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INTRODUCTION 

D u r i n g  t h e  p e r i o d  from S e p t e m b e r  21! 1382 to 

Novernber 1, 1382 one g e o t h e r m a l  test w e l l  w a s  d r i l i e c i  

w i t h i n  t h e  B a l t a z o r  iic& S p r i n g s  KGRQ i n  n o r t h w e s t e r n  

Nevada t u  a t o t a l  d e p t h  of 2 ? 5 Z 3  feet ( F i g u r e  1). 

T e r n p e r a t  u r e - d e p t h  p r o f  i le5 f r o r n  t w o  t e m p e r a t  ure s u r v e y s  

r u n  i n  the  clperc h o l e  a re  p r e s e n t e d  i n  F i g u r e  Z. T h e  rmx- 

irnurn t e m p e r a t u r e  r e c o r d e d  w a s  2'23. 77 d e g r e e s  F a t  a total 

s u r v e y  d e p t h  of Z5 438 feet. G e o t h e r m a l  g r a d i e n t s  f r c m  

s e l e c t e d  i n t e r v a l s  i n  t h e  w e l l  r a n g e d  from 2.25 d e g F / l @ B f t  

to 11.88 d e q F / l 8 B f t .  I n d i v i d u a l  t e m p e r a t u r e - d e D t h  D l c t t s ,  

g r a d i e n t  u l o t s ,  and i n t e r v a l  g r a d i e n t  o lc l t s  are. o r c w i a e d  

irj Rppend i x R. Rock t y o e s  e n c o u n t e r e d  r a n g e d  fr-ctrn urrcun- ' 

s ~ l i d a t e d  a l l u v i u m  to r h y o l i t i c  and  b a s a l t i c  f i o w s ,  t u f f s  

and f l o w  breccias. Q l i t h o l c t g i c  s e c t i o n  for t h e  w e l l  is 

orctvided i n  a D o c k e i  at the  back of the r e o o r t  !Figi-ir-e 3). 
II 
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T h e r m a l  cortdcict i v i t y  rfleasurertient 5 w e r e  perfcirmed Gin a 

tc t ta l  o f  26 d r i  11 c u t t i n g  s a m p i e s  t h a t  rano_ed f r o r n  2. 3 

TCU t o  5.5 TCU (1  TCU = 1 mcal/cm-sec-deqC) and a re  

p r e s e n t e d  i n  Q p p e n d i x  B. S e l e c t e d  h e a t  f l a w  d a t a  for 

t h e  w e l l  are p r o v i d e d  i n  T a b l e  1. 

W e l l  45-14 w a s  d r i l l e d  by S o u t h w e s t  D r i l l i n g  and 

E x p l o r a t i o n ,  Inc. u t i  1 i z i n g  a G a r d n e r  Denver 2888 r o t a r y  

d r i l l i n g  rnachine w i t h  a 53 f c d  mast r a t e d  a t  188,888 

l b s .  c a p a c i t y .  D r i l l i n g  c c m d i t  i u n s  r a n g e d  from m o d e r a t e  

tcr d i f f i c u l t  w i t h  t h e  rnajor prclblerns r e s u l t i n g  frcm 

t h e -  h a r d  and  f r a c t u r e d  r h y o l i t e  sequence i n  t h e  uoper 

p a r t  of t h e  w e l l .  D r i l l j n g  ra tes  below 1,758 feet w e r e  

o r e a t l y  r e d u c e d  as a r e s u l t  o f  d e c r e a s i n g  t h e  w e i g h t  I = l n  

t h e  b i t  to k e e p  t h e  v e r t i c a l  d e v i a t i c m  w i t h i n  t h e  

r e q u i r e d  4 d e g r e e s .  F l u i d  losses w e r e  c c t n t a i n e d  t o  a 

rn~inimurii be low t h e  r h y o l  i t e  sequence and d i d  ncat p r e s e n t  

a rnajor problem.  S e l e c t e d  d r i l l i n g  d a t a  and  a d e t a i l e d  

d r i l l i n g  h i s t c w y  are  p r o v i d e d  i n  g o p e n d i x  C. 

E a r t h  Power P r o d u c t  i on  Ccmpany cclrnpleted twu test 

h n l e s  i n  t h e  i m m e d i a t e  area i n  Jure and  July 1373. 

B o r e h o l e s  BZ 1588-1 and  BZ 1588-2 w e r e  d r i l l e d  t o  d e p t h s  

of 1,543 feet and  1,434 feet r e s p e c t i v e l y .  S e l e c t e d  

t e m p e r a t u r e - d e o t h  p l o t s  f r c m  t h e s e  holes are  i n c l u d e d  

i n  a p p e n d i x  D. 
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I .  
HEFLT FLOW DFITFI 
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2438 823.77 

1567 161.41 

-. 
6 .3  888-1288 72.1 4.33 3.6 (6) a. e 

1448-1'328 ZZ. 6 8.48 3. 4.(5) J. s 
1328-2128 -25.7 11. 88 3.5 (2) 7. 8 

I = -  

6.8 688- 388 38.5 2.25 4.8 (4) 1.6 
' 388-1488 56.3 5. ma 3.4 ( 5 )  3.8 
1428-1567 38.8 a. 26 3.1(1) 4.7 

i Gradient A = The bottom hole temperature minus an estimated mean 
annual surface tesperature of 55 deqF divided by the total depth. 

t Least-squares geothermal gradient calculated over the gradient 
intervai. 

for each interval in parentheses. I 1 W = ricrocakq-. 

H Extrapolated surface temwrature. 

I 
I 

H TCU = scal/cPsec-degC. Number of thermal conductivity saeplk 

I 

. -  

I 
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GEOLOGIC SETTING 

I 
I 
I 
I 

E a l t a z o r  H o t  S p r i n g s  is located a l o n g  t h e  n o r t h -  

w e s t e r n  m a r g i n  of t h e  B a s i n  and R a n g e  p r o v i n c e  a p p r o x -  

ima te ly  f i v e  m i l e s  s o u t h w e s t  of Denio, Nevada i n  n o r t h -  

wes te rn  Hurnbolt  C o u n t y .  W e l l  45-14 w a 5  d r i l l e d  a p p r o x -  

ima te ly  o n e - - h a l f  m i  le  w e s t  of t h e  h o t  s p r i n g s  near  t h e  

b a s e  of t h e  P u e b l o  M o u n t a i n  Range. 

T h e  o l d e s t  r o c k s  i n  t h e  E a l t a i o r  H o t  S p r i n g s  area 

are  Perrfli an t ci T r  i ass i c met ased i r n e n t  a r y  and met a v o  1 can1 c 

r o c k s  ( H u l e n ,  1373) T h e s e  are i n t r u d e d  b y  C r e t a c e o u s  

d i m r i t e  and q u a r t z  d i r o i t e  r o c k s  ( E d q u i s t ,  1381 1 .  T h e  

metamorphic r o c k s  are u n c o n f o r m a b l y  o v e r l a i n  by  M i a c e n e  

basalt  and a r r d e s i t  ic b a s a l t  f l o w s  and f l o w - b r e c c i a s .  

