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ABSTRACT 

The: geology of approximately ZOO eq,u..re miles in north-

wester.n Franklin County_, Kansas, is described.. Rocks erpcosed in 

1 

the area are of Pennsylvanian age on the upland and some Tertiary and 

0-..m.ternary on the flood-plain and in high terrace deposits. The 

western pa.rt of the area is topographically <:haracterized by a aerie• 

o! east-southeast !acing e1fcarprnents separated by gently alopi:ng 

'-'&Heys. These featUl."ea are caused by the diff,erential erosion of 

Umentones, sha.ltts. and sand.stones of the Shawnee group. ,:·.., the ea.st~ 

the aa.ndstones a.nd shales of the Douglaa group. where erod.e-d. form a 

serie4i of low rQ\fflded hills. "!he rod.:s are tilted to the northwest. 

forming a g-ently dipping homoclin-e upon which is superimposed a few 

minor !lex:ures.. '!'here are three faults in the area.. 'i"he subsurface 

rocks range in age fr-em Pre'C-4.mbrian to Pennsylvanian. ..4.11 of the 

Palaozoic Syete,ms a.re represented except th~ Siluria.n.. Mineral 

resources of the area include oil and gas. limeaton.e. aaa<ietoae. 

grav-el. shale,, coal, and ground water. At present. tlte1.1e reaourcee 

eupr-,ort a few small indur.trles. 
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Ih"TRODUCTION 

Locati.011 of Area 

Thi• report covei-s a.pproxim.ately 200 square miles in 

northv,eatenl. Franklin. County. Kan.&as (Fig. 1). The a.rea is bernd ed 

on the west by the 01t&.ge-Franklin County line and on the north by 

the Douelaa-Franklin County line. Combined u. s. Hi.ghways 50 and 

59 mark the ea.stern boundary. On the aouth, the area. extendtl to 

the northern edge of Township 18 South. 

Geo1ra.phy o! Are.a 

The area is cb.ietly a !arming region. The prin.cipal erops 

are wheat. corn. and alfalfa.. Where the aoil cannot be tilled. 

cattle are raised. 

Two small villages and one medium sized town a.re located 

'lllithin the area. Ottawa,. the county seat. has a population of 

10., 081. Poino:na has a popt~latio-n of 453, and Centropolis baa a 

population 0£ 75. Their location.a within the area are ahown ia Figur-e 

1. The area is easily accessible. having &11-weather roads a.long 

nearly all section lines. 
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The a.vera&e annual p'l'edpitati<>-11 i.e 3.S. 8.S bt.ehe:s at ttawa_. 

7 · percent of thhi £allin.g durlncg the month$ o! Apr.il tb.rw,gh Septenllb:er 

(F"..an-sa. St. :Boa.rd of Agri •• 1,4s. p . 75)-

F r,anklin County is ln the Oaaae Plains section of the Ce.ntr.al 

Lowland.a pltysi.t>g:raphic proviaee (Sdioewe. 1949. p.. Z15). The 0•••• 

Plaiu.s section is funner &,'llbdi.vided into, four wdts: Cherokee Lowland. 

Chai.itau.q.na. Hills. Osage· Cuestas. and Flint Hill.a. (Schoewe. 1,-49. 

p:. Z&O),. According to Schee11Ve,. the area studied lies in the Onge 

Olea-tae diviaion. .. 

ne. weste·rn pa~t ef the area i.e t;h.aract:erize-d by a series of 

ast ... southeast facin:g ee-ca.rpm.<mta aepar-ated by gently ,1op1a5 1>.'all.eya. 

These cu.e&ta• a.re fenned by d!ff-e-re,~tial erom-on. 0£ the ltmestonee. 

iihaltH.~. and nadetoneG that eom.pocSe the Shawnee grou.p. 

Ea.st of the Oread limestone e earpment (lowermos.t member 

m the Shawnee gl"OttP,) the area ls disti21guiahed. by a s-eries of low 

rom.rded. hill·~!,ca.us-ed by the diss~tion o1 the thi.clt eandstones and 

shale · oi the DlNglaa group. Thia topcg;raphy i.e G.imila.r to the 

Chautauqua Hilla divim.<m de-eaibed hy Schoewe (l9 9, p. 281). 

Mor:thw·estern F r ankl:iA County i's dn.illod wholly by th:e 

M raia des Cy-g,nes- River. which flow• eastward th:r -ough the south-
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central part~! the area.. The :n;ia.in tributarie•-$.£ the river a.re 

Appano.os-e,. Kel..sey. and .Eigh.t MU.e C.reeks d:r,ai.-ni.ng fr.om the aarth 

and &r11:lfish-. Coal,. M.ud., and Reck Creeks flo ing !r--om the eeuth 

( Pl. 1).. 

Pur-po.se.e of ln.veatig.a.tion 

Fo·r seve-1:'al yeara the State Oe~lf>gical Survey of Ka.Mas, in 

CCJnjunetion with the United State-s. 0-eologieal Sul'V4'Y ha.s been p.repa.ring 

a s-e.ries of r- ports on the g ology and ground a.te-r r-e.sourc-e o! 

Ea.G.a-a.1t.. Several graduate student s have been a.uignnd pa.rt$ of 

e~.e-e as th.-t?,eis projeets.., The p-.1.rpes-.e. of this report_. one of' these 

assi~nts. is to m.ap al't.d .C$edbe the geQlo.gy of norsth'W$,tt•rn 

Frau(ltn County. 

F ield ifl.vestigatlous were coiuiu-cted during She montu cf 

l'uly_. Auguirt. and Septenih r, 1956. The g-eology . •as mapped W1 

United State$ Department of Agricw..lture aerial photographs. ( s-cale 

l; lO-, 000). A focalmatie pro-ject~r wa..s u.s.ed te tra.ns.f e .r the geolo-gy 

.f,r&m. the photogralllha to- a United States S&H C~n,un·vaUon S . .rviee 
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and. the excell~~\l ot the plwtograp.hs. 

Yield obae-rva.tt~ . ~·r •e m•de by walking, along outc:r,eps, and 

m.¢&anrltl,8 ro.dt ae.-ctions uai:ug a l .. o~k~ l~vel~ hand rule-. and 50-!ool 

ta~. .S'uiveya wer•e ma.a ,nth. an alldade a.nd stadia rod \'\!here more 

detailed W:Orm.ati.on was needed. .. 

revi.QU Work 

I1tv-¢$ti,Jatiane (}f the P e-ruuylvania:n r(.H"'.k& of ea.et.em Yansa..s 

:ban b-e-eu mad.~ by ttl-UJ g~cl:egbits ovet a period o! neit.rly a century. 

Mu.dg~ {1&66) de2-eribed tac ca:r1:Jo.-nif,e l'i!)t111 s-t.rata e:f ea.1$,tE:l"n Kanaaa • 

.JLg•-trr-&Uud. s,e,etian ol the Pennsylvanian r,oeb of K atui&S was eoA-

by Swallow and M~wn. ( l ll6!i); and Swallow ( t · £.6). Haw-orth 

tllte'•) :ran -s:cw ral trave:raes ac.r:-o.ss eastern Kan.ea&. Haworth 

· Clt9·4 .. 1.s,s) ami Bawo~th rmd Kirk (181J4) made many eai-ly dass!• 

A-cations et the. P ,enuylvaman Sy~tem. 

In !'90-l.., Adam.Ji, Oi.l'ty. tll'ld · .. bite situ.died the Upp.er Cat-bo~f: 

U~.t"ou, of Ka.nsae. and Bt1.w-orth and. B-,ntaet 090 ) :1um.t1"lia.ri~d tb.e 

lf.kdirap:hy.. Pe-nasylvania.._'1 su:r.m:na.ries by M,<i,C\re and fiayn4es ( 1917) 

•~ Mo.we (19?0) modifie-d earlier da*sificatian.a . 

la the li9301a. because oi increa.-a-ed interest in cyclic -sedbnen-

't&tion. P enns ·lvanian studies were accelerated. Mo-ore and Landes 

(1937J com.plet~d the State Geologic map •.rith the a.asistance of Newell. 

Jewe-tt, Sthbewe. Elias. and other • M,oore ( 19 32, 19 .l<O). Newell 
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:publiGhed in 1951 ... 

t~ 
the P tec.mhrian cf Kam:-a.&.. Holl ( 19 32} .rei,orted 011 the Cherokee 

i.a nortbeaateta Kan:aae.. Bass (lt !6) preGeJ'lte-d a theory 0£ the o.rigin 

ct the sh.-o;e11tda-g s.aud0,.. L e~ -(1939. 1940. 1941. l946l emniucted 

I 
I 
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STRATIGRAPHY OF SURFACE ROCKS 

The surface l'Ocks ot no:rthwe&te-rn Fi-anldin County ar.e all of 

sedimentary origin. They &N: P emi$ylva.ni-a.n in age. uc.qt for the 

stream valley aud. high terra.ee depos.ita. which a.re.: probably o! 

Terti-ai-y or Outernary age,. Areal diatril:nm.-oa of ·th ae rocks ie 

shown on P late 1. In the following discnssioa o£ the stratigraphy, 

rock des aiptio.na ill penab:l to the uea unless otherwise stated. 

The atrata are de.sc.ribe-d in order from oldest 'to younge&t {Fig. 2). 

PENNSYLVANIAN SYSTE.M 

lf..isaourian Se-rie• 

L ansing group 

Stanton li.meat~ne 

South Bend Um.esten-e mem bft'r . . . 

The- South Be:n:d Umes,tone membe.r is named. from. exposures 

- here th.e m.em.be-r i en.po-s-ecl in see_. 27. T. 16 s. • R .. 19 E • • it ia 

a gray !in .. grained limestone that commonly contain& bracbiopods 

and fusu:Unids. 

P edee group 

The P edee grcu.p is define as the sequence of strata between 

_ the top of the Stanton llme&,:tone and the unc.onf 0-rmity at th top of the 
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Miss;ouri.a.n Series. he~ originally described at Platte County-. 

bed• nccee:cllfll tA-e W~ inay be aan.datozu,. e&nglomen.te. coalt 

or sh.al o! bov..ia poup (Fig... 3l. 

cf bl-ue--aray ·.c.la.y ahal.e· contairiina lim.o'Aite concretiO"AS. .F-atteN.oxt 

ll 

-( 19 33. p., 5·) 4es.eribed a vazi.ed mariru, fauna from the 1hale a few 

m.U~synorth. !Jut ill &e area marine £os1tila a;.re. few or abe-eut. 

