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Lithologic Explanation
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LAMBERT CONFORMAL CONIC PROJECTION
WITH STANDARD PARALLELS AT 33° AND 45°

NORTH AMERICAN DATUM OF 1983
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GENERAL GEOLOGY  
Hodgeman County, in south w est Kansas, is bounded by Ness County on th e north , Paw nee and Edw ards 
counties on th e east, Ford County on th e south , and Finney and Gray counties on th e w est.  Th e county 
h as a total area of 864 mi2 (2,238 km2).  Cretaceous (145–65 million years ago) and Neogene (23–2.6 
million years ago) sedimentary rocks— sandstones, limestones, sh ales, ch erts, and conglomerates— crop 
out in th e county and range in age from Low er Cretaceous (Dakota Formation) to th e M iocene and early 
Pliocene (Ogallala Formation) (Ludvigson et al., 2009).  Pleistocene and Holocene loess (w ind-deposited 
silt) mantles most of th e south ern and eastern portion of th e upland regions of th e county.    
GEOMORPHOLOGY 
Hodgeman County lies w ith in th e High  Plains and S moky Hills ph ysiograph ic regions (S ch oew e, 1949).  
In th is county, th e High  Plains are ch aracterized by relatively flat topograph y and consist of th e loess- and 
Ogallala-capped uplands (M oss, 1932; S ch oew e, 1949).  In contrast, th e S moky Hills consist primarily of 
Carlile S h ale and Greenh orn Limestone uplands and intermediate slopes (M oss, 1932; S ch oew e, 1949).  
Topograph ic relief in th e county is 594 ft (181 m), w ith  th e h igh est area (2,677 ft, 816 m) in th e north w est 
corner of th e county near th e Fort Hays limestone exposure, and th e low est point (2,083 feet, 635 m) 
w h ere th e Paw nee R iver leaves Hodgeman County in th e north east corner.  Th e primary drainage, th e 
Paw nee R iver, flow s from w est to east along th e north ern boundary of th e county w ith  its principal 
tributary, Buckner Creek, flow ing sub-parallel to it th rough  th e south w est and central portion of th e 
county.  Th e south  and south -central sections of th e county are drained by S aw  Log Creek, a tributary to 
Buckner Creek.  Th ese major drainages h ave become entrench ed, creating broad terraces w ith  narrow  
floodplains.  Th ree lakes are located in th e central part of th e county— HorseTh ief R eservoir, created on 
Buckner Creek w est of J etmore; J etmore City Lake, on S pring Creek south w est of J etmore; and 
Hodgeman County S tate Lake, on R ock Creek south east of J etmore.               

MINERAL RESOU RCES 
M ineral resources in Hodgeman County include sand, gravel, and calich e from th e Ogallala Formation, 
sand and gravel from alluvial deposits, building stone quarried from th e Greenh orn Limestone, and oil 
and gas.  S and and gravel deposits are used ch iefly for road surfacing.  Utilization of th e Fence-post 
limestone bed of th e Greenh orn w as much  greater in th e past w h en it w as exploited for structural w ork 
such  as buildings and bridges, but most frequently for fence posts (M oss, 1932).     
Oil and gas production is concentrated in subsurface Paleozoic rock formations located in all but th e 
south w estern th ird of Hodgeman County.  Over 45 million barrels of oil and 3 million mcf (1000 cubic ft) 
of gas h ave been produced in Hodgeman County. Oil production w as in steady decline (491,640 barrels 
from 280 w ells in 1995 to 303,644 barrels from 216 w ells in 2007) until production started to increase in 
2008.  In 2011, 477,077 barrels of oil from 257 w ells w ere reported.  Gas production in th e county h as 
been intermittent; th e best year since 1995 w as 2007 w h en 588,905 mcf w ere produced from 19 w ells.  
S ince 2010, gas production h as not been recorded in Hodgeman County (Kansas Geological S urvey, 
2012a). 

