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COMPILATION OF CORES AND CUTTINGS FROM 

U.S. GOVERNMENT-SPONSORED GEOTHERMAL WELLS 

Mark Mathews, David T. Gambi l l ,  
and John C. Rowley 

ABSTRACT 

T h i s  compendium lists t h e  r e p o s i t o r i e s  ho ld ing  
geothermal c o r e  and well c u t t i n g s  from U.S. government- 
sponsored geothermal wells. Also,  a p a r t i a l  l i s t i n g  o f  
c o r e s  and c u t t i n g s  from these wells is t a b u l a t e d ,  a long  
w i t h  r e fe renced  r e p o r t s  and l o c a t i o n  maps. These samples 
are a v a i l a b l e  t o  t h e  p u b l i c  f o r  research i n v e s t i g a t i o n s  
and s t u d i e s ,  u s u a l l y  fo l lowing  submission of an appro- 
p r ia te  r e q u e s t  f o r  u se  o f  t h e  samples. 

The purpose of t h i s  compi la t ion  is t o  s e r v e  as a 
p o s s i b l e  sou rce  o f  c o r e s  and c u t t i n g s  t h a t  might a i d  i n  
enhancing rock p rope r ty  s t u d i e s  i n  suppor t  o f  geothermal 
l o g  i n t e r p r e t a t i o n .  

INTRODUCTION 

The purpose of t h i s  compi l a t ion  is  t o  i d e n t i f y  t h e  r e p o s i t o r i e s  of c o r e s  
and d r i l l  c u t t i n g  c o l l e c t i o n s  from geothermal wells. Special emphasis is  
p laced  on c o l l e c t i o n s  t h a t  have been suppor ted  by t h e  U.S. Government. T h i s  
emphasis was f e l t  t o  be impor tan t  because access t o  these v a l u a b l e ,  bu t  
scarce, samples is a v a i l a b l e  t o  researchers w i t h  a p p r o p r i a t e  p r o j e c t s .  

P e t r o p h y s i c a l  p r o p e r t i e s  o f  c o r e  and well c u t t i n g s ,  a s p e c i f i c  area of 
geothermal l o g  i n t e r p r e t a t i o n ,  gene ra t ed  t h e  need t o  l o c a t e  and i d e n t i f y  
sou rces  f o r  samples from geothermal wells. Response o f  l ogg ing  t o o l  s e n s o r s  
t o  rock  types  and &I s i t u  p r o p e r t i e s  is a c r u c i a l  i s s u e  i n  de te rmining  res- 
e r v o i r  p r o p e r t i e s ,  l o c a t i n g  producing zones ,  e v a l u a t i n g  p e r m e a b i l i t y ,  and 
g e n e r a l l y  p rov id ing  r e s e r v o i r  parameters. Reliable and precise d e f i n i t i o n  of 
geothermal well l i t h o l o g i e s ,  s i z e  o f  r e s e r v o i r s ,  p roduc t ion  p r o j e c t i o n s ,  f i e l d  
d r i l l i n g  strategies, and r e s o u r c e  q u a l i t y  (Rigby, 1979) depend on p rope r  i n t e r -  
p r e t a t i o n  of  w e l l  l ogs .  Improvements i n  t h i s  technology depend on expe r i ence  
obta ined  i n  p r o p e r t y  measurements made on rock  samples and on c o r e  and d r i l l  
c u t t i n g s  ob ta ined  from geothermal wells. Although c u t t i n g s  are r o u t i n e l y  
o b t a i n e d ,  c o r e s  are less o f t e n  t aken  and ,  t h e r e f o r e ,  c o r e  a v a i l a b i l i t y  is 
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impor tan t  i n  r e s e a r c h  s t u d i e s  r e l a t i n g  t o  geothermal l o g  i n t e r p r e t a t i o n  
(Sanyal  et  a l . ,  1980). The re fo re ,  t o  s t r e n g t h e n  t h e s e  s t u d i e s ,  r e s e a r c h e r s  i n  
t h i s  area need a c c e s s  t o  a l l  p o s s i b l e  s o u r c e s  of geothermal well samples. A 
POTENTIAL SOURCES 

Two p r i n c i p a l  s o u r c e s  o f  c o r e s  and c u t t i n g s  e x i s t  as a r e s u l t  of U.S. 
Government-funded geothermal programs. The first is summarized i n  Table  I ,  
where samples and r e p o s i t o r i e s  are l i s t e d .  Tab le  I1 g i v e s  t h e  i n d i v i d u a l s  t o  
be con tac t ed  t o  o b t a i n  in fo rma t ion  and p o t e n t i a l  access t o  t h e  samples l i s t e d  
i n  Table  I. Table  I11 r e c o r d s  t h e  i n v e n t o r y  o f  c o r e s  and samples a v a i l a b l e  a t  
each o f  t h e s e  r e p o s i t o r i e s .  

I n  a d d i t i o n  t o  t h e  U.S. Department o f  Energy, D iv i s ion  of  Geothermal 
Energy sponsored wells, an e x t e n s i v e  industry-coupled c o r i n g ,  sampling, and 
logging  cos t - shared  program h a s  y i e l d e d  a s i g n i f i c a n t  number of  c o r e s  and sam- 
p le s .  These ho ld ings  are i n  a r e p o s i t o r y  a t  t h e  Ea r th  Sc ience  Labora tory  
(ESL), U n i v e r s i t y  o f  Utah Research I n s t i t u t e  ( U U R I ) ,  and are l i s t e d  i n  
Table  I V .  Access t o  t h e s e  samples is through: 

P. M. Wright 
U n i v e r s i t y  of Utah Research I n s t i t u t e  
E a r t h  Sc ience  Labora tory  
420 Chipe ta  Way, Ste. 120 
S a l t  Lake C i t y ,  Utah 84108 

Although no t  s p e c i f i c a l l y  surveyed du r ing  t h e  compi l a t ion ,  t h r e e  o t h e r  
c o n t a c t s  f o r  p o t e n t i a l  s o u r c e s  f o r  c o r e s  and samples are: 

The C o n t i n e n t a l  D r i l l i n g  f o r  S c i e n t i f i c  

Nancy W. Howard 

GSA, November 5 ,  1979 

Purposes Data Management Program 

UCRL-828-19 

Well-Sample and Core Repos i to ry  

C. K. F i s h e r  and M. P. Erupa 
DO1 USGS Open F i l e  Report  77-567 
1977 

o f  t h e  United States and Canada 

Inven to ry  o f  D r i l l i n g  Act ivi t ies  o f  t h e  

L. J. P. Muff le r  and C. L. Hofe l ing  
Open F i l e  Report  79-1567 
F i s c a l  Years 1979-1980 

U.S. Geo log ica l  Survey i n  t h e  U.S. 
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TABLE I 

SUMMARY OF U.S. GOVERNMENT-SPONSORED 
GEOTHERMAL CORE AND CUTTING HOLDINGS - 1979 

Hole o r  Cored I n t e r v a l  
Well Iden- Depth Fee t  Source  

Reference Region/Location/Area Operator  t i f i c a t i o n  ( m )  Comments 

A. ATLANTIC COASTAL PLAIN 

North Caro l ina  DOE c19 (226) 32 h o l e s  (300 q deep) d r i l l e d  Cos ta in  e t  a l . ,  
V i r g i n i a  DOE C2 4 (306.3) Oct. 1978 t o  March 1979. Fig. A-1 ( 7 ) a  
V i r g i n i a  DOE C25 (302.4) C u t t i n g s  c o l l e c t e d  every 3 m; 
V i r g i n i a  DOE C26 (301.8) two c o r e  a t t e m p t s ,  one i n  
Maryland DOE C28 (306.0) sed iments ,  o t h e r  near  t o t a l  
Maryland DOE c29 (304.6) depth. Thermal c o n d u c t i v i t y  
Maryland DOE C30A (368.0) d a t a  and l i t h o l o g i c  d e s c r i p t i o n s  
Maryland DOE C3 1 (304.6) a v a i l a b l e .  
Maryland DOE (315.3) 
Mary 1 and DOE c32 (309.2) 
New J e r s e y  DOE C39A c33 (301.1) 
N e w  J e r s e y  DOE C4 1 (301.1) 
Marylandmelaware DOE c43 (316.8) 
Maryland DOE C4 6 (297.3) 
Maryland DOE c55 (297.0) 
V i r g i n i a  DOE c59 (299.8) 
V i r g i n i a  DOE C60 (283.1) 
Georgia  DOE PMI (288.8) 
South Caro l ina  DOE ED1 (290.0) 
North Caro l ina  DOE RL4 (195.0) 
Georgia  WE SM2 (210.0) 

E. CALIFORNIA 

S a s s  e t  a l . ,  1. Long Val ley  USGS DP 830.0 S i x  heat-flow h o l e s  were 
DC- 1 637.0 d r i l l e d  i n  g r a n i t e .  Thermal 1974 ( 1 1  
RM 687.0 c o n d u c t i v i t y  and l i t h o l o g y  
SM 893.0 a r e  a v a i l a b l e .  
TH 619.0 
LV 984.8 

2. Randsberg USGS CBL 
LMT 
GAR 
SPH 
FPK 
RGA 
RGB 
RGC 
RGD 
RGE 
A GD 
RCG 
RGH 
RGI 

(46- 76)  Fourteen heat-f low h o l e s  were S a s s  e t  a l . ,  
(34-106) d r i l l e d ;  c o r e s  were taken  a t  1978 (11)  
(46-152) bottom of holes .  Thermal con- 
(30-101) d u c t i v i t y  and l i t h o l o g i e s  a r e  
(61-102) a v a i l a b l e .  
(85-161) 
(90-153 1 
(21- 160) 
(26-105) 
(33- 103) 
(53- 103 1 
(30-102) 
(24- 88) 
(36-102) 

3. S a l i n e  Val ley  USGS svc 285-305 E i g h t  heat-f low h o l e s  were Mase e t  a l . ,  
(87-83) d r i l l e d .  Samples were co l -  1979 ( 1 1 )  

(79-80) obta ined  i n  four  wel l s .  

(85-91) l i t h o l i g i e s  are a v a i l a b l e .  

( 152-154 1 

(146:152) 

SVD 258-361 l e c t e d  every  6 m ,  c o r e s  were 

SVE 280-300 Thermal c o n d u c t i v i t y  and 

SVG 500-504 

SVH 480-500 

SVI 480-500 
( 145- 152) 

SV J 125-145 
(32-44 1 

a See  Table  I1 f o r  a d d r e s s e s  of c o n t a c t s  f o r  in format ion  on c o r e s ,  c u t t i n g s ,  
and a v a i l a b i l i t y  f o r  r e s e a r c h  s t u d i e s .  
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TABLE I ( con t )  
A 

Hole or Cored I n t e r v a l  
Well Iden- Depth Fee t  Source  

Region/Location/Area Operator  t i f i c a t i o n  (m) Comments Reference 

C. H A W A I I  GEOTHERMAL PROJECT 
H P G A  Core 

Univ. Hawaii Des igna t ions  Ten c o r e s  were taken  i n  
A 456- 458 a geothermal  w e l l  =7000 
B 1057-1068 deep, l o c a t e d  near  H i l o  
C 1412-1423 t h e  i s l a n d  o f  Hawaii. 
D 2230-2240 
E 2876-2886 
F 3666-3676 
G 4447-4457 
H 5396-5406 
I 6029-2039 
J 6446-6456 

(29) 
f t  
on 

D. IDAHO 

1. R a f t  River  ERDA/WE RRGE No. 1 
1 
2 
3 

RRGE No. 2 
1 
2 
3 
4 
5 
6 

RRGE No. 3 
1 
2 
3 
4 
5 
6 

RRCE No. 4 
1 
2 
3 

RRGE No. 5 
1 

Five  deep w e l l s  were d r i l l e d  (18) 
( 1364-1382) 
(1423-1426) w e l l s  from 1974-1979. 
(1520-1521) 

as e x p l o r a t i o n  or product ion  

931- 936 
1128- 11 32 
1280- 1283 
1326-1328 
1455-1460 
1993-1994 

849- 852 
1020- 1025 
1203- 1208 
1511-1517 
1600- 1603 
1686- 1686 

577- 582 
860- 866 

1400- 1418 

1136- 114 1 

2. Boise  S t a t e  U n i v e r s i t y  

w e e ,  CO Acschte  Corp. Fed. 60-13 C u t t i n g s  and l o g s  taken. (9 )  

Ada, CU Halbouty J.J.James No. 1 

A 1  G r i f f i t h  Bos t ich  1A 
Gulf  Minera ls  

Boise  Front  BSO B O  
BSO BSO No. 1 
BSO Hawkins No. 1 

3. B u t t e  County WE INEL 1 A deep geothermal  test well (9) 
1 2340-2518 10,365 f t  deep i n  1978-1979. 
2 2502-2518 (271; seven c o r e s  were c u t . )  
3 3661-3718 

5 9810-981 6 
6 10324-10330 
7 10330-10356 

4 4839-4878 



TABLE I ( con t )  

Hole o r  Cored I n t e r v a l  
Well Iden- Depth Fee t  Source 

(m) Comments Reference Region/Location/Area Operator  t i f i c a t i o n  

E. MARYSVILLE, MONTANA 
ERDADOE Marysv i l l e  

1 ( 99.1- 102.1) A deep geothermal  t e s t  we l l  Blackwell ,  1975 
2 ( 132.9- 135.9) was d r i l l e d  t o  a depth of ( 3 )  and (12 )  
3 ( 177.0- 180.1) 6791 f t  (2070 m). F i f t e e n  
4 ( 280.7- 283.8) c o r e s  were cu t .  
5 ( 303.0- 306.9) 
6 ( 464.5- 466.4) 
7 ( 699.5- 701.0) 
9 ( 848.0- 849.2) 

10 (1009.5-1010.7) 
11 ( 1163.4-1 165.9) 
12 (1297.2-1299.7) 
13 (1606.3-1608.1) 
14 ( 1835.8-1837.6) 

(1953.8-1955.0) 

F. NEVADA 

1. Buena V i s t a  Val ley USGS KY-1 (93)  Four heat-flow h o l e s  were S a s s  e t  a l . ,  
1976 ( 1 1 )  KY-3 (105) d r i l l e d  i n  1975 near  Kyle 

KY-4 (146.3) Hot Springs.  
KY-5 (152.4) 

2. Buf fa lo  Val ley USGS 1 (167.7) Three heat-flow ho le s  were S a s s  e t  a l . ,  
1976 ( 1 1 )  2 (114.3) d r i l l e d  in 1975. 

3 (96.6) 

3. Leach Hot S p r i n g s  USGS Q-4 
Q-5 
Q-6 
Q-7 

Q-8 

Q-9 
Q-10 
'2-12 

Q-13 
Q- 14 
9-15 

Q-16 
Q-17 
Q-18 
Q-19 
P-22 
QH-6 
QH-7 

QH-8 

QH- 1 1 

QH- 12 
QH-13 

(51.8-53.3) 
(76.2-77.1) 
(57.0-58.5) 
(32.3-34.1) 
(57.0-59.4 
(29.0-30.5) 

(48.0-50.3) 
(33.5-35.1) 
(46.3-47.91 
(57.9-59.4) 
(85.3-86.9 
(29.3-30.8) 
(29.0-30.5 
(42.7-44.2) 
(48.8-50.3) 
(75.3-76.8 1 
(27.4-29.0) 
(24.4-25.9) 
(24.4-25.9 ) 
(27.4-19.0) 
(34.4-36.0) 
(61.0-62.5) 
(34.4-36.0 
(44.2-45.7) 
(39.6-41.1) 
(49.7-51.2) 
(37.6-41.1) 
(35.1-36.6) 

(64.6-66.1) 

Sass  e t  a l . ,  
1976, and Ziogos 
e t  a l . ,  1977. 

( 1 1 )  

G. REDSTONE, NEW HAMPSHIRE 

3000 f t  of 2-7/8" c o r e  
was cu t .  

Hoag and S t e w a r t ,  North Conway ERDAAWE Redstone 3000 
1977 ( 2 6 )  
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TABLE I (cont) 

Hole or Cored I n t e r v a l  
Well Iden-  Depth F e e t  Source 

ReRion/Location/Area Operator  t i f i c a t i o n  (m) Comments Reference 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

H. FENTON H I L L ,  NEW MEXICO 

Two deep w e l l s  have been Laughl in  and Eddy, ERDA/DOE GT-2 ( 1973-74 
(633- 639) d r i l l e d  t o  depths  o f  3 km 1977 (15)  1 

2 (685- 688) and one t o  4 lab Twenty- 
3 (776- 786) n i n e  c o r e s  were taken. 
4 (739- 792) 
5 (863- 867) 
6 (867- 871) 

C960- 970) 
1056-1059) 
1127-1 129 ) 
1304-1306) 
1491 - 1493 1 
1498-1500) 
1595- 1597 ) 
1672-1674) 
1723-1725) 
1823-1825 ) 
1875-1876 
1876-1878) 
193'1-1 935) 
1935-1937) 
2041-2042) 
2164-2165) 
2413-2413.6) 
2614-2617) 
2941-2904) 
2944-2907) 
2928-2929) 
2672-2674) 
2713-2715) 

M)E EE-1 (197 ) 
1 (2095-2099) 
2 (301 1-3012) 

1 ( 1  1737-1 1743) 
WE EE-2 (1979) 

2 (12848-12856) 

I. SOUTHEASTERN OREGON 

Blue Mountain USGS FU- 1 

Burns 

Catlow Val ley  

Diamond Craters 

F o s t e r  Lake 

Alvord Val ley  

s1 
s 2  
s 3  

1 
2 
3 
4 
5 

MR-1 
MR-2 

BLM 

AD- 1 
AD-2 
MH- 1 
MH-2 

( 37-100) 
( 130-250) 
(250-300) 
(400-465) 

( 50-190) 
( 65- 93)  
( 40-203) 

( 50- 95)  
( 65- 93)  
( 68- 70.7) 
( 65- 91)  

( 40- 91)  
( 89.3-92.0) 

( 61-107) 

( 55- 96)  
( 57- 96) 
( 40- 51)  
( 10- 35) 

Seventeen heat-f low h o l e s  ( 1 1 )  
were d r i l l e d  in 1975. Thermal 
c o n d u c t i v i t y  d a t a  and l i t h o l o g y  
are a v a i l a b l e .  

J. SOUTH CAROLINA 

Clubhouse Corners ,  USGS Clubhouse Continuous A single heat-f low h o l e  Ziagos et a l . ,  
Char les  ton  Corners  c o r e  (367.6 was d r i l l e d  i n  1975 t o  a 1976. ( 1 1 )  

t o  787.9) depth of (792 m). 
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TABLE 11 

LIST OF REPOSITORIES HOLDING GEOTHERMAL CORE AND WELL CUTTINGS 

( 1 )  Carl Aus t in  
Commander (Code 266) 
Naval Weapons Center  
China Lake, CA 93555 

( 2 )  Jack T. Barraclough 
U.S. Geologica l  Survey 
P. 0. Box 2230 
Idaho F a l l s ,  I D  83401 

(3 )  Dave Blackwell  
Southern  Methodist  Un ive r s i ty  
Dallas, TX 75275 

( 4 )  J. Glenn B lev ins  
U. S. Geologica l  Survey 
345 Midd le f i e ld  Road, MS 67 
Menlo Park ,  CA 94025 

( 5 )  S c o t t  B u t t e r s  
Terra Tek 
420 Wakara Way 
S a l t  Lake C i t y ,  UT 84108 

( 6 )  Robert C h r i s t i a n s e n  
Coordina tor ,  Geothermal 

Research Program 
U. S. Geologica l  Survey 
345 Midd le f i e ld  Road 
Menlo Park,  CA 94025 

( 7 )  John Cos ta in  
Virginia Po ly techn ic  I n s t i t u t e  

Department of Geology 
Blacksburg, VA 2406 1 

and S t a t e  Un ive r s i ty  

(8)  Harry Covington 
U. S. Geologica l  Survey 
Denver FederalLCenter 
P. 0. Box 25046, MS 918 
Denver, CO 80225 

( 9 )  Paul Donaldson 
Geology Department 
Boise  State  U n i v e r s i t y  
Boise ,  I D  83725 

( 10)  Wilfred E lde r s  
Un ive r s i ty  of C a l i f o r n i a  
Department o f  Ea r th  Sc ience  
R ive r s ide ,  CA 92502 

(1  1 )  S. Peter Gallis 
U. S. Geologica l  Survey 
345 Midd le f i e ld  Road 
Menlo Park ,  CA 94025 

(12)  J. J. Jacobson 
Battelle Pacific Northwest 

L a b o r a t o r i e s  
Applied Engineer ing  and 

Development S e c t i o n  
Battelle Boulevard 
Richland, WA 99352 

(13) George V. Keller 
Colorado School of  Mines 
Geophysics Department 
Golden, CO 80401 

(14 )  W. S c o t t  Keys 
U. S. Geologica l  Survey 
Denver Fede ra l  Center  
P. 0. Box 25046, MS 918 
Denver, CO 80225 

(15)  A. W. Laughlin 
Los Alamos S c i e n t i f i c  Laboratory 
Un ive r s i ty  of C a l i f o r n i a  
P. 0. Box 1663 
Los Alamos, NM 87545 

( 1 6 )  Robert B. Leonard 
U.S. Geologica l  Survey 
P. 0. Box 1696 
Helena, MT 59601 

(17)  Robert  E. L e w i s  
U.S. Geologica l  Survey 
F e d e r a l  Bu i ld ing ,  Rm. 365 
P. 0. Box 036 
550 West F o r t  Street 
Boise I D  83724 
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(18)  Roy Mink 
Department of Energy 
550 Second S t r e e t  
Idaho F a l l s ,  I D  83401 

(19)  Char les  W. Naeser 
U.S. Geologica l  Survey 
Denver Fede ra l  Center 
P. 0. Box 25046, MS 424 
Denver, CO 80225 

(20)  S teven  S. Oriel 
U. S. Geologica l  Survey 
Denver Fede ra l  Center  
P. 0. Box 25046, MS 913 
Denver, CO 80225 

(21 ) Larry  Owen 
Lawrence Livermore Labora tory  
U n i v e r s i t y  of C a l i f o r n i a  
P. 0. Box 808 
Livermore, CA 94550 

(22 )  James H. Robison 
U. S. Geologica l  Survey 
345 Midd le f i e ld  Road, MS 67 
Menlo Park ,  CA 94025 

(23 )  F. Eugene Rush 
U. S. Geologica l  Survey 
Denver Fede ra l  Center  
P. 0. Box 25046, MS 416 
Denver, CO 80225 

(24 )  Edward A. Sammel 
U.S. Geologica l  Survey 
345 M i d d l e f i e l d  Road, MS 67 
Menlo Park ,  CA 94025 

(25)  John H. S a s s  
U.S. Geologica l  Survey 
345 Midd le f i e ld  Road, MS 18 
Menlo Park ,  CA 94025 

(26 )  Glen S tewar t  
Un ive r s i ty  o f  New Hampshire 
Geology Department 
Durham, NH 13824 

(27 )  Thomas C. Urban 
U.S. Geologica l  Survey 
345 Middlef ie ld  Road, MS 77 
Menlo Park ,  CA 94025 

(28)  P. Mike Wright 
U n i v e r s i t y  o f  Utah Res. I n s t .  
E a r t h  Sc ience  Labora tory  
391 Chipeta Way 
S a l t  Lake C i t y ,  UT 84108 

(29 )  Paul Yuen 
U n i v e r s i t y  of  Hawaii 
Hawaiian Geothermal P r o j e c t  
Holm Hall, Rm. 240 
2540 Dole S t r e e t  
Honolulu, H I  96822 
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cd 
TABLE I11 

CORES AND CUTTINGS FROM WESTERN U . S .  GEOTHERMAL WELLS 
HOLDINGS O F  THE EARTH S C I E N C E  LABORATORY 

U N I V E R S I T Y  OF UTAH RESEARCH I N S T I T U T E  
- Area Operator - Hole Footage Comments 

Rmsevel t  Hot Sms., UT Ph i l l i p s  9-1 6875 

6100 Roosevelt Hot Spgs., UT Thermal Power 14-2 10-ft sample in t e rva l  t o  1800 f t ,  
Sec. 21-T27S-R9W 5-ft sample in t e rva l ,  I ~ O O - T D  

Rmaevelt Hot Spgs., UT Thermal Power 72-16 1245 10-ft sample in t e rva l  

Roosevelt Hot Spgs., UT Getty 52-21 7500 10-ft sample in t e rva l  
Sec. 21-T27S-A9W 

Roosevelt Hot Spgs., UT Geothermal Power 18 holes Av. 300 

Cove Fort ,  UT Union Forminco 1040 
Sec. 29-T25S-R6W No. 1 

Cove Fort ,  UT Union 42-7 7730 
Sec. 7-T26S-R6Y 

Cove Fort ,  UT Union 31-33 5220 
Sec. 33-725S-R6W 

San Emidio, NV Chevron Kosmos 1-8 4013 

San Emidio, NV Chevron Kosmos 1-9 5356 
S ec . 29 -T20N -R 38E 

20-ft sample in t e rva l  
(800-920, no sample) 

20-ft sample in t e rva l  
(23 samples missing) 

10-ft sample in t e rva l  
(20 samples missing) 

30-ft sample in t e rva l  

Soda Lake, NV Chevron 44-5 5069 

Soda Lake NV Chevron 1-29 4306 30-ft sample in t e rva l  
Sec. 29-T2ON-R38E 

R O S S 1  21-19 5686 30-ft sample in t e rva l  Beowawe, NV Chevron 
Sec. 19-T31N-R47E 

Beowawe, NV Chevron Ginn 1-13 9515 30-ft sample in t e rva l  
S ec . 13-T3 1N -R47E 

Beowawe, NV Ph i l l i p s  Cambell E 8061 10-ft sample in t e rva l  
Sec. 15-T3 1N-R33E No. 2 

Baltazor, NV Earth Power 16 holes Av. 300 

Coso, Inyo Co., CA Ba t t e l l e  BDSH-1 1392 Essent ia l ly  continuous core 

Coso, Inyo Co., CA DOE 

Coso, Inyo Co., CA DOE 

Raft River, I D  DOE 

CGEH-1 4824 Chips and not continuous core 

18 holes Av. 300 Not continuous cores 

9 holes 3000-5000 Not continuous cores 

Stillwater. NV Union Debraga 6700 20-ft sample i n t e rva l  
Sec. 6-T19N-R31E No. 2 

Cove Ft/Sulphurdale, UT Union CF-SU 2620 
NOS. 14-29 

Desert Peak, NV Ph i l l i p s  Desert Peak 9615 10-ft sample in t e rva l  
8-23-1 

Humboldt House, NV Ph i l l i p s  Cambell .E 8060 
No. 2 

Soda Lake, NV Chevron 66-33 2000 

Soda Lake, NV Chevron 11-33 2000 

Butte County, I D  WE IUEL (chips) 10 324 10-ft sample in t e rva l  

Butte County, I D  DOE INEL (core)  Not continuous core 
Sec. l-T3N-R29E 

Pershing Co., WV DOE Dixie Valley 5-ft sample in t e rva l ,  
(7  holes) not finished 

Penh ing  Co., NV Getty O i l  Co. Colado 
(18 holes) 

G.$ a Information on these s a m p l e s  is  available from contact (28) i n  T a b l e  11. 
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TABLE I V  

SUMMARY OF GEOTHERMAL CORES AND C U T T I N G S  
I D  Nos. 

Table  11 Contac t (s1  Sample Holdings Remarks 

( 1 )  C. Aust in  a. Samples from wells and heat-f low h o l e s  i n  Some of t h e s e  c o r e s  and c u t t i n g s  
t h e  Cos0 Hot S p r i n g s ,  C a l i f o r n i a  KGRA. may a l s o  be found a t  WRI (27) 

( 2 )  J. Barraclough May have some c o r e s / c u t t i n g s  
from R a f t  River. 

(3 )  D. Blackwell  a. F i f t e e n  c o r e s  and c u t t i n g s  from one 
Marysvi l le ,  Montana deep t e s t  well. 

( 4 )  J. Blevins  a. Cores and c u t t i n g s  from six Long Val ley ,  Some samples from n o r t h e a s t e r n  
( 6 )  R. C h r i s t i a n s e n  C a l i f o r n i a  heat-flow holes.  C a l i f o r n i a  ( S u r p r i s e  Val ley ,  

(11)  P. Gallis  b. Cores and c u t t i n g s  from 14 heat-f low a r e a )  may a l s o  be i n  t h i s  
(22 )  J. Robison h o l e s  from Randsburg, C a l i f o r n i a ,  KRGA. holding.  
(24) E. S a m e 1  c. C u t t i n g s  from e i g h t  heat-f low h o l e s  and c o r e  
(25) J. S a s s  from four h o l e s ,  S a l i n e  Val ley ,  C a l i f o r n i a .  
(27)  T. Urban d. Core and c u t t i n g s  from four heat-flow h o l e s ,  

Kyle Hot S p r i n g s ,  Nevada. 

h o l e s ,  Buffa lo  Val ley ,  Nevada. 

Leach 'Hot  S p r i n g s ,  Nevada. 

i n  s o u t h e a s t e r n  Oregon. 

C h a r l e s t o n ,  S o u t h  Carol ina.  

e. Cores and c u t t i n g s  from t h r e e  heat-f low 

f. Cores and c u t t i n g s  from 32 heat-f low h o l e s ,  

g. Cores and c u t t i n g s  from 17 heat-f low h o l e s  

h. Cored deep t e s t  h o l e  for  heat-f low,  

Ter ra  Tek may have samples and 
c o r e  from Roosevel t  Hot S p r i n g s ,  
Utah; E a s t  Mesa, C a l i f o r n i a ;  
Cerro P r i e t o ,  Mexico; R a f t  
River ,  Idaho; and perhaps t h e  
Geysers ,  C a l i f o r n i a  f i e l d s .  

( 7 )  J. Cos ta in  a. C u t t i n g s  and c o r e s  from 32 heat-f low 
h o l e s ,  A t l a n t i c  C o a s t a l  P l a i n .  

(8) H. Covington 
(14)  W. Keys 
(19) C. Naeser 
( 2 0 )  S. O r i e l  
(23) F. Rush 

Some c u t t i n g s  and c o r e s  from t h e  
Raf t  River ,  Idaho f i e l d .  I n  
a d d i t i o n ,  some samples from 
Roosevel t  Hot S p r i n g s ,  Utah; 
Pagosa S p r i n g s ,  Colorado; and t h e  
San Luis  Val ley of Colorado. 

( 9 )  P. Donaldson a. Cores from f i v e  deep w e l l s  i n  t h e  R a f t  R i v e r ,  
Idaho f i e l d .  

b. C u t t i n g s  from six deep w e l l s  and t h r e e  hea t -  
flow h o l e s  i n  t h e  R a f t  River ,  Idaho f i e l d .  

c. Core from t h r e e  Boise F r o n t ,  Idaho wel l s .  

(10) W. E l d e r s  a. Cores and c u t t i n g s  from East Mesa, Reposi tory may c o n t a i n  samples 
C a l i f o r n i a .  from o t h e r  Imper ia l  Val ley ,  

Mexico. 
b. Cores and c u t t i n g s  from Cerro P r i e t o ,  C a l i f o r n i a  wells. 

