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GRAVITY AliD NAGNEriC SURVEY OF THE VALE KGRA, HALHEUR COUNTY, OREGON 

A gravity a.'1d magnetic survey was conducted durinG june 1974 in tho vicinity 
of the KGRA at Vale, Oregon. The survey is a low cost atto1rpt to examine the GOO­
thermal potentiol of the area. 

Approxir.wtely 115 gravity and "'aenetic stations were observed in tho area, 
La Costo gruvitimctor and Geometries 816 macnetohletor were used in the observations. 
Elevations were obtained from benchmarks and USGS sources. Density factor of 0.063 
milligals per foot was used in the calculations. Five maps were prepared to outline 
the author's data and interpretation. 

GRAVITY HAP. Gravity map is dominated by a ten milli~>al hieh and twenty 
-milligal low. The trend of the map is HN'S su.:;.;:;eStinc the major structural grain. 
The positive anomaly is elliptic and the nec;ative a.'1omaly eloncated in character, 

l·:AGHETIC HAP, The magnetic map hns .a grouping of positive anomalies in 
the vicinity of the ;;ravity high, The negative magnetic anomaly is elongated in 
the vicinity of the gravity low. The major trend of the map is NNW with a suggestion 
of a ENE trend. 

RESIDUAL GRAVITY HAP, The broad contours are related to the deep sources 
and thin contours to shallow sources. The deep anor.1aly is related to a basic intrusive 
at depth of 1~ miles. ranv and ENE lineaments are suggested crossing in the vicinity 
of the intrusive, The negative anonaly (not shown) is due to macidic litholoc;ic 
condition, or graben or structurally destroyed area reducinG density acting lil'e 
a physical graben. Instead of using the geophysicist's cliche of more data needed 
I· will assume the latter since it provides a deep source of water, 

RESIDUAL HAGHETIC HAP, This map is the most importnnt map of tlle five, since 
it has the superposition of shnllow (thin lines) anomalies over the deep (broad lines) 
anomaly, Additional shallow anomalies exist along previous mentioned trends, Depths 
ac;ain are approximately li\- and ~- miles for the deep and shallow anomalies, The 200 
gammas versus 10 milliGals sugGeSt an intermediate intrusive at depthwith mat;matic 
segreGation and more basic fingers approaching the· surface, 

INTERPRETATION l-\AP, The interpretation map outlines the deep(broad lines) 
intrusive and the shallow fault controled extensions (thin lines). The major NNW· 
fault and the ninor ENE cross-fault are illustrated, with br-ol<en lines, This fault 
pattern SU(>GOGts that the northwest quadrant of the positive gravity and magnetic 
deep anomaly is in best communication with the water source on the northwest and 
the heat source to the southeast, Oth~ areas on this map must be rated secondary 
in regards :to geo ther[1al potential. 

In conclusion, the Vale hot springs area appears to have excellent geothermal 

potential, It has the major fault, water and heat sources, Addition work should 

be conducted to the south and southeast, The prime area is between sec, 33 and aec. 

30 and 19, 718S, R45E• 

Thank you for permitting me to conduct this survey, I would appreciate comments, 

SERVING OIL AND MINING INDUSTRY SINCE 1958 



-~ ~·&'it::.S 

5'6!5'o;;;; II co 
([) 

~~" r ~-~=c~Lf-.v~~--O~~~~L!~-~:~~~, .__ . =c· ====c== ll.-1lJ-<r • _· --~f---J~--t3 
_____ 1·) __ _ ~"~----~-~ 7 r"_------ii._s __ 

1 

2
JJN,o]l';l-33? j1e.61 ~~)'{.~5- . _jlt5"o 

3 i 15, I') I ?-4'!-3 I ~~?~ )2. 39 ! /0'9/ 

j/!),5;:, 1 dS4!5" IS],ot(- 33.90 1

1

/toz. 

:ll /&,~311 
d-.1:?9.5"/4'&.7/: 3:!,}-;:L l/3j'{ 

1
JI 17,92 :!.9o_q I 'J-1.Si l 'J.-9.o'/- !;:2.c3 

'0 I I 1 l l 
1 /§,oo/1 d-.1157 3(),5"~ :t'J,btf 111~9. 

