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NORTH DAKOTA

LANDSLIDES IN CASS COUNTY

Landslides are masses of rocks and sediment that have tumbled or slid down a slope under their own weight.
Landslides are one of the most common geologic hazards in North Dakota and can destroy buildings, roads, railroad
tracks, pipelines, transmission lines, and other types of infrastructure. Landslides are generally characterized in the field
by steep, near-vertical slopes (the scarp) that are upslope from a mound of displaced rock (the body). The body of the
slide may be relatively intact, or it may be severely fragmented. Recent or relatively new landslides are generally
characterized by a fresh (well-exposed rock) scarp and a sparsely vegetated body. Older slides are typically more difficult
to identify in the field because the topography of the scarps and bodies may be smoother and more subdued due to
weathering. Landslides are most readily identifiable from Light Detection and Ranging (LiDAR) data, supplemented with

aerial imagery.

Landslides in Cass County were mapped from LiDAR data collected in 2008 along with NAIP digital imagery from
2016 to 2022 and a complete set of historical aerial photographs flown in August of 1959 at a scale of 1:20,000. The
aerial photographs were taken when leaves were on the trees which is unfortunate because groves of leaf-bearing trees
tend to obscure landslides, especially small ones. On the other hand, leaves can sometimes make it easier to identify
these features as trees and bushes are often aligned within very distinct parallel-, transverse-, and/or semi-circular-
depressions that generally occur within the body of the landslide. Using LiDAR elevation data allows us to see through
most of the areas previously obscured by vegetation in the historical imagery and aerial photography and greatly
increases our ability to identify additional landslide areas.

A total of 888 landslide areas were identified in Cass County. Most of these slide areas are found along the banks
of major rivers in the county. Collectively, these landslide areas cover 3.2 square miles (2,081 acres) which is less than
0.2% of the county land area. Most of the landslides occur along the Red, Sheyenne, Maple, and Wild Rice Rivers.

Most of the slides in Cass County (84%) cover less than four acres (fig. 1). On the larger side of the scale, 37
(4.2%) are larger than 10 acres with an average of 14 acres. Landslides are commonly concentrated along the cutbank
meanders of major rivers due to the continued modification of the river channel by nearly consistent annual flooding.
Landslide areas along the Minnesota side of the river were not mapped as a part of this work but do occur with similar
frequency and extent of those mapped on the North Dakota side.

Slopes fail for various reasons including the steepness or angle of the slope, rock or sediment type, bedding, and
moisture content of the materials. Most landslides in eastern North Dakota are slumps caused by fluvial erosion at the
base of riverbanks. Typically, these slumps fail as a single mass of material producing a well defined head scarp. The failed
mass is, however, not often a cohesive unit; tension cracks generally cause the failed material to splinter into smaller
portions. Successive landslides may occur at the same location. Over time, the accumulated material from multiple,
adjacent landslides can cover an area that is larger than the original slide.

The sedimentary geology of Cass County consists dominantly of glaciolacustrine sediments (bedded silts and
clays) especially offshore clay deposits associated with Glacial Lake Agassiz. These sediments make up the Sherack and
Brenna Formations along with river alluvium. The majority of landslides in the county occur within these three units,
which are commonly exposed along the banks of the major rivers throughout the county. It is not uncommon for
landslides to occur across multiple formations and displace several units.

An area with many landslides suggests that the slopes in that area may be predisposed to future slides. Even
when landslides are not identified in these types of settings, these areas often remain vulnerable to continued erosion
and riverbank instability and should be evaluated prior to the development of any civil works or energy infrastructure
projects. When possible, these areas should be avoided.

