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The stratiaraphy anci ar-eal aeology o! approximately l 7S square 

miles in QC>1'thea.stero LeaveGWorth CG\lnty, Kans:aa ts di&cussed tn thl• 

and gently roUhl.g hill•. Approxlma,tely 55.0 leet o.f P ennsylvania.n rocka, 

rangt.n; from the Mi•sou.rian Wyandotte Llmoston.e to the Vlrgilian 

Lecompton Limestone, and uncon.aoliclated Pleietocen.e ee.dlmenta are 

exposed. The H•ek-ell L.,1.meston.e is ueed to denote the top of th• Stran1er 

~' Formation. The regioa-.J. dip is westerly at approximately 15 {eet per 
j,. 
~; 
rt mile.. There are al•o n<>ntec~c structu.r.ee du.et to differential com-

'·!·· pa.ctlon,, slump, and ice-push,. The rnmeral ttea.our<:es include shale., 

eoU. limestone, aa.nd and gravel, and 1rouncl watcur. Tho areal geology 

ls plotted en a 1:40, 000 n.1&p .• 
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lNTR.O:DUCTION 

GEQ&iMPHY QK AREA 

Thia report doala with an area cf apprOJtim.a.t,ely l 75 square miles 

b, Mt-th.ea.stern Leavenworth Cou.nty, Kansaa (F1g. l). The area i• 

bounded oa the ea.st l>y Mlssou.rt River; on the south by T. 10 s •• e>n the 

}t, weat by R.. 20 E. • and on Ute north by Atchison County. Graded dirt. and 

Leavecwo.rth Cou.nty 1& predominantly an agtieultu.r-a.1 a.rea. Wheat. 

com, uti hay are th.e principal cropaJ ciairy farming ia an important 

industry. 

LeaV4H1worth, the eounty seat. is the larg<ts t town in the area 

(pc,p. l'9SO, Z:Q, 57'1). Easton (pop. Zi7) ie the only other incorporated 

worth. South of Leavenworth an urban area ex.tend$ {or 3 miles through 

a e,eries of wu.nc:orpora.ted vi.Ua.gee to Lansing (also um.ucorporeted). 

/~t the dty 0£ Leavemvorth the meu annual ra:lnfa.11 during the 

period l 9SZ-l()S2. w•s 36. 41 incheG:. The maximum temperature !or thi• 

period we.a 110 degree~; minimum •ZZ degreei. The mean annual 

tem.perat\lre was SS. l degrees. 

Nort~astern Leaveuworth County lies within the ltan.sa.s IJrift 

Flun ( Schoewe. 1949; p. 275). Th4 Kansas Drift P lain iE, part of the 



j 

R.20E. T. r •• -•• V ///' // / ,, / / // /// / V / ,, // :,. 

7: 
S-~: 

I 
T.: 

i! 
I 

1-:>"' 
Ii :r. :t~=-· 

11 f. 
S • ;,;,.__ .. 

, 

~ -. ·, )~eo/ "o/JJ, 
( !CJ~!) 1r-' 

1-I' 

: 
,,.I I 
ft' I r 

;{ 

Ml SSOURI 

Index mop of Leavenworth County showing location of thesis area . 



I, ,, 
j;, I . 

Dissected Tlll Plain diviaion of th$ Central Lowlands Province 

The la.ml aurfae·e alopea. south to Kana• River and east to 

Mis,aouri River. Altitude& range from 7i0 feet to llZO feet (m&X'lmum 

rellef. 310 feet). The most promiaeht topographic feature is the O:rea.d 

Steep b1uf£s held up by the Or,e:ad t .. Jiaestoa.e border Stranger Creekt 

Mbieourl River la by far th.41ar1e.at atream in tho ar·ea.. Stranger 

marked asymmetry wa• aoted ilt aay of tile stream valleys except for tlut 

valleys of many of tho eastward flowtaa tributartea of W.isaourl 1U1ter. 

The a.symmetry of these ttrearns (ateepcr on the south .side) is unexplained.. 

The object of tbi& study is to prepare a detailed. map ol the areal 

ae•ology of northeastern 1..eavenwo:t-th C.nty •. u<i to record the 1e..neral 

cbar•cte.dstice of the rocks e,i;poee-d in the map area. The d-.ta. gathered 

in this study wlll be u1.ed 'by the Y~as State Geologleal survey in the 

preparation of a report o:n the Geology o! Leavenworth County. 
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M&THODS 2L INVESTIOA.nQM 

Field st\ldies were mad.e conUnuowdy during August, 1957, aacl 

fihuin.& week ends and ecatt.ered week. days fr-om Septembtu·, 1957, watU 

April, 195&. The 1eology wa.s plotted. ta the field, on u. s. Oeole>&ical 

Su.rvey topo.crapbi.c maps (scale t:24 .. 000), aad later tracsferred to a 

1:40, 000 bue map adapted from a Kan.•a• Highway Department map by 

m.eau of & Foc:almatic proje.ctor.. Str&tigr-a,ph!c sections were measured 

with a ate:el tape and hand level. The geolo.ar of tacorporated town• wa• 

ao, .._:pp.ct. 

The Pennsylvanian rocki of ltan.sa.a have bees the subje,ct of mu.ch 

etudy besJnnina with the early work of Meek and Hayden ( 1 SSCJ). Othe r 

~arly woJ"ker• include Swallow a.nd Hawn (l46St, Mudae (1 866), Haworth 

(1 894). Adams, Girty, and. 'Waite (1903), ud Hawortlt and Bennett (1908). 

Hinds and Gree:ae '(l917) publiab.eci an e1t-celle:11t map and report that in-

elucled the geology 0£ the n.ortheaatera pa.rt of the area (lOVered b, thl• 

report. 

Many 0£ the rock um.ta wete na.m.ed and described fir·st by M,oore 

and Newell (1932). Moore ( 1936, 1949) described the rocks and discussed 

their cyclic nature. Moore and 0th.ere ( 1951) published the most recent 

claa.siiiea.tion and dei>Cription ol the rocka in E..D.nsas. Jewett anci Ne-well 
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(19!5) reported. on the geology ol. Wyandotte County; Reynolds ( l9S1) 

r•pol"ted on the geology of Goutheutern Leavenworth Cou..nt:y. 

Some o.f the rock units s:po@ed in northeastern Leavenworth 

Cou.aty have b~en st11d1.ed il'l great detail. Patterson ( 19 ll) studied the 

Dou.glas OrtilUp; Bow11her a.ad Zew('tt (194 3) studied the coal iii the Oou.glas 

Group. The Tongucxie Sandstone was studied by Lin• ( 1950). Sanders 

f 1957) studied the &a.ad.stones of the Douglas and Pedee Orou.pa. McManu• 

(1956) studied the Merriam Limestone. 

Cu.rr·ent atudies (1953) at the University ef Kansas related to 

aorihe•stern Leavenworth County include ab.tdle• of the Sta.cton. Lbne-

.ume bys. Bail and the Captain Creek l.Jmestone by Vl . Eas·twoo4. 

D:r. L. F. Dellwl& i.a amdytng icd•puGh featur·es. 

Etan.as State Geological. Survey. Special tha.n.lu are due l'.Jr. J • .M. Jewett 

an.d. Dr. W. W. H~bletoa for e.uggestina a.n,4 direct:i.ng t.bis study. 

Utlpubllahe.d data from the files of the K.!mHu; Sut."''.-Y were me.de 

suggeetiohfi. M.r. Stanton BaU ga.ve valuable field as$ist&n-ce . 
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STRA 'ltGRAPHY OF SURF ACE ROCKS 

Sedimentary rocks of Pennsylvanian age and ua-consolida.ted 

oedimente of Pleiat.oc:ene age a.re exposed in north.ea.et.em Leavenworth 

County (Pl.. 1 ). All. rock units recognised by the Kansas State Geoloaieal. 

Su.rv~ between the Missourian Wyandotte Limestone and the Vir;Uian 

Lecompton Lbnestone, except the Weetphalla Li.meetone membe..r of the 

St'taqer Fo:rmattoa. atMl the AmaaorJa lJ.mestQne n;1.ember o! the Lawrence 

Sb.ale,. ¢an 'be recop:i&ed. 'fhe otde•t Penneylvaniaa rocks crop out in 

:;; the awtheaatern part. of the aree.J progreaaively 'f('IIAQer rode.is erop GUt 
•· 

to the nol"th and west.. Pleh1tocene eediment.u are indicated iJ1 .Plate l 

only where there ts an appreciable thickness over a fairly large a.re&. 

Recent alluvial deposits are £ound in the larger stream valley~. 

e.yelit; sedimentation. Moore (193!, I93E>. 1949) has preGented the ma.t 

detailed dhcuaslons of cyclic sedimentation. in Kanoa.a. As de.fined by 

Moot"e th.e ideal cyclotlu,\m couists of the following unit, (numbered. in 

a&eendin,g order): 

• 9 Shde (and. coal) • 
• . s 'Sha.le, typlc:ally with molluscan fauna • 
• 7 l.J.mestene~ algal, moUu.&c:au, or ~ith, mi:rced molluscan 

and rnollu.seoid fauna. • 
• 6 Sbkle. molluscoids dominant • 
• S Um:estone, et:m.ta.ine £usulinid.s, a esodatod commonly 

with motlut&coids . 
• 4 Shale, m.olluscoi.ds dominant. 
,. 3 Limeston.e,. molluscan, or with rr,.b:ed m.olluecan and 

t , 

!-



rnolluacoict fauna • 
• 2 Sha.le, typi.cally with molluscan £auna • 
• le Coal • 
• 11> Underclay 
• la Shale, may contain plant fossils • 
• O Saadatone (From .Moore, 1930, p. Z4) 

Ea.eh cyclothem represent& a cycle of depetdt.i.on beginaing and 

endln.g with continental depo&iUozi (unit• • 0 , • 1, • 9,J. Maximum traa•-

gr:•••ioit of the &ea b indicated. by the deep wa.te.r £.a.una of unit • S .. 

Moore ( 19 36) described the cyclothema in the Penru1ylvanian. rocks croppioa 

out in aorthea.•tera Kansae. . Jn addi.Uon to dt1t'inblg .Penn•ylvania.n eyclothem.s, 

cyd.othem.a. &ad definttd them for the rocks ol northeastern Y..a.naa.,.11. The 

ideal: rae9:acyclothem (Pl. a) ia composecl of five eyelothem.1 indic;ateci by th.e 

letter• A•E... Examina.tioa of Plate Z wUl ahow that in aone of the cyclotbem• 

are all the beu of the ideal cyclothem present. Mega.cycl.othems of 

Miaaourian rock• are aot as well de.veloped a.a tbo•e 1:n tbo Shawnee Group 

(Virgf.Uan). In the Mlsa011r.ia.n m.ega.cyclothem.e th.e A and .E cyclcthems are 

a.lwa..,.. absent aad the D cyclothem l• sometimes absent. The eye.Uc 

development of the Dc,uglas Group ha• not been worked eut a.nd no attempt 

was ma.de to do s •o in tbl• study. The eyclothems and mega.eyclothema 

defined. by Moore are well developed in northea.aJtern. Leavenworth County. 

except. !ot the general absence of in the aha.le units, and. can. be 

.11ecagnued. easUy. Plate Z illu.stt"ates meaaured sections from north-

eastiera Leavenworth County subdivided. iato megaeyc:lotheme according 

to Moore (1949). 
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Cooaldera.blc rang$ in the tbi.cknesa of the st-r-atlgraph1c units w.a.s 

nctocil while studyin.a the rocks of northea.stem. Leaveaw-orth County·. 

Becau&e the area covered by thb report i.s not large enough for a regio.raal 

study. final e<valuation c! the· reasons for the variations in th1ckness can• 

n:et be made. Some of the pt:>>Stdble reasons for the thicknens dlfferenc:es 

are: (l) w,.~onlonnitles; (2) differential compaction; ( 3) algal aceumula.Uona; 

(4) undulations in the surface o! deposlti·on; (S) tectonic mCJveme:nts af£ecth1g 

the ba.etn of depo~iticn.. Examples of the f{r$.t thl:'e~ poseibilitles ar·e: ( l) 

the diaeonformity at the ba.ee o.t the Vlrg1Uan Se·rles; (Z) differential ccm-

i, pacttu of the Stull Shale at th.e locality 0£ mu..1nu•tut section t, (3) the 
(,. 

unusully thick algal acc-umul&.tioa ca.ppln,g the Tor,onto Limestone at the 

locality illustrated. in Figure l? and in the App.Qdbt (.section 1). It l• not 

bo,yon.d the realm of poeeibiltty to imagine enough. relief cm the eur!&c• of 

d.epos itioa to eaute thick.nee.a va.riationa o! ZS feet. The effect ol tectonic 

should be noted that the thiekemng a.nd thinning of the unita: in northeaot 

.Leavenworth County does not ha.ve a.ny a.ppa.rent pattern. 

Moore a.ud other$ (l.9Sl.) have d••crihed tho regional stratigraphy 

of K&z>.$&Gi therefore, the descriptions in thb reporl deal ~peclfically with 

the rocks a.a ex.poacd in northeastern Leavenworth County. However. 

because the a.re~ studied incl udee or b close to the type area of many 

e.xpoaed units (ex.. Leavenworth Lit.nestone. Lau.sing Group), the descriptions 

here.ta &r-e not materially difier~nt than those already in the lttera.ture.. 
. . 
Oiil•••• .•G:ur-nit1•• aoted 1n the ~it descriptions. the ccmta.ct&- between unite 

I . , 

I 
I . 

I : 
I 
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are eharp, well defined by Uthologtc cbangcs, and essentially c:on!ormable. 

Reference to the original author of each etrattgraphic unit, the deflnid.on 

pre6leo.tly recopzed by the Kansaa State Geological Survey, and the type 

locality for each w:ut la pt-e~ented ln tabular f'orm. before each wut 
description. Tb• rock.a 'will be dlecuaeed in a acendiag ord.er. A. aeaeral-

l•-•d stratlsr-.phic columa 1• mduded in Plate l. 

PEt{NSYLVANJAN SJ §TJlhf-MtSSOURlitJi SERIES 

D.ttn.4 by, Ke,,-,, 1893, p, 85. 114-116; Moore, 19 12, p, 90 
Type localUys Northwest.em Ml-•·••rl 

The upper pa.rt of the MleaQUrian Series 1$ ex.posed .ta north.• 

ea,tera Leavenworth County. Outcroppia.1 Mieeourl an rock• are of the 

Z&i-ah Subsr0'1p of the Kaneaa City Group, the Lansins Croup. and the 

Pedeo Group (Fig. Z). . The Mlasouriaa rocb a.re prodomina.ntly shale 

an.4 limesto.ne with minor- &ma'll.lilta of sandstone.. A :regional diecorilormlty, 

whidl locally cu.ts luto the Stanton Luncatone (uppermost Lanain1 Qrwp), 

marks the top of the Miss ou.riaa Series. Approximately 175 feet of 

Mi.aoourian rocks are e~pos e-d. 

