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RESEARCH CORING IN THE CASCADES 
A STATUS REPORT 

and Phillip M. Wright (1) and Joseph N. Moore (1) 

(1) University of Utah Research Institute, Earth Science Laboratory, 391 Chipeta 
Way, Suite C; Salt Lake City, UT 84108 

ABSTRACT 

The H igh Cascades v o l c a n i c p r o v i n c e 
h a s l o n g been s u s p e c t e d t o c o n t a i n 
c o n s i d e r a b l e g e o t h e r m a l p o t e n t i a l . 
H o w e v e r , f e w d e e p w e l l s h a v e been 
d r i l l e d , and much o f t h e da ta t h a t have 
b e e n a c c u m u l a t e d a r e p r o p r i e t a r y . I n 
r e s p o n s e t o t he need t o o b t a i n a b e t t e r 
u n d e r s t a n d i n g of t h e Cascades r e g i o n , t h e 
U . S . D e p a r t m e n t o f E n e r g y , G e o t h e r m a l 
Techno logy D i v i s i o n , sponsored a c o o p e r a ­
t i v e r e s e a r c h program w i t h i n d u s t r y based 
a r o u n d o b t a i n i n g d a t a f r o m r e s e a r c h 
c o r e h o l e s . T h i s p a p e r i s a p r o g r e s s 
r e p o r t on t h e t h r e e c o r e h o l e s comp le ted 
t o d a t e , i n c l u d i n g a summary of d r i l l i n g 
h i s t o r i e s and a d e s c r i p t i o n o f t h e s c i e n ­
t i f i c s t u d i e s unde rway and of t h e open 
f i l e da ta a v a i 1 a b l e . 

INTRODUCTION 

The Cascades i s an a r e a w i t h h i g h 
g e o t h e r m a l p o t e n t i a l , b u t w i t h f e w 
s u r f a c e m a n i f e s t a t i o n s . The l a c k o f 
w idesp read s u r f a c e geo the rma l a c t i v i t y i s 
g e n e r a l l y b e l i e v e d t o r e s u l t f r o m t h e 
m a s k i n g o f s y s t e m s by d o w n w a r d and 
l a t e r a l movement of c o l d meteor-i c w a t e r . 
In 1 9 8 5 , t he U.S. Depar tment o f E n e r g y , 
Geothermal Techno logy D i v i s i o n , i n i t i a t e d 
t h e C a l d e r a R e s e r v o i r I n ve s t i g a 1; i on 
P r o g r a m t o e v a l u a t e t h e e f f e c t s o f t h e 
n e a r - s u r f a c e h y d r o l o g i c r e g i m e and t o 
o b t a i n l i t h o l o g i c , h y d r o l o g i c , and 
s t r u c t u r a l da ta on t h e Cascades . 

. T h e DOE p r o g r a m h a s f o u r m a i n 
e l e m e n t s : . 1) c o s t s h a r i n g w i t h i n d u s t r y 
. in c o r i n g r e s e a r c h h o l e s ; 2) a c q u i s i t i o n 
of l i t h o l o g i c , g e o p h y s i c a l , and h y d r o l o ­
g i c d a t a w i t h i n and b e l o w t h e s h a l l o w 
h y d r o l o g i c r e g i m e ; 3) da ta i n t e r p r e t a t i o n 
a n d i n t e g r a t i o n ; a n d , 4 ) o p e n f i l e 
r e l e a s e o f d a t a and c o r e , as w e l l as 
p u b l i c a t i o n of t e c h n i c a l r e p o r t s and case 
h i s t o r i e s . 

