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A SJ:UDY Of THE SHORT CREEK OOUT""", OTTAWA COUW.'Y, OKLAHOHA 

CH.!\.Prffl I 

I ITRODOCTION 

Location of Area ......._...._ __ _____ 
Ottn:rza County, located in the northeastern part of the state of 

Oklahoma., is bounded on the north by Cherokee County., ~ansas; on the east 

by flewton and McDonald Counties, 5.ssom~i; on the south by Delavm.re County, 

01"-J..ahoma; and on the t7est by Craig County., Oklahoma . It includes approxi ­

mately 500 squo.re miles in T. 25 N. to T. 29 N. and R. 21 E. to R. 2.5 E • ., 

measuring t,,enty-one a..ntl one-ha 1 f .miles from. east to est and twenty-

three miles in a north-south direction,. 

Puroose of Investigation 

In the mapping of Ot ta-na Count.y by Sicbentha.f and later by 

'eidma.112, the Boone formation, ranging in thickness from 315 to 400 feet, 

was not sub-divided. At the time of the earlier mapping, units of the 

Boone \ hich a.re now· recoo-nizcd vrore not completely 1,'0rked out in many 

1c. •. ~ieb<mthal, Un:, blishecl r.ianuscr1.pt, U. s . Geol.9gica l 
Survey . 

2samuel eidman, 1 •• e.mi-Picher z· nc-Load. District, 11 Okla. Geol. 
SUrvey Bull. 56, 1932. 

1 
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areas, and in several cases confus ion a.s to the boundaries of the units 

existed . Uonsiderable w;:,rk has been done on the stratigraphy of the 

Boone since that time, and a more detailed mapping, though difficult is 

possible. 

As a starting point f'or a map show-lng the rub-<livisions of the 

Boone, the Short Creek oolite was chosen as the m.ost vrldespread and per ­

sistent member which could be easi ly identified in Ottavra County.. The 

outcrops, which are limited to the easte r n and southern parts of the 

county, v;iere mapped, and the subsurface extent was determined from well 

log s of prospe ct holes in the mining district a11d from deep oolls pene­

trating the Boone to reach the .:.aubidoux Sandstone (Ordovician), a promi ­

nent artesian nater horizon. A stru cture m.ap, using the Short Cre ek a.s 

the datum horizon, :ms prepared as an aid to further mapping by enabling 

the approx:i.nUl.te sition of beds ~1thin the Boone to be determined . 

ethods of Investiga.t ion 

field mapping of the Short Creek was done at intervals during 

the summ.ers of 1947, 1948, and 1949. Oui.ng t,o the nature of the outcrops, 

rhl ch a.re usually in timber-covered areas or pc.rtially covered by chert 

detritus, lU.<.,pping r1as done entirely in the field . Aerial phot ographs 

ere used for the rpo3e of loc~tion . , evations on the top of the 

~'hort reek Oolite ,;;ere taken at many ints u ing an aircraft altimeter 

vihi ch had o.n accuracy -rrl.thin five feet, and a surve · ng barometer · th 

an accuracy ,ti.thin t, feet . eadings ere alwa., referred bac to a 

bench na r k ithin thirty minutes o the time of observation . In most 

cases the level of Grarrl - ke ..a.s used as a datum inasmuch as it ms 
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easily accessible fr om most outcrops . Elev ati ons of road irr,crn ections 

taken from the USGS topo aphi c nap of the 11'yandotte q: dranglo were aloo 

used, &"1d i c;cveral cases elevations of bench marks such as bri.d a.but-

ments or culvert headwd.1.1s were obtained from the county surveyor's of ­

fice . It is realized t.a· t con.:rl..derable opPortunity for error in ele v~tion 

exists, but key elevations -were rechecke·' se-voral times during th e per iod 

o;f the field r l-c ru1d were f~>Und to be within or very nea r the li.i."ltlts of 

error of the instruments . 

SUbsurface in "orma.tion , s cbta.ined f r-om well logs furnished by 

several mining companies, publish ed infonnatio:n by several authors , and 

from Hell logs of deep ;a.te r \'tel ls drillc~ by the C-lt,y of iam:i, the 

sam.ples from ,hi ch we:i.·e ex.a.mined a.nd identified by the i . ssouri Geologi ­

cal ~vey . 

Hist ory of Prevlo1:!:.2_ Investigations 

The t>hort Creek Ooli te ,va.s nruned and studied by Smith and 

:3iebent a1 3 in their description of the Joplin mining district . In 

this report merrtio1 was made o the occurre ce of the .Jhort Cree k in the 

·,yandotte region of Indian Territory . l 'urthcr reference vras made by 

"ieberrtho.J. 4 and .'.Jnider5 . y eidm 6; in his -.vork o ·Lhc ~ i.an • - ?ici:Jor 

- ------------ -- . -·-----
~~ . ~. T. 8rnith and c . .B. Sieb enthal, U. s . Geol . 5urv~:y Geoh 

Atlas, Joplin District Folio, to. 148, 1907, • 5. 

4c. E . Sie benthal, 1 • • eral Reoou rces of North eastern Oklahoma, 11 

(!L S. Geol . Surv ey Bull . 340 J 1907), pp . 187-228. 

(Okla. 
5r.. C. Snid er, t1Geology of a ortion of orthea.stern Oklahoma , 11 

ol , Survey Bull 1 24, 1915). 

6samuel 'eidman, ibid. 
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district, described the Short Creek in the mining area and made limi. ted 

mention of it else where in t he county . Fo tler and Lyden 7 also deocribod 

the oolite in the mining district but r.ia.de little note of its occurrence 

at other locaJ.ities vtl.thin the county . Laudon 8 briefly mentioned the 

Short Creek in ottawa County ~ Outside otta1,m County t he Short Creek has 

been id entified throughout much of south west em · ssouri, and an ooli te 

bed at about the same horizon in t he Boone as th e Short Creek at the tyj,» 

l ocality was noted by Purdue and ~- ser 9 in t heir report on the Eureka 

Springs - Harrison, Arkansas, area and correlated by t hem wit h the Sh rt 

Creek . This area is some one hundred miles to the east of ottawa County . 

Giles 10 also entioned the occurrence of an oolite horizon vlhic h he 

called the Short Creek in several 1:>cal.tt· es in northwestern Arkansa s . 

resence of the Short Creek has not been definitely estab lished in 

Oklahoma south of Ottawa County wher e it is absent either th rough non ­

depositions or post-Boone, pre -Ha.yes erosion . Iso l ated pat ches of w:b..it e 

ooli te in the upper Boone in Chero ,•ee and air Countioi:; me.y pro e to be 

a. southern ext.e1 sion of the Short Creek horizon
11

• 

~I • 1. Fo,vler and J . P . Lyden, 111.'ho re Depo sits of the Tri-
3t n.to Dirrtrict , 11 (Am. In~~in .. _ _;_e~p,11?-... t!!fi..!_ Transa ctions, Vol. 102, 
1932) , ~F • 286- 251 . 

8t. R. Laudon, 11Strat · r a.phy of Osage .:';ubseri e "' of Northe ast ern 
O!d.ahoma, n ( un. Assn . Pet . Geol . Bull . , Vol. 23, No. 3, !ar ch 1939), pp . 
325-338. 

9 A. H, rdue and H.- D. liser, U. Geol . Surve Atlas, ~'u~eka 
Sn nC"c- R2r1:.son Foli o, l o . 202., 1916, p. 11. 

10 • • Giles, "Boone Chert, 11 (Gcol. Soc-!_ ...;..Am= •-=....;;;:;=l.=.• fo l . l;h, 
1935), pp . 1815-1878. 

lla . G. Huffman, Personal Comnunicati on, June 1951 . 



CHAPl'ER II 

GEOGRAPHY 

To~)Ography and Drai nage 

he weste r n e<.lge of the Ozark pl atea u is ,;ell def i ned by t he 

couro es of Grn.nd Rive r a.."'ld. Spr i ng Riv er so t hat Ott awa Count y l i es i n 

two physi ographi c pro vin ces , the Pr airie Pl ai ns Homoclin e t o t he west 

axld t he 'pringfie l d Stru ct ur al Pl ain to the ea st . 

The top ogr aphy of the western part of Ot t a.wa County is cha.ra.c­

t.erized by a rollin g sur fa ce w-lth both matu r e and ol d ag e stream s 

draining th e are a . It is under l ain by Pennsy l vanian sha l es and san d -

st ones and i s in ge neral an area of low re l i ef . fe w lo w hills sup --

p ted by la ye rs of nore re s ist ant ", dst oncs r ise a o .re t he fJJl· ~ aosy 

lo , l a-rids t 0 a ai-eht. of fi. t.y fcc'-t or , ore . 

T o 1 .st ern i0r t of the c unt, y- i s a i:.,J..re l y d lo sc cted pl uteau 

, rl t h ~any y m.t..hf ul !:>'ttrtn • ., e-Y'.d v.all ey c . Ther t:.he +,o1Jograp hy i s shay.>0d 

by r esi s'La '1', cher'ts and l:i.J:1.0stoneo o the _ i ssics i p i an SJ st ern and a 

much mor e ru gged ,e rrai.n resu l ts . The ro l li ng slo pe s oi the nort hea at 

part g-.:. v a · in t. b(.' cont ral ::i.nd nout haac tern pa rt s t o a.11 ar ea of nature 

dJ..<-;~em: i. n it ,h a rel .:.ef ot tm t ~ tl-tr ui hu .nd11::cl fc.,--c;, • t hi n a 1 i ,nilc . 

T 0 ..,.· , 0.m t opDg:ra0r..ic relie f of t~ o count y i s al:.t i1.l ned ,l l.hi n a dis -

ta.ne e of fj_i~e 11.D.les .i.a t,i"!e extrer.:i.e "'OU · he • part . here th e no al level 

5 
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of the water in the Gr· d Lake st ding 745 f eet ab~ve sea level marks 

the looost elev~tlon ln the county , whereas five miles to the east an 

elevation of 1,130 f eet above sea levol is reached . 

