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THE GEOLOGY OF SHAWNEE COUNTY• KANSAS 

J. M. Jewett 

State Geological SW-Vey of Kanaaa 

Lawrence, March 18, 1960 

Tbe State Oeologtoal Survey bu not iaalled a publication apecUically on Shawnee 

County, but varloua pbuea of tbe county'• geology are treated In several reports. To 

lnaure better underatandlng of thla paper, wbloh la a brief and general report on 

geologic conditions in Shawnee COUDty, references are made to tbe following Geolopcal 

Survey publications, which are enoloaed: 

Map No. 1 

Map No. lA 

Map No. 10 

Map No. 63 

Map No. 90-1 

Bull. 96 Pt. 5 

Bull. 104 

Bull. 135 

(Chart) 

Geological Map of Kanaaa 

Surface F eaturea of Kansas 

The Petroleum Induatry In Kanau 

Coal Reaouroea of the W abaunaee Group In Eutern Kanau 

Kauaa Pita and Quarries 

GeoloiY llDd Ground Water Resow-cea of Kanau River 
Valley between Lawrence and Topeka 

011 and Gu In Eastern Kauaa 

Geology and Ground Watex- Resource• of Kanaaa River 
Valley between Wamego~ Topeka 

Grapblo Representation and ClaaaUtoation of Rocks ID 
Kanau 

Important beneflta aocrue from understanding geologic conditiona. The character 

of agricultural aotla, the abundance or paucity of water, atabllity of foundation■, adaptability 

of earth materials for making reaervoira (for water and other fiutda) above or below 
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growid are example• of tbe relation of geology to varlou.a eoonomlc aotlvttlea. Laying 

plpea and cable• underground and maldlli exoavatlou ln defenae proJecta can be planned 

and carried out only with knowledge of condttiona in tbe rock.a. Tbe relation of geology 

to exploitation of eoonomlo mineral producta la obvtoua. 

GEOLOGIC CONDITIONS 

Oeolopc oondlUona of an area of tbe earth'• surface generally can be com­

prehended beat aa a mu• of bedrock, the upper part of wbloh la shaped into a surface 

of reUef and at least partly covered with more or lea• recently accumulated materials. 

Tbe mua of bedrock la of indefinite depth and the covering materlala commonly are 

called •w-ftclal depoaita. In Shawnee County tn areaa of oonatderable extent tbe aw-­

flotal material la only a thin veneer of aoU; elsewhere ln tbe county, aa ln Kanaaa River 

Valley, aand. and gravel and other WlOonaoUdated material• are many feet thick. In 

place a, aw-ftolal depoalta are abaent; tbeae are expoaw-ea of bare rock. 

SUrflclal depoalta. --In Shawnee County the thicker aurflolal accumulattona are 

(1) alluvium, largely aUt, ■and, and p-avel, that partly ftlla stream valley■ carved 

from bedrock and (2)wldeapread upland depoalta that moatly are of glacial origin. 

Solla. whether formed on unoouolldated aedlmenta aa valley alluvium and on glacial 

drift or formed from bedrock such u now immediately underlie• them, are tbemaelvea 

part of the mantle rock. Wind depoaita have been added to other veneering matertala 

1n moat parts of tbe county. Hence the aotla and other uncouoUdated aw-ficlal material• 

are complex and not everywhere well underatood. 

Streamvalleya lu Shawnee County are partly filled wlth ·&Ut, aand, and gravel. 

The filling tn Kauaa River Valley 1• about 75 feet thick. In amaller atreama the fUllng 
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commonly i8 of leaaer thlck.neaa. Formerly Kansu River Valley wu filled to a level 

about 100 feet above the preeent flood plain, or valley "bottom'' land. The river baa 

re excavated and partly -re-filled ita valley several time• within the laat million yeara. 

Remnants of tbe former valley fUUnp now are atep-llke land forma that are called 

terrace•. In places terraces form the immediate wall of the preaent river valley and 

the alluvial deposits aeem to grade laterally into upland glacial deposits. These 

condtttona ln and along Kauu River Valley an shown graphically Oil P late 3 tn Bulletin 

96, part 5 and Oil Plate 3 ln Bulletin 135 of the Kansas Geological Survey. Stream-

laid deposits are not confined to the present river valleys, gravel beds coulaUug moatly 

of coarse chert fragment.- occur locally at elevations about 200 feet above nearby 

streama. 

The importance of aur!lclal deposlta ls germane to aeveral· altuatlona. Tbeae 

unoouoUdated highly pervloua acoumulatlona, where thick, aa in river valleys, -~e 

freah -water r eservolra. They are parent rook of aolla over wide areas and are sou.roe■ 

of eommerolal sand and gravel. Tbelr presence at oonatrucUou altee la conaequentlal, 

e■peolally because they conceal trregularltlea ln the uo.derlylng bedrock surface. 

