EXPLANATION | KANSAS GEOLOGIC UNITS
. . ros RILEY CO Tos 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 T108 T10s SURVEY sections, Kansas Department of Transportation geological reports and profiles, and lithologic

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

Township/range line ~  __________ Concealed contact CENOZOIC

Section line
____ Military reservation Hydrology and Topography Holocene

boundary —— . — Intermittent stream Alluvium and Terrace Valley Fill — Alluvium and terrace valley fill of major rivers and
A A" Geologic cross section  peremnmial stream RFI I A E O O O F E AR O N K AN S A S smgller st?eam‘s. The smaller streams that drain the uplands_ have ﬂoodplain sedim@nt

o County seat l ] ( j I ‘ ( : I ‘ ( : —l ( : —l ( j l ] I —l , - _ [==| = derived pnmarlly‘ from Weathereq shale and loesg, so clay gnd silt dominate these deposits.
% Water body 9 _ _ S l538s8 8 b = | Floodplain deposits of the major rivers (Smoky Hill, Republican, and Kansas) contain mostly
©) City Z%' Lithology Member Formation (% 28 gg E 0|5 K Qa silt, sand, and gravel (the coarsest sediments are near the bedrock surface). These deposits
® Locality 400 Elevation contour o = Whan|l can reach thicknesses greater than 70 ft in the Kansas River valley. Terraces in the present-
Built-up area (50-meter interval) GeOlO gy by RObert S. S awin and Ronald R. West v ang o day floodplain are called Newman (oldest) and Holliday (youngest) by Sorenson et al.
Elevation contour Qal errace. o > (1987).
Transportation (10-meter interval) valley 1l <_C'>> %: 9 Sand Dunes — Holocene sand dunes are found in an area north of the Kansas River and west
Interstate highway ... Depression contour 201 0 Qds Eolian sand dunes g = | O Qds of Junction City. These eolian sands were derived from the Kansas River floodplain and
(50-meter interval) o | N deposited by prevailing southerly winds on the slopes north of the river.
—@— U.S. highway D ) © Qpt Terraces qC) m o)
epression contour o 2 Pleistocene
—{i8}— State highway (10-meter interval) S o - . . . Qpl Loess ol =
Mediumduty % Computer compilation and cartography by John W. Dunham, Scott T. Klopfenstein, R. Zane Price, and Ian J. Ramirez | | % g 3 Terraces — Pleistocene terraces are composed of alluvial sediments (clay, silt, sand, and
orimary roud Resource Development 3 Qpu ﬁl‘;ﬂii' ti,”ﬂp?é’#'ﬁ? 3| O glravel) tha:cF Jveref depos1f‘fled db}ll present-day rivers Whendthe sgrea;g be? Kas ellit a h%gher
. o Qpt elevation. ese former floodplain remnants are positioned on the sides of the valleys above

Medium-duty 8 Sfmd and gravel pit 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 . ¢ 2 L  limestones, and this differential erosion results in the significantly. The Abilene anticline is just west of the counties, Kansas:  Kansas Geological Survey, rernaton s M (1973) and Sorenson et al. (1987) and are referred to as the Buck Creek terrace.

Light-duty road B Fill material i} Ci;alg Coﬁnty 15 arll ar;g 00 abofut 4}?'4hm1 b(1’04g 0 m% prominent limestone-capped hills that characterize the northwest corner of Geary County, the Irving syncline Bulletin 39, 164 p., 1 map. Pn Paddock ShMbr | oo LS Loess — Loess is windblown silt associated with glacial activity. Loess was originally
========== Unimproved road E (52ekmzue 61’5 G(b)t(ya.-, t 5), o ﬂwl\j[c'lf 311 (Eltk 1131}11 county. While the mudrocks erode to become tillable cuts the extreme northwest portion, and the Nemaha . . depo‘sited as outwash or floodplain sediments that‘were redepqsited in the uplar}ds by Winfl.
