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Character and thickneas . The Keokuk is a maesive , fos sil-

iferous chert t hat varies in color from white to li.ght gray. Loce,lly 

a gray , dense limestone is int erbedded ·:tth the chert. In sec. 34, 

T . 20 N., R. 20 E . and sec. 24, T. 20 IL , R. 19 E., a massive, co a rsely 

cryst alline, gray limestone is pr esent i n the Keokuk. This limestone 

is tarren of fos sils, but locally as in sec. 24, T.. 20 N., R. 19 E. it 

is bounded. above and. "below b¥ chert beds of the Keokuk: type. 

Along t he Grand River the Keokuk forms t all cliffs from 60 

to 80 feet in height. A'ay from the river it forms high rolling hills 

with deeply eroded, dendritic drainage . Since the Keokuk surf ace is 

covered with chert rubble and hence is impractical to cultivate, the 

hills are usu.,..-:i.lly covered with a heavy growth of scrub oaks and sumac • 
.. 

!n some places the chert has been altered by weathering to 

tripoli. An excellent example of this may be seen in the stream cut 
., 

C!'ossing the h.f::l.lf-section road in sec. 19, T. 20 N., R. 20 Jil . 

Sink holes, found in sec. 1, T. 20 U. , R. 19 E., and sec. 33, 

T. 20 IL, R. 20 E., are believed. to be associa ted with the Keokuk forma

tion. The underground ·Jater dissolves t he limestone beds from the 

Keokuk and the overlying chert slumps into the cA.vities forming sinks 

in the overlying beds. The sinks in sec. 33, cover approximately one

fourth square mile . 

The Keokuk ranges in thickness from 30 feet in see. 11, 

T. 20 N., R. 19 E .,. where the upper and lower boundaries are exposed 

to 85 f eet a.long the :river in secs. 9 and 10, T . 20 N., R. 20 E., 

where only the upper boundary is seen. This variation in thickness is 
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due to disconforma ble r e l ationshi ps a bove and below the Keokuk. 

Str13.tigraphic rela tions . The Keokuk is bounded above by :pro

found. disconformi ty with beds as young a s ttGr ?..nd River 11 over l appi ng 

its uneven surfa ce . Througl1out mos t of t he area , however, the 11 Moore

field11 lies disconforD'k."'l.'bly on the Keokuk . ( Fi gure 4). I t is separated 

from the u derly1.ng Reeds Spring by d.isconformity. 

Pa.l eo;n.tolo g;y. Loca lly, the Keokuk i s fossiliferous, with 

Dicty;oclostus cra.wfordsvi llensis, Neo za-phrentis, sp,. Sni:dfer 

floy~ensis and other forms preserved a s internal molds a nd ca sts. 

(Table I). 

Age and correlation. The Keokuk is classed as Osagean in 

age . and is correlated with. the lower part of the Keokuk a s developed 

in t he t yPe a r ea .26 

11M.ayes II Group 

The t erm Mayes was defined by Snider,27 to i nclude the beds 

·bet ween the HJ3oone 11 chert and the bas e of t he F'.;!Yetteville bla ck sb,3.le 

a s develo:ped in Mayes County, Oklahoma. . He ass igned these units to the 

Chesterian Series . 

l n 1941, :8rant 28 subdivided. t he May-es i nto four 1i thic uni t s 

261 n T- 8 
• A • .ua.udon, .2:Q_. cit. 19)9 , p . 33 . 

27L. 0. Snid.er , 11 Geology of a Portion of Northeas t ern Okla ... 
homa, 11 Okl ahoma Geological Survey, :Bulletin lfo. 24, 1915. p. 27. 

28 
R. A. Brant, 212.• £it., p. 1. 
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Fig . 4. Keoku.k-"Moorefield11 contact,. sec. 11, 
T. 20 N., R. 19 E., 15 f ee t •es t of river in old 
r a ilroad cut' . 

IBRARY 

• 



18 

TA:sLE I 

FAtnWLJ1$ FROM THE K:mOKUK IN TR'Jl; :WCUST GROVB AIUJ!A 

Localities 

12.345 67 

Neoza:phrentis !:Q.. • •••• .•• . •••••....••.••••. . ••• X X • X • 

Allorh.ynchus a,etergusis Winchell •••••........ 
Clio teyridina parvir ostra ( Me k and Worthen) •• 
Dictyocl ostus cra:wfcrdv:Ulensis ( Weller) ..... . 
Hambu.rgia ~ Weller •..... . . .. .. ...........•. 
~-9-osyrin~ gigas eller . . .. .. . ... . .. .. ..... . 
:Pseud.osyrinx keokuk Weller • . . . . . . . . . . .. . . ...• 
Spirifer carimtus Rowley ... . . .............. . . 
~ irifer .flo,ld.~nsifl \'.reller . . . . . . . . . . .. . ..... . 
Spiri:fer lf.~olro - &.11 •. . . .. ..... . . . .. .. . .. .•... 
Sui r ifer }-oggni Hall •. .. .. .. ....... .. . . .. ..... 
Spirifer mont wmeryeneis Weller •. ... ........ .. 
Snirifer mortonanu~ (Miller) •. ........... .. ..• 
S:pirifer rost elle.t us Hall ........ ... ..... . .. . . 
Teteraca.mer ~ subtrigona ( Meek and. Worthen) •••• 

• X • 
X • 

• X X • X 
• X • 

X . X 
• X 

X . X 
. X X . 

. X . 
. X . . . 
. X X 
. X . 

• X • 
• X . . • 

1. I n creek bed 100 1 nor-th of ford. in the N\il¼ sec. 1, T . 20 N., R. 19 E . 
2 . Along west side of river bank in east ½ sec. llt T . 20 N., R. 19 E . 
3. Along weet sid_e of river 'bank in ea.s t ½ $ec. lL~. T . 20 N. , R. 19 E. 
4. 100 1 wes t of hou~e in t he NE, SW¼; sec. 24. T. 20 N., R. 19 E. 
5. 300 • north of ITighviay 33 in small stream cut i n the NW¼ of sec . 25. 

T. 20 N., :R. 19 ]il . 
6. l ri creek bed under bridge i n SW¼ of s ec. 2, 'J!. 20 N., R, 20 E. 
7. 50' east of ¼ section road in stream bed i n the mf¼ of sec. 33, 

T . 20 N q R. 20 E . 
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which he called Moorefield1 Hindsville, Batesville, and Grand River. 

He assumed that the lower three were equivalents of units already 

establ:i.shed in Arka.nsa , Inasmuch ,a.s the valid1.ty of his te1·minology 

is questionable and since the term Grand River is preoccu:pied, usage 

of these names is qualified by enclosure in quota tion marks . 

"Moorefield 11 Formation 

f!istqril, Qf ngmenclaturet. Adams , :tn 19041
29 d.efirred: ·the 

Moorefield shale as overlying :Boone limestone .and underlying Bates

ville sandstone of ArY..ansas. It is n~med f or exposures near Moore

field, .Arkl;l.nsa s • 

.l3ra.nt,JO a.pplied. the term 11Moore:field11 to a sequence of 

argillaceous limestone bed.s aoove the KeoktLl.t: in northeast e:r:n Oklahoma. 

Distribu.tic:m. The best exposures of "Moorefiel«' J.re found 

along the banks of the Gran.d River extending from see. 5, T, zo N •• 

R. 20 E. , to s,a. 26, f. 20 N.~ R~ 19 E. In sec. 32, T. 20 N. , R. 19 E. 

the ltMoorefield" erops out on the crest of A-n east-wes t anticline a long 

Chout eau. Oreek. Throughout T, 20 N .. E.. 20 E .. it is :found in cont~ct 

wi th the Keokuk. 

Ch9.racter and thickness . The 11Moorefield11 i s a grr..-w-black, 

dense, lithogra:phic limestone wi.th occasional g;ray--Dlack shale streaks. 

Weathered er.posures of the 1:imestone have a pl aty a:ppearanc::e. 

(Figure .5). The 11Moor·efieldll is characteri!?.ed. by the occurrance of 

29G, I. Adams , A. H~ Purdue, a.nd E. O. Ulrich, "Zinc and. Lead 
Denosits of Northern Arkansas , 11 United St a tes Geol ogical Survey, Pro
fe~ ·ion.al ~~per, No. 24, 1904, p . 26. 

30R. A. Brant, Ql2_, cit • , pp. 18-22 . 



Fig. 5 . 
T . 20 n., R. 
mouth. 
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, ---

11Moo:refield 11 platy limes tone , s ec . 26., 
19 .t . on sout h :r iver oa.uk we .. ·t of creek 



bla.c t eh.->rt no tu.es ner1.r t he 'b _se of t he ttni t. J... 'netroliferou.s ' ·Odor i~ 

noticeable on freshly fractured wrf~ces . 

