EXPLANATION KANSAS GEOLOGIC UNITS
GEOLOGICAL M AP M- 1 22 These descriptions are a compilation of several sources including field notes and measured

Boundaries and Locations Geologic Unit Boundaries T9s T R4E RS5E -96°52'30" Tos SURVEY sections, Kansas Department of Transportation geological reports and profiles, and lithologic
County li - T10S - - S
ounty line Observed contact A 10 The University of Kansas descriptions in Jewett (1941), Mudge et al. (1958), and others.
Township/range line ... Concealed contact | Ql CENOZOIC
Section line ;,-6
Hydrology and Topography , Holocene

Military reservation

~ boundary — "~ Intermittent stream ' . ' Alluvium and Terrace Valley Fill — Alluvium and terrace valley fill of major rivers and
A A’ Geologic cross section —— Perennial stream : smaller streams. The smaller streams that drain the uplands have floodplain sediment derived
, primarily from weathered shale and loess, so clay and silt dominate these deposits.

= _ = =
0 C?umy et % Water body § . . S e%ls8 85 < o Floodplain deposits of the major rivers (Smoky Hill, Republican, and Kansas) contain mostly
O City a Lithology Member Formation = 2L 183z o |k Qal silt, sand, and gravel (the coarsest sediments are near the bedrock surface). These deposits
® Locality 400 Elevation contour 1 7 o = ° e o o i can’ reacI; thicknesses greater than 70 ft in the Kansas River valley Terracés in the present-
Builtup area (50-meter interval) . [ GeOlOgy by RObel't So Sann and ROnald Ro WeSt . = Alluvium and o N ?lagg ﬂ)oodplain are called Newman (oldest) and Holliday (youngest) by Sorenson et al.
Elevation contour a %% 3 terrace o 7).
- ! ] _ 3
Transportation (10-meter interval) , v : et % E( O Sand Dunes — Holocene sand dunes are found in an area north of the Kansas River and west of
Interstate highway ———350— Depression contour / T 2 0 1 0 Qds Eolian sand dunes |z |9 Qds Junction City. These eolian sands were derived from the Kansas River floodplain and deposited
US. highvay (50-meter interval) _ . 4 Qpt Terraces ® 5 8 by prevailing southerly winds on the slopes north of the river.
State highwa D?%ef:?nriz?m;l) ~ L 4 - Qpl Loess SIElZ Pleistocene
s s e ) ST : Computer compilation and cartography by John W. Dunham, Scott T. Klopfenstein, R. Zane Price, and Ian J. Ramirez IS 5‘: E—') _ - ,
Medium-duty Resource Development : \ . a Alluvial and eolian » o) Terraces — Plelgtocene terraces are (.:omposed of alluvial sediments (clay,‘ silt, sand, zfmd gravel)
primary road - 7 . : 2 pu deposits, uplands &J that were deposited by present-day rivers when the stream bed was at a higher elevation. These
) % Sand and gravel pit > 4 e IS R | - e ) . . . . . . . Qot former floodplain remnants are positioned on the sides of the valleys above the current
_— M::cl(l)lrrlrcli_adrl}llti]oad © Limestone quary 7 NN 7‘7 _ ! GENERAL GEOLOGY as the. limestones weather. . Mudrpcks Weather fastqr ft per mile. Locally,. strike tangl d;p .dll'eCtIOIlS vary Jewett, J. M., 1941, The geology of R11§:y and Geary rematon Lo v P floodplain. The Pleistocene terraces mapped in Geary County are after Fader (1973) and
. . . R (il = . 2 »,  than limestones, and this differential erosion results in  significantly. The Abilene anticline is just west of the counties, Kansas:  Kansas Geological Survey, Sorenson et al. (1987) and are referred to as the Buck Creek terrace.
Light-duty road =] Fill material ST\ Geary County is an area of about.404 i (1,046'%<m ) the prominent limestone-capped hills that characterize northwest corner of Geary County, the Irving syncline Bulletin 39, 164 p., 1 map. o Paddock ShMor | L Loess is windbl 1t iated with elacial activity, L vinall
~--==-===- Unimproved road / S e ' (Wehmueller et al., 2005), of which about 20 mi” (52 h While the mudrocks erode to b labl h h < and the Nemah ’ ’ _ T T e A O TN A TRt
. _ 2 o/ ly Milford Lake). The the county. ¢ the mudrocks erode to become tillable cuts the extreme northwest portion, and the Nemaha . . Krider Ls Mbr eposited as outwash or floodplain sediments that were redeposited in the uplands by wind.
——— Single-track railroad '- ‘M km )’. or 5. .A)’ is water (mostly . ' soils, chert-bearing limestones weather into gravel-sized anticline is situated just east of the eastern boundary. Kansas Geological Survey, 2010, http://www.kgs. A thin mantle of reddish-brown loess covers the high upland ridges, flats, and side slopes in
- . . / surficial sednnentary rocks — a]tematmg beds of ; ; C . ku.edu/PRS/C /shi/ html much of Geary County, but the thickest deposits are associated with the Republican River
Multiple-track railroad : . . . pieces resulting in very rocky soils. Some of the u.cad ounty/ghj/geary.html. valley, especially in the Milford, Kansas, area. Known deposits of loess greater than 10 ft
—Z Airport w 4 limestone, cherty limestone, and variegated mudrocks ~ limestones form prominent topographic features; the MINERAL RESOURCES Po Odell Sh thick were mapped. , o
> ol are Permian (Wolfcampian) in age, and range from the . pront . POSt I,), : ’ The rocky residual soils and steep slopes of the uplands Mudge, M. R., Matthews, C. W., and Wells, J. D., ] ] ) o , , , .
