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EXPLANATION 

QU ATERNARY PERIOD 

ANTHROPOCENE 
FILL DEPOSITS: Cut and fill materials consisting dominantly of clays, silts, and sands from adjacent  
nearsurface formations placed by artificial means.  U sed in construction of highw ay crossover 
ramps, w astew ater ponds, and flood control embankments associated w ith the Fargo-Moorhead 
Diversion. 

HOLOCENE EPOCH 
LANDSLIDE AREAS (ACTIVE): A mass of material that has moved dow nslope. Includes earthflow s, 
riverbank  slumps, and areas of soil creep along the W ild R ice and R ed R ivers mapped from the 
differencing of LiDAR  elevation datasets collected in 2008 and 2020. 
LANDSLIDE AREAS: A mass of material that has moved dow nslope. Includes earth flow s, riverbank  
slumps, and areas of soil creep along the W ild R ice and R ed R iver. 
OAHE FORMATION 
ALLU VIU M: Clay, silt, sand, and disseminated organic debris, obscurely bedded, black to brow n-
gray, associated w ith sand and gravel of older river channel sediment. Glaciofluvial and modern 
fluvial deposits associated w ith the R ed and W ild R ice R ivers and ancient rivers on the Lak e Agassiz 
plain. 
FLU VIAL SEDIMENT (RECENT): Black-brow n, clay and silt w ith organics common. Generally, one to 
three feet in depth. W ashed sediments deposited in recent drainages. 
SHERACK FORMATION: Glaciolacustrine, yellow  gray, thinly laminated silt, clay, and silty clay. 
Generally, the most common surface lithostratigraphic unit w ithin the quadrangle. Deposited as 
offshore sediments of Glacial Lak e Agassiz. R anges in thick ness from 15 to 35 feet (4.6 to 10.7 m).  

PLEISTOCENE EPOCH 
  COLEHARBOR GROU P 

BRENNA FORMATION: Brow n to very dark -gray, slightly laminated to unbedded clay and silty clay, 
soft w hite and pink calcareous nodules present, slick ensides common, soft to very stiff. Deposited 
as offshore sediments of Glacial Lak e Agassiz. Commonly more than 30 feet (9.1 m) thick  at depths 
ranging from 15 to 35 feet (4.6 to 10.7 m) below  land surface.  
SU BGLACIAL TILL: Gray to dark-gray and olive silty clay w ith sand and coarse to fine gravel 
(undifferentiated). Sediment deposited by glacial ice of Late W isconsinan age. Multiple till 
formations are lik ely w ithin this group. The R ed Lak e Falls Formation is the uppermost till 
(diamicton) in this area. 
LACU STRINE CLAY: Grey silty clay, in some places containing laminae of sand. U p to 15 feet (4.6 m) 
thick. Localized pre-Agassiz lak e deposits. 
SAND & GRAVEL: Fine gravel to fine sand w ith shale pebbles and gray clay common. U nconsolidated 
deposits of the W est Fargo Aquifer. 
-Unconformity- 
CRETACEOU S BEDROCK  
SHALE (undiffere ntiate d ): Dark-gray to gray-brow n, clayey carbonaceous shale w ith interbedded 
silt and fine sand. Erosional remnants in excess of 40 feet (12 m) in thick ness are occasionally 
present. 
-Nonconformity- 
PRECAMBRIAN BASEMENT 
WEATHERED GRANITE: Green-gray to pink-w hite, clayey w ith granite pebbles and fragments. 
Occasional angular quartz grains. Depth of w eathered zone inferred from drillhole lithologic logs.  
GRANITIC ROCKS: Archaen age basement rock s of the Superior P rovince. 

 
Pote ntial Ch annel Ne c k  Cutoffs:  Locations w here continued cutbank erosion may lead to meander 
loop cutoff and creation of new  oxbow s. 
Geologic contact 
Depth Contour (feet) on the top of the Brenna Formation 
Isopach (thick ness) Contour (feet) on the top of the Brenna Formation 
Line of Cross-Section 
 
  GEOLOGIC U NIT DEPTHS 
   (feet) 
 

