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ABSTRACT 

The g-cology ol appros:imately ZOO 9<1Uare mile.a 111 north-

wester.a FrankliA County. Kansas, i• described. Ro-cks exposed ia 

the area. are of P ennsylvama.n age on the u~d and aomo Tertiary and 

Q..la.terna.ry on the flood-plain and in high terrace deposita. The 

western pa.i-t of the area 1a t op-ogt:apbically cb.a.racterlzed by a aerie• 

o!. e-a.at-aoutheast !acing escarpment• s-eparated by gently -alo~g 

vaileya. The-s.e feature• are c:au.eed by the differentla! er09iou of 

Um_entonos. ahal.4's.. and sanutcmee of the Shawnee group. T-e the ea.at.. 

the .and.stones and •hales of the Douglu group. wher-e eroded. {orm a 

aerie• of low rounded hills. The rocks are tilted to the northwest. 

forming a g~tly dipping homoelin.e-upon which ia superimposed• few 

minor flexure•. There are three faults in the are&. The eubsurfaee 

rocks range in age fr"°m P recambrian to Penn•ylve.niau. All of·the 

Paleozoic Syete-ma are repr e.sentecd ex~ept the- Silud:an.. Mineral 

rea°':f.rce• of the area in-elude oil-and gae. lime.-tonc. 1aadatone., 

gravel. ahale, coal, and ground water. At present. these reaourc:e.e 

support a few small indw.triea. 
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INTRODUCTION 

Lo-cation o! Area 

Thie report cO'ir"e.-• approximately 20-0 square miles in 

northwestern Franklin County. Kaa11a.a ( Fig. 1). The a.re-au blklDd ed 

oa the west by th.e 0.-a.g.e-Franklla County line and on the north by 

tho Doualaa-Franklin County line. Combined u. s . Hi.ghwa.y• 50 and 

59 mark the eastern boundary. On the aouth, the area. extendo to 

the northent ed.p of Township 18 South. 

Geo1raphy o! Ar-ea 

The area ia chieDy a farming region. The principal crop. 

are wheat. corn. aoci alfalfa. 1;,'here the soil cannot be tilled. 

cattle are rai•ed. 

Two small vill&g-ea and one meclium sized to"111 are located 

~thin the area. Ottawas. the county seat. ha.• a pqpulation o! 

10. 081, Pom.ona hae a pop.tlation of 453, a.n:d Cen.tropcl.i.e ha.a a 

,Opula.tion of 75. Their location.a within the area are &hown la Figur-e 

1,. The uea i• easily acce.saible, having &11-w,eathcr road.a along 

nea.rly all section Un.ea. 
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The average annual precipitation ia 35. 85 inches at Ottawa_. 

70 percent of falling durin& the months cf April tb.roup Septeni'ber 

(Ka.nsa• St. Boa.rd of Agri •• 1948. p. 75). 

Topography and Drain&ge 

Franklin County is in the Osage Plains section of the Central 

Lowlands phyaiograpbic province (Schoewe, 19-&9. p. 275). The O•aae 

Plains sec:ticn b further •ubdivid:ed. into four wuts: Cherokee Lowland. 

Chautauqua Hille, Osage Cueatae. and Flint Hilla (Schoewe. 1'9'49. 

p. 280). According to Schoewe. the area studied liea in the Oaaae 

Cuesta. diviaion. 

The western pa.rt of the area i• charact-eriscd by a series of 

east-southeast facing escarpments separated by &ently slopins •alleya. 

The.se cuutaa are formed by differ~ti.al eroaion of the limestonea. 

•hales., and sa.ndstoiuu. that compose the Shawnee group. 

Ea&t of the Oread limestone escarpment (lowermost member 

of the Shawnee gTOup) the area is distinguished by a series of low 

rounded hib .. cau&-ed by the db:,e-etion en the thick sandstones and 

cha.lee of the Douglaa group. Thia topography ie similar to the 

Chautauqua Hilla division cieecribed by Schoew-e (1949, p . ZSl). 

Northwceteru Franklin County ia drained wholly by the 

Maraia des Cygnea River, whic.h flow• eastward through the south-
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central part of the area. The main tribu-ta.rle• of the river a.re 

Appan0-ose. Kelsey. and Eight Mile C-Teeka draining from the north 

and Hardfiah, Coal. Mud. and Reck Creek.a flowing from tho eouth 

(Pl. 1). 

Purposes of Investigation 

For several years the State Geologic&! Survey of Kansas, in 

canjuaction with the United Sta.tcs G-eological Surve-y has been preparing 

a series of r~ports o.n the g&ology and ground wa.te-1' re•aurces o! 

Y..anuas. Several g-r.v.duate etuclents have been aesipcd pa.rts o! 

cow:ttiee as th.eds project~. The purpose of thia re.port. one of thue 

assisnm-ents, is to map and de.scribe the seoto-gy o! northweateni 

Franklin County. 

Methoda of Investigation 

Field investigations were conducted durlng th.e m()nthe of 

jf11y~ August, a.nd Septe.mber. 1956. The geology was mapped on 

United. State• Department of Agriculture aerial photographs (scale 

bZO. 0·00). A focalmatic projector wa.a us.ed to tr.an.sfer the geology 

fr-om. the photograph$ to a United States Soil Conacn"'vatlon Se.rvice 

drainage and base map (.seaJc 1:40, 006) . No corrections for distortion 

due to parallax or tilt were made because o! the low relief .of the area 



and the (IXC(::lleaco of the phc..togl.'aph.s. 

Field ob&ervaUoue were m.a.de by walldn& &long outci-op11 and 

meuurlus rock sections utrl.ng a L ocke level, hand rule, and .SO-foot 

tap,,. Surveys were nuuie with an alldade and stadia rod where cnore 

detailed information was ueeded. 

Previowa Work 

Inv~stigaticma of the P 6IDUylvanian rock& of eaeter.i 1,ruuJas 

have, been m~de by many geologists over a period o! nearly a century. 

Mudge (1666) deecribed the Carboniferous strata of eastern Ka.naas. 

A 1ener&Uud aec:tioll of the PenngylYill'lias:a rocb of Ka.neaa waa con-

JJtzu-cted by Swallow and H3.wn U-665) and Swallow (186-6). Ha.•Rorth 

(1S90's) ran several traveraea acro&e eastern Kansas. Haworth 

(1894. 1895) and Haworth and Kirk (1694) made many early classt-

flcation• of the P-ennaylva.nian System.. 

In 1903~ Adame, Gii-ty. @d White studied thu Upper Cazbon..-

ife.roua of Kansas. and H~worth and. Bennet (1908) :>ununariaed the 

•t:ratigra.phy. Pennsylva.ni.:ui summaries by M.oore e.ne Haynes (1917) 

-&:1.d Moore ( 19ZO) modi.tied earlier classifications. 

ln the 1930'•• because o£ incre.a.ted interest in cyclic sedi.men-

t..tion. P ennsylvanian atudiea were accelerated. Moore and Landes 

(1937) completed the State Geologic m-.p with tho assistance of Newell. 

J"ewett. Schoewe. Elias. and others. Moore (1932, 1936). Newell 



(1933). J~'Q"Ctt (l9ll), and J'ew~tt and. Ne.well (1935), after detailed 

&tudies made ma.ny l:'ecla.ssifi<.a.U<):n.• ha the Pemuip..va.niaa System.. 

Jewett (1941, l~4S) studie.s the •.1}}-per Deamoin-esian and 

Bowsh:u· and Jewett ( 1943) investigated the lower Virgilia.n. Moor,e 

aAd Thom.paon (1949) discusaed th~ divi•ions o.! the Pennsylva.man c.I 

Kausas. "The Kansas Rocle Cc.1.wnna by Moore. and others, wa.a 

pub-liohed in 1951. 

7 

lnve&tigaticm.s prl.me.rily r~lated to the oubvur!ace st:aticr-aphy 

of eastern Kanau developed aa the oil inclu!!try cbtsin¢d more W.or-

mation. Fath (1920) discussed the origin. c! £wt.a, unticlines-. and the 

~l(ed '1g.ranite ridge11• Land.ea (1'927) made a p(ltrographie study ct 
·1 ·, 

the Pr~cambrian cf Kaac.aa. H.oU (1932} reported on the Cherolte-e 

group of. th.o For.est City b.uin.. HcweU (193Z} mapped th.e are.al gc:tology 

of the pre-Ghattuooga surface in eastern Kaua_a. Kellett (1932-) 

<:0nstructed a geologic c-ro:$s-«ni.cticn :from wcu •. tern Misev.irl to 

we.stern Kan.as. Ockerm&i2 (1935) c.ondacted atudieD cf the suba:urface 

in nort!u:astern Kans-as. .Bass ( 19 3-6) p-i-eaentecl a. theory of the origin 

Qf the shoe11triug s.a.nd.s. Lee (l939. 1940. l94l. 194-l>l conducted 

d.etailed studies o! the $.UD&u.r!a.c:e :roclta of the l<"'ore.et City basin. Lee 

and Merriam (1954) presented a aeries o! crcss-.eectiona through the 

built, Jewett (1949. 1951. lC,54) ha.a diaeus.sed the oU and gas 

i 
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STRA'l'lGRAPHY OF SURFACE ROCKS 

The surface rocks of northwestern Franldin County a.re all of 

sedimentary o-rigia. They a.re P ennsylvanian in age. except for the 

stream valley and high terrace de:posita. which are probably ef 

Tertiary or Quaternary age. A._real di•tributiolil o£ thNe rocks i• 

shown on Plate 1. In the fcdlow.ing discussion o£ the stratigraphy. 

rock descriptions will putain to th.e ~ea unless otb.erwlee stated. 

The strata a.re described 1n order from oldest to YOW1ie&t (Fig. ?). 

Stanton limestqne 

PENNSYLVANtAN SYSTEM 

.Mi&souria.n Serie• 

Lansing group 

South Bend limestone membe'I' 

The South BcnA lime.atone member is named from exposures 

near South Bend. Pla.tte Valley. Neb.ra.eka (Condra. 19?7, p. 59). 

\\"here the member is expo-sed in see_. 27. T. 16 S • . , R.. 19 E •• it ia 

a gra.y fine-grained lime-atone that commonly contains brachiopods 

and fu.s-ulinida. 

Pedee group 

The P ede• group is defined a.a the sequence of strata between 

, ·the top of the Stanton limestone and. the unconformity at the top of the 
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.Missourian Seriea. Where originally described at Platte County,. 

