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Elevation contours are presented for genera l reference.  Used in the U.S. Geologica l S urvey’s current US T opo 1:24,000-sca le 
topographic m a p series, they were generated from  hydrogra phica lly-im proved 1/3 arc-second Nationa l Elevation Data set (NED) 
data, and sm oothed during processing for use at 1:24,000 sca le.  In som e pla ces the contours m a y be m ore genera lized tha n the 
base data used for com pila tion of geologic outcrop patterns.  Outcrop patterns on the m a p will typica lly reflect topographic 
variation m ore a ccurately tha n the associa ted contour lines.  Repea ted fluctuation of an outcrop line a cross a contour line should 
be interpreted as a n indica tion that the m a pped rock unit is m a inta ining a rela tively consta nt eleva tion a long a genera lized 
contour. 
1-m  LiDAR hillsha des a nd 1-m  2010 and 2012 U.S. Departm ent of Agriculture – Farm  S ervices Agency (USDA-FSA) Nationa l 
Agriculture Im a gery Progra m  (NAIP) digita l im a gery were used as references in the digita l m a pping. USGS 7.5-m in 1:24,000-
sca le topographic m a ps, USDA Natura l Resources Conservation S ervice (NRCS) soil surveys, a nd other geologic m a ps a nd 
bulletins were used to supplem ent the m a pping. Roads a nd highwa ys are shown on the base m a p as represented by data from  
the K a nsa s Departm ent of T ra nsportation (K DOT ), U.S. Census Burea u, and other sources. U.S. Departm ent of Agriculture – 
Farm  S ervices Agency (USDA-FSA) Nationa l Agriculture Im a gery Progra m  (NAIP) im a gery a lso was used to check roa d 
locations. 
S ha ded relief is based on 1-m eter hydrofla ttened bare-earth DEMs from  the S ta te of K a nsa s LiDAR Data ba se. 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 a ngles of illum ina tion from  0°, 225°, 270°, and 315° azim uths, ea ch 45° a bove the horizon, with a 4x vertica l 
exa ggeration. 
T his geologic m a p was funded in part by the USGS Nationa l Cooperative Geologic Mapping Progra m , a ward num ber 
G14AC00226 (FY 2014). 
T his m a p was produced using the ArcGIS system  developed by Esri (Environm enta l S ystem s Research Institute, Inc.). 
T his m a p is a prelim inary product a nd ha s ha d less scientific a nd cartographic review tha n the K a nsa s Geologica l S urvey’s M-
series geologic m a ps. K GS  does not guara ntee this m a p to be free from  errors or ina ccura cies a nd discla im s a ny responsibility 
or lia bility for interpretations m a de from  the m a p or decisions based thereon. 
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Johnson, W . C., and K oop, A. N., 2015, Prelim inary surficia l geology of the Rice County portion of the Chase NW  a nd 
Holyrood qua dra ngles, K a nsa s: K a nsas Geologica l S urvey, Open-file Report 2015-9, sca le 1:24,000, unpublished. 

T he following descriptions consist of a com pila tion of severa l sources including 
field notes a nd m ea sured sections, data from  sha llow (<10 m ) cores collected 
during the course of m a pping, K a nsa s Departm ent of T ra nsportation geologic 
reports, USDA NRCS data ba ses, and lithologic a nd other data in Bayne a nd 
W ard (1974). 
 

GEOLOGIC UNITS 
 

CENOZOIC 
 

Quaternary System  
Holocene 
 

Floodplain alluvium  — Floodpla in deposits are associa ted with the Arka nsa s 
River a nd its tributaries a nd are Holocene in a ge. T hese deposits consist of cla y, 
silt, sa nd, and gravel. In the Arka nsa s River sa nd-to-gravel size sedim ent 
consists to a large extent of m a teria l derived from  the Rocky Mounta ins, 
whereas in its tributaries (e.g., Little Arka nsa s River, Cow Creek, Little Cow 
Creek, a nd Rattlesna ke Creek) the coarse sedim ent is derived prim arily from  
loca l sha le a nd sa ndstone, with the exception of Rattlesna ke Creek, which is 
dom ina ted by sa nd-sized m a teria l derived from  reworked Holocene sedim ents. 
Core data indica te tha t the thickness of the floodpla in a lluvium  ra nges from  0 to 
45 ft (0-14 m ) and avera ges a bout 25 ft (8 m ).  
 