Bed.rook. -- Bedrock tbat conatltutea the outer part of the earth's cruat la of 

lndefinlte thlokneas. Drilling■ in Shawnee County reach very ancient oryatalUne rook 

at an average depth of about 3,200 feet • . Subsurface atrata above the oryatalllne basement 

ln the county are described ln BulleUn 104 (p. 337-338). Theae are the potential oll• 

and gu-bearlng rooks of the area. 
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ClaasUloatlon and graphic de■crtptlou of the rocks tbat orop Ollt at tbe ■urfaoe 

ln Sbawnee County are ■hown on the chart "Rooks ln Kansas'' that aooompanlea tbl• 

paper. The part of the rook column that crop• out ln Shawnee County iDOludea tbe 

SbaWDee and W abauuee Groups of Pennaytvantan age and tbe Admire Group ud lower 

part of tbe Counct.l Grove Group of Permian ap. 

A geolopo map of Kauu and a map showing surface featau'es ln the atate accompany 

thla report. These maps are atde in undemanding tbe diatributton of outcropping 

Pennaylvanlan and Permian rocks. Tbe older, and 11trattgraph1oally lower, layer• of 

bedrock are expo■ed in areas of low elevation 1n the eastern part of Shawnee County, 

younger atrata are preaent in tbe weatern part. Tbe outcrop belts of ■trata trend in 

north-south direction■• Tbe beda are lnollned (dip) westward, hence atrata that crop 

out in the eutern part are about 900 feet below tbe land aurfaoe ln the weatern part 

of tbe ooumy. The outcropping rooks are principally shale, Umeatone, and sandatone. 

LlmeatoQe beds are more reai■tant to eroalon and hence commonly occur 1n eut-faclq 

e■oarpmenta. Tbl• aituatton, whloh la pneral and ta modUled by local topograpby and 

geologic structural condlUODa. la represented on tile aurfaoe, features map. 

ECONOMIC GEOLOGY 

The more aapeota of economic geology may be summarized. 

Water. Well• in the al111vtum in Kauu River Valley yield amount■ ranging from 

a few hundred to about 1,500 pllou of water per mtuute. Alluvium ln smaller valley• 

and aome thtok depoaita of glacial drift yield &mailer amount■ of water. In moat of 

Shawnee County. water lu bedrock deeper tban about 200 feet la blghly mineralized and 
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unaulted for domestic use, for Uve stock, or for lrrlption. It abould be noted, however, 

that the depth to mineralized water varies from place to place. Shallow bedrock condlttou, 

alao, vary from place to place; hence 1n areas without thick aurflolal depoalta, tbe 

ground-water 1ltuatl011 differs from farm to farm. In plaoea shallow 1andatonu are 

freab-water reaervotr1 of auffiolent capacity to support good farm wells bl1t not lrrlptlon 

(except on a very amall aoale) weU1. Moat of-the thicker ltmeatonea contain amall 

amoilllts of water lu areas not ·far from their outcrops. In some parta of the oouuty, 

wells of even a few gallona per minute are not poaaible~ Water for farm and domeatle 

use 1n these areas muat come from aourcea other than ground-water aupplles. 

In almost all parts of Shawnee County the topography and near-aurfaoe geologic 

condltioua are auoh tbat farm pond• can be constructed, but tt &hould be underatood that 

efflolent dams can be bldlt only lf planned 1n aocordanoe to geolopc condttlou at the ate • 

It ta obvioua tbat Kansas River 1a a large potential u well u an actual supply 

of water. The river and lta alluvium offer water for considerable urban expanaion, 

lndutrlalizatlon, and irrigation. There are amaller permanent stream■ ln .the ooWlty; 

Wakarusa Oreek, Slumanunga Creek, Soldier Creek, and others are of eoonomlc 

importance because of water tn their alluvial ftll1 and in tbe creeka tbem1elves. It 

should be understood, however, that .ln tlmea of drought tbe, amaller atreama oeue to 

flow. 

Sand ~ gravel . --Kana~ River and tta alluvial ftUtng are nearly lnexhauatlble 

/ . 

sourees of aand and gravel. TheN material• may be taken dlreotly from the river bed 

or tu pita on tbelood plain or on river terrace■• Tbe aupply in tbe river ia being 
' 

replaced except in Ume• of very low water. The amowit ta the valley fill ls very large. 
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Reported 1.and prod11otlon ln Shawnee County in 19581• 542,024 tou; gravel 

30,079 ton■• The reported value of tbe two oommodiUea la $446,.471. 