~ (.L _,...:i. \-,"-_ 

Virgili.an Serl.es 

Ro.ck.a o! the Virg.Uian a.ge are th.e young.est Pcnnsylvama11: 

i-o·cka b Ka.a&&.&. Li:mits of tbe seri.e,s are defined by the uacont'o-rmity 

at the. top of the Mi.a&ou.rian Se.rle"S at th.e ha.ae and the disputed 

P ennsylvanian-Permian l>o.u:adary marked by :a dmita.r 'UQC·onformity 



. -;-: 
:~ ,:. - -·-- ~- .; 

i-:. li~~Jf/-;,_. 

Co-ntactbetw Jl htiand andsto.ne and. aton ,s 
The. lbiit b1dtc:ale.. tho conta.ct. d~ , n cm -tbe Otta 
Camera. ia l oldug noi-tl1w st. in Build-tr~ ,quar-ry, •e 
T. 17 S .. , 19 E. 

IZ 



Kansas. The gr~p ur &:-irid~d into two formations: Stranger and 

Lawrence.. 

13 

W,.a.rlne ud. aMJmarine atn.ta. between the diaco.nformity at the 

pria~ the Stranpr formation (Newell. ia Moore, 1932, p. 93). 

The basal T~~e •andston• ucl the overlying 1·estphalia 

Strang~ erosiou {PL. 1}. 
. . 

A.ddisoa ·(19.31, p. 17) named thu:.o beds ior ~poaures at the village of 

·vinlahd, Dou.glaa County, Ka.n.sa.s. 

1n 1ome localities. the Vinland is repr--esentt!d :by a gray clayey 
.. .! 

· ats.d 1u-yosoa.ns.. A zone of a.bundant_lti.yalitm:-oe.cu:ra near the. top in 



14 

expG&Ur. $• an unfosalUferoiu &~-grained. mieaceou.• sandstoae or 
' 

}ta.sk-11 llr:nestone membe'.r 

The Muke.11-. n.amed foi- the locality aro:uad liaakell b.dian 

crystalline blocky limesteu:e. I to l feet thick. The: top u;rlac~ -&f. the 

most exposures. 

Robbins shale m .emkr 

Robbiaa fa.rm, Ya:te:s Center, Ka.Daas. Miller aJtd Sw.iacfo.rd ( 1956) 

mau.e a detaUed •tudy of the lower part of the lt:0:bbias... 'l'hey found a 

and brain c:a.sta of fish in tac dep,l'essions of the upper Haskell surface 

·(.Fig.. S).. Above the nodule tl-1e ,:e is a 4-inch layer of light brownis.h-



FIG. 5 .. 

H1ubll thri~to•• aad top of the wul~rlyiug Vialaad 
eihal•.. B~• tndi.eate• J-ff!.!ina, .P»...._, Camel"& 
facing •e•t bi •~c. z,. T"' i s. s~ • .R.,. :tt & . . ".'.,-~ 

Close-up of ·top c! Ha.ske:U 1irne.$toae Ulust!"ating 
i.rregula.r udaee.. Sec:. ?.6. 'I' . 15 S •• R. 19 E .. 

15 

..-z 
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g-oc-.thite that conta.iu a fauna o1 mari.a,e mollusks was- detH!:ribe-L 

thic-kn: SB. 

Lawren.c:e £orma.tiou.. 

ddined and both are preaeJ:tt in the a:r .a. They are the Ir-eland. sand-

-
con.rdets mainly o! massive or cros,s-badded. fine to medium-grained 



mic.a.e.eous andotone ccm:tamia-1 abundant plant (Q$silit a many 

expc,s~r&s (Fit~ 6A., »). .la eu-me lo-calUtes. e.u~'b. -a.s s-e-¢.., 15,. 1\. 1'7 

th.~ lrd.a.tld ts a wide- t1p1:eatl aan.detone- dcp~t that i• #Gt.-Q¢y oa the-
:P 

their presence as b:e:11\g de,d.ved from the Sibley coal of the Strang.er 

I 

Th~ au.tho•l" hci:lieves thi•-eO'al wae pl'\ohably f • r m e-d ¼.n pla.ee 



Expoau?'-'&$ ~f &elau-d sand.stone. (A) uhows ffi.3..$Sive blu.f!s 
along Mara.ta de.& Cyga:e• River south of Pomona.. sec .. 7, 
T .. l'f S.., R .. 18 E .. Cam~r.a faces a,st from bddg . (~ 
Crout-bed.4iug .as secu in sa:ndstone qu.a.rry tn see. l • T. 
16 S.. ,' a. 19 E . Ca:mera looking south. 



FIG. 1. 

A. 

B .. 

Uncori£ormity e.t baa -of lrela.r...d aaJulstone.. 
Ireland overlying Roh.hin• .shale in ro 
17 S •• R.. 19 E .. ,. camer facing ao:rth. 

cut. 
(11) 

Ha•koll li ton.-e in SW ¼+4,S 1. ~. a~. 
R.. l · E~ • a ·me-ra. fa.dng north. J • 

19 

(A) ah ··· 
se·c. 7. 1' .• 
Ireland on 

1- • T . 17 S: • 



out (nc. IAl~ Some ot the tht4'er .f~rrapctt't-s~ do _•near to lul 

broken.~ wt th• 'Wl'l4cr1y1ag $hale at.. -appe:a..r• tr; bve lt•a• defol".ffled 

( Fil{. 8.B). lt is possible th..a,t sight mc,vemut ·.r•~r depaattioa caund 

the ba•al conglo-~ t• (;Gmpoae4 o.f. lim•stoae. qa.ut~ &ad lunonite 

perbble,;.. to1ethei- with Aw0crkri. ma-ri-aa :fo••ll• .alld foa•il plaat-~na. 

Ottawa. 

n~ m-06t 1m~~nt ;1;,eam is the tJ'ppe.r WUli.att'Ul'b-n.rg -coal 

which lice11 lZ to ao .£e-et. bd.ow the Toronto lim.es.to.ae. It ran..gea i:u 

s one in aec. 14~ 15, and 9. T . 17 S . • R.. 19 E- The Ottawa coal w .a 



.,,.,;_,;_:·,':~ . cal •• ~n ht sec.-. 15., l h 
· ._ .... U\lr;ea with. camoi-a. facln• •:outh. ! 

Coal int:erl)-ed.4,e-d'. with &a"Ddst~:e at the ba1H.1 of' the 
I:relaw.\ .a.ad.stone. ( A) sh.O'll'JI coal len~e• in the· sa.-1.ul• 
stoa.e. (Bl ill.utrates de:f-ormatio.n bt the - ,.eatol.'1 hale 
bd-ow Che M.rui .t.cm.e.. Photff taken wt th cam ra fa.cm-g 
wes-t in SE.c ,-c-ec.. 15. .. l"'I • • PL lS E . 

11 



FIG. 9. Upper :UU.a-.uilnu•g c:oa1 a• seen ia •~ 15 •. 
a. l& Jt. ·hoie> taken witll camera faelns. Wl>.U:th.. 



no: lt•Uliaa>.fJ·b %'.I 
15-. T .. 17 &.* 

cal in 1'0&d c rt al.on.& oudl 
1 E.. Bottom photo 

Camera fa.ctn ao-Tth-ea.st. p of am. 
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na.me:d by Bowsher a1\d . .Jewett {194>. p. 41).. l'h:ey de-ai:mbe-d this l> d 

as 'b . mg at the \>a.se -'Of.~• T..on anoxie . .aautone ~m'ber J>i th Strang r 

lormat.ieA. Th:r:o.u.1,h p•r•m.w. ~ll'Un.w;det.ti:011. fi~ld observation, 

Jewett a.g-re.ea with tb. &Q,thQr that the c:oa.l oc-c:.u:r-a: at the ba.ae of the 

lrela-nd a-a.ndstcm.e a.nil that tbe Tonpnoxie is Ao! p?"e ent n the vicinity 

(Fig .. ll). 

An.tuom-a limes ton-.. inemb~-r 

thin tl\~tl-ed. ~y unfcs iliferotu, li~stoJle lie.a a few· feet 

b la the Upptl" ' llliam-lm~,a ~- Thier .um~. t&lle- waa tQtatively 

c-Drrmtod by Bowaher- am J'.,_,,ett ( 19 4.3,, P• 361. e». th ban• ot tr ti-

gra.pbte pocit:l~ ,a.11 fhe.-~•~-~•tmi~ --~•rea ol. '1le 

Amuonia are lim:itc-d. • tJ>.e "-ea •OU'Ul11t~t of · 

Tbe mar.crou ct•y tJhale that oecu-,,• t-1.~-0 feet below the 

T-or<inlo. lltn••·~ tartkeT :aorlJl_la Dcugias 'County i fou.nd a Glle 

the up.,per La....rrc-a:ce coa.tl~t'.$ Q£ aUty i-a-. $hil;.le -contaiaing sanciy• 

li~••~oae st'Z"ftt.Je.n · · U'm.eaton -ccmcr,cti.o_as. T:l:d.• maroon shale 

reappear agai11 to the a:o-uth ill ~oo~ C~y. No ri · cm could he 

·CO&i"S4T dutic dt:potdte ~ma. Wei ti e tnsticad c£ fine Ut d, clay. 

Shaw:»,~ F ·OU:P 

T he tn-ee gn,qp-. a. originaUy.:.n&n-1.ed {.Ma cr'Ui. 1898-. 

p.. 9 l }. melded atra:ta fr,4m e bas-~ of-the Kanwaka • hale u pw:ard. to 



ZS 

FIO. l l. Ott& a coal at base of Ireland •.a.ruia-tontong tl. ·S. 
Higmv.ay 50 •~eat of OU.we.. iu se 2.3 • 17 
S. • R. 19 E:. Cam.era fa.cblg ou.th~ 

? . ,4, 



th ba.n of the Bu.rlinguae li=e~tone. Mwr• (1'936" p. 159) redefi:ned 

th~ Shawn-e(; bede to· -inelad-e dt.o Orea-d, fo..l'rnerl.y pl~1uied in the Douglas 

gro~. an to exclude 'tl\.e strata. a~e the top ~f the Topeka litlutstone. 

