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ABSTRACT 

The sou th  end of  t h e  Pavant Mountains i s  s i t u a t e d  160 mi l e s  
sou th  o f  S a l t  Lake C i t y  between US Highways 91  and $9 ,  and i m -  
med ia t e ly  s o u t h  o f  Kanosh i n  t h e  s o u t h e a s t  co rne r  o f  M i l l a r d  
County, Utah. The Pavant Range i s  s i t u a t e d  a s t r i d e  t h e  bound- 
a r y  between t h e  Basin  and Range and Colorado P l a t e a u  Provinces.  

A complete s e c t i o n  o f  sedimentary  rocks ,  r e p r e s e n t i n g  
every p e r i o d  s i n c e  Precambrian t ime ,  i s  exposed i n  t h e  sou th  
end of t h e  Pavant Range. I n  g e n e r a l ,  Paleozoic  s t r a t a  aggre-  
g a t i n p  10,122 f e e t  a r e  s i m i l a r  t o  u n i t s  de sc r ibed  i n  t h e  Great 
Bas in ,  t h o i ~ g h  somewhat t h i n n e r ,  and r e f l e c t  a  s h e l f  t o  proxi-  
mal rn iogeosyncl inal  d e p o s i t i o n a l  environment,  Mesozoic- 
Cenozsic sediments  a r e  cont inuous  wi th  s t r a t i g r a p h i c  u n i t s  
o f  t h e  Colorado P l a t e a u ,  b u t  l ' i t h o l o g i e s  r e v e a l  d i v e r s e  depo- 
s i t i o n a l  environments,  

E x t r u s i v e  v o l c a n i c s ,  which sp read  n o r t h  from t h e  blarysvale 
a r e a  d u r i n g  La t e  T e r t i a r y  t ime ,  cover  much of  t h e  sou th  end of 
t h e  Pavant  Mountains, Various t y p e s  i n c l u d e  r h y o l i t e ,  q u a r t z  
l a t i t e ,  agplomerate ,  t u f f ,  and b a s a l t s ,  Volcanics o f  t h e  
Mount Belknap S e r i e s ,  mos t ly  r h y o l i t e ,  cover  t h e  sou th  end of  
t h e  a r e a  i n v e s t i g a t e d .  

The Pavant o v e r t h r u s t  f a u l t  p l a c e s  Cambrian q u a r t z i t e s  
and ca rbona t e s  on t'op o f  J u r a s s i c  sands tone ,  Minimum d i sp l ace -  
ment a l o n p  t h i s  f a u l t  i s  1 5  m i l e s  and t h e  sou thern  edge of t h e  
upper p l a t e  p robably  l i e s  w i t h i n  t h e  mapped a r e a o  Normal 
f a u l t i n p  i s  a  common s t r u c t u r a l  f e a t u r e  i n  t h e  range ,  e s p e c i a l l y  
a l o n ~  t h e  west  f a c e .  

S u l f u r ,  f l u o r s p a r ,  and minor base  n e t a l s ,  g e n e t i c a l l y  a s -  
s o c i a t e d  w i th  i n t r u s i v e s  i n  t h e  Tushar Range immediately t o  t h e  
sou th ,  occu r  a s  v e i n  m i n e r a l s  of commercial grade i n  t h e  a rea , ,  



I N T R O D U C T I O N  

L O C A T I O N  A N D  ACCESSIBILITY 

The Pavant Range i s  s i t u a t e d  i n  s o u t h - c e n t r a l  Utah about  
l5O m i l e s  s o u t h  of S a l t  Lake Ci ty .  Only t h e  southernmost  p a r t  
o f  t h e  r ange ,  i n  t h e  s o u t h e a s t  c o r n e r  o f  Mi l l a rd  County, i s  
considered i n  t h i s  r e p o r t ,  Corn Creek l i e s  approximately  on 
the  n o r t h e r n  boundary of  t h e  mapped a r e a ,  and US Highway 91 
and Utah Highway 13 form t h e  wes te rn  and  sou thern  boundar ies  
r e s p e c t i v e l y .  The s e t t l e m e n t  o f  Kanosh (pop. 476) i s  s i t u a t e d  
approximately  on t h e  n o r t h e r n  boundary o f  t h e  a r e a ,  

Longi tudes  1 1 ~ ~ 1 7  and 112'36' west  and l a t i t u d e s  3g034' 
and 38O47' n o r t h  encompass t h e  a r e a .  

US Highway 91, p a r a l l e l i n g  t h e  west  f a c e  of t h e  Pavant 
Range, i s  a major  r o u t e  o f  t r a v e l ,  and t h u s  i s  t h e  main a c c e s s  
road. Utah Highway 13 connec ts  US Highways 91 and 89 through 
Clear Creek Canyon g i v i n g  ea sy  a c c e s s  t o  t h e  sou th  end o f  t h e  
:-ange. The US F o r e s t  S e r v i c e  ma in t a in s  a g r a v e l  road which 
connects  Kanosh wi th  C lea r  Creek Canyon r e n d e r i n g  a c c e s s i b l e  
the i n t e r i o r  o f  t h e  rangeo  I n  a d d i t i o n ,  t h e  F o r e s t  Sc rv i ce  has 
cons t ruc ted  s e v e r a l  j eep  t r a i l s ,  some of which t h e  Cat t lemen 's  
Associa t ion m a i n t a i n s ,  a l l o w i n g  p e n e t r a t i o n  t o  t h e  h i g h e r  
e l eva t ions .  

PHYSICAL FEATURES AND WATER RESOURCES 

The Pavant Mountains t r e n d  e s s e n t i a l l y  no r th - sou th ;  how- 
e-ver a t  t h e  sou th  end ,  i n  t h e  a r e a  o f  t h e  p r e s e n t  i n v e s t i g a t i o n ,  
the r ange  makes a n  a r c u a t e  swing toward t h e  sou thwes t ,  These 
southwest t r e n d i n g  s t r a t a  hold  up a s e r i e s  o f  h igh r i d g e s  t h a t  
a r e  deep ly  d i s s e c t e d  by numerous canyons, 

E x t r u s i v e  v o l c a n i c s ,  sp read ing  no r th  from t h e  hlarysvale 
volcanic c e n t e r ,  have merped w i t h  t h e  sedimentary  s t r a t a  a t  
the s o u t h  end o f  t h e  range,  The e r o s i o n a l  edge of t h e  volcan- 
i c s  forms a s t r i k e  v a l l e y  d i v i d i n g  t h e  range i n t o  two n o r t h e a s t -  
southwest t r e n d i n p  r i d g e s  wi th  t h e  vo l can i c  r i d g e  s t a n d i n g  i n  
hipher  r e l i e f ,  

Re l i e f  i n  t h e  mapped a r e a  i s  4175 f e e t  w i t h  a  maximum 
e l e v a t i o n  of 9310 f e e t  above mean sea l e v e l  and  a minimum 
e l e v a t i o n  of abou t  5135 f e e t ,  Rhyo l i t e  of  t h e  Mount Belknap 
S e r i e s  i s  e a s i l y  d i s s e c t e d  and forms s teep-wal led  canyons, and 
the c l i f f  forming h a b i t  of  t h e  r e s i s t a n t  Navajo Sandstorie adds  
t o  t h e  r u ~ g e d n e s s  of  t h e  a r e a .  F a u l t i n g  of t h e  competent 
Paleozoic  ca rbona t e s  produces rugged topography on the  west 
s lope o f  t h e  range,  

The Second Creek-Corn Creek system d r a i n s  most of t h e  
area and forms a p e r e n n i a l  s t ream which i s  a n  impor tan t  source  
of i r r i g a t i o n  w a t e r  f o r  t h e  people  o f  Kanosh. Seve ra l  s ag  
ponds e x i s t  n e a r  Baker Canyon i n t o  which l a r g e  i n f e r m i t t a n t  
s treams empty; r e c e n t  d r i l l i n g  has  proven l a r g e  r e s e r v e s  of 
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ground w a t e r  i n  t h e s e  l o c a l i t i e s ,  Except  f o r  Corn Creek a l l  
s t r e a m s  emptying i n t o  Pavant  V a l l e y  from t h e  s o u t h e r n  end o f  
t h e  mounta ins  a r e  i n t e r m i t t a n t  even though s p r i n g s  e x i s t  n e a r  
t h e  heads  o f  s e v e r a l  o f  t h e  l a r g e r  canyons. Water f rom t h e s e  
s p r i n g s  s5nks  q u i c k l y  i n t o  t h e  s t r e a m  bed g r a v e l ,  emerging 
b r i e f l y  a t  o u t c r o p s  o f  bedrock ,  and u l t i m a t e l y  e n t e r i n g  Pavant 
Va l l ey  r e c h a r g i n g  t h e  ground w a t e r  r e s o u r c e s ,  

The w a t e r  r e s o u r c e s  o f  t h e  v a l l e y  have n o t  y e t  been f u l l y  
e x p l o i t e d .  The w a t e r  t a b l e  i n  a w e l l  seven m i l e s  due west  o f  
Kanosh and  1$ m i l e s  n o r t h  o f  t h e  mountain f r o n t  s t a n d s  a t  
68 f e e t  (Moore, p e r s o n a l  communication)., Th i s  same w e l l ,  b o t -  
tomed i n  a v e s i c u l a r  b a s a l t ,  d e l i v e r s  5.33 second- - fee t  o f  w a t e r  
on vacuum. While t h i s  f i p u r e  i s  somewhat above a v e r a g e ,  it i s  
i n d i c a t i v e  o f  t h e  p o t e n t i a l  o f  t h e  v a l l e y .  

A v i r t u a l  underpround s t r e a m  f l o w s  t o  t h e  surfa i ;e  a t  Bie 
S p r i n g  i n  Corn Creek Canyon, T h i s  s p r i n g  i s  l o c a t c d  'Yong 
t h e  t r a c e  of t h e  Pavant  o v e r t , h r u s t  f a u l t  and produci.s 1+075 
s e c o n d - f e e t  o f  w a t e r  (measured  A p r i l  10,  1 9 5 9 ) "  S e v e r a l  smal l -  
e r  s p r i n ~ s  a r e  l o c a t e d  a l o n c  t h e  same f a u l t  t r a c e .  

F e a t u r e s  o f  g l a c i a t i o n  a r e  n o t  found  i n  t h e  s o u t h c r n  pa r t  
o f  t h e  Pavant  blountains though t h e y  a r e  p r e v a l e n t  fur,r ,her nort,ll 
i n  t h e  r a n r e  ( I , a i ~ t e n s c h l a p e r ,  1952,  p,  146) and i n  i - l l t ,  'I'ushar 
Mountains j u s t  s o u t h  o f  C l e a r  Creek ( C a l l a g h a n ?  1939 ,  n o  4 4 i ) ,  

The Pavant  Range i s  s i t u a t e d  a s t r i , d e  t h e  boundary becween 
t h e  Grea t  Bas in  and  t h e  Colorado P l a t e a u  and s t r u c t u r a l  and 
t o p o g r a p h i c  ( f e a t u r e s  o f  b o t h  p r o v i n c e s  a r e  recogni  z a b l - e ,  
F'enneman (1931,  p o  297) p l a c e d  t h e  Pavant  Range e n t i r e l y  wi th-  
i n  t h e  b o u n d a r i e s  o f  t h e  High P l a t e a u s  s u b - d i v i s i o n  of '  t h e  
Colorado P l a t e a u ,  though he obse rved  t h a t  t h e  r a n c e  d i d  no t  f ' i t  
s a t i s f a c t o r i l y  i n t o  t h i s  c l a s s i f i c a t i o n ,  The range  l l e s  com- 
p l e t e l y  w i t h i n  t h e  i n t e r n a l  d r a i n a g e  b a s i n  o f  t h e  R a s ~ n  and 
Range P r o v i n c e ;  s u f f i c i e n t  r e a s o n  pe rhaps  f o r  i n c l u d i n ~  t h e  
mountains i n  t h a t  P rov ince ,  Dutton e a r l i e r  s u g p e s t e d  (1850,  
P O  3 )  t h a t  t h e  boundarv m i ~ h t  b e s t  be drawn a t  t h e  F a l e o z ~ i c -  
Mesozoic c o n t a c t  t h r o u g h  c e n t r a l  Utah. Such a  d i v i s i o n  would 
p l a c e  p a r t s  of t h e  ranKe i n  each I 'rovince. 

CLIMATE A N D  VEGETATION 

The wea the r  s t a t i o n  a t  F i l l m o r e ,  Utah r e p o r t e d  a n  annual  
a v e r a g e  t e m p e r a t u r e  o f  51.4 d e p r e e s  f a h r e n h e i t  f o r  t h e  p e r i o d  
o f  1948 t o  1959 w i t h  J a n u a r y  and  J u l y  b e i n c  t h e  col .des t  and 
h o t t e s t  months r e s p e c t i v e l y .  Dur ing t h e  same p e r i o d  of  t ime  
t h e  a v e r a g e  a n n u a l  p r e c i p i t a t i o n  was 1 5 . 5  i n c h e s  w i t h  December 
b e i n p  t h e  w e t t e s t  month and June  b e i n g  t h e  d r i e s t ,  

The Grea t  B a s i n  i s  e f f e c t i v e l y  i n  t h e  r a i n  shadow o f  t,he 
High S i e r r a s  o f  e a s t e r n  C a l i f o r n i a .  The e f f e c t s  o f  havinp t h e  
a tmospher ic  w a t e r  e x t r a c t e d  from t h e  w e s t e r l y  winds by t h i s  
mountainous b a r r i e r  a r e  s e v e r e l y  f e l t  th rouphou t  t h e  Great  
Bas in ,  even a t  t h e  e a s t e r n  edge.  



The above ,  and o t h e r  meteoro1op;ical  c o n d i t i o n s ,  have pro- 
duced a n  a r i d  t o  s e m i - a r i d  c l i m a t e  on t h e  west  s l o p e  o f  t h e  
Pavant  Mountains.  When r a i n  s t o r m s  o c c u r  t h e y  u s u a l l y  come a s  
c l o u d b u r s t s  o f  s h o r t  d u r a t i o n .  A heavy snow pack c o l l e c t s  i n  
t h e  h i p h e r  e l e v a t i o n s  d u r i n g  t h e  w i n t e r  months and t h e  com- 
m u n i t i e s  a t  t h e  f o o t  o f  t h e  mounta ins  a r e  a b l e  t o  use  much o f  
t h i s  ~ v a t ~ e r  by methods o f  i r r i g a t i o n  and i n d i r e c t l y ;  by e x p l o i t -  
i n g  t,he  round w a t e r  r e s o u r c e s ,  

The u s u a l  d e s e r t  f l o r a  o f  s a g e  b r u s h ,  and c a c t i  f l o u r i s h  
on t h e  v a l l e y  f l o o r s  a round  t h e  Pavant .  The l e s s  rugped s l o p e s  
a r e  s p a r s e  t o  t h i c k l y  covered  w i t h  s c r u b  oak ,  i n t e r r u p t e d  occa- 
s i o n a l l v  by s t a n d s  o f  r e d  c e d a r  and  c l i f f  r o s e o  Higher  on t h e  
s l o p e s ,  e s p e c i a l l y  on t h e  n o r t h  s i d e s ,  p inon  p i n e s  a r e  found 
~ r o w i n p ,  Along t h e  h i p h  v o l c a n i c  r i d p e  i n  t h e  s o u t h e a s t  w r t  
o f  t h e  a r e a  d e n s e  s t a n d s  o f  a s p e n  occur .  The deep canyons ,  
c o n t a i n ;  ng p e r e n n i a l  s t r e a m s ,  s u p p o r t  a l u s h  ~ r o w t . h  o f  c o t t o n -  
woods, box e l d e r s ,  map les ,  and bunch g r a s s ,  and  where c a t t l e  
f r e q u e n t  t h e  s t r e a m s  c u c k l e b u r r s  a r e  foundo  The US Department 
o f  A ~ r i c u l t u r e  h a s  p l a n t e d  s e v e r a l  g r a s s  p l o t s  o f  smooth brome 
(Bromus i n e r m i s )  w i t h i n  t h e  a r e a .  

FIELD WORK 

F i e l d  work was i n i t i a t e d  i n  September 1958 and completed 
i n  June  o f  1959. Geo log ic  d a t a  was p l o , t t e d  on a e r i a l  photo- 
g r a p h s  h a v i n g  a s c a l e  of a p p r o x i m a t e l y  1 :21 ,000  a s  o b s e r v a t i o n s  
were made i n  t h e  f i e l d .  With t h e  a i d  o f  t h e  s t e r e o s c o p e  f o r -  
m a t i o n a l  c o n t a c t s  were drawn on t h e  photopraphs  a f t e r  b e i n g  
l o c a t e d  a l o n g  t r a v e r s e s  made d u r i n g  t h e  c o u r s e  o f  f i e l d  work, 
P l o t t i n p  o f  t h e  cont ,ac t  between v o l c a n i c s  and s e d i m e n t s  and 
t h e  unconformable  c o n t a c t  between P r i c e  R i v e r  cong lomera tes  and  
o l d e r  beds  d i d  n o t  l e n d  i t s e l f  r e a d i l y  t o  t h e  above method; 
c o n s e q u e n t l y  t h e  a r e a l  e x t e n t  o f  t h e  v o l c a n i c s  a n d  t h e  conglom- 
e r a t e s  was mapped b.7 walk in^ o u t  t h e  c o n t a c t s .  A s m a l l  p a r t  
o f  t h e  v o l c a n i c s  was mapped u s i n g  t h e  S e v i e r  Q u a d r a n g l e  Topogra- 
p h i c  map a s  a b a s e ,  

The d a t a  t h u s  p l o t t e d  on t h e  a e r i a l  p h o t o ~ r a p h s  a n d  topo- 
p r a p h i c  map was t r a n s f e r r e d ,  i n  whole,  t o  c o n t r o l l e d  photo-  
mosa ics  from which t h e  f i n a l  d r a f t  o f  t h e  map accompanying t h i s  
r e p o r t  was madeo 

C h a r a c t e r i s t i c  r o c k  and f o s s i l  samples  were c o l l e c t e d  f o r  
l a b o r a t o r y  s t u d y ,  a n d  s t r a t i g r a p h i c  s e c t i o n s  were measured 
w i t h  s t e e l  t a p e .  

PREVIOUS WORK 

Before  1946 no d e t a i l e d  work had been done i n  t h e  Pavant  
Mountains.  Wheeler  (1875, p. 59) was pe rhaps  t h e  f i rs t  t o  
r e f e r  t o  t h e  geo logv  o f  t h e  r a n g e  i n  a p u b l i s h e d  r e p o r t ,  I n  
h i s  r e p o r t  on t h e  Survey  West o f  t h e  1 0 0 t h  Mer id ian  he i n c l u d e d  
a c r o s s  s e c t i o n  t o  s u p p o r t  h i s  h y p o t h e s i s  o f  a  L a t e  J u r a s s i c  
u n l i f t  of t h e  range .  H i s  c r o s s  s e c t i o n  showed n e i t h e r  Basin 
and R a n ~ e  f a u l t i n g  n o r  t h e  major  o v e r t h r u s t ,  though t h e  s t r a t i -  



g r a p h i c  r e l a t i o n s  were e s s e n t i a l l y  c o r r e c t .  Dut ton  (1880, p o  
3 ) ,  u n s a t i s f i c d  ~ 5 t h  t h e  e x i s t i n g  c l a s s i f i c a t i o n  of t h e  Favant  
Ranpe as  b e l o n g i n p  t o  t h e  Colorado P l a t e a u ,  concluded t h a t  t h e  
l i n e  s e p a r a t i n p  t h e  p r o v i n c e s  s h o u l d  be drawn a t  t h e  P a l e o z o i c -  
Mesozoic c o n t a c t  i n  t h e  Pavant  Hanpe. Dut ton  i n c l u d e d  a c r o s s  
s e c t i o n  b y  E. E. Howell which showed t h e  s t r u c t u r a l  r e l a t i o n s ,  
i n  a d d i t i o n  t o  t h e  s t r a t i g r a p h i c  r e l a t i o n s ,  t o  be p e n e r a l l y  
c o r r e c t .  G i l b e r t  (1890 ,  p. 3 3 5 ) ,  i n  c o n n e c t i o n  w i t h  h i s  Lake 
Ronnev i l l e  s t u d i e s ,  made b r i e f  r e f e r e n c e  t o  t h e  b a s a l t  f l o w  i n  
t h e  n o r t h w e s t  c o r n e r  of  t h e  mapped a r e a .  

R e c e n t l y  much d e t a i l e d  g e o l o g i c  work h a s  been done n o r t h  
of  Corn Creek. Maxey (1946, p ~ ,  324-356) mapped t h e  w e s t  s l o p e  
o f  t h e  moirntains  between Corn Creek and P i o n e e r  Creek i n  con- 
j u n c t i o n  w i t h  prollnd w a t e r  s t u d i e s  i n  Pavan t  V a l l e y ,  I-Iis work 
was a " d e t a i l e d  r e c o n n a i s s a n c e t t  i n  t h a t  a t h i c k  s e c t i o n  o f  
Cambrian c a r b o n a t e s  was n o t  d i f f e r e n t i a t e d  and t h e  t h i c k  
C r e t a c e o u s - T e r t i a r y  s e d i m e n t a r y  s e q u e n c e ,  fo rming  the e a s t  
s l o p e  o f  t h e  r a n p e ,  was lumped a s  t h e  "Wasatchll Fol~rnat ion,  

I n  1952 L a u t e n s c h l a g e r  comple ted  a d e t a i l e d  s t u d y  of t h e  
e a s t  s l o p e  of t h e  Pavan t  Mounta ins  from R i c h f i e l d  t o  F~o~rnd 
Val ley .  And i n  1954 Tucker  worked o u t  t h e  geolocy  o f  t h e  
S c i p i o  Q u a d r a n g l e ,  t h u s  c .omplet inp g e o l o g i c  mapping i n  t h e  
n o r t h  end of t h e  r anpe .  

C a l l a g h a n  (1939, ppo  438-452) and K e r r  (1957) have pub- 
l i s h e d  t h e  r e s u l t s  o f  t h e i r  work on t h e  v o l c a n i c  sequence  i n  
t h e  Tushar  K o u n t a i n s  j u s t  s o u t h  o f  t h e  Pavant  Range. 

I n  a small a r e a  j u s t  n o r t h  o f  Corn Creek t h e  p r e s e n t  s t u d y  
o v e r l a p s  w i t h  t h e  wqrk of Maxey. Though t h e r e  i s  o v e r l a p p i n e ,  
and c o n s i d e r a b l e  g e o l o p i c  work h a s  been  done i n  a d j s c e n t  a r e a s ,  
a  comple te  P a l e o z o i c  s e c t i o n  w i t h  l a r g e  a r e a l  e x t e n t ,  c o n f i n e d  
w i t h i n  t h e  l i m i t s  o f  t h e  p r e s e n t  s t u d y ,  h a s  r e q u i r e d  t h a t  t h e  
i n v e s t i g a t i o n  be  conducted  a l o n c  new l i n e s .  

PURPOSE A N D  SCOPE 

G e o l o p i s t s  whose i n t e r e s t  h a s  been i n  e i t h e r  clie Grea t  
Bas in  o r  t h e  P l a t e a u  Count ry  have l o n g  been i n  need of' s t r a t i -  
g r a p h i c  d e s c r i n t i o n s  from a n  a r e a  a l o n r  t h e i r  mutua l  bound- 
a r i e s ,  P a l e o z o i c  s e d i m e n t s  a r e  o n l y  s c a n t i l y  known from t h e  
Colorado P l a t e a u ,  b e i n p  c o v e r e d  by t h e  l a t e r  Mesozoic sequence ,  
and t h e  Mesozoic s e d i m e n t s  a r e  v i r t u a l l y  unknown i n  t h e  G r e a t  
Bas in ,  h a v i n ~  l o n p  been  e r o d e d  away. Working o u t  t h e  s t r a t i -  
g r a p h i c  and  s t r u c t u r a l  r e l a t i o n s  i n  t h e  t r a n s i t i o n  zone w i l l  
a i d  s u b s t a n t i a l l v  i n  p i v i n g  c o n t i n u i t y  t o  t h e  geologv o f  t h e s e  
two i m p o r t a n t  ~ e o l o p i c  p r o v i n c e s .  

The i n v e s t i g a t i o n  o f  t h e  s o u t h  end o f  t h e  Pavant  Range 
was u n d e r t a k e n  i n  t h e  i n t e r e s t  o f  t h e  a'bove c a u s e .  While 
~ e o l o p i c  maps o f  a r e a s  a s t r i d e  t h i s  boundary e x i s t ,  nowhere 
o u t s i d e  t h e  p r e s e n t  a r e a  i s  a  comple te  Pa leozoic-Mesozoic  
s e c t i o n  exnosed .  And t h e  s e c t i o n  i n  t h e  Pavant  Mountains  was 
found t o  be  more comple te  t h a n  a t  f i rs t  s u s p e c t e d ,  



Due t o  t h e  f o r t u i t o u s  exposure o f  some 17,264 p l u s  f e e t  
of' beds o r i r - i n a l l y  d e n o s i t e d  i n  t h i s  a r e a  primary emphasis 
has  been p laced  on s t r a t i p r a p h y  and s t r u c t u r e .  The igneous 
and economic a s p e c t s  o f  t h e  r e ~ i o n  a r e  touched on b r i e f l y ,  bu t  
occuny a  subo rd ina t e  p l a c e  i n  t h i s  r e p o r t .  



STRATIGRAPHY 

GENERAL FEATURES 

The r o c k s  i n  t h e  s o u t h  end o f  t h e  Pavant  Range may be 
d i v i d e d  i n t o  f o u r  m a j o r  groups .  Along t h e  n o r t h w e s t e r n  f r o n t  
of t h e  r a n g e ,  between Corn Creek a n d  Baker Canvon, t h i c k  sec -  
t i o n s  of mar ine  P a l e o z o i c  c a r b o n a t e s  and sands  a r e  exposed i n  
t h e  o v e r t u r n e d  l i m b  o f  a n  a s y m m e t r i c a l  s y n c l i n e ;  t h e  c e n t e r  
of t h e  r a n g e  i s  composed o f  Mesozoic r e d b e d s  and  e o l i a n  de- 
p o s i t s ;  t h e  e a s t e r n  s l o p e  o f  t h e  mounta ins  i s  made u v  o f  a n  
eas tward  d i p p i n p  sequence  o f  post-Laramide f l u v i a t i l e  and 
l a c u s t r i n e  d e p o s i t s ;  and T e r t i a r y  r h y o l i t e  now c o v e r s  t h e  
sed imenta rv  r o c k s  a t  t h e  s o u t h  end o f  t h e  r a n g e .  