(12) J. Jacobson a. C u t t i n g s  from Cos0 Hot S p r i n g s ,  C a l i f o r n i a .  
b. Cores and c u t t i n g s  from Marysvi l le ,  Montana 

deep h e a t  w e l l .  
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TABLE IV (cont )  

ID Nos. 
Table I1 Contact(,$) Sample H o l d i m s  Remarks 

(13)  C. K e l l e r  a. Cores and c u t t i n g s  from deep t e s t  a t  Holdings may inc lude  c o r e s  and 
HVO, M I  c u t t i n g s  from o t h e r  geothermal 

wel ls .  

(15) A. Laughlin a. Cores and c u t t i n g s  from t h r e e  deep, hot  
d r y  rock,  g r a n i t e  wel ls .  

b. Core s p l i t s  from Redstone, New Hampshire well, 

( 1 6 )  A .  Leonard Hay have c o r e s  and c u t t i n g s  from 
Marysv i l l e  region.  

( 1 7 )  R. Levis  Hay have c o r e s  and c u t t i n g s  from 
Raft  R ive r ,  Idaho. 

~ ~~~ 

( 1 8 )  L. Mink Samples from Raf t  River  and 
INEL,  Idaho wells. Samples are 
s t o r e d  a t  U U R I  (28) 

( 2 1 )  L. Owen Samples from S a l t o n  Sea and Im-  
p e r i a l  Va l l ey ,  C a l i f o r n i a  we l l s .  

(26) C. Stewar t  a. Core from Redstone, Neu Hampshire deep 
t e s t  w e l l .  

( 2 8 )  P. Wright See Table  I11 

(29) P. Yuen a. Cores and c u t t i n g s  from deep wel l  HCP-A Well pene t r a t ed  b a s a l t s  and 
near  Pahoa and Hi lo ,  Hawaii. has  extremely high bottomhole 

temperature .  Hary have o t h e r  
co re  and c u t t i n g s  from Hawaii 
w e l l s  

11 



GEOTHERMAL LOG INTERPRETATION NEEDS 

P e t r o p h y s i c a l  p r o p e r t y  measurements on c o r e s  and samples from geothermal 
wells is an e s s e n t i a l  element i n  l o g  i n t e r p r e t a t i o n .  As p r e v i o u s l y  demonstra- 
t ed  i n  o i l  and gas r e s o u r c e  development, t h e  economic product ion  of  geothermal 
f l u i d s  d i c t a t e s  a knowledge o f  t h e  three f a c t o r s  t h a t  i n f l u e n c e  t h e  p o t e n t i a l ,  
l i f e ,  and p r o d u c t i v i t y  o f  t h e  r e s e r v o i r .  These f a c t o r s  are: 1 )  t h e  charac- 
ter is t ics  of  t h e  r e s e r v o i r  rock;  2 )  t h e  characterist ics of  t h e  s u b s u r f a c e  
f l u i d ;  3 )  t h e  t y p e  o f  p o r o s i t y  and p e r m e a b i l i t y ;  and 4 )  t h e  i d e n t i f i c a t i o n  o f  
product ion  zones. Core a n a l y s i s  and well tests,  t o g e t h e r  wi th  geophys ica l  l o g s  
and areal c o r r e l a t i o n ,  g i v e  an  i n s i g h t  i n t o  t h e  first f a c t o r ;  f l u i d  samples 
taken  under r e s e r v o i r  c o n d i t i o n s  o f  p r e s s u r e  and tempera ture  and l iberated 
under c o n t r o l l e d  l a b o r a t o r y  procedures  g i v e  subsu r face  f l u i d  characterist ics;  
and p r e s s u r e  h i s t o r y ,  p roduc t ion  h i s t o r y ,  and o t h e r  f i e l d  tests estimate well 
l i f e  and e f f i c i e n c y .  Core and sample a n a l y s e s  are t h e  impor tan t  t o o l s  i n  t h e  
de t e rmina t ion  o f  r e s e r v o i r  rock characterist ics.  Core a n a l y s i s ,  i n  a d d i t i o n  
t o  be ing  a n  impor tan t  element i n  well comple t ions  and t h e  most impor tan t  t o o l  
f o r  r e s e r v o i r  rock c h a r a c t e r i z a t i o n ,  l e n d s  i t se l f  e s p e c i a l l y  t o  s p e c i f i c  and 
special tests,  such as connate  water, r e l a t i v e  p e r m e a b i l i t y ,  and acid so lu-  
b i l i t y  (among o t h e r s ) ,  from which p r o d u c t i v i t y  and well t r ea tmen t  can be 
deduced. 

An e s p e c i a l l y  e f f e c t i v e  technique  i n  well l o g  a n a l y s i s ,  t h e  t r i p o r o s i t y  
cross p l o t ,  has not  ye t  been developed for  geothermal app l i ca t ions .  These tri- 
p o r o s i t y  cross p l o t s  (Burke e t  a l . ,  19691, which invo lve  p o r o s i t y  measurements 
from a c o u s t i c ,  d e n s i t y ,  and neut ron  logg ing  t o o l s ,  remove a major u n c e r t a i n t y  
from t h e  i n t e r p r e t a t i o n  process .  A thorough unders tanding  of  a r e s e r v o i r  
r e q u i r e s  a complete knowledge o f  t h e  k i n d s  of  rock i n  t h e  format ion  through 
which a w e l l  has been d r i l l e d .  Coring i s  a ve ry  expensive and r i s k y  p rocess  
and can g i v e  t h i s  i n fo rma t ion  d i r e c t l y ;  examination o f  d r i l l  c u t t i n g s  can a l s o  
b e  used bu t  is less  s a t i s f a c t o r y .  Much in fo rma t ion  about  t h e  l i t h o l o g y  of  
d i f f e r e n t  fo rma t ions  can be determined from a t r i p o r o s i t y  c r o s s  p l o t ,  which 
c r o s s  c o r r e l a t e s  p o r o s i t y  from d i f f e r e n t  t o o l s  w i t h  t h e  c h a r a c t e r i s t i c s  of  t h e  
format ion  t h a t  i n f l u e n c e  these measurements. I n  t h e  o i l  and gas i n d u s t r y  ex- 
p e r i e n c e ,  a ve ry  large data base of  c o r e  p r o p e r t i e s  e x i s t s  f o r  sed imentary  
rocks  w i t h  which t h e  r e l i a b i l i t y  of  t h e  t r i p o r o s i t y  technique  has  been sub- 
s t a n t i a t e d .  The technique ,  i n  f u l l  development f o r  t h e  petroleum i n d u s t r y ,  
cannot be a p p l i e d  y e t  f o r  geothermal s imply  because i t  is no t  known where on 
t h e  p l o t s  t h e  unusual  metamorphic o r  igneous  l i t h o l o g i e s  would l ie .  

To r e a l i z e  t he  p o t e n t i a l  u t i l i t y  o f  t h i s  technique  and o t h e r  l ogg ing  
a p p l i c a t i o n s  (Duba, 1978), a c o n s i d e r a b l e  e f f o r t  i n  c o r e  a n a l y s i s  is needed t o  
e s t a b l i s h  a geothermal data base. Some o f  t he  c o r e  measurements w i l l  need t o  
be performed a t  temperatures and p r e s s u r e s  t h a t  simulate t h e  downhole environ- 
ment. Table V shows a list o f  recommended p r o p e r t i e s  t o  be eva lua ted  f o r  a 
broad range  o f  geothermal co res .  To p r o p e r l y  i n t e r p r e t  these l a b o r a t o r y  
tests, a thorough chemical and p e t r o g r a p h i c  a n a l y s i s  and c h a r a c t e r i z a t i o n  is 
recommended, which would inc lude :  

emiss ion  spec t rog raphy  
neu t ron  a c t i v a t i o n  a n a l y s i s  
x-ray f l u o r e s c e n c e  spec t rography 
t h i n - s e c t i o n  pe t rography 
x-ray d i f f r a c t i o n  
e l e c t r o n  microprobe a n a l y s i s  
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TABLE V 

RECOMMENDED GEOTHERMAL CORE PROPERTY MEASUREMENTSa 

Pe rmeab i l i t y  ( h o r i z o n t a l  and v e r t i c a l )  

P o r o s i t y  ( t o t a l  and e f f e c t i v e )  

Gra in  Densi ty  

Bulk Dens i ty  (wet and d r y )  

Na tu ra l  Gamma-Ray Spectroscopy 

Gamma-Gamma Backsca t t e r  Dens i ty  

Compressive S t r e n g t h  

Acous t ic  Speed--P Wave and S Wave 

Electr ical  R e s i s t i v i t y  ( v a r i o u s  f r e q u e n c i e s )  

Magnetic S u s c e p t i b i l i t y  

Heat Capaci ty  

Thermal Conduct iv i ty  

Thermal .Expansion 

Thermal D i f f u s i v i t y  

Cat ion  Exchange Capaci ty  

F i e l d  F l u i d  R e s i s t i v i t y  

a A l l  except  g r a i n  d e n s i t y  and compressive s t r e n g t h  should be performed a t  
both s t anda rd  and f i e l d  cond i t ions  o f  tempera ture  and pressure .  
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When these measurements are  e x t e n s i v e l y  performed, data w i l l  be  a v a i l -  
able  t o  f a c i l i t a t e  t h e  f i e l d  r e c a l i b r a t i o n s  t h a t  are so impor tan t  t o  producing 
v a l i d  l o g  i n t e r p r e t a t i o n s .  They w i l l  e n a b l e  t he  ex tens ion  of  t h e  s e v e r a l  em- 
p i r i c a l  formulas ,  common i n  t he  l o g  i n t e r p r e t a t i o n  methods used by t h e  major 
s e r v i c e  companies i n  o i l  and gas environments,  t o  t h e  geothermal environment 
and w i l l  f u r t h e r  i d e n t i f y  s p e c i f i c  c o n d i t i o n s  under which na ive  use  of  t h o s e  
a n a l y s i s  methods becomes i n v a l i d .  

It  is hoped t h a t  a wider  knowledge of  t h e  a v a i l a b i l i t y  and p o t e n t i a l  
access t o  t h e  sou rces  o f  geothermal c o r e s  and c u t t i n g s  w i l l  a i d  i n  t h e  estab- 
l i shment  o f  the  needed data base. Any f u r t h e r  c o n t r i b u t i o n s  t o  t h e  list o f  
r e p o s i t o r i e s  o f  geothermal c o r e s  t h a t  could be accessible t o  researchers in -  
terested i n  l o g  i n t e r p r e t a t i o n  o r  t o  a c o l l e c t i o n  of  rock p rope r ty  data of 
i n t e r e s t  t o  geothermal r e s e r v o i r  format ion  a n a l y s e s  is welcome. These c o n t r i -  
bu t ions  should  be s e n t  t o :  

Mark Mathews 
Geothermal Log I n t e r p r e t a t i o n  Program 
Los Alamos S c i e n t i f i c  Labora tory  
P. 0. Box 1663, MS 977 
Los Alamos, NM 87545 

Appendixes A through J c o n t a i n  a d d i t i o n a l  d e t a i l s  on t h e  c o r e  and sample 
c o l l e c t i o n s  p re sen ted  i n  Table  I. 
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APPENDIX A 

ATLANTIC COASTAL PLAIN Grs 
Between October 1, 1978, and March 15, 1979, 32 h o l e s  were d r i l l e d  t o  

300 m a l o n g  t h e  A t l a n t i c  C o a s t a l  P l a i n  (Fig.  A-1). I n  each h o l e ,  c u t t i n g s  
were taken  every  3 m and s e a l e d  i n  a i r t i g h t  bags. A t  least  two a t t e m p t s  a t  
t a k i n g  c o r e  were made i n  each ho le ;  one i n  s i l t y ,  c l ayey ,  o r  conso l ida t ed  
sed iments ,  t h e  o t h e r  near  maximum depth.  D e t a i l e d  d e s c r i p t i o n s  of t h e  c o r e s  
are being. prepared. L i t h o l o g i c  d e s c r i p t i o n s  of each h o l e  have been determined 
from t h e  c u t t i n g s  and a re  a v a i l a b l e  i n  Cos ta in  e t  a l . ,  1979. Conduc t iv i ty  
measurements on t h e  c o r e s  have been performed. The d a t a  are p resen ted  i n  
Tables  A - I  through A-XXII. 

+ 
RL4 

N O R T H  
C A R O L I N A  

+ 

+?e 

-38' 

-3i 

-3 

-3: 

-w 
+ 0 50 IO0 150km 

S O U T H  
C A R O L I N A  

810 8oD 770 76' 

\, ED 
I I 1 

I 
7 5' I I I I 

Y 
SM2 '-1 

8 40 83. 820 

Fig. A-1. Locat ions  of A t l a n t i c  Coas t a l  P l a i n s  and Piedmont wells. 
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TABLE A-I A 

THERMAL, CONDUCTIVITY VALUES FROM CORE OF DRILL HOLE Cl9 
(Samples are 2.680 cm i n  diameter  by 1.270 cm t h i c k )  

Sample Depth 
Name ( m >  

C I g -  650.5 
C19- 651.5 
CI9- 652.5 
CI9- 653.5 
CIg-  654.5 
C l g -  655.5 
C19- 656.5 
C19- 657.5 
CIg- 658.5 
C19- 659.5 
C19- 661.0 
CIg-  662.0 
CI9- 663.0 
C19- 654.0 

198.3 
198.6 
198.9 
199.2 
199.5 
199.8 
200.1 
200.4 
200.7 
201 .o 
201.5 
201.8 
202.1 
202.4 

Mean 3.56 
Standard Deviat ion 0.72 

a Uni t s  of K = mcal/cm-s-'C 

K a  - 
3.2 
3.1 
3.3 
3.3 
3.2 
3.6 
3.1 
3.7 
3.3 
3.2 
3.1 
3.4 
3.2 
3.4 

Sample Depth 
Name (m) 

c19- 954.5 
c19- 955.5 
C19- 956.5 
c19- 957.5 
C19- 958.5 
Cl9- 959.5 
C19- 960.5 
C19- 961.5 
C19- 964.5 
C19- 966.5 
Cl9- 967.5 
C19- 968.5 
C19- 969.5 
C19- 970.5 

290.9 
291.2 
291.5 
291.8 
292.2 
292.5 
292.8 
293.1 
294.0 
294.6 
294.9 
295.2 
295.5 
295.8 

Location: 35" 
75 O 

K a  - 
3.1 
3.9 
3.9 
3.6 
4.2 
4.6 
3.6 
3.6 
2.4 
6.5 
3.5 
3.3 
4.1 
3.3 

45.12 ' N  
47.65 'W 
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TABLE A - I 1  

THERMAL CONDUCTIVITY VALUES FROM CORE OF DRILL HOLE C24 
(Samples are 2.680 cm i n  d iameter  by 1.270 cm t h i c k )  

Sample Depth 
Name ( m )  

C24- 535.5 
C24- 536.5 
C24- 537.5 
C24- 538.5 
C24- 539.5 
C24- 540.5 
C24- 541.5 
C24- 542.5 
C24- 543.5 
C24- 544.5 
C24- 545.5 
C24- 546.5 
C24- 547.5 
C24- 548.5 
C24- 549.5 
C24- 550.5 
C24- 551.5 
C24- 552.5 

163.2 
163.5 
163.8 
164.1 
164.4 
164.7 
165.0 
165.4 
165.7 
166.0 
166.3 
166.6 
166.9 
167.2 
167.5 
167.8 
168.1 
168.4 

Mean 3.51 
Standard  Devi a t i o n  0.68 

K a  - 
3.1 
3.1 
3.1 
3.1 
3.2 
3.1 
3.2 
3.3 
3.1 
3.1 
3.4 
3.2 
3.2 
3.2 
3.1 
3.3 
3.0 
3.3 

Sample 
Name 

C24- 553.5 
C24- 555.5 
C24- 556.5 
C24- 557.5 
C24- 558.5 
C24- 559.5 
C24-1000.0 
C24-1000.0 
C24-1000.0 
C24-1000.0 
C24-1005.0 
C24-1005.0 
C24-1005.0 
C24-1005.0 
C24-1005.0 
C24-1005.0 
C24-1005.0 

Depth 
( m >  

168.7 
169.3 
169.6 
169.9 
170.2 
170.5 
304.8 
304.8 
304.8 
304.8 
306.3 
306.3 
306.3 
306.3 
306.3 
306.3 
306.3 

Locat ion:  36 O 

76 O 

K a  - 
3.4 
4.4 
4.4 
4.3 
4.3 
3.6 
3.3 
3.0 
5.5 
5.7 
4.4 
3.7 
3.2 
3.3 
3.1 
3.1 
3.1 

57.40' N 
16.20' 'ZJ 

a U n i t s  of K = mcal/cm-s-'C 



TABLE A - I 1 1  A 

THERMAL CONDUCTIVITY VALUES FROM CON3 OF DRILL HOLE C25 
(Samples are 2.680 cm i n  d iameter  by 1.270 cm t h i c k )  

Sample Depth Sample Depth 
Name ( m >  - K a  Name ( m >  

C25- 975.0 297.2 4.9 C25- 987.5 301.0 
C25- 976.0 297.5 5.7 C25- 988.5 301.3 
C25- 977.0 297.8 6.4 C25- 989.5 301.6 
C25- 983.0 299.6 7.3 C25- 990.0 301.8 
C25- 984.5 300.1 4.5 C25- 991.0 302.1 
C25- 985.5 300.4 5.3 C25- 992.0 302.4 
C25- 986.5 300.7 5.1 

Mean 5.20 
Standard  Devia t ion  0.86 

Location: 36" 
76 " 

a U n i t s  of K = mcal/cm-s-'C 

TABLE A - I V  

THERMAL CONDUCTIVITY VALUES FROM CORE OF DRILL HOLE C26 
(Samples are 2.680 cm i n  diameter  by 1.270 cm t h i c k )  

Sample Depth Sample Depth 
Name ( m >  - K a  Name ( m )  

C26- 971.5 296.1 5.7 C26- 984.5 300.1 
C26- 972.5 296.4 5.7 C26- 985.5 300.4 
C26- 979.5 298.6 5.5 C26- 986.5 300.7 
C26- 980.5 298.9 5.2 C26- 987.0 300.8 
C26- 981.5 299.2 5.9 C26- 988.0 301.1 
C26- 982.5 299.5 6.0 C26- 989.0 301.4 
C26- 983.5 299.8 6.0 C26- 990.0 301.8 

Mean 5.49 
Standard  Devia t ion  0.68 

Locat ion:  36 " 
76 " 

K a  - 
5.4 
4.9 
4.7 
4.4 
4.7 
4.3 

51.01 ' N  
28.835 'W 

K a  - 
6.3 
5.6 
5.9 
4.9 
5.8 
4.3 
3.9 

54.51 
42.13 

a U n i t s  of K = mcal/cm-s-OC 



r 

Sample 
Name 

C28- 696.5 
C28- 697.5 
C28- 698.5 
C28- 699.5 
C28- 700.5 
C28- 701.5 
C28- 702.5 
C28- 703.5 
C28- 704.5 
C28- 705.5 

C28- 707.5 
C28- 708.5 
C28- 709.5 
C28- 710.5 
C28- 711.5 
C28- 712.5 
C28- 713.5 

C28- 715.5 
C28- 716.5 
C28- 717.5 

C28- 719.5 
C28- 720.5 
C28- 721.5 
C28- 722.5 
C28- 723.5 
C28- 724.5 
C28- 725.5 

c28- 706.5 

c28- 714.5 

c28- 718.5 

Mean 

TABLE A-V 

THERMAL CONDUCTIVITY VALUES FROM CORE OF DRILL HOLE C28 
(Samples are 2.680 cm i n  d iameter  by 1.270 cm t h i c k )  

Depth 
( m )  

212.3 
212.6 
212.9 
213.2 
213.5 
213.8 
214.1 
214.4 
214.7 
215.0 
215.3 
215.6 
216.0 
216.3 
21 6.6 
216.9 
217.2 
217.5 
217.8 
218.1 
218.4 
218.7 
219.0 
219.3 
219.6 
219.9 
220.2 
220.5 
220.8 
221.1 

2.70 
Standard  Devia t ion  0.62 

a U n i t s  of K = mcal /cm-s-OC 

K a  - 
3.2 
3.4 
3.4 
3.4 
3.6 
3.9 
3.3 
3.2 
3.2 
3.0 
2.9 
2.8 
2.8 
2.9 
3.0 
2.8 
3.1 
3.0 
3.7 
3.7 
3.4 
3.7 
3.0 
3.2 
3.7 
3.4 
3.4 
3.1 
3 .3  
3.1 

Sample 
Name 

C28- 975.5 
C28- 976.5 
C28- 977.5 
C28- 978.5 
C28- 979.5 
C28- 980.5 
C28- 981.5 
C28- 982.5 
C28- 983.5 
C28- 984.5 
C28- 985.5 
C28- 986.5 
C28- 987.5 
C28- 988.5 
C28- 989.5 
C28- 990.5 
C28- 991.5 
C28- 992 5 
C28- 993.5 
C28- 994.5 
C28- 995.5 
C28- 996.5 
C28- 997.0 
C28- 998.5 
C28- 999.5 
C28-1001.0 
C28-1002.0 
C28-1003.0 
C28-1004.0 

Depth 
( m )  

297.3 
297.6 
297.9 
298.2 
298.6 
298.9 
299.2 
299.5 
299.8 
300.1 
300.4 
300.7 
301.0 
301.3 
301.6 
301.9 
302.2 
302.5 
302.8 
303.1 
303.4 
303.7 
303.9 
304.3 
304.6 
305.1 
305.4 
305.7 
306.0 

K a  - 
2.2 
2.2 
2.2 
2.3 
1.8 
2.1 
2.1 
2.2 
2.2 
2.1 
2.1 
2.1 
2.0 
1.9 
2.0 
2.0 
2.0 
1.9 
2.0 
2.0 
2.1 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.2 
2.1 

Locat ion:  37" 17.79" 
75" 55.86'W 



TABLE A - V I  
n 

THERMAL CONDUCTIVITY VALUES FROM CORE OF DRILL HOLE C29 
(Samples are 2.680 cm i n  diameter by 1.270 cm t h i c k )  

Sample Depth Sample Depth 
Name ( m >  - K a  Name ( m )  

C29- 584.5 
C29- 585.5 
C29- 586.5 
C29- 587.5 
C29- 588.5 
C29- 589.5 
C29- 590.5 
C29- 591.5 
C29- 592.5 
C29- 593.5 
C29- 594.5 
C29- 595.5 
C29- 596.5 

178.2 
178.5 
178.8 
179.1 
179.4 
179.7 
180.0 
180.3 
180.6 
180.9 
181.2 
181.5 
181.8 

2.8 
3.4 
3.6 
5.1 
4.8 
5.2 
4.9 
4.6 
5.1 
6.2 
4.9 
4.1 
5.1 

C29- 598.5 
C29- 599.5 
C29- 990.5 
C29- 991.5 
C29- 992.5 
C29- 993.5 
C29- 994.5 
C29- 995.5 
C29- 996.5 
C29- 997.5 
C29- 998.5 
C29- 999.5 

182.4 
182.7 
301.9 
302.2 
302.5 
302.8 
303.1 
303.4 
303.7 
304.0 
304.3 
304.6 

Mean 4.15 
S tandard  Devia t ion  0.85 

a Uni t s  of K = mcal /cm-s-OC 

Location: 37' 
75 O 

K a  - 
4.2 
3.7 
4.1 
4.2 
4.1 
3.7 
3.9 
3.0 
3.0 
3.4 
3.4 
3.5 

56.60" 
27.2TW 
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TABLE A-VI1 

THERMAL CONDUCTIVITY 
(Samples are 2.680 

Sample Depth 
Name ( m >  

C30- 241.5 
C30- 242.5 
C30- 243.5 
C30- 244.5 
C30- 245.5 
C30- 246.5 
C30- 247.5 
C30- 535.5 
C30- 536.5 
C30- 537.5 
C30- 538.5 
C30- 539.5 
C30- 540.5 
C30-1009.0 
C30- 10 10.0 
C30-1011.0 

C30-1013.0 
C30-1014.0 
C30- 101 5.0 

c30- 10 12.0 

73.6 
73.9 
74.2 
74.5 
74.8 
75.1 
75.4 

163.2 
163.5 
163.8 
164.1 
164.4 
164.7 
307.5 
307.8 
308.2 
308.5 
308.8 
309.1 
309.4 

Mean 2.89 
Standard Deviat ion 0.57 

VALUES FROM CORE OF DRILL HOLE C30A 
cm i n  diameter  by 1.270 cm t h i c k )  

K a  - 
3.5 
3.2 
3.0 
4.0 
3.6 
3.2 
4.1 
4.3 
3.5 
3.7 
3.8 
3.4 
3.4 
2.6 
2.5 
2.8 
2.8 
3.0 
2.9 
2.6 

Sample Depth 
K a  Name (m) - 

C30-1016.0 
C30-1017.0 
C30- 10 18 0 
C30- 10 1 9.0 
c30-1020.0 
c30-102 1.0 
c30- 1022.0 
C30-1023.0 
C30-1024.0 
C30-1025.0 
C30-1026.0 
C30-1027.0 
C30- 1029.0 
C30-1030.0 
C30-1031.0 
C30-1032.0 
C30-1203.5 
C30-1204.5 
C30-1207.5 

309.7 
31 0.0 
310.3 
310.6 
310.9 
311.2 
311.5 
312.0 
312.3 
312.6 
312.9 
313.2 
313.6 
313.9 
314.2 
314.6 
366.8 
367.1 
368.0 

2.7 
2.5 
2.5 
2.4 
2.5 
2.4 
2.3 
2.3 
2.4 
2.5 
2.5 
2.5 
2.6 
2.6 
2.7 
2.7 
2.4 
2.2 
2.0 

Location: 38" 18.61 ' N  
75" 0 7 . 0 7 ' ~  

a Uni t s  of K = mcal/cm-s-'C 



TABLE A - V I 1 1  

THERMAL CONDUCTIVITY VALUES FROM CORE OF DRILL HOLE C31 
(Samples are 2.680 cm i n  diameter by 1.270 cm t h i c k )  

Sample Depth 
Name ( m )  

C31- 732.5 
C31- 733.5 
C31- 734.5 
C31- 735.5 
C31- 736.5 
C31- 737.5 
C31- 738.5 
C31- 739.5 
C31- 740.5 
(231- 741.5 
C31- 742.5 
C31- 743.5 
C31- 744.5 
C31- 745.5 
C 3 1 -  746.5 
C31- 747.5 
C31- 980.5 
C31- 981.5 

223.3 
223.6 
223.9 
224.2 
224.5 
224.8 
225.1 
225.4 
225.7 
226.0 
226.3 
226.6 
226.9 
227.2 
227.5 
227.8 
298.9 
299.2 

Mean 3.45 
Standard Deviat ion 0.81 

K a  - 
4.1 
2.5 
3.1 
4.2 
3.8 
4.5 
6.6 
4.1 
3.9 
4.0 
4.2 
4.1 
3.9 
4.1 
4.0 
4.0 
3.4 
3.5 

Sample Depth 
Name ( m >  

C31- 982.5 
C31- 983.5 
C31- 984.5 
C31- 986.5 
C31- 987.5 
C31- 988.5 
C31- 989.5 
C31- 990.5 
C31- 991.5 
C31- 992.5 
C31- 992.5 
C31- 993.5 
C31- 994.5 
C31- 995.5 
C 3 1 -  996.5 
C31- 997.5 
C31- 998.5 
C31- 999.5 

299.5 
299.8 
300.1 
300.7 
301.0 
301.3 
301.6 
301.9 
302.2 
302.5 
302.5 
302.8 
303.1 
303.4 
303.7 
304.0 
304.3 
304.6 

Location: 38 O 

75 O 

K a  - 
3.7 
3.7 
3.7 
3.4 
3.1 
3.0 
2.5 
2.8 
2.8 
2.7 
2.5 
2.8 
2.8 
2.5 
2.7 
2.7 
2.8 
3.0 

20.55 ' N  
36.43 'w 

a Uni t s  of K = mcal/cm-s-'C 

A 
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TABLE A - I X  

THERMAL CONDUCTIVITY VALUES FROM CORE OF D R I L L  HOLE C32 
(Samples are 2.680 cm i n  diameter by 1.270 c m  t h i c k )  

Sample Depth 
Name ( m )  

C32- 541.5 
C32- 742.5 
C32- 543.5 
C32- 544.5 
C32- 545.5 
C32- 546.5 
C32- 547.5 
C32- 548.5 
C32- 549.5 
C32- 550.5 
C32- 551.5 
C32- 552.5 

165.0 
165.4 
165.7 
166.0 
166.3 
166.6 
166.9 
167.2 
167.5 
167.8 
168.1 
168.4 

Mean 3.00 
Standard Deviat ion 0.50 

K a  - 
3.1 
3.1 
3.0 
2.7 
2.8 
2.9 
3.0 
2.6 
2.7 
3.2 
2.7 
3.1 

Sample 
Name 

C32- 553.5 
C32- 554.5 
C32- 555.5 
C32- 556.5 
C32- 557.5 
C32- 558.5 
C32- 559.5 
C32- 560.5 
C32- 101 9.5 
(32-1020.5 
C32-1034.5 

168.7 
169.0 
169.3 
169.6 
169.9 
170.2 
170.5 
170.8 
310.6 
311.0 
315.3 

2.9 
2.9 
2.9 
2.7 
2.8 
2.7 
2.9 
2.5 
3.0 
4.1 
4.8 

Location: 38" 00.97 ' N  
75" 49.57 'W 

a Uni ts  of K = mcal/cm-s-'C 

TABLE A-X 

THERMAL CONDUCTIVITY VALUES FROM CORE OF D R I L L  HOLE C33 
(Samples are 2.680 cm i n  diameter by 1.270 cm t h i c k )  

Sample Depth Sample Depth 
K a  Name (m) - K a  Name (m> - 

C33- 101 3.5 308.9 5.4 C 33- 10 15.5 309.5 4.0 
(233-1014.5 309.2 4.1 

Mean 4.50 
Standard Deviation 0.78 

Location: 38" 24.13 ' N  
76" 11.19 ' W  

a Units  of K = mcal/cm-s-'C 



TABLE A - X I  

THERMAL, CONDUCTIVITY VALUES FROM CORE OF D R I L L  HOLE C39A 
(Samples are 2.680 cm i n  diameter by 1.270 cm t h i c k )  

Sample Depth 
Name ( m >  

C39- 723.5 
C39- 724.5 
C39- 732.5 
c39- 733.5 
c39- 734.5 
c39- 735.5 
C39- 736.5 
c39- 737.5 

220.0 
220.8 
223.3 
223.6 
223.9 
224.2 
224.5 
224.8 

Mean 3.31 
Standard Deviat ion 0.33 

K a  - 
3.2 
2.8 
2.9 
3.3 
3.1 
3.6 
3.4 
4.1 

Sample Depth 
Name ( m )  

c39- 739.5 225.4 
C39- 740.5 225.7 
C39- 741.5 226.0 
C39- 742.5 226.3 
c39- 744.5 226.9 
c39- 745.5 227.2 
C39- 746.5 227.5 

Location: 39" 
74" 

K a  - 
3.2 
3.1 
3.6 
3.4 
3.7 
3.2 
3.1 

50.44 'N 
10.87'W 

a Uni t s  of K = mcal/cm-s-'C 

TABLE A - X I 1  

THERMAL CONDUCTIVITY VALUES FROM CORE OF D R I L L  HOLE C40 
(Samples are 2.680 cm i n  diameter by 1.270 cm t h i c k )  