Miasouri (Moore. 1932, p. 93) ihe group ia divid.ed into two formations: 

\Yeaton shale 

A.a firat described !rem expo-anres at WeatoA. Missouri 

{F.,eyes,. 1899. p. J06), the Weston in.dudes tho ah.ale beds betwe-en 

the top o! the Sta!iton lime.ione and the ba.se of tl:le Ia.tan lirnastone. 

When tbe lataa 1• ab•mst,- &e in northwestern .Franklin Cowity. the 

upper bouadary ol tile abate iB marked by a.A unconformity. Here, t1ut 

beds auceeeding tae We•ton ma.y be •ancht®e., conglomerate. coal. 

or a bale o! the Dougtu a:roup ( Fig. 3). 

The beat a:.po.ur·e of the Wes.ton shale in the area i• a.t the 

Bwildex Quarry,. sec. 23, T. 11 s . • R. 19 E. Here l.t ie composed 

cf blu~-grar day a hale ~ontaini n1 lirncmite concreti0t1a. F-atter•oa. 

(1933. p. 5) described a vaned marine !&una from the shale a few 

mile•~ 111)rtl\,. bu in the area marine £o$aila a.re few or ahsellt. 

i u- .r.:J. \-. "'-,... 

Virglli&n Serie• 

aocka ot the Virgilian a.ge are the youngest Pennsylvardan 

1:oeka iJl Kanaaa. Limits of the series are defiued by th·e unconformity 

at the top of the Missourian Serl~-. at the base and the disputed 

Penn-,rlvanian- Permia:n boundary markad by a similar unconformity 

.at the top. Virgili&n rocks in the area. ar.e the basal Douglaa group 



FIG. l . 
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Conta-c:t betwee.a heland •a.ndstcme and Wt:•tc.n. sha.lc.. 
Th4 1111~ indl-eaten tho eoataa. d~twn oa t'be Ottawa. coal. 
Camera. ia looking northwest in Builde>t <l'Ula.n"Y, sec. Z3. 
T. 17 S. • R. 19 E .. 
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and the low-er three fo~ationa of the Shawnee rroup (Fig. Z). 

Douglu croup 

Rocks of the Douglas grou,p (Haworth, 1898.. p. 9 3; redefined 

by Moore. 1932. p. 93) are named from exposure.a in DOlagla• County, 

Kansas. The group 1• divided into two formations: Stranger and 

Lawrence. 

Strange-r formation 

M.a.rlne and nonmari.ne strata between the diacomormity a_t the 

top of the Pedee ITOup and the base of the Lawrence formation com-

prise the Strauger formation (Newell, ia Moor&, 193?, p. 93). 

The ba•al Tcm.pnoxie aand.ftoru, and the overlying Westphalia 

limestone, which oecur ln cthel' loc&litiea, were uot ob.aerved in the 

e.rea. The Vlnl&nd eh&),e. &.kell lime•tone and R.obl>ins shale m.emben 

OC:C'IU' in leolated areas, where they have not been removed by post-

Stranger ero•iou (Pl. 1 ). 

Vi~d shale membe.r 

Marine &hale and u.ndetone beda above the Weston eh&le and 

below the Haskell limestone comprise the Vinl&:Ad shale. Patterson and. 

Mdi•on (193.3, p. 17) named th.ue bed• for exposures at the village o£ 

Vinland, Douala.a County, l<a.naaa. 

m 1ome localit1.ee. the Vinland is represented .by a gray clayey 

to calcareous ma.nae. shale containing brachiopods., t::T.i.Doid remains, 

bryozoans. A zone o! abundant lviyali-ua -occurs near the top in 
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eec. 26. T. 15 s. • R. 19 E . and Burrounding &ri!a (Fi~. 4). In other 

exposures. an unfoaailiferoua fine-grained. nuca<:ecru-s •and.stone or 
' 

sandy ahale o.ccupiu thi• interval (aec •. U. T. 16 S. • R.. 19 E. ). Tbe 

thickness of the ah.ale ia a• much u 25 feet. 

It was unpra.etical to map the contact between the Weston aha.le 

and Vinland aha.le b,ecauae of the similarity iu the lithology of these 

beds. A definite 'break could not be ~ecopzed and where the ViDland 

shale is pre•ent• an approxbnation of thi• contact l• shown on Plate l. 

Harskell llmeatone mem.ber 

The &.kell, named fo-r the locality ~round Haskell Indian 

Institute. Lawrenee. Kausaa (Mo.ore. 1932. p. 93), i• & blui.sh-gray 

cryatalline blocky lime.stone. 1 to l feet thlc:k. The top •urlace of the 

l.b:nestoue b very irregtdar or pitted (Fig. 5). Algae (Ottonosla). 

abundant fueulinids, brachiopod.8, and Myallna dam• are present in 

Robbins shale member 

A marine arglllaceous shale lying above the Haskell lbn.e»tone 

and below the ba•e of the Ireland sandstone is named the Robbin• 

shale (Moore and Newell. hi Moore, 1936, p. 153) for expoaurea oa 

Robbins fa.rm. Ya.tea Ce1:1.ter. Ka.naas. Miller and Swineford (1956) 

made a d.et&iled study of th~ lower part of the R.obbi.aa. l"hey found a 

zone o! brown phc-sphatic nodules containing fossil a.rntnonoid cephAlopo.ds 

and bra.in caete of fis.h in the depressions of the upper Haskell surface 

(Fig. S). Above the nodules there is a 4-inch layer of light brownish-



FIG. s. 

Haskell U.m.e.atone and top of tb:e un.de"t'.iyins Vinland 
ehale,. H&J'IU't'\et!' indicate• Mya.\hla soae.. Cainera 
facing west i-n sec. zt,_. T 4 JS S~ • R. 19 E. . . 

Close-up of top of Haskell limestoAe illustra.ti.ng 
irregular eur!ace. Sec. 26. T. 15 S. • 19 E . 
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gray clay. Above this .a Z-icch layer ol rel-&timy ha.rd impt1,re 

eoethite thAt contain• a fau.na of marine mollusk• wa.a deacribed. 

Miller and Swineiord al.Go pve eo.me o! the ccmodont anci oatr&code 

genera. i.o. the report. 

\There the Robbiuas crops out, a& 1n a·ec. 2'~ T . 15 S. , R.. 19 

E .• it is a. gra.y cl&y aha.le "'angtng from a i.cath.er cdac tb lS teet in 

tbid:.noss. 

Lawrenc.o formation 

1, 

Aa origin.ally defined by Haworth (1894. p . lU). the Lawren~e 

included. the •tn.t& between the top of the Ha.:kell llmeatoo.e (th~n 

believed to be Iatan limestone) and the bue o! the Oread liJnestone. 

Theee limits were later redefined (Moore and N.e,well, in Moore, 1936. 

p. 154) to include th.e Robbin• shale member in tho Stranger forrnaticm. 

The Lawrau:tt formation aow i.aclude• bed• betw'een the unconfor.mity 

m.a.zkcd by the baoe of the Ir~land ea.edstone member and the ba.•e of 

the Oread lime£to.nc. 

bl FraJlklin County, the Lawrenc• formati'OD. couaista of con• 

glomcrate, s&».da-ton.e. limeetonc, co:u, and •hale, and di.Hers in 

lithology from cJU exposure to &Dother. Two znembers ha\.•e been 

defined. and both arc preeent in the area. They are the Ir-eland aia:nd-

ston«? and Amuonia limestone. 

Ireland sand.stone member 

The Ireland sandstone is throughout the are&. This bed 

-
conisiats mainly o! massive or cross-bedded fine to medium-grained 



micaceous a,andotonc contalnillg abundant plant fossil• !.n m&ny 

exposures (Fie. 6.A.B). In aome local1Uee, auch ~s •ec. 15. T. 17 

s. • R. 18 E .• the aandetone attains a thickness o!. nearly 158 !et.tt. 

17 

The part of the Ireland aa.ndaton~. which mark.e a 

regional uncon!ormity (Moore, 1936, p. lSS). has ll ~:riety of 

lithologiea. Fine aandatone. pebble con.glome:tate, calcareous eemeat 

conglomerate. and ci,al f.nterbedded with sand a.re exposed in. va:rioua 

exposureB. 

Pre-Ire-land erosion ~t to variou.s dcptho into the cld.er rocks. 

Where ero•ion was deep,"""t. the Ireland overlies the Weston shale. In 

othc"r placeo the aa.udstonc ia in contact with au.cc~ssively youncer 

bed.a. In expoaures, the Ireland iG in conta.ct with the Vinland ehale, 

Hackell llmeatone, or n.obbine tlhale (Fig. 7A. B). In ea.stern. Kan.as 

th.e lrcla.ud 1s & wide •pread salliietone dep09it that is not anly on the 

surface but in the 11u.baurlace to the west. If the sandstone is .a cbann~l 

deposit, as has be-tin postulated. the autlior believe_a the area of depo-

sition must have beCJl a ,;·broad. fiat plaio. with .a network of c:hasmele. 

Rich (1933) deacribed •t-angutu coal fragmenta '1 at the ba•e of 

the beland sandstnae in sec. 15, T. 17 S. , R. 18 E . • and explained 

their presence a.a being derived from the Sibley coal of the Strange-r 

formation and redeposited, forming a coal conglomerate. 

The author believes thi• coal was probably form.ed in pla.ce 

rather than eroded and redeposited. "Ihe baa.is for this opinion ia that 

aome ot the coal " fragm.e,.,.u •1 are more than 6 feet in length and OJ11e-half 



FIG. 6. 
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B. 

Exposures of Ireland sand.atone. (A) ahowa ma.si,ive blu!b 
along Mara.!• de..s Cypea River south of P omona, aec. 7, 
T .. 17 s. • R.. IS E. Camera faces east from bridge. (B> 
Cro-a•-bedding as seen iu sa:nd.stone quarry in sec . 14, T . 
16 S. , R. 19 E. Camera. looking south. 
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Un-conformity at ba•e of Jrcl&.r..a. tULndstone. (A) ahowe 
Ire.land overlymg Robhina shale in road cut, sec. 7,, 1·. 
11 S. . R.. 19 E .. ,. camera !a.dng nor-th. (B) Ireland on 
Haa'kell lime-stone in SW ¼+4,S.It-11'4; see. 13, T . l 7 S: , 
R. ta E .• .camera facing north. -_-_.,. , .. __ 
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inch in thicknes•. Thette coal $eain• ill many ca.•e• appear to pinch 

out (Fi1. 8A)~ Some o! the thicker 1'lJ"&ameatsn do appear to 1,e 

broken~ but the \Uldedy.i.llg shal• ai.o .appea.n to b&ve b~e11 deformed 

(Fia. 8B). lt i.• poas~e tha.t allaht movement alter depoaitioa cauaed 

the coal to 1>e crulJlPled and noriel'd.ated. 

