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Form a tion Conta ct 
 
Fa u lt-Da shed where a p p ro xim a tely lo c a ted a nd do tted where c o nc ea led; b a r a nd b a ll o n 
do wnthro wn b lo c k; no  indic a tio n o n fa ult tra c e indic a tes undeterm ined m o tio n 
 
Anticline –Tra c e o f a xia l p la ne a nd direc tio n o f p lunge c o m p iled fro m  so urc e m a p p ing o r 
determ ined b y field dip  m ea surem ents a nd b y p ho to  interp reta tio n; da shed where 
a p p ro xim a tely lo c a ted; do tted where inferred 
 
Syncline –Tra c e o f a xia l p la ne a nd direc tio n o f rise c o m p iled fro m  so urc e m a p p ing o r 
determ ined b y field rise m ea surem ents a nd p ho to  interp reta tio n 
 
Horizonta l b e dding  
 
Incline d b e dding –Sho wing dip  
 
Mine  
 
Distu rb e d g rou nd-Area s c o vered b y urb a n o r industria l develo p m ent 

Collu viu m  (Holoce ne /Ple istoce ne )— Ta lus a nd b lo c k slide dep o sits a t the b a se o f c liffs a nd steep  
slo p es 

 
Allu via l de posits (Holoce ne /Ple istoce ne )— Sa nd, gra vel, a nd c la y dep o sited m a inly a lo ng the 

No rth Pla tte River a nd sm a ller interm ittent strea m s; inc ludes a lluvia l terra c es a nd a djo ining 
c o lluvia l dep o sits no t m a p p ed sep a ra tely 

 
Allu via l a nd collu via l de posits (Holoce ne /Ple istoce ne )— Gra vel, sa nd a nd silt dep o sited a lo ng 

interm ittent strea m s trib uta ry to  the No rth Pla tte River; m a y inc lude slo p ewa sh a nd sm a ll 
a lluvia l fa n dep o sits 

 
Silty loe ss (Holoce ne /Ple istoce ne )—Bro wn to  da rk b ro wn dep o sits o f windb lo wn silt with m ino r 

c la y a nd very fine sa nd; inc ludes rewo rked dep o sits o f lo ess m a y fill va lleys p a rtia lly o r 
c o m p letely a nd o ften c a p s so m e o f the higher p a rts o f the qua dra ngle.  Thic kness m a y 
exc eed 9 m  (30 feet) in va lley dep o sits in Wha len Ca nyo n a nd o ther a rea s.  Lo c a lly c a lled 
“b lo w dirt” 

 
Gra ve l de posits (Ple istoce ne )— Bo ulder to  p eb b le c o nglo m era te dep o sited in a  fluvia l 

enviro nm ent b y the a nc estra l No rth Pla tte River.  Co nta ins fluvia l c ro ss-b edded sa nd zo nes.  
The b o ulders inc lude m a ny typ es o f c rysta lline, m eta m o rp hic , a nd sedim enta ry ro c ks 
inc luding b ut no t lim ited to  gra nite, m o nzo nite, a m p hib o lite, sc hist, qua rtzite, m a rb le, 
lim esto ne, a nd sa ndsto ne.  A fra gm ent o f b la c k ja de wa s fo und o n the Guernsey Qua dra ngle 
to  the ea st (Ha rris, 1997).  Inc ludes c la sts fro m  the Ha rtville up lift a s well a s c la sts fro m  the 
La ra m ie M o unta ins a nd fa rther west.  Fo und m o stly in the ea stern p a rt o f the m a p  a rea , 
a lo ng the No rth Pla tte River.  The gra vel dep o sits a tta in lo c a l thic knesses in exc ess o f 46 m  
(150 feet) 

  
Arika re e  Form a tion (Mioce ne )—Light gra y tuffa c eo us sa ndsto ne c o nta ining o c c a sio na l lim ey 

c o nc retio ns; verteb ra te fo ssils a re c o m m o n in so m e a rea s; fo rm s b luffs a nd na rro w c a nyo ns 
with lo c a l a rea s o f b a dla nd to p o gra p hy.  Only the up p er p a rt o f the Arika ree Fo rm a tio n 
(M c Grew, 1963), o c c urs in the a rea  

 
Ha rtville  Form a tion (Pe rm ia n/Pe nnsylva nia n/Mississippia n)—  Lim esto ne, siltsto ne, 

sa ndsto ne, c la ysto ne, b la c k sha le a nd m a ro o n to  red o r white o rtho qua rtzite.  Sub divided 
into  six info rm a l divisio ns in the Glendo  a rea  (Lo ve a nd o thers, 1949) no rth a nd west o f 
this qua dra ngle (Denso n a nd Bo tinelly, 1949), b ut b ec a use o f fa c ies sha nges where so m e o f 
the divisio ns c o uld no t b e distinguished a s m a p p a b le units, o nly fo ur units in the Ha rtville 
Fo rm a tio n a re designa ted o n this qua dra ngle, c o m b ining severa l o f the divisio ns 