The Red River main stem forms the eastern border of Cass County and Minnesota and flows along a 79.4 mile
highly circuitous route within a 47.5 mile linear distance from the south to the north. 59 miles (74%) of riverbank are
affected by slumping and have been mapped as landslide areas on the North Dakota side of the river. The Sheyenne River
enters the county one mile south of Kindred and continues its 68 mile highly circuitous traverse across the southeastern
portion of the county flowing north through Norman, Horace, West Fargo, and Harwood within a linear distance of 35
miles before joining the Red River main stem three miles north and 2.5 miles east of Harwood, North Dakota. 30 miles of
riverbank (44%) are affected by slumping and have been mapped as landslide areas. The Maple River flows from the
north to the south in western Cass County, briefly exists the county and then returns in eastern Cass County flowing
northeastward to its confluence with the Sheyenne River over a highly circuitous path of 158 miles within a linear
distance of 91 miles. Approximately 24 miles of riverbank (15%) along the Maple River are affected by slumping and have
been mapped as landslide areas.
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Figure 1. Distribution of landslide areas mapped in Cass County. Most landslide areas (84%) cover less
than four acres. Some slides (4.2%) are over ten acres in size. The mean (X) landslide area size is 2.34
acres. The number of landslide areas in this distribution is 888.

Sherack Fm.

Figure 2. lllustration of the relationships between slumping riverbanks along rivers in Cass County and
offshore glaciolacustrine sediment of the Sherack and Brenna Formations in North Dakota. The soft and
expansive clays of the Brenna Formation deform and facilitate slumping of the overlying Sherack
Formation and alluvium.

LANDSLIDE AREAS IN CASS COUNTY, NORTH DAKOTA

R.54 W.

R.53W.

R.52W. R.51W.

R.50W.

R.49W.