Four limestone ana three hale fonn&tiGft.t make- up the gr<>u.p. 

Thi! lo c.r three form.ati.on-s &r · pre~ent in tlu~ al',"U.. These ar.e: 

Ol-ead U-nu!tsto.M. Kanwaka~ and. Lecompton limestone (Fig. Z) .. 

0?-ead U:m.e.ston 

The Or- ad limeutcne ••• named by Ha orth ( 1894, p. 113:: 

1895. p. 461 ) aner the hill he'l'e the t1niv.er:Jity o.f Kan1Hts i• locat-ed. 

1n early usage the ffatne a.a ,ipplied only to ·tti.e low.er limestone 

( To:r01ttti>), but later Hawc.r.rtb ua, - ·ud.ed the- uwer wa-v, hedliied lime tone 

(Pla.ttsmcuth) .• . Th mi·ddle 'blue-gray lime.stone (1.e&"V'fm ort:h) was not 

:rec pizecl. M,G&re ( 19 36c;, p. 161) included iD Ute Orea.cl, not only 

th«ris.e thr-ee lim toa · a~ int rvem.iig shale.•.., bt1.t also an upper 

.lime tone de,.cl"ibed &114. nam _ d Ker•!ord by Co.udra -( 19 Z.?, . . 45-) .• 

The Or-eaci, •• =ow ci~!ia~,- conta.tn.a the !oUo tng 1:nemb-e.rs: 

Toronto lime · u.me. Snyder-ville .·/hal,e., Lea.'\l'enworth limeeton • 

Heebner tlhale, ... 'latutmoutb lime tone, Heumadar .ahale,, ancl.. Ke-re~ 

f-a.r: lbnlll tone. 

Toronto limestone member 

Named for a tc\vn ia ocdson C~.1:a.ty, Kansas . ., by Haworth a.n4 

Piatt (1894. p, 117), the Torimto tim.e tone i.s the bas.al m:e.mber of the 

Orea.d llm-est.o-ne,. ln moet exp:02:nu"·e-rJ it is a maa ·ve-bedded brown• 

wea,;th~riug U..-ne teae containing abundant braabiopoda. ·crinotd. remams, 



2.1 

lu-yosotn).S., aru:l iusulbd&.s (Fig. JZ). Locally. a. .pay m.edium..:bedded.. 

tm!e.s-s.ilile rou• zoae e,,d,.sts iA tho basal part.. The a:verage thickaes.o 

is 10 feet. but in a-cn·u:: areu it attains a thidaaea$ of 11 feet. 

Locally in sout.he:ra Douglas CQun.ty a-n,d. uo:rthwesatem hamd.itt 

Ccn.mty £he Toronto 1a abs.ent.. ·rlJls matter is m.ore mll:y diecussod 

in the pre-$etlt repo;rt uml.er the •~dioa titled Stni.e:tural Geoh:tgy,. 

SXJ%4arv0~~ _sha1~ .. ;m.ei:nbea! 

Ta-e: low~rmost n.ale: nwm'bor the Oi--e:ad b fhe Sny.d.er'\ille 

hale ( Condra. 19Z.7, p,., lB) •. ~}:tied fo-r .a tow-a ii,. ,s.mtthea,:11.tern. Nel>raaka .. 

I• most exp(JSare.-) the ahal:e i• a .tut to ·gray tdlty clA;'f}J( 'bec.o:tni:ng mtll'·e 

clayey t'Owari the top.. Whue ta• Teroato is ..abs-eat-,, a brow» mu.eive 

fin..e• te. medi.um-gra.iited :i:r.Jca,ceeu.a aantt.tone. O.<;CUJr• u; lo 20- .feet 

below the- bue. of. the. L.eavenworth lime-stoDe.. The a.veTage thiekneo-a 

of the aha.le is. 15 :feet .. 

Le-a.venworth lime,-a.tcm~ m.mnl>.e-r 

Next.1.n the •ewiei,.ce i:s the Leavenworth. .a dietiuciive blue--

gray de-aae fitte-gJ"dn&d lim:estcn,th Condra ( 19Z?,. p. li) deJScribed 

and na..m.ed this bed tro.m e,xpo•ure-it :n~ar Le,avenworth,,, Kan.su. .Dia-

tinetive .fea,tur&s of ill~ 'Wlit a.re the blu.e ... gr-ay color and vertical 

j'OinU:ng. ln weathered exp;e.1i1u.res the bl-eeks ten.cl to bec,ome rounded on 

the edgea pv.iag a bottlde.r-like a.pr....ea.rance to the outcrOf) • Fossil& ar-e 

«munon'. es:pe.daliy lu.auliniu ar.id b.raebiapods, b-ut th.ey are nnt \t"eadil'y 

bi-ok.eu or w,eathered ·out aa in S•e.ft,er limtHJtone.s.. The L eavenworth 

r:a:ngea. in thicknei,s from l to 2 feet.. 



FIO. 12 .. c.aJ_ 
mg, . 

ft.em& ~ut. 

s • of Toro11to Umee·tcme ah~lna mM ive 
. sec. l l, T. lS S~ , It. 18 E.. Came_ra 
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!fr 

~lattiunoutli lim.est1>ne -=~r 
. - . 

¢~men to ahn#.Miant and indude ·the 'bt"-a.cbiop · ene ra. Hu;&te-d.ia.., 
' - ...-o ,,. 

}!ee~pi;t1.fu- ~cttocl.astu~~ and Ccm.p.o!4ta,. th-e coral IAIR~~hy;l1idi~. 

wdte. A tcotb .from a Bradyedont fish of a new G"p ecle6 Pdalod.ua 

l 



FIG .. 13 .. 

vi ·. ·' 
. \ 1! 

Lea.w.u1wortb U.m,-e•tooe. H~e\.aer aha.I and weatu-r~4 
rem~ -of th:e Platu.m.ovtb... Note sharp I.me lit• eeA 
lowei'·\wa..ck aha.le and u peer tan •hal · of the·.Heelme--r .. 
Ph:tu.re kku. tb cam.-er,a lockin.r ••th.ea.st in NW c 
aec- ZO, · • !S S.? • 18 E. 

lO 



FIG .. l • 

~

s'-. I ~ 

.. 
. . --.. . ,..._ t~ i _ 

---, 

baracter. 
sec .. Z 

ia lo e-u 
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ne illustrating vy .. b-edded 
· du·re taken. in qu&rry loea-t d in 
. 15 .. • ·• 18 E . Ph() ·O · t bott m 
am oaure. 
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from LO to 30 feet. 

:cations ~hall net be ·ubject to d:ulnge. of spelU-ng, whatever the origin -



the t,op of the ON.tad lime.eti\UU!l alld the, l>Mse of th• L~e:c;nn~n. l~e-s.totJ • 

The Kanwaka. ia divided i:ate tb.r-~-e members: the Ja.ck&o:.a Park shale. 

Kaawaka... The le>we.r po.rti.on is a gray clayey to tiilty ·nonmadne shale 

c:ontu.nin,g plant !oesil& that g.ra.-des upward la.to a e.dcarll!OUS mar.me 



T.he Le<lcmptou lime.$to:a-e type lo.eality t• at L e.cm::np ton., .Kansas 

(B~•ett., lS'I!,. p .. 116)... Four Umeotone and th1;,.e~ ~kale memibers make 
,, 

up tb.e um:t. The £oi-milititita .has a low-er brOWlt mas tve lime'$t:one 

b.~dd-ed member (Avoca). Due to cyellcal a.edim.eDta.tio:n., for which the 

similar to those in the Orea<L The lower two memJ>ers of the L e1ompton 



a 

and. sandy shale., pnel'ally ~••iUfereitl.c,., In the a.ru. tho ahale 

la a.t leaat l S feet ta thi~us... o•eoanor (19'SS. p. 1'6') !®na th,e 

T'EllTIAJt Y ltND QUA TERNARY SYSTEJiiIS 

plain -o.f the river.. De posits a! similar li.tholegy are p,resent at an 
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Flu. 1:5. Gt--.:ve.l ,qpa.rr, in Pltoeene( 'f') terrace ,c}eposi.t& 
sec~ 1.1. T ... 16 •• a.. Ui E~ C ~ra £ cing north. 



elevation of as t.-0 !DO feet ab-ev- the fiood- pla.hl in the map area .. 

'I bese deposits eo:rres-pon.d to -. Com:i.o.r "'.s highes t terrace., hick h€ 

sta.tu is proba;l>ly late Te·r-tia;ry or orly Neb:raakan in age ( Fig.. 15) .. 

O'tlATlE:RN .. U Y SYSTEM 

Kansas Sta_a,e, -:}) 

In see. ~4" '! ,. 16 S .. .. R.. l E ., there is .a r ,emaanl of a 

t. rTac:e 1a.t an cl·evat.ion .cf ZO to lO !~et above the neoo~plain. '.his 

depomt ie c:,emposed. of d :i.ert a11d limestone. pe'b'bl.es ba a bTcwn silty-

day matrix. 0a the ~i•· ef to_pogra}l'hic ~~iti~ tat. depc)s-it ia 

•co-rr.•elated here with o•~or 's. K&»sR Sta.ge( "> ) t·cn·nu:e. 

