
CENOZOIC ROCKS 
 
Quatern ary  
Qal Alluvium  an d terrace deposits   
Holocene 
Alluvium  —  Brown  to b luish-gray san dy peb b ly c lay deposits. T hin  b eds 
of gravel c om posed of lim eston e, c hert, an d glac ial m aterial m ay b e 
in terspersed throughout deposits or rest direc tly on  b edroc k.  T hic kn ess:  
0-105 ft (0-32 m )  
Pleistocene and Illinoian and Wisconsin Glaciation 
T errac e deposits —  Disc on tin uous deposits of b rown  san dy c lay on  
stream -valley walls.  Deposits m ay c on tain  reddish-b rown  silt 
resem b lin g loess.   
T hic kn ess: 0-70 ft (0-21 m ) 
 
Ql Loess an d Norton ville Clay  
Pleistocene and Illinoian and Wisconsin Glaciation 
Loess —  Aeolia n  deposits of b rown  to reddish-b rown  n on -c alc areous 
slightly san dy silt gen erally foun d in  uplan d position s.  Loc ally, loess 
m ay b e older than  Wisc on sin  age.   
T hic kn ess:  0-40 ft (0-12 m )  
Pleistocene  
Norton ville Clay —  Light-gray c om pac t c lay that m ay b e slightly san dy 
an d c on tain  sparse peb b les. Reddish-b rown  weathered streaks m ay b e 
presen t throughout the c lay.   
T hic kn ess: 0-45 ft (0-14 m ) 
 
Qg Glacial till an d glaciofluvial deposits  
Pleistocene 
Cedar Bluffs T ill —  M ixture of c lay, silt, an d gravel with c olors of 
b rown  to reddish-b rown , yellowish-b rown , or light gray.  Con tain s 
erratic s an d len ses of gravel. 
T hic kn ess:  0-100 ft (0-30 m )  
Pleistocene and Kansan Glaciation 
Glac iofluvial deposits —  Outwash of fin e to c oarse quartz san d, silt, 
gravel, an d b oulders oc c urrin g b etween  the Cedar Bluffs an d Nic kerson  
T ills. 
T hic kn ess:  0-70 ft (0-21 m )  
Pleistocene and Kansan Glaciation 
Nic kerson  T ill —  M ixture of c lay, silt, san d, an d gravel with c olor of 
dark gray to b luish-gray with som e reddish-b rown  streaks.  Con tain s 
len ses of gravel an d less erratic s than  Cedar Bluffs T ill. 
T hic kn ess: 0-90 ft (0-27 m ) 
 

PALEOZOIC ROCKS 
 
Pen n sylvan ian  — Virgil Series — W abaun see Group  
¨zpsr Root Shale, Stotler Lim eston e, Pillsbury Shale, an d Zean dale 
Lim eston e 
 
Root Shale (Friedric h Shale M em b er) —  Gray to yellowish-b rown  
c alc areous m ic a c eous san dy shale. 
T hic kn ess:  5-10 ft (1.5-3 m )  
Stotler Lim eston e (Gran dhaven  Lim eston e, Dry Shale, an d Dover 
Lim eston e M em b ers) —  T an n ish-gray fossiliferous hard m assive 
lim eston e an d gray c alc areous san dy shale. 
T hic kn ess:  5-10 ft (1.5-3 m )  
Pillsb ury Shale —  Light-b rown  to b luish-gray n on c alc areous san dy shale 
an d loc ally c on tain s soft b rown  san dston e. 
T hic kn ess:  15-30 ft (4.5-9 m )  
Z ea n dale Lim eston e (M aple Hill Lim eston e, Wam ego Shale, an d T arkio 
Lim eston e M em b ers) —  T he upper M aple Hill Lim eston e is tan n ish-
gray, im pure, m edium  hard, an d fossiliferous.  T he Wam ego Shale is 
b rown , n on -c alc areous, silty, an d san dy an d c on tain s a thin  c oal b ed n ear 
the top.  T he lower T arkio Lim eston e is on e b ed of grayish-b rown  
fossiliferous hard m assive lim eston e. 
T hic kn ess: 15-20 ft (4.5-6 m ) 
 
