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GENERAL GEOLOGY

Undifferentiated alluvium—Undifferentiated alluvium comprises valley fills beneath an extensive alluvial Iola Limestone—In ascending order, members of the Iola Limestone (7—11 ft [2.1-3.4 m]; more than

Miami County constitutes an area of about 590 mi? (1,500 km?) in east-central Kansas. The surficial sedimentary - - s 5 terrace (T-1) and the modern floodplain (T-0) of the Marais des Cygnes River and its tributaries. T-1 alluvium 15 ft [4.6 m] in parts) are the Paola, Muncie Creek, and Raytown. The Iola likely exceeds 15 ft (4.6
rocks—alternating beds of limestones and shales, representing cyclothems—are Pennsylvanian (Missourian o8 _ _ s 35 68 ouw |<T consists of clay, silt, sand, and gravel, with the coarsest sediments comprising the lower 36 ft (0.9-1.8 m) m) in the subsurface in the northeastern and southwestern parts of the county (observed in well data),

. ) . . . S E Lithology Member Formation S o8| 9| wh Xk f the alluvial fills. The fine-grained alluvium is mostly brown, dark yellowish-b d yellowish-b but well data resolution d t permit member subdivision. The Paola Limestone Memb
Stage) 1n age and Comprlse the majonty Of the Kansas Clty Group and LanSIIlg Group (Zeller’ [1968] 2018; fotE RaE 95° 00’ o JOHNSON CO e o - o4 37 30" > U>f 15 < a Lﬁ'% % g m é Qal O' € alluvial 11l1s. (§] 1ne.gra1ne a uVll'lm 1S mostly brown, dark ye OWlS' rown, aI} yellowis r(.)Wn ut we ata resolution aoes n.O permit member su IYISIOH. e. aola Limestone ember
Oborny et al., 2022a). The oldest rocks (Hertha Limestone) crop out in river valleys in the southeastern part of _ R22E R23E -94°52' 30 -94° 45' 00 R24E R25E ) i silty clay loam. These deposits can reach thicknesses greater than.70 ft (21.m) in thg Marais des Cygnes River (absent to about 3.0 ft [Q.9 m]) 1s.1'f1rgely composed qf a single massive dense bed of cIark gray to
th ot hereas th ngest rocks (Stanton Limestone) form th lands in the north t and ar Al W ! 4 _ o i W R W A S ; - N 3 e = valley and typically are 4,000 to 11,000 years old. Younger alluvial deposits comprise the valley fills beneath brownish-gray, fine-grained, fossiliferous and phylloid-algae-bearing limestone. A thin crinoidal