Sample Depth Sample Depth 
K a  Name ( m )  - K a  Name ( m >  - 

C40- 7648 
C40- 746B 
C40- 765A 
C40- 765B 
C40- 7678 
C40- 767B 
C40- 768 
C40- 7698 
C40- 769B 
C40- 770 
C40- 9668 
C40- 966B 

232.9 
227.4 
233.2 
233.2 
233.8 
233.8 
234.1 
234.4 
234.4 
234.6 
294.4 
294.4 

Mean 4.79 
Standard Deviat ion 1.38 

3.2 
4.5 
2.9 
3.2 
5.5 
4.9 
1.6 
4.0 
4.3 
3.9 
7.0 
4.9 

C40- 967 
C40- 967 
C40- 971A 
C40- 971B 
C40- 973A 
C40- 973B 
C40- 973C 
C40- 9731, 
C40- 9858 
C40- 985B 
C40- 9878 
C40- 987B 

294.7 
294.7 
296.0 
296.0 
296.6 
296.6 
296.6 
296.6 
300.2 
300.2 
300.8 
300.8 

5.5 
6.4 
4.2 
4.3 
6.0 
6.9 
6.7 
6.5 
4.6 
4.3 
5.6 
4.1 

Location: 40' 18.81 'N 
74" 03.O2lw 

A 

a Uni t s  of K = mcal/cm-s-OC 
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Sample 
Name 

C41- 813 
C 4 l -  814 
C41-  815 
C41- 816 
C41- 964 
C41- 965 
C41- 975 
C41- 976 
C41- 977 
C41- 978 

Mean 

TABLE A - X I 1 1  

THERMAL CONDUCTIVITY VALUES FROM CORE OF D R I L L  HOLE C 4 1  
(Samples a r e  2.680 cm i n  diameter by 1.270 cm t h i c k )  

Depth Sample Depth 
( m )  - K a  Name ( m >  

247.7 
248.0 
248.3 
248.6 
293.8 
294.1 
297.2 
297.4 
297.8 
298.0 

2.6 
2.9 
3.0 
2.9 
3.2 
3.1 
4.6 
4.7 
4.8 
2.4 

C41- 979 
C41- 980 
C41- 981 
C41- 982 
C41- 983 
C 4 l -  984 
C41- 986 
C41- 987 
C41-  988A 
C41- 988B 

298.3 
298.6 
298.9 
299.2 
299.3 
299.6 
300.4 
300.5 
301.1 
301.1 

3.87 Location: 40" 
Standard Deviat ion 0.95 

a Units  of K = rncal/cm-s-OC 

74" 

K a  - 
4.3 
4.5 
3.9 
4.8 
5.2 
3.3 
5.9 
3.9 
3.6 
3.8 

7.26 ' N  
2.25 'W 

TABLE A - X I V  

THERMAL CONDUCTIVITY VALUES FROM CORE OF D R I L L  HOLE C43 
(Samples are 2.680 cm i n  diameter by 1.270 cm t h i c k )  

Sample Depth Sample Depth 
K a  ( m >  - Name ( m )  - K a  Name 

C43- 550.5 
C43- 551.5 
C43- 552.5 
c43- 554.5 
c43- 555.5 
C43- 556.5 
c43- 557.5 
C43- 558.5 
c43- 559.5 
C43- 560.5 
C43- 561.5 

167.8 
168.1 
168.4 
169.0 
169.3 
169.6 
169.9 
170.2 
170.5 
170.8 
171.1 

Mean 3.35 
Standard Deviation 0.38 

3.3 
2.9 
3.0 
2.9 
3.2 
3.1 
3.4 
3.2 
3.7 
3.7 
3.6 

(243- 562.5 
(243- 563.5 
C43- 564.5 
C43- 566.5 
C43- 567.5 
C43- 568.5 
C43- 569.5 
C43- 571.2 
C43- 572.3 
c43- 573.2 
C43- 1039.5 

171.4 
171.8 
172.1 
172.7 
173.0 
173.3 
173.6 
174.1 
174.4 
174.7 
316.8 

3.5 
3.7 
3.5 
3.3 
3.0 
3.1 
2.9 
4.3 
3.7 
3.9 
2.9 

Location: 38" 26.04 ' N  
75" 03.57 'W 

*. . .Uni ts  of K = mcal/cm-s- OC 
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TABLE A-XV 

THERMAL CONDUCTIVITY VAZUES FROM CORE OF D R I L L  HOLE c46 
(Samples are 2.680 cm i n  d iameter  by 1.270 cm t h i c k )  

Sample Depth Sample Depth 
Name ( m )  - K a  Name ( m )  

C46- 739.5 
C46- 740.5 
C46- 741.5 
C46- 742.5 
C46- 743.5 
C46- 745.5 
C46- 746.5 
C46- 747.5 
C46- 748.5 
C46- 749.5 
C46- 750.5 
C46- 751.5 

225.4 
225.7 
226.0 
226.3 
226.6 
227.2 
227.5 
227.8 
228.1 
228.4 
228.8 
229.1 

Mean 3.46 
Standard  Devia t ion  0.61 

a Un i t s  of K mcal/cm-s-'C 

3.3 
3.3 
3.3 
3.6 
3.1 
3.5 
3.8 
3.7 
3.9 
3.7 
4.3 
4.4 

C46- 752.7 
C46- 753.5 
C46- 754.0 
C46- 966.5 
C46- 967.5 
C46- 968.5 
C46- 969.0 
C46- 970.3 
C46- 971.3 
C46- 973.3 
C46- 974.3 
C46- 975.3 

229.4 
229.7 
229.8 
294.6 
294.9 
295.2 
295.4 
295.7 
296.1 
296.7 
297.0 
297.3 

Locat ion:  38 
75 

K a  - 
4.2 
4.3 
4.2 
2.3 
2.4 
3.1 
3.7 
2.6 
2.6 
3.2 
3.7 
2.9 

23.96 ' N  
34.49 'w 
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TABLE A - X V I  

THERMAL CONDUCTIVITY VALUES FROM CORE OF DRILL HOLE C55 
(Samples are 2.680 c m  i n  diameter by 1.270 cm t h i c k )  

Sample Depth Sample Depth 
K a  (m> - Name (m) - K a  Name 

c55- 545.5 
C55- 546.5 
c55- 547.5 
C55- 548.5 
c55- 549.5 
C55- 550.5 
C55- 552.5 
c55- 553.5 
c55- 554.5 
c55- 555.5 
C55- 556.5 
c55- 557.5 
C55- 558.5 
c55- 559.5 
C55- 560.5 
C55- 561.5 

166.3 
166.6 
166.9 
167.2 
167.5 
167.8 
168.4 

169.0 
169.3 
169.6 

170.2 
170.5 

171.1 

168.7 

169.9 

170.8 

Mean 3.81 
Standard Deviat ion 0.74 

a U n i t s  of K = mcal/cm-s-°C 

4.7 
4.0 
3.9 
4.0 
4.0 
4.3 
4.2 
3.7 
3.9 
3.8 
3.7 
3.7 
4.3 
4.2 
4.8 
5.8 

C55- 562.5 
C55- 563.5 
C55- 564.5 
C55- 565.5 
C55- 566.5 
c55- 944.5 
c55- 945.5 
C55- 946.5 
c55- 949.5 
C55- 950.5 
C55- 969.5 
C55- 970.5 
C55- 972.5 
c55- 973.5 
c55- 974.5 

171.4 
171.8 
172.1 
172.4 
172.7 
281.9 
288.2 
288.5 
289.4 
289.7 
295.5 
295.8 
296.4 
296.7 
297.0 

4.8 
4.0 
4.4 
4.3 
3.8 
3.6 
3.1 
3.6 
2.8 
2.7 
2.5 
3.1 
3.0 
2.9 
2.5 

Location: 37" 42.53 ' N  
75" 4 2 . 8 5 ~ ~  
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TABLE A - X V I I  n 

THERMAL CONDUCTIVITY VALUES FROM CORE OF DRILL HOLE C59 
(Samples are 2.680 cm i n  diameter by 1.270 cm t h i c k )  

Sample Depth Sample Depth 
Name ( m )  - K a  Name (m> 

c59- 477.5 
C59- 478.5 
c59- 479.5 
C59- 481.5 
C59- 482.5 
C59- 483.5 
C59- 484.5 
C59- 485.5 
C59- 486.5 
C59- 487.5 
C59- 488.5 
C59- 489.5 
C59- 490.5 
C59- 491.5 
C59- 492.5 

145.5 
145.8 
146.2 
146.8 
147.1 
147.4 
147.7 
148.0 
748.3 
148.6 
148.9 
149.2 
149.5 
149.8 
150.1 

Mean 2.99 
Standard  Devia t ion  0.58 

3.1 
3.0 
2.9 
2.9 
3.3 
2.6 
2.6 
2.5 
2.5 
2.6 
2.7 
2.7 
2.5 
2.7 
2.7 

c59- 493.5 
c59- 494.5 
c59- 495.5 
C59- 496.5 
c59- 497.5 
C59- 498.9 
c59- 499.9 
C59- 500.9 
C59- 501.9 
C59- 502.9 
c59- 979.5 
C59- 980.5 
C59- 981.5 
C59- 982.5 
C59- 983.5 

150.4 
150.7 
151.0 
151.3 
151.6 
152.1 
152.4 
152.7 
153.0 
153.3 
298.6 
298.9 
299.2 
299.5 
299.8 

Location: 37" 
76" 

a Un i t s  of K = mcal/cm-s-°C 

TABLE A - X V I I I  

THERMAL CONDUCTIVITY VALUES FROM CORE OF DRILL HOLE C60 
(Samples are 2.680 cm i n  diameter by 1.270 cm t h i c k )  

Sample Depth 
Name (m 1 

C60- 918.5 280.0 
C60- 919.5 280.3 
C60- 920.5 280.6 
C60- 921.7 280.8 
C60- 922.7 281.2 
C60- 923.7 281.5 

Mean 4.23 
Standard Devia t ion  0.64 

a Uni t s  of K = mcal/cm-s-°C 
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Sample Depth 
- K a  Name ( m )  

4.8 C60- 924.7 281.8 
5.5 C60- 925.9 282.2 

4.3 C60- 927.9 282.8 
4.3 C60- 928.9 283.1 
3.1 

3.6 C60- 926.9 282.5 

Location: 37" 
76" 

2.7 
2.9 
2.8 
2.9 
3.1 
2.5 
3.1 
2.6 
2.7 
3.1 
3.0 
3.7 
4.7 
4.8 
3.9 

53.02 ' N  
15.09 'W 

K a  - 
4.0 
4.5 
4.2 
4.5 
3.7 

03.98 'N 
19.28 'W 



TABLE A - X I X  

63 

Sample 
Name 

PM1- 35.0 
PM1- 42.5 
PM1- 45.0 
PM1- 47.5 
PMI- 50.0 
PM1- 50.0 
PMI- 52.5 
PM1- 55.0 
PM1- 57.5 
PMI- 60.0 
PMI- 65.0 
PMI- 70.0 
PM1- 80.0 
PM1- 82.5 
PMI- 85.0 
PM1- 90.0 
PM1- 92.5 
PMI- 95.0 
PM1- 97.5 
PM1-100.0 
PM 1 - 1 00.0 
PMI-105.0 
PM1-107.5 
PM1 - 1 1 5.0 
PMI-117.5 
PM1 - 120.0 
PMI- 122.5 
PMI-125.0 
PM1- 127.5 
PMI-132.5 
PM 1 - 1 35.0 

THERMAL CONDUCTIVITY VALUES FROM CORE OF DRILL HOLE PMI 
(Samples are 2.680 cm i n  diameter by 1.270 cm t h i c k )  

Depth 
( m >  

35.0 
42.5 
45.0 
47.5 
50.0 
50.0 
52.5 
55.0 
57.5 
60.0 
65.0 
70.0 
80.0 
82.5 
85.0 
90.0 
92.5 
95.0 
97.5 
100.0 
100.0 
105.0 
107.5 
115.0 
117.5 
120.0 
122.5 
125.0 
127.5 
132.5 
135.0 

D r i l l e d  i n  Pa lmet to  g r a n i t e  

Mean 6.25 
Standard  Devia t ion  0.91 

a U n i t s  of K = mcal/cm-s-’C 

K a  

6.48 
6.72 
7.18 
5.57 
6.20 
6.59 
6.30 
5.76 
5.92 
6.41 
6.47 
6.34 
10.25 
7.98 
4.35 
6.63 
7.13 
6.52 
6.43 
6.00 
5.74 
6.08 
6.62 
5.61 
5.25 
6.04 
5.75 
6.40 
5.28 
6.89 
5.82 

- 
Sample 
Name 

PM 1 - 1 37.5 
PM1- 140 a 0 
PM1-145.0 
PM 1 - 1 ‘47 5 
PM 1 - 1 52 5 
PM1- 155.0 
PM 1 - 1 57.5 
PM 1 - 1 60.0 
PM1- 162.5 
PM1- 1 65.0 
PM1-167.5 
PM 1 - 1 6 7.5 
PM 1 - 1 70.0 
PMI-172.5 
PM 1 - 1 75.0 
PM1-177.5 
PM 1 - 1 80.0 
PM I - I 82.5 
PM 1 - 1 8 5.0 
PMI- 190.0 
PM 1 - 1 92.5 
PMI-195.0 
PM 1 - 1 98.0 
PM1-200.0 
PM1-202.5 
PM1-205.0 
PM1-207.5 
PM1-210.0 
PMI-236.0 
PMI-288. 8 

Depth 
( m )  

137.5 
140.0 
145.0 
147.5 
152.5 
155.0 
157.5 
160.0 
162.5 
165.0 
167.5 
167.5 
170.0 
172.5 
175.0 
177.5 
180.0 
182.5 
185.0 
190.0 
192.5 
195.0 
198.0 
200.0 
202.5 
205.0 
207.5 
210.0 
236.0 
288.8 

K a  

6.51 
5.35 
5.73 
6.19 
8.92 
6.81 
7.74 
6.47 
5.84 
6.24 
6.81 
5.84 
6.50 
6.03 
5.83 
5.57 
5.55 
5.20 
5.52 
6.43 
5.14 
5.83 
5.56 
5.62 
5.96 
6.56 
5.12 
6.14 
7.51 
6.26 

- 

Location: 33 ‘29’55f1 N 
84’41 r581r w 
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Sample 
Name 

EDi-606.9 
ED1-615.2 
ED1 -623.4 
ED1-63 1.6 
ED1-639.8 
ED1-656.2 
EDI-664.4 
ED1 -672.6 
ED1-705.4 
ED1-713.6 
ED1 -730.0 
ED1 -738.2 
ED1 -754.6 
ED1-762.8 
EDI-772.4 
ED1-779.2 

TABLE A-XX 

THERMAL CONDUCTIVITY VALUES FROM CORE OF DRILL HOLE ED1 
(Samples are 2.680 cm i n  diameter by 1.270 cm t h i c k )  

Depth Sample Depth 
( m )  - K a  Name ( m )  

185.0 
187.5 
190.0 
192.5 
195.0 
200.0 
202.5 
205.0 
214.7 
217.5 
222.5 
225.0 
230.0 
232.5 
235.4 
237.5 

9.57 
9.22 
9.61 
8.63 
9.09 
8.99 
9.19 
9.17 
9.29 
8.75 
9.19 
9.50 
9.38 
9.20 
9.26 
8.98 

D r i l l e d  i n  Cuffytown Creek g r a n i t e  

Mean 9.18 
Standard Deviat ion 0.23 

ED1-787.4 
ED1-795.6 
ED1 -803.8 
ED 1 -8 1 2.0 

ED1 -828.4 
ED1-853.0 
ED1-869.4 
EDI-885.5 
ED1 -894.0 
EDI-910.9 
ED1-926.8 
ED1 -934.0 
ED1-943.2 
ED1 -951.4 

ED 1-820.2 

240.0 
242.5 
245.0 
247.5 
250.0 
252.5 
260.0 
265.0 
269.9 
272.5 
277.6 
282.5 
284.7 
287.5 
290.0 

K a  

9.33 
8.88 
9.15 
9.32 
9.42 
9.05 
9.21 
8.95 
9.19 
9.25 
9.37 
8.87 
8.96 
9.40 
9.20 

- 

a Uni t s  of K = m c a l / c m - s - O C  

n 
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TABLE A-XXI 

Sample 
Name 

RL4- 213 
RL4- 221 
RL4- 229 
RL4- 238 
RL4- 246 
RL4- 254 
RL4- 262 
RL4- 270 
RL4- 279 
RL4- 287 
RL4- 295 
RL4- 303 
RL4- 312 
RL4- 320 
RL4- 328 
RL4- 336 
RLY- 344 
RL4- 351 
RL4- 361 
RL4- 369 
RL4- 377 
RL4- 385 
RL4- 394 
RL4- 402 
RL4- 410 
RL4- 418 
RL4- 426 

THERMAL CONDUCTIVITY VALUES FROM CORE OF DRILL HOLE RL4 
(Samples are 2.680 c m  i n  diameter by 1.270 cm t h i c k )  

Depth 
( m >  

65.0 
67.5 
70.0 
72.5 
75.0 
77.5 
80.0 
82.5 
85.0 
87.5 
90.0 
92.5 
95.0 
97.5 

100.0 
102.5 
105.0 
107.5 
110.0 
112.5 
115.0 
117.5 
120.0 
122.5 
125.0 
127.5 
130.0 

D r i l l e d  i n  Rolesvi l le  p l u t o n  

Mean 6.84 
Standard Deviat ion 0.66 

K a  

8.13 
7.46 
6.01 
7.31 
6.18 
6.25 
6.28 
6.41 
6.36 
6.05 
5.75 
6.21 
7.19 
6.86 
6.82 
6.79 
6.24 
6.34 
6.86 
6.86 
7.20 
5.81 
6.08 
5.48 
6.97 
6.81 
8.16 

- 
Sample 

Name 

RL4- 435 

RL4- 451 
RL4- 459 
RL4- 467 
RL4- 476 
RL4- 484 
RL4- 489 
RL4- 492 
RL4- 500 
RL4- 508 
RL4- 517 
RL4- 525 

RL4- 541 

RL4- 443 

RL4- 533 

RL4- 549 
RL4- 558 
RL4- 565 
RL4- 574 
RL4- 582 
RL4- 590 
RL4- 595 
RL4- 607 
RL4- 615 
RL4- 623 
RL4- 632 
RL4- 640 

Depth 
( m )  

132.5 
135.0 
137.5 
140.0 
142.5 
145.0 
147.5 
149.0 
149.9 
152.5 
155.0 
157.5 
160.0 
162.5 
165.0 
167.5 
170.0 
172.5 
175.0 
177.5 
180.0 
181.5 
185.0 
187.5 
190.0 
192.5 
195.0 

K a  

6.66 
8.00 
6.55 
7.96 
6.67 
7.68 
6.69 
6.83 
6.85 
6.70 
7.83 
6.72 
8.52 
7.21 
7.50 
6.84 
6.06 
7.54 
7.67 
7.05 
6.62 
6.79 
6.74 
6.06 
7.04 
6.89 
7.04 

- 

Location: 35O43'36" N 
78°19'45" W 

a Uni t s  of K = mcal/cm-s-°C 



TABLE A - X X I I  

Sample 
Name 

SM2- 90 
SM2- 148 
SM2- 156 
SM2- 164 
SM2- 180 
SM2- 189 
SM2- 197 
SM2- 205 
SM2- 238 
SM2- 246 
SM2- 262 
SM2- 271 
SM2- 279 
SM2- 287 
SM2- 303 
SM2- 344 
SM2- 351 
SM2- 361 
SM2- 369 
SM2- 377 
SM2- 385 
SM2- 394 
SM2- 410 

THERMAL CONDUCTIVITY VALUES FROM CORE OF DRILL HOLE SM2 
(Samples are 2.680 c m  i n  diameter by 1.270 cm t h i c k )  

Depth 
(m> 

27.5 
45.0 
47.5 
50.0 
55.0 
57.5 
60.0 
62.5 
72.5 
75.0 
80.0 
82.5 
85.0 
87.5 
92.5 
105.0 
107.5 
110.0 
112.5 
115.0 
117.5 
120.0 
125.0 

D r i l l e d  i n  Siloam g r a n i t e  

Mean 7.85 
Standard  Devia t ion  0.74 

K a  

7.31 
7.63 
6.87 
7.12 
7.51 
7.50 
7.63 
9.06 
8.74 
9.74 
7.14 
7.16 
7.33 
8.11 
7.54 
9.14 
8.23 
7.54 
7.70 
9.67 
7.16 
8.39 
9.15 

- 
Sample Depth 

K a  Name (m> - 
SM2- 435 
SM2- 451 
SM2- 476 
SM2- 484 
SM2- 492 
SM2- 508 
SM2- 517 
SM2- 533 
SM2- 541 
SM2- 549 
SM2- 566 
SM2- 574 
SM2- 590 
SM2- 607 
SM2- 615 
SM2- 632 
SM2- 640 
SM2- 648 
SM2- 664 
SM2- 673 
SM2- 681 
SM2- 689 

132.5 
137.5 
145.0 
147.5 
150.0 
155.0 
157.5 
162.5 
165.0 
167.5 
172.5 
175.0 
180.0 
185.0 
187.5 
192.5 
195.0 
197.5 
202.0 
205.0 
207.5 
210.0 

8.68 
6.99 
7.81 
7.49 
7.17 
7.19 
7.25 
8.46 
8.61 
7.82 
7.58 
8.30 
8.09 
8.62 
7.87 
7.48 
7.92 
7.20 
7.73 
7.40 
7.60 
6.58 

Location: 33'28'41" N 
83'11'35" W 

a Uni t s  of K = mcal/cm-s-'C 

32 



crs 
1. Long Va l l ey  

APPENDIX B 

CALIFORNIA 

To h e l p  d e f i n e  t h e  r e g i o n a l  thermal  s e t t i n g  of -.-e Long Val ley ,  C a l i f o r -  
n i a  (Fig.  B-11, fou r  heat-flow ho le s  were d r i l l e d  i n  g r a n i t i c  rock o u t s i d e  t h e  
c a l d e r a  and two w i t h i n  it. Thermal c o n d u c t i v i t i e s  and l i t h o l o g i e s  of t h e s e  
holes  are provided i n  Tab les  B-I through B-VI as presented  i n  a p re l imina ry  
r e p o r t  by Sass et a l . ,  1974. F u r t h e r  i n fo rma t ion  on tempera ture  g r a d i e n t s  f o r  
t h e s e  wells is a v a i l a b l e  i n  S a s s  et  al . ,  1974. Access t o  t h e s e  cores is pos- 
s i b l e  through S. P e t e r  Ga lan i s ,  U.S. Geologica l  Survey,  Menlo Park. 

SCALE 1:250oooO 

4 2 0  4 8 12 16 20 Y l L t S  
C I .  1 

Fig. B-1. Geologic s k e t c h  map showing Long Val ley ,  C a l i f o r n i a .  
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Hole I D  Depth 

DMC- 1 
DMC- 1 
DMC- 1 
DMC- 1 
DMC- 1 
DMC- 1 
DMC- 1 
DMC- 1 
DMC- 1 
DMC- 1 
DMC- 1 
DMC- 1 
DMC- 1 
DMC- 1 
DMC- 1 
DMC- 1 
DMC- 1 
DMC- 1 
DMC- 1 
DMC- 1 
DMC- 1 
DMC- 1 
DMC- 1 
DMC- 1 
DMC- 1 
DMC- 1 
DMC- 1 

142.0 F 
167.0 F 
191.5 F 
207.0 F 
253.5 F 
265.5 F 
272.0 F 
283.3 F 
293.0 F 
326.0 F 
333.0 F 
537.0 F 
540.0 F 
577.0 F 
594.0 F 
594.0 F 
603.0 F 
606.0 F 
607.0 F 
617.0 F 
618.0 F 
625.0 F 
627.0 F 
629.0 F 
631.0 F 
634.0 F 
637.0 F 

TABLE B-I 

CONDUCTIVITIES FROM DC-1 

Sample Li thology 

Trachyandesi  t e  
Trachyandes i te  
Trachyandesi  t e  
Trachyandesi  t e  
T rachyandes i  t e  
Trachyandes i te  
T rachyandes i  t e  
Trachyandes i te  
Trachyandes i te  
Trachyandesi t e  
Trachyandes i te  
Clay 
Sand 
Sand 
Sand 
Sand 
Sand 
Pumice Sediment 
Pumice Sediment 
Pumice Sediment 
Sand 
Sand 
Pumice Tuff  
Pumice Tuff  
Pumice Tuff  
Pumice Tuff  
Pumice T u f f  

K Wet 

3.99 
4.08 
4.09 
4.19 
4.11 
3.98 
4.24 
4.00 
4.40 
3.57 
4.16 
2.37 
1.89 
2.26 
2.02 
1.84 
1.40 
1.47 
1.30 
2.04 
1.53 
1.73 
1.11 
1.67 
1.55 
1.47 
0.95 

RHO Wet 

2.80 
2.82 
2.80 
2.77 
2.78 
2.80 
2.79 
2.81 
2.80 
2.60 
2.64 

PHI 

5.0 
4.1 
4.7 
4.7 
6.2 
5.6 
5.6 
5.3 
5.5 
6.4 
4.7 
N. P. 
N. P. 
N. P. 
N. P. 
N. P. 
N. P. 
N. P. 
N. P. 
N. P. 
N. P. 
N. P. 
N.P. 
N. P. 
N. P. 
N. P. 
N. P. 

- 

K - mcal/cm-s-'C 

RHO - gm/cm3 

PHI - P o r o s i t y  (%) 
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TABLE B - I 1  

CONDUCTIVITIES FROM DP 

Hole I D  Depth 

DP- 1 
DP- 1 
DP- 1 
DP- 1 
DP- 1 
DP- 1 
DP- 1 
DP- 1 
DP- 1 
DP- 1 
DP- 1 
DP- 1 
DP- 1 
DP- 1 
DP- 1 
DP- 1 
DP- 1 
DP- 1 
DP- 1 
DP- 1 
DP- 1 
DP- 1 
DP- 1 
DP- 1 
DP- 1 
DP- 1 
DP- 1 
DP- 1 
DP- 1 
DP- 1 
DP- 1 

209.0 F 
232.0 F 
255.0 F 
277.0 F 
298.0 F 
323.0 F 
336.0 F 
359.0 F 
382.0 F 
406.0 F 
420.0 F 
439.0 F 
460.0 F 
480.0 F 
501.0 F 
521.0 F 
540.0 F 
560.0 F 
580.0 F 
600.0 F 
620.0 F 
639.0 F 
660.0 F 
682.0 F 
700.0 F 
720.0 F 
740.0 F 
760.0 F 
780.0 F 
800.0 F 
830.0 F 

Sampl E? Lithology K Wet 

Grani t,e 
Granite 
Grani t,e 
Grani t.e 
Granit,e 
Grani t.e 
Grani t,e 
Granite 
Grani tee 
Gran i t. e 
Grani t.e 
Grani t.e 
Granite 
Grani t.e 
Granite 
Grani t.e 
Grani t.e 
Granite 
Grani t.e 
Granite 
Grani t.e 
Granite 
Grani t.e 
Grani t.e 
Granite 
Granit.e 
Grani t.e 
Grani t.e 
Granite 
Granit,e 
Granite 

7.41 
7.34 
6.84 
7.28 
7.38 
6.94 
7.16 
8.00 
7.14 
7.12 
7.74 
7.46 
7.37 
7.58 
6.66 
8.26 
6.01 
7.04 
7.01 
8.14 
7.66 
7.58 
7.13 
8.43 
7.29 
6.95 
7.63 
7.08 
7.00 
7.24 
7.39 

RHO Wet 

2.61 
2.62 
2.61 
2.62 
2.61 
2.61 
2.62 
2.62 
2.62 
2.62 
2.62 
2.62 
2.61 
2.60 
2.59 
2.62 
2.60 
2.60 
2.61 
2.60 
2.59 
2.59 
2.61 
2.59 
2.62 
2.61 
2.60 
2.60 
2.61 
2.61 
2.61 

PHI 

0.8 
1.0 
1.2 
0.8 
1.1 
1.0 
1.0 
0.9 
0.9 
0.8 
1.1 
0.9 
1.1 
1.2 
1.5 
1.2 
1.2 
1.1 
1.2 
1.1 
1.3 
1.1 
1.1 
1.4 
0.9 
1.0 
1.0 
1.0 
1.0 
1.0 
1.1 

- 

K - mcal/cm-s-'C 
RHO - gm/cm 
PHI - P o r o s i t y  ( X )  
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Hole I D  

RM-1 

RM-1 
RM- 1 

RM- 1 
RM- 1 
RM- 1 
RM- 1 
RM- 1 
RM- 1 
RM- 1 
RM- 1 
RM- 1 
RM- 1 
RM- 1 
RM- 1 
RM- 1 
RM- 1 
RM- 1 
RM-1 

RM-1 

RM-1 

RM-1  

RM- 1 

RM- 1 

RM- 1 

RM- 1 
RM- 1 
RM- 1 
RM- 1 
RM- 1 
RM-1  
RM- 1 
RM- 1 
RM- 1 
RM- 1 
RM- 1 

Depth 

213.0 F 
213.0 F 
302.0 F 
302.0 F 
334.0 F 
334.0 F 
365.0 F 
365.0 F 
384.0 F 
384.0 F 
417.0 F 
417.0 F 
440.0 F 
440.0 F 
471.0 F 
471.0 F 
496.0 F 
506.0 F 
512.0 F 
525.0 F 
536.0 F 
546.0 F 
556.0 F 
565.0 F 
576.0 F 
590.0 F 
600.0 F 
610.0 F 
623.0 F 
632.0 F 
643.0 F 
652.5 F 
660.0 F 
670.0 F 
680.0 F 
687.0 F 

TABLE B - I 1 1  

CONDUCTIVITIES FROM RM 

Sample L i tho logy  K Wet 

G r a n i t e  
G r a n i t e  
G r a n i t e  
G r a n i t e  
G r a n i t e  
G r a n i t e  
G r a n i t e  
G r a n i t e  
Dike 
Dike 
G r a n i t e  
G r a n i t e  
G r a n i t e  
G r a n i t e  
G r a n i t e  
G r a n i t e  
G r a n i t e  
G r a n i t e  
G r a n i t e  
G r a n i t e  
G r a n i t e  
G r a n i t e  
G r a n i t e  
G r a n i t e  
G r a n i t e  
G r a n i t e  
G r a n i t e  
G r a n i t e  
G r a n i t e  
G r a n i t e  
G r a n i t e  
G r a n i t e  
G r a n i t e  
G r a n i t e  
G r a n i t e  
G r a n i t e  

7.85 
8.08 
8.01 
8.16 
6.71 
7.08 
8.14 
7.69 
5.53 
5.53 
8.20 
7.90 
6.87 
6.91 
7.93 
7.72 
8.06 
7.87 
8.26 
8.21 
8.04 
7.90 
8.06 
7.73 
7.94 
8.22 
8.02 
8.14 
5.42 
7.85 
8.26 
9.50 
8.27 
8.36 
7.76 
8.46 

~ ~~- 

RHO Wet 

2.62 
2.62 
2.65 
2.65 
2.60 
2.60 
2.58 
2.58 
2.87 
2.87 
2.64 
2.65 
2.56 
2.56 
2.63 
2.63 
2.65 
2.65 
2.64 
2.65 
2.64 
2.64 
2.64 
2.63 
2.64 
2.64 
2.66 
2.71 
2.75 
2.65 
2.62 
2.33 
2.63 
2.63 
2.62 
2.63 