The itt'oore:field '1 vr-tl"il?.tf i n th1Ckne"r hem O fe . t in t he creek 

becl. in soc. 26 T. 20 N •• n. 19 R,. t 33 fret 6 · ches in ec. 6, 

4'. 20 N -t R. 20 • . South of the Shrillt"IW t,.i~t1r datt on tho -1ast Ai de of 

the Gi•nn~-, ivPr, in 1Mic . 11, T . :?(') lL, H. 1< ::: .• on foot of d:1.rl· , 

g l e;ucorrlt (:. shn e 1 o p rr--;:,ent i:i t th£ b~.e of tr-.t, •Moo:r. r- fiel . • 11 nort h of 

tht:3 tlam, i.n an ole t'nilr , c e1 t th t!. s111: ... 1e 1ij o ~- y t •·o 1 ch~z t hick . 

Thie u.11it i f; :no ~..,1•0 .,eu · n ".!J l :1.rc 0 ,s of Keoku...1r-- 1f?-1oorefi ,t!lt'.'' expo ur~a. 

for in many inttance l'-! • gra.y- i litl1eygre:phic Hm0<,tone ~ .. )~.w,ar to e de-

po~ t?.d around t e Xookuk chert kno . n. A.11 "''XO lle:nt e7.:Pll'l}"l l e of t h . 

•• 1. .t\tod.ng1} ef:fcct of 111'-lotlrri:fieloll on KeokuJt m'it, bP- e~n, in tht• 1.rwf 

of 1;1ec . ::33 . ? . 2, !J •• R . 2C '!i! . 1 .-rhere :'I. light r,:r, ~ lithogr :Z!ph.!c lime-

• t ern~ 1,, t h gla 1con.i tic sta n 1 cl'rA-J" d. a.ro,1nd "" sm'.'l-ll Keokuk chert kno b . 

lo fo1rn1la , e:r(l colleete d :f'r~m t he lit1i=>-stone, out duo to l iiholog .c 

~ .m l ar ti~ • t i eons i cred i!J,foor. field . tt ( toe m~~s red SBCt 011s • 

'1''!\bl ill II iano !It) . 

Strr~~ifil'.'~:Ph.k !,':'l~tionti. The "Moor, f'ie.ldfl un erli· ~ t he 

111iind~v l e 11 confo ,ibly ,.;nd ove:di~! the Keokuk ,1 t h G.hr~rp di eori

:form1 t;y. 

P .le1!1!oloey . A coll~ctioIJ .. i·J.t'J.e frr,m th!:! 11Moorefield H y i elded 

$\1.Ch C6mmo:n form& iSl-9 ~i9X't.~;h!,'hu.g ~;r1ion~.f'i'lJN/l., G1;if'!i~bides nUr:Jtulopu.a , 

nnd ~pirif er --~r, a.nu~ . lh• f :;u?'llle~ co.U f!c t ad '¼re liated in T9. ble IV~ 

£;:ge 11.-n~ cmr:r:£;t.g.td.t1 • ThP. ~MoorPfi.eld 11 i cor fll~teo. wi th the 

l w r Moorefiel d. of A.rke. ri.s ,1hicJ, h"ln been clia.~l'led ;i~ St. Lou.ifil. 
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'lli:nd~itS.l.l. ·" ~tliat .on 

&,ftit!ll'X s.t, mo.m~mJa~t.t!?.!• ''t.l~d.u.e, ttmi Miser, f 1~ fi, :)) nt,lll!e~. 

fro~ (1.1epoU11.r."Hil 'l'Ul)~'.!f litnl:llllV'ille. A't"k~tH®ilt. 

lir~nt, ).ti ln ll¾!1'"in(e th~ t.@r ~ n~.svtll~'* to Okb.hom-ta.,J 

~wli~'7 1 t. to iht!t id!~~ll-Y,$ItuUn.• li~~~ton ·. ~v1i~l)"it,!\' the ttMoo~e

f el.d 8 1 outhel"n Meye CQu.nt:,·._ 

i&i:t~-t~Pll~ Th• 41~1n1:.•v ll « ,Q)'opu out in a rt1 south 

hitrut 1,;tem.i11~ t-l tig.h tNl! CfJlnt~ t.,f th.e >!U."e,n U1 l mited o~p.<umrfJ! ti~ 

9-lll!:,;(.ltCt,t ~- 't~!~t.l, -1'.\e 11Rfndffrll1el". , a. f/¥.lfli~l'te~ u~ $ 

~'aY, w,; tu . eey tP,llin lbw i:cM . .f+. ,,.~.at ch~rt M'h 1~ ~on~, tu 

'Pl+~s t i:i,h • ''.t"t, tM un • t i. i,; in ¢1:0 ~ p~-01::tlmi tJ; to tM K ok.uk tb.ert "but 

"ea IIL I 8 ii I I a,·, I j "tJ "'Pl ii ' 4; If if I L;: 1 1 / 211 J ••• , · ~ I IH ..! c r : t' I j ,, . !' . ~, f J fl!ii . . ") ¥ - 4 • f J 

3· lil!l~ke:n~t.e lt~ ,ln.. 1tM.to:r-a:f!.E1Jld Formr~t'- on and, •· d(} 11 8-hiitl , 
'Bllte ll ta~t 1.et,, f '!trn~tt1.t,, ff &m!l:1~~~ MUHi~&1e)isn 91~€?.'t.:ml,+:m 
q,o,lw ,tfJ.,' Ia1ll~E";Utt., lu,♦. 26. tro .. ll.. 191.1.ti,. r-p. 1626~16 • 



hl t, gr-~ph. o t od um ~rJ etizt,ll!n lir.F" to, e., 1r1'e ::.I> ,Er ,1oteb.e 

or rn .P -~~ o! H1nd~itill~' Utholcu a~+, oool" r~t~d, in t'1e u.p•;er t .:ff. 

inch~e .¢ t .. iier:t:.,.. or tte d." ( •,..;g;1.1r 6). 'rh 

tt \ti d into :n"telvill' litholomr. 

inche • In ec , 6• ?. 2(1 ·1 •• ,. Ji ,. 20 i .• i~ .a "l.t ,l;r atll-t or the 'l>Tidgl'll. 

the •llJind v!ll~~ 1~ S f ,a~t th ekf ho ~<iv • a-pr>rox1 _ ~ t l,Y l!'lO y dn to 

a mPI.~u,:rod. · A!t Qtt, r. th a. 1 thr,; b tie ~:t~10-a1t , · •.Vf.'n l :no 

ty; c~.1 H}Und~Vill#.1"' _1n the north o hr:ilf c;f q. a. 6l • 2.0 1 •• B . ,?O }. 

(tl~{l, 1.r~, 1~1 U m d t:U ;f'ot m ·a1:n:w€?d ~c'Hon11t). 

i:1~£§'z.it!,trtt-pb1 g r:, ,Jat.,s.r,m... ''h Jtf{ n"9itill 11 eonto1'11l~ l,y under-

U. the ":8 t "· vi l II l.t~to110, and c-0nt'o1•1aA 1y nv~ ~, the •~o:r!!f1eldti; 



F.. (!.. 6.. ~l~oit't,:fhild1t.,.Jif.,rulnr:Ull't' eontact+ 
~ltint~ -r 'iri!l'?' l.ll'lk ,,,~t)t oi' Shalla tt~tt'l-i" drua: :l.rt 
•ee., ll, 'f ~ 20 ~ .. a. 1? i. 



11jjr?,ti'Yn-vi lle~ 1ormat1{)h 

i\~\2.1%, Slt n.,;t!';'nS}~!,t1J.,te... '.a!l.nn ,:r !~?lf ~·tmmo:nae, in ~St , J6 

ton $!\.nd.nt-on 1 VJl).t;~1tncton o~u t~r. Ar ~~l"ll\l'.\l't; it w~it t-~d\':lf ne y 

A.dl''t.l'~l ,l!,a'1'1d Vlr en:37 ~it tho q~))d toll!': illlm~~u)?lt~1y, (Plerl, ng th" Y.oore

£'1~ld h'lle+ fir-:>~ '.i!ii-,1t.of;V. t \(; ,/f.;i!~!lt~ .. 

lll"!ii.tlt)B ell;t , .~d th.e t~r nto tn,.h,homa ht l9l.l.1 • a .. .t lied 

)Oj~ • ,' . H1 , Oll , n,~ nt~l 
121. 1; u-ier,. }'. /.J,(). 

