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ABSTRACT 

T h e  n o r t h e r n  B a s i n  a n d  Range G e o l o g i c  
P r o v i n c e  o f  t h e  w e s t e r n  USA h a s  b e e n  
w i d e l y  r e c o g n i z e d  as  a h i g h l y  p r o s p e c t i v e  
a r e a  f o r  h i g h  t e m p e r a t u r e  g e o t h e r m a l  
r e s e r v o i r s .  Yet o n l y  s i x  a p p a r e n t  d i s c o v -  
e r i e s  r e s u l t e d  f r o m  t h e  d r i l l i n g  o f  5 3  
g e o t h e r m a l  wi ldca t  wells i n  t h i s  area from 
1974 t h r o u g h  1981.  T h i s  r e l a t i v e l y  low 
s u c c e s s  rate can  be p a r t l y  a t t r i b u t e d  t o  
t h e  d i f f i c u l t y  o f  d e v e l o p i n g  a c c u r a t e  
g e o l o g i c a l  and g e o p h y s i c a l  models i n  t h i s  
area p r i o r  tb d r i l l i n g .  However, i t  may 
a l s o  i n d i c a t e  t h a t  l a r g e  h i g h  t e m p e r a -  
t u r e  g e o t h e r m a l  r e s e r v o i r s  may b e  l e s s  
c o m m o n  i n  t h i s  a r e a  t h a n  t h o u g h t  
p r e v i o u s l y .  

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

The n o r t h e r n  Bas in  and Range P r o v i n c e  o f  
t h e  w e s t e r n  Un i t ed  S ta tes  was r e c o g n i z e d  
i n  t h e  1 9 6 0 ' s  as  h a v i n g  a h i g h  p o t e n t i a l  
f o r  g e o t h e r m a l  e n e r g y  development .  T h i s  
r e c o g n i t i o n  was based on t h e  p r e s e n c e  o f  
n u m e r o u s  h o t  s p r i n g s ,  a b n o r m a l l y  h i g h  
r e g i o n a l  g e o t h e r m a l  g r a d i e n t s ,  g e o p h y s i c a l  
i n d i c a t i o n s  o f  a n  anomalous t h i n n i n g  of 
t h e  ear th ' s  c r u s t  a n d ,  i n  some l o c a l i t i e s ,  
r e c e n t  s i l i c i c  v o l c a n i s m .  P r i o r  t o  t h e  
l e a s i n g  o f  federal  l ands .  f o r  g e o t h e r m a l  
d e v e l o p m e n t ,  w h i c h  commenced i n  1 9 7 4 ,  
d r i l l i n g  a t  s e v e r a l  g e o t h e r m a l  p r o s p e c t s  
had produced e n c o u r a g i n g  r e s u l t s  i n c l u d i n g  
o n e  conf i rmed  d i s c o v e r y  h a v i n g  a tempera- 
t u r e  i n  e x c e s s  o f  3 9 0 ° F .  T h i s  e a r l y  
d r i l l i n g  a c t i v i t y  h a s  b e e n  r e v i e w e d  by 
Koenig ( 1 9 7 0 ) .  The U .  S. G e o l o g i c a l  Su rvey  
a s  r e c e n t l y  a s  1 9 7 8  es t imated  t h e  g e o -  
t h e r m a l  p o t e n t i a l  o f  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  exceeded t h a t  o f  any 
o t h e r  g e o l o g i c  p r o v i n c e  i n  t h e  U .  S. a s  
well a s  t h e  combined proven and i n d i c a t e d  
p o t e n t i a l s  o f  b o t h  The Geysers a n d  t h e  
I m p e r i a l  V a l l e y  o f  C a l i f o r n i a .  

