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GEOTHERMAL STUDIES I N THE VALE AREA, MALHEUR C O U N T Y , OREGON 
Don H u l l , Economic Geologist 

The Oregon Deparlment of Geology and Minera l Industries has been engaged in studies of 
Oregon's geothermal energy potential for the past 10 years. The results of these act iv i t ies have been 
published in The ORE BIN (v. 28, no. 7, p. 125-135; v . 29, no. 1 1 , p . 209-231; v . 34, no. 4 , 
p. 6 8 - 7 1 ; V. 35, no. 1 , p. 6 -7 ) . Detai led studies of heat flow have been conducted since 1972 in 
the v ic in i ty of Vale in northern Malheur County, southeastern Oregon (see mop) under contract wi th 
the U .S . Bureau of Mines . The studies, in i t ia ted by R. G . Bowen in cooperation w i th Dr. David D. 
Blackwell of Southern Methodist Universlty,are cont inuing, and a detai led report is being prepared 
sumrnarizing the research to date. The preliminary results are being released in the hope they w i l l 
a id in the exploration for and development of geothermal resources. 

^ The f ina l phase of the current geothennal investigation of the Vale area, consisting of the 
dr i l l ing of f ive holes to obtain heat-f low data, was completed in May and June 1975. A l l gradients 
are uncorrected for topographic effects. Hole locations are shown on the map. 

Four of the f i ve holes in the Vi j ie area were dr i l led to q depth of 152 meters (500 feet) in s i l t ­
stone of the Idaho Group of Pliocene age. Hole V N - 7 5 - 2 was dr i l led in si l ty claystone from 0 to 
95 feet and in altered basalt(?) from 95 feet to a total depth of 203 feet . Dr i l l ing was done by a 
combination of dir rotary, dovyn-hole hammer, and coririg techniques. 

Hole V N - 7 5 - 2 encountered warm artesian water af a depth of 105 feet which flowed at a 
rate of 10 to 14 gallons per niinute wi th a temperature of 75°F (24°C) and a wel l -head pressure of 
5 pounds per square inch . The average gradient was measured after the hole had been cemented to 
stop the artesian f low, but the gradient reflects the presence of the thermal water at shallow depth. 

The Department also has a continuing program of measuring temperature gradients in pre­
dr i l led holes, such as water wel ls and mineral exploration holes. The results from holes measured 
from 1971 through 1973 were placed on open-f i le status in March 1975 (open-f i le report 0 -75-3 ) . 
Information from holes probed in 1975 to date are included in the fol lowing data. 
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TEMPERATURE-DEPTH LOG 

-Location >̂ '̂ f̂tV̂  *̂̂ -v̂  - ^^\\%^iKf Co Qvcy"- -^>t/X^^ ^ " ^ ^ S<.c 7y "̂  "̂-̂  ̂  , ^: ̂ ^ ̂  _ 

Company_ Drill Hole No. »̂ MA»V ̂  I 
Date ^ M ^ /^^l^ Depth Drilled ' ^ ^ -•"• 
probe, Cable, Bridge '̂ <̂ ~̂  Operator P" ̂ ^'"^ 

Zero Depth -%^^o -ft-

C o m m e n t s V « - ^ ** € - fff D»>JV«NL R ^ v^<^^r ^ t̂%cv<»^^^ B * ^ Wet stfr 'j y S<»L 

Pepth 

\o 

AS 

vo 

•xs 

-Bo 

"iS 

^ 6 

H5 

SO 

5< 

f e 

€ * 

v7«»:. 

Resistance 

v ^ l ^ . s 

»W1*-

HSHf I 

M x r s -H-

i ^ l oA O 

ii^«j<»,o * x ^ 

Temperature 

»%«8 c-

«.5^ 

>B-«\ 

\ t . \V ' 

\6SO 

y i »\ 

n-^ 
)e-3^ 

|.<!o 

\ ' \ -9^ 

T^e.aft 

ao- "7* 

2| /a8 

A T A X Comments 

^ / I 
51. 

