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GEOTHERMAL STUDIES IN THE VALE AREA, MALHEUR COUNTY, OREGON 
Don Hull, Economic Geologist 

The Oregon Department of Geology and Mineral Industries has been engaged i n  studies of 
Oregon's geothermal energy potential for the past 10 years. The resu Its of these activities have been 
published i n  The ORE BIN (v. 28, no. 7, p. 125-135; v.  29, no. 11, p. 209-231; v .  34, no. 4, 
p. 68-71; v .  35, no. 1, p. 6-7) .  Detailed studies of heat flow have been conducted since 1972 i n  
the vicini ty of Vale i n  northern Malheur County, southeastern Oregon (see map) under contract with 
the U .S . Bureau of Mines. The studies, init iated by R .  G. Bowen i n  cooperation with Dr. David D. 
Blackwell of  SouthernMethodist University,are continuing, and a detailed report i s  being prepared 
summarizing the research to date. The preliminary results are being released i n  the hope they w i l l  
a id  i n  the exploration for and development of geothermal resources. 

The final phase of the current geothermal investigation of the Vale area, consisting of the 
dri Iling of f ive holes to obtain heat-flow data, was completed i n  May  and June 1975. Al l  gradients 
are uncorrected for topographic effects. Hole locations are shown on the map. 

Four of the f ive holes i n  the Vale area were dri l led to a depth of 152 meters (500 feet) i n  silt- 
stone of the Idaho Group of Pliocene age. Hole VN-75-2 was dri I led i n  silty c laystone from 0 to 
95 feet and i n  altered basalt(?) from 95 feet to a total depth of 203 feet. Dri Iling was done by a 
combination of air rotary, down-hole hammer, and coring techniques. 

Hole VN-75-2 encountered warm artesian water at a depth of 105 feet which flowed a t  a 
rate of 10 to 14 gal Ions per minute with a temperature of 75OF (24OC) and a well-head pressure of 
5 pounds per square inch. The average gradient was measured after the hole had been cemented to 
stop the artesian flow, but the gradient reflects the presence of the thermal water at shallow depth. 

The Department a Iso has a continuing program of measuring temperature gradients i n  pre- 
dri lled holes, such as water we1 Is  and mineral exploration holes. The results from holes measured 
from 1971 through 1973 were placed on open-fi le status i n  March 1975 (open-fi le  report 0-75-3). 
Information from holes probed i n  1975 to date are included i n  the following data. 
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TEMPERATURE-DEPTH LOG 

Company 3urd J r i l l i n g  Go. D r i l l  H o l e  N o .  VIJ - 75 - 1 
-- 

D a t e  June L, 1975 D e p t h  ~ r i l l e d  500 ft.-152 m. z e r o  D e p t h  3885 ft. elev- 
P r o b e ,  C a b l e ,   ridge 23-1 / '113-3 o p e r a t o r  X.I.;idman - D. H u l l  
Comments Dry hole; no water in ?:IC inner casing 

D e p t h  R e s i s t a n c e  
>L 

5304.5 o h  

T e m p e r a t u r e  

13.21: " C 

Comments 
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TEMPERATURE-DEPTH LOG 

." 1 

L o c a t i o n  Lincoln d e ~ c @  - ;h:: i i i . - ,  sec. 30, T. 19 S., 2. L6 3., F:alheur County 

C o m p a n y  D r i l l  H o l e  NO. 'JW - 75 - 1 
D a t e  June L, 1975 D e p t h  D r i l l e d  500 ft.-152 m Z e r o  D e p t h  
P r o b e ,  C a b l e ,  B r i d g e  a2 - 1 / la-3 O p e r a t o r  2. i'idrmn - D. i-iull 
C o m m e n t s  

D e p t h  R e s i s t a n c e  T e m p e r a t u r e  AT/A x C o m m e n t s  

100 m 3647.6 ohm 22.57 O C 
90 C~/k'  

(iv. grad. from 1 5 3  - 150 m =  9l.9 c / h  

.3r Four Or p ~ r e  read in;:^ >:.::re taken a t  each depth i n t e r v a l  and 
the  r e s i s t ance  vcilues shown were- r . ~ ( 1  bv axt,r;i.no!;rt,iq - 
seamilog p l o t s  of t h e  ssts of r e a d i n t : ~  t o  i n f i n i t e  t i ne .  
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TEMPERATURE-DEPTH LOG 

Locat i o n  i\r,<?; of :G,, sec. 8, T. 17 S., R. 45 E. - Nalheur Co., Cregon 

c o m p a n y  3 x . d  3rilling D r i l l  H o l e  NO.  vil - 75 - 2 
D a t e  June 4, 1975 D e p t h  ~ r i l l e d  203 f t  - 62 m Z e r o  D e p t h  2,365 ft. elev. 