€ county, whereas the youngest rocks (stanto estone) 10 ¢ uplands in the northwest and arc commonly _ B - I O ) il N ot | ¢ ' ==~ AN 0\ AN (] R N the modern floodplain. The fine-grained floodplain facies are mostly dark gray, gray, dark grayish-brown, and productid-brachiopod-bearing packstone to argillaceous limestone is sometimes present at the
led by cl Il bedded with ch I loess d ly found in th ; - i A : . . 1 - 7, ar - . 1 AL P p gp g p
mantled by clayey alluvium interbedde VI/lt chert gravels. Qua}ternary oess .epOSItS gre mostly tound 1n the B --:/ tNal™ k| ~ N I \ L& 3 ¢ N\ 1 ) o V= b (o L[>Vl - LR PO and grayish-brown silty clay, and silty clay loam. unit’s base. The contact with the underlying Chanute Shale marks a major regional rise in sea level
northeast part of the county. Holocene sediments occur as colluvial slope deposits, alluvial fans, and terrace and af IS y = ‘ / ' 7 ; i ! ) <R 00 . . . . . (Heckel, 2013), and though fairly smooth, the contact is typically abrupt. The upper contact of the
. . = : (¥ ! o e Colluvial apron and alluvial fan deposits—Deposits of clay, silt, sand, and gravel occur on footslopes and . . . . . .
floodplain fills in stream valleys. = _ _ 3 - AN ; < e! i 7 \ _ L. v L . . . . Paola quickly grades into a crinoid-bearing fossiliferous mudstone, which occurs at the base of the
|CE het Sk . > ¥ , : / , & 0 4 \ L o—— © . toeslopes in valley landscapes. These deposits mostly accumulated during the early and middle Holocene, . . . .
i el [ 3 q s . ; \ /i - BTN N Qg QW — —o Undifferentiated . . . . Muncie Creek Shale Member. The Muncie Creek Shale Member (about 0.5 ft [0.2 m]) is a bluish-
) ol 29 % > A= : - : J - p || . : Qal UL N o although some may date back to the terminal Pleistocene, and they comprise both colluvial aprons and hale that is locallv fossilif d has a dark fissile faci taini 10041012
GEOMORPHOLOGY AND GEOGRAPHY 2 [ ' Y DN ; ' ! N g " / f ; el R il =) Dol o302 aluvium - > alluvial fans. The colluvial aprons consist of massive deposits of poorly sorted sediments that include many gray shale that is locally fossiliferous and has a dark gray fissile facies containing small (04 to 1,
A . - '-'-9.57" = .:‘o<>' Sk ol X angular, bedrock-derived pebbles and cobbles. The alluvial fans formed where small, intermittent streams in [1 to 3 cm]) phosphatic nodules (Heckel, 2013). The shale contains an exceptional abundance of
Miami County is located in the Osage Plains section of the Central Lowlands physiographic province. Gently ) B 4 e _ . _ % | cal,_ A NG - Co ) WA ; 92 7 A N g W 1 SR, 5280, 08 c ’ . . ‘ ; . . ’ ) . conodont fauna, which include important species Idiognathodus magnificus and 1. post-magnificus
e ) - ) - 4 0 o _ ) : _ o ; / 3 ; _ \ = 74 O 20 SBee.: 90 oS <« enter the Marais des Cygnes River valley and the valleys of its major tributaries. The fan deposits are stratified (Barrick et al., 2013; Oborny et al., 2017). Th rlying Raytown Limestone Member (6 to 7.5
dipping Pennsylvanian limestones and shales underlie the entire county and have been eroded to create cuestas é Q Qpitigl)} { s = B y e _ o N n ) ‘;’% g 0t o ®) and consist of well-sorted alluvium dominated by brown, dark yellowish-brown, and yellowish-brown silty & [l SCtOe2 3 D i liohtyofive-"ra o lftm;: Yﬁni_ raz’nejl" L T e dominate(zi .
with broad, flat to gently undulating dip slopes and steep scarp slopes. Natural vegetation is a mixture of tallgrass QptNal. I ; \ 69 RS NOR= 8:-.0_0;30 o§ vo| £ clay, silty clay loam, and silt loam. Thin lenses of gravel are common, and buried soils often occur at the top phylioi d algae The unit gr ades intcg) ayclean ion ga lg};e crin% idal and brachiopod-bearing limes tonz
.. . . . . . . . _4 o CSSo ¢ LR — e . - -
prairie qnd oak—hlclfory woodland. .Topographlc relief is _369 ft .(113 m); the lowest point (788 ft [240 m]) is e | . | _ ) et 12 169 j _ . - 29%: ;_ 1 % PR e s co| [ of upward-fining sequences. in its upper part before transitioning into a crinoidal shale in the basal part of the overlying Liberty
located in the Marais des Cygnes River valley where the river exits the county at its southern boundary, and the I \ - J £ (g 7 ' _ \ = NI : 5o QptNaL : ; cde’ Colluvial apron and o ; w O Loess—Deposits of grayish-brown and reddish-brown loess cover hilltops and high alluvial terraces in Memorial Shale. To the south, the Raytown is known to form phylloid algal mound complexes (up
highest point (1,157 ft [353 m)]) is in the northeast part of the county near the town of Louisburg. The county is \ ; . : i 7 o A \ ¢ | st : | Qe alluvial fan deposits °_ - N portions of Miami County. Deposits of grayish-brown silt loam make up the Peoria Loess, which dates to 40 ft [12.2 m] in thickness; Heckel and Cocke, 1969), but within Miami County the unit is medium
primarily drained by the Marais des Cygnes River and its tributaries, which include Bull, Wea, Pottawatomie, \ . % : : _ ef \ . _ " _ : \ Co < between ca. 25,000 and 11,000 B.P. In some areas, erosion has stripped off the Peoria Loess and exposed (northern part) to fine bedded (southern part) and varies minimally in thickness; however, the
and Middle creeks. The county has no major aquifers and so the area is highly dependent on surface water R ) | AU R 3\ { ¥ ) o RS A == ) al ASS @ - LR \ __/ — . S it - i ¥ o= O ted.dish—brown silty sediment gomprising the Loveland Loess. The distribution of the Loveland Loess is Raytown may mound ir} the southwest and ngrtheast corners of the coImty.where the gnit is poorly
. . . . . . . A R S 7 j ' - . : N 7 llra ald )<= T ASER S ol O indicated by the Welda soil series. The Loveland Loess accumulated between ca. 160,000 and 130,000 B.P. exposed. Large productid brachiopods occur in the Raytown, with Echinaria sp. and Linoproductus
supplies, with reservoirs supplying much of municipal water needs. Hillsdale Lake, a federal public water supply oS = \ . . 13 3 : g = T : . : .
. . . . - 2 o ; _ ! I | \ fl g Z and from ca. 90,000 to 75,000 B.P. in some areas. Deposits of loess more than 10 ft (3 m) thick were mapped. sp. being the most common.
reservoir operated by the U.S. Army Corps of Engineers, is the largest lake in the county. | Sl S0 AR W\ '_ NN - & ; N , v Q Loess
e AR ) g% P I < s Qa|3 ) i i 32 i ' | ' (0N e ' — L0820 RN b ol LL Neogene and Quaternary Systems Drum Limestone and Chanute Shale—The upper part of the Linn Subgroup of the Kansas City Group is
“apthar | [V / Qal AL~ : | N lP ' oAl '- ' \ -' i | (e oy : Neogene-Pleistocene composed of the Drum Limestone and overlying Chanute Shale. These formations are here collectively
STRUCTURAL GEOLOGY = Ol Y ' A o . < . . 1 7] S ( / ( g — —— — O . . . . . . mapped as one unit (10 to 56 ft [3 to 17 m] thick) because of the comparatively thin nature of the Drum
Miami County is located within the P lvani d Forest City basin (Lee, 1943). During d iti f strat T158 g < i . /SN ' e o Y ' - i ” —— =20 Neogene alluvium and Pleistocene terraces—Clayey alluvium often interbedded with cherty gravel is Limestone and unique lithology and thickness of the Chanute Shale in comparison to underlying and
Vilami Lounty 1§ located within the Fennsylvanian-aged Forest Lity | asin (Lee, ). During deposi 10n of strata — . : i _ A - = - S O [l A b 7 > Ti5S QL Soas common beneath high terraces and on hilltops in Miami County. The age of these alluvial deposits is overlying shale units. The Drum Limestone (1.7 to 14 ft [0.5 to 4.3 m]) consists of a single massive bed of
in the county, many units were relatively flat apart from complex build-ups of carbonate mounds deposited during Ties W A g W 3 J . ! 1 WNopg 7 R - e > _ V) a 4 VAl YT T16 . =22, 2° P unknown. However, based on their position in the landscape, the deposits on the hilltops probably aggraded yime i N R ;8 sing
. 1 . aptNal |1/ = W I < / ; . i : - & . ki _ . : 2= 50 = S e} o [T . PO . . yellowish-gray to reddish-brown fine- to medium-grained limestone that is uniform in lithology and weathers
the Zarah Subgroup interval. Today, strata within the county tend to dip to the northwest at about 20 ft (6 m) per =0 9}* Wle ; S ; L . QptNal ' ) " O { % il H VS e _ ; 720 s Fo oo Neogene alluvium during the Neogene (Aber, 1998), and it is likely that the high-terrace fills date at least to the middle ’ . . e : ) .
' 1bgroup Y Yy p 1 ' : p 290 . ‘ ) \ | _ \ JOIS . _ A, v € B g = | _ = & = SNE. 9 Sol Z . . . . into thin slabs. Northward in Johnson County, the unit is often described as thin-to-wavy bedded. The unit
mile and strike southwest-northeast along the length of the post-Permian Prairie Plains monocline (Prosser and N ey i | a A i ' % ' el MY b2 L . 2 N i\ ; N 2l ' QptNal ==0 =020 5> __and cl W Pleistocene. The lower 3-6 ft (0.9-1.8 m) of the terrace fills and hilltop deposits consist of cherty gravel. The also may contain a cross-bedded oolite in its upper part in some locations. Small crinoid segments, sponge
fth f i in th h h (2 e ' i S ! . , Sl il lig: 2 T / il | Ul el o i 2 S EclaYer =y S Pleistocene terraces 2 a 0) overlying fine-grained alluvium mostly consists of dark gray, gray, dark grayish-brown, and pale brown silty . . . o > ) ; ’
Beede, 1904). Because of the presence of prominent carbonate mounds in the southwestern and northeastern parts b i : . P = L= A | . - > Lo e S Q QptNal o : S . : e Heliospongia sp., and brachiopods—Neospirifer sp., Marginifera sp., and Composita sp.—may be abundant
. . g . .. L. . B = ¥ i il i = ’ 63 0O = N=) 8ol O clay. The distribution of fine-grained alluvium interbedded with cherty alluvial gravels is indicated by the . . o . . . .
of the county, strike and dip directions vary significantly. These mounds acted as topographic highs accompanied III{I ) il . t = v T = e e (0 © Q= S ) . : . ; in the unit. The basal contact of this limestone is typically uniform but abrupt, whereas the upper contact with
by low 1vi 1 which 1 di d ited. A h. sedi fron d 6 ded A _ y 7 I \i ( J [ l i ) il ' 7 > =5 DO.,*O ) on| w Kenoma soil series (Penner, 1981). Redoximorphic features, including strong brown and reddish-brown the overlying Chanute Shale tends to be more gradational. The Chanute Shale (5 to 51 fi [1.5 to 15.5 m])
y low lylng areas in whic ater sediments were deposited. As such, sediments often drape away rom mounde ,_,f_?} 2 Getigl e L ) N ® CS Ol j I = L O = T~y 2 Te 0 = pzd mottles and iron and manganese oxide concretions, are common in the upper 3—10 ft (0.9-3 m) of the fine- varies oreatly in thickness and litholoev over short laterai distances. It is lareelv composed .0 ¢ ellc;wish—
areas. A number of minor faults that tend to have a northwest-southeast or southwest-northeast orientation have — - I e e | =~ SN e k. covelg W - : - < South Bend Ls I grained alluvium. Alluvial deposits comprising the fills of high terraces are typically 20-30 ft (6-9 m) thick, brown %0 Zenish— av. calcareous sfi;l}':y-to-sand or clavey shale. The unitg isyrelatisel unfo}slsiliferous
been documented in the county, in particular around the towns of Somerset, Hillsdale, Paola, and approximately < » ) .7 & o i ! E 5 _ 7 h M . : T Al . ot _— -::‘Ir || = : Rock Lake Sh : but the alluvial deposits on hilltops generally are less than 15 ft (4.5 m) thick. A veneer of loess that is less except forgglant imﬁiezgions that ar’e most commzn in itsy u}l;per pa.rt overlying the Thaer coal bed. The
5 miles west of Louisburg (Miller, 1966). e e 5 4 il ' TN it / —a ; , o7 e : 4 i than 3 ft (0.9 m) thick often caps the high-terrace and hilltop alluvial deposits. Tha Ibed (00 0.5 t [0 to0 0.2 mT) s tvpically 11 o 15 feet (3 4 to 4.6 m) above the f ion’s basal
> . / ) & ’ . | yer coal bed (0 to 0.5 ft [0 to 0.2 m]) is typically 11 to eet (3.4 to 4.6 m) above the formation’s basa
» (Il [ @l { = ~ 7 1 3 I contact and occurs at differing stratigraphic positions in respect to the upper formational boundary. The coal
MINERAL RESOURCES apthary ) R g : E 5ot =  SE~TT | Stoner Ls Stanton Ls : PALEOZOIC may be absent where the Chanute is thinner than 11 ft (3.4 m).

. . . .. . . . e\ Wiy i / = 5 ' Pis : Carboniferous System—Pennsylvanian Subsystem Dennis Limest d Ch le Shale—Th tact betw these two f ti ts th
Agriculture is an important part of the economy of Miami County. Upland soils, developed in residuum and loess, Q _ | } & i { _ R , QptNal (e = o . : : : ik o | . . o . . ennis Limestone an erryvale Shale—The contact between these two formations represents the
support pasture and a variety of cultivated crops. Alluvial soils in river valleys are used mainly for cultivated i i B 7. o =" i PN : SRy TN ¥/« i 9] © = .. o | o _ ' c ! The following unit descriptions are compiled from Newell (1935), Miller (1966), and Oborny et al. (2017) Bronson-Linn Subgroup boundary of the Kansas City Group. Due to difficulty differentiating boundary-