The drainage of the count y is in general from north to south, 

converging toward the south cent ral pa.rt . The major stream.s are the 

Neos ho Ri ver, which enters the count y in the northwest corner and flow:s 

generally southeasterly to a point one mile west of 'iyandotte., arrl. Spring 

Fiv er, vlh.:ich enter s the county in the northeastern ps.rt and joins the 

_reosho near 1:yandotte . 'rhe resulting str"'am, kno-wn as th e Grand H:iver, 

f lows to the south and southwest to join the . rka.nsas Riv er near ms kogee, 

Oklah oma. 

In 1941 a dam for the purposes of flood cont rol and generation 

of hydro-electric 1·.1er was completed across Grand River ap- oxi.rnate ly 

twenty mil e s south of Ot.tan-a County . The resulting l ake has its head 

waters r eaching to a point five or six mil es north of ., . ami on the i eosho 

. · vor a..'1d eight .r.tlles north of Wyandotte on Spring ver . The lake, 

na~ed HLake O' The Cherokee s ', but popularly known as Grand Lake, a.t its 

normal sta~e 0 .1. 745 feet above sea level, floods some 10,00 0 to 12,000 

acres in ottmra County . 

: '..ajor tributary streams whi ch flow into Spring ill. ver or Gran d 

Lake fro:n the east are Five · 1e Creek, w.'arrens Bran ch, Lost Creek, 

Syc ore Creek , and Cowskin (Elk) . ·ve r, which is entirely in Delavra.re 

County except for the last fe hundred yards ~re it enters Ottavia 

County . On the west oom.e of the prin ci pal small streams are Elm Creek, 

Tar Creek , Coa.1. Creek , a.nd Hudson Creek, all of which jo i n t he lfoosho 
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River , and Horse Creek which f l o,ra from the southwest pa.rt of the county 

into '1ela·'r.'1~.-e Co rrt.y ·Jhere .it eopties · nto G1·a.s.1d Lake . 

Th~ a: . r·1ge e rad.ient f ,he .. 1ajor strcmn.s before fl o ·· ne by 

the Gro.nd Laku vras bet ween one and tv feet per · 1 The smaller 

stre s in the mstern half o"' t 1e county have gradients ranging fror1 

fi ·ve to ten feet er • 1e mu.le the ler streams in the ea.stern half 

have much g er gradients, rru1[P.rlg from ten feet to as much as s venty ­

five feet per m.il.e. 

Roads ___& .. ti l roa<le 

The oou.nty is served by several major highways and thre e rail ­

roads ,. The federal. highways ·which traverse the oounty are U. S. 60, 66, 

and 69 , ,;,' ate high i·ays are numbers 10, and 25 . In addition to these 

all 1eather roads ., a systooi. of county maintained avel and dirt road s 

furnish acces:., to nearly all parts of the a.rea . The s0utheaotern part 

of the county is sparsely populated a l ha.s fewer roads . Throughout th e 

rest of the county roads are present on nearly a.11 section lines . The 

railroads rmich serve the county are the ..., • Louis and 'an Francis co 

ilroad; the :a.n.s-as, Oklahoma., and Gulf _ 'lroad; a.rrl. the orthea.st 

O d.aho.m.a tailroad . 

P1·in ci al it.i.0,2 and To"r.Ils 

am.i, loc ted. in the i,.est central pa.rt, is the county seat and 

pr· ncipal city of the county t 'th a..r1 est:i.mntcd population in 1950 of 

12,000 people . Ot,her to ms, in ecreasing order of size., a.re P-lcher in 

tho north, ft.on a.:: d Fairland, in tho south, uo.pa.w in the north, nnd 
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17yandotte in the southeast, . In addition to these toYm.s several smaller 

co.m., runitics are found in the northern pa.rt of the county re presenting 

the remJ1ants of once larger mining camps which flourished during the 

boom days of the .first World .ar and for a decade thereafter . 



CHAPrER III 

STRA.'rIGRAPHY 

Introdu c.~ion 

'fhe stratigraphic units e..."Cposed at the surface in Ottawa County 

include the Boone, •~yes, and Y<l¥etteville fornk~tions of Mississippian 

age and the Cherokee of Pennsylvanian age . Locally these are over l ain 

by the £1ood plain deposits o! the Neosho and Spring Rivers . Su.bsurfa ce 

strata include in desceoo.ing order; the Cha.t::;anooga slk'1.le of late Devonian 

and early- · t' ssissippian age; a sequence of Canbro-Ordovician dolomites and 

limestones; and the pre-Cambri&, granite . The Chattanooga shale and 

underlying Cotter dolomite, prov'J.ously cx:posed 1.n Sec . 32, T. 2h 1.. , 

R. 24 E. JI are now concealed boneo.t.h tho water .. , of r,ra..'7.d Lake . The gen ­

ereJ .ized stratigraphic se uence is sum1.1,.1rized in Table I . 

The Boone f onn.ation, Y.tiose outcrop covers o-vor one-half of 

Ott,awa County, was named by J. C. Branner and described by 1.::tmond.s for 
12 

exposures in Boone County, kansasto t here fully rep esented it includes 

five fossiliferous r.ia.rine units; in ascending order these are the St . 

Joe, Reeds Spring, Burlington, :( okuk, and i"Ja ·saw. In Ottawa County th e 

Boone varies in thickness from 315 to 400 feet . 

----··-----------------------------------
12J . c. Brann er and F" 11'. S:im.ond.s, Ark , Geol:,. 8urvev Annual 

Report , 1888, Vol,. 4, pp. xiii, 27-37. 

9 
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'l'ABIB I 

GENfiltAL GEOLOGIC S , CTION OF Ol'TAWA COUNTY 

FO.t tt\TION THIC' .NESS AIJD o:.:,,sCRIPl'IO 1 

------------------ -·- ---------------
atcrnary 

Pe sylvmuan 

iosissippian 

Devonian 

Ordovician 

Alluvium. 

Cherokee 

Fayetteville 

:1ayeu 

Boone 

Chattanooga 

Cot.te:r 

Svro.n Crook 

Jefferson City 

Roubidoux 

Found. along flood plain of Neosho 
and Spring rivers . 

O* to 300'. Bla ck shale, thin aa.nd­
ston0 s., thin coal beds. 

Ql to 40 1 • Grey shale rlth thin 
sandstone and limestones . 

0 1 to 60'. Variable in thicknens 
and cha.racte1· . Generally thin bedded 
limeatones at base rrith shales and 
se..ndstones L1eur top. Chert conglomer­
at e com.et:.mes present at base . 

315' to 400' . Intorbedded cherts and 
limestones of variable t.hicl~ess a.rid 
chc>.racter. See detailed descripti on. 

0 1 to 30,. Black, thin hedtled shru.e . 
Absent in northern part of oourrty. 

120' to 160' • Volo_ ,! te and chert . 
Few thin se.nd"'tones._ 

15' to 301 • .-;iandatone. An artesian 
rro.ter horizon . 

290' to 310'. Dolomit0 a.nd chert . 

150 t to 180' • Dolo mit e n.nd sand­
stone . ~,ome chert.. 1·:ell - knom 



SY...,fEM 

Ordov:i.cia.n 

Cambrian 

Pre-Cambrian 

ll 

TABLE I (Cont.intted.) 

FORV.ATION 

Roubidoux 
(Cont· nued) 

Gasconade 

Gunter 

Eminence 

Bonne Terre 

THICKNESS Ai.JD DES ,RIPI'IOM 

artesian water horizon . 

320' to .'.360 t • Oolow.i te and chert 
vn.th some sam. stone . 

40' to 50' •. Dolomite and chert . 

80' to 90' . Dolomite, some chert . 

200 1 to 250 1 • Dolomit.e at top be ­
coming sandstone at base . 

Grarrl.te . Pink to red in color . 

Compiled from eidma.n's report (O.G. S. Bull . 56, Ji ·am1-Picher 
Zinc - Lead District, 1932) and from well log data furnished by the City 
of .i.tlami. and described by the 1ii • s~,ourl Geological &J.rvey. 
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The Short Creek oolite horizon, which lies in the i:lppe:r one-

third of the Boone, W'd.S named by Smith and Siebentha.1 13 .from the t;Jl)e 

locality on Short Creek near Galena, ra.nsas . 

1fh e out cro p at the type locaJ.ity is exposed sl ong a bluff on 

the north side of Short C:reek, a vrestwa.rd flo't'Jing stream on the north 

edge of Gal ena, Kansas . The bed outcropr; a.bout forty to fifty feet above 

the level of the str,Jam and about one hundred yard.s northtTest of tba 

crossing of the ssourl, Kansas, and Te.xa-s Railroad, and the little used 

branch, of the St . Louis a.nd San "ancisco Rai lroad ,. The site may be 

reached easily 1}y driving north on the main street of Ga.lena across Short 

Cr0ek, turning vrest about one _uarte r mile, and then ml.kiug down th e 

track of the Fris co branch to it,s crosro.ng vtlth the nolth side of the 

stream . 

The Short Creek Oollte is found in many places in the Joplin 

District and is knovm in .many other loca1it,ies in southwestern lus sour:i. . 

In Oklahoma. it is found outt!ropping in the southeastern part of the 

Wyandotte quad rangle, vrhich inc1udeo all of Ottawa County . The Short 

Creek is believed to outcrop in north~!lestern Delaware County and may be 

represented in Chel"'okee and Adai r Counties where isolated e:xpo.&'tlres of 

,Vhi.te oolite have been found in the upper pa.rt of the Boone. 