T h i n  h c ~ r i z o n s  of felsic t o  intermediate flews arid a s h -  

f l a w  t u f f s  a re  i n t e r b e d d e d  w i t h  t h e  b a s a l t s .  D e n s e  

Miocene r h y o l i t e  and r h y o l i t i c  f l o w - b r e c c i a s  l i e  d i s c c m -  

f o r m a b l y  on t h e  b a s a l t  sequence. T h i s  u n i t  is up to 

4841 feet i n  t h i c k n e s s ,  v e r y  res is t ive a n d  t y p i c a l l y  

fcirms c a p r o c k  and r i d g e s  i n  t h e  B a l t a z o r  area (i-lulen, 1373). 

Miocene felsic a s h - f l o w  t u f f  a n d  t u f f a c e c i u s  s e d i m e n t s  l i e  

u n c c v i f o r m a b l y  on t h e  r h y c t l  i t e  and b a s a l t  s e q u e n c e s .  

T h e  s t r u c t u r e  i n  t h e  E a l t a i c a r  H o t  S p r i n g s  area is 

dominated by moderate t o  h i  g h - a n o l e  n o r t h w e s t  t o  n o r t h -  

east t r e n d i n g  B a s i n  arid Range f a u l t s  ( H u l e n ,  1373). 

Water t e m p e r a t u r e s  a t  E a l t a i o r  H o t  S p r i n g s  are u p  

t o  2BB d e g r e e s  F. 

F ’ a n d  38G d e g r e e s  F h a v e  been c a l c u l a t e d  usiriD t h e  s i l i ca  

Reservoi r  t e m p e r a t u r e s  of 323 d e g r e e s  
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and  Na-K-Ca p e o t h e r m o m e t e r s  r e s p e c t i v e l y  ( G a r s i d e  and 

S c h i l l i n g ,  1373). H y d r o t h e r m a l  a l t e r a t i o n  i r t  t h e  area 

is c h a r a c t e r i z e d  by c h a l c e d o n y  b e a r i n g  calcite v e i n s  

a n d  a r g i l l i z a t i o n  of t h e  h o s t  r c c k s  ( H u l e n ,  1373). 

RESULTS FIND DISCUSSION 

Two t e m p e r a t u r e  s u r v e y s  w e r e  r u n  i n  t h e  o p e n  h o l e  

a f t e r  c u m p l e t i u n .  The  first s u r v e y  w a s  r u n  22 h o u r s  

a f t e r  t h e  w e l l  w a 5  r eamed  to a d e p t h  of 736 feet a n d  

134 hours a f t e r  t h e  h o l e  h a d  been c i r c u l a t e d  be low t h i s  

d e p t h .  

feet. The  s e c o n d  s u r v e y  w a s  r u n  26 d a y s  l a t e r  to a 

T h i s  s u r v e y  w a s  r u n ~ t o  a to ta l  d e p t h  of 2,438 

d e p t h  of 1,567 f e e  w h e r e  t h e  o p e n  w e l l  had  become 

b r i d g e d  w i t h  g ray -b rawn  c l a y .  T e m p e r a t u r e  p r o f i l e s  

f r o r n  t h e s e  s u r v e y s  a re  p r o v i d e d  i n  FIppendix a. 

T h e r m a l  c o n d u c t  i v i t y m e a s u r e m e n t s  w e r e  p e r f o r m e d  

on a to ta l  of 26 d r i  11 c u b t  i n g  s a m p l e s  f r o r n  s e l e c t e d  

in te rva ls  u s i n g  a d i v i d e d - b a r  cell a p p a r a t u s .  P o r o s i t y  

v a l u e s  u s e d  to c a l c u l a t e  i n - s i t u  t h e r m a l  c c m d u c t i v i t i e s  

w e r e  est i rna ted  c o n s i d e r i n g  1 i t h o l o g y ,  p e n e t r a t i o n  rates,  

and  d r i l l i n g  f l u i d  losses. I n - s i t u  t h e r m a l  c o n d u c t i v i t y  

v a l u e s  r a n g e d  f r o r n  2 .3  TCU f o r  a n  a s h - t u f f  s a m p l e  to 

5.5 TCU for an a n d e s i t i c  b a s a l t  s a m p l e  (1 TCU = 1 mcal/ 

cm-sec-degC). T h e  a v e r a g e  t h e r m a l  c o n d u c t i v i t y  for t h e  

w e l l  is 3.8 TCU. I n d i v i d u a l  t h e r m a l  c o n d u c t i v i t y  d a t a  

a re  p r e s e n t e d  i n  FIppendix B. 
I' 
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T e r n o e r a t u r e - d e p t h  p r o f i l e s  f r o r n  t h e  f irst  ternoer- 

a ture  s u r v e y  show t h r e e  d i s t i n c t  g r a d i e n t  b r e a k s  be low 

88QI feet wh i c h  d o  rmt ccwrespand t cl t herrna 1 c o n d u c t  i v  i t y 

clztntrast 5. T h e  u p p e r  g r a d  i ent i n t  e r v a  1 f r n m  81L7121 feet t o  

1,288 feet h a s  a l e a s t - s q u a r e s  g e o t h e r r n a l  g r a d i e n t  of 

4.33 d e q F / l 8 8 f t .  T h i s  is t h e  l o w e s t  of t h e  t h r e e  q r a d -  

iertts m e a s u r e d  and t h e  c h a r a c t e r  ctf t h e  pi-cif i le s u g g e s t s  

t h a t  t h e r e  is a s i g n i f i c a n t  component of '  c c m v e c t  i v e  h e a t  

transfer- i n  t h e  formation t h r o u g h  t h i s  i n t e r v a l .  T h e  

g r a d i e n t  i n t e r v a l  frcm 1,448 feet t o  1,328 feet a p p e a r s  

to be t h e  l ea s t  d i s t u r b e d  and t h e  calculated g e o t h e r m a l  

g r a d i e n t  o f  8.48 d e g F / l @ B f t  1s p r o b a b l y  t h e  c l t z t s e s t  

v a l u e  to t h e  t r u e  c o n d u c t i v e  g r a d i e n t .  T e m p e r a t u r e  

d i s t r i b u t i o n s  i n  t h e  l o w e r  porticlr-1 of t h e  w e l l  s u g g e s t  

t h a t  c o n v e c t i v e  h e a t  t ransfer w i t h i n  t h e  bco-ehctle i t se l f  

is p r o d u c i n g  a d e c e i v i n g l y  h i g h  g r a d i e n t  of 11. @El d e g F /  

188ft between 1,928 feet and 2,128 feet. 