 
¨wn  W illard Shale, Em poria Lim eston e, Auburn  Shale, an d Bern  
Lim eston e  
Willard Shale —  Gray to b rown ish-gray n on -c alc areous m ic a c eous 
san dy shale an d loc ally c on tain s an  im pure san dston e in  upper part. 
T hic kn ess:  30-40 ft (9-12 m )  
Em poria Lim eston e (Elm on t Lim eston e, Harveyville Shale, an d Readin g 
Lim eston e M em b ers) —  T he upper Elm on t Lim eston e is b luish-gray to 
b rown , hard, an d fossiliferous an d the in terven in g Harveyville Shale is 
gray to green ish-gray, c alc areous, an d b loc ky.  T he lower Readin g 
Lim eston e is two or three b eds of b luish-gray to b rown  slightly 
fossiliferous hard, den se lim eston e.   
T hic kn ess:  20-30 ft (6-9 m )  
Aub urn  Shale —  Gray to light-gray shale, lim y in  lower part, silty an d 
san dy in  m iddle part, an d very lim y in  upper part.  A thin  b la c k platy 
shale is presen t n ear the m iddle part.   
T hic kn ess:  30-40 ft (9-12 m )  
Bern  Lim eston e (Wakarusa Lim eston e, Soldier Creek Shale, an d 
Burlin gam e Lim eston e M em b ers) —  T he upper Wakarusa Lim eston e is 
a b luish-gray to b rown  fossiliferous hard den se lim eston e.  T he Soldier 
Creek Shale is a gray to green ish-gray shale an d the lower Burlin gam e 
Lim eston e is a gray to b rown  fossiliferous m edium -hard lim eston e.   
T hic kn ess: 20-30 ft (6-9 m ) 
 
¨ws Scran ton  Shale, Howard Lim eston e, an d Severy Shale  
Sc ran ton  Shale (Silver Lake Shale, Rulo Lim eston e, Cedar V ale Shale, 
Happy Hollow Lim eston e, an d White Cloud Shale M em b ers) —  T a n  to 
b luish-gray silty san dy shale M em b ers.  T he lim eston es are 1 to 3 feet (~ 
0.3-1 m ) thic k, gray, fossiliferous, an d silty.  A thin  c oal b ed is presen t 
just b elow the Rulo Lim eston e M em b er.   
T hic kn ess:  50-80 feet (~ 15-24 m ) 
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KANSAS

Elevation  c on tours are presen ted for gen eral referen c e.  T hey are gen erated from  U .S. Geologic al Survey Nation al 
Elevation  Dataset (NED) digital elevation  m odels (DEM s) with 1/3 arc -sec on d resolution , whic h are in  turn  gen erated 
from  high-resolution  elevation  data an d other U SGS DEM s.  In  som e plac es the c on tours m ay b e m ore gen eralized 
than  the b ase m ap used for c om pilation  of geologic  outc rop pattern s.  Outc rop pattern s on  the m ap will typic ally reflec t 
topographic  variation  m ore ac c urately tha n  the assoc iated c on tour lin es.  Repeated fluc tuation  of an  outc rop lin e ac ross 
a c on tour lin e should b e in terpreted as an  in dic ation  that the m apped roc k un it is m ain tain in g a relatively c on stan t 
elevation  alon g a gen eralized c on tour. 
 
Geology was m apped in  the field usin g a U SGS 7.5-m in ute 1:24,000-sc ale topographic  m ap. 
 
Roads an d highways are shown  on  the b ase m ap as represen ted b y data from  the Kan sas Departm en t of T ran sportation  
(KDOT ), T eleAtlas, an d other sourc es. U .S. Departm en t of Agric ulture –  Farm  Servic es Agen c y (U SDA-FSA) 
Nation al Agric ulture Im agery Program  (NAIP) im agery also was used to c hec k road loc ation s. 
 
Shaded relief is b ased on  U .S. Geologic al Survey digital elevation  m odel (DEM ) with 1/3 arc-sec on d resolution .  T he 
1/3 arc -sec on d data, in  ESRI GRID form at, were c on verted to a hillshade, a m ultidirec tion al shaded-relief im age usin g 
an gles of illum in ation  from  0°, 225°, 270°, an d 315° azim uths, eac h 45° ab ove the horizon , with a 4x vertic al 
exaggeration . 
 
T his geologic  m ap was fun ded in  part b y the U SGS Nation al Cooperative Geologic  M appin g Program , award n um b er 
G12AC20279 (FY2012). 
 
T his m ap was produc ed usin g the Arc GIS system  developed b y Esri (En viron m en tal System s Researc h In stitute, In c .). 
 
T his m ap is a prelim in ary produc t an d has had less sc ien tific  a n d c artographic  review than  the Kan sas Geologic al 
Survey’s M -series geologic  m aps. KGS does n ot guaran tee this m ap to b e free from  errors or in a c c urac ies an d 
disc laim s an y respon sib ility or lia b ility for in terpretation s m ade from  the m ap or dec ision s b ased thereon . 
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