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GEOLOGIC UNITS 
CENOZOIC 

Quatern ary System 
Pleistocen e-Holocen e 

Alluvium —  Alluvium  in S edgwick Coun ty is fin e to coarse sa n d a n d fin e to 
coarse arkosic gra vel con ta in in g m in or a m oun ts of silt a n d cla y tha t gra de 
upward in to cla yey silt. Alluvium  from  the Arka n sas River is com posed of 
un consolida ted gra vel, sa n d, a n d silt a n d has a n  estim a ted thickn ess of 75 ft (23 
m ) (Willia m s a n d L ohm a n , 1949). Pleistocen e-a ge a lluvium  is presen t to a depth 
of n early 50 ft (15 m ) a n d Pleistocen e to possib ly Pliocen e a lluvium  to a depth of 
m ore tha n  180 ft (55 m ) tota l (L a n e a n d Miller, 1965). Alluvium  is of Quatern ary 
a ge a n d lin es the floodpla in  of the L ittle Arka n sas River with lim ited extension 
up sm a ller creeks. In certa in  areas, a lluvium  m a y form  low terra ces 10–20 ft (3–6 
m ) a b ove the floodpla in  (Ab er, 1991). Alluvia l sedim en t in  sm a ller creeks is 
com posed of fin er sedim en t a n d varia b le in  lithology (Moore et a l., 1951) a n d 
sourced from  wea therin g a n d erosion of silt, sha le, a n d carbon a tes in  the Perm ia n  
Wellin gton Form a tion a n d Pleistocen e loess. 
Loess —  L oess sedim en ts in  S edgwick Coun ty are win d-deposited ta n  to pin k-
ta n  ca lcareous silt with zon es of ca liche a n d fin e sa n d (Beva n s, 1989). L oess 
ra n ges from  Pleistocen e to Holocen e in  a ge. T hese deposits cover upla n d areas 
(Welch a n d Ha le, 1987) a n d are considered a m appa b le un it where loess exceeds 
10 feet in  thickn ess, coin cidin g with a visib le rise in la n dscape of 10 to 20 ft (3–6 
m ). In the m appin g areas, loess deposits occur b elow soils tha t rea ch 5 ft (1.5 m ) 
thick a n d sit un con form a b ly a b ove the Perm ia n  Wellin gton Form a tion. 
Alluvial terrace dep o sits —  T he terra ce deposits in S edgwick Coun ty consist of 
un consolida ted a lluvia l a n d floodpla in  sedim en ts in  the Arka n sas River 
floodpla in  (L a n e a n d Miller, 1965). T erra ces are predom in a n tly gra vel, sa n d, 
cla y, a n d silt varyin g in  thickn ess a n d occasion a lly form  cla y a n d silt lenses 
(Ba yn e a n d O’Con nor, 1968). In n earb y Cowley Coun ty, the lower part consists 
of silt, cla y, a n d arkosic sa n d a n d gra vel with predom in a n tly arkosic gra vel a lon g 
larger river va lleys (Ba yn e, 1962). S a n d a n d gra vel b eds are a lso known to 
con ta in  cla y a n d silt lenses loca lly (Ba yn e a n d O’Con n or, 1968). L oess-derived 
silts, largely yellowish to reddish-brown in  color, are foun d in  the upper portion 
of these terra ce deposits. T hese loess-derived deposits are on the order of 40 ft 
(12 m ) thick in  the S edgwick Coun ty area (L a n e a n d Miller, 1965). L a ter 
rejuven a tion of the Arka n sas River ca used the river’s in cision in to earlier terra ce 
a n d a lluvia l deposits. T his process deposited arkosic sa n d a n d gra vel a n d 
subsequen tly silt a n d cla y deposits (Ba yn e, 1962). In south-cen tra l Ka n sas, this 
form a tion is derived from  Pa leozoic a n d Mesozoic deposits a n d ca n  rea ch 55 ft 
(17 m ) in  thickn ess (Ba yn e, 1962). 
 

