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XWfi

Allu via l de posits (Holoce ne /Ple istoce ne )— Sa n d, gra vel, a n d cla y deposited m a in ly a lon g the 
North Pla tte River a n d sm a ller in term itten t strea m s; in cludes a lluvia l terra ces an d a djoin in g 
colluvia l deposits 

 
Allu via l a nd collu via l de posits (Holoce ne /Ple istoce ne )— Gra vel, sa n d a n d silt deposited    a lon g 

in term itten t strea m s tributa ry to the North Pla tte River; m a y in clude som e slope wa sh a n d 
sm a ll a lluvia l deposits 

 
Silty loe ss (Holoce ne /Ple istoce ne )—Brown  to da rk brown  deposits of win dblown  silt with m in or 

cla y a n d very fin e sa n d; in cludes reworked deposits of loess.  Thickn ess m a y exceed 9 m  (30 
feet) in  va lley deposits in  a n d tributa ry to Plea sa n t V a lley, Webb Ca n yon , a n d Wha len  
Ca n yon .  Loca lly ca lled “blow dirt” 

 
Gra ve l de posits (Ple istoce ne )— Boulder to pebble con glom era te deposited in  a  fluvia l 

en viron m en t by the a n cestra l North Pla tte River.  Con ta in s fluvia l cross-bedded sa n d zon es.  
The boulders in clude m a n y types of crysta llin e, m eta m orphic, a n d sedim en ta ry rocks 
in cludin g but n ot lim ited to gra n ite, m on zon ite, a m phibolite, schist, qua rtzite, m a rble, 
lim eston e, a n d sa n dston e.  On e fra gm en t of bla ck ja de m ea surin g 5 cm  x 5 cm  x 7.5 cm  (2” x 
2” x 3”) wa s foun d in  a  gra vel pit ea st of Guern sey.  In cludes cla sts from  the Ha rtville uplift 
a s well a s cla sts from  the La ra m ie M oun ta in s a n d fa rther west.  Foun d m ostly in  the southern  
ha lf of the m a p a rea , con cen tra ted n ea r n orth-south tren din g fa ults.  The gra vel deposits a tta in  
loca l thickn esses in  excess of 46 m  (150 feet) 

  
Arika re e  Form a tion (Mioce ne )—Light gra y tuffa ceous sa n dston e con ta in in g occa sion a l lim y 

con cretion s; vertebra te fossils com m on  in  som e a rea s; a n d form s bluffs a n d n a rrow ca n yon s 
with loca l a rea s of ba dla n d topogra phy. On ly the upper pa rt of the Arika ree Form a tion  
(M cGrew, 1963) occurs in  the a rea  

 
Ha rtville  Form a tion, divisions 2 a nd 3 (Pe nnslyva nia n)—In terbedded gra y lim eston e, buff 

to cha lky white lim eston e a n d dolom ite, pin k dolom ite, buff Aeolia n  (Tom  Ahlbra n dt, 
U .S. Geologica l Survey, person a l com m un ica tion , 1995) gra y, red, a n d m a roon  silt a n d 
cla yston es, a n d thin  bla ck sha les.  Division s 2 a n d 3 a re com bin ed a n d m a pped together 
followin g Den son  a n d Botin elly (1949) beca use the dolom ites in  division  2 gra de 
la tera lly to m a ssive lim eston es like those in  division  3.  Bra chiopods a re com m on  in  
lim eston e a n d dolom ite la yers a n d fusulin ids a re reported in  fin e-gra in ed cla stic la yers 
(Den son  a n d Botin elly, 1949).  Form s ledged slopes a n d cliffs com m on ly covered with 
M oun ta in  M a hoga n y.  About 90 m  (300 feet) thick in  the a rea . 

 Ha rtville  Form a tion, divisions 4 a nd 5 (Pe nnslyva nia n)—In terbedded m a roon , red, pin k, 
a n d gra y siltston es a n d cla yston es; gra y, brown , a n d buff lim eston e, pin k dolom ite, a n d 
thin  gra y sa n dston es.  Division s 4 a n d 5 a re com bin ed a n d m a pped together followin g 
Den son  a n d Botin elly (1949). Form s sm ooth slopes with lim eston e outcrops; a bout 75 m  
(250 feet) thick in  the a rea  

 
Ha rtville  Form a tion, division 6 (Pe nnslyva nia n/Mississippia n)—Well-in dura ted m a roon  

to red to loca lly white orthoqua rtzite; form s cliffs a n d rocky kn olls;  deposited on  a  well-
developed ka rst surfa ce, a n d fills sin kholes a n d ca vern s in  the un derlyin g Guern sey 
Form a tion ;  thickn ess 0 to 37 m  (0 to 120 feet) 