Summar ies o f d r i l l i n g h i s t o r i e s and 
d e s c r i p t i o n s o f t h e a v a i l a b l e da ta and 
s c i e n t i f i c s t u d i e s a re p r e s e n t e d i n t h i s 
p a p e r f o r t h r e e ho les d r i l l e d under t h e 
DOE p r o g r a m : Clackamas Thermal G r a d i e n t 
H o l e #1 ( C T G H - 1 ) , d r i l l e d by T h e r m a l 
Power C o . ; and GeoNewberry h o l e s # 1 and 
§ 3 (GEO N- l and GEO N - 3 ) , d r i l l e d by GEO 
O p e r a t o r C o r p o r a t i o n . CTGH-1 i s l o c a t e d 
a p p r o x i m a t e l y 10 m i l e s n o r t h o f M t . 
J e f f e r s o n , w h i l e GEO N- l and GEO N-3 are 
l o c a t e d on t h e s o u t h e r n and n o r t h e r n 
f l a n k s , r e s p e c t i v e l y , o f t h e N e w b e r r y 
v o l c a n o . F i g u r e 1 shows t h e l o c a t i o n o f 
t hese h o l e s . 

F i g u r e 1 . L o c a t i o n map of co re h o l e s . 

CORING SUMMARY 

CTGH-1 

CTGH-1 was r o t a r y d r i l l e d t o a dep th 
of 527 f e e t , and then diamond co red t o a 
t o t a l d e p t h o f 4 , 8 0 0 f e e t . The h o l e 
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r e q u i r e d 93 days t o c o m p l e t e ; however . There were s e v e r a l t e c h n i c a l p rob lems 
o n l y 58 days were spent d r i l l i n g . CTGH-1 e n c o u n t e r e d i n t h e d r i l l i n g o f GEO N-3. 
has n o t been p l u g g e d and abandoned a t ' D u r i n g t h e c h a n g e - o v e r f r o m r o t a r y 
t h i s p o i n t . T h e h o l e c o n d i t i o n i s d r i l l i n g t o w i r e l i n e c o r i n g , t h e i n i t . i a l 
b e l i e v e d t o be good so t h a t deepen ing may a t t e m p t s a t cemen t i ng t h e c a s i n g were no t 
be p o s s i b l e . s u c c e s s f u l . In a d d i t i o n , t h e BOP t e s t e d 

n e g a t i v e due t o f a u l t y e q u i p m e n t . One 
T h e r e w e r e s e v e r a l u n a n t i c i p a t e d ' s i g n i f i c a n t p rob lem t h e o t h e r two ho les 

