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ABSTRACT 

Occurrences o f  s u r f a c e  and 
bons i n  t h e  n o r t h e r n  Bas in  
t h a t  o i l  and g a s  have been 

Amoco P r o d u c t i o n  Company 
Denver,  Colorado 

s u b s u r f a c e  hydroca r- 
and Range s u g g e s t  
g e n e r a t e d  i n  s e v e r a l  

a r e a s  i n  t h i s  p r o v i n c e .  Documented s u r f a c e  
occur rences  i n c l u d e :  1) o i l  i n  ammonites found 
i n  T r i a s s i c  s h a l e s  i n  t h e  Augusta Mountains 
n o r t h e a s t  of  D i x i e  V a l l e y ,  2 )  t h e  B r u f f e y  o i l  
and gas  s e e p s  and a s p h a l t i t e  d i k e s  i n  P ine  
V a l l e y ,  3) Diana ’ s  Punch Bowl ( p r o b a b l e  gas  
s e e p )  i n  Monitor  V a l l e y ,  4 )  i n  t h e  r anges  s u r -  
rounding R a i l r o a d  a n d  White R i v e r  v a l l e y s ,  drop- 
l e t s  of o i l  a r e  found i n  g o n i a t i t e s  ( M i s s i s s i p -  
p i a n  Chainman s h a l e )  and p a r t  of  t h e  Sheep Pass  
fo rma t ion  i s  o i l  s t a i n e d  a t  one l o c a l i t y ,  5) o i l  
s h a l e  o c c u r s  i n  t h e  T e r t i a r y  E l k o  f o r m a t i o n  n e a r  
E l k 0  and t h e  O r d o v i c i a n  V i n i n i  f o r m a t i o n  i n  t h e  
Rober t s  Mountains,  6 )  numerous o u t c r o p s  have a 
p e t r o l i f e r o u s  odor  a n d  a few a r e  o i l  s t a i n e d .  

Subsur face  o i l  and g a s  shows a r e  more widesp read ,  
b u t  most have been found i n  t h e  same g e n e r a l  
a r e a  a s  t h e  s u r f a c e  shows. However, t h e r e  a r e  
some i m p o r t a n t  e x c e p t i o n s .  

To d a t e  a l l  commercial  and noncommercial o i l  
and gas  f i e l d s  i n  the n o r t h e r n  Bas in  and Range 
a r e  l o c a t e d  n e a r  t h e  s i t e s  of t h e  s u r f a c e  hydro- 
ca rbons .  T h i s  r e l a t i o n s h i p  emphasizes  t h e  
importance of s o u r c e  rock  s t u d i e s  t o  e x p l o r a t i o n  
i n  t h i s  p r o v i n c e .  P r o s p e c t i v e  a r e a s  t h a t  l a c k  
s u r f a c e  hydrocarbons might  be  d e l i n e a t e d  by 
source  rock  s t u d i e s .  

A t o t a l  of e l e v e n  o i l  and gas  f i e l d s  have been 
d i scove red  i n  t h i s  p r o v i n c e  of which o n l y  t h r e e  
o r  f o u r  can be c l a s s e d  a s  commercial  f i e l d s .  
A l l  of  t h e s e  f i e l d s  a r e  l o c a t e d  i n  Neogene 
bas ins - -no  f i e l d s  have  been found i n  a n  exposed 
mountain r ange .  The s i g n i f i c a n t  f i e l d s  have 
some a d d i t i o n a l  common c h a r a c t e r i s t i c s :  1) t h e  
t r a p s  a r e  a s s o c i a t e d  w i t h  a T e r t i a r y  unconform- 
i t y ,  2 )  t h e  r e s e r v o i r s  have a r e l a t i v e l y  t h i c k  
o i l  column, 3 )  f r a c t u r e s  u s u a l l y  enhance t h e  
r e s e r v o i r  q u a l i t y .  F i e l d s  i n  R a i l r o a d  V a l l e y  
and t h e  Grea t  S a l t  Lake a r e  used t o  i l l u s t r a t e  
t h e s e  and o t h e r  c h a r a c t e r i s t i c s .  

INTRODUCTION 

Numerous o c c u r r e n c e s  o f  hydrocarbons i n  t h e  
Nor the rn  Basin and Range p r o v i n c e  a r e  d i r e c t  
ev idence  t h a t  o i l  and g a s  have been g e n e r a t e d  i n  
many p l a c e s  w i t h i n  t h e  p r o v i n c e .  Because of  t he  
g r e a t  d i v e r s i t y  of t h e  geology and g e o l o g i c  
h i s t o r y  a s s o c i a t e d  w i t h  t h e s e  o i l  and g a s  “shows“, 
i t  can b e  concluded t h a t  o i l  and gas  have been 
g e n e r a t e d  from a v a r i e t y  of s o u r c e  beds w i t h i n  
t h e  n o r t h e r n  B a s i n  and Range p r o v i n c e .  

The scope  of t h i s  pape r  i s  t o  b r i e f l y  d i s c u s s  
t h e  o i l  and gas  f i e l d s ,  d e s c r i b e  t h e  impor t an t  
s u r f a c e  and s u b s u r f a c e  hydrocarbon o c c u r r e n c e s ,  
s u g g e s t  p o s s i b l e  hydrocarbon s o u r c e  rocks  f o r  
some of  t h e  a r e a s ,  and summarize t h e  c h a r a c -  
t e r i s t i c s  common t o  t h e  s i g n i f i c a n t  f i e l d s .  

NORTHERN BASIN AUD RANGE PROVINCE 

Th i s  p r o v i n c e  a s  d e f i n e d  i n  t h i s  paper  i n c l u d e s  
t h e  a r e a  from Reno, Nevada, e a s t  t o  S a l t  Lake 
C i t y .  From n o r t h  t o  s o u t h  it ex tends  from t h e  
n o r t h e r n  Utah and Nevada s t a t e  boundar i e s  t o  a 
few miles s o u t h  o€ t h e  s o u t h  end of R a i l r o a d  
Va l l ey .  (The p r o v i n c e  e x t e n d s  s o u t h  t o  a t  l e a s t  
t h e  Las Vegas s h e a r  zone ,  bu t  t h i s  a r e a  was 
excluded because  of “ f i g u r e ”  format  . ) F i g u r e  1 
i s  a r e g i o n a l  map of  t h i s  a r e a  g e n e r a l i z e d  from 
t h e  Nevada ( S t e w a r t  and C a r l s o n ,  1978) and Utah 
(Hin tze ,  1980) s t a t e  g e o l o g i c  maps. T h i s  map 
shows t h e  major Neogene-Quaternary b a s i n s .  The 
i n t e r v e n i n g  a r e a s  a r e  t h e  r a n g e s ,  and i n  some 
p l a c e s ,  l a t e  T e r t i a r y  v o l c a n i c  rocks .  The 
T e r t i a r y  v o l c a n i c  rocks  i n  n o r t h e r n  Nevada a r e  
b a s a l t s  t h a t  r ange  i n  a g e  from 6-17 m.y. (Stewart  
and C a r l s o n ,  1978) .  The approximate e a s t  edge o f  
t h e  p r o v i n c e  i s  shown by t h e  ha t chured  l i n e  
t h a t  e x t e n d s  n o r t h  and s o u t h  from S a l t  Lake 
C i t y .  

O I L  AND GAS FIELDS 

There a r e  e l e v e n  o i l  and gas  f i e l d s  i n  t h i s  
p r o v i n c e ;  however,  o n l y  f o u r  of  t h e s e  f i e l d s  
a r e  c u r r e n t l y  p roduc ing .  These f i e l d s  a r e  
shown on F i g u r e  1 and p e r t i n e n t  da t a  f o r  each 
f i e i d  ( o r  p roduc ing  w e l l )  a r e  shown on 
Table  I .  The two b e s t  f i e l d s  a r e  both i n  R a i l -  
road V a l l e y .  E a g l e  S p r i n g s ,  d i scove red  i n  
1954 b y  S h e l l ,  h a s  produced 3,570,206 BO 
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F i g u r e  1. Nor the rn  Bas in  and Range p r o v i n c e .  0 - Major Neogene and Qua te rna ry  b a s i n s ;  a- 
Mostly pre-Neogene r o c k s ;  (7J - Upper T e r t i a r y  v o l c a n i c  r o c k s  (6-17 m . y . ) ; k  - 
East edge of Bas in  and Range p r o v i n c e ;  - O i l  f i e l d ;  @ - Gas f i e l d .  

TABLE I 

O i l  and Gas F i e l d s  

Cumu 1 a t i v e  
F i e l d  L o c a t i o n  D i s c .  Da te  & Co. P roduc ing  Fms. Prod .  Depth BO t h r u  1982 Remarks 

NEVADA 

F a l l o n  Area T17-18N. R28-30E 1 9 2 0 ' s  - ? 

1954 - s h e l l  

Q u a t e r n a r y  1 6 0 ' 2  Unknown 97-98% CH4 
T r  C 2  H6+ 

2 6-29 O AP I 
65-80°F Pour  p o i n t  

Eag le  S p r i n g s  T9N-R57E O l i g o .  V o l c a n i c s  
Eocene s h e e p  P a s s  
P a l e o z o i c s  

O l g i o .  V o l c a n i c s  

5780 ' -7256 '  3 ,570 ,206  

T r a p  S p r i n g  T9N-R56E 

C u r r a n t  TlON-RS7E 

1976  - NW Expl .  

1979  - NW Expl .  

3330 ' -4865 '  4 ,602 ,874  21-25O API 
0-5' F Pour  p o i n t  

95OF Pour  p o i n t  
15' API 

28' API 
10' F Pour p o i n t  

I P  93  MCFD 
558 '  O i l  on  DST 

27" API 

Eocene Sheep P a s s  6856 ' -7080 '  635 - SI 

1 9 8 1  - NW Expl .  

1980  - Wexpro 

P a l e o z o i c s  5316'-5354'  60.127 Bacon F l a t  T7N-R57E 

J i g g s  T29N-RSSE 

Blackburn  T27N-RS2E 

UTAH - BASIN AND RANGE 

Farmington T3N, R 1 W  

T e r t .  E lko  9096 ' -9420 '  None - SI 

1982  - Amoco-Cetty- 
N o r t h  C e n t r a l  

"Ti  t e  Hole"  P 12 ,434  

1892  - ? Quate rna ry  SOO't 150,000 MCF 
(Abn) 

S i n c e  1956  
125 ' -300 '  3000+ BO 

4 0 0 ' - 7 0 0 '  Unknown 

2100 ' -2400 '  28 ,000  BO 
( a n )  

BTU 8 3 3  

Rozel P o i n t  TBN, R8W E a r l y  1 9 0 0 ' s  - ? P l i o c e n e  B a s a l t  API 

Brigham C i t y  T9N. R3W 

West Rozel  TEN, R8W 

1 9 2 0 ' 5  - 7 

1978  - h o c 0  

Q u a t e r n a r y  

P l i o c e n e  B a s a l t  4-6O API 
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F 
. .  . 

' i g u r e  2 .  Documented s u r f a c e  o i l ,  g a s  and o t h e r  hydrocarbon occurences .  - O i l  s e e p ;  
0 - G a s  s eep ;  A - O i l  s t a i n  o r  d r o p l e t s ; /  - A s p h a l t i t e  dike; 0 - O i l  shale  

l o c a l i t y .  

TABLE I 1  

S u r f a c e  Hydrocarbons  

R e f e r e n c e  Area L o c a t i o n  

NEVADA 

B r u f f e y  o i l  s e e p  

B r u f f e y  g a s  s e e p  

A s p h a l t i t e  D i k e s  

Gas Seep  - 
D i a n a ' s  Punch Bowl 

Bitumen and  l i q u i d  o i l  i n  v o i d s -  
Dev . Woodruff Fm. 

