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Ta ble 1. Results fro m  geo c hro n o lo gic an alyses o f sectio n s o f the HP1A c o re an d o utcro p 
sam ples fro m  terrac es alo n g the Cim arro n  River valley. OSL: Optic ally Stim ulated 
Lum in esc en c e; U /Pb  zirc o n s: dates fro m  vo lc a n o gen ic zirc o n s via LA-ICP-M S; 14C: 
radio c arb o n  dates. 

Location (Lat/Long) Core Meter 
Interval 

Dating 
Technique Analytical Results 

N 37° 39’ 24” W 100° 39’ 52” HP 1A 03.9-04.2 OSL 44.3 ± 7.8 Ka 
N 37° 39’ 24” W 100° 39’ 52” HP 1A 06.9-07.1 OSL 54.0 ± 8.9 Ka 
N 37° 39’ 24” W 100° 39’ 52” HP 1A 07.5-07.8 OSL 70.3 ± 10.6 Ka 
N 37° 39’ 24” W 100° 39’ 52” HP 1A 08.2-08.5 OSL 75.7 ± 11.3 Ka 
N 37° 39’ 24” W 100° 39’ 52” HP 1A 09.3-09.5 OSL 76.1 ± 13.5 Ka 
N 37° 39’ 24” W 100° 39’ 52” HP 1A 11.9-12.1 OSL 76.8 ± 13.1 Ka 
N 37° 39’ 24” W 100° 39’ 52” HP 1A 15.2-17.0 U /P b  zirc ons 35.9 ± 0.6 Ma 
N 37° 39’ 24” W 100° 39’ 52” HP 1A 18.9-20.7 U /P b  zirc ons 35.7 ± 0.6 Ma 
N 37° 39’ 24” W 100° 39’ 52” HP 1A 30.8-32.0 U /P b  zirc ons 36.3 ± 0.6 Ma 
N 37° 39’ 24” W 100° 39’ 52” HP 1A 33.5-34.5 U /P b  zirc ons 35.3 ± 0.5 Ma 
N 37° 39’ 24” W 100° 39’ 52” HP 1A 52.6-53.6 U /P b  zirc ons 33.4 ± 0.7 Ma 
N 37° 39’ 24” W 100° 39’ 52” HP 1A 86.0-89.0 U /P b  zirc ons 38.0 ± 1.4 Ma 
N 37° 39’ 24” W 100° 39’ 52” HP 1A 94.0-96.0 U /P b  zirc ons 69.3 ± 2.3 Ma 
N 37° 23’ 54” W 101° 2’ 45” Outc rop 1.35-1.45 14C 15020 ± 90 14C yr B.P . 
N 37° 23’ 54” W 101° 2’ 45” Outc rop 2.7-2.8 14C 11120 ± 70 14C yr B.P . 
N 37° 23’ 54” W 101° 2’ 45” Outc rop 3.2-3.3 14C 10490 ± 70 14C yr B.P . 
N 37° 23’ 54” W 101° 2’ 45” Outc rop 3.5-3.6 14C 10890 ± 70 14C yr B.P . 
N 37° 24’ 34” W 101° 3’ 12” Outc rop 2.0-2.1 14C 23330 ± 170 14C yr B.P . 
N 37° 24’ 34” W 101° 3’ 12” Outc rop 2.4-2.5 14C 14710 ± 130 14C yr B.P . 
N 37° 25’ 5” W 101° 3' 24" Outc rop 3.5-3.7 U /P b  zirc ons 64.2 ± 3.2 Ma 
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  1   Hickok N E 
  2   W e st of W ild  Horse  Lake  
  3   W ild  Horse  Lake  
  4   Cope land  N W  
  5   Hickok SE 
  6   N orth of Satanta 
  7   W e st of Cope land  
  8   Cope land  
  9   Ryus 
10   Satanta 
11   Sub le tte  
12   P lains N W  
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U n its an d Descriptio n s fro m  
M cLaughlin  (1946) an d field n o tes. 
 

CENOZOIC ROCKS 
 
Qua terna ry 
  
Upla nd intermittent la k e (pla ya ) 
deposits —  Shallo w b asin s develo ped 
in  uplan d lo ess deposits filled with 
silt an d fin e san d up to 5 feet thic k.  A 
c arb o n ate layer m ay b e presen t in  
larger b asin s.   
 
 
 
Loess —  Win d-deposited silt with 
m in o r am o un ts o f c lay an d fin e san d 
whic h m an tles the uplan ds o f the 
c o un ty.  Pleisto c en e to late Ho lo c en e 
in  age an d up to 30 feet thic k. 
 

Ql

Qp

Elevatio n  c o n to urs are presented 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 than  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 
than  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. 
2012 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) digital 
im agery an d 2002 U SDA-FSA digital b la c k an d white ortho pho tos were used as referen c e in the digital m appin g. U SGS 7.5-m in  
1:24,000-sc ale topo graphic m aps an d U SDA Natural Reso urc es Co nservatio n  Servic e (NRCS) so il surveys 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 Kan sas Departm ent o f Transportatio n  (KDOT), U .S. 
Census Bureau, an d other 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 form at, were m o saic ked into 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 scien tific a n d c arto graphic review than  the Kan sas 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 n sib 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 . 
 
REFERENCE 
M cLaughlin , T.G., 1946, Geo lo gy an d gro un d-water reso urc es o f Gran t, Haskell, an d Steven s c o unties, Kan sas, with an alyses b y H.A. 
Sto lten b erg: Kansas Geo lo gic al Survey, Bulletin, n o . 61, 221 p. 

 
SUGGESTED REFERENCE TO THE MAP 
Sm ith, J. J., 2014, Prelim in ary surfic ial geo lo gy o f the Haskell Co un ty portio n  o f the Hic ko k SE quadran gle, Kan sas: Kansas Geo lo gic al 
Survey, Open -file Report 2014-8, sc ale 1:24,000, unpub lished. 

EXPLANATION

Geologic Unit Bounda ries
Observed c o n tact

Hydrology a nd Topogr a phy

Elevatio n  c o n to ur
   (10-fo o t in terval)

Interm itten t stream

Depressio n  c o n to ur
   (10-fo o t in terval)

Water b o dy - m an m ade sho relin e
Elevatio n  c o n to ur
   (50-fo o t in terval)3000

Bounda ries a nd Loca tions
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Sectio n  lin e
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