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GENERALIZED GEOLOGY OF KANS AS
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LAMBERT CONFORMAL CONIC PROJECTION
WITH STANDARD PARALLELS AT 33° AND 45°

NORTH AMERICAN DATUM OF 1983

SCALE 1:50 000
1 0 1 2 3 40.5 MILES

1 0 1 2 3 4 50.5 KILOMETERS
Elevationcontoursare presented forgeneralreference.U sed inth e U .S.GeologicalSurvey’scurrentU S Topo
1:24,000-scale topograph ic map series,th ey w ere generated fromh ydrograph ically improved 1/3arc-second
NationalElevationDataset(NED)data and smooth ed during processing foruse at1:24,000scale.Insome
places,th e contoursmay be more generalized th anth e base data used forcompilationof geologic outcrop
patterns.Outcrop patterns onth e map w illtypicallyreflect topograph ic variationmore accurately th anth e
associated contourlines.R epeated fluctuationofanoutcropline acrossa contourline sh ould be interpreted as
anindicationth at th e mapped rockunit is maintaining a relatively constant elevationalong a generalized
contour.
R oads and h igh w ays are sh ow nonth e base map as represented by data from th e Kansas Departmentof
Transportation(KDOT),U .S.CensusBureau,and oth ersources.U .S.Department of Agriculture – Farm
ServicesAgency(U SDA-FSA)NationalAgriculture ImageryP rogram(NAIP )imageryalsow asused toch eck
road locations.
Sh aded relief isbased on1-meterh ydroflattened bare-earth DEMsfromth e State ofKansasLiDAR Database.
Th eDEMimages,in ER DAS IMAGINEformat,w eremosaicked intoa single outputDEM, dow nsampled to 5-
meterresolution,and reprojected todecimaldegrees.Th e outputDEM w asth enconverted to a h illsh ade,a
multidirectionalsh aded-relief image using anglesofilluminationfrom0°,225°,270°,and 315°azimuth s,each
45°above th e h orizon,w ith a 4x verticalexaggeration.
Th is geologicmapw asfunded in part byth e U SGS NationalCooperativeGeologic Mapping P rogram.
Supplementalmapping w asconducted byJamesR . McCauleyin 2007–2008.
Th e Miami Countymap w asproduced using th e ArcGIS systemdeveloped byEsri (EnvironmentalSystems
R esearch Institute,Inc.).
Th eKansasGeologicalSurveydoesnotguarantee th ismaptobe free fromerrorsorinaccuraciesand disclaims
anyresponsibility orliabilityforinterpretationsmade fromth emap or decisions based th ereon.
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GENERALGEOLOGY
Miami Countyconstitutesanarea ofabout590mi2(1,500km2)ineast-centralKansas.Th e surficialsedimentary
rocks— alternating beds of limestones and sh ales,representing cycloth ems— are P ennsylvanian(Missourian
Stage)inage and comprise th e majorityof th e KansasCityGroup and Lansing Group(Zeller,[1968]2018;
Obornyetal.,2022a).Th e oldestrocks(Herth a Limestone)cropoutinrivervalleysinth e south easternpartof
th e county,w h ereasth eyoungestrocks(StantonLimestone)formth euplandsinth enorth w estand are commonly
mantled byclayeyalluviuminterbedded w ith ch ertgravels.Q uaternaryloessdepositsare mostlyfound inth e
north eastpartofth e county.Holocene sedimentsoccurascolluvialslope deposits,alluvialfans,and terrace and
floodplainfillsinstreamvalleys.
GEOMORPHOLOGYANDGEOGRAPHY
Miami Countyislocated inth e Osage P lainssectionofth e CentralLow landsph ysiograph ic province.Gently
dipping P ennsylvanianlimestonesand sh alesunderlie th e entire countyand h ave beeneroded tocreate cuestas
w ith broad,flattogentlyundulating dipslopesand steepscarpslopes.Naturalvegetationisamixtureoftallgrass
prairie and oak-h ickoryw oodland.Topograph ic relief is369ft(113m);th e low estpoint(788ft[240m])is
located inth e MaraisdesCygnesR ivervalleyw h ere th e riverexitsth e countyatitssouth ernboundary,and th e
h igh estpoint(1,157ft[353m])isinth e north eastpartofth e countynearth e tow nofLouisburg.Th e countyis
primarilydrained byth e MaraisdesCygnesR iverand itstributaries,w h ich include Bull,W ea,P ottaw atomie,
and Middle creeks.Th e county h asnomajoraquifers and soth e area is h igh lydependentonsurface w ater
supplies,w ith reservoirssupplying much ofmunicipalw aterneeds.HillsdaleLake,a federalpublic w atersupply
reservoir operated byth e U .S.ArmyCorps of Engineers,isth elargestlake inth e county.
S TRUCTURALGEOLOGY
MiamiCountyislocated w ith inth e P ennsylvanian-agedForestCitybasin(Lee,1943).During depositionofstrata
inth e county,manyunitsw ererelativelyflatapartfromcomplex build-upsofcarbonatemoundsdeposited during
th e Zarah Subgroupinterval. Today, strata w ith inth e countytend to diptoth e north w estatabout 20ft(6m)per
mile and strike south w est-north eastalong th e length ofth e post-P ermianP rairie P lainsmonocline(P rosserand
Beede,1904).Becauseofth epresenceofprominentcarbonatemoundsinth e south w esternandnorth easternparts
ofth e county,strikeand dipdirectionsvarysignificantly.Th esemoundsacted astopograph ic h igh saccompanied
bylow lying areasinw h ich latersedimentsw ere deposited.Assuch ,sedimentsoftendrape aw ayfrommounded
areas.Anumberofminorfaultsth attend toh ave anorth w est-south eastorsouth w est-north eastorientationh ave
beendocumented inth e county,inparticulararound th e tow nsofSomerset,Hillsdale,P aola,and approximately
5milesw est of Louisburg (Miller, 1966).