S | carb K units in th ' h he L Farley. U Farl dA . T L e SE—— s L ‘ i — L L 7 3 & , X _ . Y / ! ,Q:;Ot' Eudora Sh - | unless noted otherwise in the text. Unit thicknesses and depositional trends are from both Oborny et al. (2017) defining units within the county, these two formations are here collectively mapped as one unit (70 to 122 ft
crops. Several car onate rock units in the cqun_ty, such as the Lower Farley, Upper Farley, and rge;ntme O C =% I a \. Gptal A Dl 7 v U ru Q ] _ B ks . e : : ol Captain Creek Ls 2 | and this study. Descriptions made by Newell (1935) and Miller (1966) of strata within the Zarah Subgroup [21.3 to 37.2 m] thick). The lowest of these units, the Dennis Limestone (28 to 39 ft [8.5 to 12 m]) is a
Limestones, proylde an important source of building stone as well as crushed rock for road construction. Oil and Ay Y ST NG B | coan ) 5 b 2 A L o ; Al A et ~re V- Nl v T/ i . _ e © | interval are herein adjusted to accommodate new unit correlations made by Heckel and Watney (2002) and resistant unit that forms prominent scarps. It is composed of three members—in ascending order, the
gas production in Miami County comes from the Forest City Coal Gas Area. Oil and gas fields in the county S e (. 1 ) < yapr 169. d " i ¥ (ot lah a0 ) "Bz ' Vilas Sh _. | Oborny et al. (2017). Thirty-three drill cores and 256 geophysical oil well logs were used in assessing Canville, Stark, and Winterset. The Canville Limestone Member is predominantly absent in Miami County
include Beagle, Black, Block, Louisburg, and Paola-Rantoul. In 2021, 2,517 wells produced 162,940 barrels of g / 758 Wy ; ‘Tf‘g Hi 7 \ ol O ﬂ_' 1.'16' N - z ' | subsurface character and distribution of units in the county. These data are provided in the accompanying but may be represented locally in the southern part of the county by a thin tongue of argillaceous or nodular
oil and no gas (Kansas Geological Survey, 2022). Total cumulative production for the county through December i - W ; . OSQU PR ' { _ ' i 4 , ' e 1R Sorina HilL ! open-file report (Oborny et al., 2022a). ?mestoge-t In ltt; absffrgce, the lllmlde;l}’mg (}(?IESIEurg and O‘tfetflylngffltlafé Can?;;)t)be reﬁdlly Qlfferlentlitteﬁl alfart

