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Figure 1. Distribution  of la n dslide a rea s m a pped in  Sta rk Coun ty. Most la n dslide a rea s (81%) cover less tha n  four a cres. Som e slides (4.9%)
are over ten  a cres in  size. T he m ea n  (x) la n dslide a rea  size is 3.14 a cres. T he n um b er of la n dslide a rea s (n ) in  this distribution  is 840.
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LANDSLIDES IN STARK COUNTY 

La n dslides are m a sses of rocks a n d sedim en t tha t ha ve tum b led or slid down  a  slope un der their own  weight. La n dslides are on e of the 
m ost com m on  geologic ha za rds in  North Da kota  a n d ca n  destroy buildin gs, roa ds, ra ilroa d tra cks, pipelin es, tra n sm ission  lin es, a n d other types 
of in frastructure. La n dslides are gen era lly cha ra cterized in  the field by steep, n ea r-vertica l slopes (the sca rp) tha t a re upslope from  a m oun d 
of displa ced rock (the body). T he body of the slide m a y be rela tively in ta ct, or it m a y be severely fra gm en ted. R ecen t or rela tively n ew la n dslides 
are gen era lly cha ra cterized by a  fresh (well-exposed rock) sca rp a n d a  sparsely vegeta ted body. Older slides are typica lly m ore difficult to 
iden tify in  the field beca use the topography of the sca rps a n d bodies m a y be sm oother a n d m ore subdued due to wea therin g. La n dslides are 
m ost rea dily iden tifia b le from  Light Detection  a n d R a n gin g (LiDAR ) da ta , supplem en ted with a eria l im a gery. 

La n dslides in  Sta rk Coun ty were m a pped from  LiDAR  da ta  collected from  March to April 2016 a lon g with NAIP digita l im a gery from  
2016 to 2022 a n d a com plete set of historica l a eria l photographs flown  from  July to August of 1965 a t a sca le of 1:20,000. T he a eria l 
photographs were ta ken  when  lea ves were on  the trees which is un fortun a te beca use groves of lea f-bea rin g trees ten d to obscure la n dslides, 
especia lly sm a ll on es. On  the other ha n d, lea ves ca n  som etim es m a ke it ea sier to iden tify these fea tures as trees a n d bushes are often  a lign ed 
within  very distin ct para llel-, tra n sverse-, a n d/or sem i-circula r-depression s tha t gen era lly occur within  the body of the la n dslide. Usin g LiDAR  
eleva tion  da ta  a llows us to see through m ost of the a rea s previously obscured by vegeta tion  in  the historica l im a gery a n d a eria l photography 
a n d grea tly in creases our a bility to iden tify a ddition a l la n dslide a rea s. 

A tota l of 840 la n dslide a reas were iden tified in  Sta rk Coun ty. Som e of these slide a rea s are com plexes, con sistin g of m ultiple la n dslides 
tha t form ed from  differen t even ts. T herefore, the n um b er of in dividua l la n dslides in  this coun ty is likely som ewha t higher. Collectively, these 
la n dslide a rea s cover 4.2 squa re m iles (2,636 a cres) or approxim a tely 0.31% of the coun ty. Most of the la n dslides occur a lon g the Hea rt R iver 
Va lley. T he largest slide in  Sta rk Coun ty covers 154 a cres a n d is foun d on  a n orthwest fa cin g slope in  the siltston es a n d cla yston es of the W hite 
R iver Group in  the Little Ba dla n ds 12 m iles southwest of Dickin son . T here a re a lso three la rge la n dslide a rea s 4.5 m iles west of S chefield in  
southwestern  Sta rk Coun ty, a lso in  the W hite R iver Group. 

Most of the slides in  Sta rk Coun ty (81%) cover less tha n  four a cres (fig. 1). On  the larger side of the sca le, on ly 41 la n dslide a rea s (4.9%) 
are la rger tha n  10 a cres. La n dslides are com m on ly con cen tra ted a lon g dra in a ges, ra vin es, a n d coulees, a n d within  a rea s of high loca l 
topographica l relief a lon g the m a jor hydrologic corridors like the Hea rt R iver. All, or portion s, of the hea d of a ra vin e typica lly fa il, presum a bly 
beca use hea dwa rd erosion  ca uses these area s to un dergo som e of the fastest ra tes of erosion , oversteepen in g slopes. 

