EXPLANATION KANSAS GEOLOGIC UNITS
GEOLOGICAL M AP M- 1 2 2 These descriptions are a compilation of several sources including field notes and measured
Boundaries and Locations Geologic Unit Boundaries T9s m R4E RSE RILEY CO -96°52'30" . SURVEY sections, Kansas Department of Transportation geological reports and profiles, and lithologic

County line Observed contact T10S o J T10s The University of Kansas descriptions in Jewett (1941), Mudge et al. (1958), and others.

Township/range line ... Concealed contact O\} /L CENOZOIC

Section line ! ' —"é J Holocene

Military reservation Hydrology and Topography £ ;

- bound;yry ——— — Tntermittent stream l : R Alluvium and Terrace Valley Fill — Alluvium and terrace valley fill of major rivers and
A A" Geologic cross section o peremnial stream \ , l | RFI‘ I A I ‘ E O I O ‘ 5( O F ‘ E AR 5[ ' O l | N I 5( KAN S A S smaller streams. The smaller streams that drain the uplands have floodplain sediment
9 - = = derived primarily from weathered shale and loess, so clay and silt dominate these deposits.
0 County seat (sj Water bod o @7 , < g isg =8 8 m P e Floodplain deposits of the major rivers (Smoky Hill, Republican, and Kansas) contain mostly
¢} City ey 1 2 Lithology Member Formation (% %’ & S5 Ecz ok el silt, sand, and gravel (the coarsest sediments are near the bedrock surface). These deposits
® Locality 400 Elevation contour 11 \ v . g e W s 0 can reach thicknesses greater than 70 ft in the Kansas River valley. Terraces in the present-
Builtcup area (50-meter interval) ] Jhe. GeOlogy by ROb ert S. Sann and Ron ald R. WeSt oz Ay and o day floodplain are called Newman (oldest) and Holliday (youngest) by Sorenson et al.
Elevation contour \ Qal 5 terrace © > (1987).
Transportation (10-meter interval) = valley fl o EE: O Sand Dunes — Holocene sand dunes are found in an area north of the Kansas River and west
Interstate highway 50— DEPrESSion contour = 201 0 Qds Eolian sand dunes g =0 Qds of Junction City. These eolian sands were derived from the Kansas River floodplain and
(50-meter interval) x| N deposited by prevailing southerly winds on the slopes north of the river.
: U-S. highway Depression contour S - S A Pleist
u / L

State highway 10-meter interval 2 DS L9 7 7 7= L . . . Qpl Loess 8 = eistocene

—{ig— B ( ) . £ . Computer compilation and cartography by John W. Dunham, Scott T. Klopfenstein, R. Zane Price, and Ian J. Ramirez | | 503) 5‘ "L')J Terraces — Pleistocene terraces are composed of alluvial sediments (clay, silt, sand, and
primary road Resource Development > Al Qpu gg‘é‘g:i't:‘”lj‘p?;’#gg 2| © gravel) that were deposited by present-day rivers when the stream bed was at a higher
% Sand and gravel pit o a y i [ )i = ) ) ) ) ) ) ) o Qpt elevation. These former floodplain remnants are positioned on the sides of the valleys above

Medium-duty = & Y GENERAL GEOLOGY as the limestones weather. Mudrocks weather faster than ft per mile. Locally, strike and dip directions vary Jewett, J. M., 1941, The geology of Riley and Geary _ the current floodplain. The Pleistocene terraces mapped in Geary County are after Fader

secondary road * Limestone quarry : VI SO , . s e limestones, and this differential erosion results in the significantly. The Abilene anticline is just west of the counties, Kansas: = Kansas Geological Survey, rerington Ls Mbr (1973) and Sorenson et al. (1987) and are referred to as the Buck Creek terrace.

Light-duty road [ Fill material |_|_| e\ (i;a? Coﬁnty 1 arll ar;g()(;' ab(;ut 41?'4hm1 b(1’04g 0 % prominent limestone-capped hills that characterize the northwest corner of Geary County, the Irving syncline Bulletin 39, 164 p., 1 map. Pno Paddock Sh Mbr Nolans Ls Loess — Loess is windblown silt associated with glacial activity. Loess was originally
~======-== Unimproved road < RN T ; ( 5 2ekIrIr112ue o 5 f)tty a4 ¢ ), © tlwl\;lc'l P ad (Eltk ,?i;l county. While the mudrocks erode to become tillable cuts the extreme northwest portion, and the Nemaha _ Y. deposited as outwash or floodplain sediments that were redeposited in the uplands by wind.
—+——+—+— Single-track railroad \_‘/_ E gur ﬁcial), Z; dit.lle;"[alrsywisgk(smo—s }ellltelfna(gng ab:c)l.s oef soils, chert-bearing limestones weather into gravel-sized anticline is situated just east of the eastern boundary. Eanzas/l)gg(/)éoglgtal/ iu/l'Veyr, 121?1111(1)’ http://www.kgs. ﬁlégﬁnort{légléi ;fgsﬁﬁi;harl%; I‘E)Iflisk g;)tVZreSp g;?t:llagrfé lggliré?ai;igfsltﬁlife j;lei zﬁfczfrgisvler;
————"— Multiple-track railroad 2 limestone, cherty limestone, and variegated mudrocks — pleces resulting in very rocky  soils. : Some of the MINERAL RESOURCES — UL ERl Ry . valley, especially in the Milford, Kansas, area. Known deposits of loess greater than 10 ft

Aimpor K b > Wolf U # ; th limestones form prominent topographic features; the _ . Mudge, M. R., Matthews, C. W., and Wells, J. D Po Odell sh thick were mapped.