~'10. J. ,4\tll\tfft , A... H. 'lr~~u.<,, n-tt1d. ' . Q. Ul.r. -ch,. "t1:ne tc,,'l!ld I.0,a,Q( 
D~o tu of tto~th'!i!rtl fa...r~zft$t't.S," y11:1t,~ ~t.~t.•iHll ~/9&.ie.,dc\l_ §,!;t.tV@:t;. ;, tU:o,
!U~.!:l. l:1l'?tl£., 'Jfo. :?.l~. , 1901.J., :p. ~7 . 
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9.,\i~,f.•1>!,£1:~t ;)~s:l, ~.ru!, 'i:he «J~-.,.tri:ffill,Y14 'tt ~ llf,ht hl:u. 

f~l''f\1', · .lty U it-i)nei l!fh .~h ~,111!'.t~th~r'A v! th "1. tl'\n, Rllln<if ~p~.u.-~~n¢ir. On 

~ fr,"' h llA1.1•r~e~ ,~ lf4 q1.iM·r,1 iJ~c: . ."? -r.. 2 ·~ ., 1. 1q, t,.,. tht 11ll!'t.·t~~ 

v 1'.e iu ~ ~w. ~i--, 1.)et«ld.ad. dfl.n ~ lim1» tt,il •t w tli il'l<'J ~pp\\f¼'th't shal~ 

,.., .'.l't Htit11 h9•.ff'tl''-)!1 s vi t tte nh!i lc1v1• ':1~t ,-,-r ut~m. fl~ • l;, i~ ♦, ~~O ?! •. , IL 19 ~. 

t1llll' l :m,1~$tonl:' h~s b~C m~ l~tt,itiood ·1nd J(!),,itlt-01'1:lt\ tD ~ivo ;,, T.tl,:.1,t.1, f.ti..11dy 

,hi1 .• At th. s ~:i,tpom,.r{!. ey, ti. 1H1 }ieh hert .~9b1bl~ ~c~e •."Ji.tr. f<,'J:.nd 

·thrt:0 :fkl'@rt , ~v~ tht r-nrdn N:! of thsm fl/ .~lt'tm'tt.l.ll'1t1' in 1', :tMd •►c1111t':Y.l• 

l.:tne lima~tol!"l$ rl:i)ch ova.rli~• :r,,. t.-we loot 'J()1'Hii' c,f Cl'11.10e1"'$-blt~ ~ilt111t¢n.fa 

tit tha 11'.ht ~ v lViti tY11~ ~ 

1:h~ tt-ppl!!':r. '.iilh,t1, ·vi ll.c'1 ~u c1,~1~actari, · 1t1fl 1n the foen0t. 0-rtnn, 

t'L?"t?iJ!/i.11y ;-a.:nuuf.ondl.flf)ro1;1~ ~ih,·•,J .. ~ nttmthf!'t'. -:t!r~ a~o. 2'2, ti, 20 u .. rt. 19 ~., 

sw,:'k'- c;f S$C. :n, 'ii .. 2r., 1~ rn 11. . 20 :S ~,. o.n~ :t:'(~t, o:t -ctt~run t~ gr.r,y ~h"" ~ !e 

p'l"~aant. c.~i ~?'!!~ 7 art(! a) . 'th~ \t'P!"'Gt" thn:l$ "hf'td.~ ~t'f.* ~l.ef;Mntt to Um 

r·orth l!ll~d tl<:B; t ~◄hr,re U~ tf.t:ti .. .e,nd H1vf.'n .. ~ rc;iJ:tt ,:1.n,:(''t!ff>t" m.bl.y ~n th~ m·.ueive 

m dt\'.lt, port:ttJ:TI. t\f tl:w- tJ¼~t~n111ll.e - .t (~·~e Tf1,t.l":!$ :rt. l'U~ 1u~<l V for 

tn1t1~A;;:t1rr-,d ~l!)n !,lm'l, • 

fEit'1.'!fC;l.m:~i~£t_ ....;,.!l .~~.t. yt,t,tYZ., Ith: «'l,h~t o- ti 11 ~ !l tJVl"l.., 1 ~!6 thG 

t1H1 davill.t,i Ct,n:t'orr.tr/n.~11 1~11t 1~ <;-Vf:f'r1!1:.in unem1:t'ol'l1lt1t ~ ~ - tbo flGt•~ntl 

Hf ~~•t .,. w ttlJv, .1r,s in thfil Hfll.;· pf. ~fiC. J, f .. ?.! rr., i~ . -zp :i; .. tho 

!i:r~t~.·vtlln" i·mi:t~ m l(eo.nw- d.-µt t:D ~nl~th 

J~. ,.-rJ(Jilt.,n~. 'ff. • f~$~1t... w~x-~~, ao-ll~ctll;ld tr(>m th ftxm.t .s ... 

vtlle1
• hi th r !n"\111 • ~tSf~Jn~@ 4\t~~.nl,:tr~ni~ <ti rt;r. ~i9.E.bniS!'a~ 

~r....-.. ,nlS,a~!£:l_ ,.,.~.,.,, m~•&, :9~11! 1.~ MY~ fail(l0Lt:-05b:1,S}!,t,1\! QV.,qi~,.a (linll),, 



'4~ ~ tt, t 
l n Jl. •i, 

ao11thlffl~t e<. rn. • 

Ut!n~:z.nci R v ., .. ,,. co tfi;.et. outh 
:.:.ro ic~ ,~ 2t .. ; .• zor. f:ot trtJ ~h,., 



~{l~d, lli "(,}l'°tv t 
L!.il\ffitton~. ,gra.y, n <¼l)" er:,1rtr11.l..li nr;, 

· th ~'t~~ake :o;f lUh~,&r0,r, e 
l n'!(Httnne .... ' ~ •• ' ••••••••••• •• ••• 

t1m~iatorui>. 1;!,th'Q~.aphlc, ~r~. t.bin-
1)'ld0.ffd ., " .. ... ♦ .... .. ..,. ... -. • " •• /& .. ., • ,. .. "· .. ,.. ., ,. 

l~b,~!!Jtonr,1, C,o~r-~el.r ~Jttt lltm,,,, , thick 
l>ed.t~t. gJ."'~1':t ff} ~ilU':~t""tttte • ,. . ... , 

Limeg'> '·"• MMl ~h~l$t ~tE?l''n!1at1ngc; 
. r~ef!)Ul~t'l.1' b~dae4.,. tlmat-tone 
! CO~t" . q Q ¥"m~~:U.:inio 11.1 \b 
~tttJ....lttho~~ph1¢ l :t.l(<llto-n~ 
. tt-e~~ • Onlv eo~\l"~ 1 m.~ · tone 
f:t t.o & 1tf !!:'lr"tlU$ "' • • • , • ~ • . .. • .. • .. .. ~ 

(Sa~t ton tn"JTittr.rtt~d 100 f~et. ncl'ti,t). ~..,." 
I4ml!il ,t,Qne. t:O&l"tt~l, .. orystti.lUl')~, 

11J~t:trl• G':1 g,:q, foe U,U:"'~n~ u "* ji 

Sha.'l~. PaYw tht.n tMed ,. ...• , , •• . , .• ~ 
t ~o tom1. ~11r/.lt>ely Ol*Y~t, 11 oo. 

m~is~tve,. gr.+.T, f'(HhitU.fr,;;r('I-U ., .,.. •. " 
51-~l~" /i;l~llOOrt! tie. to11J-®$. llfe:toui. .. • . • 
Lh\fJ~t~ne.. Q~,arsely ory t~litn&. 

~V·• fo.ind.U.fell"ou.• • .. • , • • . ... , 
$h~l~. e111'UCO:tli ttc. .f{f'fHl!llt higbq 

fo 11t1Uf~r<ou~ ,. . • . . , • . . . • . , " . 

{!l.il~te Vill ~t 
Sbal .,. tl~ 11~, n1ti0 m ~nd bl~ck • • .. , •• 
Sb.til.ii! t 1 ~oltit, d -ghtly r.ail~. :r~ou~, 

w~ath rs pl~ty , • .• , .... ; . , •.• • ., .. ,. 

, •• . Vf!!::r l Yfi\l 
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S;n~r-i1£ !,n;~r,!\)0QC~fil . Hall , P..'nd v!eult~ .. l~stm b,f.l.te$;!1.llens;ip {Weller ) 

w~:re found in see . 6, f. 20 l .* n. 20 ~ . : qcinnn, ft,i!i,,f!\1lx:rtL:AV®:tP.I •. (w.ll). 

Moo~~:r. 1lcl :t'o:rmsi.t o n ef Ok:lr.Jm.n;a . tlr.n,tH" l)fotlY por-t .on~ li Jholb(;;.,ie~lly 

r l!lnem1>1€! th:,i, 11.u.ddell rdh::t.la o:f A't'ko.n~~, .:39 

S\i.oy 2:2'.;l. 2t. P.i>J!a,Dgl.&t'f.:~. fJ!h~ t~rm Gr Gtntl Zi ver •ms ih·~t 

ui(f)d. fer l"OC1'~s of Pan:naybta.11ian agfi 1n Michie;<iin 'hy 1Cll y 4(" in 19)6 . 

