pn l'ters Ct•t>t•k clay, \\'hich hus u t l lic•kue~>s of ut IPIINI (\Wnty feet. 
All oJ' this !'\Ull(l fllld c·lay lit'S alJO\'r till• lrvel or till' lypit·ul T ippah 
sancl'ilone as Sl'Cn at it~ original site•, "lsielt is rstimnlc·d to lw 50 ft>ct 
lu\\t'l' than the nutcrup · of sancl and cia~ mcniiom•tl ultm·c•. 

P.xaminat inu uf uuUle1·ous otlwt· out('rops show nul CIIIC. but s~,·­
t•t·ul glauconilit· 1111!1 fossiJifc1·ous nlll r l hNl:s of 'l'ippah nu1h•1·ial at 
tli rrcrcut len• I;,, '>I'JlU t·nte<l by ZOtli'S () r Porters ( 't'l'l'l< cluy. T11 is 
situation leads tlw w1·itt>r to i11fcr· thai the .o-eallt•d 'l'ippnh fol'l1\ll­
tinn is more ul' the• nnlure of a luc·al phase JcvcloJH'd within tlw 
l'cwter·s Creek nt difl't•l·t•nt levels, nnd not continuoufl \'t'I'Y far soutb­
\\'llt'tl. It se('m-, lt1 llltt' t'cligitatc• iutu th<' Porters 't·Pc·k, t•,.qwcially in 
1 hr lower lHII! uf tht• formatiou. '!'his plw::.c> pruhnltly -;(umJd not 
l'l't•t•ive a name, tuth•'i:; it l)e re:;rnl'lh•d ns rcpresc•nt ing I he Xalll'olu 
J'm·1HH tion of .A laluunu. 

The pah.:ontolul!.Y of tbe 'l'ippuh f'unch.tonc lHlS 11ol hN•n \'l'l')' 
l'ull.v l>tndie<l. Tl ill-{111'<11 mentin11s J'ou1· spe<'ies ( 1"1 1/l'l'inm/ia 7>1aari­
,.mdo Lamarl'k. ( 'anlill/11 lltl'Oldli t'mll·ad. Troclws SJI. lllld o.~II'I'Cl sp. ) 
c·oll<'t'tetl b~, him in ~PI'. 36. T. lS, It 3E. from the fossilifN·ou-. 
" Plll,\' stl'lne . . , 

('r·i<ler rollpc·tPcl fussils f.rom tht' hill nt J ohn W1·iA'ht 's old r·~i­
dt•nt·e. 311 milrs "oulh\\<.''it of Wnlnut. 'l'h<'<iP wer-e I.'XIlrninl•tl hy Dall. 
''hn us~iguccl th~·111 to thl' Eot•t•nr. ('. \\'~ilt.> !'unkt•. in t·orupauy 
with E. K. Lo\\e, c·nllected fossib nl 11 lol'auty on ll uni<·IIIH! C1·Pek 
111'111' tile ltiU from which Crider had <·ollcl•tctl. in the• llllllltltll of HH2. 
'l'ho collt'ction wade was too smnl l lu tll.'t<'t'mine tht' lull'il.nn. and no 
l't'port was nuscl1•; !Jut tl te bed Wf' l'l' Vt•t·y probahl~· :\ I idw<~,r. 

Distribution a.nd physiographic expression.-rflw uutc·l·op of 1lw 
I 'nrl('l'S Crt>ek dny ctt~•upies a nnt·l·nw hell bounflccl ou the east hy 
mariut> marl of the Clayton as far Mllll h ao:; Houston, tlwnrr o:;onth-
1\ anl h.'- C'rt•tiH·c•ou~-t I imt•sionf'. 11 ntl 011 t hi' wl'c:t hy 1 Itt• ft't'sh-w:t ter 

IHllgard. E. W .. ll~'JIO I't on the geolog-y nnll ngricu llut'l' or lhe SLate or 
M l'llKIRSI JJPi, p. 112. I SGil. 
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Wilcox clay aud ~and. It rnnge. in " ' it.ltb f rom 3 to perhaps 10 
miles, the average being not much more than 5 miles. 'l'he fnt'llllltion 
cnt<.'rs Mississippi in wt>stel'll 'l'ippHh C01mty. aucl pa~o;ses f;(l'tlt hward 
throug-h its western IHLif. and tht·mtgh west-central Union, Pontotoc, 
wc~tr•·n Ubickasaw, Clay, Oktibbeha, nortl1easteru Wimlton, south­
wrstel'll Nox ubee, rm ~l ncwUwastet·n K er11per cotmties. 

'l'he exact point of contact bet ween the Porters Creek and the 
'hlyton l1as ~1ot been fount! at lilue l\Iountain, bu:t was noted about 
3~~ miles east of the town: and it paS~>cs thence sou thwunl to the 
wt•st of Cotton Plant ancl 2•/ 1 milt•s west of ~ew Albany. Tl1e line 
of the NPw Ol'leam5, Mobile & Chica~o Raib-oad lies within a mile or 
two of the contact. the edge of the Platwood!! making a f<l\'oruhlc 
si tt> for lhr road becl. 'I'he Ulayton extends 2 or 3 wiles west of 
Jngoma r , Uu.ion Count.r; W('st of Pontotoc, Algoma, nnd .b:el'll, in 
P ont otoc County; and Mar· H oulka and H ouston. in Uh i clou;c~w 
C'otmty. ll'rom IIoUJ>tou S(lut hwarcl the Porters Creek li cR di •·ectly 
upon the 'clrua. The lLnc of rontnct l·uus southwat·cl f •·om H onston. 
un the cast side of tbe Gulf, Mohilc & ~octheL·n RRih·oad, to n point :3 
miles uol'th of W oodland. and fHH).'~es Ntst of Dancy, WehstcL' Couuly: 
;{ o•· 4 miles east o[ ) '[aben . in the northwe:."tern corn('r of Oklibbeha 
t:onnly; and 2 or 3 miles east of Longview. Thenee it passes through 
southc11steru Oktibbeha ancl wr::.i:ent Noxubee counties, a little wr~t. 
or the 1owu of Shuqualak. aucl 3 mik north of Scooba, in Kempe•· 
Couuty, to tlte Alabama line. 

'rho nRme " Flatwoods, " nscd by ITilgard to des:igm:dl' tllis for· 
mat.ion, d (•scribcs the topograp hy of th e at·ca o·E its outcrop. Cl'idcr1 

says it "is characterizctl tiHoughout the 'tate lly low, f lat land 
rt'srmhling the broad bottom oC n large rivet·.' ' 'rJ1is is lt·ne fol' the 
p-t·cale•· part of the area in .Mississippi, yet m11ch of thu P or·tcrs 
('reek outcrop is marked by rolling and evt>n decidedly hilly smfnce. 
l:Iilga t·d mentions hills of 40 feet elt'Yation: Crider!! men I ions mcnsnr­
inll' 75 feet of P ortc1·s C1·rek cl11y 0 11 a hillslope, 11,4 miles northwrst 
of J1ipley. At U1e type locality. on Porters Creek. near i\lidd leton, 
'l'f'nn ., a hill baH n mile !Iout h of the 484-mile board. on thr Sonthern 
Railway 1·ises 130 feet nbovc the l'liilroad level. This wus cx<Hninecl 
by C. Wythe Cooke aud t he wl'ilcl' h1 1912, ancl clny o'l' t be P orters 
Ct·rck fonm1tjon e.xtm1<ls to wit hin 30 f eet of tlH.' top. or JOO feet 

lCrlder, A. F ., Geolog ic and mlnerlll resour ces Of Mississippi, U. S. 
Geologkal Survey Bull. No. 283. p, 2:.1. J!l06. 

!!Crider, A. F .• Op. Cit., p, 24. 
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above the railroad IC' \'el. The upper 30 ft!ct consists of t·ed, yellow, 
and piuki~h sand~, probably of the 'l'ippnh sandston<• member, wl1ic11 
is prom inently di~pJa,VPd ll few UUI('S fa rther SOUl h. '!'he typical 
~'!atwood · topography is well developed farther south. west or P oll­
totoc, J louston. and 'tarkville, the billy phase being uot so common 
lu tJ1at r egion us it is towa•·d the northem pRrt o f the outcrop in 
'l'ippilll County. 

Structure.- Tn general the Porter s Cn'<'k betls strike northward, 
bnt toward the southern lilnil of this a rea, wl1crc they pass into 
Alabama , they s t•·ikc eastward. Tl1e dip is westward, but ,i tt the 
southern paTt lt veers townnl th<> soul hwest, keeping, of course, at 
right }mgles to the strike. 

Thr angle of dip has not l)cen determined on satisfactory evi­
dence. ' •·ider 1 sn.vs that il il; 1!) feet to 1 he mile; tlw lwds prnf'tratcd 
in the well of .J. H. IIattox at Ecru, 1->out otoc Uon uty, would suggest 
a lower dip. 'rllc P orters CL'<'<'k is at least 75 feet thick at a point 
1 1 ~ mile:s northwest of Ripl t•y. but at the north edge of that town 
it i.;; only 2 or a J'cet t.\tlck, being a shQJ'l Llistance from the castem 
edge of its outcrop: and if th<' elevation of the smfa<'e is th<> sa me 
at the two places the angle of dip is much higher than C1·ider sup­
posc<l uul l'ss the P o•·tcrs Ct·eck was deposited upon a sm·face of Y<•ry 
considerablr relief. At. Walunl. the Olltcrop of the forruatiou is 3% 
miles wide, at Blue lliountain 7% miles, and west of Pontotoc 8 
miles. At 1Iiddleton. Tenn., 1 ~·~ miles west of the eastern edge of 
the P ot·ters Creek outcrop, the hill above mentioned shows 100 Eeet 
of clay. :i\'laiJjfestly, thcu, th e angle o:l dip here most be much greatt•r 
than J 5 feet to the mile. 

The thic·kness of the formation can not be accurately estimated 
.from the data in hand. The clay bed is at least 100 feet thick at 
1\'Llddleton and 75 feet thick at, H.ipley. If t he width of 011tcrop at 
P ontotoc is the maximum, and the djp is 15 feet to the mile, the 
th ickness of the beds must be 120 feet. At Blue Mountain 1;)0 feet 
o.E Portc•·s Creek bcus is e..xposcd 31/~ milN; west of its eastern outcrop. 
'l'he w'l'iii!J' is very mu ch inclinetllo the opinjon that the dip of these 
beds coincides closely with that of the Wilcox, m1d that the thickness 
is 200 feet or more in the northCI'u part of the state. 

P aleontology.- No marine fossils have been founu in the •Porters 
Creek fonnatiou in Mississi!)l.>i excep t at a locality 3 miles Jlorth of 
Scooba. whPrc marine fossils were collet·tNI by Cooke. aud at a point 

tCrider. A. F .. p . 24. Op. Cil. 
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5 nliles west of N ew .i\lbany. on the Nt•w Albany anc1 Myrtle roud, a 
I'PW OUSCllr<' illl}J I'('S~iOliS Ol s:ltells WCl'O fOIIllcl ln dm·k-gt'HY clay~. ln 
the bed of a lH'nmh ol' Porters Ct·t.>ek ueur &J ic.ltlleton, Tl' lltl., H ff'w 

lltllt'i nc shells we t·c• nl s11 ollta wed frotn calcu 1·eons clays. N otwitllshl ntl­
ing the scar·rity of .fossils the formation is bdicn•d to he o[ uun·iue 
origin. A few fru~mentury pl:mt remains hnve been found in the 
fol'lnation. 

Economic prodncts.- 'l'he clays o£ this formatiou hu n• ht•en 
lli'ied fo1· m<lidng b1·iclc A l'ittle ligui te a nc.l some small deposit:s of 
l'Ollc t· rtionuy spathic irnu ocCJi t' ltc·n• Hwl t.hcre, htlt ltOIIC of th e,;c 
clt'pOsits an,• or COIIlllll'l'<: iaJ YHIUI'. Thut tlac gt·eenjsh g ray t•lays of 
the P ol'ten; C rct'k ll l'l' hcntouitit· lta;.; lweu known fo t· S<' \'Crn l ytlHI':-i, 
th e first uote of it lm\ln:;r beeu UJaue by E . F . Bnrchan).l Whil e 
lllOI'C detailed <'.':II UiilHtliull of the Port l• rs l'reek hentouitf' has 1101 

yrt bee n nuHk, I.IH'l'e ~ee111 s to he g001l I'C'HSOn Ior tJHl h<'lie£ that 
(•O trl ltJ ercial tlt•posit,') of this c~lay lllll,\' yet hu t.liSCO\"e t·ed. 

LOCAL DETAILS 

Middleton.- Thc type locality of thr Pot·tm·s Creek clay is 
ulnu:; P orters Creek, about l Y:! mill'~> w~:st or llie statiou at Midtllctou. 
'l'cnn . The huse or the g'l'8 ,\' (·loy ic:; f'Xj)OSC'd ll • hort di'll' llUCC S011th 

or the l-illlltLICl'll Rnilway laalf a mile t'!ll>i or ]lliddleton. This cl;ly 
is ht•1·c ouly a few feet thick aud iii uude1·luin b~· the u1ari1H' 111nrl 
of the Ulayttut. 'l' he Lo·wn of 1\:Jjdfllc1ou is built npo11 P orlet'K Un lt'k 
ciHy. Ilalt 11 mil e wt•sl of Ute statim1 11 wash nu the . out ll sid l' of 
the Soutllero R nilwuy reveals 6 fee t of typi1:u l Portcl'~ l' t·l•l"k clny . 
• \ few lnuul1·eL1 yard~ farther west. fll n •·ail road u·e 'll e. H to Hl fcP1 
of P cll'ters Cr eek cluy i:. I'X p Osl·d for a 1listunte of 100 yanls. IIt•I'C'. 

at tlifferllllt leve l~. thin beds of suwewlwt indm·llted glauconitic· xuud 
frnm ~ iutiH•s 1o 1 foot thick, are int crCldnt l"d with the ~~·ny clays 

A L the railroac1 h·rsne at mile bourd 484·, n mil o wrst oi MiJtllc·­
~ou , n WHSh 12 l'c•e1 ucc11 expose;:; nt the bas<' of the section 2 f Pet ot' 
dHk ligoitic clay. ul!ovc whiclJ lies 2Y:! fNJl. nf lightpr-<•olor cd clr1y. 
:\1 this le\·p] b<'O\',V t'OIICI'CtlOllll;','l" masse or irOJI , 2 fPt't thkk. fol'lll ll 
parting betwN'n tl1e dnrk clays below am] 4 [eet of fp-·ay luminnted 
dn~~ above. A f<'W fl'et· of tawny clay soil , per haps derived f-rom I It t> 
l~orters Creek bPds. l'oa·ms the top uf flH' t·ut. A promi1wnt hill so11llt 
nf tl t ix poiJJ t ex JH>SI.'H 1 00 fpet ef t lw Pul't t~ t·s C t· t'ek gray clays. 

l IJurchard. IDn .eAt To' .. Bc111xile of Korll tcualctu Mississippi, 11. s. (i. S. 
B t•ll. 'iiiO·G, p. 10 . l fl25. 
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At the eastern edge of the v.iJlage of Middleton, a cnt in the 
public road exposes Midway materials as foll ows: 

4. Soil, perhaps of mixed character, light tawny, silty, and 
with. considerable rounded quartz pebbles, on e-half to 1 

Feet 

lnclt in diameter ...................... - ............................................ - ........ 3·4 

Porters Creek clay : 

3. Gray clay, wealberlng to purplish dark-gray clay. somewllat 
:>andy and glauconilic at ba'Se................. ..... .......... .................... 4·5 

Clayton formation: 

2. Light yellowiah-gray, induTaled, highly calcareous bed, sep­
arating easily into plates: fossiltferciUs and somewhat glau-
conitic. Forms projecting ledge.................................................... 2 

1. Greenish-gray to yellowish-gray sand speckled with glau­
conite and weathering to yellowish-brown, or deep red, or 
light red snnd; In tlle ligh ter red looking very much like 
some so-ca lled "Lafayette" in lh e Wilcox area. This ma­
terial is exposed In some erosion cuts along the roacl 2 or 3 
miles ea'St of Middleton .. _............................................................... 8 

In. tlle betl of Porters Creek, about half a mile south·west of 
.i\l[iddlet<>n. at the wagon bridge over tl1e creek, there is an e:>.-posure 
that shows a thickness of 3 feet of typical Porters Greek clay at 
its b11se, which forms the bottom o£ the channel. At the west end 
of tlre exposure tb.is clay abruptly dips beneath a bed of micaceous 
sandy clay, light gray lJut weathering near·ly white, and not glau­
conitic. The clay is fossllife r·ous and contaius specimens of Ledas, 
and j)erbaps a :Ptwritelllt. 'rhe bed is 3 feet th.ick, but it t.hins out and 
clisappel\l'S toward tl1e eRst end of the cut. All these beds are over­
lain by 7 feet of yelJowish-g1·ay clayey silt composed of recent al­
hJv:ium. 

'l,he gr ay clay of thjs formation 011tcrops in many places a long 
the Gul.f, Mobil e & Northern Ra.ilroacl between 1\lliddleton aud 
Walnnt in 'l'ippa h County. '!'he railroad follows closely the Clayton­
Porters Creek contact. Below B ro,n1s:field in Tippah Cotmty, red, 
ma1·ly ou tcrops a long the wagon road and in the railroad cuts reveal 
the presence of the Clayton beds, the contact being just west of the 
wagon road. About 2V:! m.il('S south of Browm;field a cut ou the 
New Orleans, Mobile & Chicago Railroad shows about 5V2 to 6 feet 
of P orters Creek gray elay at the Sllriace, including tl1e soil. Below 
the gray clay a thickness of 7 feet of tbe greenish-gray gla<lconitic 
sand o£ the ClRyton js exposed. At tl1e contact is an indmatcd 
layer of yellowish-brown material,-a dnplicate of that at the eastern 
edge of 1\iudd leton. 
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Walnut.- llulf a mi le 11 0 1.'th of Walnut the Porters Creek is 
<•xposeL1 in a d C<'ll 1·aviJ1e south of llt t' t·nih-oad II'Rtet· tank. Numerous 
outcrops occnr west of Walnnt. A mile west-southwest of "\Valnut H 
gray. l eacl-colot·ecl clay, like thllt at Ripley nnd aL the water-tank 
north of ·walnut, is exposed ou the steep bills idl' just south of a 
little strcnm flowiug eastward, extending to a height of 40 feet above 
Lhc stream. 

'l'he Por·ters C t·eck clay is <'Onspicuons i11 all wa shed or Jenudt•d 
surf~H~es W<'st of Walnut alJovr the hase of the hills, wher e the slopes 
reveal the mai PI'ials of the TippaJt sandstone mPmber. An outcr op 
of th:is membct· in ft·ont of .J ohn Wt·ig-ht's old •·c~idencr. at the base 
of the ridge, exhibits three sepHt·ated ledges of soft gray sandstour, 
with sAndy partings 2 or 3 fee t tllick betwem1 th em. A few rocls 
around t.hc hill southwest of th e Wright residence n slurup on n 
small spring- bnm ch r eveals hrdi; of the Tippal1 ~o~audstone member , 
eou istingo of or 10 feet of lumiuated gray clayey sand, somewhat, 
glauconitic, dark and lignitic at the base, but weathering yellowi. h 
toward th <.' top. 'l'he section contaiLcS tbre<' indlll'atcd layers of gn1~· 

speckled sandstone, each about a foot tl1ick and UtOre or less g lau ­
conitic, and t.l1<.'se show mottlings of darker gray, with finer textu1·e, 
clue to a larger admixture of clay. The yellow blotches are perhaps 
dne to the oxidation of glac1conitc. '£he lowrst layer is just above 
the dark Jignitic material at the base. 

The sandstone in this cut arpenrs to he identical with that at 
Wright's rcsidenee, whjcl1 is at the same level, tl10ugh the outcr op 
could not be definitely traced between the two place . 

On the south hank of Ilnn·i caue Cr <>ek, a mile northwest or 

Wt·igbt 's old residence (1912), 11 ste<>p blnff that. rises about 100 

feel aboYe thC' cr eC'k gives the most notable exJ')O!'Iure of the Tippah 
sandstone : 

3. At top a horizontal ledge of grny sandstone, mtller coarse· 
g rained SJ)eckled with glauconite, and having la rge fossils, 

Feet 

mostly Ve!le'ricat·dia 7llan ico.yta ............ --......... . .. .............. _ 1 to 1% 

2. L edge of gray, speckled sandstone, cellular, and ":;tained 
yellowish, perhaps by the oxidation of glauconite. Some-
what fossiliferous _ ........ .. 

1. While and yellow stratlf!et.l sand; exposed to n lWckness 
of 10 to 12 feet, but probably rnucll thicker. Below this 

2 

sand t.be whole slope is cove red I o base of blure................. .. .... 12+ 
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Ahout 2{)0 ,YHI'ds farther down the ereek, where the wagon road 
fOI'd!'l it at the silt• of an old wutc•r mill. the '£ippuh Sftndstone is 
rC'vl'aled in the lower part of thl' bluff. The s<>ctiun is as follow!": 

3. Light-gray laminnted sandy material. somewnal glauconitic, 
showing partings s imilar to those seen in the outc.rop at 
Wright's residence and In that northwest ot it. This Is 
al>out on the same level as tbut outcrop and the beds are 

Feet 

apparently the same. Thlcknes11 here 12 

2. Dark. bluish-gl'aY sand .... ....... ...... .. .......................................... 8 

1. Very clark gray, nlmost black. s lmly ligoitlc clay. 'rills clay 
has not the conchoidal fractura nor the lead-gray color of 
the t-ypicui Porters Creek clay..... ·······--- -···-··-·· .. ...... 10 

A ravine lending clown for a distance of 300 yards ou the north 
side of Blake llill , which bas already been ment.ionell, exposes, at a 
level at IE'ast 30 feet lower than 1hc lowest outerop of Porters Creek 
observed in the ldll, on pr·operty of OUvt'r H.ines, a stratum 8 to 10 
.inches truck ol' .gltmoonitie, hlgl~ly fossiliferous, limy, consolidated 
runrl. It closely resembles, and is probably ldeuticnl with. a similar 
bed uotecl in l!n2 us outcropping a<•ross tl1e road iu 1'-ront of tbe 
home of John Wr·ight. 

On land of Tierman Keith fu1·t her down the Rlope t.he road bed 

m front of hit:: residence exposeR a few feet of typical Porters Creek 

ch1y, imm ediately boJleatl1 wbicl1 H ledge of .rossilife i'Ous gt'ay rock, 

(Tipnah sandst()nP). i s exposed lo a tlril'kness of severn! .feet, the 

exposure beiul:! conti unous 1\.lon~ the valley side f01· a (•ons.iclerable 

cHstaucc. Below this hed lies a hard, white saudstoue, so thnt a view 

along the Yalley ·ide shows a two-fold ledge. each bed being about 

one foot thick. 'J'he whitish lHHlcl'l_yi11g sandstone is only pa1·tly 

con!'iolidated, aud is l'OUgh with nounlar excrescences; it hecomes 

several f eet thick, and at bottom of the exposm·c is unoonsolichtl.ed 

sural. ln the ravim• 75 yards NU!t of Keitlt's r esidence the same 

ll•dge is Pven tltickt>t', and becomes n hard, gra)ish-whilt• translucent 

quru·tzite. This quartzite wa formel'ly used locally for mill-stones. 

'fhese ledges <ll't' exposed at the poiut of a ridgr 200 yard.s north 

of Ke.itb 's residence, nnd one-quarter o£ a mile eHst of this last 

locn]jty, at the old ,Jackson resid<>nce, all U1e 11ppcr· s lopes slww ex­

posm·es of undoubted P orters Creek, aud at t.he base outcropping 

lt>dges o.f the 'riJIIHih fossilifru·ow' g lauconitic rock form a distinct 
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bench along the l1ill side. F o1· six OJ' seven mil.es 1101'th ancl south 
of '\Vright's nnnH'l'OUS exposures of the 'l'ipp1l h fosHi lif~rons sa nd­
stone ma.v be seen, with Porte1·. Creek material both above and 
below. 

Tipplersville.-Promirwnt outc r·ops of the 'l'ippall sandstone oc­
ctu ou the high ridges around 'rippler svillc, a few miles south 
of Walnn1. 1'hese are perhaps tho ont.c·rops menti<m ed by Hilgat·d. 1 

"The sarnP rock as Ko. 2 of the preceding section occurs on a ridge 
on the east side of Muddy Creek. r,n Sees. 16 and 17. T . 2S., R. 4E. Here a 
ledge quite similar to that at Rt>eves'a. but with only here and there an 
imperfect fossil, appears on the liUtnmlt of the ridge, jutting out In an 
abru11t hlllock at Its northern end. whenre it dips southward and crops out 
on the hillside ror a mile, disappearing about 30 reet below the summit or 
the ridge, which consists cf Orange <aand. A lower l'idge, intervening 
between the ono just mentioned a nd Muddy Creek. s hows bold hill tops, 
consisting or a touA"ll gray t•Jay soil. underlaid by g ray laminated clay." 

Blue Mounta.in.-On th e high hills on boUt s ides of the railroHd 
at Blue :'\fom1tain a great. thickness of clay of the Porters "1·eek 
found<~tiou i<; overlain uncoufot·ma bl.v with 30 to ;)0 feet of yellow 
and 1·ed sands, which in places bhow stratification and on all the 
high points uri' more or lE'SS cemented into irTt>~u laL' masses, tubes, 
.flutings, aud olhe1· forms. rJ' hcse ~:~ands seem to rcJ)reseut the 'l'ip­
paiJ member , though no i'ossilii'crous gray sanclRtoue, snclt as occurs 
near Walnut nud Tipplers~villc•, has beeu observed. 

East of thr railroad station on the slope of a conspicuous l1ill 
on wiJi<:lt the• )fissi'isippi Hci~hts Academ:l' standR, the gra~· clay of 
the P ortPrs t'r<'ek is exposed to an altitude of at least 150 feet, 
above which there is 25 or ;30 feet of red sands (Tippah beds ?), 
formin~ a level bench upon which tl1e school is bni lt. A few bnntlr·ecl 
yai'Cls east. of tbe school there is an outcrop or the Porters Creek 
clny, on a 1<'\'<'1 with tbe school, 1:':50 feet above the railroad ll'ack 
(barometric r<'a<ling). Tht> n•d and yellow sands continut> above 
this clay half a mile easbYa r·d fr·ona tbf' school to th<> top of a ri<lgc. 
wl1kh is one o£ Ute higl1est points in Mississippi. At tlte contact of 
tbc r <'d san<lH witl1 the Portct·s Urcck clay, the sanclR nre consolidated 
into a ba!Sal lay<• t· of brown sn1Hlstone, iu plR Cl'i'i hlghly fenuginons, 
and f rom 3 to 4 feet thjck. 

E ast of tbP high, sand-cnppcd ridges the topogl'aphy assumes 
the appcat·ancc of the Flatwoods, and the materinl forming tl1e soil 
is typical P ortct·s 'reek cln,v for at h•ast 3¥.! miles east of Blne 

lHilgaru, lil. W., Report on the geology and agrlcullure of the State of 
M:isslssippl, J>. 112. 1860. 
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11fountuin. 'I'he n •d clayey soil of the ('lnyton appcnn.; just t•nst of 
the Hipi<'.Y and NC'w Albany I'OIIil. 'l'hc sur·tace becomes hilly nnd 
br·ohu, Hl\d dc(•p wa~he r-evNrl thr glauc•onitic· sandy clay marl, with 
Iossils, tht> fresh surfaces. wlwn w~·t. !!ho\1•ing tl1c gr·ecnish tint s of 
the 1111\I'Ntlhered mal'l. These r·1•d oxidized glauconitic deposits nr·e 
Jtighl,1· d<'I'C•Ioped in the hill!; nntl11lon~ tlw (•J't>eks fonuil1g tlw hl'Utl­

waf(II'S or th r Talluhatt:bie, G ()I' tl miles l'flSI of Blu<· ~lc>nntuin, and 
eem to •·epre!-enl the glaucouit it• :.andy ('Jayton marl. The Pol'l(•rs 

Creek l'Xf<•nds wl'-.twurd from Blue :\lount~in about ;31:! milrs, 
town!'(} l<'lat R ol'k 'htLrt:h. 

1\ ll'dge of clay. tone somC'whnt simi ln1· to tlH• rork dC'scl'ibcd by 
Hilganl' in tht• quotation on pu:.re :30 out<:J'(}(IS <ll'OUHtl tht• hillslnpe 
ut l•'lnt Rock Chnreh, 4 miles Wl':;t of Blue :\[ountaiu, Thr lt•dgc is 
hroklon nnd di~>contimlOus, ~ or :i fct•t thi~:k, and appllt'<'nfl,v not fos­
sili fcrous. It ov<'l'lies gray dny, perhaps of U1e P orterA <.:reek l'or­
m<Hion, und is O\'C' t'htin by a ft•w inch~s o( t·ed. lcn.l'-lwm·ing shal<', 
nho1·<' wllith i'l 15 to 20 feet of n•u sand, the shale anc.l t•ed sands 
bein~ ha:.nl \Yilcox. 

New Albany.- 'l'hc 'I'allohatchic RiYl' J' at New Albany, nion 
Count~·. hns developed it!> rtood plain on the Clayton mad<;, ns the 
t·et.l suit-. !!how. The gray clays nnd llw Flatwoods topography of 
the Por·tl' I'S 're('k !ormation shuw ut u point one-fourth or a mile 
west of Olenticld, wllirh is 2'/ 1 miles WPsl of New Albany. F l't)ul 
Glcnt'irld t() llilyrt lc. Unio11 Coun ty, a dlsht nce of 5 mi l t•~>~, llte topog­
r·Hphy b tn>i('al I•'latwoods. 

P ontotoc.-Et•ru, in Po11totuc County, is in the t•a<;tc•rn edge of 
the F latwoods. which begin~ n milr we:.t of the town of Pontotoc. 
r•'t·om tlli:; lo('auty the <'haracll•ristic Flutwoods topogntphy and the 
gray tt•nutiou clay cxteng fm· n cli~tau<'c or milt•-. to the west. 
Exposnrt•s otlter than the l e\'(•1 g1·ny surfucc m·e rare. nnd t11·e nsunlly 
very l>llliHII. 

Houston.- 'l'hc T'ol'tcrs 1l'l'l'k b Cg'UIR a nule weRt or Hous1on, 
in ( 'hickll~o~aw Couuty, and exhibits uniform gray day flats with 
slight liiHiulntions ut n westl'l·n extent of fi miles. 

Wood land, jJl Chicknsaw 'ount~·. js 2~~ miles west of the eustrrn 
edfte or the P orlc l'S Creek outl·rop. 'Phis outcrop shows at the 
surfacr along the Oulf. )fobilr & NortbC'm Railroad ns far south 
as Da~~t•,1·, in \\cb:.t1•r Cotmty. W <> t of. 'tnrhille, Oktibhrha County, 

I H llgnrd, E. W .. Op. Cit., p, 112. 
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the Porters Creek clay appeal'S 2 or 3 miles east ot L ongview, aud 
di. appears beneath the Wilcox just east of BratllE'y- an outcrop 7 
miles in width. The Ot11crop of the Porters Cr·eek clay in No.>.<lbec 
C<muty occupies a belt JO to 12 miles wi<le or low, gently rolliug 
tupogr·aphy that. passes 1lwougb tbc so utl1west l)llt't of the county. 
T n Kemper County the outcrop o£ the Porters Creek is well-marked, 
the topography on the western border ascending abruptly into high, 
broken ltills of Wilcox sands, which probably shonld be r eferred to 
the Naheola. 

Toward the outcrop of the clma c.halk the line of demarcation 
is less distinct, as i'!uggel'itcd by the Porters Creek deposits near 
Scooba, which approximate the Cretaceous materials i 11 appearance 
and catTY marine fos!iils. 'l'he outcrop hen• is G m· 7 miles wide. 

vVILCOX GROUP 
NAME AND SUBDIVISIONS 

The group of E oc('ne bC'cls of sand, cla?, and lil!uite, several 
hHJtdr<'d feet in thickn('ss, to wh.irh the name ""ilcox is uow applied, 
has heen Yariously named by different investigatCH'R. J t was first 
cl<>stribed in 1 56 by D1·. afford/ then State Geologist of Tenne sec, 
who called it "Orange sund." 

Hat'i)Cr,2 in 18!>7, adopted the name "Orange sand" from Sllf­
fol'd, but used .it to desigorHtle the Tertiary formation~-J of northern 
1\1 ississ.ippj, which, however, he regarded as of :l\1ioccnc age. Hilgard 
in 1860 applied to these fc>l'lnations the name "Northern L.ignitic," 
using the name '·Orange sand" to designate a thin. prevailh1gly reo 
sand hlanket formation of much later age that was belicvrd to over­
SJH'Nlcl the Eocene outcrops in mnch of northern "Jfissi ·ippi. In a 
footnote in his "Gcolog_,. of 'l'ennessce," published in 1 69, page 42-!. 
lk Snfford says: 

" The name 01·onge sa11rl was original1y applied by me ( Recon­
naissAnce, 1856) to a !'iCd cs of strata of wl1ich the fonnation now 
thns dPsignateaa 'vas the pri11cipnl member. It theu included the 
Cretaceous beet<;; these llfrvc been exclnded , but the 11ame lH'ts not 

1 Safford, James 1\t., A geological reconnaissance of the State of Ten­
nessee. pp. 148, 162. 1856. 

!!Harper. Lewis. Preliminary report on the geology and agriculture of 
lhe Stale of Mississippi, pp. 107-109. 1857. 

!lOr. Safford then used the name "Orange sand" for lhe series of for· 
matlons now called Wilcox group. (See Geol. of Tenn., p. 424. 1869.) 
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bPell tl roppecJ. Since my fit·st use oJ the name, D1·s. I I ilganl and 
ll m·peJ·, in thc•it· l'<'spective reports, have appli('d it to the super ­
ficial .fermation occurring in 1\fississippi, quite ili.fl'creut from any­
thing it was iJJt('ndcu Lo include." 

It i a signHicnnt fnc.-t in the light uf the pre ' enl drift of opiuiou 
1·eganliog Uilganl's ''Orauge snnd,'' or "La.fayette formation," 
that • 'uJ'Ior(l, in I lis n·p01't issued uine years after llilgnnl 's report, 
11111kes no note of such a blanket l'ot·mation il1 'rcunes:;cc. On the 
co11t nu·y. he ~:~ays: '· H pemJh'utc•d tq some deptJ1 tbc bt•us of Orange 
Sftntl wot1ld lose t hei e bright color nml hecome dark w· gray :" in 
other w01·ds th<>y would be r ecOf!l1izru as Wilcox. 

Tu l 69 Sal'funl' l'alled tbls f,tJ'Ollp tbe ·'Orang(' s.1nd, or La­
gt·ange group." l1 ndrr the IJame "Bluff lignite·' ht> described a 
gTunp of beds of sa11d. clay. and lil!ui1t.: thHt ontc1·op nlonl! the blutrs 
hi ngi ng- the Mi~sissippi Hivcr flood plain. These hcds whit:h exiend 
into Mississippi. tu·o dl.'scl'h(;"-d by ll ilg11.1'd Rs part of tht' "Li~nitic. " In 
1!)1:.1 the writt•t·:! dPllcl'iiiPd tlle!>e lieds a!; the () J·enadn, n1· 11 ppet·most cli­
''isiou of the Wih·ox. In 1 ' !)5 Dt·. ll ilglll'd and Dt·. Dall rcYisetl the 
no111cnclature u.srd i11 lJilgard 's l'<'purt. and subst itutl'd the nruJ.ll! 
"Chicka .• tw" to cwLrace aJl tJ1(' odgimll '' l.Jiguitic." exdusive of the 
Portel':S (;reck or "Fiat woods'· clay. Tn J 71 Dr. Hilgard, in u publish­
t•d IMtuoir. l'ccog11 i:-:r.d Dl'. Sa.fford ·s Jlllule Lagnwgr tll-i iiYllOllynlon · 
wi th this ''LiguHi1•" exclusive ot the "Flatwoods." Luter, follow­
ing Dr . .EJ • .A. ~wjt!l, of' the Alaluuu.1 Geological 'n t·vcy. the Coru­
lllillet' on Numenc:latun~ of tbe United tates Gcc>logicnl urvey 
adopted the IJAme \\'ilc.:ox, f:rom the county ot that uame in .dlabamn, 
where it is typically exposed. 

r n Alahamo, where the Eocene deposits have been Sl udied very 
Ctll't'fully and .i.Jr detnil by the .Aiab<UIItl Geological Sn t·vt'y, .four well­
nt<u·kcd subilivi:sions of tbe "Wilcox have heen recognized. Eacl1 of 
these stlbclivisions consists of a considcr·ablc thickness of appare11tly 
fl'csu-water beds of RAnd, clay, and lignite, with wlliel1 nre associated 
one or more prominent beds of fo ~i l iict·ous mariut> marls. These 
marl beds are llS<'d as lime madters, because tbey n1·e ' 'ery persistent 
nml are easilr recognized il1 outcrops along nort11-SOuth £lowing 
Rf t'('fllll . . In .l\lis.,<;ifiSippi these beds luwe not. been Tecogui;:('d, because 
1'hf' Alabama subclh·isions have 1roe heen h·aced into 'Misr;i ~>sippi, with 

I Snfford, J . M., Geol ogy of Tennessee. p. 424. 1869. 
2Lowe, .Ill. N., Preli minary report on the Iron or es or Missls·sip(JI: Mis­

sfsslppf Geol. Survey Bull. No. 10. pp. 24-25. llll3. 
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the ex<'eption o.f sma ll outcrops or the Bashi or " W oods Bluff," and 
the Hatchetigbee formatious, which are t raceable into JJaudcrda1e 
Cotmty. Nevertheless, t·ccent Rtudy in Mississippi has r esulted in the 
Rnbclivi sion of the 'Wil cox Lnto .rou t· formations. 