MINERALRES OURCES
Agriculture isanimportantpartofth e economyofMiami County.U pland soils,developed inresiduumandloess,
supportpasture and a varietyof cultivated crops.Alluvialsoilsinrivervalleysare used mainlyforcultivated
crops.Severalcarbonate rockunits inth e county,such as th e Low erFarley,U pperFarley,and Argentine
Limestones,provide animportant sourceofbuilding stone asw ellascrush ed rockforroad construction.Oiland
gasproductioninMiami Countycomesfromth e ForestCityCoalGasArea.Oiland gasfieldsinth e county
includeBeagle,Black,Block,Louisburg,and P aola-R antoul.In2021,2,517w ellsproduced 162,940barrelsof
oiland no gas(KansasGeologicalSurvey, 2022).Totalcumulative productionforth e countyth rough December
2021is30,825,547 barrelsof oiland 3,020,339th ousand cubic feet (mcf)of gas.

GEOLOGICUNITS
CENOZOICROCKS
Qu a ternaryS ystem
Pleistocene-Holocene

Undifferentiateda llu viu m —U ndifferentiated alluviumcomprisesvalleyfillsbeneath anextensive alluvial
terrace(T-1)and th emodernfloodplain(T-0)ofth eMaraisdesCygnesR iverand itstributaries.T-1alluvium
consistsofclay,silt,sand,and gravel,w ith th e coarsestsedimentscomprising th e low er3–6ft(0.9–1.8m)
ofth e alluvialfills.Th e fine-grained alluviumismostlybrow n,darkyellow ish -brow n,and yellow ish -brow n
siltyclayloam.Th esedepositscanreach th icknessesgreaterth an70ft(21m)inth eMaraisdesCygnesR iver
valleyand typicallyare4,000to11,000yearsold.Y oungeralluvialdepositscompriseth evalleyfillsbeneath
th e modernfloodplain.Th e fine-grained floodplainfaciesare mostlydarkgray,gray,darkgrayish -brow n,
and grayish -brow nsiltyclay,and siltyclayloam.
Colluvia la pronanda llu via lfa ndeposits—Depositsofclay,silt,sand,and graveloccuronfootslopesand
toeslopesinvalleylandscapes.Th ese depositsmostlyaccumulated during th e earlyand middle Holocene,
alth ough some maydate backtoth e terminalP leistocene,and th ey comprise both colluvialapronsand
alluvialfans.Th e colluvialapronsconsistofmassive depositsofpoorlysorted sedimentsth atincludemany
angular,bedrock-derived pebblesand cobbles.Th e alluvialfansformed w h ere small,intermittentstreams
enterth eMaraisdesCygnesR ivervalleyand th evalleysofitsmajortributaries.Th efandepositsarestratified
and consistofw ell-sorted alluviumdominated bybrow n,darkyellow ish -brow n,and yellow ish -brow nsilty
clay,siltyclayloam,and siltloam.Th inlensesofgravelarecommon,and buried soilsoftenoccuratth e top
ofupw ard-fining sequences.
Loess—Depositsof grayish -brow nand reddish -brow nloess coverh illtops and h igh alluvialterraces in
portionsofMiami County.Depositsof grayish -brow nsiltloammake up th e P eoria Loess,w h ich dates
betw eenca.25,000and 11,000B.P .Insome areas,erosionh asstripped off th e P eoria Loessand exposed
reddish -brow nsiltysedimentcomprising th e Loveland Loess.Th e distributionof th e Loveland Loess is
indicated byth e W elda soilseries.Th e Loveland Loessaccumulated betw eenca.160,000and 130,000B.P .
and fromca.90,000to75,000B.P .insomeareas.Depositsofloessmoreth an10ft(3m)th ickw eremapped.

NeogeneandQu a terna ryS ystem s
Neogene-Pleistocene

Neogenea llu viu m a ndPleistoceneterra ces—Clayey alluviumofteninterbedded w ith ch erty gravelis
commonbeneath h igh terraces and onh illtops inMiami County.Th e age of th ese alluvialdeposits is
unknow n.How ever,based onth eirpositioninth elandscape,th e depositsonth e h illtopsprobablyaggraded
during th e Neogene (Aber,1998),and it islikely th atth e h igh -terrace fills date atleasttoth e middle
P leistocene.Th elow er3–6ft(0.9–1.8m)ofth eterracefillsand h illtopdepositsconsistofch ertygravel.Th e
overlying fine-grained alluviummostlyconsistsofdarkgray,gray,darkgrayish -brow n,and palebrow nsilty
clay.Th e distributionoffine-grained alluviuminterbedded w ith ch ertyalluvialgravelsisindicated byth e
Kenoma soilseries(P enner,1981).R edoximorph ic features,including strong brow nand reddish -brow n
mottlesand ironand manganese oxide concretions,are commoninth e upper3–10ft(0.9–3m)ofth e fine-
grained alluvium.Alluvialdepositscomprising th e fillsofh igh terracesare typically20–30ft(6–9m)th ick,
butth e alluvialdepositsonh illtopsgenerallyarelessth an15ft(4.5m)th ick.Aveneerofloessth atisless
th an3ft(0.9m)th ickoftencapsth e h igh -terrace and h illtopalluvialdeposits.

PALEOZOIC
Carb oniferousS ystem —Pennsylva nianS u b system

Th e follow ing unitdescriptionsare compiled fromNew ell(1935),Miller(1966),and Obornyetal.(2017)
unlessnotedoth erw ise inth etext.U nitth icknessesand depositionaltrendsarefromboth Obornyetal.(2017)
and th isstudy.Descriptionsmade byNew ell(1935)and Miller(1966)ofstrata w ith inth e Zarah Subgroup
intervalare h ereinadjusted toaccommodatenew unitcorrelationsmade byHeckeland W atney(2002)and
Obornyetal.(2017).Th irty-th ree drillcores and 256geoph ysicaloilw elllogs w ere used inassessing
subsurface ch aracterand distributionofunitsinth e county.Th ese data are provided inth e accompanying
open-filereport(Obornyetal.,2022a).

La nsing Group
S tantonLim estone—Th e StantonLimestone(typicallyabout35ft[10.7m]inth ickness)isth e uppermost
formationinth e Lansing Group.Th isformationisabsentth rough outmuch ofth e countydue toerosionand
isrestricted toth e farnorth -centraland north w esternpartsofth e county.Itcontainsfivemembersth atare
represented byth ree limestones interbedded w ith tw osh ales.Inascending order,th ese membersare th e
CaptainCreek,Eudora,Stoner,R ockLake,and South Bend.Th eCaptainCreek Lim estoneMem ber(5–
12.25ft[1.5–3.7m])iscommonlya pale yellow ish -brow ntoligh tgray,medium-grained,massive-bedded
limestone.Amottled darkgraytoblue intraclastfaciesisoftenobserved inth eunit’supperpart,w h ich may
be siltyand ch erty.Crinoids,brach iopods,bryozoans,and ph ylloid algae are commoninth isunit.Th e basal
contactisoftensmooth ,yetabrupt,w h ereasth euppercontactismore gradationalw ith th e overlyingEudora.