North Dakota Geological Survey
Edward C. Murphy, State Geologist

in | Sheldon | Sheldon
North NW NE

) .4 “ 4 ° e
-~ ¢ q
6 \ T 1 6 L il 6 1 6 1 6 P 1 6 Gra+d|n 1 6
\< £ E | - y L
:- }’ e ! L
3 d
\\ C‘ &Q‘( f_ ]
i N\ E % | 4 sl : I
> \i = 7 3 2
T o
U
W
T.143N. I~ * \ 9 1 \
- —J — = [ : Y % J . Y 5
— e
\ L 77/ %% b
J . \\? v a ‘ Srandh Elm R[V"‘ - i\ 1l ‘ o i
\ [&
\\ \ d lo
31 & 36 31 \ —7[ 36 31 - Al 36 31 J {36 31 \\ 36 31
od S ] -~ |
L J : i Gardnef T T
L3 1 6 - 1 6 1 6 1 6 r 1 6
- S i
JX -}IE 3 5 T ; 5
. e , ; |
\ F Erie \
T.142N. i Mm | t I | e 1 >
X\ & Arthur :ﬂlﬁg
e
3 WTA\’\J\‘ i [ '
J ~ & "\ JI o < - -
"4
o I P 4
~ - — - LY L
> =4
s ) e
31 - 36 31 p— —) 36 31 \;6\\ 31 36 31| # 36 31—
T | ‘ J 7
38 r
6 Ll TNC] e = 1 6 1 6 \\J 1 @ i 1 6
1 A 4 5 [ - :
4 ! ] W ] == 2
o i > ~ &
N T - -J U\v\ & = J < — |
e ‘ T.141N.
1 - o) g o == \
T.141N. . \l : { R \ L b —};‘7’*5
X Rus /g | ] f;)
¥ {ve, Y =Y
‘?/7 : -r \ ;D
| 1 fr /. - ] = menia | || f ’
s. [ \-J T I
D L, 3 - — | 4
= il / S = tr S
) | r [ [ > ' = 3 ‘ \. L/ a{\
¥ 'v 0 =1 N U-I § N (e
31 < 36 Bl s oy L 36 31 \ 36 31 ~{ 36 31 \’\36\ 31 F 36 31 367 {
h a ] h| | L 1 /
- J Y ol ! |
6 1 6 i 1 6 1 b6 — 1 6 ——— 3 [
| h £
T i i - ] v J D
. | Mh .
J ™
T.140N. p ] '1 i'( \' =
o P b
loprer oy
e i Buffalo | '8 8 I
ﬁ‘ F‘*‘\*\*\?*M\L:% %ﬁ, r Vi 1 4 l
| { *“M 7 )
‘*\—;\*M,’l—‘\ \ b
“*\HMZXH heaﬂland \\T ]
\ l‘ o 7 4 N r§ r'- { 3 I
i . [ , et 5%. Casselton
31 Y P oa 36 31 36 [ 31 @ i‘: -3
| 5 Sty A
. b - : Vay (”5,64
b ESpZ S ERERRS v + 6 o 6 — J | ] 6
#%— H_“ > = —+¢v 52 =
B , a
— N \
i 5 0 /
& = T A v t /
T.139N. ~ < | / 3 Y
Iy -
- — | il : | ho P
Pl === I B \\N i S
B 7y o0 I \ ‘\‘
_—T y o pul lo dyeck :Q g’ ) J
i~ \ ] [
g °] z 7 | : L 4 4 | ':a
31 36 | 31 36 31 i 36 31 7 - 36 31 36 31 36 \-‘é
Ly ] )
“ [} AL~
L4 L
| 3 »~ \
6 I ¥ 159 | i 1 I_ £— 1 6 2 1 6 |9 1 L s 1
pr 3 . Y =
—_— 7
Ghaffee L
¢ 1 4 ) it ynchbur. ‘ ) 2
[/ I T S T T — g ; ——t 7 L ]
Sl 3 Alice ¢ %) B ¥
T.138N. 7 — T i) T
t)
= C ¢
: \ ROt S A 5 £ e
- NS\ y. _:A A (B J i ]
’ ‘ g AT I ' 52
b # ) /
| 5 [ - ) ' s B [ S
E ~ 1 r N D QJT'& / Pa Q
J
kjb b) L N\
31 36 /31 36 33— - S\ 36 31 36 31 36 31 //" N -
] ~ i 7 7159 Wm | 7 B N /\/ [\ ] 5 c
L - PN < - l (4 ) [ L[ —
\} = . J < 7 l TS [ =
- 9 i Jioys ¥ Davenport N s S K4
6 ! 1 6 1 6 et | 1 6 1 6 / 1 6 ) L 6 'd 1 (8
& a : [ Q(L p=) | 4 — C A /J 1= S
J T J T 7 — >/ C
w 1 I !’p' :’K LA 4 /_, c : J k .\‘
{ P —] — ) Lo~ p / — - S J) !\;)
- 1 = k - Y“, g ] — : J_ C
: = $ D
: = ' 4 o \\S c// _] | \_,-—Ir 1 / !I\\,)(
J 2 - L—] f = =) 137N
T.137N. 5B f _;-, N et A 2 Gt ‘ Aﬁ
‘) L N , % g ')
- T V; q
A = T i . = (:'} N B B r-;j
- Lq|
( % . [ ) Ml = L l N q, l 4 Norman__ | ac_ o o
a . -
. i ) Lebnarghs-’ Kindred & C?
¢ o s - ol 2
) 2 7 \ & ] 7 @ | - J N \"
J 2 ’ ' —]) y \ y ? _ [ ! L o = Pa
: b { 1 ] 4 1 [ & \= l N (_/ l \\\/
31 . 36 31 36 31 36 | e ) 36 31 i 36 31 h 36 e )6 3}/:"
A Lo & Al - 7 L 3 [ | )@l 5 \ s
R.55W. R.54W. R.53W. R.52W. R.51W. R.50 W. R.49W.
-97°30' -97°
47°15'
oble: Page Ave Avr Hunter Grandin | Gardner ey .
Wl ; Scale 1:125,000
[ | | || e [ 3 0 Ls 5 as . EXPLANATION
47° 47° I T T
Tgi Jer Buffalo | Absaraka | Wheatland | Casselton | Mapleton :‘aorrglz :;:}7 MlleS le Landslide Deposits
1 N 0 1.5 3 4.5 6 A mass of material that has moved downslope. Includes earth
E 2 I I I I R (R [ = om ——— flows, slumps, and areas of soil creep.
46745 J 46745 Kilometers

CASS COUNTY, NORTH DAKOTA

-97°30' -97°

Index to 1:24,000 Quadrangles

Mercator Projection
Standard Parallel 46°37'30"N

North American 1983 Datum
Central Meridian 97°11'15"W

Cartographic Compilation: Navin Thapa