) i most conspicuous one is the “rim rock” in the lower part . . . Alluvial and Eolian Deposits (Uplands) — Mixed alluvial and eolian deposits positioned on the
ég((i}eg ;‘:l;dzl:‘fg& ';clzl:s '\») o middle of the Council Grove GI'Ollp to t.he tOp of the of the Fort Rﬂey Limestone Member of the Barneston SllppOI't an abundance of native grasses and forbs that 1958’ qeOIOgy and constructlon-matengl resources uplands. Fluvial clay, silt, sand, and gravel sediments and windblown sand and silt characterize
S Chase GI'OU.p (Zeller, [1968] 2009). The dlp of the strata . . . e - make these areas valuable for cattle and other livestock of Morris County, Kansas: U.S. Geologlcal Survey, this unit. In Geary County, known accumulations greater than 10 ft thick were mapped;
,~ . ) Limestone, which consistently crops out on hillsides . Cresswell Ls Mbr _ . o 1appe
- ‘ is gen erally to the west; the oldest rocks (ESkI‘l dge > : S . Residual soil the floodolai f the ri Bulletin 1060-A, 61 p., 2 plates. ' significant areas of these deposits are found noﬁh of the Kansas River just west of Junction City
. L& S " ' wherever present. Topographic relief is 523 ft (159 m), grazing, nesidual souls on the Hoodplains Ol the rvers Pwi Winfield Ls and north of Milford Dam on the east side of Milford Lake.
¥ &g (S . - Shale) crop out at the eastern edge of the county near .. 0 ) point (1,027 ft, 313 m) in the Kansas and smaller streams, and transported soils (from glacial ¢ C. T Sallee. K. H.. and Mandel. R. D Grant Sh Mor PALEOZOIC
. S & 5 : Interstate Highway 70 and the youngest bedrock units . "o o oe S0 T L T {its sources) in some places in the uplands, are important for oo o0 S Jo SAUCE, B 1, and Viande, & D, Stovall s i
E g Ll &\ ; (Nolans Limestone) cap the hills near the west edge of ver Hoodplain where . ¢ nver .eXl s the county a I,S . . - 1987, Holocene and Pleistocene soils and Nolans Limestone — The Krider Limestone Member at the base of the Nolans Limestone is
9IS S s T108 \ . . northern boundary; the highest point (1,550 ft, 472 m) is cultivated crops. The abundance of limestone is hi rf: f the K Ri llev: i one or two beds of hard, gray to a yellowish-brown, locally nodular, limestone containin
| 5 s the county north of Interstate Highway 70. Thick . ’ important because of its use as a building stone, and also  Z- 0 P 1¢ SUTACES OF THE BATISas vl ATy, i, i onods: a thin s than 1 £t thick 5
24 & oLl & & T11S { I s . . . . ) in the extreme southeast corner of the county. Three p g > Quatern Environments of Kansas. W. C. Johnson bivalves and some brachiopods; a thin mudrock bed less than 1 ft thick may separate the two
K F | & | & & X alluvial and eolian Pleistocene deposits found in the . : located in th - the Republi as a source of crushed rock and agricultural lime. The ary ) Jo ) ’ thin limestone beds. The total thickness of the Krider is 1 to 2 ft. Above the Krider
S il L uplands are more prevalent in the northwestern mgor rivers are located In the county: the Kepu .lc.an h lev i . ed.: Kansas Geological Survey, Guidebook Series 5, Gage Sh Mbr limestone, the Paddock Shale Member is typically about 11 ft of gray mudrock containing
Soal & s 39°07'30" 6 V070 e uanbandle” part of th Hol di t River enters the northwest corner of the county and joins Cottonwood and the Fort Rl <y 1mestp n'es are two uplts p. 93-102. calcite stringers. The upper part of the Paddock is missing in Geary County. The uppermost
ASEESL(L“#T\JE,“SEQN Q\ooo & s\%\@ & panhandle™ part of the county. olocene Sﬁ? lmep S the Smoky Hill River from the west to form the Kansas that have been used extensively for building construction member of the Nolans Limestone, the Herington Limestone Member, is not present in
OC;UI’ as sand du:llesunea}rlthel\;ves‘;ﬁdgel of JU;ICUOH City, River just north of Grandview Plaza, Kansas Maj or in the county. Sand and grave] are produced from the Wehmueller, W. A., Campb ell, H. V., Hamilton, V. GOeary C(})lunty. The Iglol(aims Lir}rllestolrile is fognd capping the hills north of Interstate Highway
Index shows the names and locations of the 14 USGS ] S ; B ) and as terrace and alluvial valley 1ills along the streams. . . . . ) : : : L o ] Pd Doyle Sh 70 near the western border with Dickinson County.