!,llinoi!'!( ~t li Wits c,att?U'/A,&!1 ? l . a~ Re etint Stage!, 

There are probabl y r m~ td t.~T"ra.cos of Wi.s.cronsina• and 

llltn~an Stages ib.:the-ilw.oa.dtlat plain of the, Mama GU C~• 1U ,n· 

Valley. No a.ttem:pt-wa-s .n'lAde t:o c1Uler·entia.te the:s-e low,,,aepoa! U o-! 

the fl~-plain eomplex., b ea.use ""i.th.out d rill-hole information it 

was not feasible to-cio so. Tllese deposits a.re compo.,;.e.-d el -chert~ 

llmestm.'ie~ shale a.tld sands.tone <letri tua. deriv·ed !i-om e-ro-ded bed 

.rock o:! the area and iuterbetltled with fiae ail.ts and cl&y1h 
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STRUCTURAL GEOLOGY 

The g ologi-e structure in the -area is cimplo .a. 1nay be secen 

on Plate& l. and 3. The strata dip gentlY, to the northwelit at a. rate 

of IS to ZC feet per mUe.. They ~rop out with a strike o! approximately 

north•a.orth~st to aoutb- $cuth.west (Pl. 1). Some local £lexu.re..s aN 

superin:1.poeed. upoa this gently dipping h..omocline... Thl'ee fault• have 

a. ao been mapped.. The.se ae.orn.ali:es are sm-all aJ1' can be identified 

in Ute field emy whe re ideal d .r-c.umsta.nces- e.xiat .. 

In all of the fa.nit areas, mantle rock cove.ring_ ha.• obliterated 

·the s:u:r{ac.e, trace .of the ! .a:ult plane:1.. Other f•u:lts of stnall &s .. 

pla.ceme.nt probably are. p-rea· nt bu.t can not be. ·cl-c.t.ecte· without ve~y 

d-e.tailed surveying .. 

videnee- £or the fault in •ec. 18. T .. lS S- , R. 19 E •• doe 

not appear in rank.tin County. Howard O Connor (personal com-

m:uni-cation) found e,vide-ace for th'e fault in Dou:gla.s County to the 

aorth and believes that it probably extends into the a.re.as as .ahown 

on Plate 1. 

·~•t of Centropolis,. in eec. 24 anG l-5, T .. 15 S.,. R . 18 E •• 

a fault ais mapped trending n.~a.dy north-south. The evidence for 

this movement -can best he· e, en along the ea.st-we$t couttty road 

betwee-a see. Z4.- .an ZS . On the upthrown side an nrA thiclcn.es& 

of Tor0.nto lime.stone. is pre ent. On the downth.rov..-n side. tke Toront-o 

lim.estoiie is absent, and a. tbiek section of Heebner .shale e.d.•tr. .• 



in Dougl,.a• County au.d e~ it as follows: 

S.outh of a eu-r ed. line, marked by rThar-p fle:dng 
and :£aul-tin.g, wld ch £01: &e ·-et"a.l milu of ih course closely 
follows the :nertha:r~ ar<t: 3f a cl tr:-ele e! ab~t 4 mile- ra.dhu.-
the low-el' c:f the th~~e cr.ead limes.tan.ea fT-oNmto] ic 
mbrsic;g. the idd.le lunee;to:n.e [Le~veaworth] i~ thicitcr 
th.alt a-ve-n-p aud. tl\ce &ble interw b~.t1tc--ean the· miildl and 
the up -r ilmr:etoue .[P lattlS~tltJ ia alm.@r·itn&lly t:hi .:k. 16 
Ce.ct iu·t.te-.-d o! 6. fie-up.per Iitn,es.t¼'>n.e at aev.(?;ra.1 f• u 
alfffl.&' U,.e a.re •a• faultetd. down to the iJottth. •'bout Z lee¼ 
ao that •-oatb. cf th · £4.alt it lieu .i.t the- s.-ame leveil afi the 
lewer· lbn.efltDal!l. ao1:'th of the 'break •. 

·The• relations in.die.ate: ( ) Uf,Jl it of th~ area 
outh G! th'-? t:urv d line o the,t the !~ er Ore.-au either 

wa.• net d -po-si~ or . ·a erod,ed a!ter de.pesition· (b) 
A ,:-e~wal cl :stcvcmcn.t.-,. cauS"'mg .a. ~lati-v:e ~C of 
the area J!JOutb. of the line while the miqdl~ O:r~ad UmC!-
stc:.nu and the ove:dyi:ag hale we,n d <i'sit'ed.i <iepo.sition 
of tM up.· tt!F Orea:ci lime ~ton~ over l)Q.th "'i e I and,. 
fh13.fly, pot1.t-(.'.tr~ad fa ittiug with doT1.-ntluo to th~ .south .. 

1.'h:e Ctu'lile cf 1ruclt. move'tt'4.eau" their r- 'V~r sal in 
dire ti.on. au tho pkrn oft e area a:!!eict.ed cot'\eti·tute.s 
an interesting p,r-ob 1 · 'm. 

9 

The C"l"ead litn~ to.r.rc ·hae 'bee.n r-emO'\·~ by o t--lowcr 
Oriu1t$. ... r -e .. Snytl,enil.1,e. e ·rnsi:on !C¥r 10 miie s :O'Llthw st cf 
Dahwti11 a.t E:.ro:-sion. se ms to \)e. deer,-est near Ba ldwin 
at lo,eality Z4$,. S i= • :rs.. T . l , , R. lO .€ ~ -~ w. er~ 
the upper O £>!!et of the La re-nee formation. hu been re-moved 
b addi ti.o.n to the t Ci.eJ.:inpa..ter m;t,emb e.r { 'l'er.o:n,t(:,] of th_• 



Orea.4 eo that -a limestone · onglmnerate follQW-ed 'by 3-S 
.(cet.of .-ha.le ~d · o! s ~ydero!le ili.ge re:s:t on sandstone 
low bi 6" Irel:md .:;a.tld~tcm.c mem.l>.er of th$: I....awreace 
lonnfttio.n.. ..AJs n:a~n:tioaed by it:ich., the Snyde.:tvi.Ue a.ha.le,. 
middle Orea·d al'id. Raelm~l' sh11.1e members of th-e ·Oiread 
!o-rm1.tti-cn are: a:~rma.Uy 'tbi·ck~ ·B6'ds tlf Snyt..~rville 
age d~i~d. above, the. u.11.eonformity are 4-redOU'.Ullantly 
4hale: near .13aldwia. but t.o th.9 iiltcm.thwe-6:t w.a..nd a.epcu1::iti.oa 
locally teak place. 

.. 
the area 4 mil.es: aorth o! Centropclia.. If mct~:d &-outh: a.rd. to 

the-11e:; mevffl!n0;ts De~U~ ma . , ng: and a~a.tigl"apltk •tudie• along 

the total 1,ength of the iault &ce-n.e mlght olv-e th'i.s problem.. 

The To:ro.ntc Um "'.etanc- :l& missing in ether lecalities. in the 
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to late P-etu1:Sylvaniu t Pla. ! and 3) and attain a total thickness 

exc.eediag 1900 feet. 

The ar"ea 1h~1il on the ou:th. edge of the Forest City basin 

The For,emt City bas.in is a low broa.d stl"uctur:a1 
£eat.re who&e central ai-ea lies ill northeastern Kansas 
and wh.os.e margins exte:nd. iato adjoining parts of. Nebra:ska 
and Waasouri and i.nto Iowa. Th.e ba-si:11 bs £orm.eti by 
regional wa.rpi;ng at the pr:e-Peru:u,ylvanian r .ocks, a.ad it a.s 
originally both ,a topographic; and struetural {ea.tu.re in which 
the ea.r.llut ennsyl-vauian tro,dt• o.f this part of Kansu 
were dei,.."<lsited. 

P re.C'ambria.n ,odu 

P n<=.an.ibriaa rocks have not been penetrate-d by drilling 
.. 

within. the area. Drill-hole s:am.ple.s from e:th .r eastern I<an.saa 
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rep-r·.<!i-tH'!l'l•ted by th~ Emi~u:c:,e dolomite of' Ca.mhria.n age, aa.d un-

dif!e.ren~ted dolomites i-eprese.n&g th~ Van B1:u·.en. Ga-..eon.a.'1,e,. 

Rnubido~ Jefferson City~ a.ad Cotte-i- 0£ early Ord.ovida.n age.. The 

Lying al>eve the Arbuekle ise the t. Peter sa.nd-atone- al 

{Pl. l ). 



Abo--ve- the \fflC:Gnfo-rmity at rho top of the St. P-ete-r aa:ndston:e 

lie the D cor&h &.hale and Kimnurwi.d.t lbnestcn,-e oI late Ordovic.iatt 

age. The•e bads ave.n..ae TS Leet in tlickn-es.s -a.ad a.re pre•e:nt 

thFOughout th~ a.rea,. 

Accor-ding- to Jewett (195:4. p. l11), a thin. s-ection of 

De~oni-an strata. i• p.r-e.$-ent m Ute n-arthern pa.rt cf the &.rea... Ia the 

wells euntlned. Devo.niu rodt-s ar·e prea-eat in thi!i! no-rthwest but 

an abseut fa.rt.her south ( Pla. z -.ad 3). 

Late-Paleozoic Roats 

The ChattaoO&p slale of late Devonian. or early MiBei•alpr,ian 

aa:e· Ue.e ncom-0:.rma.Wy on the older rot:k·.s wldea were tilted and 

eroded be-fAt<e Chatta-nooga. tune (Lee, 194 .. p. £ 3). Through&\tt 

tbe area: the Chatta-ooop aale u pre-seat and avera.ges 50 to 75 !eet 

in th!cbe:,.a. Th:e shale thins toward the ao.\l'th aet (Pl. Z) .. 

Above. the Cha.ttal).eega lie Z.SO feet of MisGissip_ an Hmeaton,e • 

. J'ewett (19S4., p . Z.l) states that theee llme-S'tonee a ·re ~:e Chouteau. 

Sedalia,.. .an.d und.if!er-e~ted !hxrlingto-n-Keoknk. Locally Warsaw 

r :&ek.s a.re p-r-e-.s-e-nt. l 'he unconformity at th-e top appears: to be a 

. euepl.ane su.rface .gently-di:pplng to the north-we.st {P le. Z. and J) .. 

Above the Mia is:aip pb.n ro-c:ka are 1080 fee-tor mor~ o! 

Penn$flvaai~ •tza.ta of th D-e-.sm:oine ia.n. and MissO' .. uian Serie-s .. 