D a t a  f r o r n  t h e  secorrd t e m p e r a t u r e  survey conf i r r n  t h e  

p r e s e n c e  of l a te ra l  gqmurrdwat er rlictverlierlt t h r o u g h  a w a r m  

w a t e r  a q u i f e r  a t  a d e p t h  of a p p r o x i m a t e l y  228 feet. 

G r o u n d w a t e r  rnuvernent is also e v i d e n t  i n  t h e  teriiperat ure- 

d e p t h  p r o f i l e s  i n  b c l r e h o l e s  BZ-1588-1 and EZ-1588-2 

( Z i a g o s  and E l a c k w e l l ,  1381). The c h a r a c t e r  of t h e  c u r v e  

I 

below t h e  a q u i f e r  s u g g e s t s  t h a t  W a r m  g r c ~ u n d w a t e r  h a 5  

been p r e s e n t  i n  t h i s  zone for less t h a n  I, v188 years. 

H e a t  f l o w  v a l u e s  w e r e  c a l c u l a t e d  f o r  t h e  s e l e c t e d  

g r k d i e n t  i n t e r v a l s  and a re  p r e s e n t e d  i n  T a b l e  1. 
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( 1  HFU = 1 pcal /sq-crn-degC) 

feet a n d  1,328 feet a p p e a r s  t o  b e  p r e d c ~ r n i n a n t l y  b y  

c o n d u c t i o n  a n d  t h e  c a l c u l a t e d  h e a t  f l o w  cif 5.3 HFU for 

Heat t r a n s f e r -  b e t w e e n  1 ,448  
c 

t h i s  i n t e r v a l  is p r o b a b l y  t h e  clcasest v a l u e  t o  t h e  t r u e  

c o n d u c t i v e  h e a t  f l o w .  FIssurflirIg t h a t  uniform c o n d u c t i v e  

h e a t  f l a w  e x i s t s  b e l o w  1,448 feet, t h e  t h e o r e t i c a l  bc&tctrn 

h o l e  t e m p e r a t u r e  c a n  b e  c a l c u l a t e d  by e x t r a p c t l a t  irrg t h e  

g r a d i e n t  b e t w e e n  1,448 feet a n d  1,328 feet down t o  t h e  

l i t h c l l o g i c  contact a t  Z, 18@ feet, calculat  i n q  t h e  g r a d -  

ient . i n  t h e  a n d e s i t i c  b a s a l t  by d i v i d i n g  t h e  h e a t  f l a w  

of 5.3 HFU by an a v e r a g e  t h e r m a l  c o n d u c t i v i t y  of 4.8 

TCU a n d  c c m t  i r i u i n g  t h i s  g r a d i e n t  dclwn to 2, 438 feet. 

' T h e  b o t t o m  h o l e  t e m p e r a t u r e  c a l c u l a t e d  in t h i s  m a n n e r  

is 22Z.8 d e g r e e s  F w h i c h  is i n  gctod a g r e e m e n t  w i t h  t h e  

measured t e m p e r a t  L i r e  of 223- 77 d e g r e e s  F. ' T h i s  reslul t 

s u p p c w t  s t h e  concl usion t h a t  m e a s u r e d  t e r n p e r a t  u r e s  

b e t w e e n  1,328 feet a n d  2,438 feet a re  d i s t u r b e d  b y  

f l u i d  rnovernent i n  t h e  h o l e .  
; 

I' 



I 
t 

CONCLUSIONS 

T h e r m a l  d a t a  c o l l e c t e d  from w e l l  45-14 s u ~ ~ q e s t  t h a t  

h e a t  t ransfer b e l o w  a d e p t h  of 1,44@ feet is predcmi r r -  

a n t l y  by c o n d u c t i o n .  T h e  c o n d u c t i v e  h e a t  f l a w  of 5. 3 

HFU c a l c u l a t e d  o v e r  t h e  i n t e r v a l  b e t w e e n  1,448 feet a n d  

1,32@ feet r e p r e s e n t s  a minimum v a l u e  for t h e  t o t a l  h e a t  

f l o w  a t  t h i s  locaticwt a n d  is s i g n i f i c a n t l y  h i g h e r  t h a n  

t h e  a v e r a g e  b a c k g r o u n d  h e a t  f l o w  f o r  t h e  n c t r t h w e s t e r n  

B a s i n  a n d  R a n g e  p r c w i n c e  of 2. HFU (Sass, et. a l . ,  1376). 

H e a t  f l o w  v a l u e s  g r e a t e r  t h a n  4 HFU r e q u i r e  e i t h e r -  

m e l t i n g  w i t h i n  t h e  s h a l l o w  c r u s t  ctr c o n v e c t i v e  t ransfer  

of h e a t  b y  water cw magma. F u r t h e r m o r e ,  h e a t  f l o w  

v a l u e s  g r e a t e r  t h a n  5 HFU are  r e p r e s e n t a t i v e  of h e a t  

f lcaws f o u n d  over  c c m m e r c i a l  g e c t t h e r m a l  f i e l d s .  

I' 
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TEMPERRTURE GRGDIENT DEPTH 
(DEG F) (DEG F/'ld8 FT) (FEET 1 

98.62 1868 
92. 37 8.7 1808 
34.81 8 .2  1188 
37.13 15.3 1 128 
38.48 6.5  1148 
33.74 6.3 11m 
188.87 5.7 1188 
181.77 4.5 12841 

4.8 1 228 102.57 
182. 73 1.1 1248 
182. 78 -. 5 1268 
182. 37 -1.6 1288 
182.37 a. 8 1388 
1 ai?. 47 . 5  1328 
182; 44 -. 1 1348 
182.27 -. 3 1 360 
1se. 28 -. 3 1388 
182. 13 -. 8 1488 
18s. 16 -. 1 1428 
1QI2.25 - 4  1448 
182. 33 .4  1468 
1a2. 35 . 3  1488 
182. 34 -. 1 1588 
182. 43 . 0  15Z8 
182.58 .1 1548 
102. 72 1.1 1568 
1 m. 37 1. e 158Q 
IQlZ. 86 -. 6 16BS8 
183.22 1.8 16Z@ 
183.77 z. 7 1648 
104.15 1.3 i 66D 
lilr4.41 i .  3 1688 
184.37 2. a 1788 
186.16 6. 8 172'8 
167.31 5.7 174@ 

176121 188.41 a. 5 
118.82 12.8 1788 

112. 28 5.3 1028 
112.48 6.0 1848 
114.37 4.4 1668 
115.46 5.4 . 1088 
i i 6 .4a  5.1 1988 
117.36 4.4 1328 
118.42 5.3 1548 
113.47 5.3 1968 
128. 24 3.8 1388 
321. 22 4.9 288@ 