K&nu.s City Group-Zarah Subgroup 

Detined by= Moore, 19 49 • p. l O 7 
Type locality: Zarah. John. on Count)"• Kan6a.s 

The. 7--a.r&b Sub1roup in.eludes all be.de behveen the base o£. the 

Lan-e ehale and the base ot the I..anstn.g Croup. The ~u.bgroup is 
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composed of (in aaeonciJ:ng order") the Lane Shale, Wye.ndotte Limestone, 

and Bonner Springs Shal~ £orma.tion.s . The Lane Shale does not crop out 

in the area mapped. 

}Y ya.ado~ Lllp•stone 

L>dlned by: Newell lo .Moor•• 19 SZ.. p.. 9 2 
Type locality: Sou.them Wyandotte County, Kan.s·as 

Ow.y the two uppermost m.e:mber• 0£ the Wyandotte Limestone, 

the lalait.d: Creek Shale and the Farley Limestone, a.re expos-e.d.. 

Wyandotte exponre, occur· only in the extreme s.outhea6.'tet'Jl part of tbe 

area ma,pped., and file•• expo,-ure,. a.r·e poor. No locatlou a.re known 

within northeatltem Leaveaw ol"th County where complete .sections o! the 

poor, ao m.ea•u.red se.cd..ot:ta oi the lelanci Creek or Fa.rley Lime.stone 

•"• tnd.ucie-d. in the Appendix •. 

Island Creek Shale Member 

Deftaed by; N•well 111 Moor-.,, 19321 p. 9Z 
Type locallty: lalud Creek, aear '\f alcott. ~ryando.tte County, Kan&u 

East or tbe .Missouri ? acUic Railroa.d nea.r the s outhero bou.Dcia.ry 

of T, 9 S. the f.nte.rva.l occupied by the hlAnd Creek Shale is just above 

the level of the railroad tracks. The ba..ee ot the .l!"'arley is '-l to 5 !eet 

above the fUl on whleh the tn.&s a..re laid. The b ~land Creek Sha.le, 

which occu.piea the ba.terval below the Farley, is ir..ostly covered by 
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soil and vo-aeta.Uoa. l)tllfJ\I mt.o the oover ,:eveals flakes of mostly 

bluish-gr-.y fbut wUh acatte~d green), clayey. apparently umoesili£erou 

Detlne4. by; Hi.ad.a &ad. Qreetie.,1915, p. 29 
Type locaUty: Farley. Platt. County, Ml•tou.ri 

The Farley l:.Jlaestone le &tratlp-apbicaUy ud topographically the 

tho Farley l• • maaatve Umeatone (Ft.a. 3) with atlghtly wavy lndi.stlAct 

bed.d.5.a,. However a few outcrop,- of thln-b-edded Farley were seen. 

County it was not poa.alble to d:eftnitely determine if the bedding eb&rac• 

terbtics vary l&terally oi- v4rtically. Fresh surfaeee oi the Farley a.re 

Ught g.rtit.y o.r mottled light and dark gray, we.athered surface• aro light 

are hiply fo-•-•illfe:t~s. Fau.na found. ta the Farley include pietyoel-oe!iJls, 

L!n9P£Od),!9)!•• ,,lµrett:~m&, Neo,5pi,:ift!'• Myalina, fharkldonotJls. 

Farley Urnutcme ia a feet. 

Defined by: Newell in :M.oore, 19 32, p . 9 l 
Type locality: B-onner Sp:ring.c. 'W ya.nootte County, Kansas 

I 
r, 



Fl Ci. 3. Mu,,tve--bedded Farley Ltme•toae. s~· 6ec. M. T. 9 s •• 
It. J3 E .• , earnera f&d-a a•rthw•-•t• 

Limestone ud the Lanai-a G•oup. Al~Jh the &ha14' i• predomiaaatly 

· ?,. gl"af, black la.m1nae and tan. -.onee ue randomly di-&t»ibuted th.rou,shou.t 

the lower 15 feet.. A zone of red sb&le &Q.d calca-reou nodultls commonly 

occurs 5 to l O feet below the top. Because the Bonner Sprina• ie a. ~lope 

L•venworth Cou.uty b illustrated in the Appeadbc (e,eeti.on 10). The 

1$.onAeJ!' Springs Shale is ZO to l.S tf;et thick. Like most of the P m1.ruiyl -

flaky t{) blocky, and not p&rti·c..ule.rly well-bedded.. 



, . 
\ 

De.tined by: Hind.a.., 191. !, P• "1; Moore. 19 32, p. 9 2 
Type loc.al.lty: La.natag, Leav.enworth County, KaniUH 

Det'taed 'byi lh:oadhead, 1&66, p., SI? 
T,ype. loealityt Clhl.ton ~• Mi••ourt 

Outc~op• oi the r~tb'bul'.g Ume atan.e, tho lowermo-.t fo:t.ma.Uma. of 

t!w.· t.lhlJUll G:roup,. a.1/'o la tb.e &outhN.stem pa.rt of the ar-. tnil,p,ed.. All 

three me.inbers of th• Plattsbura t.Meri'l&m u .. •••••·• Itiekol'f Creek 

Shale, qci Spitng ffl.U l'..Jm,ea:tclle) erop out. The Plattsb,u·g Lime stone 

ls 1 s to as feet tludt., 

i)eh~41 by: New·ell in Mocn-e, Hil l .• P• 93 
Tn>• toea;Uty: .Marrtam.. lolm.•·• Co•tr• Kuaas 

De Mel't'iam Lune•t.oae. the low•:"most 1t1ermbttr of the Pla.ttsburg 

Limesto&.\.e. tommonly ccm~i-st~ of two 1:bneswne units sepai-a.ted bf a. thin 



eo.mmQtlly aeecciated. w(.th th.e Merriam. 

Tho lower u.:ut ie fin••aralned, ma.salve.; gt'"ay to tan limestone 

.ad 1 to Z feet duek. Typicelly the lower unit b repre.sented. by a stnale 

A tin rather Aoaae•cript cbale ,u,pai,ates the upp-er au lower 

of the Merriam Llm~;atone is a ~!ic•tlauu.• eongtomerate. No othes, 

l~tU•a where Mel'rtam h:a.a a eonglom.eratic ba.ae arc known f.n 

noJ."tbeaotern Leavenworth ~ty. The ccagl~rate 1~ composed of ... 

the ma.tm o! the c,onglomerate. The conglomerate ranges in th.ickntis s 
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l·llekory Creek Shale Memkr 

.Defined byt Newell i.n Moore, 19 JZ... p. 9 3 
Type IoeAlityt Hlcko.ry Cre•k.. Franklln County, Kaa•• 

1.1'8 Blckery Creek Shel• 1• the most iacoa:urptcaou. meat.her o! 

the P lattcsburg Limeatoae.. Thro\ighout U• outcl"Op area lil ao:rtheastem. 

Leav•nw-O'rtli. C01.u1ty tbe Htcko.ry Creek ran.ge~ tn. tbldme•·• from. o. S to 

1. 0 f•et. 'I1t.e black platy shale typical o£ the· Hl~ c.,t-y Creek in 11outbe.r11 

Hickory Creek has a reddlch•brown baNl unit &lmut l tadt tblek... The 

reddl.11.b•browa •ha!• 1• overlain by g.r-ay flaky· &hale. thAt ~oJltlntt.es upwt.~ti 

to the top o-f th• m•mber (Appendix. serctlon 9). t.n xxu utt outcrops the 

shale ta 'Wlfoealliferoua. but thcu•e a.re abundant Crurithyrh and ee1¢notdi 

•pi.ce• at som.e of. the ou:tcro;ah 

S:prl.n.g mu Limestone Me·m:be t-

Deftned. bli Newell in Moo·r<h 19.32. p. ,, 
Type 1ocaUty: Spdag Hill, John&on CoWlty. Kansas 

The Spring Hill Limestctae is tb.e -thic:ust m.embc r of the J?lattsbu.rg 

Limestone, and \?.eually for1n ,s; a pro·minca t ledge {Fig. 4). Commonly the 

Sjtdng f.lill is a.bout l ! feet thf.d;., but the thid-caesG t-a.n,ge:0 from 8 to 15 

fe et. The limestone is fine ... ira.tned but &ca.ttered eryGtaUine ealdte 

occu:rn in the middle pa.rt cf thei me.mbe.r a.t most loca.lU::ies. Bedding, 

which ts Always s lightly wa'fr"Y, may be thick or thu\. In. e:om.e out.crops 
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no. -4. Maaalve led1-e 0£ Spring Hill Llmeatone overlying thin Hickory 
Creek Shale, Th-o Hickory Cr eek baa 'been e rod0d out of the da rk 
•hadowed zone ln the middle of the pictui:-e. The Merriam Limeatone 
Ooor• the at e am. South aide 0£ •trca:m, c en. eaat line , ae c. l Z, 
T. 9 S., R . Z3 E. 

the Spr ing Hill Lime ltone conei8t1 of a single thick lime atone unit; in 

other s the ,:e may be on e o :r two thin (featheredgc too. 5 ft.) aha.le 'br ea.ka. 

Excellent expoaur e• of the Spr ing Hill a r e illuetr ated in F igure f and 

in the Appendix (aectiona 9, 10). 

B r achiopoda a r e abundant and found thr oughout the m embe r. 

Algal beds ranging f r o.m a fe&tbe r edge to O. 8 ! eet are common. Othe r 

£011111 found in the Spr ing Hill Limestone include c: r inoid 

r amoae and !eneat r ate b:ryozoans, e chinoid spine s. fusullnida, and 

coiled 1astr0pod a. 
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.Defined by: Haworth. 1898. p. 51 
Type locality: Vilas. Wilson County. K&neaa 

Like the underlyin& Plattaburg Lime1tone. all known out.crop• 

of the Vlla1 Shale are aouth of the city 0£ Leaveiiworth. The Vila• &'hale 

ta a 1ray to green. clayey to silty. flaky to blocky. w,.!o•aUiferc>ua rock. 

Weatbe.red aurface• of the Vila• are tan. The average thickne•• ot the 

Vila• Shale la 21 feet, but thickliee• range• £.rom Ii to ZS feet. ..Becaue 

1•ntle elope• are uually developed on the Vilas good outcrop• are hard. 

to ff.nd. The best eicpoaure· .. m nortb.ea1tem Leavenworth County i• at 

the State Prleon qua.rry (Appenclix, section 9). Other fair expo1ures are 

found in. T. 9 S. aJ.ona amne of the arnall tributaries o! the Miaaouri River. 

Stanton Limestone 

Defined by: Swallow and Hawn, 1865, p. 6; Newell, 1935, p. 76 
Type locality: Stamen. Miami County, Kanaa, 

The Stattton Lbneatone ia the upperm.o•t, thickest, and moat 

prominent form.il.Uon of the La.n•t.ns Group. lt ba.1 five membera, which 

are, l.n aacencH.111 order, the Captain Creek .Eudora Shale, 

Stoner Llm••tc:me, Rock Lake Shale, and So\lth Bend Lime&tone. 

Locally th• upper member• of the Stanton were removed by post• 

Miaaou.rl.an erosion. 



Captain Creek Limestone Member 

Defined by: NeweU, 1935, p. 76 
Type locality: Captain Creek, Oougla• County, Kanaaa 

zo 

Outcrop, of the Captain Creek Llme1tone con•l•t• of one maa,ive 

limestone bed or two or th-ree maaaive Urneatone bed• separated by thia 

(lese than O. S lt.) aM.le break• (Fi1. Si Appendix, sectlona 9. 10). The, 

llm.e1tone la den••• brittle, blue or brown, and £tne ... 1ra.ined. Abundant 

9omeo•l~ a.re aaaoclatecl with the aha.le break•. In Addition to Com.P9sita, 

which 1• the moat characterlatic !ossU of both the ahalea and limestone• 

in tb.e lim.eaton••• The m.1.-xtmum obeel"ved thickness of the Captain 

Creek Limestone i• 3 feet, but 2 feet b moat com.mon. Becau.ae of it• 

reaiatant nature, the Captain Creek generally form• a low beach. 

Eudora Shale Member 

Defin.ed by: Conclra, 1930, p. lZ 
Type locality; east of Eudora, Douglas County, Kan•a• 

Tbe Eudora Shale ia composed o£ three aha.le unite (Appendix, 

sectioA 9). At the baae of the mem~,., there are a few inche• of aoft, 

dark aray or brcnm abale. The middle unit i• diatinctive black shale. 

The black shale 11 fairly hard, platy, contain• phosphatic no,hu*• that 

ranee in aiae from mic roac:oplc to 1 / 1. inch. Conodonts, which occur in 

the 'black ah&le, a.re the only t'oaaila found in the Eudora. The upper 

unit cm:npriaea 2 to l £e-et o! aray flaky ahale. Although the topographic 

expreaaion o! the Eudora Shale ia a gentle elope in most places, 

ii 
! 
' 

,1 
,r ' 
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FlO. 5. CaplaiD Creek Lirne•tone ahawifta i-eai.atant nature and 
beddlna• &&at aide Five Mile Creek, Shrine· Park. aec. 11, 

T. 9 s. • a. 12 E. 

locally, lor example 1n the stream bed ea.st of Muncie Cemetery, 

sec. 7, T. 9 s. , a. 23 E. , tbe a bale eupporta a alight ledge. 

Stoner Limeetoae Member 

Defin.ecS. by: Conclra, 19 30, p. 11 
Type locality;, Stoner Farm, northwest of South Bend, Nebraska 

The Stoner Limestone i• the member ot the Stanton 

Ltmeatone and. u1ua.lly form.a a prominent ledge. The Stoner con•i•U 

of many thin wavy bed1 of li&ht aray to buff, fin,e-grained lim.eatone. 

Wea:tbered e·l.lrfac•• are tan or brown and weathering make• the wavy 

beddin1 more pronounced. Outer.ope of the Stoner Limestone are us.u&lly 

eaaily found 'becauae almoat all quarries south of Leavenworth are in 

the StOAer. The only readily acceseible out<:rop of the Stoner north of 



FlO. 6. Upper- mem.bel's ot the Stanton 1..imestoae: A , lresh StGner 
Lime1totU!l B , weathered top of Stoner Limestcne; C , Rock Lake Shale; 
D, South B'=nd Li.me.stone. Quarry, SW sec. 30, T . 9 S., R. 2.3 E . • 
camera fa.cin.g east. 

Leavenworth ie located below the Fort B :ddgc at Fort Leavenworth. Tbe 

MY!;l~. fusulini.d!i, horn corals, high- spired gastropods. and echinoid 

spines . The Stoner ia 11 to 15 feet thick. 