T h i s  p a p e r  r e v i e w s  t h e  r e s u l t s  of t h e  

e x p l o r a t o r y  d r i l l i n g  which has t a k e n  p l a c e  
s i n c e  1974  f o r  g e o t h e r m a l  r e , s e r v o i r s  w i t h  
t e m p e r a t u r e s  g r e a t e r  t h a n  350"F,  estimates 
t h e  a v e r a g e  e x p l o r a t i o n  c o s t  p e r  d i s c o v -  
e r y ,  a n d  p r e s e n t s  s o m e  c o n c l u s i o n s  
c o n c e r n i n g  t h e  r e l a t i v e l y  low e x p l o r a t i o n  
s u c c e s s  r a t e  compared t o  ea r l i e r  e x p e c t a -  
t i o n s .  The f o l l o w i n g  t y p e s  of we l l s  have  
b e e n  e x c l u d e d  f rom t h e s e  s t a t i s t i c s :  
(1) wells  i n t e n d e d  f o r  n o n - e l e c t r i c  u s e s ,  
(2) wells d e s i g n e d  as r e - i n j e c t i o n  wells,  
( 3 )  a l l  w e l l s  a t  t h e  R a f t  R i v e r  Low 
T e m p e r a t u r e  D e m o n s t r a t i o n  P r o j e c t .  I n  
t h i s  p a p e r  t h e  year  i n  w h i c h  a w e l l  i s  
r e p o r t e d  i s  based on t h e  da te  when d r i l l -  
i n g  o p e r a t i o n s  were t e r m i n a t e d .  

DEFINITIONS 

I n  d i s c u s s i o n s  o f  g e o t h e r m a l  d r i l l i n g ,  
c o n f u s i o n  u s u a l l y  ari,ses c o n c e r n i n g  t h e  
d i s t i n c t i o n s  between the terms " g e o t h e r m a l  
w e l l " ,  "geo the rma l  o b s e r v a t i o n  well1?, and 
" t e m p e r a t u r e  g r a d i e n t  ho le" .  I n  common 
u s a g e ,  t h e  term "geo the rma l  well" re fe rs  
t o  a well which  is  d e s i g n e d  t o  i n t e r s e c t  
a n d  p r o d u c e  f l u i d s  f r o m  a known o r  
s u s p e c t e d  g e o t h e r m a l  r e s e r v o i r .  The term 
" o b s e r v a t i o n  w e l l "  u s u a l l y  d e n o t e s  e i t he r  
a d r y  h o l e  which i s  b e i n g  used  f o r  l o n g  
term m o n i t o r i n g  o f  s u b s u r f a c e  t e m p e r a t u r e s  
and p r e s s u r e s  o r  a s l i m  h o l e  d e s i g n e d  t o  
i n t e r s e c t  a n d  t e s t ,  b u t  n o t  p r o d u c e ,  a 
p o t e n t i a l  r e s e r v o i r .  O b s e r v a t i o n  wells 
a re  norma l ly  d r i l l e d  w i t h  o i l  f i e l d  r o t a r y  
r i g s  a n d  i n c l u d e  c o m p l e t e  f o r m a t i o n  
e v a l u a t i o n  programs.  The term "tempera- 
t u r e  g r a d i e n t  h o l e  ( o r  well)11 d e n o t e s  a 
r e l a t i v e l y  s h a l l o w  s l i m  h o l e  w i t h  minimal  
c a s i n g  w h i c h  i s  i n t e n d e d  t o  m o n i t o r  
t e m p e r a t u r e s  above a s u s p e c t e d  r e s e r v o i r .  
T e m p e r a t u r e  g r a d i e n t  h o l e s  a r e  u s u a l l y  
d r i l l e d  t o  d e p t h s  of  l e s s  t h a n  3 , 0 0 0  f t  by 
water well t y p e  r o t a r y  r i g s  a t  a f r a c t i o n  
o f  t h e  c o s t  o f  a n  o b s e r v a t i o n  w e l l .  To 
a v o i d  b i a s i n g  t h e  s t a t i s t i c s  p e r t a i n i n g  t o  
g e o t h e r m a l  well d r i l l i n g  w i t h  t h e  i n c l u -  
s i o n  o f  hundreds  o f  t e m p e r a t u r e  g r a d i e n t  
h o l e s ,  a l l  
l e s s  t h a n  
t e m p e r a t u r e  

s l i m  h o l e s  h a v i n g  d e p t h s  o f  
3 , 0 0 0  f t  a r e  c l a s s i f i e d  a s  

g r a d i e n t  h o l e s  and e x c l u d e d  
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from t h i s  paper .  