PHI  

1.3 
0.8 
0.6 
0.4 
2.2 
1.6 
2.6 
1.9 
0.8 
0.4 
1.1 
0.6 
3.5 
2.0 
1.7 
0.9 
0.4 
0.4 
0.4 
0.3 
0.2 
0.2 
0.3 
0.5 
0.6 
0.2 
0.2 
0.2 
0.4 
0.3 
0.4 
0.2 
0.2 
0.2 
0.6 
0.3 

- 

K - mcal/cm-s-'C 
RHO - gm/cm 
PHI - P o r o s i t y  (%) 
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TABLE B-IV 

CONDUCTIVITIES FROM SM 

Hole I D  

SM-'I 
SM- 1 
SM- 1 
SM- 1 
SM- 1 
SM- 1 
SM-1 
SM- 1 
SM- 1 
SM- 1 
SM- 1 
SM- 1 

Hole I D  

TH- 1 
TH- 1 
TH- 1 
TH- 1 
TH- 1 
TH- 1 
TH- 1 
TH-1 
TH- 1 
TH- 1 
TH- 1 
TH- 1 
TH- 1 
TH- 1 
TH- 1 
TH- 1 
TH- 1 
TH- 1 

Depth 

284.0 F 
328.0 F 
378.0 F 
416.0 F 
453.0 F 
504.0 F 
570.0 F 
649.0 F 
727.0 F 
795.0 F 
851.0 F 
893.0 F 

Depth 

431.0 F 
443.0 F 
452.0 F 
460.0 F 
470.0 F 
480.0 F 
490.0 F 
500.0 F 
510.0 F 
520.0 F 
530.0 F 
557.0 F 
567.0 F 
576.0 F 
587.0 F 
597.0 F 
606.0 F 
619.0 F 

K - mcal/cm-s-'C 
n 

Sample L i tho logy  

Granite! 
Granite! 
Granite! 
Granite! 
Granite! 
Granite! 
Granite! 
G r a n i t e  
G r a n i t e  
Granite! 
G r a n i t e  
G r a n i t e  

TABLE B-V 

K Wet 

8.34 
7.76 
8.21 
71 84 
7.58 
7.45 
7.06 
7.90 
7.76 
7.66 
7.80 
7.48 

CONDUCTIVITIES FROM TH 

Sample L i tho logy  

Q u a r t z  D i o r i t e  
Q u a r t z  D i o r i t e  
Q u a r t z  D i o r i t e  
Q u a r t z  D i o r i t e  
Q u a r t z  D i o r i t e  
Q u a r t z  D i o r i t e  
Q u a r t z  D i o r i t e  
Quar t z  D i o r i t e  
Q u a r t z  D i o r i t e  
Q u a r t z  D i o r i t e  
Q u a r t z  D i o r i t e  
Q u a r t z  D i o r i t e  
Q u a r t z  D i o r i t e  
Q u a r t z  D i o r i t e  
Q u a r t z  D i o r i t e  
Q u a r t z  D i o r i t e  
Q u a r t z  D i o r i t e  
Q u a r t z  D i o r i t e  

K Wet 

5.81 
5.76 
6.35 
6.19 
6.20 
6.31 
6.54 
6.27 
6.46 
6.51 
6.09 
6.15 
6.12 
6.66 
6.36 
6.48 
6.28 
6.68 

RHO Wet 

2.65 
2.67 
2.66 
2.68 
2.68 
2.64 
2.67 
2.68 
2.67 
2.67 
2.68 
2.67 

RHO Wet 

2.76 
2.74 
2.77 
2.79 
2.78 
2.77 
2.79 
2.75 
2.77 
2.77 
2.74 
2.77 
2.77 
2.76 
2.76 
2.74 
2.74 
2.76 

PHI  - 
0.6 
1.2 
0.5 
0.4 
0.5 
0.4 
0.4 
0.4 
0.4 
0.5 
0.3 
0.3 

PHI - 
0.9 
1.0 
0.2 
0.4 
0.2 
0.2 
0.1 
0.3 
0.2 
0.1 
0.2 
0.2 
0.2 
0.2 
0.2 
0.6 
0.7 
0.1 

RHO - gm/cm' 
@ PHI - P o r o s i t y  (2) 



.- 

Hole I D  

LVCH- 1 
LVCH- 1 
LVCH- 1 
LVCH- 1 
LVCH- 1 
LVCH- 1 
LVCH- 1 
LVCH- 1 
LVCH- 1 
LVCH- 1 
LVCH- 1 
LVCH- 1 
LVCH- 1 
LVCH- 1 

Depth 

475.7 F 
492.0 F 
522.0 F 
545.5 F 
553.5 F 
572.0 F 
576.0 F 
587.0 F 
606.5 F 
612.0 F 
625.0 F 
817.5 F 
822.5 F 
984.8 F 

K - mcal/cm-s-°C 
RHO - gm/cm 
PHI - P o r o s i t y  ( W )  

3 
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TABLE B-V1 

CONDUCTIVITIES FROM LV 

Sample L i tho logy  K Wet 

T u f f .  sand and c l a y  
T u f f .  sand and c l a y  
T u f f .  sand and c l a y  
T u f f .  sand and c l a y  
T u f f .  sand and clay 
T u f f .  sand and c l a y  
T u f f .  sand and c l a y  
T u f f .  sand and c l a y  
T u f f .  sand and c l a y  
T u f f .  sand and c l a y  
T u f f .  sand and c l a y  
T u f f .  sand and c l a y  
T u f f .  sand and c l a y  
T u f f .  sand and c l a y  

1.79 
2.13 
1.91 
2.04 
1.62 
1.10 

2.46 
2.81 
1.87 

1.69 
2.37 
1.69 

I. 78 

1.85 

PHI RHO Wet - 
N. P. 
N. P. 
N. P. 
N. P. 
N. P. 
N. P. 
N. P. 
N. P. 
N. P. 
N. P. 
N. P. 
N. P. 
N. P. 
N. P. 

A 



2. Randsburg 

A s  p a r t  of a heat-flow s tudy  i n  t h e  Randsburg, C a l i f o r n i a ,  area,* 14  
heat-flow ho les  were d r i l l e d  wi th in  t h e  Randsburg known geothermal r e s o u r c e  
area ( K G R A ) ,  Fig. B-2. Thermal c o n d u c t i v i t y  measurements f o r  a l l  and l i t h o -  
l o g i c  data f o r  s i x  of  these wells are provided i n  Tables B-VI1 through 

These data were ob ta ined  from t h e  well bottoms. S. Peter Ga lan i s  can 
provide  access t o  these c o r e s  a t  t h e  U.S. Geo log ica l  Survey (USGS), Menlo Park. 

Grs 

B-XXVIII. 

117' 30' 

35' 30' 

35' 1s 

5 D 5 Ip miles 
8 16 kilawterS a 0 

Tertiary i n t w i v e  andesitic kocene and Pliocene r] n z r m e  se-tary - and rhyo11tic rocks 

Fig .  B-2. Geologic ske tch  map o f  Randsburg KGRA and envi rons .  KGRA is 
o u t l i n e d  near  c e n t e r  of  map. Numbers are h e a t  f lows  i n  heat- 
f l o w  units (h fu ) .  (Base map modi f ied  from Trona 2O sheet, 
S a s s  et a l . ,  1978.) I n s e t  shows l o c a t i o n  o f  Randsburg area. 

More in fo rma t ion  on t h e  hea t  flow i n  t h e  Randsburg area can be found i n  
S a s s ,  J. S., G a l a n i s ,  S. P., Jr., Marsha l l ,  B. V. ,  Lachenbruch, A. H., 
Munroe, R. J., and Moses, T. H., Jr., 1978, Conductive Heat Flow i n  t he  
Randsburg A r e a ,  C a l i f o r n i a ,  USGS o p e n - f i l e  r e p o r t  78-756. 6d 
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TABLE B-VI1 

PRINCIPAL ELEMENTS OF HEAT-FLOW CALCULATIONS FOR RANDSBURG KGRA A 
West Elev. Depth Range 
Long. (m) N (m) - 

North 
Loc ali t Lat . 
CBL 35'18.9' 
30W43E-23aba 

117'20.2' 1146 46- 76 8 6.40 26.05 
(0.10) (0.09) 

1.5 
(0.03) 

LMT 35'31.8' 
28S/41E-3bdd 

117'39.2' 1012 34-106 23 6.04 37.95 
(.07) (0.03) 

2.33 
(0.03) 

117'33.4' 1164 46-152 24 GAR 37 '27.8 ' 
28S/41E-35bca 

7.39 27.90 
(0.10) (0.03) 

2.06 
(0.03) 

117'35.1' 1006 30-101 14 SPH 35'33.6 ' 
27S/41E-29caa 

7.14 15.97 
(0.091 (0.01 1 

1.14 
(0.02) 

FPK 35'15.5 ' 
31S/41E- 12 bbb 

117'32.3' 936 61-102 9 5.68 23.71 
(0.15) (0.07) 

1.35 
0.04) 

R GA 35'28.0' 
28S/40E-25~~~ 

117'37.6' 741 85-161 5 6.05 30.26 
(0.21) (0.02) 

1.83 
(0.06) 

RGB 35 '22.8 ' 
29S/43E-27~~~ 

7 117O21.8' 1015 90-153 6.64 29.74 
(0.14) (0.02) 

1.98 
(0.04) 

RGC 35 '1 9.6' 
30S/4l E- 18bdc 

117'37.5' 1070 21-160 12 6.69 29.12 
(0.19) (0.04) 

1.95 
(0.06) 

RGD 35 '23.2 ' 
29S/hlE-27bcb 

117'34.5' 1012 26-105 7 5.69 116.1 
(0.22) (0.1) 

6.62 
(0.25) 

RGE 35'23.2 
29S/QlE-26bcb 

117'33.4' 1021 33-103 5 6.85 120.6 
(0.4) (1.01) 

8.3 
(0.6) 

RGF 35 '23.9 ' 
29S/41E-24acc 

117'31.8' 1045 53-103 8 6.8 120.0 
(0.5) (0.1) 

8.2 
(0.6) 

RGG 35'22.4 ' 
2 9 ~ 4  1 E-36bad 

1 17'32.0' 914 30-102 9 4.1 104.5 
(0.3) (0.0) 

4.3 
(0.3) 

117°30.81 828 24- 88 4 RGH 35'21 .4 
30S/42E-6abc 

4.1 41.8 
(1.0) (1.0) 

1.7 
(0.4) 

RGI 35 '20.3 ' 
30S/ 42E-7daa 

117 '30.4' 800 36-102 5 4.1 43.6 
(1.0) (0.1) 

1.8 
(0.41 

~~~ ~ 

a SE represents standard error. 

4Q 
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S i t e  

CBL 
LMT 
GAR 
SPH 
FPK 
RGA 
RGB 
RGC 
RGD 
R GE 
HGF 
RGG 
RGH 
R G I  

- 

TABLE B-VI11 

SUMMARY OF LITHOLOGY, HEAT FLOW ( 4 )  AND POROSITY 
FOR RANDSBURG KGRA 

Rock 

Q u a r t z  monzonite 
P o r p h y r i t i c  g r a n o d i o r i t e  
Q u a r t z  monzonite 
G r a n o d i o r i t e  
G r a n o d i o r i t e  
D i o r i t e  
Q u a r t z  monzonite 
G r a n o d i o r i t e  
Andes i te  
A l t e r e d  r h y o l i t e  
A l t e red  a n d e s i t e  
Andes i te  
Alluvium 
A 11 uvi  um 

P o r o s i t y  
( % I  

a Es t imated  q u a n t i t i e s  as no c o r e  o r  ou tc rop  samples were a v a i l a b l e .  

TABLE B-IX 

THERMAL CONDUCTIVITIES FOR CBL 

Surf  ace 
0- 20 

20- 35 
35- 50 
50- 65 

80- 95 
95-110 

110-125 
125-140 
140- 1 55 
155-1 70 
170-185 
185-200 
200-215 
215-230 

65- 80 

@ 230-245 
245-260 

0- 6 
6- 11 

11- 15 
15- 20 
20- 24 
24- 29 
29- 34 
34- 38 
38- 43 
43- 47 
47- 52 
52- 56 
56- 61 
61- 66 
66- 70 
70- 75 
75- 79 

9 
(h fu )  

1.67 
2.33 
2.06 
1.14 
1.35 
1.83 
1.98 
1.95 
6.62 
8.3 
8.2 
4.3 
1.7 
1.8 

P o r o s i t y  
( % I  

Conduct iv i ty  - 
mcal/cm-s% W/m-K 

8.11 
6.79 
6.21 
6.65 
6.96 
6.81 
6.87 
7.13 
7.29 
6.87 
6.41 
6.19 
6.01 
6.69 
6.28 
6.32 
6.44 
6.98 

3.39 2.57 1.0 
2.84 
2.60 
2.78 
2.91 
2.85 
2.88 
2.98 
3.05 
2.88 
2.68 
2.59 
2.52 
2.80 
2.63 
2.65 
2.70 
2.92 
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TABLE B-X 

THERMAL CONDUCTIVITIES FOR LMT 

Depth Range 
- (ft) 

Surf  ace 
0- 15 

15- 35 
35- 50 
50- 65 
65- 80 
80- 95 
95-1 10 

110-125 
125-140 
140- 155 
155- 170 
170-185 
185-200 
200-2 15 
215-230 
230-245 
245-260 
2 60-275 
275-290 
290-305 
305-320 
320-335 
335-350 

- (m) 

0- 5 
5- 11 

11- 15 
15- 20 
20- 24 
24- 29 
29- 34 
34- 38 
38- 43 
43- 47 
47- 52 
52- 56 
56- 61 
61- 66 
66- 70 
70- 75 
75- 79 
79- 84 
84- 88 
88- 93 
93- 98 
98- 102 

102-107 

P o r o s i t y  
mcal/cm s% W h - K  mu/ cm "I ( % I  

Conduc t iv i ty  

6.94 
5.88 
5.99 
6.53 
5.74 
6.32 
5.72 
5.57 
5.86 
5.99 
5.98 
5.86 
6.01 
5.78 
6.54 
6.03 
5.95 
6.13 
5.54 
6.08 
6.12 
6.26 
7.27 
6.29 

2.91 2.67 0.8 
2.46 
2.51 
2.73 
2.40 
2.65 
2.39 
2.33 
2.45 
2.51 
2.50 
2.45 
2.52 
2.42 
2.74 
2.52 
2.49 
2.57 
2.32 
2.55 
2.56 
2.62 
3.04 
2.63 
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Depth Range 
- ( f t )  - ( m >  

Su r face  
0- 20 

20- 35 
35- 50 
50- 65 
65- 80 
80- 95 
95-1 10 

110-125 
125- 140 
140- 155 
155- 170 
170- 1 85 
185-200 
200-215 
215-230 
2 30 - 2 45 
245-260 
2 60- 2 75 
275-290 
290-305 
305-320 
320-335 
335-350 
350-365 
365-380 
3 80 -3 95 
395-410 
410-425 
425-440 
440-455 
455-470 
4 70 -485 
485-500 

0- 6 
6- 11 

11- 15 
15- 20 
20- 24 
24- 29 
29- 34 
34- 38 
38- 43 
43- 47 
47- 52 
52- 56 
56- 61 
61- 66 
66- 70 
70- 75 
75- 79 
79- 84 
84- 88 
88- 93 
93- 98 
98- 102 

102-107 
107- 11 1 
111-116 
116-120 
120-125 

130-134 
134- 139 
139-143 
143- 148 
148-152 

125-130 

TABLE B-XI 

THERMAL, CONDUCTIVITIES FOR GAR 

Conduct iv i ty  
mcal/cm- s-OC W/m-K 

P o r o s i t y  
gm/cm ( % I  

7.70 
6.57 
6.70 
7.33 
8.23 
7.45 
7.30 
7.04 
7.42 
7.46 
7.65 
7.37 
6.55 
7.40 
7.71 
7.09 
6.47 
6.78 
7.79 
7.10 

7.60 
7.33 
6.53 
7.77 
7.48 
8.18 
7.67 
7.70 
7.92 
7.68 
7.32 
7.65 
8.01 

3.22 2.61 1.0 
2.75 
2.80 
3.07 
3.45 
3.12 
3.06 
2.95 
3.11 
3.12 
3.20 
3.09 
2.74 
3.10 
3.23 
2.97 
2.71 
2.84 
3.26 
3.08 

3.18 
3.07 
2.73 
3.25 
3.13 
3.42 
3.21 
3.22 
3.32 
3.21 
3.06 
3.20 
3.35 
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TABLE B-XI1 
A 

Surf  ace 
0- 20 

20- 35 
35- 50 
50- 65 
65- 80 
80- 95 
95-1 10 

110-125 
125-140 
140- 155 
155- 170 
170-185 
185-200 
200-2 15 
215-230 
230-245 
245 -260 
260-275 
275-290 
290-305 

0- 6 
6- 11 

11- 15 
15- 20 
20- 24 
24- 29 
29- 34 
34- 38 
38- 43 
43- 47 
47- 52 
52- 56 
56- 61 
61- 66 
66- 70 
70- 75 
75- 79 
79- 84 
84- 88 
88- 93 

THERMAL CONDUCTIVITIES FOR SPH 

Conduct iv i ty  
mal/  cm- s 2 C  W /m-K 

P o r o s i t y  
gm/ cm t!i ( % I  

6.41 2.68 2.54 2.9 
6.96 2.91 
7.04 2.95 

7.49 
7.45 
7.45 
7.32 
7.50 
6.89 
6.99 
7.05 
6.54 
6.71 
7.44 
7.28 
6.87 
7.11 

3.14 
3.12 
3.12 
3.06 
3.14 
2.88 
2.93 
2.95 
2.74 
2.81 
3.11 
3.05 
2.88 
2.98 
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~ 

Depth Range 
( f t )  

Sur face  
0- 20 

25- 45 
35- 50 
45- 65 
50- 65 
65- 80 
65- 85 
80- 95 
95-1 10 

105- 107 
110-125 

125.5-128 
125.5 

127 
125- 140 
140- 1 55 
155- 170 
170-185 
185-200 
200-215 
2 1 5 -2 30 
230-245 
245-260 
260-275 
275-290 
290-305 
305-320 
320-335 

- ( m )  

0- 6 
8- 14 

11- 15 
14- 20 
15- 20 
20- 24 
20- 26 
24- 29 
29- 34  
32- 33 
34- 38 
38.2 
38.2- 39 
38.7 
38- 43 
43- 47 
47- 52 
52- 56 
56- 61 
61- 66 
66- 70 
70- 75 
75- 79 
79- 84 
84- 88 
88- 93 
93- 98 
98- 102 

TABLE B-XI11 

THERMAL CONDUCTIVITIES FOR FPK 

P o r o s i t y  
( % I  

Conduct iv i ty  
mca 1 / cm-s I% W h - K  @ll/ crn 

5.69 
6.20 
6.28 

6.10 
4.92 
6.05 
5.25 
5.02 
5.54 
6.59 
5.83 
6.25 
5.23 
6.36 
5.41 
5.78 
5.70 
5.43 
5.70 
6.37 
6.38 
5.84 
5.67 
5.94 
5.19 
5.13 
5.28 
5.58 

5.58 

2.38 2.74 1.9 
2.60 
2.63 
2.34 
2.55 
2.06 
2.53 
2.20 
2.10 
2.32 
2.76 
2.44 
2.62 2.71 
2.19 2.81 
2.66 2.73 
2.26 
2.42 
2.39 
2.27 
2.39 
2.67 
2.67 
2.46 
2.37 
2.49 
2.17 
2.15 
2.21 
2.34 

0.5 
0.6 
0.4 
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TABLE B-XIV 

Depth Range 
- ( f t )  - ( m >  

85- 105 
145-165 
185-225 
245-265 
285-305 
325-345 
3 85 -4 05 
445-465 
496-501 
501 -503 

503 -508 
508-530 

501.5 

26- 32 
44- 50 
56- 68 
75- 81 
87- 93 
99-105 

117-123 
136-142 
151- 153 
153-153 

153- 155 
155- 162 

152.9 

Depth Range 
( f t )  - ( m >  

85- 105 
145-165 
185-205 
245-265 
285-325 
345-365 
385-405 
425-445 
496 -50 1 
501 -506 
511-530 

26- 32 
44- 50 
56- 62 
75- 81 
87- 99 

105-1 11 
117-123 
130-136 
151- 153 
153-154 
156- 162 

THERMAL CONDUCTIVITIES  FOR RGA 

P o r o s i t y  
mcal/cm- s9C W/m-K Densi gm/ cm t!i (%) 

Conduct iv i ty  

5.12 
5.65 
5.29 
5.85 
6.27 
5.85 
6.83 
5.53 
5.65 
5.87 
5.79 
6.29 
5.92 

2.15 
2.37 
2.22 
2.45 
2.62 
2.45 
2.86 
2.32 
2.36 
2.46 

2.64 
2.48 

2.42 2.85 

TABLE B-XV 

THERMAL, CONDUCTIVITIES FOR RGB 

0.3 

P o r o s i t y  
(%> 

Conduct iv i ty  
mcal/cm +OC W/ m-K gm/ cm 

6.72 
6.43 
5.45 
6.95 
6.56 
6.12 
7.19 
7.17 
6.80 
6.40 
6.37 

2.81 
2.69 
2.28 
2.91 
2.75 
2.56 
3.01 
3.00 
2.85 
2.68 
2.67 2.85 0.3 

8 
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TABLE B-XVI 

Depth Range 
- (ft) - ( m )  

85- 105 
145-165 
185-205 
245-265 
285-305 
345-365 
385-425 
445-465 
496.3 
498.5 
499.2 
500-525 

26- 32 
44- 50 
56- 62 
75- 81 
87- 93 

105-1 11 
117-130 
136-142 
151.3 
151.9 
152.2 
152-160 

85- 105 26- 32 
145- 165 44- 50 
185-205 56- 62 
245-265 75- 81 
300-302 91- 92 
306-308 93- 94 
325-345 99-105 

THERMAL CONDUCTIVITIES FOR RGC 

Conduct ivi tv  
mcal/cm- S-OC W'm-K 

7.29 
7.30 
6.76 
7.03 
6.90 
6.51 
6.54 
5.24 
6.65 
6.73 
6.69 
7.14 

3.05 
3.06 
2.83 
2.94 
2.89 
2.73 
2.74 
2.19 
2.78 
2.82 
2.80 
2.99 

Densi gm/ cm t3 

2.73 
2.71 
2.72 

TABLE B-XVII 

THERMAL CONDUCTIVITIES FOR RGD 

Conduct ivi ty  
mcal/cm- s 3 C  W/m-K 

6.03 2.53 
5.40 2.26 
5.98 2.51 
5.89 2.47 
6.58 2.76 
5.20 2.18 
5.00 2.10 

Poros i ty  
( % I  

0.2 
0.2 
0.3 

Poros i ty  
Densi gm/ cm t3 ( % I  
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Depth Range 
( f t )  - ( m )  - 

85- 105 
145-165 
185-205 
245-265 
2 99 -30 1 
301 -306 
304.1 
305.7 
306-308 
325-345 

26- 32 
44- 50 
56- 62 
75- 81 
91- 92 
92- 93 
92.7 
93.2 
93- 94 
99-105 

Depth Range 
(ft) - ( m >  - 

85- 105 
145- 165 
185-205 
245-265 
300 -302 
302.8 
307.5 
302-307 
307-309 
325-345 

26- 32 
44- 50 
56- 62 
75- 81 
91- 92 
92.3 
93.7 
92- 94 
94- 94 
99-105 

TABLE B-XVIII 

THERMAL CONDUCTIVITIES FOR RGE 

P o r o s i t y  
mcal/cnr SPC Wm-K Densi gm/ cm ( % I  

Conduct iv i ty  

7.54 
7.27 
7.06 
7.09 
7.65 
5.58 
8.15 
6.74 
7.41 
7.46 

3.16 
3.04 
2.95 
2.97 
3.20 
2.34 
3.41 2.61 
2.82 2.56 
3.10 
3.12 

TABLE B-XIX 

THERMAL CONDUCTIVITIES FOR RGD 

2.6 
5.2 

Conduct iv i ty  
mcal/cP s 0 C  W/m-K 

P o r o s i t y  
Densi am/ cm t!i ( % I  

6.49 
4.62 
6.45 
6.50 
6.79 
8.63 
8.54 
6.84 
6.94 
6.22 

2.72 
1.93 
2.70 
2.72 
2.84 
3.61 2.05 
3.58 2.14 
2.86 
2.90 
2.60 

1.9 
2.2 
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TABLE B-XX 

THERMAL CONDUCTIVITIES FOR RGG 

Depth Range 
( f t )  - ( m )  

85- 105 
145-165 
185-205 
245-265 
299-301 
301 -305 
305.1 
308.7 
310-312 
325-345 

26- 32 
44- 50 
56- 62 
75- 81 
91- 92 
92- 93 
93.0 
94.1 
94- 95 
99-105 

P o r o s i t y  
( 4 6 )  

Conduct iv i ty  
m C a l / c &  s0c W/m-K 

4.69 
4.68 
4- 49 
4.83 
4.74 
3.93 
4.33 
4.68 
4.89 
3.36 

1.96 
1.96 
1.88 
2.02 
1.98 
1.64 
1.81 2.40 
1.96 2.40 
2.05 
1.41 

5.4 
5.8 

TABLE B-XXI 

THERMAL CONDUCTIVITIES FOR RGH 

P o r o s i t y  t5 ( 8 )  
Depth Range Conduct iv i ty  

(m) mcal / c& s ° C  W/m-K gm/ cm ( f t )  - 
84- 104 26- 32 5.01 2.10 

144-164 44- 50 5.59 2.34 
184-204 56- 62 5.52 2.31 
244-264 74- 80 5.29 2.22 
300-320 91- 98 5.00 2.09 

TABLE B-XXII 

THERMAL CONDUCTIVITIES FOR R G I  

Depth Range 
- ( f t )  - (m) 

80- 100 24- 30 
140-160 43- 49 
200-220 61- 67 
240 -260 73- 79 
3 00 - 320 91- 98 
320-340 98-104 

P o r o s i t y  
mcal/cm- SPC WD-K p/ cm t5 ( % I  

Conduct iv i ty  

5.84 2.45 
5.25 2.20 
4.44 1.86 
5.76 2.41 
5.86 2.45 
5.47 2.29 
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TABLE B-XXIII  

Hole : R GD Loca t ion  : Randsburg KGRA 

S t a r t e d :  2/24/78 Completed: 2/24/78 D r i l l e d  by: Clingan 

Notes by: SPG Sca le :  1 i n .  50 f t  

Graphic Column 

Depth Cored 
( f t )  Interval Rock Type A l t e r a t i o n  

0 - 
- 
- 

Weatheped l i g h t  green  p o r p h y r i t i c  a n d e s i t e  
( f e l d s p a r  phenocrys ts  t o  3 mm) 

- 
- 125' 

Clasts of  red  nonporphyr i t i c  t o  g ray  ande 
s i t e ,  l i g h t  g reen  r h y o l i t e ,  and wh i t e  t u f f  

- - - - - - - - -  
Dark r e d  t u f f  i n  v a r i o u s  states of a1 I n t e n s e  a1 t era ti on 
t e r a t i o n  t o  r e d  c l a y  w i t h  c las t s  of t o  wh i t e  and r e d  
a l t e r e d  p o r p h y r i t i c  r h y o l i t e  and a n d e s i t e  c l a y s  

Clasts of l igh t  g reen  t o  g ray  a n d e s i t e  and 
r h y o l i t e  i n  g r a y  m a t r i x  
Clasts of l i g h t  g reen  t o  g ray  a n d e s i t e  and 
r h y o l i t e  i n  red c layey  matrix 

Clasts o f  l i g h t  g reen  t o  g ray  a n d e s i t e  and 
r h y o l i t e  i n  g r a y  m a t r i x  

Clasts o f  l i g h t  g reen  t o  g ray  a n d e s i t e  and 
r h y o l i t e  i n  r e d  c l ayey  m a t r i x  

302 I 
306 
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TABLE B-XXIV 

Randsburg KGRA crs Hole: R GE Locat ion:  

S t a r t e d :  2/24/78 Completed: 2/25/78 D r i l l e d  by: Clingan 
Notes by: SPG S c a l e :  1 in.  = 50 f t  

Graphic Column 

Depth Cored 
( f t )  Interval Rock Type A 1  tera t i on 
0 - 

Weathered t a n  p o r p h y r i t i c  r h y o l i t e  Trace t o  5% p y r i t e  
( a l l  a l t e r e d  t o  hema- 
t i t e  and/or l i m o n i t e )  

- - - - - - - - - -  
Ligh t  g r a y  p o r p h y r i t i c  r h y o l i t e  Par t ia l  a l t e r a t i o n  o f  

f e l d s p a r  t o  wh i t e  
c l a y  
Trace t o  5% p y r i t e  

( f e l d s p a r  phenocrys ts  as large as 3 mm) 

- 
185' - _ - - - - - - - -  - 

L i g h t  g ray  p o r p h y r i t i c  r h y o l i t e  Near ly  complete a l -  
t era ti on of  f e l d s p a r  
t o  wh i t e  c l a y  
Trace t o  5% p y r i t e  

- 
( h i g h l y  a l t e r e d )  - 

- 
225 ' - 

- - - - - - - - - - -  - 265 
L i g h t  g ray  p o r p h y r i t i c  t o  n e a r l y  holo- 

- c r y s t a l l i n e  r h y o l i t e  (avg. g r a i n  s i z e  .5 f e l d s p a r s  t o  wh i t e  
t o  3 m) c l a y  

- 306( 

P a r t i a l  a l t e r a t i o n  of  - 

~ 3 %  p y r i t e  v e i n s  
calcite 

301 1 - 

- 

6 3 -  
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TABLE B-XXV 

Hole: RGF Location: Randsburg KGRA 

S t a r t e d :  2/25/78 Completed: 2/27/78 D r i l l e d  by: Clingan 

Notes by: SPG Sca le :  1 i n .  = 50 f t  

- Graphic Column 

Depth Cored 
( f t )  Interval Rock Type A 1 t era t i on 

0 Weathered t a n  p o r p h y r i t i c  a n d e s i t e  Trace of p y r i t e  
( f e l d s p a r  phenocrys ts  t o  2 mm i n  a p h a n i t i c  ( a l l  a l t e r e d  t o  hema- 
groundmass) and l i g h t  g ray  p o r p h y r i t i c  t i t e  and/or l i m o n i t e )  
r h y o l i t e  

- - - - - - - - - -  
Reddish-gray t o  g r a y  p o r p h y r i t i c  a n d e s i t e  - - - - - - - - - -  
Ligh t  g r a y  p o r p h y r i t i c  r h y o l i t e  

- - - - - - - - - -  
Reddish-gray t o  dark  g r a y  p o r p h y r i t i c  ande- 
s i t e  minor l i g h t  gray  p o r p h y r i t i c  r h y o l i t e  
( f ragments  i n  t h e  a n d e s i t e )  

L igh t  g reen  p o r p h y r i t i c  r h y o l i t e  ( f e l d -  Trace t o  3% u n a l t e r e d  
s p a r  phenocrys ts  t o  6 mm) minor r e d d i s h  p y r i t e ;  p a r t i a l  al-  
g ray  a n d e s i t e  t e r a t i o n  of f e l d s p a r  

- - - - - - - - - -  

t o  c l a y  

- - - - - - - - - -  
L i g h t  g reen  p o r p h y r i t i c  r h y o l i t e  and red- Mafic phenoc rys t s  i n  
d ish-gray  s l i g h t l y  p r o p h y r i t i c  a n d e s i t e  a n d e s i t e  have been 

a l t e r e d  t o  c h l o r i t e  
and i r o n  ox ides  

Trace t o  3% p y r i t e  

L igh t  g reen  p o r p h y r i t i c  r h y o l i t e  P a r t i a l  a l t e r a t i o n  

P o r p h y r i t i c  r h y o l i t e  and p o r p h y r i t i c  a n d e s i t e - - - - - - - - - -  
P o r p h y r i t i c  a n d e s i t e  Hornblende pheno 

- - - - - - - - - -  
of - f e lds l ax  - io-cl-ay - 

c r y s t s  a l t e r e d  t o  
c h l o r i t e  and i r o n  
oxides.  Fe ldspar  
a l t e r e d  t o  c lay .  
2 t o  3% p y r i t e  
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TABLE B-XXVI 

0 Hole: RGG Location: Randsburg KGRA 

S t a r t e d :  2/27/78 Completed: 2/28/78 D r i l l e d  by: Clingan 

Notes by: SPG Scale: 1 i n .  = 50 f t  - 
Graphic Column 

Depth Cored 
( f t )  I n t e r v a l  Rock Type A 1  tera t i on 

n - - 
- Weathered t an  p o r p h y r i t i c  a n d e s i t e  
- 15' 
- Brick-red p o r p h y r i t i c  a n d e s i t e  
- 

- - - - - - - - - -  
( f e l d s p a r  phenocrys ts  6 t o  8 mm l o n g )  

- 
- 

145' - 
- - 165' 

White f e l s i t e  w i t h  
2% p y r i t e  

Brick-red p o r p h y r i t i c  a n d e s i t e  w i th  minor 
dark  g ray  nonporphyr i t i c  a n d e s i t e  

Brick-red p o r p h y r i t i c  a n d e s i t e  
- - - - - - - - - -  

- 
- 
- 
- 

- - - - - - - - - -  245 ' - 
Dark g r a y  a n d e s i t e  w i th  minor br ick- red  Trace p y r i t e  
p o r p h y r i t i c  a n d e s i t e  

- 
- - - - - - - - - -  - 285 ' 

- Brick-red p o r p h y r i t i c  a n d e s i t e  
- (15% f e l d s p a r  phenoc rys t s ,  4 mm max. l e n g t h )  
- Minor da rk  g r a y  a n d e s i t e  
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TABLE B - X X V I I  

Hole: RGH Loca t ion:  Rands burg KGRA 

Started: 2/28/78 Completed: 3/1/78 D r i l l e d  by: Clingan 
Notes by: SPG Sca le :  1 in .  50 f t  

Graphic Column 

Depth Cored 
(ft) Interval  Rock Type Gravel S i z e  A l t e r a t i o n  
0 

Gravel ,  s i l t  and c l a y  Max 45 mm 
avg 10 mm 

Gravel ,  s i l t  and c l a y  Max 35 mm 
avg 8 mm 

S i l t ,  c l a y  and g r a v e l  Max 15 mm 
avg 3 mm 

S i l t ,  c l a y  and g r a v e l  Max 20 mm 
avg 3 mm 

Grave l ,  silt and c l a y  Max 20 mm 
avg 8 mm 

Gravel ,  s i l t  and c l a y  

Gravel ,  s i l t  and c l a y  

Gravel ,  silt and c l a y  

Gravel ,  s i l t  and c l a y  

Max 30 mm 
avg 13 mm 
Max 30 mm 
avg 12 mm 
Max 20 mm 
avg 9 mm 
Max 17 mm 
avg 6 mm 

Gravel ,  s i l t  and c l a y  Max 25 mm 
avg 9 mm 

Gravel ,  s i l t  and c l a y  

Gravel ,  s i l t  and c l a y  

Max 18 mm 
avg 9 mm 
Max 15 mm 
avg 9 mm 

NOTE: Gravel-sized clasts composed o f  
a n d e s i t e  and r h y o l i t e  



TABLE B - X X V I I I  

Loca t ion  : Rands burg KGRA Hole : R G I  

S t a r t e d :  3/1/78 Completed: 3/1/78 D r i l l e d  by: Clinaan 

Notes by: SPG S c a l e :  1 i n .  = 50 f t  

Graphic Column 

Depth Cored 
( f t )  I n t e r v a l  Rock Type Gravel S i z e  A l t e r a t i o n  

0 - 
- Gravel ,  silt and c l a y  Max 20 mm 
- 20' avg 3 mm 

- 120' 

- - 180' 

220 ' 
240 * 

- 260 ' 

- 
- 
- 

320 1 - 

Gravel ,  s i l t  and c l a y  Max 20 mm 
avg 7 mm 

Gravel ,  s i l t  and c l a y  Max 15 mm 
ava 4 mm - - - - - - - - - -  

S i l t ,  c l a y  and g r a v e l  Max 20 mm 
avg 10 mm 

Gravel Max 20 mm 
avg 10 m 

- - - - - - - - - -  
S i l t ,  c l a y  and g r a v e l  Max 20 m 

avg 5 mm 
Silt, c l a y  and g r a v e l  Max 20 mm 

avg 3 mm 
S i l t ,  c l a y  and g r a v e l  Max 10 mm 

avg 4 mm 

Silt, c l a y  and g r a v e l  Max 20 mm 
avg 4 mm 

NOTE: Gravel-sized clasts composed of 
a n d e s i t e  and r h y o l i t e  
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3. S a l i n e  Val ley  

E igh t  heat-flaw h o l e s  were d r i l l e d  i n  t h e  S a l i n e  Val ley  of  C a l i f o r n i a .  
The well l o c a t i o n s  are shown on Fig.  B-3. D i t ch  samples were c o l l e c t e d  every  
6 m i n  each h o l e  and 1 m of c o r e  was t aken  i n  f o u r  of t h e  wells. Thermal con- 
d u c t i v i t y  va lues  f o r  t h e  wells and l i t h o l o g i e s  are presented  i n  Tab les  B-XXIX 
through B-XLII. L i t h o l o g i e s  were determined u s i n g  a 1OX hand l e n s  i n  t h e  lab-  
o ra to ry .  A d e t a i l e d  r e p o r t  on t h e  heat-flow s tudy  of t h e  S a l i n e  Va l l ey  i s  
a v a i l a b l e  from t h e  USGS, C. W. Mase et a l . ,  1979. Contact S. Peter G a l a n i s ,  
USGS, Menlo P a r k  f o r  access t o  cores .  

118' 00' 117' 4 5 '  

37O 00' 

36" 30' 

Qal - Quate rna ry  Alluvium. I n c l u d e s  f a n ,  l a c u s t r i n e ,  e o l i a n ,  and 

Tv - T e r t i a r y  Volcanics.  Predominantly P l iocene  b a s a l t .  
Mgr - Mesozoic G r a n i t i c s .  Composed p r i m a r i l y  of g r a n o d i o r i t e  and 

P s  - Pa leozo ic  sed imentary  rocks.  I n c l u d e s  l imes tone ,  do lomi te ,  

ca l ca reous  r u f  a d e p o s i t s  . 
q u a r t z  monzonite. 

s h a l e ,  and q u a r t z i t e .  

Fig.  B-3. Geologic s k e t c h  map o f  S a l i n e  Val ley .  KGRA is  o u t l i n e d  by dashed 
l i n e .  Geology and f a u l t s  g e n e r a l i z e d  from Mase e t  a l . ,  1979. 
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TABLE B-XXIX 

THERMAL CONDUCTIVITIES FOR SVC 

~~ ~~ 

KS KS @torr Kf Kf 
Depth Range w m-1 mcal cm-1 w m-1 mcal cm-1 

( m >  (ft) x- 1 ,-1 oc-1 ( % I  K- 1 ,-1 oc-1 
~~ 

26- 32 85-105 2.61 6.22 18 2.00 4.79 

62- 69 205-225 2.40 5.74 18 1.87 4.47 
75- 81 245-265 2.16 5.17 18 1.72 4.10 

87- 93 285-305 2.24 5.36 18 1.77 4.23 

38- 44 125-145 2.49 5.95 18 1.93 4.61 

79- 80 258-264 (need le  probe) 1.72 4.11 

TABLE B-XXX 

THERMAL CONDUCTIVITIES FOR SVD 

KS 4 c o r r  Kf Kf 
Depth Range w m-1 mcal cm-1 w m-1 mcal cm-1 

( m >  (ft) x- 1 ,-1 oc-1 ( % I  x- 1 ,-1 oc-1 

24- 30 

37- 43 
49- 55 
61- 67 

73- 79 
85- 91 
98-104 

110-1 16 
127- 128 

80-100 

120- 140 
160-1 80 
200-220 

24 0 -260 
2 80 - 300 

320-340 
360-380 
418-420 

2.24 

1.91 
2.83 
2.98 
2.91 
2.84 

2.88 
3.08 
2.30 

5.35 

4.55 
6.75 
7.13 
6.94 
6.78 

6.87 
7.35 
5.49 

1.51 

1.35 
1.78 
1.85 
1.81 

1.78 
1.80 

1.89 
1.54 

3.61 

3.23 
4.25 
4.41 

4.33 
4.26 

4.30 
4.51 
3.68 

79- 80 258-261 (need le  probe)  1.86 4.45 
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TABLE B-XXXI 

THERMAL CONDUCTIVITIES FOR SVE 

