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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-m eter L iDAR hillsha des (2010 im a gery), 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) digita l im a gery (2015 im a gery), a n d 1-foot Ka nsas NG911 digita l im a gery were 
used as referen ces in the digita l m appin g. U S DA Natura l Resources Conserva tion S ervice (NRCS ) S S U RGO da ta, a n d other 
geologic m aps a n d b ulletin s were used to supplem en t the m appin g. Field m appin g was un derta ken  from  Octob er, 2017 to Ma y, 
2018. 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 . Census 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 
G17AC00261 (FY 2017). 
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. 
 
SUGGESTED REFERENCE TO THE MAP 
S m ith, J. J., a n d Dun ha m , J. W., 2018, Prelim in ary surficia l geology of the Bluff City West qua dra n gle, Harper Coun ty, Ka nsas: 
Ka nsas Geologica l S urvey, Open-File Report 2018-13, sca le 1:24,000, unpub lished. 

GEOLOGIC UNITS 
CENOZOIC 

Quaternary System 
Pleistocene-Holocene 

Undifferentiated floodplain alluvium —  T hese a lluvia l deposits m a ke up the m odern 
floodpla in  in  m ost of the prin cipa l strea m s in Harper Coun ty. T he m a in  stem s of strea m s 
in the coun ty un derwen t deep in cision durin g the la test Holocen e a n d ha ve recen tly re-
esta b lished floodpla in s within  the in cised cha n n els in  som e areas. Floodpla in  a lluvium  is 
com posed of silt, sa n d, a n d gra vel a n d is rela tively thin , prob a b ly not exceedin g 20 ft (6 
m ) in thickn ess.   
Alluvial terrace deposits —  T erra ce deposits, gen era lly foun d a dja cen t to a n d slightly 
a b ove strea m  floodpla in s in Harper Coun ty, are n um erous a lon g Bluff Creek, Big S a n dy 
Creek, a n d the Chikaskia River a n d its trib utaries. T hese deposits are com posed of cla y, 
silt, sa n d, a n d gra vel a n d likely do not exceed 50 ft (15 m ) in thickn ess.  
Upland alluvium —  U pla n d a lluvia l deposits are m ostly con fin ed to the eastern portion 
of Harper Coun ty well a b ove a n d often  dista n t from  strea m  floodpla in s. Com posed 
chiefly of Pleistocen e silt, sa n d, a n d gra vel, these deposits are reddish brown in color a n d 
con ta in  rocks with various proven a n ces, in cludin g considera b le m a teria l derived loca lly. 
U pla n d a lluvium  ra n ges from  0 to perhaps 50 ft (15 m ) in thickn ess. 
Dune sand —  T he m ost exten sive deposits of win db lown sa n ds in  Harper Coun ty are 
a dja cen t to Big S a n dy Creek in the western part of the coun ty. A sm a ller dun e field is 
loca ted on the east side of Bluff Creek northwest of An thon y. S m a ller, sca ttered dun e 
fields occur a lon g Bluff Creek a n d the Chikaskia River a n d trib utaries. Dun e-sa n d 
deposits crea te a hillocky terra in  a n d are sta b ilized for the m ost part b y vegeta tion. Dun e 
sa n d is gen era lly less tha n  20 ft (6 m ) thick in m ost areas, though m a y rea ch 50 ft (15 m ) 
thick in the area of Big S a n dy Creek. 
 

PALEOZOIC 
Permian System 

Leonardian Series 
Harper Sandstone —  T he Harper S a n dston e is the lowest form a tion within  the Perm ia n  
Nippewa lla Group a n d consists of 240 ft (73 m ) of reddish-brown argilla ceous siltston e, 
silty sa n dston e, a n d b eds of red sha le a n d white sa n dston e. T hough m apped as 
un differen tia ted, the Harper S a n dston e con ta in s two m em b ers: the Chikaskia S a n dston e 
Mem b er b elow a n d the Kin gm a n  S a n dston e Mem b er a b ove. T he Chikaskia S a n dston e 
Mem b er is com posed of 160 ft (49 m ) of reddish-brown sa n dston e a n d siltston e gra din g 
upsection to silty sha le. T he Kin gm a n  S a n dston e Mem b er consists of 80 ft (24 m ) of 
reddish-brown sla b b y siltston e con ta in in g b eds of silty sha le a n d light-gra y to white silty 
sa n dston e. T he b ase of the m em b er is m arked b y a white silty sa n dston e a b out 3 ft (1 m ) 
thick.  
Ninnescah Shale —  T he oldest rock un it exposed in Harper Coun ty is the Nin n esca h 
S ha le of the Perm ia n  S um n er Group. T he Nin n esca h is com posed m ostly of b locky 
brown ish-red dolom itic or ca lcareous silty sha le b ut a lso con ta in s som e gra y sha le, 
argilla ceous lim eston e a n d dolom ite, a n d ca lcareous siltston e. T he differen t colors of the 
b eds give the outcrops a b a n ded appeara n ce. T he un it’s m a xim um  thickn ess is 450 ft 
(137 m ), b ut prob a b ly on ly the upper 100 ft (30.5 m ) crops out in eastern Harper Coun ty. 
T he Nin n esca h S ha le is m arked a t the top b y the Run n ym ede S a n dston e Mem b er, a n  
approxim a tely 8 ft (2.5 m ) thick, very fin e-gra in ed, gra y to gra yish-green  siltston e a n d 
sa n dston e. North of Harper Coun ty, the upper lim it of the Nin n esca h S ha le is dem arca ted 
a t the b ase of the S ton e Corra l Form a tion, b ut in Harper Coun ty, the S ton e Corra l is 
a b sen t. 
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Inset showing mapped lineaments as potential surface expressions of 
structural features (e.g., faults, folds, joints, ridges). S outh-cen tra l Ka n sas, 
like other parts of the cen tra l a n d eastern U n ited S ta tes, resides in a region of 
rela tively low historica l a n d instrum en ta lly recorded seism icity. Despite this, 
the sta te has experien ced approxim a tely 3,500 earthqua kes sin ce 2013, with 
m ore tha n  130 of the even ts recorded as m a gn itude 3.0 or grea ter. T his recen t 
spate of seism icity ra ises con cern s a bout the poten tia l risk tha t structura l 
fea tures (fa ults, folds, join ts, a n d ridges) m a y pose for m odera te to large 
earthqua kes. In vestiga tion s in to the size or exten t of these fa ults in clude 
m appin g previously unrecogn ized surfa ce fea tures, such as lin ea m en ts, tha t 
m a y reflect m ore deeply sea ted structura l fea tures. 
L in ea m en ts were m apped usin g a eria l photography a n d b are-earth L iDAR 
Digita l Eleva tion Models (DEMs), b ased on on e or m ore of the followin g 
criteria: (1) Visib le offset in  m arker b eds; (2) rela tively low- to high-relief 
lin ear ridges tha t are not ob vious geom orphic fea tures due to erosion, 
slum pin g, subsiden ce, or dun e form a tion; (3) lin ear ridges tha t cross dra in a ge 
divides; (4) ridges tha t displa y curvilin ear or b a cksteppin g (en echelon) 
con figura tions; (5) rectilin ear or para llel dra in a ge pa tterns; a n d (6) lin ear 
dra in a ge pa tterns tha t a lign  a cross dra in a ge divides. 
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