Drillhole Location            Clay Till (Diamicton) 
    64/202/315  
                                   Bedrock  (Shale)                         Basement (W eathered/Granite) 
  -- Not Available  
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GEOLOGY OF THE HICKSON QU ADRANGLE 
The geology in the Hick son areas consists of flat-lying offshore 
glaciolacustrine sediments deposited w ithin the former Glacial Lak e 
Agassiz along w ith recent fluvial and overbank sediments from along 
the W ild R ice and R ed R ivers and their tributary drainages. The R ed 
R iver, the largest of the tw o flow s along a highly circuitous 
meandering path of 19.2 river miles (30.9- km) along a 9.8-mile (15.8-
km) reach and drops approximately 10-feet (3-m) from an elevation 
of 894-ft (272.5-m) in the south to an elevation of 884-ft (269.4-m) in 
the north. The R ed R iver in this quadrangle has a sinuosity ratio of 1.96 
indicating a highly meandering river (Charlton, 2008). The W ild R ice 
R iver flow s along a less circuitous path of 16.9 river miles (27.2-km) 
along a 9.7-mile (15.6-km) reach and drops approximately 12-feet 
(3.6-m) from an elevation of 902-feet (274.9-m) in the south, to an 
elevation of 890-feet (271.3-m) in the north. In the southern tw o-
thirds of the quadrangle the W ild R ice R iver flow s along a much 
straighter path w ith a sinuosity ratio of 1.3, w hich is indicative of a 
generally sinuous stream, but increases its sinuosity in the northern 
third of the quadrangle to a highly meandering value of 2.1 as it 
approaches its confluence w ith the R ed R iver near Briarw ood, south 
of Fargo. This area is subject to seasonal flooding along the W ild R ice 
and R ed R ivers. There are several locations in this quadrangle w here 
the inter-channel distance betw een meanders is approaching neck  
cutoff stage w hich w ill result in the creation of new  oxbow lak es and 
resultant smoothing of the main channels. Topography is minimal in 
this quadrangle w ith local relief of 12 feet (3.6 m) over 9.5 miles (15.3 
km) from the southw est corner to the northeast corner of the 
quadrangle and is essentially flat to the ground observer. 
Anthropogenic fill deposits consisting of levees, berms, roadw ay 
embankments, and flow  control structures recently constructed as a 
part of the Fargo Diversion project to control seasonal flooding in the 
area. 
In the shallow subsurface (i.e., the uppermost 100 feet (30.5 m) the 
Sherack and Brenna Formations are the tw o dominant 
glaciolacustrine units in the quadrangle. The Sherack Formation 
commonly consists of tan to gray laminated silts and clays w hich 
overlay the dark gray, soft and expansive clays of the Brenna 
Formation. The Brenna Formation contains smectitic clays w hich 
w hen saturated result in a soft and expansive clay w hich deforms 
easily w hen placed under load. Slumping along rivers and creek s is 
common and ongoing w ithin these units. LiDAR differencing analysis 
(2008 to 2020) indicates that there are 136 areas w here continued 
slumping and erosion has been occurring. Over 129 areas have 
experienced some form of historical erosion or slumping due to 
continued seasonal fluctuations in w ater levels and nearly annual 
flooding. 
Depth and Isopach (thick ness) contours draw n on the Brenna 
Formation are also depicted on this map. The Brenna Formation is 
generally betw een 15 and 35 feet (4.6 to 10.7 m) below  land surface 
(bls), getting slightly deeper from w est to east and ranges betw een 30 
to 50 feet (9.1 to 15.2 m) in thick ness, generally thinning to the w est 
and east from the central portion of the R ed R iver V alley. U nderlying 
the offshore glaciolacustrine sediments of Lak e Agassiz are multiple 
glacial till (diamicton) units from multiple advances of glacial ice in the 
R ed R iver V alley (Harris, et. al, 2020). The uppermost till is most lik ely 
the R ed Lak e Falls Formation w hich consists of a sandy, silty, clay mix 
w ith carbonate and metamorphic very-coarse sand lithologies. Shale 
bedrock ranges in depth from 113 to 238 feet (34.4 to 72.5 m) bls. 
Depth to P recambrian basement rock s ranges from 137 to 371 feet 
(41.7 to 113 m) bls. 
 

This geologic map w as funded in part by the U SGS National Cooperative Geologic Mapping P rogram.

LiDAR  Data Originator: 
International W ater Institute, 2010,

R ed R iver Basin Mapping Initiative 2008-2010.
NR CS-Bismarck  and ND State W ater Commission, 2017,

James R iver Basin LiDAR  Q L2.

Lambert Conformal Conic P rojection
North American 1983 Datum
U SGS 7.5 Minute Topo Map

Standard P arallels 48°0'0"N, 48°7'30"N
NGVD 1988

0 0.5 10.25 Miles
0 2,000 4,0001,000 Feet
0 0.5 10.25 Kilometers

1:24,000Scale

Cartographic Compilation: Navin Thapa