Th eEudora S h a leMem ber(3.7–8ft[1.1–2.4m])isw ellknow nforitsblackfissilepyritic sh ale faciesth at
locallymakesup40–60%ofth emiddle partofth e unit.Th elow erand upperpartsare typicallygradational
w ith th eCaptainCreekand Stoner,respectively,and composed ofnon-fissile fossiliferoussh ale th atisgray
toligh tyellow ish -brow nincoloration. Th isunitproducesaprominentgamma-raypeakingeoph ysicallogs
th atmakes itreadily correlative inth e subsurface th rough outth e regionand contains importantzonal
conodont speciesIdiognathoduseudoraensis(Barricket al.,2013;Oborny et al.,2017).Th e S toner
Lim estoneMem ber(consistentlyabout16ft[about4.9m]inth ickness)ispoorlyexposed inMiamiCounty
butdevelopsprominentescarpmentsinJohnsonCountytoth enorth ,w h ere ith asbeenextensivelyquarried
nearOlath e.Th ere,th e unit is composed of a bluish -gray to w h ite-buff,w avy,th in-bedded to blocky
limestone w ith numeroussh alepartings. Th eunitisfinegrained and mayh ostcalcite-filled vugs.P rominent
fauna documented inth eunitincludeph ylloid algae,Triticitessp.(fusulinids),crinoids,and,lessfrequently,
gastropods,brach iopods,sponges,and solitaryrugose coral.Inmanyplacesw ith inJohnsonCountyand th e
surrounding area,th e uppercontactof th is unit w ith th e overlying R ockLake is irregularand abrupt.
Approximately4ft(1.2m;a consistentth icknessforth e unit)ofth eRock La keS h a leMem berispoorly
exposed inth e north w esternpartofth e county,w h ere itiscomposed of w eath ered graysh ale.Th e unit’s
uppercontactisabruptlyterminated byfine-grained sandstoneofth eoverlying South Bend.Th e S ou th Bend
Lim estoneMem ber(consistently 3–5ft [0.9–1.5m] inth ickness w ith inth e subsurface)becomes
increasinglymore interbedded upw ard w ith cleanlimestone,sands,and ooid grainstone.W h ere th emember
isleastsandy,fossilsmaybeabundant,th emostprominentofw h ich include brach iopods(Meekellasp.)and
fusulinids(Triticitessp.). Th euppercontactofth e South Bend w ith th e overlying W estonSh aleMemberof
th e StrangerFormationisnotobserved inth e county.Th ough th e W estonSh aleMemberisnotobserved in
outcrop,due tocoverbyQ uaternarysediments,itisdocumented w ith insubsurface oilw elldatalocated in
th enorth w esternmostfew milesofth e county.Th eseoilw elldatasuggestth eunitisapproximately30ft(9.1
m)th ickinth e subsurfaceofth atarea.
Plattsb urg Lim estoneandVilasS h a le—Th elow erpartofth e Lansing groupiscomposed ofth e P lattsburg
L imestone and overlying V ilasSh ale.Th ese formationsare h ere collectivelymapped asone unit(11.75to
37ft[3.6to11.3m]th ick)and arelimited byerosiontoth e north ernand w esternpartsofth e county.Th e
Plattsb urg Lim estone(6.5to24ft[2to7.3m])iscomposed oftw olimestonemembersand anintervening
sh alemember.Th e base ofth isformationmarksamajorregionalrise insealevelatth e time ofdeposition
(Heckel,2013),and th ough th e contactw ith th e underlying BonnerSpringsisrath eruniform,itisequally
abrupt.Inascending order,membersofth e P lattsburg are th eMerriam,HickoryCreek,and Spring Hill.Th e
Merria m Lim estoneMem ber,averaging 3.5ft(1.1m)butranging from0.5to9.5ft(0.2to2.9m),is
commonlycomposed ofone totw omassive bedsofbluish -graytoligh tgray,fine-grained,denselimestone;
inseverallocations,a fossiliferoussh ale parting (lessth an2inch es[5cm])occursnearth e middle ofth e
unit.Th elow erpartofth e Merriamlimestone,below th e sh ale parting,tendstobemore fossiliferousth an
th e unit’supperpart.Both containfusulinids,bryozoans,brach iopods,and crinoids;th e low erpart,atleast
w ith inth e vicinity of th e tow nof Louisburg,also containsOsagia-coated grains.Across-bedded ooid
grainstone h ash istoricallybeendocumented inth e base ofth e unitinJohnsonCountytoth e north .Such a
facies isnot,h ow ever,ch aracteristic of th e unitinMiami County.Th e HickoryCreek S h a leMem ber
(locallya feath er’sedgeto2ft[0.6m])isa graytoblackclayeycalcareoussh aleth atisfossiliferousinmany
partsofth e county,containing crinoidsand bryozoans.Inatleastth e w est-centralpartofth e county,th in
tonguesoflimestone (lessth an0.5ft[0.2m])th atgradelaterallyintoanodularlimestone h orizonmaybe
presentinth e unit.Adiagnostic ch aracteristicofth eHickoryCreekth atallow sittostand apartfromunder-
and overlying unitsisth atitcontainsanexceptionalabundance ofconodontfauna,w h ich includesth e bent
morph otype ofStreptognathoduselegantulus(Barricketal.,2013;Obornyetal.,2017).Th e S pring Hill
Lim estoneMem ber(about10to19.3ft[about3to5.9m])makesupamajorityofth e P lattsburg Limestone
and isknow nregionallytoformph ylloid algalmound complexes(Heckeland Cocke,1969).Such algal
mound complexesw ith inth e unitarenotcommoninMiami County,h ow ever,and w h ere th e unitth ickens,
it is oftenaccompanied by a th ickgrainstone (Oborny etal.,2022b).Th e unit is a ligh tolive-gray to
yellow ish -graycolorand mayh ave anironstaining onitssurface.Th e low erpartof th e unittendstobe
fossiliferous and th inbedded,w h ereas th e upperpart tends to be blocky,massive bedded,and less
fossiliferousexceptatitsuppercontact.Th ese th in-andmassive-bedded intervalsare typicallyseparated by
afossiliferoussh aleparting.Bryozoans,fusulinids,brach iopods,crinoids,and ech inodermsoccurth rough out
th e member;sparse solitaryrugose coralsand ph ylloid algae are more ch aracteristic of th e low erth inly
bedded interval.Immediatelyabove th e sh ale parting,a th ickoolitic to fossiliferousgrainstone is again
overlainbya th in(about2in[5cm])compacth orizonofCompositasp.(brach iopods).Locally,Osagia
coatingsand a th insh ale h ave beendocumented inth e upperpartof th e memberabove th e h orizonof
Compositasp.Th eoolitic grainstone and overlying h orizonofCompositasp.are a defining ch aracteristic of
th isunit.P reviousstudiesh ave described th eunitaslocallych erty.Th eVilasS h a le(5.25to13ft[1.6to4.0
m],apartfrominth e north eastpartofth e countyw h ere itis21ft[6.4m])ispredominantlycomposed of
interbedded calcareoussh ale and siltstone w ith minoramountsof cross-bedded sandstone.Locally,a th in
tongueoffossiliferouslimestoneoccursnearth eunit’sbase.Ingeneral,th eunitisgrayish -olive toligh tgray
butmayh ave amoderateyellow ish -brow ntoorangish -graycolorationw h eresandsaremore common.P lant
remainsare commoninsomelayers,butoth erw ise itisrelativelyunfossiliferous. Th eunit’suppercontactis
relativelyuniformbutabrupt.