d e l a y s d u r i n g t h e d r i l l i n g o f CTGH-1 . d i d not have was c o n s i s t e n t c a v i n g i n t he 
F i r s t , t h e a t t e m p t t o r u n a c o n d u c t o r c i n d e r / a s h u n i t s . T h i s was p a r t i c u l a r l y a 
i n t o t h e top 40 f e e t of g l a c i a l b o u l d e r s p r o b l e m when p u l l i n g out o f t h e h o l e t o 
and t i l l was n o t i n i t i a l l y s u c c e s s f u l . change b i t s . In one i n s t a n c e , t h e c a v i n g 
L a t e r , d u r i n g ' t h e change -ove r f rom r o t a r y caused the HQ.rods t o s t i c k . A f t e r f u t i l e 
d r i l l i n g t o w i r e l i n e c o r i n g , t h e r e were a t t e m p t s a t r e t r i e v a l - , as w e l l as a l o s s 
p rob lems s e t t i n g t he c a s i n g t o the bo t tom o f 138 f e e t o f p r e v i o u s l y d r i l l e d h o l e , 
o f t h e h o l e . I n a d d i t i o n , t h e i n i t i a l t h e HQ r o d s were cemented i n . p l a c e and 
t e s t of t he BOP d e t e c t e d a l e a k , r e q u i r - , t h e ho le was r e e n t e r e d w i t h NQ r o d s . Once 
i n g a new f l a n g e . A n o t h e r s i g n i f i c a n t a g a i n , t h i s l i m i t e d g e o p h y s i c a l l o g g i n g , 
d e l a y o c c u r r e d d u r i n g c o r i n g at a dep th . 
o f 4 ,203 f e e t , when t h e HX rods p a r t e d a t Compar ison o f D r i l l i n g H i s t o r i e s 
823 f e e t . A f t e r u n s u c c e s s f u l a t t e m p t s a t 
r e t r i e v a l , c o r i n g was c o n t i n u e d w i t h NX Depth p e n e t r a t i o n p r o f i l e s a re shown 
r o d s , and t h e HX rods were l e f t i n th^^ i n F i g u r e 2 f o r t h e t h r e e h o l e s . The 
h o l e as c a s i n g . T h i s p r e c l u d e d t h e ' ^ - o v e r a l l d a i l y p e n e t r a t i o n r a t e f o r CTGH-1 
c o l l e c t i o n o f , a f u l l s u i t e o f g e o p h y s i c a l was 88 f e e t / d a y . For GEO N - l , t he o v e r a l l 
l o g s , s i n c e some l ogs can not be run i n a d a i l y p e n e t r a t i o n r a t e t o 4 ,000 f e e t was 
cased h o l e . F i n a l l y , a t a dep th o f 4 ,800 69 f e e t / d a y . F i n a l l y , f o r GEO N-3 , t he 
f e e t , t h e U.S. F o r e s t S e r v i c e shu t down o v e r a l l p e n e t r a t i o n r a t e was 68 f e e t / d a y . 
r i g o p e r a t i o n s because of a C lass E f i r e A c c o r d i n g t o Thermal Pov(er .Co. ( 1 9 8 7 ) , no 
r i s k . The r e s u l t s o f a t e m p e r a t u r e survey. s y s t e m a t i c r e l a t i o n s h i p between p e n e t r a -
r u n n i n e days a f t e r t h e s h u t d o w n , i n t i o n r a t e , r o c k t y p e a n d / o r d e g r e e o f 
w h i c h t h e b o t t o m - h o l e t e m p e r a t u r e was f r a c t u r i n g was d i s c e r n e d . Th is seems t o 
f o u n d t o be 99°C ( 2 1 0 0 F ) , l e d t o a a p p l y t o t h e N e w b e r r y v o l c a n o h o l e s as 

r d e c i s i o n no t t o»d r i 1 1 v ( \ a . w e l l . 

^*^ Core r e c o v e r y was e x c e l l e n t i n CTGH-1 i 
GEO N- l and GEO N - l , a v e r a g i n g n e a r l y lOOJ. In 

GEO N - 3 , co re r e c o v e r y was e q u a l l y good 
GEO N - l was r o t a r y d r i l l e d t o a i n t he b a s a l t i c - a n d e s i t e f l o w s . However, 

dep th of 487 f e e t , and t h e n diamond cored GEO N-3 had s e v e r a l t h i c k s e c t i o n s o f 
t o a t o t a l dep th o f 4 ,550 f e e t (Swanberg c i n d e r s and ash where core r e c o v e r y was 
and Combs, 1 9 8 5 ) . Data and co re o b t a i n e d s i g n i f i c a n t l y l o w e r . D u r i n g r o t a r y 
t o a d e p t h o f 4 , 0 0 0 f e e t a r e i n t h e d r i l l i n g o f t h e u p p e r p o r t i o n s o f t h e 
p u b l i c d o m a i n . D r i l l i n g p r o g r e s s e d h o l e , c u t t i n g s were c o l l e c t e d o n l y i n 
s m o o t h l y ; out of t he 59 days r e q u i r e d t o C T G H - 1 . T h e r e was c o n t i n u a l l o s s o f 
reach a dep th of 4 ,000 f e e t , 54 days were c i r c u l a t i o n d u r i n g r o t a r y d r i l l i n g o f t h e . 
spent d r i l l i n g . GEO N- l has been schedu- Newberry h o l e s , w i t h no r e t u r n s , 
l e d t o be p l u g g e d a n d p e r m a n e n t l y 
abandoned b e f o r e September o f 1988. A d e t a i l e d i t e m i z a t i o n o f p r o j e c t 