7.5-min 1:24,000-scale quadrangles used in the digital - <L, Y g : fributaries, with headwaters m the Southe.m part of the g?gggéi;nsf(;ﬁfsl: ;ﬁﬁl\z;lsgee agsllstslréa(jerz;y S 3“22}’73‘1%? L., and Graber, S. P., 2005, Soil survey O.f Geary Towanda Ls Mbr y Odell Shale — Yellow to gray, calcareous mudrocks characterize the lower part of the Odell
Icl?;;g;lgtllglzh(;ffgl:dizall% (Ehoel:;tzfoi)noaé)ra"glﬁlecg;zlposgy was S GEOMORPHOLOGY county and generally flowing north, include Lyon, o AP Y : ge up - County, Kansas: U. S. Departmgnt of Agrlf:ulturg, . Shale; the middle and upper parts are variegated (mostly red, but also green, purple and bluish
12 7 f o o . o Clarks, Humboldt, and McDowell creeks. Oil and gas 1s of minor importance in Geary County. In  Natyral Resources Conservation Service, in gray). The Odell ranges from 20 to 40 ft in thickness.
Elevation contours are presented for general reference. They are Q Geary County 15 11 the. Elmt Hills physiographic region, STRUCTURAL GEOLOGY 2009, 10 wells pl.‘oduced 5,082 barrels of oil and no 845 cooperation with Kansas Agricultural Experiment © Winfield Limestone — At the base of the Winfield is the Stovall Limestone Member, a thin
generated from U.S. Geological Survey National Elevation Dataset (NED) r an area of rolling prairie uplands and wooded stream (Kansas Geological Survey, 2010). Total cumulative Station, 230 p.; http://soildatamart.nrcs.usda.gov/ Holmesville Sh Mbr m (1.5 to 2.5 ft), light- to medium-gray, dense limestone containing one to two bands of bluish-
digital elevation models (DEM) with 1/3 arc-second resolution, which are e ; valleys. The name Flint Hills comes from the flint (chert)  The general direction of strike in Geary County 1s north-  production for the county (1995 through 2009) 1s ivts/KS061/0/G KS . pdf gray chert and some fossils. Although thin, the Stovall is a reliable marker bed and is easily
: : - - : : : : : - : anuscripts cary_t.S.pdi. © recognized by the presence of chert (its stratigraphic position is over 100 ft above the last
glE;‘/l[rsn glin:f)amteed fl‘zocr;ls ?ﬁih;fsgﬁﬁéonm;1el‘)’:tﬁf;rgatznzfrl;iggeihglsSli in some of the limestone units that are left on the surface  south with a regional dip generally to the west at 15t020 115,736 barrels of oil, and no gas. - Cice(;tg b:aeringyhmzslzois:). c:t (t)infese the erlyacﬁl: 110 (i:tf (:(isf[)encse ?SV ea band Ofa CEth ruebb?Z
base maps used fgr compﬂation of geolggic 0utcr0§ patterns. Outcrop 13& 18 i . CITED REFERENCES Zeller) D. E'a ed" [1968] 20097 ClaSSIﬁcatlon Of rOCkS o Above the Stovall, the Grant Shale Member ranges from 9 to 16 ft, but is commonly about
patterns on the map will typically reflect topographic variation more '\‘ 7 2 ) ] R6E R7E in Kansas, revised by Kansas Geological Survey 10 (f;t thifk- Itdisha %rayl to yellowish-gray, crumbly, fossi}lliferous mudrock; ldDe” byia SP-i
accurately than the associated contour lines. Repeated fluctuation of an ’ r ; . . . : . . Fort Riley Ls Mbr pro ucti s, and the ivalve Myalma Sp. ar¢ common. The Grant is exposed at severa
outcrop l}i]ne across a contour line should be inte?preted as an indication RSE R6E 7 '-_"-"1"3: =g nger, S. W, 1974: Grpund water 1n 'the Kansas SHanapmc NomenCl.ature .Commlttee,. in, The localities. The uppermost Cresswell Limestone Member is about 16 ft thick with thick to
that the mapped rock unit is maintaining a relatively constant elevation 2 : ~ 7 River valley, Junction City to Kansas City, Kansas: Stratigraphic ~ Succession in  Kansas: Kansas massive beds of yellowish-brown to medium-gray, fossiliferous (echinoid spines are
along a generalized contour. B 8 ",_f} : A /-1 /J Kansas Geological Survey, Bulletin 206, pt. 2, Geological Survey, Bulletin 189, 81 p., 1 plate.; http:// RR Sree ST Barmeston Ls ;hzgacgerisifii)» somc_eltlimes vuggy gmestone int the l;)lwer' 5h tl()) 6 ft; tlhe uPtPer b‘:ﬁstare a gllin'
' ‘ i AR & : / M = 1-12. 2 vlates. www.kgs.ku.edu/General/Strat/Chart/indeX.hmll - edded, platy, argillaceous, medium-gray to yellowish-brown limestone that weathers
2006 U.S. Department of Agriculture — Farm Services Agency (USDA- 24 19 20 5 _ Lk ~ £ p » <P somewhat like a calcareous mudrock. Calcite geodes and concretions are common in the
FSA) National Agriculture Imagery Program (NAIP) digital imagery and o) 3 _ / e [ @) upper part. The lower contact with the Grant shale is sharp and often exposed; the upper
2002 USDA-FSA digital black and white orthophotos were used as _ a7 '\ NN i EI ; [ ‘ o Florence Ls Mbr contact is almost always covered. The Winfield outcrop is restricted to the “panhandle”
reference in the digital mapping. USGS 7.5-min 1:24,000-scale > b 5 MACR, . e -96°37'30 R7E RSE — region north of the Smoky Hill River and a small area along the southern border near U.S.
topographic maps and USDA Natural Resources Conservation Service i Z X //: : ' ) (il ; / / / ( nghway 77. The total thickness of the Winfield Limestone is about 25 to 30 ft.