Nature §1!£ Dist:.tibution 2f. Outcrops 

In Otta.vm. County outcrops of the Short Creek are l.itllJ.ted princi ­

pally to the ea.stern and southern portions,. (See F.igur e 1 - in folder ) 

l3Smith and Siebenth al, op. cit., p. 5, 19Cf/. 
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The most northerly exr:>osure is found at Dripping Spring s on Spring 4 "ver, 

some six or seven miles eaat of itiami where erosi on along the a.xis oi' a 

small anticline has exposed the bed for a short di stance on the west side 

of the river . · Excellent exposures are found at the Twin Bridges locality 

( gure 2) wsst of Wyandotte at the junction of Neosho and Sprin g Fiver s, 

along road cuts on the highway lea.ding east from t yandott e , in road cuts 

on the h.:i.ghvra.y leadin g south from V dotte, along the bluffs on the 

north side of Sycamore Creek south of Fyandot te, along the bluffs on the 

north s.i.de of Lost Creek near Seneca, r · ssouri, in the Bee Cr0e locality 

east and. south of Beo Creek . 

In most places the outcrop of the ~'hort Creek i partially 

covered by chert detritus from the Boone, and careful search or the hill ­

side in necessary to find traces of t hG bed . Frequently small pieces of 

float a.re the only ind:Lcation of its presence but in nearly all cas e s 

V'/here float is found the bed can be uncovered by digging beneath the 

several inches t o several. feet of loose mruitle rock . In all such ca ses 

the :float may be consider ed t o be uithin a fe•:r feet of the true position 

of the bed, as the soft oolite is very easily weathered to disi nt,egration 

and could have moved bu.t a short distance from the bedrock position •. 

This of cours e is not true of the silicified pieces of float ,Jhi. ch are 

occasionally fouttl . On fresh exposures, 5Uch as road cuts and strea...'!l 

cha '1!1els, good sections of the oolite a.re exposed . In several pla ces 

where the unit is completely expos ed, fJuch as at the Bee Creek area and 

a.long the banks of the river at Tttl.n Bridges, the uppermost portion 

tends to form a. very slight reentrant in the cliff face ,mereas th e 



Figure 2. Short Cre@k Oolite expo ed. at, '!'win Bridge s on Neosho Rive r, See 
19, T. 27 N., R. 24 E& 
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middle and lower portions fonn a more resistant ledge. The middle part 

shows a tendency to weather o.ff in shell-like layers an inch or so in 

thickness to fonn a slightly rounded surface . The lower part merges \'li..th 

the thick bedded limestones below, vJhich form a ledge extending outrm.rd 

froo the base of the oolite . This lower boundary is not very viell marked , 

as the change from. oolite to moderate or f'inely crystalline limestone is 

gradual . 

The color of the bed on fresh surfaces is grey, but upon slight 

exposure to weathering it becomes a light grey to vJhite in color . 'fltls 

is particularly noticeable on outcrops in road cuts where fresh cuts 

show the grey color but older cuts made sC>IOO tvrenty to thirty years be­

fore have a lighter color . In some places the outside of the bed is 

sta.:Lr1ed red by iron oxides from the clays above,. but the red color is 

never found vrl.tbin the bed. The small pieees o.f float found a.re nearly 

al.ways mite in color and stand out f'rom the darker chert and l:iJnestone 

fra@'ltents ,mich litter the hillsides. 

Character ~ Thickness 

&d.th and Siebenthal 14 in their viork in the Joplin d.intrict 

described the Short Creek as follo··1s: 

The Short Creek nomber is a thin but very persistent bed 
of oolitic limestone. C.enerally it fonns a single, massive, 
homogeneous bed i"ihich in the Joplin area ranges fr o 18 inches 
to 8 feet in thiclmess . Exceptionall y it divides into two 
beds which may ho.ve slightly different characteristics. he 
spherules are round, never flattened., though som ara concave 
whore they touch, as if pressed into one another or as if they 
had interfered m.th one a.?1.othor in the process of concentric 

14
Snu.th and .S-iobcnthal, op . cit ., p . 5, 1907. 
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growth . One of the most consta nt characteristics of the Short 
Cre0 ool te L, the re gularity in sit.a o" the spher'JJ..e!3 in a. hand 
spec i.~c.n, though they vary t:i newl at in size from r11'..-i.oe t o ;)la. ce . 
The ,. are uni ormly smaller than those of the Carte li"ill o forma -
tion, averaging perh ~s one- fiftieth of inch in dirun.eter, 
mi le the CJ:)rterv- l lle heruJ..es are about one - t wenty -i'i · h of o.n 

ir ch. The individual spherules in the Short Creek ar e solid nd 
th ugh app are ntly ormed by concentric groTith, rarely show the 
cc rt.er da rker than the shell, as is common in th ose of the 
Carterville . The Short Creek spherules a.re er.1bedded in a cal ­
careous matrix which in places is coarsely crysta.115.ne . On a 
freshly broken ourface the ma.trix gi ves a patchy reflection from 
cleava ge surfaces o e - fourth to one - hal. f inch a.e:ross, in 1~..ich 
the embedder! spherules appear as dark spots, a. variety of po:i.ki ­
litic structure . In most cas es the rock 1as cl. slightly splint ery 
f ra.oture, and this chera..eter is more p onoun ced. th e more complete 
the cementa.tion . he Short Creek has t ch racteristic .methods 
of weathering . In one it scales o.ff in flt->.kes parallel to th e 
surface, and, bein,_"; oofter than the crysta l}J~ne liroostones above 
and belo~ it in the bluff , it generally for.:Js a sli~tly retreat ­
ing gallery . A somovmat harder variety is found locally on 
slopi ng hillsides, nhere it ueu.1.D.y breaks int o rhomboid blocks 
lhich weath er a my along the cracks, le aving the hlocks firmly 

f astened together and stand .lng out so111Emhat in the fashion of 
irregular paving bloc ks; or th e loose blocks ma.y bo st,re,m over 
the surfaoe.. . In a few inotances abvut Lowell and on .illibrew 
Bran ch the oolite is silicificd int o chert, but this was not 
noticed elsev1here . In the eastern part of the area the limestoms 
above and below are in places alte ed to dolomite, but the oolite 
m.s noi'Jhere observed to be so altered . 

In Ot,ta.wa County the Short Croek shows practically the scime 

chara cteristics as described by Smith and Siebenthal from the Joplin 

district . The bed ra nges i n thickness on the outcro p from 12 to 14 inches 

at its thinnest to as much as 8 to 10 feet in the :·c ra.ndotte area. As much 

as 20 feet has been reported oncour1tered in prospect drill holes in the 

mining district; however, this figur e may be the result of cavi ng and 

contamination of the samples, o.s no such thickness has been r eported f rom 

any known outcrop. Typi cal thicknesses as encountered. in t his study a.re 

listed in Table II . Thi s table is of course not a complete listing of 

all measured sections, but merely a sampling to show representative 
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thiclmass€s fro:n north to nouth in the co mty . 

5',f SE Sec . 22 1r ,. 27 • •...1....R, 24 E. - This outcrop is locn.t .d abou t 

one a ·1d a hcl.f. miles east of , 'ya.ndotte on the form.er route of U. s. 

Highway 60., now t:.. county road . The road par allels the Prisco rai l road ., 

and the out cro p is beat wcposed in a cut on the south sid e of t e high ­

v;a • This cut m,s made over twenty - five years ago and the Short Creek 

sho ws the ef'.:ect,s of this re lut · vely short perlod of weathering to a 

considerable dcgrBe . 

r:: e basal co.11tac'"i:, is grad ationaJ. up , a.rd from a moderate l y 

cry sta.lline, grey limestone int o the caJ.careous oolite ·ut h no appreci­

able cha;ige in color . In the lo rer 8 i nches, calcite cl eavag e fac es shovr 

on bl,.oken crurfaces with the Rize of t,he f'nces from three to five mm. 

across. '.i'he oolite ~phorules ii.re f ro m . 02 inches to . 03 in ches in di-

'1.meter e.nd ur.ifo in -,ize and col.or. Above this 8 inch layer the oolite 

becomes a greyish vhlte color and is weath er ed so that the oolite 

sphorulos become loosaned from their matrix and can be picked up in the 

hand like loo::;e shot . Thi charact eristic of the -rrea.thered middle 

portion is noted a.t r.:ia.ny other outcrops. The thickness of the \'leather ed 

portion at thio out crop is 4 feet 6 in ches. 'i'hi<> bed is unifonn both in 

s· ze of spherules end in color. Above are 24 inches of grey h.?..rd oolitic 

li mestone vrith the size of the spherules slightly larger than those of 

the lo rrer parts . fhi s increase in size is not noti ceabl e except on close 

examination . Again the bed is quite unif orm in size of oolites and 

color. The uppe r 4 inches of the oolitc consists of chert and silicifie d 

U r. .E...,,..,-r-. 
1, .. ~ 1 • 
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TABLE II 

THICKNE s I''i' SUR· ;:1Zrrs OF TIC s iORT CREEK OOLl' E 

LOC .TION THIC- -JESS 
nr FEET 

NE ~, 17, 29 N., 24 E. 5 ,I. ospe ct hole 

HW 36, 29 Ir., 23 E. 9 fl !l 

ST 17, 29 N. , 2'.3 l'.t. 5 n II 

NV' f' 19, 29 I• , 23 E. 25 rt II 

NE I f 19, 29 N. , 23 E. 5 It u 

l SE 17, 29 ..r. , 23 i . 10 tl 11 

ffi'l NE 33, 29 I . , 23 r; . 7 n II 

i.) ,u tJJ.l 18, 28 IJ • ., 23 E. 10 a£ai i.a.ter · .ell 

m 31, 28 £~ , 24 E. 6 outcrop 

SE 19, 27 N. , 24 E. 10 

SE 22, 27 t ., 24 E . 8 ll 

24, 27 .·. , 24 E. 4 ll 

l .' 9, 27 J . , 25 E. 6 fl 

·rr;1 35, 27 J., 24 E. 5 It 

NE 13, 26 J . , 23 E. 6 II 

SW Sf 20, '2/:;, N. , 24 E. 5 fl 
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oolite. Thi s bed is diatinct from the oolitic limestone belo·rr; ho ever, 

the silicified oolites are found onl y in the lovrer two inches of the bed 

·with a gradual gradation upward into white chert . Above this bed is a 

thin 1.ayor of reddish clay succeeded by thick beds of chert from 12 inches 

to 24 inches in thickness . 1fo oolites are found above the lower t\10 

inches of the lowermost chert bed mentioned above • 

Indistinct cross - bedding can be seen on part of the weathered 

surface at this outcrop; however, no trace of it can be found on fresher 

surfa.ees . The uniform size oi' the oolite spherules no doubt masks the 

effects of cun-ent bedding . Stylolites are found in the Ul?Per part of 

tho bed but they are not a prominent feature of the exposure . This is 

true of most of the other outcrops examined . 