KansasCityGroup
Zara h S u b group—Th e Zarah Subgroup(136to167ft[41.5to51m])representsth e upperth ird of th e
KansasCityGroupand iscomposed offourformations— th eLaneS h a le,WyandotteLim estone,Liberty
Mem oria lS h a le,and Iola Lim estone—th atcollectivelycontain10interbedded limestone and sh ale units.
Due toextensive ph ylloid algalmounding and th e discontinuousnature ofsh ale and limestone members
w ith inth isinterval,itisoftendifficulttodifferentiate individualunits(Obornyetal.,2017).Forth isreason,
th e intervalismapped asoneunit.Ofth ese formations,th e Iola Limestone,W yandotte L imestone,and Lane
Sh ale are furth erdivisible intomembers.
LaneShale—Inascending order,th e Lane Sh ale (lessth an8.5tomore th an242.5ft[lessth an2.6
tomoreth an73.9m])iscomposed ofth e IslandCreek,Low erFarley,MiddleFarley,U pperFarley,
andBonnerSpringsmembers.Th e distributionand th icknessesofth eseunitsisprimarilycontrolled
byantecedentstrata,inparticularw ith inth eunderlyinglobateLibertyMemorialSh aleandmounded
Argentine Limestone Member(Oborny et al.,2017).Th e combined th ickness of th e L iberty
Memorialand Argentineresulted innotable depositionalh igh sinth e east-centraland north eastern
partofMiamiCountyuponw h ich and along th e flanksofalgallimestonesofth e Low erand U pper
Farleydeveloped ingreatestth ickness.Comparatively,th e IslandCreek,MiddleFarley,andBonner
Springsacted tofillinlow areasaround antecedenth igh s,reach ing maximumth icknessesaw ay
fromsitesofmounding,and tend tobe absentorrelativelyth inforeach sh ale unitontopofth ese
antecedenth igh s.Th eIslandCreek S h a leMem ber(0tomore th an11ft[0tomore th an3.4m])
isa greenish -graytobluish unfossiliferous(exceptw h ere itisth in)sh ale.W h ath ad beenmapped
as th e Island Creekinth e w esternpartofMiami County inth e past isnow reassigned toth e
overlying Middle FarleySh aleMember.Th e Island Creekreach esitsmax imumth icknessaround
th e flanksofth eunderlyingmoundsofth eArgentine.Along th esemound flanks,th issh alecanh ave
interbedsoffossiliferouslimestone,likelyow ing tow ave w ash ing ofnearbymound surfacesatth e
time ofdeposition(Obornyetal.,2017).Th issh ale canbe absentorbe a feath er’sedge atopth e
th ickened Argentine inth e easternpartof th e county,w h ich canmake differentiationof th e
underlying and overlying limestonesdifficult(i.e.,th eArgentine and Low erFarley,respectively).
Inth e w esternpartofth e county,th e Island Creekvariesbutistypicallylessth an2ft(0.6m)in
th ickness.Th eLowerFarleyLim estoneMem b er(1toabout32ft[0.3toabout9.75m])isaligh t
olive-graytogray,medium-grained,th in-bedded,w avylimestone.Th islimestone isdominated by
ph ylloid algae and containsmuch th e same fauna asth e underlying Argentine.Th isunitdevelops
moundsth rough outpartsofth e region,inparticularth rough outJohnsonCountyand north eastern
Miami County(Heckeland Cocke,1969;Obornyetal.,2017).Th rough outw esternMiami County,
th e unitmaintainsa th icknessoflessth an2ft(0.6m).Th eMiddleFa rleyS h a leMem ber(less
th an0.5to116.5ft[about0.2to35.5m])ispredominantlycomposed ofcalcareousmicaceoussh ale
orsilty-to-sandycalcareoussh ale,w h ich maygrade laterallyintoanooid grainstone initsupper
part(e.g.,north w esternMiami County;Obornyetal.,2017).North ofMiami CountyinMissouri,
th isunitisprimarilya paleosol-and coal-bearing sh ale,butw ith inth e countyitislargelysh allow
marine and containsnumerousplantimpressions,gastropods,and bivalves.Th e distributionand
th icknessofth isunitappearstobecontrolled byboth asyn-depositionalstructure th attrendsN35ºE
from th e south w est cornerof th e county— traversing a few miles south east of th e tow ns of
Osaw atomie,P aola,and SpringHill— andmounding inunderlying units(Oborny,2015).Along th e
length ofth eN35ºE-trending structure,th eMiddleFarleyth ickensrapidlytoth e w est-north w estby
about100ft(30.5m)ina few miles,w h ereastoth e east-south eastofth isstructure th e sh ale th ins
tolessth an5ft(1.5m).Inth enorth easternpartofth e county,w h ere antecedentmounding exists,
th eMiddleFarleymaybeafeath er’sedgebutaveragesabout1.5ft(0.5m)inth ickness.Th eUpper
FarleyLim estoneMem ber(2tomore th an26ft[0.6tomore th an7.9m])isaligh tolive-grayto
gray,medium-grained,th in-bedded,w avylimestone.Th islimestone isdominated byph ylloid algae
and containsmuch th e same fauna as th e underlying Argentine and Low erFarleylimestones.