e x p e n d i t u r e s f o r CTGH-1 i s g i v e n i n Tab le 
There were o n l y a few minor prob lems l a . App rox ima te e x p e n d i t u r e s f o r GEO N- l 

i n t he d r i l l i n g of GEO N - l . Du r ing r o t a r y and GEO N-3 a r e g i v e n i n Tab le l b . The • 
d r i l l i n g , t h e r o d s p a r t e d , l e a v i n g t h e o v e r a l l u n i t c o s t f o r C T G H - 1 was 
r o d s , sub and b i t i n t h e h o l e , and $ 9 5 / f o o t ; f o r GEO N - l t h e o v e r a l l cos t 
r e q u i r i n g r e m o v a l w i t h a t a p . An a d d i - was $ 7 2 / f o o t ( n o t i n c l u d i n g l o g g i n g and 
t i o n a l de lay o c c u r r e d d u r i n g t he change- d e m o b i l i z a t i o n ) ; and f o r GEO N-3 t h e c o s t 
o v e r f r o m r o t a r y d r i l l i n g t o w i r e l i n e was $ 9 0 / f o o t . 
c o r i n g , when l eaks were d e t e c t e d i n t he 
BOP. 

DATA ACQUISITION AND AVAILABILITY 
GEO N-3 1 

\ A s i g n i f i c a n t amount of d a t a has been 
GEO N-3 was r o t a r y d r i l l e d t b a dep th o b t a i n e d on t h e l i t h o l o g i e s , t e m p e r a t u r e x 

of 454 f e e t and t h e n diamond cored t o t h e g r a d i e n t s , and h y d r o l o g i c reg imes o f t h e V 
t o t a l dep th of 4 ,002 f e e t . Of t h e 60 \days areas p e n e t r a t e d by t he c o r e h o l e s . Sim- ^ . 
on s i t e , 46 were spen t d r i l l i n g . GEO N-3 p l i f i e d l i t h o l o g i c c o l u m n s f o r CTGH-1, \ . 
i s schedu led t o be p lugged end abandoned GEO N- l and GEO N-3 a re g i v e n i n F i g u r e 
b e f o r e September , 1988. 3 . For more d e t a i l e d i n f o r m a t i o n , r e f e r i j « -

ZL 
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GEO N - 3 

Drilling Time (Days) 
50 IPO 

1000 -

2000 -

3000 

4000 

5000"- SOOQl- 5000 L 

F i g u r e 2 . Dep th p e n e t r a t i o n p r o f i l e ^ f o r CTGH-1, GEO N - l , and GEO 
based on d a i l y d r i l l i n g r e p o r t s i n open f i l e d a t a . 

N-3. Informati on 

TABLE la. 

Detailed Itemization of Expenditures for 
CTGH-1 (based on CTGH-1 Final Technical 
Report by Thermal Power Co., 1987). 

TABLE lb. 

Estimate of Expenditure for GEO N-l and 
GEO N-3 (based on daily drilling reports 
by GEO Operator Corp.) 

ROAD, SITE AND LOCATION 
RIG MOB/DEMOB 
RIG 
TRUCKING X HAULING 
DRILL SITE GEOLOGISTS 
MUD i CHEMICALS 
CEMENT MATERIALS 
GEOPHYSICAL LOGGING 
DRILL BITS & TOOLS 
OUTSIDE LABOR 
OTHER EVALUTATION 
OTHER 
CONDUCTOR CASING 
SURFACE CASING 
WELLHEAD EQUIPMENT 
CAMP S CATERING 

TOTAL: 
OVERALL COST/FT = 

$-11 
$10 
296 
$3 
$26 
$24 
$9 

$10 
$23 
$1 
$6 
$14 

$10 
$2 
$4 

544 
000 
807 
890 
560 
618 
141 
032 
493 
424 
954 
125 
p419 
589 
589 
271 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