Desmoineeia.n rocks G.l' divi,d.~ into two grou fH Ch.eroke-e 

a.ad W.armatou. 
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The Cherokee rocka are c.hiefiy of -daS"ti,e (i);t'igin.. Far tho 

meat part, the gr0t.t . c-easi&ts el sUty ·to· clayey .~hales .. How-eve:r. 

&and.stone· and s&ndy sha..le-s a.:re al&e pre•en:t.. Imp.ortant oil producing 

&aut! lease$-. ·•·ShObe-hing .saa d.sH.,, ocw.r at va.riou!l horicons. The.s. 

lenti~ i- Gan:d! ,bodies f'eprt1u,,ent chami~l filling• or bar de-posits. 

Moore t 1949 s 39) statu that fifteeA coal ·beds have been identified 

in the ,g_r oup. Tb.e Ole:rokee aYe.ragu 450 fe-et in. thlckne • 

. erly.t.ng the Che~ is the :Ma.rma.ton group. Tbe.ae. 

trata c.."Onifi&t maizdy•Qt·um.estonu and shale• aad mi.nor amouat& 

of coal and 01.uis.ton-e.. 1n the area. the thicbe-s.s Q:f the grouf, 1.a 

a'b-aut lf):O feet.. 1.·he group thins .awthw.a.:rd tow:&:rd the Boirrbon. 

a.ieh ( P l. l). The to:p of th-e Marmatou m-a.rk• the r.egicnal .,.eon-

fo-rmity b-etwecn the De.smoi.ne-alan and Mi.asourla.a X'Oek-z . 

The: Mia aouriu Series . s subdivided !at.a four group.s .. 

Th:ese di"?ision:s i-e P le:uanton." Ka.nus City,. Le.n:Sin1> and F e&~. 

•nut Plea.1;,r,1.nton greu.p i.a -ccmpo•ed. chiefly of cla.stie ma.t,edal, 

'Wt.th silty •ha.le and s.audst-one. predominant . 'fbe g,:,ou.p •v•n;ges 

175 fc-at ia ·thicbe,s ' . 

l..;im ~stone .and aha.le. with subordinate am.oun.ts of ·ands:t.on.e 

m.ak~ up the Y..ans,as City aud La.using groups .. 'Ihe$e grov:p.s a. r e of' 

ab.ou:t equal thi-ck:ces•., ea.di averaging 150 le-et ... 

Rocks of the P.ede,.e,P Doo.gta.s. and Shawnee groups have been 

d:icmu!lsed in detail in the umce &t.ratigraphy. 



FIG. 16. Maps showing major structural features of eastern 
and central Kansas. Structures developed before 
Mississippian time are shown in map A and those 
developed in post-Mississippian time in map B. 
{After Moore, !!..,&. , 1951, p. 114) 
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$kU,Ctur&l P..iatory 

Lee ( 19 43) rffCDgrdzed three periods of s.tructval de-£0-rm&tiCl!l. 

ht the Forest City ba.sin. He etatetl that dur.ing Late CambriaA a.nd 

in p-re .:..St,. -Peter Ordovi.clan. tinie., ch.e Ourk a.na. w.a:a ebildng 

al.O'CRiy ud n:o.rtlie.a.-ate~n Kan-sa• was slowly risingf eau.gi.ng sev~w 

advaue.s and re:trea.t• of the #e-a.. After OA& of tbue emergent 

pba&.e#. w.bi ch resulte4 !-n. VJ:arp1ng and. later beveli.ng of the -older 

l'Ock.s. the a.rea wa-s a:galu _sumerged and 'the- St. Peter &andst-on:e 

w-u tlet)6-sited.. &y .i.,.te. ·Ordovician time, Lee. irtat~s.* the 0%ark 

a~ea oega.n to dee alOGJ with th• Chntau.-qa a1reh... Also-. the· Ne--rth 

~u oa«bi began to fo-rm (.Fig.. 16A}.. Thio· ba.ain. ••• the main 

stnctural · fc-ataro in. uortaeasta-rn Kansae uatil the end -cf Cha,ttanooga 

tune, when move.meat eormn.enced. -alcng the· Ne~• anticline ( Fig. 

16B}.. This movem.ent eulmbui.ted at th.e· end or Mis1i1ie.sippian. tim-e 

elbninati..n:g the North .Ka.n.-Q.s b;i.sia,, and f0c'l'-ming 'the Salina. 1:uul1.n 

to tne · &»:t ao..d u urmam-.4. t>uirt in extreme G:t>rth~a-1&tcra Kant.as. 

Th.e .Foi-c.a.t City basin. w&s aot y,e.t f.ar¥ne.d. After the$ !0-lded row 

were ~•plaa-e.-d.,. Lee furth-er ,states that re.n~we:d moivenu:nt a.lcug 

the Nema!ut. anticl:i1:1e wa• a:c:eompaided by a downward. movement of 

the erot.ioa nxia-ee :to the e.a.,st., formlng the Forest -City baain ( Fig. 

1 GB}. Thi• bai:tiit was we-pa rated from the Che-rokee basin 0€ Oklahoma 

by a low ,di~de {Bou-hon UM) .until mi-ddle Che~okee time when thcere 

two ba.sbt:I we.re joine-4 by the filliag of the Fore.et City basin and the 



47 

flooding of. the divide (Bau:r'bon arch) joining thi Forest City ba.ai.n 

to tke Cherokee bardn.. ~e eo.aclu.des that these structural !eatures 

we.re ·petdstcnt at 1-eas,t until Early Permian. tune.. if not l brr.. Tlte 

w-e•tward dip which is now pr.c•-ent wa• dev-elcpe:4 prior to Cr"E!'ta.ceou.s. 

depo.sitiott.. 

·~l"he mineral M:nurce• ot .. COJ:lonti<: lmpottancc a.re oil a:cd. 

ps"9 lim-&stcne. aand.. gra:vel. coal, a'bale. and groundwater. For 

the m t pan. thee..e r~&ou.rces do not u.pport large industry. bat 

at--e imP')):rta.nt to the local inha.bitan:ta fer roa.d eoutru'0:ti:o.n. building 

mtatorial... fuel~ a.ad: water. 

P trot um 

Oil aad, -.,.. ~ -k n produced in Franklin County fo.r .mo.re 

thaa. 60 yea.i,a; an iot the- production ia from ~d.lsion•• in tb4 

Che-rokee gT,ou; o! P~ v.anian. .as . The ve.rage depth to pro-

ductiou i• 1 SO · feet. 

la ·the, ~or.th.w-estcrn pa.rt cl the cewrty. g 1$ baa been !0".:tnd in 

eomm.-.rdal qµactitieo. m a.,_ Ottawa. &·rea and. in .the r~a uorthwe t 

-of Po.mop. Some 11:mall wella have 'been . ~eed. 1oca.Uy by land 

cwn.ei-s for their prlv•t~, use. 



SeveTal well• have 1,e,en. drl.lled into older P aleozoic rock.a, 

but to date, deeper predu,etio.n hall not be.~n di.» co,verod. Ae the price 

of eil a.mt .g-as i•creasee., m.c>:r~ .attempta will prO''bably be made to 

fin.il deep.e:r cu a.ad gas ·zones. 

Coal 

At th..e pre.set¢ 'time flt.\\' active e:o-a1 mine.a a.-e lo-eatc.'4 within 

tho0. at'M... Siaee the mm o! thee t?.l!latui"'y. •,ev,e:n.l mines have b.ee.n 

opei-a.tttd. late.l.'mitteatly when e,,eoa.cmic comti.tioaa war ranted •. 

"nl~e.~. epa.mi. coal s-e.uns have beea.1'%Unef.'i.. These depocite 

,a,;r.e WA and not pro.litfl.Wy inined on a. ta.J:g-e •ea.le. J3pwshe·l' ·and 

Ji.~w-ethe r · ( l <;U, p. 11) deeerihe: the type a o.! atudng method• uaec. 

The t:nQIJt ,commou method w&• the opec •t~ip mm.e, but d-ri.ft, lope., 

•4 allaft typ-e :opera.ti.on• bave beea lliSed. bi aome w~rk:i.ags. 

Th• Upper Wi liam,abug. i.a the rn.as t impcortant of ·the coal 

eda.. T.:hia sea:m. ha• b.eea m~ in thi-ee a:r-ea.t1 ol norfhwest.e-rn 

Franklin County.. In aee. 16. T . 16 S., R .. 18 E u the cc.al attaiu 

a. tid,ek:Aes• of .ZS inch4',fi.,. At thi_s, loea.tion rem:winta of at leas..t ten 

mia!ttg -e-,pei:.a:tioa~ a.re -pre.s~Dt. llowsher ud Jewett; (19-4-3, p. Sa} 

s-tate tllat thi.~ a:rea ha.• be-,ea ~rou.ghly worked a.nd only .a small 

amoa.t of-c~ r«mains. .. Sottthwelit o! Pot:nOha b1 :sec. 14 and , ·• 

T. 17 S •• a. 17 E. • the Up}~e,r W.illiam.s.burg .ha.-s been min~d 

e&tenaiv-el.y. Here the coal averages 1 a inc:he• in tbickue,Gs. Small 

amount.a of the Uppe.r : iUiacu~burg have been ~ined west Qf .Perr.u:ma. 

. I 



in sec. 35. T . 16 S •• R.. 17 E .. • and bt the nortbe; t~rn pa.rt o! the 

a.I'~ ta s-ee. !3. T .. l.S""' .. R . 19 E. l.Scwsh.er and :few tt.(1941 .• 

p... 7 2} estimate tbe re~f!l'V s o-! thia coal at 3:50,. 000 ton& in sec. 14. 

1·. 17 S..., R.. 17 E •• an4 i 0 tl ,. 006 tons in. see. 16 ... T . 16 S ... R. 18 E .. 

:r e .Lower Willia:tnst>urg eoal b a $d, ba;taminoaa co.al, 

generally of poor quality. oeally tteve-ra.1 .au m pts 1:a\-"'0 b~.e::n maui'l 

·to miae this $eain prcftta"hly. but these ventu.r-o.s have fail.ad. owsher 

and. 1-ewett did not uti~ ·t:he re. ervc-s o! this 'bed. 