A we.athe:red zone approximately l foot thick, but having an 

irregular lower surface I caps the Stoner Limestone (F ig. 6). The 

weathered zone ie compO'Sed of soft yellow to tan li..-nestene. Locally 

the weathered r.cn0 is replaced by limestone c onglome rate that will be 

discussed with the Rock Lake Sha.le . The weathe ring probably took 

place after the deposition of the Stoner , but before the deposition of the 



ov-erlylng Roc:k Lake Shale, and represents a slight disccnuormity at 

the end of St&ner time. A similar weathered zcne wa& noted by Ball 

in Franklin. County , Kansas ( 1957. p . 1 Z). 

E!.ock Lake Shale Member 

Defined. by: Condra. 1927, p . S9 
Type locality: n.ear South Bend , Nebraska 

The Rock Lake Shale overlies the minor dbconfo:rmity at the 
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top of the Stoner Limestone. The disconformable eon.tact between the 

units i& sharp, easily recognized. and shows no more than 6 il'lehes of 

relief. Typic:ally the Rock Lake consist• of 4 to S feet of gray to green 

arenaceous ehale that become• inci-easingly arenaceous in the upper beds. 

The lower beda are blocky; the upper beds, flaky. No marine fos11Us 

were aeen in the Rocle. Lake but poorly preserved plant remain• are 

common in the upper beds . Many of the upper beds have interference 

rippl~ marks that have an amplitude in the orde-r of l / 4 inch. Thin, 

•haley, dtscontin.~oue lenses of limtietone (max.. thickness o. S ft .,) and 

coal (max.. thicknccs O. Z. ft . ) are found at random levels f..n the RQck 

Lake She.le. 

At some localities (Appendix, section 8) the Rock Lake coneists 

of alternating beds of fine - grained sandstone and shale. At these 

loealitiea the member is up to three times as thick as normal sections . 

Lenees of limestone are found also- in the unusually thick section&. 

A conglomerate composed of pebble a.nd granule si:te discoida.l 

limestone fragments in a silty, sandy, calcareous matrix is developed I 
I I 

1, 
I 
k 



locally at the base o[ the Rock Lake Shale (Appc1u1d.ix, sections a. 9). 

Fragment& of marine fossils simila:- to those in the underlying Stoner 

Lbneetone are found in the matrix. The maximum thickness o! the 

conglomerate is 1 foot . The conglomerate indicates areas where post-

Stoner erosion was most, active. 

South Bend Limeetone Member 

Defined by: Condra and Bengston, 1915, p • .t3 
Type locality: Sou.th B-en<l, Nebraska 

The South Bend Limestone is the uppe i-most member o! the 

Stanton Llm.eetone (F ig. 6)" Because the overlying Weston Shale offers 

little protection, Soutb Bend outcrop-a are generally not complete. The 

South Bend is a gray-blue to gray-brown, thin-bedded. highly fossil-

iferous lh'rui:>etoae. Cbaractedstically the lower bed.a a.re tu•tmaeeous 

and carry peleeypcds. The u.pper 1::Je.ds are mere highly fo:esillferoue , 

thitt•bedded. fme-graln~d. clean limestone. Mln.u.te s.h&le breaks (le.HJ 

than O. 5 in.) separate many of the bed& in the upper thin.•be.c!d~d pa.rt of 

tbe South Bend. Fo.esils found in the South Bend Limestone include: 

Neoapil"ife.r. crino1d columnale • and !usulinids. Complete sections of 

the South Send. are rare, but where the overlying ·weeton Sha.le ie 

present, the South Send Lim.esto.n.e ta b to ·1 :£~et thick. 

Pedee Croup 

Defined by: Moore, 193?, p. 91 
Type locality: Pedee Branch, near V-l eston , Missouri 

I 
j, 

l 
I 

I ' 
• I 

I! I ' 

t' [; 



25 

The Pedee ii the uppermost Missourian :rock gToup. It is made 

u.p of two formations. basally the \V eston Shale and uppermost the la.tan 

Limestone. A th.it'd formati<l>n. the Hal"desty Shale (.name proposed for 

an undiscovered. but conjectured unit by Moore. 1932) may be present 

north 0£ tb.e city of Leavenworth. All complete Pedee sections are 

n.orth of Leavenworth. The tatan ha.s been removed everywhere south 

of the city, and locally the Weston Shale la ab sent. The Pedee G 1oup is 

approximately 17 5 feet thick. 

Defined by: .i(eye,;, 1899. p. 300 
Type locality: Wetton , Platte County, lvU.asoud 

The W'e•tor.i le a thick shale sequence lying between the top of the 

Stanton Limestone and the base of th~ Iatan Limestone. South of the city 

of Leavenworth the Iatan Limestone- and varying am.aunts of the vr eston 

Shale have been removed by post-M issourian erosion. North of the city 

of Leavenworth where the Iatan ts present. no localities iu-e known 

where the cornplete Westen ShalG S,)'~tion is e,..,t')O&ed. b"ut in this area 

north of Leavenworth the inte.-:v.al between the top o£ the Stoner Limestone 

and the baae o! the Iatan Lirnestone is about 60 feet . South of Leaven• 

worth there a.re .many good partial exposures o! the • eston (1'"ig. 7; 

Appendix., eectioniJ &, 7). The shale is non-!os&iliferous, clayey. 

blocky to platy. and bluish-gray in color. Locally discoidal iron tone 

concretions. 6 to 10 inches in die.meter , have formed pa.ra.llel to the 
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FIG. 7 . We•t'cm Shale with thin lt.rne•tone beds. South bank of Seven 
ti.file Creek. . SE 1-ec. is. T. 9 s. , R .• Z.Z E. 

bedding pla.nea. Highly fossiliferous ahe.ley Umeetone occ·u.r at 

some localities,, but un.fortunat.ely these limeietone beds do not have an 

areal extent great enough to be used i'or cer·relation with.in the eston. 

·rhe f-o•aile found in the limestone beds are all email a.nd include Huste ta. 

high- spired gaatrcpods, and cr-inoid columnals . 

Iatan Limestone --------... -·- · ---
Defin,ed by: KeyeG, 1899, P• 3:00 
Type localityt Iatan , Platte County . Missouri 

.Beca~e of post - Missourian erosion. the la.tan is pt'eeent only 

north of the city o! Leavenworth. Wh ~re p r esent , the Iatan forms a 



FIO. 8.. Iatan Lime.$toae showing charaeteristk x-ough we.athet-ed 
s·urface. Northweat eide ol cre4k bed. NE &l'c. :u. T. 7 S., R. 22 E. 

prominent ledg• b•cau.ee oi i.tl thickness and its c:hmse. hard. n1a£8ive 

nature. Bedding surfaces at"e poorly defined in both fresh and wea.th red 

outcrops. Much of the limestone appears to have been brecciated and 

it.·ecemen.tecl by lime.stone. Th~ eolorii o! th,e Iatan r-ange from light to 

dark gray en !re h surfaces, and weathered su.rfacee have a mottled 

reddish-brown color. Numerous veinlets about 1/ 16 inch thick (max.) 

occur in the Iatan. These veinlets are p r edominantly parallel to th,e 

bedding 'but can be seen running in. all directions . Weathered surfaces 

ar~ rougb owing to differential :removal of calcite and limestc.ne (P ig. 8). 

Other than algal beds , which are common, fossils a.re rare. 

r 
II , .. 



PENNS~_LVANIAN !Y.§.~-VIRGILIAN SERIES 

Defin~d by: Moore. 1932, p. 89 
Type locality, Southeastern Kansas . name derived from Virgil, 
Greenwood County, Kansas 

All Pennsylvanian rocks exposed in northern Leavenworth County 

above the Iatan Limestone belong to the Virgilian Series. Only Lower 

V1:rgilian rocks, the Douglas and Shawnee Groups. crop out in the area 

mapP'ed• In northeaste rn Leavenworth County approximately 350 feet 

of Vli'gili.an rocks are exposed. 

Douglas G roup 

Defined by: Haworth, 1898. p. 9 l ; Moore , 1931, p. 93 
Type locality: Douglas County , Kansas 

As de£ined by Moore (1932. p. 93) the Douglas Ci :r oup in.eludes all 

beds between the disconformity at the base of the Virgili.an Series and the 

base of the Oread Lime-atone (F ig. 9).. These boundaries are recognized 

easily. The boundaries of the format.ions and members within the 

Douglas Oroup are 11ot gene rally recognized easily. Because of nwnerou.s 

fades changes and poor outerepa the relationship between members of 

the group is not always clear. In Plate 1 the whole Douglas Group h 

represented by a single pattern. because the limits of the formations 

within the Douglas can be determined only where the Haskell Limestone 

can be identified. 
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Tho &eeoniormtty mark.b.'t.1 the bas of the VirgUian Series ls a 

surface of coneld.erable relief. Rocks of the Douglas (houp are in contact 

with rock,, ran1tn1 from the Iatan Lime-atone down to the Stanton L:tme-

atane . The lowermost D-ouglas R,ocks ebara.cteristically a.re sandctone. 

that can be dia&gutahed readily from the Umeeton.e and bale t')lf the 

underlyin, Ped.ee and l.4n:e.ing Orou.ps (Fig. tc)). 

bi a amall area north of the city a! Leavenworth tho best 

loca.tiOll for the b&ae of the Vt:tg!Uan Series is debatable. 1n. se.c . 3, 

T . 8 s . • R. Z-2 E. the Iatan Lbneetone ie overlain by· clay shale that 

contains a coal bed near the top. 'fbis shale eould represent either tbe 

hypot.hotka.l Missourian unit !en· which the namo Hardesty Shale was 

prepoaed (Moore, 193%, p . 97) , or i:t could t-epreaent basal Vi:r-cillan 

deposition. Uthe coal bed lndicate• a c:onttnental eaviromtumt, then 

the shale it ptoha'l>ly a fa.el«• el the pr-ed.om.f.aa.ntly eontinata.l lower 

Dougla Group. The i.rregular contact (F'tg. 11 ) between the shale and 

the Iatan Limestone aleo eugge-ats that the shale ia part o! the .Douglas 

the Toronto LJ.n:u~ston-e m ember of the Oread Limestone• wllicb ie 

CGntinlllou• throughout the a.re etwtled. 

Defined by: Newell in Moore, 1932, p .. 93; Moore , 193&, p . 141 
Type locality: St:rangE:r C r eek, central Leavenworth County. Kansas 
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Fta. 10. Ton,ganmde San4 tone overlyia.g eston · le1 note the irreplar 
conta.et. \Vo t side of er ekt nea.r eon. e et line. ·e.e .. 16, 'l._ 9 s •• 

12 • 

.FlO. 11 . Iatan Lim.t1.etone and.<> rlytng hale. No irr egular contact 
between shal and limestone. Aband.oned quarry .. south i e P lumb 
Ci-eek. ~. T. 8 S., R:. ttt. 

N~vf~vv'f ~'E-1 ~ - ·-\ T, 'il ~'I R. 21 E:- . 



and marine beds of the lower pa.rt of the Dougla · Group e«tending upwar. 

from the base of the Vir Uian rocks to a. disconfGrt.n!ty at the base of the 

wor<th Cou:nty tho dieeonforwJ.ty a.t the ba•e of the .L.a·w·retnee Shale cannot 

be d.eflnttd.y identified.. llecogn!z-ing this p r oblem. Moore (J.951 .. P• 72) 

suggeeted u$1ng the top of the Hawk.ell Ll.m.estone for an alternate top of 

the Stranger Formatic»1. Throughout much ot. the area studied the Haekell 

Lime.stone may be ab8ent and neither definition ot· the Stranger Formation 

can b . applied. However, in tl'd.s report. the top o! the Ha.e-k$ll is u ed 

to denote the top of the, Stranger l"onna.tion. 

AS defined by the Kansa.l: State C.ologica.1 Su:-vey tMoore and ot:Mrs , 

1951) the Stranger Formation i.nclud.ea (in a cen&ng ot:d~r) the Tong:a.ni»de 

Sandstone, Westphalia t~imestone., Vinland Sh.a.le. Haskell U.mesto-ne-, and 

Robbins Sha.le m~u:nbera. None of. the mem~rs can be tr ced wl thout 

interruption, through northeastern Leavenworth C&unty. P os'ltive 

identille:ation of the Westphalia Litnestone has not been made in Leaven .. 

worth County. tn this report the Robbtns Sba.te is considered to be a 

membe r of th~ Lawrence Shale. 

Det:ned byt Moore. Eli a, and rewell. 1934 
Typ~ toc;ality: East of Ton.gan.oltle .• Leaven.worth County, anea 



After detailed stuuy of the Tonganoxie ~ .ioae in Douglas and 

sa. cl.stone re.pr-e ents the filling of a large soutb.wecst .. trendi.ng valley. 

In that fftti<iy Lina (p. 119) recognb,cd £our Uthologie units in the Tonga.-

County. Th ba:a:d. congl orner . tc is not contintu.'>-u • lt i developed best 

where the disconformity at the bas.e of the Vi rgilia.a has cut 4eep into the 

Stanton Umest0tte . The OOQglom<l!rate con !sts of well- rounded discoidal 

limestone fragments and ('.lay balls up t o 1 inch in diantet~ur in a sandy 

cal;areou.s matrix with m,q.ny fossil fragments a.lso in the matr ix. Thi 

basal conglomei-ate is only a. ! aw inche tbiek. Tan to tlat-k reddieh .. brown 

quartz eandstone. ts the dominant rock type of th~ Tou.~a.noxie Santiotone. 

Tho quartz grains are a:n.gular to ffoubangular and poorly c~mented by clay. 

Lins (p. ll.l ) reports three types of sattdstone, ·1(1) .fe&tooned c ross -

bedded aJ.ttotone and · an.dst<meI (l) ma.s$1ve - bedded t1iltetone and $a.nclstou; 
' 

aad ( 3) thin- bedded argilla.c.c--ou& ilt tone, ~a.ruistoce. a.nd sandy shale. ' 

The co...--npo.sition of all three and5tonee i r,;imil r , except {or mo?'.'e fine 

mate rial in the thin- b,edded type . Because the base o{ tbe 1.'onganGSie 

LoeaUy. commonly Utioda.ted with .slumped zones; irons tone coneretio·n 

up to l foot in diam -et t· have developed in the s an&itcme wut. The ,;hale 

unit oi the Tonganoxie gr-&.de & upward from, the tbin-beddee s andstone . 
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F IG. ll. Typical outcrop of rna.sstve Tonga:no:d.e Saad&tone. T.b.e 
mottled ppea.raaco of the ea;ndstcne ia ca.used b}" mos _ .E t side of 
tr am, SW ~. 10, T~ 9 S. • R. lZ E . 