~~~ ~ ~~ 

KS KS @ c o r r  Kf Kf 
Depth Range w m-1 mcal cm-1 w m-1 mcal cm-1 

( m )  ( f t )  B- 1 ,-1 oc-1 ( % I  K- 1 ,- 1 oc- 1 

24- 30 80-100 2.33 5.56 30 1.55 3.71 

37- 43 120-140 2.55 6.09 30 1.65 3.95 
49- 55 160-180 2.89 6.90 30 1.81 4.31 
61- 67 200-220 3.30 7.87 30 1.98 4.73 
73- 79 240-260 3.23 7.72 30 1.95 4.66 

85- 91 280-300 2.73 6.52 30 1.74 4.14 

TABLE B-XXXII 

THERMAL CONDUCTIVITIES  FOR SVG 

KS KS @ c o r r  Kf Kf 
Depth Range w m-1 mcal cm-1 w m-1 mcal cm-1 

( m >  ( f t )  x- 1 ,-1 oc-1 ( % I  IC- 1 ,-1 oc-1 

26- 32 
38- 44 
50- 56 
62- 69 
75- 81 

87- 93 
99-105 

111-117 
122- 128 

134- 140 

146-152 
152- 154 

~~ ~ 

85-105 
125- 145 
165-185 
205-225 
245-265 

285-305 
325-345 

365 - 3 85 
400-420 
4 40 -460 
480-500 
500-504 

2.77 
3.07 
2.79 
2.86 

2.76 

2.30 
2.62 

2.46 

2.29 
2.68 
2.66 

2.72 

6.61 

7.33 
6.67 
6.83 
6.59 

5.49 
6.25 

5.89 
5.48 
6.39 
6.36 
6.51 

1.75 
1.88 

1.76 
1.79 
1.75 

1.54 
1.69 
1.61 

1.53 
1.71 
1.70 
1.73 

4.19 
4.50 
4.21 

4.28 
4.18 

3.68 
4.03 
3.85 
3.67 
4.09 
4.07 
4.13 

A 

78- 79 257-260 (needle  probe) 1.82 4.35 
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j TABLE B - X X X I I I  

THERMAL C O N D U C T I V I T I E S  FOR SVH 

KS KS 4 c o r r  Kf Kf 

K- 1 5- 1 oc- 1 x- 1 5- 1 oc- 1 ($1 
Depth Range w m-1 mcal cm-1 w m-1 mcal cm-1 

( m )  ( f t )  

24- 30 

37- 43 
49- 55 
61- 67 

73- 79 
85- 91 
98-104 

110-1 16 
122-128 

134- 140 
146- 152 

80-100 
120-140 

160-180 
200-220 

24 0 -26 0 

280-300 
320-340 
360-380 
400-420 
440-460 
480-500 

1.76 
2.39 
3.13 
2.62 
2.66 

2.87 
2.65 
2.81 

2.91 
2.76 
3.00 

78- 79 257-260 (need le  probe) 
139-140 457-459 (need le  probe) 

4.21 

5.70 
7.48 
6.27 
6.35 
6.85 
6.32 
6.71 
6.96 
6.60 

7.15 

1.28 

1.58 
1.91 
1.69 
1.70 
1.80 

1.70 
1.77 
1.81 

1.75 
1.85 

1.76 
1.69 

3.05 
3.78 
4.56 
4.03 
4.07 
4.29 
4.06 

4.23 

4.33 
4.18 

4.43 

4.21 

4.03 
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TABLE B-XXXIV 

THERMAL C O N D U C T I V I T I E S  FOR SVI 

~ 

KS KS @ c o r r  Kf Kf 
Depth Range w m-1 mcal cm-1 w m-1 mcal cm-1 

( m )  ( f t )  K- 1 ,- 1 oc- 1 ( l a )  K- 1 ,-1 oc-1 

24- 30 

37- 43 
49- 55 
61- 67 

73- 79 
85- 91 
98-104 

110-1 16 
122-128 

134- 140 
146- 152 

80-100 

120- 140 

160-180 
200-220 

240-260 
280 -300 
320-340 
360 -380 
400-420 

440 -4 60 
480-500 

2.69 
2.63 
2.48 
2.48 

2.72 
2.58 
2.53 
2.46 
2.24 

2.77 
2.67 

78- 79 257-259 (need le  probe) 
139-140 457-460 (need le  probe) 

6.43 
6.28 

5.92 
5.91 
6.49 
6.17 
6.04 

5.86 
5.34 
6.61 

6.37 

TABLE B-XXXV 

THERMAL CONDUCTIVITIES  FOR SVJ 

1.72 
1.69 
1.62 
1.62 

1.73 
1.67 
1.64 
1.61 
1.51 

1.75 
1.71 

1.87 
1.71 

4.10 
4.04 

3.88 
3.88 
4.13 
3.98 

3.93 
3.85 
3.61 

4.19 
4.08 

4.47 
4.09 

KS KS @ c o r r  Kf Kf 
Depth Range w m-1 mcal cm-1 w m-1 mcal cm-1 
(tu> (ft) K-1 ,-1 oc-1 ( I )  K- 1 ,-1 oc-1 

26- 32 85-105 2.36 5.62 30 1.57 3.74 

38- 44 125-145 2.12 5.06 30 1.45 3.47 

Tables B-XXIX through B-XXXV: 
- 

Kf - 
Ks - 

- 

K =  f 
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format ion  c o n d u c t i v i t y  

s o l i d  component c o n d u c t i v i t y  

- Kw, where K (1-0) 0 = c o n d u c t i v i t y  of water;$ i s  f r a c t u r e d  p o r o s i t y .  Ks W 



TABLE B-XXXVI 

LITHOLOGY FOR BOREHOLE SVC 

Hole : svc Locat ion  : S a l i n e  Val ley  

S t a r t e d :  7/4/78 Completed: 7/11/78 D r i l l e d  by: Clingan 

Notes by: Galanis  S c a l e  : 1 in .  = 25 m 

Graphic 
Column 

Depth Cored 
(m) I n t e r v a l  Rock TvDe 
0 

Hot s p r i n g  and 
Calcareous t u f a  and s i l t  l a k e ( ? )  d e p o s i t s  

- 
50 

- 56 
- 

69 
75 

- 
- 93 T.D. 

Gravel and s i l t  Fan d e p o s i t  

- - - - - - - - - -  
Calcareous t u f a ,  s i l t ,  and Fan and reworked(?) 

g r a v e l  h o t  s p r i n g  d e p o s i t s  

Gravel and s i l t  Fan d e p o s i t  79 m 
80 m to 
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TABLE B-XXXVII  

LITHOLOGY FOR BOREHOLE SVD 

Hole: SVD Locat ion:  S a l i n e  Val ley  

S t a r t e d :  7/1/78 Completed: 7/4/78 D r i l l e d  by: Clingan 
Notes by: Galanis Scale: 1 in .  = 25 m 

Graphic 
Column 

Depth Cored 
(m> I n t  e rva 1 Rock Type 
0 

Hot s p r i n g  and 
Calcareous t u f a  and s i l t  f a n  d e p o s i t s  

Gravel and s i l t  Fan d e p o s i t  

127 - 
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TABLE B - X X X V I I I  

LITHOLOGY FOR BOREHOLE SVE 

Hole: SVE Locat ion:  S a l i n e  Val ley  

S t a r t e d :  7/12/78 Completed: 7/13/78 D r i l l e d  by: Clingan 

Notes by: Ga l a n  is Scale : 1 in .  = 25 m 

Graphic 
Column 

Depth Cored 
(m) I n t e r  va 1 Rock Type 
0 

Gravel and s i l t  Fan d e p o s i t  
- 

- - - - - - - - - -  18 - 
Fan and reworked(?) 

- Calcareous t u f a ,  gravel, h o t  s p r i n g  d e p o s i t s  
- and s i l t  

- 

Gravel and s i l t  Fan d e p o s i t  

63 



TABLE B-XXXIX 

LITHOLOGY FOR BOREHOLE SVG 

Hole: SVG Location: S a l i n e  Val ley  

S t a r t e d :  7/14/78 Completed: 7/15/78 D r i l l e d  by: Clingan 

Notes by: Ga lan i s  Sca le :  1 i n .  = 25 m 

Graphic 
Column 

Depth Cored 
(m> I n t e r v a l  Rock Type 
0 - 

- 
- 50 
- 57 

- - 154 T.D. 

64 

Silt and clay Lake d e p o s i t  

79 to 80 m 

Gravel and silt Val ley  f i l l  



TABLE B-XL 

LITHOLOGY FOR BOREHOLE SVH 

Hole: SVH Location: S a l i n e  Val ley  
S t a r t e d :  7/15/78 Completed: 7/16/78 D r i l l e d  by: Clingan 

Notes by: Ga 1 an is Scale: 1 in .  = 25 m 

Graphic 
Column 

Depth Cored 
(m> I n t e r v a l  Rock Type 
0 

- 
50 - 

- 55 

- 
100 - 

S i l t  and c l a y  Lake d e p o s i t  

Gravel and s i l t  Val ley  f i l l  
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TABLE B-XLI 

LITHOLOGY FOR BOREHOLE SVI 

Hole: sv I Locat ion  : S a l i n e  Val ley  

S t a r t e d :  7/17/78 Completed: 7/17/78 D r i l l e d  by: Clingan 

Notes by: Ga 1 an is S c a l e  : 1 in .  = 25 m 

Graphic 
Column 

Depth Cored 
(m) I n t e r v a l  Rock Type 

- 
25 Silt and c l a y  Lake d e p o s i t  - 

- 
100 - Gravel and s i l t  Val ley  f i l l  
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TABLE B-XLII 

LITHOLOGY FOR BOREHOLE SVJ 

Hole: SVJ Locat ion  : S a l i n e  Val ley 

S t a r t e d :  7/18/78 Completed: 7/19/78 D r i l l e d  by: Cl ingan 

Notes by: Galanis  Scale: 1 in .  = 25 m 

Graphic 
Column 

Depth Cored 
( m >  I n t e r  va 1 Rock Type 
0 

Gravel and silt Fan d e p o s i t  
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APPENDIX C 

H A W A I I  GEOTHERMAL PROJECT 

HGP - A Drill Hole 

Q 

The s i t e  is a, approximate ly  a l t i t u d e ,  and 200 f t  n o r t h  o f  t h  Paho ik i  
Bay Road, 0.6 miles southwest o f  t h e  p r e h i s t o r i c  cone o f  Puu Honuaula, and 
0.23 miles sou th  o f  t h e  first v e n t s  o f  t h e  1955 e r u p t i o n  (F igs .  C-1 and C-2). 

Thin-sec t ion  work and measurements o f  t h e  p h y s i c a l  p r o p e r t i e s  of  t h e  
r o c k s  HGP-A d r i l l  h o l e  are being completed. The fo l lowing  d e s c r i p t i o n s  are 
based on hand i d e n t i f i c a t i o n .  

C u t t i n g s  were taken  every  10 f t  s t a r t i n g  a t  1000 f t  and every 5 f t  
through p a r t  o f  t h e  i n t e r v a l .  I n  t h e  upper p a r t  o f  t h e  h o l e ,  c u t t i n g  samples 
were t aken  whenever r e t u r n  mud c i r c u l a t i o n  was a t t a i n e d .  A l l  c o r e s  are h i g h l y  
f r a c t u r e d .  Cores taken  i n  t h e  i n t e r v a l  are l i s t e d  i n  Table  C-I.  

Core - 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 

456 
1057 
1412 
2230 
2876 
3666 
4447 
5396 
6029 
6446 

458 
1068 
1423 
2240 
2886 
3676 
4457 
5406 
6039 
6456 

TABLE C - I  

CORED INTERVALS OF HGP-A 

feet 
feet  
feet 
feet  
feet 
feet  
feet 
feet  
feet 
feet  

below 
below 
below 
below 
below 
below 
below 
below 
below 
below 

r o t a r y  
r o t a r y  
r o t a r y  
r o t a r y  
r o t a r y  
r o t a r y  
r o t a r y  
r o t a r y  
r o t a r y  
r o t a r y  

t a b l e  
t a b l e  
t a b l e  
t a b l e  
t a b l e  
t a b l e  
t a b l e  
t a b l e  
t a b l e  
t a b l e  

Core 
Recovered 

2 f t  
1 f t  
2 f t  

10 f t  
10 f t  
10 f t  
10 f t  
10 f t  
10 f t  
10 f t  

A t  and nea r  t h e  s u r f a c e  are normal o l i v i n e  b e a r i n g  t h o l e i i t i c  b a s a l t s  of 

Core B is dark  g r e y ,  dense  basalt w i t h  a f e w  pahoehoe-type v e s i c l e s  

Core C is p a r t l y  g l a s s y  and appea r s  t o  be subaqueous p i l l o w  lava .  
Top 3 f t  o f  c o r e  E is f ine -g ra ined  o l i v i n e  b e a r i n g  g r e y  b a s a l t  w i th  3% 

pahoehoe-type v e s i c l e s  0.5 mm a c r o s s .  T h i s  g rades  i n t o  dense  b l ack  t a c h y l i t e ,  
which makes up t h e  lower 7 f t  o f  t h e  core.  F r a c t u r e s  i n  t h i s  c o r e  are serpen- 
tinized--some showing s l i c k e n s i d e s  and many wi th  t i n y  p y r i t e  cubes. 

From 3682 t o  3760 f t ,  t h e  c u t t i n g s  are sandy material wi th  angu la r  g r a i n s  
1.5 mm i n  diameter.  It appea r s  t o  be h y a l o c l a s t i t e .  

Below 3000 f t  c h l o r i t e  and p y r i t e  are p r e s e n t  i n  a l l  co res .  P y r i t e  abun- 
dance i n c r e a s e s  wi th  depth.  Z e o l i t e s  and ca lc i te  are moderately abundant from 
1200 t o  4000 f t  and d e c r e a s e  below t h a t .  

The t o p  f o u r  i n c h e s  o f  t h e  l a s t  c o r e  shows a dense ,  da rk  g rey  b a s a l t  
bounded by a c o n t a c t  pe rpend icu la r  t o  t h e  c o r e  a x i s .  There is l i t t l e  effect 
o f  c h i l l i n g  a t  t h e  c o n t a c t .  

A l l  d a t a  are s u p p l i e d  by Pau l  Yuen o f  t h e  U n i v e r s i t y  of Hawaii. 

Ki lauea  (aa and pahoehoe). 

(probably  s u b a e r i a l ) .  

V e s i c u l a r i t y  ranged from 5 t o  25%. 
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NORTH 

20 

Kaitua 

20 miles Scale - 9 , 
Contour interval - 2000 ft 

Fig. C-1. Map of Hawaii. 
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NORTH 

Contours shown in feet 

Fig. C-2. Hawaii geothermal project site location. 
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APPENDIX D 

G IDAHO 

1. Raft River  Geothermal Area 

Five  deep wells were d r i l l e d  i n  t h e  Raft River  Val ley  nea r  Br idge ,  
Idaho, by t h e  USGS from 1974 t o  1979 (Fig.  D-1). The USGS had p r e v i o u s l y  
d r i l l e d  f i v e  con t inuous ly  cored wells t o  d e p t h s  o f  76 m t o  424 m i n  t h e  same 
area (Cros thwa i t e ,  1976). F u r t h e r  d a t a  from boreho les  i n  t h e  area have been 
s u p p l i e d  ' by Standard  American O i l  Company (Fig.  D-2). The l i t h o l o g i c  logs f o r  
t h e  deep USGS wells and t h e  S tandard  American O i l  Company h o l e s  are summarized 
below., References f o r  d e t a i l e d  l i t h o l o g i c  l o g s  and geophys ica l  l o g s  of  t h e s e  
wells are provided. 

RRGE No. 1: Loca t ion  NW1/4 SW1/4 SE1/4 Sec 23 T15 S R26E 
TD-1521 m 

Cored I n t e r v a l s  
1 1364-1382 m Celular s i l i ca ,  f r a c t u r e d  and s l i c k e n s i d e d  
2 1423-1426 m Q u a r t z i t e  and g r a p h i t i c  s c h i s t  
3 1520-1521 m Gne i s s i c ,  a l t e r e d  monzonite 

Top o f  Formation (from c u t t i n g s )  
T e r t i a r y - S a l t  Lake Formation 137 m 
Precambrian (? )  Upper Narrows S c h i s t  1397 m 
Precambrian Elba  Q u a r t z i t e  1432 m 
Precambrian Q u a r t z  Monzonite 1512 m 

RRGE No. 2: Loca t ion  M W 1 / 4  NW1/4  Sec 23 T15S R26E 
TD-1994 m 

Cored I n t e r v a l s  
1 931-936 m Tuffaceous ,  cong lomer i t i  
2 1128-1132 m ss + tuffaceous ss 
3 1280-1283 m Calcareous  ss 

siltst ne 

- 
4 1326- 1328 m Calcareous  t u f f  , h i g h l y  f r a c t u r e d  
5 1459.5-1460 m no c o r e  recovered;  c u t t i n g  95% whi t e  

6 1993-1994 m G n e i s s i c  g r a v i t y  monzonite 

T e r t i a r y  S a l t  Lake Formation 182 m 
Precambrian Upper Narrows S c h i s t  1420 m 
Precambrian Elba Q u a r t z i t e  1451 m 
Precambrian Q u a r t z  Monzonite 1519 m 

q u a r t z i t e  

Top of Formation (from c u t t i n g s )  
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RRGE No. 3: Loca t ion  SE1/4 NW1/4 Sec 25 T15S R26E 
TD-1784 m 

Cored I n t e r v a l s  
1 849-852 m A l t e r n a t i n g  s i l t s t o n e  and sands tone  
2 1020-1025 m ss 
3 1203-1208 m A l t e r n a t i n g  s i l t s t o n e  and ss 
4 1511-1517 m A l t e r n a t i n g  s i l t s t o n e  and ss 
5 1600-1603 q A l t e r n a t i n g  s i l t s t o n e  and ss 
6 1686-1686 m Milky q u a r t z i t e  

Top o f  Formations (from c u t t i n g s )  
T e r t i a r y  Sa l t  Lake Formation ? 
Precambrian Q u a r t z i t e  o f  Yost 1595 m 
Precambrian Upper Narrows S c h i s t  1646 m 
Precambrian E l b a  Q u a r t z i t e  1670 m 
Precambrian O l d e r  Schis t  1746 m 
Precambrian Q u a r t z  Monzonite 1776 m 

RRGE No. 4: Loca t ion  SE1/4 SW1/4 Sec 23 T15S R26E 
TD-866 m 

Cored I n t e r v a l s  
1 577-582 m Calcareous ,  t u f f a c e o u s  ss 
2 860-866 m ss w i t h  t h i n  in t e rbedded  s i l t s t o n e  

Hole bottom i n  S a l t  Lake Formation 

RRGP No. 4: Well was re-en tered  on 22 September 1978; sidetrack A was 
d r i l l e d  t o  1649 n; sidetrack B bottomed a t  1554 m. One 
c o r e  was taken  i n  sidetrack B. 

1409-1418 m S i l t s t o n e  and f i n e  ss becoming s c h i s t  and 
t h e n  g n e i s s i c  toward c o r e  bottom 

Top of Formations (sidetrack A )  (from c u t t i n g s )  
Precambrian Quartzi te  o f  Yost 1399 m 
Precambrian Upper Narrows Schist  1419 m 
Precambrian E l b a  Q u a r t z i t e  1451 m 
Precambrian Q u a r t z  Monzonite 1539 m 
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RRGP No. 5: Loca t ion  N W 1 / 4  SE1/4 Sec 23 T15S R26E 
TD-1497 m' 

Cored I n t e r v a l s  
es 

1 1136-1141 m A l t e r n a t i n g ,  ss and s i l t s t o n e ,  h i g h l y  
f r a c t u r e d  

Top o f  Formations (from c u t t i n g s )  
T e r t i a r y  S a l t  Lake Formation 271 m 
Q u a r t z i t e  of Yost 1320 m 
S c h i s t  o f  t h e  Upper Narrows 1335 m 
Elba Q u a r t z i t e  1387 m 
Older S c h i s t  1475 m 
Q u a r t z  Monzonite 1490 q 

Malta Borehole: Loca t ion  SE1/4 NW1/4  Sec 1 T14S R26E * 
TD-2068 m 
Top o f  Formations 

Q u a r t z i t e  o f  Yost 1673 m 
Unnamed do lomi t i c  marble 1850 m 
S c h i s t  o f  t h e  Upper Narrows 1943 m 

NAF Borehole: Loca t ion  SEl/4 SW1/4 Sec 9 T16S R27E * 
Top o f  Formations 

Qua te rna ry  Raft Formation 113 m 
T e r t i a r y  S a l t  Lake Formation 262 m 

S t r e v e l l  Borehole: Loca t ion  NE1/4 SW1/4 Sec 20 T16S R28E 
TD-2128 m 
Top o f  Formations 

T e r t i a r y  Sa l t  Lake Formation 158 m 
Pennsylvania  Oqui r rh  Formation 344 m 
Ordovician-Fish Haven ( ? >  Dolomite 686 m 
Ordovician-Eureka Q u a r t z i t e  917 m 
Ordovician-Pogonip Group 1128 m 
Cambrian-Quartzite of C l a r k s  Bas in  1144 m 
Precambrian (? )  S c h i s t  of S tevens  

S p r i n g  1207 
Precambrian Q u a r t z i t e  of Yost 1365 m 
Precambrian Unnamed Dolomi t ic  Marble 1481 m 
Precambrian S c h i s t  of t h e  Upper 

Narrows 1597 m 

* 

Logs and c u t t i n g s  s u p p l i e d  by Standard  American O i l  Company. 

* Standard  American O i l  Co., Malta, NAF, and S t r e v e l l  Petroleum Test Bore- 
h o l e s  ( a p p a r e n t l y  no c o r e  was taken  i n  t h e s e  h o l e s ) ,  Oriel e t  a l . ,  1978. 
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2. Boise S t a t e  Un ive r s i ty  

Cu t t ings  f o r  t h e  fo l lowing  wells are a c c e s s i b l e  through James 
Applegate, Boise S t a t e  Un ive r s i ty ,  Boise,  Idaho. 