'l'llo Wilcox group in l\lil'sillsippi is prevailingly fresh watrr 
deposits. with the exception of limited deposits of the Baslri and 
probably of the Nabeola, no marine phases having been noted. 
When it is remembered thAt the \Vilcox of Alabama was laid down 
in deposits bordering the opt>n gulf, while simultaucous deposits in 
.Mississippi were made in the g t·eat bay which was larg-ely filling in 
hy stream flow entering toward the head o.f the embayment, it is 
rath er to be expected that the formations laid down in 'Mississippi 
i"ihould be quite diUet·ent from those of Alabama and castwanl. The 
latte t· would be expected to show more marine Mlpects whil e the 
forlller would sltow more swamp and fresl1 water aspc<·ts. Accord­
iugly, the Wilcox of Mi~s i ssippi exhibits prevailing!~· ft·e h water and 
swamp deposits, IWincip;tlly sa1tds, clays. and lignites, with local 
h<'ds and coucreti01)81'Y d<'posits of spathie iron ore; an occa ional 
limestone or marl depOl"it indi<:ales temporary lranSgJ'C!i ions oi the 
sea. 'l'hong-h the cl<'posits ~:;lww mark ed .irreguhtrit~· aud di:;contin­
uity. incli\ridual bPds being difficult to trace for· c:wy considerable 
distanc<', tlw general chat·nctt> t' of the deposits changes with consider­
ubi<• t·eg-ularity from ou(• subclivisiou to auot.bet:. ht g1•neral, t he lowest 
division of tbc Wilcox i!:i c:htu·actt•rized by extensive ontt·rops of gray 
c luy, :some sands and iig"nitic mutt1rial, and here attd there hy beds of 
lignite. The n ext seriN; or beds consists prevailingly of sand, vari­
<>olored at the surfa ce bnt dtu·k below. As ociat<>d with the s~md 
arc lenticular beds of clay, generally light in color but not uncom­
monly lignitic and contai ning thin beds of lignite. These beds pass 
upward into dark clny and lignite again, which lie next to the Clai­
borne in northern Mis!'lil'lS iJ)Jl i. But in Laudcnla le Connty, in the 
castcm vart of the Stat c, a. consicle,·ablc tllic:kness o£ tossi l i ferous 
mul·ine ca lcareous sand , apparently correspondlug to th e Bashi for ­
mation of A labama, is inter calated between the dat'l< c'lays and the 
Claiborne betls. This fourfold division o£ the Wilcox in 1\Iississippi 
has hC'cn recognized l>y 1 he present tate Geological Snrvey under 
the fo llowing names: (l) A ckerman formation; (2) ITolly prings 
sand: (3) Bashi formation: (4) H atche6gbee fot·mation; and (5) 
the Orenada formation. Although the same number of ~>ubdivisions 
is recognized in ~1ississippi as in Alabama, lt is n ol possible' to cor-
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··elate thCLil with Ute COr!'(.'Sf)<Hicljug subdivisions o.f the Alabama vVil­
cox, excepL the Rashi and the o,·cdying Gn'nada llcds which, in part 
nt least. con·espoucl "ith the Tiatchetigbec of Alabama. 'l'J1e Naheola 
is pt·obably trn cea ble into the Sta tc in c·:---t<.>nsi ve sand ontc: rops im­
mediately west. of 1 he Porters Creek outt'rop. 

ACKERMAN FORMATION 

GENERAL F EA T URES 

Na.me.- Thc uame Ackerman was applied by the w-riter to the 
ba. a l clays of t·hc WiJco:x g1·onp ill 1913,1 the name being lal•en from 
t hC' t.own oJ' Ackt•t·man, io 'liocta w Oouuty, l lh miles northeast of 
which, at B lunt on 's Gap. there is the lin est cxpos lll'e of these beds 
known in the • 'tate. Tl1e gap is a long tut on the Aberucen branch 
of the illinois Central Raill·oo<l at the cres1 of the dividing ridge 
bchveen tltc Big Black nnd Oaknoxubee tlrninage basins. 

Stratigraphic relations.- 'l'hr lowt>st beds of tl1c Acke t·man 
!'ormation nrc gnt.y clays which appear lo pn~ by easy tmnsition 
into the nnlll•rlring P orters Crec•k clay, with which llte,y lie in con­
tact thrOn{!hout mucLL of tiH• l<.>ngtlt of its uukrop, thoug-l1 a zone of 
red saJ}(ls aud bauxite toward tbe base is JWohably to be corr elated 
with the Nltlwol<l. E. W. Hcrry2 has presentr cl paleontologi c· t•Yiuence 
uf a consid<•ra IJlc time bteak bot ween the Wi.lcox 1.md Port.c· r~; Creek. 
'l'h e plane marking the divisio11 between the two is physica lly rather 
1tr·bih·a1·y tbau rxact. Tht>r·e is no appru·eut ht·cuk iu deposili<m fl·om 
01w Jll'Tiod to I he othf'L', anu the sepru·ation is marked lJy a zone f1·om 
a qmu·ter of a mile to huH n mile \\' ide. in which lbe cl liU'HCl l'l' of the 

uutterial <md th e tovograplt.v un(lergo u nutnhle transition. 'l'lt e fos­
~;i lil'f:' t·ous 'j'jppa h sand 'tOlH~, wl lic:h lies bCtWCCII tho .A ckl'l'IIHtn Cor-
111Ution ~uul the clay o£ the P ortet·s Creek formation in 'l'ippuh 
( 'unnty, dol':-. not extend stlnlhwan .l, bnt the Nnht'ola rt'd ~nrd yPilow 
Mtncls arc u oltl bl l! outbw:H·d. 

Retwren lhr A ckerman forn1a1ion and tl1e oYerl,ving H olly 
S pd~1~s RHnd thcr·e is no a pput·Pnt unc•Jn fcmnit~·, a. It hough l he I ine 
of !'lt'pfu·atiou is mnre rnat·k~,d thun thn t IH•twecn tl1e Ackrnl\1\n and 
the mtderly ing Porl ei'S f'l' t'Ck. At mao,\· plutes lhe di\·isiou is so 

ILowe. E. N. PreHminary re port on tbe Iron ores of ;\li.Bsis!llllJll; l1is­
slsslppi GeoL Su1·vey Bull. No. 10. p. 2a. 191:{. 

2Herry. E. W ., (). S. 0 . S. P1·ot. Paper !1 1. pp. :\6-38. 1916; lJ. S. G. S. 
Prot Paper 95-F'. fl. 82. 1915. 
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sharp as to sng::rcst au unconfOt'Jnity between the two, but at others 
t.be transition appea r~ to be ::rr;ulual. The sb·uctnrc of the H olly 
• prings hrds suggests that lot• a I unconiormitic:-;-due, no doubt, t o 
c•rusion contelllJ)Orary witll deposi6on- may appea r· at. some loca li­
ties. but at othcr·s nearby pedrct rontinuity of deposition is indi­
cated. 

Lithology.-'J'h e lowl•rur o~t, hetls of th t• Acl, ennuu are prevail­
ingly clays, the bottom bed difi'ering but little frorn the clays of 
I be P orters Ur·eck-which shows the sume l ead-gr·ay color, weathcn; 
whitish, is massive, and exhibitR local lamination, couchoidal frac­
ture, and jointing. H ere <rnd t h<'re bells of lignit e (W<'lll', with asso­
ciated <:lays that ar e sparingly lt><t£-bearing. l\ lnrcnsite in consider·­
ahle quantity is .in places associa ted with the lignit e. l!'roru the base 
upward the chnract er o£ tlw cl11,v changes1 th <' color becomes more 
vr.riable. th e lignite more common , }Urd the mm.;sivc structure 
gi,·es way to di~tiuctly str atifiNI. and t'ven fine1~' .l aminated deposit s. 
'and and scales of mica become increasing!~· abundant, 1mtil it is 

ofteu impo:-.sihl<' to ddcrmine whE'ther a. certain stratum is a sandy 
clay or n clnye,r saud. Uoincident ,,·ith th e changt• in the eoustitu­
ticm o£ th e beds the color in n1nny places becomes va r·iabl e, raugin~ 
from blflcl<, where t.JH~ material if; distinctly ligni t ie in beds cor11pOfiNl 
mainly o£ clr~y, to dark gray and bluish Ol' gl'e<'nillih in beds composed 
mainly of saud. R egularity of depositiou and continuity of beds arc 
mol'<' noticeable in this than in any other division of the Wilcox. 
Thin beds of carbonate of iron nr <• at some places associated with the 
g ray and b luish clays and the s11ndy clay and l i~uite . These beth 
an' rarely more than a .few in ch es to a foot thick More commonly 
the iron OCCUI'S in COUCJ'etiOllll.I'Y nliiSS('S flatteUC(l in the djr ection ol 
the beddi11g p lanes. Some of 1 hesr ma~ses al'c seve•·aJ feet long and 
1 to 2 feet thick. This iron ca r bonate .is homogeneous, deusc. and 
fine-grained, and is sometime<; almost ch£'m.ically tmre. 

Distribution and physiographic expression.- Th e area OY<'t' 
which the A ck(;'rm;m beds ocelli' 11t t ht' snrtace Js nro.re difficult to 
define on tlwi r· eastern nung-i 11 lira 11 on their· wrste1·n , because in 
their vllysicl!l t har·actel' tll e A ckr l'mau beds are lllllCh nror e like those 
of the Port<' r·s Urerk clay than tla>y are likr thos<' o£ tJ1e JJolly 
!=iprings sand. Th<> width of thr ou tcrop range!\ hom :~ to 18 miles 
and averag<•s J ~ m· IG miles. 'rht> easteru boundAry is dt>Scribccl in 
the discussion of tlw P ortet·:, C'r·e<•k ( pp. 20, 2.J.). and the westt•r·n 
ltoundary runR throngb B enton County 2 or 3 mil!"s Nrst of Ashland, 



WILCOX GROUP 37 

2 miles west of P otts ('Hm p, dOWl1 'l' ippa h R iver to its mouth, then ce 
southward 6 mil es NISt of OxJ'ord, 6 miles o1· rnore t'lllst of \>Vater 
Valley, 10 to 1~ mi les east of Cofl:eevi lle, and 15 or 18 m il es east 
of U t·enada, tlu·ongh western W cbstt>r Count~~. rastern 'hoctaw 
County. a few miles west of Louisville, through thl.' southwestern 
pat·t of Kemp(•r County, and the northeast corner of J.;audcrdale 
County. 

'L'lw topo~ 1·a plly of 1 his ar ea is in1 r t·modiate in chantl'l CL' between 
tlHit or the POl·tpts ('r<'ek area and the sandy Holly 'prings area. 
lt \'lll'irs from g-enlly rolling where jt borders the F latwoods to 
dt>cidedl,v rolliug in the region near the elevated SllliU)' ol·eas toward 
1 Itt• \Wst. As the wrstPrn uplalll1S arc 150 to 200 fet>t higher thau 
tht• F'lat woo(ls the surl'act> of the AckeJ'IlHI!l area rises toward the 
WE'St HIHl in no1·the1'11 <·oun ties js hi lly 11 ud broken, tho ugh kss so 
than the saud.v Holly Hprinl!s area. In t he southern pnrt o.t the 
ar·en. in southwestrru Noxub1'C nncl ct:>ntr·11 l Kemper connt ies, n series 
or hi:rh hill!S PHSS<'S alwuptly down to 1he Flatwoods to the east. 
separAting them ma1·kcdl~· from tJJe hilly Wilcox art>a. ITowever. 
the l\m·faee of mu!'11 of this area in WiJ1ston, Choctaw, and \Veh::.1:er 
C0\111 t it's is compar·ati vt>ly level. 

Structure.- 'l' li c thickness of this l owe::;t formation of the \>\Til­
cox gt·oup has bet>tr Pstimated ratlH.'r than measLU·rcl. Dit·ec:tly cast 
of O:xfonl tlH' width nf the outcrop ic:; 1 milrs. With a clip of 15 
fept to tlJe mile this Wi<lth would indiratc a tlJ.ic1.-ness of 270 feet. 
('t·idt•r tl<.'lermined from weU borin~?s that the weHtwal'(l ilip of the 
f;1rntH compo:sin:r tlu• Hol ly Spring:; Slll1d from Oxford to Batesville 
is J 6 f<•ct to f il e milt•; from llatesvil l(• to Ucleu ] 7 fpe t, nnd f rom 
BC'It·n to R iverside• IH feC't. Tl!is dctcnuination woul ll g-iv<• fin aver­
agt· clip of l7 fpet to thl.' mile. At 1hllt wp the A<·kemwn beds 
would be :374 fert thick. 

The followi11g log of a weU at Oxfnnl was furnisllc•d h? Ur. W. 
L. Smi1 h, who was city cl er k of Oxford n.t the tilne tllr welJ was 
bored. 

Log of deep we l l o f Oxford Light and Wate r P lant, put down in 1910-11. 

Feet 
Snnd and clay ........................................... .. 1 to 90 
Sand and thin layers of rock.... ... . ·······--···--······-··· 90 to 2-lO 
Hard rock ........ .. .... . .................................. . 240 to 2-!2 
'Vater-bearing sand ............................................... ·-··. 242 to 250 
Sand and lignite ........ ....................... ... . .... _ ............. _ ... . 250 to 340 
Blacl< sand a nd l igni te .......................... - ................... .. :350 to 825 
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Pt·obably the saud and tigu ite, at 250 to 3!0 feet, and certainly 
the black saud and liguile given in the r ecord at 350 to 825 f eet, 
musl be the dark and 1ig ui1ic t· lAys of tbe Ackerman. 'l'he fact that 
the materials furnished 110 water antl that the we ll ''"as dry below 
the watc.t·-bearing sand al 242 to 250 feet, suggests that 11H~ material 
must have been prevailin~ly clay. 'l'bc well appeaL'S to have stopped 
within the Wileox; certainly it did not pass hc.vond the Po1·ters Creek. 
The whole di<.>tance f rom Oxf'o1·rl to P ontotoc is 30 miles in a straight 
line, whicl.L extends for 2-! milets over the out<:J'OP of the Ackerman 
formation and that of the Pot·ters Creek, and for 6 miles over the 
llolly Springs sand. As the well stopped at 25 feet in the lowest 
\Vilcox or uppermost P orters Cr eek the dip of the b<>rls must be 
27 Y:.! feet to the mile. 

A deep well which "a~S :-;11.11 k a number o£ years ag-o at tuc State 
llniversity, but of: whit•h no l'CCo.t·d is available, llacl a s imilar log. 
Arter LHtssi11g to a <lPpth of 250 or 300 feet it fonml n o mot·e water, 
aud was abandoued at 800 or 900 feet in dry lig11ilic clay and lignite. 
A well 700 or 800 feet deep at H olly 'prings ended in precisely the 
same way. A well just withiu Calhoun County, :3 miles south o.f 
Coles CTeck and 17 miles east of 0 rellllda. was sunk to a depth of 
56~ feet. Water was str·uck at 210 feet in 70 feet of wl.Lite and, 
but as the f]o\Y was not flulticient the well was put down to tbe 
depth mc11tioned. Only black shale was encouutcrc<l below 210 feet, 
Rnd the well was abandoned. 'l'he Lasal 355 feet of black material 
was in the .Ackerm1m, 1 he full thiclmess of which wn:-; JtoL penetrated. 

'!'his evidence shows that I he .Aeke.Tmau and t'()d et·s C 1·eek are 
mueh thicker than we Juwc he1·r tofore supJ>OS('d, and thAt thei1· rate 
of dip is much highet·. 'l'he dip found aboYe, 271/:! feet, taken with 
the outcrop of 20 miles, indicates that the Ackerman beds are 550 
feet thick. By the same measurement the Porter·s Gret-k would be 
220 feet thick . 

.A slight tlisturbance of thit> division i.u some plaC'es has pro­
duced gentle undulations ot the strata. In the gT<>at cut. at Blanton's 
Oap, near Ackerman, Choctaw County, the sh·ata noticeably rise 
attd fHll. Prom the west t'nd of the cut the ht>crs rise gently toward 
the center , drop st eeply dowu ior a short distance, then rise 
,·ather abruptly toward the east end. Tlu·ee miles north of Maben, 
Oktibbeha Count.v, on the Oulf. )[obile & Northern H<Jilroacl. what 
appears to be two limbs of an anticliue are exposed a mile apart, one 
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timl.> dipping soutJ1 aml the otbel· dipping north. All except tlte 
bases of the limhs ltavc been truncated. 'l'l1is a.ppal'ently structural 
feature may possibly ue the result of lte:wy cross-bedding; b1tt if so, 
the resnlt closely simu lates tlHlt of O<tructnral Jeformation. Two 
llliles east of Hickory Flat, Denton County, a deep cut ou the l:>t. 
Louis & San FrUJJcisco Rai lroad knowtt <H> the "Blue Cut" exposes 
a great mass o£ dark sanely clay, which has been fractured aud slightly 
faulted. East of the fau lt the cnt sltows alternating beds of dark­
gray sandy clay, thinly la.Jllil1ated, >vhich become rnst-colorcd np­
"''ard, and shade into the tawny clay loam soil. No .foss·ils have been 
discovered in tltese becls. Wer:;t of the fault the same general SH e­

cession of ~trata occurs. 1'he angle of dip of the strata changes 
noticeably at the fanl t, wbich may easily ue seen by looking along 
tl1e edge of outcropping strata. Toward the east end of the cut the 
strata are bent slightly upwartl. '!'Lis cnt is 556 yArds long a11d is 
25 L{'et deep at its dee11est part. 

P aleontology.-.All the .fossils £onncl. in the strata of this £or­
mation are impressions of plants. They are not so numerous as 
.might be supposed from the quantity of lignite in Lhe formation. 
Perhaps the best lmown locality is that at Flat R ock Church, -1: miles 
west of Blnc MountaiJ1, in Bm1ton County, wh..i.ch is the locality 
called hy Rilgard " Hurley's Schoolhouse," '!'he opportunity :for 
collecting hm·e is not especially good. 'l'b.~ material is not plentiful, 
thongh the leaves are 1Jeantifully preserved in a dense reel shale. 

The follovving list shows the fossil -plants col lected hy .Berry1 

in 1910 at Flat Roc.k Clnu·ch (Rnd ey's School H onse, of Hilgard) , 
Bento11 County, 4 miles wc>st of Blue .l\i01U1t.ain . 
Asplenium hurleyensis. 
Asimiua leioca rpa. 
Bumelia hurleyeu.sis. 
Bu.melia pseuclotena:x. 
Combretum ovalis. 
Cerelia lowli. 
Dillenites ovatus. 
Dryophyllum monii. 
Eugenia bilgarcllana. 
Fagara hmleyensis. 
l<"icus inonodon. 
l!"'icus occidentalls. 
Ficus puryearen'Sis. 
Ficas scb.imperi. 
dleclitslophyllum bilgardianum. 
Lygodlum blnervaturn. 

Magnolia lee!. 
Mesplloclaphne eolign itica. 
Mimusops eoli!,"11itica. 
Myrica hentoneTJsis. 
Myrica elaenoides. 
Nectandra lanclfolia. 
N"ectaodra pseudocorlacea. 
Oreodaphne obtusifolia. 
Oreocla.phne puryearensis. 
Osmanthus pedatus. 
Piso11ia chloropbylloides. 
Rhamnus margioatus. 
Rhamnus marginatus apiculatus. 
Termil1aJJa bilganliana. 
Yermlnalia lesleyana. 

!Berry, E. W., The lower .Eocene "floras of southeastern North America, 
U.S. Geol. Survey Prof. Paper No. 91, p. 43. 1916. 
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Of these ;n species only the following 10 arc peculiar to this 
outcrop: 

Asplenium hurleyensis 
Asimina lelorarpa. 
Bumelia hurleyensis. 
Cordia lowil. 
li:ugenia bHgardlnna. 

l~agara hurleyensis. 
Gleclilsiophyllum bilg;u-dlanum. 
Lygodium blnervatum. 
PJsonia chlorophylloldes. 
Rhamnus marginatus spiculatus. 

Seventeen ~twcie::; range fr·om t lw beds near thC' base to those at 
the t011 of the Wileox. 

11ilganl coll('t·tE'd .J:ossil plants, wLich l1e notes as Oinna-mOIIIIWt, 
Saba!, ()U('I'CIIS, and F'iru:~. from the clays or thi division of the 
\Vilcox at Ragland's Branch, in HE'c. 9, T. lOS., It 2\V., in eastern 
Lafayette Con nty.1 

Slumping has olmctu·ecl the or·igoinal col lecti ng ::rround1 and n 
J.'C-examination OJ the locality in I'(;'(JI>nt years hHS yi<•lcled 110 recog­
nizable mate1·ial. 

THE LIGNITE DEPOSITS 

Tt·uc hitumiuous roal is not found in }lississippi. The terranes 
that unde1·lie thE' coal measu1·es ot Alabama c)(tcnd into the CA'trl'me 
llfH'tl1east <·ornct· ()L 1\'lississippi, l111t H1c• coal uccls do not extend ns 
far a~ the Ntatc• line. Lignit(', howe\·er, wldch is coal in proce8s of 
formation, O(•curs in more f han twenty cotwt ies of the St·ate, antl 
in some of tiH' north(•rn counties it is fairly a bunchmt. !:;orne of t II is 
lignitE' o('cur·;; in the Cretaceous heds bnt thr lar·gest deposits are 
found in the Wil<·ox. In the uppN· Wilcox ((lrrnada formation ) 
wh it:lr ou tc•·ops in the hhr [f!-l <II nng the 1\lississi ppi tlood plain, brdR 
of lignite arc commou, but those iu tiH• l1asal Wilcox (Ackermau fo•·­
matioll) are thh•kN·, more 1mnwr·ous, and pnrer·. 

T...il!nitc is a fuel interm<.'diufr in beating ntlue IJ{'tween peat 
aml hih1minous coal. According to tests made nu 33 Mississippi 
Lignites, their· hrating value rsm:.res from .022 Br·itish thrrmal nnits 
in the low<'S1 gr·ncle. to 10,071 British thermal units in the highelit 
gr·at~P, and av<•rnges 9,012 BritiNh thermal mlif s. B.'· rxcluding trn 
tests of lignit<•s ft·om tlte npJH11'11HH;t Wilcox nnd Clnib··nle. which 
show considernhl.v lowc•r values tlwn the averag-e ~iveu. thP avcr·11~e 
nr the IOWE'I' Wilt·ox lig-nites hC'(.'OfiH'R 9.~15 British th<'rmal units. 
'l'ht-se lcnn•r· Wilt·ox liguitc•s of ~Lis-.;is~ippi art> but littlt- infE'rior· to 

IHilgard, E. W .. Report on lhe geology and agriculture or the Stale of 
Mississippi, p. 115. 1860. 
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the lmnrn lignites of Nnl'th Dakota. whic:h average abonl 9,500 
nr·itish tlret·mal llllits. 'l'he lignit<'S of T exah 3\'Crage no bt~ tle t• than 
those of Mississippi. Black Jig uitcll f r·om Colm·ado. ~'loutunR. mrd 
Wyom Lng, howe ver, average al.!ont ] O,GOO Hri6s.lr thcr'Ullll 1111its, 
which is not fm· below the h ct~ting valne of ord ilHn·y hi turn ill(nrs 
coal. '!' Ire Jlg uitcs of J\lli~sissipp i l11n'e a ver·y high content of water 
as tlr<·y come £rom the llline, 1ht• quantity I'IUllling a:-; hig-h as :35 to 
50 prr cen t. This lar ge C:Ot1trnl of water· lowers the furl valtu.• of 
the l i~n it e, for a large quantity of Lleat is consumed in dr·h·ing off 
the wal<'J'. l t is therefore improbable !hal the::e lignites will cvet· be 
nst•d <'Xtensin•ly as a fne l directly m; tbey come from the gi'Oruul. 

Jn l<)urope, ~rnd to a less cxtl'nt iu this country . CXJH•rimPuts 
IHl\'ll bet•n wade in hriquclting lignil r. Hy th.is method of tr·eat­
mcnt tlw lig nit e is first groull<l to a line po\rller, the• ex<·css ot 
moist\ll'C is dr·iven off, and small (jllllntities of some I.Jondin:;r IIJateria l, 
snch as piteh, are tbot·oughly mixeu with the powder, which is t hen 
<:ompr·essc•d lUlder high pres~-;m·r into '· hriQ\lE'tS." 

R A. mitb sa: s, in 11 pl'ivatt' letter. that spN:inwns <>f •r exas 
bro\\'u lignite \\'t'l'e sent by Dunrble1 to Em·ope to be tcstl.'d for 
ln·iqu<'t ·. 'rhe results wer e Ullsatisfactor·y where pressm·t' nlonc was 
used but we>re entirely satisfactot·y \\'h t•n boml was ullNl. A sa mple 
or li gnite from Pike Connty, .Ala., WllS !oiCllt to 1'1 br·iqm•ttin~ ~-;yndieilh' 

iu Gcl' ru any ami molded i1110 salis fn<:tory briquets. ,'onr c of tlrcse 
b1'i4ucls, whicJt look mnclt like an1lri'Miitc <·oal, may be seen ut 'fns­
ealoollH, Ala. 

gxpl'riuwnts made by the l JnHed ~tates GeologiMl Sur\'l'Y in 
ln·iquetting the lignites of Colorado, W ,romiug, Xorth Dakota, and 
Xcw ~ l exico, were in pm·t successful. the black lignites of C:olot·aclo 
1md \\'J•oming ~i,iug the best rt•~-;ults.:! No hriquetting t ests haYe been 
made on the lignites of 1\Iississippi, but as tests made on those of 
.Aiaba11ra, whi ch are or the samc age u11d in no wny snp<•rior, gave 
~ati~factory r esults, the l\1ississ ippl pt·odnct would probuhly give 
flQ tHtll ,v good r esnlts. 

Dnt'iug recent yea rs tlt(l United States C:eologi.cal Hur·v<•.v 1111d 
the I J n it<'ll States BuTea u of ~fin li'i-1 h<1Ye made inten•sting find val­
nahlr cxpE>rimcnts with Jig11ite in making: producer gas. Althou~h 

JOumble, E. T .. Rrowu Coal anrl Lignite of Texas, p. 223. 11'92. 
:!Brown , Cal\'in S., L!gnlle oC 1\llsslsslppi. Miss. Geol. Sur\'t>Y Bull. No. 

3, p. 62. 1907 0 
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110 lignite~ irom 1\i.ississippi were used in these test:;;, the brown 
lignites used were of no better quality than tht> brown lignlt.es of 
Mississivpi. 'l'he 1·eport of the committee in clt~onge of tltese tP.sts 
says :1 

"Probably the most important of the results accomplished has been the 
demonsb-ation that bituminous coals and lignites can be used In the manu· 
facture or producer -gas and that tills gas may be consumed in internal· 
combustion engines for the clevelopmeut or power, with a fuel economy of 
over 50 per cen t. The use of producer gas made from anthracite coal, from 
coke, or from charcoal. ro1· poweT purposes, artd of producer gas from 
bituminous coal iu steel works, etc., is no new story; but the demonstJ·ation 
o! the possibility or utilizing bituminous coal and lignite in the gas engine 
is a derided advance in the economical coml)nstiOJl of coal for power. • * • " 

"Of scarcely less imp01·tance are the results obtained in the use of lig· 
nlte in tlle gas·producer plant. lt has been shOWll that a gas of higher 
quality can be obtained from llguite than from high-gt·ade bituminous coals. 
and tbal one lou of Uguite used in a gas.producer plant wHI yield as mucl1 
power as the best Pennsylvania or ~West VIrginia bituminous coals used 
under boile1·s. Il appeal'S, in fact, that as roals decline in value when 
measured by their sleam·ra islng power, they Increase in value cornparalivcly 
as a fuel for the gas.producer. Tbe brown lignites on which tests were made 
at the roal testing plant were from North Dakota and Texas, and lhe un· 
expecledly high power·producing qualities Cleveloped by them in the ga~· 
producer and gas engine give promise of largo future developments ln these 
and otner States in the far West, where extensive but almost untouched 
hods of lignile are known to exlsl." 

Wi1-h i.n recent year !:! (lllOtheT method of using lignite as a fuel 
has been tt·ied in Texas. appareJtHy with good success. Tlte lignite 
is gronnd illtu a fine powder and blown into the furna.ce hy hot air 
blast. 'f'lte powder~cl hgnitc immediately ignites in the heated 
.fn ruac<', tla!'hiug info flame like a gas, ~mel the rcsnlt is tn,lch as if 
a gas W('l'e hei ng used. Volhile tll:is mel'ltocl has 110t. been experi­
tnented '\\>itlt in the use of ~Mississippi lignite, it offers promise of 
success. However. tl1e discovery ol gas fie ld.-> in the state vdll tend 
to l'etanl development of tl1 e lignite reso urces 11 ::: a fuel. 

The r·bief lignite lie posits of lower W Uc:ox (Ackennm1 J nge are 
in the com1ties of Benton and Lafayette, Jlarts of Calhoun, Webster, 
and Choctaw; tbc east half of Winston; a broad bt>lt running dia~­
onall.' ' nol'lhwest and southeast through Kemper, and the h111f of 
Lamlet·da le lyi:ng north anu east of a line passing tltrouglt the 
county from its north we::;t to its southeast corner. Of course d>me 
lignite is found beyond the boundnies give11, but only scattering 
deposits. 

lReport of the operation$ or the Coal-Testing P laut of the United Slates 
G-eological Survey at the Louisiana Purcllase Exposition, SL. l .. ouis, Mo., 
1904, by EdwarcJ W. Baket·. Joseph A. Holmes, :Marion R. Cam!>bell, Commit· 
tee in charge . U. S. G. S. Prof. Paper No. 48. Part I, pp. 29·30. 1906 
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So fa1· R'i we know. the• lignite lJecls o£ 1\li.- i,.,>.ippi are 110where 
so thick as those in SO Ill(.' of the \\'estern States. ..1 t llicl'l1CS!:> or ;) 
or 6 feet is I'Hl'e, a thiclmess of 1 to :1 feet in this State is mnch mot'(' 

common. and the deposit>. arc small in ureal extent. 'rhey seem I<> 
have bee11 blid down in Htnnerous !;mall swamps o1· bogs rath er than 
in one or Ilion• larger fii'I'IIS, but in spitt> o[ this fact. mauy of the 
lignite. are very pure. the proportion of ash in some nf them heing 
hardly mo1·e than would lw furni-.hecl h~· the "e~etahlc matter enter·­
illg into lht'ir composi tio11 . 

THE IRON ORES 

As alr·NHI.'· noted. nodular ma~e<. and e\'!~n beds, 1 or 2 feet thil'k, 
of iron I'Hrhonate ore IH'C mlher common in th<' Ackc1·num fm·mation. 
' l' hese ores at·l' in mall,\' pl11ces quite put·P. Iu cc•t·lain areas thei1· 
qnali ly and <•xtwt bas nt.tra<.'tcd s<ln1c atteutiou, <lnd in 1!)1;1 a clr­
YI.'lopillg' comJHUt)' erectrd H 10-ton furnace ou the ore bodies in Ben­
ton C'miJlty. hut the Y<'lll tu·e wa · not a Hn<'C<>!>S. 

FIG. 3. A . 
A. 125 ~·onK of pig Iron n1rHlt' of \VInburn. RE-nton Cnunty ore \\' 111-

b<orn, }l,•ntnn Count~ 

~catt<•t·l'd dcpo8t<. of IJrown IH'<'. ot· liruouitc, hn\'t> long h<'en 
known in difl"erent pnt·b of the ,'tal<', l'Rpeci<1lly in thL uortllrt·u 
connlirs. T11 1!112 the w1-itcl" coiJrd<•d samples or IIH•sc ore~; I'I'Onl 
HI'\'Pral phH't's, and at two point:,-.Ac·kPrman, in Chot'law Count.'·· 
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ond ncar Oxford . .i.u Lafayette County-it was noted that lur·~c flat­
f('netl, nodular masses, <lXitlizctl on the outside. wbe.n broken open 
sltoW(!tl a light g1·a)~ interior, w r·y dense lllld line-gralnecl, indicating-
1 he prcscnc:c of iron ca t•bom\tC'. 'rll iR diseovery was su rpdsi ng, br­
calrso lteTt:tof'ore this f~ct Roe mod to lla ve escaped noti(:e. Though 
llilgm·<l spoke .LrctlLLC)ltly ·Of ir·on in his report, l1e seemt•tl alwnys to 
t·et'('r to tlH' brown oxide, wlLiclt Ire us ually a~:~soci.ated with tlte 
" Lu fayt>tte." At both Lhc placcN just mcutionf'd the <~arbouu te o·rl' 
was ussoc•iated with lignitic cht~· or wilh ligillte and gt·u~· ana lig­
nitil· c·la~· of Ackerman nge. Furtht•r investigation rcvcalwl llw ore 
in nuruerous places al()ng the zotw mn.rkiug tht> untcrop o[ I he 
Acke1·man l)('ds, at some of thent in Cjlltmtities so greal. us It! justjfy 
rh~vt•lopmrnt on a small sca le. lnw•sti~ations have so hu· foiled to 
clis<:ovl!r this ore iu the Ti c)\ly !'ipri11~ sand or in tlJe On>JlfHlil for­
ntution. 11 is always associated witlt lhtl gr·ay and lig-uitic l'lHyfl n11tl 
t:um;tilutes a very £nir time tlmrker. l'o~· it is not fouml rxr(>pt RJHlr­
ing-15' in the other .lormations of the Wilcox, and only l'fll'CIIy in the 
Pcll'tct·s Ct·cok c·lay. when> it is found nt>ar the Wilcox l!Olll :ll't. 

Wher<' the~e ea r·bo:oa te ore~ a•·e exposed at the su a·fact' Cot· n 
luug lime the carbonate is oxidized to limonite, a fact that c:~pinins 

the coustuut reference by the older writer·s to tl1e conw1on ncrtu·­

r·en(:t' ()f the brown oxide orc• strt'll' ll over t!Je llillslopt~ in this JHH'I 

of 1h Fitate. A f1·esh slnmp, rr r·tli lr·oucl ent, or a \Wil dug jn the 

ir·on-bcuring urea sbowa that the bl'own orfl i::~ derived ft·ont the cm·­

honaLr bed::;. 

1'ltp pmity o£ the ore$ seem:;; tn llll\'e a definite relntion to the 

coustitu r ion of the embedcling cltl,\'. I f tltt' clay is fr·ec from snnd 

the orr is rat1w1· pnre, bnt ir the clny is sandy tJ1e carbonate ore is 

hi;!bly silict>ow;. This rdntiou leads the im'Cl:!"tjgntor· to expect the 

h~>~o;t or·cs generally below tlle tr:msition zone of ral het· snnrl.\• clay 
in which the AckerrmUl or lowest formation of tl1c WiJ <,oX gronp 

IHli:ISr'S into the saJJdy Holly Rpr·ing~ or· middJe Vtilcox brds. 

~Willi few e.:n·eption.'l, these Rputhit• ores m·e rcmHt·knl1ly free 

ft•om deleterious iropuritiell, s11ch a.q si1ie:a, pltosphorus. and s ulphur. 

Tit<• limonite deposits, which wet'(' dt•t·ivcd by weathl:'r·ing- ft'llllt the 

spnt h ic ures, arc NpJally frN' from I hcse barmfnl ingt'elliE'nt. , hut 
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thry nn• :,renct·nlly n little mort• siliceous. .ru. nti!!hl bt• rxpccted, 
l.>edH cappin~ 1 hl' hills or !yin~ nt•ur the surfac(' bt•<·tmtc complrtely 
oxidizrd, m; tin also Hte expmil'd Nlg1·~ ui' the deep-lyin~ beds. That 
t lw~r weT'e ol'i~innlly nlso carhmwl!• dt.•posits ltas been proved heyoml 
qurst ion. Tn plaCI.!S the oxide m·•• pns..,t•::~ directly into clt•rply c·ovct·cd 
c•nJ·honate lwd::.. .\l onP pluec, iu Lufuyette Count~· . u !>urfuce de­
posit of large llliiSllN~ of limonih• that ~;bowed com•r('fionnt·y !>tl'ur­
tnn• appet~rt•d to be complctrl~· "'hlizt!cl, aml yet nft c•t· numt•rous 
I'CiliC'l't'tiOIIR Wt.'I'C lll'OkCll OJ)C'll II hoiJuw shell WIIS at Ja:-.1 found that 
<'nntniuNl a s111all IJnaolity ()r lnust•. li~ht-gruy pnwdt•t·. which em 
anal.n·i" JH'II\' f'd to he umost pnt·r iron carbonatE'. 

FIG, 3. 8 . 
H l'har c-nal l''un uu·.- at \\- In burn, I h•ncun (~tount}. 