. . . " g £ L ! L AR ) / i / R S _ sC! 3 L pring Hill Ls ) rom a distinct fossiliferous shale horizon (likely representative of the Canville) or change in color at the base
2021 is 30,825,547 barrels of oil and 3,020,339 thousand cubic feet (mcf) of gas. Ny : Z 2 (gptNaly? - : . < g ; s N & e A & - Plpv ' Lansing Group D s
T e ot W] 2 - e I R i o Az : ; i 3 ) A i - I of the Stark. The Stark Shale Member (4 to 9 ft [1.2 to 2.7 m]) is typically about 5 ft (1.5 m) in thickness
".', T —— ATy ¥ o, 7 A \I », W g - ; . Plattsburg Ls : Stanton Limestone—The Stanton Limestone (typically about 35 ft [10.7 m] in thickness) is the uppermost and is well known for its non-fossiliferous black fissile facies that contains lenticular, laminated, or nodular
X QptNal :77 b ' \ i \P,‘. < VB _a 42 : / \ . ) 5 T = <~ = : ; HIT\LI(orryriC:elf Sh : formation in the Lansing Group. This formation is absent throughout much of the county due to erosion and phosphate (Heckel and Watney, 2002). This black fissile shale comprises a majority of the unit’s lower part
_Plp B = L [ . QY | QptNal . : Six pes : N ! L0\ ' : N 69 - | RS - erriam L.s : : is restricted to the far north-central and northwestern parts of the county. It contains five members that are and grades upward into a non-fissile olive to greenish-gray fossiliferous shale, which again transitions into
i : AN N\ L P : 1 7 5 N i % A 2 Q i | represented by three limestones interbedded with two shales. In ascending order, these members are the the limestone of the overlying Winterset. This unit produces a prominent gamma peak in geophysical logs
; ; 1 3 o8 .96;__.. e N ‘ aal /) i %5 . 2 3 _ .| : / _ o 2 - %’ : : Captain Creek, Eudora, Stoner, Rock Lake, and South Bend. The Captain Creek Limestone Member (5— that makes it readily correlative in the subsurface throughout the region and contains important zonal
¥ ) s <y ) u & - A . ; =.Qal . . . . . . . . . . .
J _ - I Qal i ) : . \ - e W ) D N7 D S B Sorinas Sh | I 12.25 ft [1.5-3.7 m]) is commonly a pale yellowish-brown to light gray, medium-grained, massive-bedded conodont species Idiognathodus cz.)}?fragus (Barrl.ck et al., 2013; Oborny et al., 2017). Chonetid brachiopods
eI | { ~ 3 : / Qpt A \ ,%3’ #iliiteas ile Pt ) . N o __ ,\_ ) | e T _ 'II‘:_._{ W 1§ WA onnersprings : : limestone. A mottled dark gray to blue intraclast facies is often observed in the unit’s upper part, which may are common within the upper fossiliferous shale interval. The Winterset Limestone Member (21.5 to 35.6
i | . sl e ) (18 LK | 3 ‘1 p a / s ol /1S an - ' f ' é : : be silty and cherty. Crinoids, brachiopods, bryozoans, and phylloid algae are common in this unit. The basal ft [6.6 to 10.9 m]) makes up a majority of the Dennis Limestone and is similar in some characteristics to the
7 v . T i - 7 % L = S N & - { ; : O 4 I | contact is often smooth, yet abrupt, whereas the upper contact is more gradational with the overlying Eudora. Spring Hill Limestone Member of the Plattsburg Limestone. The Winterset is known regionally to form
Explanation T |l N 50N B < %0\ NS ' \ Ao 3 = , - < & ' ' ] c ) 3 1 ' ; = | : The Eudora Shale Member (3.7-8 ft [1.1-2.4 m]) is well known for its black fissile pyritic shale facies that phylloid algal mound complexes to the south of Miami County (Heckel and Cocke, 1969), yet mounding
4" : ; ~ % b N - G i ) - _$§< ) ¢ it N Qo N/ At ' = Upper Farley Ls | | locally makes up 40—-60% of the middle part of the unit. The lower and upper parts are typically gradational within the county is not characteristic of the unit. Here, the member can be divided into two separate informal
. . Y j j (}E)‘ k PR = i ) TEONE - { Q ptNal ) : = o S S l Lane Sh | | with the Captain Creek and Stoner, respectively, and composed of non-fissile fossiliferous shale that is gray depositional units (Heckel, 1988) separated by a non-fossiliferous calcareous gray shale (less than or equal
Boundaries and Locations Hydrology and Topography IS ] oy X I " o | Q_EL i 8// : I [RS Z : ) 0 : QI_ II"Y - . ; oN : : to hght yellOWiSh-brOWn in coloration. This unit prOduCCS a prominent gamma-ray peak in geophysical logs tol.5ft [05 m]) The lower division tends to be llght gray to olive—gray in COIOI', makes up 60-70% of the
State boundary o, - A \_..-A‘ Il 4 ; R b \ i/ T A0 } ol ZrW b = : Dt / Middle Farley Sh : : that makes it readily correlative in the subsurface throughout the region and contains important zonal member, and represents three comparatively minor fluctuations in sea level that together show progressive
erennial stream . iy e AN - “SI{ aptnal ! il \ VA o o A dont ies Idi thod d is (Barrick et al.. 2013: Ob t al.. 2017). The St shallowing. These three minor cycles are not set apart by shale of any significant thickness within the region
38°37' 30 Lt ) A i \ ; ol 38°37' 30 | | conodont species Idiognathodus eudoraensis (Barrick et al., 5 orny et al., ). e dtoner g. . i Yy p Yy ) y S1g : } ] gion,
County t.)oundary. - Intermittent stream 4 P d e 50 : I : ; . el 1 | € l . i : : Limestone Member (consistently about 16 ft [about 4.9 m] in thickness) is poorly exposed in Miami County though fossiliferous shale partings are common between each minor fluctuation. In total, this lower Winterset
—  Township/range line* B2 N T . 68 e ' o — i - — | (S .. =l ; 7 nd - I | but develops prominent escarpments in Johnson County to the north, where it has been extensively quarried division is predominantly composed of fine-grained, sparsely fossiliferous limestone that often contains
—— Section line %:j Water body 1582 ) N ] ) SR [\ AN - - & s 1 S e A8 c? L ¢ . : 68 i Lower Farley Ls : : near Olathe. There, the unit is composed of a bluish-gray to white-buff, wavy, thin-bedded to blocky phylloid algae; however, each of the three minor sea-level fluctuations tends to grade upward into an oolitic
A ' Geologic cross section © Water bod de shoreli . NN @ C 20\ | . 2% Qptial™ - ) & _ a2 ) Y - Y o L A . |- a : ! limestone with numerous shale partings. The unit is fine grained and may host calcite-filled vugs. Prominent limestone, a clean limestone bearing snails and birds-eye (i.e., preserved air bubbles) features, or a mottled
0 ater body—manmade shoreline " Qal\ez o \ AV v . - s A - &4 Y o bt o y e j s MM N\ - G , Island Creek Sh | | fauna documented in the unit include phylloid algae, Triticites sp. (fusulinids), crinoids, and, less frequently, dark gray to blue cherty intraclast facies. The upper informal division of the Winterset, making up 30-40%
Paola county seat o Elevation contour _ 2 - 7 3 optna)| 2 N \ Z e Vil o 4 A / o L y g . \ < 7% : | gastropods, brachiopods, sponges, and solitary rugose coral. In many places within Johnson County and the of the unit, often contains a blocky oolitic limestone to grainstone in its lower part that is overlain by
oLouisburg Other incorporated city (100-foot interval) A e Bl o H L f} A g %, _ g LA M S W ' i o e | surrounding area, the upper contact of this unit with the overlying Rock Lake is irregular and abrupt. fossiliferous shale that grades upward into a thinly bedded phylloid-algae-bearing limestone that becomes
Henson : : : Elevation contour it o ' 3 () q W, L - < P ] 5 ! ahia ' 3 2 ! P : 3 I Approximately 4 ft (1.2 m; a consistent thickness for the unit) of the Rock Lake Shale Member is poorly increasingly fossiliferous in its upper part. This division of the Winterset is often dark bluish-gray in
® Unincorporated city or locality T (20-foot interval) T16S QptNal F S g SO0, 8" / 7 . . Ilif Y o " ‘l(ﬁ; - w } 7 (R ; ' - lcreer > ) S: 0] : exposed in the northwestern part of the county, where it is composed of weathered gray shale. The unit’s coloration and sometimes cherty and hosts large productid brachiopods and locally an abundancy of
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. i . e T 2 4 . . P | _ . ? i 1% B y NE { . .1 \ s _ 'O L and overlying units is that it contains an exceptional abundance of conodont fauna, which includes :the beflt or tongues of thin limestone that may give way to a maroon clayey shale. The Quivira Shale Member
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. = 3 . . X A1l '3 1 | F ! 5 . . . & 2
& & S j &V\i—“ 2 Wi R — : ‘ | § - = i LR R Pkedc : o | : and is known regionally to form phylloid algal mound complexes (Heckel and Cocke, 1969). Such algal many cases, the unit cannot be readily differentiated from the underlying Nellie Bly except through analyses
&VV"’ é\\ Qe\e q?d &g v . el _ i } = g o P 169 1) Prean N & A I N & I 3 I ] | e | L 5 ! e tilquni{:omplexes Wl'fhzlntt)he ur'zlllt alie not cc;mmo(nolél Mlam: Clwgtoyz’zlgwﬁer’ an-ctl Wher‘f ﬂllli ulll_lt thlckents, of conodont fauna that occur in exceptional abundance within the Quivira, a diagnostic characteristic of the
| @ N al ) e [ 4 | > ( (AR SR g ! i - il PN A = © — It 1s orten accompanied by a thick grainstone orny ¢t al., - Ihe unit 1s a hight olive-gray to unit. One key distinction of the unit is that it contains important conodont species Idiognathodus
« R o ! R z . ,@ 7 - 0 20 il / il e ! lI \ o \ I i a7 i ¥ ) _. @ | < yellowish-gray color and may have an iron staining on its surface. The lower part of the unit tends to be cherryvalensisy (Barrick et al., 2013; Oborny et al., 2017). The QuiSira is unfossiliferouz with regarfl to shelly
& &L &F S| o E 3 : . _ I‘ by, 14 { : WFpt i 0 : ' = Drum Ls : § C: fossiliferous and thin bedded, whereas the upper part tends to be blocky, massive bedded, and less fauna except for sparse inarticulate brachiopods
& N N ¥ &9 gl Z d = AIEGH | 3 Z op A s : I 1Q fossiliferous except at its upper contact. These thin- and massive-bedded intervals are typically separated by '
\a 9 9 P EX G | < 7 ' — X .- . .. . L . : ; :
& & & 9 E L&_J’ r & | i y Yo > ) s J# / (s | A Quivira Sh al @ o a fossiliferous shale parting. Bryozoans, fusulinids, brachiopods, crinoids, and echinoderms occur throughout Swope Limestone and Galesburg Shale—The middle part of the Bronson Subgroup of the Kansas City
< I ElE / % S Vor- 2 (9 \, - ;o A > S | the member; sparse solitary rugose corals and phylloid algae are more characteristic of the lower thinly Group is composed of the Swope Limestone and overlying Galesburg Shale (18 to 38 ft [5.5 to 11.6 m] thick).
« & & e é\«ﬁz' ’ o g — > — 7 (il B0V B LG if [ \ S A _ 2 “‘ | o | bedded interval. Immediately above the shale parting, a thick oolitic to fossiliferous grainstone is again Due to the close genetic relationship of these units (i.e., deposited as the sea level rose and fell) and the
N (9@3 S icr Io‘%o' LW F I TS _f N N EP Ringell8) ff - N A P\ : _ : piNalSS ) = a . 0':: — | overlain by a thin (about 2 in [5 cm]) compact horizon of Composita sp. (brachiopods). Locally, Osagia comparatively thin nature of the Galesburg Shale, these formations are here. collective?ly mapped as one unit.
Ll _ > | o800 . ” £ & d| ! _ A (&) T ; : 7 i h NeIhfe Blylsh _Q: >: coatings and a thin shale have been documented in the upper part of the member above the horizon of The Swope Limestone (17 to 37 ft [5.2 to 11.3 m]), the lower part of this map unit, is composed of two
Index shows th d locati £ the 15 APPROXIMATE MEAN gl L y 4 A\ Y 48 N A # [ \ i 7 ' ' r : e 3 7] : (informal) =l | Composita sp. The oolitic grainstone and overlying horizon of Composita sp. are a defining characteristic of limestone members and an intervening shale member. In ascending order, they are the Middle Creek,
[Ijlséxs S7 c;\jvnslin i'gzrgi)s()?sialeocieig?;noles Ssed DECLINATION, 2022 RS o iy iie’ S 3l - g g s G -‘-"’k"s‘%\’ } ; {8 e Ba& 0| ”| this unit. Previous studies have described the unit as locally cherty. The Vilas Shale (5.25 to 13 ft [1.6 to 4.0 Hushpuckney, and Bethany Falls. Th? Middle Cregk Limestone Member (0.5 tos ft [0.2 to 1.5 m]) isa
1 th d" tal ’ i i £ thq Mi & C ke ' < ~- | 1.4 g Py N » \D W n r Q ¥ : C: : m], apart from in the northeast part of the county where it is 21 ft [6.4 m]) is predominantly composed of medium gray le blulsh-gray, fine-grained, dc?nse cr1n01d-.bear1ng limestone that is f:ommoqu exprgssed n
m eThlgl a lcompl ation © d ¢ thlaréul d ounty 5 ; - Pofic B r ' al L Y kcdnc . \ iy : -. 8 i : cl < interbedded calcareous shale and siltstone with minor amounts of cross-bedded sandstone. Locally, a thin outcrop as a single massive bed, though a thin shale parting can be present approximately in the middle of
Ei‘; m eogiz (})fg I\:l,:ssmappe in the field using s .. i \ 7§ W2 7 _ A - ne=g P 3 ) : TH . i } : = _ : . - - : tongue of fossiliferous limestone occurs near the unit’s base. In general, the unit is grayish-olive to light gray the unit. The unit’s basal contact is typically uniform but abrupt, whereas the upper contact with the overlying
POgTap ps- T18S = b 1 ZniNa = i _ : DN . - o ; SN OptNa A _ T178 Westerville Ls Cherryvale Sh —': | but may have a moderate yellowish-brown to orangish-gray coloration where sands are more common. Plant Hushpuckney is gradational. The Hushpuckney Shale Member (4 to 8 ft [1.2 to 2.4 m]) is typically about
4 NG IPe 5= ; al M Y F_I : al Tiss | ! remains are common in some layers, but otherwise it is relatively unfossiliferous. The unit’s upper contact is 5 ft (1.5 m) in thickness and is well known for its non-fossiliferous black fissile facies, which contains
W/ & " e e L R, A\ : g piNl ® . S|ty aptnal = _ B 7 in = : : relatively uniform but abrupt. lenticular, laminated, or nodular phosphate similar to the Stark (Heckel and Watney, 2002). This black fissile
i Gl QptNal] | |. e j ' - 7 /m: \ % L ENSN W A~ g A : '.é?.'ﬁ 78 ' A : N AN Wea Sh | ol shale comprises a majority of the unit’s lower part—apart from a thin fossiliferous shale at its base—and
, IPE: \ b 304 N . ; 1 R g N T s s WAC : A (. ST 2 SO s ? N : ) P S 4 : : Kansas City Group grades upward into a non-fissile grayish to yellow, sometimes silty, fossiliferous shale that grades further
i 7 \ }r.lr il ‘.') S\ TSR ) . ' e N ptall ( C A / 8 N g e ' é;%g : N2 R I a o ’ / Pkedne : : Zarah Subgroup—The Zarah Subgroup (136 to 167 ft [41.5 to 51 m]) represents the upper third of the Pkesg into ttl}lle:lmelitoﬁ Oftdh.T overlylm‘:g Be_thzr:y FZLHS' Ehls ;ﬁlt prlc;du;:flsl apro.rnmelat ganr;n.w pe ak 1ntge?ght¥s1p al
™~ ' QW) 2 31X d: = . sl ¢ W/ 4 1 ) S _ﬂop\" Y. ooy ; Block Ls : : Kansas City Group and is composed of four formations—the Lane Shale, Wyandotte Limestone, Liberty 0gs that makes 1 r(ela iy corre aIcll,Ye n the csiu surtace Ol}g ou te.regmn znl con al;}s 1mp 0]; ant ke 1tmlig
X _aid j \ o S SalO s TRV \ 'F{ Qal [Pkc:;:nc < A 57 4 - T’ 2 O\ oetNal | s ; ook jate FV : Q' "R - Wil [ | Memorial Shale, and Iola Limestone—that collectively contain 10 interbedded limestone and shale units. g(())-lc;c'cgll;rmg cotnol oznms7pecclis if)(,lgna d o Lg cng ];;aguﬁ“f : edccen rieus, ang .ﬂ(lzance.zt’osus ( ?mc.l. fe al-
i \ 0 . == ' L= . o Qal ~ ooptNal " [ O A~ 69 g S : : Due to extensive phylloid algal mounding and the discontinuous nature of shale and limestone members » ooy et al, ) Choneti and productid braciiiopods are common 1M Te unit's upper 1ossiiierous
CITED REFERENCES (' ol _ . ‘#4795 DE 7 e S Ji y = R A i 70 g : i S L gl _,-aa_,--- |l @@ ._ " ¥ : Fontana Sh | | within this interval, it is often difficult to differentiate individual units (Oborny et al., 2017). For this reason shale interval. The Bethany Falls Limestone Member (15 to 28 ft [4.6 to 8.5 m]) is a light gray to light
. . . . . N N e . . \ ¢ 2 AV Ly ! _ 4 4 AN\~ _ /aNQptNa e B ; g U (o A e & i S I I . . ’ . . . L ’ brownish-gray, medium-grained, medium- to thick-bedded limestone containing numerous thin shale
Aber, J. S., 1998, Qheﬂ gravel and Nepgene drainage in east-central Kansas: Current Research in Earth Sciences, 28° 30 4 & W . AR R N , ea rallliod %o L _r <\>/’\\ ! (& b ) e . A gl 28° 30 : ! ghlfai:tzz? uﬁh?:gri)\?iii%sleoirﬁ (1)111111; n(l)lfglsese formations, the Iola Limestone, Wyandotte Limestone, and Lane partings. In most areas, the member can be divided into two distinct parts. The lower part (12 to 16 ft [3.7 o
Kansas Geological Survey, Bulletin 240, part 3, p. 29-41. . - : _ N N \ NN 3 Z G oy T\ T SN B 1 i /' ( W 3 . 4 ¢ 4 : : ‘ 4.9 m]) contains notable fusulinids and stylolitization, whereas the upper part (0 to 14 ft [0 to 4.3 m]) is cherty
4 v I N 3 \ RN i . . i =T - | / Prlcs i ) | L] ~ 3 X & . . .
. . . L 7 - AN Q) ) g _ NN RN A ~ Y - 4 AR i S~ MIF 4 s \ J Ing [ =i bk 5 S 3 o g . <. | I Lane Shale—In ascending order, the Lane Shale (less than 8.5 to more than 242.5 ft [less than 2.6 and locally cross-bedded. Pelletal limestone or oolites, or both, may be present at the very top of the Bethany
Lo ; x . 4 NN \ s 1 A RN , | R 30 el T i _ ; j %  Qal ptN / ptNa . . ce 1e . ’ . .
Barrick, J. E., ,Lambert’ L. L, HeCkel’ P H., Rosscoe, S. J., and Boardman, D. R., 2013, Midcontinent oAy P : o e = { ( NiwaT LR | 'I‘!d ‘& I ‘“; ™ me*al'f ~ ]~ A SN 2 Tl . : Sadhe o = ( PR o R o SIS f , = - : : to more than 73.9 m]) is composed of the Island Creek, Lower Farley, Middle Farley, Upper Farley, Falls. Where the pelletal or oolitic limestone is present, the upper part locally contains vertical, tubular