:11 /9./~ 
1
1 -'.'..70;' '38.'fl ?--8,/:v-) " lto§5 

.. ,I ~ . i.f . ' 8 r·! ,,1 c. do 
i! :10, lf'J.i d<; 17 '{, £ '3 d· •, t5 0 :;> 1 or 
I! , i 

Jl~ i /'{:13?-1 d--io86 i{6, 3't ~)-9,56 9'1-3 
•, /9, ?-3 :1. "/J-70'7 1{-6. 15' 36, ::;';! '&to if 

:u II t 'f,'Otf i ~-797 j~ ,, I ?i!f 
112

1/ ::/.J!J,7f J ;,J~'&o fJ.{,.,Jif ~i7,~ r,. 
r. '''llt~:n i ~-'1H /&,-:7-f :.\-~l.IG> 

1
" 'Ali I"L3o 'j ~.ggg :Lt.f-,95 ~&,oq 

~' "" 1

1

! /~, 5'5' 
1 

·2, I cf. Cl C(, 1--<f ~-:3. '31 
13

,i f"1t(rz.[ :So 3B (i'ocMi .-:<:;:o(, 
'., ,j ., 
"II 17,'-1-9! 3t(t8 
:u l ;~.ss[ ~505' 
\B ,J /3, 5"2.1 .;i5f3 &, 

:cu /! f;, ,,Z<f I ;150 5' 

1. (,5" i 
jG,, b?, ' 

j'&t? I 
1,~z. 

I 

&:J, s~ I 
S173! :: 1

111~ 1
1
: 9 crj :1 sro 1 

,,, II "'• 3 4 ?-.3&5" 73 L'3 :'1, 

.,:) /I·'?(-, I -:A3// '?lc.'iif :;:: ·'iY 

25
[ 1~'-1! :l.-;;,.tf;;J, So.83 ·:>;:.(/ 

I /t.62J ;;.-:;,-;;,9 8t,tt T:;"i"' 
2li 

1
1 · 1 

~-,'I /f.&?...
1 

;;.-:;.:J.::; 1B.9'f- .,, 7'/. 
'·I, 11.~,3 1 ?:d-.3t.f 75:'£><1 '.s.~:~ 
• , i I I 

r·l '1i ;1,&31 ;}.,~'J-1 15:51 
/ 1:, II /' I .., I 00, .,_,, f2 .-"1-) 7~ ,., I'''"(/ 

::11/;;:~~~ ;;~~ ;;,:3~Z ~~:~~· 
,, 

9at. 
1 'IB7 • 

! /eo£ 
I 

I o.., ··, 
I I """'...);,. ! ~ 

i /175' 
!Jib'! 
I 

1 /176~ 

I
I f{?; 9 2. 

911 

I '*'-r-
1/t:JJ'f 
I !O::ZS 

1,11 7&{'8 
fM(, 

I 9°(· I t 
. I 9(,..,5" 
I &19 

II ~~~ 
1:J3 

! 



/--, 

3 
((J, 03 

! 
to,;s;;-

:;j. 

lt. 08 
5 

lk2'1 
3 

t:t,ss ;;_~e,o 13.'F3 
'l I >'f, 6'? I ~ ~ 7 3 &<f/N 
a r I 1(, ,'!,Cfi 'd, '1 1 b :;1.;{, 6/f 
8 

i /1~,\3?#1 ;f_99r9 30,51 
fJil 17,tll J.<t9G :z2A«> 

:(;1 ' I·;;~ , e.r::; I ;).. "JJ-11.? ' 7 ;;J., B t 
12

, 1?-ct~s I ~.~!fq !Jo,t.f'-i-
3.3 i l 1 

r" . i t :;,se'b 1 1)-?,Jo o I &, 5Sz. 
) ;i·l[t"/~J I ;';J.;;J(.,fl ~'i-15:: 

.. ,.I ' ' 
~~ lil':l.S21 Ci-'J00 I &5J(, ' 

l'J II /(p, II?:> I tL (). '?J I I (;,;?.'d. 5" d ;),{ i 

~7 11 f&,Ca'3i doOS i 5'9,39 ;:!,!''+ l 
·:~ li /5; 5~ I c:~. ~ q 0 I (;,'-(, 3 s ;t.h !7 I 
"