The shale i& corri..monly bro·wn silty ahal er gre.y clayey shale. The 

shale unit is 10 to 2.0 feet thi ck. The eoal unit of the Tongano,de Sand .. 

tone h the Upper Sibley Coal ( P tterrmn. 1933, p. l ?; Bo~ her and 

J ewett, 19-~3, p . 43; Lin• , 1950, p. 125). The Upper Sibley Coal le l to 

l . feet thick. Figure 1.3 iUustl"ates the r elationahl between the 

litho.logi<:: um.ts of the T·onganox.i.e Sandstone . 

l eetpha.U.a Lime tone 

Defined by: Moore and Nev:.ell in Moo:re , 19 36# p . 150 
Type locality: near , ~· halia. Ande rsetn County, Kansas 

1n. its type area the Vi €H~tpha.Ua L im s tone me.."nber ie 5 ieet thick. 

and contains abundant fu ulinids ( Moore, 1936, p . 1 !;O; Moore d other , 
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E:3 Cool § Shole 
Th . b dded E,'53 Massi ve-bedded 
so~~-st~ne E.:::::l sandstone 

Fes tooned cross-bedded sondstone Limestone 

FIG. l 3. Diagramrnati.c ero s section .showing the r , lation of Ton.ga,naxi.e 
Sa.ncatone to Tonga.rwxie Valley (bom Lin , 19SO, p.. l 24). 

1951 , p. 73). No lbnestons fitting this description crops out in north-

eaetern Leavenworth County. A thick calcar.eGU · zon.~ a.bout 20 feet above 

the Upper Sibley Coal (Appencllx.. section ) may repr.e.aent the ·1es-tphalia 

Limestone. Lins (1950, p. H4) believes th estpha.lia. l ... bnestone is 

re re entcd by a thln highly £os~ili!erous limestone bed S to 4 inch s 

above the Upper Sibley Coal . I b elieve that positive correlatioltl with 

known Wee,tp.halia Limes.tone b not po~ aible , and in. northeastern Leaven .. 

worth County l1 be 6 b tween the Opper iblcy Coal and th.e Haskell 

Lhn-eetene should b assigned to the Vinland ~hale. 

Vlnla.n •:hale Member 

Defined by: Patterc.on a.nd A ~dis-on in Mo.ore, 1936, p .. 151. Moor e and 
Newell in Moor e , 19 36, p. l j 1. 
Type loca i.ty! North@ st of Vinlan.d.. .Dougl s County, Kans u 

By de!inition fue Vinland Shale inc:iu c.s a.ll beds below the Ha kell 

Lime tone and .... bove the Weztphal.ia Limestone. or in the abs nee of th 

.' e ~tphalia Lbne£tone, above th . .e. Upper C-Jbley Co&l. 1n northeast rn 
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L~vemvortlt County the top of, the Upper Sibley .Coal i.s u ed to denote 

the base of the Vinland Shale. ·rne only good expo ure ol the Vinland Shale 

b on. the south side of P lw:n.b C i·cek in the center of sec. 4., "\ 8 S. , 

R. ZZ E . (Appendix, section 4). At this locality the Vinland is made up 

of three uni.ta with a ·iota.1 thickness ot 4,1 feet. The lower unit is a dark 

gr y clay shale that grades downward .into th.e Upper Sib l ey Coal. 

Scattered molluscs a.re found ia the lower unit . The middle unit is a 

series o! alternatin beds o.f shale and limestone. The shale i dark gra}·• 

calcarecuo, and oli,ghtly silty. 'l'he lb-:neiito-ne beds a.re Uty, shaley, 

and dark _ .i--ay. No !o,rnU - were found in either the limestone or sh.al • 

The exact po it.ion 0£ the Umes tcne beds b di£fic:u1t to determine, and it 

may be that they a.re not continu~e ven at this locality. The middle 

calc-a.reous unit is 17 feet ·thick. T'.ne upper unit coneis:b:1 Ct£ l Z feet. 0£ 

barren. clayey. dark gra.y shale with a s ilty calcareous top. 

Defined byt M.oore, 19 !Z, p. <, 3 
Type locality: La.wrenee.. Kanea.o 

The Haskell Ume tone i s the bes t s tratigraphic marker in the 

£4Yali.Qn • cdn.oid. columnals . aud a lga.e are the n--.1.od corn.zr,.on fossUa in 

the Haskell L im(llstone . Fusulinide are present bu:t rare. The upper 

surface ol the Haskell ha many irregular de ression e. . 

North of the city o! Leavenworth the Ba ekell Lir.a12stone has 

three unite (Appendix, section 4.) . The basal unit is wavy-be · e tl, algal. 
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a.rgiUa.ceou , ligh.t brown limes tone. In a.ddition to alga.e, br.achiopode 

a.re com...'non. 'The lower m,itt is l . 3 £eet thl~k. The middl unit is 

thin•bedded, da:r.-k gray limestone. Cr-inoid stems ar-e profu e in the 

middle untt. The middle 'Mit is 2. S !e t thick. The u.pper uilit i s dis -

tlngu1 h~d from the rr.Jddle wut e-nly by much thinner b ds . The upper 

unit is l . S tut thick. 

In the eouthem part ~! t!w a.re e tudi~d. thin • ven-bedded Haskell 

1s much le • comm.on. l.1ocaUy the Haskell Limes tone ism de up of 

thin 1:egulu b-ed • but irregular bedding (Fig. 14. Appendix., eecticm 3) 

is mer-& common. In tlie outh the Ha skell is mere algal and contains 

Lavtr ence Shale 

Oe!ined by: Hawoi-th. 1SCJ4. p . lZZ; Newell ht Moore. 193"'6, p. 155 
Type l.ocality! Lawrence, t~an.&aa 

4t the ba e ef th Ireland Sancmtone and below the Oread Lime&1to e . The 

L wrenee Sha.le, a, de.fined by the Karu,ae State Geolo:-ical · rvey ( Moore 

l:i.tt!a..zOni(:. Limestone . However, in th.is report t!1e Robbins Shale aliio 

i t.:onaidered to be a rr1ember of the Lawrence Sia.ale. The Amazonia 

Limestone doe not c:rop out in xtheaetern Le.ave-nwo .. th Coa:nty. 
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Fta. 14, Haskell Umest~ c.apptng small water.fall; A. Vinland Shale, 
B, Haskell LimeG1mie. Noto ir:r-egular becidln.g. NE ec. 36, 1'. 9 s., 
lt. Z.l E . , can·unta .fa-eing aorth. 

Ro.bbi11s Shale Member 

.vefined by: Moor an Newell in Moore, 19So, p. 1S6 
Type locaUtyi Southwest of Y t-es Center. W'oodaon County, Ka.nee.a 

By definition th.& Robbin& Sha.le ineludee all beds between the 

Haskell Llmeston and the disconformity at the base of the Lawrence 

Shale. 'I'hh discon!onnU;y has not been positively identifled in north -

ste.rn Lea-.cnworth County. A thin ditscontinuous shale unit above the 

Haskell Limestone was correlated with the Robbins Shale by Reynolds 

Three U.thologic types a.re p rea nt in the rock$ ir.runediately above 

the HeskeU Limestone. Pho phatic nodules occupy the d.epre.&sions in the 

top Qf the Haskell . One foo.t of yellowish- gray £ossiliferoos shale overlies 

the nodqleo. Overlying the eh.a.le i~ a 2. to 4 inch goethite bed tha t also 
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conta.i.ftS m,.u·b.ui foosil • The tlie thi t e bed h, overlai n a..nd unded in by 

imilar ab.a.let .. .Reyncl . s used tho goethite bed to m rk the disccn-d'or-mity 

Swi.ne!or.i (1957. pp. Zill i .. z.tD6) i cl.icate · tlVA the significant break i 

depoaltion t.n this part of the aection occurred imm di t ly fte :t> the 

d v~n though the g0ethite b d may repres ent a s light dh -

eouformity, bi this r port tht! to of th& H kelt Lim stoa 1 used to 

d.enot• the top of tbe Stran er ]'orm tion !or the foUowiug :ru . ~=.: ( l) 

the mos.t e ignlfic:ant break in depo ithm in th.la 111a.rt of the v:i e-etion ie at 

th · top f he H skell Ll.me: 11; ton,.. and not t th 1.oethitc bed; (l) Uthe 

the top of the !:"aske.ll Llm · Gtone. the ··Robbi 

5ha.l~ ·• c.bove the H skell l.irue tone i m · re dos ly 't"olated to th 

lyie reek& and should b a tnem.ber of the L wrence. Shal!!; ( 3) th~ 

Ii bbw Shal is too thin and di5contin.uou £or p r actical map lng. 

fined by; Moore. 19 lZ, p. 9 3 

o er-

Type k .>s:.a h't)r: ~ov.thw~s t o! "l t el\'> Center., Woodson County, t::a.u.sa.s 

~ ~11,ld)ton • Lin ( 9§.0, p . l Z~) nd Sanders ( 19 57,. p . ) r port th t tl e 

Irelan and Tong.a.nm ie _.~n ~, ton c ar virtually indit.1 tingu.h hable. 

5 der (p. 2 4) sugge t tha,t th ey n">..igbt be .~e-p r . t e-d fter e~iled 

1..i.bor.a tory tudiies of th_eir phy d -::cl. p l'o rtie • 1n nor theaet e rn 

'I 
I I 
I 
I 
I 
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L eaveuwoJ:th Couaty. where the Haskell Limes.tone ,can be identified, 

the-re is no typica.1 m a. sh"e or cross - bedded Ireland San&;tone. The 

basal 30 to 40 feet ol the Lawrence Shale is a aeries o! sandy &WI.le beds 

not unlike the upper Tonganme shale uni t descrlbed by Lins ( 1950. p . l Z-4) . 

Lins (p . I Z6) illustrates a stratigraphic section in T. 9 s. . R . 21 E. 

('Within the area eoverftd by this report) that l-..as an abnormally thick aa.nd-

stone E-~quence. H• inte:rpreted thb to be an area where the I reland 

Sandstone rest s cliseonfcl."mably on the Tongano:xie Sandstone, an the 

Haskell Llm.estone was t-emov~-d by eroaion. 1 eo~d cot locat f/l the 01e-ction. 

There b not enough field, ovi.d:ence to indicate whether the Haskell Lime-

stone is beent b,ecau$e of nndepositloit or bocaue;e 0£ ~ro.eion . In fact 

there is not enough field evid nee to pr.ove H the Haekell 1a absent at all . 

Previously unknown outcrops of the Ha kell Li mestone, found during tbi e 

study,, euggeet to me that the .Ha. kell hi prob bly continuous throughout 

the area.. Outer-ops in thie part of the stratigraphic section are poor and 

w~ll data will be required to d.eteru .• ine the nature ,o.f the concealed rocks. 

The ss.a.ndy shale and sm.all s.and.11,tone lenses of the tower Lawrence 

Sh.a.le grll.de imperc .. eptib!y into much less sandy eh.ale of the upper 

~ .w:ren.ee Shale. The upper La ' !'ence is p r edominantly a blue - gray clay 

shale without fot1Jsils . Sandy b ed& and minute carbonaceous layers are 

sc.a.tter--ed throughout the hale. Because a. gentle lope is C0.."1."l..tnonly 

d v,eloped on the Lawrence Shale, outcrop& of the La:11wrence are rare. 

There a r e two persi ('! tent hori:zons in the upper L.a.wrer,.ce S-he.le . 
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FIG. 15. La.wreru:.e Sha.le an Low r i.llianaburg Coal. At this 
locality the ,ur.£ace of th-e coal is bleached white . Sol.1th bank Cramer 
Cree~ NE: s•c. 30. T. 8 S., ,a.. ll E . 

Lime.!lJtone. This coal probn.My is the ~quiva.lent of the 1 ... ower 1illiams -

burg Coal ( F ig. 15). The upper key horizon is a maroon zone 5 to 10 

!eet below the Orea.d Limes.ton:e. 

Shawnee Group 

Defined. by: Haworth, 189 8. p. 9 ; Moore, 19 36. p.. 1 59 
Type locality: Shawnee Cowity, Kan a.a 

As pres ntly deflned_. the Shawnee Group (Moore and othe r s , 1951) 

includes an rocks from the base of the Oread Lime &tone to the top of th.e 

Topeka Limestone. Only the tlu::·eie lower formations (Ore.ad Limestone, 

Kanwaka r.hal • and Lecompton Litn stone) of the Shav,rnee Grou.p are. 

ex sed in the area. studiecl ( F ig. 16) . 
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no. 16. 0-<m. rallced stratigr hie aec.tion of Shawnee. (Vlrgi.Ua.n) Gl"oup 
rod:.5 ex : s.ed .in n.ol:'tu.$:it rn Leavcm . _ :.rth Cow;,.ty. 



4S 

Defined by: Ha.worth, 1894, p. 123; 1895, p. 461 
Type locality; Mount Oread. Lawrence, Douglas County, }'; an.Gas 

In northeastern Ka.n,sa.s the Orea.d Limestone forms a prominent 

east-facing escarpment. The members o! the 01·ead are (in a s cen.ding 

order} Toronto Limestone. Snyd-ervfUe Sb.a.le., Leavenworth I..imeetone, 

Heebner Shale, Pl.a.ttamouth Lim.estone. Hew.nadet- Shale, and rereford 

Limestone.. The upper and lower contacts oi the Ore.ad Limestone are 

e-P:eEintia.lly conformable. The aver-age thickness of the Or·e-ad is 60 .feet. 

Oellned by: Ma;wortb a.Qd Piatt, 1 &9 p.. l l 7 
Typ locality; Toronto, Woodson. County, Kan a 

The Toronto Limestone is the baeat member m. the Oread Lime .. 

stone.., The n105 t diitin.guis.hi.rLg characteristics of the Toronto are the 

and tll-e abundance 0£ £u.s.ultnid.s. Fresh surfaces are tan to gr y. 

Lo-ca.Uy the npper b$ds are da:i-k blue dense limestone that resembles the 

Leavenworth Li.me,stone. The Toronto is fi.ne ... graine~ usually aoundantly 

fossiliferou,$, and. bas poerly defined dight1y irregular bedding s.ur!aces. 

Crlnoid f:-agment-s . fusulinidu (espec:lally near the top)., ?n·yo:r.oati!I, and 

braebiopods (Dictycrclcu;tu§, ¼Om1?9slta. Neoaph;ifor, C,,h0,neted, are the 
. - . - . 

most cor.r..mon fol!. Ua. Algal beds are coinmon. particularly near the 

top o! the member (Appendi~. section Z). Tbe t.hidmess of the Toronto 



So:yderviUe S:hale Member 

Define.cl by: Condi-a., l')27; p. 38 
Type locality: Snyde.rville Quarry. west ·of Nehawaka, Nebraska 
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Outcrops o! the Snyderv1Ue Sha.le are rare beeau.oe the typical 

topographic expression of the Snyderville hJ a gentle slop&. Where 

The color o! the shale ia green thl"wghw.t the tower half• becomcu.i blue-

gray in the middl.e, and the uppermost few feet a.re gray or brown. No 

fragments wer& found ncaa.r the tt!tp. 'fhe thickneas o£ the .Snyderville Shale 

ranges fr~ 10 to 17 feet. The best ~.xpo&Ure of the Sn:yderville in north-

eas~m Leaven-wot-th CQU?lty i.$ Ulu.strca.ted in F:lgtll"e 17. 