'l'lw l'nrhoua t t' ot· spat h ic irnu nrc•:-. nf the Ackt.•t'lltH n formal ion 

<W('llJ' in l wo l'ot·m:.. <h continuous :ilt·ut ifiecl beds A lid II'! lnrgc nml 

small ·· kidn<'y·• concretions. ThC' st l'lltifiecl brcls npprm· In be ~cili ­

tllt'tdary. and 11s they 111·c di::~t itwt , lhuugh gen(•t·ally thin becls of 

nnifot'lll thiclo1cSs, ~lre intcrstl'ntil'it.•tl with becls Ill' lignitit· cw gray 

dn,v:- ot· lignite nud show th<' !-111111' t.·uutiunity thnt i-. found in the 

llc,·ompnn~·ing sl'dimeutury lwds. tht·~c· iron depo:-.its lll'r ulmo~t C('l'­

tai nly of UH'I'hanicnl ol'igin. All lht.• toncretionnry on•. whi<'h cou­

llti t lilt'!> the !{l'<'llll•r· pat·t o£ these• it'll II deposits. is rviuC'nt fy ul' Cbl'llli-

1'1\J ot·i~in, having been nccumnlutc•cl by the segrcgHI ion of the imn 
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in solution and its r eclisposition in concretionary form. 'l'he mechani­
ca U.y deposited beds, i.f they 'vere ind eed so deposited, are almost 
certainly co11temporaneous with the inclosing clay lleds. Tlle age of 
the conc.retiouary carbonate deposits is more problematic, tlw11gh 
they wexc probably deTJOsitecl during EocelJe time, but after th e iron­
beari11g stratified beds were laid down . 

During early Wil~:ox time much of tile land of the tweseut 
Ackernum area, together with a large <Lt'Ca not now e)o.lJOSed, was 
low, ~rnd was occupied by peat swamps. ln t hese swamps pn•·e peat 
was at times deposited, but at otller times t.l1ey r eceived less vege­
ta hie matter IJnt considr ralJle quantities of mechanical flecliments, 
pl'inc.ipally clay, silt, and f ine sand, and in this way IJ lt.ernating 
bodies of lignite, lignjbc clays, and sandy clays were laid do>vn. 
The !'m-roundil1g lands tbnt fm-rushed these sediments to the peat 
swamps coutainetl more or less iJ·on which has beeu disseminated 
through the rocks as a <.:olori11g matter Ol' cement. 'l'he finrucss of 
the sediments suggests low r elief o£ the hrnd, and the complete 
oxidation 1111d solution of the irou contained in tbe material was 
probably the l'Csu]t o£ weathering. The iron was brought into the 
swamps in solution, probably as l.hc protoxide, wliiclt i1upregnated 
t.l1e clay beds as they weTe deposited iu the low swampy areas. The 
same beds received from the swamps :oolutions containing p•·oclucts 
uf vegetable dPcay, }md ilie iron protoxide was convertnd t.o the ir01a 
c:arbomttc wbile deposition was stili going on. 1'he jron was probably 
segregated in conc.eetionm·.v masses and b eds f.iJ11Clll'onously with the 
conversion of th e pl'Ot<>xide to th e carbonate, .l'or cli&-tinct impressions 
of l eaves here and there are embedd<:d in the carhonate concretions. 
However, th!' carbonate in solution might have been slowly deposited 
from ~ conccut1·ated :solution by a gru.uual Loss of w<~ter ou account 
of the nplift of the region iuto higher and dl"icr land, or tb1:ongh 
the filling of tbe.·e low areas lJy clny <mel peat saturated with h·on 
solutions simultaneously with the .Lowering of the general surface 
drainage, or by a combination of these operations. 

'fhe most notable otttcropR of these iron ores are in the nort11crn 

counties o£ the State. On t.he St. Lou.i.s & San l!'ranch;cn Railroad, 

in the vicinity of P otts Camp, WiJJbo.rn ancl Hickory :l?la.t, in B enton 

County, tl1esc ores have beeu prospected morr fully tl1an els('whcre 

ru1d Wf:'re fonm1 exJpnsive enough to leal! to the erection at on e place 

of a small cbarcOHl furnace. Thi. zone or Ol"C is 8 t.o 10 miles wide 
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and extends uorthwunl to the Ten nessee liuc and southward through 
!>CVCI'al COUnties. .Mxcppt 1.n a l'cw localities the Ul'C SCCUlS to be 
scattered in small <lcpo:;its. 

Along tuc Tippah River 2 UJilcs west of P otts ( '11111p there are 
nlllict· exteusive outcr ops of bt•cl,; and l-tn rface ma:;:ses o[ h1·owu oxide 
on~ , the ore thickly strewn over the hili slopes. TJO\\'t•r down the, 
ii lopes there m·e ontctups of gray carbonate ore. f rom u f{'W inches 
to 1 or 2 feet. thick. ' l'hese OT'\' s arr l'ouud in consitl(•rable quantities 
in all the hi lls north untl soutu of lht• rMilroad 1'1·um 'l' ip1>ah Riv<'r 
to llickor y Flat, about 8 ot· 9 milt·s. All the \n•lls in this region 
strike the gray ca r bonate ore undr1· the snrfat e at depths ranging 
f•·om a fpw feet lu 1 :'i to ~;) feet. 

TJJe qllality of thr::Je ores coJnpnre~:; fa,·orablr with ll l'es of the 
same kind fonnd cll-lrwhcre in the cmwl::ry. 'l'h c Mi~sissippi Geo­
logica l Snrvey ha~; analyzed five SJWCimcus of Hvenlgc brown oxide 
Ol't' from tue l' t•glon immediately llUI'lh ana snnth of I he HI. Lollis & 
San Francisco Railroad between Tippah River and ll ickol',\' l<'lat. 
A sLunmary of these analyses follow~>: 

MetaJlic Iron ............... ..... . 
Manganese ........................ - .. .......................................... .. 
Sulphur .. • • .. ............... .... .. ................ .. 
Phosphorus ...... ---· .... ................................... - .............. .. 
Silica .............. .... ............... . ................... .. 

49.53 
8.69 
1.38 
0.057 

18.88 

'l'he percruta~c o f !'.1lira i~ ratlw•· high, Ulllinly bN·Ause the ores 
frOIU th(' vicinit~' of Winborn arc more rughly silicrons than those 
t•l-,cwhen· in the arNl. The avcragr tonteut of sil icll in the oxide 
o•·es from the outcrop at P otts Camp and on the l\lor cheatl property 
at Hickory Flnt is 7.81 per cent, which is probably n ('III'CI' the general 
IIVt•rage than tht• l'i g-n1·e !,!ivrn above. 

F'our carbouate ores from the same region ut'te1· calcinatio11 
showed the following composition : 

i\Ielallic Iron ..... ...... - ................ . 
Manganese ............................... -... ........ . .................... . 
Phosphorus .............................................. _ ................ .. 
Sulphu1· ................... - ............. - ............................. .. 
Silica ...... ................. ... . ......... ................................. .. 

62.15 
5.77 
0.122 
0.87 

13.345 

' l'he avet·age cowposition of 17 ores from the sam(' rrgion, in­
c lnding oxid<'s a ud cm·bonatc or es ca lcined, is ~ivcn in the table 
below: 

Metallic lrou ....................... --·- .................................. .. 
Manganese ........................... _ .... . • .. _ .................... . 
Phos-phorus ..................................................... - .. --.. • 
SuJphu•· ........................................................................ . 
S ilica ....................... .. ......................... ....................................... . 

55.0i 
4.072 
0.079 
1.15 

13.12 
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One of tlle most int er·c:still{! outcrops of c·ar·boncttc ot·e so far 
discu\'errd in tltc State ocelli's 011 the land of .J . Q. Jlnntcr, in Sec. 
16, '1'. i'J!::i., R. 2E .. uccu·Jy a mile south east ()f Flat R ock Church, in 
Tippah Co unt.'' · 

" In the same dllc:h a s hort dhil.nnce from the skirting hills al Its head, 
nnd ut a somewhat higher leve l than the ore bed, is exposed what appears 
LO be a log 20 Inches In diameter, s panning lhe ditch, a dis tance of 14 feet, 
nud pnsslng il1to the bank on e ithe r sicle: bow much longer it i'S has not 
he11n determined. It Is 5 feet uude rg rounrl. lies e mbedrled n.t eac-h end in 
:llti gray clay, and bas what appears l o be re mnants of cOllCentrlc la~·ers 
of harl1. which is absent from the t run k except near the two ends. where 
Lh <'Y arc parUy protected by the clay in whic h they are embedded. The 
intvrc'!tin~ feature abonl th is apparent tree Lrllllk i'S the fact that tbe whole 
t run I' Is of red carbonate ore ot very p;ood grade." 

1\ ~autp l e ~aken ~<We• 011 a nal,\'sis a[\t>t' caleinatiPn mm·p thau :10 
pet· t·e t!t uf iron . 

" In Kpite or the fact UHtL thiK ll i>IJal'C>nt tree trunl1 s hows the tapering 
c~olumnat· :;bape of a tr ee ancl con celltl'f(• lay~rs of hark, it is very doubtful 
ir ll wat; ever reaUy u tree. It is nwst pmbably au inte reti ting t:olumnar 
c:ntcre lion of iron c::Hbonate: no vegetable tissue or s t.t·u t· ture I:; visiiJle to 
tl.c eye, the re is no branching so Car as exposed. and the so·ca lled barlc 
may be only the concentric s he lls o( SllJJerficinJ oxidation, such as we :so 
often see encrusting concretionary masses of carbonate iron ot·e. I 

'l'he !48111(' hPlt of il'OII-l)l•a ring lowc•t· Vlilc·ox (•Jay, with or es or 
t l11• :-:11 lll l' kind pa,..;;es tIt ruu;?lt t'ast <• ru Lafayet t c l'oun t .'·. t hong It the 
knowu dPposits are less t'Xll'nsiVl' and mon~ seattPt'NI. Th1•y begin 
Rhout G mile·:; l';Outheast of Oxford iu l Jnfayette Count.v, ;mrl exteud 
10 to 1:! miles eastward. 'l'hl: IHI'gt>s1 t!Ppos.its south ol' tltis urea al'e 

fnt tnd in ( 'hoctaw Count,,·, though dPposits are f'o 11utl in e ll the 
int <>rvcning euunties in greHtt>t· nr less ahn11dancr. No dt•posits sontlt 
oi' t hP St. Lcmis & San J<'n1nciseo Railroad have been developed. 

THE CLAY DEPOSI T S 

'rhe A l'kerman fot·mation is r ich iu cia~· of different ~mdes, 

which ltndoubtf'dly will en•nhwlly be rleveln(Wd. Brick aucl tile 

clay!'! are almmlaut; .<;tmH'\\' ilt'C and potte ry d11.v:; are not ltn common, 

thnug-h not. so common iu this ns in tht' O\'t>rl~·ing H olly Springs 

snud ; 111Hl £in• clay i~ c:lonJ,lless Nlnmdaut, though it has nowhet·c: 

hc!'n r.xploited. White lu·ic·k Ht'l? nwtle <It Olll' or two plaees. Un· 

fol'tnuat t•ly fm· tl.te t!c,•clopul" ll t of the rlay rPsont·c·1•s ol' the Acker­

man lJl'us. much of this ontcrnp Iii's too far ft·om trnnspor~arion 

1 Lowe. E. N., Preliminary r e1>ort on Iron Ores of Miss., Miss. Geol. 
Survey Bull. No. 10, p. 40. 191 3. 
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lines. Wil h better tntnsportation facilities thr01q~h tbi<; area it 
will probahly become one of the richest clay maunfactlll'iug regions 
in the State. 

LOCAL DE T A ILS 

Blue M ountain.-'r'he materials of the lowest 'N ileox (Acker­
man ) beds and tho~e of the uppet·most Porters Ct·cl:'k are so nC'al'l.v 
similar that the line of divi!:>iou betwt•en tJ1esc fot·mntions can nol 
he drawn with exactness. \Vest of Blue )fountain. in Tippab 
Uounty, the characteri~ti<: l'urters (lt•t•t•k (" .lt'latwoo{ls" ) cloy is 
exposed a long the TOad ft·om the raih·o~td Rtat.ioll IH.:t·oss th e low f lat 
jnst beyond the cugc or the town. Lc•ss than 2 miles west of tiH' 

town the road climbs up into more c>l<•vated a11d ht·oken country iu 
which the gt·ay clay or the P orters Creek formation is visible in all 
the wash<•s n11d ravines. 

About 3 miles west of' Blue )fonntnin a ueep t·avim• em the north 
side of the t·oad exposes beds 25 to 30 f<•t•t in thickness, which appear 
to consist entirely of gruy sands with thin, lighter gr·ay <:lay partings. 
These sands probably r·f•p r·csent the 'rippnll or Naheola. No Porters 
Greek clayey mnterial is sc~en at t his rsposnre, yet a mile farther 
~;outhwest th e gray nodulur Porter~ Cr·eek clay is seen in gnllics 
south of the road. L e!:'s than half 11 mile northwest of Flat Rock 
('hurch, whit·h is about -l miles west of Blue 1\rountain. there are 
outcrops of white Wilcox clays. This cluueh stands exactly on the 
site of th e old llrn·ley'li sc hooll10llse, of' ITilgard's report. 'Phe old 
schoolhouse has been gone for many ~' N1rs, but the turnulns left by 
th!' decay of the chimney is still pl:tinl~· visible ut tlH' r ear <·nd or 
the clnu·ch. The• cnut·ch stall(l on an eminence, th(' top of which, 
tn a depth of 12 to H feet, consists of rather coar·se rc>d sand that 
seems to be indistinctly stl:nt iJ'ied. Bt•low th is Sf!ncl li<>s a thi n dcpo~i t 
or haru !'('() shn le, which is in placrs thinly lam1nutetl anu which, 
when parted along the laminated ]Ilanes, is seen to t:ontain bt'<lllli­
fully pt·es('[' \'Cd impression" of leaves. 'rhis shale differs enti rt'I.Y 
ft·om the coa1·se-grained fen·uginons plates generally associated with 
th e coan~e sflml of the H olly Spt·ings fo rmation. T his fossilifP't'OIIH 
f"IHtlc whi<·ll i~ not well exposrd i:-: apparently not ove1· 6 iuche~ thiek 
H(•low this shalr is an indm·ated bed that appem·s to he a ledg!' of' 
gray, fin1•-gt·1ti n<>d a lnntinotts rock. full of stemlikc> i m presslons that 
tntverse it in all dit·f'etiuns. The si:r.l' of the ma:.;sc>s indicate liHlt 
this leclgr must he 2 feet OL' mol'e in t hic·kuess. Hc•luw this rock 
gray clayey s11 nd seems to constitutl' t h(' !Jill to the uase. about 2:3 
feet below. 
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A mile west of the church. on laud of T. l\1. Oa<.ld, in Sec. 8, 
T. 5K, R. 2E., Ockl imita Ct·eck has exposed on its west bank 16 feet 
of dark-gt·ay slightly s<~ndy and micaceous clay that shows hori­
zontal urdding. At th e bo1tom of this cut a led~e of g ood quality 
of iron ca rbonate or e 6 inches tiJjclc i~; exposed. J<'rom the top of 
the cut the sl ope r ecedes gently and is nnderlai11 by the clay, wltich 
wealhcn; to n tawny c· layey loam soil. 

'rhc material at this exposm·e and those at Flat R ock Church 
az·c probably all Wilcox. Th<> leaves from the red shal<' wer·e a. sigued 
by E. W. Berry to the lower Wih:ox. or Ackermnn. H a lf a mile 
cal'!t of the church a ditch on the place of Uugh J ackson re,eals 
two h<'ds o£ carbonate iro11 oz·c embedded in typical nodulm· gr ay 
P or ters Creek clay. 'I'hc line oC di,·ision betwcrn the Poz-ters Creek 
a nd the Ackerman b eds should the r·e£or e porbably be tlrnwn 11 0t more 
than hal£ a utile Nlst of L~' la t. Hock Clmrch. 

l n Augw;t. J 927, thE' l•' lnt Hork ()hurch r egion was r e-examined 
l•y the writer and R. E. G•·im. One ntile north of the ch urch on 
property of .J. AI. Gunter , in th<' slopes and bottom of a small creek 
hack of 1\Ir. Gunter's re!>idcncc, consider able clepo1>its of hanxitr were 
noted. This drpo it, as exposed at this point. is 6 feet thick, and 
hig-hly si liceous, ha\'ing more th<' character of u deposit, notrd l>y ll. 
l\fHe-t> PayuP uear Lou isvill<', Winston Connty, which hr caUcd 
lm uki te. 

lk nrath this deposit WHS (•xposc>d a thick deposit of white c:lay 
l't' llllll'l<tl hly free from grit, VI.' I')' pl al'ltic, and apparen1 l_v Of excel lent 
qnali t~·. 'I'he bauxit<' was highly siUct•ou:; anti not plastic•. 1\lo~t of 
it was not pisolitie, but of lig'ht buff color. qnite firm, ancl lying in 
the deposit in angular blocks, s<'parat<>d from cacl1 ot hrr by joint 
fiSSUI'<''i. T he writer's fiE'Id notl'!'; say: "This. r think, i:-; what Payne 
clllls Bo~tkile; it is manifN;lly H high silica hauxit<>." Analy~is of 
this hauxitt> by the statt• chrmist. Dr. W. F. IIantl, is givrn below : 

Ana l.vsis of Biluxitr fr·om lAnd of .J. ~I. Gnnter, nluE' :l\'lountajn, 
1\fisR., loNttN) in SWlj1 in N E cor·rw r o£ ... . 11, 'l'. 5, R. 2E .. 011e mile 
no•·th of F lat R(lck Chur~h : 

1\Ioisture .................. ...... _...................... .......................... 0.30 
lgnit ion Loss ............... • • • ................................ • 11.94 
Slllca (SiO~) ... .. ..................................................... _... 30.40 
Non-volatile with 11 . F . ...... _ .. _, ......... --.. -·--·--.... ·-. 1.4 I 
Iron Os-ide (Fe;0

3
) ................................ .............. - 2.55 

Aluminum Oxide (A I 20~) ..... - ..... _ ........... ................. 45.95 
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Very pure masses of iron carbonate were pick<>d up here, ap­
parently i11 place immediately above the hauxitt>. The outcrops at 
this locality seem quite stu·cJy the Wilcox bauxitic horizon noted 
elsewhere, r·epresent ing probably tlw Naheola, the Porters Creek con­
tact being, us be fore del ermi necl, n short uistan(·e CflSt of Flat Rock 
Church. 

Hickory Fla.t.-.A.t the cast encl or the wagon bridge over Ock­
litnita Creek at Olcl,IIickory Flat, Benton County, a long hill slope, 
prohably the one referred to l.Jy llilgArtl in Iris l'Cport (page 112), 
exhibits the following ~ecliou of lower Aekerm:m beds: 

10. Red ("Lafayette?") sand and loam, with a few 
small quartz pebbles .................... .. ...... .-................ . 

9. Llght-gmy clay, weathering red and yellow ........ ..... .. 
8. Dark:-gray clay, very tenacious and s llghtly llgnltlc 

at top ............ ~ ...................... .. - ... --.. -· .......................... .. 
7. Greenish-gray san<l weatltering yellow in bands 

near bottom, paS'Ses Into next bed ................. ........ . 
6. Gray laminated clay .. ..... ..... .. .. ......................... .. 
5. Greenish-gray sand ........................ -~ . ... .................... . 
4. Dark-gray clay (jointed) __ ................... ........ _ ....... .. ... 

3. Greenlsh-g.-ay saud with n lignite ()ar·llng 4 Inches 

Feet Inches 

G 
5 

5 

6 
1 
2 
2 

2 

6 
Feet Inches 

thick near lhe base ........... ... ..... . ... .................... 4 G 
2. Dark-gray clay, weathering shaJy and almost white 2 2 
1. Greenish-gray sand with lignitlc sLreaks; weathers 

yellow ...................................................... .... -.... ...... 7 

'fhc "Blue Cut" on the St. L ouis & San Frarwisco Railroad 2 
miles east of Hickory Flat, which has been already referred to, 
exhibits muter·ials similar to those in the above section and is un­
doubte<.li)' neat· the hasc of the Ackerman. The typical Porters 
Creek clay a11d Flatwoods topograpby Hpp<>ar only a short uistance 
east of this cut. A slunrp on the banl\:, of Ocklimita <.:t·eek 1h mile 
dnt> south ol1 H ickory J4'Jat Rtatiml shows a blnJ'f 20 to 25 feet high 
of gray stratifiNl Wilcox ('(ay. Three miles sonthwcst of Hickory 
Plat the Ocklimita swin::rs over to the base o£ the hills borclet·ing its 
valley on the south side. On tl1c lund of J. H . Morf'head, Sec. 30, 
'f. 5S., R. 1 B., the wagon road rises by a steep gt·ade to the point, 
o.f the hill , 1 he 11orth slope or whiel1 shows the following exposnrr: 

8. Soil, red clay . . .. .............. - .............................. . 
7. Llgnltlc clay ................ . _ ............... -~ ....... _ - ·-. 
6. Shelly sandy Iron carbonale ....... .. .......................... . 
5. Gray sandy clay ............... - ........... .. .............................. . 
4. ll'on carbonate ln large masses .................................... .. 
3. Lignite ..................... .. ......... ~ .. ·· ......... - ... - .................... . 
2. Gray clay ........................ - ............. . ........ -- ------- ~ ... - .. 
1. Lignlllc <:lay ........ _, ........ ................. -·- .................. . 

Feet 
3 
2 
0 3 to 4 
2 
0 12 to 14 
0 G 

12 
6 
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The fring-e of bills and l'id~es half a mile wrst of Tippab 
Hi,•<•r r<•veal the most wester·ly exposure of the Ackerman hed!-i. All 
the r<•gicm lying betwceu these hi lls und Tiolly Springs exhibits the 
uutrrop of: the sandy IIol ly 8p r·ingR formation. 

La f ayettJe County in general.- l n Lafa~vette County no expos­
ures or lignitic aud iron-bc;u·ing hcds or the Ackerman /Ll'C found 
we::.t of a line running from the month of 'fippah Rin'r· Houthward 
through the county. The two westwar·tl flowing streums, lhe 'l'alla­
hat<·hic and Yocona. at the northern aud southern bonnclaries of the 
county r·espeeti,·ely, ]Jave cnt their valleys deep in the uplands, 
exposing the beds o£ the Achr·nran formation at points considerably 
further· west than in the intervening tcnitOl'J'. 

'!'Ire upla nds or Lafayette Gonnty stand in g<•neJ·a l <I bon t 500 
fec1· ahove sea level. 1rhese uplunds ar e trenched by the vnlleys of 
the 'l'allahatchie and Yoconn to n. dcptlt of 200 feet. 'l'he p revail­
ing-ly l'eu and yellow sands of the middle or Holl,v pr·ings ilivision 
of the Wilcox O\'erlie all the uplanc:ls deeply, but these two streams 
have cnt tlJeir valleys tlowu into the lower divi&'ion, which, however. 
sink:i h<>low the YaJley floor to the wcl>'t of the Illinois Gentt·al Rail­
road. TlJjs thickness of the IIolly Springs sands on the upland · 
ha. caused u good deal of eonfuHion with regard to the "Lafayette 
formation" of tllis region. '!'he gray n nd lignitie clays that a r r 
chat·Acteristic of tl1e Ackcl'man ot· ]ower Wilcox formation ar e seen 
at tl1c surface a U over the eastcm third of Lafayette and the wester n 
pnr·t of Pontotoc counties. ln the rcgious m·om1d Lafay<>ttr Springs, 
Paris, Delay, and Tula the Ackerman clay caps the hills as well as 
forms the slopes. Sand heds occur at some places but they dip 
distiuct ly beneatl1 the c) a~·, notably at three places. one a mile 
south of Delay, on the hill slope just north o£ the resitl<>nce or fJce 
Davis; nnother on thE' Toccopola road 4 miles cal>t o£ Tula; and a 
thil'(] on the Toccopola and Pontotoc road half a mile southeast of 
'roccopola. 

In nor theasteru Larayc•t.tc Cou nty the g ray clays of the 
Ackl•r·nHm formation at·e well dl'veloped. T lrc broken hills a t·otmd 
BJul'J' Spring:; are capped hy red and yellow sands to u thickness of 
!lO f<>ct ( pt·ohably the eastern edge o£ the H olly Spr·in~::; formation ), 
beneath which llu·oughout the region outcrop heavy gt·ay clays of 
the Ackerman. On the Oxford to New Albany road on tl1e east 
slope of Puscus Creek about 15 miles northeast of Oxford, beginning 
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of the 6ckrr·uu1o gray rlays, lignite aud lignitic sauJy clays nre in 

t>\'iclrnc{'. };nr~e sandy clay tonrr·etions of iron carbonuh• ore "howcd 

grny cnrbouute in the reuler·, but cov(•t·cd with con cent r·ic sht' lls or 

ir·on oxide. !'lome of thet;e HI'<' vct·y lar•~t<', weighing at· IC'lu;t n tou, 

l'OllndeJ iu unHiuc, and flntlt•m•d JJl tht• dir'('Ction or Stl'UtiJ'iealion. 

'l'hcse com·r·<.'tious are a~sol'iot<'d with the sandy clay strnta of the 

Ackrr·rnnn formation. Pur M'\'rral milcl:> uluog this road townrd Etta 

n•d ands und gray sandy clay~> nlternote. the latter showin{:' thr iron 

carbouatt- courretions so noticruhlc in tbe At·kcnnan. The {.'THy sandy 

dny whit•h forms the pr·t•vuiliug lwd r ock formation in this n•gioll, 

lllHl "·hieh tuntains thr o lur·ge concretions, while g•·uy in its un­

wt•nthered condit-ion. weather·s to a sticky, r c<l sandy elay, which un­

doubtedly wns formerly intct·preted as being the Ln£nycttt•. For 3 

or· .J. mi les south of th(• 1'1lllahatcbic bottom the gray cluy is l't'placru 

iu the• hiJb~ hy •·etl banlts, whi(·h 1\~ain Huggcst. a saudy rnt>rnht•r· inter­

strut ified with the clays. A ft('r h·nvcrHing the Tnllnhutchic low­

land a milt• or more the rund climb., a rid~e which l:thows outcrops 

of the ~tray nnd somewhut li~tnitic l'111y with orne irnn t·nrbonate 

<·ontr't>tiuns. 'rue writer ·s nolt's say: " T nm irupressrd with the be­

lie t thnt 1 h iH road pasS('S OVI'I' Hll t'CCRSi VC' on I Ct'fiPS of {;l'll.y cflt~r H ntl 

rt><ldi:;h and yellowish sl'rntil'icd snnds, nil of lower Wilcox u~t'." ThiR 

r idge is jn:o.f u little less t hun 17 miles northealrt of Oxfm·tl nccorJin!! 

to the milt• bunrd. From hl'l'l' to th(' I'IICk hill nrar 1-:ttn. a 01' .J. 

miles, g rAy clt1~· ·eems to undrrlir rn•rywlwre tht' surl'utt' ~>Oil. At 

lhr I'Ock hiJJ gnty sandy cfn~· IIIHICl'lics the great flat ll\IISSCH Of H8JJd· 

~>.t<lne. 'I'hi'! Slmdstone is ncurly nll \dritt•, r·athrr fint'-gr·nined. and 

utmost of quur·tzitic hat·dnr-.s. Similat· sandstone outcl'(lp'l for 2 nr 

:3 miles n(lrtlt of Etta. .All this matcrinl is hasal Wileox, nnd tlw 

sa uds and Stt11dstones pt·obn bly I'Ctn·cs<•u t I he Xahc(tlu m· Ti ppu h 

Ha ndstuuc. 

Six mil<>s !>OUtl1W~St or !\cw AJimny. along the highwny, n tbin 

~o.tratum i11clll's thick of har·tl . j!'lauconitic, fossiliferou ... nuu·l ont­

l'rop. nlong the roadsiut' on the ca t filopc or ~[nd Creek. em property 

of W. H . H all. This mal'l bed is interxtrntiliecl with Pol'lt•rs CrPek 

chry. und tht• exposure is or undoul>tt'd l\'1 iuway agr. 
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Ramey's Chapel.-Six miles so11th eas t of Oxfonl, on the Delay 
road. in the 'ricinity of Rnmey' ChnpC'I, is exposed th!' following 
section : 

5. Brown loam ................ . .. .... _........ . .............. _ ..... - ...... .. 
4. Red. fnrlistfnctly atrnttrled mfcac:eous san<! .. ~ .. -.... .. ......... . 
3. Gray tsandy lamfnale<l micaceous clay . ___ ......................... .. 
2. Pm·e gray joint cfuy ....... - ...................... . .......................... ~--
!. Oray sandy lamir ated cluy. becoming less sandy Loward 

lbe botlom; exhibits nearly midway large masses of b1·own 
oxJde ore and near the bottom one seam of iron carbonate 
a rew Inches thick ........... - .............. - ----~-..... .. . 

Feet 
2 lo 4 

15 
5 
:i 

17 

.All bCilnw No. 4 is Ar·kt•t·man. No. 4 might l)c l'('g'~ll·ded as the 
tlrin:ned-o11t edge nf t.lw Holly Sp1·iugos su nd but js wm·t> pl'obably 
Ackerman. 'I'he liue of divi~iou is rather slun·p. The bjl] slopes 
east bf thi::; exposure all s how tb.e a me kiml of matel'ials. 

Pumpkin Creek.- Oll th e soutll side of Pumpku1 Ct·erk, on the 
land of U 1·. W. D. Plll't<•r, in Sec 20, rp, !) ., R 2W .. the olcl <'Oul'se 
o·P the Oxford and D elay •·oncl lay along a steep slove lea ding np 
from th<> Cl'<'ck bottom, where the followi11g strata a1·r. ~xnosed: 

12. Sandy clay, reddish soli . --· _. .. ...... ___ .. ·--··-· 
11. Sandy OJCidlzed shelly Iron ore ..................... -----·" · 
10. Gray snncly clay, weathering yel lowish ........................ .. 

9. I ron cnr·bonate with lhln oxidized outer crust In 
placf's, the bed lhltmlng lo a n1c re Him but aver-
aging nbou.l ·-·- . _ ................ . ....... _ .... -~---- .-.. 

8. Gray clay .................... ·-·-----·--
7. Iron carbonate in lenticular nattened masses, Light 

g-roy and dense, with a thin oxidized crust 
6. Grll)' clay, slighlly sandy - ----- ... 
5. lron carbonate rnaai!OS, soon pinching out 
4. G•·ny clay ............. ..... - .............................. ............. ~ ........... .. 
3. lron car·bonate lu dlaconlfuu.ous le utlcnlar masses, 

qulle pure, exterior oxidized, as in No. 7.. ............... .. 
2. Gray clay ------ ... .. .. ------.......... _ ..... __ --
1. Gray carbonate ore. llke No. 3..... . ,. ___ _ 

Feel Inches 
1 to 4 

I 
7 

0 4 or 5 
7 

0 5 
10 

0 4 
4 

0 T 
4.!i 
0 5 

On tlw S<lllle side or the Cl'<'ek where the abov· illtCI'\!Stiug sec­
tion is expo. ed, and 200 ~·nt·ds ftu'tlter up, in a slump that shows a 
fresh J:acc of 16 feet, the following stn1l a up pear: 

:l. Laminated sanely g-r·ay clay to top oC s lump, tbe hill 
slopes back from 010 slump rising 25 to 30 reel higher hut 

Feel 

beds all covered .~..... ___ --~·--··· .. ·- ... ·! 
2. Lignite (rather snndy), showing In places flatteued tree 

trunks. This bed a abort distance upstream is replaced 
laterally by lignitic clay nnd sand......................................... ..... 1.5 

1. Du•·k lfgnltlc clay to wntcr's edge....................................... ... . 6 
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Yocona River .-Ouc and on<'-half miles sonth ol' tile above 
expofiure a fact> i11 tlw south hank of Yo<'ona Rivet· at Rocky Ford, 
m S<'<'. :10, 'r. 9S., H. 2W-., expuses the following beds: 

Feet 
G. Red silty clay soli. residnal from No. 5 ............................ - ... - 3 
5. Rather heavy bedded !ignitic clay .............. ....... ....... .... 4 
4. Bed of lignite, apparently pure........ .. -----. . .. ... .. 2 
3. Bluish sandy laminated clay, the upper 3 feet purer c lay, 

more massive a nd highly ligni~lc.................... .......... .... .... ........... 10 
2. Bed of dense fin e-grained gray iron carbonate, conlinuou'S 

along base of bluff ............ _...... · .... ... ............. ..... .... .. 1.3 
1. Bluish sandy clay ...................... ...... .......... .......... 1 

1'wo miles fa rther do"·n the Yocona a gr eat slump on the south 

sidl' of the rh•er expo:s1•d a face of :30 reet of light-gray sandy clay 

containinl! l1 en• and there a Ilat com:r·eti.on of earhoun tr o£ iron. 

'('lte most westerl~· exposure of the Ackl•t·rnall beds along the Yocona 
i:;; at Chanclit"L' f-lpriugs, 2% miles NtHt of Taylor , on Ute Tllinois 

t '1•ntrnl Railroad. The spring is nt the base of a bluff which . when 

vi ·ited b)- the \\Titct·, tiltowed reC('nt slumping. The hill rises aboY<' 

the spring Oil the eaHt side about j :j feet, the lower ] feet showing 

t.he ft·eslt surface of th e slump. The formAtions revraled in this hill 

" ''e Aligbtly sandy gray clay at. the base for a lwig ltt of 10 feet 

above the spring, anti just above this clay a bed of sili ceous iron ore 

6 inches thick. 'l'his ore is oxidi:r.c<l dark brown on the sw·face. 

hut when bl'Oken, the oxidized exter·iot· shells off in Ja,rrrs and r e­

\ea lR within whit islr-gr·ay carbo.natc o re. 'rhe bed clips 5" to the 

~ontltwest. Abo\TC this bed the for·mation becomes much more sandy, 

is laminated, and. is oxidized to a yellowish color. A thickness of 

J2 to 14 feet of this material overlies the iron ledge lllHl is in turn 

overlain hy a highrr bed of iron ore about 8 inchrs thick, which 

se<'ms to be wholly oxidized. This or.e bed dips parallel to the lower 

beds. .Above this ore the hill is topp<'d with the ot· a t~ g<>-red snnds 

that are so abunchmtly developed in all tltis section, a thin veneering 

o f' brown Joam making t he surface soil to a depth o£ 3 to '* feet. 

Tula.-'l'he sand layers outcr·opp.in~ on the slopes 4 miles east 
of Tnla probably furnish the water in wells at D elay and sotlth­
wcstward. A long s lope . l10ws the tollowing exposure: 

Feet 
2. Grayish cla.ycy aaurl ......................... - .......................... _ •• , ----------- 15 
1. Light yellow coarse sand ............ _ ........ _ ......... _. ------ ----·. .......... 15 
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'l'he 11ext hill 200 yards farther east shows: 
Feet 

8. Red clayey soil , r esidual u·om No. ?.. .. ... ·-·· ··············--······ ···· ···· 4 
7. Yellowish-gray sand, sepru·ated from No. 6 by iro·n nodules 

of moderate s izo. More c layey toward the top...... ............. .. . 4.5 
6. Llgl1t-gray clay ·····-···-······-········- -···-·······-·········-·· ······-·····- ··· 0.5 
5. Yellowish-gray sand with indistinct laminae...... ..................... . 12 
4. Light-gray sandy clay with wayY laminae .. _.............................. .. 4.5 
3. Ye llowish-gray laminated sand, becoming more Iron-stained 

above, perhaps because of greater oxidalion ....... ,_............ .... 5 
2. Same as No. 1, passing in a sho rt distance Into gray clayey 

sand, thinly laminaled and dipping strongly toward the east 
with an Iron-stained parting near the middle. Clay be· 
comes lighl-g•·ay above ... - ............................... -........................... 4.5 

1. Yellowish-brown sand, thlnly laminated, th e la.mlnae diP· 
ping eastward. ...................................................................................... !i 

TheHe sa ndy beds occur iu a region of clay outcrops, t~ud the 
clayey bed. both O\'etlie and underlie them, so that they are very 
weU placed to £orm aqnifers to r egions beneath wlLic·h they dip. 
The eastw111'<l (lip of thn laminae iH doubtless o.uly a local feature, 
the grneral clip of tlte beds heing townrcl the west and southwest. 

Delay.-'I'h e sawm.i ll well at Delay, on the .flat of a little creek 
below the store, £01·uishes a supply o£ good water, which 1·i.ses to a 
level within 30 f eet of the top. 'fh e dept.h of the well is about 185 
feet. 

Approximate log of sawmill well at Delay, Lafayette County. 
Feet 

Yel lowish sand and clay ··- ·······-·· ... ..... _ ................ ......... -................. 20 
Gray sand, with water ................................................ ,_...... ............ 2 to 3 
Black dil·t (lignitic clay or lignite) ................................................ Few 
Stiff blue clay, about ................. -....... ........................................... ..... J 5\1 
Water-bearing sand .................................................. .............................. Few 

Log of well of N. P. Eskridge, at Delay, on hill by the store. 
Feet 

Reclrlls h clay ....... _ ................. _ .. ,........ .. ...... ................... .. . .............. 20 
Sru1d, blue-gray, coarse ...... ......... - ............................... -. ............ 20 
Clay, gray, brown and. blacl<, alternating.......................................... 160 
Sand.. white and clean {water ) ........................................................ Several 
Clay, gray, brown, and black, a lternating to the bottom, and 

stopped without wate r ............ ........ .......................... .............. 328 

Log of well on Thweatt place, 5 miles southwest of Delay. 

