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Elevatio n  c o n to urs are presen ted fo r gen eral referen c e.  U sed in the U .S. Geo lo gic al Survey’s current U S Topo 1:24,000-sc ale 
topo graphic m ap series, they were gen erated fro m  hydro graphic ally-im pro ved 1/3 arc-sec o n d Natio n al Elevatio n  Dataset (NED) 
data, an d sm o o thed durin g pro c essin g fo r use at 1:24,000 sc ale.  In so m e pla c es the c o n to urs m ay b e m o re gen eralized tha n  the 
b ase data used fo r c o m pilatio n  o f geo lo gic o utcrop patterns.  Outcrop patterns o n the m ap will typic ally reflect topo graphic 
variatio n  m o re ac c urately tha n  the asso c iated c o n to ur lin es.  Repeated fluctuatio n  o f an  o utcrop lin e acro ss a c o n to ur lin e sho uld 
b e interpreted as an in dic atio n  that the m apped ro c k un it is m ain tain in g a relatively c o n stant elevatio n  alo n g a gen eralized 
c o n to ur. 
1-m LiDAR hillshades an d 1-m  2010 an d 2012 U .S. Departm en t o f Agriculture – Farm  Servic es Agen c y (U SDA-FSA) Natio n al 
Agriculture Im agery Pro gram  (NAIP) digital im agery were used as referen c es in the digital m appin g. U SGS 7.5-m in 1:24,000-
sc ale topo graphic m aps, U SDA Natural Reso urc es Co nservatio n  Servic e (NRCS) so il surveys, an d o ther geo lo gic m aps an d 
b ulletins were used to supplem en t the m appin g. Ro ads an d highways are sho wn  o n  the b ase m ap as represented b y data fro m  
the Kansas Departm ent o f Transportatio n  (KDOT), U .S. Census Bureau, an d o ther so urc es. U .S. Departm ent o f Agriculture – 
Farm  Servic es Agen c y (U SDA-FSA) Natio n al Agriculture Im agery Pro gram  (NAIP) im agery also was used to c hec k ro ad 
lo c atio n s. 
Shaded relief is b ased o n  1-m eter hydro flatten ed b are-earth DEM s fro m  the State o f Kansas LiDAR Datab ase. The DEM  
im ages, in ERDAS IM AGINE fo rm at, were m o saic ked in to  a sin gle o utput DEM , do wn sam pled to 5-m eter reso lutio n , an d 
repro jected to dec im al degrees. The o utput DEM  was then   c o n verted to a hillshade, a m ultidirectio n al shaded-relief im age 
usin g an gles o f illum in atio n  fro m  0°, 225°, 270°, an d 315° azim uths, eac h 45° ab o ve the ho rizo n , with a 4x vertic al 
exaggeratio n . 
This geo lo gic m ap was fun ded in part b y the U SGS Natio n al Co o perative Geo lo gic M appin g Pro gram , award n um b er 
G13AC00168 (FY2013). 
This m ap was pro duc ed usin g the ArcGIS system  develo ped b y Esri (En viro n m en tal System s Researc h Institute, In c.). 
This m ap is a prelim in ary pro duct an d has had less sc ien tific an d c arto graphic review tha n  the Kansas Geo lo gic al Survey’s M -
series geo lo gic m aps. KGS do es n o t guaran tee this m ap to b e free fro m  errors or in a c c urac ies an d disc laim s an y respo nsib ility 
or lia b ility fo r interpretatio n s m ade fro m  the m ap or dec isio n s b ased thereo n . 
 
SUGGESTED REFERENCE TO THE MAP 
Ko o p, A. N., an d Jo hn so n , W. C., 2014, Prelim in ary surfic ial geo lo gy o f the Atc hiso n  West quadran gle, Atc hiso n  Co unty, 
Kansas: Kansas Geo lo gic al Survey, Open -file Report 2014-5, sc ale 1:24,000, unpub lished. 

