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Surface Geology 
Menoken Quadrangle, North Dakota 
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QUATERNARY SYSTEM 

HOLOCENE 

OAHE FORMATION 

2021 

Sand, silt, clay, gravel, and organic debris; all post glaci al sediment 
deposited on t he landscape; includes river sedim ent, windblown 
sediment, and lake sediment . 

Qls Landslide deposits 
M oderately to poor ly sorted combinat ion of soil, unconsolidated 
sediments, and sedim ent ary rocks t hat has slid down the local 
slope under i ts own weight . M ost prevalent along valleys, ravines, 
and hill slopes. 

Windblown sand 

Well-sor ted, fine to m edium sand; obscurely bedded; poor ly 
developed paleosols common; subdued topography, consisting of 
vague knobs and elonga ted ridges with long axes aligned parallel 
to prevailing nor thwes ter ly winds; blowouts common; windblown 
lake and fluvial sand reworked into dunes; currently inactive. 

Windblown silt and sand 

M oderately to well sor ted grayish brown to tan, silt and sand; 
deposited as a t hin mantle draped over , and on ly slightly 
modifying, the pre-existing glacial and non-glaci al topography; 
generally less than 10 feet (3 m eters) thick. 

Pond and slough sediment 

Organic debris, clay, and silt; obscurely bedded; dark colored; 
generally more than 3 feet (1 m et er ) thick; deposited in poor ly 
drained depressions in the landscape. 

Alluvium and overbank sediment 

Sand, silt , clay, and disseminated organ ic debr is; obscurely 
bedded, dark colored; locally abundant gastropod and pelecypod 
shells including Valvata tricarinata, Sphaerium sp., and Pisidium 
sp.; commonly m ore than 3 feet (1 meter) t hick. 

PLEISTOCENE 

COLEHARBOR GROUP 

The Coleharbor Group includes all sedim ent s in North Dakota 
associ ated with deposition by Pleistocene glaci ers. 

Draped glacial sediment 

Light olive-brown to olive-brown; unsorted; unbedded; 
calcareous; shaly ; lignite fragm ent s common; cont ains abundant 
cobbles and surface boulders of mostly crystalline lithologies , with 
minor amounts of lim est one, dolostone, and, more rarely, local 
bedrock types; undulating to hilly sur fa ce; d iscontinuous; thin; 
lacks hummocky topography owing to postglacial erosion; 
deposited on a non-glaci al sur fa ce as a thin mantle draped over, 
and on ly slight ly modifying, the pre-existing topography by a pre
l ate Wisconsinan glaci er (Napoleon Advance). M ay be covered by 
a patchy, thin (< 5 feet (1.5 meters]) veneer of windblown 
sediment . 

Collapsed lake sediment 

Flat-bedded t o gent ly folded, light olive-brown t o o live-brown 
laminated clay, clayey silt , silty clay, silt and sand; non to 
moderately calcareous; iron-stained in places; sm all (generally 
less t han pebb le-sized) carbonate nodules and m asses of gypsum, 
and sand-sized organic fragments common; sub tle, flat to gently 
undulat ing hummocky surface, pitted by steep-sided, bowl
shaped depressions (kettle holes ) fo rmed by t he melt ing of 
detached b locks of buried ice; offshore sedim ent deposited in a 
proglaci al, ice-dammed lake. M ay be covered by a patchy, th in 
veneer of windblown sediment . 

Collapsed outwash 

M oderately well-sorted, light to dark o live brown, low-angle flat
bedded to high-angle cross-bedded silt , sand, and gravel; 
calcareous; shaly; bouldery in places; gently undulating to rolling 
surface, pitted by steep-sided, bowl-shaped depressions (kettle 
holes) formed by the melt ing of det ached blocks of buried ice; 
deposited as outwash by m eltwat er flowing through the Apple 
Creek and Random Creek meltwater channels. M ay be covered by 
a pat chy, thin veneer of windblown sedim ent . 

TERTIARY SYSTEM 

PALEOCENE 

CANNONBALL FORMATION 
M ar ine sandstone and mudstone. Grayish green to yellowish 
brown, medium to fine grained, generally poor ly cemented 
sandstone; contains scattered ironstone concretions and dark 
mineral grains that impart a " sa lt and pepper" appearance; 
commonly capped by a two- t o three-foot-thick, well-cemented, 
lenticular sandstone. Light to dark gray t o black mudstone; fissile; 
commonly banded with lenses o f white to yellowish brown sil t and 
very fine sand; forms smoot h, rounded slopes. M arine fossils, 
ophiomorpha, and petr if ied wood fragments common locally. The 
maximum th ickness of the Can nonba II Formation is abou t 150 feet 
(46 m et ers) in this map area. M ay be covered by a t hin (< 5 feet 
[1.S m et ers]) veneer of windblown or glacial sedim ent . 

Geologic Symbols 

Geologic contact 

Geologic contact (inferred) 

- Water 

ROAD CLASSIFICATION 

Exixes.s.\vay Local Connector ----

Local Road 

Ramp 4\VD ------

• Interstate Route Q US Route 0 State Route 
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