Si licification of the upper pa.rt is irregular and. not a.lrrays 

along the same zone. In some places as much as 18 inches of the upper 

part are silici.fied but these a.re 1:inrl.ted in lateral ax:tent . It is 

thought tha.t nost of the silicification is secondary, e3pecially in the 

thicker por•tions, but the upper contact ey re present pre cipitation of 

silica on the newly formed oolit e and replacement . of the cal ca eO'Us 

oolite by silica ost immediately after deposition . 

m, Sec. 35, T, 2'J N. , R. 24 E. - This exposure is located on 

State Highway 10 approximately t TO miles south of the jW1ction of this 

highvra.y \'rl.th u. s. 60, east of i-yandotte. 'rhe outcrop is seen in a 

l arge cut on the east side of the road (See figures 3 and 4) . Agai n the 

basal contact is grado.tional uprrard fr n. grey limestone to a whit e 

oolitic limestone . The size of the oolites doe s not differ fro. ~ that 
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Fi, ire 3. Short Creek Oolite and overlying shale, 
cast side Highr,ay 10, Sec. 35, T . 27 N. , R. 24 E. 

Figur e 4. 
o rer l ying eds, 
R .. 24 E. 

U )per contact oi' Short Creek Oollte and ­
east side Hig rmy 10, 3oc. 35, - • 27 ? • , 
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o;f tho above described location. his cut ms made only a f ew yea.rs a.go 

and the oolite bed docs not. sh effe cts of weathering a s marl cdly as 

ol der posures. Hov.rever, .,Jhere the oolite bed is near the former s -

fa ce and especially v1here moist, the middle portion of the bed again 

shows tho loose oolites (Figure 5) wh:lch can be picked up . The color of 

the bed is grey to greyish white . Calcite cleavage faces are sho v.n in 

the loner fe,1 inches and the up r part sho rs a sharp separation f rom. 

chert beds whi ch lie directly on the calcareous oolite ·r.tth no oolite 

sphcrulec in t he chert (Pi gu.res 6 and 7). A nodular band of da.rk silici­

fied oolite (Figure 8) one to t,uo i nches in tbiclmess and sev eral f eet 

in length rm.s found in the middle bed. The oolites showed no dif!oranoes 

in size or arrange, ent J:i..thin the silicified portio n from the calc a reous 

pa.rt outside (l:t"'ieures 9, 10, and ll) . 1ho tota l thickness of the ci1lort 

Creek o.t this out crop is about five f 0et . 

?lW Sec. 31., T. 28 N. • ~ . ~E - This outcrop is found on the 

TJBst 3ide of Spring Io.Ver about ono half mile bclol tho bridge on State 

Hig hmiy 10 at Dripping Springs . A small " l,iclineJ. a.xis trending north­

,mst -sou thee. st crosses the river her1 n.nd the Short Gree k is lifted high 

enough Lo be ezp osed in the bluff and along the dee p ravine -rlhich ent ers 

the river at th i s _ int. Good eX9osures are f ound in the ravine just 

east of the form.er Boy Scout camp, r.LOYJ' a private residence, at o.. distan ce 

o:f about one hundred yardo. The bed can be t raced continuously on both 

nide s of th e r avin e back to the bluffs a.long tho ri vcr ,·mere the dip avray 

fr om th e axis of the anticline carri c s it be lo w water level within a dis­

tan ce of a few hund red yards to the north and three uarters of a mil e 
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Figure 5. i,eathered a.nd detached spherules, Short 
Creek Oolite, Soc . 35, T. 27 .!..J . , R. 24 E. 

Figure 6 . Details of contact of Short Creek lite 
and overl · ~ chert, Sec . 35, T. 27 t . , R. 24 E. 
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Fieure 7. OoJj.J;e-c hert conta ct, Sec . 35, T • 27 No , 
R. 24 E. 

i?:i.gu.re 8. Dar'~ b 1d. of silicified oolit:,e ··.d.thin 
tho upoer Short Gree .. , ~ .c . 35, rr . 27 N. , • 24 g • 



Figure 9. Detail of dark, silicified oolit o band 
in upper Short Cree·, Sec . 35, T. 27 • , R. 24 E. 

Figure 10 . ..,ilicif-led oolite, 
R. 24 • 

c . 35, T. 27 I., 



25 

to the south . The average thiclmesc of the Short Creek at this j.nt is 

about 6 feet . The bed shows the same general characteristics described 

at other localities. The cleavage fa ces of calcite seem. to be somewhat 

larger than usual but still less than one arte r in ch in general . The 

lower cont act sho\'lS the usual gradati on fr om. limestone of a moderately 

crystalline character into oolitic limestone, ruid a.gain the size of the 

oolites is the san:e as at other pla ce s . At one place in this location 

distin ct cross-bedding las found on a. 1·1eathered surface but when fi'oshly 

broken no trace is apparent . 'l'he uppe r cont act i s sharply defined by 

chert beds . Oolite spherules are present in the l ower hal.f inch of the 

chert in places (Figure 12), elsewhere oolites are not present and dense 

chert is directly in contact dth the oolitic li.'llestone belor, . he 

rreathcring of the ce ntral po1·ti on f' the oolitc to loose . articles was 

not observ ,d at t,his place; however, ohGrl:. detritus covered most of the 

slopes n.nd obscured t.he outcrop in many places . 'fhi s is the most norther ­

ly exposure in Ottavra. County . 

SE Se c . 19. T, 27 N. • R,. 24 E. ('11 rl.n Bridg e s, one Mile rest of 

~dotte on U. ;;;i, Highway 60) . - 'l'his e:>..-posure is one of the best de­

veloped in 'tta.wn. County . rhe Short (;reek is found slightly abo o the 

normal level of Grand Lake on both · he Neosho and Spring i vers ,1he re 

they join to form Grand Hiver . It, extends up the Neosho ,1.iver for about 

one mile before dipping under the ;ater and probably extends upstream on 

::-;pring Riv er for a half mile. (See figur e 2). Ho· ,ever , tho bluff on the 

Spring Rive r side decreases yery rapidly and the utcrop is lost in the 

flood plain deposit s . The oolite ' r-:- ha. a thi c1m,JSP of fr om 8 to ten 
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Figu re ll. Enlargement of silicif'ied oolite of 
Fi. e 10 (x5) . 

Figure 12 . Contact of Short Creek and overlying 
chert sho :n.e oolite horuleo in basal rtion of chert . 
? ¼ e c • 31, T • 28 • , R. 24 E. 
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feet . The usua.1 gre.dational contact from crysto.lline limestone to ool t e 

occurs at the base, and the middle portion of the bed sho ·is t.he shell ­

like rreathcring giving a somewhat ro und ed surface on the out cro p . '11 he 

oolite is more f i.rmly consolidated here , but the a.bsoo ce o.f the 30pa ­

rated ooli t e grains is exp lained by the .fact that the river 11.oods the 

area several times each -year thus removing th e wea thered material . 'fhe 

upper contact is sharply defined Ir.r a thin shale layer inmediately abov e 

the oolit e. This is succeeded by a. chert layer about two in ches in 

t hickness followed by thin shale and thi cker cherts above. reith-:::r t he 

shale in contact 1vith the ooli te nor th e cherts above show any ooliti c 

character. 'rhe limestones below the Short C;r•ee k are grey in col or r:hile 

the oolite bed is nhite and is easily seen along the bluff or. the Neosho 

side up stream for r-iome dis tci-nce . 

2-t_line Sec . 12 , T . 26 N., H.. 23 E, (One mile south and three 

miles ea.st of Fairland) . - Here the Short Creek is exposed in t he bed of 

a small stream vmich crosses the east- uest road leadi ng toward Grand Lake . 

The oolite bed at t his point is simi lar t o the outcrop a.t Trr.i.n Brl.dges 

both in thic kness and in chara oter. Becoose of th e more dissected tor rai n 

the outcro p is covered in many pl a ces with detritus but ca·1 be follo wed 

vr.i.t.h some difficulty t o th o south and west until i t, disappears bclo vr t he 

11a.ter of the lake. .Again the gradati on al cont act at the base and the 

ra t her sharp contact at the top of the oolite arc ch ra.cterist i c . Tte 

t hiclmess of the bed at. this locality is f ro m 6 to S feet. A quarr y , ncm 

covered by v.rater, located about three-qu arte r s of a mile to th e south west 

used the Short Cree k 'lnd o"-,her l.i.1.iesr,o :ie s i ',lie :, -'0 110 fo r a.zricult ural 

lirn.e. 
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Figure 13. Partially silici.fied 001.ite. Sec. 27; 
T. 27 . , R. 24 E. 

Figur e 14. Enlarged pa rt of Figu re 13. (x5) 
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SW Sv1, Sec . 20, T . 2b N. i R. 24 E. - 1'his outcrop is the most 

southerly examined in Ottawa County . The bed is found in a dee p r vine 

leadin g up from Grand La:ee and ma.y be traced both north and south to the 

bluffs on the west side of Grand Lake where it, becomes inaccessible for 

examination. The bed is rising to the south as it approaches the a.xis of 

the Horse Creek anticline and within a distance of one · 1e is lo&-t in 

the flat land in the area away from the lake . This is withir1 two miles 

of the south line of the county. It seems very likely that the bed c 

be foun d in Delaware County, as the thickness at, the above outcrop is be ­

tween 4 and 5 feet and the horizon is well below the top of the Boone so 

that the possibility of removal by pre-Mayes erosion is u11likely at this 

point.. 'the bed exhibits the cha.1~aeteristies found at nearly all other 

outcrops with the possibility that the oolite spherules may be slightly 

larger but still less than .0.5 inches in diameter . Thu:.s the remar kab le 

uniformity of size of the oolites is e.."'<:lribited from north to south in the 

county over a distance of 12 to 13 mi les, and the same character of size 

is found a.t the type locality some 25 to 30 miles away. Cut. tings f ro m 

well s 8 to 10 miles west of' the outcrop also show the same gradation of 

size, thus Lhe m.ax.iiro.lm variation in size i s lass than . 02 inches to . 03 

inches from the smallest to the largest . 

