
NOTICE CONCERNING COPYRIGHT 
RESTRICTIONS 

 
This document may contain copyrighted materials. These materials have 
been made available for use in research, teaching, and private study, but 
may not be used for any commercial purpose. Users may not otherwise 
copy, reproduce, retransmit, distribute, publish, commercially exploit or 
otherwise transfer any material. 

 
The copyright law of the United States (Title 17, United States Code) 
governs the making of photocopies or other reproductions of copyrighted 
material. 

 
Under certain conditions specified in the law, libraries and archives are 
authorized to furnish a photocopy or other reproduction. One of these 
specific conditions is that the photocopy or reproduction is not to be "used 
for any purpose other than private study, scholarship, or research." If a 
user makes a request for, or later uses, a photocopy or reproduction for 
purposes in excess of "fair use," that user may be liable for copyright 
infringement.

 
This institution reserves the right to refuse to accept a copying order if, in 
its judgment, fulfillment of the order would involve violation of copyright 
law.

 





147 



i ~~ 

a te 5 on the  west and White Pass on the  east, 2) the Mount 

area, and 3)  th as area, ' l oca ted  i 
I 

ver va l l ey ,  usgable tempera 

red  i n  about 22 water we l l s  loca ted  i n  the  western p o r t i o n  o f  the va l l ey ,  

genera l ly  between I n t e r s t a t e  5 

east. Temperature gradients  i hese w e l l s  are genera l l y  3OoC 

nts measured i n  e x i s t i n g  w i l l s  loca ted  t o  the  e 

the  west and the  C i t y  o f  Morton on the  

n and gradients  measured i n  f i v e  o f  the  s i x  500 f o o t  deep 

i l l e d  dur ing 1979 between the town o f  Randle and White Pas 

from Morton) are 46OC/km and higher. This suggests t h a t  the  t r a n s i -  
! , 
i t i o n  between "Puget Lowland type" g rad ien ts  o f  about 30-40°C/km or less and 
I 

scade type" gradients  o f  about 4S°C/km or more occurs between the  C i t y  

n and the  town o f  Randle. The t rans  

5 mi les  or l ess  i n  width) and seems 

I 

t o  be f a i r l y  sharp 
. .  

loser  t o  Morton than 

the Mount S t ,  Helens area, there  are  no e 

, t o  the  north-nor 

s t o  be a f fec ted  b In  S t .  Helens No. 2 
i 

i 
1 

we l l s  loca ted  

I i 
i 
I o the  east o f  122010'W. produced grad ien ts  of  about 53 and 69OC/km. Two 

~ 

I r ad ien t  we l l s  d r i l l e d  by the 

8oC/km and 48%/km. The form 

v i s i o n  near Camas produced gradients  of 31- 

w e l l  was d r i l l e d  i n  T e r t i a r y  vo lcanics 
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Well Name 

Longmire 
Ohanapecosh 
r lh l te  Pass 
Packwood 
Oavis Mtn. 
Randle 
Mt.  S t .  Helens 11 
M t .  S t .  Helens 12 
Mt. S t .  Helens 13 

Camas No. 1 
b a a s  NO. 2 

La 
' N .  Lati tude 

46' 43' 46" 
46' 42' 54" 
46' 38' 17" 
46' 38' 1 9  
46' 33' 10" 
46' 31' 2F 
46' 15' 57" 
46' 18' 22" 
46' 07' 37" 

450 35' 55" 
45' 38' 20" 

RESULTS OF HEAT-FLOW DRILLING. 1979. JOUTHiiEST CASCADES, -.ISLIINGTON 

t ion 
W. Longitude 

121' 51 ' 05" 

121' 23' 27" 
121' 41' 35" 
121' 47' 07" 

122' 14' 13" 
122' 16' Ob" 

1210 34' 39" 

12i9 56' E* 

1220 09' 09" 

122' 23' 53" 
1ZP 26' 25" 