6 b 

731 

7.1 "I ̂  'X -^V*F 

\oa 

\ \ x 

13?^ 

\ ^ ^ 

A-^i 

\are> 

\ 0 ^ 

106 

«B6 

'5o*«' H < 0 % O ^ 

•••/C^. '.«gv^d''. ., * ® ' ^ L ^ •^^m." 2 > . r / - ~ i x . . 
' x ^ ' 

« ( O ^ . - X 

- J? - s 
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LOCATION: KAMELA/ OREGON 
HQLe NOMeeR: 1~35S36 -, 
DATE tl€V»S0«e0: \ 1 / 1 5 / 7 V -' 

OE^TH TCMPERATURE: GRADIENT 
METERS DEO C D£6 C / K K 

i S . C . 5 . 7 8 © .0 
^O'O 5 . 7 6 0 -«»-.o 
2 5 . 0 5 . 9 5 0 3 8 - 0 
3 0 - 0 6 ,330 7 6 . 0 
3 5 - 0 6 .560 5 0 - 0 
4 0 * 0 6 .7£6 Z&'O 
4 5 . 0 6 . 8 1 0 18-0 
5 0 . 0 6 . ^ 2 0 Z 2 ' 0 
5 5 . 0 6 .950 6 . 0 
6 0 . 0 7 .000 1 0 . 0 
6 5 - 0 7.03© 6 . 0 • 
7 0 . 0 7 . 1 3 0 2 0 . 0 

A v <̂ r«̂ <JicvCt fVo^ »Ow, - yoy^,: -9.7-5 °c / < - ^ 

' . - • - . , - , ' • • • , • • ' • • . ' ' . . • • ' . • . • • ' . " , • - - - : ' • - , ' - • - . , • . - , - -

- 3 -



LOCATJbWi THOHASON MEAoew/ 
HOLC K/UM0ER: 3-^7826 
DATE M A S U R E D : \ \ / Z B / 7 A 

DEPTH 
..:_._ :. ..MIERS. _ 

.10.0 
.. _ j5 .q : 

20-0 
25-0 
30.0 
35-0 
^0-0 

_...._ .... .„ „.45rQ :...-.-..-
50.0 
55.0 

_ ........... 6Q.-.Q... _ 
65.0 

TEMPeRATbRE GRADJENT 
-..oeG.c; „ : „ „ . „ .._,:D£Q. C/KM__...._ „ _ _ 

6 . | 40 .0 
6-340 40-0 
6-570 46-0 
6.790 32-0 
6-830 ^iO'O 
6.980 30.0 
7-100 2^.0 . 

' ,_..,.7...lî 0..„_._....:.._.::. _.. is-o.....^.:...:.,..__.. __..._..._.:.... 
7.300 22-0 
7.350 10.0 

:: . j ' A i Q ._..12:0 :. ...-.._ __::.. 
7-490 16»0 . ' 

— - - -

Ave r a m 0 >re\ J'^eKi .._ )o**, -Vto A ^ 74-.5 V/lCv. 

..1 

- - / -



LOCATIONi: 6AKER./ OREGON 
HQL£ NUMBER: 8-41S3A-

WEASORfOv .UyV2/7.1 

DEPTH TEMPERATURE GRADIENT 
.METERS.. ._... M f t - C _ _ i . ^ . : _._.PC^ C/KM 

"fO'O 10.900 .0 

]5'0 :_: Utssp.; ..:....:-.; ...:..,.. uo-o _; 
2 0 - 0 U -950 6 0 - 0 
B 5 . 0 R . n o 3 2 . 0 

_ 3 0 . O _ 12?510 ....._..5Q.-.Q.:__... 
'BS-O 12-970 92-O 
40" O i S - i ^ O 90-0 

.:,.._. ..^5-0....: L3^.46Q:---:-.-..- -C. _:;..12«0.:...... 
50-0 13-720 HB'O 
55-0 13-9^0 44-0 
(yd.'h ...- -—:-; 14 • 140 .̂—- - - 40--.0.. 
65-0 14.400 52-0 
70-0 14'610 42 '0 