R eel. clay ....... ........... ......................... _ ...................................................... . 
Coar llP. yellow sand ....... .......... ......... ___ ............................................ . 
Hard sand r ock , darl< gray .............................................................. . 
White saud, water-bearing ................................................ . . ....... - ..... . 
Gray-blue clay .......................... .. ................ .................................. .. 
White quicksand, with water. (Drill lost in quicksand by 

s uction) ............................. ·-··- ........................................... ·-··--
Depth of well, 72 feet ; located on bill: does not fl ow. 

Feet 
9 

:H 
2 
:! 

121 

:! 0 1' 4 
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Wells ou the Yocona hottom in this vicinity strikt' flowing water 
at 125 tl) 170 feet cl('pth. 'I'll is water-hr11r-ing st r11 tmn has bec•n struck 
iJl the T,ight & Watct· Plm1t \H•I I Ht Oxford, at n d<'ptlt of :340 feet. 
'l'wo public well:: at Oxford gt' l their watet· from this :-;ourct>, uuless 
there is an rrror· in dt•tcrmiu ing t h<> hot·izmt. \\' u t r r at a higher 
horizon is xtrnck /It u uepth or 240 fee t in titc OxfOI'IL wells, whiell 
]lt'Obabl~· mat·ks <thou! the ('outact of tht• J loll.' Springs saud ancl the 
AckeJ'tullll formation. 'l'lw l ni,·ersity wciiR. 1 mil e \\·rst of Oxfor·d. 
!!Ct tllrit· water. appa t·1·ntl.v fi'Om lhc upprr bot·izon, nt a drpth of 
175 feel. 'l' he clccpct· watm·-lw<t l'ing stt'Htl ttll is not t't•acltecl by tllc 
prt>!lent wpJJx. but abo11t 15 yeat·s ago " boring ma.de to a depth of 
more than 700 fe<'l fa iletl to str ike it. 

W ells at Oxford.- The wrlls at lite University at Oxfonl show 
tlte fol low ing sec·tions : 

Log of University Well No. 1, at the Power House: 
F'ec>t 

Red soncl .... .. ................ .... ........ :io 
Wl1ite ond light·<·oloreu 'Salld with a ll tUo clay the rest or lhe 

depth. Stopped on hard rock . Goorl water stru rk ol 100 
reel and 175 f('et _ ...................................... --······ Jl'i'i 

Well No. 2, 100 yards southeast of No. 1: 
r(>et 

R ed sand, abont .................. :Jil 
While uud ligh l-colored sand ................ ...... ............... .. iO 
Blue liguitic sandy c lay. Boring s topved Ln the lignil ic rna· 

leriai ; water above it ..... -......... ............ ... 25 

Log of well of Oxford Light and Water Plant: 

Saud and clay, red toward Lop, becomiHg while he low ...... . 
Ligh t-colored sa ud and thin layers or t•ock ...... . 
H ard rock ........ .. .... .. .. . ........ _ ... ... . 
Sand. water-bearing ............ ............ .. .. 
Sand and lignite .. ................ .......... . . •. . ... - .............. . 
Black lignltic sanuy clay ... ..... ......... .. ............................ .. 

Ji'eet 
l to 90 

90 to 240 
240 to 242 
242 to 250 
250 lO 340 
350 ll) l:-21'i 

TLe bla.t'k lig n itic sandy clay r eferl'cd to in the l11st log is nltuost 
certainly the buried westwflt•d extension o£ the I>Omewhat andy 
dat·k-gray clay (Ackerman ) that outcr·ops iu the eastern part of the 
county. TILe slgui rica11t fact about this well is that no water was 
encoun tered below the depth of !3u0 fee t. The well was stopprcl in 
harr('n lig-nitic clay at a depth of 825 l'cet. The same was trur of 
the olcl ~\'(·U bo t·ed on the n i vEOrsity campus 23 y ears ago, as re­
.fetTf'd to above. A well was put down at llolly Springs scveJ·al 
~'ears H~o witu the sa me result. B elow a depth of 2:-iO fert only 
da rk lig-nitic material was penetrated to the bottom of the horing, 
about 900 feet uecp. 



58 COASTAL PL;tlN STJMTIGRilPHY OF MlSSTSSlPPl 

'rhese welJ .records and the rocorfl of the 328-foot well of N. P. 
Eskridge at Delay (Ree p. 56) all indicate that except .for local 
a11d uther thiu beds of saud, which outcrop ill the c:astern part of 
Lafayette and adjacent counties, the Acke1·ttHm formation of the 
Wilcox gr·oup cons)sts prevailingly of gray and liguitic clay devoid 
of water. 

Yalobusha. County.-Most of the surfac:e of Ya lohusha County 
is covered by the outcrop of the IIolly Springs sand and the Grenada 
forruatiou but along the Senna anu Otuckalofa vall eys in the 
eastern part of the connty some outcrops of the lower Ackerman 
occur. 

Calhoun County.- At Pj11e Valley, 10 miles cast of Water Val­
Icy, tbe characteristic deposit!> of iron carbonate, partly oxidized, 
itJclicate the presence in this region or the Ackerman formation of 
the Wilcox. The more snbdt1ecl topograpl1y toward Pine Valley 
suggests tlle cbange to the Ackerman f'rom the sandy IIolly Springs 
which lies between P ine VaUey and \Vater Valley in broken hms (){ 
Ted sand. Half a mile west of Pine Valley post office tl1 e Wilcox 
outcrops noticeably on a hjllside by the roa~, the exposme being 
about 16 feet lu thlclmess, as .folJows: 

Feet 
2. Gl'ay to whlte clay, quite pul'e, in laminae fl'om 1 to 5 

inches thJck ............ ·-····················-·····························-···· ········-· ········ 4 
1. Whitish aluminous sand, showing iron mottlings ....... -............ 12 

The sand at tl1e co1.1tact with t.he overlying clay becomes 
cemented into a tolerably firm white sandstone. This Olttcrop seems 
to De rather c.Lose to the <!Ontact between tbe Ackerm<m m1<.1 Holly 
Springs formations. 

C<tll10nn County lies mostly within the outcrop of the A.cker­
mRu .formation of tbe 'Yilcox . Going from Hom;ton west to Calhoun 
City. ouc passes .from tl1e Flatwoods illto the more 1·olling topog1·aphy 
of tl:te Ackerman about a miJe east of the litt.le settlement, EUzey, 
which is 2 miles north of VardalJJan. The soil here becomes a yel­
lowish lmun, silty and lighter tha11 that in the Flatwoods but r esidual 
£rom a gray clay. Th)s material is regaTCled as Wilcox, though 
t here is no evidence of a break between the W.ilcox a11cl the Porters 
Cr eek ey.f the Flatwoods. 

H~tlf a mi1e west of Ellzey, on the west slope of Cane Creek, 
tbe g1·ay clay is we<tthe1·ed red, and shows part way up the sJol)c 
concretions of iron with earl.Jonr1te interior. These concr etions are 
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so common in the Ackermml formation of La·fayett e and B enton 

counties that they have come to be a~sociated a lways with that 

formation. 

1!'1-um ELlzf.'y to DPrma the topogt·aphy is rolUng, the soil is 

ma.nifestly r esidual from the g ray clay, and numer ous iron car­

bouatc concretions are seen at intervals along the road. 

Webster County.- Jn Webs ter County. 3Y~ m.iles 1lortll of 

lVfaben, on the Gnli, :ZV[obile & Nort.her11 Railroad, a cut 150 feet 
long r eveals the foll owing characteristi c Ackerman materials: 

Recent: 

3. Yellowlsh-•·e d s oil (r esidua-l ), a sandy clay loam ____ , __ ____ _______ _ 

Ackerman format ion: 

2. 'fh!-nly laminated b'Tay clay anil sand, highly micaceOU!S, 
becoming yellow and reddish from oxidation, especially 

F eel 
3.3 

toward tbe top -------- ---- -··· ·········· ·········· --- ........... -............................... 10+ 
1. 'Dark gTeeuish-gray Jlgnitic sanqy clay, weathering almo!!t 

blacl<; highly micaceous. especially lb e lamination partings 10 

'f'he upper belli; clip 4" n ortlt, the l.ig11itic beds dipping at a 

l ower angle in tlw sam e rlirection. This cut reveals what appears to 

bP th e -north limb of an anticline; . t he so11th limb iH Rhown j u the 

1J.ext cut near l ~7 a mile farther south, where the _following exposUl'e 

O{'('Ul'S : 

2. Above, gray and ye llow laminated micaceous sam! and clay, 
redder toward top, owing to oxidation, giving rlse lo a few 

Feel 

feet of red sandy clay soH ........... .. ............. .. ....................... ....... - 10 
1. Below these beds lies a cl:trk·g1·ay li~uitic sandy clay 2% 

reel to 3 feet lhlck uear lhe norlh e11cl of lhe cut, and at 
lhe uottom, wttich is in sigJ1t only at the uottb end of the 
cuL g ray clay or unknown Liliclmess is exposed. 'l'hese 
heds dip s. 20• east al an angle of 4·-........................ .. .. 2% to 3 

A few nodular iron masses occm· in the gray cla,r, somewhat 

like 1·ho:sc $<.:en in the g;ray c:1ay of Lafayette <llld B enton count.iel:i. 

Ackerman, Choctaw County.- The type locality o.f the A c.k cl'­

mal1 forlllat..ion of thP Wilcox group js at Ack erman, in Clto<:taw 

C~ounty, on the cl i viding ricJgc b(ltweell t h e d.raiuage basins of the 

Toml1igbec and Pearl rivers. A mile and a qnarter east o£ the 

s tation at Ack erman t}lc lllinois Central Ra,ill'oad. cuts through thf.' 

pron:Un ent rim of tl1e ill vide iu what ls known as Blanton 's gap 
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FlO. 4. A • 
. \. EXJlOilure ur ih'kt>rman fonnll l lnn 10ward ea>~l em! ur the great cut on 

Lhe· ,\ht•t•tlt•en branch of lht:> llllnuls Central H.'lllroad at Blanton':< (;afl, 
one nnd one-rourtb mllell north<•a"t oC Ackerman, Choctaw rounty. Tho• 
beds ht•n• con~I!Sl of gm)' nnd llg~tltil' l'l:lys, li~;nltt•, 1111<1 thin bi'dS" or Iron 
C'arltOIIflll.•, nil distinctly strnttrl.-<1, and showi11g ~<light unllulalions. l'hnto 
h~· P.. N Lowe. 

'rhe lrng-1 h of' 1 hi~; eut is ~7 !1 ~·arcls, and tlte 1 ohd ver t ical t•x po:-.ur·r 
is 88lj:! i'Pt't. 'I' his depth is not I'MJCht:'d in I ht' e11t. h ut somt' • I t'l tl H 
are expO~t:'d at the east end \l' hic·h disa ppear he nrat h overlying hrd,., 
toward llw wr~t. 'J'he section t'XJHISt'd is as f'ollow-.: 

Feet 
12. Red sand und sandrock, possibly d istinct [rom uudcr))•iug 

strata lhougb not plainly so... ... lfi to 1 
11. Yellow !Htnds, micaceous. vn.r iou,;ly cross-bedded. apparent ly 

passing latemlly In to llght·P:ray a nd yellowish cl t\Y 14 
10. Ea1·t hy ligulte ........... ............. ... filh 

9. Light-gray rlay, [i11ely lnm i nat ecl ........ -... .... .. ............. 7 
8. Lignitl' 
'i. Gray lh;nlllc clay with two thlu seam-s of iron largely in 

COII<'I'<'tiOUS ( 4 to 10 in{'hCS thick) ..... 
6. Sandy rock coutalufng Iron 
5. 0 l'!lY rlny with irou-slalncrl 

upper par t la minated ... 
4. Llgn lto ............. .. 

joints, lowe1· 5 feet maasive, 

3. G•·ay c·lay ............ - ......... - ....................... . 

20 

12 

2. Tron-stalncd lan1inal~d sundy clay ~-- .. ·········---·····-·· 2 
1. Strallfh.>d gray clay "ith iron-stained joint!< ii 

5 6 

5 H 

This t·ut exhibit out' of t h<' most remarkn hi<' <'Xposures of the 

Wilcox jn ) I ississippi. 'l'l11• II N IH an• ch<J ra d<•r·ist icn ll.v Ackerman. 

All of U1 em 11 N II' the wc>st C' lHl of th E> cnt d ip g<•ntl y \l't•stw~ml, bu t 
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those uear the middle dip tlistill(:tJ.v in the opposite direction and 
tben r.ise again with equal distiiJCtn€•ss. 'rhe beds thus clearly lill­

duJate, b11t the crest of the ridge s<'em:> to lJP the t:rcst of a ge·ntle 
anticlinal upli[t. OnP of the iron seams iu hed No. 7 of the ahovc 
section, nca1· t.he west <'nd of the cut, is 5 V:t fe<'t above the track; 
100 yards from t.be east e1.1cl it is at track level; thence it rises 
again in 100 yarns to a l1eight of 10 feet above the track 

F IG .. 4. B. 
R. Jllxposure ur S'l'RY nn<l pluldsh leaf- hearing <•lays of UPlH11'IYIORl Wilcox. or 

Grenada fOl'maUon on the right bank 0( the Bogut•, one mile east of 
Cl·enaau and balf-a-mllo up tho creek from the wagor; bridge. The beds 
ar~: thinly laminated nud ~m1dy above. ,becoming less sandy, thickc•·­
l.ieddecl, ami micaceous b&low. 'rhe bc!<t leaf lmJJre~slons are found nlmoi'<t 
mlclway l!t'lw een th& top ami but l<>m of the exposure. ~bolo b)' E. N. 
Lowe. 

Th e iron COJJCrrtioms seeu in the cut are fue typit:al concretions 
of ill·on carb011ate, large, £1:-~ltened, light gray, a.od very dense, 
which seem to characterize this division of the "Wilcox wherever 
jt is found. 

A l'<>eeut very careful rc-exami11ation of the red and y ellow 
sands that cap the section at Bla11ton 's GHp, which wel'e forme1·Jy 
<:alled. "1.Ja£ayette," has led the writer lo put th elll in the Wilcox. 
'l'hesc sands seem to pass .into the lighter colored clays without 
break. They are inegulal'ly stratified ancl cross-bedded, nntl con­
tain large irregular masses o£ fen·uginous rock o£ coa1·se textlll'e­
nngnlar, fluted, and tubula1·-such as are usually associated with 
the so-called "Lafayette," but at the west end of the cxposm·c a 
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bench, about 60 feet back from the r ailroad inner cut, is composed 
mainly of horizonta!Jy bedded ::rray clay, that shows lign itic b;mds. 
'J'his clay passe~ withou t IJrcak into the darker clay ne>ar the base 
or the cut antl gr;Hlcs npwonl .iuto the overlying sands by n gradual 
adndxtnrc Ol th e sa11d fUHJ clay, the Clay C011Sistin~ largeJr of "clay 
bn!Js. " Fartl1er cnst the sands appt•ar j·o pass clown into sandy 
c l a~· s without br·eak uud to mergl;' laterally inlo th <' upper clay 
he>ds. If tbe nanw · · I~afRy<'tte'' bacl not het>n applied formed~· to 
all s uch dC'posits, no ont> wonld place tl1eSE' sands in a rormation 
Reparated hy a long time intl;'nal from the \Vikox. 

At tbc east t>ncl of Blanton's Gap the trfle'k tnt·rrs north. and 
:300 yards farther· north a notlt er swaller cut s hows tht~ fo ll owing 
beds: 

5. Oray clay. lowet· port lbinly laminated. and l'PP01' part 
lighte r and sat1dy, weathe ring lnlo a red :mel yellow loam 

F eet 

soli t.o top of cu t ......... ...... -· ····---·-·-·· .... ......... J 0 
4. 'Thinly laminated earthy lignite ·--·· ... ........... ........ .. 1 
3. Gray stratil'ieel clay, upper pan mor e sandy and thinly 

la minated ··········-·-····---·······-······ ................ 5 
2. Lignite, distinctly jointed, red on joints, and very firm. 6 

Inches in thickue'iis; passes below imperceptibly Into gray 
llgnitic sandy clay, 6 Inches In thic kness. whirh Is jointed 
a nd breaks oU with th e lignite .... - ··-··--···· 1 

L Green:ish·gray sanely clay .. ··-··---· - .. ·--··-···- 5 

This cut showfi laler·a l and vertical pa s~agc of tlw darker 
material into the t·Nl nnd ye>Uuw sandy loam soi ls, whith. though 
lrwkiug like ' ·T.Jai'Hyet.t.c" soils, are e>vicl cntly r esidnal. 

As typical lo'"'l'l' W.il cox material is expose<l in th e grE>at cut 
l l ('<U· Ackerman, the writrr· named this division o f th e \VHtox the 
Ackerman beds, or fm·mation. 1 

Ct·ider gives the followiu~ section, which is cxpos(•d 1 mile 
north of Ackerman on th e Gulf, ~fobile & Xorthcrn Hailt·oad : 

3. Lafa yette saud ..... . ...•... ·····-·-·· ······-····-········· .. 
2. Cross-bedded sandy gray clay, alternating wllh bands or 

yellow clayey snntl .. ......... ..... ............... . . ... ·····-· .......... . 
1. Ol\t'k-gray sanely clay, contninlng fragments of leaves and 

Feet 
2 

15 

lig nitic material .................. ·········- ·· ·-············· ·····························- 10 

" Along the 1\1obi l<', .Jac kson & Kansas City Hai !l:oa(l, (now 
Gulf, Mobil e & Nor t hern ), bt the v icinity oi' 1\Iabc n, there ar c 
nume1·ous cuts which s how a dru·k bhH', highly micnccous, plastic 
cla.r containing . mall lcHses of sand.":! 
--,Lowe, E. N., Preliminary re port on the iron ores or 1\llsslsslppi: l\l is­
slsslppl Geol. Survey Bull. !l:o. LO. p. 23. 1913. 

:!Crider, A. F., Geology anti mineral 1·esources or Mississippi, ~ S. Gee>!. 
Sun•ey Bull . No. 283, p. 26. 1906. 
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At H.eform and bctwcan R eform and Ackerman tho topography 
is broken hills, exposures being largely sandy, bnt sand and clay 
Otltcrops alternate. Lignjte has hren mined at Reform. I t is 
probable that these outcrops are all lowet· Wilcox, and t bat the 
notable sanely phaRe is to be l'efen ed to t he Nabeola. 

Williams.- A de~'P cnt on the Gulf, Mobile & Nort.hem Hailroarl 
just n orth of the little station of Williams expos~~s the following 
set•tio·n : 

Feet 

4. Red iudisthtctly stratified yellowisb sand, maximttm.......... 25 
3. Hard bro>vu sandstone at bottom or sands ... _ ..................... 6 to 8 in r.hes 
2. Lignite and l!gnitic clay .......... ........................ ...................... ........ 3 
1. Gray clay to base of cut _................................................... ........ 12 

Tl1 e contact between the saud (3 aud 4-) uua the clay is quite 
:i.J.Tegular anu lllltl onhtNlly mal'ks an nneonfnrmity, ancl the clay has 
apparc11Uy been .faultc•d. tbe 110rtiLem block havh1g d.ror>ped 5 OJ' 6 
feet. 

Fivl' o.tih's west of MashnlaviJle and 16 east of Louisville the 
Porte1·s C1·eek outc1'op cxpre:ssrd iu low flat topngraJ)h~', gives place 
westward to a r egion of hills making t he outC'rop of basal Wilcox. 
Lig.uite ls of fr t>quent occunence in this l'egion , anr1 high grade iron 
l'm·l >omtte con01·etious together with batLute ontcTops around the hills 
deter·mining the h orizon to be appl'ox.imately the same as the bauxite 
zone fttrt1H•r north. L<lrgP. saml deposits on autl for a .few Illlles west 
of Hasbuqna Ureek associated ·with lignite anclliguitic clay at l"earn 
Spring:l, and with the siliceons hanxite call ed hy llem·y Mace PayJte 
baulciie, ideutiiy tlil~ hot·izon as Ackcr rua11 Wilcox and associatE•tl 
sauds and bauxite of the Na h.eola. 

In Kern per Connty high ridges both nor-th lllld south of DeKalb 
mark the outc-rops of oxidized and indurated san& . the age of which 
has uot heen llc:finitPly detcrmiucd but i.J; believed to r epresent tile 
Na!Jeoln. Com:picuons ledges of rock of tl1 is character in sec. 27, T. 
111~. , R. 16E., were described l1.Y Harpel' 1 as coaJ·se-grained sand­
stone ceiDe11ted hy iron ox.ide, and as varyiug in color from yellow 
thTough dark r ed to purple. 'fhis sanch;tone ma,v be a sandy in­
durated .facies of the Ackerman formation o1· it may be a southern 
r epn'sentative of the Tip pall sandstone mem ber of the Porters Cr eek 
clay, probahly the Naheola. 

1Harper, L., Preliminary report on the geology and agriculture of the 
State of Mississippi, p. 210. 1857. 
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HOL.LY SPRINGS SAND 
GENERAL FEATURES 

Name.- 'l'h r name TTol l~· ~J)I'ings sand \Yils appli!.'cl by the 
writ!.' r' in l!ll:J• to a grl"at thickness o£ saml ol' Wil cox agt• that 
overlies the A<:hnuan formation. lu 110rthern :'-lississippi these 
bcrls of santl c:onstittltc that pai'L of the Wil <·o x: g r·oup which lies 
between t.l111 A<•IH•r·nJan formnt.ion , and ahout l nO feet of lig-nitic 
clnys Rud lignite at thE' top. to which th e mtm<' On~nacla formation 
hils !wen giwn. D oubtless tlw gl'f•at thickness of these bed~ of 
middle \'i'ift·nx sarul antl thrir· Pxrrs~ive ontcrop wen• the imprl's­
si,·e featlll'l'S th11t cau . .,;ed Dr. ~afl'ord:! r.o liS!' the• urunl' ·'Ot·ange 
l:iancl" to rl£•signatP tlw beds that arc JJOw in clud ed in lhe W ilcox, 
tho ugh Ire• 1rntativrl,v exclnd r d lh!' so-called "' ~lul'f t ,ign ite, " which 
in l!Jl :l, in tlrt• bull etin c·itecl ;dJOVP~ was call ed th <' Ur·enada l>ccls. 

Stratigraphic relat ions.-'l'lw:;;c• he<ls of vari-colored sand lie at 
tht• m·fac<•. or· jnst heneath 1lr<' surface. over a gl'(•atcr breadth of 
t<•rritory i11 nor·thenr Mj,.,,-issippi than eitlrPr of the other rlivisions 
of the \Vi lt·ox. 'l' lw_y o\'t't·li<• immedintcly tht• t lay IJeds of the 
Ackerman l'or·mH tion, ami the division betw(•en tlw two is genera lly 
rather sharp, thouglr al some plaers it is marked by a g-rAdual t rans i­
tion froJJl cia.\' to sflncl. 

'l'he r·elal io11s uf this formation to the underlying day u<•ds as 
M'en in La fn,n•ttE> County an• <·haracteristic of t h<' whole line of 
c·onlaet bl't\\'l.'t'n the two J'orruatiorts . 

.Along tlw l i rlf' or bl nl'rr-; that J' r·i nge the :Vlississippi River f lood 

lJlain at·t• cx posNI the edges n[ the (lrcnada, th r uppermost for·mn­
tiou of th(;' Wil cox, which heri' (•()liSists of beds o r g r·ay clay, b r·own 

clay and lignite. 'l'hese bctls ovrl'lie the lloll _y Spr·ing" sand, though 

the actual contHct h<>twccn the two fom1ati011S is seldom visible owing 

to o'•erlapping- later fo1·n•ations. 1\rte::.-ia n wr lls of tile ''bln £1'" 

l'<'gion oht~li11 w11h•r· f'l'om tlw TTnlly Spri ngR st~ml after pcnetratu•g 151) 

to 250 feet of 1 he overlyjng beds. 

lLowe, E. =-- .. Preliminary report on the iron ores or :\llssissippi; i\lis­
s issippi GeoL Survey B ulL :->o. tO. p. 24. 1913. 

:!Safford .. l ame~ M .. A l!:eologlcal reconnaissance of lbe State or Ten­
nessee, pp. 148, 162. 1856. 

!'.Lowe. E. K .. ,Preliminary reporl on iron ores of Mississipp i ; Missis· 
s ippi CeoL Survey Bull. No. 10. p, 2'·1. 1913, 
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Over a large part o.f tl1e upland that marks tile outcrop of the 
Holly Springs sand a thin deposit o£ Pleistocene yellowish-brown 
s:ilt loam covers the sancl Thl':l blanket is intimately associated with 
the loess, from which it i<s probably derived. Tb e loam is from 6 to 
10 feet thick near the uluf-fs Rnd thins eastward fot· 30 or 40 miles, 
where it is ouly from 2 to 4· feet tl1ick. 

In the hroken and erodc<.I hllls the Bolly Springs sand is almost 
everywhere exposed hy the rapid denudation of the overlying blanket 
of loam. In the vicinity of the "hlnf£R " terrace sand and gravel 
generally lie between the loam and t.be Wilcox bed::~. 

Lithology.-The HolJy Springs formation consists la1·gely of 
rather coa1·se-grained sand, generally vexy micaceous aml, where 
it is exposed in outcrops, varying in color from white to yellow, r ed, 
and purple. The prevailing tints at and llear the surface are r ed 
aud yellow, due to the oxidation by weathering of the iron in the 
beds i in the deeper parts of the format. ion U1e color becomes more 
subdued, and bhJislt, greenish, or grayisll tints are produced by tlle 
iron protoxide that for rrur the coloring matter. 

Tile sat1cl shows <"r oss-bedding and otl.ter irregularities of strati­
fication that suggest deposition from sh·ong curre11ts of water that 
rapidly vary ill direction. That the water was fresh, and perhaps 
f luviatile, seems probable from the character and arrangement of 
tJre materiaLs, from tlre lc~af-beari.ng clay associated with the sand, 
and f :rom the lign:ite, whiclr occurs in small deposits tlu·oughout tlle 
formation. 

Clay form.os a r elatively small -part of th.is formation. Most com­
monly it occm-s i11 a zone auout the middle o£ the series. which ex­
tends through the center of several of the northern counties, notably 
Mm·>'hall) Lafayette, Yalobnsha, and Grenada. The clay is usually 
light gray to white or pink in color, highly plastic, and at a few 
places lt ls used for making stoneware. The deposits form small 
lenses, "hich are sm·ronnded with sands. Some of these clay lenses 
have yielded au abundance of beat1tiful 'l eaf impressions. 

The irregular and complex structure of the beds of sand and the 
coarseness of tl1e material justify the inference that deposition was 
rapid, and_ that often erosi011 was taking place while deposition was 
going on in the immediate vicinity. Doubtless much of the material 
was deposited, shifted, and r eworked many times before it finally 
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tHmc to re:-t. Loea l ct·osioual uucouf'ormities. whil'h 1\rt' C\'idently 
intn1formational, art' common. IIow clay deposits so purp as som e 
ol' thosr that arr rmht>cldt'd withiu tl1is fornHIIim1 eu uld Jawe hau 
thcil' m·igiu js 111·ohl('mati <·ul. J\Tany of th e clay lC'nscs ll.l'e overlain 
liii<'OnforJUabJy hy l'l'd HMid , us if 11 quiet, cli~ronn<'<·t.ccl basin in which 
weak, clHy-ladcu s tream:-; had bN•u gradna lly depositing, had sud­
d<•nly bl.'corue del tli!Pd with ~>wi ft cmreuts oYl'l'loadNl with sand . 
• troug and varying c·ut·J·ents, ~uch as mu~t have Jll"t•vailt>tl during 
middlt> "\\'"ilcox tim<'. wonlcl prohahl~- proclnr<' t'l'l'atic ~h·ucture. The 
Ackt•rman beds exhihit so much rPgnlarity of :-.t J·ucln i'C and coutain 
so much material or lht• ll niforntly fine texlnre imlientivt• or quiet 
W!ltcrs that \Ye may sny H l mn~t with cel'tainty that midclll.' \\"ilt·ox 
tilliC' wHs an epoch of llll'blll ent \\'atl•t· with ero,iou and dc po,itiou, in 

whic•h whnt ~wafl built. np .n•stc•rtlay ''a" torn down today and the11 
ng-aiu J· c•huilL on its 1·nins. 

FIG. 5. A . 
• \ Lat·gc Pothole i n \\'lie•"' ••In~ nt the ~11t1 of llw Inn• r g,.,.g, or l ~nm Ha\'lm·. 

Oxford, Lafn}f'lle ('(Hill!~·. Till' o:ht)' '" het·e h<-<·nrnlng thinly lumlnatt•ll 
u11!1 ><amly nntl i• no lnngpt• fnNNIIIf•· •·nu,.. Not•· the thin lamlnatlrJn al 
the httll•>m ur th(' \'In~· I·XII<>~t ll't• 11ext to l ht• wate t· >wrrart:. Pholo by 
J•;. N . LOW<.'. 

'l'he sand is gene rally coarsc•-gruined. am1 the :;rra ins a r·e fairly 
\\'I'll rmwdt'd. Ha tlH'l' nnconwwuly sand tha t is l'lll- t,\'-l'Nl or yellow 
at t hC' sm·face pas~es downwanl intu whitl' sand. The eolo1·ing mat­
ter of the hllnd consists of film'> of iron. which t'nvclop the graius. 
In the sand at and nC'ar thr sutfa<:c these films oC imn hrcome oxi­
dized red h)' atmospl1eric uctiou, but in the sa.nd that lies deeper the 
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iron is in th e form of protoxide, which has a bluish or grayis1l tint ; 
or clesePil(liug ~urfacc water· may ha vn IE'aChNl out the il'On while it 
•vas soluble, lravinl! the sancl white. 

A common a ncl nMiceaule slt·nctm:al .featnre of the Holly Springs 

beds is the "clabber,, . or curcl lefl milk appeflrance, which is dne to 

the clay halls ('mued.ded in the sands of the Corruation. These clay 

ball !'; arl' general1y l'Oundcd or snlmngLLlar, liglJt gray, white. or p ink­

i~-!h , aud in sow e lot<Llitics contain dil'ltinct impre!';sions of fossil plants. 

'rbe bHl1:; may be l'c:atteJ·ed s parsely t lu:ough the s~uuls ot· they may 

bo ~<o munrro11s as to t•onstitui e the bulk (lf the deposit ow1· a small 

il l' l'a. f:lome ()f t hPse clay ball!.i weigh 100 pOnllCis or more; mof't of 

Hlclll are much suMliPr, ra11ging iu weight froru a f<'w ouuees to 

about :1 pounds. The l<trge ma.H$NJ are grm•rally angulttr. tt::; if they 

originateJ hy s lnmping. Th r c labber-likl' tlcpo::;its art' \1CJ'Y conmwn 

in the vic@tT or Oxionl and all of them scorn to be closely as:;o­

e.iatl:'d with the lenHPS ot clay that ahouml in that part of L~rra,,·ette 

Uolll!l,\·. TIJJ$ pf'Cttlia r materi<tl irrr:-;i ~";tih ly s~Jggel'its s llmtp materia l. 

During middle Wilcox time t;and-heari11g t111Teuts uf water probably 

reworkrd some of the day deposit::;. <111Cl perhaps, by cnt.ting iuto 

FIG. 5. B . 
fl. VIew In Json\ Htwlne .lu>n llt'I<Jw lhc I'olholt> shown In .\.. 'l'h" c i>1V I>< 

IH;rc Lhinly la.mlnaled OIHI VPI'y sandy so tha l In tho> Ravine belo w 
Lhls point only • lope>< o r ~n ncl with O('C<Jsic>mt l thin clay part ings are ex­
posed. '1'111~ c lay lens passt>s in l •1 snnch: hulh lal~>rally und v er tically, 
ns shown hr lh t• vao·io u ~ lel<llOS'U I'C'~. Phol" h~- r.:. ~- Lrrwf:. 
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them, eaused slumping. 'l'hc slttmpcd material may then hAve been 
transported Rhort distances and redeposited as clay bulls in the sands. 
Tlu~ r eworking of these clays alll.l th<'ir deposition as clay balls in 
the sands arc clearly intraformational, aud are as ociated with local 
unconformities; the work was not accomplished at a later epoch, as 
bas heretofore been the prcvai I i n~r opinion. 

A lfhough lig nite is not promiucnt in tl1is ll i vision o£ the W il­
cox, jt does occur in small deposit~;, especially in association with the 
larger clay lenses that are most numerouR ueaL· tbe middle of the 
formation. Many of the hu·gc clay lenses are disti11ctly lignitic, but 
beds of lignite a foot thick arc not common. 

In many places the iron containrd in the sands of this formation 
segregates in sm<ill quantities and forms a finu cement about the 
sand grains, so that a very hard fetTnginoHs sand~;tone is formed. 
'l.'his rock is d11rk brown and some of it is so high ly ferruginous that 
a freshl.\· broken surface presents almost a meta II ic lt1ster. It occurs 
in angular blocks and masses of itTegulru· shapes, and rather com­
monly Pl'<'Sc.>nts the apperu·ance or flutings Ol' tubular concr etions. 
'l'hese blocks of sandston e ran{.!e in weight ft·om a few pounds to 
several tons, and generally e11p thr hills of' th e r('giotts whet·t• th ey 
occur. This rock is evideittly l'ormed from it·on ·braring sands that 
lie within tlw zone of weathering, whet·e the sohthle iron is <'hanged 
to insoluble oxide, which firmly cements the grains into mass<'S of 
rock. These mosses, which resist erosion better I han Ute sUI·t·ou nding 
unconsolidated sands, protect the underlying oft materials and 
cause tl1c dr\·clopment o.f hills. 

In most oJ' its exposures especially those iu lite northern part o£ 
the State, in a belt 15 to 25 miles wide and 75 miJes long, the for­
mation consists typic~y of red sand, in most places unstratified, 
which lies immecliately beneath tbe loam, aud pas es downward into 
Ughter-colot·cd sand. The sut·face sand for some distance down is 
red or brown, from the oxidation of the iron it contains, and the 
stratification has probably beon largely oblitcn"tted by processes of 
weathering. In many places t.he unstratified reel sand is dou btlcss 
the result of alope wash and creep of the oxidizl!d smface material. 
That these changes may be brought about by weal hering is shown by 
the evidence o( unbroken seri es of strata that pass by gradual tt·ansi­
tion ft·om lighter colorecl stratified sands toward thl' bottom of cx­
posm·es into red unstratified Rauds at tlle top. At many places nlso 
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a Vl'l'tical face in a hill may :.how distin<·t stratification toward 
the center, wh iclt is lost a!> the Slll'l'ate is approa<:hed toward eithc·L· 
side. 

'£he clay slJOws ~imilar r elAtions. The clays toward t lw bottom 
of Jsolll Hu.viuc at Oxford ar c much darker and j'irmc1· uud less 
plaslic thau those toward tlJe top, so that the 11ppN· lJeds o[ clay 
appelll' t o bC' more recen t thun the basal beds. 'rh.is change in char­
acter hal:i RN•mecl »t tiuJes to ofrC'r' a real stumbliug block to the in­
teq )l'rtation of tht• relations, hnt it is not difficult to rxplain. \\'here 
thr ellly Lies iu thiu l1ecls bt-twccn per·viom; la,rers of sand or in small 
lt-nse · :.tnTOUIH]rd hy loose saud, surface waters that ca rTy oxygen 
nr11l \'~ll'iow; acids penetr·ate and :-;ort<'u or mellow the clay, makin~ 
it nrOt'f' pla ~t i c, an d oxidi~<' to til <' peroxide state Hr•:r JH'oto.xiuC' or 
sulpllide ol' iron, so tltat th e colol' is <·h1-1ngrd from gmy or· hlni!·il• to 
pinki::.h. t·eddish, or pnrplil'h, as is so n.Heu ;;een in these small len~cs. 

The f:nme oxillation would rcmovp tiH• o•·ganic matter, which so often 
nurkt•s lltNil' clays clar k iu !heir unch11n~ed eontl.itiou. and wonld thus 
<·<wsc th(• clay to be~:ome whitt•. Wlwn thl' leuscs are thick, large. 
and clense. I ike tlle lens in hom Titwine, 1 he ox:iJation does not peue­
triltt• HI')' drrp; hrnct• the hulk of the clay mass. especially toward 
the ha-.e, whet·e the ruatcri11 I is fartht•st remoYed from oxidation. 
l't•ma ius <lcnsc, shale-like. cl<u·k. 11 11d liguitic. and l't'taiw; distinct, 
hig-hl y c·nrhOI11-1 Cl'Ons, black, in1prrsfiions of .fossil plants, wllicli ure 
either· lost ent·ircly thron~h Wt'fttlH•t·illg ot· are oxidized to impr·essions 
of pink and •·ed iro11 oxide iu srua ll lrn~es, likE> th osr sec•n a t the 
' ·nose," whc•re Berry coUec1ecl l'IJlN·inll'J1s m•ar the railroad sta tion 
at Oxl'onl. Al tbe IIolly 'pri11~s clay pit'i lbe whi1ish clay shows 
liltlr rvidenee of fossils. hut in plucc•s it passes dowu into lignitic 
l'la,v, 1h<' <lark pat·t~ of which contai11 bea1rtiful impressions of INl\'el'i. 