The mapped a r e a  c o v e r s  a p p r o x i m a t e l y  200 s q u a r e  m i l e s ,  
S t r a t i f i e d  s e d i m e n t a r y  r o c k s  a r e  exposed i n  a b o u t  two t h i r d s  
of t h i s  a r e a  w i t h  a n  a g g r e g a t e  t h i c k n e s s  o f  n e a r l y  15 ,000 
f e e t ,  A l l  sys tems  s i n c e  Precambrian  t i m e  a r e  r e p r e s e n t e d ,  
i n c l u d i n p  some q u e s t i o n a b l e  S i l u r i a n  d o l o m i t e s ,  t o  g i v e  a  com- 
p l e t e  s e c t i o n  w i t h  a r e l a t i v e l y  c o n t i n u o u s  h i s t o r i c a l  r e c o r d ,  

The u s e  o f  t h e  p h r a s e  "complete s e c t i o n v  i n  t h i s  paper  
i s  n o t  t o  b e  c o n s t r u e d  a s  meaning t h e  g e o l o g i c  r e c o r d  i s  wi th -  
out  d e p o s i t i o n a l  b r e a k s ,  f o r  such  i s  n o t  t h e  c a s e ,  Rut a l l  
sed iments  o r i g i n a l l y  d e p o s i t e d  i n  t h e  a r e a ,  which s u r v i v e d  
subsequent  p e r i o d s  o f  e r o s i o n ,  a r e  now exposed,  w i t h  t h e  ex- 
c e p t i o n  o f  t h e  Upper Cambrian Opex Dolomite which i s  exposed 
j u s t  o u t s i d e  t h e  n o r t h e r n  boundary o f  t h e  mapped a r e a ,  D r i l l -  
i n p  r e c o r d s  ob t h e  p i e c i n g  t o g e t h e r  o f  s t r a t i g r a p h i c  s e c t i o n s  
from s u r r o u n d i n g  l o c a l i t i e s  would n o t  make t h e  s e c t i o n  more 
complete,  e x c e p t  t o  i n c l u d e  t h e  Opex Dolomite,  

CAMBRIAN SYSTEM 

T i n t i c  Q u a r t z i t e  

D e f i n i t i o n :  Lough l in  (1919, p ,  23)  d e f i n e d  t h e  T i n t i c  Q u a r t -  
z i t e  t o  i n c l u d e  o v e r  6000 f e e t  o f  g r a y i s h - w h i t e  t o  v e r y  p a l e  
pink q u a r t z i t e  composed o f  a l m o s t  p u r e  q u a r t z  w i t h  s e v e r a l  
t h i n  p e b b l e  cong lomera te  beds .  The T i n t i c  i s  conformably over-  
l a i n  bv t h e  Ophir  Format ion  a n d  t h e  b a s e  i s  n o t  exposed i n  t h e  
type  l o c a l i t y  on Q u a r t z i t e  Ridge n e a r  Eureka,  Utah, Cross- 
bedding i s  o c c a s i o n a l l y  c o n s p i c u o u s ,  b u t ,  more o f t e n ,  bedding 
f e a t u r e s  o f  any k i n d  a r e  n o t  obse rved .  The b r e a k i n p  up o f  t h e  
fo rmat ion  i n t o  r u b b l e  o f  b l o c k s  up  t o  3 f e e t  i n  t h i c k n e s s  i s  
l a r g e l y  c o n t r o l l e d  by a w e l l  d e f i n e d  j o i n t  sys tem,  

D i s t r i b u t i o n  - and l i t h o l o g y :  I n  t h e  s o u t h  end o f  t h e  Pavant 
R a n ~ e  t h e  T i n t i c  Q u a r t z i t e  c r o p s  o u t  a l o n p  t h e  w e s t e r n  s l o p e  
of t h e  mounta ins  a n d  forms t h e -  h i p h  r i d g e '  i n  t h e  c e n t e r  o f A t h e  
range j u s t  n o r t h  o f  Corn Creek, The westernmost  exposures  
p a r a l l e l  US Highway 91 from 5 t o  m i l e s  west  o f  Kanosh where 
the f o r m a t i o n  r e s t s  i n  t h r u s t  r e l a t i o n s h i p  on younger P a l e o z o i c s .  
Imbr ica t ion  r e p e a t s  t h e  s e c t i o n  a t  l e a s t  3 t i m e s  which is 
r e a d i l y  shown by t h e  o c c u r r e n c e  of t h e  same l i m e s t o n e  bed of 



TABLE I 

STRATIGRAPHIC SUMNARY OF THE SOUTH PAVANT I\IOUNTAINS 

I ~ u a t e r n a r y  i I I 

Pavant  B a s a l t  1 1 2  f e e t (  B a s a l t ,  r e d d i s h - b l a c k ,  1 

i THICKNESS A G E  
Q u a t e r n a r y  

Q u a t e r n a r y -  
T e r t i a r y  
T e r t i a r y  

T e r t i a r v -  

Format ion  e r a t e ,  d e ~ p  reddish- ray ,. 
J u r a s s i c  Navajo Sands tone  1742 f e e t  Sands tone ,  b r i c k  r e d ,  f i n e ,  

T r i a s s j - c  C h i n l e  Format ion  274 f e e t  Sands tone  and  mudstone, 

CHARACTERISTIC LITHOLOGY 7 
S i l t ,  s and ,  and g rave la  I 

4 FORMATION 
Alluvium 

Format ion  
P r i c e  R i v e r  

v a r i e g a t e d ,  cross- ,bedded,  
T r i a s s i  c Shinarump 4.28 f e e t  G r i t s t o n e ,  s a n d s t o n e ,  and 

1 Conplomerate I I pebb le  conp;lomerate,  t a n . - '  
T r i a s s i c  Moenkopi 11054 f e e t 1  S i l t s t o n e ,  deep  r e d ,  r i p - ,  

v e s i c u i a r ,  1 
Boulder  conglomerate ,  
sand ,  and c l a y ,  i 
R h y o l i t e ,  b lue -g ray ;  Tuff;: 
A g ~ l o m e r a t e ;  Q u a r t z  L a t i t e ,  
Sandstone  and s i l t s t o n e ,  i 

I 

850 f e e t  

- 

Format ion  I ) s t o n e  and brown q u a r t z i t e <  
Simonson 1 239 f e e t  I Dolomite,  reddish-brown,  , 

S e v i e r  R i v e r  
Format i o n  

r e d  and brown, channeled"  i 
Pebble  t o  b o u l d e r  conglom- 

92 f e e t  

~ e v o n z  n 

S i l u r i a n  ( ? ) - 
Ordovic ian  
Ordov ic ian  

Ordov ic ian  

Cambrian 

Cambrian 
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t h e  Ophir  Formation a p p e a r i n g  t h r i c e  a c r o s s  t h e  low exposures  
o f  q u a r t z i t e .  North o f  Corn Creek t h e  T i n t i c  Q u a r t z i t e  a p p e a r s  
b r i e f l y  i n  t h e  mapped a r e a ,  b u t  i s  c u t  o u t  by t h r u s t i n g  and i s  
n o t  i n c l u d e d  i n  t h e  a l l o c h t h o n  s o u t h  o f  Monk S p r i n g ;  however 
t h e  f o r m a t i o n  forms t h e  h i p h  r i d g e  of  t h e  ranpe  and e x t e n d s  
t o  w i t h i n  5  m i l e s  o f  E s c a l a n t e  Pass  a t  t h e  n o r t h  end o f  t h e  
Pavant  Mounta ins  (Tucker ,  1954,  p. 1 4 ) .  S e v e r a l  s m a l l  k l i p p e n  
p a t c h e s  of T i n t i c  o c c u r  on t h e  h i g h e r  r i d g e s  between t h e  two major  
exposures .  

The T i n t i c  Q u a r t z i t e  i n  t h e  Pavant  Range i s  v e r y  s i m i l a r  
t o  t h a t  i n  t h e  t y p e  l o c a l i t v  i n  t h a t  it i s  predominant ly  
grayj -sh-whi te  g r a d i n g  t o  p a l e  p ink  i n  o c c a s i o n a l  t h i n  bands. 
Near t h e  b a s e  o f  t h e  exposed s e c t i o n  a mass ive  22 f o o t  bed 
o f  deep p u r p l e  q u a r t z i t e  o c c u r s .  S e v e r a l  pebble  conglomerate  
beds  as much as  two f e e t  t h i c k  may be observed th roughou t  t h e  
s e c t i o n ,  e s p e c i a l l y  n e a r  t h e  lowermost exposures .  Although 
t h e  rock  i s  h i g h l y  i n d u r a t e d  a n d  f r a c t u r e s  a c r o s s  t h e  p a i n ,  
i n d i v i d u a l  g r a i n s  can  u s u a l l y  be d i s t i n g u i s h e d .  The fo rmat ion  
i s  composed o f  a l m o s t  p u r e  v i t r e o u s  q u a r t z  w i t h  o c c a s i o n a l  
da rk  r e d d i s h - p u r p l e  p r a i n s  of c h e r t .  Yellow, brown, and r e d  
i r o n  s t a i n s  a r e  common on wea the red  s u r f a c e s .  The f o r m a t i o n  
i s  h i g h l y  f r a c t u r e d  due t o  d i s t u r b a n c e  i n  t h e  t h r u s t i n g  move- 
ment and t h e  bedding i s  obscured .  

Pe rhaps  a n o t a b l e  d i f f e r e n c e  between t h e  Pavant  s e c t i o n  
and t h e  t y p e  l o c a l i t y  i s  t h e  o c c u r r e n c e , o f  t h i n  a l t e r n a t i n g  
beds of g r e e n ,  p h y l l i t i c  s h a l e  w i t h  i r r e p u l a r  bedding i n  t h e  
unpermost 8 0 l f e e t  of t h e  f o r m a t i o n  i n  t h e  Pavant  Range. 

The b a s e  o f  t h e  f o r m a t i o n  i s  n o t  exposed;  t h e  s o l e  of t h e  
t h r u s t  p l a t e  c o u l d  c o n c e i v a b l y  cor respond  t o  t h e  s t r a t i g r a p h i c  
b a s e ;  however a  t h i n n i n g  from 2620 f e e t  t h i c k  on F i l l m o r e  
Peak ( L a u t e n s c h l a p e r ,  1952,  p. 18) t o  a n  e s t i m a t e d  t h i c k n e s s  
o f  1000 f e e t  a t  Monk S p r i n g  would seem t o  r u l e  o u t  t h i s  p o s s i -  
b i l i t y .  The s t r a t i g r a p h i c  r e l a t i o n s h i p  w i t h  t h e  s u p e r j a c e n t  
Ophir  Format ion  i s  conformable ,  and w i t h  t h e  c o n t a c t  p l a c e d  a t  
t h e  b a s e  o f  a  35  f o o t  t h i c k  deep  reddish-brown,  a r g i l l a c e o u s  
l i m e s t o n e  bed,  t h e  l i t h o l o g i c  change i s  a b r u p t .  

&, c o r r e l a t i o n ,  and  t h i c k n e s s :  F o s s i l s  were n o t  found i n  t h e  - 
T i n t i c  Q u a r t z i t e  i n  t h e  Pavant  Range; n e i t h e r  have t h e y  been 
r e p o r t e d  from o t h e r  l o c a l i t i e s .  The s i m i l a r i t y  o f  l i t h o l o g y ,  
however, l e a v e s  no doub t  a s  t o  t h e  c o r r e c t  i d e n t i f i c a t i o n  of t h e  
fo rmat ion .  

The same l i t h o l o g i c  sequence  o f  b a s a l  q u a r t z i t e s ,  t o  s h a l e s ,  
t o  c a r b o n a t e s  s u ~ g e s t  t h a t  t h e  T i n t i c  i n  t h i s  a r e a  may be cor-  
r e l a t e d ,  a t  l e a s t  i n  p a r t ,  w i t h  t h e  P r o s p e c t  Mountain Q u a r t z i t e  
of t h e  G r e a t  B a s i n ,  t h e  Rrigham Q u a r t z i t e  of  n o r t h e r n  Utah,  and 
t h e  T i n t i c  Q u a r t z i t e  a t  o t h e r  l o c a l i t i e s  i n  c e n t r a l  Utah.  
Walcot t  (1908 p. 1 7 1 )  found Lower Cambrian t r i l o b i t e s  i n  t h e  
o v e r l y i n p  s h a l e  i n  t h e  House Range, b u t  i n  t h e  n o r t h e r n  Wasatch 
Mountains he  found a lower  Middle Cambrian f a u n a ,  though t h e  
c o n t a i n i n g  s h a l e  bed o c c u p i e d  t h e  same l i t h o l o g i c  p o s i t i o n  i n  
t h e  sequence .  T h i s ,  t h e n ,  i n d i c a t e s  t empora l  t r a n s g r e s s i o n  from 



west t , n  e a s t  d u r i n g  Lower and Middle Cambrian t i m e ,  a  r e l a t i o n -  
s h i v  wlilch i s  i n  agreement  wi th  l a t e r  workers  i n  t h e  Middle 
Rockv Flountains. 

The t r i l o b i t e  f auna  found i n  t h e  o v e r l y i n g  s h a l e  i n  t h e  
course  o f  t h e  p r e s e n t  i n v e s t i g a t i o n  e s t a b l i s h e s  t h e  minimal age '  
f o r  t h e  T i n t i c  Q u a r t z i t e  i n  t h e  Pavant  Range as  lower  Middle 
Cambrian. Thus t h e  a g e  o f  t h e  f o r m a t i o n ,  a t  l e a s t  t h e  p a r t  
exposed,  i s ,  m o s t - l i k e l y ,  Lower Cambrian, 

The p e e n  p h y l l i t i c  s h a l e  beds  i n  t h e  upper  80  f e e t  o f  t h e  
f o r m a t i o n  a r e  l i t h o l o g i c a l l y  similar t o  t h e  Pioche S h a l e  of t h e  
G r e a t  Basin and  e q u i v a l e n c e  seems p o s s i b l e ,  a l t h o u g h  O l e n e l l u s  
was n o t  found. I f  t h e s e  beds may be c o r r e l a t e d  w i t h  t h e  Pioche 
S h a l e ,  t h e n  t h e  T i n t i c  Q u a r t z i t e  i n  t h i s  a r e a  can be  no younger 
t h a n  Lower Cambrian. 

The exposures  of T i n t i c  Q u a r t z i t e  on t h e  n o r t h  s i d e  o f  
White Sage F l a t  a r e  1293 f e e t  t h i c k .  

Ophir  Formation 

D e f i n i t i o n :  B u t l e r  (1920,  p, 374) d e s c r i b e d  t h e  Ophir  Formation 
from exposures  i n  Ophir  Canyon i n  t h e  Oqui r rh  Range appr0ximat.e- 
l y  20 m i l e s  southwest  o f  S a l t  Lake Ci ty .  The f o r m a t i o n  i s  pre- 
dominan t ly  papery  t o  t h i n  bedded f i s s i l e  s h a l e  w i t h  l i g h t  and 
d a r k  beds o f  l i m e s t o n e .  It was d e f i n e q  t o  i n c l u d e  t h e  s h a l e  
sequence between t h g  b a s a l  q u a r t z i t e s  a n d  t h e  mass ive  Cambrian 
c a r b o n a t e s  above. 

D i s t r i b u t i o n  - and l i t h o l o ~ y :  I n  t h e  Pavant  Mountains t h e  Ophir 
Formation i s  r e s t r i c t e d  t o  t h e  a l l o c h t h o n ;  hence i t s  d i s t r i b u -  
t i o n  i s  e s s e n t i a l l y  t h e  same as t h a t  o f  t h e  T i n t i c  Q u a r t z i t e .  
It does  n o t ,  however, o c c u r  as i s o l a t e d  p a t c h e s  r e s t i n g  on t h e  
Navajo Sandstone  a s  does  t h e  T i n t i c .  The Ophir  Formation i s  
w e l l  exposed on t h e  s o u t h  s i d e  o f  US Highway 91, 4 t o  6 m i l e s  
west  o f  Kanosh. There t h e  fo rmat ion  caps  t h e  t o p  o f  t h e  
q u a r t z i t e  h i l l s .  The Ophir  i s  c u t  o u t  by t h r u s t i n g  and i s  no t  
found sou th  of Monk Spring. 

The f o r m a t i o n  i s  predominant ly ' a rg i l l aceous  l i m e s t o n e  wi th  
s h a l e  i n t e r b e d s  comrnonly o c c u r i n g  throughout .  Two t h i c k ,  deep 
reddish-brown beds  a r e  d o l o m i t i c .  Dark g r a y ,  c o a r s e  c r y s t a l l i n e  
l i m e s t o n e s  i n  t h e  upper  h a l f  c o n t a i n  a h igh  pe rcen tage  o f  tri- 
l o b i t e  hash. A meringue s u r f a c e  i s  a  common wea the r ing  f e a t u r e  
on t h e  l i m e s t o n e s .  The s h a l e s  a r e  u s u a l l y  covered ,  bu t  where 
exposed,  t h e y  a p p e a r  s t e e l  g r a y  and have a papery  s p l i t t i n g  h a b i t .  
A 2-$ f o o t  t h i c k  s h a l e  bed a b o u t  midway i n  t h e  f o r m a t i o n  c o n t a i n s  
abundant  t r i l o b i t e  cephalons .  

&e, c o r r e l a t i o n ,  and t h i c k n e s s :  It was l o n g  t h o u g h t  t h a t  t h e  
Pioche  S h a l e  and t h e ~ p h i r  S h a l e  were l i t h o l o g i c  e q u i v a l e n t s ,  
a l t h o u q h  t h e  Ophi r ,  i n  t h e  e a s t e r n  p a r t  o f  t h e  Grea t  Basin, was 
c o n s i d e r e d  t o . b e  s l i g h t l y  younger.  Recent  s t r a t i g r a p h i c  and 
p a l e o n t o l o e i c a l  work i n  t h e  e a s t e r n  Grea t  Bas in ,  however, has 
shown t h a t  t h e  Ophir  i s  s t r a t i g r a p h i c a l l y  above t h e  Pioche 



(Rirby, p e r s o n a l  communicat ion) .  The r e l a t i o n s h i p s  d i s c u s s e d  
above would s u ~ p e s t  t h a t  t h e  same s t r a t i g r a p h i c  sequence o c c u r s  
i n  t h e  Pavant  Range. 

T r i l o b i t e s  c o l l e c t e d  from t h e  Ophir  Formation t h r e e  q u a r t -  
e r s  o f  a  m i l e  s o u t h  of t h e  g r a v e l  p i t  on Highway 91, o m i l e s  
west o f  Kanosh, e v i d e n t l y  d a t e  t h e  f o r m a t i o n  e a r l y  Pl iddle  
Cambrian. The f o l l o w i n g  t r i l o b i t e s  were t e n t a t i v e l y  i d e n t i -  

w r i t e r  

P a c h v a s p i s  
A l o k i s t o c a r e  s p ,  
B o u l s e n i a  o c c i d e n s  
P r o z a c a n t h o i d e s  (7) s p ,  

These forms have  e l e m e n t s  of b o t h  A l b e r t e l l a  and P ta rmigan ia  
faunas  ( R e s s e r ,  1939,  p o  19)  which a r e  b o t h  c o n s i d e r e d  t o  be 
e a r l y  Middle Cambrian, A d d i t i o n a l  s p e c i e s  o c c u r  i n  t h e  fauna  
i n  t h e  Pavant  Range, b u t ,  due t o  t h e  hashy n a t u r e  o f  t h e  f o s s i l s ,  
p o s i t i v e  i d e n t i f i c a t i o n  w a s  n o t  p o s s i b l e ,  

The Ophi r  Format ion  i s  418 f e e t  t h i c k  on t h e  n o r t h  s i d e  o f  
White Sape F l a t .  

T e u t o n i c  Limestone 

D e f i n i t i o n :  The t y p e  l o c a l i t y  f o r  t h e  Teu ton ic  Limestone i s  
on T e u t o n i c  R i d r e  i n  t h e  T i n t i c  d i s t r i c t ,  Utah (Lough l in ,  19199 
p. 27) ,  There  t h e  f o r m a t i o n  i s  a c o n t i n u a t i o n  o f  t h e  l i m e s t o n e s  
i n  t h e  Ophir  S h a l e  w i t h  t h e  c o n t a c t  b e i n g  drawn a t  t h e  t o p  of 
t h e  l a s t  s h a l e  bed.  A r g i l l a c e o u s  bands g i v e  t h e  da rk  b lue-gray  
l i m e s t o n e  a m o t t l e d  a p p e a r a n c e  on t h e  wea the red  s u r f a c e ,  An 
i d e n t i f y i n g  f e a t u r e  i n  t h e  t y p e  l o c a l i t y  i s  t h e  o c c u r r e n c e  o f  
numerous w h i t e  c a l c i t e  v e i n l e t s ,  

D i s t r i b u t i o n  and  l i t h o l o g y :  One small p a t c h  o f  t h e  Teutonic  - 
Limestone r e s t s  on t o p  o f  t h e  Ophir  Format ion  n e a r  US Hlghway 
91 wes t  o f  Kanosh. North o f  Corn Creek t h e  Teu ton ic  o u t c r o p s  
above a s t r i k e  v a l l e y  formed on t h e  Ophir  Formation and t r e n d s  
nor th - sou th  on t h e  w e s t  s l o p e  o f  t h e  r a n g e  n e a r  t h e  t o p ,  The 
f o r m a t i o n  o c c u r s  i n  t h e  t h r u s t  p l a t e ;  t h u s  i t  i s  exposed o n l y  
l o c a l l y  i n  t h e  n o r t h e a s t  p a r t  of  t h e  mapped a r e a ,  as t h e  a l l o c h -  
thon i s  covered  by t h e  P r i c e  R i v e r  and  North Horn Forrnations 
j u s t  s o u t h  o f  Corn Creek,  The Teu ton ic  Limestone forms t h e  s o l e  
of t h e  t h r u s t  p l a t e  f o r  a  s h o r t  d i s t a n c e  s n u t h  o f  Monk Spr ing .  

L i t h o l o g i c a l l y  t h e  beds  a r e  s i m i l a r  t o  t h o s e  a t  t h e  t y p e  
l o c a l i t y .  The da rk  b l u e - p r a y ,  f i n e  c r y s t a l - l i n e  l i m e s t o n e  con- 
t a i n s  much c l a s t i c  m a t e r i a l ;  l i g h t  brown a r g i l l a c e o u s  bands 
produce a c l o u d i n p  e f f e c t  on t h e  d a r k  g r a y  weathered  s u r f a c e .  
Numerous w h i t e  c a l c i t e  v e i n s  o c c u r  which commonly e x h i b i t  a 
r e d d i s h  l a y e r  on t h e  o u t s i d e  of t h e  v e i n l e t .  The f o r m a t i o n  
t y p i c a l l y  forms s t e e p  s l o p e s  w i t h  s e v e r a l  mass ive  s t e p  l e d g e s .  
The T e u t o n i c  r e s t s  conformably  between t h e  Ophir  Formation 
below and  t h e  Dagmar Limestone above,  



&e, c o r r e l a t i o n ,  and t h i c k n e s s :  No f o s s i l s  were found i n  t h e  
~ e u t o n i c - n e x  t h e  t y p e  l o c a l i t y  d u r i n g  t h e  o r i g i n a l  i n -  
v e s t i g a t i o n ,  n o r  have t h e y  been r e p o r t e d  from t h e  Pavant Range. 
None were found i n  t h e  course  of t h e  p r e s e n t  i n v e s t i g a t i o n ;  how- 
e v e r  t h e  a g e  of  t h e  f o r m a t i o n  may be de termined by i t s  p o s i t i o n  
between beds o f  known Middle Cambrian age ,  The r e a s o n s  f o r  d a t -  
inp: t h e  Ophir  Formation e a r l y  Pliddle Cambrian have a l r e a d y  been 
o u t l i n e d ,  and evidence  f o r  a s s i g n i n g  a  l a t e  Middle Cambrian d a t e  
t o  t h e  Herkimer-Bluebird-Cole Canyon beds  w i l l  be p r e s e n t e d ;  
t h u s  t h e  Teutonic  i s  b r a c k e t e d  i n  Middle Cambrian. 

G e o l o ~ i s t s  working i n  Utah have had a tendency t o  extend 
s t r a t i p r a p h i c  nomencla ture  from l o c a l i t y  t o  l o c a l i t y  i n  a  nor th -  
s o u t h  d i r e c t i o n  r a t h e r  t h a n  eas t -wes t ,  Good r e a s o n s  e x i s t  f o r  
t h i s  p r a c t i c e  a s  l i t h o l o g i c  changes a r e  more a p p a r e n t  i n  tra- 
v e r s i n g  from e a s t  t o  west .  Zones o f  f a c i e s  change p a r a l l e l  t h e  
Wasatch L i n e ,  a c a l c u l a t e d  l i n e  o f  demarcat ion  between -paleo- 
b a s i n  and s h e l f ,  which t r e n d s  e s s e n t 8 i a l l y  nor th-south  i n  t h e  
s t a t e .  P a r t l y  because  o f  t h e s e  c o n d i t i o n s  a  d i f f e r e n t  s e t  o f  
f o r m a t i o n a l  names f o r  t h e  Cambrian system h a s  r e s u l t e d  f o r  t h e  
Great  Basin p r o p e r  and t h e  e a s t e r n  edge of  t h e  Great  Basin. Cor- 
r e l a t i o n  i s  unders tandab ly  d i f f i c u l t  a s  d i f f e r e n t  d e p o s i t i o n a l  
envi ronments  have r e s u l t e d  i n  d i f f e r e n t  l i t h i c  types .  And cha- 
r a c t e r i s t i c  a n i m a l s  o f t e n  p r e f e r r e d  one environment e x c l u s i v e l y o  

The t h i c k n e s s  of t h e  Teutonic  Limestone i s  1424 f e e t  a t  Monk 
Spr ing .  Th i s  f i g u r e  compares w i t h  566 f e e t  a t  t h e  t y p e  l o c a l i t y .  

Dagmar Limestone 

D e f i n i t i o n :  Loughl in  (1919, p. 27) named t h e  Dagmar Limestone 
from tohe Dagmar mine i n  t h e  T i n t i c  d i s t r i c t .  The beds t h e r e  
are medium t o  da rk  g ray ,  wea the r ing  y e l l o w i s h  t o  grayish-whi te  
and a r e  v e r y  d o l o m i t i c ,  

D i s t r i b u t i o n  and l i t h o l o  : The o u t c r o p  p a t t e r n  o f  t h e  Dagmar 
Limestone i s  -I--= s i m i  a r  t o  t h a t  of t h e  Teu ton ic  Limestone,  and 
s i m i l a r l y  o c c u r s  o n l y  i n  t h e  n o r t h ~ e g t  p a r t  o f  t h e  mapped a r e a .  

The l i g h t  w e a t h e r i n g  s u r f a c e  and t h e  c l i f f - f o r m i n g  h a b i t  
of t h e  f o r m a t i o n  makes it a d i s t i n c t i v e  sequence marker i n  t h e  
Pavant  Range. The rock  i s  c r y s t a l l i n e  and l i g h t  g r a y  on f r e s h  
s u r f a c e  i n  c o n t r a s t  t o  t h e  d a r k e r  g r a y s  i n  t h e  T i n t i c  d i s t r i c t ;  
however t h e  beds a r e  v e r y  d o l o m i t i c  a t  bo th  l o c a l i t i e s .  The 
fo rmat ion  i s  t h i n l y  bedded, but  p a r t i n g s  a l o n g  t h e  bedding 
p l a n e s  a r e  p o o r l y  developed a l l o w i n g  t h e  fo rmat ion  t o  s t a n d  i n  
c l i f f s ,  The Dagmar i s  pe rhaps  t h e  most homogenous fo rmat ion  
i n  t h e  Pavant  Range. 

Thp Dagmar Limestone l i e s  conformably between t h e  Teutonic  
Limestone below and t h e  Herkimer Limestone above. 'The beds 
above and below a r e  d a r k  b l u i s h - g r a y  and i n  s h a r p  c o n t r a s t  t o  
t h e  l i p h t e r  c o l o r e d  beds  o f  t h e  Dagmar. 