ID oth.er exposures.. aucn •• iA •ec. 30. T. n s., ll. 19 E.. 

the ba.•al ccmgl01nerate le. <:ompoaed of limestone, qu&rtl: ,aza.d limcnlte 

pebbles, to1eth•r wUh rewo-rked marine foasil• and fo••il plant remains. 

Thece conaitq.ont• ar.e cemented. by a calcareou.e matrix. 

Three important coal eeam. are ln the t..awrea~e •hal• .t-ona 

with nume rous local thin. coal &Ones (Bowsher and lew~t4 1943). 

''i'h~ae ccale are the Uppoz Wil11&naburg. Lower illiamsburg. and 

Otta.wa. 

The most impbrta.nt •ea.m is the tJp~r WilU.a:rn•burg coal 

which lieus 12 to io feet below the Toronto lime8-tODe. lt range• in 

thickneiu, from a feathe,- edge toll inchea and. apparently thins 

toward the north. Tbic:keet exposure• of the Upper Viilllamaburg 

occur in aec. 16 .. T. 16 s .• R.. 18 E ... and ta Uie area .outhwo-st cf 

Pomona (Fie. 9). 

Tho Lower Williunaburg coal oecupie:$ a position •o to .50 feet 

below the ba•e o! the Oread in or nea.r the top cf the Ireland. sandstone. 

The thic:knese ranaea .from a feather edge to 18 inches (Fig. 10). 

A third important coal oecur• a.t the base of the lrel&nd aand-

stone in sec .. 14, 15, and. 9. T . 17 s., R. 19 E . The Ottawa coal wa-s 



no. s. 

A. 

<'. --~ eoa1 a• see,n bl •~ 15. 1 : . 
- • .• ---Aken with eamer-& faclnJ •outh. 

B. 

Coal i.nterbed4,ed with sa.ndst~e at the base o£ the 
lrela.nd san.detone. (A) show• coal lense.a in the e-a.ad-
atoae. (B) illustrates deformatio.n in the W er,ton shale 
below the sandatone. Photos taken with camera facing 
west i.n SEc aec. 15, T. 1"/ S .• It. 18 E . 

ll 



FIG. 9. Upper Willlamsl>tn-g coal as seen in a.ec. 15. T. 16 S .... 
R. l& E . Photo taken with camera !acm., •-outh. 
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nru:ned by Bowsher a.ma. .Jewett {1943. p. Cl).. They d~a.ibed this bed 

aa being at the bue -ot th• Tonguo-zie .ands-tone ••m'ber o! the Stranger 

formation. Through pu•OilAl c9nun~cati~ ud fhtld observation. 

Jewett agreea with fb.e author that the coal oc:cur-s at the. baae of the 

tral.aad •and•ton.e and that tl:ke Tonpn-me ie Aot present ia the viclmty 

(Fig. 11). 

Ama.zom.a. lb:nestone mem••·r 

A thin. mottled Jl"&Y unf.c.tdliterous lime&.tcme liea a £ew fee.t 

below the Upper William.•w:q -coal. Thitf l(me&tone w-a.e t:fn'.iltatively 

con-elated by Bo.ahe,r &ml J....-ett ( 1'94.3, p .. 35). o.u tbe baa-i• of otrati-

gra.phic podtion. as fhe .. ~a_aoma.Um••~ _....E&potri-ru ot the 

.Amazonia are lbnit>ctd to- tlle a.rea. a-outh~t of PQjn:Q~ 

Tile .s:naroon clay shale that occu~• t,.G.:fo;..zo .feet below the 

Toroirt-o Umeston• farther u.orth_ia OcuaJ.a• ·eounty is found ui cme 

hu::a.-ti~ sec. it._ T_. lS.s._. lt. 18 .E. br.,-1} other esposu:res examiaed. 

tb,e upper Lawnu.:e eoz,..tlfls: et ailty ta IJhde containing aandy-

limeatone st,rfn1e.n &tad lime•toae eoncreti-cms. Thi• maroon &hale 

rea.ppea.rs agai11 to the •:outh ia Wo-ouo.n ·Co~y. No l"U.l!lon could be 

de~eted for thoae .cllfference:s ex.-cept that the pre.sent map area rccoived 

coarser duti.c deposits~ tbh time taste.act o! fine silt IU'Sd cla.y .. 

Shawno• gr~ 

The ~wnee gro~ a.& ori.ainally.:cfflli'Dled (Haworth. 1898. 

p. 93). iacluded. &tr-a.ta f-rom the ba.se ef-the Kanwaka -•hale upward to 



FIG. 11. 

ZS 

Ottawa co&l at has• of IrelUld on4stone~:ug U. S. 
Highway 50 •outhwea't of Ott•wa.. in sec Z.3 T. 17 
S., R. 19 E. Ca.l:nera facing aouth. 

? 
• ,~, 
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the ba,ee of the Burllnp.rne lb:l'lestone. Moore (1936. p .. 159) redefined 

th.$ Shawnee bed$ to .indude the Orea.d. formerly plaud in the Douglaa 

gr,oap. and to exclude the atrata. ahov,e th-o top of the Topeka limestone. 

Four limestGna anti thr-ee aha.le formation• make- up the group. 

The lower three fonn.&tion:e a-r.-e present ill the a~ea. These are: 

O.read lime.stone. Kanwaka a.hale-. and Leeoin:pton limestone (Fig. Z). 

~e.ad lime.stone 

The Or-ead li1'neotone was named 'by Haworth (1894. p. 123: 

1895. p. 461) after the hill whet-e the Uniwn-slty of Kansas: i• loca..ted. 

In early urs:age the n&Dle was. ,ipplied only to the lower limestone 

(To"Touto}, but later Ha.worth Ia-eluded the uppel' wavy bedded li.rne~tone 

(Pla.tta-mouth) . . The middle blu-e- gray lime.etone (1.ea.veuworth) was not 

reeopised. Moore ( l '9 36. p . 161) incl ud-ed in the Oread,. not only 

th,ese three limutoiu.t_. .and intervening sbalea., bti.t also an upper 

limestone defcribed and named Keraford by Condra (19t?. p. 45). 

The Oread, as now o!ined, contain& the !ollowin_g mtmlbe.re: 

Toronto lbQeotone, Snytlerville 4£;.'1\alc,. Lea,re.nworth lb:neatone, 

Heebner ob.ale, Pla.tum.outh llmeoton1'!. Hau:mad.er shale, and Kere .. 

lord limentone. 

Toronto linuurtone m~mbe.r 

Na:med !or a. town in Woodson County, ¥.ansas. by Hawonh and 

Piatt (1894. p. 117), the Toronto lim:eeton-e iii the basal mem.ber of the 

Oread limestone.. In most exposu.rers it is a ma.eaive-hcdded brown• 

weathering limestone eonta.ining abundant brachiopod&. crinoid rcma..ina. 
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bryo..-.oana, a.n.d fusuliniu (Fie, 12). Locally, a. cray medium-bedded 

w:dossilifc roua coa-e e.xista in the aaal part. The average tbiclmes• 

is 10 feet, hut in aome a.rea.a it attaina a. thickness of 12 feet. 

Locally in aouthern Douglas County and northwestern Franklin 

County the Toronto i• a.haem. nu. matter ia more fully discussed 

in the ;_,resem report under the aection tiUed Struc:tur&l Qf:ology. 

Snyde.rville shale membe.! 

The lowermost ahale member of the O~e&d ta the Snyderville 

shale ( Condra.. 19 Z't, p. 38). Wained !or a town in southeastern Nehn.aka. 

1n most expoaure•)the &hale la a tan to gray eilty cl&'f,< be.coming more 

clayey toward tbe top. Where the Toronto i• a.'baem. a brown ma.esive 

fiae- to medium-gra-in.ed micaceou. aa.ndatone occur• 15 to 20 feet 

below the hue of the Leaven-worth limestone.. The aveTage thick.nee-a 

of the shale ie 15 feet. 

Leavenworth limestone member 

Next in the sequence ia th. Leavenworth, a distinctive blue-

,ray ciense fine.-1rainad Umestone. Condra ( 1927, p. 38) de•eribed 

and no.med thb bed from expo•urea near !A:avenworthr Kansaa. Dis-

tinctive features of the unit a.re the blue- gray color and vertical 

johtti.ng. In weathered expcaure• the blocks tend to become rounded on 

the cdgea givin1 a boulder-like a ppearance to the outcrop. F oasila are 

c:om.mon~ especially fuaulinids and bra.cbior-,ods, but they are not readily 

broken or weathered out a.a in aofter limestones. The Leavenworth 

ranges 1n thlck:nee• from 1 to Z. feet. 



nG. 12. Typical expo•ure of Toi-onto llme•toae ahowing murive 
, beddin.g. la NWc aec. 3.Z., T. 15 5., It. 18 E. Cam6.ra 

!acln-1 eut. 
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lloebncr shale membe;-

A per:1iate.nt and Uthologically distinct bed of the 01'e&d lime ... 

s.tone bt the Heebner •hale. named for Heebner Creek. Nehawka.. 