·wher<' the day is ilistinctly st t·ati fied and sltows u <huk lig­
uit ic appear· a nee 11nd a shale-I i k(• fit·rnne:-;s, and contai us i m pt·cssious 
of pla nls it, i!:l a t once rccogni~cd ns "Wilcox, bllt \Yhcrc il hn~ IH.'I'll 
blenehetl of its lig11Wc Iuat<•ria I by wca tlr cring, has lost its fi r·mn css 
und its iu1pn·s~ ions oJ' fossil plnnt·s, Hit<.! especially wber·e hyslnrnping 
its t'I IAHged aSl)(>t·t raises H uo11bt al-l to its iclt•ntity, tl1e rC'd aud ye llow 
och(' t·s, lwown Lematite, and ol her· matcdals which D1·. l:lilgard 
descrjhed as common iu the '·La rayP11 c" o.t nor thern )Iissi~sjppi. 

seem all to be oxidation prod nets associated with the wt'nt he1·cd red 
stmd outcrops of the middle Wilcox. Tbe.rc seems no longPr rea on 
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FIG. 6. A. 

A. T ypica l st1·:11 if led \ Y ileox cJn~- e!<IIOSC'tl in l ~on l Rnvilu~, i 11n~1' gor ge. just 
11111'l h nr the l'nbllc S<·hool loull<lingo, OxFord. l.nfnyel re County. 'J'h" 
<·I a~· is rlu rl,-gras. v ery flnll, h t':cV)'- lr.,dcled , and abunrl a nl ly l'o:;HIIifer• •ll ><. 
llw l.,ar i m1 or'(·ssion>< l•cing lolack anrl erubona~:<·ot J s. 'l'hi>< 1:< lnl~l' IH'eleLl 
1•1 lte a l ttr~(' C" lay l ~n;; t•mllt·rJ tl.-d in U1e I l ol l,\ SIJI'i lJ_g':; Sand. l'bulrr IJY 
E. ~. T~m·t•. 
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to doubt that the ratJrer extensive deposits of white pottery clay in 
the northern counties consist of vvilcox clay, which, because of the 
small si:i~e of the lenses and t heir being interbedded witll loose sand 
that permits i L to llC~ attacked hy oxidizing waters and leaching acids, 
has uow become witHe and plastic and f:it for the pott.('r 's wheel. 
They were not originally so, however, as may be seen at n.HLny places 
w ltet·e they pass down into stratified ligni tic beds of fossiliferous 
clay. 

Tbe degree antl the sharpnt'ss ot these changes neccss<~rily depend 
upou . cver·aL .factors, among which nl'e size and thickness of the clay 
<leposit, the t hie1mess o~ its beds, its depth below the snr:tacP, the 
TH'rmea biJiJ.)· o.£ the snrrouncling sands to water, attd the d issol vctl 
contents ol' the water. HilganP Tecognizril the process by ·which 
these changes in the clays were brought about, ns he shows in a 
diagr·am aud iu tiJc accompanying uescriptior1. hnt he evidently did 
110t attach su.f.ticiwt illlportauce to it, for it is the key to some of 
the knotty difficnlties that, al·ise in tlle study or the so-called 
'' Laf~1yet.te'' phase of tho Holly Spdngs sand in tl1is aTca. 

Distribution.-bl th<' nortlrcn1 count ies of nl.i.s:;issi(lpi the ont­
erop o£ the Holly Spr.i.1.1gs sancl hns a width from cast to west of 25 
miles or more. Jts width climinislres somc"·hat far·ther south. 
Tow<u·d the middle con 11ties and soothrastwa1·<1 towa!'d tue .kUabaUJa 
line ,it natTOWH in Sl lCLI a wa.r as to suggest the pat·tial coveri_og 
o£ the fonna tion by the overlapping Cla i bOI'l1C. Fnrther e\idtmce 
o:E sueh an ovcrl<lJl is fm·11ished l.1y the more or less extensive ont­
liers of Claiborne qnart.zite entirely SUl'J'Cnmdecl hy Wileox sanus 
that. eap thl' hills o.t sevel'al oi 1J.wse couuLics some wiles lo the east 
0[ the (' laihorll\' ontcrop. fitill fnl'tlle t· e\'ich•nN' of an ovcrJap lies 
in I he nppnrent absencl' of tlte llPl1Cl'UJOSt vV.ilcox beds (the lij!nitic 
cla~·s of t lt e (irenatla and Hatchetighec J:onuatious) , which are J1ere 
probnbly covered l!y tl!c overlapping- edge of the Ohubo1·ne, and 
r eappcm· i11 .Landenlalt.> Cm.wt,v and N1stwarll. 

The east(•rn euge of the TToll,r Springs S<tncll!ns been .indicatl:'d 
jJJ thr deseription ab·eacly gi•en ()f the wr~terJ t limits of thC' .Ackcr­
maH l1cus, to wiJiclL r:ef.erencc may l.w made. Owing to tlr e cleposit 
ol' loess tJHtt t'nvt:>lops t lw rcgi()n bor·rlrring tile Mississippi River 
bluffs the c011ta r.t hrtwce11 the Holly Spr.iJ1gs and the GronudR- bNls 

1H ilgat·d, E. W., Report on the geology and agricultul'e of the State of 
Mis'Sissippi, J). 16. 1860. 
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has not !wen nccurately madP out. J n Dt>t)oto ('nunt.v 2 mileH \\'est 
of Pleasant J I ill ancl about. 10 milt•s ra'it o( thr l'i\'(•t· bluffs tiH'l'l' is 
an outrrop l>f li~nite and clll." umlPt·l~·illg ahout 2.> ft•Pt o£ terrace 
s~tml and ~l'll\'Pl. .\t the l'Ottou g-in of Dan F. ~ntith. 6 miles t'<h1 

of Sardis. nrulouult•tl Wih•nx i-. expo~etl henNt1 h the superficiul 
llepohlts. 

FIG. 6. B. 

]J , l~om Ha,•lnE>, Oxford, Ufi)")I'T slOth' racing tHJrth. 
Mhuwlng llghl-c<>lur .. tl l!lrat!Hcd sands nnd ~;ancly 
day" below, red un~lnttHir:d sand OJHI loam soil 
111 tht' 10p. Tht· tllvl•lnn hetwel'n thl' n•tl ~antis 
IIIHI underlying lil(ht.·t• "ands is ~harp, and mn} 
n~vrt!'~wnt :tn unt.·.cntnnnlty. Th~ rNt ~"':l.ntJq- an.' 
r'<'l\'anh•li by ~nnw ~~~ "Lafayt'tte." 

l'hoto by E. X. r.nwe. 

Structure and thickness. Well rcrords at Oxford sbow thn1 

the Roll~· Sp1·in~s sand ran~t·s in 1biclaH'RS thcrc f1·om 175 to 240 

fcet. The nndrrlyil1~ .Ackt>rnHm elay which contains concretion~ 

of spathic i1·on t·rops out milt's east of the town. Tf the dip h 

uniform antl thP thicknes, is 1 7G feet. the rate of clip would he 2~ 

feet to tl1c mil e: it' the llLiclowss is 240 fee t 1h(' dip would hP 30 
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feet to the mile. A similar calculation based npon well r ecords 
from Rolly Springs shows a dip of 21 feet to t he mile. At Grenada 
well r ecords give apr>roximately a tliv of 22 feet to the mile. 

In the calculatjons given above wh.ich are based upon tl1e depth 
at whlch the top of the Ackerman is reached, it is assumed that the 
Holly Springs and Ackerman formations arl'. confot·mablc, or at any 
t·ate tbHt there .is no angular divergenee between them. If the 
interpretation of these well records is corrt'et, the average clip of 
the formation should bl! about 24 feet to the mile toward the west 
and somewhat less toward the so11th. This figtU'e .is believed to 
represent more 11early the actual dip than tbe smaller figure given 
in earli er reports, because it is calcuJated ft-om the records of num­
erous wells sunk hetween Rolly Springs and Orenada and further­
more because it coincides very well with the general d.ip of the 
Eocene for·mations in Mississippi. Accorcling t o this rate of dip 
and the width_ o£ outcrop of the Holly Springs fot·mation its thick­
ness in the latitude of Oxfonl would be 57G feet; iu tl1e latituue of 
Water Valley, Yalobusha County, 588 :feet; in the latitude of 
Grenada, Grenada Connty, 360 feet; and in the latitude of Acker­
man, Choctaw County, 288 feet. Near j\{arion, Lauderdale County, 
if tl1e overlying Bashi formation is assumed to be 70 feet thick, 
aud if th e clays exposed in the bottom of the great "sand cave" 
belong to the Ackerman formation, the thickness of the Holly 
Springs sand would be 160 feet, or the exposure in the great ''sand 
cave" would r epr esent the full thickness of the formation. 

A flattening of th e dip westwro:d, suggested by Crider1 as 
probable in th e northern part o£ the outcrop, would r educe these 
tlucknesses. Distm·bances accompanied by bending or breaking of 
the strata, and consequent change i11 the angle of dip, would also 
modify the r esults of the calculations, but the evidence thus far 
disc0\1 ered shows onJy local dishu·bances in the r egion under con­
siclera tion. 

Physiographic expr,ession.-1'be r egion in which the Holly 

Springs sand crops out is characterized by high, broken sand hills. 
The streams bave broad valleys, and dm·ing each season the smaller 

ones carry down from their bordering steep hillslopes great quanti-

'Crider, A. F., Geology atld mlner<ll resources of Mississippi: U. S. 
G.eol. Survey Bu ll. No. 283, p. 61. 1906. 
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ties of loose ::;;.md. ln those pads of tbe region tltat ha.vc bceu de­
nudeu of forests erosion is rapid anu great chasms and guJ lies often 
clevclop to a dcstl'ucti ve extent wit hiu a few years. In th·is region 
soi l eros·io11 is a positive menace, a11d reforestat.ion of the steep slopes 
should b(• seriously considerl:'d. 

The avrrage f'll:'vati ou of the uplamls is 150 to 250 feet al1ove 
tbc s tTeams, <tud +50 to 625 feet above ~:;ea level. 'l'he region in 
which the weathered :oand outcrops is J.GO to 200 feet higher than tlw 
adjacent regi(lllS in which clay ontcrops. This rise in altitude, to­
gctlleJ· wHh the rxposlU'e in t!Je eh<umcls of tb e larger streams in 
Lafayt'tte anu adjoining count ir>.s, of: the gJ:ay clay and liguite of tl11• 
Ackerman, no doubt gave a uasis fur the belief that lhe weathered 
sand rcprf'sentecl a later ;mel distinct formation deposited upon the 
Wilcox. 'rlte cJosc study of tile geology of 'Mississippi, ljtowever, 
clearly showH tllat the weathering and e1·osion of alternating deposits 
o£ St'Uid and clay, develops a tovogrnpl1y marked uy lowlands uncl.er ­
l ain by {· lay aud uplands cousistiJJg of ridges o£ ::;and. Sandy for­
mations invariably stand up iu high. broken hills, wheJ:cas clayey 
[Ol'ntation;-; rm:m low reg-ions of gentle relief. Tllis £act llaS undoulJt­
eilly contributed to a Jllisinterpn•tatiou of much or the so-caHecl 
"LaJ<~yette" of northern .MJ.ssissippi, wh.icb in most places seems to 
eonRist nf the wcathl!rcd and oxidized outcrops of underlying sanuy 
formatiouH in couspicuons ridges and hil1s. Often t.he tram>ition cau 
easily br made out. 

E conomic products.-'L'he sand of this formation flll'nishes ex­
celleut bui liling material a_long most o£ the outcrop, the coarse saud 
especi11lly being admirably adapted to the making of 1.11ortar and 
1·oucrete. lu sorue Localitiel'l tl1<> sand is tt.•:.;efu1 in r oad making. In 
wany plaecs where it eoutain s a propl:'r a<lmi.-dlu·e of clay and iroil 
it makes an excellent molding sand. 

li1 thr nmTow zone in >duch louse!; or white aml pinkish clay 
occnr a Loug 1 his ou1·<·r op ill uort hel'n l\lissisS'ipr1i the clay :forms a 
very good ball a11d stoneware clay :mel offers opportlmjtie,; for its 
commercia l use. Small potterirs aro loeatrd on clay lenses ,1£ this 
foJ'mation at Holly Springs. 

Paleontology.-'rltc clejJOsits of sand which make up the greater 
part of t he Holly Spl'ings fm·mati011 are nonfossiliferons and were 
tmdoubledly laid do·wn in frl"sll water. Ouly in the cl.~ty lenses, 
which al'e most numerous <tud e.J.i:ensive in tlte middle o£ the series, 
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have fossil leaves been found in al>undm1ce. Collections have been 
made and examin ed by E. W. Berry from ~everal localities in north­
ern Mississippi Where the clay is dark and lignitic the impressions 
are shining, black, and very striki ng. In localities where the clay 
has been ox:idizecl the organic matter of the leaves bas been lost, and 
iron oxide generally stains ti.Je impressions a handsome pink tint. 
.At H olly Spring~ the same clay piJ showed hoth types of impressions; 
t he deeper uuox idized <lar.k c lays showed the black impressions. 

No fossils other than leaf impressions have hee11 fonud, and the 
.formation consists !Jl'Obably of fresh-watet· tlrposits throughout. 

The following section::; together with their f lora ltave been fur­
nished hy Prof. E. W. Berry,1 of Johns llopkins University: 

"Early Grove is sitm1ted in northeastern ·Mal's hall OOlmty, ~Iis­
si.ssippi, at an elevation of lwt,,·een -!50 and 500 feet, less than J 5 miles 
directly al011g the strike not'th of the plant locality at Holly SJJriugs. 
'l'he exact local ity is at vVellborns, about 1 mile southeast of the 
town and just east of the public road, where extensive gnllies l1ave 
been eroded .in the upland. 'L'he following sectio11 is expo;:;etl: 

"Section of Holly Springs sand at Early Grove, Mississippi: 

• Feet 
1. Oran~e. brow·n, yellow, and gray t:ompact coarse cross~ 

bcddecl sand graclln'g downward Into No. 2....................... .. .. .. 15 

2. Gray, more or less l'erruginous stratified sand: thiu iron 
cntsl at \lase .......... 1.. • .... ..... .. ... ..... .. ............................ .. .......... . ... . . .. .. 15 

3. Gray, pinkish, and whit~ arenaceous laminalecl clay, c:on­
taining in places 1 hin iron crusts and poorly preserved im-
pres'Sions of leaves grading downward into NO. 4 8 

4. Browuish·dr:ib, rather pure clay, thickly laminated, and con­
taining thin films of fine, light sand, with well-preserved 
lear impressions exposed ............................. .. ............ _ - ....... .... 4 lO 5 

··A small collection wns maclc here in 1889 by L. p. Johnson 
frolll 1:\o . ..J., aucl U.u·ee spc·cimeus from No. 3 were cullectetl by W .J 
Uc<Jce short ly alter yrard. lVIcGe>c 's :-;pec.im ens are Ca.~sia eoligwif.ica 
Berry, EngelhanZlict ( Qreom ttnneu) mi.ssi-s:ripp·iensis Be.r.ry, and Sail· 
·indus mississipp·iMisis Berry. I visiteJ thi~ lo0ality in 1910 a1ad Hll:~ 

a11d made considrra b1e collections from the lower member. A study 
vf this collection and fhat made by Johnson fw:n~shes t)te followh1g 
list of species : 

1 U. S. Geol. Survey Prof. Paper No. !ll, pp. 38·44. 1916. · 
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Antholithus marshallen~is: 
Avicennia nilidaformls. 
Bumelia pseudotenax. 
Bumella wilcoxiaoa. 
Caesalpi1tia wilcox:iana. 
Canavalin acuminata. 
Capparls eoeen ica. 
CaS'aia eolignilica. 
Cassia g lenni. 
Cassia marshallensis. 
Cassia lenuesseensis. 
Cedr ela mississippiensis. 
Celastrus eollgnilica. 
Celastrus veatchi. 

Engelhardtia ettil1gshausensi. 
Engelhardtia mississippiensis. 
Euonymus splendens. 
Exostema pseudocaribaeum. 
F icus myrlilolius 
Glyptostrobus eu ropaeus. 
HeteroCttlyx saportana. 
flex vom.itoriafolia. 
In.ga ntississippiensis. 
Lycopodites { ?) eoligniticus. 
Mimoslte'S variabllls. 
Paliu11ls mlssissippie-nsls. 
Sapindus linearUollus . 
Sapindus mississlppiensls. 

"Both tlle potteries at Holly Springs obtaiu their clay from 
1.1earby CX[lns1.u·cs in the same hill about llh miles east o£ the town. 
nw small openjng on the soutl1 slope of tlus bill shows the following 
seqnence of materials: 

Section of Holly Springs sand at H olly Springs, Mississippi: 
Feet 

1. Brownish sandy loam, about .......................... _................................ 5 
2. Gray sandy clay becoming purer, more distinctly bedded, 

and darker, towru·d the base, where it can-ies finely pre· 
set·ved. impressions of lea-ves exposed_........................................ 10 

"The leaf-bearing portion is 1 to 2 feet thick and is underlain 
by more sHncly materials. The following species occm· here: 
Ficus sp. 
Ficus myrtlfoU11s. 
Oleditsiophyllum entadaformls. 
Oleditsiophyllum fru ctuosum. 
Guettarda elliplicifolla. 
Laguncularia p.reracemosa. 
Nectandra pseudocoriaoea. 
Oreodaphne ntis'Sissippiensis. 
Oreodaphrte obtusUolia. 
Paliurus anguslus. 
Paliurus ntississlpp!ensis. 
R eynosia praenuntia. 
Sabalites grayanus 
Sapindus formosus. 
Saplndtrs linearifolius. 
Solaniles saportana. 
Sophora wilcoxian.a. 

Anacardites marshaUensis 
Bumelia lanuglnosafolla. 
Cae'Salpinia wilco:x.'i.ana. 
Caesalpln!tes ntississippiensJs. 
Canavalla eocenlca. 
C'apparis eocenica. 
Cassia emarginata. 
Cassia fayettensls. 
Cassia wllcoxiana. 
Ced1·ela wilcoxiana. 
Cinnamomum obovatus. 
Clnn.amomum vera. 
Citharexylon eolignlticum. 
Dlllenites serratus. 
Dryophyllum tennesseensis. 
Drypetes pre Ia teriflora. 
En~elhardtia ettlngshausenl. 

''The larger opening on the norti.J slope sLows 3 to 5 feet of 
brownish argillaceous sand underlain by about 20 .feet o£ gray strati· 
£ied clay in beds that at·e alternately of differeut degrees of purity 
or sandiness. .At the base of the exposure in a nea·1·by ravine the 
following species were collected: 
Dodonaea wiJcoxiana.. 
Dryophyllum tennesseeusls. 
llex eoligultica. 
Paliurus angustus. 
Cinn.amomum vera. 

Cassia emargi.nata. 
Cedrela wilcoxiana. 
Celastn1s bruckmannlfolia. 
Celastrus minor. 
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"Section in ra vine at Oxfo,rd commencing at the top a bout 200 ya rds north 
of the courthouse, ( lsom Ravine): 

1. Brown loam ·····-···········--···-···· ......... ···- ···· ····--····························-
2. Loam grading into reddish compact, rather fille S!tnd with 

a tew scattered pieces of limonite (pTobably not a primary 
featur e); t"he sands become looser and of a buff color toward 
the base ··············-···················· ············--······· ·········-·-···· ············-·· 

3. Similar s lratWed sands, lighter ill color and more argil· 
laceous lhan mater ial No. 2; carrying small clay pellets 
at the l.mse: about.. ................. ·-············ ........... ···········-······-···· ·· ..... . 

4. Oray isb sandy clay, tll (H·e or less ferru-ginous stau1ed and 

Feel 
0 IO 1 

9 lo 10 

with some scatter·ecl thin iron crusts ........ -- .. ·-···················--···· :l to 4 
5. Brownish stratified sand similar to that or No. 2, containing 

layers or gray laminated clay gratling into brownis h or 
bluish laminated clay ·-···- ............... ·-·····-··· .. ······- .. ···- ·· .. •·········· 5 lo 6 

li. l.amlmlterl clays passing gradually into dar l<er , more mas-
sive, and somewhat more micaceous C'lays. ln places very 
arenaceous and containing ntunerotlS leaves of plauts.- ......... 20 

" Boo No. 6 grilcl c~; lwri%tmtally into the ligh ler sandy laminated 
clays exposed along the rai.IJ:oad imm,cdiately so11tlt of the first sec­
tion and ill'e at til<• ~ame level a~ the lower S<lnds in tl1at secti on. 
'l'hc massive argillaceous beds ill the ravine are somewhat hluisiJ in 
colm:, hut on dt·,ving become bro'>Yuisi.J-banderl r.inging clays. 'rhe gray 
films of sand in tlte lamimtted (•lays contain much urowulslt com­
minuted vegetable matter, lmt apparently n o leaves have heen fom1cl 
in them possibl ,v lJeca11se they clo uot l end themselves t.o ex-ploitation. 
The loaf remaim~ are 110t especially <tbuudant but are ratller generally 
tlistrihutecl tln·ough tllr more ma-ssive eiays and t'\'prrs!'nt a consider ­
able flora. Palut leaves m·e rspecially almnda 11 t and large, some 
lJeiJJg seve1·a.l feet in d iameter, l1t1t t hey are ve1-y difficult to tollect. " 

''The following species occm here: 

Sabalites g1·ayauus. 
Sa]>indus oxfordensis. 
Oreopanax oxfordensiJ'l. 

Glyptostrobus eoropaeus. 
Myrcia bentouensis. 
Myrcla vera. 
Nectandra lowi.L 
Nectandra pseudocoriacea. 
Qt·eopanax oxforclensis. 
Palaeodendron americanum. 
Plthecolobium oxfordensis. 
Sabalites grayanus. 
ZizyphtLS meigsii." 
Flcus cinnamomoides. 

Rai lroad Cut . 

Ravine. 

Apocynophyllum tabelia r·um. 
Ficus vaughfuli. 

Acacia wilcoxensis, 
Apocyuopbyllum wilcoxense. 
Caenomyces lo.urinea. 
Caenomyces my1·tae. 
Caenomyces pestalozzi tes. 
Oaenomyces sapotae. 
Canna eocenica. 
Cinnamomum missisSII>PieJlsl'S. 
Cinoamomtun vera. 
Dryopllyllum teunesseelJSis. 
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LOCAL DETAILS 

Grand Junction, Tenn.-A few miles north of the State line, in 
tl1 e vicinity o£ Grand Junction, Tenn., numerous deep washes give 
characteristic c.xposu.res of the structme of the llolly Springs sand. 
One of the most notable cuts is on the Tilinois Ceutral RaiJroad a 
mile soutJ1 o·E the station at Grand Junction . 'fhc cut is 28 or 30 
feet deep and exposes the following strata on its east sirle : 

Feet 
3. Brown loam (at top) ................................... -·· ··············· ------·········- 6 
2. R ed s and, with more or less t·eworked while clay ................... 12 to I 8 
1. Stratified light-gray clay, becoming salldy toward the bol· 

tom of lhe cul ... ................ . .... .. .... ... .. ... .. ..... ............. 1-1 to 16 

A distinct erosional tulC011formity separa tes Led No. 2 f l'om 1JeU. 
No. 1. the line of contact being q11ite ineg-uJar. 

In the wash a f:ew steps east of the cut, t he erosional tlncon­

.f.ormity lletween t he red sand an<l th e gr<ly alJ(l pinkish clay is shown 

eveu better tb:;~u in the cut, th e two heing separaJed by n thin par­

tition, and finally eoming together. On this side, h owuver, more 

r eworked clay is seen tow·11nl t l1e hotto:u.t of tile sand:-;, aml th e' cl11y 

member, wllich con eRpond::; to No. 1 oi t lte scctiou, .re~ts without 

hrcak upon beds o£ stratified grayish-white sand. l?urtllerwore, at 

FI G. 7. A . 
• \ . r.:xtms1n·e of H olly Springs- sand otte -ha lf mile west o f T,amur, l\fRrsha.JI 

C<•Unly. Th o> matei·Jal consists o f t'Nl goa rlz sand grain~ r o unded a11d 
rall ter <:oars!!, (l;t~;slng l n w pinkis h-wbh e chL)'S an<l S'lt n rl~ below. A 
Cll JlJ.Ih1g 0( 3 Ol' 4 feel nf brown lottm (loe-s:J I) Soil removecl bp (• I'OSion 
from lhe gap seen in 1he middle of the 1)1\'ture. Photo by E. N. Low e. 
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the hea<.l of tl1is wash the evidence of Ulltlonlonttity between the r ed 
sand and the underlying ]J(!cls ilisHppeaTs, and the clay passes with­
out break into the overlying sand. 

'fhese sections are duplicated at many places aronnd G1·and Junc­
tion but at most o£ these places the clay consists o.£ lenses emhedded 
in the sand, the 1mconformity that is commonly noted between the 
overl.ying sand ancl tliC clay lens beh.1g c111il"ely local. 

All the railroad cuts on the Soutl1 ern Hailway for scve1·al 1nil.es 
east ancl west oi Gnmd Junction exh ibit the :o;auds o.l this £ormation. 
Along the lllj110is Oeutru1 R.ailroncl thili formation js ex.posed from 
Gra.utl Ju11ction sonthwa1·d as Ear as Grenada. On tlte St.. Louis & 
San Francisco ·aail.roacl ROllthcast of Rolly Springs to the crossing 
of the Tipvalt River, about 10 n:tilcs in 11 straight line. great thick­
nesses of these beds axe elrposed. 'l'lle extensive au<l cl1araeteriRtic 
development of this formation in the vicinity of Ilqlly Spring~; has 
given the uame of tllat p iHce to tl1e formation i11 this report and in a 
previous report by the writer. 1 

.A1·otmd Hudsonville anu Ilolly Springs the white ball clays of 
that part o:E tlte Holly Rprings formation are found 'in considerable 
quantity, A.ucl at Holly Springs they are used for the ruanufactm·e 
of stonewal'e. 

LaJmar.-JJilllHlr i;; nhont midway between Grand Jtmction, 
Tem1., and Holly Spl'iugs. and lies within the zoue of whito clays so 
prmuim'nt,Jy developed in the middle o.f thr Holly Rprings santl from 
Urm1d Jnnction and L;Jgnmge to Ilolly Spri11gs rwd Oxford. ~C'arly 
<:tll the wa~hed hillslopes in t11e vicinity of Lama1· reveal in greater 
or Jess purity the white ball clays associated 'w ith tlte red sands. 

On the ltilb;lope half a mile west of Lamar, o.n tbe soutll sicle of 
Lhe L11mar <mel ::\fount Pleasant roacl, interesting srctiuns m·r. Pxposetl 
m a group o£ deep washes. 'fhe most east f'l"ly oxposnrc 
examined is 11 smaJ I a mph itheaLe1· which slto\rs at the bottom 
6 J:ee1· of stratified white sand . Overlying this sand wiUwnt ln·eal' 
i:; a remnaut. 6 feet thick, of a yellowish-white sandy stratiEied clay 
lens, iu which the stl·ata enrve downward toward the southeast. This 
clay passes upward into ye·llowiRh-white, then iJ1to reel clay, and 
finally iuto retl s11nd, 5 or 6 feet i11 thiclmess. Brown loam 4 to 5 

lLowe, E. N., Pl'eliminary report on the iron ores of Mississippi: Mis· 
sis<;iJJpi Geol. Survey Bul l. No. 10. J>. 24. 1913. 
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F IG. 7. B. 
JJ Cut In • :lVIJn• ttl h t!IHl of olrl lake !.umpkin's ~1JI1, \\':HN>(tt rll , Marsha ll 

Ct'Ull~)'. (')(I)O>;Ing rmm lOP to hOllOm sand" nr tlw llnlly SJII'Ings (<Will· 
ation. Tlw~;~> ~nn<ls are dC<'P ruNtY rt•tl nbo\'e, pa~lng- h)' <·a~y gra<L'ltinn 
into llght••r ~·ellowlsh-gray sand11 and clays tl)wnr<.l llw ml<.ldle, which 
in turn •how a gradual 1 ranl'-ltilln l•1wartl tht> bollum Into ycllnwlsh­
~l'ay l'aucl~. 1-1ol<' bow the uuslrullfied red sand~ nt till' top pass lm· 
pc•·ce!ltlhl)· tn1o stratified materiAl!! or lighter ro lnr. I'hoto by F.. 1-1 . 
Lowe. 

feet in thickncs:s l ie;; at tlte lop. To i.l.lt• right Hlld left, a;; one fuccs 
the Hbow cxposnn·. other inlerrsti11g cx posuJ'e!:l appear. To the 1cCt 
tlwre is exposrd a wall 15 frt•t high, all of ligllt-colorcd bands, except 
a few feet o( J't'tl Rands and loam ut t be top. To the ri~ht tl1e h('US 
conl!ist of li)!ht-colored materi<ll, suntly. but with t·cm~iclE"rahle clay. 
'l'hesc exposnrrs :-;how the diff('rin~ character of the n1nteriH ls of this 
formation. cvt•n within snuLll arr11H. The topmo:,t, red sands of these 
srrtious pnss down into Lhe I i~lt1 er clayey material in suc·h a way us 
to force the couclus.ion that all the lwds foru1 011c deposit. 

~ feyr rods up the main wash, on the east side, there is a goocl 
expo. ure of the follf)wing tcds: 

4. Brown loam ...................................... . .................. . 
3. Red sands, showing some straliCicution below .......... . 
2. San(ls, s lightly clayey, llght·colorecl below but becoming 

Feet 
A few 
5 to 6 

red above, wHilout any ev l<lence of break.......... .. ............ •1.5 
1. Gray sandy clay, showing very I !'regular, wavy lamination; 

the lamination tllanes are red and purplish.. ..... . 7 

Less thuu 25 feet to t.lle south of thi section the clay has almost 
entirely disappeared from the hasal part o£ the cxposlU'e, and in its 
place are lif'ht gr11yish sands with pink partjng, to the bottom of 
1 he exposure. 
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About 75 yards farther np this wash the north wall of the rayjne 
is practically vertical and 1 feet high. The lower 10 feet of this 
Vt't·tical face cot1sists of whitish Slimly clay with a t·ather shm·p upper 
s tn·fucc, cove1·ed by 8 feet of red sand a11d brown loam at the surrace. 
'J'hc p:n·ting between tltc clay aud sand is not only sha1·p but curved 
downwm·d toward the west end of the exposure, showittg un uncon­
formity between them. .An exposure in the south wall of the ravine 
30 feet distant shows no such break. but l1ere gray clayey sand with 
pttrplisb streaks U11derlies conformably the red sand and brown loam. 

The section just described as showing unconformity between the 
red sund and whitish sanely clay forms the south face of a narrow 
partition lietween waslH.'S. 011 the nol'th side the beds of light­
colOJwl c•lay are not so thick and arc underlain by ;~ feet ot brown 
sand. 

'l'he lenticular charactet· of these white clay deposits is very 
evident in this group of cxposut·es. No one exposure reveals this fact 
so well as the whole series of exposures. Furthermore, the val'iations 
are so pronounced and sttdden that auy two exposures, even within 
a few fe<'t o£ each other, may show entirely <liffcrent materials and 
structure. 

At a Uttle bridge over a wash ill the puhlic rmtd a few rods 
north o( the gullied area just described the fol lowiug beds are 
exposed: 

5. A few feet of brown loam at the surface. 
4. Light-gray clay, indistinctly stratified, somewhat sandy and 

micaceous ·--························ .......... ············-·-·····-···········-········· ···· 
3. Bed No. 4 passes down Into purplish straU!Ied clay ................... . 
2. ThJnly laminated, yellowish-brown sandy clay ........................ . 
1. Light-gray clay with purplish mottllngs .... -...... .............. .. .... . 

F'eet 

5 to 6 
5 to 5.5 
2 
1 

Tit<' hilL~ hal£ a mile to the west rise 75 feet highet·, and nearly 
all the deep washes, which are numerous, reveal thE' white clay 
beneath the r ed sand, but the white clay does not always extend to 
the bottom of the sections. Jn many places a bluish-gt·ay sand under­
lies the clay which is 3 to G r('et thick, to the bottom of tlte cut, and 
the two arc commonly sepa rated by a thirt purplish Ahell of sandstone. 

Bast and south o£ Lamar the association of the white clay with 

the red sand is as common as it is west of the town. Very pure ball 

clay occurs in considerable quantity on the old Judge A. :\L Clayton 

estate, 2 or 3 miles southeast of r..~umar. 



82 CO. I i,;'/'AIJ T'LAIN Wl'RATIGI?APIJY Oft' Ml f.I!'IJSSilT'PI 

Holly S pr ings.-The Allison clay pit, a mile cast of tlw town, 
in fl clPeidedl.r l'olliug r egion , has be('ll opened to a depth of 16 feet 
on a hillslope wher e a li'ngth of 40 fePt of clay is exposed. 'l'he fol­
lowing S('ct ion is pr('Sf'Jll('d: 

3. Brown loam soil (at surface) ................ .......... .. 
2. Red unstratified sand ........................................ .. . 
1. White clay, horizontally stratirted, s lightly l!gnitie, and 

Feet 
2 to 4 
6 to 8 

bearing beautiful lear Impressions toward base .............. 10 

A distinct erosional LLnconformity exists hetween No. 2 and 
No.1. The fnl l thicluw!>s of ~o. 1 ll:l!i uot been ex!Joscd in this pit. 
Wh t•J'('Yer fragnJ<•uts of 1 his <:lay ltav(• lwen dnmpcd Ollt and become 
mixed with th(• l'l'<l saud, the resultin~ dump su1·face, nJter it has 
hecn l'Xposcd to the W('athc1·. for sonH' time, presents the "clabber " 
appNlrance a h·endy mrnt ioned, an a ppearancc frequent ly ~;ecn in 
ex POI·HII'('S in t.h c vi~inity 0 r Oxfortl. 

TinU 's cia~· pit, 300 f('<'t west of .Allison's pit, has a vertical 
expo~lll'e of 4:5 fo f>O fc•et and 250 feet in length. llere tbc followin~ 

exposur,e occnrs: 
Feet 

3. Loam and retl sand (at surface) 3 to 10 
2. Stratified day, motlied white and purple, of irregular 

thickness .......... -·········· .. . ........ _....... ··········-·········· 6 to 20 
1. Saud, light yellow to pinkish, with numerous small purplish 

iron balls nea t· base o£ the clay; cro'Ss·bedded a.nd dips 
eastward ................... .... ............. . ...... ............ . ........ ....... 15 to 35 

ln both tht•s(' pits the topmost red sand li es unconformabl~· 
upon the f'lay. This 1·elatioJ1 is common where sand ovel'!ies a Jenl> 
of clur. uud to it i:; w •ry liu·gcly <lnr tbr paRt misconceptions with 
regal'(l to thrsc fol'llwtious. 

On the nol'th side or the 1It'1'11<11Hlo road. 1 ~~ miles \\'{'St or 
IJol l.r ~pr[ngs, 11 long hillidopc is dccp l,v trenched by 11 wash that 

exposes 10 fN•t o l' what nppcars to uc• brown loam wl1id1 overUes 

12 feet of deep l'<•d unstrafifird sand and is sepflt·atcd from it by a 

layr1· of fragmrn ts o£ ir·on-cemPnted :.and. TI.Jcse fragments lie at 

all all{.dc•:-:, and wrn• evld r ntly not fO I'Iued in th eir prescut position, 

but thl•ir angularity bows that they must have brPn tn1nsported 

on!)· a \'('ry short di~tance. Less thnn :ZOO yanls awa)~ the la,,·er of 

u'on Ct' llSts INl\"CS the ·.~npposed COll(ll Ct of the loam and the r ed 

sand a nd passes ~~·adually to a Jevrl that is tlistindly witlJjn the 

red sand. 2 or 3 J'ct•t below tiH' loruu. Fift~- yard-. stil l fat·t ht>r east, 
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all the matet·ial seen in the exposme from the top to the bottom, a 
clisti111ce of 18 to 20 feet is or th e character of so-called on1uge sand, 
or loam, it is impossible to sny whic:h. 

' l' he significance of t·his t'Xl)Otmre lies in the filet t.l1Nt lb ere 
seem~; to have been a s light loca l s hirting of material h ere by s lope 
WAF\11. E. W. 'haw1 bas ex rH·cssed the opinion, hnsefl upon expos­
ures in Lafayette County similar to the one here prclSented, that 
much of the surficial deposits of red sand so common lo this l'<'gion 
is due to slope wash. The <'\'idcuec in faYor of this Yit•w ilS cumu­
latiYe, and it I.'Xplains satisractorily many heretofore !.'nigmatical 
prohli.'HIS of tltis formation. 'J'oday slope wash is depositing in many 
places matfi'ri<~ls tl1at in the past have been regarded as typically 
" T,a l'ayrltc." There is abundant evid ence ever.v,vl1 ere in tl1is re­
g.ion thHt mauy seeming- u n con t'ormitic~ of tbc r ed 1;:1ncl wit.h the 
lllld t'J'l,ring formations are l'Nilly due to slo11e wash. 