9
11 /1~1-171 d-~9ol ':)Cf,/(c, ?-o,9o1 

5"'0 
jt 1 ?, •+eo I ;4 't<.:B sl (poJ31 . c 5 ::<i 

a I 1 .,?..1 
l"$,t>91 <~'301 15ll>,:~(p :11.1/f 

22 11,11 &.3~€,!S58o 

"'
3

11 11e1q 'I (I.'J.8tl1c,o.31 '.· 
:z,l I 

1 c,, ao 
1 

;;;. ::.~. cro : s-c;. 5+ 
25 17tt"-'i ;}-~. qv J4>e>,;;t7 I 
:<S It. 15' I ~?~'i'O I SB.91 

:: tt.>. 1 ~c[1 
d,:i-1 ;f., I Go.S3 

/l ·" [J, £",57~ 1 'if?·7•.Ji t;o.?'f. 
2311 f4,'3t+j :2-t-.7?-i &&,J'-1-

~.:)I[[ I r{, ·:w II 22 7 ?_I t.. &:]0 
··- I I 

'(j r 7 f (' i 

&"3;.2 • 

773 

730 

8'-6'f 

9t'3 

/107 

foB::l.. 
I :J.o 9 
/"d-3/ 

/11?>1 

9'/-Q, 
f'!-9( 

773 
7'1+ 

7/fe 

7t7 
(/t5 
~03 

7D7 
II I 

1/f(,. 

t:,es 
t;t.fa 

7.'5B 

90/ 

783 
1(( 

"'1CJD 

C:,C(1 

&B"J 



.. ~r.l-U:J ~ 
OR& 

d) 
- .. -- -·--

3 18 

I 
(p 71 

&W3 

731 

13o 

S99 
552 

53<2. 

I (,.33 

I t::35" 

6rr., 
~4 

b"?. 

6,97 

90'Zc 

71'-f 
7?-(. 

'3'-f:J 

'{/(.,., 

~q;:; 

fo5(;,. 

583 
G,3B 

5€;'1 
51<, 
t.,oq 

95~ 

151 



\[A- L-6 
I 

() R6 ! 
{ 

(i)' ~ 
L:__ I - -

--------1 
I 

/:3:5 ' 

S"B7 

I 1'8~ 

I 
8CJ'j 

~zH 

I 78( 
' I {,§'} 
I 

735: I 
I 75&> 

I 885 
I 7'-9 I 
I &57. i 
I 14>7 

I 757 
I /(9'8 I 

I S§t 
I /e>fl2 
' I I '1t'f I 
I 

"C!g I 
' !'>@> 

I 
~~ 
.?oc, 

I 

I ?f52 

I Sto 
I ll'f(., 

I 



,, 

. 
·' ' 

f 7 
0 

.. 

T ICJ.S 

) 

MAP 

VALE 
KGRA 

OREGON 

scale 1 in 1 mi 

c i Sing 

K Koenen 



TliS 
' l.s' 

'fB 

( 

Residual 
Magnetic -< 

-
MAP 

VALE 
KGRA 

OREGON 

scale 1 • 1 • •; 

'" m• 
c • 

0 9 

c • 
I 100g 

K Koenen 



i 
I 
)· 
I 

i 
~ 
I 
I 

I. 
~ 

~ 

I) 

-' 

r - - ---------- --'0-

.,M 

T 
1?5 H. 

33 

'152. 

-t'f 0 oc' 

185 I 
~ -- t 

6l 

~ .... 

.. 

12 

; 

~ ! 

0 
S l (, 

'131 

---- - ~ - - ----~------ ·----- -------~-------~---- - -- ... 

0 

RifS E ,-- r 
TJ1 S 

- - - ·- -- -- - - --- - ---+------j--+-------1 

b .' l/ 
)S3 

0 
5"~<J 

. . 
.) 
"1~ 3 

1 

7 
t' 

(,17 
13 7~ 

~, ~ 

C,C,"1. 

71 1 

.. 
f . 

_q 

'"~' 4 8 
{ • 

7/r, 

'11. 

'f i 17 
4 1 

cO 

---+-

/flO 
-& -- - ----4;)... 
ass 

9/ 'f I ? 

, ~.0"-- -----
2. 

' I 0 if I 

11 0'2. 
1o 

1'' ·~ 
~3~ 1 

,~ 

/ 17 '=>-

1,3 MAGNETIC I 

I 9 MAP 
Vale ' , .. 

8r.4-
(' 

Oregon - 9 2 4. 