(NRCS) soil surveys were used to supplement the mapping. ) — i 17 ' - ‘o & Eii@ { f } <) - . S - o7 « “ @) Doyle Shale — The lower Holmesville Shale Member ranges from 6 to 22 ft in thickness,
o ‘ - . - TR BTN W)\ st NG MM S \ ANN\TE 2 e ©lz but more typically is about 15 ft thick. It is predominantly a gray, but also yellow, red, and
Land within the Fort R1ley. Military Reservation, gnd a Smgll area glpng A ' 44 4% N AN N o= T~ Z‘g’»\ %7 2 b (70 g _ 4 b o) A’ - < green mudrock; the upper few feet are characteristically green. A 1- to 5-ft limestone or
the south and west boundaries of the fort, was not included in the original fi- LAY WU =& ’?L | /< NN ' ) N0 Q N calcareous mudrock may occur near the middle, but one or more beds of limestone can occur
U.S. Public Land Survey. These areas were later surveyed randomly, )= S JE@N | ('\“ N\ e /> iy bl 7 N 27 ) / > A /8 ) Blue Springs Sh Mbr |~ elsewhere. Above the Holmesville is the Towanda Limestone Member, a thin- to medium-
without regard to existing section numbers or lines. As a consequence, { N — 57 W\ e [ 7 \ e {74 A : ' \ s (O bedded, platy to blocky, unfossiliferous, characteristically yellow limestone that ranges from
within qunsh1ps lliand 12 South, and Ranges 5 and.6 I'E'ast, ‘Ehere are no'f PG| 7 &> A . . A\ (7 Airfeld /, i - _ ' ' » /b _ : : ‘ 4 © 10 to 15 ft thick. The Towanda thickens to form massive bluffs in the Milford, Kansas, area,
only' sectlon‘s‘ or”partlal sections 1 to 13, but also partial "special sections : . . . [~ ($512 = SN / 4 s 5 7 & f : > S 3 ‘B £ ( e j ' & om o | and is best seen rimming the shore of Milford Lake. Elsewhere, this member forms a
(designated “SS”) 1 to 13 (Suchy, 2002). AN { RS STAB ssa NS L — & : : Vi J W - _ : Matfield Sh e L prominent bench and is traceable on the landscape. The base of the Towanda is often
. ' A > Nl 1’7 - NS SS5 't'n.\.,‘ & o (0 ) 7 . Kinney Ls Mor — | exposed along with the green mudrock of the underlying Holmesville shale. The upper
Roads and highways shown on the base'map as represented by data from TS : . I N 57 // / N (7 ,$ ' -ﬂT, L g , Y % ) ] o | o ] contact is almost always covered. The Towanda crops out in the western half of the county
the Kansas Department of Transportation (KDOT) and Geary County. Ti2s : . N e : _ 1 / \\\ : : . ' = e > : 4 ’ s W ShiMb = and along the southern border with Morris County. The uppermost Gage Shale Member can
USDA-FSA NAIP imagery also was used to check road locations. WWANAN - _ e e ’l \ \ ss7 o) \ '\0.‘% 7/ 14 O3 ' ' , ; ' T1zs ymore ' be divided into three parts; the lower two-thirds is a variegated (red, green, purple, and dark
oo A PO N g FAF: \\: : N 13 1 - 2 _ . %y o <C brown) to dull grayish-yellow mudrock; nearer the top is a thin (less than 1 ft), calcareous
Shaded relief is based on 1-meter hydroflattened bare-earth DEMs from NS . : \! = AP & D L ! 7\ . <i mudrock or limestone; the upper part is a yellowish-gray, very fossiliferous mudrock (at
thp State of Kansas LIDAR. Datab?se. The.DEM 1mages, 1n Erqas Imgglne AN ! VA Ss8 W RN T AY ' . D& : ' ; : O@ T _ 0 some localities, coquinas composed largely of brachiopod shells, mostly Derbyia sp., occur).
(img) format, were mosaicked into a single output DEM in Esri file o oG NN TS SN : \ : ' ' , ) ‘ w1V 4 ' : ;s ' The Gage is rarely exposed in Geary County; its average thickness ranges from 20 to 40 ft.
geoc}a?lbase rgsterbformat.ﬂThat DEI\{[I :;Vis then dovs;ln.sampleg' to t2-m;t§r 8 s ' 9 7’ 3 € LA / . A7 j 9 | ' The total thickness of the Doyle Shale is about 60 ft.