W at erford.-Interesting sectiOll lS of th<' Iloll.'· 'prings sa ntl 
ON:m· at \Vatl.'rford, 6 miles south of JToUy ~prinl!s. All the cuts 
on the Illinois Central Railroad for a mile or more north of \\"ater­
ford expose t~11ical H olly Springs sand, chiefly r!.'J, bnt \'1\I',Ying in 
colot· from n•d to yellow. whill.'. and lmrple. 'Many r:xpo~->nres show 
white sand below that pHss hy gnHlllal transition to the common red 
sullfl at the snr·facc. This Ll'llnsition is rspeciatly JJoticcablc in lbe 
firr.;t cnt not·th of \Vatel'f'or(l. TIH· rell S}lud is mmally micaceous, 
colnllHlld.\' ct·os .. -beddecl, und iu nnlli.Y places shows 1 hin lttmimtc o1· 

1inenrJ,r placed flecks of w hitt• clay aJong the ohliqur tli,•ision 
planes. 

A dcc•p wash on tbe c•ast sitl<> of t!Je track 1111 miles north of 
\Yatet·ford . huws 18 to 20 fet't of white sand with pnrpli:,h lamiua­
timl planrs. crosf:-bedclccl anrl intricntel~· laminatccl. This sand be­
rom<'s distinctly red a long lnm ina tion planes upward and f.inall:· 
passcs in1o r('(l beds at the top without a break in cm1t.in uily. 

A deep cut 250 yarc.ls 110tll1 shows a distilwt u tiCOit fol'lll ity be­
twcCll tlw red and yellow son(! deposit whicl1 mcaRlll'<'S 1 G feet in 
the t]ti('kest part. and an nndrrlying deposit of grn~· C'lny with 
ptll'p li~h stn~aks. The clay is exposed to tbe bottom of l he cut at 
track lC:'wl. a thickness of 20 f<>c't, hnt most of tl1C lowct· part is 
eonceal<•d by slmnp. This exposure i-; on the east side of the track. 

JOrnl communication. 
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On th e west side the ovcrl~·ing saud lias been artificiall.y r eruoveu, 
l eaving a con iderable amphith eater , perhaps an acre or two in 
extent , with a f loor of g l·ay clay. At many pla ces in this amphi­
thPater small l'emnan'ts of the r ed sand a few inch es tluck lie on the 
clay, lmt the geolog.ist's hammer, in a few strokes, easily r eveals 
th e slutrp line of division between the saud and tlle clay. Toward 
t he westernmost edge of this amphitheater, ]Jowever , beds of t·ed 
sand clistiJ1ct.ly under! ie a few feet of gray clay, s1.1ggeF<ting strongly 
t)HI t, in Rpite of 1 he rmconformable con tact at the raill'oacl cnt and 
over most of the ad jacent ar:ea, the r ed saud aJicl gray clay seem to 
be inlerstra ti fied as if both at·e of one formation . 'l'hc unco n­
formity may be intraformational, for this is 110t an uucommou 
featur e of th.is formation 1Jll'ougl1 011t i ts outcrop. 

FIG. 8. A . 
• ~ . Cut !Hh.> m il t! north of Oxford ou the l l llnols ~~~n:ral H.oatl. !thowl11g t'X­

posu•·e of Roil)' Sprin!,'l:! formatlou. 'l'bc mater ial above i!l reo sands. 
Llle lig-hter-colored below Is clay ond s•\ndy day thinly laminated. 'l'he 
Slratiricatlon is more r eg-ular tllrul usual In lhis formation, und heds are 
confotmobiP. fro m top to bottom. P.hoto by E . W . Sbnw. 

A mil e wrst of th e above cxposur<' and 25 or 30 feet lower is the 
old T~umpki11 mill and pond. A.t tl1e upper end o£ tl1is pond, on its 
west side, there is a ser ·ies of very deep w11 sbes. It W<lHid scrm that 
thr g ray clay expose() at Lh e Ta ilroad cmt ought cl'rtaiHiy to oc1·m 
here, hut it. could noL be found. 't\o day at al l corresponding to 

th11t at the railroad is exposed j11 these ravines, wlliclJ suggt'Hts tbal 
th e clay depo. it is lens like. 
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A <l<•ep wash just WC'St of tbe upper end of the pond ~;hows at 
the opcu in g near the lake the (ol lO\Y,iu g conformahl t> strata: 

Feet 
3. This bed passes gt·adually Into red sand at top .. . ........... A few 
2. Yellowish-gray horizontally stratmed sandy beds, some· 

what clayey ........... .. . .. . _ ·-······ 12 to 14 
1. W hitish cross-bedded sand, wltb purplish parll ngs .. ·-··· ... .. .. 15 

Townrd the head of this wash thr cut is 3:i feet deep. The 
lower part cousi-.tH of whiti~h saud that passe'> up into lawny yel­
low.ish sand, horizontally bC'dclcd, and s()lnewhat clHyry towar·d the 
top, slwwiug 11 distiucl wl1iti!lh cla:ve.r zone l to 2 l'ect tl1ick. 'rhese 
hetls pass upwar<l without break into 12 to H fe<.'t of red stt·atified 
aud cHpped with a few fet>l of loam. 

Tllt• otlwr \I'HsiH'H in thh; viciuity t't'I'Pal ruatt>riu ls of aho11t the 
same g-t•neral <:lwt·aclt•r; red sHntl al thr sm·f1H~r passes dowuwat·cl 
into Jig-hh•r or C'\'<'11 whit<-' -.HtHl. Tialf n mile down the wag-on road 
toward \\'atl'rfol'<l a deep wash ou tlw t'ast ~ide ol' thC' road, which 
leads down to the ' 'I' PPl' Pt ld of the l uwt'J' Lak<•, <'xposes 1'<'11 sand 
l'!-Om top 10 b0lt0111 to a depth of !~Q fpf't C'XCept that tlUOIIt halfway 
down thct·e isH zotw of g1·a~·ish motth•tl :.andy <.day. 1 ~ to H inches 
thick. 'Pht• bt•th. of t·ed :>flllll below !hi-. zon<-' an• likt> thost• ahoY<' 
hut HI!Ow Htrrttil' ication tt iOt't' plt~in J ,,· aml al't' llPl>ar<-'ntly more 
<'ompa<·1. 

FIG. 8. 6 . 
B. C'rnss-lwdding In Lhe Bolly St>rlngs ><and ut Bailey'!< Spring rn\'hw Just 

south of Oxfnnl. I..arayelH· <'ounty. The !<llnds her·e ~how an unusuru 
\'rll'ltlly of culorntlun. l'how IJ> E . \1;". Shaw. 
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Th(• npla uds arom1d " 'a tet·ford form di. tiuctly rolling, in places 
rath<'t' rough. topography nnd hn,·e n general elevation of 500 to 
5~0 ft.>et a boYe sea level. 

Oxford.-~onle of the wo~t inte1·esting exposures ol' the H olly 
Npr·i11gto; R~n1(1 ocenr al'ound Ox·rord, in Lafayette CcH mty. ~in<•c 

.llihtul'll 's clay Oxford has bceu clHssic ground for the gc!olog'i~:~t, 
b(•cnust' it was ref!arded by hiw as the type locality of the ' ' l;ufll y­
rtte fornwt.ion.'' His "Lafuy<'tte"1 included at l<>nst 200 fe<'t ot 
sand, the upper 35 or 4-0 f\•ct of which are exposed in the nlilt·oad 
l'llts ,just soutll o£ tlw statiou. ns well as in numet·ou nl\·inc in 
the Yicinity of Odord nnd tJ1c • 'tate University. 'l'hcrc ~cems 

uh1·a.vs to ha1·e been some qu<'stion about the age oi th<>sc <•xposnrcs. 
:-ill ffort12 iu 1 69 rccognir.etl no fo•·ma1 ion i11 Tt>nne!<"<see C.:O l'l'l'~pond­
ing io TJilganl 's "Lafayett('." Tn 1801 a nnmh~r ol' geolol!,'ists 
111 ot n t Oxford, went over t.ho ~ron ncl. and f.i11ally seem to Jwve 
lolCI'Cpted the " Lafayette." 1\luhry.:l who later occupied th1• l'hai•· 
of' geolol!y ut tile Univet·sity ol' M is issipp.i, followe<lllilgu •·d in his 
iutl'l'pretntiou of the expostu·rs cu·ounil Oxford. 

Cl'icle•· and .Johnson first questionl'Cl' Hilgar<l · iult>t·pretatiou 
of the exposure~< in )[ar hall and L afayette counties. 'l'ltey say. 
" In norlllct·u )fississippi, pa t·ticnlfl d,v in ~[arshall a ucl La fayette 
couutit'li, whr re the Ionnation was fi•·st described anti nAmed, the 
Lafayet1e, wheu pr esent at all. is only a few feet thick, hut in 
Jtutny pla,ces it is wanting." 

ll •·ow1tmo.re specifically puts the th.icknC'::;s of thl.' ''bnfayctto" 
at Oxforcl Ht 2 to 8 ft't"L" NeitiH'l' 'r·icler nor Brown rrgarMd tht" 
lowrr part') or the railroad cuts at the r~uivcl·sity Bt·i<lge llS "Lafay­
ette.'· 

Jn l!HO R W. lleny mu<lr R collection of fossj( plnnls f rom 
the railroncl cut just nol'th of 1he . tatiou at Oxford. 'l'bese plants 
proved to IJe of '\\' ilcox: age. ~md Rcrry therefore cxprt'Sf:H'd the 

Jlillga rd, E. W .. Report on tho geolo~y and agriculture of the Slate or 
Mississippi, pp. 5·~9. 1860; Am. Gcolog lilt, Vol. 8, pp.129·131. 1891. 

!!Safford, J. M .. G·eology or Tennessee, rn>. 424-426. 1869. 
:!Mabry, T. 0 ., "Brown and yellow loam or noti.b Mississippi, nud lls 

rolntlon to the northern drifl; Jour. Geology, Vol. 6. pp. 273·302. 1 98. 
·ICrlder, A. F .. and Johnson, L. C., Summary of the underground water 

resources or Mlssissi1)pl: U. S. Geol. Survey Water Supply Papet· No. 15!!, 
p. 12. 1906. 

:\Brown, Calvin S., Llgultes of Mississippi, Miss. Geologtcnl Survey Bul 
letln, No. 3, p. I S. :1907. 
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opmJOo that the t.rpe cxposur<'s of so-caliE>d '· La fayette" materials 
were Flocene.1 The pnblicatio11 of 13euy 's articlr 1'enewed intrrest 
iu the stu(ly of the" Lnfa~1t•ttc" at the type localily. Unfortunately 
the lea f-beari11g clays examined by Bt•rry were very much hroken 
up an<l disturbed, so that the cviuenr<' obtained was not con\'incing, 
and thr correctiiCI'Is of co nclus ions as Lo the age of thr. type ex­
posures of so-cal lt>d "Lafa.rettt!" al Oxford was therefore ques­
tioned. 

ln 1911, after Bert·y had made l1is f:itst examinat.ion, the writer 
tliscovert><l in a del"p ravin e ~00 )'ards 11 0rth of the public school at 
Oxford tmcloubtc<l undisturhrd fossiliferous Wilcox beds. 'l'his 
cliseon>t·y has gi,·en the inn•stigation of this much disputed question 
a aef:init(• aud cct· tain stlHling point. All who have examiued the 
locality ncknowkdg<· uuhesitatingly th at the basal heds exposed iu 
the Isom Ravine (a name suggestrd by Dr. E. A. Smith. who 
t'xamin<'d tl.tis nn·in<' with tlw "Titet· in 1911) at'<' of "Wilcox agP. 
Stra11ge t·o say, uutil 1911 no g<>ologist hacl apparcntly exalllincd this 
ravine, l'ot· if it h11cl h<>en cXHJu'ined before it could ltn.rdJy have escaped 
mention. After these undoubted \\'ileox beds had been discovered 
the onl.'· open que lion left wa:;, What is then· rdation to the oYer­
lying r>muus ~ 

'l'o cl1•terminc Ibis point as weli as to re-examine the type ex­

posures of the " Lafayette" in the Y1cinity of Oxford, in October, 

1913, u nuruber of gcologif>ts, consisti ng- of T. Wayland Va ltghan, 

E. W. haw, and Gt!orge C. Mntson, ol' the Cnited States Geological 

SurYey, B. A. 'mith, tate Geologist of Alabama. W. L. Kennon. 

of the Uulnrsity of 1\Iississipr.i, and E . .N. Low<•, !:>tate Geologist of 
::\Ussissi ppi, met in Oxford and studied critically the numerous out­

crops ot so-calJecl t~·pical •· Lafayette." In the autwnn of 1914, 
E. W. Shaw and the writer spent a week studying jointly tlll·ough­

out La fayt'tte aud Panola counties the evidences bearing npou the 

"T_~atay<'tte formaticm" of that •·egion. The wt·it<'J' i.ndivicluali)' 

studied the exposlll·es of Wilcox in Lafayette and ndjncent counties 
fo•· several years. Although the r esult of tlH•sc several examina­

tions has not heen au entire unanimity of opi11ion with r <'gaL·d to 

JBerry, E. W., Age of the type exposures oC the Lafayette formation: 
Jour. Geology, Vol. 19, pp. 249·256. 1911. 
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the so-called "Lafayette" C).1Josnres, tl1e great majority of ob­
servers have come to regard the beds exposed as o£ middle \Vjlcox 
age, and the presence of " Lafayette" as not proved at Oxford or 
jn Lafayette County. 

FIG. 9. A. 
A. Unconf.o t·mity at top of h!U one-hal! mile east of Oxford, l)etween strati­

fled reddish sand and white clay of the Holly Springs formation. A~ 
will be seen, the clay passes l')cl ow into lighl-co!OJ·ed sund, which weathl'rs 
to different colo t·R. 'l'hl~ is a clay lens In the furmallon, and the un­
conformity is lntra-formatloual. 'l.'he rE>d sand above the unconformity Is 
what sorne l'ltlll re~tarrl 11s "Lafavettc.'' rh.oto bv B. V\', Shaw. 

The most jnteresting, though by no means the most typical, 
rxposmc of the ITolly Springs division of the wncox in the vici11ity 
of O.:d'o1·d js that just mentioned, in the Tsom ra vin!;', just uorLh of 
the Orlonl public school builcling. .A nanow, vprticlli-\Yall eu inner 
gorge shows the following str11 ta: 

6. Red unstratified sand (Crider's and Brown's "Lafayette") 
lle upon bed No. 5 with a sharp li ne of division- apparently 
an unconformity-separating the two-capped by 2 or 3 feet 

Feet 

of loam ..................................................................... .. ...... .. .................. 12 
5. Sand with clay laminae passing upward Into r eddish 'Sand 

that contains abundant whitish clay balls, produci ng a "clab­
ber" or curdled milk effect, clue apparenlly to the reworking 
of the clay by cu•·•·ents of sand-beari1~g waters, but aJJ intra-
formational , showing no evidence of a break .................... ----·-· 4 

4. Clay which toward the top becomes somewhat sanely and 
passes into light-colored. s lighl!y mottled sandy clay; thin 
parting-s of sand appear and become more pronounced : these 
partings or sand pass above into yellowish-reel sand with 
numerous thin laminae of pale clay. No break apparent .. - .... 12 to 14 
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3. L igllter-colorocl clay, s Hghtly v:nlogn.led and plastic as o 
result of weatherrng; exposed lu gentle s lope .. 

2. Above No. 1 the ravine walls slope rather gently hack from 
lhe top of tile Inner gorge; a lltllo side ravine exposes the 
dar·k. heavy-bedded c lay above lh<' top o[ the inner gorge . 

l. ~ails or dark brownish-gray, s lightly llgnitic clay, heavy­
bedded, rosslllferous, with abundant black and carbonaceous 
impressions ot leaves. Clay, piukish on drying, slightly 
micaceous (firm like shale) rings under the hammer 

89 

5 

6 

G 

H '\rill th us llr sN•n lliat lht>l'<' is no hl'ea.k in lhc scrie!'; from 
the bottom of thr gorge to the hils<• of the 12 f<'ct of red sand, 
( ~o. 6). "·here there h a probable hrruk. 

'l'he bottom oC tlte gorge gradunllr deepens towat"cl the wE:'st 
l'ot· 100 yards or mon•, exposing at least 5 feet mor·c of the hasal 
l<'ll f-l)('i1ring clay IH•tll:;. 'l'owm·tl th<• lower end of:' th e gorg-e there 
.iH a <lecirle<l v<• r· tical rlt·op, below which the1·c is n largr potlrol r 
seYeraJ feet i11 dt•pilt, partly fill<'ll with water. ~At th e lower end 
of the ~org:e. jnst below the potlwl<". tile walls wid<·n out into a 
mor e OfH'n ra \'ill<' with >-loping side'\. On both sides of the ra-·rine 
the walls show at th e ba!.e tbinl~ laminulN1 gra_v, sand~·. mi('aceous 
cluy, "·hid1 brcom <'s more saruly downward. On th t• nor·lh side th<' 
w1tll shows thin l ~r laminated allll h ighl .~· siliceons rla.v l'rom hottorn 

FIG. 9. B. 
R. F.xposu•·e nl same llOlnl a~< seen In /\, from OJl tiOS'itt• Hide o[ road. 

' f' he ll~hlt·r-color·E-d material heluw th~ red sanrll! IK whllo and tawny 
sands with thin r-lay par·tinA'~. The w hol e E' :XJlO~U >'E' i>~ IJI'I!htlbly 
'~llC'OX . l'hrlto IJ y "'- N. LoWt•. 
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to top, 1rherPas ou the south side only the lower 5 feet is thinly 
laminated aud sandy aml passes gnHluall y upward into the more 
h ea.vy-hr<ld ed anrl p1 u·<.'r fossiliferons pi1 rkish clay . 

This deposit of clay thus becomes distinctly sandy hoth above 
llJ.tcl below and even passf's into wPJI-m:nked I.Jcds of sand. T her e 
is evidence tl1aL it passt-s laterally a h:o ·into sand. It .is not s tnu• k 
in tbc town wells 2GO yards so uth east and southwest. Just beyoud 
th(l pothole the ravine tmns toward t h e north for 100 yards. Only 
sand 1s Jound .in tuat direction. All tlH' evidence indicates that i11 
tills localit.:v a la r·gc clay lens is enrbellded i11 t he Wi lcox sand. 
'I'be clay lr liSl'S so common in lhi.s micl-zout' nf the Holly Springs 
sand m·e nsua H.r much snta.llrr tlunt the one just descrilJed aml the 
clay is lightc·r in color. Tht?sc hcd s wc•re dc:;crihed by Ililgat·d as 
clcposits withintlrc ··Lafayette or (haugc sand"' formation. Crider 
aJlu BYown rt?ferred t lJeill to tl1e Wil cox, aud all la.tc l)b:oervers 
concnr iu thl'> interpretation. Crider and Brown r eg;nded the sur­
ficial depo~its of a f c>v feet of nnstratified r ed sand, ~ncb as that 
seru at thr top of till' section in the (som R.n vine as clistinrt f1·om 
tile mruerlyitlg" lllHterial l'ltlcl as of "Lafayette'' age. If t here is 
nny ' ' I ml'ayettr'' in tlw JlltuJ.erous Pxpos m·es around Ox£ (ltd t.hesc 
beds r'lf sand are correctly r eferred to it, but after a carp.ful and 
critical study of exposnres iu 1VJ:ursllaU, B enton, Lafayett e, a nd ad­
jacent ronntiPs, the writt?t· i!' .torc!ed to the c·onclm;ion tiH'It' al l tllf:'~>C 

s ut·ficiaJ becl::; of. san tl <u·e, wh c~rt' UtH.listurhrd, of Wil<:ox ag<' <UHl th Ht. 
uumcro11S so-called " Lafayette" d.eposits are r eworl<ed \Vilco.x sand 
dnc to recent slope wash, ns suggested by Shaw. 1 

~ot mm·c tlJUn 250 yards west of the pothole .in t he Is01n 
Ravine an exposure 011 tl.Jc Illinois Centra l RnilJ·oad jnf1t opposite 
ihe Stoue resi<Jence siH)WS 4 feet of horizonta ll y lam.inntecl g1·ay 
samly HlHl mica<'eow; clay. 'l'h.is materia l is about on a level with 
rnateriul of t.J1e same ki11d at tbe pothole and is prohablr a con­
t i.nn ati on of the same deposit, though the physical asrects of this 
formntion arc !W variable tiHl t the rharacter of its material might 
cuange several tim es \Yinun t.l1a t di~;tanc!.'. 

Two or three hundred yards south of tills cut and l c~;s than 
I hal distauce north of th e st.atio11 at Ox.forc1 a vertical bnnk rises 
25 .J:'ePt ahove t ir e r·ail r·oad t1·ack on th t' cast sid e. Th e tra cl' here 
is a1· f'lr e sam e level 11!3 at the last cxposnn•. so that t his section 

!O ral communication. 
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rises at lenst 20 feet above the top of the othet·. ln the towN' hal( 
of Ibis cut balls o£ whitish and llinkish clay nre embt>Clde<l in 
yellow Mlld, producing tJIC SH me I. c ia ulwr, or curdled milk ('fl1cct 
already mentio11ed, and iu the llJ)POI' hair beds of yell.ow und red 
!,:rnd ut:c interstratified to the top. The deposit appears to he Ill 
Ll'tit from top to bottom. A few t·ods :fat·the.r north iu t.hc same 
exposu re 10 to 12 feet of unstnttifi(•d t·ed sand O\'erlics without 
apparent hreak the bed of whitis h sand nnd clay balls. Toward 
the outh the unstratified rPd snnd pn .. e:c; laterally into distinctly 
tr·atifietl red and yellow sand. A rod farther north the ' ·clny ball" 

deposit is underlain by stratified red sand and overlain by similar 
sand unstrHti.fied, and still a littlf' fart ll rr north the "cl11~· bnll" 
<lrposit c•omes to the top o£ the cut. underlain by the red snncl, 
wllich heJ"c lH•comes pink and lig-ht. p1wplc. 

'l'lte "cloy ball" deJ)O::>it iu th e lsom Ravine is plainly a pnrt 
of tile Wilcox and giyes no suggc•stion of a break between tho 
typi<'al ~\\' ilcox clay and these sand tlltd clay deposits. 'l'he sec­
tious n I ready described offer wry gootl proof that they pass with · 
out br'Nlk into the r ed and that overlies them. A section 1 mile 
north of the t~tion and just we~t of the raill·oad track. opposite 
th e mile-board marked on the south face C 571 , is exhibited in n 
maze or deep gullies. At the nort1t <'nd oC the section, wh ere the 
maf et·ial exposed is 25 feet deep, the s1r·ata. cm1sist entirely of white 
nnd purplish sanc.l, intricate'ly cross-bNlded toward the bottoru, pas­
siug 1rpwar·cl h)r iusensibl e trausitiou .into yellow and t·ecl stratified 
sand <Htcl tow<ll'd the top into red 1mstl'ati£ietl sand, which is covel'od 
by a \'CHeer of surface loam. Jn th e sam(' exposure a few rods to 
rh <• onth tho whitish "cla,v ball" effect .is YN'Y marked, and this 
uratel'ial o<:t·upies the position in the S<'etion which the white and 
plll·plc sn nds oct•npy at the north end of tltc section. Jt passes 
laterally hy easy transition into tlt<' sam'!. which, as stated, passes 
without break into the surficial uu!>tl'atifiecl red sand. 

rrhesc detailed descriptions arc givrn to show the !'elation of 
the su bsnl'fnce <leposits of unstrat ified reel sand to th~ undoubted 
Wilcox sand , for tbe reason that llwit· r ed color ana unstratified 
coudition have been regarclt'ld as dia.~Jtost.i c features of the ''TJafAy­
ettc '' fOJ·mation_ At iunumera blc ou I Cl'Ops around Oxford and 
tlu·ouglloot the .middle Wilcox area the nnstratifierl r ed sand pnsse. 
dowuwllTd hy cas~· gradations into stnttified deposits o.f sand of 
val'ions colors. Tl1e only brenk st>en in the <'ries e-xposed in I som 
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Ravine is thaL betw('cn the nppertUost red sand flll(l the undcdying 
sand 1111<1 "c lay hall" dcpo;;il. AH the ''clay hull" deposit in thaL 
ruvi1w is of \\'Hcox age, und us the same "clny ball" deposit in 
the outcrop west of the 1'0 il1·nutl track descrihrd u bove ~rude~:~ 

without hrrak into "·hitr and purple stratified snnd, which in turJJ 
passes upwllt'd iuto unstrntifietl t·t•cl sand at tht• top of the sectiou , 
the conclusion is inevitabh• thflt the red sand helongs to the SlllllC 

geologic nnit as tbe'nnderlying material. FuTihPrmorl', in the sec­
tion in fsom Ravine this d<•posit is obviously in pcrft•ct conformity 
with uuquestion\'d Wilcox beth;. 

A few rods nortlr of the Stone residcnc(', half a mile north ot 
the station at Oxford, on the cnst side of the raih·oad track, is the 
" nose .. from whicl1 B erry <'OIIected his first fos. il plants from 
this locality, thou:;rb he ll ft('I'Will'd collect rd fi'Oill rsom Ravine. 
1'he section follows: 

4. Brown loam. forming the soli .... ----------
3. Red unstratllied sand .. . ..... ···--· ....... 
2. Clay and sand. with pinkish. plastic leaf-bearing cln>' nodules. 

Feet 
2 to 6 
2 to 4 

In places lhe clay occurs In large , rather distinctly strnUC1ed 
masses that Ue witb the stroliflcation planes nt all nngles. 
some or them practically verticaL The larger masses are 
angular a nd more like 11111mp than water-transported material 7 

1. Cross-bedded yellowish, reddish. brownish, and purplish 
coarse sand with largo nugulur blocks of ferruginous sand­
stone, which IU'e distluclly in place .. 10 

'l'lJcsc materials merge lnl t• t·ull~· into Olll' nnot.hPJ' , so that, ex­

cept for the surface hrown lou1n, IIley appul'l.'ntly ur·e included in 

onE' forma t ion. 

The sand and '·clay bull" (]('posits are seen in nE.'nrly a.U tile 

cuts around Oxford. a~:~socintt>d with red aud in nil sorts of rela­

tions, in plnccs ovei'Lyiug th('lll, .in other phl<:eo.; undt•r·lyiug them, 

aud in Slill OthPL'S sandwiclted UCtween th em 01' lll('l'j:\'ing laterally 

into tbem. There can uc no dooht that both bclon~ to tbc same 

for·ma tion. 

The red unstratified sand" usualJ.r fottll(l at the lops of the 

cxposmes immediately in coutuct with the brown loam (where that 

material is pr('seut) , arc oln•iously vet·tically continuous with under­

lying stratified r ed sand, which in turn continm·~ downwa1·d into 

.'·ell ow and whit P sand thaI 1111 rec1•nt obscr·yrr;; l.'On<>idt' l' Wilcox. 
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Crider• n ud Brown:! both placNl in tlw \\' ilcox the :3G feet of hells 
('Xrmwd llf 1'111' \\'Ug'()ll bt•icJ~t> OVt'l' !It t> t•:tilroad Cit ( south of the 
statiou 111 Oxford, rxcept !Itt• ht'O\\'tt ICHttu at the t()p nnd ahoul 6 
£rl't or t'(•cl nnslra t ifiPd sand immediat('l,\' helow th<> lou m. No one 
who hns <'xamined litis noted cut in rt'<·t>nt years think~ of placing 
the btHHll portion in lh c ~<Lnfnyc•lte .. , 

The following ection is <>xposed on the west side of the rnil­
t·oad t t'nl'k n ft>,r rod north of I he bridge: 

4. Gruy to white ~and, with thin Intercalated beds or rl"ddiSh 
Rand. Tlte reel sand Is or "Lafayette'' type, bnl Is plainly 
weathered nutl oxidized stmd or lighter color. The color 
gradually changes toward lh<' top [rom white with reddiJlh 
purtlngs to more conspicuous red bands between tho white. 
whkh beeome11 yellowish nnd finally by easy grndnUons 
pns11es Into lhe typical umnrntlflcd t'Od "Lafayette'' snnd. 

fo'eet 

No break is apparent In the series... 20 
3. Rr low No. 4 and just al.HJVC No. 2 there are thl11. more 

dhstlncUy clayey partings, which rorm s llgbLiy protruding 
shelves __ .. .. __ .. ___ . .. . .. _.. ~ to 2/3 

2. The material of No. 1 pnss('s above Into somewhat lighter 
groy sand. rather <.'Oarst'-grnlned _ •. -----· 3 

l. From track level up to No. 2 the material ts grny, clayey 
sand, dlstinclly and regula rly su·ollrted. which shows pink· 
Ish and purplish mottllug11 10 to L2 

On 1 h(' east side of the trnck, jnst nor I h of the bridge. 11 small 
amphithi'Ul<'r with vertical or slif.!htly 0\'rt·hangilll,! wulls hns brt>n 
for·mcd hy cn vl.ug nfter recent lwav,v rainfl. Tht> lowrt· half of thr 
l'occ or th e cave is conceniNl hcnt-a.th slump, bnt the upprt· ltulf 
gi,·cs n ~ood exposnre. f'onsitlcrnblt> cross-bedding of the !land 
was 110(1'(1 here. c.'SI~t>ciall.r in IIH' matc•r·inl at the b:t'lC or the ex­
pOSUl'(.', wltich is Je S cln~'C~' tl11111 that 011 thr WE'St sicle Of the tt·ack. 
Th<' colo•· ill yellowish, grayish, nnd brownish, and the d<'posit 
shows smull. thiu, itwonspicuous pinkish clay parlin~s and lruscs. 
TlH• thic·kness of the beds t>xpOM'd i~o.:; frt>t. 

AIHI\'C the basal beds 31:! fN•t of whitish sands. mar·kedly cr·oss­
hcclded , with reduish bands, v!•t·y conRpicuous ancl it•t•t•gulat· are 
expotoJ<'<I. 

. \1)()\' C lbe whitish sand, fo the l Op of the expClSllr'e, lie y!•llow­
ish-red sn nd, rather distinctly str~ttifit•d nnd cross-bt•ddt>d helow 
but nuifonnly r ed and unstl'ntificd toward the top. The upper 

tCrlder. A. F .. Geology and Mineral ll.esources or Mississippi : U. S. 
Geol. Survey Bull. Xo. 2 3. p. 04. l!IOG. AJso oral communlcntlon. 

!!Brown, C. S .. Lignite of Mississippi: State Geol. Survey Bull. No. 3, 
p. 21. 1!!07. 
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third of tht• hCCtion !. hOW~> cutin~ ab:.t>IH't' of !:> tr·atification Ol' lamina­
t ion. Thf' on1.'"" su~gc~tiun or a break in thi:. St'Ct ion i~ nt the line 
of t·outHct between the uppermost n•tl o;antl and thr Ill iddle whitish 
et·oss-lwdtlc.>tl snntl. A1 thr !Wntb ~ncl o[ the lll'ction 1111 nppat'cnt 
uncolll'cn·utity is nuu·kc•d h,v H th i1J I'PrTHg iuow..; :.ll ll!l n wl< parting a 
qmrt·t t• t· ul' 11 11 inch thit·k. 'l'his Wit' of' <·outact. shows Hlltnll 11llg"lliflr 

ir't'l'f!tduriti<•s, but th e appurcnt hrt>uk nuu·ked hy tlw iron laminae 
di-.apJwa a-. within 10 ff'et, und the nol'th ha lf of the t>x po-.u re show 
uo -.ig'll nf a (l i,·isicm, pt·r.,rntiug an nnhrok<• n w11ll of nu-.tratified. 
<>h'llrllll'Pif'SS red sand. 

Ou thr sonlh sid<' ol' tiH• briJge~ thr cxposm·r•s l't' pNlt thr [<>a­
tur·p:-; I hill are show11 ull nlong l"he t'XlH>sm·p<; uorl h or the bridge­
a f! I'UthUJI I ransitiou \\•it hont orr a k fr·om basal 111111 t• r· inl, ))0\'{ uni­
versa lly l'«'l.!nn kd as Wil<•ox. into th<' .,tructur rles., t·t•d sn nd toward 
lh<' top. which hav«' h('('ll r <'l.!al'fl<'d ns " Lafayett<'." 

'Ph i' !£l'Nlt C'UlS Oil lh <' l'llilroacl , ] 1,4 mile nOrth Of the station 
at Ox l'onl. a·epea f tit~• ~'>nme cviclt•nc•c. T hey conln in consid<>r­
ahly uwr(' clay iu rc·~nlat·, thiu bed.-. inl <'l'"tr·utificd with 
tltr .,aucl. !£Werally shuwi ng light <'Oicw at tlw baw of the cut 
but hr<•oming ~·e llow all(( more sa ndy upward antl finally passing 

without bt·cak into llw 1'<'<1 sand at th<• top. 'I'his l'Cd s1md pas cs 

lat<•r·nll.v by graduA l c·h tlllg'l' from n st.ratiiied lo nn unstt·atifi od 
condit.ion. Tu the lH>I'thel'lnnost grNrt cut, 200 m· :100 yards .rrom 

th e cu t last mentioned, the g•·ay c· lay beds. whi<'h nt·c weath er ed 

reddish, fi t'(' interfingerccl with hl'ds or the reel 0\'rrl~· iuf! sands in 

such n wa.'· as to l<'u\'l' 110 doubt that they arc nll pnrt:. of oue 
fonnn t ion. fr·om bottom to top. 

Ouc nud one-hair milt•s sout11 of the courlhou<;e at Oxford, in 

Dt·. H. 1•'. tJinder's pastur·c•. a southfnciug slope show-. nuru~: r·ons deep 

washc•-.. The whole slope for 200 ynnls is dct'pl~· dissected lly 

C' I'OSi()n. pt·cscnting u sll'il<ing pielUL'C of "bndland" topography 011 

a small sea le. 'rite woKht•!i rulliutl' fl'Olll lhc upln11d Rtll'frtce to the 

south, soul ht>ast. ant.l en st. 'l' h e formal ions here in<' l udt' a few feet 
or brown loam, which O\' t•rlit>:. and apparr ntly met').!t'S into red un­

strntifit•d and which attuin a mltX imum thicknl' ., of 10 feet and 

brlow which lie gray ~lrutit'iell and white and yt'llowi h-gray sands, 
mostly cross-bedded. 
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'l'h c most easterly wash 
east and wrst is tll e largest, 
its ncal'ly ve1·lical walli: 

of the seril's "·hich runs almost due 
and it exposes the following beds in 

Feet 

5. Brown loam (at top) ------------------ ------------------·······--------- ------ ----- '{ or 4 
4. Deep.red unstratified sand, which seems to merge into bed 

No. 5 ns If one cleposit.. . ..... ------------------------ _____________ .. .. 10 
3. A ferruginous cross-bedded plate rock at bottom of bed 

No. 4, formed by deposllicm or iron at its base............. . 1/ 12 to 116 
2. Gray clay with brownish joints: unconformity indicated 

with bed No. 3 by an uneven surface............................................ 4 
L Beds or medium fine sand, brightly and variously <:olored 

at the head of the wash. bul rather unitomlly light-gray 
lower down the ravine. Thinly strali!led and cross-bedded 12 

Jn this wash evcr ytlliug is coHfonnable helow the ud sand 
(No. 4), which Jics unconiormahl~, upon the clay. 

'rbe ·wash immecliately wrst of the one just clpscJ·lbed , and 
nlmost conn rcted with it by t he erosion o£ the scparatin!! wall, 
shows the s~nue materials and the same r elations. ITcr·c, ho,vever, 
the l'Cd sand is only about 3 feet thick Aml oyerlles unconformably 
the gray cla~-- The lowermost gray saud of both thrse sections is 
highl_,. micaceous. 

The most westerly but one of this series o£ wnshes shows the 
same materials as the others, but here the red sand, which. is l 2 
feet thick, contains thin lami11ae ot' "·hitc clay, and is noticeably 
cro:ss-bcddecl. 'l'h e narrow got·gc that leads LlP. from the large wash 
cuts t ln·on~h lhe r ed sand into the clay, showing U1at th e upper 
snrfn cc o£ t he clay slo]1CS decicledly iownd th e south. In tl1c Ll CXL 

wash, a few ~-ards to the west, the 1.1pper surface o£ the gray clay 
slopes down at a sharp angle to t he north, which strong!~" suggests 
that the clay is a lens. As a thin h cd o.f whitish cllly similar to 
that in the lower mass appear:; neat· the top of the r ed sand to,vard 
the head of the wash . and as all the sand is cross-bedded and shows 
white clay lamiuae, it is probable that all the beds exposed in these 
washrs (<'xccpt the surfaee loam) arc of middle Wil cox (Tiolly 
Springs) R.ge. 