C?l.. / 94-3 

;-. I by 
9<1-0 I 

I 

K.K oe ne n '187 
- - I 

100 g ci ,_. ,. 
• T .) 1 ' 

I 
I 

J 



175 

0 

75 

2 

I 
I 

I 
. I 
I 
I 1-

=-. ,., " 

, I 

_,.... . 

c 
'2· ~ \ 

tS;n 

t Q 

e 
7 . 2..3 

15; St 

;;;-t 
2.o~ lco l 

5 ~ 
0 

"'2.1. l.c 

,. z 
(' 

/7, 7'1. c. 

~ 

f8 , 'l<.f 

sq 
) 

I 'J ,J7 
1 

iC') 1 

s.-ao 

I~ k, 

r. . s~ 

.. ~ 
2, , 1. 6 

-; ' 
~ . 0(. 

'2.( , I'+ 

.; 

:o 
,c 

:n.c 
I 

l. 

t.S. /1 

.. 
" Z."( , I 

· "< 
0 e 

2 s. ~, :z.,-,"0 

'II/ 

2't 2. $" 

1. .. r~.1 ,~.,'i •. l~ 
3"f,0'1 ' 

.28 , ~ 

.... 

'3~ . ~<j 
":; 

r, 

"3 "3 ' ,. 0 

'• 

- r • T 

.2S 

---------

, •o 
~ 

~ S" .t ~ 

~ s .. 
2t _7(. 

;;_") 

0:) 

:z. .,, 0'1 ' 
- ~ 

':2. 8. ''* 

3 

'3'f 
0 .:zc., 'f 5' 

~ 

{ t 

.:1.7, 0'- .z !I": 7¥ 

I ~-

0 
:J "3. co, 

7 
0 

I ~ 
0 

2 '3, <4 (,. 

0 ~ 
1'2, ~8. 8" 
}--

:l7. ""' 

------ lf 'f. ~ oc · 

~2 
.) 

1.<1-, II 

3" il 

2.1(, ~8 :,.(/, 0 ~ 

GRAVITY 
T I9S MAP 

Vale 
Oregon 

by 
K.Koenen 

c i= 5 mg l 
_j 

·, 

\ 

\ 



-t 
Je If &(of. ....... -

T 
175 l. 

(10 

ID'f 

0 

3~ 

~' 31 

II ':a. 
IOQ 

p 

112 .z. 6 
0 

0 

ltf 10, 

p'l/ 

~10'- jlf, 

TISS i'f '"''C3 <a::t 

< Ss 
8 1 1'1 

;Lr 
•' S& g7 s" l;) c 78 ( 

\ 

~~ 
1!5 

0 0 

V.t'j (~ 1.3 ,...7'f 1(1 
0 

3p 
< ~s ( 71 

3C.. p43 '31 ,, 
,.., p 

~'+ "It) (oO "' .... 

lfo 
r.(. sq 

l ' I 

S' "3 51 If~ ·- ... ~• "' 
~+ 

0 

D5"G. 5'7 

"'" I> p 

>Y p", 
s~ 

c S> ~ 

~0 4~ · o 0 
' 

~· ) 

Tl<3S .51 .. 

N I 
I 

J ' 
' 

' .. 
: 

... 

·' ' : " ~ ·.· ;{ ., .. ·~ 

Sc:: a. I ~ 1"=- / 'i71•'~ 

3 3<. ll . 
' 

I 

R.lfLf E. -
. 

R.ll-5 f. 

-. 

1"2. /01 /00 

/03 p q'l ~5 
D 

q3 
( 

~0'+ /OS: 
I 11o 

"' q2 

;,9 [) [) 
~s 

'17 o"j 0 

2.'f ~l."' 2'-

al~j 
~ 

~i 

~ 2.~ 
0 

I 2.8 2 l. 2.7 0 

o'i' " 
2.1 

0 
aD 

( 

?.2. >:.. o" ,. 
0 

PI 

J7: 

'2.. 
0 

3 
"" 

o•B 

3'1 
'p-+ 

l.fO 
0 

JO 
0 

tl 
0 

I 

-

R~+SE. 

~ · 

2S 

~ 

I 

.,., 

. 
q(, 

0 

t> '3 't 

:a,"? •• 2.' - ~ 

3" 

1 

·~-0 

o'c. 

17 
0 

o> 
("\<. 

0 
ll 

I< .., 

4 . 
0 

OQ 

11.. 
~ 

3' 
I 

( 

( 

TI1S 

,, 

91 

33 

TISS 
32. 

0 

'SO il l 
0 

TI'3S 

p'f 0 

MAP 

VALE 
KGRA 

REG ON 

scale 1 in== 1 mi 

.. J .. :c • --.. I --

K Koe nen 



. , 

T 
/75 

.. 