O i l  i n  ammoni tes  

O i l  i n  g o n i a t i t e s  

O i l  s t a i n  i n  Sheep  P a s s  Fm. 

O i l  S h a l e  - V i n i n i  Em. 

O i l  S h a l e  - Newark Canyon Fm. 

O i l  S h a l e  - E l k o  Fm. 

Oil S h a l e  - Dev. w o o d r u f f  Fm. 

UTAH 

Rozel  P o i n t  o i l  s e e p s  

Oil i n  fossils; 
Dead oil s t a i n  

Gas S e e p s  

P ine  V a l l e y  - S u l p h u r  S p r i n g  Range 

P i n e  V a l l e y  - s u l p h u r  Spring Range 

Pinon Range 

Moni tor  V a l l e y  

S o u t h e r n  Fish Creek  Range 

Augus ta  Mtns. - Dixie  v a l l e y  

R a i l r o a d  - White R i v e r  V a l l e y s  

Egan & G r a n t  Ranges 

R o b e r t s  Mtns ,  

S .  Diamond Range 

Near Elko 

Pinon Range 

G r e a t  S a l t  Lake 

N o r t h e r n  Needle Range 

G r e a t  S a l t  Lake - So. A r m  

T27M. R52E 

T27H. R52E 

T29N, R 5 2 E  

T14N. R47E 

T15-16N, RSZE 

T25-27N. R39E 

T13N. R56E 
T6N, R63E 

TION, R62-63E 
T9N. R58E 

T23N. R51E 

T 2 W ,  R54E 

T23N. R55E 

T32N. R52E 

TBN. R 8 W  

T25-265, R19W 

Unknown 

F o s t e r ,  e t  a l . ,  ( 1 9 7 9 )  

F o s t e r ,  e t  a . ,  ( 1 9 7 9 )  

Smi th  & K e t n e r  ( 1 9 7 5 )  

C a r s i d e  & S c h i l l i n g  ( 1 9 7 9 )  

Desborough, et a 1  . , ( 1 9 7 9 )  

N i c h o l s  & S i l b e r i n g  ( 1 9 7 7 )  

Youngquis t  ( 1 9 5 9 )  

w i n f r e y  ( 1 9 5 9 )  

M e r r i a n  & Anderson  ( 1 9 4 2 )  

F o s t e r ,  e t  a l . ,  ( 1 9 7 9 )  

W i n c h e s t e r  (1923 j 

Desborough, e t  a l .  f 1981) 

E a r d l e y  (1963 ) 

Could  ( 1 9 5 9 )  
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F i c u r e  3 .  S u b s u r f a c e  shows of hydrocarbons .  1- Oil and g a s  shows; / - gas  shows o n l y .  

th rough O c t o b e r ,  1982. Trap  S p r i n g  was found 
i n  1976 by Northwest  E x p l o r a t i o n  and t h e i r  
p a r t n e r s  and has  produced 4 ,602 ,804  BO through 
October ,  1982. 

A l l  o f  t h e  f i e l d s  produce from T e r t i a r y  o r  
Quaternary  sed imentary  o r  v o l c a n i c  rocks 
e x c e p t  f o r  t h e  Bacon F l a t  f i e l d  which produces  
o n l y  from P a l e o z o i c  c a r b o n a t e s .  Eagle  S p r i n g s  
has  one well t h a t  produced a s m a l l  amount o f  
o i l  from f r a c t u r e d  P a l e o z o i c  c a r b o n a t e s  ( B o r t z  
and Murray, 1979) and some o f  t h e  wel ls  i n  t h e  
e a s t e r n  p a r t  o f  t h e  f i e l d  may a l s o  produce 
from P a l e o z o i c  r o c k s .  The producing  forma- 
t i o n ( s )  i n  t h e  Blackburn o i l  d i s c o v e r y  has  n o t  
been  r e l e a s e d .  

A l l  o f  t h e s e  f i e l d s  a r e  l o c a t e d  w i t h i n  a 
Neogene-Quaternary b a s i n .  S e v e r a l  w e l l s  have 
been d r i l l e d  i n  t h e  ranges  o r  a r e a s  of  p r e -  
Miocene o u t c r o p  b u t  o n l y  minor o i l  and gas  
shows have been  encountered  ( L i n t z ,  1957; 
S h i l l i n g  and G a r s i d e ,  1968) .  Neogene and 
younger  l a c u s t r i n e  and p l a y a  sed iments  
a p p a r e n t l y  form e f f e c t i v e  r e s e r v o i r  s e a l s  i n  
many of t h e s e  l a t e  T e r t i a r y  b a s i n s .  I t  i s  
c e r t a i n l y  p o s s i b l e  f o r  t r a p s  n o t  a s s o c i a t e d  
w i t h  t h e  Neogene b a s i n s  t o  have economic 
r e s e r v e s  o f  o i l  and g a s ,  b u t  t h e  chance of  
t r a p  p r e s e r v a t i o n  i s  reduced because  of  
t e c t o n i c  a c t i v i t y  p r i o r  t o  mid-Miocene time. 

SURFACE HYDROCARBON OCCURRENCES 

Documented s u r f a c e  o i l ,  g a s  and o t h e r  hydro-  
carbon o c c u r r e n c e s  a r e  shown on F i g u r e  2 and 
l i s t e d  w i t h  r e f e r e n c e s  on T a b l e  11. Many 
o u t c r o p s  w i t h i n  t h i s  p r o v i n c e  have s e d i m e n t a r y  
r o c k s  t h a t  have a f e t i d  o r  pe t ro leum smell 
when f r e s h l y  broken .  These o c c u r r e n c e s  have 
n o t  been  i n c l u d e d  i n  Table  11. No d o u b t  
t h e r e  a r e  o t h e r  s u r f a c e  shows i n  t h i s  a r e a  
t h a t  should  be  i n c l u d e d  i n  t h i s  l i s t .  

S u r f a c e  shows o f  o i l  a n d / o r  gas  a r e  found i n  
t h e  v i c i n i t y  of  most of  t h e  producing  a r e a s .  
F o r  example,  t h e  Bruf fey  o i l  and gas  s e e p s  a r e  
a b o u t  f o u r  miles e a s t  o f  t h e  Blackburn o i l .  
d i s c o v e r y  i n  P i n e  V a l l e y ;  t h e  West Rozel  o i l  
f i e l d  i n  t h e  G r e a t  S a l t  Lake i s  4 m i l e s  s o u t h -  
west o f  t h e  Rozel  P o i n t  o i l  s e e p ;  n e a r  t h e  
R a i l r o a d  V a l l e y  o i l  f i e l d s ,  where s u r f a c e  
shows a r e  less  o b v i o u s ,  d r o p l e t s  of  o i l  a r e  
p r e s e n t  i n  g o n i a t i t e s  i n  a few l o c a l  a r e a s  and 
o i l  s t a i n  i s  found i n  p a r t s  of  t h e  Eocene 
Sheep P a s s  f o r m a t i o n  i n  a few l o c a l i t i e s .  

O i l  s h a l e  i s  found i n  f o u r  d i f f e r e n t  forma- 
t i o n s  (Ordovic ian  V i n i n i ,  Devonian Woodruff ,  
Cre taceous  Newark Canyon and T e r t i a r y  Elko) i n  
a n  a r e a  from Elko  t o  Eureka ,  Nevada. These  
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o r g a n i c - r i c h  s e d i m e n t s  and a s s o c i a t e d  s e d i -  
ments may be p o s s i b l e  o i l  and gas  sou rce  rocks  
f o r  t h i s  a r e a .  

A d d i t i o n a l  d i s c u s s i o n  of  t h e  s u r f a c e  hydroca r -  
bons l i s t e d  on Tab le  11 may b e  found i n  t h e  
s e c t i o n  " S p e c i f i c  Areas  f o r  D i s c u s s i o n .  'I 

SUBSURFACE SHOWS OF O I L  AND GAS 

Subsur face  shows of o i l  and gas  i n  t h i s  p r o -  
v i n c e  a r e  shown on F i g u r e  3 and a r e  more 
widespread t h a n  s u r f a c e  shows. Data  f o r  t h i s  
f i g u r e  i s  from L i n t z  (1957) ,  S c h i l l i n g  and 
Gars ide  (1968),  G a r s i d e ,  e t  a l . ,  (1977),  commer- 
c i a l  w e l l  r e p o r t s  and some Amoco d a t a .  I t  i s  
v e r y  d i f f i c u l t  t o  o b t a i n  complete  and a c c u r a t e  
d a t a  f o r  a l l  wells d r i l l e d  i n  t h i s  p r o v i n c e ;  
some of  t h e s e  shows may n o t  be  l e g i t i m a t e  i n  
w e l l s  t h a t  were d r i l l e d  on "promotional  
h i g h s . "  Another problem i s  t h a t  many o f  t h e s e  
wells were d r i l l e d  a s  " t i t e  h o l e s , "  and much 
o f  t h i s  v a l u a b l e  i n f o r m a t i o n  has  been l o s t  o r  
b u r i e d  i n  company f i l e s .  No l i s t  of s u b s u r -  
f a c e  shows i s  i n c l u d e d  i n  t h i s  p a p e r .  

Most of  t h e  s u b s u r f a c e  shows w i l l  b e  d i s c u s s e d  
a s  p a r t  of t h e  " S p e c i f i c  Areas  f o r  Discus-  
s i o n . "  Three a r e a s  which  have had s i g n i f i c a n t  
s u b s u r f a c e  shows o u t s i d e  of  t h e s e  d e t a i l e d  
a r e a s  w i l l  be d i s c u s s e d  b r i e f l y  i n  t h i s  
s e c t i o n :  

1) I n  t h e  F a l l o n  a r e a  t h e r e  a r e  s e v e r a l  minor 
gas  shows t h a t  a r e  a s s o c i a t e d  w i t h  t h e  s h a l l o w  
g a s  f i e l d .  The gas  i s  p robab ly  b i o g e n i c ,  b u t  
s e v e r a l  wells have r e p o r t e d  minor " a s p h a l t "  o r  
o i l  shows a s s o c i a t e d  w i t h  t h e  gas  shows. An 
a n a l y s i s  by t h e  U.S.G.S. (Casper  Wyo. 
No. 4 7 4 - 8 )  of g a s  from a w a t e r  w e l l  (Sec .  1, 
T19N, R30E) has  a s u r p r i s i n g  amount of heavy 
hydrocarbons : 

P e r c e n t  
Carbon Diox ide  - 1 .65  

Methane - 40 .21  BTU - 689 
Ethane+ - 15.88 
Ni t rogen  - 42.26 

Oxygen - 0.0 

P o s s i b l y ,  t h e r e  c o u l d  b e  o i l  s o u r c e  rock i n  
some of  t h e  w e s t e r n  Nevada Neogene-Quaternary 
b a s i n s .  A l t e r n a t i v e l y  t h e s e  o i l  shows may be 
t h e  r e s u l t  of l o c a l  o i l  g e n e r a t i o n  n e a r  
i gneous  a c t i v i t y  c e n t e r s .  

2)  Nor th  and n o r t h e a s t  of  Elko i n  t h e  "Humboldt 
Basin" t h e r e  i s  a c o n c e n t r a t i o n  of  documented 
o i l  shows i n  t h e  Lower T e r t i a r y  E lko  forma- 
t i o n .  P o s s i b l e  s o u r c e  rocks  f o r  t h i s  a r e a  
i n c l u d e  t h e  E lko  f o r m a t i o n ,  M i s s i s s i p p i a n  Chain- 
man s h a l e  and Ordov ic i an  V i n i n i  f o r m a t i o n .  