$456TS^.OO 
$4 56?ffi6E74.''O0$ft 
$95/fT^ •- " ' 

RIG MOBILIZATION 
ROTARY DRILLING 
CEMENTING CASING, 
INSTALLING BOP 
WIRELINE CORING 
LOGGING AND 
DEMOBILIZATION 

J> 

GEO N-l 

$3,000 
$31,953 

$17,830 
$233,776 

TOTAL COST $286,559 
(to 4000' ) 

GEO N-3 

$8,723 
$24,957 

$3 7,619 

$360,443 



. . , - . - „ . -sMc.occicu iiLEioiogic columns and temperature-depth profiles for C T G H - 1 , G E 
N-l, and,GEO N-3. Temperature-depth curves based on Blackwell and Steele (1987); MRT 
d a t a , shown by " x " s , frora open file reports. CTGH-I and GEO N-l lithologic columns 
modified from Sibbett, unpublished data. 

- ^ 6£0 
t he d r i l l i n g o fAN-3 t h a t 
i n GEO N- l and CTGH-1. 

was not p r e s e n t 

F i g u r e 3 a l s o compares t he t e m p e r a ­
t u r e s m e a s u r e d by B l a c k w e l l and S t e e l e 
( 1 9 8 7 ) , w i t h t h o s e r e c o r d e d u s i n g a 
max imum r e c o r d i n g t h e r m o m e t e r (MRT) 
d u r i n g d r i l l i n g . The t e m p e r a t u r e 
p r o f i l e s f o r GEO N- l and GEO N-3, a f t e r 
a l l o w i n g the w e l l s t o s t a b i l i z e , appears 
t o r e f l e c t i n t r a - h o l e f l u i d f l o w ( B l a c k -

_ % ^ y w e l l and S t e ^ 1 9 8 7 ) . In GEO N-3, t hey 
{/y \ suggest t h a t t he t e m p e r a t u r e d i s t r i b u t i o n 

r e s u l t s f rom upward movement o f water,^i-n-
• » . ^ t h e w e l l b o r e . S i mi 1 a r 1 y 'T t lT? ' t h e r ma 1 

p r o f i l e of GEO N- l c o u l d be produced by 
d o w n w a r d f l o w o f w a t e r w i t h i n t h e 
w e l l b o r e . 

^ ; 

S i n c e t e m p e r a t u r e s m e a s u r e d d u r i n g 
d r i l l i n g may be reco rded b e f o r e any s i g ­
n i f i c a n t i n t r a - h o l e f l u i d fJow had begun , 

- ^ MRT da ta shou ld p r o v i d e a ^ ^ i ndi ca t i o n o f 
t h e dep th t o the base o f ' t h e c o l d - w a t e r 
h y d r o l o g i c r e g i m e . F i g u r e 3 shows t h a t 
t h e MRT t e m p e r a t u r e s a re n e a r l y c o n s t a n t 
w i t h dep th i n t he upper p o r t i o n s o f a l l 
t h r e e h o l e s . B e l o w t h i s z o n e , t h e 

g r a d i e n t s i n c r e a s e and h i g h e r t e m p e r a t u r e 
are r e c o r d e d . We s u g g e s t , based on t h e s e 
measurements , t h a t t he l owe r boundary o f 
t h e c o l d - w a t e r r e g i m e i s l o c a t e d a t 
d e p t h s o f a b o u t 3 ,500 f e e t in-GEO N- l 
GEO N-3, and a t 1,600 f e e t i n CTGH-1. 