The Ouawa coal. at the b-a._ae of the lrel..and 1tan-ds tone in 

• · c,. '9, 10,. 14. J..S., ami 16, T . 11 $ . • R. . 19 E .. • m y h an ilnpo1'tant 

r~&er ·e. It is a iiolt bitumm.ou.a coal ,ay,e.ra,ging 10 to 12 inde . a 

thiekne s . Only <m.e m.bae is located in. th1.:s au-. n.d it i# now 

• 19 E . 

BG"l!Peher and Jewett ( 1943-, p. 72-) estimate tha:t reserve e~eeeding 

l, 00 ,. GOO t'3Ui are awib(, te la this · r a., 

Lbn.es:-tone 

lVe..ral o£ the e.Jtp0'$&d lime. to.ne.e have ~- onomic valut, . 

Crushed linu!rstGme i.s tl&ed el'ittert.$-brely !~ -con:c::r t£.> a.ggr ga,te and 

road. metal. Lime.st~e 1# a.!.E-o- ~rriev. for a, de::u.ltur-al lin-"'·e• 

r i.p- ra nut.t-erial. ·nd baildiug, t~ne,. 

The ? latbmouth. li:rnestone ia qua.ni.ed tU±ensively f r 

agg%'egate and road metal. T . _ abande-ned cpa?"riea are lo · ted 

res.pe-ctively in . ec. 14,. 'r. 15 s •.• R4 11 E •• and th~ "Ee 5 e.. ?ti. 



t ... 1.5 s .• R .. 18 -. 'lthe:re ts ne aetive uar.rying at thu Ume • 

.L.ocalty.. the P latt-s.mcmth ts 'use4' for rip•r.ap material. agri~al 

Ume aa-d nilding :mate-rial., 

.t\. $.mall q,i1a:rry in the Toronto U.me&to-ne is L · ed. in e.ee .. 26,. 

• 16 S.. • R. 17 ...... Thia Um stone is ll$ttd :b,y the r:· rOIM:l !or rip-np 

material. 

Every limes. one been utilized leeally· for: "cad,.. bri . .~ 

.<»lsb'!tdion, and bull&ug !tlat:,erlal. 

01"'&:vel and a.-nd. 

Te.rra:ee vavel depc.,elt# a~e £.ou.nd. north of• the M.a.rais des 

Cyp .:a Ri~r in .fH?c:. ZS. ?6. l.7 • 2 " and'. l~ T ,. 1& s .. P'..... 18 E. 

aad m ·rte~ ,U .• T . 16 s ... rt .. tt E . (P l .. 1).,. Thege chert gravel 

with a 1"0ddish clay matrix are U$ d man uawaahed e.ondition for 

w.r.t.adng ol seeoadary t01il.'.ds. 

Th.Ali traland sa-4-stone 4.s qllarrie,~ ia aee.. 14:. T. 16 s. It 

lt.. 19 E.. 'l'hi aud i.Q used £or subgrade ~t:,.,rial tcr ving project 

m th . town ·o-f Ott&. a. 

Shale 

In sec .. ll~ T . 1'7 S., R ... . 19 .i:., the ~ffttln $hale b 

quar.rl d lry the ' u.ildm: Ctwpo,r:a.tion £or the manu.fa.~t-. r ot light 

weight a,ggre:pt~. 
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a.re tho Tongaawd.e 5&.A~teuo a.ad Wes'tphali.a. limaston~. 

The Lawrence ior.mation is compos .d clu;efly of sandstone and 

mem'b.fl.,:a- ha.ve been defined ,in the Lawrence: the l:rela.a.d sa:nd.ston.e· 

and A~oma limeston_~. The Ireland is a rmuulive to erose- bedd:ed 

Three lower f•:rma.tio11e of th.e Shawnee group an pres.ent in 

a.od. Lecompton lime.stone... ht fhe w,estern pa.rt of th-e. azea the 

atru-ctu:J"a.1 movementi the lower member (To:r;oxtto lime.st.on:} is &bsen.t 



ill. amne loc-alitiea .. 

The s.trata in the ar• dip to the a.orthwe:r;t at a rate of 15 to ZO 

gently dipping eeda. Thr•e .fault• vtere .also mappe.d in th-e. area. 

The sub.ei+r-face rocks o£ th-e area. are all -of eedim.e:ntary 

Syste:111,s are repreaen.ted by these strata... Silurian strata. ha . e not 

•g:rl-cultur.al lim,e. a.mi. building materials..., Coal :muiing.. although not 
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aeti1re- .at the J:l:1'"-cnt Um~.. has. ·1,eu important in th,e· :pa,.t. Terrace 

Cl'a'Vf!l upodta a.re utUi%iM for swmd)).g: of 1uHicud&ry ro&dw:. The 

t:reland •&a4ston:e .ia quuried a.t once loea.tlo.n far WS?0· &.$ a·u.bgr-ade· 

m 2.tezrial o.n paving pnJee:t:s.. e•tozi sllale i• qµ.arried £or the ma.t1u-

fa£.t&.U"e of light w·eight •ggrep.te. 'I'h• l'reland sauds:tnil ia-at.ao an 

impartaat .qui!ei- in th.* upiaa.4 region& .. 
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APPENDIX 

Limestone ; thin wavy bedded 

Limestone , massive 

Limestone; shale 

Shale, clayey 

Shale; silty 

Shale; calcareous 

Shale; block 

Shale; maroon 

Coo I 

...... ·.· ..... . . :·.·:-::::.·. 
• t t • t t • t t I .. ·:.·: : ... ·.· .·.· .·. :·. ·.· .· ...... :-:::•::·: . . . . . . . . . 

-:·. .... . . . . .· ..... · ... . . . . . . . . .. . ... . . . . . . . . . .. . . . 
Sandstone 

FIG. 17. Explanation of lithology. 
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SEc SW 1/4 sec. 21, T. 15 S., R. 18 E. 
along east-west county road. 

LECOMPTON L IMESTONE 
Spring Branch limestone member 

l. Limestone; gray, weathers 
tan-brown, abundant fusu.linids, 
brachiopods, crinoids, algae 
( Ottonosia~ ........... . .....•• 1. 5 

2. Limestone ; shaley, tan-brown, 
fossiliferous ... . •........ . ..•• 2. 0 

KANWAKA SHAL E 
Stull shale me,mber 

3. Shale; gray, clayey, contains 
zones of iron stone concretions. 4 . O+ 

Center of North line sec. 24, T. 15 S. , 
R. 18 E., along east-west county road . 

OREAD LIMESTONE 
Plattsmouth limestone mern ber 

1. Limestone; tan to gray, weathers 
tan, wavy-bedded, abundantly 
fossiliferous .............. . ..• 7. 0 + 

Heebner shale member 
2. Shale; tan-blue gray, clayey to 

ail ty, fossiliferous. . . . . . . . . . . . 4. 5 
3. Shale; grayish black, thin platy 

to near fissile .. . ............. 11. 2+ 
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NE 1/4 sec. 14, T. 16 S., R. 17 E., in 
stream bank east of. north-south county 
road. 

KANWAKA SHALE FORMATION 
Clay Creek limestone member 

1. Limestone; gray to blue-gray, 
weathers tan, platy, abundant 
fusulinids, some brachiopods 
and crinoid remains ••••. , ••••• 2. 2 

2. Li~estone; shaly, light tan to 
gray, fossiliferous •••••••••••• 1. 5 

Stull shale member 
3. Shale; light gray, silty to 

clayey ...••• ................ 4.0+ 
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East edge sec. 30, T. 15 S., R. 18 E., 
along north- south county road. 

OREAD LIMESTONE 
Plattsmouth limestone member 

1. Lime stone; tan to gray, platy, 
wavy-bedded, abundant brachiopods, 
crinoid remains •• • •••..•• . •.•• 2. 0+ 

Heebner shale member 
2. Shale; tan, silty in upper part, 

remainder covered interval. •••• 6. 0 
Leavenworth limestone member 

3. Lime stone; blue-gray, hard, 
dense, jointed ••••••••••.•••••• 1. 5 

Snyderville shale member 
4. Covered interval ••••••.••••••• 3. 0 

Toronto lime stone member 
5. Limestone; tan-brown, weathers 

dark brown, brachiopods, crinoid 
x -:~: . _ .i:~i'n:sy r:b ryo.z 9a.fis.=. -.,. "!fus.ulini d s • 1 • 0 + 
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Center SW 1 / 4, sec. 11, T. 17 s. , 
R. 17 E., a.long county road. 

OREAD LIMESTONE 
Toronto limestone member 

1. Limestone; brown, medium-
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bedded to massive, brachiopods, 
crinoid remains, algae? •••••.• 5. 8 

2. Limestone; tan-brown, weathers 
brown-gray, massive, granular, 
brachiopods and crinoid 
remains .•. ....•. o •••••••••• o • 5. 0 

LAWRENCE FORMATION 
3. Shale, light gray, clayey to 

silty, laminated, 
unfossiliferous ....... .•....... 4. O+ 
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c~~-w !~,, & swt-
SW 1/4 sec. 14, T.17S., R. 19Eo, 
Highway cut southwest of Ottawa on 
U. S. 50 South. 

LAWRENCE FORMATION 
Ireland sandstone member 

1. Sandstone; tan, massive, 
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weathers tan-brown, m.icaceous, 
abundant plant fossils •••••••. o 20. 0+ 

~ l- 5~~~ 1 
~ ~-4-tk . 

j ( 
E r~ 1'1-2 .s'' ~ 2 

1 
~ -~ andstone; alternating light tan 

(/) i:J'.:ll.,,.... bands ( l" to 2" ) separated by 
J; , 1 / 2' ' dark brown bands, fine-1 , , grained, micaceous 1 contains 
-~ ~~bundant plant fossils ••••••••• IL 6 

I---+--~ C 

Q. 
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3. "Ottawa" coal bedo •••••• . .. •• • 1. O 

WES TON SHALE 
4. Shale, gray, clayey •••••• o •••• z. 0 

5. Shale; light gray to tan, silty 
to clayey, contains numerous 
limonite concretions •••.•. ..•• 15 . 4 

Conglomerate, , pebble size, 
subangular to angular, fragments , 
of limestone, chert, and 
marine fossils ••• , ••••• •.• ••. • • 4. 0 
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NE l / 4 NW 1 / 4 sec. 16, T. 17 S., 
R. 19 E., road cut on east-west 
county road. 
LAW REN CE FORMATION 
Ireland sandstone member 
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1. Sandstone; tan-bro~n, massive, 
fine to medium-grained ••..•.•• 5. O+ 

2. Coal •...•...............•.. .. Oo 3 

3. Sandstone, light tan, medium 
to fine-grained, dark brown 
bands alternating with lighter 
zones, abundant plant fossils •. ..22. 3 

4. 110ttawa 11 coal ••••••••••••••••• O. 9 

5. Shale; blue-gray, clayey to 
silty, contains limonite 
concretionao ...•.•••......... 0 6. s+ 

. 
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North edge sec. 30, T. 15 S., R. 18 E., 
along county road. 