The Unit~ed ~&t~t t, t .. O;;;olo . "al flm•vey ,i.dowt od thie U$1!/.~f.1 n 1944- . 41 

gbmtt.{}; n St\e . 4, T. 20 N.,, lt. 19 .s., awl ~xtenci.ing soi1th t12.nd ea.st , 

39s . O • .lhff~n, Ort .... l Cotru:m;..1'.'iic~t:toa, 1952! . 

hl' . ~ '.bi • ,. t..•,.1 ~ ;r ,., Y ""'"'"""'"'n''-.. .,,,, .. ,, t .i:l'·,'n c;,,,,,,,, .. ,~-,,-' _i;,.,, .,.., .,,...,..,._ , • ,1;,. , -~e........ ,1.., .... ,;.., ,,,,, .~ .. . r-·, ., L.< . ...,,,,,& ,- v.i'' @ ~ ,,1..,,-a= •?·..,... ~ ~!!., 

hbl:\£$ttioJl 40, Oeologleal ~forie~ 34, 1936. np . 155•215 . 
4\;.. v. Cohea , n(',re~log;y ,,.no. Otl 1ind Gr:1 ~ 110 $1b1Ht es of 

~fout} Oetlt:t:,,,., ~ chig0 • ii Tuk-19.! ~t~At.fla. G~~.lM+9r~1 fu1tv~3.. ~~~~ .. m;j.nr~a~,u. 
Oil ~ {!,~O !i.~:n 11,, 1944 . 

42 
R., A,. :ai~ant • m~ et t ., pp . ,l- 36~ 



R. 9 r. . 1 rt. ·. ~ll ~ l' rt , ti 1) itf¼r- nd. ·. V"'l!'"' to t.h 11..t'l."'1'11.ee~ 

~r,-,.gt ,·l ··~-i:i~. tli e~-n.i!.fQ ~ )h~ "OM a. t vett._ 9 ~ ,.,~ '.1t med1Uf!l 

(:l"7~t lino lt.maotons wJ~• ch trpll\Y's ,. s,i 1¢)1.t pewolif~ ouo- o r on 

f't"r1t, b br-r-u1k. 'i'he m~aot v , h~d · nm bh 'b~i . ar J@p~\r~teid ~ th.ifs gr~ 

,,.,le br alt • A 'b A ('.),t gl~1c-oni U.c !'A.rid. 11h!'tlv C<>i?/u .. :na h'l 'lO'~~lly pre:g6nt 

'!. bhe eont"'.et w t . h~ UJl( . lt!nc 011-~.t~ Villti . It }1!,<;m-9e>,:th the 'ridi:r. 

0- r t}lfj- Gri:i.~d. R vel' <>n high~,- :n. tb~ ut,·,p r .. (\ "'l;to C!)tv.!:p(l <-.id of gr y. 

U:thogtr.t hie, uito#t\l l!ffr,..ll\ Ume ton f t.•h'llreat-.. 1. t,(tf-l"l!ledi 1. t~ 

cry. tal.H~, • hlghly. :t~ -~ ·l fi;rons li~N1,t¢rM.~" ~~i~q,j 09r,l,t!UJ\ 

i pr . 1 x:it th o\¢~t i:r.J.t i"ort:n ~- eon n1 ''l.tm11 z-o-ne no;u• th, <:t11e .• 

?h~r ftmrid ~ Clo~o ~tt:ti, 1 t1 to \ha Ec.oku:J.: t.he "Gr~~d. U:o-<!!%"11 

ccn'tr--in Q .~-rt p.e le- ., >'t , •ihly- der .ve4 fx,i>n . loc . l K o 1k tthir.J\ . 

The ttpf~r ••Gr-ind. t!!.~r , n~";".l' thrJ i~~tt$'rlll-e c~rtt~et, ';;(Uathe... to a 

l'""r,kli. br-6 Ot<lcr n1l ii Mt;h11 foe: tUf0 o'l.1.~. '111e flO_r.411,nd ,1_ if r" 

v~r from 2 to 35 fept ir. thickll~n~~ (T~ble V) . 

• :!.?!:.~i.tJ:nI!l!!S&.. t~l~t 9-~ • Thff tJ<}r~ , , ~tv~" ,lftconfo~·lhl,7 

ov. Uen. th~ •r•i~tt"n'ri. l~-t• t.id i ~vr~rl.19, n (;Ottf<t'~"Lblt ,,- th~ F ,t O• 

villa.. tn OE!Vmt"f.i1 lo ~ltM.re th. uaf"fl'.nd 1tiv.oril :t'etlt~ d1 ctl.y on tht 

t eolr.:u.'k:. 

tra~tr,lfl.Q:• ~ho .fJ(lr~nd U. ~ • ff , h gbl.3' fOt.tlli.1:tf~i'QU~ 

for ~ti tt. t,ld d ~ ~ r-e e-011 ct!cn.. tno \t.ditlffe! ~:::i;i1t1.t~ !Dst. 0:~1~~• 

:1 Utt ir1i 6~ _ _., ~PS1Jfa~Q~!f.fi! Slf1;1it.E:!, r.u d A.t~t 1JGU,l!~t! J) . ef , • 

Q2l!~~l\'i ~ ( t; ~ i'ab,lf) VI) • 

W, !,~d, qott, la,Mo.Q . Or:t f ...,,·n.m~l !!J'T1d~nee ~:rid str~t, ~-~~hte re• 



c~U.tieo ----·------
; ·. ,, . • f . ' ' I ••• ..,,, __ , -·••-~--------..1_)! ~ 5 . :? §_1 $ 9, J . l'l, 12 tl 

Ag:~•ft t~o2tln'1... ftn., st~ . S:!!ril QU!z, 
0 ·~ n a d Sb.1vn,. l"d. ~ •.• , ••• , . . ..•••• .. . . • .It. . • ,, l $ • 

~rcw1~g!·E9n e ~ (Ulr1cb) • ••• ..., . .• 
F2p,q,_t,r~t,\ inrt S..... 1'1.'::t 1; (Ulrich) . .... . 

• :K . . • . . - •- • X. . • • • • • • 

C;~tmaro.~~,~ Sp .. • " t ;. ,! {A I ;. ~ " • ;. " ...... ,,. • • .., ,., • ,, ~- It ~ • .. ... • X 
~"-"!~A !t'!ll'!llf.ti, 01:rt:, ...... . .. , • • • ,. • • .. • • • X 
QJ. j ~.XU.i.!lt qu'QlatE,q,lt,fl ,41,\ ( H~ll) .. .. .. :Z.: • , • • X • • • X 
£p 'i t . -b ch•~b.. R'i\11) • • • • • • • • . . • . X -~ i • ., A • • X • 

X • 
X . 
• •· 

Q
1
f. -~ ................ ·,· .. 1-e:r .. . ..... ~ • ., • . • . • . • ,.. .. • ,, X 

Q, ==;.,;;..:~~ ( ,o:rth~n) ., • • . . • • • X ••••• X 
• . 

• 
-!)1_. -~- .. , McQhf'•'0llf.lf • 1 ••• , Y ~ ·'- X .J,. • .JC • 
.QAet ac o~ !, (}~eC.hes. e;v) ... ,. • • • • . • l . . , 
?l!!!P LU ( •jlt ♦ ,,. ... ..... ~:i.t,,;it;Mlt ti ,. ' "' 1t .x . ., • * 

J!~i ~•fltn@¾'•iU,!~ ( &ll) . ..... , ' . . • • . ' )I;. X ~ • • ,.'\ 

~irt.t~¾!Jl 1\*Wsl:t. Vi:t.T ~ r-lf'.5€7'1rta • • . . . .. • • .. . • • . 
..,,.1 N>IJl·od\ ,. , nl!U.ll!. ( lk.11 ••.. , • H • • • • • • x : .. 
J~r1~en1:(! ;1.-:~~r'-·nM-11 ("r• ,e) • • • •..•. . ,, •••. 

• . . • ,. l 
. • . • ~ .. . ' , . • 

o;:thgt.ot.. f'.l 1~ ,t•~r. 
]r:.t%J .. ~Vi l f)lrty •• •.• • .. , . . . • • • • • • •· 

fu;til'lf f't }1 ,.._..:,..;...;__ lir,1 tl ♦ .... H • ••• , • :( • ••• , • X X 1l l X X. 
f ~ 1 . r.t :U, l~ id 00 d fl d 

• • X 

l., 

l r"t' . ..,. t ten "' .• , . . . .. . . .•• , .. , ~ . - ,. . J • • .,. .,.., , • • 
.,. .. .. 

. . . 

Oute""on mlon -~ ho nnrtu,,,.lllonth r()~d 1n t i) l"¼.l of ~ec. 1;- 1. 2 
t , l 1.. 

o-u.th •0d, of ,~~-\. •d to tt•~r, i r s .• • lJ., ~ . 20 11 ., H. 19 r:. 
t iti i ,, of PC . 17 . l' . ~~C1 1 •• 11 . l\:J c_. 

~Xt.ioA1.wei in ro~1d hr,.1d 17;; t north of ou1u1:::c,m,i O:rd,i,.n(HJ f~ 1ee in 
ac. 22 , T. 20 ·., , E~ 19 ~. 