WATER RESOU RCES 
S urface streamflow  of th e major drainages in Hodgeman County is ch aracterized by very low  to no 
baseflow , except during significant precipitation events, and by h igh  variability in yearly averages, 
ranging from years of no flow  to years of h igh  flow  (W h ittemore and M acfarlane, 2001; U.S . Geological 
S urvey, 2012). W ater for residential and agricultural uses come from w ells tapping ground w ater in th e 
alluvium of th e Paw nee R iver, Buckner Creek, and S aw  Log Creek, in th e Ogallala Formation, and from 
sandstones in th e Dakota Formation (M oss, 1932; Fish el, 1952; Kume and S pinazola, 1985). Th e primary 
sources of w ater for agricultural irrigation are th e Dakota and High  Plains (Ogallala) aquifers; h ow ever, 
only about 9% of th e total acres in th e county are permitted for irrigation (Kansas Geological S urvey, 
2012b).  Th e rest of th e county h as low  potential for irrigation. Playas are important for ground-w ater 
rech arge and w etland h abitat, and h ave functioned as perennial or eph emeral w ater sources for th ousands 
of years (Bow en et al., 2009). 
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CENOZOIC ROCKS 
 
U nd ifferentiated  flood plain alluvium  – Alluvial floodplain deposits are composed primarily of 
gravel and silty clay th at w ere derived mostly from th e surrounding Ogallala and Cretaceous 
bedrock.  Th e average th ickness of th ese deposits is about 14 ft. 
 
U pland  interm ittent lak e (playa) d eposits – S h allow  basins, also know n as playas or buffalo 
w allow s, h ave developed in th e upland loess deposits, mainly south  of th e Paw nee R iver. Th e 
origin of th ese features is usually attributed to w ind deflation, animal activity, dissolution, or 
some combination of th ese processes. Th e age of th e playas probably ranges from late 
Pleistocene to Holocene. Th e basins range in size from less th an an acre to tens of acres. Th e 
basin fill consists of re-deposited silt and fine sand from th e loess. In th e larger basins, a calich e 
layer typically develops a few  feet below  th e basin floor.  Th e average th ickness of th e fill is 
approximately 6 ft. 
 
Loess – Uplands in th e county are mantled by loess composed of w ind-deposited silt and minor 
amounts of clay and fine sand. Th e loess is calcareous and buff in color. Th e age of th e loess 
ranges from late Pleistocene to Holocene, and th e th ickness is up to 18 ft. 
 
Alluvial terraces – Terraces occur along th e Paw nee R iver and its major tributaries: Hackberry 
Creek, Buckner Creek, and S aw  Log Creek.  S ilt and clay dominate th e fill, but th e deposits also 
contain sand and gravel likely derived from th e Ogallala Formation.  Th e age of th e terrace fill 
ranges from late Pleistocene to at least middle Holocene. Th e average th ickness of th e terrace fill 
is about 60 ft.    
 
Ogallala Form ation – Th e Ogallala Formation is primarily M iocene and earliest Pliocene in age 
(Ludvigson et al., 2009) and is composed of gravel, sand, silt, and clay deposited by streams th at 
transported sediments eastw ard from th e R ocky M ountains. Th ese sediments are variously 
cemented (ranging from unconsolidated to calich e-type deposits) w ith  calcium carbonate. 
Th rough out th e Ogallala, th ick calich e beds, referred to regionally as “mortar beds,” irregularly 
and discontinuously crop out (M oss, 1932). S ilt dominates th e Ogallala and commonly occurs in 
poorly sorted lenticular bodies. In Hodgeman County, th e Ogallala Formation caps th e uplands, 
is exposed along rivers and streams, and h as a relatively uniform eastw ard dip of about 10 ft per 
mile (M oss, 1932). Th e maximum th ickness of th e Ogallala in th e county is about 100 ft.  
 

MESOZOIC ROCKS 
 
Niobrara Ch alk  – Th e Upper Cretaceous Niobrara Ch alk is composed of tw o members, th e 
S moky Hill Ch alk M ember and th e underlying Fort Hays Limestone M ember. As a result of pre-
Ogallala erosion, th e S moky Hill Ch alk M ember h as been completely eroded and only th e Fort 
Hays Limestone M ember is exposed in Hodgeman County (M oss, 1932). Th e Fort Hays 
Lim estone Mem ber is composed of th ick beds of ligh t-to-dark-gray ch alk separated by th in 
beds of ch alky sh ale. W eath ered outcrops are cream-to-tan colored.  Th e only occurrence of Fort 
Hays limestone is in th e extreme north w est corner of th e county in an area less th an h alf of a 
square mile (M oss, 1932). Only about 20 ft of Fort Hays limestone is exposed in Hodgeman 
County.   
  