7. i .?@?gl 

zI34lJ 
'122.64 
jz,. 79 3. B 

.___------------------------- --------- 

l= 

111.21 1.3 imc3 

- 

TEMPERRTURE GRkD I ENT 
(DEB F) (DEE F/;88 FT) _____------------------------ 
124. 73 4.7 
125.57 4.2 
126. 40 4.2 
127.21 4.8 
120. 87 4.3 
123.31 6 . 2  

131.17 4.5 
132.38 4. I 

133. @S 3.6  
133. 05 4.2 
134.33 5.4 1 

138. z7 4. a 
r -  
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TEMPERRTURE 

zi8a. a4 
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283.68 
2ia5.24 
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218. 41 

211.48 
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zii*aG 

zi5.5a 
217. 56 
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219.63 
2321.71 
221.33 
222. @? 
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,323.80 
223.43 
&!a. 60 
LdS. 77 
cc- 
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17. 1 
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DEPTH 
(FEET) ------- 
a0 
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3418 
328 
348 
368 
388 
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468 
480 
588 
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688 
62'B 
64Q 
6€8 
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788 
7241 
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e88 
82'8 
840 
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HOLE NO: 45-14 
SWDX JOB NO: 23-02 

RUN 2 RUN DFITE: 11/25/82 

TEMPERRTURE GRQDIENT DEPTH TEMPERRTURE GRRDIENT 
(DEG F) (DEG F/188 FT) (FEET 1 (DEG F) (DEG F/188 FT) .............................. ..................................... 
36.13 1888 122.15 7.6 
181.54 26. 7 1188 123. 85 8. 5 
1@3. 35 3. Q 1128 125.14 6.5 
184.74 - 6.9 1148 126.38 6.2 
185.68 4.3 1168 lZ3.43 15.2 
186. Q3 2.4 1108 138. 88 z. 3 
186.46 1.9 1288 138.77 3.3 
186.56 - 5  1220 131.74 4.9 
186.51 -. 2 1248 132.58 3.8 
186. 3B -1.8 1260 133. 34 4.2 
185. 38 -1.6 1288 134.35 5.1 

. 185.69 -1. 5 1380 135.46 5. E, 
105.41 -1. 4 1 328 136.77 6.5 
185.24 - 0  9 1340 138.15 6.3 
185. BS -1.0 ' 1360 133.65 7.5 
184. 32 -. 6 1388 141.13 7.7 
184.72 -1.0 1488 141. 12 -. 4 
184.31 -2.1 1428 ' 147.63 32.6 
183.93 -1.3 1448 143.42 8.3 
183. a5 - 9  4 1468 152.54 15. E, 
185s. 87 91 1488 152.73 1. z 
183.31 .2 1580 155.68 14. 1 

. z  1520 156.83 2- 4 183.36 
184.03 .3 15441 157.13 4.d - 

1414.86 0 1  1560 1-38. 75 0.1 
184.34 1.4 1567 16L 41 38.8 
184.52 93 
184.62 05 
184. '36 1.7 
185.36 2.8 
185.73 2.2 
186.Z8 e. 4 
186.54 .3 
186.69 1. a 
107.1B 2. 8 
187.73 3.2 
188.71 4.3 
1418.38 1.0 
103.27 1. a 
183.84 2. 0 
110.53 3.5 
111.20 3.7 
114. 16 14.4 1 
114. 58 1.7 
i 15. @a 2. 3 
115.91 4. E! 
116.96 5. e 
118.17 6.8 
113.41 6.2 
IZ@. 62 €I- 8 

1 

I = - -  
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SRMPLE DEPTt 
(FEET 1 

2QI88-28 18 

2188-21 18 
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2.580-2'5 10 
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D R I L L I N G  H I S T O R Y  

HOLE NO: 45-14 
SWDX J O B  NO: 23-82 

3/21/82 0- 0 Move r i g  t o  site. B u i l d  r o a d  a n d  pad. D i g  
one mud p i t  a n d  r i g  up. 

9/22/82 0- 0 C o n t i n u e  t o  r i g  up  and  d i g  seca r td  mud p i t .  

3/23/82 0- 0 F i n i s h  d i g g i n g  mud p i t s .  Hau l  water and  mix 
mud. Send  f l a t  bed t r u c k  t o  p i c k  up  c a s i n g .  

3/24/02 0- 56 S t i r  u p  mud p i t s .  Spud h a l e  a t  7:30 am w i t h  
17 l /2" b i t  and  d r i l l  t o  36' i n  a l l u v i a l  fan 
d e p o s i t s .  Set 12 1/4" s u r f a c e  c a s i n g  t a  S 6 ' .  
Mix cement and  pump down o u t s i d e  o f  c a s i n g .  
E u i  I d  a n d  instal  1 f l o w 1  ine. 

3/25/82 36- 1341 Make u p  8 3/4" bot tcm h o l e  a s s e m b l y  a n d  d r i l l  
t o  147'. T r i p  t o  c h e c k  b i t .  Run i n  h o l e  
w i t h  9 7/8" b i t  and  ream frcmi 36' t o  147'. 
D r i l l  t o  130' w i t h  3 7/8" b i t .  D r i l l i n g  i n  
a l l u v i a l  f a n  d e p o s i t s  t o  188'' r h y o l i t e  t o  
190' . 

3/26/82 130- 280 D r i l l  t o  200'. T r i p  t o  c h e c k  b i t  a n d  a d j u s t  
r o t a r y  t a b l e  c l u t c h  l i n k a g e .  D r i l l  t o  2'87'. 
T r i p  t o  l a y  down s t a b i l i z e r  and d r i l l  t o  288' 
i n  r h y o l i t e  w i t h  3 7/8" b i t .  

3/27/02 280- 334 D r i l l  t o  312' a n d  e n c c w n t e r  last c i r c u l a t i o n  
zone .  Loose 1/2 p i t  of mud. Mix mud and 
LCM. Regain circulation. D r i l l  t o  334' i n  
r h y o l i t e .  

3/28/82 534- 407 N i x  mud. D r i l l  t o  407' i n  r h y o l i t e .  T r i p  
o u t  of h o l e  a n d  m a k e  up  12 1/4" h o l e  o p e n e r .  
Ream h o l e  from 36'. 

3/23/82 407- 421 C o n t i n u e  t o  r e a m  h o l e  w i t h  12 1/4" h o l e  open-  
er t o  407'. T r i p  o u t  t o  l a y  down h a l e  o p e n e r .  
Clean mud p i t s  and  m i x  mud. Run i n  h o l e  w i t h  
9 7/8" b i t  and  d r i l l  t o  417'. T r i p  t o  l a y  
down s t a b l i t e r .  Run i n  h o l e  and d r i l l  t o  421j 
i n  r h y o l i t e .  