Pennsylvanian conodont zonation: Stratigraphy, v. 10, n. 1-2, p. 55-72. = 1 SRR Py dane | il 5I AR 2R ¢ i g A il W ad A s e B A 5 '_ 0 . il Winterset Ls | ! and Bonner Springs members. The distribution and thicknesses of these units is primarily controlled cavities 3 to 4 ft (0.9 to 1.2 m) in length and 1 to 2 in (2.5 to 5 ¢cm) in diameter containing iron-stained

. . . . . . . b . { | I: = = . i, | 3 it 1 aq tN-' W Qalé '- 5 .'! ' % X N\ Pkcsg 2 £ i "_\I . AN = 5 A\ | & 4 - g X Dennis Ls . . o1 - . . . . . . aye o, . . . . .
Heckel, P. H., 1988, Classic “Kansas” cyclothems: Geological Society of America, Centennial Field Guide — . < " TR . r I conieg) S NN X pitial o a\l I BaVERA . : 2 £ 4 'I\ZAL\ L I A - . = , - T _ \ ) : : by antegedent strata, in particular within the underlying lobate L1berty Memo.rlal Shale and mognded crystalline ca1c1.te. The Bethany Fallsisa fossﬂlferou.s.utnt in wInch Meekella sp-, Derbyia sp.,AnthuatonIa
. o S 28 d 4 ! QRN Lo - = s 4 <& : . | L\ B STy walll! 5 / a8 LAY ’ A\ QptNall .~ \ )4 - A | | Argentine Limestone Member (Oborny et al., 2017). The combined thickness of the Liberty sp., and chonetid brachiopods are most common. Triticites sp. is found locally in the lower part of the unit.

South Central Section, p. 43-55. ” Tt N Qf : = o, b, \ptNal. < 0?0 - 74 i A b 9, { # . 7% Wl A ilr R I i T b // i Z .“f E ST : i > | ! Memorial and Argentine resulted in notable depositional highs in the east-central and northeastern Phylloid algae are locally abundant. The Galesburg Shale (absent to 12 ft [3.7 m]), which overlies the Swope
Heckel, P. H., 2013, Pennsylvanian stratigraphy of Northern Midcontinent Shelf and biostratigraphic correlation ( (\“ . = \ T 2 : 8 ‘ N 1 S ;g? ! k3 Pkesd AN iO, (i PKGS) I NP 5 B\ S el - 7 o) t‘\, ~ VN \ ”4';,' kodne Jr=- Al Il\ e / i j i) \kednd _ffl Qpt ——— ol | part of Miami County upon which and along the flanks of algal limestones of the Lower and Upper Limestone, consists of a greenish-gray to dusky yellow, blocky shale that is predominantly paleosol. Marine

of c;yciotﬁemS' étratigraphy v. 10, p. 3-39 A ; p Bt P e - = J /\ / X - / ¢ \K‘V’ ' b S = 4,7 . N 4 0y el ! ]" ( )\ RS ( ~ i8¢ 2 g 4 /MERN— NPl = e — l\—y) e ' {222 [iaptN ‘o ( - /o Cpthal| g 3 Comeilo L 3: : Farley developed in greatest thickness. Comparatively, the Island Creek, Middle Farley, and Bonner fossils may be present in the lower part of the unit below the paleosol profile.

: ,v. 10, p. 3-39. TR L A ! AN P 4 Y : 1 : S e & '- | ER Y t] N | : Y/ 794 ®, &L A I b .« ' e ! Ol 1l =—=——— . | Spri ted to fill in 1 d antecedent high hi imum thickn .
. . . . e Y ij‘ pe 15! o QpiNal Y N ¥ 2 E $O Qal oA -O‘E) &5 . MY 7 NS i I 74 ! -b_pt . N ) e a0 iy T A~ | 10T o Cobierrg ; - y ' : . _ _—— — —— — — o I prings acted fo L m fow areas arounc antecedent MIgns, reaciing maximum thicknesses away Hertha Limestone and EIm Branch Shale—The lower part of the Bronson Subgroup of the Kansas City
Heckel, P. H., and Cocke, J. M., 1969, Phylloid algal-mound complexes in outcropping Pennsylvanian rocks of - oy AT e Gyl 5 11 '- V7 i ' - . Y ’ v N & allvas Ay ' \§ — (T L I (g T I o - - == = o= Galesburg Sh | =| | from sites of mounding, and tend to be absent or relatively thin for cach shale unit on top of these Group i d of the Hertha Limest d overlying Elm Branch Shale (18 to 38 ft [5.5 to 11.6

Mid-Continent: American Association of Petroleum Geolosists. Bullefin. v. 53. . 1.058-1 074 | )N~ enag® i ' N A > DIdls SO G AR K- TN R /& ] = T . = VIS s e e : DN T e | | antecedent highs. The Island Creek Shale Member (0 to more than 11 ft [0 to more than 3.4 m]) B D e mamatic malatio T o e i ( ool [5. el mc]l

--onlnent. CT1C Ssociation ol Fetroleum Lyeologists, bulleln, v. o3, p. 1, U/4. s : 4 4 R : : _ ) i PRW7p N ; VI \ QptNal ~ N : - - iV — d == 5 e AN I Boc ST _ eSS NI VA 'g: | is a greenish-gray to bluish unfossiliferous (except where it is thin) shale. What had been mapped thzecc?).mplalliat? ele ‘t:h?riifteélrz t)cfrtfl:];(l)tlrllsl;gr?ch Se}:l:ntlhis(;?(.)’rrneapt?j;searzsherz Scf)?leec‘t,ie erlosten:;peg ag 21111(3