Nebraab (Co.lldriL. 19Z7, p. 37). The lower pa.~t ia a bl.a.ck thin platy 

to nca.rl.y fi.caile shale.. Conodonta hav.e been described from the 

lower Beelmer ta other localitie:s, but none were obse.rvccl in the map 

o.rca. unoe.r conaidera.tion. The upper portio:ll la a, taa gra.y clay 

•a1e coatahain.s. am.on, othez !-os.siu, the b.rac:hiopoda Produc.te-lla 

au.d Chonetea ne&r the top (Fi;. 13). 1'he Heebner- average• 7 fe-et lu 

at:taJu a thidau,,•s u.p to 1:Z feet,. "rbh a.boo.r.i:na-Uy thick ae.etion can 

deposition durinc thia time. The•e mDVement• a.re diecuas.e~ more 

Plattsmouth li.me&tone m~r 

The type section or tho Pla.ttsmoath llmcstcne ia at Plattsmouth~ 

Net.raeka {Keyes, 1899., p. ~06; Comlra, 1921, p. l 7). •rhia member 

i:e a liaht aray 11ravy .. beddcd £inc .. grained Hmeatcne. rossila are 

c«nm.OD to abundant a.net include the bn.chiopcd genera Hu.at~dia, 
..--o 

Neoepirifer, Qi.c£Yoclo!ftue, and Co.mpoeita, the coral LOphoehyllidium 

a.n-d !ueullnida (Fi&. 14). A.h.:iy o! the fossil• have beeu replaced with 

ca.ldte. A ieoth lrom .a. Bra<lyodcmt fish of a new opecleu Petalodua 

jeweg! wa• diecovered by :r. M . .Te-wett, and descrlbcd by H. W. Miller 

(1956). The thicknes• of the Plattsmouth averages 18 feet in th«t area. 
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FIG.. 13. Lea-vcaworda lim.utone. He.elmer ah.ale and v,eatb~zed 
romnaats of the Pla.tu:mouth.. Nou •harp lll:a.e between 
lower bl&elt ab.ale ami vp,ctr ta.a •hale of the Hoebne.r. 
Picture taken vdth camera 1oo1tin.c •outheaat in NWc 
see. lOj T,. 1S S., tl.. 18 E . 

lO 



FIG. 14. Plattsmouth lhnestone illuatn.tin1 wavy-bedded 
character. Pic:tur-e ta.ken 1n quarry located in 
SEc eec. zo. T .. 15 s ., R. 18 E . P hoto at bottom 
ia c-loee-up o! •.:une exposure. 
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Beumader shale member 

Thia meml>e-r 1• a gra.y 1;ilty la.mim.te4 a.hale containing fl.at to 

•ul>-elliptial limonite conc.retio.na. The upper Z to 3 feet i• calcar-eou.e 

and lossiliferou•, ccmtaini:ng bryoaoaas. criaoi,d. r-011tatn-e and the 

bracbiopoda Neoapi.rifer. Dicty_ocl-o~. Dielasma. and ~OMJ>O"!!!..f:! • 

The. Rau.mad.er was muncd (Moon, 19 l.Z, p. 96} from expo1ruree at 

Heumader qua.rry neu St. Jotu~ph. Ml•80Url. The thicknes.a ranges 

from to to 10 feet. 

Kenford limestone ~ember 

Th~ Keyeforci limeattNJ&, nam.cd bf Coedra f19Z7, p . 4S) from 

Kerf-ord quarry, Atcluaoa. Kalut••• ia the up;,e.rmoat member of die 

Oread limestone.. It •hol:lld be- note-d that the spelling or the name of 

the stra.tigra.phic unit clitfera !rom the spelling of the geographic place 

name. Moore (l9Sl. p . 36-6} bas diacuased thi• unus~ pN»blcm. which 

wa.e first noticed by Jewe,tt aad o •connor (1952} in cozme.ction. with the 

epelliug of HDe,mett•• with regard to the ~nnct.tt u.hale member. '!bis 

shale w.as name-d !or the 'Yill&ge 'Of Bema:e.t., Nebraska.. Moore s:tates. 

0 Strat:igra.pbic names established by uniform un.1e iu several publi -

cation• 4hall not" subject to ~ge of spelling. whatever the origin -
of these na.me-s 01" the advo.cated r-.e-a..-ou for clur.ng-e oI orthography may 

cussed a.re unimportant; easen-tially they ba'1e historical interest only. ~1 

Tbc-re,fore, because of the lang tir.n.e usage» the s J.,-elling of ' 1Ke-reford" 

eocl.d not be cluui-ged. 



Ia the lower part. the member ia a light tan to gr•y m.edium-

beddc11 fossiliferous limestone. coll.taim~ bry~a,o.a.ns. the brachiopods 

Coinposita. Neo.spirifer, Derbpa. end Diel&anla.. and a pl"Ofuaioa o! 

tuuUnids. In many outcrops. the.oe fos-aila weather O"..lt tn strong relief. 

The appei- part of the Kerciord member 1• a blue-gray medium- bedded 

fine-grained to nearly lithop-a.phic limeetoae. gene~a.Uy unfoasiliferous. 

The &.ve1"age thi~.ss ia 11 feet.. 

Kanwaka s,hale 

Above the Kereford member i• the Kanwaka. ab.ale. n.uned for 

Ka.nwaka Tewnehip. Dw&lu Cowaty, Kaa.sa.s (Ada.ma. 1903, p. 163) . 

Thia fol"'?Datiou ee>nta.ina the \,C!'.da ( b oth mariae and. -onmarine) between 

the top of the Oread lime.etene and the. bue o! the Lecompton Im:icstoue. 

The Kanwaka ie divided into three :members: the Ja.dts0-11 Park shale. 

the Clay Creek Um.er.tone. and the Stull •hale. In the area of th~ 

present re.port, the Kanwaka shale average• SO feet in thidmeae • 

.Jac.k.-ori P ark ahale m-emb.er 

Named for expo~ur-ee in a. pa_Tk at AtehiBOII. Kamsa.e (Moore, 

1912. p. 94-). the J'ackeou Park shale ts the lowe.r member of the 

Kanwaka.. Tke lower portion is a. gray clayey to silty nomna.dne ,shale 

conta.iniAg plant foe•il• that gra.doa upwa.rd lato a ealcare.oue marine 

aha.le. The u pper zone eontaiu abundant br acbi.opods, cJ'inoid r e:mama, 

and bryozoan11. The shale b about 40 ·feet thick. 



Cl&y Creek limestone membar 

This member !a a. blue-gray cle.nse tan-weathering !osailiferou.• 

limestone. The typ4 locality i.s on Clay Creek. west of At~hison. 

Kan•a.a. In all exposures studied. foseil remain• of fusullnids a.lOJII 

with bra.c:hiopods, cri.noid remains. brye>soans" and algae were obse.r-ved:. 

The thicka~•s o! thG Clay Creek ruae• from Z to S feet. 

Stull shale member 

The Stull aha.le was named from a locality ne.a.r Stull. Dougl&$ 

County, Kansas (Moore, 19 3Z.., p . 94). It 1• comp>aed o! silty to 

c:layey ehale tha.t ia locally N-ndy. In most exposure• it ill nearly 

devoid of lo••ils except in the upper portion where bra~hiopocu and 

bryo11oans occur. These shale bed.a &'Verage Z9 feet i!l t.biclmua. 

L~compton limestone 

The Lec0cmptou limestoa.e type loeality u a-t Lecompton_. Kansas 

(B1:nnett, 1896.. p. 116). Four limeotone nd. thre-~ ehal.e memhers make 

u:p the unit. 'I'he forinatic.a has a lower bro-wn masai ve lim.e,etone 

m.ember (Spring Jl:ra.nch}. a blue-gray limestone m.ember (Big Springs), 

a. thick wavy-bedd~d lime.atone member (Beil). and a dense medium-

bo4ded rnomber (Avoca). Due to cyclical sedimentation# fer which the 

Penuylvanian of eastern Kansa• is aoted. th!& •equence is etrllc:inJly 

similar to the Oread limestone. The ahales, Ooaipha.n, Que,e-n Rill. 

&nd King Hill, which intel'VCJ:le between the lime.stone 'beds als-o are 

simila.r to those in the Oread. The lower two members of the L-ecompton 

lime-stone are preflent in the area. 



Spring Branch limest-on-e member 

Thi• member. aame-d Car a creek north of Bic Springs, 

D-0u.gla• Ccnmty# .Kanaaa ( Condra., 19Z7. p. 47). i.s the lowermost 

Wlit of the Lecompton. 1n the area it ia cb&ra.c terised by a dark 

brOWlll color. maaaive a.ppearaace. and an abundance of fu.sulinids . 

.B.rachiopod.s and crinoid remaw a.re comm.on ln moat exposures. 

The thic:beas average• 6 feet. 

Doniphan shale mem'be,-

The shale was first desc:rlbed from e¥1~sur-ea in northern 

Dom.phan County, Karusu. Thia unit ia composed ol dlty~ clayey, 

and aandy shale. pnel'ally umo•ailiferou.s. In the a.rea., tho aha.le 

ts at lea.at 15 feet la thiebeaa. o •eonnor (1955. p .. 16) found the 

thicknes• ae inuch ae l7 !eet in 0.age Cowaty. 

TERTIARY AND QUATERNARY SYSTEMS 

P lioceru~ Serieaf ->t or Nebraskan Stage( ?) 

!Js,alated terra.ee depo1Zit& wer-e maµped along the hiahland.s 

north 0£ the Maraie dea C'ygaes Rive:r (PL 1). They are composed 

chiefly of ch-ert gravel with a i-e4dish silty-day rna.trix (Fig. 15). In 

Osage County. O'Connor (19S5. p . 7) dis-tinsuished three terrace levels 

'baaed on topograpbic. position.. He described terraee• at clevatioas of 

60 to 75, 80 to 9S, and 14'0 to 160 feet above the present alluvial !lood-

pla.in cf the river. Deposits o!. sin.ular lithology a.re p,re$ent at au 



FIG. 15. Gravel ~u•n-y tn Pliocene( '?) terr.ace 4epositaJ 
sec~ l.1. T. 16 s. a. ta E . Camera !acln_g iiorth. 



elevation of as to 100 feet a.hove the flo.ocl-plain in the m.&p area. 

Th~se deposits col'r-espond to ' Connor•• higher.t terrace. which he 

6tatecs is probo.bly late Ter-1.iary or ea.rly Nebr-aaka.n in age (Fig. 15). 

OU.ATER.NAB. Y SYSTEM 

Kansa.• Stagd 

In see. 34,, T . 16 S. • lt. lS E. , there is a. r,emnant of a 

terrace .at a.u elevation of ZO to 30 feet above th.e flood-plain. This 

deposit is composed o! chert and limestone pebbles in a brown silty-

day matrix. 0a the ha.ab of topographic position.. this deposit is 

correlated here with 0 1 ColU1Qr'• Kansan. Stage( ? ) terrace. 

lllinoia.n( " ), WiecOJd~ ? ) and Recent Stages 

There are probably remnanta of terraces of Wi•consinan and 

llliuoi.a Stages in the oroad tla.t plain o! the WJ..nlis de• Cygne• River 

Valley. No att.mpt-wu ma.de to differentiate these low depo•-it• o! 

the flood-plain compleit.. boeauae without drill-hole iruortna.tion it 

wa.a not feaaible to do ao. These deposits a.re composed of -chert., 

llmeeton.e. shale and s~tonc detritut., derived from eroded bed 

r ock o! the area and in:terbedded with. fine silts and cl&ys. 