Leavenworth Limeetone Me.mber 

Defined by: Condra. l 9 t7, p. 3& 
Type locality: Lt,aven:worth~ L-ea.venworth County, !tenaas 

of dense, darlt blue. finely cry~tallbie limestone ( .Fig. 1 ?; Appendix, 

section,; l, !). Prominent verth:at joints cauee the upper eur!ace to have 

are i'Gl.Uld ea.dly in the I ... ea'\t'Emworth Wme&tone. Seattered fusulbdds re 



na .. 17,. Lower 0,read. Ltnv,stcme at Leave~ orth Lt:tneetoac- type 
locality.. Note th~ ma.&slve bed.diag tu the Tormtte Limestone and the 
ledge formed by the Leavenwcntth Limestone u.d the Heehner Shale. 
A, Lawre:ru:e Shale; B~ Toro~ Urne tanei C, Snyderri.Ue Shal~; 
D, Leavm.wo:i-th Lime$tone, E ,. Hettbn r Shale; F , ?la.ttG-mouth Lime ... 
tone. Nortb d.de road cut, Government tiill, NV{ ae.c. zz, T. 8 s .• 

R. U .E. 

Heebner Shale Membei· 

De£lne-d by: Condra.# 1917, p. 37 
Type locality: Heebner Creek. west of Neha ka, Nebra4.Jka 

The low r Z or 3 feet of e Heebner Shale (A ... >endix, sections 

I, Z) at"e black, hard, platy, ea. ily recognieed &hale~ Pho phatic 

n.odule.$ ranging in size from. micr<,·ecopie to 1 / l. inch are common i.n the 

black shale, Gray to brown.. f!.ssile eh.ale, which is blocky near the top, 

overlies the black sh le. The Heebner i 4 to 5. 5, feet thick. No mega-

fo ells occur tn tb.e Heebners but t..liere are conodonts in the bla.c:k eh.ale. 



At aome localitlea tile: hard platy base of the He-ebn r Shale and the 

underlying Leavenworth l..A.1n$ tone form a ingle le(lg (Fig. 17). 

P latt.emou.th Limestone Member 

De.!in.ed by: .eye&• 1399, P• $06, CDndra. 1927. p. 37 
Type lc,caltty1 Pl ttt;mou.th, Nebra: ka 

... lattsmouth Lbneston~. Th!3- ave.ra_gc thiekneea of. th.a P attamou.th. is 15 

exhibit higluy irregular bedding in almost white.,. ! ine ... 3J;"ained limestone. 

ft1su.Unhls a.re p cl.tliar to the l-"'.,lat't.$1n uth_. In addition t.o fustillnids . 

br-y0czoans, ud crineid. fragments ar-e common. 

Heumad.er Shale Member 

Defined by, Moore. l93t. I>• 96 
Type localitys Heuma.d.er Quarry, noi-th of St. Joc.eph.. 

The HeW'.t'lader ie dark gray to green. blocky to thin• bedded, 

lowly at1d:y bale. Outcl"ops of the Heun-.. adet: axe poor; the interval 

between the Ker ·efo~d t.im.eatone a.nd the Platt mouth Llmestone is 

C:.otn."'nonly c-overed.. No fossils were obGerved in the Heu.rnader Sh.ale. 
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FIG. li. Uppe.l" Or•ad. L~s--e; .A• .Platt#tnQut\ Limestone; B, 
Heuma.d-er Sha.1-eJ. a, X.t efor4 Ltme•ton• -• C,e" S4e.. l 2. T. 8 N. I 

.R. U E. • camera !acme ecthwe$tl' 

4,7 

The th!ekfteae ·ta.11gu from a !eathe-rodge to 11 feet.,. The beat Heumader 

outcrops in northoute.ttl.. Leaveawo:rth Couaty a.re Ututn..tlil<d tn Figu.1ta lS 

.Defined by: C.ondr&, l9Z1, p. 45 
Type 1-ocalttyt ltel'lord Qutu:-ry. Atchhoa, Kansas 

consists of 1 to 2 r eet o! dense blue limestone that ha.a a tight brown 

weather .d surface. At oth-el' loea.Utieri it is tight gray with many ha.le 

parting,&. Locally then·e a.re ma.asive algal b~ds. At mofpt localities t..'te 
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FlC. 19:. Fo sUs tram the K re!ord Lime tone:: A, fi!l:ul!Pe.ra; B. 
uai.dentilied lJryo.z~e. C, berldiag su.rfa.ce with many brachio ods. All 
fo Ue: e-ollecte • at the quarry iUu.s tt'ated in F igure 1 S. 
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btaehiopo-tis. Thsree sl'XZ!all ep cl.mens of Ameura w-e~e collected from 

Defined b-y: Adam• i.n Ada.n'le, atny. and White. 1903, p. 163 
Typ.e loca.U.tyt l<£mwaka Township,. Doagla1i1 County• Kaua.:~ 

AU beda between the top o! the Oread Limestone and the base el 

the Lecompton Limestone belong tc the Kanwaka Shale. •t'b.e member 

J'e.ckeon Park Shale Member 

Defined by: Moore. 1932, p. 96 
Type loca!it~: Ja$son Park; Atchison, Kani-as 

bottom ana th.e Clay Creek Lime.stone. · t th~ top. Fou.?' units can be dis-

tinS,Uis.he:d at the best expoeu:re of the Jack con Park (Appendix, section 1 ). 

The lowermost unit coatillts et l l feet of gray to green, platy. micaceous, 

highly a.t"ena.ceous . ripple•marked shale. In the second unit thin-bedded 

gray to tan c.alcar-eou. sh.ale alternates with ma.msh-"e sandston lenses up 

to 1-.. S feet thick. The eecw.d unit is four !~et thick and becomes 

The third unU .ls a thin (O. S ft. ), di continu-ous. 

shaley. micaceoua limestone. The Um..est@ne does not form, a conti.ttuouei, 



float below th . J ck.eon .P rlt, but 1 do not know if they c:am. out e! the 

Jackson Park Sha!• (Jr th: overlying Sta.U Sha1e. Else· bilure in the rea 

studied the Je.ckeea Park Shat · has •uuilar units altltou.t;h the thicknesses 

re elightl y different. 

Clay Creek Lime,1;.tone Member 

Defiru~d by: M,o.oi-e; 1931, p. 96 
'I'yp'e loce.lity: Clay Creek, west oi Atebhon, Kan 

Thi .ma,ssive (Fig. 20), dense. blue ltn1eston0 {$ an exceUent 

horh~on marker. The chara.eteriatiee o! the Cl y Ct" ek Limetrtene are 

cou.stant tbre,ughout lbe area ~tudied. The appc ranee o! the Clay Creek 

Umestcne ia stmila.r to the, Leavenworth Lbnestoae. The Cl y Creek 

joints, and cont ine fu ulinids . Unlike the Leaven: --crth Limestone, the 

Clay Creek LI.mes.tone has pro.fu e fauna. F,u.;:td.inid.s, bracbiopods. 

a.nd crinoid fragments re the most bundant £os Us. 

Stull Sha.le Member 

Defined byt Moore, l93l., p. 96 
Type lee Uty: near Stull. Dougla.e County. F..a.nsas 

Three Uth.ologic units can be dii;tinguished i.n th.e Stull Sha.lee 

(Appen.&, s~cti.:on 1) . The lowest unit is nen.calca.)roou • only 61-ightly 
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no. JO.. Typical m.aesiv-e Clay Creek Lbnestoae.. Near Ea ton Cemetery. 
N'W sec.. 19, T. 8 s. • R. 21 lt. 

•andy. gr :y shale. Th middl · unit l a thin ( l foot), 

bed h pre-s-ent l to S feet below the top of the member . No fossils were 

!ound in the Stull. The th; ckness of the Stull Shale: ranges from Z5 to 

30 feet. 

!,.,ecom.ptp Limestone 

Defined by: Bennett, 189 o-. p,. 116; Condra, 19 27, . • 44 
T · e locality; Lecompton,., Dou.gl County. Kans 

The L eompton Llme tone ... s .a eriec of lime ton o.nd ha.l 

m :mbers between th" ~cmwar~ Sha.le a.nd Tecumseh Shale. Only tb..e 
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i~lG. it . Typical ma-s-slve•bedded Spring Bruch Limee:tone. Nort.11 hie 
·cl road, ~"'l\f lute. 19. T. 8 S. , R,. ll E . 

Lf.mest=-~, Damphan Shale.,. and Btg Spri n.gs Llmeston.e )- are eqo e in the 

p rt of the area. 

Defi.ne<i by: COtl.dra.. 19 Z7 a p. 47 
Type loc-.e.Uty: S-prlng Branch. .Oc,ug1aa County. Kansas 

mase.ive (Flg. 21 ). indi.st!.nctly and irregularly bedded, highly fo.ssu ... 

if'erou . .s. and weather& b:raw n. In additio.n to fu.su.U.nidts , which are very 
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.Deli.tied by: Cc-ndra.- l9t'7. P• 47 
Type locality: Nodher:a Doniphan C0W1.ty:. Kaas&a6 

cov,ered by glacial deluis and vegetation.. it can onl.f 'be deiscrlbed very 

7 to 10 .feet tbid-t,. 

Defined by: Condra, 19.l"I, p. 47 
Type to.ca.lity1 Big Spdng&t Dou.gltr.s County. ¥..:a--.o.sa.£ 

Like the underlying Doniphan Shale. most outcrops 0£ the Big 

Float from the Big Sprin.gs Lim.e$ton<e b c.,e;mmon in the northwestern part 

of the a.r&a. The float bloekG have a yell.owl. h urfa.c.e celor and ate 



no. aa. .fl•t 'block• of tbe Big Spri.nga Uuuudjsae. Net• the ma.s,ive 
bt.d-di;eg ad r01:1'D.d:ed eo1-"Ue1ts-. N,t.rth eide ot :roa.4, NW $ec. 19. 
T. S S. • R. ll E. 

Th# re-1.ationship between the unlts withln the P b.:istocen~ deposits 

Uthifi.ed; contain a great vaf't,ety G! ediments; e.mn:monly a.re covered by 

vegetation;. are subject to slum ; and a.re · i.£.0.cult to cor1·elate. tt is not 

wlthtr.i. the scope o! this study tc ti.")" and unravel t.~e ?lebtocene trati -



A.ceordinig to Frye antl L~rut.rd ( 1952. p. S,4., B'f, .Pl. 1) the 

Gldest Flei11tocene depOtilUIB in L eaven.worth CfAUUJ' tt.l!"e probably o£ 
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ea tem. Ranta ·.. tu northea.steni Leavenworth C-«mty the Atchison 

F ormation ts pr.ob bly present, Kansan Till is defwtely present. but 

Deilne4 by; Moore a11d ethere. 1951, p. 15 
Type loealify: Atchison. f'...ansae 

County, they eannot be p:raeti-ca.Uy differentiated !-rom. th overlying 

Oe£inea by: Ch.amberlbl, 1894 
Type l ocaU tyr not:i:e 



Ka.J18D. Tlll blclw:1 e; 11the d.eposite dlu.eUy by the Kans n . . 

d!r)eo net. howevear-, inchld& the pre-glacial aUt-s • . -.nds» end gr ve.l..s 

epo.slted la boat Df the advanaag glad-er (Atch1•on Fotmaiion) or the 

ou.twa.sh deposit& ,~om ch~ ar--etr-ead.hg &l&ei.er t et..d Fo:,mation)·· (Frye 

and Leo~•• 191.2, p .. V4). Beeaw;e. Kanaan Till, by dtlflnition~ c1:;1ntaina 

$t~ ti!ie4 4rift • . :tec~UOG tiut t<an..su fanna.tion.a i almost impo,uiblc 

n.erth a.stern I...e..a.venwcr-th Co-v.nty till h interb dde with ~tr ti.tied &and 

and gi;,avel depo-sita. Indee~ tratified drift te more common than 

Som~ of tho stratified and a.nd gt'c.vel wu robably tl~posited by 

pro•gt d .a..t strea.r:ns nd is part of tho Atchison Formation. Sand and 

gravel l&o may h ve been depooited. b-y pro-glacial. s t.ream.& during nli.nor 

retreats ot the ice-!rout. Some o:f the aan.d and gra.vel may have b en 

Gan Ice and &.hould be clas lfied ae pa.rt o! tb.e Mea • F ormation. Oth.e.r 



FIG. %1. lce ... con:tact str"1ne<l iirU:t. N-ote the dtp wbhm J'.n6f have ·been 
c.a1u11~d ~y mettu:t,g of auppo,:t4\g htO.· South side Little Pl~ Creek. 
NW .sec . ., :Ut T .. TS.• · a. U E. · 

Later Plebtocene 

Defmed by: Elia.Ill, 19 3 l * p.. 16 ~. I 79 
Typ• 10.-eality; Cheye:na.e C;1:unty.,. 'Kaan~ 



J1G,. 2. "" ~al vefl.J~ll e1iff Qrf lo""••· SE Jii Litt• Pltt1nl> Creek, 
NW· ,,(+ ,., :n, T .. 1 i . • a .• a.1 J:;., 



F!G. 1.S.. Tttrr~eea bord ~lng tribu.ta.ry to M!.rstH"md River. At this 
locality t:wo sui-.fac:.ett a.r,e pr · Mt hove the pre ent tt>-eam.. Sait Cree .. . 
N\V a.e¢. :!, T. S. • R. !.Z E. • eamei'a £ dng w~:trt. 

terrace Gt to c.orrel te- tliem '1.'ith the te.rra.c.e o! F...ans.a.s River 
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SUMMARY F SUBSUR~"ACE S"tRAt10R...J\..PMY 

The pre- Lan.sing Oroa rocks of north a$tem. Kana G a.re· 

illustrated in Figure!i 26 and t7. P reca.mbd,an ecliiaits, ph-yUite·s. and 

n.on-granitk gneisees formed the surface c! depos ition or P le-ozoic 

deposition beginnin in L te Cambrian (Farquba:r. lfST, Pl . 1). Appr.o,d. 

ttiate elevations ot the P teea.mbri.a.n sarfaee a.r-e:; ( 1J §.O\.itbeast eorner of 

r...eavenwortb C0tn1ty ... 1500 fe~ti ( 2) so11thweatera corner of l.eavenworth 

County, ... 1,so feet: C 3) no,.--lbw~$tern corner o! Lea . ~,ortb. County. 

- 2.200 !eet; ( 4) L venwol"-th-Atchh~oA co-unty line a.t Missou~i Ri.ver, 

.. zooo feet.. 

Data ·coneerta.i.ng the tllf:ckne:ss a.n.d eha.ra.etei- 0£ the t1ubsu.rfac:e 

rod. s !Uustra.ted iA Flg,.1te-t- ZS- and 16 were coml)iled !rom L~e C 1943) .. 

All unit re name . ln a.ceordanc-e with lrte.M s State Geological Survey 

usage (.Moore and other • 19$1). -A.ll contaets in FiiU,I"e Z.(,; a;re uncon .. 

f'o.rme.hl-e e:s;.cept the sradatf on.a.l :r~wuieterl'~ Dolomi:te - ~ctte S&nd~to-ne 

contact. The Sylvan Shale i s pl-"esent only in the northw~-Gte:rn com r o! 