Z 2 are rermian (Wo camp1an) In age, and range lrom the oo conspicuous one is the “rim rock” in the lower part The rocky residual soils and steep slopes of the uplands » e T > e T > T . . ) o . . . "
c middle of the Council Grove Group to the top of the ) ) it bund £ nati d forbs that 1958, Geology and construction-material resources of Alluvial and Eolian Deposits (Uplands) Mixed alluylal and colian deposits positioned on
Index to 1:24,000-scale NV Y Ch G Zell 19681 2009). The dib of th of the Fort Riley Limestone Member of the Barneston Support an abundance oI native grasses an O-I' S tha Morris Countv. Kansas: U.S. Geological Surve the uplands. Fluvial clay, silt, sand, and gravel sediments and windblown sand and silt
USGS quadrangle maps s nase Lroup (Zeller, [ ] )- cdipo the strata Limestone, which consistently crops out on hillsides make these areas valuable for cattle and other livestock i Y : e g Y characterize this unit. In Geary County, known accumulations greater than 10 ft thick were
. ; is generally to the west; the oldest rocks (Eskridge Shale) wherever present. Topographic relief is 523 ft (159 m), grazing. Residual soils on the floodplains of the rivers Bulletin 1060-A, 61 p., 2 plates. Cresswell Ls Mbr mapped; significant areas of these deposits are found north of the Kansas River just west of
N £ @f e 4 _ crop out at the eastern edge of the county near Interstate with the lowest point (1,027 ft, 313 m) in the Kansas and smaller streams, and transported soils (from glacial  gorenson. C. J.. Sallee. K. H.. and Mandel. R. D. Bui Winiold Le Junction City and north of Milford Dam on the east side of Milford Lake.
I Gl Ws 31 Hl ghway 70 and th? youngest bedrock units (Nolans River floodplain where the river exits the county at its ~sources) in some places in the uplands, are important for  jgg7 I,Ioloce;le anzi Plei,stocene soiis an(i Grant Sh Mbr PALEOZOIC
: z oov“ oe<§\ A T X Limestone) cap the hllls near the W?St edge F)f the CouI-lty northern boundary; the highest point (1,550 ft, 472 m) is cultivated crops. The abundance of limestone is geom’orphic surfaces of the Kansas River valley; in, Stovall Ls Mbr Nolans Limestone — The Krider Limestone Member at the base of the Nolans Limestone is
= S u u . . . . : : ivalves and some brachiopods; a thin mudrock bed less than ick may separate the two
.I:DEJ % fy& S Q,G(\ Q,G(\ e AR T11S prevalent in thré northwestern “panharrl)dle” part of the mgjor rivers are located in the county: the Repubhc,an as a source of crushed I'OCl'( and. agricultural lime. The ed.: Kansas Geological Survey, Guidebook Series 5, thin limestone beds. Thé3 total thickness of the Krider is 1 to 2 ft. Xbose the Krider
s {ng & | FEE¥ countv. Holocene sediments occur as sand dunes near River enters the northwest corner of the county and joins ~ Cottonwood and the Fort Rlley 11mestpn§s are two ur}ltS p. 93-102. Gage Sh Mbr limestone, the Paddock Shale Member is typically about 11 ft of gray mudrock containing
o . N 30°07'30" s 230°07'30" ih Y. ted f Tunction Cit das t d alluvial the Smoky Hill River from the west to form the Kansas "[hat have been used extensively for building construction . calcite stringers. The upper part of the Paddock is missing in Geary County. The uppermost
APPROXIMATE MEAN S| 1S G{lwei'li: gle 0 lﬁnc ton L1ty and as terrace and alluvial - piver just north of Grandview Plaza, Kansas. Major in the county. Sand and gravel are produced from the Wehmueller, W. A., Campbell, H. V., Hamilton, V. member of the Nolans Limestone, the Herington Limestone Member, is not present in
‘ § S valley fills along the streams. tributaries, with headwaters in the southern part of the floodplains of the major streams in Geary County. The L., and Graber, S. P., 2005, Soil survey of Geary Sgiﬁﬁ%‘;ﬂ;};;el;z Eo‘iﬁ‘;svl‘;i‘t‘;le];;gﬁfn;iiogggn‘ii‘fpmg the hills north of Interstate Highway
Index shows the names and locations of the 14 USGS e v = GEOMORPHOLOGY county and generally flowing north, include Lyon, thickness of these alluvial deposits can range up to 70 ft. County, Kansas: U. S. Department of Agriculture, Pd Doyle Sh I | t ch el i I