RRGE No.1 
RRGE No. 2 
RRGE No. 3 A  
RRGE No. 3B 
RRGP No. 4 
RRGP No. 5 

R R G I  No. 6 
RR-INT NO. 2 
RR-INT NO. 3 
RR-INT NO. 5 

110 f t  - 5005 f t  

922 f t  - 4217 f t  damaged 
4259 f t  - 5870 f t  

4950 f t  - 5000 f t  

1980 f t  - 5420 f t  

Leg 2: 3590 f t  - 5110 f t  

70 f t  - 4910 f t  

110 f t  - 3840 f t  

random samples 
226 f t  - 1355 f t  random samples 

random samples 

Anschtz Corp.: Fed. 60-13 No. 1 NE SW Sec 13 T5S R I E  
Owyhee County, Idaho (Fig.  D-3)  

Halbouty/J. J. James No. 1 Sec 27 T4N R 1 W  
Ada County, Idaho (Fig.  D-4) 

A 1  G r i f f i t h  - Gulf Minerals;  B o s t i c  
Elmore County, Idaho (Fig. D-5) 

1 A  SW SW Sec 25 T4S R8E 

J. Applegate can a l s o  provide  access t o  c o r e s  l i s t e d  below: 

RRGE No. 3 Core 1 2805 f t  - 2815 f t  p a r t  
Core 2 Top and bottom samples 
Core 3 3973 f t  - 4 f t  

3979 f t  - 80 f t  

Boise Front  Wells, Idaho (Fig.  D-6) 

B S U ,  
BSU No. 1 ,  SE NE Sec 13 T3N R2E 215 f t  - 224.6 f t  

NE SE Sec 2 T3N R2E 15.3 f t  - 534.4 f t  

Hawkins No. 1 ,  SW NW Sec 1 T3N R2E random samples 
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LDCATION DIAGRAM 

Scale 

0 5 mi 

0 5km 
- - 

Fig. D-3. Location of Fed. 60-13 No. 1 geothermal well. 
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3. B u t t e  County 

A deep geothermal e x p l o r a t o r y  well (INEL-1) was d r i l l e d  by t h e  
Department o f  Energy, Idaho ,  i n  NE NW Sec 1 T3N R29E, B u t t e  County, Idaho  
(F ig .  D-7). T o t a l  depth  was 10 365 f t .  Cored i n t e r v a l s  are l i s t e d .  

0 

Core No. I n t e r v a l  
1 2340 - 2361 
2 2507 - 2518 
3 3661 - 3718 
4 4839 - 4878 
5 9810 - 9816 
6 10324 - 10330 
7 10330 - 10356 

Core 
Recovered 

5 f t  
8 f t  

44 f t  

39 f t  
1 f t  

1.5 f t  
16 f t  

C u t t i n g s  were a l s o  t aken  from t h i s  well. The h o l e  p e n e t r a t e d  a t h i c k  
sequence o f  b a s a l t ,  sed iments ,  and r h y o l i t e  and bottomed i n  rhyodaci te .  

The c o r e s  of c u t t i n g s  are on f i l e  a t  t h e  U n i v e r s i t y  of  Utah Research 
I n s t i t u t e  ( U U R I )  Geothermal Sample L i b r a r y ,  E a r t h  Sc ience  Labora tory ,  
2459 Major Street ,  S a l t  Lake C i t y ,  Utah, 84108. 
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APPENDIX E 

MARYSVILLE GEOTHERMAE WELL, HELENA, MONTANA 

Well l o c a t i o n :  NW1/4 SW1/4 NE1/4  Sec 32 T12N R6W (F ig .  E-1) 

The 15 c o r e s  i n  t h i s  w e l l  are h i g h l y  f r a c t u r e d  i n t o  1- t o  12-in. p i e c e s  
( T a b l e  E-I);  however, t h e y  have been r econs t ruc t ed .  C u t t i n g s  were taken  every  
10 f t .  A summary o f  t h e  h o l e  l i t h o l o g y  is provided i n  F ig .  E-11.  Access t o  
t h e  c o r e s  and c u t t i n g s  can be obta ined  through David Blackwel l ,  Geophysics 
Department,  Southern Methodis t  U n i v e r s i t y ,  Dallas,  TX 75275. 

An e x t e n s i v e  r e p o r t  on t h e  s t u d i e s  o f  t h i s  ho le  t i t l e d  "Marysvi l le ,  
Montana Geothermal Project F i n a l '  Repor t , "  No. 2311-01410, U.S. E R D A ,  Sept .  
1975, is  a l s o  a v a i l a b l e  from David Blackwell. 

Brief l i t h o l o g i c  summaries o f  t h e  c o r e  d e s c r i p t i o n s  are  g iven  below. 

0 - 88.4 m 

88.4-121.9 m 

121 .O-294.1 m 

294.1-1955 m 

Core No. 

Hornfelsed Empire and poss ib ly  Spokane s h a l e s  ( t r e m o l i t e  and 
ph logop i t e  i n  upper c o r e s  s u g e s t  metamorphosed do lomi t i c  Em- 
p i r e  s h a l e ,  l a c k  of t h e s e  i n  lower c o r e s  i n d i c a t e s  a t r a n s i t i o n  
t o  nondolomit ic  Spokane a r g i l l i t e ) .  

Metamorphased d a c i t e  porphyry; t h i s  porphyry c o n t a i n s  pheno- 
c r y s t s  of p l a g i o c l a s e  and b i o t i t e  and p o s s i b l y  h o r n f e l s  
x e n o l i t h s  o f  t h e  Empire Fn; many p l a g i o c l a s e  phenocrys ts  
ser i c i t  i z e d  . 
Empire and poss ib ly  Spokane formation.  

Empire Creek s t o c k  c o n t a c t ;  g r a n i t e  porphyry wi th  phenocrys ts  
o f  o r t h o c l a s e ,  p l a g i o c l a s e ,  q u a r t z ,  and b i o t i t e ;  o r t h o c l a s e  and 
q u a r t s  make up t h e  sugary  groundmass; f e l d s p a r s  a l t e r e d  t o  
K a o l i n i t e ,  mon tmor i l l on i t e ,  and s e r i c i t e ;  g ra i  s i z e  i n c r e a s e s  
wi th  depth.  

The upper greenish-grey  g r a n i t e  g rades  i n t o  a more . q u i g r a n u l a r  
pink g r a n i t e  a t  greater depth ;  a l t e r a t i o n  of f e l d s p a r s  decreases 
wi th  depth  though p lug  is s t i l l  h i g h l y  k a o l i n i t i z e d  w i t h  minor 
n o n t m o r i l l o n i t e ;  f l u o r i t e  v e i n s  p r e s e n t  th roughout .  

TABLE E-I 

C O ~ E D  INTERVAL 

I n t e r v a l  

99.1 - 102.1 m 
132.9 - 135.9 m 
177.0 - 180.1 m 
280.7 - 283.8 m 
303.9 - 306.9 m 
464.5 - 466.4 rn 
590.1 - 593.3 m 
699.5 - 701.0 m 

Core No. I n t e r v a l  

9 848.0 - 849.2 m 
10 1009.5 - 1010.7 m 
1 1  1163.4 - 1165.9 m 
12 1297.2 - 1299.7 m 

1606.3 - 1608.1 m 1 '3 
14 1835.5 - 1837.6 m 
15 1953.8 - 1955.0 m 

a 3  
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Fig. E-2. The Marysv i l l e ,  Montana, geothermal  p r o j e c t :  F i n a l  r e p o r t ,  
Battelle P a c i f i c  Northwest Labora tor ies .  From McSpadden, 1975. 
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APPENDIX F 

NEVADA 

1. Buena Vista Va l l ey  

Core was taken  i n  f o u r  h o l e s  near  Kyle Hot S p r i n g s ,  Buena Vista Va l l ey ,  
Nevada (Fig.  F-1). "Spot" c o r e s  were ob ta ined  f o r  KY-1, d r i l l e d  i n  ca rbona te ,  
and KY-4 and -5, both  d r i l l e d  i n  alluvium. KY-3 was con t inuous ly  cored i n  
q u a r t z i t e ,  bu t  recovery  was poor due t o  f r a c t u r i n g  and weathering. 

Conduc t iv i ty  v a l u e s  were made on c h i p s  and c o r e s  from t h e s e  wells and 
are p resen ted  i n  Tab les  F-I th rough F-IV. A l l  d a t a  were t aken  from Sass e t  
a l . ,  1976. 
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TABLE F-I 

Depth 
(m> 

6.1 
12.2 ' 

32.0 
48.8 

54.9 
62.0 

65.5 

85.3 

91.4 

93.0 

Kf 

THERMAL CONDUCTIVITIES FOR HOLE KY-1 

a 
Ks 

8.09 

8.25 

4.62 5 .20(7Ib 8.97 
8.69 

7.62 

8.38' 8.83 

9.53 
8.32 

8.49 
8.80 

P o r o s i t y  
(%> 

35.7 

1.5 

Conduct iv i ty  of s o l i d  component u s ing  ch ips .  

Needle-probe measurements on c o r e ,  number of de t e rmina t ions  i n  parentheses .  

Divided-bar measurements on s o l i d  d isks .  

a 

C 
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Depth 
( m >  

4.6 
9.1 
13.7 
18.3 
22.9 
24.1 
27.4 
32.0 
36.6 
41.1 
42.1 

45.7 
50.3 
54.9 
55.8 
59.4 
64.0 
68.6 
69.5 
73.2 
77.7 
82.3 
86.9 
91.4 
96.0 
100.6 
101.5 
105.2 

9.47 

13.44 

11.01 

13.38 

10.05 

14.50 

TABLE F-I1 

THERMAL CONDUCTIVITIES FOR HOLE KY-3 

a 
Kf - 

15.86 
11.86 
15.61 
8.03 
9.72 

10.36 
11.53 
9.36 
11.43 

11.53 
11.46 
10.12 

9.28 
10.06 
9.50 

9.70 
15.71 
9.48 
12.61 
15.49 
9.98 
13.22 

10.53 

a Divided-bar measurements on s o l i d  d i s k s .  

Conduc t iv i ty  of s o l i d  component u s i n g  ch ips .  
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TABLE F-I11 

THERMAL CONDUCTIVITIES FOR HOLE KY-4 

Depth 
(m) 

6.1 
12.2 

18.3 
24.4 
30.5 
36.6 
42.7 
48.8 
54.9 
61 .O 
67.1 
79.2 
85.3 
91.4 
97.5 
103.6 
109.7 
115.8 
121.9 
128.0 

134.1 
140.2 
146.3 

K a  f K b  s 

7.99 
10.06 
9.76 
9.92 

4.60 2 .20(7) 8.86 
7.50 
9.15 
8.06 
9.35 
9.76 
10.63 
8.33 
9.24 
8.10 
9.74 

5.22 2 .29(7) 9.24 
8.78 
9.76 
10.52 
9.70 
9.96 

6.53 2 .38(8) 10.47 
10.94 

P o r o s i t y  
( % I  

35.5 

30.3 

23.5 

a Needle-probe measurements on core, number of de t e rmina t ions  i n  parentheses .  

Conduct iv i ty  of s o l i d  component u s ing  ch ips .  
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TABLE F-IV 

THERMAL CONDUCTIVITIES FOR HOLE KY-5 

Depth 
( m )  

6.1 
12.2 

18.3 
24.4 
30.5 
36.6 
42.7 
48.8 
54.9 
56.4 
61.0 

67.1 
73.2 
79.3 
85.3 
91.4 
97.5 
103.6 
109.7 
115.8 
121.9 
128.0 
134.1 
140.2 
146.3 
152.4 

K a  f 

5.03 
6.06 
7.55 
6.03 

3.86 - + .24(7) 6.64 
5.33 
6.58 
5.65 
5.65 
3.81 
6.00 

4.73 
5.94 
6.20 

4.13 2 .42(5) 6.68 
5.53 
4.35 
6.56 
7.11 
6.84 

3.28 5 .07(11) 7.18 
6.75 
7.76 
6.86 
6.58 
7.22 

Poros i ty  
( I )  

34.8 

30.8 

47.9 

Needle-probe measurements on core, number of de te rmina t ions  i n  parentheses .  

Conduct ivi ty  of s o l i d  component u s ing  chips.  

a 
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2. Buffa lo  Val ley  H o t  Spr ings  

Three heat-flow h o l e s  were d r i l l e d  i n  Buffa lo  Va l l ey ,  Nevada, near  
Buffa lo  Val ley  Hot Springs (Fig.  F-2). Thermal c o n d u c t i v i t y  data from these 
h o l e s  are provided w i t h  c o r e  l i t h o l o g i e s  below, Table  F-V (Sass e t  a l . ,  1976). 
Cores f o r  these h o l e s  are s t o r e d  a t  USGS, Menlo Park,  and access can be 
ob ta ined  through Peter Galanis .  

0 

TABLE F-V 

LITHOLOGY AND THERMAL CONDUCTIVITY FOR CONDUCTIVITY 
SAMPLES FROM BUFFALO VALLEY HEAT-FLOW HOLES 

Hole No. Depth (m) 

1 O b  

O b  
(SW Sec 24 T29N R41E) 

o b  

67.7 

2 92.6 
(SW Sec 22 T29N R41E) 93.0 

113.7 
114.0 
114.3 

3 61.6 
(NW Sec 34 T30N R41E) 61.9 

62.2 
62.5 
78.3 
95.1 
96.0 
96.6 

L i tho logy  a 

basalt 
p = 2.12, @ = 20.6 

basalt 
P = 2.69, (p = 7.8 

basalt  
P = 2.71, @ = 7.0 

S i l t y  sand 

c l ayey  sand 
c l ayey  sand 
g r i t t y  sand 
g r i t t y  sand 
g r i t t y  sand 

s i l t y  sand 
s i l t y  sand 
s i l t y  sand 
s i l t y  sand 
s i l t y  sand 
silty clay 
s i l t y  c l a y  
s i l t y  c l a y  

K 
Mcal/ cm -s -OC 

3.08 

4.10 

4.36 

2.65 

2.36 
2.36 
2.52 
2.66 
2.54 

2.62 
2.42 
2.34 
2.36 
2.39 
2.70 
2.59 
3.38 

a 3 For basalts,  P = d e n s i t y  g/cm , @ = appa ren t  p o r o s i t y  5. 
Nearby ou tc rop  samples of basalt flow i n t e r s e c t e d  between 30 and 37 m. 
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3. Leach Hot S p r i n g s  

Thirty-two d r i l l  h o l e s  were p a r t i a l l y  cored as p a r t  of a heat-flow 
s tudy  o f  t h e  Leach Hot S p r i n g s  area i n  Nevada (Fig.  F-3). L i t h o l o g i e s  of  
t h e s e  h o l e s  were determined from d r i l l  c u t t i n g s  ( t a k e n  about every 5 m) and 
cores .  P o r o s i t y  measurements are a l s o  made on some o f  t h e  cores .  An a t t empt  
t o  c o r r e l a t e  p o r o s i t y  w i t h  l i t h o l o g y  was i n c o n c l u s i v e ,  mainly because most 
c o r e s  conta ined  a combination o f  t h e  predominant l i t h o l o g i c  u n i t s  ( c l a y  sand + 
g r a v e l ) ,  and it  was d i f f i c u l t  t o  q u a n t i f y  l i t h o l o g y .  Thermal c o n d u c t i v i t y  
measurements o f  t h e  c o r e s  were made a l s o ,  u s i n g  a needle  probe o r ,  f o r  com- 
p e t e n t  r o c k s ,  w i th  a d iv ided  ba r  and c y l i n d r i c a l  d i sk .  

Summaries o f  l i t h o l o g i e s  and thermal  c o n d u c t i v i t y  measurements f o r  
wells i n  t h e  Leach Hot S p r i n g s  area are presented  i n  Tables  F-VI through 
F-XV. More in fo rma t ion  on the  heat-flow s t u d i e s  i n  t h e  Leach Hot S p r i n g s  area 
o f  Nevada is  provided by S a s s  e t  al . ,  1976, and Ziagos et a l . ,  1977. Cores 
f o r  t h e s e  wells are s t o r e d  a t  t h e  USGS, Menlo Park; access can be ob ta ined  
through Peter Galanis .  
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TABLE F - V I  

P O R O S I T Y  FROM CORES AND THERMAL CONDUCTIVITY FROM 
CORES AND C U T T I N G S ,  GRASS VALLEY, NEVADA 

T hemal C o n d u c t i v i t y  
H o l e  No. D e p t h  I n t e r v a l  Poros i ty  a ( m c a l / c m -  3- "c> b 

( m >  (%> KS Kg KnP a @  b a b 

Q-4 51.8 - 53.3 36.0 41.8 5.56 3.38 3.12 3.49 

4-5 76.2 - 77.1 14.6 7.0 5 -53  3.69 

Q-6 57.0 - 58.5 23.7 6.22 4.37 4.12 

Q-7 32.3 - 34.1 33.8 8.15 4.49 3.37 
57.9 - 59.4 24.5 28 6.3 4.36 4.13 4.17 

Q-8 29.0 - 30.5 69.7 3.6 1.86 1.91 
64.6 - 66.1 57.4 48.1 4.46 2.29 2.55 3.01 
64.6 - 66.1 58.8 48.1 4.46 2.26 2.55 3.01 

Q-9 48.8 - 50.3 42.0 10.05 4.39 3.49 

Q- 10 33.5 - 35.1 39.1 43.8 8.3 4.14 3.81 2.90 

8-12 46.3 - 47.9 26.0 8.3 5.23 4.39 
57.9 - 59.4 24.0 5.16 3.77 3.35 

Q-13 85.3 - 86.9 29.5 36.8 7.1 4.40 3.91 4.38 

Q- 14 29.3 - 30.8 32.2 8.8 4.87 4.93 

Q-15 29.0 - 30.5 67.3 5.03 2.13 2.45 
42.7 - 44.2 35.9 60.4 5.03 3.18 2.32 2.97 

Q-16 48.8 - 50.3 27.9 7.01 4.47 3.16 
75.3 - 76.8 26.9 7.4 4.73 4.63 

33.5 - 35.1 29.9 8.6 5.00 4.06 Q-17 

27.4 - 29.0 18.9 20.6 5.23 4.08 3.99 3-89 Q-18 

Q-19 24.4 - 25.9 46.8 21.4 6.09 3.06 4.45 4.03 

Q- 22 24.4 - 25.9 39.0 17.2 8.1 4.08 5.99 3.41 
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TABLE F-VI ( c o n t )  

Hole No. Depth I n t e r v a l  P o r o s i t y  a 
( m )  ( % I  

a @  b 

QH-6 27.4 - 29.0 20.4 32.7 

QH-7 34.4 - 36.0 36.0 
61.0 - 62.5 54.5 54.9 

QH-8 34.4 - 36.0 54.9 46.8 
44.2 - 45.7 30.3 

QH- 1 1 39.6 - 41.1 59.6 
49.7 - 51.2 63.0 47.4 

QH- 12 39.6 - 41.1 54.1 54.9 
QH- 13 35.1 - 36.6 25.2 

Thermal Conduct iv i ty  
(mcal/cm-s- "c) b 

K S  Kg KnP 

6.66 4.85 4.00 4.16 

5.6 3.40 3.43 
7.9 3.08 3-06 3.07 

7.0 2.89 3.3 3.35 
5.33 3.55 2.90 

4.14 2.17 2.31 
4.0 2.06 2.43 2.41 

6.4 2.81 2.78 2.77 
7.4 4.86 4.46 

P o r o s i t y  ( 4 )  a )  Lakewood; b) Menlo Park. a 

b Thermal conduc t iv i ty :  K,, c o n d u c t i v i t y  o f  s o l i d  component over  t h e  
depth spec  i f i  ed ; 

Knp, harmonic mean of needle-probe de te rmina t ions  

Kg, K, ( l -@) .  K$, where 4 is f r a c t i o n a l  

(see Tab le  F-VII);  

p o r o s i t y ;  and 

Kw, c o n d u c t i v i t y  of l i q u i d  water a t  -15OC 
(-1.4 mcal/cm s "C). 
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TABLE F-VI1 

Hole 
No. 

Q-4 

Q-5 

Q-6 

4-7 

THERMAL CONDUCTIVITY AND LITHOLOGIC DESCRIPTIONS OF CORES, 
LEACH HOT SPRINGS AREA, GRASS VALLEY, NEVADA 

Cored Sample Thermal Conduc t iv i ty  
I n t e r v a l  Depth (meal/ cm-s -OC ) 

( m >  ( m >  K <K > 

51.82 - 52.34 51.90 
51.99 
52.06 
52.12 
52.21 
52.28 
52.28 
52.38 
52.46 
52.53 
52.65 
52.79 

61.87 - 62.48 61-92 

76.20 - 76.50 76.28 

76.30 

33.53 - 35.05 33.56 
33.59 

57-00 - 58.52 57.06 
57.08 
57.11 

32.92 - 34.14 33.02 
33.20 
33.33 
33.43 
33.52 
33.69 

3.84 
3.78 
3.87 
3.93 a 
4.13 
3.51 a 

3.58 
2.96 
2.95 a 
2.87 
3.74 a 

4.52 

3.28 a 

3.49 
- + 0.13 

5.18 

2.87 
3.69 

- + 1.06 
2.99 
7.87 

3.34 
4.56 
4.78 a 

4.33 
- + 1.95 

4.12 
- + 0.49 

2.93 
2.83 
2.68 a 
4.41 
3.87 
4.40 a 

3.37 
- + 0.31 

Li tho logy  

Yellowish-brown, poor ly  
s o r t e d  c l ayey  sandstone. 

Coarse g r a v e l  and pebbles  
( subangular  ) i n  si1 t y  , 
c layey  matrix,  poor ly  
so r t ed .  
Poor ly  s o r t e d  g r a v e l l y ,  
s i l t y ,  buff-brown c l ay .  

Large pebbles  and cobb les  
( c h e r t )  w i t h  some g r i t t y ,  
pebbly,  s i l t y ,  c lay .  

Very t i g h t  conglomerate. 

Sandy c l a y  and f i n e  g r a v e l .  
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TABLE F-VI1 ( c o n t )  

Cored Sample Thermal Conduc t iv i ty  
Hole I n t e r v a l  Depth (mcal/cm-s-OC) 
No. ( m )  ( m )  K CK > Li tho logy  - 

4-7 57.91 - 59.44 57.97 
58-02 
58.11 
58.20 
58.35 
58.51 
58.56 
58.72 

Q-8 28.96 - 32.00 28.96 
29.05 
29.16 
29.21 
29.39 
29.54 
29.54 
29.84 
29.97 
30.56 
30.73 
30.84 
31.03 
31.17 
31.17 
31.36 
31.48 

64.62 - 66.14 64.77 
64.85 
64.95 
65.03 
65.14 
65-36 
65.47 
65.65 
65.76 
65.90 

Q-9 32.61 - 33.53 32.72 
32.79 
32.85 

3.63 
3.81 a 
4.27 
3.83 a 
5.06 
4.03 a 
4.54 
4.25 

4.17 
- + 0.16 

1.87 a 
1.84 
2.04 
2.01 a 
2.07 
2.07 a 
1.50 a 
1.75 
2.25 
2.15 a 
2.15 
2.34 
1.42 
1.92 a 
1.43 a 
1.84 
1.61 a 

1.86 
- + 0.07 

3.39 
3.10 a 
3.92 
2.85 
2.66 
3.06 
3.24 
3.23 a 
2.54 
2.62 a 

3.01 
+ 0.13 

6.14 
3.81 
4.64 

4.68 
- + 0.63 

Sandy, s i l t y  c l ay .  

L igh t  b lu ish-grey  t u f f  w i th  
clear,  f l a t  g l a s s  shards-- 
s t r a t i f i e d .  

Yellowish-buff sandy, 
t u f f a c e o u s  c l a y ,  some q u a r t z  
g r a i n s .  

Sandy c l a y  and g r a v e l .  
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TABLE F-VI1 ( c o n t )  

Cored Sample Thermal Conduc t iv i ty  
Hole I n t e r v a l  Depth (mcal/cm-s- "C> 

No. (m> ( m )  K <K > 

Q-9 48.77 - 50.29 48.77 
48.83 
48.95 
49.24 

Q-10 33.53 - 35.02 33.77 
33.85 
33.85 
33.96 
34.14 
34.20 
34.33 
34.47 

48.77 - 50.29 49.01 
49.10 

8-11 76.20 - 77.72 76.37 
76.44 
76.54 

Q-12 46.33 - 47.85 46.37 
46.42 
46.57 
46.67 
46.85 
46. a8 

57.91 - 59.44 58.02 
58.12 
58.18 

4-13 85.34 - 86.87 85-40 
85.57 
85.66 
85.73 
85.82 
85.86 
85.96 

3.97 
3.27 
3.42 
3.39 a 

3.49 
- + 0.14 

2.81 
2.72 a 
2.66 a 
2.88 
2.73 a 
2.90 
3.28 
3.36 a 

2.90 
- + 0.09 

4.09 
- + 0.18 

4.27 a 
3.92 a 

3.96 
5.93 
5.12 

4.87 
- + 0.59 

3.07 
3.78 
5.12 
5.07 
4.83 
5.67 

4.39 
- + 0.45 

2.92 
3.42 a 
3.84 

3.35 
- + 0.27 

3.66 
3.54 
3.89 a 
4.60 
5.41 a 
4.94 
5.52 

4.38 
- + 0.31 

Li tho logy  

S i l t y  g r a v e l ,  g r a v e l ,  sandy 
c lay .  

Reddish-brown c l ayey  silt 
s t o n e ;  ve ry  few pebbles.  

Sandy c l ays tone .  

Clay and sandy c l a y  with 
g rave l .  

G r i t ,  c l a y ,  angu la r  g rave l .  

G r i t t y ,  sandy c l ay .  

Grave l ly  c lay .  



TABLE F-VI1 ( c o n t )  

Cored Sample Thermal Conduc t iv i ty  
Hole I n t e r v a l  Depth (mcal/cm-s-'C 1 
- No. ( m )  ( m )  K CK > Li tho logy  

Q-14 29.26 - 30.78 29.33 
29.37 

46.63 - 47.55 46.66 

4-15 28.96 - 30.48 28.96 
29.01 
29.09 
29.10 
29.15 
29.20 
29.25 
29.30 
29.34 
29.37 
29.42 
29.50 
29.53 
29.53 
29.57 
29.62 
29.69 

42.67 - 44.20 42.86 
42.91 
43.00 
43.08 
43.13 
43.66 
43.70 

Q-16 48.77 - 50.29 48.33 
48.33 
48.85 
48.87 
48.87 
48.87 

66.45 - 67.97 66-47 
66.50 
66.57 
66.57 

4.08 Grave l ly ,  g r i t t y ,  c layey .  
6.24 a 

4.93 
- + 1.03 

5.21 Grave l ly ,  sandy c lay .  

2.26 a Clay. 
2.41 
2.47 
2.57 a 
1.90 a 
4.23 
2.44 
2.34 
2.41 
1.86 a 
2.54 
2.67 
2.46 a 
2.45 a 
3.15 
2.46 
2.33 

--- 

2.58 
- + 0.09 

3.14 a 
2.99 
2.75 a 
3.10 
3.09 
2.98 
2.77 

2.97 
- + 0.06 

3.10 Clayey silt wi th  pebb les  
3.63 and g r a v e l .  
2.50 
2.69 
3.63 
3.92 

3.16 
- + 0.24 

4.43 Well -sor ted ,  medium-grained, 
3.03 moderately rounded sand 
2.78 a ( l i t h i c  f ragments  p r e  
4.74 dominant ) . 

White s i l i c e o u s  t u f f .  
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TABLE F-VI1 ( c o n t )  

Cored Sample 
Hole I n t e r v a l  Depth 
- No. (m) ( m >  

Q-16 66.60 

75.29 - 76.81 75.35 
75.36 
75.41 
75.46 
75.54 
75.56 
75.56 

8-17 33.53 - 35.05 33.63 
33.70 
33.71 
33.85 

65.53 - 67.06 65.59 

Q-18 28.35 - 29.87 28.46 
28.62 
28.69 
28.73 

54.86 - 56.39 54.93 
54.93 
55.01 
55.07 
55.11 

8-19 24.38 - 25.91 24.38 
24.51 
24.62 
24.72 
24.82 
24.91 
25.07 
25.26 
25.37 
25.45 
25.50 

Thermal Conduct iv i ty  
(mcal/cm-s- "C) 
K <K > 

3.64 
3.57 

- + 0.37 
4.72 
4.27 
4.64 
4.21 a 
5.01 
4.54 
5.22 

4.63 
- + 0.14 

3.55 
3.48 
4.39 
5.29 

4.06 
- + 0.39 

4.61 

3.30 
4.38 
4.04 a 
3.99 

--- 

3.89 
- + 0.24 

3.95 
4.17 
3.76 
4.32 
4.47 

3.57 a 
4.39 
4.70 a 
3.95 
2.89 a 
3.00 
3.91 
5.19 
3.54 a 
5.74 
5.79 a 

4.12 
- + 0.13 

4.03 
- + 0.29 

Li thology 

0.5' g r i t t y  c l a y  wi th  
pebbles ;  remainder g r a v e l  
wi th  no mat r ix .  

Brown c l a y  wi th  sand and 
pebbles.  

Grave l ly ,  cobbly , c lay .  

Brown, c l ayey  sand. 

Brown, sandy c lay .  

Clay wi th  f ine-to-medium 
g rave l .  



TABLE F-VI1 ( c o n t )  

Cored Sample Thermal Conduct iv i ty  
Hole I n t e r v a l  Depth (mcal/cm-s-'C) 

No. ( m )  ( m )  K a> Li tho logy  - 
Q-21 24.69 - 25.91 24.77 

24.86 
25.01 

Q-22 24.38 - 25.91 24-46 
24.55 
24.63 
24.68 
24.88 
24.98 

QH-6 27.43 - 28.96 27.43 
27.54 
27.70 
27.79 
27.79 
27.91 
28.07 
28.13 
28.19 
28.40 
28.40 
28.50 
28.61 

41.15 - 42.67 41.21 
41.26 
41.35 
41.39 
41.44 

QH-7 34.44 - 35.97 34.55 
34.82 
34.93 
35.03 
35.08 
35.21 
35.31 
35.37 
35.55 

4.09 S i l t y  sands tone ,  abundant 
6.14 
4.16 

4.63 
- + 0.57 

3.15 Brown s i l t y  c l a y ,  s c a t t e r e d  
3.44 pebbles.  
3.11 a 
3.70 
3.64 
3.51 a 

3.41 
- + 0.10 

3.10 a Brown, sandy,  s i l t y  c lay .  
3.53 
4.19 
3.75 a 
4.54 a 
4.77 
4.02 a 
4.73 
5.10 
4.58 a 
5.29 a 
4.00 
3.65 a 

4.16 
- + 0.19 

3.22 Sandy c l a y  wi th  f i n e  g rave l .  
3.75 
4.57 
4.14 
4.19 

3.92 
- + 0.24 

2.97 Clay,  f ine-gra ined  sand. 
2.89 a 
3.16 
3.04 a 
4.39 
3.95 
4.66 a 
3.38 
3.27 a 

3.43 
- + 0.19 
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TABLE F-VI1 ( c o n t )  

Cored Sample 
Hole I n t e r v a l  Depth 

No. ( m >  ( m >  

QH-7 60.96 - 62.48 61.06 
61.26 
61.37 
61.57 
61.68 
61.93 
62.04 
62.22 
62.31 

QH-8 34.44 - 35.97 34.54 
34.62 
34.62 
34.81 
34.90 
35.08 
35.08 
35.17 
35.28 

44.20 - 45.72 44.25 
44.32 
44.44 
44.50 
44.63 
44.77 
44.77 
44.92 
45.02 
45.08 
45.21 
45.36 

QH-9 48.77 - 50.29 48.77 
48.79 
48.83 

QH-11 27.43 - 28.96 27.46 
27.52 

Thermal Conduct iv i ty  
(mcal/cm-s- O c  ) 
K <K > 

3.02 
2.73 a 
3.02 
2.82 a 
2.83 
2.68 a 
3.72 
3.47 
3.73 

3.07 
- + 0.13 

3.68 
4.23 a 
3.26 a 
4.19 
2.80 
2.83 a 
2.83 a 
3.48 
3.50 a 

3.35 
- + 0.18 

3.13 
3.08 
2.71 a 
3.00 
2.98 
2.24 a 
2.74 a 
3.07 
3.01 a 
3.00 
3.32 
2.80 a 

2.90 
- + 0.09 

3.22 a 
3.89 
3.47 

3.51 
- + 0.19 

3.87 
- + 0.51 

3.42 
4.45 

Li thology 

Clay w i t h  cour se  sand. 