9/32/82 421- 442 D r i l l  t o  442' i n  r h y o l i t e .  T r i p  o u t  of h o l e .  
Make up  h o l e  o p e n e r .  Run i n  h o l e  and ream 
h o l e  w i t h  12 114" o p e n e r  from 407'. 
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1 41 / 82/ 82 

141/83/8Z 

18/84/ 82 

18/85/82 

10/86/82 

18/87/82 

1 @/@8/8Z 

18/83/82 

18/18/82 

101 11  /82 

442- 442 

442- 442 

442- 442 

442- 442 

442- 525 

525- 643 

643- 736 

736- 758 

7541- 881 

881-101 8 

Wait on cement. . D i p  cr1l.r for BOP€= Cut  O f f  
c a s i n g ,  weld  on w e 1 1  he8d and i n s t a l l  BOPE. 
T e s t  BOPE; p a s s e s  test. Clean mud p i t s .  Make 
UP 6 314" down h o l e  a s s e m b l y ,  

Run i n  h o l e  w i t h  8 3/4" b i t .  Tagged  cement a t  
363'. C o n d i t i o n  mud. D r i l l  to formation 428'. 
T r i p  t o  c h a n g e  t o  6 3/4" b i t  a n d  s t a b l i z e r .  
D r i l l  i n  a l t e r e d  r h y o l i t e  t o  525'. 5841' to 
520' is v e s i c u l a r  r h y o l i t e  and ash t u f f .  

D r i l l  w i t h  6 314" b i t  t o  649'. D r i l l i n g  i n  
v e s i c u l a r  r h y o l i t e  t o  5741', a n d  r h y o l i t e  t u  
610'. L i t h o l o g y  c h a n g e  a t  610' t o  andesite 
wherk  d r i  11 i n g  s l o w s .  

D r i l l  w i t h  6 3/4" b i t  t o  660'. T r i p  to c h a n g e  
b i t  and  d r i l l  t o  736' i n  a n d e s i t e .  

D r i l l  t o  758'. P u l l  o u t  o f  h o l e  t o  s r l t c h  
from mud t o  a i r .  Run i n  h o l e .  E n m u n t e r  
too much water ("280 GPM). P u l l  out Of h o l e .  
S w i t c h  t o  mud a n d  ream hole. 

C o n t i n u e  t o  ream h o l e  w i t h  6 3 / 4 "  b i t  t o  7541'. 
T r i p  t o  c h a n g e  b i t .  D r i l l  t o  881'. Lithology 
c h a n g e  a t  870, t o  b a s a l t .  

D r i l l  t o  940' i n  b a s a l t ,  t o  978' in flow 
t u f f ,  t o  998' i n  b a s a l t ,  to 1818' i n  -Salt/ 
clay.  T r i p  o u t  of h o l e  a t  338' t o  Cl**h 
6 3/4" b i t  a n d  p u t  i n  jets. 

C o n t i n u e  t o  d r i l l  w i t h  6 3/4" b i t  f-* : s : B '  
t o  1228' i n  b a s a l t .  

I' 

SOUTHWEST DRILLING R EX~LDRRTION, I r x .  



DQTE -------- 

18/ 12/82 

18/13/82 

18/ 14/82 

1@/15/82 

1 4 8 3 - 1 6 l Z  

161 2-1 758 

1758-1884 

18/16/82 1884-1872 

18/17/02 1872-1915 

18/18/82 1313-1354 

18/13/02 1354-2838 

18/28/82 2838-L "132 

18/22/82 2184-2268 

II 

D r i l l  from 1228' t o  1483' w i t h  6 3/4" h i t .  
D r i l l i n g  i n  b a s a l t  w i t h  b l u e  c l a y .  

D r i l l  w i t h  6 3/4" b i t  t o  1434r' (st i l l  i n  
b a s a l t  w i t h  b l u e  c l a y ) .  T h i n  mud and  d r i l l  
t o  1578' i n  b a s a l t .  T r i p  o u t  of h a l e  t u  
c h e c k  b i t .  C l e a n  mud p i t s  and  rum m a i n t a i n -  
ence on r i g .  Mix mud and  r u n  i n  h o l e  w i t h  
6 3/4" b i t .  D r i l l  t o  1612' i n  b a s a l t .  

D r i l l  w i t h  6 3/4" b i t  t o  1758' i n  b a s a l t .  
C i r c u l a t e  t o  c l e a n  h o l e  and  d r o p  d r i f t  t o o l  
( b a d  r u n ) .  Run i n  h o l e  and  m i x  mud. 

Drop  d r i f t  tool a o a i n  (6 deq o f f ) .  T r i p  o u t  
of h o l e .  Maintainence. Mix  mud and  run i n  
h o l e  w i t h  6 3/4" b i t ,  d r i l l  i n  b a s a l t  t o  
1884'. D r i l l i n g  w i t h  r e d u c e d  w e i g h t  cm b i t  
t o  s t r a i g h t e n  h o l e .  

D r i l l  w i t h  6 3/4" b i t  from 1884' to 1872' i n  
b a s a l t  w i t h  a s h / t u f f .  

D r i l l  w i t h  6 3/4" b i t  ta 1835'. M i x  mud a n d  
c o n t i n u e  down t o  1313' i n  b a s a l t .  Droo d r i f t  
tool (3. 25 d e g  o f f )  . P u l l  o u t  of h o l e .  Run 
ma i n t  a i nence on r i g . 
Rig m a i n t a i n e n c e .  Run i n  h o l e  w i t h  new E, 1/2" 
b i t .  D r i l l  tca 1328'. M i x  mud and  c c a n t i n u e  t s  
1354' i n  b a s a l t .  

D r i l l  t u  1334' w i t h  E, l /2"  b i t .  C i r c u l a t e  a n d  
d r o p  d r i f t  tool (5 .  75 de; o f f ) .  P u l i  o u t  cif 
h o l e ,  m a i n t a i n e n c e ,  run i n  h o l e .  D r i  11 a h e a d  
tcn 2838' w i t h  6 1/2" b i t  i n  b a s a l t .  

D r i l l  a h e a d - t n  2132' i n  b a s a l t  w i t h  6 l / Z "  b i t .  
F l t  2864' a d d e d  w a t e r  t o  p i t  to r e d u c e  v i s c o s i t y  
of mud. R i g  m a i n t a i n e n c e  a t  2114'. 

D r i l l  a h e a d  to-2184' i n  b a s a l t  w i t h  6 1/2" b i t .  
Open 3 r d  mud p i t  and  m i x  mud. P u l l  o u t  of 
h o l e  - 18 b u t t c w s  m i s s i n g  from h i t .  I n s t a l l  
n e w  6 l / Z "  j o u r n e l  b u t t c m  b i t ,  m i x  mud and  r u n  
i n  h o l e .  C i r c u l a t e  and  r u n  w i r e 1  ine d e v i a t i o n  
s u r v e y  (3. 75 d e g '  o f f ) .  P u l l  clut of h o l e  - 
p l u g g e d  f loa t .  Clean mud pump and  l i n e s .  