 
Ha rtville  Form a tion, divisions 4, 5, a nd 6 (Pe nnslyva nia n/Mississippia n)—M a pped 

together in  the Ha ysta ck Hills where the Ha rtville division  6 occurs a s a  thin  red ba n d or 
is loca lly n ot presen t 

 
Gu e rnse y Form a tion (Mississippia n/De vonia n)—Gra y lim eston e with loca l beds a n d zon es of 

chert; bra chiopods com m on ; thickn ess 0 to 55 m  (0 to 180 feet).  Form s sm ooth to ledged 
slopes com m on ly covered with M oun ta in  M a hoga n y.  Sa n do a n d Sa n dberg (1987) 
con sidered a ll except the lowerm ost pa rt of this un it equiva len t to m em bers a t the M a dison  
Lim eston e a n d rejected the use of Guern sey Form a tion  a s bein g superfluous 

 
Qu a rtzite  of De vonia n or Ca m b ria n a g e — Gra y to red to crea m -colored, coa rse-gra in ed cross-

bedded orthoqua rtzite foun d in  len ses loca lly throughout the a rea ; possibly equiva len t to the 
Dea dwood Qua rtzite (Ca m bria n ) or the lowerm ost pa rt of the En glewood Form a tion  a n d 
the Frem on t Ca n yon  Sa n dston e (Devon ia n ), ba sed on  work by Sa n do a n d Sa n dberg (1987) 

 
Me ta dia b a se  (Middle  Prote rozoic)— Da rk-green , m edium -gra in ed dia ba se, with m a rgin a l chill 

zon es; cuts Ha ysta ck Ra n ge Gra n ite (x h).  Description  from  Sim s a n d others, 1997 
 

Pe g m a tite  re la te d to Ha ysta ck R a ng e  Gra nite  (Ea rly Prote rozoic)—White to gra y,    
coa rse-gra in ed, zon ed to un zon ed feldspa r-qua rtz-m uscovite-tourm a lin e gra n itic dikes; 
con ta in s a ccessory biotite, ga rn et, a n d beryl.  Estim a ted thickn ess of un it 100 to 150 m  (330 
to 490 feet).  Description  from  Sim s a n d Others, 1997 

Ha ysta ck R a ng e  Gra nite  (Ea rly Prote rozoic)—Pin k, coa rse- to m edium -gra in ed, m a ssive to 
folia ted, in equigra n ula r biotite gra n ite a n d lesser fin e-gra in ed gra n ite.  Fin e-gra in ed pha se 
gra des in to or form s dikes in  the coa rse-gra in ed fa cies.  Con stitutes a  gra n ite dom e in  the 
Ha ysta ck Ra n ge, the type a rea  of the gra n ite.  Rb-Sr whole-rock a ge 1.72 Ga  (Sn yder a n d 
Peterm a n , 1982).  Description  from  Sim s a n d others, 1997 

 
Me ta dia b a se  (Ea rly Prote rozoic)—Da rk green ish-bla ck, m edium -gra in ed horn blen de-

pla giocla se-qua rtz m eta dia ba se a n d lesser horn blen de dikes; gra n ula r a m phibolite ea st of 
Ha rtville fa ult.  Dikes strike n orth-n orthea st except on  n orth side of Ha ysta ck Ra n ge dom e.  
Estim a ted a ge 2.0 Ga , ba sed on  m a fic dikes in  the La ra m ie M oun ta in s bein g youn ger tha n   
a  2.05 Ga  gra n odiorite  body a n d dikes in  the Ha rtville uplift beig older tha n  the 1.98Ga  
gra n ite of Fla ttop Butte (Sn yder, 1993).  Description  from  Sim s a n d others, 1997 

 
Me ta g a b b ro (Ea rly Prote rozoic)—Da rk gra yish-green , va ria bly fin e- to coa rse-gra in ed, wea kly 

la yered, a n d wea kly to stron gly folia ted m eta ga bbro con ta in in g horn blen de a n d chlorite.  
Folia tion  m ore distin ct a lon g border zon es (from  Sim s a n d others, 1997) 

 
Wh a le n Grou p (Ea rly Prote rozoic or la te  Arch e a n)— As used by Sim s a n d others 1997, whose 

description s of rock un its a re used below 
 

Me ta b a sa lt— Da rk-green , fin e-gra in ed a ctin olite-biotite-chlorite schist; flows a re loca lly 
pillowed.  Estim a ted thickn ess 100 to 150 m  (330 to 490 feet) 

 
Ca lc-silica te  rock— White to light-green  pods, com m on ly 10 to 15 cm  (4 to 6 in ches) in  

dia m eter, form  30 to 50% of rock, a n d con ta in  a ctin olite, diopside, ta lc, a n d epidote 
 