C o m p a r i s o n o f t h e t h e r m a l p r o f i l e s 
w i t h t h e l i t h o l o g i c l o g s d e m o n s t r a t e s 
t h a t f l u i d movement may be i n f l u e n c e d by 
rock t y p e . For examp le , i n GEO N-3 , f l o w 
o u t o f t h e w e l l b o r e occu rs - a round 1,800 
t o 1,900 f e e t i n an u n c o n s o l i d a t e d c i n d e r 
and ash u n i t . The w a te r appears t o e n t e r 
t h i s w e l l i n i n t e r b e d d e d p y r o c l a s t i c s and 
b a s a l t s . A d d i t i o n a l i n f o r m a t i o n on GEO N-
1 and GEO N-3 i s g i v e n by B l a c k w e l l and 
S . t e e l e ( 1 9 8 7 ) . GEO N - l has a l s o been 
summarized by Swanberg and Combs ( 1 9 8 6 ) . 

Geophys ica l w e l l l ogs were run i n a l l 
t h r e e h o l e s s h o r t l y a f t e r h o l e comp le ­
t i o n . In bo th CTGH-1 and GEO N-3, i t was 
no t p o s s i b l e t o o b t a i n comp le te l o g s due 
t o t h e c a s i n g . Tab le 2 l i s t s t h e l o g s 
a v a i l a b l e , and t h e c o r r e s p o n d i n g dep th 
i n t e r v a l s . 

4 
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TABLE 2. 

Geophysical Well Logs, Avai1able. For copies contact: Rocky Mountain Well Log Service; 
P.O. Box 3150; Denver, Colorado 80201. 

TEMPERATURE 

CALIPER 

GAMMA RAY 

SPONTANEOUS 
POTENTIAL 

RESISTIVITY 
15" - 64" 

INDUCTION 

ACOUSTIC 

ACOUSTIC FRACLOG 

NEUTRON 

GAMMA - GAMMA 
DENSITY 

INDUCED 
POLARIZATION -

LATERALOG 

DENSILOG, NEUTRON 

GUARD RESISTIVITY 

CTGH-1 

16 t 516.5.ft; 0 - 4785 ft 

10 - 514 ft; 4100 - 4800 ft 

•fe - 4800 ft 

35 - 516 ft; 4200 - 4798 ft 

GEO N-l GEO N - 3 

5 - 515.5 ft; 4200 - 4799 ft 

225 - 4425 ft 

0 - 4800 ft 

0 - 510'ft; 776 - 900 ft • 

4200 - 4799 ft 

4200 - 4798 ft 

20 - 614 ft 

0 - 4000 ft 50 - 4002 ft 

•^0 - 4000 ft -71690 - 3999 ft 

0 - 4000 ft 50 - 1592 ft 

0 - 4000 ft 

0 - 4000 ft 

0 - 4000 ft 

0 - 4000 ft 

. 0 - 4000 ft 1700 - 4001 ft 

50 - 4000 ft 

1592 ft 

Analysis of the well logs is present­
ly being conducted. There are several 
other scientific studies underway on the 
three coreholes. Table 3 lists these 
studies as well as the entities that are 
conducting the studies. In addition, an 
attempt will be made to obtain a fluid 
sample from GEO N-3 before the hole is 
plugged and abandoned. 

dri 1 1 ed to 
a temperat 
and Steele, 
been halte 
geothermal 
evaluated . 
thi s evalua 
(1987) and 
continued 
and dataysi 
]̂ ol̂ _espfunde 
wilj Decome 
hole. 

A summary of open-file data is given 
in Table 4. Core from the three holes is 
also available for inspection at the A f A W ^ 
University of Utah Research Institute 
sample library by appointment. SUMMARY 

approximately 4-r5#e'feet, with 
ure at TD o f ^ ^ H S ^ (Bl ackwel 1 

1987). However, drilling has 
d while possible effects of 
development on Crater Lake are 
Some of the issues surrounding 
tion are discussed by La Fleur 
Sammel and Benson (1987). If 

drilli ng is approv.ed^ studies 
mi 1 a r toVa'cquired Oin the other 
r ,the'"D0E cost-share .progran^' 
available for the Crater Lake 

LO \ . 