Lea1'i.ren.wo-rth County ( T., 7 an-d 8 Z. , R. 21 E . ). els · where the Sylvan has 

bee.n r-em.oved by r0$!on 'd.or to the de o-dtion 0£ Ocv,ozd.e.n r~s • 

.J\ltb.ougb Silurian rocks have ~t b-¢-ea iden.tiiied tu . eave.n\vcrth County, 

. n~dy zoo.ts next b~v-e the Sylvan . ale may be a rem11ant o£ the Lawer 

S!lurtan Chimneyhili Shale ·t:b:l.t is present in Je!!ere;on County, Kan as. 

Th-e rocks between the Sylvan f.hale and tbG Chattanooga Sha.le have 

not bee.ti e--u:bdivid-ed in northea..1l tern Kansas and al"e collectively named 
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Iiunton t~tme ten:e (M,e(tN~ a.rui ~thel"&, 195-0. Oulf the Upp.er Dev~ 

t1 prea.ent in nertli,<aai,t:et"R f~sa~.. Th$ De,·<m!an err Ma.$.d~sipr~aa 

Chat:t&.n~ga Shale and th1:l u.."11d~:rl.ying Hunton er~ $op~2:a.ted by .an angular 

u.acomonntty. 

n.¢ba of ~W-l1 F-ltwierhoo!da.n age uacemf>rmahly overlie the 

Cha4t~~~,a Sha.le. Unconfl)nni;ties also $:Gpar"1te ta.e :roclts of the 

Kinde.rh~at,t, 0:Gasi.Ml. and Mer'.emed.$1 Sedes. No Ch1u,t&l:'an rocks 

GCC\ii: fa th.e. ,.n.ilttJUr.fa..c.e Gtt t10rt'heattiem K~as. The u,ppe'rlllQet 

>Altu,is&tp,,S.an fo~tiotw, th~ St~ Louis aud thG Etl!). •Genevi.e\re Li~ .. 

&tl:m$a .htnrf.l a patchy d!ahib'GU•a beca:us · ot etoi.ia b~J"e the d~podti.oa 

of P-$MGy1va~ rocks. 