...75.D - 14^830 _ ..:. ^ 4 - 0 . . -
fiO'O I'J-.990 32-0 
8 5 . 0 15 .190 40 'O 
9Q..O 15..4IO.-.-: _..._._ ifpA:.,:. 
9 5 . 0 1 5 . 6 0 0 3 6 . 0 

lOO'O 1 5 . 7 0 0 20*0 
105'.0— -.--.-.- _.._.15.._38.0. .._.::. .......7.......... 36.-.0 _.. 
1^0.0 16-000 24-0 
n S ' O 16.090 18.0 

-_12O.^J:>_.._._.. -_. .._:..i.6Lv2SeL__.. - 7..../fo.':0. _. 
125-0 16.<f20 26-0 
130.0 16.460 B'O 

CorvvA^VJ ft.L.M. v>J<V.\ 

Av«»^«^«. .^ '̂̂ A'̂ ri^ . ^ J ' ^ J l ^ . .7 . . ' . ^J '^ .JJ '^ . 

- 5 - -
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TEMPERATURE-DEPTH LOG 

L o c a t i o n NWJ mih sec . 30, T. 19 S. , R. 46 E., Malheur County 
Company Burd. Dr i l l ing Co. D r i l l Hole No. VN - 7 5 - 1 . 
D a t e June 4, 1975 Dep th D r i l l e d 500 f t . -152 m. z e r o Dep th ^|885 f t . e lev. 
p r o b e , c a b l e , B r i d g e BR-1 / WB-3 O p e r a t o r E»Widman - D. Hull 
Comments ^ ^ hole; no water in PVC inner casing 

Depth 

5 M 

R e s i s t a n c e 

5304.5 ohm 

T e m p e r a t u r e 

13.24 ° C 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

80 

85 

90 

95 

100 

5000.6 

4952.5 

48$3I»2 

4801.0 

4710*0 

4620.0 

4538.8 

4453.3 

4372.7 

4294.6 

4214.1 

4139.7 

4070.8 

3990.0 

3917.4 

3838.8 

3774.7 

3718.5 

3647.6 

14.67 

14.91 

15^25 

15.67 

16.14 

16.62 

17.06 

17.53 

17.99 

18.44 

18.91 

19.36 

19.78 

20.28 

20.75 

21.26 

21.69 

22.07 

22.57 

286%Am 

48° 

68^ 

Comments 

84^ 

_94;-

96° 

88^ 

M 
92^ 

90 

94^ 

90 

84 

100^ 

94^ 

102 

86^ 

76^ 

100 

-^-^zr 
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L o c a t i o n 

TEMPERATURE-DEPTH LOG 

Lincoln Bencji - mik NW ,̂ s e c 30, T. 19 S. , R. 46 E. , Malheur County 

Companv D r i l l Hole NO. V N - 7 5 - 1 
D a t e June 4. 1975 Depth D r i l l e d 500 f t . -152 m z e r o Dep th 
P r o b e , c a b l e . Bridcte SI - 1 / WB-3 O p e r a t o r E. Widman-^ D. Hull 
Comments 

Dep th 

100 m 

105 ' 

110 

, 115 

120 

125 

130 

135 

140 

145 

150 . 

Four or 
the r e s : 

R e s i s t a n c e T e m p e r a t u r e A T A X Comments 

3647.6 ohm 22.57 ° C 
90 °C/km 

3583.3 23.02 
90 

3521.1 23.47 

3458.8 23.93 , ' 

96 
3396.2 24.41 

98 
. 3332.5 24.90 V 

l U I J 

3268.9 25.40 

92 
3211.8 25,86 

104 
3148.7 26.38 

9b 
3091.0 26.86 

90 
3038.3 27.31 

Av. grad. from 15m - I50 m = V-L.V C/km 

" " " 20m - 150 m = 92.8 C/km • ' ' 

•oro rcaamgG were "DaKen a t eacn cieptn xnterval and "'""" 
-stance values shown were obtained bv ftv+.rflr>r.1a+.-inrT . 

semilog plots of the se ts of readings to i n f i n i t e timA- ." 