7.5-min 1:24,000-scale quadrangles used in the digital i : Clarks, Humboldt, and McDowell creeks. Oil and gas is of minor importance in Geary County. In Natural Resources Conservation Service, in Towanda Ls Mbr Odell Shale ~ Yellow to gray, calcareous mudrocks characterize the lower part of the Ode
compilation of the Geary County map. The geology was ct Geary County is in the Flint Hills physiographic region ’ , 2009, 10 wells produced 5,082 barrels of oil and no gas cooperation with Kansas Agricultural Experiment Shale; the middle and upper parts ate variegated (mostly red, but also green, purple and
mapped in the field using these topographic maps. - , : y y ) o physiograp gion, STRUCTURAL GEOLOGY ’ p. > g p _ g p T bluish gray). The Odell ranges from 20 to 40 ft in thickness.
O - an area of rolling prairie uplands and woode.d stream o o ‘ (Kansas‘ Geological Survey, 2010). Total cumulatl\{e Station, - 230 p.; http://soildatamart.nrcs.usda.gov/ Winfield Limestone — At the base of the Winfield is the Stovall Limestone Member, a thin
Elevation contours are presented for general reference. They are valleys. The name Flint Hills comes from the flint (chert) The general direction of strike in Geary County is north-  production for the county (1995 through 2009) is Manuscripts/KS061/0/Geary KS.pdf. © (1.5 to 2.5 ft), light- to medium-gray, dense limestone containing one to two bands of bluish-
generated from U.S. Geological Survey National Elevation Dataset (NED) 1., in some of the limestone units that are left on the surface south with a regional dip generally to the west at 15 to 20 115,736 barrels of oil, and no gas. . . HelmesvilleShMbe » gray chert and some fossils. Although thin, the Stovall is a reliable marker bed and is easily
digital elevation models (DEM) with 1/3 arc-second resolution, which are L Zeller, D. E., ed., [1968] 2009, Classification of rocks . recognized by the presence of chert (its stratigraphic position is over 100 ft above the
in turn generated from high-resolution elevation data and other USGS CITED REFERENCES in Kansas, revised by Kansas Geological Survey uppermost major chert-bearing limestone); at times, the only clue to its existence is a band of
DEMs. In some places the contours may be more generalized than the : ' . . : : . < chert rubble. Above the Stovall, the Grant Shale Member ranges from 9 to 16 ft, but is
base maps used for compilation of geolggic outcropg patterns. Outcrop 13—, 18 r 1 Fader, S. W., 1974, Ground water in the Kansas Strat%grapmc Nomend.a ture .Commlttee’ in, The 1) commonly about 10 ft thick. It is a gray to yellowish-gray, crum%ly, fossiliferous mudrock;
patterns on the map will typically reflect topographic variation more a ) ) RoE R7E River valley, Junction City to Kansas City, Kansas: Stratlgrgphlc Successmp in  Kansas:  Kansas Derbyia sp., productids, and the bivalve Myalina sp. are common. The Grant is exposed at
accurately than the associated contour lines. Repeated fluctuation of an — Kansas Geological Survey, Bulletin 206, pt. 2, p.1- Geological Survey, Bulletin 189, 81 p., 1 plate.; http: Fort Riley Ls Mbr several localities. The uppermost Cresswell Limestone Member is about 16 ft thick with
outcrop line across a contour line should be interpreted as an indication RSE ROE RILEY CO 1 7% 12. 2 plates //lwww kegs ku.edu/General/Strat/Chart/index.html. thick to massive beds of yellowish-brown to medium-gray, fossiliferous (echinoid spines are
that the mapped rock unit is maintaining a relatively constant elevation E RN 4 )/ / ' » <P ' characteristic), sometimes vuggy limestone in the lower 5 to 6 ft; the upper beds are a thin-
along a generalized contour. A 4 oA /" TRy oo Le bedded, platy, argillaceous, medium-gray to yellowish-brown limestone that weathers
. . ” " " 5 ) S & 4 ) 2} \ Pb somewhat like a calcareous mudrock. Calcite geodes and concretions are common in the
2006 U.S. Department of Agriculture — Farm Services Agency (USDA- B IS re€ O upper part. The lower contact with the Grant shale is sharp and often exposed; the upper
FSA) National Agriculture Imagery Program (NAIP) digital imagery and =X 3 \-_\.‘_\-“ —= 7 contact is almost always covered. The Winfield outcrop is restricted to the “panhandle”