——+—— Single-track railroad 9 ( m ), or 0-U70, 1S watet (mostly Mi ord La ¢). The soils, chert-bearing limestones weather into gravel-sized anticline is situated just east of the eastern boundary. Kansas Geological Survey, 2010, http://www.kgs. ol A thin mantle of reddish-brown loess covers the high upland ridges, flats, and side slopes in

' ' surficial sedimentary rocks — alternating beds of ioces resultineg in verv rocky soils Some of the ku.edu/PRS/County/ghj/eeary . html. much of Gegry Cqunty, bqt the thickest deposits are assomatqd with the Republican River
——+—+— Multiple-track railroad limestone, cherty limestone, and variegated mudrocks — Emestones . Hg}l romir}llent toy oora }.Iic features: the MINERAL RESOURCES V}?Hliy’ especially c;n the Milford, Kansas, area. Known deposits of loess greater than 10 ft
= Airport are Permian (Wolfcampian) in age, and range from the . prom . POS 17,” . ’ : : Mudge, M. R., Matthews, C. W., and Wells, J. D., Po Odell Sh thick were mapped.
. ) most conspicuous one is the “rim rock™ in the lower part ~The rocky residual soils and steep slopes of the uplands . . Alluvial and Eolian Deposits (Uplands) — Mixed alluvial and eolian deposits positioned on
middle of the Council Grove Group to the top of the - : bund £ nati d forbs that 1278 Geology and construction-material resources of [ Deposts (1P ecra’uvia’ and eotiar, Ceposits postioned o
Index to 1:24,000-scale . of the Fort Riley Limestone Member of the Barneston support an abundance ot native grasses and Iorbs that Morris C K . US. Geological S the uplands. Fluvial clay, silt, sand, and gravel sediments and windblown sand and silt
USGS quadrangle maps Chase Group (Zeller, [1968] 2009). The dip Qf the strata Limestone, which consistently crops out on hillsides make these areas valuable for cattle and other livestock OIIITIS ounty, Kansas: . Jeological survey, characterize this unit. In Geary County, known accumulations greater than 10 ft thick were
. is generally tﬁ) 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 511ap1t).ed; g%mﬁcgnt la}:gasf?\i 'tllées(el geposustz}:llre foinqdnorﬁli\dqtl“ f:che(:l IEaEsas River just west of
4 €N & crop out at the eastern edge of the county near Interstate oo e Towest point (1,027 ft, 313 m) in the Kansas and smaller streams, and transported soils (from glacial ~ gurenson, C. J., Sallee, K. H., and Mandel, R. D., Pwi Winfield Ls unction Lty and North of MITOre Lam of the cast side of MUHord Lake.
§ e H.1ghway 70 and th; youngest bedrock units (Nolans p. . 00 dplain where the river exits the county at its ~sources) in some places in the uplands, are important for 1987 Folocene and Pleistocene soils  and Grant Sh Mbr PALEOZOIC
. £ Loo‘g L\o“_@\iw'-o‘ﬁ—*y%- los o Llrrrtlﬁsu;rie?t Ca{) :he}lhll}lls nea;(gheTYl?sli eclllge Ofi thedCOlir.lty northern boundary; the highest point (1,550 ft, 472 m) is f:ultivated Crops. The abundange .Of limestone 1is geomorphic surfaces of the Kansas River valley; in, Stovall Ls Mbr Nolans Limestone — The Krider Limestone Member at the base of the Nolans Limestone is
: g @o §0« & |8 — o ;(1) ! oI In E:I’CS1 ate ; 1g fwayd . th a 1UV(lia and eollan .. o ovtreme southeast corner of the c ounty. Three important because of its use as a building stone, and also Quaternary Environments of Kansas, W. C. Johnson, gpe 1or twodbeds ot]‘3 harllq, graziy .to teL ‘yelloxgmhi{baoxévrll, lotsllylnf(‘)tdtl}lll'ai limestone g:tori‘ilalr}[lng
¥ A 4l cisocene deposis_found in the_ uplands are more % (0¢ ST SOUIEE comer of the s e o fock and agscutual me, The Sy Emironments of Kansas, W C. Johnson e o ek e ke i e
ik A | & | & & prevalent in the northwestern “panhandle” part of the  pive. anters the northwest corner of the county and joins Cottonwood and the Fort Riley limestones are two units 93-102 limestone, the Paddock Shale Member is typically about 11 ft of gray mudrock containin