D e f i n i t i o n s  a re  a l so  needed i n  a d i s c u s -  
s i o n  o f  g e o t h e r m a l  d r i l l i n g  c o n c e r n i n g  
t h e  d i s t i n c t i o n  b e t w e e n  e x p l o r a t o r y  
wells and development  wells. I n  common 
o i l  f i e l d  u s a g e ,  a n  e x p l o r a t o r y  well is 
u s u a l l y  d e f i n e d  a s  a well  d r i l l e d  more 
t h a n  o n e  m i l e  f r o m  t h e  c l o s e s t  w e l l  
p r o d u c i n g  from e i the r  t h e  f o r m a t i o n  t o  be 
t e s t e d  o r  a d e e p e r  f o r m a t i o n .  T h e  
term "wildcat well" is  o f t e n  used  i n t e r -  
c h a n g e a b l y  w i t h  t h e  term l t e x p l o r a t o r y  
wellt t .  However, t h e  term l lwi ldca t  wellt1 
u s u a l l y  c a r r i e s  t h e  c o n n o t a t i o n  o f  a 
p a r t i c u l a r l y  h i g h  r i s k  e x p l o r a t o r y  well 
d r i l l e d  i n  a n  u n p r o v e n  a r ea .  I n  o rder  
t o  h i g h l i g h t  t h e  s t a t i s t i c s  p e r t a i n i n g  t o  
t h e  d r i l l i n g  o f  unproven thermal g r a d i e n t  
a n o m a l i e s ,  t h e  term l lgeo the rma l  w i l d c a t  
wellt1 i s  d e f i n e d  i n  t h i s  p a p e r  t o  i n c l u d e  
a l l  p r o d u c t i o n  scale  wells and o b s e r v a t i o n  
we l l s  d r i l l e d  more t h a n  three miles from 
t h e  c l o s e s t  s u c c e s s f u l  g e o t h e r m a l  well. 
The term t lnon-wildcat  welltt as  used h e r e i n  
i n c l u d e s  a l l  deve lopmen t  wells,  conf i rma-  
t i o n  w e l l s ,  s t e p - o u t  w e l l s  a n d  t h o s e  
e x p l o r a t o r y  wells d r i l l e d  l e s s  t h a n  three 
miles from t h e  c l o s e s t  s u c c e s s f u l  well. 

SUMMARY OF D R I L L I N G  ACTIVITY 

A t o t a l  o f  82  g e o t h e r m a l  we l l s  s a t i s -  
f y i n g  t h e  above c r i t e r i a  were d r i l l e d  i n  
t h e  n o r t h e r n  B a s i n  a n d  Range P r o v i n c e  
between t h e  b e g i n n i n g  o f  1974 and t h e  end 
o f  1981.  O f  t h i s  t o t a l ,  53 s a t i s f y  t h e  
d e f i n i t i o n  o f  g e o t h e r m a l  w i l d c a t  wells and 
29 f a l l  i n t o  t h e  c l a s s i f i c a t i o n  of non- 
w i l d c a t  w e l l s .  T h e  l o c a t i o n s  o f  t h e  
w i ldca t  wells d r i l l e d  d u r i n g  t h i s  p e r i o d  
and t h e  r e s u l t i n g  a p p a r e n t  d i s c o v e r i e s  are 
shown i n  F i g u r e  1. Most o f  these wells 
were o p e r a t e d  by ma jo r  and i n d e p e n d e n t  o i l  
companies  which d r i l l e d  44 o f  t h e  w i l d c a t  
w e l l s  and  2 6  o f  t h e  n o n - w i l d c a t  wel ls .  
T h e  r e m a i n i n g  w e l l s  were o p e r a t e d  b y  
i n d e p e n d e n t  g e o t h e r m a l  companies ,  mining 
c o m p a n i e s  a n d  a g o v e r n m e n t  l a b o r a t o r y .  

