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Description of Mapping Units:  
 
Alluvial fan  (Holocene) 
 
Silt, fine sandy silt, and sand 
 
Alluvial fans along the valley margins.  They are composed of massive to thin 
bedded silt, fine sand, and fine gravel beds, often with buried soils.   
 
Alluvial fan complex  (Holocene)  
 
Silt, fine sandy silt, and sand 
 
This mapping unit includes complexes of two or more fans with composition 
similar to unit Qaf above.  The merged fan complexes are discontinuous due to 
meandering stream erosion.  The fan complexes occur on the margins of the Bow 
Creek valley, where tributary streams enter the valley bottom.   
 
Colluvium / Alluvial Fan Complex (Holocene) 
 
Silt,  fine sandy silt, sand, and sand and gravel 
 
This mapping forms an extensive “apron” of colluvium and alluvial fan deposits 
along much of the Bow Creek valley margins.  Individual fans merge with, and 
thus cannot be meaningfully segregated from the colluvial aprons at this scale.  
The colluvium and fans are composed of silty sand where the source material is 
Peoria Loess, and sandy to gravelly where the source area is glacial outwash.   
 
Quaternary alluvium of small tributary valleys (Holocene through Modern) 
 
Thin deposits of silty clay, Silt, very fine sandy silt, and/or sand and fine gravel.   
 
These sediments were deposited by streams and are found in small tributary 
valleys draining the uplands. The fluvial sediments in the valley bottoms are not 
segregated from the adjacent colluvium, slope wash, and small alluvial fans.  The 
deposits may be massive or thin bedded.   
 
Qal_    Silty alluvium sourced primarily from Peoria Loess.  
 
Qal_    Sandy alluvium sourced primarily from glacial outwash.   
 

Alluvium (Middle (?) Pleistocene to Recent) 
 
Silt, silty fine sand, sand, and weathered bedrock  
 
This mapping unit is a complex of alluvium, loess, and eolian sand resting on 
weathered Cretaceous Niobrara (Kn) bedrock.  The deposits range from less than 
1 meter to approximately 5 meters thick.  Small exposures of the Niobrara 
Formation occur throughout the area occupied by this mapping unit, but most 
cannot be mapped at this scale.  
 
Low Terraces (Late Pleistocene to Holocene) 
 
Silty clay, silt, and silty sand grading downward to bedded sand and gravel 
 
This mapping unit includes remnant terrace surfaces throughout the Bow Creek 
valley bottom.  Many small erosional remnants are present but cannot be 
mapped at this contour interval and scale.  The low terrace fill include one of two 
Holocene stratigraphic units: either the Honey Creek member (Middle to late 
Holocene) or the Gunder Member (Early to Middle Holocene) of the DeForest 
Formation.  Terraces composed of the older, Gunder Member stand slightly 
higher (approximately 1 meter) than the Honey Creek Member terrace fills.  
Although conspicuous in the field, the two fills cannot be separately mapped at 
this scale.  Both deposits include more sand than in other localities due to their 
predominantly sandy source materials.   
 
Alluvial terraces (Late Pleistocene) 
 
Silt, sand, sand, gravel   
 
The late Pleistocene terraces are small erosional remnants which occur along the 
valley margin at elevations above the low terraces and colluvium/alluvial fan 
deposts.  They are also a source of sand and gravel for quarry operations.  
 

Peoria Loess (Late Pleistocene) 
 
Eolian (wind-blown) silt to very fine sandy silt 
 
The Peoria Loess is typically massive to laminated, very fine sandy silt.  The 
Peoria Loess is typically greater than 50 feet thick, although thin (2 to >10 feet), 
discontinuous deposits mantle a variety of mapping units and geomorphic 
surfaces.  The upper portions are oxidized brown to light gray.  The lower 
portions are reduced, or “deoxidized” with common gray, pale yellow and 
brown mottles.   Peoria Loess was deposited prior to ~ 14,000 years ago.   
 
Eolian Sand (Late Pleistocene and Holocene) 
 
Fine and very fine sand 
 
Eolian (wind-blown) sand occurs as discontinuous deposits throughout the 
mapping area.  They are derived from local alluvial and/or outwash.  The sand 
occurs on high portions of the landscape where it mantles a variety of mapping 
units.   
 
Glacial outwash (Lower or Middle Pleistocene) 
 
Poorly-sorted sand and cobbly gravel 
 
Clast sizes range form sand to cobbles, with few boulders.  Scattered boulders 
commonly occur on the surface, presumably remnants due to removal of the 
finer sediments due to erosion.  Gravel and larger clasts include a variety of 
igneous and metamorphic rocks, including Sioux Quartzite.  Few locally-derived 
rock types are also present. 
 
Glacial till and adjacent colluvial sediments derived from till (Lower or 
Middle Pleistocene) 
 
Very poorly sorted clay through boulder diamicton 
 
Very dark gray to gray, matrix-supported diamicton.  Weathers to orange-
yellow, with secondary carbonate coatings along fractures.   
 
Niobrara Formation (late Cretaceous)  
 
Limestone, chalky to argillaceous 
 
The Niobrara Formation is light gray to medium gray and weathers to yellowish 
or yellowing orange.  It is thin bedded, weathering to 10 -30 cm thick plates.  
Gypsum crystals and blades are present along bedding planes and inclined 
fractures.  
 
Pits  
Bedded sand and gravel with sandy silt cover 
 
This unit includes both active and inactive pits.  The pits along the Bow Creek 
valley bottom are excavated through a thin (1-3 meter) mantle of largely fine-
grained alluvium and/or distal alluvial fan deposits.  Pits in glacial outwash 
typically include cobble to boulder sized clasts. 
 

Quaternary alluvium of Bow Creek valley bottom (Late Holocene to Modern)  
 
Silty clay, silt, sand, sand and gravel  
 
Qal represents the modern channel and flood plain of Bow Creek.  Fine to coarse 
sand occurs as point bars and channel deposits along many reaches of the 
modern channel.  Sand and gravel pits are common near the towns of Wynot and 
Hartington to the south of the map.  The modern Bow Creek floodplain 
gradually merges with Missouri River floodplain sediments approximately 1.5 
miles north of the mapping area.     
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