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DESCRIPTION OF MAP UNITS 
Quaternary  

Qal Alluvial deposits (Holocene)—Gravel, san d, silt, an d c lay, largely un c o n so lidated an d po o rly so rted; varia b le in  
thic kn ess up to  appro xim ately 25 feet (8 m ), o c c urrin g in  stream  drain ages, flo o d plain s an d lo w-lyin g terrac es 

Ql Lak e deposits (Holocene)—Dry o r wet playa lake b eds, ab un dan t thin  alkalin e evapo rite m in erals at surfac e, 
exten sive desic c atio n  c rac ks, sparse vegetatio n  

Qac Alluvium and Colluvium, undivided (Holocene and Ple istocene)—Gravel, san d, silt, c lay, weathered b edro c k, 
an d so il depo sited alo n g rec en t an d o lder flo o d plain s; in c ludes slo pe wash an d sm aller alluvial fan  depo sits 
that c o alesc e with alluvium  

Qs Eolian sand, undifferentiated (Holocene and Pleistocene)—Stab le an d ac tive win d-b lo wn  dun es an d dun e 
fo rm s; fin e- to  m edium -grain ed with silt an d sc attered c o arser m aterial m o derately well-so rted 

Qtg Terrace gravels (Holocene and Ple istocene)—Co b b les, peb b les, san d, an d silt o f fluvial o rigin ; un c o n so lidated, 
po o rly so rted; fo rm s b ro ad, sub -ho rizo n tal surfa c es b etween  drain ages 

 
Tertiary  

Tbs Battle Spring Formation (Eocene)—Light-gray, b ro wn , yello wish-tan  m edium - to  c o arse-grain ed to  peb b ly 
arko sic  san dsto n e an d c o n glo m erate with lo c al green ish-gray san dy m udsto n e an d c laysto n e; n um ero us 
irregular an d sphero idal iro n -ric h c o n c retio n s; b asal b o ulder b eds c o n tain in g m o stly gran ite b o ulders averagin g 
1 to  2 feet (.5 to  1 m ) in  diam eter an d lo c al dio rite an d gran ite b o ulders, 3 to  8 feet (1 to  2 m ) in  diam eter 
respec tively; appro xim ately 1,200 feet (366 m ) thic k 

Tfu Fort Union Formation (Paleocene)—Co m plexly in terb edded, c o m m o n ly len tic ular o r disc o n tin uo us sequen c e o f 
b eds. San dsto n e, light-c o lo red, argilla c eo us, fin e- to  m edium -grain ed; c o m m o n ly c o n tain s ferrugin o us 
c o n c retio n s. Siltsto n e, light-b ro wn  to  o ran ge, c o m m o n ly ferrugin o us, argilla c eo us. Shale, light- to  dark-gray, 
lo c ally m aro o n ; lo c ally c o n tain s n um ero us verteb rate, in verteb rate, an d plan t fo ssils. Lo c al thin  c o al b eds, 
gen erally len tic ular; thic kn esses up to  3 feet (1 m ) o b served in  m apped area. Fo rm atio n  ran ges in  thic kn ess 
fro m  2,200 to  3,000 feet (671 to  914 m ) 

 
Cretaceous 

Kl Lance Formation (Upper Cretaceous)—In terb edded san dsto n e, siltsto n e an d m udsto n e. San dsto n e is white to  
grayish-o ran ge to  light-b ro wn ; very fin e to  m edium -grain ed, lo c ally c o arse; lo c ally silty o r len tic ular. Siltsto n e 
is gray to  b ro wn ish-gray to  rusty b ro wn ; platy an d lo c ally c arb o n a c eo us; lo c ally san dy. M udsto n e is light-gray 
to  grayish-b la c k, lo c ally light-o live-green  to  light-gray; lo c ally c arb o n a c eo us. Fo rm atio n  ran ges in  thic kn ess 
fro m  2,700 to  3,000 feet (823 to  914 m ) 