T h e  5 3  w i l d c a t  w e l l s  r e s u l t e d  i n  s i x  
a p p a r e n t  d i s c o v e r i e s  f o r  a n  a p p a r e n t  
w i l d c a t  s u c c e s s  r a t i o  o f  11 .3%.  Of  t h e  
s i x  a p p a r e n t  d i s c o v e r i e s ,  o n l y  o n e ,  t h e  
R o o s e v e l t  g e o t h e r m a l  f i e l d  i n  s o u t h w e s t e r n  
Utah ,  i s  c u r r e n t l y  unde rgo ing  development  
f o r  a commercial  e l e c t r i c  power p l a n t .  I n  
a d d i t i o n ,  a n  announcement i s  e x p e c t e d  soon 
c o n c e r n i n g  a p i l o t  p l a n t  a t  t h e  s i t e  o f  
t h e  o n l y  conf i rmed  g e o t h e r m a l  d i s c o v e r y  
made i n  t h e  B a s i n  and Range P r o v i n c e  p r i o r  
t o  1 9 7 4 ,  t h e  Beowawe f i e l d  i n  n o r t h  
c e n t r a l  Nevada .  I f  o n e  o r  more o f  t h e  
r e m a i n i n g  f i v e  a p p a r e n t  d i s c o v e r i e s  s h o u l d  
t u r n  o u t  t o  be  u n s u i t a b l e  f o r  deve lopmen t ,  
t h e  wildcat s u c c e s s  r a t i o  w i l l  decrease 
c o r r e s p o n d i n g l y .  On t h e  o t h e r  h a n d ,  
r e w o r k i n g  o f  some of t h e  e x i s t i n g  d r y  

w i l d c a t  wells c o u l d  r e s u l t  i n  o n e  or  more 
a d d i t i o n a l  d i s c o v e r i e s  and a p r o p o r t i o n a t e  
i n c r e a s e  i n  t h e  a p p a r e n t  wildcat s u c c e s s  
r a t i o .  O f  t h e  2 9  w e l l s  c l a s s i f i e d  a s  
n o n - w i l d c a t s ,  1 9  were a p p a r e n t l y  s u c c e s s -  
f u l  f o r  a n  a p p a r e n t  non-wi ldca t  s u c c e s s  
r a t i o  o f  65.5%. 

The  5 3  wi ldca t  wells were d r i l l e d  a t  35 
separate p r o s p e c t s .  Twenty-three of these 
p r o s p e c t s  were tes ted w i t h  o n l y  o n e  well ,  
e i g h t  were t e s t e d  w i t h  two  we l l s ,  a n d  
f o u r  were t e s t e d  w i t h  t h r e e  o r  m o r e  
w i l d c a t  we l l s .  A l l  o f  t h e  d i s c o v e r i e s  
d u r i n g  t h i s  p e r i o d  were made on e i the r  t h e  
f i r s t  o r  s e c o n d  w e l l .  T h e  a p p a r e n t  
p r o s p e c t  s u c c e s s  r a t i o ,  b a s e d  o n  s i x  
a p p a r e n t  d i s c o v e r i e s  o u t  o f  35 d r i l l e d  
p r o s p e c t s  d u r i n g  t h i s  p e r i o d  is 1 7 . 1 % .  

The a v e r a g e  d e p t h  and number o f  wildcat  
a n d  n o n - w i l d c a t  we l l s  d r i l l e d  a n n u a l l y  
f rom 1974 t h r o u g h  1 9 8 1  are shown i n  F i g u r e  
2 .  With t h e  e x c e p t i o n  o f  t h e  y e a r  1979,  
d r i l l i n g  a c t i v i t y  was r e l a t i v e l y  c o n s t a n t  
f rom 1974 t h r o u g h  1981  w i t h  a n  a v e r a g e  o f  
n i n e  we l l s  p e r  y e a r  c o n s i s t i n g  of s i x  
wildcats and th ree  non-wi ldca t s .  1979 was 
a record year f o r  g e o t h e r m a l  d r i l l i n g  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  w i t h  
t h e  d r i l l i n g  o f  1 3  wildcat wel ls  and s i x  
n o n - w i l d c a t s .  T h i s  peak i n  a c t i v i t y  was 
c a u s e d  p a r t l y  by t h e  d r i l l i n g  of s e v e n  DOE 
s u p p o r t e d  w e l l s  d u r i n g  1 9 7 9 .  A s  t h i s  
p a p e r  i s  b e i n g  w r i t t e n ,  i t  appears 1982 
w i l l  s e e  t h e  d r i l l i n g  o f  a b o u t  two o r  
t h r e e  w i l d c a t s  a n d  s i x  n o n - w i l d c a t s  i n  
t h i s  r e g i o n ,  r e v e r s i n g  t h e  w i l d c a t  t o  
n o n - w i l d c a t  r a t i o  o f  p r e v i o u s  y e a r s .  