Osagia-coated grainsare alsocommonw ith inth isunit.Th e unitdevelopsmoundsth rough outth e
region— th e distributionofw h ich islesspredictableth anth ose inunderlying units— and severalare
documented w ith inth e south w est,w est-central,north w estern,and east-centralparts of Miami
County(Obornyetal.,2017).Th eBonnerS pringsS h a leMem ber(5to57ft[1.5to17.4m])isin
large partcomposed ofinterbedded calcareousmicaceoussh ale orsilty-to-sandycalcareoussh ale.
Atleasttw ocoarsening upw ard successionsare documented inth e intervalyetare rarelyobserved
togeth erinasingle exposure.Th ough th e unit’slith ologicaland faunalch aracteristicsaresimilarto
th atofth e underlying MiddleFarley,th e siltsand sandsofth e BonnerSpringstend tobe coarser.
One defining distinctionforth e BonnerSpringsisth atitcontainsa prominentvariegated green-
maroonpaleosolw ith in Miami Countyand mayh ostsmallsideritenodules,h orizonsofcalich e,or
both ,such asth ose observed near Louisburg.
WyandotteLimestone—Th e W yandotte Limestone (less th an2.6to66.8ft[0.8to20.4m])is
composed,inascendingorder,ofth reemembers:th eFrisbie,Q uindaro,andArgentine.Th eFrisbie
Lim estoneMem ber(locallyabsentto3.8ft[0to1.2m])isa ligh tolive-graytoligh tbrow nish -
gray, fine-grained,massivelimestone.Crinoid stemsand smallproductid brach iopodsare th emost
commonfossilsand mayoccurinabundance.Th eQuindaro S h a leMem ber(0.6ftto3.0ft[0.2to
0.9m])isa darktoverydarkgray,fossiliferoussh aleth atcanbesiltyinsomeareas.Th issh aleunit
containsanexceptionalabundance ofconodontfauna(Obornyetal.,2017),and locally,such asin
th e vicinityofLouisburg,mayencompassa tongue offossiliferouslimestone(1.0to1.3ft[0.3to
0.4m])th ath ash istoricallybeenincluded w ith inth eunderlyingFrisbie L imestoneMember.W h ere
th e Frisbie is absent,th e Q uindarocannotbe readilydifferentiated fromth e underlying Liberty
Memorialexcept th rough analyses of conodont fauna.Anumberof brach iopod genera are
documented w ith inth e unitw ith Heterocoeliasp.,Dielasmasp.,and Phricodothyrissp.being th e
most commonforms.Crinoid fragments and bryozoans are also abundant.Th e Argentine
Lim estoneMem ber(lessth an2toabout60ft[lessth an0.6toabout18.3m])isth emostprominent
memberof th e W yandotte and islith ologicallysimilartoth e overlying Low erFarleyand U pper
FarleyLimestone Members.Th e Argentine is a ligh tolive-grayto gray,medium-grained,th in-
bedded,locallych ertylimestone.Th e unitisdominated byph ylloid algae,butOsagiacoatingsare
common.R egionally,th isunitisknow nforitsextensiveph ylloid algalmound complexesand rapid
variabilityinth ickness(Obornyetal.,2017).Mounding of th e Argentine w ith inMiami County
(exceeding 60ft[18.3m] inth ickness)ispredominantlylocated inareas w h ere th e underlying
LibertyMemorialisth ick.Th e unitth insrapidlytoth e w estbymore th an40ft(12.2m)incentral
and north -centralMiami County,approximatelyfourmileseastof th e tow nsof Spring Hilland
P aola.Inlocationsoverlying th e th icklobate LibertyMemorial,th e IslandCreekandMiddleFarley
are oftenabsentorofa feath er’sedge and th e Argentinemaybe indirectcontactw ith limestones
of th e Farley.Insuch cases,th e uppersurface of th e Argentine maybe iron-stained and appear
rubbly,th erebypermitting th econtacttobe identified.Th eArgentine h asavaried faunath atinclude,
among oth ers,fusulinids(Triticitessp.),crinoids,and brach iopods.Brach iopod generaComposita
sp.,Echinariasp.,Antiquatoniasp.,Enteletessp.,andPhricodothyrissp. aremost common.
LibertyMemorialShale—Th e L ibertyMemorialSh ale (lessth an0.5to64ft[0.15to19.5m])is
predominantlycomposed ofsilty-tonon-siltysh ale containing th indrapesorlenticularcalcareous
siltstone th atbecomemoreprominentinth eunit’supperpart.Insomelocations,brow nnodular-to-
lenticularlimonitic lenses canbe observed w ith inth e unit’s low ersh ale-dominated portion
immediately overlying th e crinoidalsh ale at th e unit’s base.Th e L iberty MemorialSh ale is
representative ofa lobate distaldeltaic depositth atth ickensforsome distance north eastw ard into
Missouri.Tw oLibertyMemoriallobesexistinth e area(i.e.,JohnsonandMiami counties);th emost
prominentofth eselobesislocated ineasternMiami Countyand reach esamaximumth icknessof
64ft(19.5m)nearth e tow nofLouisburg (Obornyetal.,2017).Th e unitth insrapidlytow ard th e
south w est,from55ft(16.8m)tolessth an5ft(1.5m),a few mileseastofth e tow nofP aola inth e
centralpartof th e county.Th e unitth ins furth erto0.5ft(0.15m)inand around th e tow nof
Osaw atomie inth e south w esternpartofth e county.