Severa l historica l a b a n don ed m in e la n ds (AMLs) are foun d in  Sta rk Coun ty, m ostly in  the n orthern  ha lf. T hese sm a ll coa l m in es, 
com m on ly referred to as wa gon  m in es, are foun d som ewha t con cen tra ted n ea r R icha rdton  in  the n orthea stern  part of the coun ty a n d n orth 
of Belfield, Zen ith, a n d South Hea rt in  the n orthwest. No colla pse fea tures from  un dergroun d voids were visible on  the surfa ce, but un colla psed 
m in e voids m a y occur in  the subsurfa ce beyon d the boun da ries of the kn own  AML loca tion s sin ce a m in e is reported to ha ve existed a t these 
loca tion s, a ccordin g to records com piled by the North Da kota Public S ervice Com m ission . It ca n  be difficult to determ in e whether sm a ll surfa ce 
irregula rities a lon g dra in a ge slopes are old m in es or slum ps, further com plica ted as a b a n don ed m in es are susceptible to slope fa ilure. T hus, 
som e a reas m a pped a s la n dslides m a y in clude the colla pse of a b a n don ed m in e-hea dwa lls. 

Slopes fa il for va rious reason s in cludin g the steepn ess or a n gle of the slope, rock type, beddin g, a n d m oisture con ten t of the rocks. 
Most la n dslides in  western  North Da kota a re rota tion a l slum ps tha t ha ve a  well-defin ed hea d a n d toe. T ypica lly, the part of the slope tha t 
brea ks apa rt slides down  the slope as a sin gle un it a n d the beds tilt b a ck in  the direction  of the slope.  

T he fa iled m a ss of rock is, however, n ever a cohesive un it; ten sion  cra cks gen era lly ca use the fa iled m a teria l to splin ter in to sm a ller 
portion s. Successive la n dslides m a y occur a t the sa m e loca tion . Over tim e, the a ccum ula ted m a teria l from  m ultiple, a dja cen t la n dslides ca n  
cover a n  a rea tha t is severa l thousa n d feet wide a n d severa l m iles lon g. 

T he sedim en ta ry bedrock geology of Sta rk Coun ty con sists dom in a n tly of T ertia ry a ge bedrock of the upper Fort Un ion  Group a n d W hite 
R iver Group. T he prim a ry surficia l bedrock un it in  Sta rk Coun ty is the S en tin el Butte Form a tion , with the older Bullion  Creek Form a tion  exposed 
a lon g the Hea rt R iver in  the southea st a n d the youn ger Golden  Va lley Form a tion  un derlin g a  la rge portion  of the upla n ds in  the western  ha lf 
of the coun ty. T hese form a tion s are lithologica lly sim ila r, con sistin g of sa n dston e, siltston e, m udston e, cla yston e, a n d lign ite deposited in  
rivers, floodpla in s, a n d swa m ps durin g the la te Pa leocen e a n d ea rly Eocen e. The W hite R iver Group sedim en ts record a shift to higher en ergy 
strea m s a n d a n  in flux of volca n ic a sh, represen ted by course sa n dston es, con glom era tes, a n d ben ton ites of the Cha dron  Form a tion  (Eocen e) 
a n d tuffa ceous m udston e, siltston e, a n d sa n dston e of the Brule (Oligocen e) a n d Arika ree (Miocen e) Form a tion s, which com prise m ost of the 
ta ll, steep-sided buttes in  the coun ty. Most of the la n dslides in  Sta rk Coun ty occur in  the S en tin el Butte Form a tion  (80%) with the rem a in in g 
la n dslides occurrin g in  the Golden  Va lley (9%), a n d Bullion  Creek (6%) Form a tion s, a n d W hite R iver Group (5%). 

S m a ll la n dslides, 10 a cres or less in  size, are com m on  throughout the rugged topography of western  North Da kota . Ma n y of these, as 
well a s la rger la n dslides, ca n  be obscured by slopewa sh or colluvium . La yers or bla n kets of slopewash typica lly cover the lower portion  of a 
slope a n d exten d horizon ta lly from  its base. T hick sm ooth la yers of slopewa sh ca n  com pletely obscure the broken , jum bled beds of la n dslide 
m a teria l. In  som e a reas, sm a ller la n dslides, or la n dslides tha t a re very old a n d ha ve been  in a ctive for a lon g period of tim e, are on ly visible if 
slopewash is thin  or a bsen t, or the beds are sufficien tly displa ced to crea te subtle irregula rities a t the surfa ce. An  a rea  with m a n y la n dslides 
suggests tha t the slopes in  tha t a rea  m a y be predisposed to future slides. Even  when  la n dslides are n ot iden tified in  these types of settin gs, 
these a reas often  rem a in  vuln era b le to slope fa ilure a n d should be eva lua ted prior to the developm en t of a n y civil works or en ergy 
in fra structure projects a n d, when  possible, be a voided. 

A

A m a ss of m a teria l tha t ha s m oved down slope. In cludes ea rth flows,
slum ps, a n d a rea s of soil creep.

Landslide DepositsQls

Abandoned Mine Lands. Location approximate and extent
undetermined.
Aba n don ed Min e La n ds (AML) loca tion  da ta  m a in ta in ed by the North
Da kota  Public S ervice Com m ission ’s Ab a n don ed Min e La n ds Progra m .
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