T h e  a v e r a g e  d e p t h  of  b o t h  w i l d c a t  and  
n o n - w i l d c a t  w e l l s  d r i l l e d  f r o m  1 9 7 4  
t h r o u g h  1978  was r e l a t i v e l y  c o n s t a n t  a t  
a b o u t  5 , 6 0 0  f t .  Although each y e a r  saw 
t h e  d r i l l i n g  o f  o n e  o r  m o r e  we l l s  t o  
d e p t h s  o f  m o r e  t h a n  7 , 0 0 0  f t  a t r e n d  
toward  t h e  d r i l l i n g  of d e e p e r  wells d i d  
n o t  o c c u r  u n t i l  a f t e r  t h e  d i s c o v e r y  i n  
l a t e - 1 9 7 8  of a g e o t h e r m a l  r e s e r v o i r  a t  a 
d e p t h  o f  more t h a n  7 , 0 0 0  f t  i n  t h e  D i x i e  
V a l l e y  a r e a  o f  n o r t h w e s t e r n  N e v e d a .  
T h i s  t r e n d  t o w a r d s  d e e p e r  wildcat d r i l l i n g  
was o f f s e t  i n  1979  by s e v e r a l  r e l a t i v e l y  
shal low wells. However i n  1980 and  1981  
t h e  t r e n d  became m o r e  a p p a r e n t  as  t h e  
a v e r a g e  d e p t h  o f  w i l d c a t  wells i n c r e a s e d  
t o  7 , 6 4 2  f t .  None o f  t h e  r e l a t i v e l y  d e e p  
w i l d c a t  wells d r i l l e d  f o l l o w i n g  t h e  D i x i e  
V a l l e y  d i s c o v e r y  a re  r e p o r t e d  t o  h a v e  been 
s u c c e s s f u l .  I n  f a c t ,  t h e  two a p p a r e n t  
d i s c o v e r i e s  made d u r i n g  t h i s  p e r i o d  
b o t h  o c c u r r e d  a t  d e p t h s  o f  less t h a n  3,100 
f t .  The a v e r a g e  d e p t h  o f  a l l  s u c c e s s f u l  
g e o t h e r m a l  wildcat wells d r i l l e d  i n  t h e  
n o r t h e r n  B a s i n  a n d  Range P r o v i n c e  f r o m  
1974 t h r o u g h  1981  was a r e l a t i v e l y  s h a l l o w  
3,382 f t .  
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F i g u r e  1. Map showing t h e  l o c a t i o n  of geothermal  d i s c o v e r i e s  and u n s u c c e s s f u l  
geothermal  w i l d c a t  wells i n  t h e  nor thern  B a s i n  and Range P r o v i n c e .  
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F i g u r e  2 .  A v e r a g e  d e p t h  and number of  g e o t h e r m a l  
w i l d c a t  and non-wi ldcat  wells d r i l l e d  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  from 
1974 through 1981. 
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Edmiston 