Stratigraphi c Relati ons 

The upper contact of the Short Cree k is apparently conformable 

everyvThere in the Joplin 1t • runi. area . The wides pread occurrence of th e 

oolite throughout t he district, pres ent in all exp osures \'100re its hori ­

zon is a.t the surface a'f'l.d not covered by soil or mant le rock and in 
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hundreds of drill holes, indicates that any post hort Creek erosion rrmst 

h.av-e occurred after deposition of' JW.ny feet of sediments over the oolite 

and theref ore at a much l .ater time. . oore, !-'o.vler, and Lyden1 5 have 

placed an unconformity at the base of thej_r ttJrt bed wru..ch lies some 35 to 

40 feet abo"m the Shor-t Creek oolite. The bed conS'lsts of a greenish­

grey limestone, very gla.uconitic in many place.s, and contains an oolite 

member· locally. This bed is now generally considered to be the hase of 
, 

the Warsaw·. In places the pre - ~"'a.rsaw erosion has removed interverij.ng 

beds so tha.t the r1Jn bed rests on the nr10 bed with the °Kn and 11L0 beds 

missing. I n a quar ry east of 1'n.irland a glauconitic olite bed (Ftgu re 

15) lying some 30 to 40 feet above the Short Creek (Figure 16) is tenta­

tively correlated by the writ.er · th the 11J 11 bed of Fowler and Ljlden . 

The lo wer contact of th e Short Cree¼: is gradat,ional from the non­

oolitic limestone below at all places examined. No ev.idence of an un­

conformity could be found. in the field. Examination of a limited 11.Umber 

of well logs sho\18 an interesting relationship of the thickness of the 

Boone above the 5hort Creek with that balow. There is an inverse re­

lationship of the thicknesses such that as the section of the Boone above 

the Short Creek thickens the se ction below thins e. proportionate amount, 

or as the section above thins the section below thickens. It is admitted 

that this relationship of thicknesses may be more apparent than real, as 

improper or erroneous sampling could give the same result. However the 

amount of variation in thicknesses makes this possibility remote. If 

15R. C. Loo re., G. : • Fowler, and J . P. Lyden, "LeD-d and Zinc 
Deposits of the ? ·.ssL Rip~· Vall ey "tcgion, 11 (Qeol. _ Soc. A.mer. Special 
Paper No, 2~, 1939), pp . 1-12. 



31 

Figure 15. Detailed viev:t of glauconi t ic «Jtl bed, 
quarry, Sec. J.4., T. 26 q•, R. 23 E. (x5) 

Figure 16. Detailed view· of Short Creek Ooli te 
(rqJn bed), Sec. 13, T . 26 N., R. 23 E. (x5) 



this is real, it may indicate the presence of an unconformity very near 

tho base of the Short Creek . No truncation of the beds below W"d.S ob­

served and probably would be difficult to see because of the absence of' 

easily identifiable key beds in the section . A bed of limestone so~ ten 

to fifteen feet in thickness is found a.hout 30 feP.t beJ.o ,r the Short Creek 

and v1hile this b cl seOJ11.s t,o he pre sent in nP.arly all pl aces, the interval 

betucen the two varies as much as '20 to 40 feet. T ,nuous evidence seens 

to sho w that. a thicker irrt.erval here coincides with a t hie cer interva l 

of the Boone below the Short Creek. Too few wells have completely pene ­

trated the Boone to justify definite conclusi ons as to the reality of 

this unconformity a.nd the Y:riter I s field uork tJa.s not directed toward 

this pr oblem in time to make any contribution toward its solution . 

Ag~ and Correlation 

Moore, Fo :rler, and Lyden16 , in their discussion of the st rati­

graphy of the 'rri - Stat e district as a pa rt of t he paper edited by B?.st,a.in 

(1939) summarize the lississippian stratigraphy of the Tri. ,A.te region 

as f ollo rrs • 

he t ota.l thick:ncs:'3 of llis issipr,ian rock.:::; on the south~st 
flan.ic of the Ozark uplift, which includes the Tri - St ate t ining 
distri ct, l" about 400 feet . Ofr.i.ng to eros i on of varying amount"' s 
i n [Jre- ?enns;1:lvania.n and S1.1bsequent, time and to original vari­
ati ns , the thickness of these roc ks in any one rea. is rnu~h less 
th an the t otal. ma.Y.im:um thicknesses of the individual forma tio ns. 

T 1e str,ttigrauhic subdi vj_sions of the Cte!.rbo ni:f erous rocks 
ih:i.ch nre reco gni zed in th e southwestern Ozark area are as 

follows: 

1~. C. 1oore, C-eorge u:. Fowler, and J. 11T_i-State 
Dist rict of G souri, •-cansas, a.n:d Oklahoma 1 " =-=~==-=--=-==:::::;..:r=-•~S:J;pe::.::;..:c:.::i:.::al.::::::. 
Paoor No. 24, Ch p. I, pp . 1-12, {1939) 
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Thi e cress 
feet 

Carboniferous system 
Pennsy l vania.n sub system 

Dos oincs s0ri0s 
Cherokee shale 

Shale, d k bluish, , ·ay, bromri.shJ nnd 
black . Clayey to sandy, containing she et s 
and lenses of medium.- to fine - u.ined sand­
sto 1e, thin · scontinuous lli!eu-tone b.Jds 
~ rl ' a.l '·. d.s; f.c;l1Cl all.1 L set1t in ca·, ,t.:rn 
pn.rl, o_ fri -.; ,ate <Ji..,cr1.ct; _,hicknoss up "(,O 

about. " . . . . . . . . .. . . . . . . . . 150 
Impor~ ,.:1t ormity 

.!· ssiss ppian su.bsystem 
~he&t 1· :,cries 

Carterville or ir e..yco11 ior: tion 
, ..,le, li 1ust o e, d ~ 1dsto.n , <.11 scon ­

t,irruous, mosLly filllng solution hollows in 
and rl· · ng 1 · ~ ~t,on.e, c 0, pri s~ v' e vart,er­
vi.lle bods, recognized in the Joplin area; 
t lcL,e::is, C-50 "ee!:.; -i.,l w - callcu · ayes 
liI -stone, 11 con sisting mostly of noncherty 
•.rn.y thin- t o modJ.ur·- oeda.ed l:i..raestune is a 

f airly co1tinuous fon:1ation in Us klahor.i.a-
.~ n.sas ni:ng :...')ld; lo ca.lly, as in the · · aml 
""yr.cline, contains ore deposits; t ickr ess, 
5 t o aL ui:. BO f ce-c • • • • • • • • • • • • 0- ! 80 
Uncoru :or !.ili 

.erarn c serie a 
"t • :::..:::i Ji_, Li..rn.... bn e 

Ll.mestone, ay, dense, fine - grained; it is 
.Jro , ble tl -:.t Lh.i. '1 fo ~ · t · on ·. a,., for:-ie.c-ly 
_ l inu ous over the Tr i- :-;t,• e c.1.:i.str· ct bu 
i t l tc.~ h~~ I ero lee~ uxc ;.t- . [1.j,"'1.;· s a ch,)rt 
cli.~Laice n lvhc st Wld souvheast of oplin; 
:,_, : ::; 1J ' :.111e '·Y cxis 
locall y iil the ., . lOL:J.a- r, $aS r.li i field 
U .• u) • JL:...:._Y:!X 

". ~san , · t..- .. l..0 1 e c·. r:.::::e, u 
Boone limesl,one as t his term is 
J.ri - ~tate area) 

rt o;. ,l,e 
ployod in th e 

Lllnestone, light-gray, rn.odiuo- to coe.rse­
:::,T c.incd , ~oo :.lif,r< 1r , 10 ... tl cri~, i w.., 
abundo.ntly chert:, in .many pla ceo; b_ds no!it ly 
... ore tr'.'... a +>:.o' ·o 0 b,__ ;:i lo ,le; 
contains ore de e places . Tl.e 

0- ~ ?O 



34 

f ollo Tiing zones ( .. owler and Lyden) are 
re co mzed in the Oklah • - rra as mining 
field . 