resolution and subsequently converted to geographic coordinates. The . TN \ N : . : . - R \ e
output DEM was thenqconvgrted to a hillshac%e, ag mlzlltidirectional shaded- ke \ 33 140 957 : = - ' J ' \ Al ) A (& AR 2 Sehroyer Le Mor Barneston Limestone — The bottom member of the Barneston, the Florence Limestone
relief image using angles of illumination from 0°, 225°, 270°, and 315° SR SRR N R 2 e ) e { 428 J R NS _ ' - N : NN : - =AY (8 ' it > ' Pw Wreford Ls Member, is the uppermost and thickest of the three conspicuous chert-bearing limestones in
azimuths, each 45° above the horizon, with a 4x vertical exaggeration. el - RN NN ' /) 4 : =2 &Y s S g, ' X ) (@ a7 Havensville Sh Mbr Geary County. It is a thick-bedded (up to 1 ft), fossiliferous, yellowish-brown to gray
1 ' " .'f NN v ' : . gl \ S g limestone that contains numerous bluish-gray chert nodules or beds up to 0.5 ft thick; the
Map partially funded by the National Cooperative Geologic Mapping o T f ‘ Y T o Threemile Ls Mbr lower 5 ft is alternating beds of mudrock and non-cherty limestone; in the upper part,
STATEMAP Program. , | J _ ' 4 3 ) ( - g mudrock partings (up to 2 ft) are common. Hills capped by the Florence limestone are
{ \ ; ' N > | _ — 7, characteristically rounded and covered with small fragments of chert. The Florence is about
This map was produced using the ArcGIS system developed by ESRI ' N ) 7 ' | _ NG . . oAb = % Y Pfs Speiser Sh 30 to 35 ft thick. Overlying the Florence limestone is the Oketo Shale Member that is 5 to 6
(Environmental Systems Research Institute, Inc.). I - . : . : - y \ o@ 6 - ft thick; it is bluish gray to yellowish brown, fossiliferous, calcareous, and may contain a thin
g | - . e L K N A : Funston Ls limestone bed. In the southeast corner of the county, the Oketo ranges from 14 to 21 ft where
The Kansas Geological Survey does not guarantee this map to be free \ 7 {( . - ; ' : N e . ‘ : X A = it occurs along U.S. Highway 177. The light-gray to yellowish-tan Fort Riley Limestone
from errors or inaccuracies and disclaims any responsibility or liability for p ' ' ' K Member, the uppermost member of the Barneston Limestone, averages 35 to 40 ft in
interpretations made from the map or decisions based thereon. 39°00" o) O : . = \ : ' "H - Blue Rapids Sh thickness. A 3- to 6-ft-thick massive limestone bed near the base of this member, the “Fort
‘ : { | & K 3 A Pcbr Riley rim rock,” is the most conspicuous limestone in Geary County and is an excellent
CITED REFERENCE \ & T 20| A [ : ' 4 : W\ marker bed. It is easily identified by its light-gray color, thickness, vertical bivalve burrows,
Suchy, D. R., 2002, The Public Land Survey System in Kansas: Kansas : T : Wi f < 3 ( D, ; and prominent outcrop. Springs commonly occur at the base of the rimrock. Beds above and
Geological Survey, Public Information Circular 20, 4 p. ¥ § . > : _ by 2 ' = 2L Crouse Ls below the rimrock are medium-bedded, argillaceous limestones and calcareous mudrocks that
b D\ @ O _ e . 1 T’ _ ! . A - , y are generally poorly exposed. The upper part of the Fort Riley limestone becomes more thin
: : ! L g\ Rl 4 bedded and platy. The Barneston Limestone averages about 75 ft in thickness and is exposed
LOCATION DIAGRAM . = =78, Zn ! 3 ” : Y. & < i w Easly Creek Sh nearly everywhere in the county except for the northwestern “panhandle” portion.
- ) / ? _ : ) ‘_- T ) K ( acd, - £ " ~ Pbec Matfield Shale — The lower Wymore Shale Member is 15 to 25 ft of variegated (shades of
3, 3 - ] = . S : - /, . . i - 3 < \ Qo 0 Middleburg Ls Mbr red, gray, green, purple, and dark brown) mudrock and is rarely exposed. The middle
/ % _ : “ s - - : ' : o e f _ Hooser Sh Mbr Bader Ls Kinney Limestone Member typically ranges from 3 to 8 ft in thickness and is a yellowish-
— / D - : " . _ : \ /3 X : }5 % Se [ Eiss Ls Mbr brown limestone. It commonly occurs as two limestones separated by a fossiliferous,
P~ ; i — - > ' y " ' .2 A N’\-'ﬁ- ® calcareous mudrock, but it can vary considerably; at times one of the limestones can be
35 fx. L et 1\ : = ! . = T > absent or poorly developed, or become a massive, 4-ft bed. The uppermost member of the
= L ¥ : f 5 (. %3 ) ) Ml - \ Stearns Sh °© Matfield Shale is the Blue Spring Shale Member; the lower part of this mudrock member is
' y A BN vl : \ ; : Ak . S (il \ B i : , = VRS NP \ ' . ' 7~ [ Y 3¢ - variegated (red, shades of green, dark brown, and purple) and the upper part is calcareous
& &Y (5 32 / las % ; 3 : 34| ‘i ' 48 N : : - I = o ; - : , (Y _ ;”_7 | f - Pbs © and yellow to gray. One to three limestone and/or calcareous mudrock beds up to 2.5 ft
: v\ /4 " ] Wi " /- ~ = | : P \ : . L ¢ - : N , N /A , : -l 4% a0 £ Morrill Ls Mbr thick can occur within the member. The thickness of the Blue Springs Shale Member ranges
s : Nl : SRR : \ A ] ' \ R : M | e g 4 Florena Sh Mbr Beattic Ls _ from 35 to 40 ft. The total thickness of the Matfield Shale is about 60 ft.