I n  1 9 7 7 ,  t h e  D O E  i n i t i a t e d  t h e  D O E -  
I n d u s t r y  Coupled Program which  e v e n t u a l l y  
r e s u l t e d  i n  DOE bot tom h o l e  c o n t r i b u t i o n s  
t o  15 new wells and t h e  p u r c h a s e  o f  da ta  
from e i g h t  e x i s t i n g  wells.  These data  are  
descr ibed  by Glenn e t  a1 ( 1 9 8 2 ) .  O f  t h e  
15 new DOE s u p p o r t e d  wells, t e n  f i t  t h e  
c l a s s i f i c a t i o n  o f  w i l d c a t  wells. None o f  
these wi ldca t  wells and o n l y  one o f  t h e  
f i v e  non-wi ldca t  wel ls ,  a s t e p - o u t  w e l l  a t  
t h e  Beowawe f i e l d ,  appea r  t o  h a v e  b e e n  
s u c c e s s f u l .  T h e  DOE p r o g r a m  may h a v e  
encouraged  t h e  d r i l l i n g  o f  a few p a r t i c u -  
l a r l y  h i g h  r i s k  wells t h e r e b y  l o w e r i n g  t h e  
s u c c e s s  r a t i o s  i n  t h i s  r e g i o n .  

ANALYSIS AND CONCLUSIONS 

T h e  r e l a t i v e l y  l o w  g e o t h e r m a l  w i l d c a t  
s u c c e s s  r a t i o  o f  11 .35 ,  w h i l e  comparab le  
t o  c u r r e n t  o i l  and gas f i g u r e s ,  i s  d i s a p -  
p o i n t i n g  s i n c e  some o f  t h e  u n s u c c e s s f u l  
g e o t h e r m a l  wildcats  were d r i l l e d  on h i g h l y  
r a t e d  p r o s p e c t s  h a v i n g  h o t  s p r i n g s  f o r  
which t h e  U .  S. G e o l o g i c a l  Su rvey  (1979)  
and p r i v a t e  i n d u s t r y  had estimated h i g h  
s u b s u r f a c e  t e m p e r a t u r e s  and i n f e r r e d  l a r g e  
r e s e r v o i r  volumes. Combining t h i s  s u c c e s s  
r a t i o  w i t h  t h e  o v e r a l l  a v e r a g e  w i l d c a t  
d e p t h  from 1974 t o  1981  o f  6 , 2 1 2  f t  and a 
c u r r e n t  estimated d r y  hole d r i l l i n g  c o s t  
f o r  t h i s  area o f  $200 p e r  f t ,  t h e  cumula- 
t i v e  d r y  h o l e  c o s t  p e r  d i s c o v e r y  ( a t  
c u r r e n t  pr ices)  i s  estimated t o  be  a b o u t  
$ 1 1  m i l l i o n .  

I n  a d d i t i o n ,  f o r  each p r o s p e c t  d r i l l e d ,  
a b o u t  $ 7 5 0 , 0 0 0  i s  t y p i c a l l y  s p e n t  o n  
l e a s i n g ,  t e m p e r a t u r e  g r a d i e n t  h o l e s ,  and 
g e o p h y s i c s  on t h a t  p r o s p e c t  and a n  a d d i -  
t i o n a l  $750,000 i s  s p e n t  on r e c o n n a i s s a n c e  
s u r v e y s  and o t h e r  p r o s p e c t s  which n e v e r  
r e a c h  t h e  d r i l l i n g  s t a g e .  S i n c e  t h e  
i n d u s t r y  a s  a whole i s  c u r r e n t l y  making 
o n e  d i s c o v e r y  f o r  e v e r y  s i x  p r o s p e c t s  
d r i l l e d ,  t o t a l  n o n - d r i l l i n g  e x p l o r a t i o n  
c o s t s  a m o u n t  t o  a b o u t  $ 9  m i l l i o n  p e r  
d i s c o v e r y  b r i n g i n g  t h e  t o t a l  c o s t  p e r  
d i s c o v e r y  t o  a b o u t  $ 2 0  m i l l i o n .  T h i s  
number c a n  b e  s l i g h t l y  r e d u c e d  by d r i l l i n g  
o b s e r v a t i o n  we l l s  i n  t h o s e  a r eas  where 
l o n g  c a s i n g  s t r i n g s  are n o t  r e q u i r e d .  It 
c a n  b e  shown t h a t  a n  e x p l o r a t i o n  c o s t  
p e r  d i s c o v e r y  o f  $ 2 0  m i l l i o n  i s  n o t  
e x c e s s i v e  i n  c o m p a r i s o n  t o  o i l  a n d  g a s  
e x p l o r a t i o n  c o s t s  i f  t h e  r e s u l t i n g  
d i s c o v e r y  i s  p r o m p t l y  d e v e l o p e d  a n d  i s  
c a p a b l e  o f  p r o d u c i n g  a t  l e a s t  50 M W  o f  
e l e c t r i c i t y  f o r  20 y e a r s .  