OREAD LIMESTONE 
Toronto limestone 

1. Limestone; tan, weathers brown, 
medium-bedded, large fusulinids, 
scattered brachiopods and 
crinoid remains •••••••••.••••• 5, 3 

2. Limestone; gray-tan, weathers 
tan-brown, massive, scattered 
fusulinids, brachiopods and 
crinoid remains .... .. , .... , ... 5, 0 

LA WRENCE·SHALE 

3. Shale; light gray, silty to 
sandy, fine laminated ••••••.•• IO. O+ 

I I 
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Center, sec. 23, T. 16 S., R. 18 E., 
outcrop in creek in pasture. 

LAWRENCE FORMATION 
Ireland sandstone 

1. Sandstone; brown, fine-grained, 

t I 

micaceous, massive ........... 3. O+ 
STRANGER FORMATION 
Haskell limestone member 

z. Limestone; tan-gray, thin brown 
layer on top, abundant fusulinids, 
Myalinid clams, algae 
( Ottonosia), brachiopods ••••••. .1.. 5 

Vinland shale member 
3. Sandstone, fine-grained, tan to 

brown, micaceous ••••••..••.•• 2. 0+ 

;. 
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Center of south line sec. 13, T. 17 S., 
R. 1 7 E. along county road. 
OREAD LIMESTONE 
Toronto limestone member 

1. Limestone; tan-brown, platy, 
badly weathered ••••••••.•••. • • 1.0+ 

LAWRENCEFORMATWN 
2.. Shale; tan-gray, clayey to 

3. 
4. 

silty .....••.......••.•..•.•.• 9.Z 

Coal; upper Williamsburg •••• • • 1. 3 
Shale; light gray, silty to 
clayey ......•.. a• • • •• •o •••• •• .z, 7 

Amazonia limestone member(?) 
5. Limestone; light gray, sandy, 

unfossiliferous, thin bedded • • •• lo 5 
6. Shale; sandy, calcareous., ••••• z. 0 

7. Sandstone, hard, mottled gray, 
calcareouso .....•..•.....••. o .z. 0 

8. Shale; light gray, silty to 
sandy, finely l,aminated • • •• • • o • 7. 2 

9 o Sandstone, brown, fine-grained, 
massive, micaceous ••••••••••• 2o 0 

10. Sandstone, light gray to white, 
fine to medium-grained, 
massive .•.. o •••••••••••••••• ZS. 2 

{ continued next page) 
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( continued from previous page) 

11. 

12. 

13. 

140 

15 • 

Sandstone and sandy shale; 
fine-grained, micaceous ••.•••• 11. 6 

Coal; Lower Williamsburg ••..•• 1. 5 

Sha.le; light gray, clayey, 
thin, laminated •••••••••••••••• 2. 9 

Shale; tan, sandy to silty, 
limonitic concretions •••••••• o 

Sandstone, light tan, fine to 
medium-grained, mi caceous, 

11. 1 

massive ......•...... 0 •• 0 0 0 Q . 0 8. o+ 
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NEc sec. 7, T. 16 S. • R. 18 E. • 
along north-south county road and 
around corner to west. 
OREAD LIMESTONE 
Kereford limestone member 

1. Limestone; ta.n to gray, mottled, 
platy, weathering, abundant fusu-
linids, brachiopods Dielasma, 
Composita, crinoid remains, 
bryozoans • ............•.... o. 3. 0 + 

Heumader •shale member 
2. Shale; calcareous, tan, fossil-

iferous, brachiopods, crinoid 
remains, bryozoans ••.•••••••• 3. 0 

3. Shale; light gray, silty-clayey, 
limonite concretions. Lower 
portion covered •••••••••••••• 26. 0 

Plattsmouth lim~ne member 
4. Limestone; light gray, thin 

platy, unfossiliferous •..••••••• 2. 0 

5, Limestone; tan-gray, abundant 
brachiopods Composita, crinoids, 
and bryozoans •••••••••••••.••• 3. 5 

6. Limestone; gray, wavy-bedded, 
abundant fusulinids, some 
brachiopods and crinoid remains 
•o•••••o•o••••••••••••••••••• 1•8+ 

... 
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NWc NE 1/4 sec. 30, T. 15 S. • 
R. 18 E . • along county road. 

OREAD LIMESTONE 
Plattsmouth limestone member 

1. Limestone; tan-gray, wavy-
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bedded, fossiliferous •••••••••• 5. 0+ 

Heebner shale member 
2. Shale, tan, clayey to silty, 

laminated ••••••••.•••••••••••• 2. 0 
3. Shale; black, fine platy to 

near fissile .•.•• o ••••••••• o o •• 3. 1 
Leavenworth limestone member 

4. Limestone; blue-gray, hard, 
dense, fossiliferous •••••• • •••• 1. 5 

Snyderville shale member 
5. Covered interval •••••••••••••• 8. 6 

Toronto limestone member 
6. Limestone; tan to brown, 

medium-bedded, fossiliferous ••• s. 0+ 



\ 
\ 
\ 
I 
I 
I 
I 
I 
I 

I 
I 

I 

----- - -

45 

40 

35 

. 30 

2 

25 

3 

20 

· 15 

10 

5 

0 

E 
Q) -(/) 

73 

North side, NW 1 /4 sec. 19, T. 15 S., 
R. 19 E., along east-west county road. 

OREAD LIMESTONE 
Plattsmouth limestone member 

lo Limestone; tan-gray, wavy-
bedded, medi:um-grained, 
fossiliferous •••••••••••••.•••• 4. O+ 

Heebner shale member 
2. Covered interval ••••••••••••• 10. 1 

Leavenworth limestone member 
3. Lime stone; blue-gray, hard, 

dense, fossiliferous ••••••••••• 2.1 

_,,,,,. ..... ,. _.,; ~.-" ,.· .,, .. • ,..,..,• .... '•-'•"-.,c>~ .. •!.r-..: -M ... ;'N".,.._i.P_,,._,_,.~-"--~ .... 'C",_t 

Snyderville shale member 
4. Sha.le; light gray to tan, clayey 

to silty, fine laminated ••.••• , • 17. 4 

s. Sandstone; tan-brown, medium 
to fine-grained, micaceous •••.• 5. 0+ 
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74 
Center of NE 1/4 sec. 24, T. 15 S., 
R. 17 E., in quarry. 
OREAD LIMESTONE 
Kereford limestone member 

1. Limestone; tan, badly weathered, 
brachiopods, Dielasma, Composita., 
Neospirifer ••••••••.•.•••••••• 1. O+ 

He~ader shale member 
Z. Shale; tan, calcareous, contains 

fragments of brachiopo ds and 
crinoida •.. •• ec •••••••••• eo •O O 1. 0 

3. Sha.le; blue-gray, clayey, 
blocky . ..•..... o o • • • o ••• o ••• • 11. 6 

Plattsmouth limestone member 
4. Limestone; light gray, thin 

wavy-bedded, fossiliferous •••• 18. 0 

Heebner shale member 
5. Covered interva.l •••••••••••••• 7. Of 

Leavenworth limestone member 
6. Limestone; blue.gray, hard, 

dense, fossiliferous ••••••••••• 1. Z 
Snyderville shale member 

7. Shale; gray, cla.yey to silty ••••• 1. O+ 
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SW 1/4 sec. 5, T. 16 S., R. 18 E., 
road cut along north-south county road. 
OREAD LIMESTONE 
Toronto limestone member 

1. Limestone; brown, weathers 
brown, massive, abundant fusu-
linids, brachiopods, crinoid 
remains, and corals • •••• • .•••• 6. 8 

2. Shale; gray-green, calcareous, 
f os silif e rous . ...••.......... .. 0 . 7 

3. Lime stone; light grc!.y, fossil-
iferous, brachiopods, bryo~oans, 
crinoid remains •••••••••••.••• 2. 8 

4. Lime stone; light gray, hard, 
dense, fos 'siliferous, brown 
limonite stains on fresh surface. 2. 0 

LAWRENCE FORMATION 
5. Shale, gray, fine platy, clayey 

to silty ...•................ o . 12. 2 

60 Coal • ••••.••••.•• • • o • •••• o •• o O o 1 
7. Shale; gray- green, blocky, 

clayey to silty ••••••.••• • .• • •• le 6 
8. Shale; maroon, blocky, 

9. 

clayey to silty ••••.•••.•••••••• 2. 5 

Shale; gray-green, blocky, 
thin nodular limonite 
stringers ••••••••••.•••• • •• •• 15. o+ 

.,.l,.l 
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SW 1 / 4 sec. 3 5, T. 1 6 S. , R. l 7 E. , 
cut along highway K68, west of Pomona. 
OREAD LIMESTONE 
Leavenworth limestone member 

1. Limestone; blue-gray, hard, 
dense. . . . . . . . . . . . • . . . . . . . • . . . 1. 0 

Snyderville shale member 
2. Shale; gray-green, clayey to 

tllllty, laminated. •••.•.•••••••• 7. 2 

Toronto lime~tone member 
3. Limestone; brown, weathers 

brown, ma.ssiv,,, fine-grained, 
scattered fossils ............. Jl. 6 
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NE 1 / 4 sec. 7, T. 16 S. , R. 18 E., 
along county road cut. 