. > ' • 

- 1 -
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TEMPERATURE-DEPTH LOG 

Loca t ion_ NV:̂  of mk, sec . 8, T. 17 S. , R. 45 E. - j ^ l heu r Co.,. Oregon 

Company Burd Dri l l ing ^o. D r i l l Hole No. W - 75 - 2 
D a t e June.4. 1975 Depth D r i l l e d 203 f t - 62 m ^Zero Dep th 2,365 f t . elev. 
P r o b e , c a b l e , Br i d a e BB-1 / WB - 3 O p e r a t o r E. Widman / D. Hull 
C o m m e n t s • • ; ' • 

Depth R e s i s t a n c e T e m p e r a t u r e A T A X Comments 

5 m . -̂  not read 

10 4340.7 18.17 °C. 

15 4079.8 . 19.72 

20 3775.6 21.69 

25 3554.0 23.23 

30 3447.8 24.02 

35 3393.7 24.42 

40 3354.0 24.75 

45 3329.5 24.92 

50 3177.7 26.14 

55 3135.1 26.49 

60 3117.6 26,64 

Av. grad.l5m - 60 m = 153.7 °C/km 

" " 20m - 60 m = 123.8 

310° C/km 

394 

308 

158 

80 

62 

38 

244 

70 

30 

- ^ -



L o c a t i o n 
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TEMPERATURE-DEPTH LOG 

NEi of SEi, sec . 2,- T. 17 S. , R. 45 E. , Malheur County, Oregon 

company ^Dr i l l Hole No. VN-75-3 
Da te May 13.1975 4:15PIt)epth D r i l l e d 500 f t - 152 m ^zero Dep th 2,760 f t . 
p r o b e , c a b l e , B r i d g e BR-1 / WB-3 O p e r a t o r D. Hydl 
Comments • • • ; ' •''' 

Depth Resistance Temperature A T A X Comments 

5m 4690 (S>hm 16.25 ° C 

1° 5077.1 14.30 

15 5078.0 14.30 

20 5043.6 14.46 

30 4952.2 14.91 

35 4892.9 15.21 

^ 4827.4 15.54 

45 . 4777.7 15'79 

50 4716.0 16.11 

55 4642.4 i6.50 

60 4576.0 16.86 

65 4498.6 17.28 

70 4425.0 17.69 

75 4342.5 18.16 

^ 4249. 18.70 

^5 4175.7 19.14 

90 4117.4 19.49 

19.84 95 4061.0 

100 3993.9 20.26 

105 3930.3 20.67 

•396°CAm 

32 

— 7^2: 

25 5000.7 14.67 ]J" 

. 60 

66 

50 

64 

78 

72 

84 

82 

94 

log ! 

88 

70 

70 

84 

82 
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TEMPERATURE-DEPTH LOG 

Loca t ion_ 
Company D r i l l Hole No. VN-75-3 
D a t e May 13,1975 4:15 q^fepth D r i l l e d ^Zero Dep th , 
P r o b e , C a b l e , B r i d g e O p e r a t o r D. Hull 
Comments, , • ; \ 

Depth R e s i s t a n c e T e m p e r a t u r e . A T A X Comments 

105 m 

110 

115 

120 

125 

3930.3 ohm 

3865.4 

3793.8 

3756.6 

3728.2 5:20 PM 

Av. arad. 15 m to 

(Av. grad . 20-: 120 

20.67 ° C 

21.09 

21.56 

21.81 

22.01 

20 m = 

-

_ 

21.81 - 14.30 

71.5 ° C/km 

73.5) 

/105 

1 • • ' 

84 C/km 

94 

50 

40 . 

• . • . • ' • : ' 

• v ' 

-/<!»r-
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TEMPERATURE-DEPTH LOG 

L o c a t i o n ^^^ °^ SŴ  sec . 16, T. 17 S., R. 46 E. , Malheur County, Oregon 
Company I Burd Dri l l ing Go. _ _ D r i l l Hole No. VM-75-4 
D a t e June 4, 1975 Dep th D r i l l e d 500' TP - 1 5 2 m z e r o Dep th 2,520 f t . 
P r o b e , c a b l e . B r i d g e WB-3 / BR-1 O p e r a t o r D>Hull / S. Widman 
Comments Current irriefation uohi l l to south from d r i l l s i t e ; 

Depth R e s i s t a n c e T e m p e r a t u r e A T / ^ x Comments 

5 m i 55O8.9 ohm 12.32 ° C 

10 5279.6 . 13.35 

15 5128.8 . 14.06 

20 5029.3 14.53. 