3 )  I n  w e s t - c e n t r a l  U tah ,  from t h e  Confusion 
RanRe s o u t h  t o  t h e  Need les  Range, s e v e r a l  shows 
o f  o i l  and gas  have been  f o u n d - i n  lower Pa leo -  
z o i c  f o r m a t i o n s .  P a r t s  o f  t h e  lower P a l e o z o i c  

s e c t i o n ,  t h e  Devonian P i l o t  s h a l e  and t h e  Chain- 
man s h a l e  cou ld  be t h e  s o u r c e  f o r  t h e s e  shows. 

FREE O I L  AN13 GAS SHOWS 

There  a r e  s u r p r i s i n g l y  few f r e e  o i l  and gas  
shows i n  t h i s  p r o v i n c e  t h a t  can  documented. 
The ones t h a t  I f e e l  a r e  l e g i t i m a t e  a r e  shown 
on F i g u r e  4 and l i s t e d  w i t h  p e r t i n e n t  informa- 
t i o n  i n  Tab le  111. There may b e  a d d i t i o n a l  
w e l l s  t h a t  have had shows of  f r e e  o i l  o r  g a s .  

Somewhat s u r p r i s i n g  i s  t h e  f a c t  t h a t  i n  R a i l -  
road  V a l l e y ,  o u t s i d e  t h e  l i m i t s  of t h e  o i l  
f i e l d s ,  t h e r e  i s  n o t  one w e l l  t h a t  h a s  
r ecove red  f r e e  o i l  on DST, p r o d u c t i o n  t e s t s  o r  
on t h e  p i t s  w h i l e  d r i l l i n g .  

Most of  t h e  f r e e  o i l  shows have been found 
c l o s e  t o  t h e  known f i e l d s  and w i l l  b e  des-  
c r i b e d  i n  t h e  " S p e c i f i c  Areas f o r  D i scuss ion"  
p o r t i o n  of  t h i s  p a p e r .  
a r e  two wells NE o f  E lko  and a w e l l  i n  t h e  
Snake V a l l e y  SE of E l y .  

Two e x c e p t i o n s  t o  t h i s  

NE of  ELko t h e  Gulf No. 1 Wilkins  Ranch 
(Sec .  21,  T38N, R61E) had a show of  o i l  on t h e  
p i t s  w h i l e  d r i l l i n g  a t  7700 f e e t  i n  t h e  Elko 
f o r m a t i o n .  S e v e r a l  zones i n  t h i s  w e l l  had 
l i v e  o i l  s t a i n i n g  b u t  no f r e e  o i l  was 
r ecove red  on  DST. I n  t h e  same townsh ip ,  S h e l l  
O i l  a t  t h e  1 Mary's R i v e r  F e d e r a l  (Sec.  30,  
T38N, R61E) r ecove red  275 f e e t  of  GCM and 25 
t o  35 MCFD on a DST o f  t h e  T e r t i a r y  from 3515 
t o  3545 fee t .  The sample chamber of  t h i s  DST 
had 2100 c c  mud/oi l  emulsion and a b o u t  50 c c  
of 3 9 O  API o i l .  A w e l l  t h a t  was r e c e n t l y  aban-  
doned,  Sun No. 3-13 S .P .  (Sec.  13 ,  T39N, R65E) 
i s  rumored t o  have r ecove red  f r e e  o i l  on a t  
l e a s t  2 DSTs. The f o r m a t i o n  i s  unknown b u t  it 
i s  p r o b a b l y  t h e  E lk0  fo rma t ion .  

I n  Snake V a l l e y ,  Commodore No. 1 Outlaw- 
F e d e r a l  (Sec .  1 ,  T l O N ,  R70E) r ecove fed  t h r e e  
f e e t  of  heavy v i s c o u s  o i l  d u r i n g  a swab t e s t  
o f  p e r f o r a t i o n s  from 12 ,081  t o  12,090 f e e t  i n  
t h e  Ordov ic i an  Pogonip.  

The re  have been v e r y  few f r e e  g a s  r e c o v e r i e s  
o u t s i d e  of  t h e  gas  f i e l d s .  The o i l  f i e l d s - i n  
R a i l r o a d  V a l l e y  p roduce  v i r t u a l l y  no gas .  
shows n e a r  t h e  F a l l o n ,  Brigham C i t y  and Farm- 
i n g t o n  f i e l d s  were n o t  i n c l u d e d  i n  t h e  map o r  
l i s t  because  v e r y  l i t t l e  r e l i a b l e  d a t a  i s  
a v a i l a b l e .  For  a d d i t i o n a l  i n f o r m a t i o n  on t h e  
F a l l o n  a r e a  s e e  L i n t z  (1957) and S c h i l l i n g  and 
G a r s i d e  (1968) .  

Gas 

The o n l y  free gas shows on t h e  map and l i s t  
( F i g u r e  4 and Tab le  111)  were r e p o r t e d  from t h e  
S h e l l  O i l  1 Mary's R i v e r  F e d e r a l  ( p r e v i o u s l y  men- 
t i o n e d )  and t h e  Amoco No. 1 J i g g s  ( S e t .  19 ,  T29N, 
R56E) t h a t  had GTS, TSTM on a DST o f  4685 t o  
4807 f e e t  i n  T e r t i a r y  sed imen t s .  T h i s  d r y  h o l e  i s  
t h r e e  m i l e s  e a s t - s o u t h e a s t  of  t h e  Wexpro J i g g s  
g a s  w e l l .  
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F i g u r e  4 .  Documented f r e e  oil and g a s  shows. A - O i l ;  A - Gas 

TABLE I 1 1  

Free  O i l  and Gas Shows 

Well  L o c a t i o n  Area Formation Show Depth Remarks 

NEVADA 

7N-61E White  R i v e r  V a l l e y  Tov 1 c u .  i n  - DST 2190'-2225'  P o u r  p o i n t  115°F; 
BHT 950 F 

NW Expl .  
6 WRV 

Commodore 
1 Outlaw-Fed. 10N-70E Snake V a l l e y  Pogonip Gp. 

Beyerbach 
1 Fee 27N-52E P i n e  V a l l e y  

3 feet  i n  t u b i n g  1 2 , 0 8 1 ' - 1 2 , 0 9 0 '  High p o u r  p o i n t  

F 5 BO i n  1 day 112 ' -242 ' Near B r u f f e y  s e e p  

Amoco 
1 J i g g s  29N-56E H u n t i n g t o n  V a l l e y  E lko  Formation O i l  on  p i t s  6550'-6652'  CTS TSTM @ 4685'-4807'  

DST-Rec 587 '  OCM&W 

Amoco 
1 Hunt ing ton  31N-56E H u n t i n g t o n  V a l l e y  E lko  Formation Swbd 8 BO + w t r  i n  5760'-5830'  S I 1  S/C 

8 d a y s  

CUl f 
1 Wi lk ins  Ranch 38N-61E W e l l s  

S h e l l  
1 Mary ' s  R i v e r  38N-61E W e l l s  

Sun 
3-13 SP 39N-65E Pequop 

E lko  Formation Show o i l  on p i t s  7705 ' -7772 '  DST R e c  9 0 '  mud w i t h  
o i l  s p o t s  

T e r t .  50 cc o i l ,  39O API 3515 ' -3545 '  GTS 26  t o  39 MCFD 

T e r t .  ( ? )  Rumored--2 DSTs 7 

rec. f r e e  o i l  

Amoco 
1 S t a t e  "P" 8N-8W G r e a t  Salt Lake P1 i ocerie DST 2 - Rec.  1 9 '  o i l  4880 ' -5004 '  High p o u r  p o i n t  011 

"E.  Cunn i son"  Sediments  DST 3 - Rec.  I g a l . ,  
o i  1 
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F i g u r e  5. Map showing s p e c i f i c  a r e a s  f o r  d i s c u s s i o n .  
Valley; 3 - Monitor  V a l l e y  (Diana ' s  Punch B o w l ) ;  
Great Salt Lake. 

1 - Sheep P a s s  Bas in ;  2 - P i n e  
4 - Dixie V a l l e y ;  5 - Nor th  

SPECIFIC AREAS FOR DISCUSSION 

F i g u r e  5 shows f i v e  a r e a s  t h a t  w i l l  be des -  
c r i b e d  i n  some d e t a i l  t o  show the r e l a t i o n s h i p  
between hydrocarbon o c c u r r e n c e s  and t h e  
geology.  The f i v e  a r e a s  a r e :  

1) 

2) Pine V a l l e y  
3) 
4) Dix ie  V a l l e y  
5) North G r e a t  S a l t  Lake 

Sheep P a s s  B a s i n  ( R a i l r o a d  and White 
Rive r  V a l l e y s )  

Monitor V a l l e y  ( D i a n a ' s  Punch Bowl) 

SHEEP PASS BASIN (RAILROAD AND WHITE RIVER 
VALLEYS ) 

R a i l r o a d  Va l l ey ,  l o c a t e d  w i t h i n  t h e  Sheep Pass  
Bas in  (Winfrey, 1960) ,  h a s  been  t h e  c e n t e r  of  
o i l  e x p l o r a t i o n  i n  the B a s i n  and Range p ro -  
v i n c e  s i n c e  S h e l l  O i l  d i s c o v e r e d  t h e  E a g l e  
S p r i n g s  f i e l d  i n  1954. 
Trap S p r i n g  f i e l d s  have  produced v i r t u a l l y  a l l  
of Nevada 's  c u m u l a t i v e  t o t a l  of  8 ,246 ,278  BO 
th rough  Oc tobe r ,  1982.  The pe t ro l eum geology 
of  R a i l r o a d  V a l l e y  i s  d i s c u s s e d  b y  Duey i n  
t h i s  volume. 

E a g l e  S p r i n g s  and t h e  

F i g u r e  6 i s  a g e n e r a l i z e d  g e o l o g i c  map of  t h e  
Sheep Pass b a s i n  m o d i f i e d  a f t e r  S t e w a r t  and 
C a r l s o n ,  1978. The valley a r e a s  shown by  t h e  
QT o u t c r o p s  form t h e  Neogene B a s i n s  which were 

i n i t i a t e d  d u r i n g  t h e  Miocene. 
Miocene sed imen t s  t h e  o l d e r  T e r t i a r y  and 
P a l e o z o i c  o u t c r o p  p a t t e r n  i s  approx ima te ly  t h e  
same a s  can  be  s e e n  i n  t h e  a d j a c e n t  ranges 
(Bor t z  and Murray, 1979) .  (This  p r i n c i p l e  may 
a p p l y  t o  a l l  f i v e  of t h e  d e t a i l e d  a r e a s . )  

Beneath t h e  

T e r t i a r y  i n t r u s i v e s  a r e  p r e s e n t  i n  t h e  Grant  
and White P ine  Ranges e a s t  o f  t h e  p roduc ing  
f i e l d s .  The d e e p e s t  w e l l  i n  t h e  E a g l e  S p r i n g s  
f i e l d  TD'd i'n a n  i n t r u s i v e  below P a l e o z o i c  
rocks  (Bor t z  and Murray, 1979) .  Obv ious ly ,  
t h e  p r e s e n c e  of  i n t r u s i v e  rocks  i n  t h i s  gnd 
o t h e r  a r e a s  w i t h i n  t h i s  p r o v i n c e  does  n o t  des -  
t r o y  i t s  petroleum p o t e n t i a l .  