Limestone and dolonite, light ray and 
broi1!1; some 1hite ancl blue crert; thick ­
ness variable on ac count of erosion •••• 
C- Chert, white and blue; ay to broTin 
l.iJ:nestone; comm.only more chert in basal 
10 feet . . . . . . . . . . . . . . . . . . 
D- Chert and l:iJnest one; the chert is com­
monly white "cotton rock 11 but s001.e of it 
is ite and dense ; limestone, light - brorm ; 
contains commercial ore bodies in som.e 

0- 40 

25- 32 

.mine s • • • • • • • • • • • • • • • • • • • 20- 2 5 
E- Chert and limestone; the chert ay rurl 
brown ; limestone a.'ld. locally brO\-.n dol o­
mite; an important ore bed; containing 
chi.e f l y galena • • • • • • • • • • • • • • 5- $ 
F- Limeston e, lieht br own; chert, white 
11c ton rock 1• • • • • • • • • • • • • • 12-15 
G- Lirae stone, gray and brown, 1:no stly thin -
bedded; chert, bro rm and gray to uhite; an 
in.rx>rtnnt or e horizon . • • • • • • • • • • 10-12 
H- Limcstone, pray awi brmm; chert , bro m 
and gray , in alternating beds most ly 2 to 5 
inches thick; a.nd importa ore zone in many 
places . • • • • • • • • • • • • • • • • • 13-15 
J - Ll.mestone, brm·mish to very dark-gray, 
slightly reenish and shaly; contains som 
chert; very glauconitic; no al thickness 
a.tout 5 feet but it is locally less than a 
foot, and depressions in underlying ~ookUk 
limestone a e filled tri.th rock lithogically 
sinilar to zone J except that it is slightly 
ore shaly than normal . Fo il.er and Lyden 

have found oolite locally in drill holes arrl 
underground ·.orkine" in hi"' horizon • • • 1 -5 0 
Tot-aJ. thickness of arsav. linee t one i n ho 
1r ri-State di trict, 86 to 195 f ot; nomal 
average about . • • • • , • • • • • • . • • 125 
Unco or:'d.ty 

Osage series ( co~pri.ses · ddle and lo ror pa.rt of 
the so -c alled Boone limest ne) 

KeoL 1 liLlestone 
Limestone, ff:D.Y o coarse- ai ned, 
abundantly 1 □ s st plac..,s; 
crinoidal; bryozo a coomon; chert 1i ,ht ­
grn.y to rhite in bed o..:1d no ules . On ut ­
crop, four T:1.e~bers can be dif f er~ tiatod 
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readily in most:. place s, in order .from top 
do , ,r , (a) 'rinoi al c one ana chert, 
a bot l+O f cet, (b) ::, or ~ro vk ooli · e, .:ibout 
6 cet , (c) Cri olda.1. ll~estone ~d chert, 
bo t 85 feet, (d) G d alls chert, CJ to 

35 aet, discontinue , s . ho zo,1.0 s fi d 
by :?o :ler and Lyden in h... Okl ho 

· ru.ng field are o.s foil) . · 
K- L .. errtone , pray, cr·noidal; c ntalus abun­
uant ,1od eo of chert; --.~ · r t.rurt ore oone, 
locally ab'"'ont; r :i.tl thi c!mess • • • • •• 
L- Ll..o.estone, 1;,"Tay, medium- to coarse - uirLed 
an.soi ve; 1:1assivc :y chert or '1co-i:-ton rock 1; 

locall y ab sent ; noma l thl e ss • • • • • • 
:- .LiL1edtone, g~ay , tho top 4 o 6 feet 

oolitic (vbort Creek), but oolitic texture 
is mostly unrecognizable in areas o1 .raincral ­
ization; ch rt occurs in large nodules; an 
iru. rta.nt ore hor-.i "<)'"' ·• n nany laces . ill 
0klal1oma.- :[U).!;a.S . . nine field • • • • • • • • 
In Orono , '.i.s.30ur-l, cim.11£, .1.'ield • • • • • 
A - Ll.r;1estone, cray, marsive; co imonly Tih.i.te 
•1co ton rock 11 cher and gray some1•d1, ·., ., led 
che1t, occutTing 1 aily in very large 
nodules (Lo 15 f et ho izon di.ameter by a 
foot th.ick . . . . . • . . . . . . • . . . . 
0- hert, 1·ray, dense, in bands and round flat 
n dules; u · .e l:i.rJ.estoue; an inroortent II heet -

1.d II ore zone; equi val.ent of upper p rt of 
1d all.., chert . • • • • • • • • • • • • • 
hert , y . b , 

n dules ; s 
ert, y . u'."7.,0ne, ay, 

masni-re; miner co.Uy • • • • • • 
Totn.l th_i_cknoss st , , 80 to 
130 feet; no al ea out ••••••• 

ty 

lington l:unestone 

8-12 

25- 30 

8- 22 
6 5 

20-25 

9 

11 

17-1 8 

110 

Limesto , light - &ray, c "'rse- 0 ained, cr--°1.Doidal, 
assivo; c ntains ,:hite clc1t nodules a.rd thin 

beds; fo::,siliferous; nb~e 1t throughout all of 
• ning area o '::?ri- ate rict, insofar an 

ut, ,:>rcoent on :t bordwrs es cl.a -Y 
at . . . . . . . . . . . . . . . . . . . 

- o i e-

0- ~ 50 

.eeds Spring Jxnestone 
Ll;oostone, dark - bluish, medi 

aincd, thin to medium bcd3; bun .ant ly chert , 
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the chert very dark, occurring as very 
irregular -s haped nodules and thin beds 
alternating vdth the .lin:eston e.; ln places, 
dolomitic; contains some ore deposits . 
This is zone R of Fowler n.nd Lydon; its 
thicir-..ness southeast of the Tri tate area 
locally exceeds 100 feat but Within th e 
mining area it ra.ngos f rom about • • • • • 
Unconformity (?) 

St . Joe (or I'ierson) limestone 
Limestone, bluish-gray, fine - grained with 
disseminated cr ystalline calcite grains., 
medium-bed edJ nonchert y . 'rhe St . Joe 
limestone in developed ·typi cally to the 
south; the oquivaJ..ent . · eroon limest one is 
di'rtingu:ish ed by its magnesian to dolomitic 
character and the resence of more or less 
co1mnon chert nodules . th st . -oe a d 
Fier son occur in the ""ri - Stat e listrict . 
Average thickness, about • • • • • • • • • • 
Unconf onn:ity 

Kinderhook So . cs 
Northviev r for 1 ,a tion 

Shal e, olJ.ve- . ~een to bro rl.sh, calcareous; 
s :l tone., soft, locally, fossiliferous , thin 
or 0bsent in most o" 'rri - State district but 
in its vlcir..ity attains thickness of more 

15-60 

20 

than 100 feet . Average . • • • • • • • • • • 5 

CoJ.opton limestone 
Limestone, gray to dove, very fine,. dense; 
ls1 thin somewhat nodul.ar b.::rls \,ith cn.J.careous 
shale part:tng s; barren of ore depo"its • • • 5-20 
Unconf.o_, · ty 

Chai:. ta.aoog<.i shale 
Sh o, bla ck, fi.,s::..le, 1 .rd; ab:;ent through -
out Tri ,~tate ctist ,rict, lnsofur as 1 orm, hut 
oorder-s it on r.est, 00' ~,'., -.md southeast . Grad es 
locall:y lnto da.r .-gray she.le • • • • • • • • 0-40 
Jm-porta,.'1....jglconforr ity 

Ordovici .n rocks; abo .t. . . . . . • . • . . . • 1200 

•••• The Keokuk 1.ir1~~-tone cor~:oriscs bluish or hlnish - ero.y fine, 
medium- and co rse -, ained · est or1e and abunciant clcrt . The 
limosto::ie beds appear as cot".pnra. ively even ln:rers, :': e of which 
are only slightly 0rinoid.al, ot ' crs 1-iar e t:p allilO~t I oily of 
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crinoida.1 remains . 1he beds range in thiclmess from less than 
a foot to 2 or 3 feet . The chert is mostly white to light - gray 
and occurs typically in the form of flat elliptical masses and 
as rrore or less co11tinuous beds . In areas of def onnation and 
mineralization mu.ch or a.U of certain rones appears to be re­
placed by chert . The Keokuk l.11nestone is readily di.ff erentia.ted 
from the underlying Burlington by its fauna, espe cially: by 
abundan ce of bryozoans 'Which are al.most entirely lacking in the 
Burlington beds. The Keokuk i separated aJ.so from the u..rrler­
ly.ing Reeds Springs limest one by litho l ogic differences, both 
of the limestone and the chert, and by fossil eviden ce . The 
Keokuk limestone is ov-erla.in disconforID..abl~ ,. by the \ arsaw lim e­
stone, the boundary as now recognize d occurring aoout Ji) fe et 
above the Short Creek oolitc . The Keokuk d Warsaw beds a.re 
very sL"lilar in litholo&Lcal and faunal characters and ar e 
co.. , ly separable only by detenni.na.tion of their position in 
relation to the thin gla.uconitic a.."l.d phospha.tic bed (J bed of 
Fowler and Lyden) ntd.ch marks the baE'e c:' the Warsaw ·. £hi s 
zone in turn may be identified from study of its relation to the 
Short Creek oolite as a. stratigraphic datwn . In most part s of 
the I'ri tate di.strict, however, the glauconitic oore can be 
identified in drill cuttings raore re adily than the oolite . 

The Keokuk limestone overlies th.e lington limestone dis -
oonformably in the eastern part of the southwestern r• soouri 
Uississippian area . It rests disconformably on Reeds Spring 
limestone in the western pa.rt. of this area which · ncludes the 
rr-1-Sta.t c mining district . The Keoku_'k lirnestorto is succeeaed dis ­
con.formably by the Yarsa, limestone, or where ,,,.arsaw beds have 
been eroded by limestone oi' Chester (upper Mi s sissippian) age, 
or by lorICr Pennsy lvanian (Cher okee) st>.ale and sandstone . 

'rhe averc e totaJ. thickness of Keokul< beds in the Tri­
st ate mining i strict is about 110 feet; in adjacent part of 
southwestern Mi ssou ri it is c only about 125 to 140 feet . 

r~am.ed. subdivisions of the KeokUk limestone are the Grand 
Pall s chert, at the base, and the Short Creek oolite, near the 
top . The Gran d Falls chert is an irregularly bedded mass of very 
dense ubutcher knife" chert, mostly li ght -gray in col or, whi ch 
appears light- llo-wish-brown or dark-brown in \:eath .... red exposures . 
In cluding beds below- water level at Grand Fo.lls, the type locaJ.ity 
south of Joplin, :. ss:.,uri, i-..,s thi ckness here neasur es 35 feet, 
but 'thin a distance of half n. mile or less to the west the 
chert disappears, possibly because of overlap ugai.rrt a local 
structural. 11high" . Despite loco.l discontinuity, the Grand Falls 
chert is identified over hundreds of square mile s of territory 
in the Tri-State Distri ct . It is a zone of extensive shcet-
,J ound mineralization in the Joplin-Webb City portion of the 
Tr i c-ta.te district and is 2.nparontly identifiablo in the deepest 
workings of some mine s in the Oklahoma .ans as mning 'ield . 