. . . . . . ) \ ' ' ' ; X NN = ' oAb =g 21 ' 3 o ; =T _ a (2 Al _a] 2 |20 ; fami ; ; ; vely > vely
Heckel, P. H., and Watney, W. L., 2002, Revision of stratigraphic nomenclature and classification of the 1~ Pkedo i : - 169 apt : ¢ ¢ R £ ! ! LI \ kadndfl X AN y ' ' [ Gpthal I f 50 = == L X 0! | as the Island Creek in the western part of Miami County in the past is now reassigned to the . . . : ;

> > v /> > ) AN e WL - _ {— ¢ i \ \ N 1 \ V7 20 Sl . fl . i3 g & . L i T =X | | . . : . . unit. The lower part of this map unit, the Hertha Limestone (5 to 22 ft [1.5 to 6.7 m]), is commonly poorly

Pleasanton, Kansas City, Lansing, and lower part of the Douglas Groups (Lower Upper Pennsylvanian, _ iy - , WA & V. a 4 / m( AN : Ay i e po o Kl & N aothal 0 ' 7 e AN N I ) S S \ A il WY : ~= JL——7"""T="] BethanyFalls Ls I I overlying Middle Farley Shale Member. The Island Creek reaches its maximum thickness around exposed. Its members, in ascending order, are the Critzer, Mound City, and Sniabar. The Critzer Limestone

. . . . . 3 3 y - £ il N o 1 45 ( 74 a i N (J("F aw 1O N . $b:. = | L > ptNal N AT AR ey N~ Pkesg = =" | | the flanks of the underlying mounds of the Argentine. Along these mound flanks, this shale can have - . ; .

Missourian) in Kansas: Kansas Geological Survey, Bulletin 246, 69 p. e == : ~ TR - i ' ifle = NN Nl ) 0, _ s R (R = 8 Py f 2l A S [ S [ A - ) T Swope Ls ol | interbeds of fossiliferous limestone, likely owing to wave washing of nearby mound surfaces at the Member (absent to 9 ft [2.7 m]) is the basal member of the Kansas City Group and is composed of light

] o ) ) - ] 1l 5 AT | . ! & : ~ _ T T Al == 3 - x| ﬁ/ i ~ \{ . .1 - i 7 R il ' - N gl A v g i = =)= — | = 1= » . e ] . ) olive-gray, medium-grained, cherty limestone with abundant crinoid fragments and some bryozoans. The
Kansas Geological Survey, 2022, Miami County Oil and Gas Production: http://www.kgs.ku.edu/PRS/County/ et - Sy R P & 5 i ¥ 3 . - W : 7 e ' I . 7] \ 0 S apinar ™ ) AR il L 1 ~ ol Ay ANy Bay e pus e ci : gﬁi;{ e%erz):glzggn(g?; rgl}; e;azltééoll)zzt T)I;ihsehilzuﬁ; be E?cshen;azr Eliliefilitf};zieit?gng tglfj gll: Mound City Shale Member (1.5 to 8 ft [0.5 to 2.4 m]), if exposed, is present only as a thin, dusky yellow
lami b i \ ! ) ! | gl N ; J AN AR 1 : | S ' & e 7 g (23 ' & = Pkcdn ' O el e e el T e i o! ' » W s . : ) ’ ’ ’ ’
klm/miami.html (accessed 4/26/22). :B”"fa X £ Qal 2 / ptNal y A § LA S/ \ o (e y A \ \.| : Al (o s !— i ‘JV Pt | el % O L acalierd R e . _ 7 iffe : ( ) Hushpuckney Sh “ : : underlying and overlying limestones difficult (i.e., the Argentine and Lower Farley, respectively). ugiftoislllqlr{f)rv?;s f(s)}rlaitz’blig:l/(e‘f]iesgil? :lkllaelcecof‘:g;gs Stlle:tb;;l(igac:ésa:(:o;(e)rgli gg;liyg;ﬁiglge;eﬁ(diygg?ﬁ gioc(ﬁ)l’oglse
- - o ) : Tl = _ | / e / i, A N & & ) é AR e . o ot L = Lo o : i . o6t et - ; . @ | In the west t of th the Island Creek varies but is typically less than 2 ft (0.6 m) i u | Y ’
Lee, W., 1943, The stratigraphy and structural development of the Forest City basin in Kansas: Kansas Geological 5 s/t ] " e : - : . et 7 o ~ = = . ‘ =i 6;9 ; 7 i 7 AT 2 N N . s % - 05 | —[-J-T-]-[=T-[-]— Middle Creek Ls | | tﬁickigzssflztel IIZierr F:rf&uizy&lesfosea&emf:r (‘{atr;e;bollllt 13s2t¥tp[1g 2 t}; aeszut 3n7 5 m]() P anlli)gi‘lri making it readily correlative in the subsurface. The unit contains important co-occurring conodont species
i el ¢ N (Y g 9 ) ! 7 \ ! / | 1 ) \ ; L -l v \\@ &4 . v AL N2 o . ’ . . . . - " . 1 1 : i i
Survey Bullein 51,142 W N~ .- P R -2 I R o L NG R ) B AN | T S N ol e m—— | ey g e e, et s o T s i o gt vorue nd 1 bt Bkl 205 Oy o, 2017 The Siabar Limestone
i - iami . i ol O >  ~ ' i A N s 7 / L308 (< =/ et A e ' F X il . : /10 » , Sz | | hylloid algae and contains much the same fauna as the underlying Argentine. This unit develops : : : um- : ’ um- : :
Miller, D. E., 1966, Geology and ground-water resources of Miami County, Kansas: Kansas Geological Survey A = : T S \ : SN KheD s N e . L 4. "e / ¥, o > ' N | Y A ' ' T | | Phy g e e - anterying (g - veop is oolitic at the top and contains chert in the lower part. Hematite pebbles and limestone conglomerate may
Bulletin 181, 66 > . 30 5 ) oL 27 | : Pidldne i ©% F |8 ) | . | | mounds throughout parts of the region, in particular throughout Johnson County and northeastern Sk : !
> P ' | | 7@/ 6 - 25T = I 4 e ) : 7 s il o | o 2 s :|, : (S e Pkcheb Sniabar Ls : : Miami County (Heckel and Cocke, 1969; Oborny et al., 2017). Throughout western Miami County, b; i\())vcag.y t?restelr.lt at tthe szsedof %ni Ilm? C}ifn;:rally lfregelrllt ozﬁr mu;h of (;[he count;;, (tihﬁ Smteﬂt?ar ];s c(l:ortr}p}(l)sled
Newell, N. D., 1935, The geology of Johnson and Miami Counties, Kansas: Kansas Geological Survey, Bulletin e Al / _ = 7 i *’“;/ LN N o fBhes < DES CYGupg | | S : 1 ) 0t - - 3 - - Hertha Ls ' | the unit maintains a thickness of less than 2 ft (0.6 m). The Middle Farley Shale Member (lcss %he lglrnlslalfgncllrnn;;:lrée(oes :o( 1? 4% [‘7(‘)121 Cto ga;l mﬁ)ﬂsvhﬁ oxgzzsli:spgles%{ierrt)l?;afimeztgne 1Iils lie h? Saatec;
21, 114 p. i %t S i g ; 0 2 ol (ot ' g / el =~ : rIVY \ A /. - / e == - W < / kedn = Mound City Sh : : than 0.5 to 116.5 ft [about 0.2 to 35.5 m]) is predominantly composed of calcareous micaceous shale . d h ’ I - b ’ I ; il dvand i Tocaliti | » 15 ligh l%r };l
5 ?/ 5 - ol S e /4 B _ | . Yea | = \ e i . K = { 7 1} ool ¢ ) ) a Crior Ls | | or silty-to-sandy calcareous shale, which may grade laterally into an ooid grainstone in its upper olive-gray and weathers to a yellowish-gray. It is usually sandy and in some localities calcareous, with a thin
Oborny, S. C., 2015, High-resolution stratigraphy of Miami County, Kansas: Integrated lithostratigraphy piNal S\ ) - Sy . Y Y Y '( b i 7 {8 ' _ A oz = y) N AN \ gotale & 5 Ny | 1 ) °© oot ' ' part (e.g., northwestern Miami County; Oborny et al., 2017). North of Miami County in Missouri, limestone bed near the middle. It is unfossiliferous, except for plant impressions in the sandy layers. Formerly
R A > > v > . > . . > \ Srl o | onailint- 4 - . e L o ONIY -/, ; 1 il s VN Qal A ~sdlel Creek 2 I i , 7 (A5  QptNa & i ee - S . : L . the Ladore Shale (Zeller, 1968), the name Elm Branch Shale was proposed by Heckel and Watney (2002).
13 - - I [ : Y this unit 1 leosol- and coal-b hale, but within th t is largely shall prop y y
biostratigraphy, and 06°Ccav chemostratigraphy within the upper Pennsylvanian Missourian Stage: ) L Ve N - i i : . W 2" R - ; N : ol - 1z Y R 1 . A E 1s unit 1s primarily a paleosol- and coal-bearing shale, but within the county 1t 1s largely shallow
unpublished M.S. thesis, University of lowa, 182 p i ) = i d 2N | R i S ] - : { a7 ) - % i I @ marine and contains numerous plant impressions, gastropods, and bivalves. The distribution and
. s ) . = 3 ] \ T i | o \ | " i \ o) . . . .. o
o L ~ : 4 - —_ QptNal -36( /4 ¥ AN A a X : : 31 B [ = thickness of this unit appears to be controlled by both a syn-depositional structure that trends N35°E
. ol \( . ; : - ¢ _ o mont <] i ' ] . QptNal &= Al / X} | | e R N & = il I : . J W) ) ' tNa 4 z Lithologic Explanation from the southwest corner of the county—traversing a few miles southeast of the towns of
Oborny, S. C., Cramer, B. D., Heckel, P. H., Ludvigson, G. A., and Henthorne, R. E., 2017, Development of NG ) . ‘ = { X\ (| | IS _ . ] ~N e 2 ) Pkodne piNaliEF & - > , : ty yersing . :

