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Eleva tion contours are presented for genera l reference.  U sed in the U .S. Geologica l Survey’s current U S T opo 1:24,000-sca le 
topographic m ap series, they were genera ted from  hydrographica lly-im proved 1/3 arc-second Nationa l Eleva tion Dataset (NED) 
da ta, and sm oothed during processing for use a t 1:24,000 sca le.  In som e pla ces the contours m a y b e m ore genera lized than 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 than the associa ted contour lines.  Repea ted fluctua tion of an outcrop line a cross a contour line should 
b e interpreted as an indica tion tha t the m apped rock unit is m a inta ining a rela tively constant eleva tion a long a genera lized 
contour. 
1-m  L iDAR hillsha des and 1-m  2010 and 2012 U .S. Departm ent of Agriculture – Farm  Services Agency (U SDA-FSA) Nationa l 
Agriculture Im a gery Progra m  (NAIP) digita l im a gery were used as references in the digita l m apping. U SGS 7.5-m in 1:24,000-
sca le topographic m a ps, U SDA Na tura l Resources Conserva tion Service (NRCS) soil surveys, and other geologic m aps and 
b ulletins were used to supplem ent the m apping. Roa ds and highwa ys are shown on the b ase m ap as represented b y da ta from  
the Kansas Departm ent of T ransporta tion (KDOT ), U .S. Census Burea u, and other sources. U .S. Departm ent of Agriculture – 
Farm  Services Agency (U SDA-FSA) Nationa l Agriculture Im a gery Progra m  (NAIP) im a gery a lso was used to check roa d 
loca tions. 
Sha ded relief is b ased on 1-m eter hydrofla ttened b are-earth DEMs from  the Sta te of Kansas L iDAR Data b ase. T he DEM 
im a ges, in ERDAS IMAGINE form a t, were m osa icked into a single output DEM, downsa m pled to 5-m eter resolution, and 
reprojected to decim a l degrees. T he output DEM was then  converted to a hillsha de, a m ultidirectiona l sha ded-relief im a ge 
using angles of illum ina tion from  0°, 225°, 270°, and 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 funded in part b y the U SGS Nationa l Coopera tive Geologic Mapping Progra m , a ward num b er 
G14AC00226 (FY 2014). 
T his m ap was produced using the ArcGIS system  developed b y Esri (Environm enta l System s Research Institute, Inc.). 
T his m ap is a prelim inary product and has ha d less scientific and cartographic review than the Kansas Geologica l Survey’s M-
series geologic m aps. KGS does not guarantee this m ap to b e free from  errors or ina ccura cies and discla im s any responsib ility 
or lia b ility for interpreta tions m a de from  the m ap or decisions b ased thereon. 
 
SUGGESTED REFERENCE TO THE MAP 
Johnson, W. C., and Koop, A. N., 2015, Prelim inary surficia l geology of the Rice County portion of the Alden NW qua drangle, 
Kansas: Kansas Geologica l Survey, Open-file Report 2015-6, sca le 1:24,000, unpub lished. 

T he following descriptions consist of a com pila tion of severa l sources including 
field notes and m easured sections, da ta from  sha llow (<10 m ) cores collected 
during the course of m apping, Kansas Departm ent of T ransporta tion geologic 
reports, U SDA NRCS da ta b a ses, and lithologic and other da ta in Ba yne and 
Ward (1974). 
 

GEOLOGIC UNITS 
 

CENOZOIC 
 

Quatern ary System  
Holocen e 
 

Floodplain  alluvium  — Floodpla in deposits are associa ted with the Arkansas 
River and its trib utaries and are Holocene in a ge. T hese deposits consist of cla y, 
silt, sand, and gra vel. In the Arkansas River sand-to-gra vel size sedim ent 
consists to a large extent of m a teria l derived from  the Rocky Mounta ins, 
whereas in its trib utaries (e.g., L ittle Arkansas River, Cow Creek, L ittle Cow 
Creek, and Ra ttlesna ke Creek) the coarse sedim ent is derived prim arily from  
loca l sha le and sandstone, with the exception of Ra ttlesna ke Creek, which is 
dom ina ted b y sand-sized m a teria l derived from  reworked Holocene sedim ents. 
Core da ta indica te tha t the thickness of the floodpla in a lluvium  ranges from  0 to 
45 ft (0-14 m ) and a vera ges a b out 25 ft (8 m ).  
 
Aeolian  dun e an d sheet san d — Aeolian sand deposits occur in sca ttered 
b odies on the floodpla in (Qa l) and terra ce (Qt) deposits. T he dune sedim ents 
consists of m odera tely well-rounded quartz gra ins with lesser a m ounts of silt 
and cla y. T he prim ary source of the dune sedim ents is the Arkansas River 
channel. L um inescence da ting of selected a eolian dunes m antling the Arkansas 
River a lluvium  indica tes they were last a ctive a b out 2200 to 220 years a go, a ges 
which are consistent with those reported from  Reno County b y Ha lfen et a l. 
(2012). Arb ogast (1998) reported an a ge range of 22,000 to 11,000 years a go for 
the sandy a lluvium  underlying the dunes and sand sheets in the Grea t Bend Sand 
Pra irie, including southwestern Rice County. T he dunes are sta b le with grass or 
crop cover except for a few isola ted area where livestock and other disturb ance 
ha ve encoura ged a ctiva tion. Dune sand thickness is highly varia b le b ut ranges 
up to 50 ft (15 m ). 
Pleistocene 
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