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§ Af FILL DEPOSITS: Cut and fill materials consisting dominantly of silts, clays, and sands from o g 27 = = 25 = ; W 0
§ adjacent nearsurface formations placed by artificial means. Used in construction of highway £ = 26 g g <_
& crossover ramps, wastewater ponds and drainage improvement embankments. E S HlY | GEOLOGY OF THE NORMAN QUADRANGLE
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2 QUATERNARY PERIOD . The surficial geology in the Norman quadrangle consists of flat-lying
HOLOCENE EPOCH offshore sediments of glacial Lake Agassiz along with recent and
" ’ PY L ancient fluvial and overbank sediments from the Sheyenne River and
Ny Q = . . . . .
& < His LANDSLIDE DEPOSITS ] AZLHTSE — LIS 3E 112TH_AVE S B older tributary drainages. Between the lake sediments, fluvial deposits
% % A mass of material that has moved downslope. Includes earth flows, slumps, and areas of soil ; o incised the former glacial lake floor and were covered with younger
2 S creep. lake sediments, eventually creating compaction ridges like the
B . . . .
= OAHE FORMATION . Sheyenne Ridge, which can be seen from its slightly elevated
3 topographic expression trending subparallel with the Sheyenne River.
§ HpSO POND AND SLOUGH SEDIMENTS: Dark brown to black obscurely bedded cIay, silt, sand, and 35 ° z Beneath the lake Sediments’ Pleistocene Subglacial sediments
© organic debris generally one to three feet in thickness. Modern pond and slough sediments Hfr e ! g E 33 (diamicton) mantle Cretaceous shale bedrock and Precambrian granitic
in oxbow lakes and cutoff meanders. h 33 i Hls e . . 8
basement rock in the subsurface. The Sheyenne River flows from the
Hfr FLUVIAL SEDIMENT (Recent): Black-brown, clay, silt and sand with organics common. southwest to the north across the quadrangle along a highly circuitous
Commonly less than three feet in depth. Deposited in recent drainages. { meandering path of 24.9 river miles (40.1-km) along a 14.8 mile (23.8-
Hal ALLUVIUM: Clay, silt, sand, and disseminated organic debris, obscurely bedded, black to . ® km) reach and drops approximately 25-ft (7.6 -m) from an elevation of
. . T. 138N. . . .
brown-gray, associated with sand and gravel of older river channel sediment. Glaciofluvial — - ABTHATSE CORD16 124TH AVE ® ° 930-ft (283-m) in the southwest to an elevation of 905-ft (275.8-m) in
(%) . . . Ol . . . . . .
E and modern fluvial deposits of the Sheyenne River. TN, / Hpsog 7N the north. The Sheyenne River in this quadrangle has a sinuosity ratio
[ . . . . . .
éu Hs SHERACK FORMATION: Glaciolacustrine, yellow gray, thinly laminated silt, clay, and silty clay. of 1.68 indicative of a highly meandering river.
g i i i i L . . . .
2 Deposited as offshore sediments of glacial Lake Agassiz. - N Topography is minimal in this quadrangle with local relief of 39-ft (11.9-
=) s ] .
g PLEISTOCENE EPOCH A 3 Y " A m) over 10.5 miles (16.9-km) from the southwest corner to the
S 6 3 5 N northeast corner and is essentially flat to the ground observer.
é COLEHARBOR GROUP 1 a 4
Q A .
= COMPACTION RIDGE: GLACIOFLUVIAL SEDIMENTS 4 - In the shallow subsurface (|.e. the uppermost 100 feet (305 m) the
2l - 'Q(':r _ Approximate boundary of glaciofluvial channel compaction ridge sediments that form the Sherack and Brenna Formations are the two dominant glaciolacustrine
§ southwesern limb of the Sheyrenne Ridge. Mapped from topographic expression in LiDAR - units in the quadrangle. The Sherack Formation commonly consists of
S surface model. Brown-gray, water-bearing, silts, sands, and gravels of the Poplar River J tan to erav laminated silts and clavs which overlav the dark erav. soft
S Formation up to 40-feet (12.2 m) thick. () o gray ) Y . Y gray, )
§ 49TH ST T 49TH ST.SE and expansive clays of the Brenna Formation. The Brenna Formation
- BRENNA FORMATION: Glaciolacustrine, brown (upper-weathered) to very dark-gray, slightly - y o contains smectitic clays which have the capacity to incorporate water
laminated to unbedded‘ clay, anq silty clay. Calcaref)us nodules Present with §I|cken5|des g into their mineralogic structure resulting in a soft and expansive clay
common, soft to very stiff. Deposited as offshore sediments of glacial Lake Agassiz. £ . . .
| - which is capable of flow when placed under load. Slumping along rivers
- Qct SUBGLACIAL TILL: Gray to dark-gray and olive silty clay with sand and coarse to fine gravel B, and creeks is common within these units and within the slopes of man-
9 (undifferentiated). Sediment deposited by glacial ice of Late Wisconsinan age. Multiple tills E B ‘:’ o : o made channels.