S u r f a c e  o c c u r r e n c e s  of o i l  i n  t h i s  a r e a  
i n c l u d e  o i l  i n  f o s s i l s  and o i l  s t a i n  i n  t h e  
Sheep P a s s  fo rma t ion .  
M i s s i s s i p p i a n  g o n i a t i t e s  i n  b l a c k  l i m e s t o n e  
l e n s e s  i n  t h e  upper  p a r t  o f  t h e  Chainman forma- 
t i o n  (Youngquist ,  1949) .  Two documented 
l o c a l i t i e s  shown on F i g u r e  6 a r e :  1) n o r t h e r n  
R a i l r o a d  Va l l ey  i n  S e c t i o n  1 7 ,  T13N,  R56E, and 
2 )  s o u t h e r n  Egan Range, S e c t i o n  7 ,  T6N, R63E. 
.Only a s m a l l  p e r c e n t a g e  o f  t h e s e  f o s s i l s  have 
f r e e  o i l  when c racked  open. 

F r e e  o i l  o c c u r s  i n  l a t e  

The Sheep Pass  f o r m a t i o n  i s  o i l  s t a i n e d  i n  an 
8OO-foot i n t e r v a l  i n  t h e  t y p e  s e c t i o n  i n  t h e  
Egan Range. F i g u r e  7 is  t h e  t y p e  s e c t i o n  a s  
d e s c r i b e d  by Winfrey (1960) t h a t  h a s  o i l  
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Tuffs & 
Oligocene F l o w s  , 

,0' 

Garrett  Ranch 
B a s a l  Cg l  GP. 

F i g u r e  6. Sheep P a s s  b a s i n .  
O l igocene  v o l c a n i c  r o c k s ;  
P a l e o z o i c s  u n d i f f e r e n t i a t e d ;  
o i l  show; A - Minor o i l  show; 4 - Minor gas  s h o w ; A -  S u r f a c e  o i l  show. 

QT - Miocene t o  Recent  v o l c a n i c  and sed imen ta ry  r o c k s ;  Tov - 
Tsp - Cre taceous  - Eocene Sheep P a s s  Formation;  PAL - 

T i  - T e r t i a r y  i n t r u s i v e ; /  - O i l  f i e l d ;  A - F r e e  

Type Section 
Sheep Pass Fm. 

F i g u r e  7 .  Type s e c t i o n ,  Sheep P a s s  fo rma t ion .  

s t a i n ,  r e s i d u e  and c u t  f l u o r e s c e n c e  i n  t h e  "B" 
and "C" members. The "B" member i s  p robab ly  
e q u i v a l e n t  t o  t h e  Sheep Pass  r e s e r v o i r  i n  t h e  
E a g l e  S p r i n g s  f i e l d .  Minor o i l  s t a i n i n g  i n  
Sheep Pass  l imes tones  has  been observed i n  t h e  
Grant  Range due e a s t  of  t h e  Eag le  S p r i n g s  
f i e l d  . 

P o s s i b l e  s o u r c e  rocks  f o r  t h e  Sheep P a s s  b a s i n  
a r e a  a r e  t h e  M i s s i s s i p p i a n  Chainman s h a l e ,  
Devonian P i l o t  s h a l e  and t h e  Eocene Sheep Pass  
f o r m a t i o n  ( P o o l e ,  e t  a l . ,  t h i s  volume).  

S u b s u r f a c e  shows of  o i l  and gas  a r e  shown on 
F i g u r e  6 f o r  a l l  w e l l s  completed th rough  1982. 
Some of  t h e  d r y  h o l e s  nea r  t h e  p roduc ing  
f i e l d s  have been o m i t t e d  from t h e  map; how- 
e v e r ,  many of  t h e s e  w e l l s  d i d  n o t  have any 
s i g n i f i c a n t  shows of  o i l  o r  g a s .  Only a sma l l  
p e r c e n t a g e  of  t h e  w e l l s  d r i l l e d  i n  t h e s e  two 
v a l l e y s  had o i l  and gas  shows. Most of  t h e  
shows were found i n  t h e  Sheep Pass  fo rma t ion  
and t h e  Oligocene v o l c a n i c  r o c k s .  A few shows 
have been r e p o r t e d  from P a l e o z o i c  fo rma t ions  
and t h e  Miocene t o  Recent s ed imen t s .  T y p i c a l  
shows a r e  s c a t t e r e d  o i l  s t a i n  and minor 
amounts of  gas  d e t e c t e d  by mudlogging u n i t s .  

No f r e e  o i l  r e c o v e r i e s  have been r e p o r t e d  o u t -  
s i d e  of t h e  f i e l d  a r e a s  i n  R a i l r o a d  V a l l e y .  
I n  White R i v e r  V a l l e y ,  one c u b i c  i n c h  o f  heavy 
o i l  was r ecove red  on a DST (2190-2225 f e e t )  o f  
O l igocene  v o l c a n i c  rocks  i n  t h e  Northwest  
E x p l o r a t i o n  No. 6 White R i v e r  Va l l ey  (Sec .  10 ,  
T7N, R61E). The s m a l l  amount of o i l  r ecove ry  
can  be a t t r i b u t e d  t o  t h e  pour  p o i n t  of  t h e  o i l  
(115'F) b e i n g  h i g h e r  t h a t  t h e  t e m p e r a t u r e  of 
t h e  DST i n t e r v a l  (95'F). 
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F i g u r e  8. P i n e  V a l l e y  area. QT - Miocene t o  Recent  v o l c a n i c  and sed imen ta ry  r o c k s ;  Tb - 
Basalt; Tov - Ol igocene  v o l c a n i c  r o c k s ;  K s  - L a c u s t r i n e  and f l u v i a l  r o c k s ;  
J v  - V o l c a n i c  s a n d s t o n e ,  t u f f s ,  r h o l i t e  and r h y o d a c i t e ;  PAL - P a l e o z o i c s  un- 
d i f f e r e n t i a t e d ;  K J m  - Metamorphic rocks; p'- Approximate 
l e a d i n g  edge o f  R o b e r t ' s  Mtns. t h r u s t ;  0 - O i l  d i s c o v e r y  (Amoco Xo. 3 Blackburn ) ;  

Gas d i s c o v e r y  (Wexpro No. 10-1 J i g g s ) ;  - Oil s e e p ;  0 - Gas s e e p ;  
A s p h a t i t e  d i k e ;  @ - O i l  s h a l e  l o c a l i t y ;  A - F r e e  o i l  show; A - Mir-or 

T ,  J i  - I n t u s i v e s ;  

- F r e e  g a s  show; 4 - Minor g a s  show. 

F i g u r e  9.  Bitumen-impregnated cong lomera te  
a t  Bru f fey  o i l  s e e p .  

F i g u r e  10, B r u f f e y  Gas s e e p .  
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PINE VALLEY AREA 

The g e n e r a l i z e d  g e o l o g i c  map ( F i g u r e  8 )  o f  t h e  
P i n e  V a l l e y  a r e a  h a s  been modi f ied  a f t e r  S t e w a r t  
and C a r l s o n  (1978) .  T h i s  a r e a  was a c t i v e  d u r i n g  
t h e  A n t l e r  orogeny i n  which t h e  O r d o v i c i a n  V i n i n i  
s h a l e s  and s i l i c e o u s  rocks  were t h r u s t  eas tward  
o v e r  Devonian and o l d e r  m i o g e o s y n c l i n a l  
c a r b o n a t e s  ( R o b e r t s ,  e t  a l . ,  1958) .  The e a s t e r n  
edge  o f  t h e  R o b e r t s  Mountains t h r u s t  i s  somewhere 
between t h e  Sulphur  S p r i n g s  Range and t h e  Diamond 
Range. Thus,  i n  P i n e  V a l l e y  and t h e  wes tern  p a r t  
o f  Hunt ington  V a l l e y ,  t h e  V i n i n i  f o r m a t i o n  may be 
p r e s e n t  b e n e a t h  t h e  Neogene and younger  sed iments  
and i s  p o t e n t i a l l y  a n  a d d i t i o n a l  s o u r c e  rock .  

P i n e  V a l l e y  h a s  Nevada 's  b e s t  known o i l  and g a s  
s e e p s ,  t h e  B r u f f e y  Ranch s e e p s ,  t h a t  have been  
d e s c r i b e d  i n  d e t a i l  by F o s t e r ,  e t  a l . ,  (1979) .  
The s e e p s  a r e  l o c a t e d  i n  Quaternary  sed iments  and 
O r d o v i c i a n  V i n i n i  s h a l e s  and c h e r t s  i n  
S e c t i o n s  11 and 1 4 ,  T27N, R52E. The s e e p s  a r e  
a s s o c i a t e d  w i t h  t h e  main boundary f a u l t  zone t h a t  
s e p a r a t e s  t h e  e a s t  f l a n k  o f  P i n e  V a l l e y  from ' t he  
S u l p h u r  S p r i n g s  Range. F o s t e r ,  e t  a l . ,  s t a t e  
t h a t  " t h e  s e e p  c o n s i s t s  of b l a c k  t a r -  o r  
bi tumen-impregnated conglomera te  composed of  
l i m e s t o n e  and d o l o m i t e  p e b b l e s  i n  t h e  c l a y  and 
s a n d s t o n e  m a t r i x . ' '  F i g u r e  9 i s  a photograph of 
t h e  b i tuminous  s e e p .  About 100 f e e t  west of  t h i s  
s e e p  i s  a n o t h e r  o i l  s e e p  i n  a n  o u t c r o p  o f  V i n i n i  
s h a l e  t h a t  has  been observed  by C h a r l e s  H .  Thorman 
( p e r s o n a l  communication, 1983) .  T h i s  s e e p  i s  a l s o  
w i t h i n  t h e  boundary f a u l t  zone .  The o r i g i n a l  s e e p  
was d i s c o v e r e d  o v e r  50 y e a r s  ago when Mr. R .  V .  
B r u f f e y  e n l a r g e d  a h o t  s p r i n g  f o r  a n  i r r i g a t i o n  
development  and o i l  began t o  ooze o u t  upon t h e  
s u r f a c e  i n  b l a c k  t a r r y  masses .  F o s t e r ,  e t  a l . ,  
s u b m i t t e d  a sample of  t h e  b i tuminous  m a t e r i a l  t o  a 
major  company (unnamed) f o r  a n a l y s i s .  The subse-  
q u e n t  r e p o r t  s t a t e d  t h a t  t h e  m a t e r i a l  i s  s t r o n g l y  
degraded  o i l ,  p o s s i b l y  o f  p a r a f i n i c  b a s e .  

A mile s o u t h  o f  t h e  o i l  s e e p s  i s  a t h e r m a l  
s p r i n g  from which a l a r g e  number o f  gas  
b u b b l e s  r i s e  from mud on bot tom and b r e a k  t o  
t h e  s u r f a c e  ( F i g u r e  1 0 ) .  F o s t e r ,  e t  a l . ,  
c o l l e c t e d  a gas  sample which was ana lyzed  by 
Hager L a b o r a t o r i e s ,  I n c . ,  o f  Denver ,  Colorado.  
The f o l l o w i n g  i s  a summary o f  t h e  q u a n t i t a t i v e  
a n a l y s i s  1 

ppm by volume 

Methane 8300 
Ethane  1 . 5  
Propane 0 . 3  
n-Butane 0 . 2  
n-Pentane 0 . 8  
n-Hexane 0 . 2  
z-Methyl-Heptane 0 . 1  

T h i s  a n a l y s i s  c o n t a i n i n g  f r a c t i o n s  o f  C1 
t h r o u g h  C 7  hydrocarbon compounds s u g g e s t s  t h a t  
o r i g i n  of gas  was thermogenic  r a t h e r  t h a n  b i o -  
g e n i c .  