S |7__$__$__(\_i_ 3970730" oy county. Holocene seflimer}ts occur as sand dunes near the Smoky Hill River from the west to form the Kansas that have been used extensively for building construction P . Gage Shifbr calcite str’ingers. The upper part of the Paddz)q():k is i]nissing in Gearyg C(};unty. The uppermosgt
APPROXIVATE VEAN of O}L\&* Sl the west edge of Junction City, and as terrace and alluvial — p. o . 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 1° 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 Soe?lre};rct‘;l‘;n\%sgelz ‘Eo(;lczll:rsviﬁ%ﬁlﬁfniﬁ%ﬁﬁnctappmg the hills north of Interstate Highway
Index shows the names and locations of the 14 USGS GEOMORPHOLOGY county and generally flowing north, include Lyon, th}ckness of ‘these a.lluvrfll deposits can range up to 70 ft. County, Kansas: U. S. Department of Agriculture, Pd Doyle Sh Odell Shale — Vell | . yk . e  the Odell
7.5-min 1:24,000-scale quadrangles used in the digital A Clarks, Humboldt, and McDowell creeks. Oil and gas is of minor importance in Geary County. In Natural Resources Conservation Service, in Towanda Ls Mbr ell Shale — ¥ ellow to gray, calcarcous mudrocks characterize the fower part of the Ode
compilation of the Geary County map. The geology was LA .. . . . . . . . . . . Shale; the middle and upper parts are variegated (mostly red, but also green, purple and
mapped in the field using these topographic maps. 5 Geary County 1s in the Flint Hills physiographic region, STRUCTURAL GEOLOGY 2009, 10 wells produced 5,082 barrels of oil and no gas cooperation with Kansas Agricultural Experiment T bluish gray). The Odell ranges from 20 to 40 ft in thickness.
an area of rolling prairie uplands and wooded stream (Kansas Geological Survey, 2010). Total cumulative Station, 230 p.; http://soildatamart.nrcs.usda.gov/ Winfield Limestone — At the base of the Winfield is the Stovall Limestone Member- a thin
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. o (1.5 to 2.5 ft), light- to medium-gray, dense limestone containing one to two bands of bluish-
Elevation contours are presented for general reference. They are 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. . . Holmesville Sh Mor o gray chert and some fossils. Although thin, the Stovall is a reliable marker bed and is easily
generated from U.S. Geological Survey National Elevation Dataset (NED) Zeller, D. E., ed., [1968] 2009, Classification of rocks o recognized by the presence of chert (its stratigraphic position is over 100 ft above the
digital elevation models (DEM) with 1/3 arc-second resolution, which are CITED REFERENCES in Kansas, revised by Kansas Geological Survey - uﬁpermc])itlmafg chertl;begrmg llllmﬁsto(r;le); it glrln is’ 1t\l/ie orll)ly clue to 1‘? ex1st96nce 112 ?bind of
in turn generated from high-resolution elevation data and other USGS - i i ittee: i chert rubble. Above the Stovall, the Grant Shale Member ranges from 5 to t, but 1s
DEMs. gIn some places th% contours may be more generalized than the O nger, S. W, 197-4, Grpund water 1n ‘the Kansas ggzggr zpﬁig NSOUTS:SCS?(;[EIG lfomlgﬁtsea? InI’(aI;l;}alli =1 L O commonly about 10 ft thick. It is a gray to yellowish-gray, crumbly, fossiliferous mudrock;
base maps used for compilation of geologic outcrop patterns. Outcrop el BLey oo River valley, Junction City to Kansas City, Kansas: grap : - . i T 1T | Derbyia sp., productids, and the bivalve Myallr.la sp. are common. The Grant is exposed at
patterns on the map will typically reflect topographic variation more 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