@, c o r r e l a t i o n ,  - and t h i c k n e s s :  The same evidence  used i n  es- 
t a b l i s h i n g  t h e  Middle Cambrian d a t e  f o r  t h e  Teutonic  Limestone 



is  a p p l i c a b l e  t o  t h e  Dagmar Limestone. The t h i c k n e s s  o f  t h e  f o r -  
mat ion  above Monk S p r i n g  i s  104  f e e t  a s  compared w i t h  100 f e e t  
a t  t h e  t y p e  l o c a l i t y .  ~ h e ' c h a n ~ e  i n  t h i c k n e s s  i s  i n s i g n i f i c a n t  
and l i t h o l o g i c  c h a n ~ e s  a r e  un impor tan t ,  

Herkimer-Bluebird-Cole Canyon 

L i t h o l o g y  o f  t h e  Herkimer-Bluebird-Cole Canyon sequence of  
d o l o m i t e s  and l i m e s t o n e s  i n  t h e  T i n t i c  d i s t r i c t  i s  d i s t i n c t i v e  
f o r  each f o r m a t i o n ;  however i n  t h e  Pavant Range t h e  f o r m a t i o n s  
have been more o r  l e s s  a r b i t r a r i l y  chosen i n  t h e  c e n t r a l  p a r t  
of t h e  range  ( L a u t e n s c h l a g e r ,  1952,  pp, 24-28) ,  b u t  because  of  
t h e  l i m i t e d  a r e a  o f  exposure  it w a s  found i m p r a c t i c a b l e  t o  
d i f f e r e n t i a t e  between t h e  f o r m a t i o n s  i n  t h e  a r e a  cons ide red  i n  
t h i s  i n v e s t i g a t i o n ,  

D e f i n i t i o n :  Lough l in  (1919, p, 28) named t h e  Herkimer Limestone 
from Herkimer s h a f t  n e a r  Q u a r t z i t e  Ridge, and t h e  Blueb i rd  and 
Cole Canyon Dolomites  from t o p o g r a p h i c  f e a t u r e s  i n  t h e  T i n t i c  
d i s t r i c t , ,  There t h e  Herkimer i s  a  s e r i e s  of  l i m e s t o n e s  and dolo-  
m i t e s  t y p i c a l l y  m o t t l e d  and s h a l y ,  Much carbonaceous  m a t e r i a l  
g i v e s  t h e  f o r m a t i o n  i t s  d a r k  b l u i s h - b l a c k  c o l o r ,  The Blueb i rd  
i s  a d a r k  b l u i s h - g r a y ,  f i n e - g r a i n e d  do lomi te  ' 'sparigled wi th  s h ~ r t  
w h i t e  rods t t  o f  c a l c i t e ,  The Cole  Canyon i s  a n  a l t e r n a t i n g  s e -  
quence o f  l i g h t  and  d a r k  w e a t h e r i n g  beds o f  l i m e s t o n e  and dolo-  
m i t e .  The d a r k e r  beds  a r e  somewhat a r g i l l a c e o u s  and carbonaceous,  
I n  t h e  T i n t i c  d i s t r i c t  t h e  t o p  o f  t h i s  sequence c o i n c i d e s  wi th  
t h e  boundary between Middle Cambrian and Upper Cambrian, 

D i s t r i b u t i b n  - and l i t h o l o g y :  The o u t c r o p  p a t t e r n  o f  t h e  Herkimer-  
Bluebi rd-Cole  Canyon sequence i s  s i m i l a r  t o  t h a t  d e s c r i b e d  f o r  
o t h e r  Middle Cambrian u n i t s ,  Th i s  sequence forms t h e  sou the rn -  
most e x p o s u r e s  o f  t h e  upper  p l a t e  o f  t h e  Pavant  o v e r t h r u s t ,  

The lower  p a r t  o f  t h e  sequence  i s  a medium gray d o l o m i t i c  
l i m e s t o n e  w i t h  w h i t e  secondary  c a l c i t e  v e i n l e t s ,  These beds 
w e a t h e r  a  d a r k  g r a y  w i t h  a  s l i r h t  r e d d i s h  t i n t ,  and r a r e l y  small 
r e d d i s h  specks  may be observed on t h e  f r e s h  s u r f a c e ,  Above t h i s  
lower  u n i t  some mass ive  l e d g e s  o f  a l t e r n a t i n g  rnedj1u-n and dark 
gray d o l o m i t e s  o c c u r ,  C a l c i t e  " rodsv  a r e  common i n  t h e  d a r k e r  
beds ,  most o f  which a r e  o n l y  s l i g h t l y  d o l o m i t i c ,  The l i g h t e r  
c o l o r e d  beds  a r e  c o a r s e  c r y s t a l l i n e  homogeneous do lomi te ,  The 
upper  400 f e e t  o f  t h i s  sequence  becomes somewhat a r g i l l a c e o u s  
and l e s s  d o l o m i t i c o  S e v e r a l  t h i n  t a n  and r e d  s h a l e  beds occur  
s c a t t e r e d  t h r o u g h o u t  t h i s  t o p  u n i t ,  T h i s  sequence conformably 
o v e r l i e s  t h e  Dagmar Limestone and  t h e  t o p  i s  n o t  exposed,  be ing  
capped i n  a n g u l a r  d i s c o r d a n c e  by t h e  P r i c e  River  conplomerates ,  

&, c o r r e l a t i o n ,  - and t h i c k n e s s :  A 3 f o o t  t h i c k  coquina bed, 
composed a l m o s t  e n t i r e l y  of E o o r t h i s  sp . ,  o c c u r s  n e a r  t h e  t o p  
of t h e  sequence  i n  Corn c r e e k  Canyon a b o u t  500 y a r d s  upstream 
from Big  S p r i n g ,  T h i s  form, however r a n g e s  from Middle Cambrian 
th rough  Lower Ordov ic ian  and  i s  o f  l i t t l e  v a l u e  h e r e ,  though i t  
s h o ~ l l d  be n o t e d  t h a t  t h i s  form o c c u r s  a b u n d a n t l y  i n  t h e  S e c r e t  
Canyon S h a l e  i n  t h e  Eureka d i s t r i c t ,  Nevada, and i n  t h e  Wheeler 
S h a l e  and t h e  Marjwn Limestone i n  t h e  House Range, U t a h ,  and a n  



upper lTiddle Cambrian -age f o r  t h e s e  fo rmat ions  has  been we l l  
documented, 

Louphl in  (19199 p b  29)  r e p o r t e d  t h e  occurrence o f  Obolus 
mcconne l l i  i n  t h e  s h a l e s  a t  t h e  t o p  of  t h e  Cole Canyon Dolomite - 
i n  t h e  T i n t i c  d i s t r i c t ,  and Lautensch lager  (1952,  p , .  28)  r e p o r t -  
ed t h e  occur rence  o f  ~ l d o r a d i a -  p r o s p e c t e n s i s  from t h e  same ho r i -  
zon i n  t h e  c e n t r a l  Pavant Ranpe, The occur rence  of t h e s e  two 
f o s s i l s  sugpes t  c o r r e l a t i o n  between t h e  Cole Canyon and t h e  
Flarjum Limestone f u r t h e r  west  i n  t h e  Great  Basin ,  Walcott  (1912,  
pp, 1 5 6 ,  1 9 7 ) ,  even a s  f a r  back a s  1912,  made t h i s  conclus ion.  

S i n c e  t h e  Herkimer-Bluebird-Cole Canyon sequence was no t  
d i f f e r e n t i a t e d  i n  t h e  p r e s e n t  paper ,  t h e  e x a c t  s t r a t i g r a p h i c  
p o s i t i o n  o f  E o o r t h i s  s p ,  i s  n o t  c e r t a i n l y  known; however l i t h o -  
l o g i c  s i r l ~ i l a r i t i e s  s t r o n g l y  suplcest t h a t  t h e  f o s s i l s  a r e  con- 
t a i n e d  i n  t h e  Cole Canyon Dolomite, By comparing t h i cknes se s  
wi th  t h o s e  r e p o r t e d  by Lau tensch l age r  s e v e r a l  m i l e s  n o r t h  of t h e  
p r e s e n t  a r e a  t h e  f o s s i l i f e r o u s  hor izon  should  be between 200 and 
300 f e e t  below t h e  Cole Canyon-Opex c o n t a c t ,  Thus a n  upper 
Middle Cambrian age  f o r  t h e  t o p  of  t h e  Herkimer-Bluebird-Cole 
Canyon sequence seems probable  from t h e  evidence a v a i l a b l e ,  

The t h i c k n e s s  .of t h e  u n i t  measures 1153 f e e t  from t h e  t o p  
o f  t h e  Uagmar Limestone t o  t h e  upper  c o n t a c t  wi th  t h e  P r i c e  
R ive r  Formation above Monk Spr ing ,  

O R D O V I C I A N  SYSTEM 

Pogonip Limestone 

D e f i n i t i o n :  The name Poeonip Limestone was f i r s t  employed by 
Kinp (187-8, p ,  188) and  inc luded  a l l  beds between t h e  Prospect  
Mountain and Eureka Q u a r t z i t e s  on Pogonip Ridge a t  White P ine ,  
Nevada, L a t e r  t h e  name was a p p l i e d  on ly  t o  t h e  Ordovician por- 
t i o n  of  t h e  ca rbona t e  sequence (See Sharp ,  1942, p, 657 f o r  a 
h i s t o r y  of  t h e  t e r m ) ,  More r e c e n t l y ,  Hintze  (1951) de f ined  s i x  
new fo rma t ions  w i t h i n  t h e  Poronip  Group, v i z , ,  t h e  House Lime- 
s t o n e ,  F i l lmore  Limestone,  Wahwah Limestone,  Juab Limestone, 
Kanosh S h a l e ,  and Lehman Formation,  The c h a r a c t e r i s t i c  l i t h o -  
l o g y  o f  t h e  Pogonip Group i s  c l a s t i c  l imes tone ,  l i g h t  g ray ,  f i n e -  
g r a i n e d  w i t h  i n t r a f o r m a t i o n a l  conglomerate i n  t h e  lower  h a l f  
and some sands  and s h a l e s  i n  t h e  upper  h a l f ,  

D i s t r i b u t i o n  -- and - - l i t h o l o g y :  The b e s t  exposures  o f  t h e  Pogonip 
Limestone a r e  on t h e  e a s t  f a c e  of Baker Canyon and a g a i n  s l i g h t -  
l y  h i g h e r  on t h e  same r i d g e ,  Two sma l l  pa t ches  occu r  i n  imbri-  
c a t e  t h r u s t s  on t h e  e a s t  s i d e  o f  White Sage F l a t ,  Outcrops a r e ,  
a t  b e s t ,  on lv  poo r ly  exposed,  be ing  covered by s o i l  and t h e  high 
l e v e l  g r a v e l s  o f  t h e  S e v i e r  R ive r  Formation,  Because of  t h e i r  
be ing  poo r ly  exposed and tk p o s s i b i l i t y  of  s t r u c t u r a l  complica- 
t i o n  t h e  a t t e m p t  t o  d i f f e r e n t i a t e  t h e  u n i t s  was abandoned, 

A t  t h e  base  o f  t h e  exposed s e c t i o n  t h e r e  i s  a t h i c k  sequence 
o f  medium tray, t h i n  bedded l i m e s t o n e s ,  These beds a r e  very  
s i l t y ,  and a r g i l l a c e o u s  m a t e r i a l  wea thers  a l i g h t  brown, d u l l i n g  



t h e  s u r f a c e .  O c c a s i o n a l  beds o f  twigpy b o d i e s ,  i n t r a f o r m a t i o n a l  
conp lomera tes  bec0m.e more common above t h i s  u n i t ,  S e v e r a l  t h l c k  
beds  o f  c r y s t a l l i n e ,  l i g h t  t o  medium g r a y  l i m e s t o n e  o c c u r  abou t  
midway i n  t h e  group.  The upper  h a l f  becomes more s h a l y ;  6 i n c h  
i n t e r b e d s  o f  brown w e a t h e r i n g  l i m e s t o n e  and  s h a l e  a r e  w e l l  ex- 
posed i n  a  r o a d  c u t  on t h e  e a s t  s i d e  o f  US Highway 91 i n  Baker 
Canyon. Near t h e  t o p  t h e  f o s s i l i f e r o u s  s h a l e s  become a  d e e p e r  
brown and t h e  l i m e s t o n e  becomes da rk  g r a y  on f r e s h  s u r f a c e ,  

The b a s e  of  t h e  Pogonip i s  n o t  exposed i n  t h e  mapped a r e a ,  
and  t h e  Swan Peak-Eureka Q u a r t z i t e  a p p a r e n t l y  o v e r l i e s  t h e  
Pogonip i n  a  conformable  r e l a t i o n ' s h i p ,  

&, c o r r e l a t i o n ,  and  - t h i c k n e s s :  Hin tze  (1952,  p ,  5 )  r ecogn ized  
1 5  f a u n a l  zones  i n  t h e  Pogonip, most of  which a r e  r ecogn ized  
t h r o u g h o u t  t h e  e a s t e r n  p a r t  o f = t h e  Great  Ras in ,  His work has  
g s t a b l i s h e d  r e l i a b l e  d a t i n g  f o r  t h e  f o r m a t i o n s  of  t h e  Pogonip 
Croup. H i s  zones  "Brt th rough  t 1 K " 9  cor respond ing  t o  t h e  House, 
F i l l m o r e ,  and Wahwah f o r m a t i o n s ,  r e p r e s e n t  t h e  Carladlan o f  t h e  
Great  B a s i n ;  and zones "Ln th rough  " N t t 9  cor respond ing  t o  t h e  
J u a b ,  Kanosh, and Lehman f o r m a t i o n s ,  a r e  cons ide red  t o  be 
Chazyan i n  a p e o  

H i n t z e  v i s i t e d  t h e  s e c t i o n  i n  Baker Canyon i n  t h e  summer 
o f  1948 i n  c o n n e c t i o n  w i t h  h i s  work on t h e  Lower Ordovic ian  
s t r a t a  o f  w e s t e r n  Utah (1951, p. 81) and  he recogn ized  a imos t  
t h e  e n t i r e  s e c t i o n ,  b u t  r e p o r t e d  t h e  t h i c k n e s s e s  a s  t e n t a t i v e  
owing t o  t h e  beds  b e i n g  "masked by s o i l  ----- o v e r t u r n e d ,  some -. 
what d i s t o r t e d ,  and  i n c o m p l e t e l y  exposedt1, 

A l l  of t h e  f o s s i l i f e . r o u s  h o r i z o n s  r e p o r t e d  by Hintze were 
l o c a t e d  d u r i n g  t h e  p r e s e n t  i n v e s t i g a t i o n  and most o f  t h e  i n d i -  
v i d u a l  s p e c i e s  were r e c o g n i z e d ,  Although t h e  Pavant  s e c t i o n  i s  
n o t  a s  f o s s i l i f e r o u s  a s  f u r t h e r  t o  t h e  west  i n  t h e  I b e x  a r e a ,  
d e f i n i t e  c o r r e l a t i o n  was e f f e c t e d ,  F o s s i l s  r ecogn ized  by Hin tze  
f o r  t h e  s o u t h  Pavant  s e c t i o n  a r e :  

O r t h i s  s p ,  
P l iomerops  s p ,  
Hesperonomiel la  minor 
Lachnostorna l a t u c e l s u m  
Gast ropods  
Bryozoan f r a p e n t s  
C y s t i d  f r a g m e n t s  

H i n t z e  demons t ra ted  t h e  a r e a l  e x t e n s i o n  of t h e  Pogonip 
Group t h r o u g h o u t  w e s t e r n  Utah and most o f  e a s t e r n  Nevada, Corn- 
p a r i s o n  o f  t h e  Pogonip f a u n a s  w i t h  t h o s e  o f  t h e  Garden C i t y  
Formation i n  n o r t h e a s t e r n  Utah (Ross ,  1949)  shows t h a t  many 
e l e r i e n t s  a r e  i d e n t i c a l ,  

The Poqonip i s  1110 f e e t  t h i c k  i n  Baker Canyon" 



Swan Peak-Eureka Q u a r t z i t e  - - -- 
D e f i n i t i o n :  The Swan Peak Q u a r t z i t e  w a s  de f ined  from exposures 
------, 

on Swan Peak i n  n o r t h e r n  Utah (Richardson,  1913, p o  409) , and in -  
c luded a11 beds between t h e  p rev ious ly  de f ined  Garden C i t y  Lime- 
s t o n e  below and  t h e  F i s h  Haven Dolomite above, The format ion  
c o n s i s t  of two main l i t h i c  t ypes :  a f o s s i l i f e r o u s  s h a l y  u n i t  i n  
t h e  lower h a l f  and a n  upper v i t r e o u s  q u a r t z i t e  member, The 
Eureka Q u a r t z i t e  was named by Hague (1883)  i n  t h e  Eureka d i s -  
t r i c t ,  Nevada, 

D i s t r i b u t i o n  and  l i t h o l o g x :  The exposures  o f  t h e  Swan Peak- ---- 
Eureka ~ u a r t z T t e  i n  t h e  p r e s e n t  a r e a  a r e  i n  t h e  same gene ra l  
l o e a l i t f e s  a s  t h a t  o f  t h e  Pogonip Limestoneo Webb ,(1956,  po  61) 
sugges ted  t h a t  ou t c rops  o f  similar q u a r t z i t e s  1 mi le  sout'h of 
t h e  Baker Canvon exposures  n e a r  Dog Val ley ,  and 5 m i l e s  t o  t h e  
n o r t h  i n  White Sage F l a t  were a l s o  ou t c rops  of  Swan Peak-Eureka, 
Areal  Mapping, however, has  shown t h a t  t h e  q u a r t z i t e s  n e a r  Dog 
Val lev belong t o  a new format ion  of Upper Devonian age,  and 
t h o s e  a t  White Sage F l a t  be long  t o  t h e  T i n t i c  o f  Cambrian a g e o  

The t o p  o f  t h e  fo rmat ion  i s  composed o f  whi te  v i t r e o u s  
q u a r t z i t e  w i t h  s e v e r a l  v i v i d  r e d  and p u r p l e  s t r e a k s  i n h e r e n t  i n  
t h e  rock ,  S u r f i c i a l  reddish-brown s t r e a k s  s t a i n  t h e  ou t c ropo  
Cross-beddine i s  f a i n t l y  obvious  where t h e  r e d  and pu rp l e  s t rea 'ks  
o c c u r n  A middle  u n i t  c o n s i s t  o f  s e v e r a l  i n t e r s t r a t i f i e d  beds o f  
sandy do lomi te ,  The base  is  mos t ly  covered,  bu t  ou tc rops  below 
t h e  do lomi te  resernbbe t h e  upper v i t r e o u s  member, and f l o a t  i n d i -  
c a t e s  t h a t  t h e  base  i s  made up o f  brown, less i n d u r a t e d  pro to-  
q u a r t z i t e s ,  

The lower  c o n t a c t  i s  g r a d a t i o n a l  and a p p a r e n t l y  conformable 
w i t h  t h e  Pogonfp wh i l e  the. upper  c o n t a c t  w i t h  t h e  F i sh  Haven i s  
s h a r p  and p o s s i b l y  disconformable ,  

&e9 c o r r e l a t i o n ,  - -- - and t h i c k n e s s :  To t h e  wes t ,  i n  t h e  Ibex  a r e a ,  
a n  in te rven ine :  95 f o o t  t h i c k  do lomi te  u n i t ,  t h e  C r v s t a l  Peak ... - 
Formation,  s e p a r a t e s  t h e  Swan Peak and ~ u r e k a  q u a r t z i t e s o  This  
do lomi te  fo rmat ion  c o n t a i n s  s e v e r a l  t h i n  beds of  l imes tone ,  
b e a r i n g  t h e  c o r a l  E o f l e t c h e r i a  i n  b io s t roma l  q u a n t i t i e s ,  and t h e  
lower  nlarnber of t h e  Swan Peak Q u a r t z i t e  i n  n o r t h e a s t e r n  Utah 
b e a r s  f o s s i l s  s i m i l a r  t o  t h o s e  found i n  t h e  Kanosh s h a l e ,  a l l  
o f  which d a t e s  t h e  q u a r t z i t e  sequence Medial Ordovician,  a t  
l e a s t  i n  t h o s e  l o c a l i t i e s ,  The s t r a t i g r a p h i c  p o s i t i o n  i n  t h e  
Pavant Hange s u g g e s t  t h e  same age ,  

. !Jnt, i l  r e c e n t l y  it was thought  t h a t  t h e  Swan Peak and Eureka 
q u a r t z i t e s  were e q u i v a l e n t ,  Webb (1956) has  p re sen t ed  evidence 
t o  show t h a t  t h e  Swan Peak i s  o l d e r  t h a n  t h e  Eureka which s t r a t -  
f ~ r a p h i c a l l y  o v e r l i e s  it i n  wes t e rn  Utah. Webb cons ide r s  t h e  
Swan Peak t o  be sand d e p o s i t i o n  i n  a  r e g r e s s i v e  s e a  dur ing  Medial 
Ordovician t ime ,  and t h e  Eureka p o s s i b l y  r e p r e s e n t i n g  a  t r a n s -  
g r e s s i v e  tongue p o i n t i n g  eas tward o u t  o f  Nevada, The th ickness  
of t h e  Ordovician q u a r t z i t e  i n  Baker Canyon is  178 f e e t ,  



ORDOVICIAN.  A N D  SILURIAN ( ? )  SYSTEMS 

F i s h  Haven Dolomite -- 
D e f i n i t i o n :  Richardson (1913) d e f i n e d  t h e  F i s h  Haven Dolomite 
from exnosures  on Swan Peak Mountain n e a r  t h e  Utah-Idaho b o r d e r ,  
A Richmondian fauna  was c o l l e c t e d  from t h e  f i n e - t e x t u r e d ,  dark 
pray  t o  b lue -b lack ,  l o c a l l y  c h e r t y  do lomi te ,  

D i s t r i b u t i o n  and l i t h o l o g y :  I n  g e n e r a l ,  a r e s i s t a n t  l e d p e  of 
F i s h  Haven ~ o r o m i t e  forms t h e  l o w e s t  o u t c r o p s  of t h e  over tu rned  
l imb of P a l e o z o i c s  on t h e  nor thwes t  f a c e  of  t h e  Pavant  Mountains.  
Outcrops  a r e  c o n t i n u o u s  from Dry Wash t o  Baker Canvon, Good ex- 
p o s u r e s  may be obse rved  anywhere a l o n q  t h i s  o u t c r o p  b e l t ;  however 
t h e  o n l v  complete s e c t i o n  i s  i n  Baker Canyon, 

Except  f o r  82 f e e t  o f  beds a t  t h e  t o p ,  t h e  c h a r a c t e r  o f  t h ?  
rock i s  u n u s u a l l y  c o n s t a n t ,  It i s  a  da rk  p ray ,  dense ,  f i n e -  
c r y s t a l l i n e  d o l o m i t e  w i t h  i t s  most d i s t i n c t i v e  f e a t u r e  b e i n p  t h e  
p r e s e n c e  o f  l a r g e  a P p a l  s t r u c t u r e s ,  up t o  4 f e e t  I n  d i a m e t e r ,  
These s t r u c t u r e s  a r e  d o l o m i t i z e d  i n  some beds and silicified i n  
o t h e r s ;  bo th  t y p e s  r e s i s t  wea the r ing  and  a r e  e t c h e d  into r e l i e f ,  
c r e a t i n p  t h e  s o - c a l l e d  " c u r l y  beds",  producinp a  r o u g h ,  k n a r l y  
s u r f a c e .  The beds c o n t a i n  w h i t e  and b l a c k ,  bedded c h e r t  th rough-  
o 6 t  a n d  l o c a l l y  make up 40 p e r c e n t  o f  t h e  rock,  The upper  82 
f e e t  g r a d e s  from d a r k  g r a y  t o  l i g h t  g ray ,  The a l g a l  s t r u c t u r e s  
a r e  c o n s p i c u o u s l y  a b s e n t ,  These beds  a r e  dense  and  somewhat 
homogenous e x c e p t  f o r  o c c a s i o n a l  smal l  r i b b o n s  o f  c h e r t ,  

I n  t h e  t y p e  l o c a l i t y  t h e  lower  c o n t a c t  i s  d i s c o n f ~ r m a h l e ~  
A 2 f o o t  bed o f  sandy d o l o m i t e  a t  t h e  b a s e  i s  i n d i c a t i v e  of a 
s i m i l a r  r e l a t i o n s h i p  i n  t h e  Pavant  Mountains,  A p robab le  depo- 
s i t i o n a l  b r e a k  o c c u r s  a t  t h e  t o p  of  t h e  f o r m a t i o n ,  a l t h o ~ l g h  
f i e l d  ev idence  1s l a c k i n p ,  

&, c o r r e l a t i o n ,  - and t h i c k n e s s :  While t h e  beds h e r e i n  d e s c r i b e d  
have been mapped a s  F i s h  Haven, t h e  p o s s i b i l i t y  of  t h e  uwper p a r t  
o f  t h e  f o r m a t i o n  b e i n p  e q u i v a l e n t  t o  S i l u r i a n  L a k e t o ~ m  Dolomite 
must be a d m i t t e d ,  The lower  major  member, composed of  c ~ l r l y  beds ,  
i s  i d e n t i c a l  t o  t h e  F i s h  Haven i n  t h e  Confusion Ranpc, even t o  
t h e  i n c l u s i o n  of  d o l o m i t i z e d  o u t l i n e s  of  H a l y s i t e s  and  St repte lasma.1  -- 
An obv ious  l i t h o l o ~ i c  chanpe o c c u r s  i n  t h e  t h i n  u F ~ e r  member. a n d  
t h e  u n i t  vapue ly  resembles '  t h e  l i t h o l o g y  o f  t h e  ~ a k e t o w n ;  hoirever 
i d e n t i f i c a t i o n  on l i t h i c  c h a r a c t e r  i s  somewhat t enuous  s i n c e ,  
w i t h i n  t h e  u n i t ,  t h e r e  i s  a g r a d u a l  and complete g r a d a t i o n  from 
t y p i c a l  F i s h  Haven l i t h o l o g y  on t h e  bot tom t o  t y p i c a l  Sevy aboveo 
Rare o c c u r r e n c e s  o f  F a v o s i t e s  a t  t h e  b a s e  o f  t h e  Pavant  s e c t i o n  
i d e n t i f i e s  t h e  f o r m a t i o n  w i t h  t h e  F i s h  Haven o f  t h e  Great  Basin 
which is  U ~ p e r  Ordov ic ian  i n  a p e ,  

The t o p  o f  t h e  f o r m a t i o n  was drawn a t  t h e  l a s t  c h e r t  band,  
Th i s  breakdown g i v e s  a t o t a l  t h i c k n e s s  o f  e x a c t l y  1000 f e e t  f o r  
t h e  F i s h  Haven Dolomite,  



D E V O N I A N  SYSTEM 

Sevy Dolomite 

D e f i n i t i o n :  The Sevy Dolomite was named by Nolan ( 1 ~ 3 5 ~  p, 18) - 
from exposures  i n  Sevy Canyon i n  t h e  Deep Creek Range, Utah, 
Typical  rock i n  t h e  fo rma t ion  i s  a nmouse-grayn dolomite  t h a t  
wea thers  very l i g h t   ray. It is  an  extremely 'dense, aphanic  
do lomi te  and has  a conchoidal  f r a c t u r e ,  

D i s t r i b u t i o n  and - l i t h o l o p y :  The d i s t r i b u t i o n  of t h e  Sevy Dolo- 
mi t e  i s  s i m i l a r  t o  t h e  F i s h  Haven Dolomite,  ou tc ropping  on ly  i n  
t h e  ove r tu rned  f o l d  t r e n d i n g  nor theas t - sou thwes to  

The d e s c r i p t i o n  of  t h e  fo rmat ion  from t h e  tvpe  l o c a l i t y  
f i t s  w e l l  a t h i c k  middle member i n  t h e  Pavant Rangeo It i s  dense 
and  aphan ic  w i t h  a  subconchoidal  f r a c t u r e ,  and i t  h a s  a d u l l ,  
medium Erav c o l o r ,  A f i n e - c r y s t a l l i n e  u n i t  i s  p r e s e n t  a t  t h e  
bottom and a l s o  a t  t h e  t o p ,  The e n t i r e  fortnation weathers  chalky 
whi te  which shows up conven ien t ly  on a e r i a l  photopraphs,  Loca l ly  
n e a r  t h e  t o p ,  t h e r e  a r e  beds c o n t a i n i n g  t i n y  nodules  o f  l i g h t -  
co lo red  c h e r t ,  Diges ted  i n  a c i d  t h e  rock y i e l d s  8,7 pe rcen t  in -  
s o l u b l e  r e s i d u e  of b e n t o n i t i c  c l a y o  The s u b j a c e n t  r e l a t i o n s h i p  
wi th  t h e  F i sh  Haven has  a l r e a d y  been d i s cus sed  and t h e  upper 
c o n t a c t  i s  conformable. 

Age, c o r r e l a t i o n ,  - and t h i c k n e s s :  A s  no f o s s i l s  were found i n  t h e  
Sevy, and s i n c e  no good, d i a g n o s t i c  f o s s i l s  have been r epo r t ed  
from nearby  l o c a l i t i e s ,  i t s  age  i s  no t  d e f i n i t e l y  known. The 
Sevy ~ r a d e s  i n t o  t h e  Simonson Dolomite which has  been a c c u r a t e l y  
placed i n  Middle Devonian i n  t h e  Gold H i l l  d i s t r i c t  (Nolan,  1935, 
p ,  2 0 ) ,  I t s  minimum age  t h e n  i s  Middle Devonian, and probably 
most of  t h c  fo rmat ion  was depos i t ed  i n  Mid-Devonian s e a s ,  

The t h i c k n e s s ,  measured on t h e  s o u t h e a s t  edge of White 
Sape F l a t ,  i s  673 f e e t .  

Simonsoh Dolomite 

D e f i n i t i o n :  Nolan (1935)  p o  1 9 )  de f ined  t h e  Simonson Dolomite 
from exposures  o f  brown, suga ry - t ex tu red ,  l amina ted  do lomi tes  
conformablv overly in^ t h e  Sevy Dolomite i n  Simonson Canyon i n  
t h e  Deep Creek Range, Utah. The da rk  gray dolomite  g r a i n s  a r e  
l a r g e  enough t o  be s een  w i th  t h e  unaided eye. 