Medium-brown pebbly c l a y ,  
subangular  f ragments  of 
greenstone.  

Brown c l a y  wi th  pebbles  and 
g rave l .  

Brown g r i t t y  c l a y  wi th  
pebbles  and g rave l .  

Mostly g r a v e l ,  very  wet and 
sof t .  
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TABLE F-VI1 ( c o n t )  

Cored Sample Thermal Conduct iv i ty  
Hole I n t e r v a l  Depth (mcal/cm-s-'C 1 

No. (m) (m) K <K > - 
QH-11 39.62 - 41.15 39.62 2.40 a 

39.70 2.56 
39.77 2.25 a 
39.98 2.16 a 
40.08 
40.17 

49.68 - 51.21 49.77 
49.91 
50.02 
50.15 
50.25 
50.35 
50.45 
50.63 
50.75 
50.87 
51.02 
51.08 
51.08 
51.16 

QH-12 39.62 - 41.15 39.67 
39.79 
39.95 
40.08 
40.13 
40.26 
40.28 
40.51 
40.61 
40.64 
40.76 
40.84 
40.89 
41.02 

QH-13 35.05 - 36.58 35.11 
35.19 
35.34 
34.44 

104 

2.30 
2.21 a 

2.31 
- + 0.06 

2.54 
2.52 
2.26 
2.55 
2.35 a 
2.28 
2.58 
2.33 a 
2.46 
2.56 
2.23 
2.23 a 
2.36 
2.60 

2.46 
- + 0.07 

2.26 
2.46 
3.39 a 
2.25 
2.85 
3.48 a 
3.76 
2.81 
2.69 a 
2.81 
2.91 
2.63 a 
2.83 
2.54 a 

2.77 
+ 0.11 - 

4.88 
3.51 
4.28 
5.79 a 

4.46 
- + 0.47 

L i  tho loay  

Brown and bluish-grey 
l aye red  c l ayey  sand. 

Brown c lay .  

F i n e  sands tone ,  pebbles ,  
brown s i l t s t o n e .  

Reddish-brown c l a y s t o n e  
wi th  abundant angular  rock 
fragments.  



TABLE F-VI1 ( c o n t )  

Cored Sample Thermal Conduc t iv i ty  
Hole I n t e r v a l  Depth (mcal/cms-'C 1 
No. ( m )  ( m 1  K <K > - 
QH-13 48.77 - 50.29 48.82 5.31 

48.94 6.37 
49.02 4.09 

5.09 
- + 0.66 

Li tho logy  

Brown s i l t y  clay w i t h  
abundant angu la r  pebbles.  

~ 

a Conduc t iv i ty  measured w i t h  probe a long  a x i s  of core .  



TABLE F-VI11 
A 

Core 
Depth 
(m> 

THERMAL CONDUCTIVITY AND LITHOLOGY OF CORES 
FROM TEST HOLE Q-1, GRASS VALLEY, NEVADA 

Well Location: T32N R38E Sec 26 SE 1 / 4  NW 1 / 4  NW l / 4  

62.48 - 64.01 

121.92 - 123.44 

123.44 - 124.97 

167.64 - 168.07 

Li tho  1 o m  

Tan c l a y  and silt; small pebble- 
s i z e d  c h e r t  and q u a r t z i t e  clasts 
rare 

Tan c l a y  and s i l t ;  2 20% medium 
sand 

Tan c l a y  and silt;  2 4 %  very  
coarse sand; calci te  cement 

Tan c l a y  t o  very  f i n e  sand 

K Sample 
Depth K 

(m> (mcal/cm-s-'c 1 

62.73 
63.03 
63.31 

122.13 
122.22 

123.54 
123.75 
123.96 
124.15 
167.79 
167.94 
168.01 

3.86 
4.09 
3.48 

3.55 
3.84 

2.67 
3.38 
3.07 
3.38 
3.33 
3.26 
3.56 

106 



TABLE F-IX 

Core 
Depth 

( m )  ' 

62.48 - 62.84 

62.84 - 63.63 

122.53 - 123.09 

123.09 - 124.05 

124.05 - 124.46 

124.46 - 124.66 

124.66 - 125.22 

THERMAL CONDUCTIVITY AND LITHOLOGY OF CORES 
FROM TEST HOLE Q-2, GRASS VALLEY, NEVADA 

Well Location: T31N R38E Sec 12 SE-SE-NE 

K Sample 
Depth 

Li tho  logy ( m )  

Conglomerate; q u a r t z i t e ,  chert ,  
basalt ,  and metavolcanic clasts, 
average clast s i z e  5-10 mm (maxi- 
mum s i z e  80 m) ,  poor s o r t i n g ,  
20-301 t a n  clay and silt ma t r ix  

Conglocerate;  average clast  s i z e  
2-6 mm (maximum s i z e  30 m m ) ,  poor 
50-605 t a n  c l a y  and si l t  mat r ix  

T a n  clay and silt;  5-20s poor ly  
s o r t e d  c las ts  of q u a r t z i t e ,  
chert ,  and metavolcanics 

Conglomerate; q u a r t z i t e ,  cher t ,  
and metavolcanic c las ts ,  60-70% 
t a n  s i l t  and c l a y  ma t r ix  

Tan c l a y  t o  very  coa r se  sand; 
10-20% chert c las ts  (maximum 
s i z e  10 m), poor s o r t i n g  

Conglomerate; average c las t  s i z e  
3-7 m (maximum s i z e  10 m m ) ,  
c las t s  predominantly of cher t ,  
+ 50% tan c l a y  t o  coa r se  sand 
ma t r ix  
- 

Conglomerate; chert clasts pre- 
dominate, average clast  s ize  
10-15 mm (maximum s i z e  25 cm), 
poor s o r t i n g ,  2 50% t a n  c l a y  t o  
coa r se  sand m a t r i x  

62.79 

63.15 
63.43 

122.80 
123.08 

123.20 

124.36 

124.66 

124.97 
125.21 

K 
(mcal/cm s-OC) 

6.22 

4.43 
4.28 

2.91 
3.09 

3.45 

3.28 

3.85 

3.27 
3.64 
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Core 
Depth 

( m )  

TABLE F-X 

THERMAL CONDUCTIVITY AND LITHOLOGY OF CORES 
FROM TEST HOLE Q-3, GRASS VALLEY, NEVADA 

Well Location: T31N R37E Sec 28 NW-NE-NE 

K Sample 
Depth K 

Lithology ( m >  (mcal/cnr s -Oc) 

64.62 - 65.99 Conglomerate; c las ts  subrounded 64.83 4.31 
t o  angular  cher t ,  average  clast  65.07 5.02 
s i z e  5-15 m (maximum s i z e  50 65.26 4.75 
m m ) ,  poor s o r t i n g ,  40-60s t a n  65.59 4.95 
c l a y  and s i l t  ma t r ix  

128.02 - 128.63 Conglomerate; cher t ,  q u a r t z i t e  128.14 3.21 
and r h y o l i t i c  clasts as large 128.47 5.17 
as 30 mm; 5 50% t a n  c l a y  t o  
medium sand s i z e  ma t r ix  

128.63 - 129.11 Tan c l a y  and si l t ;  5 5% c o a r s e  128.78 2.88 
sand 129.05 3.24 

129.11 - 129.74 Conglomerate 129.54 6.05 

129.74 - 129.97 T a n  c l a y  and silt 129.88 3.50 

129.97 - 130.63 Conglomerate 130.36 3.69 

164.59 - 165.91 Conglomerate; c las ts  of chert ,  164.71 4.42 
q u a r t z i t e ,  and a n d e s i t e ,  165.02 4.03 
average clast  s i z e  1-5 mm 165.29 4.81 
(maximum s i z e  70 mm) ,  poor 165.63 3.79 
s o r t i n g  165.90 3.73 
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TABLE F-XI 

THERMAL CONDUCTIVITY AND LITHOLOGY OF CORES 
FROM TEST HOLE QH-1, GRASS VALLEY, NEVADA 

Well Location: T32N R38E Sec 36 Center of east l i n e  of NE-NE 

Core 
Depth 

( m )  

58.22 - 58.46 

58.46 - 59.74 

119.48 - 119.88 

119.88 - 120.30 

120.30 - 121.31 

152.70 - 152.89 

152.89 - 153.13 

153.13 - 153.22 

153.22 - 154.23 

K Sample 
Depth 

Lithology ( m )  

Conglomerate ; clasts  sub  rounded 58.37 
t o  angular  chert and q u a r t z i t e ,  
average c las t  s i z e  10-30 mu, poor 
s o r t i n g ,  2 30% l i g h t  green  c l a y  
and silt mat r ix  

Light  green  si l t  and clay;  per 58.77 
vas ive ly  sheared, moderately 59.10 
i n d u r a t e d ,  1-5% subrounded t o  59.59 
angular  chert and q u a r t z i t e  
c las t s  

F ine  sand; poor s o r t i n g ,  c layey  119.60 
ma t r ix  

Medium-to-fine sand; poor s o r t -  
i ng ,  c layey  ma t r ix  

Medium sand; poor s o r t i n g ,  c layey  120.43 
ma t r ix  120.76 

Brown si l t  and c l a y ;  poor s o r t -  
i ng ,  5-305 very  coa r se  sand 

Brown si l t  and clay; 5-20% 153.07 
coa r se  pebble-sized c h e r t  and 
q u a r t z i t e  clasts 

Brown si l t  and c l a y  153.19 

Brown c l a y  and coa r se  silt;  t h i n  153.38 
i n d i s t i n c t  i n t e r b e d s  wi th  as 153.56 
much as 10% very  coa r se  sand 154.23 

K 
(mcal/cm-s- O c )  

5.45 

4.18 
3.85 
3.20 

3.97 

3.78 
3.98 

5.13 

4.61 

4.40 
2.98 
4.13 a 

~~ 

a Density:  2.32; po ros i ty :  16.6%. 



Core 
Depth 

(m> 

60.96 - 62.79 

121.92 - 122.41 

122.41 - 124.00 

152.70 - 154.53 

TABLE F-XI1 

THERMAL CONDUCTIVITY AND LITHOLOGY OF CORES 
FROM TEST HOLE QH-2, GRASS VALLEY, NEVADA 

Well Loca t ion:  T32N R37E Sec 19 SW-NE-SE 

K Sample 
Depth K 

L i tho  logy  (m> (mcal/cm-s- O c  ) 

L i g h t  g reen  c l a y  and silt;  t h i n  61.60 
i n d i s t i n c t  c o a r s e  s i l t  t o  ve ry  61.78 
f i n e  sand i n t e r b e d s ,  ev idence  o f  61.94 
minor s h e a r i n g ,  trace o f  secondary 61.96 
p y r i t e  a long  f r a c t u r e s  62.06 

62.36 
62.51 
62.73 

2.55 
2.61 
2.79 
2.75 
2.91 
2.77 
2.79 
2.79 

Ligh t  g reen  c l a y  t o  c o a r s e  silt;  122.16 2.61 
1-28 c h e r t  clasts,  ave rage  clast 
s i z e  2-6 mm 

L igh t  g reen  c l a y  t o  medium si l t  122.53 2.90 
122.70 3.05 
122. go 2.46 

L i g h t  g r e e n  silt  t o  ve ry  f i n e  153.04 3.32 
sand; ev idence  of minor s h e a r  153.22 2.92 
i n g ,  trace of secondary calcite 153.86 3.26 
as v e i n i n g  154.14 3.48 

154.53 3.51 a 

a Dens i ty :  2.04; p o r o s i t y :  27.1%. 
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Core 
Depth 

( m >  

TABLE F-XI11 

THERMAL CONDUCTIVITY AND LITHOLOGY OF CORES 
FROM TEST HOLE QH-3, GRASS VALLEY, NEVADA 

Well Location: T31N R38E Sec 14 SE-NW-NE 

K Sample 
Depth K 

L i tho  logy ( m >  (mcal/cm-s-OC> 

60.96 - 61.87 Conglomerate; clasts subrounded 61.11 4.98 
t o  angular  q u a r t z i t e ,  average  61.17 5.33 
clast s i z e  15-25 mm (maximum s i z e  
65 mm) ,  poor s o r t i n g ,  2 20% t a n  
silt and c l a y  ma t r ix  

118.87 - 120.40 Conglomerate; clasts subrounded 119.02 3.81 
t o  angular  q u a r t z i t e ,  chert ,  and 119.18 5.59 
metavolcanics,  maximum c las t  119.36 3.11 
s ize  70-80 mm, 20-505 t a n  s i l t  119.48 4.32 
and c l a y  ma t r ix  

152.70 - 152.86 Tan c l a y  and si l t ;  4 0 %  pebble- 
sized clasts  

152.86 - 153.01 Conglomerate; average  clast  152.89 4.70 
s i z e  3-8 mm (maximum s i z e  40 152.98 4.90 
mm), 2 20% t a n  c l a y  and si l t  
ma t r ix  

153.01 - 153.40 Conglomerate; average  clast  153.19 3.60 
s i z e  20-40 mm (maximum 85 m m ) ,  
predominantly chert ,  q u a r t z i t e ,  
and metavolcanic c las ts ,  w i t h  
some schis tose and g r a n i t i c  
fragments,  2 20% clay and si l t  
ma t r ix  
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Core 
Depth 

( m )  

TABLE F-XIV 

THERMAL, CONDUCTIVITY AND LITHOLOGY OF CQRES 
FROM TEST HOLE QH-4, GRASS VALLEY, NEVADA 

Well Location: T31N R38E Sec 22 NW 1 /4  NE 1 /4  SW 1/4 

K Sample 
Depth K 

L i tho  logy ( m )  (mcal/cm-s-'C) 

58.22 - 58.83 Conglomerate; chert and quar tz -  58.43 4.01 
clasts predominate, fi 30% t a n  58.49 4.06 
c l a y  and s i l t  ma t r ix  

58.83 - 59.15 Conglomerate; c las ts  subrounded 59.04 4.22 
t o  angu la r ,  75% of c las t s  are 
chert and q u a r t z i t e ,  remainder 
are metavolcanic and a n d e s i t i c ,  
- + 20% t a n  c l a y  and si l t  ma t r ix  

59.15 - 59.45 Tan clay and silt; 2-5% very 59.22 
coa r se  sand 

59.45 - 59.85 Tan c l a y  and si l t ;  20-405 clasts 59.50 
as large as 20 mm 59.59 

122.00 t o  123.00 Conglomerate; q u a r t z i t e ,  cher t ,  122.59 
and graywacke c las t s  as large 
as 100 mm, 2 10% brick-red c l a y  
ma t r ix  

154.53 - 156.06 Brick-red c l a y ;  high a n g l e  (80') 154.69 
shea r  p l anes  154.96 

155.51 
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3.04 
3.04 

4.19 

2.68 
2.94 
2.80 
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TABLE F-XV 

Deptn 

0- 
(m * 

5C 

100 

150 

GENERALIZED LITHOLOGY OF GRASS VALLEY TEST HOLES, 
BASED ON EXAMINATION OF DRILL CUTTINGS 

c 

i u  .e c Lithology 

Sand, s i l t y  w i th  grave1 
i n  terca 1 a ti ons 

c a 
t Q -2 
al 
e, 

S a n d z i l  t y a n d m !  
g r a v e l l y , ,  

Sand, s i l t y  and g r a v e l l y  

Sand- 11 tmi ttrsan- 

. .  . 

n > 
L 
al 9-3 
U c Lithology I 

. _  . . 



TABLE F-XV ( C O n t )  

__ - -  - 
- -  - - _  - _ -  - - - -  -- - .--. -- ---- 
p - o . 2 -  - - -  
- -  - - -. 
c-z-.: : -. . 
- . O O U O  

=p 

Depth 
(;'- 

50 

Shale and sandy mudstone 

S i  1 tstone, sandy with 
conglomeratic layers 

Conglanerate 

100 

- .--+ %+. Marlstone ( 7 1 
- 150 

4 

OH-1 

siliceous sinter clasts) 

-I&-=. 
p- - Z C F  
c -  

Clay, llmey and s l l ty ;  
llme decreases wlth depth 

:-- - -  t - _- - -, 
Mudstone, llmey (alternating 
1 Imestone and marlstone??) 

. * Sands tone ( 7 7 )  
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TABLE F-XV (cont) 

Depth 
(m 1 
0- 

50 

100 

150 

c 

OH-3 I 
w I L  

1 0 )  

I 2 Lithology 
1 .r 

- 
OH-4 I 

al 

J .- 

¶ Z  
5 1.1 tho1 ogy 

Clay, sandy and gravelly 



APPENDIX G 

REDSTONE, NEW HAMPSHIRE Q 
Well Locat ion:  North Conway, New Hampshire (Fig.  G-1) 

The w e l l  was d r i l l e d  through 3000 f t  of c r y s t a l l i n e  rock. P r e s e n t l y ,  
t h e  3000 f t  o f  2-7/8-in. diam c o r e  is s t o r e d  i n  t h e  basement of  James Hall, 
Un ive r s i ty  o f  New Hampshire, Dept. of Ea r th  Sc ience ,  Durham, NH 93824. Ac- 
cess can be  obta ined  through Glenn Stewar t  a t  t h e  above address .  

A r e p o r t  d e s c r i b i n g  t h e  petrography i n  d e t a i l  and t h e  g e n e r a l  geology 
and geophys ica l  work done on t h e  h o l e  is a v a i l a b l e  from t h e  Nat iona l  Technica l  
Informat ion  S e r v i c e ,  U.S. Dept. of Commerce, S p r i n g f i e l d ,  VA 22161, under 
Hoag, R. B . ,  and S tewar t ,  G. W. ,  1977, '!Preliminary pe t rog raph ic  and geo- 
phys ica l  i n t e r p r e t a t i o n s  o f  t h e  exp lo ra to ry  geothermal  d r i l l  ho le  and c o r e ,  
Redstone, New Hampshire," COO-2720-1, 121 p. A summary o f  t h e  petrography o f  
t h e  ho le  is provided on t h e  fo l lowing  pages (Table  G - I ) .  

Major rock type  d e s c r i p t i o n s  
Green phase of Conway Gran i t e :  medium-grained hypidiomorphic rock of  

a1 t e r e d  g reen  m i c r o p e r t h i t e ,  smokey q u a r t z ,  h a s t i n g  s i te ,  b i o t i t e ,  and minor 
p l ag ioc la se .  

Red phase of  Conway Gran i t e  : coarse-gra ined  hypidiomorphic rock of 
m i c r o p e r t h i t e ,  smokey q u a r t z ,  b i o t i t e ,  minor p l a g i o c l a s e  and amphibole. 

Albany q u a r t z  s y e n i t e :  v a r i e s  from dark  blue-grey,  p a s t e l  o l ive-green ,  
l i g h t  grey-green t o  grey-pink;  color due to  f e l d s p a r s  (mainly o r t h o c l a s e  
mantled by K f e l d s p a r )  h a s t i n g s i t e  is t h e  p r i n c i p a l  da rk  mineral .  

H a s t i n g s i t e - b i o t i t e  g r a n i t e :  i n  bottom 200 f t  of ho le ;  dark mine ra l s  
mostly i n  c l o t s ;  main f e l d s p a r  is mic rope r th i t e .  
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TABLE G - I  

PRELIMINARY PETROGRAPHIC AND GEOPHYSICAL INTERPRETATIONS OF 
THE EXPLORATORY GEOTHERMAL DRILL HOLE AND CORE, REDSTONE, NEW HAMPSHIRE 

100'- 

GREEN PHASE Medium-grained green  g r a n i t e ,  
abundant weathering 
A l t e r a t i o n  
Green t o  buff medium-grained g r a n i t e  
wi th  numerous f r a c t u r e s  

200 ' - 
Brecc ia ted  zone 
f ine-gra ined  grunge 

Fine-grained g r a n i t e  Green t o  buff medium-grained g r a n i t e ,  
a l t e r n a t i n g  c o l o r s ,  some f r a c t u r e s  

300 1 - 
Fine-grained g r a n i t e  

Altered zone 
Buff medium 

- - - -  
gra ined  g r a n i t e  - - - -  

500'- 

Altered  zone 

Buff medium-grained g r a n i t e  

700 - 

800 ' - 
Med ium-gra ined g r a n i t e  

goor -  Buff t o  green  
medium-grained g r a n i t e  

- - - -  
1000 - Coarse-gra ined g r a n i t e  
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TABLE G-I ( c o n t )  

1000'- - - - -  Coarse-grained g r a n i t e  
Albany 
Q u a r t z  
S y e n i t e  