S. t ·· .... of hill in t hr. fh,,t o:f t.c . 2t1 , 1!.: ~ 20 lL, • R. 19 !~. 

., 

., 

• 

.. 
♦ 

.. 
• 
• 
• 

" 

6 75. nc-ut}..tM, gt of ti:t gh,,,1 j :n, '\llhl"t'O 0 "1.0. T(H\kf: f\ e-ur~ %1.t:l'.rth to .g t 
b··c ~i;ct n 11 , in $1 ,o . 2.S. T .. 1() tr ,. R. 19 R. 



, .tt t h tnteh e Son of t hi 
R. 19 t. . i~ ~ t~!l CTcok 

10, r~,,,,~ ~nd. -ot bride un, r v 
1. 19 .• • 

south r*:nd O<Jfltt.tr Une t.tf e .o. !.::l T .. 2()lI •• 
!!'J.d. . 

·, !illlk at .H ghw :r '.3:3 n ~c. : , 1 .. ?, lf .. , 

11. Oti tt?1-~ &t" hi 1 t ~,o.t-:tt t no r.·th ~lid o-f 1>r dt:ta etv~ 'ti'v~r .i:n ·. e. 61 
T. 2-0 w .. .rt . 20 ;t;. 

12. In .:r1l a.cut 'L~t int rflioC ~n nf 01tt;t ort l n ro"" ~rid r:iil:ro ~ad in. t h-r,. 
t 4 - ' -II" , ,,, "" rj " ..., ·~o ', f.Ji:lt · !" t3.i.·., •:Ot', :t' o,.. "C, ,;IV ' ,;, ~ ,:;;, n •• rt, ,t;;. Jc, . 

13 . l.ZO i <+ri .t o ct ion H ~ tr ru It, ut.h 'flnt c.t;)l' ~t' of' · ee. jl. , f . 2 r .. 

l~\1.Q .. t. , tll "G:tt~d .1,v!i¢:rt lt ~o:r•r-rl1;t'te,d ~ th th.ct :8 .nd "1.ll.~ !~~ 

1jt()nir,;, mem1,el:' of the D11t tvill forrr..tttiort o:t A im11 ~ ~ 4') 11tr,d b~ ,,, fg:ned. 

ietm i~.r~tt4ll·Vtlle to 'b.t'ldn 1~0~1 kr~"l-m to b 1crnt: tit'.\ the Mr,ot-6£! t'ld f4lt'm~,

tion. In 19 ,4. :tlt\ .. t 1:rd.u '·• nd tiltti.eh4-' <.td('}i'½ll~id th~ Y··y .tt ·nl"I (:I 

v· l 

b.41 .. W. ~~imroondth it f!,JUJ.:'}.l Report ~ 1 .~.~~}m::~r: $·1)1?}$lo , ~~ ~ -
I.9l. 1, l.B9 l J 42. 

s 
O. I. .1dr-tt.m .~ . a. ~mt•• 1,:l •:u . o. U1r oh. ~ • t!,:i.t u P • 21-. 



~fM},t:,M~ mt~ t:lt~~.o.~~~Ell.• tn iHu& een-tf~.l fl d outh~rn po1"tions 

of th; ~.,.Y{'!1\ t h~ F~yr.r\t,(ll'\1111~ 1~, i;o'!lt; OSNli ¢11..' '·• tJ/: D,\l.l ~(,{:;UR)JtQf,I t lu.~ ... 

~ Gttbl.!thom,f.'l.phie 11trit'~~.to () with c:rtr1111'Jl'1 t.t1 ~'1:'c~' J:u.l.~ pa t. nt.~ JJ.n! ~n 

t.>'V4T't'l$l •~ · l~ek ttt11dl~ .h.1\1~. fhi;-, U ,!l'lrmto w~"'t h~.rlf e'l!'e, l!lt to ·'h.Ue 

·ind 1..n c,l'nuf.~l '.ll-~eka, whtab eov~ t 0 ,ttiJ.t'ln-int-' i:nu-!s.CQ: • ln ,ee .. l.Si 

f , 20 n., ~'.: . l '-1 !.!,.-. ("/9 .f .. ~t o! ,,lt~l'ri,'\U,n,t t h 'bedQ (!i'. Cl."-Oi31,, to V \l.Qcw 

l, m~&to11~ ~.nd nhnl~ ~~ ov;j?i~lain dh11-t;•otly ~ ;y th~ Atokt\ ~t1tt<!.J)tQ'ne. 

(l'l!tr,'Ul"e ~) . g0,u(t..l!t r,1,nd m:rth al.~1"1tt t h:!s ,ant~ mtte?' p pntt,1,u'.1.t t~ txpp~t' 

~l•thm. :la! tiie 1i'~)~t\~'V ·1.19 !• 11.tt :eb~GYV~ Rem1~~ of At o~ 1rtind Ba.1E) 

tl:\intt'I .., 1P~ full i~tte · ttJ ui li,tlttl .Q-1) noe $·i" ·~hil:! ,ltf;ck a-.h.~1~ :r,\o!.{,ts 

1 C'il "'"-0n..$oe tn.oo, J . \Wtf r, lnc• t t dG t*. Jiitp,-,qtu" fii!h,. a n · ae.... >.;.. 1' . 2 I ,.• 

rt. 19 ~ .. , t t/i'U.tt\ 'll ~~ . ~d th$;t th$ altiil'nt,tt,btg thtt'ta ~,id .lim~ )•ton~ 

"(!ttr'\Attnee 1~ i'1!. l.«110 l t~1'9t a(l.1t~lor,r-me'tlt or tlu, t t ~sf:l upp<ilt- i¼~k sl'.u,le 

vr. ... t :r~vt1t4 ov ·r- $7tllC.l\ ,u.t ths e.r ~ 1 . pro ... ~l 1'1'0 ion,, ! . ' lio!lj;l not 

tu.11,J e,~ ain •U10 lac 9'f $1"3il.!U'1tt · t ,Wt"li tH~ litlfl t n-0< ·d Vstlopm~rrb, 

.!it d othr:!!:A" f~at tf!!v! ll ex1p0- ur~s fltt the north .. d ,mut h. { 'tne Jn(i!1M1ur . d 

il<Ct on ., 'IJl\,bl.Mt Vtl ~nd. iUl),, 

b!l\~~B'l"ht.! tttl~iJilll,. 'J:1h Fa)'G'Ml,0"t111~ n-oriicnntia.1'17 UV(it~ ..... 

l (If\\ the- ►lG'rMtl .Riv,~;;o-ii ,~mi lt ov~rln1n tttaeQnf't) · ,~'bl;y ~ the &t0 form,::, 

f.ol'l, o:t Pe.:n.ar1ylvf.ti»it11,n ~e. . 

talR.qnie,~. ;trl1~ wpp~~ Um1Mrt~n9- ot 'tM 1•~~tt~vill~ lei, 

ti~n Q O t~ dlt:fa~o·Wi. !:e~-r:i,f.~1. ~t,,~\l~,SMIJt;_~, '.f4;m'Uttl~.~C.l,\),! ~:t1i:\U~, 

~tD..t~.2Sl~~:u!. i.~~ ~,re, s.'tmo\\~ the ma 11 o~mm.o». foi-ma" A C$iit~lota

f~ut..tlil1 itt ittt bM:::1ud~d 1n 1.l'tihl nt 
Ar1 ~ go\"t'.,SJ,al.~Qq., in-. l!'\1y~tt.av 11~ !I! e~~t" · ltt.ted. w:U;b the 



' 
· ·? g . 9. fay~tteivtl'. · 

' ' "'ht,u..n 'I; j' -~ ~,r i.tok~ ft cl 
,~c , 15. 'I'~ .. C H., lJ.. 19 E . 

l. xrtt·,ttone l-'li"l'C.t n 
..., low by »ors,nd , , 



fh!O:tl$ 
· nt )if' t/\ fl ► ' ~ 1 • • M ll I al . f i 

<l:f 'tlnlt fo b'l\n•e o,t 
f'0$'1\t1. n 

________________________________ ..,..._ 

tt,.let 
S!Uld~ton~ .• ealoP.rt1'etntj, m~d.ium 

r~et, t evt1lt 
Sh"\l • ll()n-tn 1 «::~eou. • 1~'\.• t pl~ty,. 

c.otlt$h .tr oe1t;1. ion$l blaolr: lir!ifill",;, 
t,n:ne Or!CJ,t"Gt · bl't!f ., •••. , •• ~ , • 1 ••••• • 39 t 8 Ii 

?,, m , ton~, tho.gr~-p,htc {;l",,t:T, 
mae tv, ly @4dt\d , !'~alJl: Uf~ ott • .,. • 2 1 