 
Ha rtville  Form a tion, division 1 (Pe rm ia n/Pe nnslyva nia n)—Sa ndsto ne, sha le, do lo m ite, 

a nd b rec c ia  b eds, c o nta ins so m e Ea rly Perm ia n (Wo lfc a m p io n) fo ssils.  U p p er third is so ft 
yello w-wea thering, p o ro us sa ndsto ne, m iddle third is reddish sa ndy lim esto ne o r lim ey 
sa ndsto ne with c o nsp ic uo us b right red so ft lim esto ne a t b a se; a nd lo wer third is b rec c ia  o f 
p urp lish-red lim esto ne a nd red sa ndsto ne.  To ta l thic kness o f divisio n 1 a b o ut 75 m  (250 
feet) 

 
Ha rtville  Form a tion, divisions 2 a nd 3 (Pe nnslyva nia n)—Interb edded gra y lim esto ne, b uff 

to  c ha lky white lim esto ne a nd do lo m ite, p ink do lo m ite, b uff a eo lia n sa ndsto ne (To m  
Ahlb ra ndt, U .S. Geo lo gic a l Survey, p erso na l c o m m unic a tio n, 1995), gra y, red, a nd m a ro o n 
silt a nd c la ysto nes, a nd thin b la c k sha les.  Divisio ns 2 a nd 3 a re c o m b ined a nd m a p p ed 
to gether fo llo wing Denso n a nd Bo tinelly (1949) b ec a use the do lo m ites in divisio n 2 gra de 
la tera lly into  m a ssive lim esto ne like tho se in divisio n 3.  Bra c hio p o ds a re c o m m o n in 
lim esto ne a nd do lo m ite la yers. And fusulinids a re rep o rted in fine-gra ined c la stic  la yers 
(Denso n a nd Bo tinelly, 1949).  Fo rm s ledged slo p es a nd c liffs c o m m o nly c o vered with 
M o unta in M a ho ga ny.  Ab o ut 90 m  (300 feet) thic k in the a rea  

 

Ha rtville  Form a tion, divisions 4 a nd 5 (Pe nnslyva nia n)—Interb edded m a ro o n, red, p ink, 
a nd gra y siltsto nes a nd c la ysto nes, gra y, b ro wn, a nd b uff lim esto ne, p ink do lo m ite, a nd thin 
gra y sa ndsto nes.  Divisio ns 4 a nd 5 a re c o m b ined a nd m a p p ed to gether fo llo wing Denso n 
a nd Bo tinelly, 1949.  Fo rm s sm o o th slo p es with lim esto ne o utc ro p s; a b o ut 75 m  (250 feet) 
thic k in the a rea  

 
Ha rtville  Form a tion, division 6 (Pe nnslyva nia n/Mississippia n)—Well-indura ted m a ro o n 

to  red to  lo c a lly white o rtho qua rtzite; fo rm s c liffs a nd ro c ky kno lls; dep o sited o n a  well-
develo p ed ka rst surfa c e, a nd fills sinkho les a nd c a verns in the underlying Guernsey 
Lim esto ne; thic kness 0 to  37 m  (0 to  120 feet) 

 
Gu e rnse y Form a tion Lim e stone  (Mississippia n/De vonia n)—Gra y lim esto ne with lo c a l b eds 

a nd zo nes o f c hert; b ra c hio p o ds c o m m o n; thic kness 0 to  55 m  (0 to  180 feet).  Fo rm s 
sm o o th to  ledged slo p es c o m m o nly c o vered with M o unta in M a ho ga ny.  Sa nds a nd 
Sa ndb erg (1987) c o nsidered a ll exc ep t the lo werm o st p a rt o f this unit equiva lent to  
m em b ers o f the M a diso n Lim esto ne a nd rejec ted the use o f the na m e Guernsey Fo rm a tio n 
a s b eing sup erfluo us 

 
Qu a rtzite  of De vonia n or Ca m b ria n a g e — Gra y to  red to  c rea m -c o lo red, c o a rse-gra ined c ro ss-

b edded o rtho qua rtzite fo und in lenses lo c a lly thro ugho ut the a rea .  Po ssib ly equiva lent to  
the Dea dwo o d Qua rtzite (Ca m b ria n) o r the lo werm o st p a rt o f the Englewo o d Fo rm a tio n 
a nd the Frem o nt Ca nyo n Sa ndsto ne (Devo nia n), b a sed o n wo rk b y Sa ndo  a nd Sa ndb erg 
(1987) 

 
Me ta dolom ite  (Ea rly Prote rozoic or La te  Arch e a n)— Gra y, p ink, white, a nd yello w, m edium -

gra ined do lo m ite a nd m a rb le, trem o lite do lo m ite, silic eo us do lo m ite, a nd lim esto ne.  
Trem o lite o c c urs a s ra dia ting b la des resem b ling turkey tra c ks.  Co nta ins a b unda nt 
c o nc entric a lly la yered a lga l stro m a to litic  m o unds.  Only exp o sed lo c a lly in the ea sternm o st 
p a rt o f the qua dra ngle 

 
Undifferentiated Precambrian rocks (o nly in c ro ss sec tio n) 
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