IolaLimestone—Inascendingorder,membersofth e IolaLimestone(7–11ft[2.1–3.4m];moreth an
15ft[4.6m]inparts)are th e P aola,MuncieCreek,and R aytow n.Th e Iolalikelyexceeds15ft(4.6
m)inth esubsurface inth enorth easternand south w esternpartsofth e county(observed inw elldata),
butw elldata resolutiondoesnotpermitmembersubdivision.Th e Pa ola Lim estoneMem ber
(absenttoabout3.0ft[0.9m])islargelycomposed ofa single massive dense bed ofdarkgrayto
brow nish -gray,fine-grained,fossiliferousand ph ylloid-algae-bearing limestone.Ath incrinoidal
and productid-brach iopod-bearing packstone toargillaceouslimestone issometimespresentatth e
unit’sbase. Th e contactw ith th e underlying Ch anute Sh alemarks amajorregionalrise insealevel
(Heckel,2013),and th ough fairlysmooth,th e contactistypicallyabrupt.Th e uppercontactofth e
P aola quicklygradesintoa crinoid-bearing fossiliferousmudstone,w h ich occursatth e base ofth e
MuncieCreekSh aleMember.Th eMuncieCreek S h a leMem b er(about0.5ft[0.2m])isa bluish -
graysh ale th atislocallyfossiliferousand h asa darkgrayfissile faciescontaining small(0.4to1.2
in[1to3cm])ph osph aticnodules(Heckel,2013).Th esh ale containsan exceptional abundanceof
conodontfauna,w h ich include importantspeciesIdiognathodusmagnificusandI.post-magnificus
(Barricketal.,2013;Obornyetal.,2017).Th e overlyingRaytownLim estoneMem b er(6to7.5
ft[1.8to2.3m])isa ligh tolive-graytoligh tgrayfine-grained limestone th atisdominated by
ph ylloid algae.Th e unitgradesintoa cleannon-algae crinoidaland brach iopod-bearing limestone
initsupperpartbefore transitioning intoa crinoidalsh ale inth e basalpartofth e overlying Liberty
MemorialSh ale.Toth e south ,th e R aytow nisknow ntoformph ylloid algalmound complexes(up
to40ft[12.2m]inth ickness;HeckelandCocke,1969),butw ith inMiamiCountyth eunitismedium
(north ernpart)to fine bedded (south ernpart)and variesminimally inth ickness;h ow ever,th e
R aytow nmaymound inth e south w estand north eastcornersofth e countyw h ere th e unitispoorly
exposed.Largeproductid brach iopodsoccurinth e R aytow n,w ith Echinariasp.andLinoproductus
sp.being th emostcommon.

Dru m Lim estoneandCh a nuteS h a le—Th e upperpartofth e LinnSubgroupofth e KansasCityGroupis
composed of th e DrumLimestone and overlying Ch anute Sh ale.Th ese formationsare h ere collectively
mapped asone unit(10to56ft[3to17m]th ick)because of th e comparativelyth innature of th e Drum
Limestone and unique lith ology and th ickness of th e Ch anute Sh ale incomparisonto underlying and
overlying sh aleunits.Th eDru m Lim estone(1.7to14ft[0.5to4.3m])consistsofa singlemassive bed of
yellow ish -graytoreddish -brow nfine-tomedium-grainedlimestoneth atisuniforminlith ologyand w eath ers
intoth inslabs.North w ard inJohnsonCounty,th e unitisoftendescribed asth in-to-w avybedded.Th e unit
alsomaycontaina cross-bedded oolite initsupperpartinsomelocations.Smallcrinoid segments,sponge
Heliospongiasp.,and brach iopods—Neospirifersp.,Marginiferasp.,andCompositasp.— maybe abundant
inth eunit.Th ebasalcontactofth islimestone istypicallyuniformbutabrupt,w h ereasth euppercontactw ith
th e overlying Ch anute Sh ale tendstobemore gradational.Th eCh a nuteS h a le(5to51ft[1.5to15.5m])
variesgreatlyinth icknessand lith ologyoversh ortlateraldistances.Itislargelycomposed ofyellow ish -
brow nto greenish -gray,calcareous,silty-to-sandyorclayeysh ale.Th e unitis relativelyunfossiliferous
exceptforplantimpressionsth atare mostcommoninitsupperpartoverlying th e Th ayercoalbed.Th e
Th ayercoalbed (0to0.5ft[0to0.2m])istypically11to15feet(3.4to4.6m)above th e formation’sbasal
contactand occursatdiffering stratigraph ic positionsinrespecttoth eupperformationalboundary.Th e coal
maybe absentw h ere th eCh anute isth innerth an11ft(3.4m).
DennisLim estoneandCh erryva leS h a le—Th e contact betw eenth ese tw o formations represents th e
Bronson-LinnSubgroup boundaryof th e KansasCityGroup.Due todifficultydifferentiating boundary-
defining unitsw ith inth e county,th ese tw oformationsare h ere collectivelymapped asoneunit(70to122ft
[21.3to37.2m]th ick).Th e low estof th ese units,th eDennisLim estone(28to39ft[8.5to12m])isa
resistantunitth at forms prominentscarps.It is composed of th ree members— inascending order,th e
Canville,Stark,and W interset.Th eCa nvilleLim estoneMem berispredominantlyabsentinMiamiCounty
butmaybe represented locallyinth e south ernpartofth e countybya th intongue ofargillaceousornodular
limestone.Initsabsence,th eunderlyingGalesburg andoverlying Starkcannotbereadilydifferentiated apart
fromadistinctfossiliferoussh ale h orizon(likelyrepresentativeofth eCanville)orch ange incoloratth e base
ofth e Stark.Th e S ta rk S h a leMem ber(4to9ft[1.2to2.7m])istypicallyabout5ft(1.5m)inth ickness
and isw ellknow nforitsnon-fossiliferousblackfissile faciesth atcontainslenticular,laminated,ornodular
ph osph ate(Heckeland W atney,2002).Th isblackfissile sh ale comprisesamajorityofth e unit’slow erpart
and gradesupw ard intoa non-fissile olive togreenish -grayfossiliferoussh ale,w h ich againtransitionsinto
th e limestone ofth e overlying W interset.Th isunitproducesa prominentgamma peakingeoph ysicallogs
th atmakes itreadily correlative inth e subsurface th rough outth e regionand contains importantzonal
conodontspeciesIdiognathodusconfragus(Barricketal.,2013;Obornyetal.,2017).Ch onetid brach iopods
are commonw ith inth e upperfossiliferoussh ale interval.Th eWintersetLim estoneMem b er(21.5to35.6