accurately than the associated contour lines. Repeated fluctuation of an 12, 2 plates. /Iwww.kgs.ku.edu/General/Strat/Chart/index.html. thick to massive beds of yellowish-brown to medium-gray, fossiliferous (echinoid spines are
outcrop line across a contour line should be interpreted as an indication S ’ characteristic), sometimes vuggy limestone in the lower 5 to 6 ft; the upper beds are a thin-
that the mapped rock unit is maintaining a relatively constant elevation ec\ RR e e T T Barmeston Ls bedded, platy, argillaceous, medium-gray to yellowish-brown limestone that weathers
along a generalized contour. Ph somewhat like a calcareous mudrock. Calcite geodes and concretions are common in the
oA W Y O upper part. The lower contact with the Grant shale is sharp and often exposed; the upper
2006 U.S. Department of Agriculture — Farm Services Agency (USDA- 06°37'30" Nt Ree AILEY CO e <] aa a)aa contact is almost always covered. The Winfield outcrop is restricted to the “panhandle”
FSA) National Agriculture Imagery Program (NAIP) digital imagery and — ae2 “‘. = ‘; :: Florence Ls Mbr region north of the Smoky Hill River and a small area along the southern border near U.S.
2002 USDA-FSA digital black and white orthophotos were used as S N Y 0 DR R —_— Highway 77. The total thickness of the Winfield Limestone is about 25 to 30 ft.
referenceh' in the dcllgltaéDernaIIzIpmg'l ;{JSGS 7.5(—jm1n 1:2'4’003()-ch1€ < f \¢ ? P \P ’ - £ 8 Tafacasfats - Doyle Shale — The lower Holmesville Shale Member ranges from 6 to 22 ft in thickness,
?ﬁlggrsafscl:i:l ;?J?E/)Zysréverg S od o 23;;1em:;??ﬁze;apg?sgvauon ervice RE %E RVAT I\O N @,L@/.W - ! S e o | > O but more typically is about 15 ft thick. It is predominantly a gray, but also yellow, red, and
9 % / \ u o A N green mudrock; the upper few feet are characterlstlcally green. A 1- tq 5-ft limestone or
Land within the Fort Rilev Militarv Reservation. and a small area alon z b % ss1 & A < | N calcareous mudrock may occur near the middle, but one or more beds of limestone can occur
D bounda}r,ies o ﬂ?é b o i the ot a% 2 \ - e elsewhere. Above the Holmesville is the Towanda Limestone Member, a thin- to medium-
U.S. Public Land Survey. These areas, were later surveyed ran do%n ly, g 51 < £R Ay Blue Springs Sh Mbr e~ bedded, platy to blocky, unfossilif@rous, characteristicglly yelloW limestqne that ranges from
without regard to existing section numbers or lines. As a consequence, / @ ss12 § S & % | =0 ;r?dtoisl Sbgs‘:hslgl;n E}rl;;(r)lwagia fﬁgﬁergt&fﬁgﬁ de:il;e bélllgs‘;;letr};e ?g;lfﬁd;llliarrls?sﬁea;
within Townships 11 and 12 South, and Ranges 5 and 6 East, there are not N &) ss4 f \ 7 ©l rominent bench and is gi[raceable on the landscape. The base of the Tosvanga i(s) ofien
only sections or partial sections 1 to 13, but also partial "special sections" 7 sss \ & 40 Pm Matfield Sh — LL P d al ‘th th drock of th % lvine Hol e shale. Th
(designated “SS™) 1 to 13 (Suchy, 2002). L s <inney Ls Mbr Tl exposed along wi e green mudrock of the underlying Holmesville shale. e upper
contact is almost always covered. The Towanda crops out in the western half of the county
Roads and highways shown on the base map as represented by data from Ti2s s S and gl(_)ng the southern border with Morris Cpunty. The gppermost Gage Shale Member can
the Kansas Department of Transportation (KDOT) and Geary County. Wymore Sh Mbr = be divided into thre§ parts; the lower two-thirds is a Varlhegated. (red, green, purple, and dark
USDA-FSA NAIP imagery also was used o check road locations brown) to dull grayish-yellow mudrock; nearer the top is a thin (less than 1 ft), calcareous
’ < mudrock or limestone; the upper part is a yellowish-gray, very fossiliferous mudrock (at
Shaded relief is also based on USGS 1/3 arc-second DEMs. The 1/3 arc- some local@ties, coquinas corpposed largely of l?rachiopod shF:lls, mostly Derbyia sp., occur).