J, mt~ to "• u U.th"41;1'".1\rhi¢,~ t;;ra;,r• 
w1 th ~1 t ~r-n/%t ntr. thin beda c 
hctl 'l!ffi'l7',t httt"a ~llol~ .. ,.. .• , ~. • • • .. LIS t 6tt 

i'GI":, d R. v~r ~: 
• ~. I') \-.irt1E)~ c,01tn:•s:ol7 ct-y t:n.l ll t • 

$..'ll;tfi.1 vely btJdd a. ft,~. lU.t r~v.~ .. .. 2fP f.l, • 

it at. vill «t 
~1hale" :•e.r,iam-. 'b~wn ,t .• f , • ••• ••••••••••• , •• 
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to lrus!9: of 
tQ'ti t1tt<ln 

..,_+,•-... H~_,,. _____________ ,.,_, -•--re ..... g J....,,. ___ ....,. , .... 1.w_, __ ,_, ....,; .,_,, ..,., ..,_, --•-•-•--'f-r_J ..... il'.Ji...,&ilt-.•;-•11-d 

a~1,u 
'~ndtrficin(;l, b?!'~ , 

r~Ak, 1il~tli 
to e1t~ru:1 (}l'll f,r-fil~h 

n~d.. n(ln,.. 

tt 'i1il1tH 
·n~.,1.t .. 1,,.0-1,, ti ~il-A. r-l.th ae-c," 

· !.onil<l ltm~ tam,$ ¢.Oner .• Uons .... 
1~1me~· o'f.US! a.tid tJb~e lt~ma.tin~, 

. ·· th th 1:trae ton() 2 to c. iMhe 
t.Mckt grq t,o l.u.f! en fr~.sh 
'brtJnk ~nd we~thtrtn · 'tl> tn"(;a.t,• 

v\tboi ·ttl 'hloekt .. ''b.~ hal$' "6'1{1 
i!i1.'e • to 2 tt'i\Ch,t,i; tM~k• U.i;ht, 
ee~r•rt to cr'0~ra :l'?Oiim in eolor .•• 



'PABLii' :CX 

:b~AmrtrL~ Flto IJ.lf!E FAY r1rT.EVI!,T$ Ill tflrn U)OU5111 GROVE AR'iil! 

Loealitieo 

l 2 3 4 5 6 7 8 

P;l.eur,cgiet;p!,m m!!~kanum( Girty) ·• . . • . . . • . . . . . • • • 

~.ane~ttiSlll-na ~{!.at,:r1en~i ..... (Ulr oh) •• ~ ~. . . . • • • 

~1Uty;ris o~st ri4!l'md.1, Sn:ld.er • • • • • • . . . . . . . .. • .. • • 
]Jr· cb{t~y~i! !47.?,rkansi~ Snider • • . . • . . . • . . . . • • X 
;Buzton!,- rt~• •. 13.ni~ana ( G rty) •. .. , •. , . . ....... . 
P~mif.i,totp.e,e:}af !l. Iftu•du~i va.r -

• X • . . . 
• • X • 

• X X • 
. X X X X X 

• X ~ X • 

• X 'M~restia Girty .. . . . . . . . . ..............• 
Cam!roto.ti),Qh1ii n,ur&t~i var . 

};¥,1,1 Oirty • . . . • . . . . . . . . • • . . • . . . • • • . . • .. • . X. X • 
Comno~i tta tJLcinu$ Girty • •... , ..•...•.• , •.• , . • • • . il X ,. 
P,21n}?P 1 tjl -~~po~~drat~ ( Hal ) ........ ~ . . . .. • • • X • X X X • 
ComtxH~1 ta, 1rin3&c};;e:e (1"11) p • .. • .. .. • • • • • .. • ~ • ,. • • X • 
Qli,o~!\tilsUDA ~ulilMv~,!,.l~.81! Hall • • . • • . • . . . • . • • t X • • x i . 
Dial.3mn1& a.rli.;-ren2aygm Wi:.tller • • . • • . . . . . . . • . . . • •. I , • ,. X. X • 
Di ne-r~1.e,n,tµ.,! 02st;d.en!iJ. ( Worthen) •• ~ •.•.• • • , . l • • • • 
Rt€mMft\iJJl'iA ~~,iGBl,1atu.§ McChas:ney • . • . • • • . . • • • X • • 
l!,'ist;rnolos,t):Y! 1nilatu~. {MeChe ney) • ~. ........ • • • X L ~ 
1ftghipo,s;oelia lr,;uoµl.11 ( fl.owl :y) ,. ◄ • • • • • • • • • • • • • • X • • 
1-filtm'-tria,, xe-rne¥_1~ ( &ll) • .•• -.. . . .. .. . . . • • :X: • X • X X • 
!ftn.9i:,ro2:µca1M:t gy(.).tUW; (Ba!l) • . . .. . . . .. .. .. .. • • X , X. X X , 
&t-fdptfe:ra ieai,fa)J,S, • (Dr~&) ,. • • • • • . . • • . . . • ~ • X • • 
Q}'~OOt,etfQp, ~ubglglcnrn.,i 011;ty •. , • · .• , , •.• ~. • • X • X X X .. 

S j :Jfel!" 1nc1•et'J9~Ce<t11t {Rall) .. . . . . ....... . , . ~ • X. .. X l X. X 
~ol\tfai.fflr.a_ §._eti,1;e~ (.tl,,:\J.l} • . • . • • • . . .. • . .. • X. • • • • • • • 

1 . Hill cut in m;\!1 of ec . 15, T, 20 N., ! . 19 B~ 
2 . outero-o on the north lin~ in the northeast c~rne:r of sec. 20. 

t. 20 fa., R. 19 E. 
:, . At bruie of hill hi 'the N\-f¼ ef aoe . 24, ~r. 20 N. , It . 19 E. 
4-. In ro:::id e t at 'ba · of Grand. Vi e O bhi Sit~ IH.11 irt sec . 26. 

T. 20 l'1., R. 19 Al. 
S. 75' 011th of ea .• t end c,f ~ri.dge on l"i'fter b. a.t IH.ghwq 33 1:n 

sec . 291 T. 20 1 .. .. R. 19 EJ .. 
6. In the NW¼ of sec . J2 . T. 20 ., E. 19 s. where Ch~ut au Creek 

'bendtl!. ~ou.:thea.st go touthwest 150 t up gully t$ ou.ter¢1l, 
1, In road cut on hill in li!W¼, SW¼ of nee. J4. T. 20 N., R. 19 :n .. 
8. In addle l etwer-n the two hills in oentor of EH:·e . J6. T .. 20 N •• 

a. 19 E , 



41 

m: s ()r.11Uttion 

iiJ-'l!U ~ ~P'fl~M:,,tg:r-a. 1n 1<)04. Ail m . ';l.bcl tJlrieb~6 u ·~t\ 

the t erm • ·Ill to d~a1.gn~t1ll the Di!llll!i\l 1:i:e>:rtlom of the MorNV (11.0 d8v0lep~d 

kl. 

m: d.v~, mudt:wu: ecyttnllhit:> l t'J10t,;tt>ne th&.t 'WG th:Ar- , ltted., i'he mo t 

out it~m1 t~ ehl':l.l""'1>-etc• 1$tie of th~ !bl 1 it ehr nsm: 1Ji 1at ·:i:-1$1 d':.de t 

lil 'ti , Q~} o! a !c'il f~ t. n fl>_ c~H'litnt P~ple o,f t . ~Y -;, " ae,eri cm 

the. 01•-and 1 ~ c~. in s t .- l in the o th(t~~t co n(lr of S(l'!C. 26. 



wbt11'$ it pt,· oos 1U$1.hn1 you1u1e.r 11rittJ nt() t\l.llff\lrt~c~ rJ.rtti tloortit .• tlM.11 

v'all ¥• the ffa,l.e £or;:a p:re>t1fn~nt Cliff n(,g,t' th~ d'!t'~l"lt ot• th'°' hill" • 

• b f;\\\1 l_r()•c\d ti1-t- south of the Okl ~.c-r:~. Ord.tuu·.1.e~ (., 4%."d t1:f't'i¢e tho lid-e is 

~~'P. ~~ent.~d by ~ conglo~mti.e ~-tll'Idlllton~ trud; loeally rrut~ tl 'Onti;h th<i 

J ~r -, t tr.rd 1 le to £~rm ch:~nr~ 1 dOJlO ~1 t . 1~ :rout ZOO y~~. duti we • t of 

tl f 0:1-pO- X''e t:n r:J;,,th'J!r" r l~~!ld. ,;;ut tho Ri!.l~ !.~ Q.b:'}At,t 'r.d th r~toka 

'r'11.uzta on thl'A l}l~ek ,l~l <>£ th-0 F~~~ttevi:t "°! _. 

to ~i11£1;1r~ua ,,i.th ~~ ·ictn•~ !,ti~. 1~~. ,.1:rrd ~l;txru;lo:1,~ ),~ m.£.?l't'T#,Jlf!U. 

°"m :n . ( sf~ti ':l:·:l.hlo .X.). 