e r i e s  a n d  t h e  p o o r  s u c c e s s  r a t e  f o r  
w i l d c a t  wells deeper t h a n  5 , 0 0 0  f t  s u p p o r t  
t h i s  a r g u m e n t .  C o n v e n t i o n a l  a n d  h i g h  
r e s o l u t i o n  seismic r e f l e c t i o n  s u r v e y s  have  
been  conduc ted  a t  some p r o s p e c t s .  T h e s e  
s u r v e y s  have  produced good c o v e r a g e  o f  t h e  
T e r t i a r y  b a s i n s  b u t  data  q u a l i t y  de te r ior -  
a t e s  n e a r  t h e  m a r g i n s  o f  t h e  b a s i n s  where 
most g e o t h e r m a l  d r i l l i n g  takes  place.  Our 
l i m i t e d  u n d e r s t a n d i n g  of t h e  g e o l o g y  o f  
g e o t h e r m a l  r e s e r v o i r s  i s  a l s o  commonly 
c i ted  as a r e a s o n  f o r  t h e  low s u c c e s s  ra te  
i n  t h i s  p a r t i c u l a r  p r o v i n c e .  

W h i l e  t h e r e  i s  t r u t h  i n  b o t h  o f  t h e s e  
a r g u m e n t s  i t  s h o u l d  a l s o  b e  r e c o g n i z e d  
t h a t  o u r  s t a r t i n g  h y p o t h e s i s  o f  numerous 
l a r g e  g e o t h e r m a l  r e s e r v o i r s  a s soc ia t ed  
w i t h  t h e  h o t  s p r i n g s  i n  t h e  n o r t h e r n  B a s i n  
a n d  R a n g e  P r o v i n c e  may b e  i n  e r r o r .  
D r i l l i n g  r e s u l t s  t o  date  seem t o  i n d i c a t e  
t h a t ,  e x c e p t  i n  t h e  v i c i n i t y  o f  a few 
c e n t e r s  o f  r e c e n t  s i l i c i c  v o l c a n i s m ,  
g e o t h e r m a l  r e s e r v o i r s  a r e  g e n e r a l l y  
smal le r  a n d  l o w e r  i n  t e m p e r a t u r e  t h a n  
t h o u g h t  p r e v i o u s l y .  It a l s o  a p p e a r s  t h a t  
most  h o t  s p r i n g s  a r e  n o t  p o i n t s  o f  
l e a k a g e  f r o m  l a r g e  r e s e r v o i r s .  T h e s e  
o b s e r v a t i o n s  do  n o t  mean t h a t  new d i s c o v -  
e r i e s  w i l l  n o t  b e  made. However ,  t h e y  
d o  s u g g e s t  t h a t  i n  t h e  f u t u r e  compan ies  
may b e  more c a u t i o u s  i n  t h e  s e l e c t i o n  and 
e v a l u a t i o n  o f  g e o t h e r m a l  p r o s p e c t s  i n  t h i s  
r e g i o n .  
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The  most  commonly s t a t e d  r e a s o n  f o r  t h e  
r e l a t i v e l y  low g e o t h e r m a l  w i l d c a t  s u c c e s s  
r a t e  i n  t h i s  r e g i o n  i s  t h e  l a c k  o f  a 
g e o p h y s i c a l  t e c h n i q u e  capable o f  l o c a t i n g  
g e o t h e r m a l  r e s e r v o i r s  a t  d e p t h s  of more 
t h a n  a few thousand  f ee t  w i t h  r e a s o n a b l e  
p r e c i s i o n  and r e l i a b i l i t y .  The r e l a t i v e l y  
s h a l l o w  d e p t h  o f  most g e o t h e r m a l  d i s c o v -  
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