second data, in ESRI GRID format, were converted to a hillshade, a o The Gage is rarely exposed in Geary County; its average thickness ranges from 20 to 40 ft.
multidirectional shaded-relief image using angles of illumination from 0°, The total thickness of the Doyle Shale is about 60 ft.
225°, 270°, and 315° azimuths, each 45° above the horizon, with a 4x Schroyer Ls Mbr Barneston Limestone — The bottom member of the Barneston, the Florence Limestone
vertical exaggeration. Member, is the uppermost and thickest of the three conspicuous chert-bearing limestones in
Pw Wreford Ls Geary County. It is a thick-bedded (up to 1 ft), fossiliferous, yellowish-brown to gray
Map partially funded by the National Cooperative Geologic Mapping - Havensville Sh Mbr limestone that contains numerous bluish-gray chert nodules or beds up to 0.5 ft thick; the
STATEMAP Program. , ) 1 lower 5 ft is alternating beds of mudrock and non-cherty limestone; in the upper part,
A1 e ,M {0 Threemile Ls Mbr mudrock partings (up to 2 ft) are common. Hills capped by the Florence limestone are
This map was produced using the ArcGIS system developed by ESRI | g / Pc characteristically rounded and covered with small fragments of chert. The Florence is about
(Environmental Systems Research Institute, Inc.). 30 to 35 ft thick. Overlying the Florence limestone is the Oketo Shale Member that is 5 to 6
. . Pfs Speiser Sh ft thick; it is bluish gray to yellowish brown, fossiliferous, calcareous, and may contain a thin
The Kansas Geological Survey does not guarantee this map to be free limestone bed. In the southeast corner of the county, the Oketo ranges from 14 to 21 ft where
from errors or inaccuracies and disclaims any responsibility or liability for Funston Ls Pb it occurs along U.S. Highway 177. The light-gray to yellowish-tan Fort Riley Limestone
interpretations made from the map or decisions based thereon. Member, the uppermost member of the Barneston Limestone, averages 35 to 40 ft in
39°00" 39°00° thickness. A 3- to 6-ft-thick massive limestone bed near the base of this member, the “Fort
CITED REFERENCE i Blue Rapids Sh Riley rim rock,” is the most conspicuous limestone in Geary County and is an excellent
Suchy, D. R., 2002, The Public Land Survey System in Kansas: Kansas Pcbr marker bgd. It is easily ideqtiﬁed by its light-gray color, thickness, Yertical bivalve burrows,
Geological Survey, Public Information Circular 20, 4 p. and prominent outcrop. Springs commonly occur at the base of the rimrock. Beds above and
below the rimrock are medium-bedded, argillaceous limestones and calcareous mudrocks
Crouse Ls that are generally poorly exposed. The upper part of the Fort Riley limestone becomes more
thin bedded and platy. The Barneston Limestone averages about 75 ft in thickness and is
exposed nearly everywhere in the county except for the northwestern “panhandle” portion.