Am, ~ 9.~rt~l.s!i~,tQ!\, The Stsl.(~ ,. lt:nit~:r Mol'l'GWf:\,t.i in n.~ 1.1J·1<3 

hi eor --oLnt@d \'1th .qJ"t of the t}pre:r ,{1ot,tuv1 l.te ◊t P.a.Rtern , - rth .e1•i<Jt., , 

th - in:ton 'll•l.ller t.md O -omwc:11 of C~ntra O 'lhtana a1 d tM P.r·Ul'AI f:le of 

th~ Ar~tlO~e ~~.1 i .
41 

__ .... ·-· --"t':-n~f,!""'•-· -•----.. ~---- ----------------------
. tl. G • Hru:t •l~'f .. , Oral C«mtl'lU.n.tcritit'ltt. i~1.sc ,. 
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TABLE X 

I!'.AUNULES FROM THltJ HALE IN THE WCUST GROVE AREA. 

Pl eu.rodictY"9:!4 eugeneae { White) . . . . . . . . . ...• ...•... 
Za;phrent is gi bsoni ( White) .............. . . . . . . .. . . . 

Ethelocr:1.nus oklahomensis Moore and Plunm1er 
Pentremites fil2.. • • . . . . . . . . . .. ... .•. . .. .. 

.. ' .... ' . . 

Poly-pora magna Mather 
St enopora tuberculata Prout ..•. .. ...... . . . . . .. . .. . 

Oomposita. de:flecta Ma.th.er •.•.... . .. . .... , ..... . . . . 
Oomposita. 9va.ta. Mather •... , . ~ . ..... . ... . .... ..... . 
Comnosita. oza.rka~ Mather .................... . . .. . 
Oomposit a. wasa.t chensis white •... .. . ............... 
Dictyoclostus morrowensis ( Mat her) •.... ...• .. ..... . 
Dictyoclo s t us welleri ( Yia.ther) •.................... 
Spi rifer rock.yJ:nontanu$ Mat her • • . ... ....... .. . ..•••• 

Aviculopecten hertzeri Meek ••............. . . ... .. .. 

1 

X 

X 

X 

Localit ies 

2 3 

X . 
• 

X 
X • 

X. 
X 

X 
X 
X 
X • 

X 
X 
X • 

4 

X 

. 

• 
• 

X 
• 
• . 
• 
X 

• 

1. North end of gully on t he west side of the l ar ge hill in the center 
of sec. 21, T. 20 N., R. 19 E. 

2. One half mile east of t he southwest corner of sec. Jl. T. 20 U., 
R. 19 E. in bar-ditch on t he north side of road . 

3. Top of hill in t he NE¼ SW¼ of sec. 34, T. 20 N., R. 19 E. 
4. On the south line of sec . 31, T. 20 N. , R. 20 E. on t he west side 

of the hill. 



fil,Jtgu, ~ wap,ml}et}a~J.¼"Jt~ Th0 At~.... Ql"llliatioh \-.•~u named bf 

11:!ltt nd Adam 4,,~ trom th<t to~n of At:ok , • Ok:1 l:',,,om:a... ,,.rh,H•e it ! ft 'i1' ll 

¥. i,1:t?,~tton. 'Lie tt~. hit-ant il,/\n~. to ,. of th tot. fo mi:t

io e,9.p th b11l l · th $(n1th tHtntrt11l. port on ef tl1(~ !.ioeu. t G.r v: 

, l'(Mt~ \fr' -~t f>f th~ G'1"!1!.1il l .''fl • t .ht>y. u.11port th¥'! gGntlr· ~loping :p,r~:tr-!!e 

m ,d 

T fi , .no G, I . · !J,iie r. , tJ • ~. Q~Q.1. . ¾'S:Y" ·, "l.at . An • 
p. 27·. 



4_'j 

~ WYi tt~t~!'1:1~t..1'\ml,.. fha Ator.~ f.ort~·t· en i~ .t~ 1f;n a to t:n& 

1\Qk:-..r.t BQd~ of ::,(t<!dl.~ P~~Tl~f1 V!\t"l1n.n rige. 

~~,,ti;,ffli'rl ~~\ra 

1 lQ'ioteee~~ ~d Racent D~r;.of.l:1 t 

IJ.hro d utin~t t(ll"'."'a.«: 1l d, m.lluvi'U.ffl le'Vi'il~ .. re -prtii;;;~,rt. 1l~he 

lQ~c:r-J eomr1o~ed of t "~ 1/U'l<.l and cU.tr\- it 1•0ruUJ.y idtnt:U'iod. ~ itn 

no.oalat1on th. th~ Oi-~nd. Rt V-11Yt" tmd it tt but,,r O.f!;. .IU\ 1 nt'0'1"ti'l':ldi 'l\t,, 

t.nrl"&tH~ lov-el c.o-mposed of gr ,~1th &n:m!, ~d ei· t !$ ~o f ,,,ot 11'bove tho 

:ri v~r llllu: tum of <1Tfand ;. i\l'?J'l" Ml~ 1. high lo vol torr•-..ee d • t.od t of 

Ntt:r.ded ~.a we-en ehe:r-t r.r~:~~la tlt:sOU,,ti 75 f et- ~i vo tho rtvcr alluvi,llll • 

.E:or.a1t frat ~t ts .!.}· oci~tsd ·4th th,1 hl~ l~vel tl'/Wt"BO$ ~v.lill io tbe 

no'.?"th of · MG ... ~r~~ 'h#!v~ 'l:)f!~t, . V,~i(~e4 to t)1t1J N.,i•tnc&n~ e e'b ,. 



t" F:l'}',p· V 

@fil.,CrlJl JIU~ 

• €*-&f.1itn.1-f ~}rjt!K 

T-be: Cl..1.$.t 01."o a loe_ t o th • ~t~n r, tL of th 

Uft w: 'I. ~ t~ie ttt-:fl. . t'U .. p- tC:(tt!tl.:y, :n ~ -1e t . )."'1)" <lir' e · on. 1:bEt 

d. p 1 nt,e 1. tftd. loe~ · · ~ m ... no ~mt1elillP 11el ne • 

fa., l , 

Th!3 ea , . a u.d<H~ th~ ~xtr m,.,- at,, tern J}()r't {') of tli :P!-£1il"to 

! l . n llo oe n Sp r1;~ £'. l':truc m,i., hl,'!,l..ifh 

... ~Sa!. Jralt}.1n1 ~ ~.~!\Pi 

Tha mo t pr0:mi~t;) ft feti$U1'e & \th• Loe Ot-(nr l.'l\Ult 1.1h ch 

,,.,...,_,,.o th, form ng a -pl"'O?n nant :f~iu.tl .. 1.1" Ct,tt-1.., i. th ·Eco ruk 

ch~ t en t t;t t 1h · o· 0£ l10euwt G:rove,. 'Q th.rJ en th h•t 0 ~ J-4, 

T. ('i • lt. 20 -~., . nd ~1u,st wa t of tM. 

·· p iriE 12 de~@~ir; to th;, ~<:n:i.thw{;Jm.t. fniH .. c,... ·ting d~t').e o . th d.o 

ot ~ r:Jn"'~t £~,~ ~ No other a - c~ f'ou :1 to 5Upport 

th fat t-~ tro.t Ut-\ oh " d dmtl r ty t R' okuk 

too loti::r ~Jd tft 1 t :l ff"!~'-~ to d1.tterm n nor ~,011~ ,d t :tr.i h . diert" 

t n !it tb t the f . t g co .ce- l111d. !\ .r• 1 

46 



it7 

'f'~ t th'it v t :rol, t vt. l" £ ~e t,· ri, . . bn r:! ,r~) A ,:ite~ tLt - t th-

8(?,!Ut end <if th f . .tlt, '1!1'h1.ch in not ~n the au.rt . Gr-ov~ n.'r~~, th& di 

1-:tti~ t '1-'l~~roxtmf.l.tP. 2or, f .. ,t .. 

::tt~ndi ..,. no:rth t- outhW' t h1 ~e • 31 .. <l. )2. •~ • 20 i • , 

• 
R. 19 "' u ,dl•).J'.'~ Ohou:t-iftfiU (J r-1,k. :m.m,;'r.8S ~- 90 d.~r~ t rn io th.P. ~(\ 1',hf'1-,~\ t , 

the k'.. ~ i'€l'ult-od. ~ftt.t!init thP. 4'tto ,,, • Sou.tlu ~t /!!\?'d · long thi$ 

;i lt t n " lt.!!!clldS'tOf}!:' n . 11 ,(; tei-l}.t'I !~ ~- J,:ia. , t th ' tOi" tl1 tn-

er~~ d .}ip. h,di<3 ·t1n~ p o~ t."lltl' to :fault ri1; . 