phylloid-algal mounds during regression: Expanding the build-and-fill model: Journal of Sedimentary s . apial / ; p i L y ol ) : ) 1\ AN 3N >3 98 |1 |\ 4 S} Tny meeancl \L )y | hdl Osawatomie, Paola, and Spring Hill —and mounding in underlying units (Obory, 2015). Along the

R hv. 87 1. 638706 T18s . s . 169 ‘8 » (T . - N ( 2 g 40 W @ == fthehel - | | ‘ ! e -\ -~ 5 g BO003]  Unconsolidated silt length of the N35°E-trending structure, the Middle Farley thickens rapidly to the west-northwest by

€scarch, v. 6/, p. — V0. T1es ; _ e = : — ' i : & ; - g\ W\ BE - J I ' , [/ . - . — ‘ _ - = _ _ _ - : Ti8s '86.%;0? \ sy ) oo garaevef ’ Sandstone about 100 ft (30.5 m) in a few miles, whereas to the east-southeast of this structure the shale thins
Oborny, S. C., Layzell, A. L., Newell, K. D., Mandel, R. D., and Smith, J. J., 2022a, Geological details for 2021 ¢ gy > ' [l) 7 : : : g s A | \ .,f{N e, — W= S Thopt 1 = - Qal\ T el T 2R Adcotng OI ¥ ) i i S =\ - J}’ / ’ SO\ T198 — = - to less than 5 ft (1.5 m). In the northeastern part of the county, where antecedent mounding exists,

LT . L > P ’ ’ . ’ ’ ) . ) 2N =7 cpialli, 8 J B il s e Gl 6% T i ] e | Y il N /E. : =7 s \ ) 88 ny, B (S . =39 = 5/ - I U 1000 -0 \§ i \ PR, — T the Middle Farley may be a feather’s edge but averages about 1.5 ft (0.5 m) in thickness. The Upper

geologic mapping of Miami County, Kansas: Kansas Geological Survey, Open-File Report 2022-3, 5 p. y I ' b s K (A A ""u']- A & A2 ke . (RN | R B AN BN ) 4 | ' : ) ~ __ g K i 'i | QptNal U] q D LT T Limestone Sandy mudrock Farley Limestone Member (2 to more than 26 ft [0.6 to more than 7.9 m]) is a light olive-gray to

. . . . .. . = — S % v M y _ ! Ll 4 4 Vian ll ¥ 3 G| B % . 7 : L s ) i - = A . / ¥ - M\ . . . . . . . .
Oborny, S. C., Smith, J. J., Layzell, A. L., Ludvigson, G. A., Hasiuk, F., and Ortega-Ariza, D., 2022b, Revision UL vy T 7T U e P . - - __ A : A 7 —IOY . e ) o= ; | ) ) ( - . . f | A > - i gray, medium-grained, thin-bedded, wavy limestone. This limestone is dominated by phylloid algae
to nomenclature of the Zarah Subgroup of the Kansas City Group (Pennsylvanian) in Kansas: Midcontinent . Plan ; < :é\\ SR el : - ' il - ) / T\ AW | \ ; : e i S ) _ ; _ F 6.4 : _ : ‘ool hef . S ——— and contains much the same fauna as the yndquymg Argentl.ne and Lower Farley limestones.
. . 4 / ey v dng( N - — N & R 2 R ’ == g 1 _: %% ) T=I=T="T—  Shaly limestone — —-—1 Mudrock Osagia-coated grains are also common within this unit. The unit develops mounds throughout the

Geoscience (in press). | GptNal ] Gl R/ : [ e | T i P i A g = Y - _ ' r /N /48 \”’f’ HEN . ‘ _ { T==T=1= = region—the distribution of which is less predictable than those in underlying units—and several are
Penner, H. L., 1981, Soil survey of Linn and Miami Counties, Kansas: U.S. Department of Agriculture, Soil [ 2 ; 3 A ! . o R b om0 N b 55 PN _ v ., s e e ppoasanon Fm Coutty (Obommy ool 3017 Tho Banaes Sprins Shate Mesmer (5 1o 21 B IL5 o 134 s o i )

; . _ . ¢ e o & o /L p k : : Ul . - ) | \/ - i ; , ' . ) oy - = 1 A\ st” ™ A Black shale - oun orny et al., . The i ) S5to 17.4m]) is in o

Conservation Service, U.S. Government Printing Office, Washington, D.C., 102 p. _ 2 7 \ ) QptNal prtu o g <3 > || = 4 "' Toscdd M / ’ .2 ; = M 02, K : . (subsurface only) large part composed of interbedded calcareous micaceous shale or silty-to-sandy calcareous shale. -
Prosser, C. S., and Beede, J. W., 1904, Geological atlas of the United States: Cottonwood Falls Folio Kansas: B ! g Qe W i - ! 2 ‘ QU Qal W T g, : & R -‘ ?t liESt two Cf’arfemng upwa?hsuc‘fi}sllons .?relqt(}’lcﬁm?ntid 1r(11 tfhe m;er;:al yit ?rf. rarely (?bs.eirvetd N

. . . : : ' N \or 48 7 itk i 9 ; it 2 - \ 1 S == - ; . e : AN 11 Undifferentiated P Ivani ogether in a single exposure. Thou e unit’s lithological and faunal characteristics are similar to \

United States Geological Survey, Folio 109, 10 p., 1 plate. S " W g'm X ‘?f\\ L COMIIN | E e <5 i 2 \ ; b @ b . / : 7 e - '- fec \ 7 | I ! | % it G 1 | A i 4 \ ¢ :S? (N, E o P (subsurtaceonly) thgt of the underglyingpMiddle Farleé;’ the silts and sanc%s of the Bonner Springs tend to be coarser RN