D i s t r i b u t i o n  - and l i t h o l o g y :  The Simonson r e s t  conformably on 
t h e  Sevv Dolomite i n  t h e  Pavant Mountains. and i s  of s i m i l a r  
e x t e n t . -  Two sma l l  p a t c h e s  o f  Simonson o c i u r  i n  i m b r i c a t e  f a u l t s  
n e a r  Dry Wash, 

The format ion  i s  e a s i l y  i d e n t i f i e d  by i t s  deep brown weath- 
e r i n ~  c o l o r  and t h e  p resence  of c u r l e d  f i l a m e n t s  o f  whi te  second- 
a r y  c a l c i t e  contrast in^ s h a r p l y  wi th  t h e  brown dolomite ,  Medium 
s i z e d  p r a i n s  o f  dark  g ray  do lomi te  g i v e  t h e  ou t c rop  a  sugary tex-  
t u r e  on t h e  weathered s u r f a c e ,  Micro- laminat ions  a r e  observed 
i n  t i i i n  s e c t i o n ,  and n e a r  t h e  t o p  t h e  l a m i n a t i o n s  become l a r g e  
enough t o  be s een  w i thou t  m a g n i f i c a t i o n ,  A few l i g h t  g ray  dolo- 



m i t e  beds  o c c u r  n e a r  t h e  t o p o  The c o n t a c t s  a r e  wel.1 d e f i n e d  and 
conformable  b o t h  above and below, 

AJX, c o r r e l a t i o n ,  - and t h i c k n e s s :  The Simonson i n  t h e  Gold H i l l  
d i s t r i c t  c o n t a i n s  a  Middle Devonian f a u n a ,  The o n l v  f o s s i l  
found i n  the- avant e x p o s u r e s  i s  t h e - c o r a l  ~ o e n i t e s ~ c r y p t o d e n s  
which s u b s t a n t i a t e s  t h e  a g e  o f  t h e  f o r m a t i o n ,  

The f o r m a t i o n  was measured on t h e  s o u t h e a s t  edge o f  White 
Sape F l a t .  The t h i c k n e s s  i s  239 f e e t  which compares w i t h  1030 
f e e t  a t  t h e  t y p e  l o c a l i t y o  The t h i n n i n g  of  t h e  f o r m a t i o n  i n  i t s  
e a s t w a r d  e x t e n s i o n  from t h e  G r e a t  Bas in  p r o p e r  i s  t y p i c a l  o f  a l -  
most a l l  o f  t h e  P a l e o z o i c  u n i t s  i n  t h e i r  s h e l f w a r d  e x t e n s i o n s ,  
The p r e s e n c e  o f  beds  o f  sand i n  many o f  t h e  P a l e o z o i c  f o r m a t i o n s  
i n  t h e  Pavant  Range, a s  w e l l  a s  t h e  t h i n n i n g  o f  u n i t s  from west- 
e r n  Utah t o  c e n t r a l  Utah,  may be c o n s i d e r e d  i n d i c a t i v e  o f  t h e  
P a v a n t t s  p o s i t i o n  a t  t h e  e a s t e r n  edge o f  t h e  P a l e o z o i c  miogeosyn- 
c l i n e ,  

G u i l m e t t e  F a m a t i o n  

D e f i n i t i o n :  G u i l m e t t e  Gulch, on t h e  west  s i d e  of  t h e  Deep Creek 
Mounta ins ,  i s  t h e  t y p e  l o c a l i t y  f o r  t h e  Gui lmet te  Formation 
Nolan (1935,  p o  20)  d e f i n e d  t h e  u n i t  t o  i n c l u d e  a l l  beds  between 
t h e  Simonson Dolomite and  a n  unconformfty  a t  t h e  b a s e  of  t h e  
C a r b o n i f e r o u s  i n  t h e  Gold H i l l  d i s t r i c t o  There t h e  beds  a r e  
c h i e f l y  d o l o m i t e  w i t h  s e v e r a l  massive, l i g h t  b l u i s h - g r a y  l i m e s t o n e  
beds ,  a n d  some l e n t i c u l a r  s a n d s t o n e s ,  The S t r i a t o p o r a - b e a r i n g  
d o l o m i t e s  ( a r e  medium t o  d a r k  g r a y  and medium c r y s t a l l i n e ,  

D i s t r i b u t i o n  and  - l i t h o l o g y :  The G u i l m e t t e  i s  exposed o n l y  i n  t h e  
o v e r t u r n e d  f o l d o  Its e x t e n t  i s  s i m i l a r  t o  t h e  o t h e r  Devonian 
u n i t s ,  e x c e p t ,  however,  much o f  i t s  westward e x t e n s i o n ,  on t h e  
s o u t h  s i d e  o f  White S a ~ e  F l a t ,  is c u t  o u t  by f a u l t i n g .  Scme 
c r u s h e d  and crumpled beds  n e a r  Baker Canyon a r e  p robab ly  Guilmecte.  

F i e l d  i d e n t i f i c a t i o n  o f  t h e  Gui lmet te  Format ion  was f a c i l i -  
t a t e d  by t h e  p r e s e n c e  of  s e v e r a l  l e n t i c u l a r  s a n d s t o n e s ,  most of 
which a r e  h i g h l y  i n d u r a t e d  q u a r t z i t e s  o r  protoqu-  a r t z i t e s ,  The 
b a s e  i s  d e f i n e d  by a  1 5  f o o t  q u a r t z i t e  bed. A t h i c k ,  p e r s i s t e n t  
q u a r t z i t e  bed a t  t h e  t o p  h a s  been d e f i n e d  f o r  t h e  f i r s t  t ime  i n  
t h i s  p a p e r  a n d  p i v e n  a new name, a s  w i l l  be d i s c u s s e d  l a t e r ,  

Dark g r a y ,  medium c r y s t a l l i n e  d o l o m i t e s  predominate  i n  t h e  
f o r m a t i o n ;  t h e s e  show some r e d d i s h  brown s p e c k s  and o c c a s i o n a l  
w h i t e  c a l c a r e o u s  s t r i n g e r s ,  Thick bedded, dark  b lue -g ray  l ime- 
s t o n e  i n t e r b e d s  a r e  p r e v a l e n t  which wea the r  a  da rk  g r a y  wi th  
c l o u d s  of t a n  a r g i l l a c e o u s  d i s c o l o r a t i o n ,  The q u a r t z i t e s  a r e  
u s u a l l y  brown, b u t  w h i t e  t o  cream v i t r e o u s  q u a r t z i t e s  o c c u r  n e a r  
t h e  t o p ,  

I n  t h e  l o w e r  h a l f  o f  t h e  f o r m a t i o n  some l i g h t  c o l o r e d  lami-  
n a t e d  beds  p e r s i s t .  Near t h e  b a s e  d o l o m i t i c  i n t r a f o r m a t i o n a l  
b r e c c i a ,  r e s e m b l i n g  t h e  t h i c k  b r e c c i a  beds o f  t h e  Gui lmet te  i n  
t h e  Confus ion Range, commonly a p p e a r s  a s  f l o a t ,  a l t h o u g h  i t  was 
n o t  obse rved  i n  bedrock.  The b r e c c i a  i s  composed of  pebb le  s i z e  
d a r k  Erav t o  b l g c k ,  f i n e  c r y s t < r . l l i n e  d o l o m i t e  f r agments  s e t  i n  



a whi te  c r y s t a l l i n e  c a l c i t e  ina t r ix ,  This  rock i s  probably  t h e  
r e s u l t  of s lumping on t h e  ocean f l o o r ,  a l t h o u g h  such a n  explana-  
t i o n  seems t o o  s imple  f o r  such t h i c k  d e p o s i t s  a s  o c c u r  i n  t h e  
Confusion Range, 

&e, -- c o r r e l a t i o n ,  - and t h i c k n e s s :  The f o s s i l  Coen i t e s  c ryp todens ,  
t h e  same found i n  t h e   to^ of  t h e  Simonson Dolomite. occurs  n e a r  
t h e  b a s e  o f  t h e  ~ u i l m e t t e ,  According t o  Gould ( i n n p r e p a r a t i o n )  
t h i s  form is abundant  i n  t h e  Guilrnet te  i n  t h e  Confusion Range 
where i t  comprises p a r t  of a Middle Devonian fauna ,  The forma- 
t i o n  i s  modera te ly  f o s s i l i f e r o u s  i n  t h e  t y p e  l o c a l i t y ,  and i s  
cons ide red  t h e r e  t o  be Middle Devonian ( ~ o l a n ,  1935p p o  2 1 ) .  
The Guilrnet te  i n  t h e  Gold H i l l  d i s t r i c t  may be younger,  i n  i t s  
uDper p o r t i o n s ,  t h a n  t h e  t o p  o f  t h e  f o r m a t i o n  i n  t h e  Pavant 
Range, With t h e  Simonson Dolomite,  o f  Middle Devonian a g e ,  
conformably u n d e r l y i n g  t h e  Gui lmet te ,  t h e  f o r m a t i o n  may be 
a s s i g n e d  t o  Middle Devonian, The fo rmat ion  is  570 f e e t  t h i c k  
a t  t h e  s o u t h e a s t  c o r n e r  o f  White Sage F l a t o  

Cove F o r t  Q u a r t z i t e  (new name) --- - - 
D e f i n i t i o n :  The name Cove F o r t  i s  proposed f o r  a  crearn-colored, 
v i t r e o u s  q u a r t z i t e  f o r m a t i o n  rest in^ conformably above t h e  
Gui lmet te  Formation i n  t h e  s o u t h  end o f  t h e  Pavant  Mountains,  
Th i s  u n i t  i s  exposed i n  t h e  o v e r t u r n e d  l imb o f  a n  asymmet r i ca l  
s v n c l i n e  r e s t i n g  i n  t h r u s t  r e l a t i o n s h i p  on T r i a s s i c  beds ,  T h i s  
u n i t  i s  o f  ~ ~ n i f o r m  t h i c k n e s s  and i s  p e r s i s t e n t  i n ' t h e  exposures  
o f  t h e  O - J ~ . ~  t u r n e d  b e d s .  

The s e c t i o n  was measured and d e s c r i b e d  i n  s e c ,  16, To 24 
So, R o  6 W a  a t  t h e  s o u t h e a s t  c o r n e r  o f  White Sage F l a t ,  Good 
e x p o s u r e s ,  however, may be s e e n  from US Highway 91 a t  t h e  n o r t h  
edge o f  Dor V a l l e y o  

D i s t r i b u t i o n  and  1 i thol .ogy:  The exposures  of t h e  Cove F o r t  - -  
Q u a r t z i t e  o c c u r  a b o u t  midway up t h e  r i d g e  formed by t h e  over- 
t u r n ~ d  Pa leo ,zo ics  and e x t e n d s  t h e  l e n g t h  o f  t h i s  t e c t o n i c  
f e a t u r e  f o r  a p p r o x i m a t e l v  1 2  m i l e s ,  About 4 m i l e s  o f  exposures  
e x t e n d s  t o  t h e  wes t  o f  t h e  mapped a r k a ;  t h e  f o r m a t i o n  was n o t  
walked oitt west  o f  Baker Canyon, b u t  i t s  p r e s e n c e  w a s  noted ,  

L i t h n l o g i c a l l y ,  t h e  f o r m a t i o n  may be  d i v i d e d  i n t o  t h r e e  
u n i t s :  t h e  lower  u n i t ,  which i s  t h e  t h i c k e s t ,  i s  composed o f  
w h i t e  t o  cream, h i g h l y  i n d u r a t e d ,  c l e a n  q u a r t z  sand ,  t h e  middle  
u n i t  i s  a l i g h t  g r a y  l i m e s t o n e  i n t r a f o r m a t i o n a l  b r e c c i a  w i t h  
c o n s i d e r a b l e  sand ,  and t h e  upper  u n i t  i s  a redd i sh -g ray ,  p o o r l y  
s o r t e d  q u a r t z i t e  w i t h  c a l c a r e o u s  cement a c t i n g  a s  b i n d e r ,  There 
i s  a n  e r o s i o n a l  s u r f a c e  a t  t h e  t o p  of  t h e  fo rmat ion .  

Ptpe, c o r r e l a t , i o n ,  and t h i c k n e s s :  The Cove F o r t  Q u a r t z i t e  i s  - -- 
c o n t a i n e d  between beds  of  Lower M i s s i s s i p p i a n  and Middle t o  
Upper Devonian a g e ,  b u t  a n  unconformi ty  e x i s t s  a t  t h e  base  of 
t,he M i s s i s s i p p i a n  s t r a t a ,  The Cove F o r t  may be  e i t h e r  Middle 
Devonian o r  Upper Devonian, b u t  i t  i s  probab ly  Upper Devonian, 

The V i c t o r i a  Q u a r t z i t e  o f  t h e  T i n t i c  d i s t r i c t  (Lough l in ,  
1919,  p, 3 $ )  o c c u p i e s  t h e  same s t r a t i g r a p h i c  i n t e r v a l  a s  does  



t h e  Cove F o r t ;  however a n  e r o s i o n  s u r f a c e  e x i s t s  a t  t h e  b a s e  o f  
t h e  V i c t o r i a ,  and f o r  t h i s  r e a s o n  Loughl in  a s s i g n e d  t h e  fo rmat ion  
t o  Lower M i s s i s s i p p i a n d  I n  a d d i t i o n  t o  i t s  b e i n g  cons ide red  
younger,  t h e  V i c t o r i a  Q u a r t z i t e  i s  a da rk  sandy l i m e s t o n e  wi th  a  
few d a r k  q u a r t z i t i c  b e d s ,  and  i s  a t  g r e a t  l i t h o l o g i c  v a r i a n c e  
w i t h  t h e  Cove F o r t ;  a l t h o u g h  t h e  two f o r m a t i o n s  a r e  of approx i -  
m a t e l y  e q u a l  t h i c k n e s s ,  

Rush (1951,  p,  16)  d e s c r i b e d  a Devonian s e c t i o n  i n  t h e  
Burbank Hills of w e s t e r n  Utah i n  which he  found t h i c k  u n f o s s i -  
l i f e r o u s  s t r a t a  above a S t r i n g o c e p h a l u s  zone o f  Fliddle Devonian 
age.  These b e d s ,  however, a r e  ma in ly  composed o f  b l a c k ,  t h i n  
bedded, n o d u l a r  l i m e s t o n e  and  b e a r  no resemblance  t o  t h e  Cove 
F o r t ,  The p o s s i b i l i t y  e x i s t  t h a t  t h e  Cove F o r t  i s  a nea r -  
s h o r e  f a c i e s  t o  t h e s e  b a s i n  c a r b o n a t e s ,  b u t  w i t h o u t  f o s s i l  e v i -  
dence such  a  c o n c l u s i o n  i s  somewhat presumptuous, Ase~uning 
e q u i v a l e n c e  o f  t h e  two f o r m a t i o n s ,  t h e  c a r b o n a t e s  would  i n d i -  
c a t e  t h a t  t h e  s o u r c e  o f  t h e  Cove F o r t  sands  i s  n o t  from t h e  
west .  If t h e  c l e a n ,  w e l l  s o r t e d  s a n d s  a f  t h e  Cove Fort a r e  a 
s t r a n d  l i n e  d e p o s i t  i n  a  r e q r e s s i n g  s e a ,  a s  it seems l i k e l y ,  
t h e  s e a  would have withdrawn from t h e  s h e l f  and t h e  s o u r c e  
would have  been from t h e  e a s t ,  o r  c o n s t i t u t e  reworked bottom 
sed iments  o v e r  which t h e  westward moving s h o r e l i n e  r e t r e a t e d ,  

The t h i c k n e s s  o f  t h e  Cove F o r t  i s  83 f e e t  a t  t h e  south-  
e a s t  edpe of White Sage  F l a t ,  and i s  85 f e e t  a l o n g  t h e  highway 
n e a r  Dog V a l l e y *  

MISSISSIPPIAN SYSTEM 

Redwall Limestone  

D e f i n i t i o n :  G i l b e r t ,  working under  Wheeler (1875, p o  178) ,  
a p p l i e d  t h e  name Redwall t o  mass ive  l i m e s t o n e  c l i f f s  a t  t h e  
j u n c t i o n  of Kanab Creek w i t h  the Colorado R i v e r  i n  Grand 
Canyon, The l i m e s t o n e  i s  a medium t o  d a r k  g r a y  c r y s t a l l i n e  
rock w i t h  minor  o c c u r r e n c e s  of  chert. ,  The c l i f f s  w e a t h e r  g ray  
wi th  a r u s t y  r e d  hue;  hence t h e  name Redwall,  Some sands tone  
i n t e r b e d s  a p p e a r  n e a r  t h e  t o p ,  

D i s t r i b u t i o n  and  l i t h o l o .  : The Redwall o u t c r o p s  on t h e  nor th -  
west  f a c e  OF tJhe + s o u t  e r n  Pavant  Mountains w i t h  t h e  o t h e r  
P a l e o z o i c  f o r m a t i o n s  and i s  o f  s imilar e x t e n t ,  Good exposures  
may be s e e n  from US Hiphway 91 on t h e  n o r t h  s i d e  o f  Dog Val ley '  

The f o r m a t i o n  c o n s i s t s  o f  t h i c k  t o  mass ive  beds  of c o a r s e  
c r y s t a l l i n e , o o l i t i c  l i m e s t o n e .  The f o r m a t i o n  i s  a b u n d a n t l y  
f o s s i l i f e r o u s  w i t h  e n c r i n i t e  beds o c c u r r i n g  n e a r  t h e  base  and 
a l s o  a t  t h e  t o p .  S i l t  i s  conspicuous  midway i n  t h e  fo rmat ion  
which g i v e s  t h e  d a r k  b l u i s h - g r a y  exposures  a f a i n t  l a m i n a t e d  
a p p e a r a n c e ,  The f r e s h  s u r f a c e  o f  t h e  rock h a s  a d e l i n i t e  red-  
d i s h  c a s t ,  a n d  t h e  r o c k  e m i t s  a f e t i d  odor  when s t r u c k  wi th  a 
hammer, The b a s e  o f  t h e  Redwall i s  d i sconformable  w i t h  t h e  Cove 
F o r t  Q u a r t z i t e  a n d  a l s o  d i sconformable  w i t h  t h e  Oqui r rh  Forma- 
t i o n  above,  

Age, c o r r e l a t i o n ,  a n d  - t h i c k n e s s :  The Redwall Limestone of  t h e  



Pavant blountains y i e l d e d  a p r o l i f i c  fauna  which i n c l u d e s  c o r a l s ,  
b rach iopods ,  f e n e s t r e l l i d  bryozoans ,  endothyroid  f o r a m i n i f e r a ,  
and t h e  c h a r a c t e r i s t i c  Redwall gas t ropod ,  Euomphalus. Many 
e lements  of  t h i s  fauna r e q u i r e  a d d i t i o n a l  work b e f o r e  p o s i t i v e  
i d e n t i f i c a t i o n  can be made, b u t  on t h e  b a s i s  o f  t h e  fo l lowing  
occur rences  a t t e s t i n g  a n  Osagean a g e ,  assignment o f  t h e  forma- 
t i o n  t n  t h e  Redwall o f  Lower M i s s i s s i p p i a n  age seems j u s t i f i e d :  

T r i p l o p h y l l i t e s  . subc ra s sus  
T r i p l o ~ h v l l i t e s  p a u c i c i n c t u s  
- 
Canina sp ,  
P l ec togy ra  sp.  
Euomphalus sp .  

A s e r i e s  o f  Lower M i s s i s s i p p i a n  l imes tones  extending from 
Alber ta  t o  s o u t h e r n  Arizona i s  perhaps  t h e  most p e r s i s t e n t  l i t h -  
o l o g i c  u n i t  i n  t h e  I n t e r - C o r d i l l e r a n  r e g i o n ,  These beds a r e  cha- 
r a c t e r i z e d  by t h e  i n c l u s i o n  o f  abundant f o s s i l s  by which paleon- 
t o l o g i s t s  have demonstra te@ t h e  penecontemporaneous age  of  t h e  
s t r a t a ,  S e v e r a l  f o rma t iona l  names have been a p p l i e d  t o  t h e s e  
beds ,  some o f  which a r e :  Escabrosa Limestone,  Redwall Limestone, 
Roger S p r i n g s  Limestone,  Topache Limestone ( ? ) ,  L e a d v i l l e  Lime- 
s t o n e ,  Gardner Limestone,  Joana Limestone, and Madison Limestone. 
The eql l ivalence of t h e  Pavant  s e c t i o n  t o  t h e s e  fo rmat ions ,  a t  
l e a s t  i n  p a r t ,  seems c e r t a i n ,  and t h e  p o s i t i o n  of t h e  sou thern  
Pavant blountains i s  such t h a t  any ,  o f  s e v e r a l ,  of' t h e s e  names 
could be a p p l i e d ,  The Topache Limestone ou t c rops  c l o s e r  t o  t h e  
a r e a  under c o n s i d e r a t i o n  t h a n  any o t h e r ,  B u t l e r  (1913, P O  35)  
de sc r ibed  a  t h i c k  s e c t i o n  i n  t h e  San F ranc i sco  Mountains and 
E a r l 1  (1957, p o  17)  d e s c r i b e d  a somewhat t h i n n e r  s e c t i o n  i n  t h e  
Piiineral Hanreo Both o f  t h e s e  workers ,  however, have r e p o r t e d  
t h a t  t h e  fo rma t ion  i s  of  Upper M i s s i s s i p p i a n  a g e ;  n e v e r t h e l e s s ,  
compi le r s  o f  t h e  Geological  S o c i e t y  of  America M i s s i s s i p p i a n  
C o r r e l a t i o n  Tables  (Wel le r ,  e t ,  a l ,  , 1948)  p r e f e r  a Lower 
N i s s i s s i p n i a n  a g e  f o r  t h e  fo rma t ion  and t o  have it e q u i v a l e n t  t o  
t h e  o t h e r  Lower M i s s i s s i p p i a n  l imes tones  o f  t h e  Inter-Mountain 
r e g i o n ,  Because o f  t h e  p r o b l e m a t i c a l  atmosphere sur rounding  t h e  
San F ranc i sco  and Mineral  Mountain nomencla ture ,  it seemed p r e f e r -  
a b l e  t o  extend t h e  name o f  Redwall from t h e  s o u t h  i n t o  t h e  pre-  
s e n t  a r e a .  

The t h i c k n e s s  o f  t h e  Redwall Limestone, measured a t  t h e  
s o u t h e a s t  edge o f  White Sage F l a t ,  i s  273 f e e t ,  

PENNSYLVANIAN SYSTEM 

Oquirrh  Format.ion 

D e f i n i t i o n :  G i l l u l y  (1932, p, 34 )  a p p l i e d  t h e  name of  Oquirrh  
t o  a  t h i c k  sequence of  a l t e r n a t i n g  l imes tones  and q u a r t z i t e s  
a g g r e g a t i n c  17,000 f e e t  i n  t h e  Oquirrh  Mountains southwest  o f  
S a l t  Lake C i ty .  Dolomite and s h a l e  appea r  i n  t h e  fo rmat ion  i n  
s u b o r d i n a t e  amounts. The Oquirrh  Formation s e rved  as hos t  rock 
f o r  m i n e r a l i z a t i o n  sur rounding  t h e  Bingham s t o c k ,  

D i s t r i b u t i o n  and l i t h o l o g y :  - The Oquirrh  i s  t h e  o l d e s t  fo rmat ion  



exposed i n  s t r a t a  no t  a f f e c t e d  by t h r u s t i n g .  Outcrops occur  
a l o n g  t h e  l e n p t h  of  t h e  h i l l s  ex tend ing  from t h e  e a s t  s i d e  of 
Dog Val ley  t o  Utah Highway 1 3  nea r  Cove F o r t o  Exposures i n  t h e  
ove r tu rned  f o l d  extend from Dry Wash t o  Dog Val ley ,  

A n o t a b l e  d i f f e r e n c e  between t h e  Oquirrh i n  t h e  type  l o c a l -  
i t y  and t h e  p r e s e n t  a r e a  i s  t h e  s u b o r d i n a t e  amount of  q u a r t z i t e  
i n  t h e  Pavant  s e c t i o n ,  While q u a r t z i t e s  occur  n e a r  both  t h e  
base  and t o p ,  and some sandy beds a r e  p r e sen t  i n  t h e  middle o f  
t h e  fo rmat ion ,  t h e  t o t a l  volume i s  no t  g r e a t ,  

Two massive l imes tone  beds  ho ld  up prominent r l d g e s  i n  t h e  
Pavant  Range, These c o n s i s t  o f  coa r se  c r y s t a l l i n e ,  medium g ray  
l imes tone  which l i t h o l o g i c a l l y ,  a r e  s t r i k i n g l y  s i m i l a r ,  bu t  
c l o s e  i n s p e c t i o n  r e v e a l s  two reddish-brown, lime-,cemented q u a r t -  
z i t e  beds i n  t h e  lower  u n i t ,  and t h e  s p a r s e  occur rence  of s o l i - ,  
t a r y  c o r a l s  i n  t h e  upper  u n i t ,  Two t h i c k  sequences of  p l a t y ,  
da rk  gray  l imes tone  a l t e r n a t e  w i th  t h e  massive beds ,  Severa l  
brown, sugary- tex tured  dolomite  s t r a t a  occur ,  Ercs lon  s u r f a c e s  
e n c l o s e  t h e  fo rma t ion  i n  t h e  Pavant Range, 

a, c o r r e l a t i o n ,  - and t h i c k n e s s :  The base of t h e  Oquirrh was 
drawn a t  t h e  bbttom of  t h e  f i r s t  q u a r t z i t e  bed, E l~dothyro ids  
below t h i s  datum and t h e  occur rence  o f  Composita --- s u b t i l l l t a  and 
N e o s p i r i f e r  eameratus above i n d i c a t e  a l o n g  i n t e r v a l  o f  non- 
d e p o s i t i o n ,  Fus l r l in ids  occu r  a t  s e v e r a l  hor izons  i n  t h e  forma- 
t i o n ,  bu t  o f  a  c r e a t  many c o l l e c t e d ,  none were i d e n t i f i a b l e ,  
Rare ly  w a l l  s t r u c t u r e s  and  f l u t i n g  p a t k e r n s  a r e  f a i n t l y  p r e se rved ,  
bu t  genera l , ly ,  r e c r y s t a l l i z a t i o n  has  des t royed  a l l  b u t  ou t l i ne s . ,  
By l i t h o l o g i c  comparison o f  t h e  Pavant s e c t i o n  wi th  s e c t i o n s  t h a t  
have been age-bracke ted ,  and by a p p l i c a t i o n  of  f u s u l i n i d  evidence, 
it i s  be l i eved  t h a t  t h e  Morrowan, Derryan,  and Desmoinesian 
epochs a r e  r e p r e s e n t e d  i n  t h e  Pavant Mountains, 

It should  be no ted  t h a t  a  measured t h i c k n e s s  of 949 f e e t  
i n  t h e  s o u t h  end of t h e  Pavant  Range shows a  tremendous t h i n n i n g  
from t h e  r e p o r t e d  17,000 f e e t  i n  t h e  Oquirrh  Range, I n  t h e  
S tansbury  Mountains, west  o f  t h e  Oquirrh Range, t h e  format ion 
t h i n s  from 15,000 f e e t  t o  100 f e e t  w i t h i n  a d i s t a ~ l z e  o f  30 
m i l e s  (Wright ,  i n  p r e p a r a t i o n ) .  Thinning t o  t h e  sou th  i s  no t  
s o  a b r u p t ,  b u t  a p p a r e n t l y  shows t h e  miogeosyncl inal  n a t u r e  of 
t h e  Pennsylvanian sediments  i n  Utah, 

PERMIAN SYSTEM 

Pakoon Limestone 

D e f i n i t i o n :  McNafr (1951, p,  524)  found a t h i c k  s e r i e s  o f  t an-  
g r ay  d o l o m i t i c  l imes tones  benea th  t h e  Supai  redbeds i n  sou th -  
e a s t e r n  Nevada, The C a l l v i l l e  Limestone occupies  t h i s  s t r a t i -  
g r aph ic  p o s i t i o n  i n  t h e  Hurr icane C l i f f s  90 m i l e s  t o  t h e  e a s t .  
By l a t e r a l  t r a c i n g  McNair showed t h a t  t h e  do lomi t i c  l imes tone  
w a s  a  d i s t i n c t  l i t h i c  u n i t  and formed a r a p i d l y  t h i n n i n g  wedge 
t h a t  po in t ed  e a s t  o u t  o f  Nevada, To t h f s  wedge of  dol-omitic 
l imes tone  he  a p p l i e d  t h e  name Pakoon, 



D i s t r i b u t i o n  and l i t h o l o  : The o u t c r o p  p a t t e r n  o f  t h e  Pakoon 
Limestone i s  -A s l m i  a r  t o  t e  Oquirrh  Formation i n  t h e  sou th  end 
of t h e  Pavant  Range, 

Smal l ,  t r a n s p a r e n t  b l e b s  of  c a l c i t e  pock-mark t h e  t a n  
wea ther ing  s u r f a c e  o f  t h e  format ion.  The t h i n  bedded l i g h t  
g r ay  l imes tones  a r e  v e r y  do lomi t i c  th roughout ,  and commonly con- 
t a i n  a  l a r g e  amount o f  s i l t .  Orange-brown, lime-cemented quar t -  
z i t e s  a r e  p r e s e n t  a t  t h e  base  o f  t h e  fo rma t ion ,  and brachiopod- 
bea r ing  yellow-brown s h a l e s  occur  a t  t h e  t o p o  

&, c o r r e l a t i o n  9 - and t h i c k n e s s :  A s  no d i a g n o s t i c  f o s s i l s  were 
found i n  t h e  Pakoon i t s  a g e  i s  no t  d e f i n i t e l y  known, Assign- 
ment o f  t h e s e  beds  i s  made s o l e l y  on t h e  b a s i s  of  l i t h o l o g i c  
s i m i l a r i t y .  The presence  of  a p robab le  d i sconformi ty  a t  t h e  
base  of t h e  sequence f a v o r s  a Permian a c e  r a t h e r  t h a n  Upper 
I ' e n n s y l ~ a n i a n ~  The a g e  o f  t h e  fo rma t ion  i n  t h e  t ype  l o c a l i t y  
i s  Wolfcampian, and wi thou t  evidence t o  t h e  c o n t r a r y ,  t h e  Pavant 
s e c t i o n  i s  da t ed  l i k e w i s e .  The Pakoon i s  174 f e e t  t h i c k  on t h e  
west  r i d g e  above Wfdemouth ,Canyon, 

Coconino Sandstone 

D e f i n i t i o n :  Darton (1910,  pp. 21, 27) d i f f e r e n t i a t e d  t h e  - 
Aubrey Group of  Northern  Arizona i n t o  t h e  Kaibab Limestone, 
Coconirlo Sandstone,  and Supai  Formation i n  descending o rde r ,  
Fie proposed t h e  name o f  Coconino f o r  a t h i c k ,  c l i f f -yo rming ,  
crcss-bedded,  pray t o  whi te  sands tone  s t r a t u m  t h a t  i s  very  con- 
s !~ i cuous  i n  t h e  walls o f  t h e  Grand Canyon, 

D i s t r i b u t i o n  and l i t h o l o ~ y :  The Coconino i s  exposed i n  t h e  - - -  
ove r tu rned  f o l d  ex t end ing  from a p o i n t  one mi l e  s o u t h  of  t h e  
Kanosh cemeterv t o  Dog Va l l ey ,  and o u t c r o p s  i n  normal p o s i t i o n  
i n  t h e  s t e e p  f a c e  o f  t h e  mountain forming t h e  e a s t  w a l l  o f  Dog 
Va l l eyo  The v e r t i c a l  d i s t r i b u t i o n  o f  t h e  sandstone i s  n o t  con- 
s t a n t  as t h e  ro rmat ion  forms a r a p i d l y  t h i n n i n g  wedge t o  t h e  e a s t .  
A t  t h e  westernmost  exposure ,  i n  Dog Va l l ey ,  t h e  fo rma t ion  i s  288 
f e e t  t h i c k ,  b u t  t h i n s  t o  30 f e e t  b e f o r e  d i s appea r ing  under  t h e  
a l luv ium j u s t  s o u t h  o f  t h e  Kanosh cemetery.  