USM 
Quadrangle 

Rsndle 15' 
Packwood 15' 
White Pass 15' 
Packwood 15' 
Randle 15' 
Rqndle 15' 
S p i r i t  Lk. 15' 
Cougar IS" 
Mt.  S t .  

camas 74' 
Lacamas 

Helens 15' 

Creek 74' 

.__ 
Spud 
Oa t e  

7/25/19 
8/2/79 
8/16/79 
8/23/79 
8/D/ 79 
9/5/79 
9/13/79 
1 1 / I  /79 

11 /8/79 
12/11/79 

1 If 28/79 

_I 

- 

Completion Elevation 
Date H. K h y  

7/31/79 710 100 
8/31/79 4aa 115 
8/22/79 1365 150 
8/25/79 , 366 152 
8/31/79 61 0 147 

274 129 
9/ m/ 79 780 125 
9/10/?9 , 

11/7179 I 1067 134 

11/15/79 , 805 131 
12/14/79 67 152 

12/1/79 , 79 72 

I 

Bot tomgale Gq;;;;t. 

8.5 69?? 

Temp.. C 

11.1 46.5 
11.3 49 
14:O 46 

7.9 4 

14.1 46 
9.9 19 
8.2 381 

--c --- 
31-38 14.4 

12.0 40 
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! 

and sediments and the l a t t e r  e n t i r e l y  i n  la te (? )  Te r t i a ry  sediments. 

I 
1 
1 
1 

A summary o f  the  data from temperature-gradient ho les d r i l l e d  i n  the 

Heat f l ow  i s  being t Cascades dur ing 1979 i s  present i n  Table 1. i 

ca lcu la ted  for these we l l s  by D. D. B lackwel l  o f  Southern Methbdht  Uni- 

versi 

Geochemistry o f  Thermal and Minera l  Springs 

During the  1979 f i e l d  season 46 springs, represent ing 15 d i f f e r e n t  

spr ing  systems located i n  the  Cascade and Olympic Mountains, were surveyed 

f o r  temperature, f low, conduct iv i t y ,  and pH. 

sampled and analyzed by the O iv i s ion  o f  Geology and Ear th  Resources i n  i t s  

newly completed water analys is  laboratory. Chemical species measured in- 

Glude s p e c i f i c  conduct iv i t y ,  pH, Na, K, Ca, Mg, L i ,  SiOz ,  a l k a l i n i t y ,  C1, 

CO2, Br, and I. 

O f  these springs, 38 were 

Table 2 presents a l i s t i n g  o f  the springs, t h e i r  temperatures, s p e c i f i c  

conduc t i v i t i es ,  and rese rvo i r  temperatures as pred ic ted  by the  Si02-Quartz 

Deta i led  descr ip t ions,  analyses, and discus- d Na-K-Ca geothermometers. 

sions o f  observed chemistry are presented i n  the  year-end repo 

b l e  through the D i v i s i o n  as a 

n, from the Un ive rs i t y  

the  Tumac Mountain-White Pass area 

n i e r  Nat iona l  Park. H 

map and repo r t  on the  pe 

c s t r y  i s  i n  preparation. 

R e s i s t i v i t y  

A r e s i s t i v i t y  study was conducted i n  the  

Science Applications, Inc., and R. 8 .  McEuen o f  Exp lo ra t ion  Geothermics. 

ions  o f  r e l a t i v e l y  low r e s i s t i v i t y  were found, and d r i l l  s i t e s  were 
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TMLE 1. - mR;1AL AN 0 ruclf;BAL SPRI t(EBsIh 
Location Spec1 f IC eotherawmeters 8 

( T I N  SCC) Name County 

Baker Hot Springs 
* .  

Bonneville Hot Sprs. 

Goose Egg Soda Sp. 
Kennedy Hot Sprs. 

Lester Hot Sprs. 

I "  

* *  

* *  
* *  
" I  

I U  

" *  

Longmire Warn Sprs. 
" *  
I *  

e n  

* *  
n v  

* *  
Medicine C r .  Min. Spr. 
Rewskah U a m  Sprs. 