Carlile Sh ale – Th e Cretaceous Carlile S h ale is composed of th ree members, in ascending order: 
th e Fairport Ch alk M ember, th e Blue Hill S h ale M ember, and th e Codell S andstone M ember. 
Th e Fairport Ch alk  Mem ber is an olive-gray to dark-gray, blocky, fossiliferous, ch alky sh ale 
intercalated w ith  ch alk and ch alky limestone beds and a few  th in bentonite beds. Th in beds of 
ch alky limestone are more common near th e base of th e Fairport Ch alk and form small bench es 
w h en w eath ered (M oss, 1932; Hattin, 1962). Th e upper part of th e Carlile S h ale is represented 
by th e Blue Hill Sh ale Mem ber, w h ich  is a bluish -black, blocky to fissile, sligh tly silty sh ale 
containing pyrite nodules, selenite crystals, and septarian concretions (M oss, 1932; Hattin, 
1962). Th e contact betw een th e Blue Hill sh ale and Fairport ch alk is not exposed in Hodgeman 
County (M oss, 1932). Th e Cod ell Sand stone Mem ber h as not been observed in th e county 
(W allace and Nelson, 1988; Hattin, 1962; M cKellar, 1962). Outcrops of th e Carlile S h ale occur 
in th e north w estern parts of th e county, including areas along Buckner Creek, th e upper 
tributaries of Dry Creek, th e Paw nee R iver, and Hackberry Creek. Th e total th ickness of th e 
Carlile S h ale in th e county is about 250–300 ft; h ow ever, only 40–50-ft intervals are exposed. 
 
Graneros Sh ale and  Greenh orn Lim estone – In Hodgeman County, th e Graneros S h ale and 
Greenh orn Limestone are poorly exposed and th erefore h ave not been differentiated. Th e 
Graneros Sh ale is a medium–dark–gray sh ale w ith  numerous th in sandstone and siltstone layers 
and lenses (M oss, 1932; Hattin, 1965). S elenite crystals may litter w eath ered outcrops (M oss, 
1932). Th e overlying Greenh orn Lim estone h as four members, w h ich  are from bottom to top: 
th e Lincoln Lim estone Mem ber, th e Hartland  Sh ale Mem ber, th e Jetm ore Ch alk  Mem ber, 
and th e Pfeifer Sh ale Mem ber. Because th e Greenh orn Limestone is so poorly exposed, it w as 
not possible to differentiate th e members. Generally, th e Greenh orn Limestone is composed of 
numerous th in beds of ch alk and ch alky limestone separated by th icker beds of ch alky sh ale. 
Th ese beds are ligh t gray to dark gray but w eath er ligh t gray to tan. Th in beds of bentonite are 
common in th e ch alky sh ales. Th in skeletal limestone layers and lenses occur in th e low er part 
and ch alky limestone concretions are found in th e upper part (M oss, 1932; Hattin, 1975). S everal 
different species of th e ch aracteristic fossil clam Inoceramus occur in th e limestones (Hattin, 
1975).  Th e Greenh orn Limestone is capped by th e Fence-post limestone bed. In Hodgeman 
County, th e th ickness of th e Graneros S h ale averages about 30 ft and th e Greenh orn Limestone is 
about 125 ft (M oss, 1932; Hattin, 1965). 
 
Dak ota Form ation – Th e Low er Cretaceous Dakota Formation is th e oldest unit th at crops out 
in th e county. Probably only th e upper 50–60 ft of th e Dakota are exposed (M oss, 1932). Th ese 
deposits consist of ligh t-gray to brow n lenticular sandstones and gray to variegated sh ales. Th e 
sandstones are typically crossbedded and are cemented w ith  eith er calcite or iron oxide (M oss, 
1932; Hattin, 1965). Th e Dakota Formation is exposed in th e eastern part of th e county along 
Buckner Creek and S aw  Log Creek.  