The t h i n n i n g  of  t h e  fo rma t ion  is  due more t o  d e p o s i t i o n a l  
c o n d i t i o n s  t h a n  e r o s i o n ,  I n  t h e  Dog Val ley  exposures  t h e  sand- 
s t o n e  i s  homopeneous excep t  f o r  a grad ing  from a somewhat fri- 
a b l e  rock a t  t h e  base  t o  q u a r t z i t i c  beds  a t  t h e  t o p ;  however t o -  
ward  t h e  e a s t ,  l i g h t  g r ay  i n t r a f o r m a t i o n a l  l imes tones  appea r  i n  
t h e  base  o f  t h e  fo rma t ion  u n t i l ,  a t  t h e  l a s t  ou t c rop ,  it becomes 
d i f f i c u l t  t,o d i s t i n g u i s h  between t h e  Coconino and t h e  s u b j a c e n t  
Fakoon, 

The t y p i c a l  Coconino i n  t h e  Pavant  Range i s  a ye l low,  c ross -  
bedded and c ross - lamina ted  q u a r t z i t i c  sandstone.  A few f e e t  o f  
beds a t  t h e  base  a r e  a l i ~ h t  r e d  c o l o r ,  and p a l e  r e d s  and pu rp l e s  
a p p e a r  as  s t r e a k s  th roughout  t h e  fo rmat ion ,  The beds c o n s i s t  o f  
c l e a n ,  rounded,  and  w e l l  s o r t e d  q u a r t z  sand,  and a r e  ve ry  porous 
a t  some l o c a l i t i e s ,  



Fig .  2 View looking nor theas t  a c r o s s  Dog Valley. Thrust  fault plane 

underlying over turned lirr: b of syncline shown by heavjr lirle in sndtl l t  , 
( A ) ,  ridge held up by Kaibab Limestone; and (B) ,  hil l  capped by N a v s ~ o  
Sandstone.  

and c o r r e l a t i o n :  The age  of t h e  u n f o s s i l i f e r o u s  Coconino 
must be p o s t u l a t e d  from i t s  p o s i t i o n  between beds o f  known age .  
A Leonardian fauna i n  t h e  ove r ly ing  Kaibab e s t a b l i s i l e s  a mini- 
m a l  ape ,  b u t  i t s  maximum p o s s i b l e  age i s  n o t  a s  w e l l  de f ined .  
Ii' t h e  age  of t h e  Pakoon Limestone i s  Wolfcampian, a s  sugpested 
above,  t h e n  t h e  Coconino i s  La te  Wolfcampian o r  Ea r ly  Leonardian. 
McNair (1951, p. 532) w i t h  r e l i a b l e  d a t i n g  beneath t h e  Coconino, 
p r e f e r s  a n  Ear ly  Leonard age  f o r  t h e  fo rmat ion  i.n no r the rn  
Arizona. 

Kaibab Limestone 

D e f i n i t i o n :  The Kaibab Limestone was long  known a s  t h e  nAubreyll 
Limestone, b u t  when t h e  US Geolopical  Survey adopted t h e  name 
o f  Aubrev f o r  a group of  Upper Carboniferous  beds ,  t h e  formation 
became t h e  upper l imes tone  member of  t h i s  group. I n  1910 Darton 
(p .  28)  proposed t h e  name Kaibab from t h e  Kaibab P l a t eau  which 
i s  capped bv t h i s  upper l imes tone  member. The Kaibab exposed 
i n  t h e  Grand Canyon c o n s i s t  of massive ,  c h e r t y ,  b l u e  l imes tones  
a l t e r n a t i n g  wi th  t h i n  beds o f  lemon-yellow l imes tones ,  s h a l e s ,  
and sands tones .  

D i s t r i b u t i o n  - and l i t h o l o g y :  The Kaibab ho lds  up t h e  high r i dge  
a t  t h e  l e a d i n g  edpre o f  t h e  millor t h r u s t  which envolved t h e  en- 
t i r e  Pa leozo ic  s e c t i o n  ( s e e  F ig .  2 ) .  This r i dge  extends  from 
nea r  t h e  mouth of  Corn Creek t,o Dog Val ley.  The Kaibab caps 



t h e  mountain forming t h e  e a s t  w a l l  o f  Dog Val ley,  and a t  t h e  
n o r t h  end, i s  i n  c o n t a c t  w i th  over tu rned  Kaibab. The format ion  
ou t c rops  b r i e f l y  i n  Middle Canyon where it i s  t h e  o l d e s t  u n i t  
exposed i n  a s t e e p l y  plunging a n t i c l i n e .  

A massive ,  l i g h t  g r ay ,  c o a r s e  c r y s t a l l i n e ,  s k e l e t a l -  
c l a s t i c  l imes tone  occu r s  a t  t h e  base  o f  t h e  Kaibab, and i s  
succeGded upward by a s e r i e s  o f  i n t e r s t r a t i f i e d  t a n ,  s i l t y  
s ands tones ,  l i m e s t o n e s  and minor s h a l e s .  Another t h i c k  t o  mas- 
s i v e  bedded l i m e s t o n e ,  similar t o  t h e  b a s a l  u n i t ,  occurs  above 
t h e  sandy u n i t o  and i s ,  i n  t u r n ,  o v e r l a i n  by a n o t h e r  u n i t  of in-  
t e r s t r a t i f i e d  sands  and l i m e s ,  The Kaibab i s  c h a r a c t e r i z e d  by 
t h e  occu r r ence  o f  bands of wh i t e  t o  dark  r e d  c h e r t ,  and some 
i r o n  nodules  appea r  i n  t h e  t a n  sands tones .  

Ape, c o r r e l a t i o n ,  and t h i c k n e s s :  The i n c l u s i o n  of  f o s s i l s  i s  
perhaps  t h e  most d i s t i n c t i v e  f e a t u r e  o f  t h e  Kaibab i n  t h e  Pavant 
Ranpe, E n c r i n i t e  beds  a r e  common i n  t h e  massive,  c r y s t a l l i n e  
l i m e s t o n e s ,  and bryozoans reach  b io s t roma l  q u a n t i t i e s  approxi-  
mate ly  100 f e e t  from t h e  t o p  of t h e  format ion.  I n  s e v e r a l  beds 
a u t h i g e n i c  r e c r y s t a l l i z a t i o n  h a s  des t royed  much of t h e  f o s s i l  
d e t a i l ,  bu t  g e n e r a l l y  forms weather  o u t  and a r e  w e l l  p rese rved  
f o r  s t udy ,  The fo l l owing  forms a r e  p a r t  o f  a l a r g e  c o l l e c t i o n :  

Productus  i v e s i  
Produc tus  guada lupens i s  
Produc tus  
Productus  f?f%emiret icula tus  
Hustedia  meekana 

M e r i s t e l l a  sp.  
Pugnax ( ? )  sp.  
S * l a r i a  guada lupens i s  

mexicanus 
S p i r i f e r  s p .  
F e n e s t e l l a  sp .  
Rhombo o r a  sp ,  
d d i a  sp ,  
S t r e p t o s o l e n  sp ,  
Euphemites sp .  
Lophophyll idium sp. 
C r ino id  columnals 

The above assemblage i n d i c a t e s  a n  Upper Leonardian and 
Lower Guadalupian age  f o r  t h e  Kaibab Limestone (Newell ,  e t .  a l . ,  
1953, see  s p e c i e s  t a b l e s  i n  a p p e n d i x ) .  G i r t y  (1908)  e a r l i e r  
d e s c r i b e d  a Guadalupian faun? from West Texas and r e p o r t e d  many 
forms i d e n t i c a l  w i t h  t h o s e  found i n  t h e  Kaibab. The s i m i l a r i t i e s  
o f  t h e  two f a u n a s  makes temporal  c o r r e l a t i o n  p o s s i b l e ;  however 
t h e  r e e f  environment i n  West Texas d u r i n g  t h e  Permian r e s u l t e d  
i n  d e p o s i t s  d i f f e r i n g  l i t h o l o g i c a l l y  from t h a t  o f  t h e  Kaibab. 

The lower  h a l f  o f  t h e  Park C i t y  Formation of n o r t h e r n  Utah 
has  been c o r r e l a t e d  w i t h  t h e  Kaibab Limestone (Baker and Williams. 
1940, pa  634) , and t h e  upper  h a l f  of  t h e  Park c i t y ,  which i s  r e -  ' 
P e r r e d  t o  t h e  Phosphor ia  Formation i n  s o u t h e a s t e r n  Idaho,  i s  
cons ide red  t o  be younger,  



With 1193 f e e t  o f  beds t h e  Kaibab i s  unusua l ly  t h i c k  i n  
t h e  Pavant Range. It i s  p o s s i b l e  t h a t  t h e  t o p  of t h e  Pavant 
s e c t i o n  i s  e q u i v a l e n t  t o  Phosphoria  beds ;  however f o s s i l s  
found i n  t h e  t o p  of  t h e  Kaibab s u g g e s t  t h a t  it i s  no  younger 
t h a n  Wordian. G i r t y  (1910) d e s c r i b e d  a f o s s i l  a s s e m b l a ~ e  from 
t h e  phosphate beds of t h e  Park C i t y  Formation which, i n d i v i d -  
u a l l y  and c o l l e c t i v e l y ,  b e a r  no resemblance t o  t h e  K a i b a b  o r  
West Texas f a u n a s ;  however t h e  uniqueness  of  t h e  Park C i t y  
fauna  i s  p e n e r a l l y  a s c r i b e d  t o  a phospha t i c  environment and 
should  n o t  n e c e s s a r i l y  r u l e  o u t  a similar age ,  

TRIASSIC SYSTEM 

Moenkopi Formation 

D e f i n i t i o n :  Powell (1876, p, 147) i n t r o d u c e d  t h e  Ilarne 
Shinarump Group t o  i n c l u d e  t h e  l a t e r  d e f i n e d  Moenkapl, 
Shinarump, and C h i n l e ,  and r e f e r r e d  t o  t h e  Moenkopi a s  t h e  
"Lower P o r t i o n N ,  Gregory (1916, p,  79)  f i rs t  used t h e  p r e s e n t -  
l y  a c c e p t e d  term "Moenkopin ( s e e  McKee, 1954, p ,  l+ for a his- .  
t o r y  of  t h e  t e r m ) .  

The Moenkopi r edbeds  u n d e r l i e  much o f  t h e  Colorado P l a t e a u ,  
and th roughou t  much o f  i t s  e x t e n t  t h e  format ion  car' b e  dividcA 
i n t o  5 members: t h e  Lower Red member composed of d2e11 red and 
brown s i l t s t o n e s  and s h a l e s ,  t h e  V i r g i n  l i m e s t o n e  member con- 
s i s t i n g  o f  g r a y  l i m e s t o n e  and c a l c a r e o u s  mudstone, t h e  Middle 
Red member s i m i l a r  t o  t h e  Lower Red member, t h e  Shnabkaib mem- 
b e r  consist in^ of  4 t o  10 f o o t  l i g h t  gray l imes tone  and r e d  
s i l t s t o n e  i n t e r b e d s ,  and t h e  Upper Red member s i m i l a r  a g a i n  t o  
t h e  Lower Reb member, 

D i s t r i b u t i o n  and l i t h o l o  : The Moenkopi i s  exposed I n  a n  
over tu rned  a t t i t 1 1  -/ e  i n  F i r s t  Creek, Drv Wash. and Widemouth 
Canyons where it i s  deformed due t o  t h e  comp~ess iona l -  f o r c e s  
a s s o c i a t e d  w i t h  t h r u s t i n g ,  The f o r m a t i o n  i s  exposed over a 
l a r g e  a r e a  i n  Middle Canyon where it forms a  p a r t  of t h e  n o r t h  
l imb o f  a  t i g h t l y  f o l d e d  a n t i c l i n e .  Dog Va l l ey  Creek Canyon i s  
formed on t h e  e a s i l y  eroded Moenkopi Formation,  

'I'he 5 n~cmbcrs d e s c r i b e d  above (Rees ide  and Bass ler*, 1922 ,  
p, 5 8 )  a r e  w e l l  developed i n  t h e  Pavant  Mountains, The Lower 
Red member i s  t h i n  however, b u t  c o n s i s t  o f  t y p i c a l  red and 
brown i r r e g u l a r l y  l amina ted  s h a l e s  and s i l t s t o n e s ,  I r a n  nod- 
u l e s  a r e  l o c a l l y  abundant  and a  bed o f  t h i n  paper  s h a l e s  occur  
n e a r  t h e  t o p  o f  t h i s  u n i t ,  The deep r e d  c o l o r  of  t h i s  member 
c o n t r a s t  markedly w i t h  t h e  l i p h t  grays and yel low t a n s  of t h e  
u n d e r l y i n p  Kaibab Limestone, 

The V i r g i n  l i m e s t o n e  member i s  a s e r i e s  of  da rk  brown- 
g ray  l i m e s t o n e s  i n t e r b e d d e d  with r e d  s i l t s t o n e s  and mudstones, 
Th i s  u n i t  c o n t a i n s  a bieekoceras fauna  of which Meekoceras 
g r a c i l i t a l i s  i s  dominant ,  The l i m e s t o n e s  a r e  p o o r l y  bedded 
and t e n d  t o  break i n  a n y  random d i r e c t i o n .  Mudcracks and 
r i p p l e  marks o c c u r  i n  t h e  s h a l e  beds .  



The Middle Red member c ~ n s i s t s  predominantly of r e d  s i l t -  
s t o n e s  and s h a l e s ,  b u t  s e v e r a l  f i n e - g r a i n e d ,  r e d  sands tones  
occur .  Ripp le  marks a r e  a g a i n  conspicuous and o c c a s i o n a l l y  
l a r g e  nodules  o f  dark  redd ish-gray  hema t i t e  a r e  observed,  

The Shnabkaib member has  f i v e  1 0  t o  1 5  f o o t  l i g h t  g ray ,  
c r y s t a l l i n e  l imes tone  beds  which a r e  c h a r a c t e r i s t i c a l l y  whi te  
s ~ e c k l e d  by t h e  occur rence  of s ta r - shaped  Pen tac r inus  w h i t e i  
columnals,  These f i v e  l imes tone  beds a r e  s epa ra t ed  by t h i c k  
beds of  red  sands tone  and s i l t s t o n e .  Gypsum occurs  a s  a 
cement in^ m a t e r i a l  i n  t h e  s i l t s t o n e s  i n  t h e  upper p a r t  of  t h i s  
u n i t  and  weathers  a powdery wh i t e  which r e a d i l y  o u t l i n e s  i t s  
e x t e n t .  Minor amounts of  gypsum o c c u r r i n g  i n  t h i n  seams in-  
d i c a t e s  i t s  secondary  o r i g i n ,  

The  Unper Red member c o n s i s t  o f  r e d  s i l t s t o n e s  and sands. 
The t o p  o f  t h i s  u n i t ,  and t h e  fo rma t ion ,  is  marked by a bed of 
deep red  mudstones which a r e  s i l i c i o u s .  

The d e p o s i t i o n a l  break a t  t h e  base  o f  t h e  Moenkopi i s  
everywhere paraconformable ,  b u t  a change i n  c o l o r  from l i g h t  
g r a y  t o  b r i c k  r e d  marks t h e  boundary between t h e  Pa leozo ic  and 
Mesozoic e r a s o  

, c o r r e l a t i o n ,  and t h i c k n e s s :  The Meekoceras zone i n  t h e  
V i rg in  l imes tone  member d a t e s  t h e  lower  p a r t  of , t h e  fo rmat ion  
Lower T r i a s s i c  (Smi th ,  1 9 3 2 ) ,  b u t  n e a r l y  900 f e e t  o f  beds occur  
above t h i s  zone, Peh t ac r inus  w h i t c i  occu r s  abundant ly  n e a r  t h e  
t o p ,  bu t  d a t i n g  w i t h i n  t h e  T r i a s s i c  p e r i o d  i s  n o t  p o s s i b l e  w i t h  
t h i s  l o n p - r a n ~ i n g  form. A T i r o l i t e s  zone was d i scovered  about  
i n  t h e  middle  o f  t h e  Moenkopi n e a r  S t .  George, Utah, and d a t e s  
t h e  c o n t a i n i n p  beds  upper Lower T r i a s s i c .  S ince  approximately  
1000 feet of beds  a r e  above t h i s  zone KcKee b e l i e v e s  t h a t  p a r t  
o f  t h e  I'vloenkopi must be of  Medial T r i a s s i c  age.  A part, o f  t h e  
P loenko~ i  i n  t h e  Pavant  ?-lountains i s  l i k e l y  Middle T r i a s s i c  s i n c e  
a l l  meriibers a r e  w e l l  developed,  

The P:ioenkopi was measured i n  Dog Val ley.  The format ion  i s  
1054 f e e t  t h i c k  w i t h  t h e  Middle Red member be ing  t h e  t h i c k e s t .  

Shinarump Conglomerate 

D e f i n i t i o n :  
he include'd 
which ho lds  

When Powell named t h e  Shinarump Group (1876, p, 54) 
beds  bo th  above and below a conglomerate fo rmat ion  
up t h e  Shinarump c l i f f s  i n  Kane County, Utah, While 

he d i d  not, d i f f e r e n t i a t e  t h e  e n t i r e  sequence,  he used t h e  name 
o f  Shinarump i n  a more r e s t r i c t e d  s e n s e  i n  r e f e r r i n g  on ly  t o  t h e  
conglomera t ic  beds ,  H i s  o r i g i n a l  d e f i n i t i o n  d e s c r i b e s  on ly  t h e  
g r a i n  s i z e  a s  he c a l l e d  t h e  rock a " f i n e  conglomeraten.  

D i s t r i b u t i o n  and l i t h o l o ~ :  The e x t e n t  of t h e  Shinarump Con- -- 
glomera te  i s  s i m i l a r  t o  t h e  Moenkopi excep t  t h a t  i t  i s  no t  ex- 
posed i n  F i r s t  Creek Canyon. The s h i n a r G p  i s  t h e  youngest  
fo rma t ion  exposed i n  t h e  ove r tu rned  f o l d ,  The format ion  ho lds  
up a conspicuous  r i d g e  wherever it ou tc rops .  The e a s i l y  eroded 



s h a l e s  o f , t h e  C h i n l e  above and t h e  Moenkopi below form s t r i k e  
v a l l e y s  w i t h  t h e  Shinarump between s t a n d i n g  i n  a  bo ld  r i d g e ,  
These r i d g e s  may be  s e e n  on t h e  n o r t h  s i d e  of  Dog V a l l e y ,  and 
i n  t h e  Second Creek-Middle Canyon a r e a  t h e  o u t c r o p  p a t t e r n  i s  
a  l a r g e  " V f l  open ing  t o  t h e  s o u t h e a s t ,  

The f o r m a t i o n  c o n s i s t  m o s t l y  o f  g r i t s t o n e  wi th  t h i n  beds  
o f  c h e r t  ~ e b b l e  conglomerate  o c c u r i n g  i n  t t channe l s l l .  The p r i t s  
and s a n d s t o n e s  a r e  composed p redominan t ly  of  v i t r e o u s  q u a r t z  
t h a t  w e a t h e r s  a L i g h t  brownish-pray,  S e v e r a l  p u r p l i s h ,  f r i a b l e  
s a n d s t o n e  l e n s e s  o u t c r o p  a t  t h e  t o p  o f  t h e  f o r m a t i o n  i n t e r -  
bedded l o c a l l y  w i t h  t h i n  l e n s e s  o f  p reen i sh -g ray  s h a l e .  F o s s l l  
wood i s  abundant  t h r o u p h o u t o  The t e x t u r e ,  c l i f f  forming h a b i t ,  
and t h e  i n c l u s i o n  o f  p e t r i f i e d  wood makes t h i s  u n i t  t h e  b e s t  
sequence  marker  i n  t h e  Pavant  Range, 

The Shinarump r e s t s  conformably below t h e  C h i n l e ,  <lnd a 
b a s a l  conglomerate  bed a t t e s t s  renewal  o f  d e ~ o s i t i o n  on a n  
e r o s i o n  s u r f a c e  formed on t h e  Moenkopi, 

&e, c o r r e l a t i o n ,  - and t h i c k n e s s :  Except  f o r  p e t r i f l e d  wood no 
f o s s i l s  were found i n  t h e  f o r m a t i o n ,  a n d  i t s  age canno t  be 
s t a t e d  w i t h  c e r t a i n t y ,  C e r t a i n  g e o l o g i s t s  f e e l  t h a t  t h s  
Shinarump i s  a  b a s a l  conplomerate  t o  t h e  Chin le  a n d  s h o l ~ l d  be 
d a t e d  Upner T r i a s s i c  (McKee, 1954, pp, 37-39) Stdl ies  (1950) 
m a i n t a i n s  t h a t  t h e  f o r m a t i o n  i s  a f o s s i l  pediment ,  and was 
d e n o s i t e d  and  shaned by e r o s i o n  d u r i n ~  a  l o n e  p e r i o d  poss ib ly ,  
i n v o l v i n p  a l l  o f  Middle T r i a s s i c ,  I n  many l o c a l i t i e s  t h e  o v e i -  
l v i n g  C h i n l e  c o n t a i n s  L a t e  T r i a s s i c  f o s s i l s  which f i x e s  t h e  
minimal a g e o  The Pavant  s e c t i o n  i s  e i t h e r  Middle T r i a s s i c  or4 
Upper T r i a s s i c ,  o r  both .  

Channe l inp  and  t h e  emplacement o f  f o s s i l  wood c l e a r l y  
shows t h a t  t h e  Shinarump i s  a f l u v i a t i l e  d e p o s i t .  The t h i c k  
n e s s  o f  t h e  f o r m a t i o n  i s  428 f e e t  a l o n g  t h e  west s i d e  of Second 
Creek. T h i s  i s  c o n s i d e r a b l y  t h i c k e r  t h a n  t h e  100 f o o t  ave rage  
f o r  t h e  Shinarum? t h r o u p h o u t  most o f  t h e  Colorado P l a t e a u ;  
however t h e  c o n d i t i o n s  under  which f l u v i a t i l e  sed iments  a r e  
laid down a r e  such t h a t  a n  anomolous t h i c k n e s s  poses  l i t t l e  
problem, 

C h i n l e  Formation 

D e f i n i t i o n :  I n  1917 Gregory ( p ,  42)  f o r m a l l y  proposed t h e  name 
of Ch in le  f o r  t h e  Froup o f  " s h a l e s ,  m a r l s ,  t h i n ,  s o f t  ; a n d s t o n ~ s ,  
and l i m e s t o n e  conplomeratesv '  which r e s t s  between t h e  Shinarump 
C o n ~ l o r n e r a t e  and Winpate Sands tone ,  I1 rev ious  t o  1917 Gregory 
had employed t h e  te rm a t  l e a s t  t w i c e  i n  l i t e r a t u r e ,  The  forma- 
t i o n  w a s  d e s c r i b e d  from t y p i c a l  exnosures  i n  Ch in le  Va l l ey  i n  
n o r t h e a s t  Ar izona  where t h e  f o r m a t i o n  e x h i b i t s  v a r i e g a t e d  c o l o r s  
of r e d ,  l a v e n d e r ,  c h o c o l a t e  brown, maroon and  o range ,  

D i s t r i b u t i o n  a n d  l i t h o l o ~ y :  The C h i n l e  forms a s l o p e  above a - 
r i d g e  o f  Shinarump on t h e  n o r t h  s i d e  o f  Dog Va l ley  and i n  
Second Creek Canyon, There i s  a l s o  a b r i e f  exposure  i n  Corn 
Creek Canyon 1 m i l e  wes t  o f  Rig S p r i n g ,  



P u r n l e ,  c o a r s e - c r a i n e d  s a n d s t o n e  r e s t i n g  on r e s i s t a n t  t an -  
p r a y  s a n d s t o n e  c l i f f s  mark t h e  b a s e  of t h e  Chinle .  Beds of 
v a r i e p a t e d  r e d ,  maroon, c h o c o l a t e ,  and w h i t e  mudstones which 
t y n i c a l l y  wea the r s  t o  a  deep r e d  s o i l  forms a r e t r e a t  s lope .  
Weak beds  o f  p u r p l e  and t a n  cross-bedded s a n d s t o n e  and v a r i e -  
g a t e d  mudstone a l t e r n a t e  i n  t h e  upper  h a l f  of  t h e  format ion .  

The t h i c k n e s s  of  t h e  f o r m a t i o n  v a r i e s  c o n s i d e r a b l y .  I n  
Second Creek Canyon t h e  beds measured 274 f e e t  w h i l e  2 m i l e s  
t o  t h e  e a s t  no more t h a n  50 f e e t  o f  beds  e x i s t o  The t h i n n i n g  
o f  t h e  u n i t  i s  c l e a r l y  a n  e r o s i o n a l  f e a t u r e  a s  conspicuous  beds  
o f  p u r p l e  s a n d s t o n e  i n  t h e  u p p e r  p o r t i o n  of  t h e  f o r m a t i o n  a r e  
m i s s i n g  i n  l o c a l i t i e s  where t h e  u n i t  i s  t h i n .  The amount o f  
e r o s i o n  s u f f e r e d  by t h e  Chin le  e v i d e n c e s  t h e  magnitude o f  t h e  
unconforrni ty between t h e  f o r m a t i o n  a n d  t h e  o v e r l y i n g  Navajo. 

and c o r r e l a t i o n :  The Pavant  s e c t i o n  i s  s i m i l a r  i n  many -- - 
r e s p e c t s  t q  t v p i c a l  C h i n l e ;  a l t h o u e h  l i m e s t o n e  conglomerates  
a n d  t h e  widespread v o l c a n i c  a s h  does  n o t  occur .  The Chin le  
beds  a r e  c o n t i n u o u s  w i t h  t h e  Shinarump and a r e  s e p a r a t e d  from 
t h e  Navajo  by a n  unconformi ty .  These f a c t s  make it p o s s i b l e  
t o  a s s i ~ n  t h e  beds  t o  t h e  Chin le ,  Maxey (1946, p o  3 3 6 )  mapped 
t h e s e  n u r p l i s h  beds  a s  p a r t  o f  t h e  Navajo, b u t  no ted  t h e  p o s s i -  
b i l i t v  o f  Ch in le  e x i s t i n g  i n  t h e  Pavant  Range, 

A s  f a r  back a s  1901 ,  Lucas [ p ,  376) a s s i g n e d  t h e  l a t e r  
d e f i n e d  Chin le  beds  t,o Upper T r i a s s i c  on t h e  b a s i s  o f  a rep-  
t i l i a n  fauna  c o l l e c t e d  from o u t c r o p s  i n  n o r t h e a s t e r n  Arizona,  
More r e c e n t l v  P a l e o n t o l o g i s t s  and e s p e c i a l l y  P a l e o b o t a n i s t s  
work in r  w i t h  t h e  f l o r a s  o f  t h e  P e t r i f i e d  F o r e s t  have subs tan-  
t i a t e +  t h e  d a t e ,  No f o s s i l s  were found i n  t h e  Pavant  s e c t i o n  
and lack in^ e v i d e n c e  t o  t h e  c o n t r a r y  t h e  Chin le  i n  t h i s  a r e a  
i s  t e n t a t i v e l y  d a t e d  Upper T r i a s s i c .  