T13S ' . S 3 ; e , 23 B o T1zs Cottonwood Ls Mbr - Wreford Limestone — The Threemile Limestone Member, the lowermost member of the
N T Yo = i . g TS © Wreford Limestone, is one of the three easily recognized chert-bearing limestones in the
sdi Lyo - 2 W A ' X X ¥ v N ;.]1 c county; the lower 2 to 3 ft of the Threemile is a thin-bedded, light-gray limestone with
V7 \ . h 5 A gL . L Vi £ Wy AL _ > numerous bedded chert nodules. The upper, gray to yellowish-brown, massive, cherty
SCALE 1:5 000 000 _f_)-/.; ; o \C, ; \ _ - L y _ ' ' Al VA s S A I 4% ENUEI S qh  E . Pe Eskridge Sh © limestone is 7 to 8 ft thick and is the most conspicuous, ledge-forming part of the Threemile.
50 0 50 100 150 200 MILES 27 1\ ' i - e ) S X ) L =l & A A i _;._\."; R g B [,"'i:-” 17 W '*5 \ \ T O In some areas, the upper limestone has intervals that are void of chert. The Threemile
T T . m w meomee ' - ; : . \ % : \) / _ Al S4B 7 RIGE BV s limestone is consistently about 10 to 12 ft thick. Above the Threemile limestone is 10 to 25 ft
HHH == == k e , 3 - 3 é ¢ _ R ; b ' g o i iy f 7 i of gray, flaky to platy, fossiliferous mudrock, the Havensville Shale Member; thin limestone
S : _ | : "y , 5 . _ a beds (up to 2 ft) are common in the upper part of the Havensville, and at some localities, it
. oo N _ g ' : 2 T ; 3y N ' _ - contains a prominent (5+ ft thick) bioclastic limestone near its base. The Schroyer
GENERALIZED GEOLOGY OF KANSAS ' q ( (L ' ! . [ 4 : = - - , A : ’ _ & - 82 E (" S - P 4 W& Neva L Mbr Limestone Member is the uppermost member of the Wreford Limestone and is the second
QUATERNARY SYSTEM NEOGENE SYSTEM CARBONIFEROUS SYSTEM : _ . \ \ y X = - N : > ' 2 / ' ' \ = v sk i I - conspicuous chert-bearing limestone in the area; most of the 8 to 10 ft of this light-gray to
Holocene - Pleistocene Series Pliocene - Miocene Series / q - , : > - aN \ S ' = "Q‘?\ < v aere /8 2 ) Pg Salem Point Sh Mpr| ~ Grenola Ls nearly white limestone is cherty; however, the upper 1 ft is a non-cherty, coated grainstone
I vocss andriver-valiey deposics I Ogallala Fm [ Pennsylvanian Subsystem : __Q ' > : ' Y ' : : ' ; - : i d g thgt is easily recognized where 'exposed. The Wreford Limestone averages about 40 to 45 ft in
o : | (o1 Cree, P %S ] ; / 8 Burr Ls Mbr thickness. Outcrops are found in the northeastern and central portion of the county.
] sond dunes [ cremacrous svstem [ visisippian Subsysim b, , ) _ - ., L) J < 5 = , g Sl;if,:rzss ,r_]sM,\;);r Funston Limestone and Speiser Shale — The thickness of the Funston Limestone is variable
[]  Glacial-drift deposits [ ] pErMIAN SYSTEM VA ' N 16 % > ' % - Al ; Y Pads \ | P AL _ e 16 3. 24 “ and may be from less than 4 to 8 ft thick with less obvious, thin, irregular limestone beds
uy = . ‘ . & . w . 3 S v i A : "\ C % : 50— above and below a thick, massive, conspicuous, light-gray to bluish-gray limestone. In some
N Limit of glaciation in Kansas 2) ; % : . ¥ [ & 8 J : / | (W o) W\ i | .’ DT ’ . )
N g : 7 ' S R : &% | : ! § Pr Roca Sh places a gray to yellowish-gray, fossiliferous mudrock may occur either above or below the
T y A N, : . A \ : LS ! / : ; _ S __& ] ' ‘ N massive limestone bed. Variegated (gray, red, green, and purple) mudrocks characterize all but
ADDITIONAL SOURCES Ny ; g - W ( . Do / \ ' ' > e v S [ — N : 22 7 : the upper portion of the Speiser Shale. Above this variegated interval is a thin, 1- to 2-ft bed
) ) ) ) ) , ; ) e ¢ A\ ~4 G ' -. - \ i ' A 2 ‘e =\\(@ ' / 4 goaawy, T NG ; i * Howe Ls Mbr of gray to grayish-brown limestone overlain by 2 to 3 ft of yellowish-brown to gray, flaky to
Chaplin, J. R., 1988, Lithostratigraphy Of LOW@T Perqnan rqcks mn Kay . : _ , ; P > ) B\ L g ~i ' S 5T . . _ ' I : = ’ ¢ WELS %V A\ PPre Red Eagle Ls platy, fossiliferous mudrock. Brachiopods (Derbyia sp., Composita sp., and productids),
County, north-central Oklahoma, and their stratigraphic relationships to : - - - '_ | f : : NI . AR AT N g 5 - i N > I oy ' : i i 25— Bennett Sh Mor : bryozoans, fish, and other vertebrate remains are common in this upper mudrock. The Speiser
lithic coryelatwgs in Kansas and Nebraska, p. 79-111; in, Permian ‘Rocks { . : ettl?/L s \ / : - - (\ : ' QA ( ) N WS v YRS } '\\ . 3 \ D 4 P ¢ ‘ _ GlenrockLs Mbr | Red Eagle Ls ° c |E | ranges in thickness from 10 to 18 ft, but probably averages about 14 ft.