PALEOZOIC 
Permian  System 
Leo n ardian  Series 

Nin n escah Shale —  T he Nin n esca h S ha le in  S edgwick Coun ty, Ka n sas, is 
com posed largely of red sha le a n d silt with m in or green sha le a lon g with thin 
argilla ceous lim eston e n ear the b ase (Willia m s a n d L ohm a n , 1949).  S econ dary 
vein s of gypsum  are presen t in  the red a n d green  sha les (Wa lters, 1961). T he 
Nin n esca h form s b edrock un der overlyin g Qua tern ary loess a n d soil. In south-
cen tra l Ka n sas, the Nin n esca h ca n  b e observed a lon g trib utaries to the Nin n esca h 
River (Norton, 1939) a n d crea tes low relief with poor exposures. T he form a tion 
con form a b ly overlies the Wellin gton Form a tion, a n d the Ka nsas Geologica l 
S urvey classifies the Nin n esca h as the m iddle form a tion of the S um n er Group, 
L eon ardia n  S eries (Z eller, 1968). 
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Eleva tion con tours are presen ted for gen era l referen ce.  U sed in the U .S . Geologica l S urvey’s curren t U S  T opo 1:24,000-sca le 
topographic m ap series, they were gen era ted from  hydrographica lly im proved 1/3 arc-secon d Na tion a l Eleva tion Da taset (NED) 
da ta a n d sm oothed durin g processin g for use a t 1:24,000 sca le.  In som e pla ces, the con tours m a y b e m ore gen era lized tha n  the 
b ase da ta used for com pila tion of geologic outcrop patterns.  Outcrop patterns on the m ap will typica lly reflect topographic 
varia tion m ore a ccura tely tha n  the associa ted con tour lin es.  Repea ted fluctua tion of a n  outcrop lin e a cross a con tour lin e should 
b e in terpreted as a n  in dica tion tha t the m apped rock un it is m a in ta in in g a rela tively consta n t eleva tion a lon g a gen era lized 
con tour. 
1/9 arc-secon d (3.4-m eter) L iDAR hillsha des a n d 1-m eter U .S . Departm en t of Agriculture – Farm  S ervices Agen cy (U S DA-
FS A) Nation a l Agriculture Im a gery Progra m  (NAIP) 2009 digita l im a gery were used as referen ces in the digita l m appin g. 
U S GS  7.5-m in ute 1:24,000-sca le topographic m aps, U S DA Natura l Resources Conserva tion S ervice (NRCS ) Web  S oil S urvey 
Geographic Da ta b a se (S S U RGO), a n d other geologic m aps, b ulletin s, a n d GIS  da ta were a lso used in  the m appin g. Roa ds a n d 
highwa ys are shown on the b ase m ap as represen ted b y da ta from  the U .S . Cen sus Burea u. U .S . Departm en t of Agriculture – 
Farm  S ervices Agen cy (U S DA-FS A) Nation a l Agriculture Im a gery Progra m  (NAIP) im a gery a lso was used to check roa d 
loca tions. 
S ha ded relief is b ased on 1-m eter hydrofla tten ed b are-earth DEMs from  the S ta te of Ka n sas L iDAR Data b ase. T he DEM 
im a ges, in ERDAS  IMAGINE form a t, were m osa icked in to a sin gle output DEM, downsa m pled to 2-m eter resolution, a n d 
reprojected to decim a l degrees. T he output DEM was then   con verted to a hillsha de, a m ultidirection a l sha ded-relief im a ge 
usin g a n gles of illum in a tion  from  0°, 225°, 270°, a n d 315° azim uths, ea ch 45° a b ove the horizon, with a 4x vertica l 
exa ggera tion. 
T his geologic m ap was fun ded in part b y the U S GS  Na tion a l Coopera tive Geologic Mappin g Progra m , a ward n um b er 
G18AC00197 (FY 2018). 
T his m ap was produced usin g the ArcGIS  system  developed b y Esri (En viron m en ta l S ystem s Research Institute, In c.). 
T his m ap is a prelim in ary product a n d has ha d less scien tific a n d cartographic review tha n  the Ka n sas Geologica l S urvey’s M-
series geologic m aps. KGS  does not guara n tee this m ap to b e free from  errors or in a ccura cies a n d discla im s a n y responsib ility 
or lia b ility for in terpreta tions m a de from  the m ap or decisions b ased thereon. 
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