2002 USDA-FSA digital black and white orthophotos were used as NN\ . Florence Ls Mbr region north of the Smoky Hill River and a small area along the southern border near U.S.
reference in the digital mapping. USGS 7.5-min 1:24,000-scale T 7 = 963739 A RILEY CO — Highway 77. The total thickness of the Winfield Limestone is about 25 to 30 ft.
topographlg maps and USDA Natural Resources C01.1servat10n Service . p ' i i < > f c Doyle Shale — The lower Holmesville Shale Member ranges from 6 to 22 ft in thickness,
(NRCS) soil surveys were used to supplement the mapping. (- | 4 : -7 | @ but more typically is about 15 ft thick. It is predominantly a gray, but also yellow, red, and
s . e . S o SPUR s ™Gt ¢ ebeg AR \ green mudrock; the upper few feet are characteristically green. A 1- to 5-ft limestone or
Elaengoxgdﬁlrlldﬂ\:fesioli)li(liz}rli::glft?;}; Eﬁervjzglzg’t ?rrllgluil esgnfﬁltﬁgegrz;’;lﬁ 9 44 { -’-44 - | %7 Ve O Pap (70 gt | 2 ; S m ;_ <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 z , h : g "‘““'“;;\\\-*; . . : ' Wl 2 _ elsewhere. Above the Holmesvi.ll.e is the Towandg Limestone Me.mber, a thin- to medium-
witﬁout regard to existing' section numbers or lines. As a Consequence’ 2 44 TS e TP ,}"} /) [tz R SN _ e ‘ a ! : ~ Blue Springs Sh Mbr £ bedded, platy' to blocky, unfosmhferous, characterlstlcglly yellovy hmestqne that ranges from
within Townships 11 and 12 South, and Ranges 5 ana 6 East, there are no; S (N7 ,/"/ Arfin ,fl:‘ ' K d 3 : i 7N S - s| =0 10(;0 15b ﬁ:hwk- The Towaglda tEICken?tl(\)/[ f?tfmdm{lSilVe b]élllffs 1}111 the It\}/fllford, I%ans?s, area,
. . . ’ i C o RN 2 / / S ' —= . =N i = ' br . and is best seen rimming the shore of Milford Lake. sewhere, this member forms a
only. sectlon‘s: or”partlal sections 1 to 13, but also partial "special sections -~ t = e 7 & % ’ il — ¥ & e ..} L 4F ., o | o prominent bench and is %raceable on the landscape. The base of the Towanda is often
(designated "SS¥) 1 to 13 (Suchy, 2002). AL - o\ 024 — ' : : 2 al | "N : ‘ o Matield Sh e L exposed along with the green mudrock of the underlying Holmesville shale. The upper
| sss )\ a0 g ' ' i 7 7 ey Ls Mor - |« tact is almost always covered. The Towand ‘out in the western half of the count
Roads and highways shown on the base map as represented by data from T11S L\ e 2 g _ ' : %l ‘ _ \ ¥ o contact 15 a'most atways covered. ¢ towanda crops out In the western halt o1 the county
the Kansas Department of Transportation (KDOT) and Geary County. ) ‘f\\‘\ 13 % O D J 2 ' LA ) g ' T11S el and glgng the southern border with Morris Cpunty. The uppermost Gage Shale Member can
USDA-FSA NAIP imagery also was used to check road locations ' A T125 7 ANV X | - ' Wymore Sh Mbr = be divided into three; parts; the lower two-thirds is a Varl.egated. (red, green, purple, and dark
: . ._ N ss6 [\ | Q\ 7 Phec 0 Tizs 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 & K . NN . B . ' N P =0 ; 5,,1-.3,'_;‘: } : % ) ; ) ‘ / h ' 2 7 < mudrock or .limeston.e; the upper part is a yellowi§ h-gray, very fossiliferousl mudrock (at
) . : . SN SN A N ! AT ) » / some localities, coquinas composed largely of brachiopod shells, mostly Derbyia sp., occur).
the State of Kansas LiDAR Database. The DEM images, in Erdas Imagine YN ss8 J ‘ \ Voo 2 \ / . . . .
. . . . . : < X % 7 i . e ® JIEER Jaigs The Gage is rarely exposed in Geary County; its average thickness ranges from 20 to 40 ft.
(.img) format, were mosaicked into a single output DEM in Esri file ; Nt _ \ LA BN ) - ] o e A\ al The total thickness of the Dovle Shale is about 60 ft
geodatabase raster format. That DEM was then downsampled to 2-meter - SR ' SN 0 7 : A > ety Y '
resolution and subsequently converted to geographic coordinates. The . : _ : ; \SSI0 Sk 75— - 3 \ on Schroyer Ls Mbr Barneston Limestone — The bottom member of the Barneston, the Florence Limestone
output DEM was then converted to a hillshade, a multidirectional shaded- & : j NN NN 40 957 S ( ; D % 9‘1@/,' T iy b Wreford L Member, is the uppermost and thickest of the three conspicuous chert-bearing limestones in
relief image using angles of illumination from 0°, 225°, 270°, and 315° A<\ - S AN R IR e (@ : i Ay T - , ! iC . R 7 W e Geary County. It is a thick-bedded (up to 1 ft), fossiliferous, yellowish-brown to gray
