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LANDSLIDES IN MORTON COUNTY 
Landslides are m asses of rocks and sedim ent that have tum bled or slid down a slope under their own w eight. These geologic 

hazards can destroy buildings, roads, railroad tracks, pipelines, transm ission 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 m ound of displaced rock 
(the body). The body of the slide m ay be relatively intact, or it m ay be severely fragm ented. R ecent or relatively new  landslides 
are generally characterized by a fresh (w ell-exposed rock) scarp and a sparsely vegetated body. Older slides are typically m ore 
difficult to identify in the field because the topography of the scarps and bodies m ay be sm oother and m ore subdued due to 
w eathering. They m ay also be covered w ith vegetation and m ature trees obscuring the underlying topography. Landslides are 
m ost readily identifiable from  LiDAR  data, supplem ented w ith aerial im agery.  
Landslides in Morton County w ere m apped from  LiDAR  data collected from  October 2015 to Novem ber 2016 along w ith 

NAIP digital im agery from  August 2016 and a com plete set of historical aerial photographs that w ere flown in May 1964 at a scale 
of 1:20,000. It is unfortunate that these photographs w ere taken w hen leaves w ere on the trees because groves of leaf-bearing 
trees tend to obscure landslides, especially sm all ones. On the other hand, leaves can som etim es m ake it easier to identify these 
features. Trees and bushes are often aligned w ithin very distinct parallel-, transverse-, and/or sem i-circular-depressions that 
generally occur w ithin the body of the landslide. The use of LiDAR  elevation data allow s us to see through m ost of the areas 
previously obscured by vegetation in the historical im agery and aerial photography and greatly increases our ability to identify 
additional landslide areas.  
S lopes fail for various reasons including the steepness or angle of the slope, rock type, bedding, and m oisture content of the 

rocks. Most landslides in w estern North Dakota are rotational slum ps that have a w ell-defined head and toe. Typically, the part 
of the slope that breaks apart slides down the slope as a single unit and the beds tilt back in the direction of the slope. The failed 
m ass of rock is, how ever, alm ost never a cohesive unit; tension cracks generally cause the failed m aterial to splinter into sm aller 
portions. Successive landslides m ay occur at the sam e location. Over tim e, the accum ulated m aterial from  m ultiple, adjacent 
landslides can cover an area that is several thousand feet w ide and several m iles long.  
The geology of Morton County consists dom inantly of sedim entary bedrock of the Fort Union Group w hich contains m arine 

m udstones and sandstones of the Cannonball Form ation, along w ith terrestrial deposits of the Bullion Creek and Sentinel Butte 
Form ations, consisting of sandstones, siltstones, claystones, m udstones, and lignite. Most landslides in Morton County (76%) 
occur in the Cannonball (38%), Bullion Creek (17%), and Sentinel Butte Form ations (22%) w ithin the m ajor hydrologic corridors 
in the County.  
Most of these slides cover less than 10 acres (fig. 1) but, a few  landslide com plexes are up to 100 acres or m ore in size. 

Landslides are concentrated along drainages, ravines, and coulees, and w ithin areas of high local topographic relief along the 
m ajor hydrologic corridors like the Heart R iver. All, or portions, of the head of a ravine typically fail, presum ably because 
headw ard erosion causes these areas to undergo som e of the fastest rates of erosion.  
Num erous historical abandoned coal m ines occur in Morton County. These sm all coal m ines, com m only referred to as w agon 

m ines, are scattered m ainly across w estern portions of the county and drainages east of Lynwood. These features are m apped 
as Q m l w here m ine workings or sinkholes from  the collapse of underground voids are visible on the surface, but uncollapsed 
m ine voids m ay occur in the subsurface beyond the boundaries of the m apped areas. Also included are locations w ith no obvious 
surface m odification, but a m ine is known to have occurred in the area according to records com piled by the North Dakota Public 
Service Com m ission. It can be difficult to determ ine w hether sm all surface irregularities along drainage slopes are old m ines or 
slum ps, further com plicated as abandoned m ines are susceptible to slope failure. Thus som e areas m apped as landslides m ay 
include the collapse of abandoned m ine headw alls. 
S m all landslides, 10 acres or less in size, are com m on throughout the rugged topography of w estern North Dakota. Many of 

these, as w ell as larger landslides, are typically obscured by slopew ash or colluvium . Layers or blankets of slopew ash typically 
cover the low er portion of a slope and extend horizontally from  the base of a slope. Thick, sm ooth layers of slopew ash often 
com pletely obscure the broken, jum bled beds of landslide m aterial. In som e areas, sm aller landslides, or landslides that are very 
old and have been inactive for a long period of tim e, are only visible if slopew ash is thin or absent, or the beds are sufficiently 
jum bled to create subtle irregularities at the surface.  
A total of 2,960 landslide areas, along w ith 163 form er AMLs, w ere identified in Morton County. Several of these slides are 

com plexes, consisting of m ultiple landslides that form ed from  a dozen or m ore individual events. Therefore, the num ber of 
individual landslides in this county is m uch higher. Collectively, these landslide areas cover 23.4 square m iles (14,951 acres) or 
approxim ately 1.2 % of the county. Most of the landslides occur w ithin the Heart and southern side of the Missouri R iver V alleys. 
One of the largest slides in North Dakota is the Green R idge landslide com plex, an extrem ely large lateral spread slum p feature, 
that occurs along the Heart R iver 11 m iles east of Alm ont and 12 m iles north of Flasher covering 3.8 square m iles (2,432 acres). 
The Big Muddy Creek V alley also contains a large num ber of landslides.  
An area w ith a large num ber of landslides suggests that the local slopes m ay be predisposed to future slides in the area. 

Even w hen landslides are not identified in these types of settings, these areas often rem ain vulnerable to slope failure and should 
be evaluated prior to the developm ent of any civil works or energy infrastructure projects and, w hen possible, be avoided.  
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Figure 1. Distribution of landslides m apped in Morton County. The m ajority of slides (40%) cover less than one
acre. There are m any slides (9%) that are over ten acres in size.  The largest landslide area in North Dakota covers
683 acres and consists of a com plex of several landslides located along the Heart R iver in central Morton County.
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Abandoned Mine LandsQml
S urface m ay be underlain by voids created by the underground
m ining of lignite. Collapse of the m ine voids often creates sinkholes
or depressions at the surface.

A m ass of m aterial that has m oved downslope. Includes earth flow s,
slum ps, and areas of soil creep.

Landslide DepositsQls

Abandoned Mine Lands. Location approximate and extent
undetermined.
Abandoned Mine Lands (AML) location data m aintained by the
North Dakota Public S ervice Com m ission’s Abandoned Mine Lands
Program .
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