A bout a mile east of Ox.l'ord, on tl1e Lafayette Springs road, a 
few rods south of the residence of A. B. Burt, a deep wash r eveats 
the following beds: 

Feet 
3. Brown loam {at top) ..................... .................................................. 2 to 3 
2. Red sand, indistinctly stratified ----------------·----------------------·------ 8 to 10 
1. Gray clay that contains plnki'Sh streaks and sand variously 

stratll'led and cross-bedded; locally a 12-incb bed of !Ignite 
Is ex posed. Total thickness ot lhe g ray clay, clayey sand, 
lignite, and other materials .... .. ............................. l S 
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'l'he towns of LamRr, Ilolly :->pril1gs, alii) Oxford arl:' lmilt on 
heds that lie near the middle of the Holly Springs division of the 
Wilcox, within the zone of pottery and ball clays. The foTegoiTJg 
sections f01· the most part show more clay than t he exposu.res a 
few milt>:-; Past or west. For example, 4 or 5 mile>s enst of Oxford 
dcPp exposures reYeal m1tch less clay than those in the vicinity of 
Oxford. The :ame is true hoth east Hnd west of HolJy Springs. 
On the road to Bmgess, 3 miles west of Oxford, an eastward-sloping 
hill shows the following beds: 

Feet 

3. Brown loam (at top) -················-········-········ ·································· 2lh to 3 
2. Readish·yel low sand, partly cross-bedded , with a lens ot 

white clay about the middle that is 2 feet thick at the maxi­
mum but thins eastwa rd, and finally pinches out : the sand 
weathers to red on the east slope of the hill. Total thick· 
ness ·················-···-·-·············-························-·······-·-········-··················· 20 

1. White to purplish cross-bedded sand to bottom of hilL...... 20 

Aylesville.-A long hillslope at Aylesville, 5 miles west of Ox­
ford , exposes only reel sand. In all tl1e region towanls B1ugess, 7 
miles west of Oxfoed, the hill slopes show red, yellow, and white 
sand but very little clay. A well 127 feet deep on the upland at 
Burgess w-e·nt through a .Cew feet of smface loam, a few feet of reel 
sand , 2 feet of f erruginous rock, and white sand all tbe r est of the 
depth to tb e hottom. 

Burgess.-One of the most striking series of exposures of the 

R olly Springs sa11d is shown in a maze of great rav.ines washed in 

the sides o£ a high ridge on the Burgess and Batesvill e road, 15 

miles east of Batesville, about a mile frbm the junction with the 
Water Valley road. These washes, which are on the east side of 

the road, form a great laby1:intb of ileep guUi es and gorges cnt in 

a promine11t rounded ]Jill slope. 'l'hese gullies are fully 40 feet deep 
and form very striking features . No one conld possibly descend 

into them except at places well down toward the base of the ridge, 

nor could any one on th e inside r eadily get out . .A sectio11 of the 
main gully at its deepest part reveals t·he following 1)eds : 

Feet 
4. Brown loam ..... ·-······················-·················· ··········-·············· .. ············· 1 o 
3. R ed sand, indistin cL!y stratified .... .... ..... ... ... ....... .... .... ................... 15 
2. Clay and sand. intimately rui:<ed, pinkish-white, and s howing 

distinct straUficat!O'D ····-···-·-·······················-················-······-·········· 10 to 12 
l. Red sand, rather coarse, st.ratified. Near the Jowe r end of 

the gully the sand becomes white and red, interstr atified : 
at Lbe upper end it is distinctly purple ....................................... _ 15 
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East of Sa.rdis.-Toward the western border of the belt of out­
crop of the H ol ly Sprinl?!' sand t•xpo!;ure:;; arc scarce, because tbe 
sur-face is <lN•ply covered with loess antl Pl eistocene ten·a<•e dc­
por-;its. 'l'lt e most westerly exposm(' Ro fat· Pxamined is stt the cotton 
gin of Dan li'. Smith, G mil(•A rast of . ':n(lil'l, Panola County, as 
folJo,-rs: 

Feet 
4. Loam .............. -....... . ...... ....................... .......... .......... ...... 4 to 5 
3. Basal loam (or gumbo) with n zone of light-colored soil In 

lhe middle. This zone is seen In most or the region around 
Batesvlle and Sarclls..................... ... ....... .............. ............. ...... 8 

2. "Lafayette;· or terrace ( ?) sand and gravel; sand yellowish 
In the upper 2 to 3 reet, and pink and purplish-red In the 
lower 7 feet. Total thickness. .. ............................................. 10 

1. Holly Springs sand, rusty yellow, variously cross-bedded, 
ruther coarse-grained, micaceous; contllins ferruginous sand· 
stone plates, tubes, and ~'OI'I'ugated masses. No gravel, 
except In <t transit ion liPI>et· zone about 1 foot In thickness, 
where a few pieces occut·......... . ................. .... ... . 9 to 10 

Tle1·e bed ~o. 1 is tmdoubtrdJy W.ilcox, and it has all tlw cha r·­
acteri ·tics of the middle -Wilcox or· Holly Springs sand. Tilt> con­
tact liE's west of this point, perhaps at no great distan(·('. 

Water Va.lley.-Outcrops ahout \Yater Valley, Yalobusha 
County, <>ver·ywhere expose red and variegated sand with Jon es of 
\\'h ite <:lay like those seen ahout Oxfnrll and llolly prings. In the 
vicinity of Pine Valley, 10 miles <'Mlt of Water Valley, tbc ir·on 
cal'l>Ollatr ore and clay of th e Ac l<enuan formation nppNn·. 

Calhoun County.-East of ·watt•r Valh>y, jn the vicin ity of 
Bamwt·. C11 lhoun Cowrly, anu for several miles toward thr south 
and southwest, prominent hills show a thick eappi11g of the IIolly 
l'::lJ)l'ings sunll. The sand is coarse-gntined, yellow and red, ceruentl'd 
in plac::rs into thick, irrl'gular, hr'0\\'11 masses of sandstone with 
tuhulal' flutings. 

Coffeeville.-A striking and interesting sectiou is exposed 
lhrcr-fourt.hs of a mile not·tbwcst of Coffeeville, on thr ·watrr 
Va ll ey t'Oil.d. Nem· the top of t he first ltil l nort.h of Coffrcvill c, ou 
the west side or the road, a large ampltitheater, 30 icet drep, which 
is cut ont o£ the hill, ox poseN the following beds: 

L~eet 

5. Brown loam .............. ..... .......... .. ............... _.............. ................ 4 to 5 
-1. Sandwiched between the loam and bed No. 3 in the western 

halt of the exposo1·e there is a bed of red sand, which dses 
noticeably toward the west. ....... ............... .. .......... . .. .. ~.......... 5 to 6 

3. Tawny clayey sand, buttressed: beds dip slightly we!ltward 
to the head of the wash, then gently rl'se again.... .... 5 to 6 
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Feel 
2. Red sand, unstratWed hghter·color~d below ................. - 10 

1. The red sann ot bed No. 2 passes downwar<l without break 
in continuity of depos ition into white sand on the east side 
of the amphitheater, and the white s and passes laterally 
into re ddish-yellow sand on Lhe west 'S ide .................................. 12 to 14 

Other localities.-The llolly Springs format ion is not PL'OJllj­

uently developed. soutl1 of the latitude of Gr ena (la, in Gr enada 
Co11nty, perlta ps he en use of ilie overlapping of the Claiborne gr oup, 
and also because th e tlu·eefold division so noticeable iu n ortltern 
l\lississippi is much less marked in th e southeasterll part of the 
outcro_p. 'rhe narrowing of the entire outcrop of the Wilcox to the 
southeast, thC' small de velopment of tl1e R olly ::i11rings sand , and 
the total ahse nce of the Hatchetigbec beds, suggest strongly that 
the Clai borne has overlapped and cover ed these f ormations ]u the 
terr itory between Grenada and Landerdale counties. 

lu ·w cbster County, 2lh mi les 110rtb of Walthall, lbe Holly 
Sprin::rs sa1Jd is exposPd as a small outlier in a high bluff on tl1e 
right of tll t' wagon road. The materi;:tl here is stratified sand of 
c.l.iflerent color~; , is mi<Jact>Ontl, and in certain zones liguitic. Every­
wher e in this vieiuity the ligni t. ic clay aud lignite of the nncl cr l)7·ing 
.Ackcnuau formatiou are exposeu in cr eek bells aucl shallnw wells. 

On some of the l1Ws iu th(• area ,·vllPre the Ho lly Springs saud 
crop~; out there fl r e exposm·e::; of yua1·tzitc whi ch have b een inter­
Jll'etcd as ontlicrs of GlaihonH~ strata. ~o111e of th ese bf'ds, how­
eveT, mny be qnHtzitic fac.ies of thl" Holly Springs sand. Oue of 
the most uotablt' of these exposm·es is in \Ncbst er Co unty, 8 or 10 
mi les southwest of \\-,.althall. Tt is :3 mjJ es long and half a mil e wide. 
antl occ11pies a J',idge between two creeks. The nearest Claiborne 
outcrop is at least 6 mil.P.s t mvard the sonthwest. 

At JHa hns, on tl1 e Gull, l\f obilP & Nor them Railroad, abo1.1t 
ltalf-~ray b(•twecn Refot'JII and Ackerman, Gboctaw C01mty, the 
railroad euts throngh the uivide hetwcen the P em-1 Ri,7 er a11d Big 
B l.ack River drainage basins. A deep cut at this point exposes 
ext ensive deposits of white, yellow, and red san<1, which overlie tLe 
gray clay of tl1 e Ackerman forma.tim1. Between ~Ia lms and R eform 
the Ack('rman cl<ly is exposed a.t th(' smface, but. yellowish sa11d 
OVC'Tiaps I he clay towanl tlle sor1th a11clreaches a maximum thick­
ness of 40 to 50 feet in the great. cnt. at l\fa bus. Her e t he saud 
ovcdies t.be ..Ackerman hcds m10011forma bly. 'l'bjs may be B olly 
SpriJJgs sm1d, hnt pO!>Sibly is Nai.Leola. At Blanton 's Gap, near 
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Acl\C'rJuau, a similar capping of coai'SC red, yell ow, UlHl white saud 
WI] !I iutei·prctetl u.r ('l'iu ur1 as " Tmfayctte . , l)ut shonld PI'Obably be 
refel'l'ed to the bnsal p<u·t of the flolly Springs saml. Betweeu 
A<•kcrman aud ]Jouisvi lle. in \Yiuston County, mnch of the high­
lands about tlte hradwatcrs of P ead Hive1· is capped hy the rrd and 
?ellow saud probnbly of this .fot·n1ation. in placrs to u thiclmess of 
:35 to 50 feet. 

rn a ll expOSll l'('f; 1lle clay amt lignite of the Ack Cl'lliOn forma­
tion constitntc the buso of t he hills iu tilt' regions r efc•t·t·etl to above. 

l n Laudt>rdule County, 2 miles northeast of 1\I;u·ioo. where the 
>au·J'ac·c ri'Ses 1!>0 l'cct above tbe bottom lands of 'onwashec 'reek at 
:\ln1·ion, there is one of. the most remarkable exposuJ·es of Wilcox 
sa ud in ~[ississippi. ITcre a series or g1·cat washes in the hillside. 
Jocully called "the big- saml cave," hn:;; cxpos<>d 160 f<>ct ( nreasnred 
by bat·ometcr) of hNis int·er p reted n~; middle \•'l.ilcox 01: H oll,v 
Spring~-; san<l. 'l'h e sa nd is distinctly sL1·aLified ('Xc('pt nt; the top, 
and is beautifully cJ·oss-bedded thJ'Ong-hout. Fo1· about 20 feet 
[)(•low the top .it is the usual red. oxidizt·tl ;,mnd. withont stratifica­
tion, hut it passes b~· easy gradations through lighter red and 
y(•llow sand iuto n ::rrE>nt mass of light yellowi h-ln·ow11 and white 
s~tnd. wh.ich shows distinct strati(ication and cross-brdding. These 
l iglill' l' Sal1ds ure HO fl'et in thickness. At t.he uotlmll thC,\' show 
interualntetl I hir1 luuliuac of Jight·::rray clay. and with.in tJ l'ew feet 
pas~ w it hout hrcuk into rather thinly lmninated pun·-ye llow clay. 
All thl.'sc beds aprwnt· to he :U:t>sh-wa tt>t· deposit,, n nd no evidence 
ol' 111arinc deposits is seen around )hn·ion. ;dthougb on the old rail­
road line halfwa~- betw<'<'l1 l\1ariou and :\l<'l'idian '· hlur dirt" con­
I aining marine sh<'lJs is reportrd to occur . Tbesr mm·l lwds al'e 
s npposed to lie at th !' BRshi l10rizon . 11t a st ratigJ·apllic lrvel above 
t-l1e s11 nd exposed i11 tLe ''big saud ravl?, " ment:ion!'d A hovr. 'l'his 
in terpretation is bllscl.l 11pon till' fo ll owing ev.iut>rtce: 'l'hc> stations 
ut Marion and ilfE'I'itlian are within H few tf•et of tho same <•lrvation 
abo,·e sea le~·el, as shown by the rHill'Oild sm-ve~·s. 'l'hr top of the 
Ra. hi formation is rxposctl at the ha!>r of the hills l V:! 111iles south­
en 'it (If .lleridian. nntl the beds in this ,·i<:inity ha,·r fi !lip of not 
less than 30 ft>el to the mil<• toward the south. With this 1lip the 
lop of th e R ash i fOl' lltllfi on in tlw hills 1% llJiles LLOrth of Marion. 

I Cl'lder, A. F., Geology and mineral nlsourc:es of Mississippi : U. s. Geol. 
Sun·ey Bull. No. 28a, p. 26. 1906. 
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and 8 miles north ol' the exposure on the ) lc•·i<liun & ~Icmphis 
Railroad would lie 240 f<'<•t nbO\'r th<' ~tation Hl Mnl'iou. Bnt the 
hills in that 'icinit.\' rt•nch fl h<'ight of only 190 ft•rt u"ovc the \·allrr 
und 170 fet•t Hbon~ lhl• station. If it ii; as~u•urd thnt tht• Bashi heds 
once cupped the hills und J111d a thickness of 70 l't•el, though lrlOl-'t 
ot' them lmve beC'u l'l'lllOVI'<l by erosion, tbe nnd<•t·lyin~ 1110 ~et o~ 

snuds wonld Rerm to I'I'PI't•seut in the section the Jl oll v Hp1·i·•gs "ll lld 
or norlhl'UI.t<.'rn )lisl>is~ippi. TIHgar·d 1 Rtatt•s thnt <;Onw oE 111· fos­
!oti lifi'I'OU:. marin<> Wil<oox cnp:. the hi:rb{''>t lrilb na·ourHl )Jarion, 
although it was referrt•d hy bim to the C'laihorn<'. 

On Heptember 10, 1928, the \\'l'ih•:· in company \\ith H. F;, Uriw 
carefully examined thl' sitt• of old ~Iurion for evidru<·c•s of fol:lsils. 
The highe!lt point, known 11s Court I fouse Bill , und :slopes leadiug 
down f•·om it, wert• l'Xflmiued without r·esnlt. Old uniiH. brick bats, 
pie<·cs of t·hina, and othet· r·elics ot human ocCHJHtt ion, and among 
t ht'sc scattered spnrs(•ly over· the hill and ~lopes wt•r·c t1 few rect'nt 
oyster slwUs, but 11ot n snggc•stion of fossils was sccu. The formati011 
of the hill is sand. I'<'S<'IIll>ling- t11at in the great "Hand ('ave," two 
01' thr<'e miles to the 1101'1 hwel-lt. dl'\'Oid oC visible foo;;,<;il'\. 

BASH! ("WOODS BLUFF") FORMATION 
GENERAL FEATURES 

Na.me.-'l'l1e tlllllH' Uashi wa:; first applied to tlri:; f'omration in 
Alalmn111 hy R A. Hnrit h unci L. (' .. Tohnswr ill lHH7.2 As cl esct·ihed 
b~· thc111 the formation consists or fossiliferouH llllll'inc marl and 
associntrci li!!:nitic t•lay, li~nile, and sand, which htwc their type 
exposures at ·wood~> muff on the Tomhigbee River, nl<;o just below 
Johnson'!'! Island on tht• Alabama River, and on Rn.,hi C'r·eek and its 
t r ibuta1·it•s in Clarl<t> <'ounty. Ala. ln ori).!inally dc•scrihing the 
formntioo they called it tht' Woods T31uff or Rnshi series, but in 
1 92 and 189-1. they d<'signated it a. thE' Bashi or \\'oods Bluff 
).!roup (or st>ric. ) . From thAt timE' until 1907 Ba"hi !.N' med to be 
the pr!' ft•rrl'd tertn. In 1907.3 Hmith Hdoptrtl thr 11111111' l~ashi for­
mntion uml used Woods Bluff iu pan•nthesis nf'tt'l' it. The name 
now ~rnrr·ally acccptPd for til(' forntntion is Rli:;hi, nntl that name 
is th<'r<'fOrt> used in t h ifi I'(' port. 

---------------------------------
11JIIgard, E. W., Report on the geology and agriculture or the State of 

Mississippi, p. 118. 1860. (The old Marton ot Hllgard stood h1 the high hills 
east or the present sUitlon.) 

:!Smith. E. A .• and J ohnson. L. C .. l". S. Geol. Survey Butt. !3, 18< 7. 
:ISmlth, E. A., "UnderJtrnund Water Resource;; or Alahama." Ala. Geol. 

Survey. 1907. 
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These beds lie well toward tl1e top of the Wilcox of Alabama, 
and at thc:ir type exposures conformably unrlcrlie the Hatchetigbee 
formation , whicl1 is overlain by the Tallahatta formation. 

Fossils were first collected at tltis hor.izon in nussissippi m 
1887, at "McKay's marl bed" ou Souwashee Creek, 2 miles sot1th 
o.f Mer.idian, by J-J. C. Johuson. ln l!Jl2, C. Wythe Cooke and E. N. 
Lowe seat·ched witllout success for "1\IIcKa.y 's marl bed," but tlley 
obtai.ucd a few poorly prcscr·Ycd .fossils from a bed of yellowish­
brown o:ddized glauconitic sandy mad tl1at ontc.rops on the road­
side at the base of S('ymoms IIiU, llh miles southwest of ~Ierklian. 
'I'he t'ossils were 11ot identilitthle, nor was their number sufficient 
to aid in the positive determiuation of the horizon. ln H)]5, E. N. 
Lowe e.X.:'l.lllilled a new cut 011 the 11 em phis & l\fel'idian Railroad 
ihrOLtgb a point of the sand hilJ about 300 yards south of the point 
examined in l!J12 and found at the base of tlw cut a few .J:eet of 
highly fosslli.£erou8 sand that contai11s gn·at boulder-like bluish-gray 
Jimc>sfone concretions. 'l'h c fossil~:~. according to C. \Vythe Cooke, 
fnm.ish definite cYide11Ce that the b('ds l.ie at the Uasb i horizon. 

FIG. 10. A. 
A. Pur(lue·s Cot on the :'vl erirlian and ).lemphl!l Hailroad, one anu one· half 

mil~ !<Ottlhl'H"'"l of :.\I:Pridian, The I'XI)oSUI'll COnsist!'! (If Gn fe~t llC g-ray 
<:la:l'f< ove•·tylng- a rew ft•et of highly f f>RsllHE'rotos ~<lauconlllc sanrl :n lhe 
bottom, with occasional IR 1·gc l?luc l'alcareous rr.sslliCerous <:oncr•;>Lionl'. 
The rosi:!iliferous sands A.l'e Bash! rortll::ttion, t.he OVeJ' I)'ing clays an• natch­
"ll~tllN• ronm•1.1on. rhot.o by L . \\' , SLephcnson 
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1'his locality was r evisited b.r Uooke in 1V16, and a larger col­
Jrction of fossils wa~:; made, including a number of fossil plants 
from the lignitic clays that oYcdie the saud contatuing the marine 
fanna. E. W. Ren-y1 determincJ th ese phll1ts to be o[ Grenada or 
H atciJ et.igbce age. 

:Most outcrops in the imm ediate vicinity of 1\l('ricliau , ('~})ecialJy 
westwanl, exhibit llatchetigb('e matel"ial. Northeast or .Mobile & 
Ohio Rai lt·oad Station, opposite the £Teight depot, a cnt exposes 
undoubt('cl llatcheligbee of stl·ntifietl ligmtic s;wdr clays t o a tb ick­
n ess of 10 fee L. Abont 1 mil e enst of tb e railt'O!lll crossin ~ a road 
leading off to the Jeft of tl1e concrete road shll\rs a good c.xpostu-e 
on the• hillside consisting at the base of 3 ot· .J feet o:f blui..,h-gra~· 
calcit i'COlls <·onc1·et ions. large and roLUulcd, like those abo,·e mentioned 
a i> cltarn cleristic of th(' Bashi fo1·mntion. This locality is known as 
Bonit11. AbovcJ I he limy coucreti(JW; of BaslLi 1 hr cnt shows hOl·izOJl­
tnlly hrddcd dark lignitic sandy cla~· strahl of Ilatchetighee to a 
thickness of 15 fc<•t. From Bonita toward \ 'inwille fhe rolling 
topog1·a pby showH on the highest ridges yellow sands of basal Clai­
borll (', hcuratl1 wh ich in tl1e bases of the ltil ll'l and iu all Lh e irJtcr­
Yening Jower levt•ls th<.' stratified liguitic R!U1d~ show tll(• presence 
of the 1Tatchetigbcc. 

Towards Ru~;..,;c ll , one mile cast of Russell station a deep cut on 
the wagon .road exposes 12 .feet of gray H atch<'tigbee ( 1) sa nely clay 
ovc•·lyi11g a foot or two of dark gla ucomti (: su.11d, probably Bashi. 
lt will be seen that the Bashi hus ill Mississippi a very suMII out­
crop imm('diately aronnd :.Ueridian. The IIatchctigbec extends con­
sitlerahly farther east and west, hnt is appar('ntlr limited to Lau­
derrlale County. 

Lithology and stratigraph y.- ln th e outcrops in the llig h hills 
SOU1hw<•st o.f l\h•ridi<H1. 11 0 f ('el of fossilifel'OllS glauconitic Sandy 
marl, liguitic clay, lignite, and ligllt-co lot·ed r •·oss-bedcled sand- ail 
r efencd to upprt· Wilcox-uudet·li c the bt>ds of the Claihorne group, 
which nap the hills. On ly tht• b»sa l JO to 1!> rcet consists ol' £os­
silifo·ons sand ant.! marl of recognizable Bashi ag> t>. Th e overlying 
clark clay, saud, and lig11ite r cpr eseut the ITatchetigbee formation 
of Smith. In ~.\labama th e fossilifE'rous marl forlllii the topmost 
bed), of tile Bashi formation , and is nnderlain by lignilic day, lig­
nite, <J u<l sand t o th e thicknesN of about 60 fee t. 'l'l1 e cuts south 

IBeny, E. W .. U. S. Oeol. Survey Prot Paper JOS·E. pp. 61·72. 1917. 
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uf )fct·idi~u fail to expo;,c the!-c nmh•rl~·ing bed:, of tlw fnrmntion, 
but w<•lh. flUs!, llu·ou~h liguitit• lwd~ ntul i>l !"ike walct··lwariug saud" 
ut' the Bash,i ni 62 feel 

FIG. 10. B. 
n. l-•11{• ruunded ro-!<illftmus loiUf limo l'l•llC'I"l'll• llh' l'XIHl•l·•l In ''"' llllltl ...... 

.. r tht• Ha!'hl form,nlon. at the , ... .,. uf l'unlu••'" rut "" Uu :\1, rhll.ut anti 
~l .. mt•hlto ntllru:ul. l"<tmt- hw-alu' ' \ l'lout" II\· F. X l.n\\ • . 

P aleontology. );n t>xtenl\iV<> l'llllt•<·tiuus lHlYI' lwt•n maclt> from 
I"''"~' breis in 1\T issi ·sippi: tltc ltll·~··sl j.., I hal of L. (' . . J uh usnn I' rom 
")h·KHy 's marl bed .. in 1 i: 

Station 2105.-"McKay's ma rl bed,'' Souwashee C reek, 2 miles sout h of 
Merid ian. 

( L. C. J ohnson , collec t or; Identi f ied by C. Wyt he Cooke) 
1'ornalellaen bella Conrad. I.Nia robust..'\ A ldrich. 
Cy<•llchua aldrich! Langdon? lJcdn pl1nrcida Dall. 
Phlllne nlnbnmensls Aldrich. Ostt'Nt trlgonalis v:n. sylvnerupls 
Cycllchnn sylvaE>rupls Harris. Jlnrrls. 
P leurotoma calnel Harris. OsLrcn sellae!orruis Conrad. 
J>Jcurotorna terebralls Lamarck va1·. Corbulo nldrlchi ~! eyer. 
l'Jeurotomo 3 species. Corbt,ln alabamiensls Leo. 
C'ancellarla tortlpllca Conrad? C'orbula d. C. engonata Conrad. 
PlcJona petrosa var. tuomeyl Conrad. Splsula sp. 
~eudollva veLustn (Conrad). Telllnn truman! Harris. 
C.:ornullnn urmlgera (Conrad). 'l'elllno vlrglniana Clark 
Cnlyptrnphon•s trioodiferus ( Conmd)? :\lcretrll: nutaleiopsls Hellprln. 
SIJthonnlla subscu larlna {1Tellpr!nl. Meretrix s ublmpressa (Conrad) vnr. 
'l'nt·r·ltella clevela ndlu llarris vnr. l..urluu '!lubvexa Conrad. 
Lunnlla newtonenslf! (Meyer and l'ila('Oides (Millha) pondatus 

Aldl'lrh). (C'onrud). 
Solnrlella louisiana Doll. l'hncoldPS (Parviluclnn) l!llllthl 
l><'nlnllum mlcrost rla Jlellprln. :\f Pyer. 
Dentnllum sp. \'enerlcardia planirosta ( Ll\mor<"lll 
Cadulus abruplus (Meyer and VenE>rfcard!a cr. V. rotunda Len. 

Aldrich). Dlplodontn hopkinsensls \"lark? 
Nuntlo sp. 
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,Johnson a lso collected a few fossi lsl .lit 1 '88 from :MclJemore's 
Rill, ncm· Meridian (Station 2134): 

Pse nd oliva vetusla var. Tuomeyi 
(Conrad). 

Cornuli na armlgera (Conrad). 

Ostrea sp. (fragment). 
Vener icarclia plan icosta Lamarck. 

Jn ]915, E. N. Lowe eolleded at Pmdue's cut on the Memphis 
& Mrrid ian Railroad, Ph miles southwest of 1\leridiau, the follow­
iJJg fossils2 (8tatio11 7267a ) : 

Plejona peh·osa ''ar. tuomey i 
(Conracl). 

Plileue a labamensts Aldrich. 
Pseudoliva vetusta (Conrad} va r . 
Buccinanops S{l. 

Cornullua a1·mi~era (Conrad). 
Cyllene bellana Harris. 
Tnba antiquata Ci>nrarl. 
Solariella louisiana Dall. 

TUI'l'itella Sp, 
Natica sp. 
Catlulus abruptus Meyer anrl Aldrich. 
Ost1·ea thiraae Gabh? (Woods 

Bluff var). 
Corbula alabamien s is Lea. 
P!Jacoide's rM lllha) pandat.'l 

(Conrad)? 
Cy!herea s ubimpressa Conrad. 
Ven er icardia p lanicosla (Lamarc l<). 

LOCAL DETAILS 

All the outcrops oE this formatio11 which l1ave heen critical ly 
stnilied arc within a f ew miles o£ l\lleritlian. 

'' McKay's marl bed. " - 'l'lw .. ~ l cKay's marl hrcl" of .Johnson 
bas only latl' ly heeJL rediseOn'r ed. Unsuccessful att empts were 
made by Cooke ami };owe i11 1913 ~mel hy L owe i1 1 1915 to locat<• 
this bed. lt was thouglrt tlwt thf' stage of wat.er .in Souwashee 
Creek, or thr a l luvinm lhat had hre ll deposiled by the c1·eek sil1Ce 
,J olltlson's visi t , lta<l !;oncealrcl Uti! outcrops o[ ma rl, fo r nowl.Jcr e 
\V(' I' C any or tll eul i:iCf'IJ a!Oilg the Cl'f'ek beds soni h of Meridian. Th e 
nearest l1PlWOach to wad beds noted by the w r iter iu 1915 wa .. <; Ctn 
t he WPst sidr of Souwashee Creek at the Wfltcr tanks of t he 1\Jobile 
& Ohio Raill'oacl, '"hiclt W!' re 011 a. low hlu.fJ ) 5 feet above the 
f'r<'<>k The upper hal ~ of t his hlnff r eveals illJisti.uctly stratified, 
iaw-uy. or yPUowiN h ::;anrly clny, u onJossil iE<' t·ous. tl1a t Lies l.mcon­
fo t·mabl.v u p01 1 a bJuish-p:t'U)' santl, which wc<Jthcrs yellowish and 
is somewhat glauconiti e. On close exmnination this sand was found 
to be slightl,v rossil ifeL·ous, a J:a id.r \Yell IJl'C~(' I'VCd L edo proving the 
Lle11osi t to he 111a t· iue. ft was supposed thai tit is fnssi lil'er 011s sand 
lUHlerla)~ tl1 e wl1 ole erc•eh va lley and thllt it~ exposur e at some point 
.m thr valley on th e Md{a.:;' propcr t? fnrnis hecl .lohnson his fossils. 

lldentilied by c. Wythe Cooke. 
2Itl e-n ti f ied by c. ~Wyllle Cooke. 
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Early in 1920 W. E. Crane,1 of Washington, D. U., while visiting 
eastern l\!fjssi~:>sippi on a collcctin~ trip, located th o m·iginal exca­
vations of :McKay in the iac<> of tlt e bluffs on tht' cast side of 
Souwashee 'reck, :1 miles southwest of hleridi:m. 

Purdue's cut.- On the south siut? of the cr('ck valley directly 
aero::..; from the Mobile & Ohio wah•r tanks, the new Memphis & 
1\h•r.idian Raihoud has cut off the point of a ridge 300 yards sonth 
of the wagon road tLut asce11cls Seymom·'s Hill. 'L'bis cut which is 
known as Put·<luc':; cut, exposes 45 feet of ft·esh stufat~c. 
'rJw base of tht> cut at 1.rnck lt:vcl is lfi l"er t Ahovt~ 11t'' 
creek flat. Slump material bas covet·ed the onterop of Ut e beds 
hclow track level, but above that lt•vel to tbe top of the cut a most 
interesting . cction is exposed as follows: 

Section at Purdue·a Cut, on the Memphis &. Meridian Railroad, 1 V2 miles 
south of Meridian. 

Hatchetlgbee formation: Fee~ 

!l. Thinly laminated light-gray clay and sand alternating. be­
coming yellowish above and pnssing upward Into yellowish-
red soH ····-···-·--·-·············-········· ... --······ .................. . .. - ······ 12 

8. Ligbt·gray 'Bandy clay - · ············· .. -··--·-·- ······· ......... ............ 11A 
7. Dark llgn!Uc clay. jointed and massive below, becomJ.ng 

Ugbter-colored and more thinly lnmlnated above; weathers 
into thin, sbaJy (lakes; nonfosslllferoua__ _ ·····-······· .. 18 

6. Grayisb·brown sand; nontossllllerous ·····-··---·~·····-······ 'At 
5. Dark·grny lhlniy laminated clay ··········- ··-······-······· ......... -···· 1 

Bash I formation: 
4. A thin zone or reddi'Sh glnucnnltlc sand, with blue clay 

mottling!! ; nonfossiliferous . ······-··········· ........ ··-·············--··· .. . 
~. Yellowish·g•·ay uonfossili.ferous glauconitic sand ... - ... -··-·-······· 
2. Yellowish-gray, highly fossl11ferous calcareom~ sand or sandy 

marl; f()'!;slts mosUy rather large, some quite perfect. 
Species not numerous, but Individuals, especiaUy of certain 
univalves, \•ery abundant, particularly so In the basal 12 
Inches. In places high!)• Indurated ralcareous bluish-gray 
nodular masses of marl occur. On the west side or lbe 
track these nodular masses are Immense, some or them 
several tons In weight; they are parUy embedded but pro-
ject above the surface like ~reat toadstools. They a.re 
very dense, blgbly fosslllforous, o.nd decidedly bluish In 
the Interior -··············-.. - ·····················-·-····-········· ····················-

1. Thin beds or alternating dark·gray clay and gray sand. 
thickest at tbe north end of cnt, dip south and disappear 

1 
4lh 

6 

J 

at track level --··-··-····- ... ----······--·· . 2to lhln edge 

The fos its fa·om bed No. 2 of th.is section ( 'tatiou 7267a) arc 
list<>d on pU~(' l OJ. Cookc2 noted a l)l'Oha uh' u m·onfonuity 
hetwt>en tht• becls t·e.t:erred to the Baslti ar1cl those refened 
to the llatche.tigbet1. 

~Oral communlcutlon. 
!!U. S. Geol. Survey Prof. Paper lOS·E, p. 61. 19l7. 



106 CO.:!S'I'AIJ PLAn\ S'I'Rd.TJGR.U!BY OF Mli$!:1/I$,~1PPJ 

'l'ile beds of this section dip pert:.eptibly tuwllrd til e south. ln 
A labama Smith places the Ioss ilill'rous marl bed at th e top •Jf tb~ 
Basll i fo rm ation, so Uwl al l th e overlying lll aterials expo-,ed in 
this cut are prohably to be r<>fcrr ed to his Hat.chetigbee formation . 
A fe~v rods north of this cut wells snnk lo a depth of 62 f eet strike 
water in t he sauus of tbe Hasbi. 1'hc water stands within 3 feet 
of the surl'ace. 

Seymour 's Hill.- The section exposecl alo·ng the wagon road 
that pass~s over thf' point of Se~'monr'.o;; fliU rcv(•als th e relation 
of t l1<·~e betls ant! of stiU high er beds, of proba hie ·wilcox age, to 
the Claihorn c, which caps the hili. 
Section exposed in road at Seymour's Hill, 1 y2 miles south of Meridian. 
Tallahatta formation : Feet 

17. Light-gray thinly bedded s iliceous claystone u[ Tallahatta 
(Claiborne) age. This roc~k is very light and britUe, tin ely 
jointed. joints and lamination p lanes iron-stained. Iron 
stains commonly oecur in th in concentric or wavy lines 
independent of lamhwtlon. Sparing-ly fossiliferous. Char· 
acteristlc Claiborne material cap·s the liill.................. .. ......... . 40 

lG. Greenish-gray rock, streaked a nd stained with iron. very 
hard and tough. almost qnart.zilic, coarse-grained............. .. .. 3 

15. Gray, muc.b-jolnterl clay ........ .... ........... .............. .............. ... .. 3.5 
l~. Greenish-gray glauc:on!Uc sand. r;oarse rounded grains...... .. 10 
13. White ru1d yellowish sand. showing cross-bedding; upper 4 

feet motlled with leOJla.rd-like spots .................... ........... .. ............ 25 
12. Red and yellow saud containing sandstone boulders at Lite 

base and a darli-grn.y clay parth1g several feet thick near· 
the middle (exact th ickness unknown be~.:ause largely cov· 
ered with slump) .............. ......... .. ......... ... .. .. .. ..... .. .. ...... .. ... t;> 

Hatchetigbee formation: 
( Unt,onfor·mily) 
11. Dun-colored clays, passing np Into light-gray clay, more or 

less weaUtererl reel along the lanlination plane's ................... . 
10. Iron-stained sandy parting, somewhat indurated .................. .. 

9. ·Lignitic dark-gray clay
1 

showing darker· thin lignitlc bands 
8. Li.ght·brown lignltic clay, becoming almost black toward top 
7. F e rruginous parting (1 inch thick) at base of. brown clay. 
6. Fine white sand. laminated and clayey in tl!e uppermost 4 

Feet ...... . .... .... .... .. ..... ........ .. .. ................................ ........ ........................ .. 
5. Yellowish sand with here and there thin gray c lay partings 

which show pink impre:s'Sions of plants ....... .... .... .. ............ .. .. 
4. G1·ay clay, lighter-colored than No. 3 and with less sand, no 

glauconite, no observed fossils: Ted Iron-stained joint 
plimes, distinctly laminated: here and there thin hands of 
lignite toward t he top: general color becomes darker for 
3 or 4 feet to the top ....... .......... ........ .. ...... .. .. ............................... .. . 

Bashi fo rmation : 
3. Very dark greenish-gray 'Sandy clay. s lighlly glauconitic~ . 

having a f.ew small marine fossils ........ ~ ... .................. .............. .. 
9 Highly ferruginous parting ~ to 1h inch in thickness. 
1. Yell ow ish-brown oxidized glauconitic sandy marl contain log 

a few poorly presen,ed mru·!ne fossils, bivalve shells being 

25 
1 
7 
4 

15 

JO 

15 

apparently the mast abundant. .......... ......................... .... ....... .. . 4 
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ln ti.Lis section the nppermost two or three members are un­
doubtedly Claiborne, ancl tile basal beds arc undoubtedly Wilcox, 
but the age of 110 feet of the nonfossiliferous sand .is still in doubt. 
According to Dr. E. A. 8mith 's interpretation of the sections in 
~'llabama along the Tombigbee probably all the beds in tllis section 
below No. 15 should he regarded as \Vil.cox. IIowever, in th.is sec­
tion and in all the ~djoiuiug regions there is .included .in the base 
of the Claiborne the whole thickuess of underlying saml, whicl1 in 
tills section includes at lenst Nos. 15, 14_, 13, a11d 12-that is, the 
t.h_ickness of lJ 0 feet of sands w h.ich lie hetween t.l1e Tallahatta 
t·ock ancl Wilcox clay. This interpretation has been followed because 
bere and at Lost Gap, 6 miles west of lVIeriilian, the Tallahatta 
rock and umlerly.ing sand lie Lmconfm-mably upon tltc liguitic beds 
of the Wilcox. 