ft[6.6to10.9m])makesupamajorityofth eDennisLimestone and issimilarinsomech aracteristicstoth e
Spring HillLimestone Memberof th e P lattsburg L imestone.Th e W intersetisknow nregionallytoform
ph ylloid algalmound complexestoth e south ofMiami County(Heckeland Cocke,1969),yetmounding
w ith inth e countyisnotch aracteristicofth eunit.Here,th emembercanbedivided intotw oseparate informal
depositionalunits(Heckel,1988)separated byanon-fossiliferouscalcareousgraysh ale(lessth anorequal
to1.5ft[0.5m]).Th elow erdivisiontendstobeligh tgraytoolive-grayincolor,makesup60–70%ofth e
member,and representsth ree comparativelyminorfluctuationsinsea levelth attogeth ersh ow progressive
sh allow ing.Th ese th reeminorcyclesarenotsetapartbysh aleofanysignificantth icknessw ith inth eregion,
th ough fossiliferoussh alepartingsarecommonbetw eeneach minorfluctuation.Intotal,th islow erW interset
divisionispredominantlycomposed of fine-grained,sparsely fossiliferouslimestone th atoftencontains
ph ylloid algae;h ow ever,each ofth e th reeminorsea-levelfluctuationstendstograde upw ard intoanoolitic
limestone,a cleanlimestone bearing snailsand birds-eye(i.e.,preserved airbubbles)features,oramottled
darkgraytoblue ch ertyintraclastfacies.Th e upperinformaldivisionofth e W interset,making up30–40%
of th e unit,oftencontainsa blockyoolitic limestone to grainstone initslow erpartth at is overlainby
fossiliferoussh ale th atgradesupw ard intoa th inlybedded ph ylloid-algae-bearing limestone th atbecomes
increasingly fossiliferous inits upperpart.Th is divisionof th e W interset is oftendarkbluish -gray in
colorationand sometimes ch erty and h osts large productid brach iopods and locally anabundancy of
gastropods.Triticitessp.(i.e.,fusulinids)isalsoveryabundantinth e upperpart.Th eCh erryva leS h a le(40
to76ft[12.2to23.2m])comprisesa sh ale-dominated intervalbetw eenth e topofth eDennisLimestone and
th e baseofth eDrumLimestone.Itincludessix members(fiveformalandone informal)— inascendingorder,
th eFontana,Block,W ea,W esterville,NellieBly,and Q uivira.Th eFontana S h a leMem ber(4to17ft[1.2
to5.2m])varies upw ard inits colorand lith ology.At its base,th e unit is a darkgray sh ale th at is
predominantlynon-fossiliferousapartfromsparse ch onetid brach iopodsand th in(lessth an0.5ft[0.15m])
fossiliferoussh ale atitsbasalcontact.Similartoth e L ibertyMemorialSh ale,brow nnodular-to-lenticular
limoniticlensesoccurw ith inth islow erinterval.Th eunitgradesupw ard intoamorefossiliferous,calcareous,
silty-to-sandysh aleth atisgreenish -graytoolive-grayincolorand iscapped bya th infossiliferoussh aleth at
gradesintoth e overlying Block.Th eBlock Lim estoneMem ber(absentto6ft[1.8m])isa bluish -grayto
olive-gray,medium-grained,th in-bedded fossiliferouslimestone th atcontainsnumerousth infossiliferous
sh alepartings.Th eupperand low ercontactsofth elimestonetend tobe gradational.Triticitessp.isth emost
ch aracteristic fossil,butMarginiferasp.andSyringoporasp.are alsoabundant.Th eWea S h a leMem ber
(absentto30ft[9.1m])ispoorlyexposed butisch aracteristicallyolive todarkgray,non-siltytosilty,
fossiliferoussh ale w ith inMiami County.Th isunitisth ickestinth enorth w esternmostpartofth e countyand
continuestoth ickennorth w ard intoJohnsonCounty,w h ere itexceeds36ft(11m).InMiami County,th e
unitisonaverage about2ft(0.6m)th ickinth e w esternpartand oftenabsentinth e easternpart.Modern
studiesof th is unitare inconflict w ith h istoricaldescriptionsof th e unit’s distributionand lith ological
ch aracter.Insh ort,numeroush istoricalobservationsforth e W ea arenow moreappropriatelyattributed toan
altogeth ernew informalmembertermed th e NellieBlyth atoccursbetw eenth e W esterville and th e Q uivira
(Heckeland W atney,2002).Insomelocations,th e W esterville,w h ich overliesth e W ea,isabsentduetonon-
depositionorerosion.Historically,insuch cases,th e W ea and th e sh aleoverlying th e correlativepositionof
th e absentW esterville w ere described collectivelyasth e W ea-Q uivira sh ale interval.Amajorityof th is
intervalisnow attributed toth e informalNellieBlysh alememberth atisprominentsouth ofMiami County.
Th e WestervilleLim estoneMem ber(absentto20ft[6.1m])is poorlyexposed butw h ere present is
composed ofconglomeraticlimestone containing abundantlimonitenodulesand quartzsand.Itcanlaterally
transitiontoyellow ish -graymarlylimestone.Th eNellieBlysh a lem em ber(informal;5to51ft[1.5to15.5
m])isprimarilycomposed ofcalcareoussiltyorsilt-to-sandysh aleth atcoarsensupw ard fromth eunit’sbase.
Insomelocations,adarkbluetograysh ale inth eunit’supperpartcontainsplantmaterial,th incoalpartings,
ortonguesof th inlimestone th atmaygive w aytoa maroonclayeysh ale.Th e Quivira S h a leMem ber
(absentto7ft[2.1m])isth e uppermostmemberofth e Ch erryvale Sh ale.Itslow erpart(0.5–1ft[0.2–0.3
m])iscomposed ofblack,carbonaceous,fissile sh ale th atgradesupw ard intoanolive-graysiltysh ale.In
manycases,th eunitcannotbereadilydifferentiated fromth e underlying NellieBlyexceptth rough analyses
ofconodontfauna th atoccurinexceptionalabundance w ith inth e Q uivira,a diagnostic ch aracteristic ofth e
unit.One key distinctionof th e unit is th at it contains important conodont species Idiognathodus
cherryvalensis(Barricketal.,2013;Obornyetal.,2017).Th e Q uivira isunfossiliferousw ith regard tosh elly
fauna exceptforsparse inarticulate brach iopods.