azimuths, each 45° above the horizon, with a 4x vertical exaggeration. o | (8 N TN ¢ NN e ; j " = A : e 7 R ' at ; Havensville Sh Mbr limestone that contains numerous bluish-gray chert nodules or beds up to 0.5 ft thick; the
y A N 40 P " : _ Vi : _ - . S lower 5 ft is alternating beds of mudrock and non-cherty limestone; in the upper part,
Map partially funded by the National Cooperative Geologic Mapping o _ R 11 TR VRN ol 2l ' _ Pobr 4 \ o B A Threemile Ls Mbr mudrock partings (up to 2 ft) are common. Hills capped by the Florence limestone are
STATEMAP Program. , i a 18 ' RN s A/ Szl £ g ! /) % b p I Pc characteristically rounded and covered with small fragments of chert. The Florence is about
/{ P S ' : g 40' G / / \ ; : _ \ _ \ SPO _ 30 to 35 ft thick. Overlying the Florence limestone is the Oketo Shale Member that is 5 to 6
This map was produced using the ArcGIS system developed by ESRI ; e wyi N x Pe : _ | B P 571\ 2 i y ¢ Pfs Speiser Sh ft thick; it is bluish gray to yellowish brown, fossiliferous, calcareous, and may contain a thin
(Environmental Systems Research Institute, Inc.). : | - O i bad 4 v NI £ % % . limestone bed. In the southeast corner of the county, the Oketo ranges from 14 to 21 ft where
/ : » . il ‘ . 13 ; ' 10 : o o~ Funston Ls it occurs along U.S. Highway 177. The light-gray to yellowish-tan Fort Riley Limestone
The Kansas Geological Survey does not guarantee this map to be free il < X _ /ﬁ 3 3 i Member, the uppermost member of the Barneston Limestone, averages 35 to 40 ft in
from errors or inaccuracies and disclaims any responsibility or liability for Yy y A 3 thickness. A 3- to 6-ft-thick massive limestone bed near the base of this member, the “Fort
interpretations made from the map or decisions based thereon. 39°00" ' G0 & . N e N LA ; e ) "'_ : 39°00 Blue Rapids Sh Riley rim rock,” is the most conspicuous limestone in Geary County and is an excellent
‘ V, N Pobr : e b = \o . Pebr marker bed. It is easily identified by its light-gray color, thickness, vertical bivalve burrows,
CITED REFERENCE L\ N ) >> Cf_"' b _ | W _. _ ] ' - c: \ / | @ and promingnt outcrop. Spripgs commonly occur at the base of the rimrock. Beds above and
Suchy, D. R., 2002, The Public Land Survey System in Kansas: Kansas 328 B L ol . | %ﬁ = 5 -' g0 N lacq . - | 4 I bhelow the rimrock are medium-bedded, argillaceous llmestongs an_d calcareous mudrocks
Geological Survey, Public Information Circular 20, 4 p. > W) . - _ — _ X = 2 N : _ A\ t ?,t are generally poorly exposed. The upper part of the Fort Riley llmest'one ‘pecomes more
Ul S T . L B, \ - thin bedded and platy. The Barneston Limestone averages about 75 ft in thickness and is
) e P°b’r. P s . . ' s 4 S~ ‘ W 2 &\ W L exposed nearly everywhere in the county except for the northwestern “panhandle” portion.
LOCATION DIAGRAM . BACIFIC | il R = Y * S D = R e . : - C =g 1 s, / Easly Creek Sh Matfield Shale — The lower Wymore Shale Member is 15 to 25 ft of variegated (shades of
e D I == i e > %) 1 b ] al : 7 b ' ~ § Pbec red, gray, green, purple, and dark brown) mudrock and is rarely exposed. The middle
B 7R 2 Qal [V 2 | g > P 2'; =)} . S : S B '28_ A ' _ S IR : A ’é Middleburg Ls Mbr Kinney Limestone Member typically ranges from 3 to 8 ft in thickness and is a yellowish-
=\ ¢ J : T N : 7D o . iy . . : )y 3 A .. s ' A o Hooser Sh Mbr Bader Ls brown limestone. It commonly occurs as two limestones separated by a fossiliferous,
el { Y A : 2\ 48 ‘ : Ve J 5 ; o Eiss LS Mbr calcareous mudrock, but it can vary considerably; at times one of the limestones can be
F LA - . | Qal 2\ = . Qal 4 A /” | I Y A © © absent or poorly developed, or become a massive, 4-ft bed. The uppermost member of the
| ol TR Qiver s 5 T : - > Matfield Shale is the Blue Spring Shale Member; the lower part of this mudrock member is
_Sm_ Hill \ N\ X {; Q‘a %é ‘ N y - l Stearns Sh e variegated (red, shades of green, dark brown, and purple) and the upper part is calcareous and
% ] ] : A s SN S\ L & | g - yellow to gray. One to three limestone and/or calcareous mudrock beds up to 2.5 ft thick can