Two o t h e r  s u r f a c e  hydrocarbon o c c u r r e n c e s  
shown on F i g u r e  8 a r e :  t h e  o i l  s h a l e s  of t h e  
V i n i n i  f o r m a t i o n  exposed a l o n g  V i n i n i  Creek i n  
t h e  R o b e r t s  Mountains  and r e p o r t e d  by Merr ian  
and Anderson (1942)  t o  g i v e  a s s a y  y i e l d s  i n  
e x c e s s  of  25 g a l l o n s  p e r  t o n ,  and t h e  a s p h a l t -  
i t e  d i k e  i n  t h e  P inon  Range (NE/4 S e c .  1 ,  
T29N, R52E) where s o l i d  b i tuminous  m a t e r i a l  
o c c u r s  a s  a narrow v e i n - l i k e  body and a s  f r a c -  
t u r e  f i l l i n g s  i n  Chainman s h a l e  (Smith and 
K e t n e r ,  1975) .  Exposures  of  t h i s  d i k e  a r e  
v e r y  p o o r .  

P o s s i b l e  s o u r c e  r o c k s  c a p a b l e  of  g e n e r a t i n g  
o i l  and g a s  i n  t h e  P i n e  V a l l e y  a r e a  a r e :  

O r d o v i c i a n  V i n i n i  s h a l e s  and c h e r t s  
Devonian Woodruff f o r m a t i o n  
M i s s i s s i p p i a n  Chainman s h a l e  
Cre taceous-Paleocene  Newark Canyon forma- 
t i o n  

F o s t e r ,  e t  a l . ,  (1979) d i s c u s s  t h e  s o u r c e  rock  
p o t e n t i a l  o f  t h e  V i n i n i  and Newark Canyon forma- 
t i o n s .  

On J a n u a r y  3 ,  1983,  h o c 0  P r o d u c t i o n  Company 
announced t h e  comple t ion  of a n  o i l  d i s c o v e r y  
i n  P i n e  V a l l e y .  
Blackburn U n i t  No. 3 (SW SE 8-T27N-R52E) was 
completed pumping 346 BO and 767 BWPD. 
o i l  has  a n  APJ g r a v i t y  o f  27O and i s  b e i n g  
t r u c k e d  t o  a r e f i n e r y  i n  Tonopah, Nevada. 
Through O c t o b e r ,  1982,  t h e  Blackburn d i s c o v e r y  
h a s  produced 12 ,434  BO. The producing  forma- 
t i o n ( s )  and p e r f o r a t e d  i n t e r v a l s  (two zones)  
have n o t  been r e l e a s e d  by Amoco. 

The Amoco-Getty-North C e n t r a l  

The 

The Blackburn d i s c o v e r y  i s  3 1 / 2  miles west of 
t h e  Bruf fey  o i l  and g a s  s e e p s .  Two o f f s e t  
wells,  1 / 2  mile west and 1 / 2  mile s o u t h ,  have 
been  completed a s  d r y  h o l e s .  

S e v e r a l  wells have been  d r i l l e d  n e a r  t h e  
B r u f f e y  s e e p s  i n  P i n e  V a l l e y ,  t h e  boundary 
f a u l t  zone and i n  t h e  Sulphur  S p r i n g  Range 
( F o s t e r ,  e t  a l . ,  1979) .  The b e s t  show of  o i l  
was found i n  t h e  Beyerbach and Black w e l l  
(NE NW SE ll-T27N-R52E) which was d r i l l e d  i n  
t h e  f a u l t  zone t o  a d e p t h  of  1205 f e e t  i n  
Quaternary  s e d i m e n t s .  O i l  shows were encoun- 
t e r e d  a t  112 and 242 f e e t  and r e p o r t e d l y  t h e  
well f lowed 5 BO f o r  one day i n  1960. 

Shows o f  o i l  and gas  have been  found i n  o t h e r  
p a r t s  o f  P i n e  V a l l e y .  The G e t t y  No. 1 NOST 
(NW NE 32-T28N-R52E) d r i l l e d  i n  1977 t o  a TD 
o f  10,505 f e e t  i n  T e r t i a r y  o r  C r e t a c e o u s  vo l -  
c a n i c l a s t i c s  e n c o u n t e r e d  o n l y  minor shows of 
o i l  ( o i l  s t a i n )  and g a s .  Aminoil No. 1-23 SP 
(Sec. 23, T30N, R52E) d r i l l e d  i n  1979 t o  a TD 
o f  7145 f e e t  i n  t h e  P a l e o z o i c s  a l s o  found o n l y  
minor i n c r e a s e s  o f  methane on t h e  mud l o g  and 
a t  5430 f e e t  a s p h a l t i c  m a t e r i a l  had a y e l l o w  
c u t  f l u o r e s c e n c e .  Four  wells have been  
d r i l l e d  a b o u t  8 miles southwes t  o f  t h e  Black-  
burn  d i s c o v e r y ,  and two of  t h e s e  wells 
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r e p o r t e d  o i l  and gas  shows, b u t  no d e s c r i p t i o n  
of  t h e  t y p e  of shows i s  a v a i l a b l e .  

I n  Hun t ing ton  V a l l e y ,  Wexpro completed t h e  
No. 10-1 J i g g s  (Sec .  1 0 ,  T29N, R55E) f lowing  
93 MCFPD from p e r f o r a t i o n s  between 9096 and 
9420 f e e t  i n  t h e  T e r i t a r y  E lk0  fo rma t ion .  A 
DST of 9391 t o  9440 f e e t  r ecove red  558 f e e t  of  
heavy o i l  and some n a t u r a l  g a s ,  TSTM. The 
Wexpro w e l l  i s  p r o b a b l y  n o t  commercial;  how- 
e v e r ,  t h i s  w e l l  p r o v e s  t h a t  hydrocarbons have 
been t r a p p e d  i n  t h i s  a r e a .  Four o t h e r  w e l l s  
have been d r i l l e d  n e a r b y  and shows of o i l  and 
gas  were r e p o r t e d  from two of  them.  The b e s t  
show was i n  t h e  h o c 0  No. 1 J i g g s  
(NE NE 19-T29N-R56E) which had a show o f  o i l  
on t h e  p i t s  w h i l e  d r i l l i n g  between 6550 and 
6652 f e e t  i n  t h e  T e r t i a r y  Elko f o r m a t i o n .  A 
DST of t h i s  i n t e r v a l  r ecove red  587 f e e t  o f  o i l  
c u t  mud and w a t e r .  GTS TSTM was r ecove red  on 
a DST a t  4685-4807 f e e t .  

M ~ ~ I T O R  VALLEY AREA (DIANA'S PUNCH BOWL) 

As can b e  s e e n  on t h e  g e n e r a l i z e d  g e o l o g i c  map 

t h a t  t h e  l e a d i n g  edge  of t h e  Rober t s  Pfountain 
t h r u s t  ils i n  e a s t e r n  p o r t i o n  of t h e  a r e a .  
E a s t  of t h e  t h r u s t  o n l y  p r e - A n t l e r  e a s t e r n  
assemblage rocks  a r e  p r e s e n t ,  bu t  t o  t h e  w e s t ,  
b o t h  w e s t e r n  and e a s t e r n  assemblage rocks  a r e  
p r e s e n t .  Thus,  t h e  P a l e o z o i c  s o u r c e  r o c k s  f o r  
t h e  two a r e a s  a r e  s i m i l a r .  

D i a n a ' s  Punch Bowl i s  t h e  o n l y  d r a m a t i c  O C C U K -  

r ence  o f  s u r f a c e  hydrocarbons i n  t h i s  a r e a .  
The b e s t  r e f e r e n c e  t o  D i a n a ' s  Punch Bowl, 
l o c a t e d  i n  S e c t i o n  22,  T14N, R47E, i s  G a r s i d e  
and S c h i l l i n g  (1979) .  They d e s c r i b e  t h e  bowl 
" . . . a s  a cup-shaped d e p r e s s i o n  approx ima te ly  
50 f e e t  i n  d i ame te r  a t  t h e  t o p  of a domelike 
h i l l  of t r a v e r t i n e  approx ima te ly  600 f e e t  i n  
d i a m e t e r .  Warm w a t e r  i n  t h e  poo l  o f  t h e  bowl 
i s  30 f e e t  below t h e  t o p  of t h e  r i m  w h i l e  t h e  
t o p  of t h e  h i l l  i s  abou t  75 f e e t  above t h e  
l e v e l  of l l o n i t o r  Va l l ey . "  F i g u r e  12 i s  a 
pho tograph  of D i a n a ' s  Punch Bowl from t h e  r o a d .  
The h o t  s p r i n g  was o r i g i n a l l y  c a l l e d  t h e  D e v i l ' s  
Punch Bowl i n  t h e  e a r l y  1900's because  o c c a s i o n a l  
f lames were s e e n  and more gas  than  a t  p r e s e n t  was 
e m i t t e d .  T h i s  was d e s c r i b e d  by J .  J .  B u t l e r  i n  

(F igu re  11)  mod i f i ed  a f t e r  Stewart-and C a r l s o k  
(1978) ,  t h i s  a r e a  i s  s i m i l a r  t o  P i n e  V a l l e y  i n  

S p u r r  (1905) .  

F i g u r e  11. Monitor  V a l l e y  area. Qs - Quate rna ry  a l l u v i a l  and p l a y a  d e p o s i t s ;  Tov - 
O l i g o c e n e  v o l c a n i c  rocks; 
r o c k s ;  PAL - P a l e o z o i c s  u n d i f f e r e n t i a t e d ;  T i ,  Tji, K i ,  J i  - I n t r u s i v e s ;  

Gas s e e p ;  A - s u r f a c e  o i l  sh0w;OA.E. - A . E . C .  wel1;X - P e t r o l i f e r o u s  odor  
i n  rocks. 

K s  - Cre taceous  t o  Eocene l a c u s t r i n e  a n d  f l u v i a l  

v -  Approximate edge o f  R o b e r t ' s  Pltns.  t h r u s t ;  r$ - Diana ' s  Punch Bowl; A - 
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F i g u r e  12 .  D i a n a ' s  Punch Bowl. 

No a n a l y s i s  of  t h e  g a s  from D i a n a ' s  Punch Bowl 
i s  a v a i l a b l e  t o  t h e  writer.  The g a s  cou ld  be  
b i o g e n i c  and i n s i g n i f i c a n t  t o  o i l  and g a s  
e x p l o r a t i o n .  However w i t h  t h e  p r e s e n c e  o f  C 1  
t h rough  C 7  i n  t h e  Bru f fey  g a s  s e e p ,  t h e r e  i s  a 
p o s s i b i l i t y  t h a t  t h e  gas  i n  D i a n a ' s  Punch Bowl 
i s  s i m i l a r  and t h a t  t h e r e  may b e  s i g n i f i c a n t  
s o u r c e  rocks  f o r  o i l  and gas  i n  t h i s  a r e a .  

A t  P o t t s '  Ranch f o u r  miles n o r t h  of  D i a n a ' s  
Punch Bowl t h e r e  a r e  s e v e r a l  h o t  s p r i n g s  
( S e c .  2 ,  T14N, R47E) i n c l u d i n g  one t h a t  emits 
some g a s  (Gar s ide  and S c h i l l i n g ,  1979) .  
Mar ine r ,  e t  a l . ,  (1975) r e p o r t  a n  a n a l y s i s  of 
t h i s  g a s  i n  vo.lume p e r c e n t :  0 2  + A = 4 ,  N2  = 
9 3 ,  CH4 < 1,  C 0 2  = 3.  Th i s  g a s  may'be b i o -  
g e n i c  s i n c e  methane i s  t h e  o n l y  hydrocarbon 
p r e s e n t ;  however,  t h e  composi t ion  of  t h i s  gas  
i s  p robab ly  d i f f e r e n t  t han  t h e  gas  a t  D i a n a ' s  
Punch Bowl because  t h i s  mix tu re  w i t h  less  t h a n  
1 p e r c e n t  methane p robab ly  would n o t  i g n i t e .  