 
 

Fun ded in  part by the
USGS Nation al Cooperative 
Geologic Mappin g Program

Open -file Report 2014-5

3

14

51

7

4

12 13

98

15

10

1611

6

2
ATCHISON COUNTY QUADRANGLES 
  1   Horton 
  2   Everest 
  3   Denton 
  4   Bendena 
  5   Atchison NE KS-MO 
  6   Whiting 
  7   Effingham 
  8   Lancaster 
  9   Atchison West 
10   Atchison East KS-MO 
11   Arrington 
12   Half Mound 
13   Nortonville 
14   Potter 
15   Oak Mills KS-MO 
16   Weston MO-KS 

KANSAS

QU ADRANGLE LOCATION

GEOLOGIC UNITS 
Units and descriptions from Ward (1973) and field notes 

 
CENOZOIC 

Quatern ary System  
Pleistocen e–Holocen e 

Alluvium  an d Terraces — Pleisto c en e terrac es are c o m po sed o f disc o n tin uo us 
depo sits o f b ro wn  san dy c lay o n  stream-valley walls. They m ay also  c o n tain  
reddish-b ro wn  silt resem b lin g lo ess. The thic kn ess o f terrac es ran ges fro m  0-70 
feet (~ 0-21 m ).  Ho lo c en e alluvium  is c o m po sed o f bro wn  to b luish-gray, 
san dy, peb b ly c lay. Thin  b eds o f gravel c o m po sed o f lim esto n e, c hert, an d 
gla c ial m aterial m ay b e in terspersed thro ugho ut the alluvium  o r rest directly o n  
b edro c k. Alluvium  m ay also  c o n tain  reddish-b ro wn  silt resem b lin g lo ess. The 
thic kn ess o f alluvium  ran ges fro m 0-105 feet (~ 0-32 m ).  

Pleistocen e 
Loess — Aeo lia n  depo sits o f b ro wn  to reddish-b ro wn, n o n -c alc areo us, slightly 
san dy silt are gen erally fo un d in  upla n d positio n s. Lo c ally, this lo ess is 
asso c iated with Illin o ia n  a n d Wisc o n sin  gla c iatio n s.  The thic kn ess o f lo ess 
ran ges fro m  0-40 feet (~ 0-12 m ). 
Loess an d Norton ville Clay— The Norto n ville clay is a light-gray, c o m pact 
c lay that m ay b e slightly san dy a n d c o n tain  sparse peb b les. The Norto n ville c lay 
is lac ustrin e in  o rigin  a n d tho ught to have b een  depo sited in  a lake m argin al to  
gla c iers to the n o rth. Reddish-b ro wn  weathered streaks m ay be present 
thro ugho ut the c lay an d additio n s o f b ro wn  to reddish-b ro wn, n o n -c alc areo us, 
slightly san dy lo ess have b een  in c o rporated in to  these uplan d depo sits. The 
thic kn ess o f lo ess an d Norto n ville clay ran ges fro m  0-45 feet (~ 0-14 m ). 
Glacial Till— The Cedar Bluffs till is a hetero gen eo us m ixture o f c lay, silt, an d 
gravel with c o lo rs o f b ro wn  to reddish-b ro wn , yello wish-b ro wn , or light gray. It 
also  c o n tain s erratics an d len ses o f gravel. Thic kn ess o f the Cedar Bluffs till 
ran ges fro m  0-100 feet (~ 0-30 m ). The Nic kerso n  till is c o m po sed o f a 
hetero gen eo us m ixture o f c lay, silt, san d, an d gravel with c o lo rs o f dark-gray to  
b luish-gray with so m e reddish-b ro wn  streaks. It co n tain s len ses o f gravel an d 
fewer erratics tha n  the Cedar Bluffs till. Thic kn ess o f the Nic kerso n  till ran ges 
fro m  0-90 feet (~ 0-27 m ).  