LOCATION DIAGRAM § Basly Creek Sh Matfield Shale — The lower Wymore Shale Member is 15 to 25 ft of variegated (shades of
T M )é Pbec red, gray, green, purple, and dark brown) mudrock and is rarely exposed. The middle
[ ® @ Middleburg Ls Mbr Kinney Limestone Member typically ranges from 3 to 8 ft in thickness and is a yellowish-
| ‘-'.\‘ s Hooser Sh Mbr Bader Ls brown limestone. It commonly occurs as two limestones separated by a fossiliferous,
| (..\_. © Eics Ls Mbr calcareous mudrock, but it can vary considerably; at times one of the limestones can be
g — //-g o absent or poorly developed, or become a massive, 4-ft bed. The uppermost member of the
! T i > Matfield Shale is the Blue Spring Shale Member; the lower part of this mudrock member is
I! | Steams Sh ° variegated (red, shades of green, dark brown, and purple) and the upper part is calcareous and
| '! = yellow to gray. One to three limestone and/or calcareous mudrock beds up to 2.5 ft thick can
! \ Pbs o occur within the member. The thickness of the Blue Springs Shale Member ranges from 35 to
| ‘ Morrill Ls Mbr 40 ft. The total thickness of the Matfield Shale is about 60 ft.
| |
E | Thes Florena Sh Mbr Beattie Ls — Wreford Limestone — The Threemile Limestone Member, the lowermost member of the
| i Tiss Cottonwood Ls Mbr - Wreford Limestone, is one of the three easily recognized chert-bearing limestones in the
. I et © county; the lower 2 to 3 ft of the Threemile is a thin-bedded, light-gray limestone with
e ! e c numerous bedded chert nodules. The upper, gray to yellowish-brown, massive, cherty
X ek Ryl 3 limestone is 7 to 8 ft thick and is the most conspicuous, ledge-forming part of the Threemile.
CCALE 15000 000 Pe '_:__':_:::__E-f:::':' Eskridge Sh ° In some areas, the upper limestone has intervals that are void of chert. The Threemile
. . . o o I R el o limestone is consistently about 10 to 12 ft thick. Above the Threemile limestone is 10 to 25 ft
=S - - ' ' ' ] PR FO NS of gray, flaky to platy, fossiliferous mudrock, the Havensville Shale Member; thin limestone
. 00 ®D XOKowETERs e beds (up to 2 ft) are common in the upper part of the Havensville, and at some localities, it
‘‘‘‘‘‘‘‘‘‘‘‘‘ contains a prominent (5+ ft thick) bioclastic limestone near its base. The Schroyer
Limestone Member is the uppermost member of the Wreford Limestone and is the second
GENERALIZED GEOLOGY OF KANSAS Neva Ls Mbr conspicuous chert-bearing limestone in the area; most of the 8 to 10 ft of this light-gray to
nearly white limestone is cherty; however, the upper 1 ft is a non-cherty, coated grainstone
QUATERNARY SYSTEM NEOGENE SYSTEM CARBONIFEROUS SYSTEM 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 9 z in thickness. Outcrops are found in the northeastern and central portion of the county.
] roess and siver-valley deposics [ Ogallala Fm [ pennsylvanian Subsystem Z g LBlfrr L;M;L Funston Limestone and Speiser Shale — The thickness of the Funston Limestone is variable
L 2 F egion r and may be from less than 4 to 8 ft thick with less obvious, thin, irregular limestone beds
C1 smddune [ cremacrous system B vissisippion Subsysim S @ Salyards Ls Mbr above and below a thick, massive, conspicuous, light-gray to bluish-gray limestone. In some
[ ] Glacial-drift deposits I 1urassic sYSTEM e places a gray to yellowish-gray, fossiliferous mudrock may occur either above or below the
Ny . L 25 massive limestone bed. Variegated (gray, red, green, and purple) mudrocks characterize all
- Limit of glaciation in Kansas [ prvan svsTem P roca sh but the upper portion of the Speiser Shale. Above this variegated interval is a thin, 1- to 2-ft
bed of gray to grayish-brown limestone overlain by 2 to 3 ft of yellowish-brown to gray,
Howe LS Vbr flaky to platy, fossiliferous mudrock. Brachiopods (Derbyia sp., Composita sp., and
ADDITIONAL SOURCES Pre Red Eagle Ls productids), bryozoans, fish, and other vertebrate remains are common in this upper
Chaplin, 1. R., 1988, Lithostratigraphy of Lower Permian rocks in Kay el Bennett Sh Mbr | mudrock. The Speiser ranges in thickness from 10 to 18 ft, but probably averages about 14 ft.