Sub.s1#.'fiu1e P.-.s7ht•UU\ ::-ocks cver1y~ the Wlp,lar Ul).con.fo:rmi.ty 

~c.&bg: the :k"asaiesd.~ b$1ws to the Deam,~e:.iau ere.ri~s. Tb.G 

~~~•aian i•• compoa~d ct ,a. tbick sede$ ·rd emal•, f .and$t=e v.4th 

mu,.~~ ,;unoant . ·of l.im-to~. b$l•sll\i io th• Cherokee O:r·t>Up aad tb.e 

overl¢1'1 sbale1 tmd lime~t~ei of t1w •~rma.ton O~up. Mia$cu:ria,n 

r,:,dr.$. whi\Ch ~e.e®f(}r.~ly overlie the. De=ir:neinee~. uidude &e 

Pleaeantenand. &c..s-a.s City 0l"~P$-. The Wescnu;ian ro~ ue a eetles 

of cyd:te Umestcm.1:s and shale1 with minor a.mods of $,effliotene eimilar 

to ffl,O$e dc&ee:ri.bri ia tlte. 1r-e.eedi.ag section .of this report. 
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STRUCTVR.A.L GEOLOGY 

L v, nworth Cou.uty I located in the Forest City :ea.sin nd on 

the Prairi,e Plain.a Mcm.ocltne. The dev loptn· nt of th c $ti-uctura.l 

rovinees :vitl b di cu a,od in th tollo ng etUoa f 'lilie r port. The 

region dtp 1 to the e t . t pp,rodm.a.tely 15 feet p .r mile.. Locally 

th . reek dip up to 60 !e t J! mile to the northwest. o £aults ppe 

t the e.ur.fac • 

.V~y ncmtectonic · tru.etur tnay be seen in nort11w ~tern 

L.ceVftlWorth Ccrtm.iy. S .dim.entary tru.ettare due to dif!erentia.l com• 

paction d . lump r common in · · ansylva.nian rock • lgure l$ 

illu· tr t • mall fold lo the Tcnganwi Satid tohe. rctdil'lg and 

faultin ca e ~y th eight .an u h 0£ gt cl l ice may be a en . t 

qwu•1.-y 1n th c.~ntt,l' ol e~. lt, 'l\ · s:., R. ZI E p (Fi • Z'J). Th 

o.rigi of the pl'omiaent v td~ joicts ln tu \1hltte '· lbw~ tones i not 

knO' ltlthough the Joint t y <me outc:-op hA.'Ve a very e!init 

crlen.tatioa (Fi • 30)~ oba rv;i..ti.on . t evera.1 localiti uggest that ib.e 

Joints N t,Qcl<».l:uy orientated. The apparent l ck &f pr ferre· orlen• 

, ti.on i interpreted to l.mlcate a nonte.c:tonic origi:11 £or tb.e Joints. 
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FlO~ is. Sm.all fo14 :wt to. l~ .tn th• Tott,1 
ba.n1t nve Mn• Ci-oek, - .c, 10,, 'f. 9 s .. , 

FIG. 29. Deformation CO.Q.8 d by w d pu h of If cial le~~ folding 
nd £m.altmg 1 c by Ink Unes. rry, . oc.. 1 Z.. T. 8 • , 

21 &, • c:a.inera. f&cl.r.t.g .st .. 
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FIG. 30. 1ohlt$. tn the Loa~rth Ume.-toae. The ~sle 'between t&e 
Joint ~y$ttuaa le f() d•g, 0-~l"Yt l.fl•W soc,. 14. T. 9· Su R.. ll E,. 
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FIG. JI;. P:1-!adpa.l St-nlt:tutal ~t\ihe of d:steffl (acta,i..4 
£rem Le-e, 194St p:, t•l• 

. . . 
\Jttc1t:d ~dgn of tbe So~rre Dolomite; the thtr eyde, l .. te_p:teaented 

' . . 

by f,h-G Vu Sur:@a Fo~~ the GaGwade DolotiiU• wWdi. · -re 

d~otdttd cm tu 1>evte'ie-d llOM.eter~c ass-4 bl turn tiff•1e4 bf p,"•~ffli~ 

eroi!d.~ Aftei- d&.po,attl• at •4) ao.u.bi.,_ Ch" ·~~ of ~0$:ltloa 

kc.amt lu11r aad arpl~ l11 tll.e ba.fiia W&.i -lt'-1-$ r;ev:G~o ae lndicat~d by 

1ee:-s ~rin#lon tu thickn~sa e._a,i 1•1 btY"elblg fJf ·the-toi-tnalloas-. Lets 

.tn.atbi ~&t.~rmlt.ioe :flit :the tap :of the Aeou'bi'-• i'OJtmatU.~ ~ -the 

base, of the st.. P'ote-r kndatoae attd ~or uacomot.mitlo• \ritl>m 



·1:h• north ·~a.s baein 8l1d. ib> complem.entary ar.eas , the 

Chauta:u(lua. ucb and. tbe Oeark upllft. dominateid the Btructur.al histGry 

of na~thea$:t.ern Kanfila.s ircmo. the end of St.. Peter tb:ne · t lea.st unti1 the 

end ct Chattanooga time '' (Lee,. 1943", p:.. l la). At tbe end ,o,f St. Pet.er 

time th-e St. Peter Send~tGne wa.e tilted northward r«ve.rehlg the ea.rile,: 

eoadiUQae ~d forrnlng tft.e. North F...a.neae Baein. The Chautau.qea. Arch 

b.e-gu rh.d.ng sOffl(!Jtime a.ftel' the deposition a£ the St,. Pe.ter:- but befo~e 

the depo. ition of• the ffyl~ Shale. Oietl."1.e:t n1ovement.& ef the- Nortb 

Ke:ruu1,s Basin durtng th St. Peter- Chattanooga b.terva.1 ~re indicate.& hy 

th.ft~ w:.eo!lf.Q'rmify betw-een tht!b Sylvaa Shale a.nd the overlying 

Si.lari• r~c..\ts , that were comi,1~y removed in Leavenworth County; 

by A .e angttlar U-Qcb:nform.ity kt.ween Siiut"ian and Devon-tan rG.ck.s; .; by the 

pemep~ti(.}a ¢>f the Devswuaa rod<s: a:nd by thtd:n.~ss v~ri.ations $t th'l! 

Chat'b!lino(;g$.. Shale. 

Althaagh the fi1tst m.wements of thae- f~:ema?:uit Anticline occurred 

early· in Mlseh:.aipple.a time, it was not w:ttll af.tt.\r the depo;tltion flt' th · 

16ofieei.ppiaa l,bn.enton~a that ma.jot' movement uplltted ·the N.t,.maha 

Mt!.d.!nt (Hfveral hundred f'')et. Following this apU!t 4ill e! eastern 

K.ansrui, ;va$ pene.pln.iaed.~ Re.n,:wed. UP\'Va.rd mevez.:nent befo,re the 

bte~g of .Pesn.qrlve.ttan t1aproniti(U\ causei,d. oeveral bu.ndre<l !eet of 

dt.sp.la.cement en the east side ef. th-e Nemah.a .Ant!dine. The t11aet flank. 

of. th• Nem&he waa de!ort:.'\ed. by !aw.ting a ste p eut- dipping rrtOnO• 

cllna.1 fold. S-inilaltaneou.sly th·e :pen-plain east of the Nem.alta .A!'iticlin.e 
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was d.GW'l'lw-arped to !or-.m. the Cb.e:tokee !Jat;.blit th$ l'Cl>t'~mt City Baeb1; 

end the ~out'bon Arch .• 

Ao Penneylvanian r!eposlti:on began the Ciu:rokee l¼asint Fe,t est 

City Duin, Bcnu·bot1 Arch~ and Nemaha Ar.tt!.etin.e wer-~ th~ major 

$tructural !aa.t1u•ttu, of ea.otem if~.ii!a.s.. :Seeauoe of~ ls.ck ef good 

d-a~m pl~e wtttJ,u th~ Ptilru1sy!veni.a..."l £iection .. the Pennsylvanian 

a'tl'uctura1 d:evelopment e~ot bte u,.terpre·ted as w~U ft-om isopac:ih =ape. 

Hfnictever. tectonic ~vem.et1t.ti; du.r'mg Pennsytvenian time ti.re in.&eated b:y 

the di.ee~tn:m!Ue~ ln the Perm.~lvanian $ecthm. The Bo-.. U"Mn Arch 

wa& 5w,m:.etged du.ring the middle o{ Cherokee time (1,t>wot>· Desmoiueeian) 

a.n.d. ·the Fa1test City Baahl. became a northe:m e-$t~M.iCJn cttf the Chertlik•~ 

l3a.ain,. LQ\,;rer F,'1;.ruuu\e City Orou.p l;'Gc::ks overlying granite en the creEJ,t 

of ttw Neinaha Anti;C:Un« b\d!cate &at it waa n.,_t submerged t1u.til ea,rly 

)tU$s~url·an tlme. 

Th~ laist major etru.cbt:rat move:rne.tit was pr,t: - Creta<N!':-Ous tiltiu.3 

0£ 'ltauat.11 -nd $.d.Jacent $~s tl'.i the noi-thweet tt'J !cn:m. the Prairl.e :f'ls.hi, 

Monecline., Le~ (194$, p. .l .?a) beUt:v~s that at lea;rJt ZOGO fee t o£ s(:,.dime11t 

01"~r11bag the Lanting Qroup wer-e !:lli'oded eubGequent to this tilting. 

aee~ studtes by Lece (lf 54) and l(er riAm o,s6) it1dicat.e pe,dodic t'nOV$ • 

m-ent~ ~i 1h• Nemaha .A.nti cu~~ <:'ontinuing untU th~ pr<:i!lfent ti.me .. 

Ccnclusi.ons based on the e..~ina.tll)n of a.a-ta collected i;a .I ... eaV¢U • 

worth County can lea,f.1 only to the euppod: ol Le~'s theories. :Beca.u.se only 

WJ.ssa-uJrtan and Vir,g.iiia.n rocb CU''$ exposed in t,eav~..nwo,rtlt County, l..JHi 1tS 

th,~():ries muBt be t eated eruy a.G t:."iey would a£fect ti).ei;i;e rodt.s . }.11 the 
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ew,d~uce .indicates that dt:&ting thi:-a tirr•• !lQ.rtheuUm -.._cm.s a:s w&a a low 

lying ta>mieturaUy qut. 't ai-~ 

ne r-~ exposed in 1 .. eavenwortb COtUlty tnci.c$-te t<epeated mov~--

me:Jlts G! the ebcre line back and fo rtl, ac.ro4& n&rtbea: te-rn ~ans.as. Th.e 

cau~<.lo Of th.cu~-• r;r .. ovmnents must not have been locaL tl tb-e shGre line 

migrations were eaued by 5tt"U(!tural activity in no.rtheas.-tern Kansas ; it 

wo:ild b& mdh::-ated by the cl:.1iu•.aete~ of the sedi:m nts, ,hape. of tbe sedi• 

me11ta.ry bodies. and the e.ttitt\oo of the ise-dimentary bo-die;s.'! N'eUher &.e 

character of tho 9~.t:lim·ents t,or th.e s,hape nd siee ,of the sedbr.1.enta:t'y 

b&diee su.gest tec:tentc activity. Therefore. the &Hil~enef.l o-! bed.-e in 

north.ea111rtern itansa.$ inu.st be the r~eult of eu.&tatie ¢hangee in .l\lea. level. 

Tbe ~utht of the ~.h4.cg c, "'hat.evei- and whe r:eve.r it may have b ~. mu.st 

have been p:eriQdie to pre;duce tile cycUc deposite o! Ka!lS4.S . 

At lea.&t tvtice, l.ib:n-lng the interval be.tw-een. Hyandotte time and. 

Leecml~ time eH,a. level d.r¢>pped low enough to cau.e.e di-El·COnformi.tie-

to f<>i-m in oortho.a.stc-ni !Cans-a~. Th,e first oceur~ed a:tter the d~poti-ltioa 

o! the $~1er Linieetone.. Follewt.ng the d.~veloprnettt o£ the po t-St-oaer 

disc-o-nformtty .a eerie$ o£ at least partly continental b0ds W.'e.f'e deposited 

lU\d than normal ma.dn.e sedimentation was re~umad. Tl'le maxi.mum 

lowering of a-ea level i.s indic-at~d by the dioeoaform!ty ~w1een the 

Vh:g-'dtan G,l\ld MiGJ&Oltrian Sede · • At this tim.e at leao.t l 00 feet (If 

MiHt~i~iau. rocks wer-e removed by eroitcn... Follm.ving t."'1:i& e.:roe:ion, a.nd 

I~S.eibly contempcran&ou.s ~th it, the thick eeq,u-enee of cootinental bedG 



in the .Lo.wer Dou.gl s Gra p was dE:poeited. Befo.:r-e normal cyclic 

sedb:nentation resumed. the &ea. m:u.st have made t l ae:t one adva.nce 

and r )troa.t a.ere s not'th stern Kansa, to account (or the marine 

depo u~ in. the u;p. er Strang r '.""·orma.tlon and the coal bed in the 

... a renee Sb.al • 
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ECONOMIC GEOLOGY 

U.rn.estfflll~ sui,tabte for t"'Oa..d ~urfactng, CQ-».C1"-ete a,ggregate. and 

eb1rJ.uur us -a b readily a.vailabie in northeastern Leavenworth County. The 

Ple.ttamcuth Li.m.eGtone mem.be~ of the Or~d Litne.-atoae i~ the mo.mt 

c.on-"..moaiy q,:,a.rded lime 't'-ltne. The Stem.er and s1~n.g :H-Ul Limtiu,;toaes 

ar-e qua~ri~d in ar~as wher-f;l -eroeiot1 ha.• r-emov-ed the Plattsmouth, An 

a~ed qtuu·ry tu. the uatau Li.m.e.stoae is in aec. 3. T. .S, s. • .. Z1 E .. 

Rwmela ( 1951 . p •. 95) r-epo;..u.d Chat th Fadey Li.rrui~atGXUl.i meets the 

®p&elfi.catloas £or us-e u a high- -eald.um limes~. 

Shale and elay a1:e not p-:r~..&ced at present, but studieG by the 

Ka::n.Hu1 State Geolog:h:al SU..1"ttey indicate th t they do have po-ten.ti.al 

eonond.e value. Ru.nneh; and other-ES (1952.; p . l 79) re-cor·di!}d the amounts 

Gf r-eeove :-able oll fr·o:n SS:n'l;ples o! the Heebner and Eudora Shales in 

ne-~...rby ccr..m-tief.. Ruru1~ls ( 1949, p . 39 >, reported that in nearh1r counti,ee, 

ph~i;pha.tes can be e:s:tracted fx-om the Eudora Snalc and u0ed !or agrlcultu:raI 

!crtiih:e~. The Heebn r Shale alt10 i& a potentte.1 ~mtrce of pbottphate. 

Plumn:.1:er and H1 dik ( 1951 , Pl?• 55 - 59) repcrled that the Vlla.s Sha.le. th.a 

Weston Sb.ale. the t.awren.ce Shale. and the Jaek.l.'le>rt :P·a.rk Shale a.re 

~ult:able £or the ma.nu!a.ctl.t1"C of Hght .. weight conc-rete aggregate . The 
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., ea-ton . hale w s indicated tr, be the. mo et ,uit ble for thi,; purpo.sG .• 

Althoug'h no commercia.1 brick pl.ants arc pre:1.ently operating in th.e r . • 

b .. kk$ re manu.faetur d frtml the Vila$ ·· · le at the l.o..nsing Pri on.. 

COAL 

Coal b'tl • o oc:cur in the DG\lglas Grvu,p. \'Vbie.h crc,p.s out in the 

a.rea.. and ill th~ o.1alu~uri""G-e .De n:1.oine.sia.n Cherokee Sulle. Al~gh no 

~omme,-dal mines a.i- oper~ at the pre ~eat time,, bo.f.h the Dea l · 

a .ad Cluu:okee coa.la · ve be¢n. mined bt tb. pa.et. Th location o.f tht-ee 

mall mi.ace that u&e¢l tG operate bl the Dou.glaa CrQU,p w I recorded 

by Bowsher and Jewett ( 1943. p. 83),. Hindi! an.d Gr. ene ( 1917. p. 11} 

cU ... eu.s111ed the mimng op t' t'lons 1ft. the Cherbkee Shala. C'herokee mine· 

opci-ate:d. in tho evier Coal about 620 feet below the base o{ tM Platts-

burg :Lim.e. tone. Coal mining n nor·theati1tern t.eavt.mfJIOt'th CO!Utty 

eeaeed in 1944 when the Ka.t-.$.a.G State Pd&-on Mine et t.using hu.t 

Comm(u:•ci.al q~titie,,e o! oil or ga..G bav never b en produced. ia 

the area cevered by this re1;,ol't.. Ten d.l'y holee ha:v been rilled~ The 

locaticm and total depth of theae w -lb as rep.or cl by J .e,\•ett (1954. PP• 

.ZS5,Z58). 
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l .. h:tle t known about the ground- water conditions• Q.ftd it is net 

within the , co of thi _ "'Y fer a c.ompr.e .. 

henat , . groua -water repo~t. Tke a.nsa tate Oeologlcal rvey around 

Water Dtvi ion ha only 6'1:c well logs from ,the re tudied.. 'l"hre •! 

the.-e-e , ht wells w -re d.ry holes. Two of the prodncm.g wells PUtttP ood 

watet- from. eand.atono within the Dougl Orou.p, th~ tbtM well l located 

n r Missouri River and probably produces ft'cnn alluvium.. Observation 

by the writer lndleate that most oi th~ well bi c,ounty roduce £t>om 

- and.stone in the Dougla Oroup. 

The only sand and gravel pr ently being p~odu:eed comes b -on 

alluvial depo tt:e of Mi souri Ri\r(lr . Thi ts a virtu.£.Uy inexh uetible 

supply. Lcuu g,r v 1 epoeit!f ln the Kansan Till might be ,vork d., bu:t 

it is -:aubtful U th y ar lar e enough for prof table o er ti.on. 

~cau& the area. is ~edominantly agricultural_. ooil i tbe mo t 

important economic re ource. Tbr e typ Ji of soU i-0 pl'iUC:n.t: glad.al 

n !o~.e ia.l soil. Uuvial S,oil. and r , ·idual soil. All o.f the , re!!a. has 

been coveted. by gl _ cial and loeo.da.1 deposits. and isoil d¢veloped !ro:n 



tbe~ui depoei ts io by la't ·th:e C¥o.st c,t11mtnt:l't\. Taey are emr:1m.otlly 

}tellovtish.• ill't"O'Wn to U.pt b:,ewn. I..QCaUy the gla.cial ~-oil b i t-ocky. 

Alluvial soil ts p:reitEH.at 1n th.rt flood pla!ne of the larger st:r•mG, Bom1s 

1n k!ie11uauJ-i River bed. at Leavenw(n•th infi eate a-t lea#t. 51 feet o.f alluvium 

(Hin&o and Gre-enG. 1911. p .• i ).. Reuiduai sC/Q.l l~ aot c~'Ttt1rum. tn the 

u.et .r the Or$ad ~ ca:rpm$llt s.ome rem:ichw ~il ha,t dev~1op&cl on 

the rocks of the Dough.s Gr.eup. 11le slopes in ar .. as where P -~J;ylw.nian 

luniastme e1t~& 0t1t are toe aUie.\p for the e:ecl.'Unulati.Qn Qf :r·~ai4uat a.oil. 
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SUM}E..ARY AND CONCLUSIONS 

Serdim.eata.ry ro~k, of Pennsyivanie.n. age and unc:~solidated 

eodim~s of Qua:.t11:J:na.rv age .e,,:e e~ed in tt0rt:hea.star-n Leavenwol"th 

Coun.ty. 'l'he P<onnsylvaniu. r-oc:ks a.re 1d$le, Umeetoa.e.. and eandsto.n 

of the WJ.~Gc·wrian an4 VirgiUu 5eri•s.. Mi •ou.dan ,:o~ umts in.clu.de 

tbe uppflnnoet Kansas City Group tm:d. all of the Lansing ud Peu/lee GrQ\lps. 

The V1rsilian Series .i:a .i-ep,l"e$bn.tQa by the en.th·• Owgla.G C-:roup aad part 

of tb.e Sha.wnee (h;oup,. Appro.ximate1y 550 feet ol. P enuaylv&niat2 rock·s 

are e~oa•d. 1<Aae-.u Till -aad l.Ater Fl-eistomnxe depomta are present tn 

all parts of the area. 1"he Pleistocene sediments@£ aorthaa.e-tera Karuua.~ 

hav act f))een ,tudi.ed a'liJi.ficiantly te nuke pr.e-cl -eort<<:laticns. Ree.ut 

allu\ial tlepo U a:re in au majel' stream valleys. 

AU lffl!ita 0£ the Mtsoourian Sedes a.bove the b.laffii Creek Shale, 

ud all ttm:t$ of tho Shawnee -0~ be.low the Big Spt.1.ngtJ Llme~tone can 

be recc,pi.sed. and. t11ace:d th1t0Ugh.out th~ a.rea. The lGW«u: .and uppel" 

bo.uadari~ W the Ooql.4$ Gl'ou.p ea.n be reeognia-e.d. bu.t the bou.nda.rie& 

of ·•lts within th .Oou.glae ~ot alway& be located. 

In. this r ·ellJO.rl the fC)ll&wlng lirnU-.s atl'e \Uted t0. define Uie units of 

tb-e -Oougl&s Cr:eup: Stra.n:1e:r Formation, all r$cks l>~tw(~en the eiia,conformity 

at th.e b .se c! the Vb.gili.ui S•ric:S .and the to-p of the Hukell Llmeetonei 

T-saa~e San<lstoue ntemb~r. all b~d~ between the bas~ of th-e St1·aa.ger 

Formation and the top oi the Upp.el'( Sibley Ccmti Vinla.nd Shale, all beds 



between the top of the Upper Sib-1-ey Coal. and the ba. e o£ the Ha kell 

Umestt,,aei Lawrence ~'hale. all beds batwef.m the top 1af the Ha.@k~ll 

Limestone and th$ ba..e.e of the 0:-0ad. Lime$ton,e.. According to this 
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claa i:5..ca.ti:en the Rebbtns Shale le the l~erm.ost :member ol Lawren.ee\\l 

&hale, a.ad incl,u:'iee e.11 b&.is betw~~ the top of th~ Miuk~l.! Lime. tone and 

the e>velt"l.yitig goethite Z<ffl~.. The top of the trela.11d San@tone member b 

ll-Ot Bh,u•ply defin~d. Thv We.stpbalia LbnestGn.e m~ber G! the Stit'a.ng~,r 

Fci-matim,; and the A.muonia .Limestone mem,li,er of the La 1rene1e .Sha.le 

were not i-eeogniee • 

The .-~gtonal 11tru¢tUl'e of tho a.rea. h th$ gentle wester! y dip 