Subway in Meridian.- In the excavation made for the subway 
in 1\ieri.dian beds of yellow sand like those exposed at PUl'due 's 
cut 'vere penetrated at a depth o·E 16 feet and also beds of gray 
clay. These beds are probably the same as those at Purdue's cut, 
but th ey appear not to be fossilifC'rous. The total tl1 iclmess o.f 
these becls of sand including the thiclmess at Purdue's cut, must 
be at least 40 feet. 

Marion.- In cuts on the old roadbed of the Mobile & Ohio 
Raih·oad west o.f the present road, between l\f eritHan aucl Marion, 
be(lS of bluish sandy marl. Ol' so-called " blue diet," which are 
exposed, contain marine fossils. At lVIarion on the slopes east of 
Souwashee Creek the following expostu·e occms in the public road: 

2. Thi.s bed. passes without break into greenish·gray to yellow­
ish sand, distinctly stratif.lecl, which passes up Into red 
sand faintly stratified at bottom, but stratification lost in 
a 'Short cljstance; upper sand presents the red, massive 
characte1istics of the so-called "Lafayette" but is dlstlncUy 
a weai.bered product oe the gray sand. Neithe1· this nor 

Feet 

the underlying gray sand is fossiliferous .............. - - -····- ········· 45 
1. Lignil!c clay, at bottom, a .rew feet above level or the creek 

f lat; becomes lighter and somewhal sandy above, rather 
heavily bedded below; joints large and wide apart, showing 
yellow flaky and 'Sbaly iron partings which pmject out like 
small dikes; llO'IJ.fossiliferous ·--·----------·· ·--··- .. - ········· ......... 20 

'l'l.J e lignitic clays of bed No. l arf> exposed at Kinard's water 
mill ( the old M eaclow mm) a .few hundred yaxds north of the 
section, on a spr.ing branch that flows into Sonwashee Creek. An 
excavation in the l~ill!;id e for tlw oyersl1ot wheel exposes 10 to 12 
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feet of Yery dark lignitic c lay. From tJ1e known dip of the Bashi 
betls east and southeast of Met·idiao, it would seem that unless the 
Bashi is much thicker hct·o than in Alabama the section given 
above must r eprese11t the Lop of the miclcllc or Holly Springs di­
vision of the W.ilcox. Northeast o.t Kinard's Wfltet· mill tlu· smface 
of tbc cotmtr.r rises into hig h sand J1ills and ridges. A mile north­
t>ast of the watet· mill the tops of the uplands rise 1 !)0 feet higher 
than the bridge over Souwash<'C Creek at Marion (barometric 
measll!·em<>ut ) . 

HATCHETIGBEE FORMATION 

GENERAL FEATURES 

Name and correlation.-'fhe name H atehetigbee1 was first given 
to the uppermost beds of the "Lignitic" (W il cox) of Alabama. 
wltich overlie the Bas!Ji ("Woods Bluff"> foruu.Jtion, and only 
t·eceu lly has the formati011 been identified by J3eny:! in 1'Vrisslssippi. 
H<'JT.Y bas also slJown that tlw Ha tchetigbee .formation is approxi­
mately the equivalent of tiH' Ore11ada formation, which it r esembles 
in some respects. 

Stratigraphic Nlations.-ln the vicinity of ~Ieridian the 
llut<!hctigbce formation appears to rest conformably upon the 
Uaslti formation. At !-irymotu· 's II ilL and at Lost 011p (see pp. 106. 
107), tho .formatiou is ovct·htiu mtconformably by the basal sand of 
the Claiborne group. 

Lithology.-'l'he fomtatiou is composed chiefly of more or less 
lamiuated aud uguitic brown, yellow, and gray clay, interbedded 
with thin and tl1ick beds of whit<>, gray, yellow, aud brown sand. 
h1 phtcN; the clay becomes v<>r.v dark brown to almost black. The 
formation was e,·idently laid down in very shallow waters and in 
p:11·1 in swamps. 

Structure.-In Lauderdale Cotwty the dip, where it has been 
ohserv ed along t1te ba!les of the hills east o.t 1\f erid ian, is at least 
2f> f<'<'t to the mile toward tit(• soutlt , although a r everse dip has 
been observed east of Mcriditut. Jn the section at Seymour's 1Till, 
wher·e the entire tbiekness is <'X posed, tbe formation is 77 feet thick. 

!Smith. E. A., and Aldrich, T. H., Ala. Geol. Survey, Bull. l, pp. 7·14, 
44-GO. I 86. 

!!flerry, E. W .. r. S. Geol. Sunoey Prof. Paper 108-E. pp. 61·72. Pis. 
XXJ\".XXVI. 1917; Lowe, E. N., Miss. Geol. Survey Bull. H. pp. 70-72. 1919. 
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Distribution a.nd physiographic expression.-Thc fonualion out­
crops in a narrow belt, probably uowller e more than a few miles 
w.id<', which trends east and west across the central parL o t Lautlcr ­
clal e County. The outct"op appcnt·s to be terminntcd ncar tbe 
westcr.n llon nclary of the county by t he overlappi11g sLr·nt.a o:f the 
Cia ihot·nc sand. 

'J'o th e east aod southeast of J\Iet"idian the beds of the Hatche­
tighet• arc exposed 011 the steep slope~ of the hills capped by the 
Tallahatta formation. A t a point lit~ miles soutl1east of the rail­
road !'itatiou at 1\leridiau the wn~?on road crosses 'onwashee Cr eek 
ancl pu:;srs up Scymom's Ilill. 'l'his hillslopc p r esents an intcrt•sting 
"'·<'lion, wbit·h is gin•n on p. 106 untit•r thl' discussion ot lh<' Bashi 
formation. 

ln the more subdu ed hil ls and ro lliug lands to t.h e west aucl 
n orthwt•st o£ 1\fericliau, whC't'<' fot· 8 or 9 miles tltc ITatchetigll ee 
betls come to the surface, th e outcropping clays protluC'c a less 
rug~<'d topogt·aphy than that produced by the Claibol'llc heds to 
fh<• soutiJ. 

Paleontology.-In the spring of Hll6 Dr. ('_ \\ytlH• ('ooke. of 
thr UniiNl Rtate;;; Geologiclll Hnt'\'!'Y, Yisitcd this srction and .in 
nutkin)! a collection of marin <• fossi ls from the Baslli formation on 
t he :\fr r·i(li11 n & l\Iemphis l{aill·tmcl ttt Pmdur';;; cut, tlC'A I' Mt•t•itliun, 
diSC'OVCI'Nl ahnnclant impl'CSSiOIIS 01' l eaves in the OVCl'l~· ill g lig nit ic 
c lay. A rollection of th e lc•nv<'s wus snb witicd toR W . HC'l'I'Y for 
iclP ttliric•ntion. and ht> r rportrd fit <• follmving:1 

Species of f ossil plant s found at Meridian, Miss. 

Previously known range. 
Lower 1111ddle UPtler 

Wilcox Wllro:-.: Wilcox 
Lygodlurn biuer·vatum ( Lesquereux) Berry ........ - X ( ?l 
Zamla missl;;slpplensis Berry, n. 11p ... .. 
Sabnlite!l gt·ayanus L esquer·eux .... ........ . ..... X X 

Ficus rnrryearensls Bel'ry .. - ....... .. ...... ... . - X X X 

Nelumbo protolutea Berry .. ... .. .. ........ _ .... . 
C:loclilsiophyllum eoceoic um Bony ................ .. ,, X 

Da lbe rg ites ellipticifolius nerry .... . ···-··-··· .... . X 

Su pindull mlssisslppieusis Berry ..... .. ......... . X X 

Sapl ndus for roosus Ben·y ... . ....... _ ................ .. ')( X 
Mespllodaphne pseudoglauca Berry ... .. . . ....... . X X 

~respilodnphne eolignitica Berry ............ -- X X X 

:'\ectnndr·a lowii Ber-ry ............. .. ........................ - X X 

Combretum obovalis Beny ........... . ............... .. X 
Aralia aN•t·irolia Lesquereux .... ........... .. X 

1 U. S. C:eol. Survey Pror. Paper I 08-E. p. 62. 1917. 
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11lt will be :see11 that of the fomteen species identified from 
Meridian, three occm· in the lowe1· ·wilcox or Ackerman formation, 
eight in the lltictale Wilcox or llol ly ~priugs sand. and twelve, or 
all b11t tlle two new species, in the 11pper Wilcox or Grenada for­
mation. lo addition it should be noted that several recorded £rom 
tllc midille Wi lcox are found 011ly neat' t'he top of that division, so 
that the wesent assemhlage ,yonld he re£errec1 unhesitatingly to 
the upper Wilcox or Grenada/ formatiou, even werP its stratigraphic 
position unk"llown. • "' • • Jt would seem indisputalJle t11at the Dg­
nitic f\auds overlying the glauconitic marl at .Meridian correspond 
to 1·he Tl atchetigbee formation as it occnrs to tl1e southeast in Ala­
bama and a l:;o to tl1e Grenada formation as it occu.1.·s to the north­
west. 

"'l'h t• pr<>sence <>f lrutd plants and scatterecl lignitic material 
(allocthouotlS) in the seilimcmts argues for the nearuess of a vege­
tatiou-cover·ed shore. 'rhe leg,itimate evidence in the Meridian lo­
<:.ality, however. justifies more than this jnference, for the upper 
lnyHs of the middle membe1· are not only filled with the r emains 
of laud plants, but contain in addition the rootstocks and abundant 
leaYes of what appears to be the Eocene ancestor of tlte American 
Lotus. This species (N clumbo pl'oto/<u,tea ) belongs to a gem1s whose 
known livillg represe11tatives are large perennial herbs gTowing ex­
clus·ively ill shallow aml still fresh water, or occasiom1lly in water 
thHt is only very slightly brackish. w·ere the leaves, the only traces 
of thi;; 1)Jaut presertt in the deposits they might be interpreted as 

haviug brerl drifted into an esttuu·y1 although tbeil· great abundance 
in all sizes and the .fact t.hat the leaves are not deciduous but would 
have to be torn away from llieir stout petioles nre opposed to such 
art inter pretation. But inasmnclt as thr clays contain rootstocks 
which during life creep i11 the mud at the bottoms of ponds, and 
as a great abundance o.f rootlets permeate the clays in every direc­
tion1 many of them with the root hairs preserved, it is obvious that 
these remains \Ve1·e not tranf;ported but grew on the spot where 
tltey arc~ now founu. 

"They thus afford a record Cor th,is locality o£ a period of 
changing conditions dUJ'ing whic1t green sands carrying a marine 
fauna became replaced hy littornl sands and muds and these in 
tm·n were overlain by the sandy mnds of ,yhat was prohabl:v a. shal­
low roud coutaining a vigorous growth of innumerabl(' nelnmbos 
or lotuses and receiving the leaves thal fpJl from the trees along 
its shor('S. ' 1 
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LOCAL DETAILS 

111 

.~\JI thr striking CXJlOSU I'('o.; of lht' llutchetighcr fo rmation that 
huvc been l'ltuclie<l iu Mississi rwi ua·c• iu Lauderualc 'ounty in the 
vicinity of Meridian. DehliiC'd dPscripLions of outct·ops nt Pnt·1lue 's 
•·nt und. ut ~kylllOllr 's lii llnrc ~ivc n on pngcs JOi.i. lOG, in t•on awd.iou 
with tlw dl'l)('ription or the loc•n l dctuils of the nashi l'onll!lii on. 

GRENADA FORMATION 
GENERAL FEATUR ES 

Name.-A serie of lwds of li:ruitc• and lig-nitic cln~, with intcr­
calnlt.•tl beds of gra_,- cht~· und ~n aul. crops nut alonl-! the' face of 
the bluffs that border the ~ I is!<,h, ... ippi Dc•lta low lund!.. Ilarrwr1 

brirfly mrutions a numhra· or outcrops ru1d refers thr bNis to the 
l\1 i!H'l'lll'. Tlilgai'Cl!! ruups llarsr hrcls witu b.is .. Northern Li~uitic." 
f-in l'f'oa·da t:ll lls tb em the .. Hlnl'l' l,ig-nil·p O.r oup," withont. dP I'initely 
plnl'ing- lht•m. Cddea· 1 alOINI t ht• cweutTt>nce of be1ls of c· horo lutc·­
co lon•d dny. tOO to 250 frPI iu thickawss at the top ot' the \\'il t'OX 
fa·o111 <lrt'mHia to :;\f<>mphis. 

Tlai~ di"ision of the \\'ilcox hus been well e<>tnhlishrd as a 
r·t>cot-tnizoblc \mit for many y<•nr-.. t'ntil 1913 the only nnmr ~iven 
to lhi'!<,C bl'd. in w~stea·n ~ I i ... -.is.,ippi ,,·us that mwtl by 'nfford. 

·· Blut'l' J,iguite. " wltieh uudt•a· pa·t•scnt-day usage is not permissible. 

In l !)t:J they were callrd thr <la·t•ttndn hrds,0 because ul' their uotublc 

cxpoHut·es near the town of Ua·cnlldu, iu Or euacla 'ount.y, nlong 

the Y11l nlnasha Rivf' t' and il s trihutur,\', tlte Bogn(•. As is !lhowu 

t'IS(•\\'h('I'C ti.J (• GrC.llacla foa·mntion is or about the SlliiH' nge IIR lhe 

lln lt-ht•ti~bt•e .formation. 

Stratigraphic relations. .\ s the beds of thi !oranation are 

dc>t•ply bur·ied under later formal ion., tlu·oughout DJO!<,l of tlu•ir ex-

1 I' lit, thc•ir a·elations to I hr uauh•a·lying formations are rc,·rnlcd nt 

' 'cr,r l'l'w plnce::;, pradically uuly in well records. 

llfurnor, Lewis. Prellllllnat'Y repot'l on lhe geology and ngt•lcullttt'e of 
tho Slnte or Mississippi, pp. 182·222. 1 57. 

:!llllgur·d. E. W. ReporL en the geology and agl'icullu r·e or tho Stale or 
MIS'Ilh!Sippl, 1860. 

:!Safford. J. M., Geology or Tcnness<'e. pp. 428-131. 1 60. 
<~Crider. A. F .. Geology and rulnernl resources of .Mississippi, p. 28. 1!106. 
!• Low~!. E. X .. ~Ussissippl Geol Survey Btlll Xo. 10, Iron Ore11 uf Mis-

s issippi. p. 24. 1913. 
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Throug'hout the greater pa1·t of tll e outcrop of these beds t hey 
apparently overlie confol·JJJably the sandy Holly Sp1·ings, though 
the ahseuce of the Bu:sill formation IJetween the two formations 
pJ·oba bly indicates tmcon:for.mable relatiot1s. ~l'he writer has referred to 
the ()renada Pf:'rtaiu brown and gray stratified days exposed in a vet·­
tical fnce 60 feet high at Duck Ilill, Montgomery ()ouuty. 1'hese 
beds pass down witLont any evidence of: ]n·eak in contiuuity of 
de-pos.iLion into ydlo'v salHls, probably of the Holly Springs for­
mation. 

'J:he relation o£ the Grenada beds to ovcrlyjng tenancs may be 
obs<'r,ed at wany places. From Grenada northwurd along the bluff 
front tllt' clays aJ](l lign.ites oi this group outcrop beneatl1 terrace 
uc•posits oi saud aml gravel, probably of Pliocene and I'l eistoCellC 
age. which in tut·n are overlaiu tW.COllfo.nnably by the loess or lJin!.f 
silt, of lat('l· Pleistocc•ne age. .As a long time elapsed between the 
deposition o.f the Gt·emtda beds and that of these overlying deposits, 
thrir contact is marked by a distinct ero~;ional unconformit.v. 

On t.lte lulls west of C: t·e tHld.a tb<' Grenada beds are overlain 
uuco11Iormably by matedals of lowermost. Claiborne age. On the 
high bill!; 2 miles east of Grenada a tuin veneerin~ of weat.herecl 
antl ruore or less concretionat·y glauconitic sand caps the uppermost 
Wilcox. On tbc hills west of Duck Hill. ~{ontgomcry 0oL1llty, ccr­
f-a.in c•()ncretionary ma::;ses, app:u·ently glauconitic, strongly suggest 
t.be ( 'laibomc, lmt there are no continuous ueposi1's. 1'he high hills 
seYc•rnl miles iartlH•r west, are capped b.v undoubt<·d Claiborne. 
vcr.r uuH:h like tlutt whlch occm·s west of Orenada. In all. the 
1enitory son1h of Duck Il ill t l1e Claiborne overlaps aucl conceals 
1he Grenada heds. 

Lithology.-rl'he Ot·cnada formation at Grenada is coruposNl 
tno:-:1·1.'· of lignit.ic clay and lignite. Tlir clHy has bt>en callerl 
· · bt·ow11.'' •' chocolatc-colore(l,'' antl ''pink'' ll il'l prevailingly 
tl<n·lc its eolor nmging fl'Oill chocolate-brown to black, he·ing' 
clue to Jign.itic matter. rrhe cho(·Olat e-brown cla y becomes lllUCll 
lighter or piul~ish on drying. The very clark clay t JHlt eontaiJlS 
Jittll' iron burns white. The clay ,is n early everywbeL'C distinctly 
micaCCOllS, auu t.he heels at SODJC! p laceS incJncle COllSitlerable fine 
sall(l. It occm·s generally iJJ thin beds, in wllich tile lamination is 
ve1·.v fine and regular, and at ruany plac<'S it shO\\'s silvery-white 
thread-l ike edges of , andy part ings. 
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'rhough gcHerully dark, sonH• oC the clay of this fo r·mat.iou is 
li!lht g ray or, whl.'rc it is exposrcl to the action ol' t lte weather, 
even white, for· W<'HtlH•t·ing prodm•<•:o: a whitisl1 flal<y sur·face which 
toward the bottom o( the expo ... ure is covered with loose slump 
materiaL 

As already stated, the clay at !tome places is v<•ry sandy, and 
at other s tht' saml becomes predominant. H rnny he intimately 
mixed with t ill' day in the betls or· it may form distinct sand part­
ings, which locnlly U<'come decid<•dly sandy hC'ds. On the whole, 
however, the fOI'mntion consists muinly oi clay, us th<' ] Jolly Sprin~s 
h<>ds consiJSt muinly of saud, <,o that a. the two for·mations dip 
beneath tl1e lowlnnd o.f the ~rissis~ippi flood ()htin tiH• lower beds 
form an impor·tnnt aquifer and thl' O\'erl~·ing c loy~ form effecti,·c 
confining beds, producing idenl conditions favorublc to artesian 
J'lows. 

The ligt1itc of this formution, so far as obs<•r'V<'ll, is not so 

firm as tlre older lir.rnite of th<· A<:k<'rmau formation but is quite 

a pure. The color is rich brown, of lighter tint than the earlier 

lignite·, and tlw 1-iPN·ific gravity is lower. The dt'posits of lignite 

nrc perhaps as t'xtensive but ol' lel>s aver·age tl1ickness. 

Distribution and physiographic expression.-1 11 well tern )lissis­

sippi this fo r·mHtion crops out i11 a ruu·row, broken band that skirts 

the ~ l isslssippi J'lood plain. In fnct, thls part of th<' formation can 

hard!~- be suid to hnve any actual nutcrop t•xcepl in tlw face of tlrc 

bluffs Urat bor·dcr the Delta and in the banks of str<'l11ns that have 

t·ut through overlying younger· d1•posit as they pnss out of the 

uplands and drhoucb upon the ~ I ississippi flood plain. These 

younger dt•posit...,, consisting of basnl sands and ~r·avels with an 

OVt'l'lmrclcn of ICil'SS and brow11 lon11r, are tltickcst 111'll1' the bluffs 

nnd thin out <'ll~>twurd, so tl111t tlr<• Ur·cnada beus ur·e but'ied hetH•atlr 

them to a depth or ~5 feet towul'(l their easter n limit Ulld 75 0 1' 100 

l'<•t.•t in the edt,{<' of the bluffs. 

The fornrntio11 outcrop:. in lht• bluffs of tlH• Yulohu ba Rh' cr 

11110 its trihutury, the Rogue, in tlu• vicinit~· of Urt•nnda. where it 

wns fi rst namrd rLs a distinct f'or·,untion. A co11ti nuntion of this 

outcrop is l'XJHlsPd 011 tJ1 e Bog-til' n mi le north of Duc· l< IIilJ Rnd t)ll 
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the hillslop<~s on the southwestcrJJ edge of the town. 'rltese ex­
posures arc> confil1ed to the river hluffs al1Ll to small a~·eas slop ing 
up to the bil ls we~t oi Duc::k H ill. where the beds par;s under what 
seems to he the lJase of the 'fa"llHhatta .fonnation . 

Wells at Oakla nd, YalolJLLslta Coltnt.y, pa>;s through the 
y01mgE'r smficia I devosits and the Grenada hcds ami strike water 
in the IToJiy Sprin~s sand at a depth of 450 feet. Small exposures 
of the Grenada beds occnr in the bnse of the bluffs n ear Charleston 
and are generally capped w itlt small outlying ·masses of Tallahatta 
qnartzite. Wells al Uharleston pass throngh the Greuatla J'ormati0n. 

In Pano la Uounty, \vest of BatesYiJ.lc, around 'rocowa. and Nir ­
vana, lignite a.ud gray clays of tltis formation occur at or near the 
surfaC(' over consitlerable areas. The 1 ignitic clays are exposed on 
Coldwater River, iu Tate County, and a similar small exposure of 
brown lignite and gray clay occurs in a bluff on a small str eam 
near Pleasant HiJI, 10 miles northeast of Tier nando, DeSoto County. 

The locatities enumerated show that the actual areal outcrop 
of the Grenada for·mation in western Mississippi is limited to bluffs 
and hill slopes, all(l 1 ue areal extent of the deposits i.s detet·nunec! 
largely hy well record~. 

As 11lr1~ady see11, the Grenatla beds o£ western Mississippi dis­
appear lJeueat.ll the Claiborne so uth of Duck llill, in Montgomery 
County. 

Structure.- Asicle from tht- evide>nce obtained from well rec­
onls. the ascertaiuerl dip of the water beds of the underlying !Iolly 
Springs sand gives fairly 1:eHable data on the cbp of these beds. 
'L'he dip o£ tlie water-bearing hcds of the Holly Bprings sand from 
Oxford to Clarksdale, Coahoma County, is estimatf'd from well 
boriugs to be 2± fcrt to the mile. The clip from Oxford to Clayton, 
'fuui~a County, as similar!~· estimated, is 24 J j3 feet to the mile, 
and that f l'om H olly Springs to Lake Cormorant., DeSoto County, js 
30 feet to the mile. lf tltc fo L·matiou has a dip of 25 feet aud an 
average width of oulcrop of 10· mi les, its thickness would be 250 
feet, bnt it~ UJaximum thickness way in fact be consklerably greater 
than tltis. 

'l'lte dip of these' beds is toward tLe west and southwest, and, 
so' .tar as the' avaHable cvid~ncc· shows, . ,~ar.ies !.Hit slightly. TJ1e 
strata apparently have 1mdei·gone 110 disturbance or clcfonpatiou. 
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Paleontology.- No fossils have been discoveL·ed in the Grenada 
heds pxcept impressions of vegetable remains, wl1ieh have been 
l'<'nwd in the lig-nitic clays at n few places. The outcrop on the 
Bogut' near Hrenada furnished <ln intere ·ting collection of fossil 
lea\'es, a list of which is gi,·cn below :L 

Fossil leaves from the Grenada formation near Grenada. 
Anacal'dltes grevllleafolln. l<'raxlnus johnstrupl. 
Apocyuophyllum mlsslssipJ)iensl•s. C ledltsiophyUum eocenl<•um . 
Apocynopllyllum saplndlfol!um. Juglnn'S scb imperi. 
Aralia acerifolln. MelastomHes americanus. 
Aralia jorgensen!. Menit>hylloides ett.lngsbauseni. 
Artocarpus pungens ( ?) llfespllodaphne eollgnltlca. 
Banksia safford!. Metoplum wilcoxianum. 
Bl'melia grenadensls. Mlmos llcs varinbllls. 
Caenomyces pestalozzites. l\11musops misslssipplensls. 
Canavalin eocenlca. Myrcia bentonensis. 
Canna eocenlca. Myrria grenadenals. 
Cnrpolithus gre·nndcn'Sls. Myrcla wilcoxensis. 
Carpolithus pilortli'J>oldes, Nectaodra lancifolla. 
Ca1 polithus sophorilcs. Ne<'ta.oclra pseudocorincM. 
Capparis eocenlca. Nlpadltes burtlnl nmbonatus. 
Cassia glenn!. Oreodaphne obtusifolla. 
Cassia lo,vil. Phyllites w·ilcoxensis. 
Cassia mississippicns ls. Plan era crenata ( ?l 
Cht•ysobalanus Pnceulca. Proteoides wilcoxenais. 
Chrysobalauus lnncqualis. Plel'ls pseudopennae fonnls. 
Crh:vsophyllum ficifolla. Rhamnus coushatta. 
Oalbergites ellipUrlfollus. Hhnmnlls cleburni. 
Oalborgites ovatns. Sabnlites grayanus. 
Olllenltes tetrac·erafolla. Sapinuus Cormosus. 
Dlllenites texens is. Sapindus misslssippleusls. 
Dryophyllum puryearensls. Saplndus ox:fordensis. 
Dryophyllum tennesseensls. Sophora wilcoxiana. 
Englehanltla elllngshat•seni. Sterculia puryeareusis. 
Eugenia grenadensls. 'T'erm lnalia wilcoxiann. 
Ficus monodou. 'T'em s troemites lanceolotus. 
Ficus puryearcnsls. 'T'e rnstroem ltes ovalns. 

Economic products.-This fonnatiou contains an obund::mcc of 
~rn.'' cla~· s uitablE' for making stonC'warc all(l pottery, 11nd also an 
11bnndance of c-lay s ttitable for maki11~ common hrick. . orne of the 
s11ndy clay may mak<- excrllE>nt fit•t• brirk 

ln Tallahnt<:hic aud acljoinin~ cotmtit-s lhc whitE> refractor,v 
<·lay of thh formation, wl1ich OCCHll'S in large deposits, has been 
worked to some ext.rJJt, and th<• rlay has heen nHtrl<etcd pro:titably. 
The deposits arc worthy of further development ancl will eventually 
pro''<' a Yaluahlr r<'som·cc. 

Lignite of ~oocl quality outcrops at a number of places in the 
bluffs but has not yet been dcveloprd. 

I Berry, E. Vv., Lowm· Eocene rJoras or southeastern America: U. S. 
Geol. Survey Prof. Paper No. 91. p. 38. I 9Hi. 
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LOCAL DETAILS 

Grenada and vicinity.- A t. t he type exposures near Grenada 
Cr ider1 gi ves the fo llowing section of uppermost \Vilcox in the hill 
just west of Grenada : 

Feet 
4. Yellow loam and Lafayette capping top of hill. 
3. Impure laminated gray clay ...................................................... 50 
2. Oreens ands interbedded witll thin layers or clay..... ............. 50 
1. Darker colered lamjnated clay, the lower Hi f.eet being the 

dark-blue, highly cross·bedded, s ha ly c lay seen in the bank 
or the river. It Is a lmost entirely free from sand... ............. 50 

The g1auco11itic bed, No. 2, is nonlossiliferous, so that it is im­
possibl e to be sure wh ether all of t lus section is upper vYilcox, or 
in part lowermos t Claiborn e. 'l'here st:>ems to be no stratigraphic 
break in the section, yet t he sands and clays tmderlie highly oxi­
dized glaneonitic sandy marl that seems identical w ith s imilar 
material of Claiborne age in the sections both east and west of 
Winona aucl at Yaideu. T his Cl aiborne material forms a continuous 
outcrop in the cuts and washes aloug the Green wood road from the 
top of tbc hill west of Grenada to th e poor farm, 41f:.: miles to the 
west. A t this po.int Claiborne quartzite appears 0 11 the hillsides. 
East. of YHi<l rn th e glan conjtie llHI.rl ::; both nnder1ie and overlie t he 
r1nartzitic heel, so tl1at these ferrugin ous glauconitic beds ,~· est of 
Orena.da wonld seem to lJc basal 'falla!Jatta, and th e underlying beds 
uppermost vVilcox. 

A mi le east of Grenada and half a m il e up t he Bogne from th e 
\ragon brirlgcc'l, on t he east side of t he river , the bluff shows the 
follo\\'ing sertion: 

Feet 
5. Ye llowil:ih-gray, s iliceous saud, passing upward into yellow a.ud 

then reddis h-yellow sand (all pa1·tly con cealed by s lump 
and vegetation) ............... :.............................................. .......... ... .. 52 

4. Gray sandy clay. containing here and lhere beds of pure 
clay ................... ...................................... ......... - .................................... 40 

:l. Laminated gray cla.y . micaceous, passing in to the under-
lying' hell ............................ ... .......................... . ............. .. .. ... ........... 4-10 

2. Gray lip;nitic clay, fossiliferous, with -good black impres­
s ions or leaves. th icker bedded than bed No. 3 or No. 1..... ... 1 

1. Chocolale-colored clay (pinkish on drying) , thin-bedded, 
micaceom; aud somewhat fine ly sandy along lamination 
planes, foss iii ferous .................. -.......................... .. ..... ...................... 12 

This deposit y ielded th e collection of f ossil p la11ts r r pot·tecl 
above. 

JCrider. A. F ., Geology and miueral r esources of :Mississippi. U. S. Geol. 
Survey Bull. 283, p. 28. 1!106. 
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On the ProYillence road, a or 4 mil es east of Grf'nada, the high 
brok eu hills are capp ed w.ith musses of ferruginous concn•tiouary 
sandstone which, as the lens F;how~, ]!'; ~lauconitic. 'J'he I'Ock is not 
fossilift'rOll~ but a.ppea1·s to bl' iclent.ical with the Claiborne rnatel'ia.L 
110ted w est of Gt·euaua 11nd at Winoua and Vaid en. 'l'hc discovery 
in it of scattered angular hlocks or quartzite increases the proha­
bjJjty that it is of Claiborne age and suggests thnt th e edge of the 
Claiborne once extended over the range of high hills between the 
Bogu£> and the Yalobusha scvernl miles east of Grenada , but has 
b£>en fo r the most plll't s tripped away by erosion, len,•ing only 
scattered outliers. 

Duck Hill-In th e submhs or Dnck llill the beds of t he Grenada 
formation are exposed at the basm; of surrnndiog slopes ancl on the 
east bank of the Bogue l mil e 11ortheast. On the north slope of a 
littl e em i11ence upon wllich stan ds a negro chnrch. in th e southwest 
part of Duck Hill , a11 old excavation bAs exposed the following sec­
tion , all of which belon~ll to this formation: 

Feet 
3. Red clayey sand. unstratiCied, except toward the base. 

where It p~sses Into the underlying claY---··············-- ............. tO 
2. Clay. dark gray when wet, light g ray on drying; thin bed· 

ded; on weathering the material separates into very thin 
laminae; somewhat finely sandy, the sand being unevenly 
disseminated through the clay or lnterstratifled with ll In 
tbln laminae; rather coarse, micaceous, commonly rross· 
bedded, gray to yellow and red .... ·-·········-································ 10 

1. Continuous with bed No. 2, but clay freer of saud and the 
gray clay at the base almost tlure. Nonfossillferous......... 5 

Th<> base of this exposm·(• is at the elevation of the main part 
of the town. WelJs in thl' t own strike water-bl.'arin~ sands at a 
depth of 40 feet. wllich 11re probably heds intf'rcalated b<>h\'een the 
c ia;\' hed~> or the (h-enadn formation. The ridge~ just we~t or Dnck 
llill a r e <'app<'cl with glanco nitic ~and , wh.ich is probably Claiborne. 

Abont a milt> not·th eu~t of' Dnck TTill the 13ogne h11 ::; und<>rcnt the 
poinl o[ a ritlgl' GO .feet high. 'l' he str:tta exposed mnke th e finest 

' ~'>r.ct i()ll or th e <lrenada formation that has yet heen l'i('(>11 in one 
vrrtical race. 'l'h e section. wldch is 60 feet hig h ami ~~00 f ed long. 
shows th e fo llowing beds: 

Feet 

1 t. Coarse red sand .. ······················-···················· .. ... 5 or 6 
10. Thinly laminaled light-gray clay wllb sandy partings 4 

9. Mottled gray and rusty red Indurated sand, In places 
hardened into rock aud forming sJight projections that are 
noticeable in outrrops around Lhe hilL. ........ ·- ............... 1to 11/ 6 

8. Thinly laminated clay like bed No. 10............... 4¥.1 
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7 . . Brown snuff-colored sand and light-gray clay inter mixed in 
horizontal th in strata, the clay in laminae one-half to 1 
inch thick, rarely more, tl1e sand in broader bands aud pre· 
dominating, becoming more almnda11t toward the top............ 12 

6. S~ratlfied and cross-bedded sand, variegated in color but 
yellow below, pinkish-red above, and sbad.ing to white in the 
middle: rorms a sleep slope above the clay bed, which 
stands in a vertical face ···················-··········· .. ·······- ·- ...... ............ 5·6 

5. Rather heavily bedded pink and gray clay (chocolate col· 
ored when wet). with very thin sandy partings, generally 
silvery white. The beds show h~avy joint blocks, so that 
the face or the wall contains numerous projecting points 
and re-entrant angles alternating witll smooth surfaces. 
This clay seems to be identical with t11at 1 mile east of 
Grenada, on the Bogue, and here as there it is h ighly fos-
silirerous but the leaves are more fragmentary ...... -................ 51h 

4. Yellowish-gra.y sand parting and a few streaks of light· 
gray clay -········· ················---·----··- .. ··-········· .. ·············· ................. -. 1 to 1 1/6 

3. Thinly laminated gray clay, somewhat micaceous and finely 
sandy, locally with thin lenses of sand. Darker material 
at hase ............... ·-······ ......................................... - .... ·- ····--· .. ···-··· . 4 

2. Reddish-yellow, thinly laminated sand, indurated more or 
less into ferrug1nous brown horizontal plates .... - .. - ............ 2 

1. Yellow, medium fine micaceous sand, loose, sll'atified; 
shows some cross-bedding toward the top and contains a 
few streaks of white and gray sand .......... - .................. - .. - .... ... 20 

The basal sand furnishes water to the sh~tllow wells in Duck 
Hill. 

The soullierl1IDOSt outcrops of th e Grenada beds, now known, 
are those arouilCl Duck Hill. F 1·om that point southward the Talla­
hatta beds seem to have transgressed the ·wilcox, and outliers of 
Claiuorne quartzite RlllTOUDded by 'Wilcox beds are .found on the 
b.igh r.idges at a number of points several miles east of the main 
outcrop·. Some of th ese apparent outliers may, however, prove to 
be quartzitic .facie~ of the Wilcox strata. 

Occurrences north of Grenada.-North of Grenada the outcrops 
of this !ormation occur in a ser.ios of small areas along the bluffs. 
Lignite and lignitic clay of t.his group are exposed at several points 
from 3 to 5 miles north of Charleston, Tallahatchic County. Along 
the face o.f the llluffs between the Tallahatcbie and the Yocona, in 
Sees. 8, 9, and 10, T. lOS., R. SW., there are outcrops of beds of 
lignite and lenf-be~ring clay of tbe Grenada formation. These out- · 
crops are in t.he vicinity o:f Tocowa,-one in a ravine a short dis­
tance behind the hotel and another about a. mile farther down the 
valley. Similar outcrops have been noted at Nirvana. 2 mUes east 
of 'rocowa, in a deep wash. A bed of lig11ite 16 fe~t tl· il'k was re­
ported from this -vicinity by Harper,l but later investigations have 

lHarper, Lewis, Preliminary renort on the geology and agriculture or 
the State of Mississippi, 11· 196. 1857. 
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failed to <.liseo\"Cr beds of more than 2 or 3 feet in thickness. Tn 
t:>ec. 25, T. 7S., R. 6"~., in Panola County, on the south side of a 
.small creek, Ilat·per notes a bluff 30 feet high, the whole thickness 
of which, except a few feet of soli, CXJH>!ieR beds of the Grcuada 
formation. 'fhcse beds consist o£ white, red, and black clay, the 
la t micaceous. fiuely lam.inated, aud interbedded with gray sand. 
TJignite was not seen in this <'Xposm·r, though the basal clay is highly 
I ignitic and tn·obably OY<'rlics beds of lignite. 

At ~arah, on the Coldwater River , in Tate Connty, the lignite 
and cla~~ of tlus £ormation outcrop in a railroad cut. In a ravin e 
ea t o£ the raih·oad. a lmndrecl yards ot· more from the station, a bed 
of lig11ite is reported to ha. ve been once exposed to a thickness of 12 
feet, though the base of the bed was not revealed. Other beds have 
been Teported on the hills at higher levels. 

Jn DeSoto C01mty, 8 miles northea t o.f IIernando, and 2 miles 
from Pleasant llill. in a mvjne 40 feet deep, the following heds of 
tile Grenada. fot·mation a1·e exposed hC'ncatlt 30 fert of loess loam 
and t<'rrar(• sand and gravel. 

5. Stratified yellowish sand .... ..... ..... . ..... ··········-··· 
4. Gray joint clay, quite pure and plasUc .... - ...... . 
3. R ich brown Jignlte. not so fJrm as that of :\o. 1.... . ......... . 
2. Gray clay ···-··················· ................. .. ............ -.... .. ··- ..... . 
1. Brown lignite, rather firm ....................................................... . 

Feet 
4 
4 
2 
0.25 
1.5 
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