JURASSIC, SYSTEM 

Nava.jo Sands tone  

D e f i n i t i o n :  A s  i n  t h e  c a s e  o f  t h e  Chin le  Format ion ,  Gregory 
(1917, no 57) f o r m a l l y  adop ted  t h e  t e rm Navajo and d e f i n e d  it  
a s  t h e  upner  member of t h e  La P l a t a  Group a f t e r  p r e v i o u s l y  
u s i n g  t h e  te rm i n  l i t e r a t u r e ,  I n  1936 Baker,  Dane, and Rees ide  
r e d e f i n e d  t h e  Navajo and  p l a c e d  i t  i n  t h e  Glen Canyon Group 
a s  t h e  upper  member above t h e  Wingate and Kayenta sands tones .  
Gregor~r  o r i r i n a l l y  d e s c r i b e d  t h e  Navajo a s  a  c l i f f - m a k e r  o f  
r e d ,  c ross -bedded ,  f r i a b l e  s a n d s t o n e  o f  uni form g r a i n  s i z e .  

D i s t r i b u t i o n  and l i t h o l o p v :  The Navajo Sandstone  i s  wide ly  
d i s t r i b u t e d  t h r o u g h o u t  t h e  Pavant  blountains.  I n  t h e  a r e a  under  
c o n s i d e r a t i o n  t h e w f o r m a t i o n  i s  exposed from t h e  mouth o f  Corn 
Creek t o  Big S p r i n c  where t h e  Pavant  o v e r t h r u s t  c o v e r s  it. A 
l o n p  tlarml' e x t e n d s  i n t o  t h e  c e n t e r  o f  t h e  mapped a r e a  i n  t h e  
v i c i n i t v  o f  Dog Va l ley .  

I n  t h e  Pavan t  Mountains t h e  Navajo s t a n d s  i n  s t e e p  c l i f f s .  
Some rounded forms a n d  s p a l l i n ~ ,  t y p i c a l  of  t h e  Navajo i n  t h e  



more a r i d  r e g i o n s  of  s o u t h e a s t  Utah and n o r t h e r n  Ar izons ,  a r e  
developed.  L a r ~ e  cross-bedded p a t t e r n s ,  more t h a n  100 y a r d s  
i n  l e n p t h ,  a r e  exposed on t h e  canyon w a l l s .  The o u t c r o p s  gen- 
e r a l l v  a p p e a r  a d e s e r t  r e d ;  however l a r y e  o u t c r o p  p a t c h e s  a p p e a r  
w h i t e ,  e x ~ e c i a l l y  n e a r  t h e  t o p .  Maxey (1946,  po 337) s u g p e s t s  
t h a t  t h e s e  l i g h t - c o l o r e d  b l o t c h e s  may, i n  some way, be connected 
w i t h  t h e  t h r u s t i n p  s i n c e  t h e  p a t c h e s  a r e  more corn ton n e a r  t,he 
f a u l t  p l a n e  a t  t h e  t o p  o f  t h e  f o r m a t i o n ,  V e r t i c a l  s t r e a k s  of 
da rk  brown s t a i n  t h e  canvon w a l l s  where d e b r i s  Ilas waslled o v e r  
t h e  s t e e p  c l i f f s .  

The f o r m a t i o n  c o n s i s t  e n t i r e l y  o f  f i n e - p r a i n e d  q u a r t z  sand ,  
and  l o c a l l v  becomes e x t r e m e l y  f r i a b l e .  F r o s t e d  su r fac ;es  on t h e  
rounded  quart,^   rains a r e  i n d i c a t i v e  o f  t h e  e o l i a n  a r i ; < i n  of  t l ie 
beds ,  I n  c o n t r a s t  t o  t h e  f o r m a t i o n  i n  most l o c a l i t i e s ,  c a l c a r -  
eous  cement o c c u r s  o n l y  i n  minor amounts i n  t h e  Pavant  s e c t i o n .  

Ape, c o r r e l a t i o n ,  and t h i c k n e s s :  No d i a e n o s t i c  foscii.1, h a ~ r e  
been r e p o r t e d  from t h e  Navajo;  none were found i n  the, p r e s e n t  
a r e a .  Apnl ica t , ion  of t h e  t e rm Navajo t o  t h e  cl i ff-f 'c?r : l ing 
s a n d s t o n e s  was determined- bv l i g h o l o p i c  s i m i l a r i t y  all:' a s s i g n -  
ment t o  t h e  J u r a s s i c  i s  made s o l e v  upon s t r a t i p r a n h i c  r s l a t i o i l -  
s h i p  o u t s i d e  t h e  p r e s e n t  a r e a ,  

The t h i c k e s t  s e c t i o n  exnosed i n  t h e  manned a r t>d  is 1742 
f e e t ,  t h o u ~ h  2019 f e e t  h a s  been r e p o r t e d  from t h e  o~i tc l*oi )s  
e a s t  o f  F i l l m o r e  ( L a u t e n s c h l a g e r ,  1 9 5 2 ,  p, 3 3 ) .  T h c  t o n  o f  t h e  
f o r m a t i o n  i n  t h e  s o u t h  end o f  t h e  Pavant, Hange i s  arl ei-osion 
s u r f a c e  on which t h e  Cambrian t h r u s t  p l a t e  r e s t s ,  

CRETACEOUS SYSTEM 

P r i c e  R i v e r  Format ion  

D e f i n i t i o n :  S n i e k e r  a n d  Rees ide  (1925 ,  p, 445) d e f j n e d  t h e  
P r i c e  R i v e r  Format ion  from e x n o s u r e s  i n  P r i c e  h i v e r  Canyorl. 
There t h e  f o r m a t i o n  i s  d i v i d e d  i n t o  t h e  C a s t l e p a t e  s:~ndst-,one 
member a n d  t h e  u?Der member w i t h  b o t h  u n i t s  c o n s i s t i n p  of  med- 
ium-pra ined s a n d s t o n e .  L a t e r  work by S p i e k e r  (1946,  ;;. 1jO) 
has  shown t h a t  t h e  e x p o s a r e s  i n  P r i c e  Iiivel- Canyon , J \ l a i i l d  n o t  
be c o n s i d e r e d  t y p i c a l .  The f o r m a t i o n  becomes p ropr . e s s ive ly  
f i n e r - g r a i n e d  toward t h e  Colorado b o r d e r  and n r o ~ r e s s i v e l y  
c o a r s e r - t e x t u r e d  toward  i t s  o r i g i n  j u s t  wes t  o f  t h e  '6lasatch 
P l a t e a u .  

D i s t r i b u t i o n  and  - l i t h o l o g y :  The P r i c e  R i v e r  conploniera tes  cov- 
e r  t h e  Cambrian a l l o c h t h o n  unconformably ,  and e x t e n d  to. t h e  
e a s t  bevond t h e  m a ~ p e d  a r e a  where t h e y  a r e  o v e r l a i n  conformably 
by t h e  North Horn Format ion ,  Beginning a t  Fliddle Canyon t h e  
P r i c e  R i v e r  i s  exposed c o n t i n u o u s l y  on t h e  west  s i d e  o f  Second 
Creek t o  t h e  head o f  t h a t  s t r e a m ,  A s m a l l  p a t c h  of  P r i c e  R i v e r  
caps  t h e  e a s t  s i d e  o f  a  low r i d p e  immedia te ly  n o r t h e a s t  of Cove 
F o r t .  The cong lomera te  beds  g e n e r a l l y  d i p  1 5 0  t o  t h e  e a s t .  

The f o r m a t i o n  i s  p r e d o m i n a n t l y  a  sub-rounded cobb le  t o  
b o u l d e r  c o n r l o m e r a t e  w i t h  some I ' rarments  as l a r g e  a s  6 fe12t i n  



d i a m e t e r ,  C l a s t s  of Cambriari q u a r t z i t e s  and l i m e s t o n e s  a r e  
e a s i l y  i d e n t i f i e d ,  and were o b v i o u s l y  d e r i v e d  from t h e  t h r u s t  
p l a t e ,  The q u a r t z i t e  c o b b l e s  and  b o u l d e r s  a r e  cream t o  p u r p l e  
i n  c o l o r ,  and t h e  l i m e s t o n e  c l a s t s  a r e  u s u a l l y  da rk  blue-gray.  
The mas::ivelv bedded conp lomera tes  a r e  p o o r l y  s o r t e d  and mod- 
e r a t e l y  w e l l  c o n s o l i d a t e d .  Sand,  c l a y ,  and c a l c a r e o u s  m a t e r i a l  
cement t h e  l a r g e r  f r agments .  

Lenses  o f  c o a r s e  s a n d s t o n e  a r e  common and a r e  undoubtedly  
channe l  s a n d s  o f  a  c r e e k  o r  r i v e r .  A t  l e a s t  two l i c h t  g r a y  
impure l i m e s t o n e  beds  o u t c r o p  i n  t h e  mapped a r e a .  

The P r i c e  R i v e r  cong lomera tes  were d e p o s i t e d  on a n  e r o s i o n  
s u r f a c e  deve loped  on t h e  Pavant  t h r u s t  p l a t e ,  Eros ion  was a n  
a c t i v e  a e e n t  l o n p  enouph t o  c a r r y  away a l l  o f  t h e  Mesozoic and  
Upper P a l e o z o i c  f o r m a t i o n s  t h a t  must have made up p a r t  o f  t h e  
t h r u s t  y l ~ t e ,  T h i s  e r o s i o n  s u r f a c e  had a  r e l i e f  o f  a t  l e a s t  
800 f e f > l  i ri t h e  p r e s e n t  a r e a  a s  shown by t h e  positi.orz of  t;ho 
b a s a l  beds ,  The uni form d i p  o f  a b o u t  15' t o  t h e  e a s t  from 
Corn Creek t o  t h e  n o r t h  end o f  t h e  range  n e a r  S c i p i o  i s  cons id-  
e r e d  s u f f i c i e n t  r e a s o n  f o r  assuming t h a t  t h e  beds  have n o t  been 
undue lv  d i s t r u b e d  s i n c e  d e p o s i t i o n ,  

The n a t u r e  o f  t h e  cong lomera tes  and t h e i r  uniform eas tward  
d i p  i n  tlhe c e n t r a l  and n o r t h e r n  p o r t i o n s  o f  t h e  range  h a s  l e d  
L a u t e n s c h l n g e r  t o  b e l i e v e  t h a t  t h e  s o u r c e  o f  t h e s e  conplomerates  
i s  from mounta ins  n o t  f a r  t o  t h e  west  o f  t h e  p r e s e n t  Pavant  
Range (1954,  P O  39) 

Undoubtedly t h e  s o u r c e  o f  t h e  P r i c e  R i v e r  conglomerates  
must have been w i t h i n  t h e  a r e a  o f  t h e  p r e s e n t  r ange ,  Although 
Bas in  and Ranpe f a u l t , i n p  had n o t  e l e v a t e d  t h e  ranpe  t o  i t s  pre-  
s e n t  p o s i t i o n ,  t h r u s t i n g  must have caused c o n s i d e r a b l e  r e l i e f ,  
and i f  t h e  Cambrian e x p o s u r e s  wes t  o f  Kanosh r e p r e s e n t  t h e  r o o t  
zone o f  t ,he  t h r u s t ,  a s  it a p p e a r s  p o s s i b l e ,  t h e n  t h i s  r e l i e f  
was i n  t h e  a r e a  of t h e  n r e s e n t  Pavant  Range, Also ,  t h e  cobb les  
i n  t h e  P r i c e  R i v e r  may be i d e n t i f i e d  a s  Cambrian q u a r t z i t e s  and 
l i m e s t o n e s ,  T h i s  means t h e n ,  t h a t  t h e  t h r u s t  p l a t e  was i n  i t s  
p r e s e n t  p o s i t i o n  and a  t h i c k  sequence  o f  P a l e o z o i c  and  Mesozoic 
beds  had e roded  away b e f o r e  d e p o s i t i o n  o f  t h e  P r i c e  R i v e r  
r eached  a s  f a r  wes t  a s  t h e  e a s t e r n  s i d e  o f  t h e  p r e s e n t  Pavant  
Ranpe, The Cambrian e l e m e n t s  o f  t h e  t h r u s t  p l a t e ,  now m i s s i n g  
i n  t h e  c e n t e r  o f  t h e  r a n g e ,  may be  found as  c l a s t s  i n  t h e  P r i c e  
R i v e r  Format ion ,  Moreover,  t h e  a t t i t u d e  o f  t h e  P r i c e  R i v e r  i s  
n o t  un i fo rm i n  t h e  s o u t h  end o f  t h e  r a n g e ,  b u t  d i p s  b e a r i n g  i n  
s e v e r a l  d i r e c t i o n s ,  even t o  t h e  w e s t ,  may be obse rved  ( s e e  
p l a t e  I), And, i n  p e n e r a l ,  t h e s e  beds  d i p  away from mountains 
t h a t  a r e  p r e s e n t l y  i n  h i g h e s t  r e l i e f ,  That t h e  beds  d i p  away 
from t h e i r  s o u r c e  seems t h e  p r e f e r r e d  i n t e r p r e t a t i o n  s i n c e  
t h e r e  i s  no e v i d e n c e  t h a t  t h e  cong lomera tes  have been unduely  
d i s t u r b e d .  

Ape, c o r r e l a t i o n ,  and - t h i c k n e s s :  S i n c e  t h e  conr lomera te  beds 
d e s c r i b e d  i n  t h i s  s e c t i o n  a r e  conformably o v e r l a i n  by t h e  North 
Horn Forrnation a s s i g n m e n t  t o  t h e  P r i c e  R i v e r  seems j u s t i f i e d ,  
I n d i a n o l a  cong lomera tes  a r e  o v e r l a i n  by Precambrian  q u a r t z i t e s  





i n  t h r u s t  r e l a t i o n s h i p  i n  t h e  Canyon Range which i s  cont inuous  
w i t h  t h e  Pavant Range, If t h e  t h r u s t  f a u l t i n g  i n  both  ranges  
i s  contemporaneous, and t h e y  l o c i c a l l y  r e s u l t e d  from t h e  same 
compress ional  f o r c e s ,  t h e n  t h e  conglomerates  i n  t h e  Pavant 
Ranpe could  no t  be a s s i g n e d  t o  I n d i a n o l a .  

Fossils c o l l e c t e d  by S p i e k e r  from P r i c e  River  s t r a t a  i n  
t h e  Wasatch P l a t e a u  d a t e  t h e  fo rmat ion  i n  t h a t  l o c a l i t y  a s  L a t e  
blontana. For t h e  r e a s o n  s t a t e d  above it may be cons ide red  t h a t  
t h e  conplomerates  n e a r e s t  t o  t h e  s o u r c e  a r e  t h e  youngest .  The 
P r i c e  R i v e r  i n  t h e  p r e s e n t  a r e a  could  p o s s i b l y  be E a r l y  Lance. 

The  P r i c e  R i v e r  i n  t h e  Pavant  Range i s  t h e  edge of  a depo- 
s i t i o n a l  wedge, b u t  thicksens r a p i d l y  t o  t h e  e a s t .  A s e c t i o n  
m e a s u r ~ d  i n  Corn Creek Canyon a t  t h e  e a s t e r n  boundary of  t h e  
map t o t a l e d  850 f e e t .  

CRETACEOUS ( ? )  A N D  TERTIARY SYSTk31S 

North Horn Formation 

D e f i n i t i o n :  I n  1925 S p i e k e r  and Rees ide  (p .  44g) d i v i d e d  t h e  
Wasatch Formation i n t o  t h e  North Horn F l a g s t a f f ,  and Colton 
members. S ~ i e k e r  l a t e r  (1946,  p. 1 3 2 j  e l e v a t e d  t h e s e  members 
t o  f o r m a t i o n a l  r ank  and r e s t r i c t e d  t h e  North Horn t o  a s e r i e s  
o f  f l u v i a t i l e  and l a c u s t r i n e ,  r e d  sands tones  and s h a l e s  below 
t h e  f r e s h  w a t e r  l i m e s t o n e  of t h e  F l a g s t a f f  Formation,  A t  t h e  
t y p e  l o c a l i t y  on Nortk~ Horn Mountain t h e  fo rmat ion  c o n s i s t  
e s s e n t i a l l y  o f  f l o o d - p l a i n  d e p o s i t s  o f  r e d  .and v a r i e g a t e d  
s h a l e s  a n d  buf f  s a n d s t o n e s  w i t h  monor beds o f  l imes tone .  

D i s t r i b u t i o n  - and l i t h o l o g y :  A d e p o s i t i o n a l  wedge of  Nor th  Horn 
i s  exposed o n l v  b r i e f l y ,  and a t  a .hipl;1 e l e v a t i o n ,  on Trail 
S p r i n g  Bench a l o n g  t h e  e a s t e r n  boundary o f  t h e  mapped a r e a .  It 
o u t c r o p s  e x t e n s i v e l y  t o  t h e  e a s t  and n o r t h e a s t  i n  t h e  range ,  

Only medium t o  c o a r s e - g r a i n e d  reddish-brown s a n d s t o n e s  
and t h i n  bedded brown-gray s i l t s t o n e s  o c c u r  i n  t h e  t h i n  wedge 
o u t c r o p ~ i n p  i n  t h e  p r e s e n t  a r e a ,  b u t  s h a l e s  and some l i m e s t o n e s  
become common i n  t h e  more r e p r e s e n t a t i v e  s e c t i o n s  t o  t h e  nor th -  
e a s t o  

&e, c o r r e l a t i o n ;  and t h i c k n e s s :  S i n c e  t h e  d i s c o v e r y  o f  rep-  
t i l i a n  bones i n  t h e  lower  v a r t  o f  t h e  North Horn and mammalian 
bones i n  t h e  u p p e r  p a r t  o f '  t h e  f o r m a t i o n  ( S p i e k e r ,  1946,  pe 134) ,  
it i s  now known t h s t  t h e  North Horn spans  sys temic  and e r a  
boundar ies .  A f r e s h  w a t e r  f auna  c o l l e c t e d  by t h e  same a u t h o r  
s u b s t a n t i a t e s  t h e  d a t i n g .  

No f o s s i l s  were found i n  t h e  a r e a  under  c o n s i d e r a t i o n ;  
however it i s  p o s s i b l e  t h a t  o n l y  t h e  younges t  beds o f  t h e  North 
Horn o c c u r ;  t h e r e f o r e  o n l y  T e r t i a r y  e q u i v a l e n t s  may be r e p r e -  
s e n t e d  i n  t h e  North Horn exposed i n  t h e  mapped a r e a ,  b u t  u n t i l  
a d d i t i o n a l  ev idence  i s  brough t  t o  f o r e  t h i s  cannot  be s t a t e d  
d e f i n i t e l y o  Only 140 f e e t  of North Horn beds a r e  exposed i n  
t h e  mapped a r e a .  



TERTIARY AND QUATERNARY SYSTENS 

S e v i e r  R i v e r  Formation 

D e f i n i t i o n :  Cal laghan (193e9 p,  101)  a p p l i e d  t h e  name o f  
S e v i e r  R i v e r  t o  a  s e r i e s  of f a n g l o m e r a t e s ,  conglomerates ,  s a n d s ,  
and s i l t s  exposed a s  h igh  l e v e l  g r a v e l s  i n  t h e  S e v i e r  River-  
C l e a r  Creek a r e a ,  which were d e r i v e d  mos t ly  from t h e  v o l c a n i c  
r o c k s  o f  t h e  Marvsvale r e g i o n .  

D i s t r i b u t i o n  and l i t h o l o  v: The S e v i e r  R i v e r  Formation i s  ex- 
posed o v e r  a E g e  + a r e a  etween t h e  town of  Kanosh and t h e  
~ a v a n t  Mountains.  A t  t h e  sou thwes t  c o r n e r  o f  White Sage F l a t  
h igh  l e v e l  p r a v e l s  of t h e  S e v i e r  R i v e r  Formation a r e  broken by 
r e c e n t  f a u l t i n g ,  and  s t e e p  f a u l t  s c a r p s  expose t h e  f o r m a t i o n  
a t  t h e  e a s t  s i d e  o f  DOF V a l l e y o  

The f o r m a t i o n  i s  a n  a n c i e n t  pediment developed on t h e  
l a r g e  f a n g l o m e r a t e  d e p o s i t s o  The s i z e  o f  t h e  elastic mat .er ia1 ,  
t h e  n a t u r e  o f  t h e  bedd inp ,  a n d  t h e  a t t i t u d e  o f  t h e  bedding 
c l e a r l y  show t h a t  t h e  sed iments  were l a i d  down a s  l a r g e  f a n s ,  

The o u t c r o p s  i n  t h e  soiith end of  t h e  Pavant  Range o c c u r  
n e a r  t h e  f o o t  of t h e  mounta ins ;  hence b o u l d e r  f ang lomera te  
dominates  t h e  f o r m a t i o n ,  The beds  c o n s j s t  of poor ly  s o r t e d  
c l a s t i c  m a t e r i a l  r a n g i n p  i n  s i z e  from s i l t  t o  b o u l d e r s  5 f e e t  
i n  d i a m e t e r ,  C l a s t s  o f  T i n t i c  Q u a r t z i t e ,  probably  d e r i v e d ,  i n  
p a r t ,  i n d i r e c t l y  from t h e  P r i c e  R i v e r ' F o r m a t i o n ,  a r e  v e r y  com- 
mon i n  t h e ,  formatZion,  a l t h o u g h  f ragments  from p r a c t i c a l l y  all 
f o r m a t i o n s  found i n  t h e  Pavant  Ranpe mav be i d e n t i f i e d ,  i n c l u d -  
 in^ a  h igh  p e r c e n t a g e  o f  v o l c a n i c  rock .  

&e, c o r r e l a t i o n ,  and - t h i c k n e s s :  Ca l l aghan  t r a c e d  beds of  t h e  
S e v i e r  R i v e r  Formation on t h e  e a s t  s i d e  of  t h e  Favan t  Mountains 
s e v e r a l  m i l e s  from C l e a r  Creek t o  e a s t  o f  t h e  S e v i e r  R i v e r  
where t h e y  g raded  i n t o  l a k e  beds  c o n t a i n i n g  d ia toms and f r e s h -  
w a t e r  p a s t r o p o d s ,  These forms proved t o  be s u f f i c i e n t l y  d i a g -  
n o s t i c  t o  d a t e  t h e  f o r m a t i o n  Upper P l i o c e n e  o r  Lower P l e i s t o c e n e  
(193g,  P O  1 0 1 ) .  

The pediment  formed on t h e  S e v i e r  R i v e r  Formation was l a t e r  
d i s s e c t e d ,  p r o b a b l y  d u r i n g  t h e  p l u v i a l  e p i s o d e s  o f  t h e  i c e  a g e  
d u r i n g  P l e i s t o c e n e ,  Th i s  a g r e e s ,  a t  l e a s t ,  w i t h  C a l l a g h a n f s  
d a t i n g .  The a p e  o f  t h e  S e v i e r  R i v e r  h a s  been used t o  good ad- 
v a n t a g e  i n  da t inp :  v o l c a n i c  a n d  s t r u c t u r a l  e v e n t s  i n  t h e  s o u t h  
end o f  t h e  Pavznt  Range, 

A t r u e  measurement of t h e  f o r m a t i o n  was n o t  p o s s i b l e  s i n c e  
e r o s i o n a l  a g e n t s  have beveled  t h e  t o p  o f  t h e  beds ,  Ninety-two 
f e e t  o f  sed iments  a r e  exposed i n  a g r a v e l  q u a r r y  a l o n p  US High- 
way 91 a t  t h e  n o r t h  end o f  Baker Canyon; however t h e  base  i s  n o t  
exposed a t  t h i s  l o c a l i t v ,  The t h i c k n e s s  o f  t h e  fo rmat ion  n e a r  
t h e  mouth o f  Corn Creek i s  e s t i m a t e d  t o  be  o v e r  200 f e e t  t h i c k .  



QUATERNARY SYSTEN 

Alluvium 

The Pavant Range, l i k e  o t h e r  Basin and Range mountains, i s  
" s h o ~ ~ l d e r  deep1' i n  i t s  own d e b r i s .  Water w e l l s  e a s t  o f  Kanosh, 
d r i l l e d  t o  a dep th  of 200 f e e t  have p e n e t r a t e d  b a s a l t s ,  bu t  
have no t  encountered bedrock. The C. H. Er ickson w e l l  ( ~ e n n i s ,  
1946, p o  8 7 )  n e a r  Holden, Utah bottomed i n  pre-Lake Bonnevi l le  
l a k e  beds  below t h e  S e v i e r  River  ( ? )  Formation a t  560 f e e t .  
The v a l l e y  f i l l  p e n e t r a t e d  by t h e  d r i l l  i s  composed of f l u v i a -  
t i l e ,  p l u v i a l ,  and l a c u s t r i n e  d e p o s i t s ,  o f  which Lake Bonnevil le  
sediments  form on ly  a  t h i n  veneer  abou t  15  f e e t  t h i c k  (Maxey, 
1946,  P O  3 4 3 ) -  

Receilt a l l uv ium aprons  sp read  o u t  from t h e  base  o f  t h e  
Pavant Rance and surround low h i l l s  held  up by t h e  S e v i e r  Kiver 
Formation,  These apron  d e p o s i t s  d i p  g e n t l y  away from t h e  moun- 
t a i n s  toward t h e  wes t .  Where exposed by g u l l y i n g ,  beds o f  
poo r ly  s o r t e d  s i l t ,  sand and conglomerate may be observed. 
Seve ra l  m i l e s  from t h e  f o o t  of t h e  mountains t h e  a l luvium be- 
comes very  f i ne -g ra ined  and a  r i c h  s o i l  developes  on which a  
v a r i e t y  o f  c rops  can be grown where wate r  i s  a v a i l a b l e .  

Bonnevi l l e  l a k e  beds may ex tend  b r i e f l y  i n t o  t h e  mapped 
a r e a  ; however r e c e n t  g u l l y i n g  and farming o p e r a t i o n s  have 
obscured t h e  g r a v e l s  and t e r r a c e s .  A bay b a r  and a  low 8 f o o t  
c l i f f  c u t  i n t o  t h e  S e v i e r  River  g r a v e l s  a r e  w e l l  developed 
a l o n g  t h e  n o r t h e r n  boundary of  t h e  mapped a r e a  j u s t  sou th  o f  
Kanosh. White Sace F l a t  i s  p r e s e n t l y  below t h e  Bonnevi l le  
l e v e l ,  b u t  sho re  l i n e  f e a t u r e s  a r e  absen t .  White Sage F l a t ,  
however, i s  a  s a g  pond and on ly  r e c e n t l y  has  e x t e r i o r  d r a inage  
developed f o r  a  p a r t  o f  i t ;  t h u s  it seems probable  t h a t  l a k e  
wa te r s  never  e n t e r e d  t h e  F l a t .  

Mount Belknap S e r i e s  

D e f i n i t i o n :  - Kerr (1957,  p o  24) a p p l i e d  t h e  term Mount Belknap 
t o  a  s e r i e s  o f  L a t e  T e r t i a r y  ( ? )  r h y o l i t e  f l ows ,  t u f f s ,  and 
a g ~ l o m e r a t e s  i n  t h e  Marysvale a r e a .  Callaghan had e a r l i e r  

. t e rmed  t h e s e  f low "La te r  Ter t i a ry1!  vo l can i c  rocks  t o  d i s t i n -  
gu i sh  thern from a n  eroded Middle T e r t i a r y  ( ? )  s e r i e s  o f  f lows.  
Kerr  found t h a t  t h e  r h y o l i t e s  cou ld  be mapped on t h e  b a s i s  o f  
a  d i v i s i o n  i n t o  p ray  r h y o l i t e s  and r e d  r h y o l i t e s .  In terbedded 
wi th  t h e  f lows  a r e  pa t ches  o f  whi te .  a . g ~ l o m e r a t e s  composed ch i e f -  
l y  o f  c r y s t a l s  f r e e d  i n  t h e  d i s e n t k g r a t i o n  of r h y o l i t e  rock. 

D i s t r i b u t i o n  - 2nd l i t h o l o g y :  Flows sp read ing  n o r t h  from t h e  
Piarysva1.e vo l can i c  c e n t e r  overlapped t h e  sou th  end of t h e  Pavant 
Range, and now cover  abou t  a  t h i r d  o f  t h e  mapped a r e a .  Gray 
r h y o l i t e s  ho ld  up t h e  h igh  r i d g e  a l o n g  t h e  sou th  bo rde r  of  t h e  
a r e a ,  and a r e  con t inuous  from e a s t  o f  Rockwood Peak t o  west of  
DOF Valley.  Red r h y o l i t e s  r e s t  on t o p  of g r ay  r h y o l i t e s  i n  t h e  
mountain forming t h e  s o u t h  wa l l  o f  Dog Valley. 