of the .Prairi• l~lains Monoeli.ne. .Small nontectonic 8tt'u~t-EHi may be 

!eund~ Allh.ough th.Iii mineral t'ese(ttces of .t:U>'!'thea.stet'~ Li,e.:v.enwor:th. 

CQWlty al"fl pr.es,ently no.t b~ used mueh, there. b abundant limestone 

and shal~ that a:.ould bo- of g~ea.t eeon.omic ,vaJ.ue,.. 

The• m:oa:'t eutstamiiag un-&o1ved. aeologic pr-obl•ms ia ~ ea.ven.worth 

County are cont:eni.ed with the D:ot1g.la,e O·J<l>'up, .. .Pte.lstocime s tTatigrar,hy, 

and Jr0tmd--water condf.ti,ons . An cu:-p.,.uzed drilU~g progr-am in north• 

ea.«tel'a Y...ans-.s wou.ld. aid in tli~ solution of s.U of trAIIUJ pz,oblem.~ . D~taUed 

interpretative llit.ra.tigraphic t;twJie~ of mere P an 1r.1vanian. unit s will be 

nece&S.aff be!ot;e the e.nvh.-eamcnt. c,f d.\!?position and the paleogeography 

of ui>r'theasttJm Kansa can be fully understood.. Although tl'l.t,?H~e 

sn,ggestod problenl.G are of a. regi'Otlal na:ur•, much of. the data lea.ding 

to thch· iiOlutic:m will come from Leavenworth County. 
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Mea&u1"ed zeotian• in northeastern 

Leaverm.,orth County, KanGa& 
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EXPLANATION 
thin-bedded limestone 

massive-bedded limestone 

wavy-bedded limestone 

chert nodules 
conglomerate 

cool 

shale 

red shale 

calcareous shale 

block shale 

arenaceous shale 

massive sandstone 

cross-bedded 

argillaceous 

sandstone 

sandstone 
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MEASURED SECTION NO. 1 

Location. sec. 19, T. 8 S. , R. 21 E. 
South of Easton on road to cemetery 

Measured by McLaren, 1957 

PLEISTOCENE COVER: float from Big Springs 
Limestone common., 

LIMESTONE: dark brown on weathered surface, 
gray on fresh surfaces; massive; highly fossil-
iferous, abundant brachiopods and fusulinids., 

SHALE; gray to tan; slightly sandy; coal bed 
L 5 feet below top; no marine fossils. 

SANDSTONE: red to yellow; very fine-grained; 
massive; non-fossiliferous. 

SHALE: gray; sandy in part; thin-bedded and 
flaky to blocky; no marine fossils. 

11 LIMESTONE: fresh surfaces blue, weathered 
surfaces tan with red spots; one massive ledge; 
highly fossiliferous, fusulinids, Dictyoclostus, · 
Marginifera, Enteletes, crinoids, bryozoans. 

10 SHALE and SANDSTONE: gray to tan; mostly 
shale with many discontinuous sandstone lenses; 
no marine fossils. 

(CONTINUED ON NEXT PAGE) 

Feet 
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MEASURED SECTION NO. l (CONTINUED FROM PREVIOUS PAGE) 

- - 'I 

)I. 
I-

0 ., 
:t. 

7 J 
- --
··---

-__...__.._ 
· -

..,, 
6 i 

V 
::c. 

I 
I 
I . 

I l 
s ll 

I 1 
f 
'.) 

V 

No. Feet 

9 LIMESTONE: gray; shaley; micaceous; does not 
seem to be persistent unit. 0.8 

8 

7 

6 

5 

4 

SHALE and SANDSTONE: gray to tan to brown; 
calcareous; non-fossiliferous; thin-bedded massive 
sandstone lenses more common near top; 
mkaceoua. 4. 0 

SHALE: gray to green; platy; slightly micaceous; 
sandy; ripple -marked. 11. 0 

LIMESTONE: dark brown to blue; dense; 
massive; highly fossiliferous; brachiopoda, 
crinoids, bryozoans, fusulinids. 3. 5 

SHALE: mostly covered; grayish-green; platy 
to blocky. 11. 0 

LIMESTONE: gray to dark gray, weathers tan; 
upper bed& more massive and have darker color; 
black chert with enclosed fusulinid1 common in 
upper part; scattered brachiopods, crinoid stems, 
bryozoa.ns. 19.0 

(CONTINUED ON NEXT PAGE) 



No. 

3 

0- z 

1 

SHALE: black in lower 3 !eet, upper beds 
gray; platy (bla.ck) to fit!l11ile and blocky (gray)o 

LIMESTONE: blue-gray; fine-grained; 
dense; one single bed; fusulinids and brachiopodso 

SHALE: gray to brown; blocky, base covered 0 

exposed 

47 

Feet 

4o5 

1. 4 

3. 0 
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MEASURED SECTION NO. 2 

Location. sec. 22, T. 8 S., R. 22 E. 
Road cut on U. S. 7 3 at Government Hill, west 
of Leavenworth. Type locality for Leavenworth 
Limestone. 

Measured by McLaren, 1958 

LIM~STONE: light to dark gray on fresh and 
weathered surfaces; wavy-bedded; brachiopods, 
fusulinids, crinoid stems. 

SHALE: yellowish-green to green; clayey; 
blocky; barren. .. 
SHALE: black with scattered white layers; fissile; 
plafy; hard; phosphatic nodules; ledge former; 
conodonta. 

LIMESTONE: light bluish-gray; hard; dense; 
one massive bed; vertical joints; fusulinida and 
brachiopods. 

SHALE: grayish-green to gray to tan; flaky to 
blocky; barren; mostly covered. 

LIMESTONE: brown on weathered surfaces, 
light gray on fresh surfaces; algal; thin wavy beds, 
weathers vuggy; clams and snails. (Thia algal 
cap on the Toronto Limestone is not common in 
northeastern Leavenworth County.) 

LIMESTONE: brown on weathered surfaces, light 
gray on fresh surfaces; massive; dense; abundant 
fusulinida, brachiopods, crinoid columnals, 
bryozoans. 

SHALE: bluish-gray; flaky to blocky; scattered 
sandy beds; barren; base covered. exposed 

Feet 

z.o 

3. 0 

2.0 

1.9 

13. 0 

2.0 

4.6 

10.0 
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MEASURED SECTION NO. 3 

X 

SOIL. 

Locationo seco 36, To 9 So, Ro 2.1 E. 
Northwest of Hyde, about 1 mile 

Measured by Bowaher, 1942. 

LIMESTONE: light brown; finely cry1talline; 
argillaceous; brachiopods and clam a. 

SANDSTONE: light brown; fiii'e-grained; illitic; 
shaley; thin-bedded. 

SHALE: light brown; ailty; illitic; arenaceous 
dark gray concretions. 

SHALE: medium dark browniah-gray; illitico 

SILTSTONE: calcareous, massive, illitico 

COALo 

SHALE and COAL: inte rbeddedo 

SHALE: dark gray; silty; illitic; interbedded with 
brown sandstone near base of sectiono 

.. 

89 -r1 

Feet 
\ 

\ 
\ ·~ 

4.5 

3. 4 

3. 0 

15o4 

L6 

LZ 

0o6 

6.0 
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MEASURED SECTION NO. 4 

Lofation. sec. 4, To 8 S., R o ZZ Eo 
Up and downstream 1 SO feet from bridge 
over Plumb Creek. 

Measured by Bowsher, l 94Z 

13 SILTSTONE: light gray; clayey. 

lZ LIMESTONE: dark 1teel gray; very thin-bedded; 
medium crystalline; crinoidal. 

11 LIMESTONE: dark steel gray; thin-bedded; 
crinoidalo 

10 LIMESTONE: light brown; argillaceoua; irregular 
bedding; hard; Marginifera, otber 

Feet 

300 

LS 

Zo 8 

fos1il1. Zo4 

9 CLAY: brown; very calcareous. Oo S 

8 SHALE: dark gray; clayey; basal 1 foot grades 
into light gray silty shaleo 1 Zo 0 

7 SHALE: dark gray: calcareous; inter-
bedded with limestone dark gray, 
hard). 16. 8 

6 SHALE: dark gray; clayey, blocky in 
upper half, base grades into coal; 

(CONTINUED ON NEXT PAGE) 
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MEASURED SECTION NO. 4 (CONTINUED FROM PREVIOUS PAGE) 91 

r 

No. 

5 

4 

2 

1 

COAL. 

SANDSTONE: light steel gray; clayey; quartzo_se; . 
lignite fragments. · 

, ' 

SHALE: light steel gray; silty; many lignite 
streaks and carbonized plant remains.. _ 

SANDSTONE: gray; very fine-grained; , shaley 
and clayey; minor amounts of lignite fragments. 

SHALE: light steel gray; silty; containing 
irregular sandstone :t>od~e• which _a~e. f~ne, . steel 
gray, nodular, and filled with many lignite streaks 

Feet 

1. 5 

I. 0 

0.9 

and plants. . 1. 3 
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MEASURED SECTION NO. 5 

Location. sec. 35, T. 9 S • • R. ZZ E. 
On south side of stream, can be seen from 
road 

Mea1ured by McLaren, 1958 

No. Feet 

7 SANDSTONE: tan to rust colored; appears massive 
but cro1s bedding seen in close inspection; fine-

6 

5 

4 

3 

z 

1 

grained; ferruginous. ZS.O 

SANDSTONE: thin:..:bedded, not cross "'.'bedded; 
many laminae of black carbonaceous material; 
fresh 1urface1 gray, weathers tan. O. 5 

SANDSTONE: tan; ferruginoua; fine-grained; 
cro11-bedded. 0.5 

SHALE: gray; laminated; platy; grades into sand-
atop.e below; nodules at the top. 1. 7 

SANDSTONE: gray to rust-colored; similar to 
unit 7; grades into shale above. z. 3 

SANDSTONE: gray to rust-colored; massive; 
poorly cemented; fine grained; thin shale break at 
top. 1.9 

SHALE: gray; blocky, clayey; barren; top O. 5 feet 
alternating laminae light and dark gray shale; 
upper contact sharp with conaiderable relief; 
base covered. exposed 30.0 
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MEASURED SECTION NOo 6 

Location. seco 3, T . 8 S., R. Z2 Eo 
Abandoned quarry along Mo, Paco RR. , 
walk south 1/ 2 mile along tracks from 
section line road. 

Measured by McLaren, 1958 

Feet 

3 PLEISTOCENE COVER: till overlain by loess 30.0 

z 

• 'l 
H 

SHALE: light to dark iray; clayey; blocky; no 
· fossils; many yellow parallel to bedding; 

thin black layer at top (0. 2 feet). 4. 0 

LIMESTONE: light to dark gray, mottled appear-
ance, reddish in part; appears brecciated; much 
c ry1talline calcite ( calcite veinlets run in all 
directions and give weathered surface rough texture); 
hard; few scattered brachiopoda and crinoid stems, 
algal; base covered. exposed lZ. 0 

(outcrops 1 mile north ndicate this limestone is at 
least 14 feet thick) 
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MEASURED SECTION NO. 7 

Location. sec. Z3, T. 9 S. , R . ZZ E. 
South side Seven Mile Creek, walk 1/8 mile 
west along stream from section line road. 

Measured by McLaren, 1958 

Feet 

COVER: locally the Tonganoxie Sandstone exposed. 30. 0 

SHALE: dark gray; medium hard; platy, very slick 
when wet; many limonite streaks, barren. 15. 0 

LIMESTONE: tan, weathers reddish-brown; 
shale parting in middle; earthy; Hu~tedia, crinoid 
stem•, high-spired gastropods. LZ 

SHALE: same as unit 5 5. 0 

MUDSTONE: dark gray, yellow on weathered 
surfaces; flagstone-like nodules; conchoidal 
fractures; ferruginous; dense. O. Z 

SHALE: same as unit 5, base covered. exposed 9. 7 

(top of Stanton Limestone approximately 10 feet 
below base of section) 
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MEASURED SECTION NO. 8 

Location. sec" 18, T. 9S., R. 23E. 
Quarry aection north of K-5 and 1 mile 
north of State Prbon quarry. This quarry 
recently re-opened. 

Measured by Ball, 1957 

Alternating silty gray-tan and blue-gray shale and 
even-bedded micaceous sandstone beds; sparse 
plant remains in sandstone; discontinuous are-
naceous limestone beds are random levels in quarry 

95 

Feet 

wallao 9o 0 

CONGLOMERATE: limonite and limestone 
pebbles in lime matrix; not continuous in quarry 
wall" lo 0 

Alternating olive drab to blue-gray silty, clayey 
shale and fine-grained sandstone or siltstone beds; 
variable thickness. 4.0 

CONGLOMERATE: gray to brown; ironstone and 
limestone pebbles, brachiopod, clam, crinoid, 
and fuaulinid fragments in a lime matrix" 1. 0 

1 LIMESTONE: gray to buff; thin irregular beds; 
fine-grained; compact; Compodta, Marginifera, 
Neospirifer, Punctospirifer, Juresania, fusulinids, 
high-spired gastropods, crinoid fragments; thick-
ness variable b~cause of hummocky top surface 
that bas Z to 3 feet of relief within the quarry walls; 
base coveredo exposed 8. 0 
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MEASUREµ SECTION NO. 9 

Location. sec. lO, T. 9 S. , R. Z3 E. 
Kansas State Prison Quarry 

Measured by Ball, 1957 

No. Feet 

16 PLEISTOCENE COVER: 

15 SHALE: gray to tan; flaky; silty. 

14 CONGLOMERATE: limestone and limonite 
fragments in a limy inatrix,, 

13 LIMESTONE: gray-blue to ta..n; thin irregular 
beds; fine-grained; abundant crinoid fragments, 

3. 0 

1. 0 

Composita, Dictyoclostus, Hustedia. 11. 0 

lZ SHALE: gray in lower 0. 4 feet, black and fissile 
in next l. 4 feet, gray and platy to flaky upward in 
upper 2. 0 feet; Ozarkodina. 4. 0 

11 LIMESTONE: blue to brown on fresh surfa.ce, 
weathers brown; single thick even bed; extremely 
fine-grained; brittle; Composita, Enteletes, 
Juresania, fusulinids. z. 5 

10 SHALE: gray to tan; flaky to blocky; silty and 
clayey; seemingly ba.rren. 25. 0 

(CONTINUED ON NEXT PAGE) 



s 

MEASURED SECTION NO. 9 (CONTINUED FROM PREVIOUS PAGE) 
o ·E 
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No. Feet 

9 LIMESTONE: gray to brown; thin to thick and 
slightly irregularly-bedded; fine.grained; compact; 
Bellero:ehon, Compo sit&, Enteletes, ]:,inoproductus, 

~9 

.- Neoa:eirifer, crinoida, echinoide, fusulinids, .-.~ 
;r. fenestrate and ramose bryozoana: crystalline 
d1 
£ calcite. 11. 0 
• 

Vl 
8 SHALE: gray-blue; flaky; seemingly barren; 

lower inch of unit red-brown. 0.6 
II . 7 LIMESTONE: gray to brown; slightly irregular u 
','\ 

bedding; Osagia, foraminifera, brachiopods, 
crinoids in lower Oo 4 feet; upper O. 6 feet a codular, 
shaley limestone with crinoidso lo 0 

).. 

u 6 SHALE: gray to tan; flaky. 0.2 4 'L 

.. 5 LIMESTONE: gray-blue on .fresh 1urface, 
.! weathers tan; single even bed; fine-grained; L 

11,.. 

2 Ill compact; Composita, Myalina middle and lower 
\. parts. 2.0 
f 
f 

4 CONGLOMERATE: brown0 cl&y and limestone l!J 
fragments in a lim.y matrix; Avi.culopecten, 
Composita, crinoids; thickness variable. 0.9 

3 SHALE: gray to tan; blocky; contains 
ferruginous limestone nodules 0 Zo8 

z LIMESTONE : gray to tan; thin-bedded; sbaley; 
barreno 1oz 

1 SHALE : gray-blue; blocky; calcareous; lower 
contact coveredo exposed 3. 0 

! ;¢ 
, : -;a~·;,. 
' ' . ,.J. 

l'i 
I]'~ 

i,i:i?~ ~-
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MEASURE!> SECTION NO. 10 

Location. sec. 29, T. 9 S. , R. 2.3 E. 
Along drainage ditch east from highway K-5 

Measured by Ball, 1957 

No. 

20 PLEISTOCENE COVER. 

19 LIMESTONE: gray-blue on fresh surface, 
weathers buff; brittle; Composita, Meekella, 
fus ulinids, c rinoids. 

18 SHALE: gray-green; blocky; clayey, sterile. 

17 LIMESTONE: gray-white on fresh surface, 
weathers buff; h.ifi;hly weathered in upper part; 
partly covered; brachiopods, crinoids, fenestrate 
bryozoans. 

16 COVERED INTERVAL. 

15 LIMESTONE: gray on fresh surface, weathers 
buff; fine -grained; Dictyocloatus, Echinoconchus, 
Marginifera, crinoids, echinoids, fenestrate 
bryozoans. 

Feet 

14.0 

14 

13 

SHALE: yellow; blocky. O. 3 

.. 
LIMESTONE: blue on surface, weather a buff; 
extremely even, could be used for dimension stone; 
profuse Composita. 1. 0 

lZ SHALE: gray to tan in lower part, yell~w-green 
in uppermost part; blocky, clayey; seemingly 
barren. 

(CONTINUED ON NEXT PAGE) 
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MEASURED SECTION NO. 10 (CONTINUED FROM PREVIOUS PAGE) . 

No. Feet 

11 LIMESTONE: gray on fresh surface, weathers buff; 
thin irregular beds; Composita crust caps unit. L 7 

10 SHALE and LIMESTONE: two thin shales and a 

9 

88 

7 

brachiopod-bearing limestone blue-gray in coloro 0. 6 

LIMESTONE: blue-gray to tan; thin irregular beds; 
detrital Osagia$ ioraminifers, brachiopoda, crinoidsg 
echinoids, raznos e and fene st rate bryozoans,; 
abundant crystalline calcite. 6. 0 

SHALE: brown; seemingly sterile 0. 4 

LIMESTONE: light gray~blue on fresh surface, 
weathers buff; thin, irregular beds, fine-grained; 
Dictyoclostus, Marginifera. crinoids, echinoids, 
ramose and fenestrate bryozoans. 3. 5 

6 SHALE: gray-blue on fresh surface, weathers tan; 
flaky; abundant Crurithyrie, echinoida. 0. 5 

5 LIMESTONE; gray to tan; even-bedded; compact; 
Osagia, fusulinids, echinoid spines. 

· 4 LIMESTONE: gray to tan; even-bedded, fine-
grained; compact; Echinoconchus, Juresania. 
Marginife_ra, fenestrate bryozoans. 1. 6 

3 S~LE: gray to tan; locally bla.ck; platy to blocky; 
clayey; blocky and red in upper portion with cal-
careous nodules. 24. 0 

2. LIMESTONE: gray on both fresh and weathered 
surfaces; single even bed; highly detrital; abundant 
Osagia, sparse Myalinai _M.arginiferai Neospirifer 0 0. 6 

1 SHALE: gray; poorly bedded; clayey, very profuse 
Myalina. LO 

0 LIMESTONE: gray to tan on fresh and weathered 
surfaces; even-bedded; highly detrital; Osagia,-
oolith banding; abundant Mya.lina, Aviculopecten, 
Septopora, Linoproductu.a, high-spired gastropods; 
lower contact covered. exposed z. 6 
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