31/ r 2 % 33 ] Pfs 3| 1 t ; Pbs o occur within the member. The thickness of the Blue Springs Shale Member ranges from 35 to
{,/ _' | | B A \\ y ' Z = 40 ft. The total thickness of the Matfield Shale is about 60 ft.
T125 A | \ : 4 ) 7 ' Pw . } : - N s rlorena ShMbr Beattie Ls - Wreford Limestone — The Threemile Limestone Member, the lowermost member of the
s i AT : ' . = 5 'PW : — . % Cottonwood Ls Mbr - Wreford Limestone, is one of the three easily recognized chert-bearing limestones in the
| : N — Cr, [ Z. . i sl C A e (T & 4 Tiss © county; the lower 2 to 3 ft of the Threemile is a thin-bedded, light-gray limestone with
/4 YO Pff f -un ¢ e | S k »;'5 : | : / < numerous bedded chert nodules. The upper, gray to yellowish-brown, massive, cherty
- L 1 ; ) g ) : : | ' f 4 By Ve / , > limestone is 7 to 8 ft thick and is the most conspicuous, ledge-forming part of the Threemile.
SCALE 15 000 000 il / < - 9 cL < h g ) ol I'W[g; ) 4 y '?J} 5Nl 077 _ Pe Eskridge Sh © In some areas, the upper limestone has intervals that are void of chert. The Threemile
o . ° " " o e ; S’ 3 \ 57 ' ‘ , \( glt = a2 B aw V= S) limestone is consistently about 10 to 12 ft thick. Above the Threemile limestone is 10 to 25 ft
=== — —— : wy % _ 2 W= { A 1 2 VE & ¢ of gray, flaky to platy, fossiliferous mudrock, the Havensville Shale Member; thin limestone
i R 10 20 roETERS B AN ' ' 3 \ @ j _ L =) 4 ) ‘ ' _ . A~ [ %22 ¥ > _ ¥ ’ A beds (up to 2 ft) are common in the upper part of the Havensville, and at some localities, it
: 21 4 - \ - ’ A ; | contains a prominent (5+ ft thick) bioclastic limestone near its base. The Schroyer
_ : -~ o P 1 N g : . - S TN . Neva Ls Mbr Limes.tone Member is. the uppermost member of the Wreford Limestone anc} is. the second
GENERALIZED GEOLOGY OF KANSAS A ' 4 ij 301 A _‘_ . 12 ) ¢ : i = 2 53 P ‘ o : V1 L2 o) s, SV (1 IS5 4 . : { 2 conspicuous chert-beanpg limestone in the area; most of Fhe 8 to 10 ft of this llght-gray to
: N : > B { : A _ - ' 3 1 , ' . | ; / ' 7 nearly white limestone is cherty; however, the upper 1 ft is a non-cherty, coated grainstone
QUATERNARY SYSTEM NEOGENE SYSTEM CARBONIFEROUS SYSTEM e - ] “H/ | cal _Qal i : { a¥ | 7 ¢ /R . ; _ ) 50— Pg Salem Point Sh Mbr| ~ GrenolaLs that is easily recognized where exposed. The Wreford Limestone averages about 40 to 45 ft
Holocene - Pleistocene Series Pliocene - Miocene Series ey TN , = 3 - < By ' | z in thickness. Outcrops are found in the northeastern and central portion of the county.
) j == ) g il Y
] Loessandriver-valley deposis [0 Ogallala Fm [ Pennsylvanian Subsystem 9 \ o / Cree(r A > ' ; St § Bu_” e b Funston Limestone and Speiser Shale — The thickness of the Funston Limestone is variable
[ ]  sanddunes [ crETACEOUS SYSTEM [ Mississippian Subsystem & » — ) gl gl & "-.\,« 4 g g S';engzzss ESM,\:{H and may be from less than 4 to 8 ft thick with less obvious, thin, irregular limestone beds
2 i1 N 16 % W » 5 : %18 / X @ above and below a thick, massive, conspicuous, light-gray to bluish-gray limestone. In some
[ Glacialdrift deposits B surassic sysTEM S oy - ) ¢ P E;; = 00 - \? ( / e places a gray to yellowish-gray, fossiliferous mudrock may occur either above or below the
~~_- Limit of glaciation in Kansas [ ] pErMIAN SYSTEM ° 2 : g ?z,”‘ 3 y , g ; 5 25 Roca Sh massive limestone bed. Variegated (gray, red, green, and purple) mudrocks characterize all
. - _ . , J —e : Yl : m L ' [ ( but the upper portion of the Speiser Shale. Above this variegated interval is a thin, 1- to 2-ft
V=l \ P ” o 16 ¢ o < / . ] RS ! : A Faner - e = bed of gray to grayish-brown limestone overlain by 2 to 3 ft of yellowish-brown to gray,
' i _ a : ) , . —_) ’ ' - % i " & B )% ' J ) _ N : Ny, N e N\ Howe Ls Mbr flaky to platy, fossiliferous mudrock. Brachiopods (Derbyia sp., Composita sp., and
ADDITIONAL SOURCES 3 . | A A _ ; /r : _ / , 1\ i \ . , ¢ _ > [’ ! S| /. ] : .\' P 4 A . Y Al o | RedEagels productids), bryo;oans, ﬁshf and other vertebrate remains are common in this upper
Chaplin, J. R., 1988, Lithostratigraphy of Lower Permian rocks in Kay g b eary > : : i 0 ' e ) ' ol ! i IR ’ T i Ve e U & o S = ' 1 : ! o Glenrock Ls Mbr |  Red Eagle Ls c el mudrock. The Speiser ranges in thickness from 10 to 18 ft, but probailbly averag.r,es about 14 ﬂ