é (diamicton) are likely within this group. The Red Lake Falls /Goose River Formations are the 3 h 7
e e z 5 . .
8 uppermost tills in this area. S 3 2 Depth and isopach (thickness) contours drawn on the Brenna
t x . . . . .
N Qcs SAND & GRAVEL: Fine gravel to fine sand with shale pebbles and gray clay common. ? S Formation are also depicted on this map. The Brenna Formation is
g Deposited as ice-contact glacial outwash. Part of the West Fargo Aquifer System. generally between 20 to 30 feet (6.1 to 9.1 m) below land surface (bls),
o -Unconformity- and is deeper in the central portions of the quadrangle ranging from
O] W . .
2 CRETACEOUS BEDROCK 50TH ST SE 0THSSE_g ¢ ® S z 40 feet bls (12.2 m) in the north to as much as 50 feet bls (15.2 m) in
G £ °® S the south. The thickness of the Brenna Formation generally ranges
- SHALE (undifferentiated): Dark-gray to gray-brown, clayey carbonaceous shale. Marine i from 30 to 50 feet (9.1 to 15.2 m) across the quadrangle and is thinnest
offshore sediment of the Belle Fourche, Mowry, or Skull Creek Formations. Hfr . .
at around 30 feet (9.1 m) in the central portion of the quadrangle and
-Nonconformity- as thick as sixty feet (18.2 m) in a small area in the southwestern
§ PRECAMBRIAN BASEMENT " g portion of the quadrangle.
) Hir
5 L o 15 13 18
@ pEW WEATHERED GRANITE: Green-gray to white, clayey with granite pebbles and fragments. 16 j Underlying the offshore glaciolacustrine deposits of Lake Agassiz are
IOccasional angular quartz grains. Depth of weathered zone inferred from drillhole lithologic multiple glacial till (diamicton) units from multiple advances of glacial
ogs. . . . -
g - ice in the Red River Valley (Harris, et. al, 2020). The uppermost till is
p€ GRANITIC ROCKS: Archaen age basement rocks of the Superior Province. most likely the Red Lake Falls Formation which contains a sandy, silty,
clay mix with carbonate and metamorphic very-coarse sand lithologies.
) 515T STSE SISRSLSEn Bedrock of Cretaceous shale or Precambrian granitic basement rocks
Geologic contact = ° o .
" occurs at depths ranging from 152 to 303 feet (46.3 to 92.4 m) bls.
------- Geologic contact (inferred 4 . . .
8 ( ) = Weathered Precambrian granitic basement rocks range in depths from
, E . . .
20 Depth to Brenna . e 3 N 199 to 303 feet (60.6 to 92.4 m) bls and is highest in structural
—50—  Depth Isopach (feet) on the top of the Brenna Formation ® = il F elevation (i.e. closer to the surface) in the northwest portion of the
W = Hs b
—200—  Depth to Bedrock o 5 o & :. quadrangle.
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Figure 1. Depth to the top of the Brenna Formation in the Norman Quadrangle. The Figure 2. Isopach of the Brenna Formation in the Norman Quadrangle. The Brenna Figure 3. Depth to bedrock in the Norman Quadrangle. Shale or granitic basement rocks Figure 4. Structure contours on Precambrian basement rock in the Norman
Brenna Formation is deepest in the central portion of the quadrangle between 30 and 50 Formation is thickest between 50 to 60 feet (15.2 to 18.3 m) in the west-central portions occur within the quadrangle from 175 to 300 feet below land surface and are deepest Quadrangle. The Precambrian basement is generally found at 600 feet (183 m)
feet (9.1 to 15.2 m) bls and is commonly 20 feet (6.1 m) deep or less in the remainder of of the quadrangle and is commonly between 40 and 50 feet (12.2 to 15.2 m) thick in the along a north-south oriented bedrock valley in the northeastern part of the quadrangle. elevation (amsl) and is commonly weathered in the uppermost 50 feet (15.2 m).
the quadrangle. remainder of the quadrangle.
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Steps in the formation of a glaciofluvial compaction ridge on the former glacial Lake Agassiz plain. Fine-grained clays I‘\ m'w-x _,_.-"'i ____.-"'"- T - ?__,_ e )
(i.e., the Brenna Formation) are deposited in the offshore quiet waters (a.), once the ice retreats and the lake drains, 520 . q__‘"‘ - —_— i - B e T __'____ sl _aap
the lake plain is exposed and shallow rivers and streams begin to flow across the lake plain towards the northeast, T s T -
incising into the former lake bottom (b.), the lake returns with the readvance of glacial ice and additional offshore nAll e R 160
lake sediments of the Sherack Formation are deposited (c.), followed by the final retreat of ice and lake drainage,
dewatering of the lake bottom and subsidence of the land surface leaving the remaining compactionridges as slightl
g ; R B Compacton rieges o5 SIEn North WE = 20 South
elevated linear expressions (d.) on the landscape. These features when saturated can exhibit “quick” properties.
CartographicCompilation: Navin Thapa Thisgeologicmapwasfundedin part by the USGS National Cooperative Geologic Mapping Program