Eiéiiﬁzdcgﬁgﬁglgig . ﬁ(ggﬁiigfalj;gs}f ab&?gﬁ;ﬁgi’;ntsogizof : ' | @ : . . ' A A . . =0 A - Al Qa0 . < - I il R 1% il | ) o Z c 'g %:U’ Crouse Limestone and Blue Rapids Shale — The Crouse Limestone is most easily
Special Publication, no. 1, 224 p. ’ ’ ] ; s - A ' ' . - 0% : ' ’ . _ : . S5 il Q7 200nar ¥ ER A P %’;‘i‘ﬁgﬁﬁﬁfﬁ ‘| o T3 53 recognized by the platy character of the upper 5 to 6 ft of limestone; the lower part consists
, , ‘ . . 0y S5~ " i \ \ 1 A < W . : « = 4 NG G N\ : R I 3 o3 glx of one to three beds of medium- to thick-bedded limestone that contains a molluscan fossil
Condra, G. E., and Upp, J. [E.], 1931, Correlation of the Big Blue Series ; \ AN ; o NN ' ; : / : 3 / -' BB N0 ) 5 o R ' O kil — o2 assemblage in many places. Between these two limestones is a very clayey, platy limestone
in Nebraska: Nebraska Geological Survey, Bulletin, Second series, no. 6, Wiy N\ \ - = i ' : j AN _, : : XM Al R AN o ) L 7 0 et _ || 8z that, when weathered, has the appearance of a mudrock. Overall the yellowish-brown to
74 p. z : - \ S 7. , R\ (f . ; \©¢ A Ay ral Y ' ' - | 2|l |® ig yellowish-gray Crouse Limestone ranges from 8 to 18 ft, but more commonly is about 13 ft
Griffin, J. R, Jr., 1974, Paleoecologic study of the Oketo Shale (Lower " . %, > ! E : | Potsy Al v’ F av il l - e d ' z s|a § L thick. The Blu.e Rapids Shale _iS a Variegat‘ed mudrock (gray, gray-green,‘red, and maroon)
Permian) in north central Kansas: Unpublished master’s thesis, Kansas - i A\ 157 . . : : : et | =" . = | : : O 1 AN, 3 ; s s oSS that may contain thin beds of limestone; it is 20 to 25 ft thick. A 1.5-ft-thick gypsum bed in
State University, 179 p. . 25 :_ : 7 ) KNG - '\ | : : , _ 57 gns 7 - ‘ o o (7o the upper part of the Blue Rapids occurs in bridge borings where U.S. Highway 77 crosses
Karlstrom, E. T., Oviatt, C. G., and Ransom, M. D., 2008, Paleoenviron oW () =i : / ' 2~ : ‘ py Jf“-' - . ; © % E | Lyon Creck In the east-central part of the county.
mental int,erprem,tion of’multipl,e soil-loess se,quence ,at Mifford Reservoir, 3 ) ) i i _ 2 3 WS ' & ; o Ao | ; : ; « I ' Bader Limestone and Easly Creek Shale — The Eiss Limestone Member of the Bader
northeastern Kansas: Catena, v. 72, p. 113-128. 38°52:30" k-7 7 ) . 1A _ AT _ N : ; % Bl Limestone consists of three beds: 2.5 ft of thin-bedded, gray limestone, 1.5 ft of gray
\ G {2 N\, A = X - . \ .- Litholoaic Explanati mudrock, and 2.5 ft of very resistant limestone (total Eiss thickness is about 6 ft). Weathered,
Mazzullo, S. J., Teal, C. S., and Burtnett, C. A., 1997, Outcrop ; . : L. ' — : res rhologle Explanation vuggy blocks of the upper resistant limestone bed are noticeable on the surface below the
stratigraphy and depositional facies of the Chase Group (Permian, RAE ROE TH4S -96°52'30" RSE RGE -96°45' ROE RTE -96737'30" R7TE RSE T14s Unconsolidated silt ﬁ Cherty limestone outcrop line. Above the Eiss is the Hooser Shale Member, an 8-ft bed of gray to grayish-
Wolfcampian) in Kansas and southeastern Nebraska: Kansas Geological SCALE 1:50.000 ] green and maroon mudrock. The Middleburg Limestone Member is composed of two
Survey, Technical Series 6, 210 p. 0 ! 2 3 4 MILES Sand % Argillaceous limestone yellowish to yellowish-brown limestones separated by a thin, dark-gray to black shale and/or
Miller, K. B. (compiler), 1992, Fieldtrip guidebook to the Lower Permian ' . yellowish-gray, mudrock layer. The lower limestone is about 3 ft thick, the middle shale/
Council Grove and Chase Groups of northeast Kansas: Prepared for ] — —_ T g?ﬁi"iﬁiidgarffef"t' Gypsum mudrock varies from 0.5 to over 3 ft, and the upper limestone is variable but usually less that
AMOCO Production Company, July 13-14, 1992. 1 ft thick. The total thickness of the Middleburg is generally 3 to 7 ft. Exposures of the Bader
] ) ) ) LAMBERT CONFORMAL CONIC PROJECTION Soil % Black shale Limestone are restricted to the northeast part of the county. The total thickness of the Bader