County, north-central Oklahoma, and their stratigraph_ic relationships to A : te Lake, - 3 ' : : : - .. \NZ d Yo ; ) RS ) J ] M 48 *) AL ™ feet o P %: Crouse Limestone and Blue Rapids Shale — The Crouse Limestone is most easily
lithic correlatives in Kansas and Nebraska, p. 79-111; in, Permian Rocks { 7 / ; 22 A \ ; _ : - ) 3 , i \& 7L oy Ak ! TP J 3¢ & =1 L& = = |31 recognized by the platy character of the upper 5 to 6 ft of limestone; the lower part consists
of the Midcontinent, W. A.. Morgan and J. A. Babcock, eds.: Society of ) - '- ‘ = : - A B\ ‘ RN : AL g : ; =1 °l Sl ® %Ig of one to three beds of medium- to thick-bedded limestone that contains a molluscan fossil
Economic Paleontologists and Mineralogists, Midcontinent Section, B\ ~ ALON : J ' | § - ) 4 ~ P A ; ' B\ _ N : t\ il * N g & _ _ _ o 9 2 - I assemblage in many places. Between these two limestones is a very clayey, platy limestone
Special Publication, no. 1, 224 p. ¥ : s _ : 1N N\ g S A (/. e T /(8 a0\ ® _ : . ) Lithologic Explanation ” ? Slw that, when weathered, has the appearance of a mudrock. Overall the yellowish-brown to
Condra, G. E., and Upp, J. [E.]. 1931, Correlation of the Big Blue Series 30 N, \ > = o o ? _ (G : ol o _. AT A < 5 ). Unconsolidated sit | - g _§i - ygllowish-gray Cr0u§e Limestqne ranges from 8 to 18 ft, but more commonly is about 13 ft
in Nebraska: Nebraska Geological Survey, Bulletin, Second series, no. 6, b T ; . LA\ e oaldh - ] A - - ' b ) o / - | o ol|aiZ thick. The Blue Rapids Shale is a variegated mudrock (gray, gray-green, red, and maroon)
74 p. 4\ - ; 4 o N «)." S [ : ' z bl a sand °©l -0 |§ | 2 that may contain thin beds of limestone; it is 20 to 25 ft thick. A 1.5-ft-thick gypsum bed in
Griffin, 1. R., Jr., 1974, Paleoecologic study of the Oketo Shale (Lower o AT - 157 X i . A = (1O 5EN - - . J . . . A . z ; = ‘_Ei: the upper pa.rt of the Blue Rapids occurs in bridge borings where U.S. Highway 77 crosses
Permian) in north central Kansas: Unpublished master’s thesis, Kansas S A\ 2) S/ \ 9B, » N el DR g;‘:g”:ﬁgdgﬁffels”t’ S Q@0 Lyon Creek in the east-central part of the county.
State University, 179 p. \ ) : > =</ \ - ) ) ' ’ @) S‘ o Bader Limestone and Easly Creek Shale — The Eiss Limestone Member of the Bader
Karlstrom, E. T., Oviatt, C. G., and Ransom, M. D., 2008, Paleoenviron- ' —a f.i ) 7 _ L 37N . & . ' 7 = ' g W @ -43—¢=3 Sl = Limestone consists of three beds: ‘2.5 ft ‘of thin-bedded, gray lir‘nestone,. 1.5 ft of gray
mental interpretation of multiple soil-loess sequence at Milford Reservoir, 38°52'30" o ' ar ; A : - X 38°52'30" mudrock, and 2.5 ft of very resistant }1mest9ne (total Eiss th1ckpess is about 6 ft).
northeastern Kansas: Catena, v. 72, p. 113-128. o B} X )  ggp == \ M ; = \ 2 & @ Limestone Weathered, vuggy l?locks of the upper resistant limestone bed are noticeable on the surface
Mazzullo, S. J.. Teal, C. S. and Burtnett, C. A. 1997. Outcrop e 5 S 3 D Z 5 ' : : Tiss below the outcrop line. Above the Eiss is the Hooser Shale Member, an 8-ft‘ bed of gray to
o Ee e T o C ’ : DICKINSON CO -96°52'30" RSE RGE -96°45' ROE RTE MORRIS CO -96°37'30" R7TE RBE T14S Mudrock grayish-green and maroon mudrock. The Middleburg Limestone Member is composed of
stratigraphy and depositional facies of the Chase Group (Permian, SCALE 1-50 000 two vellowish t llowish-b limest ted by a thin. dark- to black shal
Wolfcampian) in Kansas and southeastern Nebraska: Kansas Geological , YEHOWISH 10 yETIOWISI-DIOWN IMESIONEs scparated by a thill, dark-gray 10 back sha ©
Survey, Technical Series 6, 210 p. L 05 0 : : 3 4 MILES t:;{: Calcareous mudrock and/or yellowish-gray, mudrock layer. The lower limestone is about 3 ft thick, the middle
shale/mudrock varies from 0.5 to over 3 ft, and the upper limestone is variable but usually
Miller, K. B. (compiler), 1992, Fieldtrip guidebook to the Lower Permian 1 05 0 1 2 3 4 5 KILOMETERS 2222 Cherty limestone less that 1 ft thick. The total thickness of the Middleburg is generally 3 to 7 ft. Exposures of
Council Grove and Chase Groups of northeast Kansas: Prepared for e e - the Bader Limestone are restricted to the northeast part of the county. The total thickness of