PALEOZOIC 
Carbon iferous System  – Pen n sylvan ian  Subsystem  

Shawn ee Group 
Deer Creek Lim eston e, Calhoun  Shale, an d Topeka Lim eston e — Fro m  the 
b ase to the upperm o st part o f the Deer Creek Lim eston e, m em b ers in c lude the 
Ozawkie Lim eston e Mem ber, Oskaloosa Shale Mem ber, Rock Bluff 
Lim eston e Mem ber, Larsh an d Burroak Shale Mem ber, an d the Ervin e 
Creek Lim eston e Mem ber. The Deer Creek Lim esto n e c o n sists o f altern atin g 
b eds o f gray to white weatherin g to  b ro wn , fo ssilifero us, den se, an d hard 
lim esto n e m em b ers an d gray to b la c k, b lo c ky to fissile, an d c layey to silty shale 
m em b ers. The Ozawkie a n d Ro c k Bluff Lim esto n e M em b ers are sin gle-b edded 
to m assive. Thic kn ess o f the Deer Creek Lim esto n e ran ges fro m  30-40 feet (~ 9-
12 m ). The Calhoun  Shale is a b luish-gray, platy to b lo c ky, silty, san dy shale. 
Its thic kn ess ran ges fro m  15-25 feet (~ 4-8 m ). Fro m  the b ase to the upperm o st 
part o f the Topeka Lim eston e, m em b ers in c lude the Hartford Lim eston e 
Mem ber, Iowa Poin t Shale Mem ber, Curzon  Lim eston e Mem ber, Jon es 
Poin t Shale Mem ber, Sheldon  Lim eston e Mem ber, Turn er Creek Shale 
Mem ber, Du Bois Lim eston e Mem ber, Holt Shale Mem ber, an d Coal Creek 
Lim eston e Mem ber. The Topeka Lim eston e c o n sists o f altern atin g b eds o f 
b luish-gray to gray a n d b ro wn , fo ssilifero us, hard to m edium-hard lim esto n e 
m em b ers an d b luish-gray to b la c k, fo ssilifero us, c alc areo us, silty shale 
m em b ers. Lo c ally, thin  c o al b eds o c c ur in so m e o f the shale m em b ers. 
Thic kn ess ran ges fro m  20-30 feet (~ 6-9 m ). 
Lecom pton  Lim eston e an d Tecum seh Shale — Fro m  the b ase to the 
upperm o st part o f the Lecom pton  Lim eston e, m em b ers in c lude the Sprin g 
Bran ch Lim eston e Mem ber, Don iphan  Shale Mem ber, Big Sprin gs 
Lim eston e Mem ber, Queen  Hill Shale Mem ber, Beil Lim eston e Mem ber, 
Kin g Hill Shale Mem ber, an d the Avoca Lim eston e Mem ber. The Lec o m pto n  
Lim esto n e c o n sists o f altern atin g b eds o f tan  to gray, b lo c ky, hard, an d slightly 
fo ssilifero us lim esto n e m em b ers an d yello wish-tan , o live, gray, an d b la c k, silty, 
c layey, an d b lo c ky to fissile shale m em b ers. The Tecum seh Shale is a gray to  
green , b lo c ky, m ic a c eo us shale with b eds o f light-gray to b ro wn , platy, 
m ic a c eo us, fin e-grain ed san dsto n e. Thic kn ess ran ges fro m  65-75 feet (~ 19-23 
m ).  
Oread Lim eston e an d Kan waka Shale —  Fro m  the b ase to the upperm o st part 
o f the Oread Lim eston e, m em b ers in c lude the Toron to Lim eston e Mem ber, 
Sn yderville Shale Mem ber, Leaven worth Lim eston e Mem ber, Heebn er 
Shale Mem ber, Plattsm outh Lim eston e Mem ber, Heum ader Shale Mem ber, 
an d the Kereford Lim eston e Mem ber. Lo c ally, the Kerefo rd Lim esto n e 
M em b er is n o t present. Lim esto n e m em b ers are dark-gray to b ro wn , 
fo ssilifero us, den se, an d hard. The Toro n to  lim esto n e an d Leaven wo rth 
lim esto n e are sin gle-b edded an d thin . U n like these lo wer two lim esto n e 
m em b ers, the Plattsm o uth lim esto n e is wavy-b edded to m assive a n d thic k. Shale 
m em b ers are gray to b la c k, c layey to silty, an d b lo c ky to fissile. Fro m  the b ase 
to the upperm o st part o f the o verlyin g Kan waka Shale, m em b ers in c lude the 
Jackson  Park Shale Mem ber, Clay Creek Lim eston e Mem ber, an d the Stull 
Shale Mem ber. The shale m em b ers are gray, b luish-gray, or grayish green , 
c layey, silty, an d platy. The Stull shale c o n tain s a tan , thin-b edded, fin e-grain ed 
san dsto n e. The Clay Creek lim esto n e is a gray, fo ssilifero us, so m ewhat den se 
lim esto n e. Lo c ally, the Kan waka Shale c o n tain s c o al a n d the thic kn ess ran ges 
fro m  50-60 feet (~ 15-18 m ).  
 