R u n  i n  h o l e .  Mix a n d  ccwtdi t icm mud. D r i l l  
w i t h  6 1/2" b i t  to 2268' i n  b a s a l t  to 2138', t u  
2268' i n  a n d e s i t i c  b a s a l t .  Water a d d e d  tct rnud 
D i t s  a t  2134',22815', and 2234'. 

SOLiTilWEST D?IliiNG B EXPLSRATION. INC. 



18/24/82 2375-2462 

18/26/82 2‘523-2523 

1@/31/82 2523-2523 

11/81/02 2523-2523 

I 

SUhtkFi2Y OF C‘PERRTIONS -__-_--_--__-__-________________________----- 

D r i l l  a h e a d  w i t h  6 1/2” b i t  tca i388’ m i x i n g  
mud a t  2234’ . 
a t  2388’ (2.25 d e g  o f f ) .  D r i l l  a h e a d  t o  
2375’ m i x i n g  mud a t  2‘3549. D r i l l i n q  i n  a n d e s -  
i t i c  basa l t  2260’ t o  2375’. 

.Sun w i r e l  irre d e v i a t  icm s u r v e y  

M a i n t a i n e n c e  ( r e p a i r  pump c l u t c h  y o k e ) .  D r i  11 
a h e a d  t o  2484r’. 
d e v i a t i o n  s u r v e y  (2.68 d e g  o f f ) .  D r i l l  a h e a d  
to 2434’ . 
D r i l l  a h e a d  t o  2462’, m i x i n g  mud a t  2454’. 
Q n d e s i t  ic  b a s a l t  2575’ t o  2462’. 

C i r c u l a t e  a n d  r u n  w i r e l i n e  

M a i n t a i n e n c e  ( c h a n g e  h o i s t i n g  line). 

D r i l l  a h e a d  t u  2588’ w i t h  6 1/ZI’ b i t .  Circu’late  
a n d  r u n  w i r e l  i n e  d e v i a t i o n  s u r v e y  
D r i l l  a h e a d  t o  2513’ c i r c u l a t e ,  , a n d  r u n  s u r v e y  
a g a i n  (5.88 d e g  o f f ) .  D r i l l  t o  2523’ i n  
a n d e s i t i c  b a s a l t .  P u l l  o u t  of h o l e .  

( b a d  r u n ) .  

Maintainence ( c l e a n  and  re-install h o i s t  l i n e  
c l u t c h ) .  C l e a n  mud p i t s  and  m i x  mud. Main- 
t a i n e n c e  ( c h a n g e  b a t t e r y  on r i g ,  a i r  l i n e  o n  
d r a w  w o r k s ,  and  c h e c k  g e a r  b c ~ x e s ) .  Run i n  
h o l e  a n d  m i x  mud. 
l ine c l u t c h ,  w i l l  n o t  p u l l  p i p e .  P u l l  o u t  
o f  h o l e .  

P r o b l e m s  w i t h  h o i s t i n g  

Maintainence can h o i s t i n g  l i n e  c l u t c h .  

M a k e  u p  8 5/8” h o l e  capener. 
475’. S t i r  mud p i t s  a n d  m i x  mud. Ream h o l e  
f r o m  475’ to 755’ . 

Run i n  h o l e  to 

R e a m  h o l e  w i t h  8 5/8” hole o p e n e r  from 7509 
t o  736’. 

P u l l  o u t  of h o l e  and  l a y  dctwn p i p e .  
a n d  1 o d d  eq u i prnent . Pick .  LID 

Run t e m p e r a t u r e  s u r v e y  cm h o l e .  

R i  g dctwn. 
Remove mud from p i t s .  

TD = 2438’. 

Move r i g to Den i ct J u n c t  ion. 

I .  

i 

SOUTHWEST DRILLING E. EXPLJRQTION. INC.  
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GRADIENT P F / l O O  FT) 



. '  

RUN 1 RUN DQTE: 6/25/73 

28 
48 
68 
88 
188 
128 
148 
168 

2'88 
228 
E48 
268 
288 
388 
328 
348 
368 

4418 
42s 
448 
468 
488 
588 
JL8 
548 
568 

irQlQl 
6212 
648 
668 
688 
788 
728 
748 
768 

888 
828 
€348 
860 
888 
388 
928 
34@ 
368 

1 @PI8 

i a8 

sa8 

E .=e 

588 

788 

388 

167.98 
i7a. 98 
ma. 48 
135.88 
288.48 
284.18 
287.48 
218.18 
283.68 
287.78 
280. 88 
133.58 
183.58 
187.58 

187.18 

183.58 
181. '38 

179.68 

178.80 
177.86 
176.78 
175.88 
175.60 
175.38 
175. 18 
174.38 
174.78 
174.78 
174.48 
174.88 
174. 88 
175.88 
173.88 
174.88 . 
174.88 
174.28 
174.48 
174.78 
174.78 
174.38 
175.68 
175.68 
175.88 

i175.88 
175.08 
176.88 

ia7. sa 

185. 741 

188. a8 

178.50 

55.8 
47.5 
37.0 
23.8 

16.5 
13. 5 
-e. 5 
-3.5 
-34.5 
-36.5 
-21.8 
-3. 8 
-1.8 
-1.8 
-7.8 
-11.8 
-0.0 
-5.5 
-6.8 
-5.5 
-2. 5 
-1.0 
-5.5 
-4.5 
-1.0 
-1.5 
-1.8 
-1.8 
-1.8 
0.8 

-1. s 
-2.0 
8. 8 
-1.8 
41. 8 
1.8 
8.8 
1.8 

la. 5 

1828 
1648 
1860 
1 4188 
11418 
1128 
1148 
1160 

1288 
1,328 
1248 
1268 
1 288 
1388 
1 32@ 
1348 
13641 
1588 

1 188 

i 338 

1.8 . 
1.5 
0.8 
1.8 

8.8 
1.0 
8.8 
8. 8 
1. e 

- e  s. .-I 

175.58 
176. 38 
177.10 
177.48 
177.68 
177. a8 
178. a8 
178. 512 

178.38 

188. 18 
ia8.58 

178.78 

179.64r 

181. 88 
181.28 
181.78 

182. 58 
182.88 

181. 98 

182. a8 

-2.5 
7.8 
1.8 
1.5 
1.8 
1.8 
1. 8 
1.5 
2.8 
1.8 
3.5 
2.5 
2.8 
2. 5 
1.0 
2. 5 
1.8 
e. 8 
e. 5 
8.8 