STRUCTURAL GEOLOGY 

Tbe geologic: structure in the area is simple a.s may be seen 

on Plate& Z a.ad 3. The strata dip geatly t-o the northwes.t at a rate 

of 15 to l-0 feet per mile. Th~y crop out with a strike ol approximately 

north-aortb.e-ast to aouth-eouthweet (Pl. 1). Some local flexure.• are 

auperim.posed upon this gently dipping homodine.. Three iaulta ha. ve 

aleo been mapped. The,se an.cn,;a.U.es are small a.ad can be identified 

in the field cnly where ide:a.1 clrcumsta.nces exiot. 

In all of the !&ult are.as, mantle rock covertna ha• oblitei-ated 

the surface trace of the fault pl&nea. Other faults o! small dh-

pla.cement probably are preaent but can not l,e detected without very 

de.tailed lillrveying,. 

Evidence !or the £attlt in •e-c. 18. T .. lS S .• R. 19 E .• does 

not appear in Franklin County .. Howard O'Connor (personal com-

munication) found ~viden.ce for the la.ult in Douglu County to the 

north and believes that it probably extends into the a.re.as ati shown 

011 Plate 1. 

We•t of Cenbopolt.. in eec. 24' &nd Z.S., T . 15 S., R. 18 E . • 

a fault was mapped trending iu,.arly no~th-south. The evidence £or 

this movement (:an beat be aeen alona the ea.st-west couhty road 

between sec. Z-t and. U . On the upthrown side a normal thickness 

of Toronto lime.sto.ne is present. On the down.th_rown side, the Toronto 

limestone is absent, and a thick aeetion o! Heebner shale exiate. 



The ba.ae of the Torcwto on the u.pth:ro'1lt1. eide iis 30 to tO feet above 

the tot> of the Le&ve.n-wo.rth on the do-•nthrown ::iide. 
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Rich (1932) deacrlbed the c.ame type of stru.cture to the AGrt:h 

in Do-.igla.• Coimty ~d explained. it as !ollows: 

Scuth ot a c~r•ed line. marked by oha.rp flexing 
and faultis::ag, whl ch fer aev era.l mile.a cf ib course clo.ely 
follows the ucrthern &%"c of a circle of about 4 miles radius~ 
the lo•er of the thtee Or-ud llrnectonee [Tor,onto J i• 
missing: the midl!le luneflltorte [Leavenworth] ia tbiclter 
thall aven.ga mid the shale interval 'bdwecn the middle and 
ilie upper limetrtone [Pla.ttsm.crutb} ia alm~rm&lly thick. 16 
£eot int.~-d of 6. The upper limestone at aevera.1 placcH 
al.mi.& the a.re waa fault~u d.Gwn to the south a.bout 20 £eet. 
ao that •outh G! the fa.ult lt liers at tho same laveu as the 
lower lim-e.atoai, no-rth 0£ the break. 

Theae re=la.ticms indica.t.e: (~) Ur,,ll!t o! the a.rea 
south 'O! th.: curved line sie that the 10".l'er CTc..ad either 
\Vas not dep0"s.ite-d or was er~d after depc,e;itlon; (b) 
A cf mc-vemont-,. caus-hig a v.:lativ~ .rimd.tt; of 
the &J"-e& south of the line while the midcU,s Oread limc--
atcnc. and the o~erlyiag 5b.nle were c!epo-eitcd; <iepositio11 
of the upper Orea.d 1ime3ton.e over both ti:icieo:.. an.cl. 
fiu8.lly, ~st-Oread faulting with dol.f.•nthrolii' to the soo.th. 

'Ih• canoe of such movemeau, tbalr r1:v!!r&1&.l ln 
dit-ection. and the pl.a.n. ol.. th~ a.r-,;a. af£ect.ed conetitutes 
a:a tnterestin& prcb1t.m. 

Ealdwia area 0-t.w.3 tho problem a.a follows: 

The Ora~d limestone has been remO'\·~d by post-lower 
O~ea.d.-pre•Sr ... yd<tr'\-ille e~0-ai-on !or 10 miies southwest of 
Baldwin at least. E rosion seems to be deer,C\st near Baldwin 
at locality Z45. SWc &¢~. 35. 'f. 14 S .• ft. io € .• wber~ 

~.ipper 80 !~et of Lawrenc:e formatio». ha• been re-m-oved 
ill addition to the WeeJ.llll.lWa.ter member (n.QW '1 oronto] of tbe 



Ore&.d eo 1:ha.t a limestone conglomerate followed by 35 
!eet o! •hale bedo of S.C.yd~rville age rests on sandstone 
low iu tho Ireland. oand.ctone m.cn-J,er o! the Lawrence 
foYmation. Ai; me;nUoned by Rich, tho Snyde:rville a.ha.le. 
middle Oread. al'1d Heebner ah.ale members of the Orea.d 
formation are abn.-orma.lly thlclc. Beds o! Snyderville 
a1e depoaitcd a.bove the unconformity are i redom;nantly 
tshal• near B&ldwia b.1t to the SO\lthwe6t u.rad dcpo.itlon 
locally took plaee. 
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An unpubliahed. ma.p by IUch in Ch~ Kanau Geological Survey 

!ilea shows the fault line ill Dou.gt&• County beJl_ding southward in 
.... 

the area 4 milea north o! Centropolia. If cxteati.dd s.outbward to 

the preoent map ai-ea.. tb.i• fault t~end line• up with the !&ult west 

Tbls fa"\illt fit.a Rich'• aud Patterson's d~ac:ripti.ona. Rich's 

theory on the mcveme-nt• that b&ve occurred, if' accept.ad, expW:n 

all o1 the structura.l and str.1.tip-aphie problem11 u.countered in the 

area. It would be di!fieult fo.r the author, a.a a ppa.rently it wafi. for 

tUeh.. to postulate a.ny theory or. the ori&in of the !or.c.e to caa .. e 

the total length o! the fault ,:one might eol-ve this problem.. 

The Toro.nto limestone i& miasf.na in other localitiee in the 

area ( P l. I). It !&ultlaa baa occurred, it wa.e so small that detection 

of the movemcn.t would J."equire do-tailed work. 

Faulting ba..s occur red nortbw~st of Pomona in sec. 

30 anc! 19. T. 16 S., R. 18 E. Dome shaped structural higha a:re 

in the eubaurface to the oa-t and west of the fault line. It appear• 
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th.at the fault i• located .i-11 a aaddle between these domea. Tbe lault 

trend b shown on Plate l. The ap;;,&rent displacement is 20 to 30 

feet. This fault ia aligned 'With the trend of the fa.ult d.esc::-ribed by 

Of Connor ( 1955, p. 19) north of Quenemo ia Osage Cowity. However. 

evid.e-ace for c onnecting the•e faults could not be founci. 

SUBSURFACE GEOLOGY 

AU eubeurface rocks uove the P recambrian baaement a.re 

of sedimentary origin. Theae. s.trata range ill age from CambrilUl 

to la.te P e1U1Sylva.nia.a (Fla . .a and 3) and attain a tctal thicknese 

exceeding 1900 re.et_. 

The area lies on the south edge of the Forest City basin 

(Fi;. 16B). Lee and Payne (19-44. p. ll) cieac:ribed the ha.sin u 

The Forest City basin is a low b:-oad structural 
feature whose central area lies in northeastern Kansas 
a.ad whoae margin• extend into adjoining pa.rts of Nebra-Ska 
and Missouri and into Iowa. The ba-sin le formed l>y 
regional warping or the pre-Pennaylvanian rocks, and it wa• 
originally both a topographic a.nd structural feature in which 
the ea.rllut Pemusylvanian rock• of this part o{ Kansas 
were deposited. 

Precambrian Roeka 

Precambrian rocka have not been penetrated by drilling 

' within the area. Drill-hole earr.plea from other eastern Kansas 

'i 
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wells •how the Precam-bri&n r-ock• &re mainly granite,, peies, a.nf! 

achi.sts. In addition, Landes (19Z7, p. 283) reported some basi.c 

ipe-ou.s rocka, tiU.rtz p oi-phyry. and quartsitee from certain lo,caliti-es. 

&t.tly Pale.osoic Rock.a 

1n the area.. noae of t\le deep drill teeb have pcuietrated below 

the 01'4ovid.an rocks. Fo:r the motit part, buorm.ation on the early 

P&leozoie rocka in the map &rea 'Was a.ase.--nbled. from previously 

publitihcd man'U'8eripts cm ea.at-em. Ka.nae subs\lrfaco geology. 

Keroher and Kirby (1948, p . 26) &how that tb.e lowermost 

Cambriau rocka are the Bonn-eterre dolomite. wlueh UeG uneo.n-

formably on th.c Preea.mbrf.an. Next upward in the aequenc-e are 

the Arlnu::kle rocka. The term Arbuckle is uaed throupout Oklahoma 

a.rid Kan.aas for groupii'l•& wi.dif!ercntiated Cambria.a and Ordovician 

limestones above the Bmmeter-re dolomite and below the St. Peter 

sandatcae. According to Lee ( 194~. p,. 21) the Arbuckle is 

repruented by the Eminence dolomite of Cambrian age.. and un• 

dlt!e.reritia.ted dolomites represonti.Jlg the V&n Bu'!'e~ Gaeccma.de.. 

Rou.bldoux, Jefferson City, and Cotter of early Ordovician a_ge. The 

Arbuckle average.a 600 feet ill tb.icknesa (Je.•ett, 1954, p. ZIZ). 

Lying a.bove the Arbt.iclde is the St. P ete.r sandstone of 

Oruvida.n. age. hi the wells examined the St. Petf!r ranges Crom 

SO to 75 feet ia thickne&1il and. becomea thinner toward the .south 

(Pl. 3). 



Ab0-ve the unconformity at tho top of the St. f>eter ondatozie 

lie the Decorah e.ha.le aDd Kimm.awick lime&to.ne of late Ordovician 

a.1e. Theae bed.a averace 7S feet tu tlickaesa and. a.re preaent 

throughout the a.rea-. 