25 4880.3 15.27 

30 4772.3 15.82 

35 4673.0 16.34 

40 4583.5 16.82 

45 . 4487.2 17.34 

50 ; 4394.7 17.86 

55 4299.5 18.41 

60 4206.1 18.96 

65 4114.6 19.51 

70 4026.6 20.05 

_75_ 3921.5 20.72 

QO 3813.7 21.43 

85 3730.6 21.99 

90 • 3648.6 22.56 

95 3588.2 22.99 

100 3509.9 23.56 

105 3433.3 24.12 

ATAX 

206 00/km 

U2 

94 

148 

110 

104 

96 

104 

104 

110 

110 

110 

108 

134 

142 

112 

IU 

86 

114 

112 

(•* 



. • ' • p a g e ' ' • J - • r o f •, J •" 

T K M P E R A T U R E - D E P T H LOG 

L o c a t i o n 
company 
Da te June 4, 1975 Depth D r i l l e d 
P r o b e , C a t l e . B r i d g e 
Comments : 

Depth R e s i s t a n c e 

105 m 3433.3 ohm 

11° 3344.0 

115 ; 3264.4 

, 1 2 0 3179.7 

125 3113.6 

. 1 3 0 , : . 3043.9 

135 ' 2975.8 

140 2911.1 

145 2844.7 

150 2784.0 
f 

Av. gradient from 15m -

D r i l l Hole NO. VN-7';-4 
500 f t . Z e r o D e p t h 

O p e r a t o r D. Hull / E. Widman 

T e m p e r a t u r e A T A X Comments 

24.12 ° c o 
J.j8i c/km 

24.81 

124 

25.43 
138 

v26.12 

xiu 
^ 26.67 

i±« 
27.26 

120 
27.86 

l i b 

28.44 
124 

29.06 
114 

29.63 

150m s l l t i .33 G/km 

'• " " ' 2Qm-li>u m - ]JL6.2 

' , . • • ' ' 

• J . 

• 7 ' 

i^-' 

r-' 

j. 

1. 

i-

i 
1 

I; 

I 

1, 
i ' 

i 
1 

i; 

* 
r 
J 

t 

F 

i 
1 

'. 

-/x-
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TEMPERATURE-DEPTH LOG 

L o c a t i o n Nlfj of NE ,̂ sec. 13, T. 1? S. , R. 46 E. , Malheur County, Oregon 
Company : _ D r i l l Hole No. VN-75-5 
D a t e June 3 , 1975 Dep th D r i l l e d 500 ft^ - l';2 m ^Zero Dep th 2.400 f t . 
p r o b e , c a b l e . B r i d g e BR-1 / WB-3 O p e r a t o r E. Widman / D. H\ill 
Comments ; • ' 

Dep th R e s i s t a n c e T e m p e r a t u r e A T A X Comments 

5 m 56l4»^^Qhm 11.86° c 

10 5192.4 13.76 

15 5122.2 14.09 

20 5049.4 U . 4 4 

25 4988.4 1^*73 

30. &922.0 15.06 

35 4856t8 _15:39_ 

40 47^9.2 15.73 

45 4724.0 16.07 

50 4659.7 16.41 

55 4592.0 ^ 16.77 

60 4526.2 17.13 

65 4459.5 • 17.50 

70 4394.8 17.86 

75 4330.0 18.23 

80 4265.5 18.60 

^5 . 4197.6 _ _ ^ ' B 

90 4135.1 19,38 

95 4060.1 19.84 

100 4016,4 20.12 

105 3948.0 20.55 

380° C/km 

66 

70 

58 

66 

66 

68 

68 

68 

72 

72 

74 

72 

74 . 

74 

82 

74 

92 

56 

86 

I. 
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TEMPERATURE-DEPTH LOG 

L o c a t i o n i 
Company D r i l l Hole No. V N - 7 5 - 5 1 
D a t e June 3, 1975 Depth D r i l l e d 500 • Z e r o Dep th 
P r o b e . C a b l e . B r i d g e .Wt-l / WB-3 o p e r a t o r E. Widman / D. Hull 
Comments 

Dep th R e s i s t a n c e T e m p e r a t u r e A T A X Comments 

105m 3948.0 ohm 20.55 ° C . 