I *  

" "  
I *  

Wnaoecosh Hot Sorr. 
I * 
" " 
" " 
I " 
w Y 

I " 
I 

01,mlc Hot Snrs. 

Orr Cr.  Warm Sprs. 
So1 Duc Hot Sprs. 

" 

I " 
" 
" 

St .  Martlns Hot Sprs. 
S u i r t t l e  R. Min. Seep 
Sulphur Cr.  Hot Sprs. 
Sumnit Cr .  Sodd Spr. 

I 

A 
B 
A 
8 
A 
8 

P 
A 
B 
C 
P 
E 
F 
A 
8 
C 
D 
E 
F 
G 
A 
A 
8 
C 
0 

L 
I 
C 
0 
E 
I; F 

' H  
L 

8 
A 
A 
8 
C 
D 
A 
A 
A 
A 
8 

Whatcan 

Skamnia 

Yaklrna 
Snohmnlsh 

K1 ng 

I) 

* 

I 

ll 

" 
I 

I 

" 
Pierce 

I 

I 

I 

" 
* 

K i t t i  tas 
Grays Hbr. 

I 

I 

Lewis 
I 

I 

I 

" 
C l a l l m  

Stamnia 
Clal lrm 

ll 

Sknpwnlr 
Snohomish 
Snohanish 
Lei l i t  . 

38/9E-SW 20 

2/7€-SW \6  
I 

14/14€-SH 33 
30/12€-NE 1 

20/10E-21 
" 
I 

" 

I 

15/8E-SE 29 
I 

" 
Y 

I 

w 

21/17€-SU 22 
16/9bl-W 9 

. 
* 

14/10E*W 4 . 
. . 
. 

29/IpI-w 28 
I 

lO/lM-NE 19 
2919W-MJ 32 

" 

W8E-X 21 
31/1K-hE 18 
32/13E-SE 18 
14/11€-SU 18 

I 
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42 

36.2 
P9.2 
9.5 

35 
38 
48.4 

-44.5 
48.4 
45 
45 
45 
22 
13.3 
25.1 
11.2 
11 
19.1 
24 

-- 

8.7 
17.5 
19 
18.5 
18.8 

39. I 
43 
43.6 
50.1 
37.1 
44.1 
47.R 
30.6 
48 
48 
21.7 
34 
50 
40. 
46 
32 
10 
37 
11.6 
9.7 

150 
132 
102 
102 
137 
173 
173 
116 --- --- 
--- 
116 
116 
144 
81 

157 
127 
136 
1 52 
138 
87 

103 
104 --- 
*-- 

141 
141 
14L 
141 --- 
--a 

141 
136 
125 --- 
78 

114 
114 
114 
109 
108 
69 

137 
140 
a0 

170 
169 
65 

124 
220 
222 
123 

--- 

-.- 
-*- --- 
104 
119 
164 
144 I 

170 
162 
161 
160 
161 --- 

165 
166 
165 
I a9 

168 
165 

142 
231 
93 
99 
98 
97 

102 
P27 
131 
155 
155 



i 

recommended t o  test  t h e s e  two 

re loca ted  a t  or w i t  I 

i 

1979 Z. F. Danes o f  t h e  Univer i s ty  of Puget Sound measured 

1 g r a v i t y  a t  743 s t a t i o n s  in t h e  south Cascades. The area covered 

on t h e  east t o  122030'W. on t h e  v e s t ,  and f rom t h e  Col- 
i 
! 

I 

I 

on t h e  south  t o  t h e  Covl i tz  River v a l l e y  
I 
1 

I 
t a t i o n s  w i l l  cont inue  t h r o  

r epor t  w i l l  be ready for  d i s t r i b u t i  

produced r e l a t i v e l y  d e t a i l e d  g r a v i t y  

1 

Data acqu i s t ion ,  reduct ion ,  and p l o t t i n g  for  publ ic  and s c i e n t i f i c  geo- 




