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LANDSLIDES IN WARD COUNTY 

 La n dslides are m asses o f ro cks a n d sedim en t that ha ve tum b led o r slid do w n  a 
slo pe un der their o w n  w eight. T hese geo lo gic ha zards ca n  destro y b uildin gs, ro a ds, 
railro a d tra cks, pipelin es, tra n sm issio n  lin es, a n d o ther types o f in frastructure. 
La n dslides are gen era lly chara cterized in  the field b y steep, n ear vertica l slo pes (the 
scarp) that are upslo pe fro m  a m o un d o f displa ced ro ck (the b o dy). T he b o dy o f the 
slide m a y b e relatively in ta ct, o r it m a y b e severely fra gm en ted. R ecen t o r relatively 
n ew la n dslides are gen era lly chara cterized b y a fresh (well-expo sed ro ck) scarp a n d a 
sparsely vegetated b o dy. Older slides are typica lly m o re difficult to  iden tify in  the field 
b eca use the to po graphy o f the scarps a n d b o dies m a y b e sm o o ther a n d m o re sub dued 
due to  w eatherin g. T hey m a y a lso  b e co vered w ith vegetatio n  a n d m ature trees 
o b scurin g the un derlyin g to po graphy. La n dslides are m o st rea dily iden tifia b le fro m  
LiDAR  data, supplem en ted w ith a eria l im a gery.  

 La n dslides in  W ard Co un ty w ere m apped fro m  LiDAR  data co llected fro m  
Octo b er 2015 to  No vem b er 2016 alo n g w ith NAIP digita l im a gery fro m  August 2016 
a n d a co m plete set o f histo rica l a eria l pho to graphs that were flo w n  in  M a y 1964 at a 
sca le o f 1:20,000. It is un fo rtun ate that these pho to graphs were ta ken  w hen  lea ves 
were o n  the trees b eca use den se fo lia ge ca n  o b scure sm a ll la n dslides. Vegetatio n  ca n  
a lso  a id in  the iden tificatio n  o f fa iled slo pes, as trees a n d b ushes are o ften  a lign ed 
w ithin  very distin ct para llel-, tra n sverse-, a n d/o r sem i-circular depressio n s that 
gen era lly, o ccur within  the b o dy o f the la n dslide. T he use o f b are-earth LiDAR  im a gery 
a llo ws us to  see thro ugh m o st o f the areas previo usly o b scured b y vegetatio n  in  
histo rica l a eria l pho to graphs a n d greatly in creases o ur a b ility to  iden tify a dditio n a l 
la n dslide areas.  

 Slo pes fa il fo r vario us reaso n s in cludin g the steepn ess o r a n gle o f the slo pe, 
ro ck type, b eddin g, a n d m o isture co n ten t o f the m ateria l. M o st la n dslides fo un d in  
No rth Da ko ta are ro tatio n a l slum ps that ha ve a w ell-defin ed hea d a n d to e. T ypica lly, 
the part o f the slo pe that b rea ks apart slides do w n  the slo pe as a sin gle un it a n d the 
b eds tilt b a ck in  the directio n  o f the slo pe. T he fa iled m ass o f ro ck is, ho w ever, alm o st 
n ever a co hesive un it; ten sio n  cra cks gen era lly ca use the fa iled m ateria l to  splin ter in to  
sm a ller po rtio n s. Successive la n dslides m a y o ccur at the sam e lo catio n . Over tim e, the 

a ccum ulated m ateria l fro m  m ultiple, adja cen t la n dslides ca n  co ver a n  area that is 
severa l tho usa n d feet wide a n d severa l m iles lo n g.  

 T he surficia l geo lo gy o f W ard Co un ty, as it relates to  the o ccurren ce o f 
la n dslides, co n sists do m in a n tly o f Pleisto cen e gla cia l sedim en ts co m prised o f sub gla cia l 
a n d ice-co n ta ct depo sits o f the Co leharb o r Gro up a n d recen t a lluvia l sedim en ts o f the 
Oa he Fo rm atio n  w hich m a n tle Pa leo cen e b edro ck o f the Bullio n  Creek Fo rm atio n . M o st 
la n dslides in  W ard Co un ty (59%) o ccur in  the Bullio n  Creek Fo rm atio n  a lo n g 
n o rtheastern  fa cin g slo pes o f the S o uris a n d Des La cs R iver Valleys. M o st o f these slides 
co ver less tha n  10 a cres (fig. 1) a n d the largest slide area m apped in  the co un ty is 
appro xim ately 1,172 a cres in  size. T his particularly large slide is tho ught to  b e a n  
a n cien t ice m elt o ut slide asso ciated w ith dra in a ge w ithin  the S o uris Valley m eltw ater 
tren ch. T he rem a in in g la n dslides in  the co un ty o ccur in  the Co leharb o r (39%) a n d Oa he 
Fo rm atio n s (17%). It is n o t un co m m o n  fo r la n dslide areas to  o ccur in  m o re tha n  o n e 
fo rm atio n  depen din g o n  ho w the slide area a ffects the ro cks a n d sedim en ts a b o ve a n d 
b elo w it. 