I l n i t s  o f  t h e  Mount Belknap S e r i e s  were no t  mapped, a l though  



f o u r  v o l c a n i c  t y p e s  were r e c o g n i z e d ,  L i g h t  g r a y  t o  w h i t e  
w e a t h e r i n g  a g p l o m e r a t e s  a r e  exposed i n  Second Creek Canyon and 
t h e  upper  r e a c h e s  o f  C l e a r  Creek. The rock c o n s i s t s  mainly  o f  
groundmass m a t e r i a l s  and  v i t r e o u s  s i l i c a t e  m i n e r a l s  and t o  a  
l e s s e r  e x t e n t  o f  d a r k  m i n e r a l s  o f  which b i o t i t e  predominates .  
Where undermined by s t r e a m s ,  low h i l l s  o f  u n c o n s o l i d a t e d  agglom- 
e r a t e  slump i n t o  t h e  s t r e a m  c u t  forming l o n g  smooth s l o p e s  o f  
f i n e - t e x t u r e d  r h v o l i t e  f r a p n e n t s  and minute  m i n e r a l  c r y s t a l s .  
The out,crops a l o n p  Second Creek a r e  v e r y  n e a r  t h e  l e a d i n g  edge 
o f  t h e  f l o w s  and o c c u r  a t  t h e  b a s e  o f  a t h i c k  sequence o f  
r h v o l i t e s .  Because o f  t h e i r  p o s i t i o n  a t  t h e  base  i t  i s  p o s s i b l e  
t h a t  t h e y  o r i p i n a t e d  by c o o l i n c  more r a p i d l y  and t h e  subsequent  
b r e a k i n p  up by o v e r r i d i n ?  f lows .  The s t r a t i g r a p h i c  p o s i t i o n  o f  
t h e  C l e a r  Creek a g r l o m e r a t e s  i s  n o t  known, b u t  t h e  beds  seem t o  
have  been formed by t h e  more common e r u p t i v e  phenomena. 

The a g r l o m e r a t e s  exposed i n  road  c u t s  a l o n g  Utah Hi~hvray 
1 3  i n  t h e  u p p e r  r e a c h e s  of C l e a r  Creek e r a d e  t o  t u f f ,  The road 
c u t s  a n p e a r  a  b r i l l i a n t  w h i t e  due t o  w e a t h e r i n g  h ~ l o s  on g l a s s  
s h a r d s .  The o u t c r o p  i s  s p e c k l e d  s a l t  and  pepper  f a s h i o n  w i t h  
minor  amounts o f  d a r k  m i n e r a l s .  

Q u a r t z  l a t i t e  forms t h e  back s l o p e  of  t h e  h i l l  j u s t  n o r t h  
of Cove F o r t ,  A d a r k  groundmass g i v e s  t h e  rock  a n  a l m o s t  b l a c k  
a p p e a r a n c e  which r e s e m b l e s  b a s a l t  on c a s u a l  i n s p e c t i o n o  Under 
t h e  microscope t h e  g l a s s y  groundmass e x h i b i t s  flolpr l i n e s  t h a t  
s p r e a d  a round  e u h e d r a l  c r y s t a l s .  The rock c o n t a i n s  i n  excess  
o f  1 5  p e r c e n t  q u a r t z .  O r t h o c l a s e  and a n d e s i n e  o c c u r  i n  a b o u t  
e q u a l  amounts ,  a u g i t e  i s  a minor a c c e s s o r y ,  a n d  a n o t a b l e  a -  
mount o f  r n a p n i t i t e  a p p e a r s  i n  t h i n  s e c t i o n .  

L i g h t  g r a y  r h y o l i t e  makes up  by f a r  t h e  l a r g e s t  p o r t i o n  
of t h e  Mount Belknap S e r i e s  i n  t h e  a r e a  under  c o n s i d e r a t i o n ,  
S e v e r a l  r e c u r r i n p  f l o w s  can  be  s e e n  i n  t h e  w a l l s  of t h e  canyons 
which  d i s s e c t  t h e  t h i c k  sequence .  Large  b o u l d e r s  o f  l i ~ h t  g r a y  
r h y o l i t e  w i t h  e n g u l f e d  p e b b l e s  o f  d a r k e r  b lue-gray  r h y o l i t e  
o c c u r  f r e q u e n t l v  a t  t h e  b a s e  o f  Mary's Nipple ,  The  beds  weather-  
e r  a  d a r k  gray t o  b l a c k ,  b u t  t h e  f r e s h  s u r f a c e  i s  ~ l s ~ i a l l y  l i g h t  
grav f l e c k e d  w i t h  d a r k  maf ic  m i n e r a l s .  P e t r o g r a p h i c  a n a l y s i s  
of two samples ,  t a k e n  from Mary's  Nipple  and Dog V a l l e y ,  gave 
t h e  f o l l o w i n p  p e r c e n t a g e s :  

Q u a r t z  ------------------------------------.----. 6% 
Orthoc lase  .................................... 2 5y'o 
Andesine ( f r e q u e n t l y  zoned)  ------------------.-- 22$ 
Hornblende ------------------------------------- 
B i o t i t e  

1 0 5  

A p a t i t e  IF ------------------------------------ C h l o r i t e  
2% 

Groundmass ( f n - x l n  f e l d s p a r s  p redomina t ing)  --- 35% 

A zone of a l t e r a t i o n  r o u g h l y  p a r a l l e l s  t h e  e r o s i o n a l  edge 
of t h e  v o l c a n i c s .  Aqueous s o l u t i o n s  follow in^ f a u l t  p l a n e s  
p e n e t r a t e d  t h e  f l o w s  a l t e r i n g  and l o c a l - l y  m i n e r a l i z i n g  t h e  zone .  

The f l o w s  s p r e a d  o v e r  a n  e r o s i o n  s u r f a c e  t h a t  had  c u t  



deeply  i n t o  t h e  T e r t i a r y  sedimentary  sequence on t h e  e a s t  s l ope  
of t h e  Pavant Mountains expos in^ Mesozoic and Pa leozo ic  s t r a t a .  
The o l d e s t  sedimentary  beds i n  c o n t a c t  w i th  t h e  r h y o l i t e  a r e  
Pennsylvanian i n  aEe. 

&e, c o r r e l a t i o n ,  and t h i c k n e s s :  Radioac t ive  d a t i n g  of  second- 
ary uraniurn m i n e r a l s  i n  t h e  Marysvale a r e a  g ives  a n  age o f  
10,000,000 g e a r s ,  and e s t a b l i s h e s  t h e  P l iocene  as a minimal age  
f o r  t h e  contain in^ Mount Belknap f lows  (Ker r ,  1957, p.  1 9 7 ) .  
The S e v i e r  River  Formation r e s t i n g  nonconformably on t h e  rhyo- 
l i t e  s u b s t a n t i a t e s  t h i s  d a t i n g ,  

The e a r l i e r  vo l can i c  s e r i e s ,  t h e  Bu l l i on  Canyon v o l c a n i c s ,  
sp read  over  a n  e r o s i o n  s u r f a c e  developed on a T e r t i a r y  sedimen- 
t a r y  sequence,  t h e  youngest  beds  o f  which a r e  probably Oligocene 
(Ca l l aphan ,  1938,  po  100 and Lautensch lager ,  1952, p, 721, The 
Bu l l i on  Canyon v o l c a n i c s  were i n t r u d e d  by q u a r t z  monzonite n o r t h  
o f  PiIarysvale and t h e n  deep ly  eroded be fo re  t h e  Mount Belknap 
S e r i e s  erupted and spread  ove r  them. It would seem then  t h a t  
t h e  Mount, Belknap f lows  occu r r ed  sometimes du r ing  t h e  i n t e r v a l  
between Mid -Ol i~acene  and Mid-Pliocene, 

The t h i c k n e s s  o f  t h e  Mount Belknap r h y o l i t e s  exceeds 2000 
f e e t  j u s t  n o r t h  o f  Marysvale, The s e r i e s  was no t  measured dur- 
 in^ t h e  p r e s e n t  s t udy ,  bu t  a t  l e a s t  2560 f e e t  a r e  exposed on 
t h e  west  f a c e  o f  Maryqs  Nipple,  

Pavant B a s a l t  

A long  l i n e  o f  b a s a l t  f l ows  now cover  much of t h e  f l o o r  
o f  t h e  Favant Val ley  ex t end ing  from Black Rock volcano west  
o f  ICanosh t o  t h e  Pavant  f low west  of  Holden, Three main f lows  
occur :  t h e  Pavant f l ow  notched a t  both  t h e  Bonnevi l le  and Provo 
l a k e  l e v e l s ,  t h e  Tabernacle  f l o w  notched on ly  a t  t h e  Provo 
l e v e l ,  and t h e  I c e  Sp r ings  f l o w  e x h i b i t i n g  no sho re  l i n e  f e a t u r e s .  
The Pavant f low i s  a t  t h e  n o r t h  end of t h e  v a l l e y ;  however t h e  
f l ows  west  of  Kanosh, a t  t h e  sou th  end of  t h e  v a l l e y ,  a r e  he re  
des igna t ed  t h e  Pavant f low s i n c e  s h o r e  l i n e  f e a t u r e s  o f  both  
l a k e  l e v e l s  a r e  v i s i b l e ,  

Only a smal l  e r o s i o n a l  remnant of  Pavant B a s a l t  remains i n  
t h e  mapped a r e a ,  a l t hough  cones and c r a t e r s  a s s o c i a t e d  wi th  t h i s  
f l ow  form prominent landmarks j u s t  n o r t h  o f  t h e  boundary. The 
b a s a l t  i s  black and wea thers  a  redd ish-b lack ,  V e s i c l e s  a r e  
e lonpa t ed  and drawn o u t  t o  p o i n t s  which c l e a r l y  show t h e  f low 
s t r u c t u r e ,  Small l a t h e s  of  andes ine  make up about  1 0  pe rcen t  
o f  t h e  rock and a u g i t e  occu r s  i n  minor amounts. 

It i s  no t  known i f  t h e  Alpine l e v e l  of Lake Bonnevi l le  
i s  p r e s e n t  on Black Rock Volcano, b u t  from evidence e x t a n t  t h e  
f l ow  p re -da t e s  t h e  l a k e ,  The b a s a l t s  probably  r e s t . o n  S e v i e r  
R ive r  c o n ~ l o m e r a t e s  though r e c e n t  a l luv ium masks t h i s  r e l a t i o n -  
s h i p ,  The deg ree  o f  wea ther ing  from youngest  v o l c a n i c s  t o  old-  
e s t  i n  t h e  Pavant Val ley  changes on ly  s l i g h t l y ;  t h u s  t h e  age  of  
t h e  Pavant f l o w  i s  probably  E a r l y  P l e i s t o c e n e ,  



STRUCTURE 

GENERAL SETTING 

S t r u c t u r a l  f e a t u r e s  on t h e  west  s l o p e  o f  t h e  l'avant Ranre 
f o l l o w  c l o s e l y  t h e  s t r u c t l r r a l  p a t t e r n  of  most I3asj.n rarlpes w h i c h  
a r e  c h n m c t e r i z c t l  hv h11pe fa111 t c d  t~ lnc lc : ;  comy~onotl ~~io,st,i y o l  
I ' a l e o z n l  c rock:; t;hnl,, p r i o r  t,o t;ho t l  rnc of' 1)l 0 c . k - -  l i l l 1 1  t In/:, t 1 : 1 ( 1  
been c l o s e l y  f o l d e d  and t h r u s t - f a u l t e d ,  The La te  Cretaceous.-s 
T e r t i a r y  sedimentary sequence on t h e  e a s t  s l o p e  o f  t h e  range ex- 
h i b i t s  r e l a t i v e l y  l i t t l e  s t r u c t u r a l  c o m p l i c a t i o n  wi th  homocl ina l  
f o l d s  and normal f a u l t i n g  f i t t i n g  c l o s e l y  t h e  s i m p l e r  P l a t e a u  
s t r u c t u r a l  p a t t e r n ,  While a n  a b r u p t  mountain f a c e  and d i s r u p t e d  
bed din^ i n  t h e  n o r t h e r n  p a r t  o f  t h e  range  show t y p l c a l  Basin 
s t r u c t u r e ,  t h e  s o u t h  end of t h e  Pavant  Mountains snow t h e s e  
f e a t u r e s  l e s s  c o n s p i c u o u s l y  because  bedding i n  t h e  o v e r t u r n e d  
f o l d  and t h e  o v e r t h r u s t  p l a t e  d i p s  s t e e p l y  i n t o  t h e  v a l l e y  
where b lock  f a u l t i n g  i s  concea led  by a l l u v i u m ,  

PAVANT THRUST FAULT 

The n o r t h - s o u t h  t r e n d i n g  t r a c e  of  t h e  Pavant  t h r u s t  f a u l t  
c r o p s  o u t  on t h e  west  s l o p e  of t h e  Pavant  R a n ~ e  n e a r  i t s  h igh-  
e s t  e l e v a t i o n .  Exposures of t h e  upper  p l a t e  a r e  con t inuous  t o  
t h e  n o r t h  a s  f a r  a s  Holden, Utah, The t h r u s t  p l a t e  may have ,  
a t  one t i m e ,  been con t inuous  w i t h  t h e  t h r u s t  p l a t e  exposed i n  
t h e  Canyon Ranpe t o  t h e  n o r t h ,  I n  g e n e r a l ,  t h e  whi te  quartzites 
forming  t h e  s o l e  o f  t h e  t h r u s t  p l a t e 1  c o n t r a s t  markedly wi th  
r e d  s a n d s t o n e s  o f  t h e  Navajo upon which it  r e s t "  The T i n t i c  
Q u a r t z i t e ,  however,  i s  c u t  o u t  by t h r u s t i n g  s o u t h  o f  Monk S p r i n g  
and o n l y  Cambrian c a r b o n a t e s  a r e  exposed i n  t h e  t h r u s t  p l a t e ,  
Kaxey (1946, p ,  3 5 3 )  e x p l a i n e d  t h e  e l i m i n a t i o n  of   he T i n t i c  on 
t h e  b a s i s  o f  t h e  r e l a t i v e  competency between q u a r t z i t e  and l ime- 
s t o n e  beds ,  H i s  i n t e r p r e t a t i o n  i s  fo l lowed  h e r e o  

The d i p  of t h e  f a u l t  i s  210 e a s t  where t h e  t r a c e  i s  exposed 
on t h e  n o r t h  w a l l  o f  Corn Creek Canyon, On t h e  s o u t h  s i d e  o f  
t h e  same canyon t h e  a l l o c h t h o n  t u r n s  a l m o s t  up on end and d i p s  
650 t o  t h e  n o r t h ,  Because o f  t h i s  a b r u p t  change i n  a t t i t u d e  i t  
a p p e a r s  p r o b a b l e  t h a t  t h e s e  e x p o s u r e s  a r e  t h e  soiithernmost ex- 
t e n s i o n  o f  t h e  t h r u s t  p l a t e ,  a t  l e a s t  t h i s  f a r  e a s t .  The P r i c e  
R i v e r  c o n p l o m e r a t e s ,  and  younger f o r m a t i o n s ,  cover  t h e  a l l o c h -  
t h o n  and i t s  e a s t e r n  e x t e n t  i s  n o t  known, 

The t h r u s t  p l a t e  i s  a l s o  exposed a t  t h e  f o o t  of  t h e  moun- 
t a i n s  5 m i l e s  s o u t h w e s t  o f  Kanosh, though t h e  t r a c e  i s  concealed  
by subsequen t  normal f a u l t i n g .  These beds  d i p  4 5 O  n o r t h  and 
s t r i k e  e a s t - w e s t  s i m i l a r  t o  t h o s e  o f  t h e  a l l o c h t h o n  exposed on 
t h e  s o u t h  s i d e  o f  Corn Creek Canyon, The w e s t e r n  exposures  of  
t h e  a l l o c h t h o n ,  c o n s i s t i n g  o f  T i n t i c  Q u a r t z i t e  and Ophir  S h a l e ,  
are r e p e a t e d l y  c u t  by s h e a r  f a u l t s .  The p a t t e r n  o f  t hese  f a u l t s  
i n d i c a t e  t h a t  t h i s  a g a i n  i s  t h e  southernmost  e x t e n t  o f  t h e  
t h r u s t  f a u l t  ( s e e  Fig. 3 ) ,  

The Kaibab Limestone i s  t h e  o l d e s t  exposed forrnat ion o f  t h e  
lower  p l a t e ,  and t,he Navajo Sands tone  i s  t h e  yoiinp-est, The 
t h r i l s t  p l a t e  exposed alonp; t,hc h iph  r i d p e  o f  t h e  mo~in ta ins  eve ry -  



where r e s t s  on t,he Navajo. There i s  a s i n ~ u l a r  l a c k  o f  con- 
t o r t i o n  of  s t r a t a  both  above and below t h e  f a u l t  p l a n e ,  The 
exposures  west  o f  Kanosh r e s t  on v a r i o u s  f o r m a t i o n s  of t h e  
o v e r t u r n e d  f o l d .  I m b r i c a t i o n  i n  t h e  o v e r t u r n e d  f o i d  i s  v e r y  
common, bu t  o n l y  major  ones  were mapped. 

D u r i n g  t h e  t h r u s t i n g  e v e n t  a l a r g e  asymmet r i ca l  E - n t i c l i n e  
and concomitant  s v n c l i n e  developed.  A s  t h e  compress ional  f o r c z  
i n c r e a s e d  the  beds  r u p t u r e d  t h r o ~ r p h  t h e  t r o u g h  o f  t h e  s y n c l i n e  
and moved a  s h o r t  d i s t a n c e ,  p robab ly  l e s s  t h a n  a  m i l e ,  t o  t h e  
east ,  and s o u t h e a s t .  The beds  s u b s e q u e n t l y  r u p t u r e d  th rough  t h e  
c r e s t  o f  t h e  a n t i c l i n e  and moved a  c o n s i d e r a b l e  d i s t a n c e  t o  t h e  
e a s t  o v e r r i d i n g  t h e  o v e r t u r n e d  l i m b  o f  t h e  s y n c l i n e .  Eros ion  
l a t e r  e x ~ o s e d  t h e  o v e r t u r n e d  P a l e o z o i c  s t r a t a  ( s e e  Fig. 4 ) .  
Thus t h e  o v e r t u r n e d  P a l e o z o i c  beds  were a t  f irst  a  d r a g  f o l d  
developed d u r i n p  t h r u s t i n g  which s u b s e q u e n t l y  became a p a r t  o f  
t h e  t h r u s t  a s  now ev idenced  bv t h e i r  r e s t i n g  on Eiesozoic beds - 
i n  t h r u s t  r e l a t i o n s h i p .  1 

, . iff,, 2 ,,.. 4 ,  fi , . , , I - 1 -  : i \ , , 4 ,., ,.. (i.. i -- I.1 
~ e s t , e r n m o s t  exposures  o f  t h e  Pavant  t h r u s t  f a u l t  a r e  1 5  

m i l e s  from t h o s e  f a r t h e r e s t  t o  t h e  e a s t .  Th i s  s e t s  a  minimum 
d i s p l a c e m e n t  a l o n ~  t h e  f a u l t ,  b u t  how f a r  t h e  a l l o c h t h o n  ex- 
t e n d s  under  t h e  L a t e  C r e t a c e o u s - T e r t i a r y  beds  i s  n o t  known; 
however i t  i s  n o t  p r e s e n t  i n  t h e  S e v i e r  P l a t e a u  a b o u t  6 m i l e s  
e a s t  o f  R i c h f i e l d .  The s t e e p  n o r t h w e s t  d i p s  o f  t h e  Cambrian 
f o r m a t i o n s  on t h e  w e s t  s i d e  o f  t h e  mounta ins  s u c ~ e s t s  t h a t  
t h e  r o o t  zone o f  t h e  t h r u s t  i s  i n  t h i s  l o c a l i t y ,  however con- 
c l u s i v e  p roof  o f  t h i s  p o s s i b i l i t v  i s  l a c k i n p .  



BLOCK DIAGRAM 
showing the structural evolution of  the 

Pavant Range 

Mid - Jurassic 

Upper Cretaceous 



The approximate age  of t h e  Pavant  t h r u s t  f a u l t  may be e x t r a -  
p o l a t e d  from t h e  p o s i t i o n  of t h e  t h r u s t  p l a t e  between Lower and 
Tbliddle J u r a s s i c  Navajo Sandstone and  Upper Cretaceous  P r i c e  
R ive r  conylomerates ,  bu t  a s p e c i f i c  d a t e  i s  more d i f f i c u l t  t o  
o b t a i n ,  A similar t h r u s t  p l a t e  i n  t h e  Canyon Range (Chr i s t i ansen ,  
1952,  p o  731) p l a c e s  Precambrian and Cambrian q u a r t z i t e s  on 
Ind i ano la  ( ? )  conglomerates ;  a r e l a t i o n  which d a t e s  t h e  pe r iod  
o f  t h r u s t i n e  Upper Cretaceous ,  A s i m i l a r  d a t e  has  been p o s t u l a t -  
ed f o r  a l l  ma'or  t h r u s t s  i n  wes te rn  Utah and s o u t h e a s t  Nevada 
(Mi l le r - ,  1958 3 , 

Sp ieke r  (1946, po 150)  has  p resen ted  evidence f o r  a Mid- 
Cre taceous  Orogeny which a f f e c t e d  a b r sad  zone from s o u t h e a s t  
Nevada through c e n t r a l  Idaho,  Local  exp re s s ion  of  t h i s  orogeny 
i s  found i n  t h e  I n d i a n o l a  conglomerates i n  t h e  Wasatch and 
S e v i e r  P l a t e a u s  o f  c e n t r a l  Utah, Coarse c l a s t i c  m a t e r i a l  occurs  
a t  t h e  base and a g a i n  a t  t h e  t o p  of t h e  fo rmat ion  wi th  f i n e r -  
g r a i n e d  marine sediments  o c c u r r i n g  between, The two conglomerate 
beds  a r e  cons idered  evidence f o r  dua l  p u l s e s  of  t h e  orogeny wi th  
s t r o n p  f o l d i n g  a s s o c i a t e d  w i th  t h e  e a r l i e r  beds and f o l d i n g  and 
t h r u s t i n p  a s s o c i a t e d  w i th  t h e  l a t t e r  c o n ~ l o m e r a t e s ;  and indeed,  
t h e s e  c o n d i t i o n s  o b t a i n  i n  t h e  Canyon Range, The above f a c t s  
do n o t  p o i n t  d e f i n i t e l y  t o  a  L a t e  Coloradian age o f  t h r u s t i n g  
i n  t h e  Pavant Range, b u t  i n  t h e  l i g h t  of  t h e  above d i s c u s s i o n  
such a conc lus ion  seems warrented,  

NORMAL FAULTS 

Two p e r i o d s  o f  normal f a u l t i n g  a r e  recognized i n  t h e  sou th  
end of  t h e  Pavant  Range, The f irst ,  and most impor tan t ,  may be 
a l l o c a t e d  t o  Bas in  and Range block f a u l t i n g  of  probable  Miocene 
a p e o  The second occur red  i n  Qua te rna ry  t ime ,  bu t  mav have been 
cont inuous  from a n  e a r l i e r  pe r iod ,  

Evidence of  normal f a u l t i n g  i s  e x t a n t  on bo th  s i d e s  of t h e  
ranEe,  e s p e c i a l l y  i n  t h e  s o u t h  end. A f t e r  r e l a x a t i o n  of  t h e  
compress ional  f o r c e s  a s s o c i a t e d  w i t h  t h r u s t i n g ,  b locks  on bo th  
s i d e s  of  t h e  Pavant subsided l e a v i n g  t h e  Pavant Range e l eva t ed  
a s  a horst , .  The Pavant Val ley  forms a  broad graben w i t h  t h e  
b lock f a u l t e d  C r i c k e t  H i l l s  some 30 m i l e s  t o  t h e  west .  A graben 
probably  e x i s t  to t h e  s o u t h e a s t  o f  t h e  range ,  though a vo l can i c  
cover  p r o h i b i t s  d iscernment ,  

The t r a c e  of  t h e  f a u l t  on t h e  e a s t  s i d e  of t h e  mountains 
i s  now covered by p o s t - f a u l t i n g  v o l c a n i c s ,  b u t  i t s  presence i s  
p o s t u l a t e d  by a n  a b r u p t  mountain f a c e  w i t h  d i s r u p t e d  bedding,  
deep V-shaped canyons, and a zone of a l t e r a t i o n  and mine ra l i za -  
t i o n  p a r a l l e l i n g  t h e  e r o s i o n a l  edge of  t h e  r h y o l i t e  f lows,  This 
f a u l t  i s  cons idered  t o  be of Miocene age  corresponding wi th  Basin 
and Range f a u l t i n g ,  b u t  s i n c e  evidence of d isplacement  o f  t h e  
P r i c e  River  conglomerates  i s  n o t  complete ly  l a c k i n g  t h e  f a u l t  
mav be much o l d e r .  S t r a t i g r a p h i c  throw cannot be a s c e r t a i n e d ,  
b u t  it appea r s  t o  be l e s s  s e v e r e  t h a n  a l o n g  t h e  west  f a c e  o f  t h e  
mountains,  

Displacement a l o n g  t h e  west. f a c e  o f  t h e  mountains occu r s  



in severa l  s tep faul ts  with the ma jo r  Basin and Range fault now concealed 
by alluvium. The abrupt mountain face resulting from such faulting, 
especially in the north end of the range,  prompted Butler ( 1  9 2 0 ,  pl. 4 )  to 
m a p  the northern extension of the Hurr icane fault into this vicinity. At 
only one place,  i n  a mine at the south edge of White Sage Flat ,  could the 
attitude of one of the s tep faults be determined, and there a s t r ike  of N. 
57O E.  and a dip of 450 N. was measured ;  however major  displacement 
probably occur  red along a plane which is considerably s teeper  . Total  
displacement could not be determined; however the highest point of the 
range stands approximately 5000 feet above the valley floor and the 
deepest  well penetrates  560 feet of valley f i l l  (Dennis, 1946, p .  87) 
without encountering bedrock; thus minimum displaceme nL is  5560 feet .  

F r o m  relations extant in  the range the age of the faulting can be no 
bet ter  established than post-thrusting and pre-Sevier River - an interval 
spanning the en t i re  Te r t i a ry  period, but s t ruc tura l  s imi la r i t i es  sugge s t  
that  faulting in  the Pavant Mountains was concurrent with other Basin ranges.  

A zone of recent  faulting occurs  f rom White Sage F la t ,  through 
Dog Valley, and i s  continuous south of the mapped a r e a .  The recency 
of movement i s  at tested by s teep sca rps  occurring in the relatively 
unconsolidated Sevier  River Formation,  deep sag ponds forrned along 
the fault t r ace ,  and la te  magmatic activity along the t r a c e .  

The faults  a r e  essentially para l le l  and s t r ike  approximately N. 10' 
E .  Dip measurements  on the faul ts  were  not possible,  but the m o v e m e ~ ~ t  
was probably not f a r  f rom ver t ical .  The zone extends for 8 mi l e s  L n  the 
mapped a r e a ,  and one fault, north of Dog Valley, i s  continuous for at 
l eas t  5 mi les .  The fault pat tern s t r ikes  approximately perpendicular to 
the older  s e t .  

Both volcanics and Sevier River conglomerates a r e  broken by this 
group of- faults; i t  1s apparent then, that pa r t  of the movemcill took place 
during Quaternary t ime .  One fault,  parallel ing US Highway 91 
approximately th ree  qua r t e r s  of a mi le  ea s t  of Baker Canyon, displaces 
beds 250 to 300 feet and i s  responsible for sag ponds in both Dog Valley 
and White Sage F la t .  Th i s  fault ha s  dropped the floor of W h i t e  Sage Flat  
below the lake level during the Bonneville stage; yet no shore  line 
fea tures  a r e  visible; thus i t  may be concluded that movement was 
post- Lake Bonneville. Albeit, the lake m a y  have entered White Sage Flat, 
but a s  a smal l  protected finger of water with little cutting power. 

FOLDS 

Mesozoic and Paleozoic beds forming the authochthon a r e  warped into 
a gentle anticline with i t s  axis  trending north-south througllout most  of the 
Pavant Mountains, but a t  the south erltl these beds turn up g i v i l ~ g  northward 
dips up to 45O. At two places  the s t r a t a  may be observed l o  diptoward the 

south exposing a tightly folded anticline in  Middle Canyon and  a. more  



open f o l d  i n  Dog Val ley ,  The Dog Val ley  a n t i c l i n e  i s  f a u l t e d ,  
The a x i s  of  t h e s e  f o l d s  a r e  a l i g n e d ,  bu t  a r e  p lunging i n  oppo- 
s i t e  d i r e c t i o n s ,  It appea r s  t h a t  t h e  f o l d  a x i s  i s  continuous 
be tween  t h e  two exposures  wi th  v o l c a n i c s  cover ing a depress ion  
and a  cu lmina t ion  p o s s i b l y  o c c u r r i n g  n e a r  t h e  o ~ ~ t c r o p s .  Permian 
Kaibab i s  t h e  o l d e s t  format ion exposed i n  t h e  Middle Canyon 
a n t i c l i n e  and t h e  Pennsylvanian Oquirrh  forms t h e  o l d e s t  expo- 
s u r e  i n  Dog Valley.  