AMOCO Production Company, July 13-14, 1992. LAMBERT CONFORMAL CONIC PROJECTION =1 Argillaceous limestone the Bader Limestone is about 17 ft. The dominantly gray and green mudrock of the Easly
Miller, K. B., and Twiss, P.C., 1994, Rocks of the Milford Lake Spillway 1500 —— West T D T oo East — 1500 L Creek Shale contains intervals of dark-brown, yellow, and red mudrock with thin limestone
— Facies, cycles, and environments of deposition: Kansas Geological A A @ Gypsum beds. A persistent limestone about 2 to 3 ft thick occurs 6 to 8 ft below the top of the
Survey, Open-file Report 94-47, 33 p. 1450 — —— 1450 formation. The thickness of the Easly Creek ranges from 20 to 30 ft and is best seen in road
Sellards, E. H., and Beede, J. W., 1905, Stratigraphy of the eastern outcrop 1400 — | 1400 % Black shale cuts along Interstate Highway 70 in eastern Geary County. Lenticular layers of gypsum up to
of the Kansas Permian: American Geologist, v. 36, p. 83-111. 7 ft thick occur at the base of the Easly Creek in bridge borings in the Grandview Plaza,
. . Towanda Ls Mbr Kansas, area.
U.S. Army Corps of Engineers, undated, Geologic map and column of the 1350 — — 1350 = marker bed
Milford Lake construction area. Beattie Limestone and Stearns Shale — The lower member of the Beattie Limestone, the
Voran, R. L., 1977, Fossil assemblages, stratigraphy, and depositional 1300 — — 1300 - FortRiey Ls Mbr 4 Cottonwood Limestone Member, is a massive, light-gray to white, fossiliferous limestone
enviro’nments’o ¢ the’Crouse Limestone (f,ower Permia’n) in north central . m thgt is commonly about 6.ft thick; the cons1§tent thlckngss, abundant fusulinids, and sca'ttered
Kansas: Unpublished master’s thesis, Kansas State University, 208 p. &£ 1250 — 1250 = siliceous nodules make it easy to recognize. Immediately above the Cottonwood is the
‘ ’ - o 5 S Florena Shale Member, a gray to brownish-gray, platy to blocky, calcareous mudrock that
gVeSt, RI';R.’ etd-, 19(17)2, SFfat;gfaph};tﬁnd dtepi)s;(tlonal engri)nmeritss of.tl:e E 1200 —— 1200 §' is about 7 ft thick; fossils are abundant in the lower 2 ft and the brachiopod Neochonetes
rouse Limestonc (Fermian) in north-central Kansas. Lyeological socicty Republican River I ~ P - ranulifera is very abundant and aids in identifying this member. The upper member of the
of America, Field Trip Guidebook for 6th Annual Meeting, South Central ﬁ 1150 Smoky il Rer 0 2 gggg;tserczﬁ?g;;i?: S:riiizg?liiphgo? };I)::?cehiznisnafsor(}rrf;lizrgll,cgi ]%eattie Limestonre}j the Morrill Limestone Mel}rllbir is a brownish-grayl,)lz/uggy (some with
Section, 109 p. 1100 1100 for information about other KGS maps or publications, please call calcite crystals), poorly bedded limestone that is about 1.5 ft thick. The Beattie Limestone
o only occurs in the northeast part of the county near Interstate Highway 70 at McDowell
SU?PLEMENTAL REFERENCE ‘ 1050 1050 Pl(17bg:5c)a§|604r1281?_)l7es Creek. and at the eastern edge of the cognty. The mudrock apd upper lime?stone occasionally
Sawin, R. S., and West, R. R., 2010, Data control points used to construct contain small mollusks. The average thickness of the Beattie Limestone is about 14 ft. The
the surficial gCOIOgy map (M-122) of Geary COlll’lty, Kansas: Kansas 1000 - 1000 or visit the Kansas Geologica] Survey website at www,kgs_ku_edu, Stearns Shale is a platy to blOCky, gray to yellowish and greenish-gray mudrock that is about
Geological Survey, Open-file Report 2010-13, 218 p. [P 19 ft thick; the Stearns only occurs in the northeast portion of the county near Interstate
950 L 950 Kansas Gezo(IJ(:)Lg(;)icaI Survey Highway 70 where it is mostly covered.
SUGGESTED REFERENCE TO THIS MAP 900 900 University of Kansas Eskridge Shale — Only the upper part of the Eskridge Shale is exposed in Geary County at

Sawin, R. S., and West, R. R., 2010, Surficial geology of Geary County, Lawrence, Kansas 66047

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

the east boundary near Interstate Highway 70. This mudrock is gray and may be
fossiliferous. The total thickness of the Eskridge is about 28 ft.

Vertical exaggeration 30x

DICKINSON CO GEARY CO GEARY CO WABAUNSEE CO

ISBN# 978-1-58806-981-8

Last updated 12/21/2021