 La n dslides are co n cen trated a lo n g dra in a ges, ravin es, a n d co ulees, a n d a lo n g 
areas o f high lo ca l to po graphic relief w ithin  the m a jo r hydro lo gic co rrido rs o f the S o uris 
a n d Des La cs R ivers. All, o r po rtio n s, o f the hea d o f a ravin e typica lly fa il, presum a b ly 
b eca use hea dw ard ero sio n  ca uses these areas to  un dergo  so m e o f the fastest rates o f 
ero sio n , o versteppin g slo pes.  

 Severa l histo rica l a b a n do n ed co a l m in es o ccur in  W ard Co un ty. T hese sm a ll 
co a l m in es, co m m o n ly referred to  as w a go n  m in es, are co n cen trated m a in ly in  the 
S o uris R iver Valley n o rthw est o f M in o t a n d the so utheastern  po rtio n  o f the co un ty. 
T hese features are m apped as Qm l w here m in e w o rkin gs o r sin kho les, fro m  the 
co llapse o f un dergro un d vo ids, are visib le o n  the surfa ce, b ut un co llapsed m in e vo ids 
m a y o ccur in  the sub surfa ce b eyo n d the b o un daries o f the m apped areas. Also  in cluded 
are lo catio n s w ith n o  o b vio us surfa ce m o dificatio n , b ut a m in e is kn o w n  to  ha ve b een  
presen t in  the area a cco rdin g to  reco rds co m piled b y the No rth Da ko ta Pub lic Service 
Co m m issio n . It ca n  b e difficult to  determ in e w hether sm a ll surfa ce irregularities a lo n g 
dra in a ge slo pes are o ld m in es o r slum ps, further co m plicated as a b a n do n ed m in es are 

susceptib le to  slo pe fa ilure. T hus, so m e areas m apped as la n dslides m a y in clude the 
co llapse o f a b a n do n ed m in e hea dw a lls.  

 A to ta l o f 645 la n dslide areas were iden tified in  W ard Co un ty, in cludin g 38 
fo rm er a b a n do n ed m in es where sub siden ce has o ccurred. Severa l o f these slides are 
co m plexes, co n sistin g o f m ultiple la n dslides that fo rm ed fro m  m ultiple in dividua l 
even ts. T herefo re, the n um b er o f in dividua l la n dslides in  the co un ty m a y b e slightly 
higher. Co llectively, these la n dslide areas co ver 8.5 square m iles (5,421 a cres) o r 
appro xim ately 0.4 % o f the co un ty. M o st o f the la n dslides o ccur within  the co ulees that 
dra in  so uthw est to  n o rtheast in to  the Des La cs a n d S o uris R iver Valleys.  

 An  area w ith m a n y la n dslides suggests that the lo ca l slo pes m a y b e predispo sed 
to  future slides in  the area. Even  when  la n dslides are n o t iden tified in  these types o f 
settin gs, these areas o ften  rem a in  vuln era b le to  slo pe fa ilure a n d sho uld b e eva luated 
prio r to  the develo pm en t o f a n y civil w o rks o r en ergy in frastructure pro jects a n d, when  
po ssib le, b e a vo ided.  
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Figure 1. Distrib utio n  o f la n dslides m apped in  W ard Co un ty. T he m a jo rity o f slides (57%) co ver
less tha n  o n e a cre. T here are m a n y slides (11%) that are o ver ten  a cres in  size.
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Abandoned Mine LandsQml
S urfa ce m a y b e un derla in  b y vo ids created b y the un dergro un d m in in g o f lign ite. Co llapse
o f the m in e vo ids o ften  creates sin kho les o r depressio n s at the surfa ce.

A m ass o f m ateria l that has m o ved do w n slo pe. In cludes earth flo ws, slum ps, a n d areas o f
so il creep.

Landslide DepositsQls

Abandoned Mine Lands. Location approximate and extent undetermined.
Ab a n do n ed M in e La n ds (AM L) lo catio n  data m a in ta in ed b y the No rth Da ko ta Pub lic
S ervice Co m m issio n ’s Ab a n do n ed M in e La n ds Pro gra m .
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