An a d d i t i o n a l c o r e . h o l e 'has been 
d r i l l e d a l o n g t h e eas t - s i de o f C r a t e r 
Lake N a t i o n a l P a r k , Oregon by C a l i f o r n i a 
Energy as p a r t of t he D O E / I n d u s t r y c o s t -
s h a r e p r o g r a m ( l o c a t e d s o u t h o f a r e a 
shown i n F i g u r e 1 ) . The h o l e has been 

As p a r t o f a D O E - i n d u s t r y c o o p e r a t i v e 
r e s e a r c h p r o g r a m , t h r e e deep ho les were 
cored i n t he Cascades t o dep ths o f 4,000^ 
- 5 , 0 0 0 f e e t . The main o b j e c t i v e o f t h e 
program was t o p e n e t r a t e t h e n e a r - s u r f a c e 
h y d r o l o g i c reg ime and o b t a i n l i t h o l o g i c . 

VO 

O? 

< r 

5 
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- ^ 

^ 

hydrologic and structural data on the 
Cascades that would be available to the 
public. The near-surface hydrologic 
regime was penetrated by all three holes, 
and the appropriate data collected. At 
the present, studies on these three holes 
are still underway. 

Table 3. 

Scientific Studies Underway or Reported 

Table 4. 

Open File data available, 
contact the authors. 

CTGH 
-1 

DAILY DRILLING X 
REPORT 

DRILLING AND X 
COMPLETION HISTORY 

For copies 

GEO 
N-l 

GEO 
N-3 

oe-^ ̂ ^ ^ 
^ ^ ' ^ ^ 

CTGH-* 

HEAT FLOW 

DOWNHOLE Hg 

ALTERATION 

VOLCANIC 
STRATIGRAPHY 

CORRELATION OF 
ELECTRIC LOGS WITH 
ALTERATIOfii»WNALYSIS 
OF WELL LOGS 

GEOCHEMISTRY OF 
FLUIDS AND ROCKS 

AGE DATA 

PETROGRAPHIC 
ANALYSIS 

SYNTHESIS OF DATA 
TO DEVELOP MODEL 

CORE STUDIES 

- 1 

SMU 

--

USGS 

DOGAMI 

UURI 

--

--

--

DOGAMI 

UURI 

GEO 
N-l 

SMU 
GEO 

GEO 

USGS 
GEO 

Univ. 
of Wyo 

UURI 

GEO 

GEO 

GEO 

--

UURI 

GEO 
N-3 

SMU 
GEO 

GEO 

USGS 
GEO 

Univ. 
of Wyo 

UURI 

GEO 

GEO 

GEO 

--

UURI 

LITHOLOGIC LOG 

CORE RECOVERY LOG 

CORE PHOTOS 

TEMPERATURE DURING 
DRILLING 

STANDING FLUID LEVEL 

TEMPERATURE LOG 

GRAPHIC DRILLING LOG 
(lithology, temp. 
from MRT, penetration 
rate , water level. 
lost circulation 
zones) 

SECONDARY MINERALOGY 
DESCRIPTION 

HOLE COMPLETION 
SCHEMATIC 

TABLE OF MEASURED 
THERMAL CONDUCTIVITY 

FINAL REPORTS 

X 

X 

X 

X 

X 

X 

X 

X 

ACKNOWLEDGEMENTS 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

"?>, 

SMU - Southern Methodist University 

GEO - GEO Operator Corp. 

-USGS - United States Geological Survey 

'A DOGAMI - Oregon Dept. of Geology and 
•yjL» ^and Mineral Industries 

Cji. "~7Univ of WYO - University of Wyoming 
Dept. of Geology 

UURI - University of Utah Research 
Institute - Earth Science Laboratory 

This program has been supported by the 
U. S. Department of Energy, Geothermal 
Technology Division and Idaho Operations 
Office. Marshall Reed and Susan 
P r e s t w i c h of DOE have managed the 
program. UURI has been supported under 
Contract No. DE-AC07-85ID12489. 
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