The over tu rned  l imb of  a n  asymmetric s y n c l i n e  has  a l r e a d y  
been d i s cus sed  i n  t h e  s e c t i o n  on t h r u s t i n g ;  however b r i e f  men- 
t i o n  should  be made h e r e  of  t h e  f a c t  t h a t  beds may be observed 
t o  o v e r t u r n  from 75O p a s t  v e r t i c a l ,  t o  180° i n  Baker Canyon, 

The La te  Cre taceous-Ter t i a ry  sedimentary sequence on t h e  
e a s t  s l o p e  of t'he range  d i p s  an  average of  1 5 O  t o  t h e  e a s t .  
T h i s  d i p  cons ide rab ly  d e p a r t s  from any a t t i t u d e  t h a t  might 
reasonably  be expec ted  dur ing  depos i t i on .  Dis turbance of t h e s e  
beds ,  however, i s  r e s t r i c t e d  t o  t i l t i n g  w i th  l i t t l e ,  o r  no, 
a t t e n d a n t  f o l d i n g ,  T i l t i n g  i s  b e s t  exp la ined  by u p l i f t  o f  t h e  
mountains d u r i n g  Basin  and Range f a u l t i n g ,  I f  t h i s  i s  t r u e ,  
t h e  f o o t  w a l l  moved up i n  f a c t ,  and n o t  j u s t  r e l a t i v e  to  t h e  
hanging w a l l ,  

The r h y o l i t e  f l ows  d i p  l o 0  t o  15O toward t h e  south .  S ince  
t h i s  i s  t h e  d i r e c t i o n  of  t h e i r  sou rce ,  a downwarping i n  t h e  
v i c i n i t y  o f  C l e a r  Creek Canyon i s  e v i d e n t l y  t h e  express ion  of  
a pos t -vo lcan ic  d i s t u r b a n c e ,  The s y n c l i n a l  a x i s  o f  t h e  down- 
warp i n  C lea r  Creek Canyon roughly  p a r a l l e l s  t h e  a n t i c l i n a l  
a x i s  between bliddle Canyon and Dog Valley,, 
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S u l f u r  

The American S u l f u r  and R e f i n i n g  Company conducts  mining 
and p r o c e s s i n g  o p e r a t i o n s  a t  S u l f u r d a l e ,  Utah 6 m i l e s  sou th  of  
t h e  mapped a r e a ,  S u l f u r d a l e  i s  perhaps t h e  c e n t e r  of a  minera l -  
i z e d  a r e a  of  c o n s i d e r a b l e  e x t e n t ,  Secondary mineralization i s  
p r i m a r i l y  c o n t r o l l e d  by f a u l t s ,  Commercial s u l f u r  d e p o s i t s  oc- 
c u r  i n  t h e  a r e a  under  c o n s i d e r a t i o n  a l o n g  f a u l t s  on both  s i d e s  
o f  t h e  low h i l l s  immediately t o  t h e  n o r t h e a s t  o f  Cove F o r t ,  
S u l f u r  i n  t h e s e  d e p o s i t s  o c c u r s  i n  t h e  n a t i v e  s t a t e  e n c r u s t i n g  
c o u n t r y  rock,  b u t  more commonly o c c u r r i n g  as i r r e g u l a r  masses 
and f i n e ,  p o o r l y  formed c r y s t a l s  imbedded i n  h y d r o t h e r m a l . 1 ~  
a l t e r e d  c l a y s ,  The occur rence  of  s u l f u r  i n  a l t e r e d  r h y o l i t e  
and  as c r u s t a t i o n s  on P a l e o z o i c  l i m e s t o n e s  and cobb les  o f  t h e  
P r i c e  R i v e r  Formation c l e a r l y  i n d i c a t e s  a secondary o r i g i n ,  
Moreover, w a t e r  r e a c h i n g  t h e  s u r f a c e  through seeps  and h o t  
s r i n g s  a t  S u l f u r d a l e  i s  ex t remely  a c i d i c  w i t h  a p H  a v e r a g i n g  
1 E; (McIntosh, p e r s o n a l  communication),  and f l u o r i n e  gas e scapes  
from open c u t s  i n  s u f f i c i e n t  q u a n t i t i e s  t o  be l e t h a l  t o  porcu- 
p i n e s  t h a t  unhapp i ly  wander i n t o  t h e  p r o s p e c t s ,  A w e l l  r e c e n t -  
l y  d r i l l e d  i n  Dog Va l ley  t o  a d e p t h  of  960 f e e t  produces water  
t h a t  gauges 1 9 6 O  f a h r e n h e i t  a t  t h e  s u r f a c e ,  T h i s  g i v e s  add i -  
t i o n a l  evidence  t h a t  m i n e r a l i z a t i o n  i s  c u r r e n t l y  happening a s  
w e l l  as be ing  secondary ,  

Under p r e s e n t  p r o c e s s e s  o r e  must be 20 pe rcen t  s u l f u r  t o  
be  o f  c o m m e ~ c i a l  g rade ,  S e v e r a l  p r o s p e c t s  i n  t h e  a r e a  meet 
t h i s  r equ i rement ,  b u t  a t  t h e  p r e s e n t  t ime t h e s e  d e p o s i t s  a r e  
be ing  mainta ined a s  r e s e r v e s  by t h e  American S u l f u r  and 
R e f i n i n g  Companys.and mining a c t i v i t y  i s  l i m i t e d  t o  diamond 
- d r i l l i n g  t o  prove r e s e r v e s  and probe f o r  a d d i t i o n a l  o r e  bod ies ,  

The q u a n t i t y  and t h e  g rade  o f  t h e  o r e  i n  t h e  r e g i o n  of 
S u l f u r d a l e ,  and t h e  b u s i n e s s  atmosphere,  has  warrented  t h e  i n -  
a u g u r a t i o n  o f  a  new program of development under  which t h e  
American S u l f u r  and R e f i n i n g  Company w i l l  i n v e s t  $2,000,000 i n  
t h e  n e a r  f u t u r e  ( 1 9 5 9 ) ;  and i n c l u d e d  i n  t h i s  program is t h e  
p e r f e c t i o n  of  a  new p r o c e s s  o f  s u l f u r i c  a c i d  manufactlrre which, 
it i s  hoped, w i l l  make p o o r e r  g rades  o f  o r e  commercial, 

F l u o r  spar 

F l u o r s p a r ,  i n  minute  amounts, f r e q u e n t l y  o c c u r s  a s  a gangue 
m i n e r a l  w i t h  t h e  s u l f u r ,  b u t  l o c a l l y  exceeds 1 0  p e r c e n t  t o  be  
o f  commercial g rade ,  A mine i s  p r e s e n t l y  be ing  o p e r a t e d  1 4  m i l e s  
n o r t h  o f  Cove F o r t ,  During t h e  p r e s e n t  i n v e s t i g a t i o n  a d e p o s i t  
o f  f l u o r s p a r  was l o c a t e d  on t h e  r h y o l i t e  mountain a t  t h e  s o u t h  
edge of Dog Val ley  where chalcedony and f l u o r s p a r  occur  i n  hy- 
d r o t h e r m a l l y  a l t e r e d  c l a y ,  The f l u o r s p a r  i n  t h i s  d e p o s i t  i s  an  
anomalous yellow-brown c o l o r ,  Under p r e s e n t  c o n d i t i o n s  t h i s  
d e p o s i t  i s  probably  n o t  of  commercial va lue ,  

The f l u o r s p a r  d e p o s i t s  a r e  probably  g e n e t i c a l l y  r e l a t e d  
t o  t h e  i ~ n e o u s  i n t r u s i o n s  i n  t h f ,  Tushar Mountains,  a n d  i s  pre- 
s e n t l y  b e i n g  depo,si ted a s  a v e i n  m i n e r a l  i n  f i s s u r e s  and f a u l t  



b r e c c i a s ,  F ' luorspar,  depos i t ed  under p a r a l l e l  c o n d i t i o n s  
occu r s  i n  t h e  Antelope Range nea r  Marysvale ( ~ u r a n e k ,  1951, 
Po 8 ) e  

O i l  and Gas P o s s i b i l i t i e s  --- 
There a r e  no s u r f a c e  i n d i c a t i o n s  o f  petroleum i n  t h e  a r e a ,  

Good p o r o s i t y  c h a r a c t e r i z e s  t h e  b a s a l  p o r t i o n s  o f  t h e  Coconino 
Sandstone and ,  s i n c e  t h e  fo rmat ion  forms a d e p o s i t i o n a l  wedge 
w i t h i n  t h e  a r e a ,  f u r t h e r  i n v e s t i g a t i o n  may be j u s t i f i e d ,  Pos- 
s i b l e  s t r u c t u r a l  t r a p s  i n  t h e  Dog Valley and Middle Canyon 
a n t i c l i n e s  p r e s e n t l y  seems t h e  most l i k e l y  l o c a l i t i e s  f o r  pro- 
s p e c t i n g ,  F a u l t i n g  of  t h e  Dog Val ley  a n t i c l i n e  has  produced 
f a v o r a b l e  c o n d i t i o n s  f o r  o i l  and gas  accumulation.  While 
c l o s u r e  on t h e  Middle Canyon a n t i c l i n e  was n o t  demonstra ted 
d u r i n c  t h e  p r e s e n t  s t udy  such a c o n d i t i o n  appea r s  probable  
from t h e  known f a c t s ;  moreover,  a lmos t  t h e  e n t i r e  Pa leozo ic  
s e c t i o n  l i e s  benea th  t h e  o l d e s t  exposed format ion ,  t h e  Kaibab 
Limestone,  

Other  Produc ts  

The fo l l owing  l i s t  of  a d d i t i o n a l  economic produc ts  has ,  
a t  one t ime o r  a n o t h e r ,  e x c i t e d  i n t e r e s t  i n  t h e  s o u t h  end of  
t h e  Favant  Kanqe: g r a v e l ,  b u i l d i n g  s t o n e ,  uranium, l e a d ,  z i n c ,  
phosphate ,  i r o n ,  a l u n i t e ,  wa te r ,  t imbe r ,  and gras3es .  Undoubt- 
ed ly  o t h e r  i t ems  should  be i nc luded  i n  t h i s  l i s t  as  numerous 
"gopher ho l e sn  occur  i'n t h e  sou th  end of t h e  range ,  and j u s t  
what t h e  p r o s p e c t o r  was hoping t o  f i n d  i s  no t  always obvious,  
S e v e r a l  sma l l  b u t  v i v i d  r e d  and ye l low v e s i c u l a r  "gossan capsn 
occu r  i n  a n  a l t e r e d  zone t h a t  p a r a l l e l s  t h e  e r o s i o n a l  edge of  
t h e  v o l c a n i c s ,  High s c i n t i l l o m e t e r  counts  i n  t h e  v i c i n i t y  of  
t h e  Shinarump Conglomerate r e s u l t e d  i n  t h e  r e c e n t  s t a k i n g  of  
a lmos t  every i nch  o f  ou t c rop ,  b u t  a s  f a r  a s  could be a s c e r t a i n -  
ed no cor!lmercial o r e  was e v e r  t aken  from t h e  Pavant blountains. 
Of t h e  above l i s t ,  g r a v e l ,  b u i l d i n g  s tone ,  l e a d ,  z i n c ,  wa te r ,  
t imbe r ,  and g r a s s e s  have been p r o f i t a b l y  e x p l o i t e d  i n  t h e  a r e a  
under c o n s i d e r a t i o n o  
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The e a r l i e s t  g e o l o g i c  even t  r e c o r d e d  i n  t h e  Pavant Range 
i s  t h e  d e p o s i t i o n  o f  t h e  T i n t i c  sands  i n  a t r a n s g r e s s i n g  s e a ,  
A l l  P a l e o z o i c  sed iments  i n d i c a t e  t h a t  t h e  Pavant a r e a  was 
s lowly  s u b s i d i n c  benea th  a  s h a l l o w  s e a  a t  t h e  edge o f  t h e  
C o r d i l l e r i a n  miogeosyncl ine ,  g e n e r a l l y  under  c o n d i t i o n s  favor -  
a b l e  f o r  mar ine  p l a n t  and animal  l i f e ,  d u r i n g  t h i s  l o n g  pe r iod  
o f  t ime.  C l a s t i c  sed iments  r e f l e c t  b r i e f  wi thdrawals  o f  t h e  
s e a  when t h e  r a t e  o f  s e d i m e n t a t i o n  exceeded t h e  r a t e  of subs i -  
dence;  b u t  t h e s e  d e p o s i t i o n a l  b r e a k s  were wi thou t  a p p a r e n t  
d i s t o r t i o n  of  beds ,  

The redbeds  of t h e  T r i a s s i c  and J u r a s s i c  systems were 
s e p a r a t e d  from P a l e o z o i c  sediments  by a  major  unconformity,  
though w i t h o u t  a n g u l a r  d i scordance .  The fo rmat ions  were t h e  
p roduc t  o f  a m i x t u r e  o f  environments  i n c l u d i n g  shal low-sea ,  
d e l t a ,  e o l i a n ,  p l a y a ,  f l o o d - p l a i n ,  and probably  v a r i o u s  o t h e r s .  
Most n o t a b l e  among t h i s  Froup i s  t h e  s u b - a e r i a l  sediments  f o r -  
rninp t h e  J u r a s s i c  system; t h e  Navajo Ssndstone  r e f l e c t s  t h i c k  
d e p o s i t i o n  of  dune sands  under  c o n d i t i o n s  o f  extreme a r i d i t y ,  

Compressional  f o r c e s  coming t o  b e a r  d u r i n g  L a t e  Colorado 
t ime  caused major  t h r u s t i n g  which r e p e a t e d  t h e  Pa leozo ic -  
Mesozoic s e c t i o n  i n  t h e  Pavant  a r e a .  I n  con junc t ion  wi th  r e -  
l i e f  c r e a t e d  by t h r u s t i n g ,  t h e r e  was u p l i f t  and fo ld ing  of  
o l d e r  s t r a t a .  Thousands of  f e e t  o f  p r q - e x i s t i n g  rock was worn 
away and d e p o s i t e d  o v e r  a  wide a r e a  t o  t h e  e a s t  a s  t h e  c l a s t i c  
sequence o f l t h e  P r i c e  R i v e r  Formation. The E a r l y  Laramide 
Orogeny c o n t o r t e d  t h e  beds i n t o  a n t i c l i n e s  and s y n c l i n e s  i n  t h e  
s o u t h  end of t h e  Pavant  Range. 

During E a r l y  T e r t i a r y  t i m e  e a s t e r n  Utah was t h e  s i t e  of 
l a r g e  f r e s h  w a t e r  l a k e s ,  and l a c u s t r i n e ,  f l u v i a t i l e ,  and pa- 
l u d a l  sed iments  o f  t h i s  s t a p e  l apped  upon t h e  e a s t e r n  s l o p e  of 
t h e  " a n c e s t r a l  Pavant  Mountainsn.  Minor normal f a u l t i n g  and 
monocl ina l  f l e x i n g  occur red  n e a r  t h e  end of  t h i s  d e p o s i t i o n a l  
i n t e r v a l ,  p r o b a b l y  d u r i n g  L a t e  Eocene and E a r l y  015 gocene. 
Major normal f a u l t i n g ,  beg inn in^ i n  Miocene t ime,  l i f t e d  t h e  
mountains t o  n e a r  t h e i r  p r e s e n t  e l e v a t i o n ,  t i l t i n g  t h e  L a t e  
Cre taceous-Ear ly  T e r t i a r y  sed iments ,  and r i v i n g  t h e  range  i t s  
p r e s e n t  shape ,  

During Middle and L a t e  T e r t i a r y  t ime  v o l c a n i c  a c t i v i t y  i n  
t h e  Marysvale a r e a  was marked by f l o w s ,  p y r o c l a s t i c  d e p o s i t i o n ,  
and i n t r u s i o n s  of q u a r t z  monzonite.  Flows o f  t h e  Mount Belknap 
S e r i e s  covered a  l a r g e  a r e a  i n  t h e  s o u t h e r n  Pavant Mountains. 

The S e v i e r  R i v e r  conglomerates  ev idence  a  p l u v i a l  enviran-  
ment i n  which c o a r s e  c l a s t i c  m a t e r i a l  was depos i t ed  by t o r r e n t i a l  
r u n o f f .  C ~ e n t l e  warpinc  i n  E a r l y  P l e i s t o c e n e  time a f f e c t e d  b o t h  
v o l c a n i c s  and S e v i e r  R i v e r  conplomerates ,  L a t e r  i n  P le i s tocene  
t ime  t h e r e  was p e r i o d i c  g l a c i a l  a c t i v i t y  i n  t h e  h ighlands  both 
n o r t h  and  s o u t h  o f  t h e  p r e s e n t  a r e a ,  and Lake Bonnevil le ,  on t h e  
wes t  s i d e  o f  t h e  r a n g e ,  f l u c t u a t z d  wi th  g l a c i a l -  condi t ions .  
S i n c e  t h e  l a k e  receded  t h e r e  has  been cont inued e ros ion  i n  t h e  
mounta ins  and d e p ~ s i t i o n  i n  t h e  v a l l e y s .  
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EROSIONAL C O L U M N  AND M E A S U R E D  SECTIONS 

O F  THE S T R A T I G R A P H Y  O F  T H E  SOUTH P A V A N T  RANGE 

i c u l a r  basalt 

Limestone, light, gray, algal b a l l  
Conglomerate, dark purp l i sh - r ed  95' 
Limestone, l i gh t  gray, algal  ball 

Conglomerate with sandstone l e n s s e ,  

c l i f f  former, 273' 

bedded, sxceilantly sor ted ,  
c l i f f  former. 



Limestone with interbeds of red 
s i l t s t o n e ;  limestone l i g h t  gray, 
f o s s i l i f e r o u a ,  very t h i n  t o  medium 
bedded, fornis s t ep  ledges ;  g y p s u ~ ,  
r ipp le  marks and cross beds, 265' 

S i l t s t o n e  with shale and sandstone; 
red t o  reddish brown, hematite 
nodules, limonite s t a i n s ,  r ipp le  
marks, laminated t o  very t h i n  bedded, 
s lope  former, 295' 



Limestcne, light gray,  weathers  light 
t o  medium gray, coarse c rys t a l lmine ,  
medium t o  massive bedded, s p l i t s  
blocky, forms r i d e e s  o r  prominent 
s t e p  l e d g e s ,  f o s s i l i f e r o u s ,  nodular  
and banded c h e r t ,  322' 

Limestone w i t h  s i l t  and sand i n t e r -  
beds; l imestone l i g l ~ t  gray t o  medi~m 
brown; sand and s i l t  t a n  t o  yellow- 
brown, f r i a b l e ,  minor cross-bedding 
and channeling,  minor  c l ay  beds; 

Limestone, light gray, ske le ta l -  
d e t r i t a J ,  coarse  c r y s t a l l i n e , '  w h i t e  
t o  reddish-purple  n o d u l a r  and banded 
c h e r t ,  encrinite forms lower  ha1.f; 
mediwn to massive bedded, somewhat 
cavernous  due t o  solution phenomena; 
s e v e r a l  minor q u a r t z i t e  beds, 3861 



(sec. 30, T. 2 4 S . ,  H. 6W.) 
Limestone, medium blue-gray,  s i l t y ,  
p l a t y ,  two orange-brown q u a r t z i t e  
beds,  f o s s i l i f e r o u s ,  143' 
Limestone, dark blue-pray,  weathers 
medium gray ,  medium t o  massive bed- 
ded, banded black " f a l s e v  c h e r t ,  
c l i f f  former,  140' 
Q u a r t z i t e  and l imes tone ,  gray,  32' 
Limestone, dark gray,  p l a t y  48' 
Dolomite, brown, massive,  18' 
Limestone, dark blue-cray,  a r g i l -  
l aceous  m a t e r i a l  weathers t a n ,  
g l a t y  s l o p e  former, 190'  

o lomi ta ,  medlum brown, sugary- 
t e x t u r e d  , sandy,  54' 
Limestone, blue-gray, p l a t y ,  82' 

Limestone, medium gray ,  f i n e l y  

Limestone, medium gray ,  weathers 

Limestone 

Dolomite w i th  l imes tone ,  dark gray' 
t o  b l ack ,  c a l c i t e  s t r i n g e r s ,  t h i n  
t o  medium bedded, ~ed ium-gra ined ,  
Ol ive  s h a l e  f l o a t  nea r  base o f  u n i t ,  

P r o t o q u a r t z i t e ,  red-brown 6' 
Dolomite, medium t o  dark gray ,  a l g a l  
s t r u c t u r e s ,  medium bedded, 163' 

Dolomite i n t r a f o r m a t i o n a l  breccia.  
Dolomite, l i g h t  brownish-gray, lami- 



Simonson 
Dolomite 

239' 

Sevy 

Dolomite 

673 

F i s h  Haven 

Dolomite 

1000 ' 

------ 
(sec.  16, T. 24 S * ,  h e  6 W e )  
~ o l o r n i t e ,  dark gray, wea the r s  deep 
reddish-brown, white c a l c i t e  f i l a -  
ments, f i n e - g r a i n e d ,  light gray and 
l a n i n a t e d  n e a r  t o p .  ~jufw-y-textured 
on surface, t h i n  t o  meaiuh bedded, 

I b , T , S ,  ; - - ExT--- 
Dolomite, l i g h t  gmy ,  finely c r y -  
s t a l l i n e ,  minor c h 2 r t  nodules ,  
t h i n  bedded, 187' 

Dolomite, dull rnediiun $:.ray , we . i t l i r . i  .; 
white  t o  very l ight -  f<i . iy ,  apka , , i c .  
subconchoidal  f r a c t u r k ,  dense ,  
c o n t a i n s  8.7 percent  b o n t o n i t i c  
c lay,  very t h i n  bedded, forms 
r e t r e a t i n g  s l o p e ,  321 

Dolomite, l i g h t  g ray ,  f i n e l y  c r y  - 
stalline, t h i n  bedded, 165' 

- . 

(set* 25, 36, T. 2 4  S , ,  R. 7 W.) 
Dolomite, bledium gray ,  82' 

Dolomite, dark g ray ,  w i t h  pux*p%e 
ca s t ,  weathers  dark c h o c o l a t e  gra;, 
finely crystalline, t h i c k  t o  mas- 
s i v e  bedded, locally c ~ 3 n t a i n s  50 
pe rcen t  chert i n  bands ,  n o d u l e s ,  
and  s t r i n g e r s ,  a l p a l  s t r u c t u r e s -  
exceedinply abundant,.  weat.hers 
w i t h  rough* and s u r f a c e ,  
w i t h  minor beds o f  int,raforma.ti.onal 
conplornerate, forms 1;rorninent 
r i dge ,  f o s s i l i f e r o ~ ~ s ,  506' 

7 Covered, 198 ' 

I~olorni tc ,  same a s  ~ u i i t ,  above o n l y  
w i t h  l a m i n a t i o n s ,  212 '  

ilslomite sandy, 2l - . - _I-. _-- - 



Limestone, Medium g ray  w i t h  s l i g h t  
r e d d i s h  t i n t ,  weathers  l i e h t  g ray ,  

Limestone Limestone, g ray ,  c r y s t c l l i n e ,  -221 - 
H Limestone, i n t r a f o m a t i o n a l  conglome- 

r a t e ,  s i l t y  and a r g i l l a c e o u s ,  l i g h t  
g ray ,  t h i n  t o  massive bedding, 1281 

Covered, s i l t y  a n d , a r g i l l a c e o u s  
l imes tone ,  116' -_ - .  . 
C a l s i l u t i t e ,  yellow-brown, 34;. 
Limestone, medium gray ,  this t o  
massive bedding, c r y s t a l l i n e ,  LQo,' 
Covered, s i l t y  and a r g i l l a c e o u s  
l imes tone ,  193 ' 

c- 

z? 

!i!j 
U 

F! D 
Dolomite 

and 

Limestone 

Covered 



Limestone, dark blue-gray , weathers 
with a t a n  a rg i l l a ceouv  ncloudl t ,  
s i l t y ,  finely c r y s t a l l i n e ,  thin t o  
medium bedded, weathers w i t h  knobby 
surface, forms r e t r e a t i n g  s lope  with 
minor s t e p  l edpes ,  thin coquina 
bed near t op ;  t o p  of u n i t  covered, 

Shale ,  Light1 brown, l a m i n a t e d ,  f i s s i l e ,  
w i t h  l imestone interbeds, 65' 
Dolomite, light gray,  medium cry- 
s t a l l i n e ,  t h i c k  t o  massi.vely bed- 
ded,  w h i t e  c a l c i t e  o r  d o l o m i t e  
s t r i n e e r s ,  with t h i n  bedded lime- 
s t o n e  u n i t s ,  forms a s e r j e s  o f  
massive ledges,  304' 

Dolomite and  limestone, alternating; 
dolorn i te , l igh t  gray, medium c r y s t a l l i n e ,  
t h i c k  bedded; l i m e s t o n e , d a r k  blue- 
gray w i t h  qbundant whi te  calcite 
stringers, medium bedded,  282t  

d f l e c k s  cn 
i c  i n t e r b e d s ,  112' 



Limestone, a l g a l ,  b lack ;  s h a l e ,  o l i v e .  

Limestone, d o l o m i t i c ,  r e d ,  s i l t y ,  22' 
Limestone and s h a l e ;  l imes tone  dark 
g ray  w i t h  orange and r e d  b lo tches , ,  

Formation c r y s t a l l i n e  s i l t y ,  t h i n  t o  medium 
bedded; s h a i e ,  s t e e l  g ray ,  papery,  
i r r e g u l a r l y  bedded, forms s l o p e s ;  

i l i f e r o u s ,  250' 

--- e ,  d o l o m i t i c ,  r e d ,  s i l t y ,  28' 
-K--2&3 .;x--&-lJ.-)- 

e ,  wi th  green p h y l l i t i c  
t e r b e d s ,  80' 

t e ,  grayish-whi te  with p i n k  
beds,  weathers cream-white 

d and brown i r o n  stains, 
i n d u r a t e d ,  a lmost  pure q u a r t z  
w i t h  o c c a s i o n a l  g ra ins  o f  
u s u a l l y  massive bedded, 
s p l i t t , i n q ,  s e v e r a l  t h i n  beds  
l e  conglomerate,  forms re- 
F l e d p e s ;  base  covered. 

Q u a r t z i t e  

:..5 :-, .: .- . :..: . . . . . . . .  ....... . . .:. :: .............. ..,: ... :. .:...... .... ....: .: -..: :. 
.:,-<:. :.: :;. kc.. -:. -:..-. 
..9. ..:::-... . . . . . .  ...... :.:.: : .... .'*'I.: .: . 
2;: -. :. ,. . ..... .,\:,: ..... :' .... .:'. . '".:. ........ : .' ..: . . . . . .  
......A :. :: : :. ............ . f:.... .. ..: .;:, .. :...:..;:.- . . .  . . -  ....: . . . . . . . . .  .;.:.: ..'..,r:" 
; . . - . . .  :.I.# . . . . .  . . . . . . . . . .  ..... .;.. .,':;.;# . . . . . . . . . .  

Quartzite, deep purple, massive, 22' 
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PLATE II 

EXPLANATION 

SEDIMENTARY ROCKS 

1-q 
Alluvium 

p q  
Sevier River Format ion  

pq 
North Horn Formation 

Price River Formation 

UNCONFORMITY 

Navajo Sandstone 0 

UNCONFORMITY 

R j 
Chinle Formation 

UNCONFORMITY 

Moenkopi Formation 

Kaibab Lirnestona 

E l  
Coconino Sandstone 

Pokoon Limestone 

UNCONFORMITY 

Oquirrh Formatlon 

UNCONFORMITY 

El 
Redwall Limestone 

UNCONFORM lTY 

p q  
Cove Fort Quartzite 

E l  
Guilmette Formation 

1 Dsi 1 
Simonson Dolomite I 

Sevy Dolomite cn - 
UNCONFORMITY 

r 
C 
3 
i5 z 

Fish Hoven Dolomite 
0 

UNCONFORMITY w 
0 
0 
5 
0 - 
D Swan Peak-Eureka Quartzite 

I 

Pogonip Limestone 

FJ 
Herkimer-Bluebird-Cole Canyon 

Formations 

Dogmar Limestone 
d 
B 

E z 
B 

Teutonic L~rnestone 2 

0 I 2 3 miles 
I I 

SYMBOLS 
Ophir Formation 

m- 1 
Tintic Quartzite 

Paved Road 

- ---=====---- -- 
unimproved Road 

/ 
Formational Contact 

IGNEOUS ROCKS 

Pavont Basalt 

Mount Belknap Series 

D - - - . . . . 
Foulf; dashed where inferred, dotted where concealed 

Thrust Fault 

I o y  
Strike and Dip 

8 0  
4- 

Overturned Beds 

X 

Vertical Beds 

a3 
Horizontal Bedt 

y 2 0  
Fault Plane Attitude 

X 
Sulfur Prospect 

x. Illooo_> 
Fluorspar Prospect Foss~ l  Locallty 

>C 
Lead and Zinc Prospect 
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