Me ta dolom ite — Gra y, pin k, white, a n d yellow, m edium -gra in ed dolom ite a n d m a rble, 

trem olite dolom ite, siliceous dolom ite, a n d loca l lim eston e.  Trem olite occurs a s ra dia tin g 
bla des resem blin g turkey tra cks.  Con ta in s a bun da n t con cen trica lly la yered a lga l 
strom a tolitic m oun ds.  Estim a ted thickn ess 300-500 m  1,000 to 1,600  feet) 

 
Qu a rtzite — Com m on  n ea r stra tigra phic top of dolom ite un it (XWd) in  a rea  n orth of 

Chica go m in e 
 

Me ta pe lite — Thin , gra y to brown , pla giocla se-qua rtz-biotite-m uscovite schist, 
in terpreted a s pelite; occurs n ea r ba se of dolom ite un it (XWd) in  Gra ves Ra n ch 
a n ticlin e 

 
Fe rru g inou s sch ist— In cludes biotite-chlorite schist, phyllite, a n d ferrugin ous qua rtzite 

 
He m a tite  b odie s— Hem a tite bodies a t top of ferrugin ous schist un it (XWf) were m in ed 

a t the Good Fortun e, Sun rise, a n d Chica go m in es a n d con sist of specula rite a n d 
a ssocia ted colloform  hem a tite (Ebbett, 1956) 

 
Ba nde d iron form a tion— of La ke Superior type 

 
Qu a rtzofe ldspa th ic sch ist— West of Whea tla n d fa ult system ; gra y, m edium - to fin e-gra in ed; 

loca lly con ta in s chlorite a n d ga rn et; estim a ted thickn ess 1,000 m  (3,000 feet) 
 

Qu a rtzofe ldspa th ic sch ist— Prim a rily ea st of Whea tla n d fa ult system ; con ta in s ga rn et, 
sillim a n ite, a n d ra re a n da luste a n d pyrite.  Gra ded beds com m on  

 
Gra nite  g ne iss (La te  Arch e a n)— Pin k, m edium -gra in ed gra n ite gn eiss; m ylon itic in  m a p a rea ; 

which ha s Rb-Sr whole-rock isochron  a ge of 2.58Ga  (Sim s a n d others, 1997) 
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R EFER ENCES

Conta ct –  M a y be a pproxim a tely loca ted in  a rea s of poor exposures 
 
 
Hig h -a ng le  norm a l fa u lt –  Da shed where covered or in ferred, dotted where con cea led; ba r a n d 
ba ll on  down thrown  side 
 
 
Hig h -a ng le  re ve rse  fa u lt –  Arrow in dica tes dip of fa ult pla n e; da shed where covered or in ferred; 
ba ll a n d ba r on  down thrown  side 
 
 
Th ru st fa u lt of Ea rly Prote rozoic a g e – Da shed where in ferred, dotted where covered; a rrows 
in dica te rela tive horizon ta l m ovem en t on  fa ult with oblique slip 
 
 
Downwa rd-fa cing  syncline – Showin g plun ge of a xis; da shed where a pproxim a tely loca ted 
 
 
Asym m e trica l, downwa rd-fa cing  syncline – Showin g bea rin g plun ge of a xis; da shed where 
a pproxim a tely loca ted 
 
 
Asym m e trica l, downwa rd-fa cing  a nticline – Showin g bea rin g plun ge of a xis; shorter a rrow 
in dica tes lim b of fold with steeper dip; da shed where a pproxim a tely loca ted 
 
 
Me ta dia b a se  (Middle  Prote rozoic)– See description  below; shown  a s a  lin e where outcrops a re 
too n a rrow to be shown  a s a  polygon  
 
 
Me ta dia b a se  (Ea rly Prote rozoic)– See description  below; shown  a s lin e where outcrops a re too 
n a rrow to be shown  a s a  polygon  
 
 
Incline d b e dding – Showin g dip; direction  of stra tigra phic top n ot determ in ed 
 
 
Ve rtica l b e dding – Direction  of stra tigra phic top n ot determ in ed 
 
 
Horizonta l b e dding   
 
 
Ove rtu rne d b e dding – Showin g dip 
 
 
Incline d b e dding – Showin g dip; ba ll a n d ba r in dica te stra tigra phic top of beds 
 
 
Ve rtica l b e dding – Ba ll a n d ba r in dica te stra tigra phic top of beds 
 
 
Incline d folia tion– Showin g dip 
 
 
Ve rtica l folia tion 
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Dedica ted to Ba rba ra  Costopulos
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CROSS SECTION A-A'
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Be a ring  a nd plu ng e  of sym m e trica l fold 
 
 
Be a ring  a nd plu ng e  of a sym m e trica l fold 
 
 
Mine , prospe ct, or m ine ra l occu rre nce  
 
 
Distu rb e d g rou nd –  Area  covered by urba n  or in dustria l developm en t; geology is a pproxim a te or 
projected from  n ea rby or a dja cen t outcrops 
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