L1me8'tone. --Moat of tbe Umeatone commercially quarried in Shawnee County 

ls from tbe Deer Creek formation, in the eutern part of the County, and from tbe 

Bern and. T.opeka formatiou in the central part. ProduoUon of Umeatone in 1958 waa 

reported u 346,845 tou, valued at (after oruablng) $496,000. The map, "Kauu 

Pita and Quarriea". ahowa -tbe locatiou of qwu-rtea u of 1951. Llmeatone quarrie■, 

of oourH, are situated in accordance with dl•trlbutlon of au1table quarry ledge■. 

Seemingly Umeatone quarrying cannot be done aa eoonomloally ln Shawnee County as in 

aome other parts of the atate, where there are thicker limestone ledgea. Umeatone• 

ln Shawnee County cannot compete favorably with those ln younger formatlou now betn1 

quarried for building atone near Junction City and in Cowley CollJlty. 

Ceramic ~ material. --Many years aao brick waa manufactured from raw material 

taken from the upper part of the Severy Shale ln the we■t part of Topeka. Although 

there 1• couiderable raw material available ln thla part of tbe atate for maklna ceramic 

products, the eatabllahment of a sizeable ceramic lnduatry la unlikely becaue of the 

abeeuoe of a nearby supply of aultable fuel. 

Coal ....... aeference ta made to Bulletin 68. Coal baa not been mined In Shawnee 

County for many year&, and, although proved reaervea of coal in the county are ln 

exce■■ of 15t mllllon tona, tbe coal la not economically mlnable. No known coal bed 

ln Shawnee County la thicker tbaa about 17 lnobea. 
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on a.pd P! popatblUtlea. --Tbe Geologloal Survey bu record of 32 wells that 
. . 

have been drilled aa on and gaa teata ln Shawnee County. It ii napeoted tbat very 

minor amount• of gu were found ta aome of the holea, but ti.re baa been 110 commercial 

produoUou of either oil or pa tn tbe county. 

Reference ls made to Bulletin 1-04 (p. 336-340). Three wells have been drilled 

la Shawnee County alnoe 1954, when the buUeUn waa pilbllabed. Theae are: (1) Musgrove 

Petroleum Company No. 1 Hetland, NW NW NW aeo. 6, T. 10 s., R. 13 E. total depth 

3329 feet, stopping iu Precambrian rooks; (2) the Geo. F. Jobuoa, Jr. No. 1 Vlergever, 

oen. SW NE aeo. 36 T. 11 8., R. 13., total depth 2781 feet, stopping tn Slmpaon rooka; 

and (S) Eureka Drilling Company et al. No. 1 Mmln, NE NW aeo. 1, T. 12 S. , R. 14 

E., total depth 2640 feet, atopptng in Viola roou. From Ftaure 54 and Table 64 ln 

· Bulletin 104 and from data on tbe three recently drilled wella, lt ta apparent tbat Shawnee 

County la not thoroughly teated. Future teaUng might d1aoover oil, tbough the record 

to date 18 QOt opttmtatlo. 

Reference la made to the map, t'Petroleum Indu.atry lo Kanaaa", to tndtoate the 

pograpblc relaUou of Sbawoee Coumy to oll- and gaa-procbaoing areas. 

Sygeated ~ material• for~ uaea. --Tbe chief requialtea for portland 

cement maklng, Umeatone and clay (tu the form of shale). are plentiful tn Shawnee 

County. However, there are no near aurfaoe limestone beda u thick aa those ln places 

wbere cement la belni made. It 1• believed that among tbe llmeatonea tn the county, 

the Deer Creek 11 beat adapted for agrloultural Umenone produoUon. Shale ot silty 

alluvial material could be blended with llmeaton.e for maldng rook wool; however, lack 

of tblck lt.meatone depoaita would make larp aoale operation dlfftcult. 
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Condltlona eUitable for underground atorye. --It does not seem out of place 

here to oaU attention to the uaefuloes• of underaround reeervolra for tbe atoraae of 

petroleum Uquide and gaaee. The need for underground atorage apace for fuel• bavtng 

seuonable demanda and for matertala neoeaaary to defeue la obvtoua. In uveral 

parts of the country, liquid petroleum guea (LPG) or otber petroleum hydrooarbona 

are atored ln oavltle•• that have been excavated from abale at deptba of several hundred 

feet. There are several zonea wttbln a depth of approximately 1, 000 feet ln Shawnee 

County that are believed to be allitable for mined-out reservoirs. 

The atorage of natural gas ln depleted 1u pool• near area• of large and 

seuonable demanda la common. In Jefferson County gas la ■tored ln the old McLo11th 

pa field. Not all gu storage proJeota need be in atnact11rea that formerly contained 

gaa. Porou eandatone depoalta ln etruotural poaltlona that caue introduced gu to be 

retalQed are now bel113 11tillzed in aome parta of the country. It la believed that suitable 

condition• for tbla kind of pa etorage can be found ln many pa.rte of eutern Kauaa. 
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