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T he L on gm on t qua dra n gle is in  the n orthern  pa rt of the Colora do Piedm on t, which is a  section  of the
Grea t Pla in s tha t is boun ded on  the west by the Fron t Ra n ge a n d on  the ea st by the High Pla in s section
of the Grea t Pla in s.  It is distin guished prim a rily by the fa ct tha t it ha s been  stripped of the Miocen e
fluvia l rocks (Arika ree a n d O ga lla la  Form a tion s)  tha t cover m ost of the High Pla in s (Fen n em a n , 1931).
Hea dwa rd erosion  of the South Pla tte a n d Arka n sa s Rivers a n d their tributa ries ca used m ost of the
strippin g.  L ike m uch of the Colora do Piedm on t, the L on gm on t qua dra n gle is a n  a rea  of low hills a n d
pla in s un derla in  by U pper Creta ceous (100–66 m illion  yr a go) sedim en ta ry rocks.  Most of these rocks
con sist of fin e-gra in ed sedim en t (cla y, silt, a n d fin e sa n d) tha t a ccum ula ted in  a  broa d sea wa y (Western
In terior Sea wa y).  T his sea wa y con n ected the a rea s of the presen t-da y Arctic O cea n  a n d the Gulf of
Mexico a n d exten ded from  Min n esota  a n d western  Iowa  on  the ea st to cen tra l U ta h on  the west.
Even  before urba n iza tion , U pper Creta ceous bedrock wa s exposed in  on ly a  few pla ces in  the
L on gm on t qua dra n gle beca use loess (win dblown  silt a n d fin e sa n d; un it Qe) of la te Pleistocen e a ge
(126,000 to 11,700 yr a go) bla n kets a bout 85 percen t of the a rea .  Deposition  of m ost loess is a ttributed
to n orthwesterly win ds, which durin g the la st gla cia tion  (tim e between  a bout 40,000 a n d 12,000 yr a go)
were stron ger tha n  they a re toda y, blowin g a cross exten sive a rea s upwin d from  the L on gm on t
qua dra n gle tha t a re un derla in  by siltston e, m udston e, a n d sha le.  T hus, eolia n  sedim en t covers a lm ost
a ll bedrock a n d surficia l deposits (loose, un cem en ted sedim en t a s opposed to rock) tha t were a t the
surfa ce prior to the en d of the la st gla cia tion .  T he floors of the m a jor strea m s in  the L on gm on t
qua dra n gle a lso bea r the im prin t of Pleistocen e gla cia tion s.  T he gra vel deposits tha t a re m in ed in
severa l pla ces a lon g the St. Vra in  a n d Boulder Creeks con sist m ostly of gra n itic a n d gn eissic rocks tha t
were derived from  the Fron t Ra n ge a n d tra n sported to the piedm on t durin g gla cia tion s.  T he
hea dwa ters of the St. Vra in , L eftha n d, a n d Boulder Creeks were gla cia ted repea tedly durin g
Pleistocen e tim e.  T he prin cipa l gla ciers in  these a rea s were 10–12 m iles lon g a n d a s m uch a s
600–1150 ft thick (Ma dole a n d others, 1998).
Not on ly do gra vel deposits un derlie va lley floors in  the L on gm on t qua dra n gle, they a lso ca p som e of
the highest terra in  in  the a rea .  T he a ges of som e hilltop gra vel deposits exceed severa l hun dred
thousa n d yea rs.  Deposits of m iddle Pleistocen e (781,000 to 126,000 yr a go) gra vel un derlie hills a n d
ridges in  the cen tra l a n d southern  pa rts of the qua dra n gle.  T he highla n d a t a n d beyon d the southern
boun da ry of the qua dra n gle is in  som e pla ces un derla in  a t depth by gra vel tha t is possibly m ore tha n  a
m illion  yea rs old.  T hese hilltop gra vel deposits a re rem n a n ts of a n cien t va lley floors n ow
topogra phica lly in verted; tha t is, the form er va lley floors a re n ow ridges or hills.  T he ridge tren din g from
n orthwest to southea st in  the west-cen tra l pa rt of the qua dra n gle is ca pped by gra vel (overla in  by a  thin
cover of loess) tha t wa s deposited by a n  a n cestra l L ittle T hom pson  River.  T he lowla n d pa ra llelin g this
ridge on  its southwest side a lso is un derla in  by a lluvium  deposited by the a n cestra l L ittle T hom pson
River, n ow covered by win dblown  sedim en t a n d sheetwa sh a lluvium .  T he a rea  kn own  a s T he Slough is
in  this pa leova lley n ea r its form er con fluen ce with a n  a n cestra l St. Vra in  Creek.
Topogra phic in version  a n d strea m  pira cy, the process tha t behea ded the L ittle T hom pson  River a n d
diverted it ea stwa rd, a re com m on  in  a rea s where coa rse-gra in ed a lluvium  is tra n sferred from  m oun ta in s
(pa rticula rly those tha t ha ve cores of ha rd crysta llin e rock) in to a dja cen t ba sin s or piedm on ts un derla in
by ea sily eroded rocks, such a s sha le, m udston e, a n d siltston e (Ritter, 1967, 1991).
Topogra phic in version  occurs beca use gra vel is m ore resista n t to erosion  tha n  the fin e-gra in ed rock tha t
form ed the va lley wa lls.  Con sequen tly, when  the ba se levels of the St. Vra in  Creek a n d Boulder Creek
lowered, strea m  in cision  (erosion ) occurred m a in ly in  the rela tively soft fin e-gra in ed rock a lon g va lley
edges ra ther tha n  in  the gra vel m a n tlin g the va lley floor.  Even tua lly, the strea m  cut a  n ew va lley floor
a dja cen t to its form er va lley, a t which tim e the form er va lley floor beca m e a  gra vel-ca pped strea m
terra ce.
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