The Short Creek ooli te is a light-gray mass ive oolitic lioe­
stone ·,ili.ch rather conv:.10nly appears a.s a s-lngle bed 4 to 5 feet 
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thick . It a.p arn to be continuous throughout the oouthvro::rtern 
,r · ssouri area and in adjoinin States wherever the proper strati­
gra r.)hic horir-..on is present .. It, is one of t.he most v<lJ.nable 
stratigraphic da.tum. planes :i.n th e upper part of the Osag0 lime ­
stones . :rt, is generally identifi d as belonging in the top 
portion of the zone of Fo1.vler and Lyden . 

Accordin g to observations by Forrler and Lyden there is 
locally as much a.s l+O .feet of beds e.bove the Short Creek oolite 
that a1"e assignable to the Keokuk li'D.estone, the contact bet,\'teen 
Keokuk and Warsaw beds being draYm at the inf erred horizon of 
disconformity at the base of the gla.ucon:itic sediments of Fowler 
and Lyden' s zone .J. The bas e of the J Zi)nc, that is basal 1.""arsav.r, 
locally extends do mward t,o and possibly below tho horizon of th e 
Short Creek oolite . 

to new in.i'ormation concerning the age of the Short Creek Oolite 

has been dev eloped during the in1restige,tion and its assignr ,1ent by Fowler 

ai.'lCl Lyden to the Keokuk member of the Boone formation is Accepted . 



CHAPrER IV 

0TRUCTUTIE 

In preparing a structure .map using the Short Creek as the datum, 

elevations were taken at frequent intervaJ.s a.long t.he out crop using an 

aircraft altimeter and an aneroid barometer . l~any bench marks and other 

knovr.a elevations ~ti.thin the 1imi s of error o ~ the inot,rument s vrere 

available and in addition the surface of Grand Lake ms very- useful as a 

inidesprea.d datum let,el. 11 elevation readings Iere compared vdth a 

known elevation vtl.thin thirty minut es or less so that the effects of 

pressure and temperature changes ~ve ~e .min.irriized. All elev· :t,ions taken 

by the above mGthod 1:rere considered to be iT.ithin a limit of error of 

five feet. .:iu.bsurface elevations ;ere obtained from ..-rell logs and from 

published figures gbrnn by .. eidman. In the case of wel ls drilled in 

rece years ".:-.he .., .. i.rface ele-ration h d boen determined by ·,n e .gineor's 

level und the elevation o the bed is co. sidered to be .v-lthin the fi ~ 

foot limit of error mi ch .... · ht be caused by "' , opcr sampling . It is 

standar practi ce in thio district to take B0i1ples of the rut tings at 

five f ot intcrvGJ...s . In ucing tho f·' cares published b:,· .... ,oidn..:1n17 , de­

tenn.inati on of the surface elevo.tion of t lte drill holes was done by 

17s. \'eidman , op . cit . , 1932, p ., 16 . 

39 
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spotting the loeations on cont.our maps published by the u.s.G.s. , which 

have a. contour interval of ten feet-. The se maps are on a scale of 4n 

to the mil.e and thus shov1 cons iderable deta:il . The topography of tbe 

northern part of the county covered by tl:ese maps is gen tly rolling and 

thus the elevations interpolated from the maps a.re considered to be 

within a limit of er•:ror of 20 feet and t, he elevation of the Short Creek 

·within 25 r eet .• 

In addition to the elev ati ons taken on the Short Creek, the con­

tact of the Ma:yes formt ion on the :Boone was i'ollo,'11:ld ·,.sing ··: · icbnt:m 's 

map and o:levations were taken at intervals of one niile or loss thtoughout 

the county . In taking th9 se elevations alo ng the cont.a ct no pr·ac-tic aJ. 

difference in determining the top of the Boone f'rom th'1t mapped by 

We.id.man vm.s .found, a.rid his location is consi dered oorrect . The contact 

is mark ed L.>1 many places by a chert pebble conglomerat e above 1-11hioh no 

bedded cherts ax-e ever fo J.i."'ld. t· :i.ere the conglo.merate is absent the top 

of ·tho Boone can be dist ,ir ~ish .ed by the upp~rm.ost chert bed, and wher·e 

outcrops are covered by soil there is c. d.i.stinct change L'1 color from a 

slightl y reddish soil of the Boone to a darl er soil of the ::aye s . The 

area of outcrop of the Mayes- Boone contact is generally flat or t:D..ightly 

rolli ng so tha.t misplacing the contact by several hundred yards in hori ­

zontal location ·would seld om iTh'.l.ke more than ten feet :uferen ce in ele ­

vation . Whor© the !Jlopios .:.n."e more. steep t.he contact. is usi.w..Ll- easi ly 

found. beca.uoe of the inc re aa0d erosion and removal of the ro · , especially 

along dit ches on roadsides . 

The :ntar-ral b .t ·tee n the top f tho Boone and the top of th e 

I 
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Short Creek in the northern a.nd central portions of Ottawa County, a s 

shown by numerous rroll logs, varies betri0en U0 and 145 feet \7ith the 

moo.al interval of 120 f eet • This interval was used to project the ele­

vation of the Short Creek in su.bsurface . A limit of error o 25 feet 

was placed on these elevations . 

Additiow...1. elevations were taken on the top of the i ayes 1.1."ld 

assuming an int,erva.l of 16o feet to the Short Creek, elevations were 

spotted and used only as a guide for contouring as it vias realized the 

thickness of t.he • yes varies from 20 to 6o feet, usually be cause of 

pre Pennsylvanian erosion Ylbich in some cases in the mining dii::itrict may 

have re moved the Mayes entirely, Elevations obtained fro m the above 

datum were given a limit of error or 50 feet, and were used only in the 

western part of the county as o. guid e. 

The structural re l ief of the Short Creek ra...>1.ges from 1,200 or 

more feet above sea level in the southeastern part. of t e county to 450 

feet above sea level in tho north west ern part . (See Figure 17). The 

regional di p is nerally north westerly at a rate of 20 to 25 feet per 

mile . This is ca:uplicated by a series of gentle fol d s vmoce D...'l:es tre nd 

northeast - south est, vr.i.th dips on t he f lanks of 50 to as ch as 150 

feet per mile, In ad.di ti on to t hese SJ!!a.ller f olds t ee pro minent 

structural fea t ures a.re escnt . These re the Horse Creek anticline, 

the Seneca syncline, and the 'acrl. syncline . 

In deter.mining t he struct ure of the am. syncline and the 

Sene ca syncline, sections and f ig ares published by reidman
18 

and Fowler 

18 • eidraa.n, op . cit . , 1932, p . 16. 
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and Lyd.en19 ;ere used to proje ct the si tion of the Short Creek . The 

'tl.a.mi syncline had been st ud:ied in the m:Lriing district t'J'ID re uniergrouni 

,-orldngs have cut it exte..r1sively . The structure of the Sene ca syncline 

is a little more obscure in Ottawa County but interpretations based on 

stratigraphic sequence and dips of out, cro pping beds giv e so ue in.for ­

mation . 

The Hor,se Creek arrtieline, first named and described l;ly 

Siebenthal 
20

, extends across the southern portion of tm county. The 

fold starts a few miles southeast of · g Ca.bin in Craig County and trends 

northeastward to the mouth of Gowskin River to intersect the Seneca syn ­

eline . The a.x1.s of the fold is vro11 e:q:,os-ed in the hluffs on the east 

side cf Grand La.kc at this point ., From here tF..e f old wi.d ns out and 

svii..ngs to t,he east , dying out east of Tif.f City, w ssou:i:i . The dips . of 

the beds on the north side of the fold in Ottai'fa County ..xre in gen eral 

from 150 to 200 feet per mile and nerge with the south limb of the tumeca 

syncline .. On the south side of the antic l'ne the dips are much more pro ­

nounced., ranging :t'rom 5 to 10 degrees . Dips as much as 18 deiJrees have 

been reported farther south . The south lLmb of the fold Merf:,>eS in:to a. 

syncline '7ith a general east-r.rest a.xis along the course of the Covrskin 

River, lying in Delaird.re C unty . _he o-tr-..icture of this ree:i-on vm..s not 

studied in any detail by the writ or . The axis of the f old plunges to 

the southeast and passes out of the county southeast, of Afton . Thi s 

19G. . • Fowler o.nd J . e eposits of the Tri -
stat e Dist rict, 11 ( .Int. . ...__....,,,.,....__...,. .. -..,.,,_ .......... _....._......, .... , ol. 102, 1932 ), pp . 
225-229. 

20c. E . Siebenthal , 11;:·neral • esour ces of Northeastern Oklahoma, 11 

(U. S . Geol. Survey Dull . 3/J), 1907), pp . 187- 228 . 
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11road anticline is responsible for the Yrestward swing of the r zsissippian 

beds in the southern part of the county . This fold is not only structur­

ally but topographically the highest part of ottawa County, the h:igrest 

point in the county being reached in Sec , Z?, T. 2h N. , R. 24 E. , with 

an elevation of 1,130 feet above sea level . At the point where the fold 

crosses C--rand River the st . Joe lime stone, Chattanooga shale, and upper 

part of the r..otter dolomite v;ere exposoo for a di stance cf aJmost a. mile 

in the bluff and deep ravlnes on the ea.st side f Grand .. ·-,r0r . This 

locality, ,:;Ju.ch ms the only exposure of these lo-;1er beds in O'c..tawa. 

County., is now covered by the wa.t0rs of Grand Lake. 

The Seneca s-ncl.i.ne is probably the most prominent structural 

feat.ure of the extreme r1ortheastern part of Oklahoma . It extends from a. 