Acco-reline to Jewett (1954 .. p. 211). a thin section of 

Devonian strata i• pr-es-ent ii>. the northern pa.rt of the &rea. In the 

wells ex&nliJutd. Devord&A rocks are present in the northwest but 

a.re a.haem fa..rther south (Pla. Z a.ad l ). 

Late Paleos:oic Rock• 

'I'he Chattanooga. shale of late Devonian or e.arly Mb,aie.aippian 

a1e llee uaconforma.bly on the olde!' roclu which were tilted anci 

eroded before Chattanooga ti.me (Lee, 1943~ p. 6 3). Throughout 

the area the Cha.ttanoop ahale is present and a.vera.ges 5-0 to 75 feet 

in thid:neaa. 11ie shale thin.a toward the sou.tbea•t (Pl. l). 

Above the Chattanooga lie 250 feet of Mississippian limeaton-e. 

Jewett (19~4. p . ?1) states that these lime,-tonee arc the Chouteaa. 

Sedalia • .and andif!erentiated Burlington-Keok\lk. Locally Ware.aw 

rocks are pre.sent. 1'he unconformity a.t the top appears to be a 

;,-eneplane surface gently dipping to the northwest ( Ple. land 3). 

Above the Miaaiasippian rock.a are 1000 feet or more of 

Pennsylvanian strata. of the Deemoiuesia.n and Mis.scr.1rian Serie•. 

Deamoineeia.n rocks a.re divided into two group&: Cherokee 

and Ma.:rmatou. 

l 
I 

I 



The Oierokee rocks a.re chiefly of elastic origui. For the 

moat pa.rt, the group couista of sUty to clayey ehales. HOW'ever. 

eaadat.one and a&ndy shales a:re a.leo preaeut. Im:portan.t oil producing 

sand lellSee, ·•shoeetri.ng aanc.s·•, occur at various horizons. These 

lenti«llar sand.: ,bodies represent char.me! filling• or bar deposits. 

Moore < 1949. p.. 39) ata.te$ that fifteen coal beds have been identified 

in the group. fie Cherokee averaaea 450 feet in thicbea s. 

OverlJi.ni the Chel'Okee is the Marmaton group-.. Tbe.ae 

atrata concist ma.inly of lime•-iones and. shales and miuor amounts 

of coal and. saadston~. In the area. the thickness of the group b 

&-bout l 00 feet.. The group thina eou:thwa.rd toward the Bourbon 

arch ( P l. Z). The top of th~ Marmatoa mark• the regiDnal W1con-

formity between the De emoine-slau And Miaaou..ria.n rocks. 

'the Misaouria.o Serie• ia snbdivided iut.o lour groups. 

These division• are P teuanton. Kansas City, La.n.sing, and Pedoe. 

•rhe Pleasanton group is compo.eed chiefly of cla.stic material, 

"11th 6ilty ah.ale and sandsbme predominant. The ii-oup averages 

175 fc-et in thic.besc. 

L b:neatoae a.nd aha.le, with subordinate a.mounts of sandat.one 

rna1te u p the Kansas City and La.nsin1 groups~ These groups are o! 

a.bout equal thicbesa, each averaging 150 feet. 

Rocks of the P e-d-ee, Dougl&s. and Shawn&e groups have been 

diocuaaed b\ detail in the surfa.ce atratigra.phy. 



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, et al., 1951, p. 114) 
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Structun.l P.iatory 

Le-e ( 1943) recogni&-ed three periods oI structural deformation 

in the Forest City basin. He etatee th&t during Late Cunbria.n and 

in pre•St. ·Peter Ordovician tim.e, the Ou.rk area was einking 

slowly and northea•tern Kan.saa was •lowly rbing. cauein& several 

advan.eu and retreat• cf the &ca. After o;ae- of the_se emergent 

phasea. which reaulted in warping .and later beveling of th.e older 

roclta. the area wa• ap!A submerged and the St. Pet-er sandstone 

wa.a depa.aited. By Late Ordovician time, Lee at&t-ea, the Ozark 

area b-eaan to rise atcm1 with the Chautaaqu arch. Aleo. the North 

Ka.tln• buin began to form (Fig. 16A). Thia baain waa the niain 

atncturatfea.ture in northeastern Kansa• until the e.nd of Chattanoop 

time, when movem.ent eommenced along th* Nemaha anticline (Fig. 

16B). Thi• movement eulminate-d. at the end of Mia.ais.sippcian ti.me 

eUminating the North Kans.u basin. and forming the Salina. ba.ein 

to the we•.t and an ,11'11an:u1ld. baa.in in extreme uorthe&sto.rn Kansa.a. 

The Foreat City nsin was not yet form~d. Mter thue folded rocks 

were pe.n.eplaaed, Lee further •ta.tea that.t re.newed moveinen~ alon.g 

the Nemaha anticline was accompanied by a downward. movernent of 

the erosion surface to the east. forming the Forest City ba.sin (Fig. 

16B). This basin was &epara.ted from the Cherokee basin o{ Oklahoma 

by a low divide (Bou-rbon arch) until middle Cherokee time when these 

two ba.sine were joined by the filling r,f the Fore.at City ba&in and the 
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flooding ol. the divide (BourbOll arch) Joining the Foreat City baain 

to the Cher-okee ba.Bin. Lee concludes that these str-uctural feature• 

were peratsteat at lea.st until Eady P-ermian time. i1 net later. Tb.e 

westward dip which la now pr-e•ent was developed prior to Cretaceou• 

depoaition.. 

ECONOMIC GEOLOGY 

The mm.era! re-sources of ecOJ).Omie impor-tanc:e are oil and 

ga.a. limestone, •and. gravel, coal, abale, and groundwater. For 

the moet part. theu resourcea do not e11p1,ort large i.nduatry, bu.t 

.are important to the local inh&bitanta for road coutruction, building 

mat~rial, fuel, and water. 

Pct-roleum 

Oil a.rm·p:s baa boeo. produced in Frai::utlln County {or more 

thatl 60 yea.rlfi: all of the proclu<:tion ia from 8And.stonea in the 

Che.1"okee ll'Olq) of Penuyl vania.n .a.ae. Tiae a.verace depth to pro-

ducUcm i• 750 feet. 

In the- ~thwe•tern pa.rt o! the county, ps has been found in 

cOll'U'nerd&l qva.o.titiee ht the Ottawa a.rea and in the iU'O& northwest 

of Pomona. Some srn&ll wells havo been produced locally by lD.l:ld 

owner• for their private. use .. 
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St!Veral well• have been drilled into older Paleozoic rock.a. 

but to date, deeper productloa has not been discovered. Aa the prlc41 

of oil a..ud. 1•• iccreues, inore will probably be m-ade to 

&d 4~eper oil a.ad. ga.a zones. 

Coal 

At the prueirt tlme no active ~l mi.no are located. within 

tho area.. Since the turn a!~ centur-y, •even! mine• ha:ve bee.n 

operate,& iutenmtteatly wh.ea e-coaomic condition.a warra.nted. 

Three ae.para~ coal seams ha.ff been. mined. These deposite 

are thin. and not profital:aly mined on a wg• •cale. l3pwshel'. and 

Jewether (194.3. p. 17) deacribe the type• of m1Diq method. uaed. 

The m<Wt common metho4 wu the open •trip mine, but drift, aaloi)e. 

and abaft type operation• have been used in aome workings. 

The Up-per Wll11am.sbur,i ia the most important of the coal 

becla. Thb seam. baa been mined in three a~ea.a of north.western 

Fnnklln County. la aee. 1.6, T. 16 S.,, R. 13 E .• the cG&l attain.I 

a thi-eknesa of ZS inchea. At thi• location remnant• of a.t leaa:t ten 

mining operations are pre..s~ &owahe-r and Jewett (1943, p. SS) 

sta.te that this a.re& ha• been thoroughly worked iUld only a amall 

amount of eoal remains. Southwe•t o! Pomona. in see. 14 and Z4, 

T. 17 S.. R. 17 E. , the Uppe.r Willianabarg has 'been x:nii,.ed 

extensively. Here th& coal averages 18 inehe• in thicbess. Small 

amonnta o! the Upper Williamsb\lrg have been mined west o! Pcrnona 

, I 



in csc<:. 35, T . 16 S .• R.. 17 E .• and bt the northeastern pa.rt ol the 

a.r~ in cec. 33, T. 15 S.. R. 19 '£. Bowsher and .Jewett (l9-t3. 

p . 7 l) eatimate the reserves o! this coal a.t 350. 000 tona in sec. 14. 

1 . 17 S. • R. 17 E. • and zoo. 000 tona in sec:. 16. T . 16 S . • R. 18 E. 

The Lower William&burg coal ia a eoft. bitu.minou.a coal, 

sonar.ally of poor quality. l.r0ca.lly several attGmpts have been :made 

to mine th.la seam profitably. but these venture• bavo failed. Bow$ber 

and Jewett did not e•timate the reaerves of this bed. 

The Ottawa coal. at the base o! the lrel.a.nd sand.stone in 

•~c:.<J, 10. 14. lS, andU,. T . IT S., R. 19 E . , maybeanimportant 

reserve. It ts a soft bituminous coal averaging 10 to l.? inchea in 

thickness. Only one mfae ia touted in this seam a.n_d it 1B now 

abandoned. This ia in the NW 1 /4 sec. IS, T. 11 S . • R. 19 E . 

Bowsher and Jewett ( 1943. p. 72) estimate tha.t re-serv.ca exceeding 

1, ooo. 000 tons a.re available Ln thia area. 

Limestone 

Several of the exposed 11.ntestonee have economic value. 

Crushed limestone i.s used extencively for concrete aggregate and 

road metal. Limestone is also quarried I.or agricultural lune. 

rir,-rap materia.lt and building st-one. 

Tho P lattsmouth limestone ia quarried extensively for 

aggr~gate and. road metal. Two abandoned qaarrles are located 

respectively in sec. Z4.. T . 15 s . • R. 17 E .• and th~ SEc tDec. ?0. 
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'1. 15 S.. R. JS E. There u no aet1ve quarrying at Chia tune. 

Locally, the, Plattsmouth is uaecs'!or rip.rap m&terial. agricultural 

lime and bwldio.1 material.. 

A om&ll quarry in the "f oronto limeoton~ is located in aec. 26. 

•r. 16 s . ., R. 17 E . Thia limestone is u.&cd by the railroad !or rip-ra.p 

material. 