OREAD LIMESTONE 
Plattsmouth limestone member 

1. Limestone; light gray, fine-
grained, wavy-bedded, 
brachiopods, crinoids and 
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bryozoans abundant •••••••••• • • 1.0+ 
Heebner shale member 

2. Shale; tan-gray, laminated, 
silty to clayey ••••••• ••.•••••• 2. 9 

3. Shale; gray-black, fine platy 
to near fissile ••••••••••••••••• 6. 0 

Leavenworth limestone member 
4. Limestone; blue-gray, hard, 

dense .....•....• •o •• o• •••••• o 1. 5 
Snyderville shale member 

5. Shale; light gray, silty to 
calcareous ...•. o ••••••••••••• 1. 3 

· 6. Limestone; lensing, light gray, 
hard, dense . ....•... o •••••••• O. 4 

7. Shale; light gray, silty •• • •••.•• 3. O+ 
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SEcsec. 20, T. 15S., R. l8E., 
cut on east-west county road. 

OREAD LIMESTONE 
Plattsmouth limestone member 
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1~ Limestone; tan to gray, wavy-
bedded, fine crystaUine, 
brachiopods Hus tedia, 
Compgaita, Neospirif'er, horn 
corals, crinoid remains ••••••• 17. 4 

Heebner shale member 
2. Shale ; tan-gray, platy to 

blocky, fossiliferous ••••••••••• 3. 0 

3. Shale; black, thin platy to 
near fissile ...•........•...... 2. 8 

Leavenworth limestone member 
4. Limestone; blue-gray, hard, 

dense, fossiliferous •••.••••••• 1. 5 
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NE 1/4 SW 1/4 sec. 26, T. 15 S., 
R. 19 E., west of U. S. Highway 50 
& 59 bridge in creek. 

STRANGER FORMATION 
Haskell limestone member 
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I.' Limestone; tan-gray, weathers 
brown, coarse-crystalline, 
fossiliferous, brachiopods, 
Neospirifer, Dictyoclostus, 
algae Ottonosia, Myalina 
clams" ..•.........•.....•.••• 1. 9 

Vinland shale member 
2. Shale; blue-green, platy, silty to 

clayey, abundance of Myalina 
clams • ...•.....•......... o •• o 1. 5 

3. Coal; thin, soft .•. . . •.....•.••• o. 1 
4. Sha.le; gray-green, clayey, 

blocky .•.....•...•.•.•.••..•.• 1. 0+ 
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East edge sec. 18, T. 17 s. , R . 18 E. • 
along county road 2 l / 2 miles south of 

4 5 Pomona. 
OREAD LIMESTONE 

a. Toronto limestone member 
::, 1. Limestone; light gray, weathers 
0 tan, granular, fossils scarce •.• 1.0 

2 I-
0, 2. Limestone; tan-brown, medium-

40 bedded, fossils scarce ••• • • . .•• 3. 5 Q) 
(1) 3. Lime stone; tan-gray, weathers C 
3: brown, medium-bedded. fossil 
0 

..c brachiopods Dictyoclostus and 
' (/) .crinoid remains ••••.•••••••.•• 7. 2 

35 LAWRENCE FORMATION 
3 4. Shale; gray-green, clayey, 

E laminated . ...•.. Cil •••••••••••• 1. 0 
5 5. Coal; poorly developed ••.•••••• O. 1 

,_~ Q) 

(/) --(1) (/) .- 30 
I- (f) 6. Shale; tan-gray, silty to sandy, 
(1) 

(/) scattered sandstone stringers ••• 9. 2 
C 
0 

C 

25 0 C 

6 0 
> 

0, 7. Coal • . . . . • • • • . • o • • • • • o • • • • • • • 0 • 3 L -a (/) 8. Underclay ...•. o ••••••• o •••••• JJ o 4 ·--· > ·- C .. C ·-· a. Q) - · 20 ::, 0... 
0 
I-
0, 

(/) 

0 
0, 

15 ::, 
0 
0 

10 

20~0 mitt ed 

5 9. Shale; sandy interbedded 
with sandstone ••.....•••• • ••• .19. 4 

9 

0 
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Center of south side of sec. ,,s,· 
T. 17 S. , R. 19 E., along east-west 
county road. 

LAWRENCE FORMATION 
Ireland sandstone 

1. Sahdstone; medium •• to fine,. 
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grained, grades downward into 

2. 

3. 
4. 

a pebble conglomerate, abundant 
plant remains. • . • • • • • • • . • • . • • 7. O+ 
Clay; light gray, abundant well 
preserved plant fossils ... . . . . . O. 5 
Coal; Ottawa coal bed( ? ) • • • • . •• O. 4 
Sandstone; light gray, weathers 
reddish-brown, hard, · 
micaceoue ... ..... . .. •o •• • • o • .1 .- 5 

5. Carbonaceous zone •••••.• • •..• O. 1 

STRANGER FORMATION 
)1-intaria shale member 

. K~ 6. Shale; blue-gray, weathers tan, 
fossiliferous, brachiopods 
Neospirifer, Chonetes, 
Dictyoclostus, bryozoans, 
gastropods •••••••••••••• • ••• • 22. 5 
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Sec. 32, T. 15 S., R. 18 Eo, along 
county road starting east of bridge. 
OREAD LIMESTONE 
Toronto limestone member 

1. Limestone; tan to brown, 

82 

massive ..•..•...•........ .... 1. o+ 

LAWRENCE FORMATION 
2. Shale; tan to gray, clayey to 

silty with some sandy zones •.. .38. 6 

Amazonia limestone member( ? ) 
3. Limestone; blue-gray, fine-

grained, sandy, ••••••••••••••• O. 6 
4. Sandstone; fine-grained, 

5 massive •••••••••••••• o••·····o·s 
5. Coal; Upper Williamsburg •• • ••• O. 8 
6. Clay; tan-gray .••••••••••••..• o. 4 
7. Shale; tan to gray, clayey to 

silty. . . . . . . . . o • • • • • • o • • • • • • • • 2 o 0 
0 8. Sandstone; tan, fine-grained, 

massive ........ .............. s. o+ 

1 
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SE 1/4 sec. 28, T. 17 S., R. 18 E., 
along east-west county road. 

OREAD LIMESTONE 
Toronto limestone member 

I. Limestone; tan-brown, fine 
crystalline, massive .......... I. O+ 

LAWRENCE FORMATION 
2. Shale; blue-gray, sandy to 

silty, micaceouso e e g e • e • O e • e O 19. 4 

3. Coal; Upper Williamsburg •••••• o. 9 

4. Shale; gray, silty to sandy, 
micaceous, contains sandstone 
stringers . .....••... 0. 0 •••••• 40. o+ 

II 

I 
11 
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Southside of sec. 15, To 17S., 
R. 18 E., along east-west county road. 
OREAD LIMESTONE 
.Tor...on-to. lim.e.s.t~ ~k;) 

1. Limestone; tan-brown, badly c ' 
weathered, platy •••••••••••••• 1. 0+ 

LAWRENCE FORMATION 
2. Shale; sandy to silty, laminated, 

contains plant fossils ••••••••. , 8. 2 

3. Coal; Upper Williamsburg •••••• O. 5 

4. Shale; tan-gray, blocky, clayey, 
to silty . ...•..... o •• o ••••••••• 4. 8 

Amazonia limestone member(?) 
' 5.. Limestone; s.ray, sandy, platy .• j. 0 

6. Sandstone; light gray to tan, 
fine . to medium-grained, 
massive, cross-bedded •••.•• , .3.1. 2 

( continued. ~ext page) 
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( continued from previous page) 

LAWRENCE FORMATION ( continued) 
7. Coal; Lower Williamsburg .•.••. 1. 6 

8. 

9. 

10 • 

11. 
12. 

13. 

Shale; g.ray, clayey to silty ••.•• 2. 5 

Sandstone; light gray to white, 
fine-grained, cross-bedded •... l 2. 9 

Shale; gray, silty to sandy ••••• • 1. 0 

Sandstone; gray-tan, massive • •• 1. 7 
Shale; gray, silty to sandy ••.••• o. 4 

Sandstone; tan-gray, medium-
to fine-grained, cross-bedded •• 17.4+ 
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Center of north side of NE 1 / 4 sec. 2, 
T. 16 S., R. 18 E., along county road. 

OREAD LIMESTONE 
Plattsmouth limestone member 

1. Limestone; tan-gray, wavy-
bedded, fossiliferous •••.•••.•• 3. O+ 

Heebner shale member 
2. Shale; tar. cla.yey to silty •..•••• 3.0 

3. Shale; black, thin platy .••••••.• 8. 1 

Lea venworth limestone member 
4. Limestone; blue - gray, hard, 

dense . ..•..... o o o • o • • • • • • • • • • 1. 5 

Center of south line of the SE 1 / 4 .Y .J--a\ 
sec, 10, T, 16 s., R. 17~ 

OREAD LIMESTONE 
Kereford limestone member 

1. Limestone; dark- gray, dense, 
nearly lithographic, barren 
of fossils ..•..•........ o o ••••• 7. 0 

2. Limestone; light tan to gray, 
fossiliferous, brachiopods 
Dielasma, Composita and 
Derbyia, bryozoans and 
fusulinids •..•••. ....... o • a ••• 4. 0 

Heumader shale member 
3. Shale; gray, calcareous, 

fossiliferous ••.••••••••••.•••• O. 5 
4. Limestone; nodular, tan-brown, 

fossiliferous, brachiopods, 
bryozoans, fusulinids •••••••••• 2. O+ 
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SW 1 / 4 sec. 2 5, T. l 7 S. , R. 1 7 E. , 
along east-west county road. 
OREAD LIMESTONE 
Plattsmouth limestone member 

1. Limestone; tan - gray, wavy-

87 

bedded, fossiliferous •••.••.••• 2. O+ 

Heebner shale member 
2. Covered interval ••••••••••• o •• 6. 8 

Leavenworth limestone member 
3. Limestone; blue - gray, hard 

dense . .............••. o •• o o • • 1. 2 

Snyderville shale member 
4. Covered interval ••••••••••••• .21. 3 

Toronto limestone member 
5. Limestone; brown, massive, 

fossiliferous ........•... o ••••• 1. O+ 
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