SOUTHWEST DRILLING 8. EXPLORRT.iON, INC. 
ST. GEORGE, UTFlH 



. 
b 

TEivtPERRTUR€/PS)%PTH DQTR 
HOLE NO: E2 1588-1 
SWDX JOB NO: 21-62 

RUN E‘ RUN DQTE: 6/26/73 

18 
28 
38 
-40 
50 
68 
78 
88 
38 
180 
118 
1 28 
130 
148 
150 
160 
178 
188 
138 
288 
218 
228 
238 
248 
258 
260 
278 
Z88 
2’98 
388 
318 
328 
338 
348 

- 358 
368 
378 
388 
338 
48u3 
418 
428 
458 
448 
458 

470 
408 
4341 
5841 

4638 

171.78 
187.20 
136.58 
282. 38 
287.88 
218.18 
213. 88 
214.68 
216. 88 
216. 88 
217. 28 

. 217.88 
218. 48 
218.88 
,315r.28 
21’3.38 
218.88 
216.48 
214.2pI 
212.48 
283.7Q 
283.58 
194.38 
134.68 
135.28 
135.68 
136.88 
136.48 
136.6Q 
19€#.7Q 

. 136.28 
135.48 
134.88 
132. 30 
131.88 
189.68 
183.28 
188.60 
188.2@ 
187.48 
186.98 
.186. 58 
186.38 

186. 28 
185.58 
185.18 

184.6E3 
184.441 

186. 18 

184.38 
I ’  

155.0 
93. 8 
58.8 
47. 8 
31.8 
23. 0 
16.8 
14.8 
8.0 
4.0 
6.8 
6. QI 
4.0 
4. 0 
1.0 
-5.0 
-24.0 

LL. 8 
-18.0 
-27.8 
-62. 8 
-86.8 
-3.8 
6.8 
4.8 
4.0 
4.8 
2.8 
1. 8 

-5. 8 
-8.8 
-14.0 
-17. 0 
-13.0 
-14. 8 
-4.8 
-6.0 
-4.8 
-8.8 
-5.0 
-4.0 
-2.0 
-2.0 
1.0 
-7.0 
-4.0 
-e. 8 
-3. 8 
-2. 8 

-33 

510 
5Z8 
a38 - 
548 
558 
568 
578 
588 

I 598 
688 
618 
628 
638 
648 
650 
668 
678 
688 
638 
788 
718 
728 
738 
748 
758 
768 
778 
788 
738 
888 
810 
828 
838 
848 
858 
868 
870 

83pI 
388 
310 
920 
938 
340 
358 
968 
378 
988 
9341 
18410 

r- 

080 

184.38 
184.28 
184.88 
183.88 
183.88 
103.78 
183.68 
183.58 
183.48 
183.48 
183.28 
183.88 
183. 88 
182.38 
182. 78 
182. 68 
ia2. 58 
ia2:zpI 

iaz. 58 
182.18 
182. 48 

182.68 
182. 68 
182.68 
182. 70 
182.88 

183.88 
103. 88 
183.88 
1ss. 18 
183.28 
103.28 
183.48 
183.60 

183.78 
183.88 
103.38 
184. 88 
184.18 
184.1@ 
104. 28 
184. 28 
184.28 
184.2@ 
184,641 
164. P 8  
185. 841 
185. la 

lee. 30 

183. 68 

SOUTHWEST DRILLING. & EXPLDRQTION, INC. 
ST. GEORGE, UTQH 

-1.0 
-1.8 
-2. 8 
-2.8 
8. 8 

-1. 8 
-1.8 
-1. 8 
-1.8 
8.8 

-2.8 
-2. 8 
8. 0 
-1.8 
-2.8 
-1.8 
-1. 0 
-3.8 
-1.0 
3.8 
1.8 
1.8 
QI. 8 
8.8 
1, 8 
1. 8 
1. 8 
1. 8 
8.8 
8.8 
1.8 
1.8 
8.8 
2.8 
2.8 
8.8 
1. 8 
1. 8 
1.8 
1.8 
1.8 
8.8 
1. 8 
8.8 
8.8 
8.8 
4.8 
2.8 
2.8 
1.8 

i 
‘ I  



. 
HOLE NO: EZ 1588-1 
SWDX JOE NO: 21-82 

DEPTH 
( FEET 1 

1810 
1828 
1830 
1840 
1858 
18616 
1878 
1888 
183pI 

’ 1188 
1118 
11216 

. 1138 
1148 
1158 
1168 
1170 

1138 
1 Z88 
1218 

1238 
1,848 
1 Z58 
1268 
1278 
128B 
1 238 
1388 
1318 
1328 
1338 
1348 
1358 
3 368 
1378 
1368 
.1338 
1488 
1418 
14Z@ 
1.438 
1448 
1458 
1468’ 
1478 
1488 
1438 
1580 

I iaa 

TEMPERQTU RE 
(DEG F) 

RUN 2 RUN DFITE: 6/26/73 

185.20 
185. 38 
185.48 
185.68 
185.70 
185.80 
186.88 
186.18 
186.38 
186.48 
186. 58 
186.88 
186.90 
187.10 
187.20 
187-38 
187.48 
187.78 
187.88 
188.88 
188.18 
188.28 
188.40 
188.78 

183.88 
183.30 
183.48 
183.58 
189.74r 
183.38 
198.18 
130.48 
198. 68 

198.88 
131.8Q 
191.38 
191.58 
131.78 

. 131.98 
132.’88 
132. 20 
13E.54r 
132.78 
132. 98 
133.18 
193.48 

134.48 

iaa. 30 

130. 70 

143.743 

GRRD I ENT DEPTH TEMPERRTURE GRQDIENT 
(DEG F/l88 FT) (FEET 1 (DEG F) (DEG F/I88 FT) __--_____-_-_-_- ..................................... 

1.8 1518 194.20 -E. 8 
1.8 1528 134.48 2 .8  
1.8 1538 134.641 2. 8 
2.8 1548 194.88 e. 8 
1. 8 1543 195. Q8 6.7 
1. a 
e. 8 
1.8 
e. 8 
1.8 
1.8 
3.8 
1.a 
e. 0 
1.8 
1 .‘0 
1.0 
3.8 
1.8 
2.8 
1.8 
1. 8 
2.8 

e. 0 
1.8 
3.0 
1.8 
1.8 
2.8 
2.0 
2.8 
3.8 
2. 8 
1.8 
1. 8 
2. 8 
3.8 
2. 0 
2.0 
2.0 
1.8 
2. 8 

2. 8 
2. 0 
2. 0 
3.8 
3.8 
7.8 

3.8 . 