I n  a n  unnamed Devonian l imes tone  abou t  7 miles 
sou thwes t  o f  D i a n a ' s  Punch Bowl ( X  on 
F i g u r e  15) ,  NcKee (1976) has  d e s c r i b e d  
100 f e e t  o r  more of  th in-bedded  d a r k  p e t r o -  
l i f e r o u s - s m e l l i n g  l imes tone  and b l a c k  s h a l e .  
I n  t h e  Monitor Range (X on F i g u r e  l l ) ,  B o r t z  
(1959) r e p o r t e d  s t r o n g  p e t r o l i f e r o u s  odor  i n  
brown-black c a l c a r e o u s  mudstone a t  t h e  b a s e  of 
t h e  Ordov ic i an  Hanson Creek f o r m a t i o n .  Many 
of  t h e  P a l e o z o i c  fo rma t ions  i n  t h e  Bas in  and 
Range p rov ince  c o n t a i n  l i m e s t o n e s  and s h a l e s  
t h a t  have a f e t i d  o r  p e t r o l i f e r o u s  odor .  
These  occur rences  have no t  been  mentioned i n  
o t h e r  a r e a s  because  they  a r e  s o  common. I f  
t h e r e  were no u n i t s  i n  t h e  Moni tor  Va l l ey  a r e a  
w i t h  pe t ro leum o d o r ,  i t s  p o t e n t i a l  f o r  s i g n i -  
f i c a n t  s o u r c e  rocks  would be reduced .  

I n  t h e  s o u t h e r n  F i s h  Creek Range (T15-16N, 
R52E) Desborough, e t  a l . ,  (1979) have des -  
c r i b e d  o i l  shows i n  t h e  Devonian Woodruff 
f o r m a t i o n .  They s t a t e ,  " In  f r e s h  rock  s o l i d  
b i tumen and 1i.quid o i l  f i l l  v o i d s  and micro-  
f r a c t u r e s . "  The Woodruff fo rma t ion  i s  a pos-  
s i b l e  s o u r c e  rock  i n  t h e  e a s t e r n  p a r t  o f  t h e  
Moni tor  Va l l ey  a r e a .  

No wells have been  d r i l l e d  f o r  o i l  and g a s  i n  
t h e  Moni tor  Va l l ey  a r e a  ( F i g u r e  1 5 ) .  Two 
wells were d r i l l e d  i n  Monitor Va l l ey  by t h e  
A . E . C .  a s  t e s t  h o l e s  f o r  n u c l e a r  d e v i c e s  
(Hoover, e t  a l . ,  1969) .  One wel l  (UCe 3) 
5 miles e a s t  o f  D i a n a ' s  Punch Bowl encoun te red  
o n l y  welded t u f f s  from s u r f a c e  t o  a TD o f  
2000 f e e t .  The o t h e r  well (UCe 16)  5 miles 
s o u t h  of  D i a n a ' s  Punch Bowl p e n e t r a t e d  
1100 f e e t  o f  a l l u v i u m ,  then  d r i l l e d  v o l c a n i c  
t u f f s  and f lows  t o  a TD of  4353 f e e t .  No o i l  
o r  g a s  shows were r e p o r t e d  i n  e i t h e r  wel l .  

DIXIE VALLEY AREA 

Th i s  a r e a  i s  t h e  o n l y  d e t a i l e d  a r e a  i n  w e s t e r n  
Nevada and t h e  g e n e r a l i z e d  g e o l o g i c  map 
( F i g u r e  1 3 )  shows t h a t  t h e  geology i s  q u i t e  
d i f f e r e n t  from t h e  o t h e r  d e t a i l e d  Nevada 
a r e a s .  (Th i s  map i s  a l s o  modi f ied  a f t e r  
Steward and C a r l s o n ,  1978 . )  There a r e  no 
P a l e o z o i c  rocks  i n  t h e  D i x i e  Va l l ey  a r e a ;  t h e  
o l d e s t  rocks  a r e  T r i a s s i c  s ed imen t s  and 
i n t r u s i v e s .  The v a l l e y  a r e a s  a r e  a l s o  Neogene 
t o  Recent  d e p o s i t i o n a l  b a s i n s .  

S i n c e  1978 a t  l e a s t  12 geothermal  wells have  
been  d r i l l e d  i n  D i x i e  Va l l ey  r ang ing  i n  d e p t h  
from 3010 t o  22,500 f e e t .  Some of t h e s e  w e l l s  
a r e  geothermal  p roduc ing  wells and o t h e r s  a r e  
t empera tu re  g r a d i e n t  and o b s e r v a t i o n  w e l l s .  
These wells a r e  i n  t h e  g e n e r a l  a r e a  of t h e  
t h r e e  wells shown on F i g u r e  13 and a r e  i n  
T24N, R36 and 37E. See  Edmiston (1982) f o r  a 
rev iew o f  geo the rma l  a c t i v i t y  i n  t h e  n o r t h e r n  
Bas in  and Range from 1974 th rough  1981. 

The pe t ro l eum i n d u s t r y  i s  a t t r a c t e d  t o  t h i s  
a r e a  because  o f  p o s s i b l e  T r i a s s i c  sou rce  r o c k s  
i n  t h e  ranges  f l a n k i n g  t h e  n o r t h e r n  p a r t  o f  
D i x i e  V a l l e y .  N icho l s  and S i b e r l i n g  (1977) 
d e s c r i b e  t h e  F o s s i l  H i l l  member of  t h e  Middle  
T r i a s s i c  F a v r e t  fo rma t ion  a s  a 200-meter 
sequence  o f  da rk -g ray  c a l c a r e o u s  s h a l e  w i t h  
i n t e r b e d s  of  f o s s i l i f e r o u s  lime mudstones i n  
t h e  Augusta Mountains (T25N, R39E). When 
b roken ,  chambers of  ammonoids from c o n c r e t i o n s  
commonly y i e l d  l i q u i d  hydrocarbons  
( F i g u r e  1 4 ) .  F i g u r e  15 shows a n  o u t c r o p  of  
da rk -g ray  c a l c a r e o u s  s h a l e  w i t h i n  t h e  F o s s i l  
H i l l  member i n  t h e  Augusta Mountains.  T h i s  i s  
p a r t  o f  t h e  " T r i a s s i c  "C" o u t c r o p  shown on 
F i g u r e  13. 

I n  t h e  Tobin  Range a t  t h e  n o r t h  end of  D i x i e  
Va l l ey  between t h e  Augusta Mountains and t h e  
S t i l l w a t e r  Range, Burke (1973) found s i m i l a r  
hydrocarbon-bear ing  cephalopods  w i t h i n  t h e  
h i g h e r  p a r t  o f  t h e  F a v r e t - P r i d a  s e c t i o n  (T26 
and 27N, R39E). Th i s  s e c t i o n  c o n s i s t s  of  
300 f e e t  of p o o r l y  exposed d a r k  mudstone, 
f i n e - g r a i n e d  l imes tone  and f i n e - g r a i n e d  c a l -  
c a r e n i t e .  A l l  o f  t h e s e  rocks  have a s t r o n g  
p e t r o l i f e r o u s  odor  when broken  and l i q u i d  
hydrocarbon was found i n  t h e  hol low chambers 
of  some cephalopod s h e l l s .  
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F i g u r e  13. D i x i e  V a l l e y  a r e a .  Qs - Quate rna ry  a l l u v i a l  and p l a y a  d e p o s i t s ;  Qb - Qua- 
t e r n a r y  b a s a l t s ;  
J u r a s s i c  s ed imen t s  and v o l c a n i c  r o c k s ;  
(Tob in ,  D i x i e  V a l l e y ,  F a v r e t  and Augusta Mtns. f m s . ) ;  %k - Lower T r i a s s i c  
Ko ipa to  v o l c a n i c  and c l a s t i c  r o c k s ;  
t h e r m a l  w e l l  o r  test;A - Minor o i l  show; 4 
o i l  show. 

Tv - T e r t i a r y  v o l c a n i c s ;  J‘ks - Upper Tr iass ic  and Lower 
‘6c - Lower, Midd le ,  and Upper Triassic 

T j i ,  K i ,  J i ,  ’& i - I n t r u s i v e s ;  @ - Geo- 
- Minor g a s  show; A - S u r f a c e  

F i g u r e  14.  C o n c r e t i o n  of c a l c a r e o u s  mudstone 
from Triassic  F a v r e t  f o r m a t i o n  i n  
t h e  August Mountains - chambers of 
t h i s  ammonite c o n t a i n e d  l i q u i d  
hydroca rbons .  

F i g u r e  15. Outcrop of t h e  Fossil H i l l  member 
of t h e  F a v r e t  f o r m a t i o n  i n  t h e  
Augusta Mountains.  
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O i l - b e a r i n g  ammonoids have o n l y  been  r e p o r t e d  
from t h e  F a v r e t  and P r i d a  f o r m a t i o n s  i n  t h e  
r anges  n o r t h  and e a s t  of t h e  geothermal  wel ls  
i n  D i x i e  V a l l e y .  The F a v r e t  and P r i d a  forma- 
t i o n s  a r e  i n c l u d e d  i n  t h e  T r i a s s i c  "C" o u t c r o p  
shown on F i g u r e  13. Thus ,  i f  t h e  F a v r e t  and 
P r i d a  a r e  s i g n i f i c a n t  s o u r c e  rocks  f o r  o i l  and 
g a s ,  t h e y  may b e  p r e s e n t  b e n e a t h  t h e  Neogene 
sed iments  i n  D i x i e  V a l l e y  n o r t h e a s t  of  t h e  
geothermal  w e l l s .  I f  t r a p s  a r e  p r e s e n t ,  t h i s  
p a r t  o f  D i x i e  V a l l e y  i s  a n  a t t r a c t i v e  prospec-  
t i v e  a r e a  f o r  o i l  and g a s .  

The o n l y  well on F i g u r e  13 t h a t  was d r i l l e d  a s  
a n  o i l  and gas  e x p l o r a t o r y  w e l l  i s  t h e  S tand-  
ard-Amoco No. 1 S . P .  Land Co. (Sec.  33 ,  T24N, 
R33E) l o c a t e d  i n  t h e  n o r t h e a s t e r n  p a r t  o f  t h e  
Carson S i n k .  H a s t i n g s  (1979)  s t a t e s  t h a t  t h i s  
w e l l  p e n e t r a t e d  11,000 f e e t  of  T e r t i a r y  s e d i -  
ments and v o l c a n i c  r o c k s .  O i l  and g a s  shows 
were r e p o r t e d  by H a s t i n g s :  

"Free o i l  was p r e s e n t  i n  vugs a t  t h e  t o p  
o f  a c o r e  o f  c a l c i t e  cemented b a s a l t  b r e c c i a s  
taken  i n  t h e  i n t e r v a l  8 ,168-8 ,198  f e e t .  A 
l a b o r a t o r y  a n a l y s i s  d e s c r i b e d  t h e  o i l  a s  
modera te ly  mature  and p a r a f f i n i c .  The o n l y  

o t h e r  hydrocarbon shows of  s i g n i f i c a n c e  con- 
s i s t e d  o f  weak c u t  f l u o r e s c e n c e  from s i d e w a l l  
samples  t a k e n  i n  a n  i n t e r v a l  above a n  igneous  
s i l l  a t  5 ,130  f e e t  and s t r o n g  methane shows i n  
t h e  d r i l l i n g  mud i n  t h e  i n t e r v a l  between 1000 
and 4200 f e e t . ' '  

H a s t i n g s  a l s o  summarizes t h e  T e r t i a r y  s o u r c e  
rock  p o t e n t i a l  f o r  t h i s  w e l l .  From t h e  s u r -  
f a c e  t o  6 , 9 0 0  f e e t ,  t h e  l a c u s t r i n e - p l a y a  s e d i -  
ments  a r e  h i g h  i n  o r g a n i c  c o n t e n t  (up  t o  
5 1/2%) b u t  immature. He concludes  t h a t  r o c k s  
i n  t h e  lower  p a r t  of  t h e  s e c t i o n  a r e  t o o  low 
i n  o r g a n i c  c o n t e n t  t o  be  good s o u r c e  rocks .  