Miller, K. B., and Twiss, P.C., 1994, Rocks of the Milford Lake Spillway 1500 — West T ORTH AMERICAN DATUM OF 1083 East — 1500 Limestone is about 17 ft. The dominantly gray and green mudrock of the Easly Creek Shale
— Facies, cycles, and environments of deposition: Kansas Geological A A’ Limestone = Towanda Ls Mbr contains intervals of dark-brown, yellow, and red mudrock with thin limestone beds. A
Survey, Open-file Report 94-47, 33 p. 1450 — 1450 marker bed persistent limestone about 2 to 3 ft thick occurs 6 to 8 ft below the top of the formation. The
Sellards, E. H., and Beede, J. W., 1905, Stratigraphy of the eastern outcrop 1400 — 1400 Mudrock - Fort Rley LsMbr thickness of the Easly.Creek ranges from 20 to 30 ft and is best seen in road cuts alqng
of the Kansas Permian: American Geologist, v. 36, p. 83-111. Interstate Highway 70 in eastern Gegry Cpunty. ‘Lent¥cular layers qf gypsum up to 7 ft thick
US. Ammy Corns of Eneineers. undated. Geolosic man and column of the 1350 — 1350 ‘i Calcareous mudrock occur at the base of the Easly Creek in bridge borings in the Grandview Plaza, Kansas, area.
Milford L}e’lke ggnstmctiﬁn area’. ’ & P Beattie Limestone and Stearns Shale — The lower member of the Beattie Limestone, the
) i . 1300 — — 1300 Cottonwood Limestone Member, is a massive, light-gray to white, fossiliferous limestone that
Voran, R. L., 1977, Fossil as.;semblages, stratlgraphy, apd depositional = m is commonly about 6 ft thick; the consistent thickness, abundant fusulinids, and scattered
environments of the Crouse Limestone (Lower Perm1_an) n north central £ 1250 1805 siliceous nodules make it easy to recognize. Immediately above the Cottonwood is the Florena
Kansas: Unpublished master’s thesis, Kansas State University, 208 p. .5 1200 | 1900 gj__ Shale Member, a gray to brownish-gray, platy to blocky, calcareous mudrock that is about 7 ft
West, R. R., ed., 1972, Stratigraphy and depositional environments of the § Reoublican River S . . thick; fossils are alf{un.dant .in Fhe lqwer 2 ft and the brachiopod Neochonetes g;_’anu‘lifem is very
Crouse Limestone (Permian) in north-central Kansas: Geological Society ﬁ 1150 P Smoky Hill River 1150 3 gompl{terc C;)tmpllat;l(_)n Sand lcartogrftlpf;y by thehKagsa; Geotl.oglcal abund‘ant a.nd aids in identifying this member. The upper member of the Beattie Limestone, the
of America, Field Trip Guidebook for 6th Annual Meeting, South Central for information about other KGS maps or publications, please call glggrgllhmtestont% lzieml;ertli Saflzrglwll(lsl%-frag, V;‘-ggl}j (SOTG WIth1 calcite c_rystt}?ls), ftzorlyt
Section, 109 p. 1100 1100 ’ edded limestone that is about 1. ick. The Beattie Limestone only occurs in the northeas
Publication Sales part of the county near Interstate Highway 70 at McDowell Creek and at the eastern edge of the
SUPPLEMENTAL REFERENCE 1050 — 1050 (785) 864-3965 county. The mudrock and upper limestone occasionally contain small mollusks. The average
thickness of the Beattie Limestone is about 14 ft. The Stearns Shale is a platy to blocky, gray to
Sawin, R. S., and West, R. R., 2010, Data control points used to construct 1000 — 1000 or visit the Kansas Geological Survey website at www.kgs ku.edu. yellowish and greenish-gray mudrock that is about 19 ft thick; the Stearns only occurs in the
the surficial geology map (M-122) of Geary County, Kansas: Kansas northeast portion of the county near Interstate Highway 70 where it is mostly covered.
Geological Survey, Open-file Report 2010-13, 218 p 950 - 950 2010
’ ’ ’ Kaﬁsrﬁse(r;sei’:)l%gflcgni:;vey Eskridge Shale — Only the upper part of the Eskridge Shale is exposed in Geary County at the
SUGGESTED REFERENCE TO THIS MAP 900 Vertical exaggeration 30x 900 Lawrence, Kansas 66047 cast boundary near i%iﬁ?ﬁ;ﬁlgﬂff S This mudrocicis gray and may be fossiliferous. The
Sawin, R. S., and West, R. R., 2010, Surficial geology of Geary County, DICKINSON €O GEARY CO GEARYCO  WABAUNSEE CO ISBN# 978-1-58806-981-8

Kansas: Kansas Geological Survey, Map M-122, scale 1:50,000.
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