Klf Fox Hills Sandstone and Lewis Shale, undivided (Upper Cretaceous)—These two  un its o c c ur b etween  the 
Lan c e Fo rm atio n  an d the un derlyin g Alm o n d Fo rm atio n  an d m ake up a large area in  a b ro ad lo wlan d b etween  
Co yo te Sprin gs Rim  an d the pro m in en t Pin e Ridge ho gb a c ks due west o f Separatio n  Rim . Thic kn ess ran ges 
fro m  appro xim ately 1,800 to  2,000 feet (549 to  610 m ) 
Fox Hills Sandstone (Upper Cretaceous)—San dsto n e, pale-gray to  pale-o ran ge, very fin e to  fin e-grain ed, 
m o stly c alc areo us, well-so rted. Lo c ally in terb edded with light-o live-gray, thin ly b edded shale 
Lewis Shale (Upper Cretaceous)—M arin e shale, gray to  o live-gray, lam in ated, silty; lo c ally in terb edded with 
light-gray, fin e-grain ed san dsto n e; n um ero us c o n c retio n s. Base is light- to  m edium -gray very fin e to  fin e-
grain ed, silty san dsto n e, gradin g upward to  m edium -gray san dy siltsto n e an d m edium - to  dark-gray silty shale 

Mesaverde Group (Upper Cretaceous)— The M esaverde Gro up is a sequen c e o f m o stly n o n -m arin e gray, tan , 
an d b ro wn , fin e- to  m edium -grain ed, c ro ssb edded san dsto n e in terb edded with shale, c arb o n a c eo us shale, an d 
thin  lign ites; to tal thic kn ess up to  3,000 feet (914 m ). In c ludes the fo llo win g fo ur un its: 

Kal Almond Formation—In terb edded shale an d san dsto n e. Shale, gray, c arb o n a c eo us, lo c ally silty an d/o r 
in terb edded with light-gray, very fin e grain ed san dsto n e. San dsto n e, gray to  light-gray, very fin e 
grain ed, ripple b eds c o m m o n , lo c ally salt-an d-pepper an d silty. Appro xim ately 300 feet (91 m ) thic k 

Kpr  Pine Ridge Sandstone—In terb edded san dsto n e an d shale. San dsto n e, white to  gray, c o m m o n ly weathers 
rusty o ran ge, salt-an d-pepper, very fin e- to  m edium -grain ed, lo c ally c o arse-grain ed an d c herty; 
c o m m o n ly c ro ssb edded. Shale, light- to  dark-gray, silty to  san dy, c arb o n a c eo us to  lign itic . 
Appro xim ately 100 to  125 feet (31 to  38 m ) thic k 

Kar  Allen Ridge Formation— Shale, gray to  b la c k, partly silty an d c arb o n a c eo us; siltsto n e, light- to  dark-
gray, partly argilla c eo us an d san dy; san dsto n e, gray, very fin e to  fin e-grain ed; lo c al thin  c o al b eds. 
Ran ges in  thic kn ess fro m  1,200 to  1,400 feet (366 to  427 m ) 

Khm  Hay stack  Mountains Formation—In terb edded shale, siltsto n e, an d san dsto n e. Shale, m edium - to  dark-
gray, so ft, partly silty, lo c al c arb o n a c eo us, sparsely in terlam in ated with thin  san dsto n e len ses; lo c al 
c o n c retio n s. Siltsto n e, light- to  dark-gray, b ro wn ish-gray, partly san dy, lo c ally glauc o n itic , lo c al 
fo ssils c o n sistin g o f plan t m aterial. San dsto n e, light- to  m edium -gray, tan  to  b ro wn , m an y b eds 
weather rusty b ro wn , very fin e to  m edium -grain ed, c o m m o n ly silty, lo c ally c arb o n a c eo us, fo ssil-
b earin g, o r glauc o n itic ; lo c al b en to n ite b eds. Appro xim ately 1,200 feet (366 m ) thic k 

Kc  Cody  Shale (Upper Cretaceous)— M arin e shale, so ft, dark-gray to  o live-gray, n um ero us b en to n itic  shales, san dy; 
upper part c o n tain s thin  c alc areo us siltsto n e b eds an d irregular san dy an d lim ey c o n c retio n s; c o m m o n  m arin e 
fo ssils; lo wer part is lim ey, less san dy. Appro xim ately 1,300 feet (396 m ) thic k 
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