In e e. J.i. tj\ . 2C .. '"'' . 1911 .. 1 "',ri_ -1"' of -s1i11 "-10:rm 1 

fn:nlt , t~e d:!.,ig no ,thi·e .t l~d cnxt ,· .t . '.rh~r.t. nn.v r~rA ~~t th~ 

~.utiw·r -~d,-0n t-nt ot U0 ~. n oa i"t,.ult., .trrue t 1 w. l t.~r-1.tr;i.t on l 

~d 'if£ eu.lt );ft nr,i tu, f : po ur~s ~ d the a s11r,~~ c ·udt duo 

t:o .ll' t tn1.~l unt-Gnto. ~ttif., !i'ho -pper i' rott,)if lt!? b:lt 11~e .rod~d a'~ 

loe~ll. , ~ or~ • !ll''Y"(h~ft dA. O$l ti(>l'\' ~d. t.i ~l £ti~~t.1o-n i+t,pr~. ent~d. 

by- d! -e-o-nti:n~u.~ 1~:m~oa of •Q.;itiifl ~- ~ti ne<h ¢A..l~~~oo , eti,,$ • ~(1.r.:I,J-0; 

~r n<:t ton ., .. 

.Sc,1tr·~~ l,Ot;lll 

1 tt the 1ic~ · ~t !J' ove ,U'lVti . 'l:lv·~e 'll'tf M tettnl':I. 

In e~. '7, l ,.., , l.9 , 11;. • 20. 't 20 tl,., lot . 19 l~ , • Qllt of 

uth d 

tr',;1 
I.. • Srd · -:r, !tn..• ~it , • 11'15, .-, $?. 



lt ' 

ore t a ; ... '1:'f:.t~e~., •.. d t.n t e a t iw ~ ~ o rnt:a$'ttr~. lJlc di:p,. n ... 

e!; :!i. ti f¾6 t.ne 61),. ~ (>j r-r,1.. · t'd orily- hi.,el1 n rth. to · ~. t1n f, t~ fo th~ 

r ·l·fo ,.l din tt., t.h 

th e ·es t t>t 1!'.r. flt 

n.,rt ~-~ ... ~t 

e.lhtv tu'll ~d t,$.l" .. ·ietf ll po t- ~ t''tl 11,.~H.cn i l\ of t'.h'iii1, . tt"\te't1~.re WPl.D 

f irid. i~ thlZ' °tft'ld~ t .r N~ thr3 ~ v~r to ttv1 o;.1th t , th.fl. 1:, r irni t 1,,g 

'!tnd a. el dri lle-d on t.M ff ~tr,.1. ... t l.r~ 

·1.tl10hur · tt;:r . 

On the 11~. • ti.'tl'E'.J ct ~t. 1, ir,. 20 N. , rt . l.9 }-; •• inn OlltiElk 

r t<i . ,ilxt~i16.i n, . oi1 .1t~-r1rirrJ. ·v; ;';:,. -rH) :,f.i :1 lo ~•}~e Alon Gf tho . o 0 

tn1e1mr~t, t a. lr,~~ .eokuk cbar.t 1mo :;')1•tt:t.t1.uUr~ ~ , M .r~h r~ . ., ,' th 

.M~r-· .• ll!.a c 1c;i.nd. Ch; ... iH\t' 1 • 6V rl~1'1li i :; n l df.t)" nt~ "j, :-~ f:rth t the 

. t .. 

t'>m othl"M ~a w .9t1'fal"d eot\ te 

l11 eo 6, 'r 20 fl ., R. 1:. ·~,. a c t'la · s.ect1Q • of :Re ~l.k 

,rit 1ou ,. 't' u~'ita lii:)1::,· ng f!'om it , !s 1, .. ~!~ i al-· ng .~ 'bl J.£! on tl."-'! 

t 

Throt1g'hcn1.t th~ r a. J • 



~ m\tl.ttt:tud.;,a o,f' natl ~t~1~tttn-:~1J.~ 
,f.;l!l: 

tl11&,lti,;11;• ~t'Jliierc-,d. Uu!! f:1:tultin;z lft~d fold!ttt it\ th!!!' -!:l.N,·a 

tt b~ ,e,f b,-t$1 P~1~1~1lfa-nl~11i ~«t., 



-Cfl.:rt'i" :t:roin O~~it·. tim .fi,rwardJ s,nee th~ t)ldc-st roe'k ~pof, d in 

t hi, •1rri!'i1o1, i ,~~ &-r,-ri r,.e l n 

th~ ;~c clGa:'.'.ie l t.rtc:n:i;,v · s. x-+1l•it-ett t,~ th, ~ovemflnttJ o! th" 

Ozer"tt :Oo .Sl l1be ~~dhie:ntt-. wM.eh Vel'f ~(f'O-O~ t&d 1!i flnctva.t 1\G; «,asu 

.......... ......., __ ,_,_P'l,_• ... 1t·M-\fo'lll',~1, , 111:l . .. ~~-,---•-- - -----~-------•-..... •-• ,_.,_..._ __ 

Slii. A. ti·~l~ir!tl .• 2,t;.. !'.il•1 r,. 28. 



i. .11 • ln the tt}U.ncsvlll ~ l m fitoi1 • ~ CbN·t f t-Hl .to~ 1, ~~~ .. : ,i ~t. 

,tlS)t.d.tnfli J\ o!' i'{~o~ Hf!''"-· ,,,,,, fot1"'d,; 

fh )' -itH.1:t t~fieht. 11 t ·\ . ner<.'>~Ch.Nl ,11,~ ~ rN:t'lil•, tor ogt'~:?h.Y 

h ch did. 'flot • !"-C.tN:1 001 , l(Jtf1 -y- i 

th"~~ r-it11 e,.nto he "1h~rt 'b~a ..• 

1:?'ttltmuJ3 at~llt~G t}vit d ft"·1 ii,~,, , Yt? ,..~nd ]•~~r .. ,tt ,Vil if, tim~ 

1'h$ Ulcon.form -:., ~t tJ~TI· th': . ';ty-rt+~vill"' ~:n t i o· et'ltine 

lido: d.1e'lt -. r,t-0tl,~ r r .t• ~ of long ,~r1111r"_:tn¢. ,~·1th the Ur.met Ch+ltit ri~u, • 

'! t ·fn nd. l~td · Pr:itmr1y v "l n f.pd ?'"'. l' •-..n ~ni v ,J ~.- ,t" · tmt . 

\ft r 10-rro· 1T deoo :tt on, the s t , .. r,.g, n ,1. th!l.l" ir t ri., J 



CltAJ?-fflt Vll 

tCOiroMlO O:lro!JJGY 

!te:~ru,mt~""ll.T t ho ~ole~ (tlf tb lioe'l1~t n-rove i\ ~~ i 'PO-or; 

ht.weve . ~ th~ gt-rt'\?'¼?1 dee1,;0. it~ .t\:i:rnii!ib , 'lt:¢~1 ~nt ro~.d ln.t -ltl fl'I« ti-'lt ~J!'i 1 

"~l> th~ l<>et¼l TQi1ad.1~ Abu.n~;,u:!t l .mt11 toti! for er:t~ld.ng pt~rpo fl ftii 

v~i ~l11e. 

h:t't"uli!!.vJJ',1 ptl£!od ilit !I< h;'}."\t~ 't>$t!ll CQl:'l::ltf.ide~d, i,n 'bb.~ :area 

p:rt rtri ly 1' , oa,:i.a,~ <jf t.h '1anJ' ~ulphttf' ,1;1,e ~flpa n~,~t' tlitt 'flttmth r>f 

Obe.U.t(>'l.'L\ J·~$~,i:. 1orht.,l'e !.t b ,~r;•ot th~ '4:nt iiQl.i nt'I i~ $~et 121 X. 20 l ., 

n, :9 Jt ,n .a,:,r,pltitat{, ey, of · · l l b! 11ed. in th s w t.tt lit! of m~e • J2, 

T. 20 1?~• a .. l, 1't wa!'I, $~¢nt>d i:md i~ ro1,;• !lo irit @ttlphtl'f' ~.~tie l",lj d 

,~~ ~ $ou1~ •f the t .. m :t>.ol\1!ll>1J1. hr,.vo Jtl"""ttt: l. , ~ :£rom whn.t . er~ or l'!ll'i1ly 

lnt~" .,.,Jd · o ·•1~· · ·t t~r wf;ll1,t. . Tiita {;~:•- i~ not. yrclH'!4!1 $ •otl~h to \('!; 13f 

~~-ro. l!l.1 v~ln~ .• 

Tl'U11Y~ i:Jl.:rr; '" tl\ll!l\:H:1 (1f 'P e~ Wh.t)r ~ tht1 leo~tk tvi ·re~thf¼tiod. 

to tr pe,l • but the1!1. , 1, 'J~ri •1.r~ r:nt e::d~r, i ve (;';M'rttb vo ~,,;.rt'•i\l'lt Ii'!~·"' 

ple ~t1oti,. 



();f{f!Pll'B V1II 

SUitWml 1i.tm ·Ct.mew~ l'O"N$ 
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