;;oint n:est of Chouteau northeast1,7ard into li.ssouri near tl.e tovm of 

Spureeon. For most oi' its length Siebenthal 21 describes it "as a double 

or in places multiple fault let.ting dom a. block of Boone and younger beds 

into the ~oone on i ther sidea The Yr.i.dth of the dovm-drop ped block varies 

fro rt 200 feet ',o more than 1500 feet, and with the strata. on either s:ide 

dipping nore or less steeply toward the faulted block . u 

In Ottai.m Count.y t c faulted chnracter of the Seneca syncline 

is not renounced and in nost places actua.l aulting is absent or very 

small in ".lgnitu.de with mofJt tho displacement due to folding . The syn­

clina.l character of the fold together vri.th its faulted expression was 

,iell ex:poscd in the bluffs on the ,rest side of Grand River opposite the 

mouth of Covra1::ii:. . . i ver, but this is no conpletely covered by G:cund 

1 
C. ~. i obcntho.J., oJ . cit., ".)p. 197-198 . 
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Lake . Throuehout most of its path across Otta.wu County the s, cline is 

somewhat obscure and marked only by slight changes in dip of tho Boone 

aJ.ong its axis . Near Seneca, ·· ssouri, on the east line of the county, 

~idma.n found that the fold has brought Cherokee shale dorm into its 

a.xis indicating as much as or perhaps more than 150 f0cu of displacement . 

Drill records and study of surface outcrops at this point indicate i-t is 

a synclinaJ. .fold and not a fault although small faulting y accon.pany 

the folding. Between the exposure on Grand Rivor and t.be abovo mentioned 

pl-ace near Seneca the fold .:.s mar d sun.11.y by fracturifle c.ll1.d slight 

dips in the Boone . The tirlter was unable to find the Short. C-,ccek e.x:.oosed 

along the a.xis of the :f ld at any point althoug11 lt should be present 

near Seneca in the s 1nclinal fold there . The oolite is present less 

than two niles to the north 7ihere it has a thicki esz of 5 feet a 

failure i~o find it oout,11 of Seneca is probablJ due t.o the th.Lek c ,rering 

of chert mantle and so· l rldch blankets tho area rJ£1.lci.ng good outcrops a 

rarity 

The ~ua.r.rl. syncline, a well-known feature of tho tinrni--?icher 

Jnlrtlng district, has been caJ..led the 1 :i.ani -".:i.ult '', ' i' d. .,;,~ough11, or 

the , 1/d.ami shear zone 11• It is uadouhtedly a oync · G v;ith f aulting 

occurrin t.,. on both limbs in several places in the L ·' u (7 district . .1. he 
u 

syncline enters tho county on the north line of Sec . 17, T. 29 · • , 

a. 23 ;;,• , exte :iding· eenerally South 2'5° T.''est end leaves thfj cou..vrty o 

mile west o_ Afton . ...:urfuce :i.ndic2..t::.ons of the fold are found just rtcct 

of Blue 'oun d north o.f ic rnr ere :eid! ·an doccribcd t he Dlucj. .. c.wt 

,0in g ·ftructuro.lly "'1 c 200 

feet lower .,h it~ '.)U crop on Bl' e ·ound. 1he ,..yn line is found in 



45 

many mines -rtlth one oi' the best exposures in the Blue Goose mine south -

rro:;,t of Cardin.. The dip o.f the limbs is quite varinble ranging .from a 

few degrees up to as much as seventy . The syncline e...nends fro:.il a point 

near Crestline, Kansas, southwestward into Dela,va.re County for a distance 

of about ten miles . The ponition of the axis of the fold can be di s­

tinguished cm ae1."'ial photographs in the southern pa.rt of t,he county and 

eict,ending into Dela.war~ County but the northern p.art oi the fold is 

obscured by thick soil. and alluvium. ,. rhe ax.is of the syncline croDs~s 

the Neosho Ri. ver just west, •Of Miami and at ti.mes of extreme low water 

crumpled and br oken str<\ta. of the Mayes ean be found in the bed of the 

rlver . The Pennsy l vanian beds in general do not shm-1 these contortions 

to the same e.}..'i"°,ent; however, at the e:xposu.re west of Afton the beds in­

cluding the Cherokee a.i.-e highly folded so areas of more highly folded 

Pennsylvanian :rocks els.:n'lhere may be obscured by the absence of resistant 

beds in the shale . Si.ebc:,,tha..l and other.s have sugge .sted that solution of 

limestones in the Boone allov;-ln,g slum.ping of the chert beds along a fault 

or fracture zone could account for the S'Y!lcline . This theory haa so.me 

merits; hoYrever, deep via.tar wells drilled in the northeast part of }.t:iam:i. 

during 1944 a.long the ea.5t lim.b of the fold sho 1 ual displacement of 

the und.erlylng Ordovician beds which v.ouJ.d indicate that the. fold is due 

to tectonic forces . The a.xis of the fo l d is undu.lat :_,g, d:iv-lding the 

fold into a series of basins t·Jhich Fowler and Lyden
22 

describe as 

elongate, varying in i'rl.dth from 1,200 to 2,500 feet a.nd from two to three 

times this in length . The depth of the basins varies from 100 to 200 ft . 

22G. ' • Fowler and J . P. Lyden, op. cit . , 1932, p . 228. 
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In addition to the above mentioned larger struct al ea.tures 

th ere a.re a number of sm.a.llor and more gently warped folds complicating 

the northwesterly dip 0£ the Boone . 'I'hese in general have an rod.al trend 

about North 1+5° ::a.st and dips on the limbs of from 50 to 100 :feet per 

mile . Because of the regional westTIRrd tilting the northwest side of 

the 8100.ll anticlines sh~ws th0 stee per dips, the southeast side in many 

cases having dips less than 20 to 25 feet per cile . Host of these struc ­

tures are not irrrnedia.tely apparent in the fie ld but in several places 

along Spring River vmare t,he a.us of a fold has been cut by the stream 

the dip of the north1•rest anticlinal limb is shoTin in the bluffs on the 

·west oid e of t he river . Thia is easily seen at Devil ' s Promenad e hridge 

across Spring River east of ua.paw woore the beds dip rapidly to the 

north in the fom of a monocline or more likely a srnall syncline with 

tho a.xis about one mile to the north . For purposes of identification 

this fold will be called the Lincolnville syncline after the a.bandoood 

mining camp in £ea . 31, T. 29 J . ~ R,. 24 E . vihich lies on the a..."tls. This 

syncline is from one-ha.li to one mile in width and extends i-Torth 50° 

East from south of Quapau to the northeast, corner of the county . The 

structural displacement is le Gs the.n 100 feet. 

A larger anticlinal fold is found to tho south \7hich in this 

, · sc ;,1..osion 11.i.ll be co.lled the Dripping Springs anticlire for its ex­

posure south of the Drip ping Springs bridge east of !fia.mi on Spring 

Hi vcr . The axis of this fold is in general marked b tho course of 

a.rrens Branch on tho east side of Sprin g iver . This fold is from one 

to t,w r:ailes in vr.i.dth, broadening acro{;S the axis to the east . Jips are 
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generally less than 50 feet per ·· e . 

The southoast limb of the above ncntioned. o.nticline aerges m..th 

the northwe&'t limb of a syncline with an axis just north of ho.wnec 

Branch extending to the northeast parallel to the axis of the Dripping 

Springs fold . This syncline is P'3rhups a mile in d.dth v • th slightly 

sharper dips than the anticline to the north but st·· 11 less than 100 

feet per mile . 

South of these folds the nor structures boffin to be affected 

by the ~eneca syncline and the Horse Creek anticlit .!.e a.nd their detail is 

lost . In the ·re stern hill of the county insufficient points on the Short 

Creek datun level make detailed analysis of the structural picture ex­

tremely- difficult . It is the opinion of the writer, ho~vor, that the 

minor folding of the Boone pre-dates the warping of the ~~ennsyl variJ.un 

beds to the rect . It is ~casonably cortain the !:iami and Seneca syn­

clines a.re younger tha. t11e .:..bovo mentio1 ed . nor folds, and probo.bly 

the Horse Greek 1:,icllne also ante-dates the folding . Jhether the axial 

trend of these minor lissisoippia.n folds coincides ,;·,±th t he folds of the 

Ordovician beds below is ot kno, at r.his ti.me . i n · ntercsting indi ­

cation that there nay be sor.1c correlation of the 110 • as sho1'm nhcn the 

't'l!'iter had occasion to make a map shot·dng the thickness of the Chattanooga 

shale in the northeastern coun t ies of O :laho • :.Xcs of thick and t hin 

Chattanooga nith a trend paralleling the axes of the mino folds of the 

·ussissippian beds of Otta m County ucro found . e conclusion the .rritcr 

dre-rr from this ,ms that the al: ost pcneplained ::, rface of the Ordov-.i.ci n 

reflected the structure in such a , o.y th at · ;hen the C atta.nooea sea 
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fi<>oded. the area, thick: seetions of the shale indicated lower lands . 

'rhe lower lands of the Ordovician surface may be the axes of a.nticlioos 

and the higher lands a.xe5 of ~clines . This mrrmise needs much further 

testing he.fore acceptance. 



CHA.Pi'ER V 

- . RY AND CONCLUSI01 YS 

The Short Creek Oolite is a definite mappn.ble unit extending 

over a wlde area of northeastern Oklahoma., southwestem l~ssouri., north ­

i1estern Arkansas, and southeastern ansas . It occurs in the upper part 

of the Keokuk subdivision of the Boone formation . It may be distinguish ed 

i'rom other oolites which lie near its &trat,igraphic position by the uni ­

i'onnity of texture, ch actcristics of vreathering, absen ce of glaucon.ite., 

and relatively constant thickness . 

In Ottawa County the Short Creek serves as an excellent datum 

plane for structural mapping . Its outcrop rr,J:.."\y be follovrnd easily except 

for local areas of obscurity caused b., a covering of chert mantle (See 

Figure 1 in folder), end in subsurface the bed may be identified readily 

from cuttings . A structure map (flgure 17 in folder) dravm on the top 

of the Short Creek shmvs l"'egional northrrestvra.rd dip complicated by 

northeast - southvrost trending folds nith relatively gentle clips on the 

flanks . Tl1ree major folds, the H"ami syncline, the Seneca. syncline., and 

the Horse Creek anticline are mapped . 

A chemical analysis sho m the Short Creek t o be very high in 

lime content . Several possible quarry £lites exist where the stone may be 

obtained for industrial use a.s well as !or agricultural purposes . 
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