Referen ce 
 
Ward, J. R., 1973, Geo hydro lo gy o f Atc hiso n  Co un ty, n o rtheastern Kan sas: U .S. 
Geo lo gic al Survey, Hydro lo gic In vestigatio n s Atlas HA-467, 2 sheets, sc ale: 
1:62,500; http://pub s.er.usgs.go v/ pub lic atio n /ha467. 
 
 

EX PLANATION
Geologic Un it Boun daries

Observed c o n tact

Hydrology an d Topography
Peren n ial stream
In term itten t stream
Water b o dy
Elevatio n  c o n to ur
   (100-m eter in terval)1000

Elevatio n  c o n to ur
   (20-m eter interval)

Boun daries an d Location s
To wnship/ran ge lin e
Sectio n  lin e

Tran sportation

Lo c al ro ad
Railro ad

U .S. highwayIJ59

State highwayAF7

11
00

900

900

900

1000

1100

1000 1000

10
00

900

900

1100

1000

1100

1000

100
0

900

900

1000

100
0

1100

900

1100

1100

110

0

1100

1000

1100

1100

1100

1000

1000

900

1100

1100

1100

1000

1000

1000

1000

900

1100

900

1000

1000

1100

1100

1100

1000

1100

900

1000

1100

1000

1100

1000

1000

1000

900

1000

1100

1100

900

1000

900

90
0

900

100
0

1000

1000

1000

1000

1000 100
0

100
0

1000

1000

1000

10
00

100
0

10
00

1000

1000
1000

1000
1000

1000

1100

110
0

900

900

10
00

1000

BreweryCreek

CampCreek

Deer

Creek

White Clay Creek

Camp Cree
k

Walnut Creek

Whiskey Cr eek

Brewery

Cree k

Deer

Creek

27 2629 28

7

3025

36
333236

5
2

26

35

3

11 11 129

16 1517 14 1314

222019
242423

21

1212

14
16 1318

7

13 1517

22 2321
24

24

27 2628
25

293025

1

98

812

23

34

6

11

19

10

1813

25

35

4

10

20

31

1

95º07'30"
39º37'30"

95º15'
39º37'30"

95º15'
39º30'

95º07'30"
39º30'

T 6 S

T 5 S

T 6 S

T 5 S

R 20 ER 19 E

R 20 ER 19 E

Amelia Earhart
Airport

UNION
PACIFIC

UNION

PACIFIC

UN
ION

PA
CIF

IC

UNION

PACIFIC

AF7

AF7

IJ73

IJ59

IJ59

IJ73

ZY
59
73

IJ59

AF4

AF4

AF7

AF7

IJ73

AF4

AF9
AF9IJ73

¨sok

¨sok

¨sok

¨sok

¨sok

¨sok

¨sdt

¨sdt

¨sdt

¨sdt

¨sdt

¨sdt

¨sdt

¨sdt

¨sdt

¨sdt

¨sdt

¨sdt

¨sdt

¨sdt

¨sdt

¨sdt

¨sdt

¨sdt

¨sdt

¨sdt
¨sdt

¨slt
¨slt

¨slt

¨slt

¨slt

¨slt

¨slt

¨slt

¨slt

¨slt

¨slt

¨slt

¨slt

¨slt

¨slt

¨slt

¨slt

¨slt
¨slt

¨slt

¨slt

¨sdt

¨sdt

Qal

Qal

Qal Qal

Qal

Qal

Qal

Qal

Qal

QalQal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal
Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qg

Qg

Qg

Qg
Qg

Qg

Qg

Qg

Qg

Qg

Qg

Qg

Qg

Qg

Qg

Qg

Qg

Qg
Qg

Qg

Qg

Qg
Qg

Qg

Qg

Qg

Qg

Qg

Qg

Qg

Qg

Qg

Qg

Qg

Ql

Ql

Ql

Ql

Ql

Ql

Ql

Ql

Ql

Ql

Ql
Ql

Ql

Ql

Ql

Ql

Ql

Ql

Ql

Ql

Qln

¨sdt

¨sok

¨sok

¨sok
¨sok

¨sok

¨sok

¨slt

¨slt

¨slt

¨slt

¨slt

¨slt
¨slt

Qg

Atc hiso n

27 2629 28

7

3025

36
333236

5
2

26

35

3

11 11 129

16 1517 14 1314

222019
242423

21

1212

14
16 1318

7

13 1517

22 2321
24

24

27 2628
25

293025

1

98

812

23

34

6

11

19

10

1813

25

35

4

10

20

31

1
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