::'B - 3 -7 

P r o b e ,  C a b l e ,   ridge 82-1 / O p e r a t o r  s. ::idrrdn / D. Hull 
C o m m e n t s  

D e p t h  R e s i s t a n c e  T e m p e r a t u r e  AT/AX Comments 

not rexl. 
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TEMPERATURE-DEPTH LOG 

'" of ,s;, sec. 2, T. 17 S., 2. 45 Z. ,  ~%d.heur County, 3rogon L o c a t i o n  
C o m p a n y  D r i l l  H o l e  NO.  V;G-75-3 
D a t e  I42y 13,1975 4:15PI 'Depth  D r i l l e d  500 ft - 152 m Z e r o  D e p t h  2 , 7 6 0  f t  , 
probe, C a b l e ,  Bridge 33-1 / :.B-3 O p e r a t o r  D.  H u l l  
C o m m e n t s  

D e p t h  R e s i s t a n c e  T e m p e r a t u r e  AT/AX C o m m e n t s  
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TEMPERATURE-DEPTH LOG 

L o c a t i o n  
C o m p a n y  D r i l l  H o l e  NO. PI-75-3 
D a t e  I ~ Y  13,1975 4:15 -wepth ~ r i l l e d  Z e r o  D e p t h  
P r o b e ,  C a b l e ,    ridge O p e r a t o r  D. 91d1 
C o m m e n t s  

D e p t h  R e s i s t a n c e  T e m p e r a t u r e  AT/A x C o m m e n t s  

(AV. grad. 20-120 m = 73.5) 
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TEMPERATURE-DEPTH LOG 

L o c a t i o n  LJL,, 01 Six;: sac. 16, T. 17 S., 2. 46 3., 14alheur County, d?e:;on 

C o m p a n y  durd J r i l l i n g  Co. D r i l l  H o l e  NO.  Vi-75-4 
D a t e  June 4, 1975 D e p t h  D r i l l e d  5001 PI - 15% m Z e r o  D e p t h  2,529 f't. 
P r o b e ,  C a b l e ,   ridge 1?3-3 / 13E-l 

- 
O p e r a t o r  3,'rIull / A. !12drnan 

CoIIUIK?ntS Current i r r i r a t i o n  u-hi l l  t o  m u t h  d r i l l  s i te  

D e p t h  R e s i s t a n c e  T e m p e r a t u r e  AT/AX C o m m e n t s  
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TEMPERATURE -DEPTH LOG 

L o c a t i o n  
C o m p a n y  D r i l l  H o l e  NO. 1 ~ ~ ~ 7 5 - ~  
D a t e  J-me 4,  1975 D e p t h  ~ r i l l e d  500 ft. Z e r o  D e p t h  

Probe, C a b l e ,  B r i d g e  O p e r a t o r  D. X l d 1  / 3. l.yidmn 
C o m m e n t s  

D e p t h  R e s i s t a n c e  T e m p e r a t u r e  AT/AX C o m m e n t s  

Av. c r cd izn t  f ron  15r - 1501 = 115.33°~/h 



P a g e  1 of 2 

TEMPERATURE-DEPTH LOG 

L o c a t i o n  :fi.: of :~131, see. i3, T. 17 S,, 2. 46 T;,, I X h e u r  CoixnQ~, Oregon 

C o m p a n y  D r i l l  H o l e  N o .  VX-75-5 
D a t e  J ' a e  3, 1975 Depth D r i l l e d -  500 f t ,  - 152 m Z e r o  D e p t h  2,400 f t ,  
P r o b e ,  C a b l e ,   ridge 33-1 / 1.B-3 O p e r a t o r  3. 'didman / D. Hull 

D e p t h  ~ e s i s t a n c e  T e m p e r a t u r e  AT/AX C o m m e n t s  
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TEMPERATURE-DEPTH LOG 

L o c a t  i o n  
C o m p a n y  D r i l l  H o l e  N O .  ViJ -75 - 5 
D a t e  June 3,  1975 D e p t h  D r i l l e d  500 ' Z e r o  D e p t h  
P r o b e ,  C a b l e ,  B r i d g e  m-l / 23-3 O p e r a t o r  2. !:idman / D. 3ull 
C o m m e n t s  

D e p t h  R e s i s t a n c e  T e m p e r a t u r e  AT/AX C o m m e n t s  
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