NORTH GREAT SALT LAKE 

The G r e a t  S a l t  Lake i s  one o f  t h e  remnant P l e i s  
t o c e n e  l a k e s  i n  t h e  B a s i n  and Range p r o v i n c e .  
As ide  from t h e  l a k e ,  t h i s  a r e a  i s  s i m i l a r  t o  
t h e  o t h e r  a r e a s  t h a t  have been p r e v i o u s l y  
d i s c u s s e d .  The G r e a t  S a l t  Lake c o v e r s  s e v e r a l  
major  Neogene d e p o s i t i o n a l  b a s i n s ;  one  of  
t h e s e  b a s i n s  i s  e s s e n t i a l l y  t h e  a r e a  t h a t  
i n c l u d e s  t h e  wells w i t h i n  t h e  l a k e  shown on 
F i g u r e  16 .  S m a l l e r  s u b s i d i a r y  b a s i n s  f l a n k  
most o f  t h e  major  b a s i n  a r e a s ;  a n  example o f  a 
s m a l l e r  b a s i n  i s  t h e  "Rozel graben" n o r t h  and 
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around t h e  seeps'  and a l s o  f o u r  o r  f i v e  ho le s  
1500 t o  2800 f e e t  deep have been d r i l l e d .  
(These w e l l s  a r e  n o t  shown on F i g u r e  16). 

F i g u r e  17. Top of b a s a l t  s t r u c t u r e  map i n  t h e  
West Rozel F i e l d  area - datum i s  t h e  
s u r f a c e  of t h e  G r e a t  S a l t  Lake. 

Iw WR-2 
0 

WR-3 WR-1 SE 
0 0 15% 

2136' 

290' 
C O L U M N  

85'  
COLUMN 

D A T U M  CONTACT 
2410' 

0 FRACTURE. MATRIX  POROSITY FRACTURE- POROSITY ONLY 

F i g u r e  18. S t r u c t u r e  s e c t i o n  a t  West Roze l  show- 
i n g  b a s a l t  r e s e r v o i r .  C l o s u r e s  a r e  
shown by s t i p p l e d  l ine.  S e e  f i g u r e  
1 7  f o r  w e l l  l o c a t i o n s .  

e a s t  of Rozel  P o i n t .  F i g u r e  16 i s  a g e n e r a l -  
i z e d  g e o l o g i c  map o f  t h e  a r e a  mod i f i ed  a f t e r  
H in tze  (1980).  

The Rozel P o i n t  o i l  s e e p s  f low heavy, v i s c o u s  
o i l  a t  t h e  s o u t h  end o f  Rozel P o i n t  
( S e c t i o n s  8 ,  9 and 16, T8N, R7W) a l o n g  a 
p r o b a b l e  f a u l t  zone which h a s  u p l i f t e d  t h e  
Rozel  H i l l s  r e l a t i v e  t o  t h e  l a k e  t o  t h e  s o u t h -  
w e s t  (Ea rd ley ,  1963) .  Some of  t h e  o i l  s e e p s  
a r e  a s s o c i a t e d  w i t h  s p r i n g s  t h a t  e m i t  o i l  and 
wa te r  and b u i l d  s m a l l  c i r c u l a r  mounds o f  t r a -  
v e r t i n e ;  t h e s e  can  be observed o n l y  du r i l i g  
p e r i o d s  when t h e  l a k e  l e v e l  i s  low. 

S i n c e  t h e  e a r l y  1 9 0 0 ' s  t h e r e  have been many 
a t t e m p t s  t o  produce o i l  from sha l low wells 
d r i l l e d  n e a r  t h e  s e e p s  and from s u r f a c e  p o o l s  
o f  o i l  a t  t h e  s e e p s .  The a r e a  i s  c u r r e n t l y  
l e a s e d  and i n t e r m i t t e n t l y  produced.  Wells 
encoun te r  t h e  o i l  i n  a P l i o c e n e  b a s a l t  reser- 
v o i r  from 150 t o  300 feet .  A h i g h  p e r c e n t a g e  
of w a t e r  i s  produced w i t h  t h e  o i l .  Twenty o r  
t h i r t y  sha l low w e l l s  have been d r i l l e d  i n  and 

An o f f s h o r e  Grea t  S a l t  Lake e x p l o r a t i o n  p ro -  
gram by  Amoco commenced i n  J u n e ,  1978, and 
d r i l l e d  a t o t a l  o f  15 wells b e f o r e  t h e  program 
was completed i n  J a n u a r y ,  1981. The o i l  d i s -  
cove ry  a t  West Roze l  (Sec .  23,  T5N, R8W), 
4 112 m i l e s  sou thwes t  o f  Rozel P o i n t ,  was com- 
p l e t e d  i n  P l i o c e n e  b a s a l t s  from p e r f o r a t i o n s  
a t  2270 t o  2410 f e e t  f l owing  i n t e r m i t t a n t l y  1 
t o  5 BOPH u s i n g  a n i t r o g e n  l i f t .  API g r a v i t y  
i s  4-6 d e g r e e s  w i t h  13% s u l p h u r .  The second 
w e l l  d r i l l e d  a t  West Roze l  was equipped w i t h  a 
submers ib l e  h y d r a u l i c  pump and produced a t  
r a t e s  up t o  90 BOPH f o r  s h o r t  p e r i o d s  from 
open h o l e  a t  2340 t o  2384 i n  t h e  same P1,iocene 
b a s a l t  r e s e r v o i r .  A t h i r d  w e l l  was d r i l l e d  
and produced from t h e  b a s a l t  (2305 t o  
2348 f e e t )  c o n t i n u o u s l y  f o r  64 d a y s .  
t h e  l a s t  f i v e  days of t h e  t e s t ,  t h e  w e l l  ' 

averaged 311 BO and 675 BW. T o t a l  f i e l d  p ro -  
d u c t i o n  was 28,000 30. Economics f o r  
deve lop ing  t h e  f i e l d  were n o t  f a v o r a b l e  a t  
t h a t  t i m e  and t h e  t h r e e  wells were plugged and 
abandoned. 

During 

The West Rozel s t r u c t u r e  i s  a f a u l t e d ,  c l o s e d  
a n t i c l i n e  w i t h  approx ima te ly  300 f e e t  of 
v e r t i c a l  c l o s u r e  c o v e r i n g  2300 a c r e s  
( F i g u r e  1 7 ) .  F i g u r e  18 i s  a s t r u c t u r e  s e c t i o n  
t h a t  shows t h e  b a s a l t  r e s e r v o i r s  o f  t h e  t h r e e  
p roduc ing  w e l l s .  

O f  t h e  twe lve  e x p l o r a t o r y  w e l l s  d r i l l e d  i n  
t h i s  program a l l  b u t  f o u r  encoun te red  some 
shows of  o i l  and g a s .  Commonly o i l  shows were 
s t a i n  and g l o b u l e s  of heavy o i l  i n  t h e  Neogene 
sed imen t s  and v o l c a n i c  rocks .  Gas shows were 
u s u a l l y  s m a l l  i n c r e a s e s  i n  t h e  mud i n  T e r t i a r y  
rocks ;  however, one w e l l  n e a r  t h e  s o u t h  end of 
t h e  l a k e  (Sec.  4 ,  T l S ,  R4W) had a minor gas  
blowout a t  435 f e e t .  

I n  t h e  Amoco No. 1 E a s t  Gunnison (Sec.  IO, 
T7N, R8W) h igh  p o u r  p o i n t  o i l  was recovered on 
2 DSTS (19'  o i l  and 1 g a l l o n  o i l )  of  P l i o c e n e  
l i m e s t o n e s  and t u f f a c e o u s  s h a l e s  from 4880 t o  
5004 f e e t .  

Source rock  s t u d i e s  by Amoco on P a l e o z o i c  and 
Mesozoic s u r f a c e  and s u b s u r f a c e  samples  found 
no s i g n i f i c a n t  o i l  s o u r c e  rocks  i n  t h e s e  
u n i t s .  T h e i r  p o t e n t i a l  a s  a gas  s o u r c e  was 
poor .  S i n c e  no pre-Neogene T e r t i a r y  rocks 
were p e n e t r a t e d  i n  t h e  G r e a t  S a l t  Lake, t h e  
Neogene f l u v i a l  and marg ina l  l a c u s t r i n e  rocks  
may b e  t h e  s o u r c e  f o r  t h e  o i l  a t  Roze l  P o i n t  
and West Rozel .  Neogene t o  Recent  sediments  
and v o l c a n i c  r o c k s  a r e  abou t  15,000 f e e t  t h i c k  
i n  t h e  b a s i n  west o f  t h e  s o u t h  end o f  t h e  
Promontory Range. 
i n  t h e  n o r t h e r n  G r e a t  S a l t  Lake d u r i n g  and 
a f t e r  t h e  e x t r u s i o n  of  t h e  P l i o c e n e  b a s a l t s  a t  
West Roze l  and Roze l  P o i n t ,  t h e n  some of t h e  
o r g a n i c - r i c h  Neogene sed imen t s  cou ld  b e  t h e  
s o u r c e  o f  t h i s  heavy,  v i s c o u s  o i l .  

I f  h i g h  h e a t  f l ow e x i s t e d  
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E A G L E  SPRINGS l l E L O  

F i g u r e  19.  Eag le  S p r i n g s  f i e l d  s t r u c t u r e  map. 
Discovery w e l l  i n  shown by c i r c l e  
around w e l l  symbol.  Symbols t h e  
same as F i g u r e s  20 and 2 1 .  
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F i g u r e  20. North-south 1:l s t r u c t u r a l - s t r a t i -  
g r a p h i c  s e c t i o n .  
o r a t e d  i n t e r v a l s ;  s o l i d  t r i a n g l e s  - 
o i l  shows; 6 ? - Cambrian; Mch - 
Chainman S h a l e ;  
Tsp - Eocene Sheep P a s s  Formation;  
Tov - Ol igocene  v o l c a n i c  r o c k ;  
T e r t i a r y  I n t r u s i o n ;  
Recent s e d i m e n t s .  Wi th in  t h e  QT, 
s t i p p l e d  area shows c o a r s e  c l a s t i c  
f a c i e s  and dashed l i n e d  area shows 
f i n e  c l a s t i c  f a c i e s .  Well number, 
i n i t i a l  p r o d u c t i o n ,  and t o t a l  d e p t h  
of each w e l l  a re  show. See  F i g u r e  
19 f o r  l o c a t i o n  of s e c t i o n .  