Every limestone hatJ be-ea utUiz-e.d locally for l'oad, bridge 

construction. and 'bui1~1 material. 

Gravel and. Sand 

Terrace vavet <'tepositc are found north o! the Marais dee 

Cy-pM ru..~r in see. ZS, Z6. '2.1 • zs. aDd l4. T . 16 s. . lt. 18 E . 

.and bl nc. Zl. T. 16 S. • R. 19 E . (P l. 1). These chert era.vela 

with a. recldlsh clay matrix a.re use:d ift an \1%1waahed e.ozulltioa. for 

sur£aci.u1 oI aeccm.ciary roads. 

Tho Ireland sandstone is qua.rde-d in 9ee. 14. T . 16 s .. 
l't. 19 E . Thi-a sa.Ad is use4 for su.barade .mat.eri&.l !or paving pr-ojects 

ua the town ot Ottawa. 

Shale 

ID sec. 23, T. 17 S., R. 19 E., the \t·e•ton ah.ale b 

quarried by the Build.CE Co-rporaticm !or the manufactu.re of light 

weight aggrepte. 



Groundwater 

Adde from the alluvial deposits in the. valleya. the moot 

of the farm wells in ihe upland region are p-roducing from th~.se 

The geology of awthweaterrn Franklin County. Y..aaeas, io 

mapped &Ad described. Surface toc:kiJ in the area are all of 

PennaylV&nian age. esc.ept fo-r $Oine. et.ream valley at:Ui high terrace 

cieposite of Tertiary and Ou.atensary are. 

The eqos-ed Pennsylvanian r .ocko consist of 4SO feet of 

Umestone.s. sandstonee, au_d f;ha}es of la.te MiGsou.~ aad early 

Virgilian e..ge. 

Misa.-oarian strata a.re divided. iato two aroups (Lan•ing and 

Pedee) whid. are further subdivided into formations and membetl"li . 

The South 13oc.d limestone.. ~ppet mem.ber _of the Stanton limestone. 

re-precented. by the W~eton ubale. 

ftodts of Virgiliau ag~ m the area are the Douglao and 

Sbwnee groups. The Douglas gi-oup is divided into two ror.EP..aticms: 

Stranger and Lawrence. Strata of the Stranger !crma.tion az-e 
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<iivid.ed into the Vinland ahale member. Haskell llm.eatone member,. 

and Robbina ah&le member. all o! marine origin. Two member• which 

occ'1r in other localities a.re not recognised in the area.. Theae bed• 

are tho Tong&noxle eand.$tone an.cl Westphalia 

Tbe Lawrence formation is composed cltiefly of sandstone and 

shale with subordinate amounts of coal and conglomerate-a. Two 

member• have been defined ,in the Lawrence: the Ireland sandstone 

and Ama&onia limeetone. The beland is a ma.saive. to cros•-bedded 

.and.stone. Pre-Ireland eroaiOll ha• removed the beds of Stranger 

aae iu some puts of the .a.rea.. 1n these localitica. th-e Ireland 

sandstone directly overlies estoll. ahale.. In other ex:poaures~ where 

erosiOG wa.e le1u1. Ireland ove-rliea va.rioue membe-ra of the St.ranger 

!o.rmation. The Am&soma limestone ia a mottled &ray unfosailifero.::.t• 

1iJ:ruu1tone a.bout 1 toot in thlekneea. Three per.siateut co..l bed.a are 

alee proeent in the Lawrence. These are the Ottawa.. Lower Williams• 

bus. and Uppe-i- Williams.burg. 

Three lower £0:nnati.on• of the Shawnee group a.re present in 

the area. These formations arc the O~e~d limeatone. Kaawaka shale~ 

and Lecompton lime.stone. In the western pa.rt ol tff area the 

alternating limeato.ne.s and shales of thia group form eastward facing 

escarpments separated by lo-w. flat valleys. The Ore.ad limestone ia 

divided into four lime4tone and three shale mcml)ere. Because of 

atructura.l. move.men.ts. th-e lower member ( Toronto lime.st.on) is ab•ent 
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ia aomf!? lcca.litiea. Wure thi• member i8 missing, aa ab.normal 

thidale•• o-! the He:ehaer •hale occurs. The overlyinl' Kamr,aka shale 

contains ebale meinbers and one limeatone member. The 

Lecompton lim.e:atone: i.a com.posed o! four limertOB,e and three shale 

m.e.mbera. Only the lowe.- two member• occur ia the map area. 

Tern.-ee depoaita which occur north of the Ma.rai.B de;Cygnes River 

are probably-of late Terti&l'f or early Oua.urnary age. 

Tu strata i.n the area dip to the. northwest at a ra.t.e of 15 to ZO 

feet p1:r mile. Some local a».0maliea are superimposed cm theilc 

aently dippi.a.g beds. Three £a.ult• were alao mapped in th-e area. 

These movements have been. email wi th the la.rgc•t having a di•place-

ment of SO to 40 feet. 

The aub.eurface rocks o! the area. are all of sedimentary 

origin with the exception of the P recambrian basement eomples. The 

Cambriaft. Ordo~cian, Devonian • .Miaausippia.n. and P e.nnaylvanian 

Systems are repreaented by these strata. Silurian strata have not 

been recopused.. 

Min.er.al re:&curces cl importance in the area are oil and ga$, 

lime.stone, s&nd, gravel. coal. shale .. and groundwater. Shallow oil 

a.nu gaa pTOduction from Penaaylva1WU1 rock baa been continuous for 

more than 60 years. To date. pToduction from o.lder :rocks mu: not 

bee.a discovered. Limestone. i.8 qua.rried for aggregate, road metal. 

agricultural lime. a.nd building materials... Coal mining. although not 
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active at the present t1m.,e. has b:ecm im:port&nt in the past. Terraee 

aravd deposit. are utill.zced for sudld.Ag of •eccoa.d&.ry road•. ne 

Ireland •a.ndatone la qua.rried a.t one loea.Uon for u.ac a ,s achgrade 

material on p&vin& pzoJeeta.. ~• e•ton shale i• quarded tor the m.a:n.u.-

facture of llgbt weight •gg;re.pte. Th• I-reland euidstone i& al•o an 

importaat aquiler ln the upland region.a. 
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APPENDIX 

Limestone thin wavy bedded 

Limestone • massive , 

L i mestone; shale 

Shale, clayey 

Shale; silty 

Shale; calcareous 

Shale; block 

Shale; maroon 

C oa 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. 

L ECOMPTON LIMESTONE 
Spring Branch limestone member 

1. Limestone; gray, weathers 
tan-brown, abundant fusulinids, 
brachiopods, crinoids, algae 
( Ottonosia~ ................... I. 5 

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

KANWAKA SHALE 
Stull shale member 

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 member 

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

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

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

to near fissile . . .. .. . . . ....... I I. 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 

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

2. Limestone; shaly, light tan to 
gray, fossiliferous ............ 1. 5 

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

clayey . . . ••.~ ........... , .... 4.0+ 

i 

J 
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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. O+ 

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, brachiopoda, crinoid 
~ -:-:r . 1:e-mp.fiury-:bryo.z9a.n.~--,.fwiulinids. 1. O+ 
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Center SW 1 / 4, sec. 11, T. 17 S., 
R. 17 E., along county road. 

OREAD LIMESTONE 
Toronto limestone member 
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1. brown, medium-
bedded to massive, bra chiopods, 
crinoid remains, algae ? ....... 5. 8 

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

LAWRENCE FORMATION 
3. Shale, light gray, clayey to 

silty, laminated, 
••••••. . •. . • . ..• 4. O+ 

.... 
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c~~-w ,:fl & swt 
SW 1/4 sec. 14, T. 17 S., R. 19 E., 
Highway cut southwest of Ottawa on 
U. S. 50 South, 

LA WREN CE FORMATION 
Ireland sandstone member 
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1. Sandstone; tan, massive, 
weathers tan-brown, xnicaceous, 
abundant plant fossils, ....... . 20, O+ 

~--~U. 
j I 

6 
E "if ~1'1-2.s''~ 
<l> ~-ll Z, 'rt-Sandstone ; alternating light tan 
-1 .... 
en bands ( l II to 211 ) separated by 

(f) , 1 / 2" dark brown bands, fine-l_ , , grained, micaceous, contains 
g ~~bundant plant fossils, •...... , 11. 6 

r--+---i C 
0 3, "Ottawa" coal bed. , , ... , ... , , , 1, 0 

(/) 
Q) 

I... 
(1) 

Cf) 
Q. 
:J C: 
0 0 I... 

I... 
::J 

(1) 0 
Q) CJ) 
u CJ) 
Q) 

Cl. 

> 

Cl) 

C 
C 
Q.) 

Q_ 

WESTON SHALE 
4. Shale, gray, clayey ....•• . • , , • 2, 0 

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

6. Conglomerate, pebble size, 
subangular to angular, fragments . 
of limestone, chert, and 
marine fossils, ..• , ..•....... . . 4. 0 
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NE 1 / 4 NW 1 / 4 sec. 16, T. 17 S. , 
R. 19 E., road cut on east-west 
county road. 
LAWRENCE FORMATION 
Ireland sandstone member 
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1. Sandstone; tan-brown, 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. " Ottawa II coal •....•.... . . • ...• 0. 9 

5. Shale; blue-gray, clayey to 
silty, contains limonite 
concreti.ons . ................. o 6. 5+ 
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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 ••••.••••••• •• • 5, 0 

LA WRENCE·.SHALE 

3, Shale; light gray, silty to 
sandy, fine laminated ..•.•. . .• 10. 0+ 
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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, 

! ' 

micaceous, znassive .. . . . ...... 3. 0+ 
STRANGER FORMATION 
Haskell limeetone 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+ 



... 

( W---===-' 45 

\ 
I 
I 
I 
I 

7 

................ . .. . . .. . . . . . . . . .. . . . 
:-·:·:·;_ :_:_: _: •• ·.-:-: -: .·_;: 

~:/· :-/::·-.::·:;-:? . . . . . . . . . . . . . . . . . . . • .· ....... . 
.• : .·. ·.·.·.•.· . •, ..... . . . . . . . .. 
,• ...... . ... : .. : .. 
.·: ·: ·::: •• • . . . . •' . 
_:::<<·\/:: 

• •• •••• ·.: • • :_ 

: :-·:.:. :· 10 ..... ··· ... .. : : :- : · .. 