. . . . . g o il AR o) B PR : (158 9/ Onal e < \ A ; § N : i\ e 7 > v & a \§§ = N < Ny &R . fl s ' AN~ . Ll ’ . . . . . . ’ - -
Zeller, D. E., ed., [1968] 2018, Classification of rocks in Kansas, revised by Kansas Geological Survey s e N 7 HL . WeEg ¢ O I\ 4 £ i eI\ N - \ - gy Pheheb £ B di i ‘ ¥ S 0° ©6%° o , , One defining distinction for the Bonner Springs is that it contains a prominent variegated green-
Stratigraphic Nomenclature Committee: in, The Stratigraphic Succession in Kansas: Kansas Geological gl Py & Bl ol DN : e\ 1 - et s VA N a o . £ [Pohen 4 J S i s : SO o e singo” 1 T ), % % o oolite, coated grain maroon paleosol within Miami County and may host small siderite nodules, horizons of caliche, or
Survey, Bulletin 189, 81 p o ' 5 S W AT S , : oA = ) ' T = o . - 25 2 e = : A A0 chert both, such as those observed near Louisburg.
’ ’ ’ “apal ) " D2 iy o™ $ BN : " . oC g = } EE ' Y : Qal > ' La . . .
. B~ " if s o i ¢SS ; ' = W G Al - . St A « , S gttt o NS Wyandotte Limestone—The Wyandotte Limestone (less than 2.6 to 66.8 ft [0.8 to 20.4 m]) is
X z e ’ , Qal N R g 4 VR o) o i Py ‘ & 0y 7 S 4 o ‘= A A A al i / 200 | I\ AS=Y clast, conglomerate d,i di der, of th bers: the Frisbi ind dA ine. The Frisbi
B 2 ! & 7 4 % St i) cetnel L i) ot B A : L _ ot N _ ok : & : 3 _ AL 3 : i SED composed, in ascending order, of three members: the Frisbie, Quindaro, and Argentine. The Frisbie
SUGGESTED REFERENCE TO THIS MAP e e £ ) l Gte §Z'-’ e iR > L& | R .\'. 1 aa AL .@_ek 4 WS - o 13\ R\ : \ Qc & el “ s ) ¢ [ ! Limestone Member (locally absent to 3.8 ft [0 to 1.2 m]) is a light olive-gray to light brownish-
Layzell, A. L., Newell, K. D., Oborny, S. C., Mandel, R. D., and Dunham, J. W., 2022, Surficial Geology of i ' _Moind 17/ f 7 Ik 1~ e PO & S\ Qal | OptNal W Fl & i UK B g .'[ V \ cal [ i od i Ml .}'“1 b 7 ) Nee. i _ o £ La Crgre e - ' : A , gray, fine-grained, massive limestone. Crinoid stems e.lnd small productid brachiopods are the most
Miami County, Kansas: Kansas Geological Survey, Map M-126, scale 1:50,000. _ _ b 22 ' " ~ = (/A - dle et N Ji\Jf Lopeitng s\ SN\  # I ‘ \ MARALS 7 7 - . . 7 L G AR By & A A . ~ common fossils and may occur in abundance. The Quindaro Shale Member (0.6 ft to 3.0 ft [0.2 to
ty g y p ) ‘?QFN?'F g/ all = W Q_a'l _ L /%h AN (Y i,p_ : T e :“ i ',' : Pkede i\ ] : /P/k'@ £ 4/ _ - i : g / . 0.9 m]) is a dark to very dark gray, fossiliferous shale that can be silty in some areas. This shale unit
. = 2 { i {4 \ Pkesg ¢ ( N ' | 228 2 Qal | 4 ' L pthial { a - - ' . 2 contains an exceptional abundance of conodont fauna (Oborny et al., 2017), and locally, such as in
R21E R22E -95° 00" RorE  R23E 94° 52 30" Ro3E  Ro4E LINN CO 94° 45' 00" R24E R25E 94° 37 30" the vicinity of Lquisbyrg, may encompass a tongue of fossiIiferoqs li.mes.tone (1.0to 1.3 ft[0.3 to SOALE 15,000,000
0.4 m]) that has historically been included within the underlying Frisbie Limestone Member. Where
the Frisbie is absent, the Quindaro cannot be readily differentiated from the underlying Liberty 50 0 50 100 150 200 MILES
Memorial except through analyses of conodont fauna. A number of brachiopod genera are = = B 5SS
SCALE 1:50 000 documented within the unit with Heterocoelia sp., Dielasma sp., and Phricodothyris sp. being the 50 0 50 100 150 200 KLOMETERS
1 05 0 1 2 3 4 MILES o ; HHH =— =—
Elevation contours are presented for general reference. Used in the U.S. Geological Survey’s current US Topo EasSas = i : : ) most common forms. Crinoid fragments and bryozoans are also abundant. The Argentine
. . : . Limestone Member (less than 2 to about 60 ft [less than 0.6 to about 18.3 m]) is the most prominent
1:24},000-scale topographlc map series, they were generatf?d from hydrographlcally improved 1/3 arc-second 1 05 0 1 2 3 4 5 KILOMETERS , member of the Wyandotte and is lithologically similar to the overlying Lower Farley and Upper GENERALIZED GEOLOGY OF KANSAS
National Elevation Dataset (NED) data and smoothed during processing for use at 1:24,000 scale. In some A SR ' ' ' ' ' A Farley Limestone Members. The Argentine is a light olive-gray to gray, medium-grained, thin-
places, the contours may be more generalized than the base data used for compilation of geologic outcrop 1150 — West LAMBERT CONFORMAL CONIC PROJECTION East — 1150 bedded, locally cherty limestone. The unit is dominated by phylloid algae, but Osagia coatings are QUATERNARY §YSTEM | NEO(.}ENE SYS_TEM | CARBONIFEROUS SYSTEM
patterns. Outcrop patterns on the map will typically reflect topographic variation more accurately than the QptNal NORTH AMERICAN DATUM OF 1983 COII.III;S)II-I. Reglgpadkgl, thlso imt is knov;/n gcz)rll;s el)\(/}enm:i/? phy%lolid :ﬂgal mound c.:(l)lr.npie/:l)fes a}néi rapid Holocene - Pleistocene Series Pliocene - Miocene Series
associated contour lines. Repeated fluctuation of an outcrop line across a contour line should be interpreted as 1100 — Qc i = 1100 variability in thickness (Obomny et al,, 2017). Mounding of the Argentine within Miami County []  Loessand rivervalley deposits [ Ogallala Fm [ ] Pennsylvanian Subsystem

e e ., - e e . . . . QptNal Qc QptNal > = (exceeding 60 ft [18.3 m] in thickness) is predominantly located in areas where the underlying
an indication that the mapped rock unit is maintaining a relatively constant elevation along a generalized e, Qal P Liberty Memorial is thick. The unit thins rapidly to the west by more than 40 ft (12.2 m) in central |:| Sand dunes - CRETACEOUS SYSTEM - Mississippian Subsystem
contour. 1050 — Qc P i = = — 1050 and north-central Miami County, approximately four miles east of the towns of Spring Hill and

. T T S5 Paola. In locations overlying the thick lobate Liberty Memorial, the Island Creek and Middle Farley - Glacial-drift deposits - PERMIAN SYSTEM
Roads and .hlghways are shown on the base map as represented by data from the Kansas_ Department of 1000 —a @Q, S5, [ =R g‘ Middle Creek > . — 1000 are often absent or of a feather’s edge and the Argentine may be in direct contact with limestones
Transportation (KDOT), U.S. Census Bureau, and other sources. U.S. Department of Agriculture — Farm S ac - . of the Farley. In such cases, the upper surface of the Argentine may be iron-stained and appear ~N_-  Limit of glaciation in Kansas

Services Agency (USDA-FSA) National Agriculture Imagery Program (NAIP) imagery also was used to check 950
road locations.

950 rubbly, thereby permitting the contact to be identified. The Argentine has a varied fauna that include,
among others, fusulinids (7riticites sp.), crinoids, and brachiopods. Brachiopod genera Composita
sp., Echinaria sp., Antiquatonia sp., Enteletes sp., and Phricodothyris sp. are most common.

Bull Creek

o : ey m Computer compilation and cartography by the Kansas Geological
Shaded relief is based on 1-meter hydroflattened bare-earth DEMs from the State of Kansas LiDAR Database. £ 900 QptNal Bull Creek 900 Liberty Memorial Shale—The Liberty Memorial Shale (less than 0.5 to 64 ft [0.15 to 19.5 m]) is S P 's Cart P hic Servi g . tp F}‘I y h A e g
The DEM imageS, in ERDAS IMAGINE format, were mosaicked into a Single output DEM, downsampled to 5- E) 850 4’* =GR - B B e 7 | | 850 gj_ predominantly composed of silty- to non-silty shale containing thin 'drapes or ler{ticular ca'lcareous furYefY S a, Ogril)p 1c EI’VIC@S unit. or putl)'f as,e m Orlma ton, li)r
meter resolution, and reprojected to decimal degrees. The output DEM was then converted to a hillshade, a "§ _ : : = g 1 e e S siltstone that become more prominent in the unit’s upper part. In some locations, brown nodular-to- or information about other KGS maps or publications, please ca
multidirectional shaded-relief image using angles of illumination from 0°, 225°, 270°, and 315° azimuths, each I3 AL ] = lenticular limonitic lenses can be observed within the unit’s lower shale-dominated portion Publication Sales
45° above the horizon, with a 4x vertical exaggeration. i 800 — ﬂ,__; L \-,_.,\1____:,, 800 = immediately overlying the crinoidal shale at the unit’s base. The Liberty Memorial Shale is

) ) ) ) ) ) T = o o i o S e e s s e e o G P e S A SN e T o s s e el REE N R g e I R e e S N R e e G B D S e g U e S g s S representative of a lobate distal deltaic deposit that thickens for some distance northeastward into (785) 864-3965
This geologic map was funded in part by the USGS National Cooperative Geologic Mapping Program. 750 = ~L T L =1 _ L /,,\:w_;,__kcsg'—-\\‘\_ — 750 Missouri. Two Liberty Memorial lobes exist in the area (i.e., Johnson and Miami counties); the most o ) )
. _ T — O e o N = =L L | L T prominent of these lobes is located in eastern Miami County and reaches a maximum thickness of or visit the Kansas Geological Survey website at www.kgs.ku.edu.
Supplemental mapping was conducted by James R. McCauley in 2007-2008. 700 = ; =L I T T T T [ 71 = — 700 64 ft (19.5 m) near the town of Louisburg (Oborny et al., 2017). The unit thins rapidly toward the
The Miami County map was produced using the ArcGIS system developed by Esri (Environmental Systems southwest, from 55 ft (16.8 m) to less than 5 ft (1.5 m), a few miles east of the town of Paola in the 2022
R. h Institute, Inc.) 650 650 central part of the county. The unit thins further to 0.5 ft (0.15 m) in and around the town of Kansas Geological Survey
esearc ’ 7 P Osawatomie in the southwestern part of the county. Uni . fK
The Kansas Geological Survey does not guarantee this map to be free from errors or inaccuracies and disclaims 600 L 600 niversity of Kansas
any responsibility or liability for interpretations made from the map or decisions based thereon. Lawrence, Kansas 66047
550 550 ISBN# 978-1-58806-985-0

Vertical exaggeration 30x
Last updated 11/4/22