Aeolian dune and sheet sand — Aeolia n sa nd deposits occur in sca ttered 
bodies on the floodpla in (Qa l) a nd terra ce (Qt) deposits. T he dune sedim ents 
consists of m oderately well-rounded quartz gra ins with lesser a m ounts of silt 
a nd cla y. T he prim ary source of the dune sedim ents is the Arka nsa s River 
cha nnel. Lum inescence da ting of selected a eolia n dunes m a ntling the Arka nsa s 
River a lluvium  indica tes they were last a ctive a bout 2200 to 220 years a go, a ges 
which are consistent with those reported from  Reno County by Ha lfen et a l. 
(2012). Arbogast (1998) reported a n a ge ra nge of 22,000 to 11,000 years a go for 
the sa ndy a lluvium  underlying the dunes a nd sa nd sheets in the Great Bend S a nd 
Pra irie, including southwestern Rice County. T he dunes are sta ble with grass or 
crop cover except for a few isola ted area where livestock a nd other disturba nce 
have encoura ged a ctiva tion. Dune sa nd thickness is highly varia ble but ranges 
up to 50 ft (15 m ). 
Pleistocene 
 
Loess — Upla nds in the northern a nd eastern parts of the county are m a ntled 
with loess, which consists of wind-tra nsported silt with m inor a m ounts of cla y 
a nd very fine sa nd. T he loess is buff in color and ca lcareous. T he a ge of the 
loess is prim arily la te Pleistocene a nd is recognized as the Peoria Form a tion 
throughout the m idcontinent; it ranges up to 13 ft (4 m ) in thickness. T he older, 
underlying Lovela nd Form a tion is a loess unit ra nging up to 8 ft (2.5 m ) in 
thickness. Additiona lly, m inor loess deposition occurred in the early a nd m iddle 
Holocene but could not be differentia ted from  term ina l Peoria Form a tion 
deposits in Rice County. Loess has a tota l thickness ranging up to 21 ft (6.5 m ). 
 

Neogene System  
Miocene-Pliocene 

 
Ogallala Form ation — T he Oga lla la Form a tion is Miocene and earliest 
Pliocene in a ge a nd is lim ited to two isola ted loca lities in the county. T he 
form a tion consists of silt, sa nd, and gravel tra nsported a nd deposited by 
a ncestra l rivers flowing eastward from  the Rocky Mounta ins. T hese sedim ents 
are variously cem ented, ranging from  unconsolida ted to ca liche-type deposits. 
T hroughout the Oga lla la, thick ca liche beds, colloquia lly referred to as “m ortar 
beds,” are irregularly a nd discontinuously exposed. S ilt units are com m on a nd 
usua lly occur as poorly sorted a nd lenticular bodies. T he outcrops, which are 
poorly preserved, range in thickness up to 10 ft (3 m ), whereas tota l thickness is 
at lea st 20 ft (6 m ). 
 

MESOZOIC 
 
Dak ota Form ation — T he Da kota Form a tion is well-expressed in Rice County, 
with particularly in the northeastern part of the county. T he Da kota Form a tion 
consists of two m em bers: the T erra Cotta Clay Mem ber and the overlying 
Janssen Cla y Mem ber (Plum m er a nd Rom ary, 1947), with only the form er 
occurring in Rice County. T he T erra Cotta Cla y Mem ber is com posed prim arily 
of interbedded red-m ottled, light-gray to greenish-gray cla y a nd siltstone, a nd 
coarse-gra ined a nd conglom eratic sa ndstone. T hough it conta ins lentils of cross-
bedded sa ndstone, the m em ber consists m ostly of cla y a nd siltstone (Bayne et 
a l., 1971). T opogra phic expression is varia ble a nd depends on the degree of 
cem enta tion. Ma xim um  thickness of the Da kota Form a tion in Rice County is 
a bout 75 ft (23 m ) (Fent, 1950) and m a xim um  exposed thickness is a bout 55 ft 
(17 m ). 
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