40 

35 

30 

25 

20 

15 

10 

5 

0 

E 
Q) -(/) 

(/) (/) 

a. -~ C 
::, '- 0 
0 Cl> C 
L. Cf) 
O'I 0 

> 
V> C 
0 -~ (/) 
O'I ·- C 
::, C 
0 Q) 
0 > a.. 

69 
Center of south line sec. 13, T. 17 S., 
R. l 7 E. along county road . 
OREAD LIMESTONE 
Toronto limestone member 

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

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

silty . .......................• 9. Z 

3. Coal; upper Williamsburg ..•••• 1. 3 
4. Shale; light gray, silty to 

clayey . ...................... . z. 7 
Amazonia limestone member(?) 

5. Limestone; light gray, sandy, 
unfossiliferous, thin bedded •..• 1. 5 

6. Shale; sandy, calcareous., ....• z. 0 

7. Sandstone, hard, mottled gray, 
calcareous •.......••........•• z. 0 

8. Shale; light gray, silty to 
sandy, finely laminated. ..••• o • 7. Z 

9. Sandstone, brown, fine-grained, 
massive, micaceous ••........• z. 0 

IO. Sandstone, light gray to white, 
fine to medium-grained, 
massive .... o •••••••••••••••• ZS. Z 

( continued next page) 
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( continued from previous page) 

11. 

12. 

13. 

14. 

15 . 

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

Coal; Lower Williamsburg ...... 1. 5 

Shale; light gray, clayey, 
thin, laminated . ............... 2. 9 

Shale; tan, sandy to silty, 
limonitic concretions .•... ••• 0 

Sandstone, light tan, fine to 
medium-grained, m.icaceous, 

11. 1 

mas si v e . ............ o • • o o o o • o 8. 0 + 

4¢.~ 

? 
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71 
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; tan 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 limbt,one 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 fusulinida, some 
brachiopods and crinoid remains 
•o••••• o •••••••••••••• • ••••••l•8+ 

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

OREAD LIME ST ONE 
Plattsmouth limestone member 

l. Limestone; ta.n-gray, wavy-
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bedded, £os siliferous . ........• 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 •..... . ...• l. 5 

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

Toronto limeston e member 
6. Limestone; tan to brown, 

medium-bedded, fossiliferous ... 5. 0+ 
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North side, NW l /4 sec. 19, T. 15 S., 
R. 19 E., along east-west county road. 

OREAD LIMESTONE 
Plattsmouth limestone member 

1. Limestone; tan-gray, wavy-
bedded, medi:um-grained, 
foe silif e rous ......•.• . ........ 4. 0 + 

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

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

dense, fossiliferous ...... . .... .2. 1 

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, Composit&, 
Neospirifer .....•..........•.• 1. O+ 

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

fragments of brachiopods and 
crinoida ... ... o ••••••••••• o •• o 1. 0 

3. Shale; blue-gray, clayey, 
blocky . ........ a o ••• o • • • o •••• 11. 6 

Plattsmouth limestone member 
4. Limestone; light gray, thin 

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

Heebner shale member 
5. Covered interval . .• ......• . .•. 7. 0± 

Leavenworth limestone member 
6. Limestone; blue-gra.y, hard, 

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

7. Shale; gray, cla.yeyto silty . •• .. 1.0+ 
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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 

z.. 
3. 

4. 

remains, a.nd corals .... .. ..... 6. 8 
Shale; gray-green, calcareous, 
fossiliferous ....••........ . •. • O. 7 
Limestone; light gr~y, fossil-
iferous, brachiopods, bryozoans, 
crinoid remains ..•.... . .. . ...• 2. 8 
Limestone; light gray, hard, 
dense, fos 'siliferous , brown 
limonite stains on fresh surface.2. 0 

LAWRENCE FORMATION 
5. Sha.le, gray, fine platy, clayey 

6. 
7. 

8. 

9. 

to silty . ................... o • 1 z. 2 

Coal. . . . . . . . . . . . . . . . . . . . . o • • o O • l 
Shale; gray-green, blocky, 
clayey to silty . •. . ••.... . ..... 2. 6 
Shale; maroon, blocky, 
clayey to silty ... • ....... . •.... 2. 5 

Shale; gray-green, blocky, 
thin nodula r limonite 
string e r s . . . . . . . . . . . . . . . . . . • . 15 . 0 + 
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76 
SW l/4sec. 35, T. 16S., R. l7E., 
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 

tilll-ty, laminated.. . . . . . . . . . . . . . . 7. 2 

Toronto lime.tone member 
, I 

3. Limestone; brown, weathers 
brown, ma.ssiv_r, fine-grained, 
scattered fossils ............• J 1. 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 f i s s il e. . . . . . . . . . . . • . . . . 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. 4 

7. Shale; light gray, silty .. . ...... 3. 0+ 
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SEc sec. ZO, T. 15 S., R. 18 E., 
cut on east-west county road. 

OREAD LIMESTONE 
Plattsmouth limestone member 
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1. Limestone; tan to gray, wavy-
bedded, fine cryst&lline, 
brachiopods Hus tedia, 
Compoaita, Neospirifer, horn 
corals, crinoid remains ....... 17. 4 

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

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

3. Shale; black, thin platy to 
near fissile ................... z. 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 briclge in creek. 

STRANGER FORMATION 
Haskell limestone member 
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l.' Limestone; tan-gray, weathers 
brown, coarse-cz:ystalline, 
fossiliferous, brachiopods, 
Neospirifer, Dictyoclostus, 
algae Ottonosia, Myalina 
clam1 o ••••• , ••••••••••••••••• 1, 9 

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

clayey, abundance of Myalina 
cl am a. . . . . . . . . . . . . . . . . . . . o •• o 1. 5 

3. Coal; thin, soft ........... ..... o. 1 
4. Shale; gray-green, clayey, 

blocky . •............... • ...... 1. O+ 

, I 
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East edge sec. 18, T. 17 S., R. 18 E., 
along county road 2 l / 2 miles south of 
Pomona. 
OREAD LIMESTONE 
Toronto limestone member 

1. Limestone; light gray, weathers 
tan, granular, fossils scarce.,. 1. 0 

2. Limestone; tan-brown, medium-
bedded, fos ails scarce ... . , .... 3. 5 

3, Limestone; tan-gray, weathers 
brown, medium-bedded, fossil 
brachiopods Dictyoclostus and , 
. c rinoi d remains .... , . . . . , . . , •. 7. 2 

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

laminated . ...... o • • • • • • • • • • • • 1. 0 
5. Coal; poorly developed •........ O. 1 

6. Shale; tan-gray, silty to sandy, 
scattered sandstone stringers ..• 9. 2 

7. Coal . .......... o ••••• o • • • • • • • 0. 3 
8. Under clay . .... o ••••••• o •••••• iJ o 4 

9. Shale; sandy interbedded 
with sandstone .•. , ....... . ... J9. 4 
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Center of south side of sec. a,· 
T. 17S., R. 19 E., along east-west 
county road. 

LAWRENCE FORMATION 
Ireland sandstone 

1. Sahdstone; medium•• to finer 
grained, grades downward into 
a pebble conglomerate, abundant 
plant remains. . . . . . . • . • . . . . . . 7. 0 + 

2. Clay; light gray, abundant well 
preserved plant fossils ....... . O. 5 

3. Coal; Ottawa coal bed( ? ) . • .. . .. O. 4 
4. Sandstone; light gray, w eathers 

reddish-brown, hard, 
micaceoue ........... . . . ... o •• 1. 5 

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

STRANGER FORMATION 
)linlana shale m ember 

~ p 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 E . , along 
county road starting east of bridge . 
OREAD LIMESTONE 
Toronto limestone member 

1. Limestone; ta.n to brown, 
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massive .................... .. 1. o+ 

LAWRENCE FORMATION 
2. Shale; ta.n 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. 5 
5. Coal; Upper Williamsburg .. . ..• O. 8 
6. Clay; tan-gray .....•.... . ..... 0.4 
7. Shale; tan to gray, clayey to 

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

mas eive .. ....... . ............ s. o+ 

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

OREAD LIMES TONE 
Toronto limestone member 

1. Limestone; tan-brown, fine 
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crystalline, massive ..... . .... 1. O+ 

LAWRENCE FORMATION 
2. 

3. 

4. 

Shale; blue-gray, sandy to 
silty, micaceous ... . ...• . ...• 19. 4 

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

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

--- - - ---------- - - - --- - ---
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South side of sec. 15, T. 17 S. • 
R. 18 E. 1 along east-west county road. 
OREAD LIMESTONE 
Tor~to limestone member J/ d 

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

LA WREN CE 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 ••••••••• 4. 8 

Amazonia limestone member( ? ) 
• 5.. Limestone; 1 ra.y1 sandy, platy . . J . 0 

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

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

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

8. Shale; gray, clayey to silty ••. • • 2. 5 

9. 

10. 
11. 
12. 

13. 

Sandstone; light gray to white, 
fine-grained, cros a-bedded .... 12. 9 

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

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

Sandstone; tan-gray, medium-
to fine-grained, cross-bedded . • 17. 4+ 
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Center of north side of NE l / 4 sec. 2, 
T. 16 S. , R. 18 E. , along county road. 

OREAD LIMESTONE 
Plattsmouth limestone member 

1. Limestonej tan-gray, wavy-
bedded, fossiliferous .......... 3. 0+ 

Heebner shale member 
2. Shalei tar. clayey to silty ...... ,3. 0 

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

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

dense ............. . .......... 1. 5 

Center of south line of the SE 1 / 4 __f) J--c\ 
aec, 10, T. 16 S., R. 17~ 

OREAD LIMESTONE 
Kereford limestone member 

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

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

Heumader shale member 
3. Shale; gray, calcareous, 

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

fossiliferous, brachiopods, 
bryozoans, fusulinids ... . .....• 2. O+ 
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SW 1 / 4 sec. 25, T. 17 S., R. 17 E., 
along east-west county road. 
OREAD LIMESTONE 
Plattsmouth limestone member 

1. Limestone; tan-gray, wavy-
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bedded, fossiliferous ........ ,. 2.0+ 

Heebner shale member 
2. Cove red interval ... . .•...•. o •• 6. 8 

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

dense .................... .. .. 1.2 

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

Toronto limestone member 
5. Limestone; brown, massive, 

fossiliferous .. . .•....... . o• • •• 1. 0+ 




