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  MAP  SY MBOLS 
Defin ition s: Certain—Estimated location 100 m (328 ft) 
  Approximate—Estimated location 101–500 m (328–1.640 ft) 
Form ation c ontac t— Con tin uous where certa in  
Fault— Con tin uous where certa in , lon g dash where approxim a te, dotted 
where con cea led, queried where existen ce un certa in ; bar a n d ba ll 
on down thrown block of norm a l fault 

Antic line — Con tin uous where certa in  
Lake or re se rvoir 

 
 Me sozoic  
 

Kl Lanc e  Form ation (Uppe r Cre tac e ous)— Upper un it con sists of a 
variega ted sequen ce of beds of sa n dston e a n d sha le tha t con ta in  
in term itten t beds of coa l; in term itten t beds of im pure lim eston e, 
which con ta in  oyster shells; a n d chert pebbles, cobbles, a n d boulders 
tha t are m ostly brown . Lower un it con sists of a thick sequen ce of 
beds of carbon a ceous sha le, gra y siltston e, a n d dark- to light-gra y 
sa n dston e tha t con ta in s thin  beds of coa l tha t are m ore a bun da n t in  
the lower 91 m  (0–300 ft) of the un it 
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DESCRIP TION OF MAP  UNITS 
Ce nozoic  

 
Qal Alluvial d e posits (Holoc e ne )— S ilt, fin e-gra in ed sa n d, a n d som e gra vel 

as va lley fill in  the presen t flood pla in s, bars, lowest terra ces, a n d 
isla n ds of the prin cipa l strea m s: in cludes gravel, sa n d, silt, m ud, a n d 
cla y. Varia ble thickn ess; m a y exceed 61 m  (200 ft) in  Pla tte R iver 
Va lley 

 
Qsl Sand and loe ss (Holoc e ne )— Fin e-gra in ed, win dblown  sa n d; varia ble 

thickn ess 
 
Qac Mixe d alluvium  and c olluvium  (Holoc e ne  and P le istoc e ne )—

Un con solida ted to poorly con solida ted sa n d, silt, cobbles, gravel, a n d 
cla y. In cludes slope wash a n d sm a ller a lluvia l fa n  deposits that 
coa lesce with a lluvium . T hickn ess 0–15 m  (0–50 ft) 

 
Qt Te rrac e  d e posits (Holoc e ne –P le istoc e ne )— Beds of coarse sa n d a n d 

gra vel, pebble, cobble, a n d boulder deposits con ta in in g som e silt, 
fin e-gra in ed sa n d, len ses of ben ton itic cla y, a n d loca lly som e ash 
beds. T hese terra ces occur a lon g presen t dra in a ges; thickn ess 0 to 
grea ter tha n  64 m  (0–210 ft) 

 
To Ogallala Form ation (lowe r P lioc e ne  and uppe r Mioc e ne )— T a n  to 

brown , un con solida ted to well-cem en ted sa n dston e, siltston e, 
volca n ic ash, a n d con glom erate (gravel to boulder sized), in terbedded 
with cla yston e a n d thin  beds of lim eston e toward the east. T he 
con glom erate clasts are prim arily Preca m bria n  ign eous m a teria l, with 
lim eston e clasts predom in a tin g in  som e con glom erates n ear the base 
of the form a tion . T hickn ess 0–100 m  (0–330 ft) 

 
Ta Arikare e  Form ation (m id dle  and lowe r Mioc e ne )— Fria ble, gra y, 

tuffa ceous, ca lcareous, fin e-gra in ed cross-bedded sa n dston e, 
in terbedded with len ses of siltston e a n d volca n ic ash. Coarse 
con glom erate occurs loca lly n ear the base of the form a tion . 
T hickn ess 0–152 m  (0–500 ft) 

 
                  White  Rive r Form ation (Oligoc e ne )— Upper un its con sist of pin kish 

buff siltston e a n d sa n dston e with len ses of volca n ic ash. Lower un its 
in clude in terbedded red a n d green  cla yston e a n d sa n dston e with 
coarse cha n n el deposits 

  
Twrb        Brule Me m be r (uppe r Oligoc e ne )— Pa le-pin k, m oderately hard, 

brittle, argilla ceous siltston e tha t con ta in s cha n n el deposits of 
sa n d a n d sa n dston e, loca lized beds of lim eston e, m oderately 
thick beds of cla y, a n d in term itten t beds of volca n ic ash. 
T hickn ess 0–137 m  (0–450 ft) 

 
Twrc        Chadron Me m be r (lowe r Oligoc e ne )— Con sists of green , red, or 

buff ben ton itic loosely to m oderately cem en ted cla y a n d silt that 
con ta in s cha n n el deposits of sa n dston e a n d con glom erate. 
Con ta in s a lower un it tha t con sists of variega ted fluvia l deposits. 
T hickn ess 0–213 m  (0–700 ft) 

 
Tm o Mioc e ne  and Oligoc e ne  roc ks, undivid e d — Light- to ora n ge-gra y, 

m edium - to fin e-gra in ed poorly cem en ted tuffa ceous sa n dston e, with 
in term itten t ca lcareous sa n dston e con cretion s a n d siliceous root 
casts. Hard gra y sa n dston e a n d cha n n el con glom erate with Pa leozoic 
a n d Preca m bria n  rocks in  a ca lcareous sa n dston e m a trix. R ed 
con glom erate with light-red loosely cem en ted con glom erate 
com posed of pebbles, cobbles, a n d boulders derived from  Pa leozoic 
a n d Preca m bria n  rocks in  a n  ora n ge-red cla yston e a n d sa n dston e 
m a trix. Un it in cludes m em bers of the W hite R iver Form a tion  a n d 
m a y in clude Arikaree Form a tion  where un differen tia ted 
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