S o l i d  b a r s  - p e r f -  

R e  - Ely Group; 

T i  - 
QT - Miocene t o  

COMMON CHARACTERISTICS OF BASIN AND RANGE 
O I L  FIELDS 

Three f i e l d s - - E a g l e  S p r i n g s ,  Trap S p r i n g  and 
West Roze l - -wi l l  be used t o  d i s c u s s  t h e  
f o l l o w i n g  common c h a r a c t e r i s t i c s  of B a s i n  and 
Range o i l  f i e l d s :  

-Most t r a p s  a r e  a s s o c i a t e d  w i t h  a 

- O i l  columns a r e  r e l a t i v e l y  t h i c k  
- F r a c t u r e s  u s u a l l y  enhance r e s e r v o i r  

-Most f i e l d s  have v o l c a n i c  rocks  a s  

- F a u l t s  form p a r t  o f  t h e  t r a p  

T e r t i a r y  unconformity 

q u a l i t y  

r e s e r v o i  r s 

Eag le  S p r i n g s  O i l  F i e l d .  The unconfo rmi ty  "A" 
s t r u c t u r e  i s  shown on F i g u r e  1 9 ,  and two t r u e -  
s c a l e  s t r u c t u r e  s e c t i o n s  a r e  shown on 
F i g u r e s  20 and 21. (For  d e t a i l e d  i n f o r m a t i o n  
on t h e  Eag le  S p r i n g s  f i e l d  s e e  Duey, t h i s  
volume, and Bor t z  and Murray, 1979 . )  Uncon- 
f o r m i t y  "A" i s  t h e  base  o f  t h e  " v a l l e y  f i l l "  
s ed imen t s  p robab ly  mid-Miocene o r  younger i n  
age a t  Eag le  S p r i n g s .  A t  t h e  b a s e  of t h e  
v a l l e y  f i l l  c l a y s t o n e s  and s i l t s t o n e s  p r o v i d e  
t h e  s e a l  f o r  t h e  t h r e e  o i l  r e s e r v o i r s - -  
Oligocene v o l c a n i c s ,  Eocene Sheep Pass  forma- 
t i o n  and P a l e o z o i c s .  The g r o s s  o i l  column i s  
ove r  1500 f e e t  and can b e s t  be s e e n  on 
S e c t i o n  B-B '  ( F i g u r e  2 1 ) .  The t o p  of  t h e  pay 
i n  t h e  e a s t e r n m o s t  p roduc ing  w e l l  i s  a t  a 
datum of  -959 f e e t  and t h e  base  of t h e  p r o -  
ducing i n t e r v a l  i n  t h e  westernmost  w e l l  i s  
-2498 f e e t  f o r  t o t a l  column a l o n g  S e c t i o n  B-B'  
of  1539 f e e t .  Bor t z  and Murray (1979) have 
e v a l u a t e d  t h e  r e s e r v o i r  c h a r a c t e r i s t i c s  o f  t h e  

E A G L E  S P R I N G S  

F i g u r e  21. West-east 1: l  s t r u c t u r a l - s t r a t i -  
g r a p h i c  s e c t i o n .  Symbols used  are  
same f o r  F i g u r e  20, p l u s  PAL f o r  
P a l e o z o i c s  u n d i f f e r e n t i a t e d .  Sec- 
t i o n  i l l u s t r a t e s  p r o x i m i t y  of f i e l d  
t o  Grant  Range on east. F a u l t  sep-  
a r a t i n g  Gran t  Range from f i e l d  i s  
diagrammatic .  See F i g u r e  19 f o r  
l o c a t  i o n  of s e c t  i o n .  
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t h r e e  p roduc ing  f o r m a t i o n s  and conc lude  t h a t  
p o r o s i t y  and p e r m e a b i l i t y  i n  t h e  Oligocene 
v o l c a n i c  r o c k s  i s  a t t r i b u t e d  p r i m a r i l y  t o  
f r a c t u r e s .  The b e s t  p roduc ing  zones i n  t h e  
Sheep Pass  l i m e s t o n e s  have m a t r i x  p o r o s i t y  and 
p e r m e a b i l i t y ;  however,  some zones a r e  
f r a c t u r e d .  The Pennsy lvan ian  E l y  l i m e s t o n e  i n  
t h e  S h e l l  No. 15-35 produced o i l  from a 
f r a c t u r e d  and b r e c c i a t e d  zone. F i g u r e  21 
shows t h a t  t h e  e a s t  s i d e  o f  t h e  t r a p  i s  formed 
by down-to- the-basin normal f a u l t s .  

Trap S p r i n g  Oil F i e l d .  F i g u r e  22 i s  a c u r r e n t  
p l a t  of  t h e  f i e l d  showing t h e  p roduc ing  o i l  
w e l l s ,  d r y  h o l e s ,  and  t h e  l i n e  o f  S e c t i o n  A-A' 
(F igu re  2 3 ) .  See Duey ( t h i s  volume and 1979) 
f o r  a more complete  d i s c u s s i o n  of  t h i s  f i e l d .  
Unconformity "A" i s  a t  t h e  t o p  of  t h e  Ol igo -  
cene v o l c a n i c s  i n  t h e  Trap S p r i n g  f i e l d  a r e a .  
A t  t h e  b a s e  of  t h e  " v a l l e y  f i l l " ,  t h i n  beds  of  
f i n e  c l a s t i c  s e d i m e n t s  p r o v i d e  a t o p  s e a l  f o r  
t h e  v o l c a n i c  r e s e r v o i r .  A n  a d d i t i o n a l  s e a l  i s  
formed by t h e  "ash zone" a t  t h e  t o p  o f  t h e  
v o l c a n i c  r o c k s .  The o i l  column i s  a b o u t  1700 
f e e t  t h i c k  a l o n g  S e c t i o n  A-A'  which i s  
p robab ly  t h e  maximum column. There i s  v e r y  
l i t t l e  e f f e c t i v e  m a t r i x  p o r o s i t y  i n  t h e  
v o l c a n i c  r o c k s  a t  T r a p  S p r i n g  which i s  a n  
i g n i m b r i t e  s equence .  Duey (1979) s t a t e s  t h a t  
t h e  f r a c t u r e s  r e s u l t e d  from i g n i m b r i t e  c o o l i n g  
and subsequen t  f a u l t i n g .  The f a u l t  between 
TS 2 and TS 3 on S e c t i o n  A-A' i s  ev idence  t h a t  
f a u l t i n g  forms p a r t  of  t h e  t r a p .  The w a t e r  
r ecove ry  below t h e  p e r f o r a t i o n s  i n  TS 2 sug- 
g e s t s  t h a t  t h i s  w e l l  is  i n  a s e p a r a t e  f a u l t  

TS 1 T S  13 A '  TS 2 T S  3 
IPP 1 0 9  BO I P F  2 4 8 8  B O  IPP417 80 P & A  

East e 1 8 0 0 '  e 2130' 2 4 2 0 '  0 

Miocene to 
Recent 
Sediments 

6368' 6337'.".. 5: 
Tv 7 9 5 6 '  Pal Pal 

I 5 0 0 ' 1  
500'  

F i g u r e  23. Trap S p r i n g  f i e l d  t r u e - s c a l e  cross 
s e c t i o n  A-A'. 
of sect i o n .  

See  F i g u r e  22 f o r  l i n e  

b lock  west o f  t h e  main p roduc ing  a r e a .  West 
of  S e c t i o n  A - A ' ,  Duey (1979) has  mapped a 
major f a u l t  which p r o b a b l y  forms p a r t  of t h e  
west s i d e  o f  t h e  Trap  S p r i n g  t r a p .  

West Rozel  O i l  F i e l d .  The T e r t i a r y  uncon- 
f o r m i t y  a s s o c i a t e d  w i t h  t h e  t r a p  a t  West Rozel 
i s  t h e  t o p  o f  t h e  b a s a l t  on F i g u r e  18. 
u n c o n s o l i d a t e d  Upper P l i o c e n e  c l a y s t o n e s  and 
s i l t s t o n e s  immedia t e ly  above t h e  unconformity 
form t h e  t o p  s e a l  f o r  t r a p .  The maximum o i l  
column shown on t h i s  s e c t i o n  i s  290 f e e t  i n  
t h e  West Rozel No. 1. The maximum column i s  
e s t i m a t e d  t o  be  a l i t t l e  o v e r  300 f e e t .  A s  
can b e  s e e n  on F i g u r e  18, much o f  t h e  b a s a l t  
has  h i g h  p o r o s i t y  ( g r e a t e r  t han  15% d e n s i t y  
l o g  p o r o s i t y ) ;  however,  most of  t h i s  i s  n o t  
e f f e c t i v e  p o r o s i t y  s i n c e  t h e  b a s a l t  c o n t a i n s  a 
h igh  p e r c e n t a g e  o f  vugs and v e s i c u l e s .  
Numerous f r a c t u r e s  a r e  p r e s e n t  i n  co res  o f  t h e  
b a s a l t  r e s e r v o i r  and i n  s u r f a c e  exposures  o f  
t h e  b a s a l t  i n  t h e  Rozel H i l l s .  A l s o ,  h i g h  
fo rma t ion  p e r m e a b i l i t i e s  de t e rmined  from DST 
and p r o d u c t i o n  p r e s s u r e  d a t a  s u g g e s t  t h a t  t h i s  
r e s e r v o i r  h a s  a n  e x t e n s i v e  f r a c t u r e  system. 
Shown on F i g u r e  18 i s  my i n t e r p r e t a t i o n  o f  
t hose  zones i n  t h e  b a s a l t  t h a t  have only 
f r a c t u r e  p o r o s i t y  and t h o s e  zones with b o t h  
f r a c t u r e  and m a t r i x  p o r o s i t y .  The only f a u l t s  
i n  F i g u r e  17 which form p a r t  of  t h e  t r a p  a r e  
t h o s e  f a u l t s  e a s t  o f  WR No. 3 t h a t  a r e  down t o  
t h e  e a s t .  These f a u l t s  form a s i d e  s e a l  i n  
t h a t  t h e y  p l a c e  impermeable c l a y s  and s i l t s  
a g a i n s t  t h e  b a s a l t  r e s e r v o i r .  

The 

CONCLUSIONS 

O i l  and gas  p r o d u c t i o n  i n  t h e  n o r t h e r n  B a s i n  
and Range p r o v i n c e  i s  c l o s e l y  r e l a t e d  t o  s u r -  
f a c e  and s u b s u r f a c e  hydrocarbons shows. Some 
of t h e s e  shows a r e  q u i t e  obvious a s  i n  t h e  
P ine  V a l l e y  a r e a  w i t h  t h e  Bru f fey  o i l  and gas  
seeps  and i n  t h e  G r e a t  S a l t  Lake wi th  t h e  
Rozel P o i n t  o i l . s e e p .  The R a i l r o a d  Va l l ey -  

- 

F i g u r e  22 .  Trap S p r i n g  f i e l d  p l a t  
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Sheep P a s s  b a s i n  may be  more t y p i c a l  w i t h  less  
d r a m a t i c  s u r f a c e  and r e l a t i v e l y  few s u b s u r f a c e  
shows. Monitor  V a l l e y  ( D i a n a ' s  Punch Bowl) 
and D i x i e  V a l l e y  a r e  two examples o f  a r e a s  
t h a t  a r e  p r o s p e c t i v e  f o r  o i l  and g a s  r e s e r v e s  
because  o f  s u r f a c e  shows of  o i l  and g a s .  

S u r f a c e  and s u b s u r f a c e  shows a r e  o n l y  a r e f l e c -  
t i o n  o f  t h e  s o u r c e  r o c k s  p r e s e n t  i n  a g iven  
a r e a .  Source  rock  s t u d i e s  must b e  a n  i n t e g r a l  
p a r t  o f  any e x p l o r a t i o n  program i n  t h i s  
p r o v i n c e .  C e r t a i n  a r e a s  w i t h  f a v o r a b l e  s o u r c e  
r o c k s  t h a t  l a c k  s u r f a c e  and s u b s u r f a c e  o i l  and 
g a s  shows may b e  pr ime p r o s p e c t i v e  a r e a s .  

The most i m p o r t a n t  common c h a r a c t e r i s t i c  o f  
t h e  s i g n i f i c a n t  producing  f i e l d s  i s  t h e  t h i c k  
o i l  column. T h i s  p r o v i n c e  h a s  g i a n t  o i l  f i e l d  
p o t e n t i a l  i f  good r e s e r v o i r  rocks  can be  found 
w i t h i n  a t h i c k  o i l  column. 
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