) 5 > X ’ ' ) : re Glenrock Ls Mbr Red Eagle Ls c |g, . . . . .
County, north-central Oklahoma, and their stratigraphic relationships to 0cet o S |2 Crouse Limestone and Blue Rapids Shale — The Crouse Limestone is most easily
lithic correlatives in Kansas and Nebraska, p. 79-111; in, Permian Rocks > = %: %) 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 °l Sl s |52 of one to three beds of medium- to thick-bedded limestone that contains a molluscan fossil
Economic Paleontologists and Mineralogists, Midcontinent Section, _ _ _ Sl e =2 ] Z assemblage in many places. Between these two limestones is a very clayey, platy limestone
Special Publication, no. 1, 224 p. Lithologic Explanation © s Sl 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 Unconsolidated silt |- g §: - yehllowish-gray Crouse Limestqne ranges from 8 to 18 ft, but more commonly is about 13 ft
in Nebraska: Nebraska Geological Survey, Bulletin, Second series, no. 6, - | o ¢ lo | Z thick. The Blusz RaPldS Shale IS a Vaﬂegat}?d mudrock (gf?% gray-green,.red, and maroor'l)
74 p. cand ol - la|g | g that may contain thin beds of hmestone; it is ZQ to 25 f‘F thick. A 1.5-ft-th}ck gypsum bed in
Griffin, 1. R., Jr., 1974, Paleoecologic study of the Oketo Shale (Lower ] ‘; ; = EED: ‘gle upé)er igrt (1)1f the Blue REllpldS octicErs in bridge borings where U.S. Highway 77 crosses
Permian) in north central Kansas: Unpublished master’s thesis, Kansas N Va a , ) . é’;‘,?@”jﬁl}%a,?\f‘efi"' o Q E‘:S yon Creek In the east-central part of the county.
State University, 179 p. i Ql/j ‘ gé \3 Swe ' O % g B.ader Limestone and Easly Creek Shale — The Eiss Limestone Member of the Bader
Karlstrom, E. T., Oviatt, C. G., and Ransom, M. D., 2008, Paleoenviron- 38°52'30" (ff“ ) = N R 38°52'30" b-s—3—i—|  Soil ll Limestone consists of three beds: .2.5 ft pf thin-bedded, gray lir‘nestone,. 1.5 ft of gray
mental interpretation of multiple soil-loess sequence at Milford Reservoir, % Pd 1/% %é\%b NNV mudrock, and 2.5 ft of very resistant 1 1mestqne (total Eiss thlckness is about 6 ft).