. 3.8 

SOUTHWEST DRILLING 8 EXPLDRRTIDN, INC. 
ST. GEORGE, UTRH 





. TEMPERA TURE (@ F )  

t 7/27/79 (4 I 
t- 

SOUTHh'fST DRILLING B fXPLORATION I;, ?T., ~ ~ € , , U ~ ~  I , , ! , , 
1500 



TEMPERA TUZE i o  F )  

I GRADIENT PROFILE 
HOLE NO. BZ 1500-2 

- SOUTHMEST DRILLING 8 EXPLORATION 
v ST. GEORGE. UTAH I 

I 1 1 1  i l l  I l l  1 1 1 1  ison1 1 I 1 1 
1 1 1 1  

TD = 1434 
FEET 

BHT= 154.31 
DEG f 

1 1 ! 1  



3 

20 30 4 0  

f 
i 

1 1  1 1 1 1  I I I I  1 1 1 1  I l l 1  0 1 1 1 ;  i l l 1  
0 10 -40 -30 -20 - I  0 

l I , i  

- f 
r. 

- 

- - 
- - 
- I - 

1 so - - 

300 

4 50 

600 

750 

900 

1050 

1200 
INTERVAL GRADIENT PLOT 
HOLE NO. BZ 1500-2 

1350 

SUUTUNEST DRILLING 8 EXPLiIRATION 
ST. GEORGE. UTAH 

I 500 



I 

10 
28 
38 
48 
58 
68 
78 

38 
188 
118 
1 28 
138 
148 
158 
168 
178 
108 
130 
288 
210 
228 
238 
248 
258 
268 
278 
280 
238 
388 
318 
328 
338 
348 
358 
368 
378 
388 
338 
4418 
418 

. 420 
430 
448 
458 
460 
470 

. 488 
43e 
5ee 

88 

35. 48 
32.88 

88.68 
38.58 
31.00 
32. 68 
33.78 
35.28 
36.88 
38. 28 
33.88 
33.38 

180.38 
181; 68 
I@?. 2@ 
182.80 
183.28 
183.58 

184. 18 
184.48 
184.58 
184.78 
184.38 
185.88 - 
185.88 
184.38 
184.88 
1414.441 
184.33 
184.88 
183.78 
183.48 
183.18 
182. 88 
182.68 
182. 38 
182. 08 

181. 48 
181.18 

101.30 
101.20 
188.40 
90.20 

, 98.2@ 
' 9 9 . m  
168.3@ 

83.88 

183. a8 

101. a4r 

iai. m 

-34.8 
-38.8 
-4.8 
19.8 
13.0 

11.8 
15. 8 
16.8 
14.0 
8.0 
3.8 
18. 8 
7 .0  
6.8 
6.0 
4.8 
3. 8 
3.8 
3.8 
3.8 
1.0 
2. 8 
2.0 * 

1. 8 
8.8 

-1.8 
-1.0 
-4.8 
-2. 8 
-2.8 
-3.8 
-3. @ 
-3.8 
-3. 8 
-E.  8 
-3.8 
-3.8 . 

-e. 0 
-4.8 
-3. 8 

1.8 
1.8 

-1.8 
-8.8 

-22. 0 
8.0  

13.0 

a. 0 

a. 0 

518 
dLG? 

438 
548 
dd8 
568 
578 
508 
530 
688 
610 
628 
638 
648 
658 
660 
670 
688 
638 
788 
710 
728 
738 
748 
758 
768 
778 
788 
738 

010 
82@ 

c .> 
I=-- 

rc  

a m  

a38 
a40 
a m  
a68 
878 
888 

388 
318 
328 
338 
348 
358 
368 
378 

338 
1888 

a38 

388 

181.88 
181.38 . . 
101.58 
181. 68 
1Q1.78 
101.88 
181.38 .. 
182.18 
182. 58 
182. 78 
182.38 
183.88 
183.18 
183.2@ 
183. 58 
183.78 

184. 18 
184.48 
184.88 
185.20 
185.68 
186.88 
186.48 
186. 38 
187.18 
187.68 
187.08 
188.38 
183. 18 
183.48 
1y13.68 
318.18 
118.38 
111.38 
111.48 
111.78 
113.18 
115.48 
113.68 
114.38 
115.38 
116.88 
117.58 
117.88 
110.28 
116.68 
113. 28 
lZ8. 88 
128. 48 

18s. a8 

S O W H U E S T  DgILLING B EXPLORRTIDN, INC. 
ST. GEORGE, UTFIH 

7. 8 
3. 8 
2.0 
1.8 
1.8 
1.8 
1.8 
e. 8 
4.8 
2.8 
2. 8 
1. 0 
1.8 
1.8 
3.8 
2.8 
1.8 
3.8 
3. 8 
4.8 
4.0 
4. 8 
4.8 
4.8 
5.8 
e. 8 
5. 8 
2.8 
5.8 
6 .  Izr 
3.8 
2.8 
5. 8 
0. 8 
4.0 
1.8 
3. QI 
14.8 
3.8 
2.8 

13.8 
18.8 
3.8 
7. 8 
3.8 
4.8 
6.8 
4.8 
8.0 
4. e 



HOLE N5: BZ 1588-2 
SWDX JOE NO: 21-82 

RUN 1 RUN DfiTE: 7/27/73 

DEPTH TEMPERQTURE GRRDIENT 
(FEET) (DEG F/188 FT) ---------------- (DEG F) _-_---------- -------- 
1818 128. 38 5.0 
1 B 2 8  121. 68 7.8 
1838 122. 58 3.8 
1848 123. 88 5.8 
1858 123. 48 4.8 
1868 124. 88 6.8 
1878 125.88 18. 8 
1888 125= 68 6.8 
18'38 126. 18 5.8 
1188 126.38 a. 8 
1118 127.58 6.8 
1128 128.18 6.8 
1138 128.78 6.8 
1148 123.38 6. 8 
1158 123.88 5.8 
-1168 138.18 3. 8 
1170 138.58 4.8 
1188 131.28 7.8 
1138 131.68 4.0 
1288 132.88 4.8 
1218 133.48 4.8 
1 228 133.18 7.8 
1238 134.18 18.8 
1248 134.88 7.8 
1258 136.88 12. 8 
1268 136.28 2.8 
1278 136.38 7.8 
1288 138.88 11.8 
1238 133.88 18.8 
1388 148.88 18. 8 
1318 141.88 18.8 
1 328 L42. 88 18.8 
1338 143.18 11.8 
1348 143.88 7.8 
1358 144. 38 1 11.8 
1368 145.38 18. 8 
1378 147. E!@ 13.8 
1388 148.2s 18.8 
1338 143.58 13.8 
1488 158.68 11.8 
1418 151.38 13. 8 
1428 153.88 11.8 
1438 154.18 11.8 
1434 154.38 5.8 

SOUTHWEST DRILLING R EXPLORQTION, INC. 
ST. GEORGE, UTFIH 

I 
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	158
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	248
	318
	a40