S wopeLim estoneandGa lesb urg S h a le—Th e middle partof th e BronsonSubgroupof th e KansasCity
Groupiscomposed ofth e Sw opeLimestoneandoverlyingGalesburg Sh ale(18to38ft[5.5to11.6m]th ick).
Due toth e close genetic relationsh ipof th ese units(i.e.,deposited asth e sea levelrose and fell)and th e
comparativelyth innatureofth eGalesburg Sh ale,th ese formationsare h ere collectivelymapped asoneunit.
Th e S wopeLim estone(17to37ft[5.2to11.3m]),th e low erpartofth ismapunit,iscomposed oftw o
limestone members and anintervening sh ale member.Inascending order,th ey are th e Middle Creek,
Hush puckney,and Beth anyFalls.Th eMiddleCreek Lim estoneMem ber(0.5to5ft[0.2to1.5m])isa
mediumgraytobluish -gray,fine-grained,dense crinoid-bearing limestone th atiscommonlyexpressed in
outcropasa single massive bed,th ough a th insh ale parting canbe presentapproximatelyinth e middle of
th eunit.Th eunit’sbasalcontactistypicallyuniformbutabrupt,w h ereasth euppercontactw ith th eoverlying
Hush puckneyisgradational.Th eHush pu ckneyS h a leMem ber(4to8ft[1.2to2.4m])istypicallyabout
5ft(1.5m)inth icknessand is w ellknow nforitsnon-fossiliferousblackfissile facies,w h ich contains
lenticular,laminated,ornodularph osph ate similartoth e Stark(Heckeland W atney,2002).Th isblackfissile
sh ale comprisesa majorityof th e unit’slow erpart— apartfroma th infossiliferoussh ale atitsbase— and
gradesupw ard intoa non-fissile grayish toyellow ,sometimessilty,fossiliferoussh ale th atgradesfurth er
intoth elimestoneofth eoverlyingBeth anyFalls.Th isunitproducesaprominentgammapeakingeoph ysical
logsth atmakesitreadilycorrelative inth e subsurfaceth rough outth eregionand containsimportantdefining
co-occurring conodontspeciesIdiognathodusconfragus,I.eccentricus,and I.cancellosus(Barricketal.,
2013;Obornyetal.,2017).Ch onetid and productid brach iopodsarecommoninth eunit’supperfossiliferous
sh ale interval.Th eBeth a nyFa llsLim estoneMem ber(15to28ft[4.6to8.5m])isa ligh tgraytoligh t
brow nish -gray,medium-grained,medium-to th ick-bedded limestone containing numerous th insh ale
partings.Inmostareas,th emembercanbe divided intotw odistinctparts. Th elow erpart(12to16ft[3.7to
4.9m])containsnotablefusulinidsand stylolitization,w h ereasth eupperpart(0to14ft[0to4.3m])isch erty
andlocallycross-bedded.P elletallimestoneoroolites,orboth ,maybepresentatth everytopofth eBeth any
Falls.W h ere th e pelletaloroolitic limestone ispresent,th e upperpartlocallycontainsvertical,tubular
cavities3to4ft(0.9to1.2m)inlength and 1to2in(2.5to5cm)indiametercontaining iron-stained
crystalline calcite.Th eBeth anyFallsisa fossiliferousunitinw h ich Meekellasp.,Derbyiasp.,Antiquatonia
sp.,and ch onetid brach iopodsaremostcommon.Triticitessp.isfound locallyinth e low erpartofth e unit.
P h ylloid algaearelocallyabundant.Th eGa lesb urg S h a le(absentto12ft[3.7m]),w h ich overliesth e Sw ope
L imestone,consistsofa greenish -graytoduskyyellow ,blockysh ale th atispredominantlypaleosol.Marine
fossilsmaybepresentinth elow erpartofth eunitbelow th e paleosolprofile.
Herth a Lim estoneandElm Branch S h a le—Th e low erpartofth e BronsonSubgroupofth e KansasCity
Groupiscomposed ofth e Herth a L imestone and overlying ElmBranch Sh ale (18to38ft[5.5to11.6m]
th ick).Due toth e close genetic relationsh ipofth ese units(i.e.,deposited asth e sealevelrose and fell)and
th e comparativelyth innatureofth eElmBranch Sh ale,th eseformationsare h ere collectivelymapped asone
unit.Th elow erpartofth ismapunit,th eHerth a Lim estone(5to22ft[1.5to6.7m]),iscommonlypoorly
exposed.Itsmembers,inascending order,areth eCritzer,MoundCity,and Sniabar.Th eCritzerLim estone
Mem ber(absentto9ft[2.7m])isth e basalmemberofth e KansasCityGroupand iscomposed ofligh t
olive-gray,medium-grained,ch ertylimestone w ith abundantcrinoid fragmentsand some bryozoans.Th e
MoundCityS h a leMem ber(1.5to8ft[0.5to2.4m]),ifexposed,ispresentonlyasa th in,duskyyellow ,
unfossiliferoussh ale;h ow ever,inth e county’ssubsurface,and regionally(Heckeland W atney,2002),th e
unitisknow nforitsblackfissile sh ale faciesth atproducesa prominentgamma peakingeoph ysicallogs,
making itreadilycorrelative inth e subsurface.Th e unitcontainsimportantco-occurring conodontspecies
Idiognathodusvoraxand I.turbatus(Barricketal.,2013;Obornyetal.,2017).Th e S nia b a rLim estone
Mem ber(1.5to14ft[0.5to4.3m])isamedium-tocoarse-grained,medium-toth ick-bedded limestone.It
isoolitic atth e topand containsch ertinth e low erpart.Hematite pebblesand limestone conglomeratemay
belocallypresentatth ebaseofth isunit.Generallypresentovermuch ofth e county,th e Sniabariscomposed
oftw odistinctlimestone beds(both ofw h ich canbe rich w ith gastropods)separated bya th inbed ofsh ale.
Th eElm Branch S h a le(0.5to11.4ft[0.2to3.5m]),w h ich overliesth eHerth a Limestone,isligh tgrayto
olive-grayand w eath erstoayellow ish -gray.Itisusuallysandyand insomelocalitiescalcareous,w ith a th in
limestonebednearth emiddle.Itisunfossiliferous,exceptforplantimpressionsinth esandylayers.Formerly
th e Ladore Sh ale(Zeller,1968),th ename ElmBranch Sh ale w asproposed byHeckeland W atney(2002).
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