northeastern Kansas: Catena, v. 72, p. 113-128. fie A —— ! = T MORRISV o - o\ PN Limestone Weathered, vuggy 1t.>locks of the upper resistant limestone bed are noticeable on the surface
Mazzullo, S. I Teal, C. S. and Burtnett, C. A. 1997, Outcrop - T14s beloW the outcrop line. Above the Eiss is the. Hooser Shz.lle Member, an 8-ft. bed of gray to
stratigrapily and depo;itional *tacics of the Chass .’Group ,(Permian, | Mudrock gray1sh-gre§n and maroon mudrock.. The Middleburg leestope Member is composed of
Wolfcampian) in Kansas and southeastern Nebraska: Kansas Geological SCALE 1:50 000 - two yellow1sh‘ to yellowish-brown limestones separgted by a 'thm, dark-gray. to black §hale
Survey, Technical Series 6, 210 p. L o5 0 1 2 3 4 MILES =2 Calareous mudrock and/or yellow1sh-g'ray, mudrock layer. The lower hmestonc? is about.3 ft t}nck, the middle
’ ’ S 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 o0 1 2 3 4 5 KILOMETERS cESE] o 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 s ' ' ' ' ' won ® 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 prcilaceos lmesione 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 WITH STANDARD PARALLELS AT 33° AND 45° East —— 1500 ¢ Creek Shale C(‘)ntains.intervals of dark-brown, yel‘low, and red mudrock with thin limestone
— Facies, cycles, and environments of deposition: Kansas Geological T Gypsum beds. .A pers1steqt limestone about 2 to 3 ft thick occurs 6 to 8 ft be¥ow 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
. cuts along Interstate Highway 70 in eastern Geary County. Lenticular layers of gypsum up to
g;{[l}?er(}z;i :;I %:Eiiljrf:e(ilz;rfér\iz;nlégii OS ;irsef%r.a%) 2 ypc.)g‘;}ﬁ le ?.stern outerop 1400 — — 1400 % Black shale 7 ft thick occur at the base of the Easly Creek in bridge borings in the Grandview Plaza,
U.S. Army Corps of Engineers, undated, Geologic map and column of the 1350 — —— 1350 = Eg{ﬁ‘;‘? Sebs Mbr Kansas, area.
Milford Lake construction area. Beattie Limestone and Stearns Shale — The lower member of the Beattie Limestone, the
. . .. 1300 — - 1300 Fort Riley Ls Mbr Cottonwood Limestone Member, is a massive, light-gray to white, fossiliferous limestone
z;(i/riircl)’n rlrfénltds.’oigtgz’ Cligisslé E?;fé?gﬁge(sﬁoswtr:fiﬁzh )aril;l n‘iﬁ%‘: SCISSEZ} _ . lE fim rock” marker bed thgt is commonly about 6 .ft thick; the consigtent thickngss, abundant fusulinids, and scajttered
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
‘ ’ N o s s Florena Shale Member, a gray to brownish-gray, platy to blocky, calcareous mudrock that
West, R. R, ed., 1972, Stratigraphy and depositional environments of the &= 1200 — 1200 F is about 7 ft thick; fossils are abundant in the lower 2 ft and the brachiopod Neochonetes
Crouse Limestone (Permian) in north-central Kansas: Geological Society > Republican River Smokv Hill Ri — = 2 Computer compilation and cartography by the Kansas Geological granulifera 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 I 1150 moky Hill River = e 1150 Z Survey's Cartographic Services unit. For purchase information, or Beattie Limestone, the Morrill Limestone Member is a brownish-gray, vuggy (some with
Section, 109 p. 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
1100 — 1100 only occurs in the northeast part of the county near Interstate Highway 70 at McDowell
SUPPLEMENTAL REFERENCE 1050 — - Publication Sales Creek and at the eastern edge of the county. The mudrock and upper limestone occasionally
Sawin, R. S., and West, R. R., 2010, Data control points used to construct 1050 (785) 864-2157 contain small mollusks. The average thickness of the Beattie Limestone is about 14 ft. The
the surficial geology map (M-122) of Geary County, Kansas: Kansas 1000 - 1000 or visit the Kansas Geological 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 T L 950 < e 2C|)10_ s Highway 70 where it is mostly covered.
SUGGESTED REFERENCE TO THIS MAP REREE f_-,:__j__:_::—::_:Z:::::::::: ar&srﬁ\slerseig/%%ml(znsigvey 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, 00— s 900 Lawrence, Kansas 66047 Pe the east boundary near Interstate Highway 70. This mudrock is gray and may be

Kansas: Kansas Geological Survey, Map M-122, scale 1:50,000. DICKINSON CO  GEARY CO Vertical exaggeration 30x GEARY CO  WABAUNSEE CO fossiliferous. The total thickness of the Eskridge is about 28 ft.
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