1100'- 
RED PHASE 

Coarse-grained g r a n i t e  

1200'- 

Gold f ine-gra ined  g r a n i t e  
Fine-grained g r a n i t e  

1300'- Shear-mush 
- - - -  Coarse-grained g r a n i t e  

A l t e r a t i o n  
- - - -  M i c r o l i t e  c a v i t i e s  

1400'- Shear-mush 

- - - -  

Mottled q u a r t z  s y e n i t e  

Buff 
1500'- 

1600'- 

Shear-mush Coarse-grained g r a n i t e  
Abundant broken c r y s  
t a l s  and brushy area 
Mottled q u a r t z  s y e n i t e  

~~~~ 

Lamp Dike 

1700'- Pink coarse-gra ined  g r a n i t e  
Lamp Dike 

- - - -  Red coarse-gra ined  g r a n i t e  
- - - -  A l t e r a t i o n  

1800'- 
- - - _  
- - - -  Mottled q u a r t z  s y e n i t e  

Red t o  p ink  
1900'- Fine-grained g r a n i t e  coarse-gra ined  g r a n i t e  

Lamp Dike 
Pink coarse-gra ined  g r a n i t e  

2000 ' - Lamp Dike 
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TABLE G-I ( c o n t )  

2000 ' - Lamp Dike 
- - - -  

Zones o f  f i n e r  g r a n i t e  
Y 

Coar se-g ra i ned g r a n i t e  
2100'- 

I n c l u s i o n  - mafic - - - -  
Dark f ine-gra ined  rock - - - -  

Dark coarse-grained rock - - - -  2200 ' - 
- - - -  - - - -  Fine-grained g r a n i t e  Coarse-graineti g r a n i t e  

2300 ' - 
Coarse-g ra i ned g r a n i t e  
Lamp Dike 
C oa r se -g ra i  ned - 

g r a n i t e  w i t h  zones of  s y e n i t e  
Syen i t e  wi th  mixed zones o f  

- - - -  2400 ' - 
c oar se-g ra i  ned g r a n i t e  

Syen i t e  
Pegmatitic zone 

2500'- _ _ _ _  
- - _ -  Finer-grained area 

Dark g ray  s y e n i t e  
Lamp Dike 
Pink-grey s y e n i t e  

2600 ' - 

2700'- 

A p l i t e  d i k e  
A p l i t e  d i k e  
A p l i t e  d i k e  Pink-grey s y e n i t e  

Dark i n c l u s i o n  

G r a n i t i c  d i k e  

- - - -  - - - -  Grayer ,  f i ne r -g ra ined  s y e n i t e  

2800 ' - 
A p l i t e  

2900 

3000 

F r a c t u r e  zone - - - -  - 
- - - -  

Altered  zone - - - -  

Grey, medium t o  
f i ne-g ra i ned g ran i t  e 
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APPENDIX H 

FENTON H I L L  HOT DRY ROCK PROJECT, JEMEZ MOUNTAINS, NEW MEXICO 

Well Loca t ions :  Two wells,  EE-1 and GT-2 (F ig .  H-11, were d r i l l e d  with- 
i n  100 m o f  each o t h e r  t o  dep ths  of abou t  3000 m and 2700 m ,  r e s p e c t i v e l y .  
Two c o r e s  were taken  i n  EE-1; twenty c o r e s  and c u t t i n g s  eve ry  10 f t  were t aken  
from GT-2. A t h i r d  w e l l ,  EE-2, is be ing  d r i l l e d  a t  t h e  time o f  p u b l i c a t i o n .  
T o t a l  expected depth  is about  14  000 feet .  Avai lab le  c o r e  d e s c r i p t i o n s  are 
p resen ted .  De ta i l ed  d e s c r i p t i o n s  of t h e  EE-1 c o r e s  and t h e  GT-2 Precambrian 
c o r e s  are a v a i l a b l e  i n  Laughl in  and Eddy, 1977, "Petrography and Geochemistry 
o f  Precambrian Rocks from GT-2 and EE-l", Los Alamos S c i e n t i f i c  Labora tory  
r e p o r t  LA-6930-MS, o b t a i n a b l e  upon r e q u e s t  from A.  W. Laughl in ,  M.5 983 LASL, 
Los Alamos, NM 87545. Core access is a l s o  a v a i l a b l e  through A .  W.  Laughl in .  

Core summaries o f  GT-2 and EE-1 are  given i n  Tab les  H - I  and H - 1 1 ,  res- 
p e c t i v e l y .  Core summary o f  EE-2 is g iven  i n  Table  H - 1 1 1 .  

I 
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TABLE R-I 

CORE SUMMARY OF GT-2 

Recovered 
Core P i e c e s  

(%> 

Depth 
Core (m> 
No. (ft) 

Recovery 
(% Li thology 

1 633-639 
(2078-2098) 

25 Clay, l imes tone  fragments 100 

2 685-688 
(2248-2258) 

<lo Shale, l imes tone  fragments 100 

3 776-786 
(2547-2580 

26 Leucoc ra t i c  monzogranite g n e i s s  80 

4 739-792 
(2590-2600) 

70 Leucoc ra t i c  monzogranite g n e i s s  75 

5 863-867 
(2831-2844) 

29 Leucoc ra t i c  syenogran i t e  g n e i s s  80 

6 867-871 
(2844-2857 

23 Leucoc ra t i c  monzogranite g n e i s s  60 

23 B i o t i t e - g r a n o d i o r i t e  g n e i s s  75 

8 1056-1059 
(3464-3476 

16 Leucoc ra t i c  monzogranite g n e i s s  60 

9 1127-1 129 
( 3694-3705) 

100 Leucoc ra t i c  monzogranite g n e i s s ,  
g r a n o d i o r i t e  g n e i s s ,  pegmatite 50 

10 1304-1 306 
(4278-4285 

100a Leucoc ra t i c  monzogranite gne iss ,  
pegmat i te  55 

1 1  149 1-1 493 
(4892-4897) 

100a Leucoc ra t i c  monzogranite g n e i s s ,  
l e u c o c r a t i c  g r a n o d i o r i t e  g n e i s s ,  
minor b i o t i t e - t o n a l i t e  g n e i s s  70 

12 1498-1500 
(49 15-4921 

100 Leucoc ra t i c  monzograni te g n e i s s  55 

13 1595-1597 
( 5234-5240) 

50 B i o t i t e - g r a n o d i o r i t e  g n e i s s ,  
t o n a l i t e  g n e i s s  30 

14 1672.4-1674. 'I 

(5487-5492.5) 
100a Leucoc ra t i c  monzogranite g n e i s s ,  

t h i n  f o l i a  o f  magne t i t e  60 

1723-1725 1;3 l 5  (5654-5660) 
100 Hornblende-b io t i te  schis t  

60 
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TABLE H - I  ( c o n t )  

Core 
No. 

16 

- 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28b 

2gb 

1823-1825 
(5980-59861 

1875- 1876 
( 6  150-6156) 

1876- 1878 
(6156-6162) 

1934-1 935 
(6344-6350 

19 35- 1937 

204 1-2042 
(6695-6701 1 

2165-2165.2 
( 7  102-7 103.7 

24 13-24 13.6 
(79 18-79 18.6) 

26 14-261 7 
( 8577-8578) 

290 1-2904 
(9519-9527) 

2904-2907 
(9527-9537) 

2928-2929 
(9607-96091 

2672.8-2674.0 
(8769-8773) 

27 13.3-27 14.9 
(8902-8907 1 

Recovery 
( % I  

100 
100 

67 

100 

17 

= O  

0 

100a 

1 ooa 

70 

50 

50 

75 

52a 

8gC 

Recovered 
Core Pieces 

Li thology ( 8 )  

Hornb lende -b io t i t e -p l ag ioc la se  
s c h i s t ,  amph ibo l i t e ,  g r a n i t e  g n e i s s ,  
b i o t i t e - g r a n o d i o r i t e  g n e i s s  

Leucoc ra t i c  g r a n i t e  g n e i s s ,  
g r a n o d i o r i t e  g n e i s s  

G r a n o d i o r i t e  g n e i s s  

Leucoc ra t i c  monzogranite g n e i s s  

Chips of g r a n i t e  g n e i s s  and 
sch i s t  

B i o t i t e - t o n a l i t e  g n e i s s  and 
monzogranite g n e i s s  

Leucoc ra t i c  monzogranite g n e i s s  

B i o t i t e  g r a n o d i o r i t e ,  pegmat i te  

B i o t i t e  g r a n o d i o r i t e ,  monzo- 
g r a n i t e  g n e i s s  

B i o t i t e  g r a n o d i o r i t e  

B i o t i t e - g r a n o d i o r i t e  g n e i s s  

B i o t i t e - g r a n o d i o r i t e  

B i o t i t e - g r a n o d i o r i t e  

45 

40 

80 

0 

one bag 
c h i p s  

50 

0 

30 

50 

25 

80 

75 

50 

a Chr i s t ensen  diamond b i t .  
b L 2 B R e d r i l l .  

Smith combination s t r a t o p a x  and c h i s e l t o o t h .  
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TABLE H - I 1  

CORE SUMMARY OF EE-1 

Depth 
Core (d Recovery 

Li tho  logy - No. (ft) I ( % I  

1 2095-2099 25 Leucocra t i c  monzograni te 
(6874-6886 ) g n e i s s  

2 3011-3012 17a Leucocra t ic  g r a n o d i o r i t e  
( 9877-988 1 

Recovered 
Core Pieces 

(SI 

25 

0 

a Diamond Cores. 

TABLE H - I 1 1  

SUMMARY OF CORE NO. 1 ,  EE-2 

D r i l l  Hole: -EE-2 
Date: 11/10/79 

Coring i n t e r v a l :  3577.4 t o  3579.4 m (11,737.6 t o  11,743.6 f t )  
Length of recovered core:  1.44 m (4.72 f t )  

SUMMARY OF CORE NO. 2 ,  EE-2 

D r i l l  Hole: .EE-2 
Date : 1 1 /27/79 
Coring i n t e r v a l :  
Length of recovered core :  2.22 m (7.29 f t )  

3916 t o  3918.5 m (12,848 t o  12,856 f t )  
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BRIEF DESCRIPTION OF CORE NO. 1 EE-2* 

The dominant rock t y p e  is a b i o t i t e  g r a n o d i o r i t e  g n e i s s  (BGG). Q u a r t z ,  
p l a g i o c l a s e ,  b i o t i t e ,  K-feldspar,  minor e p i d o t e ,  and z i r c o n  are t h e  dominant 
minera ls .  The g n e i s s i c  banding is w e l l  developed w i t h  s e g r e g a t i o n  bands o f  
b i o t i t e  up t o  6 mm wide. 

A f ine-gra ined  g r a n o d i o r i t i c  rock c u t s  t h e  BGG i n  two of  t h e  c o r e  
p ieces .  F r a c t u r e s  are a b s e n t  i n  most p i e c e s  o f  t he  core.  Few o f  t h e  frac- 
t u r e s  p r e s e n t  are sealed. 

BRIEF DESCRIPTION OF CORE No. 2 ,  EE-2" 

Core No. 2 is composed of two u n i t s ,  a dark-colored (mesoc ra t i c )  meta- 
v o l c a n i c  ( o r  p o s s i b l y  a metamorphosed sha l low i n t r u s i v e )  member and a l i g h t -  
co lored  ( l e u c o c r a t i c )  g ran i t ic  member. T h i s  l i gh t - co lo red  member i n t r u d e s  t h e  
dark-colored member. 

M i  ne ra 1 ogy 
The mesoc ra t i c  member is a f ine -g ra ined  rock  composed o f  p l a g i o c l a s e  

b i o t i t e  (approximate ly  30-50%), q u a r t z ,  e p i d o t e ,  magne t i t e ,  and minor s u l f i d e s .  
The l e u c o c r a t i c  member is coarse-gra ined ,  composed o f  p l a g i o c l a s e  micro- 

c l i n e ,  q u a r t z ,  b i o t i t e  (approximate ly  I O $ ) ,  sphene, minor e p i d o t e ,  magne t i t e ,  
z i r c o n ,  and apatite. 

Xeno l i th s  o f  t h e  mesoc ra t i c  member are p r e s e n t  i n  t h e  l e u c o c r a t i c  member 
and have been altered by t h e  i n t r u s i o n  o f  t h e  l e u c o c r a t i c  member. These meso- 
crat ic  x e n o l i t h s  have e s s e n t i a l l y  t h e  same mineralogy as t h e  und i s tu rbed  meso- 
cratic member excep t  f o r  t h e  p re sence  of abundant sphene. 

Megascopic V i e w  
The m a j o r i t y  o f  t h i s  c o r e  is composed o f  t h e  mesoc ra t i c  member and t h e  

altered mesoc ra t i c  u n i t  ( abou t  80%) whi l e  t he  remainder (20%) is composed o f  
t h e  l e u c o c r a t i c  member. 

Samples Nos. 11 through 1 4 ,  20,  and 21 (approximate ly  22% o f  t h e  e n t i r e  
co re )  are mostly composed o f  t h e  und i s tu rbed  mesoc ra t i c  member. These samples 
are thought  t o  be  r e p r e s e n t a t i v e  o f  t h e  coun t ry  rock. 

The res t  o f  t h e  samples are i n t r u d e d  by v e i n s ,  s t r i n g e r s ,  and small 
d i k e s  o f  t h e  l e u c o c r a t i c  member and show s i g n s  o f  a l t e r a t i o n .  

Altered, mesoc ra t i c  x e n o l i t h s  (greater than  5 cm i n  length)  are well d i s -  
played i n  samples Nos. 3-10 and Nos. 28-30. The sphene (up t o  1.0 mm a c r o s s )  
i n  these x e n o l i t h s  is i n v a r i a b l y  surrounded by c o a r s e  q u a r t z  and f e l d s p a r  
g r a i n s  and these sphene-quar tz - fe ldspar  s e g r e g a t i o n s  are set i n  a ma t r ix  o f  
b i o t i t e  and p l a g i o c l a s e  g i v i n g  t h e  x e n o l i t h s  a "salt and pepper1' appearance. 

F r a c t u r e s  
Closed f r a c t u r e s  w i t h  no appa ren t  calci te  f i l l i n g s  are p r e s e n t  and ap- 

pea r  t o  be more abundant t han  i n  Core No. 1. F r a c t u r e s  c u t  a c r o s s  both  t h e  
mesoc ra t i c  and l e u c o c r a t i c  members, i n d i c a t i n g  no appa ren t  l i t h o l o g i c  c o n t r o l .  
The m a j o r i t y  o f  t h e  f r a c t u r e s  occur  i n  t h e  l tundisturbedll  mesoc ra t i c  ( coun t ry  
rock)  samples ( 1  1-14 and 20-21 1. 

* R. Laney, p e r s o n a l  communication. 
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APPENDIX I 

SOUTHEASTERN OREGON 

To extend t h e  r e g i o n a l  heat-flow coverage i n t o  s o u t h e a s t e r n  Oregon 
(Fig.  I - l ) ,  17 new heat-flow ho le s  were d r i l l e d  i n  t h i s  p a r t  o f  t h e  Basin and 
Range. The a v a i l a b l e  d a t a  on l i t h o l o g y ,  p o r o s i t y ,  and thermal c o n d u c t i v i t y  
f o r  t h e s e  wells are summarized i n  Tables  H - I  through H - X I I I .  Details on t h e  
heat-flow survey f o r  which t h i s  d a t a  were taken  are a v a i l a b l e  i n  Sass  e t  a l . ,  
1976, USGS open- f i l e  r e p o r t  76-217. Contact  S. Peter Ga lan i s ,  Menlo Park ,  f o r  
a c c e s s  t o  cores f o r  t h e s e  holes .  

4 4 4  

43*+ 

. . 
I 

. 

5 .  

t2*+ 
120. 

. 

. 
. T h r r m a l  Sprlng8.  

Conductivity 

Map 
~ p r c i m o n i  o 

E o t i m o t r r  +(l.5) A f r o  Heof Flow 

Hoot Flow 
Dotorminotiona 0 1.5 

-2 Krn 
Sco lo  

Burn8 0 
t -. .. . 

. 
2.09 Diamond 
0. Cratoro 
1.7 

I 
I 
I 
I 
I 
k r e o  

(l.l)+ O L 2  
0 1.1 

1.3 01.5 

- of FiQurr 2 

t : t ' . ,  *FirIda ' .  1 )  

2.3 . 

.Danio + 
116' 

Fig. 1-1. D i s t r i b u t i o n  of thermal  s p r i n g s  and h e a t  f low 
i n  sou theas t e rn  Oregon. 
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TABLE 1-1 

TEMPERATURE GRADIENTS AND HEAT FLOWS FROM SOUTHEASTERN OREGON 

Ne11 Elev. Depth Range 6rad ien t  < K 21 $1 
L o c a l i t y  No. W. L i t .  Y. Long. (a) (4 (Y/km) dl ( m c a l / m - s e C C )  (HFU) 

3.9 4 0.2 
2.9 7 0.1 
2.4 r 0.1 
2.0 r o . 1  
1.58 7 0.04 
1.69 T 0.U5 

2& 4.15 Lo.lly 

Adopted value (1  -67 

2 .l-/ (1.7 

Blue Mountain N 1 42' 19' 117' 54'  1704 

> 0 ? ~ 6 L 5 ! L l 9 e _ s l  - f 
183 69J t k5 ::!v.- Burns area 

43' 30' 118' ;i:g - 203 82 E 1 

C a t l w  Val ley 1 42. 32' 119' 02' 1390 55.8 - 59.4 74.2 4 0.6 3 1.97 20.07 1.46 t 0.05 
89.3 - 92.3 61.6 5 0.7 3 2.26 4 0.04 1.39 0.03 
35 - 90 71.4 0 .3  6 2.1J f0.07 1.50 0.05 

l . O r +  0.07 
1.11 t 0.04 

87.7 - 90.8 51.5 F 0.4 4 2.43 + 0.03 1.25 0.02 
65 - 91 50.1 EO.1 8 2.35 z 0 . 0 5  1.18 7 0.03 

Best value 1.5 
1.27 t 0.02 08 4 0.04 2 

3 
4 42' 42' 119' 04' i390  68.0 - 70.7 48.8 + 0.6 4 2.28 t!:bi 

42" 32' 119' 05' 1390 0 -  6 0 9 + 0 2  
42" 37' 19" 04' 390 85 - 52:O 7 0 4 :  

Ee- l .T,-, 
5 42' 42' 119" 06' 1390 45 - 90 51 0 2.2RI (1.1) 

1.95 + 0.15 
40 - 91 96.0 f 0 . 6  4 2.19 x 0 . 1 7  2.10 7 0.16 

MR-2 43' 05' 118' 51' 1260 57.9 - 62.5 65 t 2 4 2.37 t 0.04 1.54 t 0.05 

60 - 100 74.2 f 0.8 8 2.28 FO.05 1.69 7 0.04 

Dimond Craters IR-1 43' 05' 118' 49' 1262 56.4 - 64.0 89 4 1 4 2.19 4 0.17 

Best value 2 .u 
89.3 - 92.0 83 7 3 4 2.19 70.06 1.82 0.08 

Best value 1.7 

(1.7) 9/ Foster Lake 8Ln 42' 58' 119" 15' 1530 61 - 107 78 2 2  2.2- 

Alvord Val ley AD-1 42" 32' 118' 28' 1220 54.9 - 61.0 73.9 t 0.02 7 2.06 t 0.02 1.52 0.02 
(Hickey Hot Springs) 88.4 - 95.7 78.6 0.3 9 2.03 7 0.02 1.60 + 0.02 

N - Z l 0 /  42' 32' 118" 26' 1220 59 7 96 58.5 t 0.3 19 2.13 t 0.03 1.25 t 0.02 

55 - 96 75.8 z 0 . 3  16 2.04 2 0 . 0 2  1.55 0.02 
r t  value 

18' 22' 1225 40 - 51 146.2 f 0.6 6 2.21 f 0.03fi' 3.2 i 0.1. 
8" 21' 1235 294.9 + 0.8 

W - l v /  42' 40' 1 W R -  42' 40' 11 
30 - 35 255 r 2  
10 - 35 289.2 0.8 2 . 2 1 9  6.4 

i $ N ,  number o f  thermal c o n d u c t i v i t y  de teminat ions .  
f/<K>, harmonic mean thermal conduct iv i t y .  

$~asurements were made on chips; t h i s  Is the upper l i m i t  based on no poros i ty .  

" k a n  o f  saturated c o n d u c t i v i t i e s  ( T a b l e m .  
"No core recovered; cK> 1s average fmn other  holes I n  Catlow Val ley.  

h e a t  f low = gradient x < K b ,  1 HFU = c a l l a n 2  sec = 41.8 u/s2 .  
No systematic v a r i a t i o n  o f  c o n d u c t i v i t y  w i t h  depth (see T a b l e n ) .  

Temperature p r o f i l e s  publ ished by Sass and k n r o e ,  1973. 

li;No c o r e  from hole; *K> i s  mean conduct iv i t y  o f  tuf faceous sediments i n  o t h e r  p a r t s  o f  the rpgion. 
~ ~ ~ 1 . 8  km SW o f  Hickey Hot Springs. 
v / C o r e d  i n t e r v a l  was below bot tan  o f  casing and n o t  accessible f o r  temperature masurements. 

4 km W o f  Mickey Hot Springs. 
FINO cope recovered; <K> IS fW HI-1. 

128 



TABLE 1-11 

THERMAL CONDUCTIVITY MEASUREMENTS ON COMPOSITE SAMPLES 
OF DRILL CUTTINGS AND GENERALIZED LITHOLOGIC DESCRIPTION 

FOR STANDARD BLUE MOUNTAIN FEDERAL U N I T  NO. 1 

Depth Range Ka 
( m )  Desc r ip t ion  (mcal/cm-s-'C) 

16 - 40 Basalt ( 0  t o  10% v e s i c l e s ) ,  t a n  and gray  v i t r i c  
t u f f ,  b lack  and brown vo lcan ic  glass,  woody fragments.  4.05 

70 - 100 Gray tu f f aceous  material, b lack  and brown vo lcan ic  glass ,  
vary ing  b u t  sometimes abundant amounts o f  white  mica. 4.39 

~~~ 

137 - 162 

174 - 192 
204 - 222 

235 - 253 

265 - 283 

298 - 314 
326 - 344 

357 - 375 

387 - 405 

411 - 436 

448 - 466 
478 - 497 
509 - 527 

540 - 558 

570 - 588 

594 - 613 

4.67 

3.83 
3.56 

3.57 

3.46 

4.09 
3.85 

4.31 

Basalt (0  t o  10% v e s i c l e s ) ,  b lack  and brown vo lcan ic  
glass, pea-green e a r t h y  amygdules, minor woody fragments ,  
vary ing  amounts of whi te  mica, c u t t i n g s  from t h e  zone 
472-613 m have s l i c k e n s i d e s  4.23 

4.40 

4.30 
4.26 

4.29 
3.85 

4.70 
4.11 

<K> = 4.15 2 0.11 

Conduct iv i ty  measured on c h i p s  assuming z e r o  po ros i ty .  a 
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TABLE 1-111 

THERMAL CONDUCTIVITIES OF SOME SEDIMENTARY ROCKS FROM THE HARNEY BASIN 

L oca t i on D e s c r i p t i o n  
Apparent 

K ~ / E ~  p o r o s i t y c  K .b 
S 

K a  
d 

( $ 1  (mcal/cm-s- oc) 

Dog Mountain Grey p a l a g o n i t i c  t u f f  out-  
c rop  1000' W of SE corner 0.94 1.98 2.1 0.23 
S8, T25S, R31E 
(Dog Mountain 15' quad) 0.84 1.93 2.3 0.26 
Harney Formation ( ? I  

Wrights P o i n t  Buff t u f f a c e o u s  pa lagoni -  1.1 2.4 2.2 0.25 
t i c  sediment from roadcu t  
1800' W ,  250' N o f  SE 
c o r n e r  S34, T24S, R31E 0.93 2.2 2.4 0.28 
(Lawen 15' quad) 
Harney Formation ( ? )  

a Conduc t iv i ty  o f  s h e l f - d r i e d  specimen. Pores  i n  c l a y  minerals, z e o l i t e s ,  
etc., probably r e t a i n  some water. 

Conduct iv i ty  o f  wa te r - sa tu ra t ed  specimen. 

P o r o s i t y ,  c a l c u l a t e d  assuming geometr ic  mean c o n d u c t i v i t y  K r IC('-') m ICf$). 

@I is f r a c t i o n a l  p o r o s i t y ;  K 

Assumption is t h a t  K, r e p r e s e n t s  a l l  po res  f i l l e d  wi th  a i r ;  Ks, a l l  

po res  f i l l e d  wi th  water; K- I): 1.5; K I): 0.063. From geometr ic  mean, 

d = log ( K  s /Ka)/log ( K  W /K,). 

is matr ix  c o n d u c t i v i t y ;  K is f l u i d  conduc t iv i ty .  m f 

d 

w a 

A 
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TABLE I - I V  

LITHOLOGY FROM CORES AND C U T T I N G S  AND THERMAL CONDUCTIVITY O F  CORES 
FROM HOLE CV-1, CATLOW VALLEY, OREGON 

K sample 
Depth Cored depth K 
(m) I n t e r v a l  Li thology ( m )  ( mcal/cm-s - O c  ) 
0- 

Clay t o  very c o a r s e  sand ,  t a n  

20- 

40- 

60- 

80- 

100- 

18.30 

36.60 

61.87 
65.53 

89.31 
89.97 

Clay and silt ,  t a n ,  minor clasts (maximum s i z e  20 mm) 

Clay and silt, t a n ,  minor medium sand 

Clay and silt, t a n ,  moderate i n d u r a t i o n ,  massive bedding,  62.14 
i r r e g u l a r l y  shaped carbonaceous c l o t s ,  r a r e  rounded c l a s t s  62.42 
of whi te ,  f ine-gra ined ,  s i l i c e o u s  rock (maximum s i z e  3 mm) 262.66 

T a n  c l a y  and silt 

Tan c l a y  and s i l t ,  moderate i n d u r a t i o n ,  massive bedding,  
molds of p l a n t ( ? )  p a r t s  

1.88 
2.11 
1.94 

89.46 2.28 
89.58 2.31 
89.68 2.18 

a> = 2.10 2 0.07 
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TABLE r-v 
LITHOLOGY FROM CORES AND C U T T I N G S  AND THERMAL CONDUCTIVITY 

O F  CORES FROM HOLE CV-2,  CATLOW VALLEY, OREGON 

K sample 
Depth Cored depth K 

( m )  Interval  Lithology ( m )  (mcal/cm-s-°C) 
0- 

Clay and s i l t ,  tan,  31 2 c l a s t s  (maximum s i z e  7 .0  m) 

20- 

27.45 

40- 

Clay and si l t ,  pale  green, 3% 5 very coarse sand (1.2 mm) 

60- 

80 - 

95.40 S i l t  and c l a y ,  pale  green, massive bedding 
98.30 

100- 

95.91 1.94 
96.31 2.14 
96.67 2.06 
97.53 2.21 
97.94 2.04 
98.24 2.13 

Q(> = 2.08 2 0.04 
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TABLE I - V I  

LITHOLOGY FROM CORES AND C U T T I N G S  AND THERMAL CONDUCTIVITY 
O F  CORES FROM HOLE CV-3,  CATLOW VALLEY, OREGON 

K sample 
Depth Cored depth K 

( m )  (mcal/cm-s -Oc) ( m )  Interval  Lithology 
0- 

20- 

40- 

60- 

80- 

Clay and silt t o  very coarse sand (maximum s i z e  1.8 m),  
tan,  rare pebble-sized c l a s t s  (maximum s i z e  8.0 mm) 

92.35 Clay and s i l t ,  tan, 30-401 Fine sand, 
94.79 massive bedding 

100- 

92.64 2.17 
92.94 1.74 
93.26 2.17 
93.52 2.25 

Q(> = 2.06 2 0.13 
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TABLE I - V I 1  

LITHOLOGY FROM CORES AND C U T T I N G S  AND THERMAL CONDUCTIVITY 
O F  CORES FROM HOLE CV-4,  CATLOW VALLEY, OREGON 

K sample 
Depth Cored depth K 

(m) (mcal/cm-s-"C) (a) I n t e r v a l  Li thology 
0- 

20- 

Clay and silt ,  tan, 3-301 f i n e  t o  very c o a r s e  sand 
(Maximum s i z e  1.5 m) 

40- 

60- 

68.58 
69.25 

80- 
82.30 

89.31 
90.58 

100- 

68.72 2.35 
Clay and silt, t a n ,  5-101 f i n e  t o  very c o a r s e  sand,  68.85 2.41 

moderate i n d u r a t i o n ,  massive bedding 69.04 2.35 
69.13 2.04 

Clay and silt, t a n ,  3-301 f i n e  t o  very c o a r s e  sand 
(1.5 m) 

Clay and silt to very c o a r s e  sand (1.5 m), brown 
Clay and silt, brown, 40-501 f i n e  t o  ve ry  c o a r s e  sand ,  90.01 

89.96 2.50 
2.34 

moderate i n d u r a t i o n ,  massive bedding 90.32 2.45 
90.52 2.45 

a> = 2.35 2 0.06 
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TABLE I - V I 1 1  

LITHOLOGY FROM CORES AND C U T T I N G S  AND THERMAL CONDUCTIVITY 
O F  CORES FROM HOLE MR-1, DIAMOND CRATERS,  OREGON 

K sample 
Depth Cored depth K 

( m )  I n t e r v a l  Li t ho l o ~ y  ( m )  ( mcal/cm-s-°C) 
0- 

Clay and silt ,  t a n ,  10% subrounded c l a s t s  of b a s a l t  
(maximum s i z e  2 mn) 

12.20 

20- 

40- 

60- 

80- 

S i l t  t o  medium sand,  g ray ,  10s c l a s t s  of  b a s a l t  (minor 
p o r p h y r i t i c  a n d e s i t e  

59.16 
59.31 
59.60 

58.83 t o  59.82-111 c l a y  and silt, brown 
59.82 t o  59.97-m conglomerate;  c l a s t s  of  rounded v e s i c u l a r  

58.83 
60.43 

b a s a l t ,  average clast s i z e  10 m (maximum s i z e  50 mm), 
30% 2 brown c l a y  t o  f i n e  sand ma t r ix  

50-60% mat r ix  
59.97 t o  60.43-10 conglomerate; same a s  above but  with 60.13 

2.05 
1.92 
2.16 

2.80 

Clay t o  medium sand,  g ray ,  10s b a s a l t  c l a s t s  

87.80 
93.00 Conglomerate 

100- 
Q(> :: 2.19 2 0.17 
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TABLE I - I X  

LITHOLOGY FROM CORES AND C U T T I N G S  AND THERMAL CONDUCTIVITY 
O F  CORES FROM HOLE MR-2, DIAMOND CRATERS,  OREGON 

K sample 
depth K Depth Cored ( m )  Interval  Lithology ( m )  ( mcal/cm-s-°C) 

0- 

Clay to medium sand (maximum s i z e  .7 m),  tan 

15.24 

20- 

Clay t o  medium sand, brown, some coarse c l a s t s  
(maximum s i z e  4 mm) 

40- 

59.25 
59.55 
59.87 
60.10 

2.28 
2.1111 
2.411 
2.33 

58.83 S i l t ,  brown, massive bedding, moderate induration 
60- 60.20 

80- 

89.61 2.30 
89.82 2.26 
90.16 2.03 
90.28 2.18 

a> = 2.20 2 0.05 

89.31 
92.35 

Silt, brown, massive bedding, moderate induration 

100- 
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TABLE I - X  

LITHOLOGY FROM CORES AND CUTTINGS AND THERMAL CONDUCTIVITY 
OF CORES FROM HOLE A D - 1 ,  SOUTH OF MICKEY HOT S P R I N G S ,  OREGON 

K sample 
Depth Cored depth K 

( m) (mcal/cm- s -Oc) (ml Interval  Litho logy 
0- 

Clay and s i l t ,  tan,  5% medium sand 
11.89 

20- 

Clay and s i l t ,  pale  green with black layers ,  
0 - 3  medium sand 

40- 

55.78 Clay and silt, pale green, minor iron oxide 
57.46 s t a i n ,  massive bedding 

60- 

56.28 2.01 
56.45 2.02 
56.76 2.09 
56.91 2.02 
57.16 2.04 ~. 
57.32 2.08 
57.50 2.19 

80- 

92.66 
95.71 Clay and silt, pale  green, 3% iron oxide s t a i n ,  

100- massive bedding 

92.81 2.04 
93.12 2.02 
93.52 2.01 
93.83 2.18 
94-30 2.00 
94.63 1.97 
94.86 2.05 
95.15 2.01 
95.56 1.98 

Q(> = 2 . 4  2 0.02 
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TABLE I - X I  

LITHOLOGY FROM CORES AND C U T T I N G S  AND THERMAL CONDUCTIVITY 
OF CORES FROM HOLE AD-2, SOUTH O F  MICKEY HOT S P R I N G S ,  OREGON 

K sample 
Depth Cored depth K 

(mcal/cm-s -'C) (m) Interval  Lithology ( m )  
0- 

Clay and s i l t ,  tan,  5% 2 medium sand (0.3 m) 
10.06 

20- 

40- 

58.22 
50.37 

60- 

65.73 
67-72 oxide s t a i n ,  massive bedding 

Clay and s i l t ,  pa le  green, 31 irregular patches of iron 

74.07 
75.44 

83.21 
80- 

;:::; Clay and silt, pale green, minor iron oxide s t a i n ,  
massive bedding 

100- 

58.30 
65.64 
66.08 
66.46 
67.07 
69.90 
71.40 
74.23 
74.67 
75.06 
75.33 
77.15 
79.25 
83.21 
92.66 

2.00 
2.19 
2.27 
2.25 
2.25 
1.96 
1;93 
2.24 
2.26 
2.09 
2.03 
2.24 
2.30 
1.97 
2.31 

94.64 1.99 
95.06 2.04 
95.71 2.16 
96.17 2.22 

Q(> = 2.13 2 0.03 
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TABLE I - X I 1  

LITHOLOGY FROM CORES AND CUTTINGS AND THERMAL CONDUCTIVITY 
OF CORES FROM HOLE MH-1, MICKEY HOT S P R I N G S ,  OREGON 

K sample 
Depth Cored depth  K 

( m )  I n t e r v a l  Li tho  logy (m) (mcal/cws-'C ) 
0- 

Clay and silt, t a n  
6.10 

Clay and silt, gray  

20- 

40- 

15.24 
Clay and f i n e  sand ,  p a l e  green ,  5s c l a s t s  (average  s i z e  1-3 mm) 

21.34 

Clay and f i n e  sand, p a l e  green ,  10-15s c l a s t s  o f  subangular  to 
surrounded b a s a l t ,  a n d e s i t  t u f f a c e o u s  sediment ,  and v o l c a n i c  
g l a s s  (average  s i z e  1-3 m) 

54.06 59.28 
58. a3 59.40 

60- 61.57 Clay and silt, p a l e  green ,  massive bedding, 59.82 
moderate i n d u r a t i o n  60.03 

60.25 
60.41 

80- 

100- 

2.27 
2.38 

2.23 

a> = 2.21 zo.04 
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TABLE I - X I 1 1  

LITHOLOGY (BASED ON EXAMINATION OF D R I L L  C U T T I N G S )  
OF HOLE MH-2, MICKEY HOT S P R I N G S ,  OREGON 

Q 

K sample 
Depth Cored depth K 
(m) Interval  Ll t ho l o ~ y  (m) (mcal/cm-s -"C) 
0- 

Clay and s i l t ,  tan 
4.60 

Clay and sand, pale  green and black 

20- 

27.40 

Clay and sand, 20-90% sand-sized volcanic clasts 
36.90 

40- 
Basalt? 

n 



APPENDIX J 

CLUBHOUSE CORNERS, CHARLESTON, SOUTH CAROLINA cr3 
A 792-m con t inuous ly  cored test  h o l e  was d r i l l e d  d i r e c t l y  over  a g r a v i t y  

and magnetic h igh  about  41 km WNW o f  Char l e s ton ,  South Caro l ina  (Fig.  J-1). 
The h o l e  p e n e t r a t e d  750 m o f  Cenezoic and Upper Cretaceous sed imentary  r o c k s  
and bottomed i n  42 m o f  amygdaloidal b a s a l t s ;  70% of t h e  c o r e  was recovered i n  
t h e  sed iments  and 100% i n  t h e  b a s a l t s .  Thermal c o n d u c t i v i t y  d e t e r m i n a t i o n s  
from t h e  c o r e  are p resen ted  i n  Table J-I. Informat ion  on t h e  heat-flow s tudy  
wi th  which t h i s  h o l e  was a s s o c i a t e d  is provided i n  Ziagos,  S a s s ,  and Munroe, 
1976, "Heat Flow Near Char l e s ton ,  South C a r o l i n a , "  USGS open- f i l e  r e p o r t  
76-148. Access t o  t h e s e  c o r e s  is p o s s i b l e  through S. Peter Ga lan i s ,  USGS, 
Menlo Park. 

I 
0 200 400  600 K l l o n t l r o ~  

Fig. J-1. Heat-flow v a l u e s  i n  t h e  e a s t e r n  U.S. and a d j o i n i n g  r e g i o n s  of 
southern  Canada. 
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TABLE J-I 

APPARENT POROSITY (100 X [WET WEIGHT-DRY WEIGHT] /WET WEIGHT) 
THERMAL CONDUCTIVITY AND DENSITY OF WATER-SATURATED CORE AND 

Depth 
( m )  
15.7 
30.9 
47.1 
62.8 
70.4 
91.7 
106.2 
122.2 
135.6 

153.6 
164.6 

185.9 
198.3 
217.6 
213.3 

243.8 
258.0 
272.2 
296.1 
302.7 
305.1 
321.6 
332.8 
343.5 
350.8 
367.6 
374.0 
383.1 
397.8 
415.4 
418.8 
426.7 
428.9 
435.3 
442.9 
452.3 
458.4 
462.7 
469.1 

473.4 
476.4 
480.1 

CLUBHOUSE CORNERS, SOUTH CAROLINA 
T h errna 1 Apparent 

Conduct iv i ty  Dens i ty  P o r o s i t y  
Mcal/cm-s-OC g/cm ( 8 )  

3.94 
3.90 
3.52 
3.11 
4.19 
3.49 
2.94 
3.57 
6.53 ( ax  1 
6.96 
3.87 
10 89 ( ax)  
10.38 
3.69 

2.67 
2.21 

2.65 
2.62 

1.79 
2.56 

2.50 

2.59 

2.63 

2.41 

5.8 
7.1 

0.4 
1.6 

3.28 
2.86 
2.72 
7.85 
4.34 
3.74 
5.54 
7.81 
5.50 
5.53 
5.90 
8.14 
5.95 
7.20 
5.60 
5.64 
4.77 
11.20 
5.11 
7.69 
5.33 
5.52 
3.83 
3.49 
3.55 
3.30 
2.90 
5.48 2.20 28.6 
3.54 
6.43 
5.55(ax) Conduct iv i ty  measured along a x i s  of c o r e ; a l l  

o t h e r  measurement perpendicular  t o  co re  a x i s  

49.1 
5.8 

8.5 

4.1 

1.2 

8.3 
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TABLE J-I ( c o n t )  
Thermal 

Conduct iv i ty  Densi ty  
Mcal/cm- s- OC g/cm 

5.69 
5.37 
6.82 
5.37 
3.92 

Depth 
(m> 

483.1 
487.1 
504.1 
518.3 
524.6 
533.4 
533.6 
541.2 
543.3 
567.5 
581.9 
585.1 
594.4 
602.0 
606.9 
608.1 
610.5 
616.6 
627.3 
632.5 
637.2 
655.2 
673.2 
675.4 
675.7 
683.1 
702.0 
716.1 
722.7 
729.1 
732.1 
748.6 
754.1 
757.4 
760.5 
760.5 
760.5 
763.5 
766.3 
769.6 
772.7 
774.5 
774.5 
774.5 
776.0 
778.8 
781.8 
785.2 
787.9 

3.18 
9.07 

2.60 
2.97 
3.05 
4.45 
6.20 
5.69 
3.29 
5.06 
3.19 

2.38 

4.51 
5.84 
2.71 
5.30 
5.59 
3.68 
4.04 
3.44 
3.19 
3.71 
3.42 
8.14 

3.16 
4.21 
4.26 
4.30 
4.18 
4.27 
4.58 
4.47 
4.63 
4.59 
4.62 
4.51 
4.63 
4.73 
3.33 
4.11 

2.61 

2.26 

2.71 
2.80 
2.82 
2.88 
2.89 

2.89 
2.87 
2.89 
2.91 
2.41 
2.70 

Apparent 
P o r o s i t y  

(% 1 

3.6 

7.3 

0.7 
0.8 
0.5 
0.4 
0.7 

0.2 
0.9 
0.8 
0.4 
5.1 
1 .o 
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