[ 

. 

•• , OU u / k m 

110 3886.2 20.95 
70 

115 3828.1 21.33 
74 

, 120 3773.4 21.70 
7d 

125 3716.4 22.09 
74 

130 3662.6 22.46 
78 

135 3608.2 22.85 • . ^ 

74 
140 3556.0 23.22 

Vo 

145 3504.1 23.60 
bU 

150 3450.4 ^ 24.00 

Av. grad, 15 m - 150 m = 73.4" C/km 

Av. grad. 20m- 150 m p 73.5; 

/' 

•*-

/ ^ 
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TEMPERATURE-DEPTH LOG 

. L o c a t i o n t\Vk^\v guUVx ^ ^ ' ^ ^"'•'^ ^ *^^^ ^^'V gg'^H s ^ ^ X - r -̂7 g, >g. î  .^ £ 
Companv =̂X'Nt<̂  VM wi>̂ -r.<U ^mt.^ D r i l l Hole No.. _̂  
Date « f̂̂ \ '"̂ 1 ^̂ "̂'̂  Depth D r i l l e d ^^^ T'^- Z e r o Dep th ^__._ 
P r o b e , c a b l e , B r i d g e > * - ^ O p e r a t o r <^»'^^^'^ 4 te-ft. HTAT" , 
Coraments \V'>'V'»T 0 >̂  t o »r>. ' p»'^p ir^fVe'^ »^ \f^x. a.-̂  C'̂  V*JVJ- ipvimr t»_A»^'^l'^°s 

Depth 

1 i 
2 IOYt> 

1 
9 

0 
^ 30** 
5 . 
7 

' g 

\->.-.»T 

IV ^« 

'1^ 
5 

1 oX 
r Of 

V5 /̂«f 

Sd/^ 

S ^ 

^o 

(^S 

70 

7 ^ 

^ 

^ 

CIO 

f/ 

^OQ. 

R e s i s t a n c e 

»f'ff 6 

^ S 7 

^3^S.9> 

Tf f^ i , 

K2o ~90:rf 

3^77 

3^77 

Js^^^ 

35»g 

• Tempera tu re 

i v o s ' c -

\Ho8 

iH- S6 

l%fi« 

15 51̂  

»s-<rH-

\ i o-y 

fT^"^ 

/g/y 

/ ^ "2/ 

i c - t f f ; ? 

23 , f7 

z j o r 

^^3^7 

^3.*>7 

J^3^L-

, A T / ^ X 

.,...̂ 4-......_....... 

Con'O-aents 

54 

TH 

58 

JZ^ 

31© 

1 0 ^ 
''^ g/ecfe - ^ 

2/ '4 
f]uc7(-iuJt^ 

29C. 

4f5lc> 
-f/uJkJt ̂ 

/ 6 

J ^ 
- f^fucfu'J/^ 

^ 



.Lo<:ation 
Company 
Date Afri^ 
P roba , Ca' 
CoTOiuenta 

Depth 

UD 

1 1 ^ 

t>o 

l a ^ 

/^tf> 

135-

/Vo 

/-«<$< 

/ ^ ^ 

^ ^ 

/ / ^ O 

/ ^ < 

/r^ 
/ y i T 

Aft> 

/ ^ 5 " 

/<i^^ 

. -^ 

p a g e - ^ 

: TEMPERATlTRE-DEPTH LOG 

ft\W«V^ GuWW (6^*^ Stacli u^eu-^) 
D r i l l Hole No. 

^"1, V'̂ -iS Dep th D r i l l e d Z e r o Dep th 
l i l e . Rridcie O p e r a t o r 

R e s i s t a n c e T e m p e r a t u r e ATy^. x 

.. .. . __.,. , , , . , . ... ^ „^ j^ 
i 4 ^ i zrn^^ 
^ • ; • / 8 ^ 

M 7 4 « 8 f 
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