T1'3S 

N 

J 

Sea.le 1''.:: /.,..,,/ft. 

'() 

~~" 
t ~lf4f. ....... 

l~ 

3p 

~ 
p 

fl2 
0 

0 

( (,.8 

v 

/10 

?I 
( 

r. 3 

'7.3 
~ 

·' ·"" 

J>O 
0 

\/ ·. f<' 
0 

I' • 
~\ 

\\ 
l 

8 1 
p 

h-
I 

7Y. 
" 

"2. p 
Co" 

51 
p 

1~ 
0 

3(, 

"' 

'· \ . 

I \ 

..\ 
108 

b) . 
\ 

~ 
\ . 

" 

78 

~" 
0 

113 

' "3l 

• 
... '+ 

/ . 
/ 

' 

41 p 

. 

l 

/f12. 

0 

R~5E 

/01 

10 
( 

,, 
0 

-:1. 
0 

I 

/00 

o" 

0 ... -
"" .::::: 

. 1 

\\~ ./ 

~ ~ 

.... 

3(, 

( 

l 

.51 \ ,..., ' 
~---+---1~--------r---------~-------~~------~---------+---------r--~,~--~----~--~---------

• 
\ 
• I I 

lJ 
0 

" 

'f8 

'. fG '7 

~ p+ 
~---+--~---------+--------~--------~--------+---------~------~------~ . .+--------+r---------1 

31 

II 

0 

Rlf5£ 

\ q 
0 

f'2. 

0~ 

T)'1S 

ill 
0 

TI'3S 

\ 

Interpretation 

MA P. 

VALE ·· 
KGRA 

scale 1 in== 1 mi 

c i :: 

K Koenen 



4063 S. E. Pine Street 
Portland, Oregon 97214 

503·232·3727 

Kenneth Jl. /(oenen 
GIWPlll'SICIST 

COI'ISULTA.NT A.ND CONTRACTOR 

303 Kittredge Bldg. 
Denver, Colorado 80202 

303·255·3139 

GRAVITY AND !1AGNETIC PROFILE ACROSS THZ BRADY HOT SPRINGS, NEVADA 

A cravity and mae;netic profile was conducted along 25 miles of interstate 80 
across the Brady Hot Sprinc;s, Churchill Coun t:t, Nevada, The survey was conducted to 
provide a low cost interpretation of the geothermal potential of the area for the 
August KGRA sale. 

Approximately 65 e;ravity and magnetic stations were observed in the area. 
LaCoste gravitimeter and Geometries 816 magnetometer were used in the observations, 
Elevations were obtained from the Nevada Highway Department and USGS sources. Density 
factor of 0.067 milligals per foot was used in the calculations. Plan and profile 
presentation was used at a scale of 1/62500. The general area of the KGRA is outlined 
in a broken line. 

GRAVITY PROFILZ. The gravity profile is graphed with small circles increasing 
from southwest to northeast broadly due to isostatic conditions" However sharper 
deviations are explained by a combination of shallow intrusives, maj 0r fault, graben 
and buried intrusive. 

HAGNETIC PROFILE, The mae;netic profile is graphed with dots and decreases 
from southwest to northeast, As with the gravity profile an intermediate regional 
magnetic line has been drawn to seperate shallow and deep anomalies. 

INTERPRETATION. The local variations of the gravity and magnetic pro files 
have corresponding small encircled numbers from 1 to 10. These small intrusives or 
dikes are basic in character and range from near surface to ~ mile depth. The inter­
mediate regional gravity (broad line A) has been idealized in the vicinity of Brady 
Hot Springs by a combination major fault and graben (broad line C-C), The northeast 
flank of the c-c line has a ,;reater gravity displac81.1ent suggestinG o. major fault 
in this area. Line A-A has inflection points at station 10 and 52 suggesting a 
superir:~posed deeply buried intrusive. This anomaly has been seperated in the bottom 
of the plate and outlined as residual gravity anoDaly D-D. 

The re~:ional magnetics has a simi liar form with the exc.eption that shallow 
features are more accentuated and the deeper anomalies more subdued in magnitude. 
The intermediate regional magnetic line B-B has been idealized to show the fault 
displacerJent. Gra.dient changes at station 14 and 50 outline the buried intrusive 
which was seperated as residual magnetic anomaly E-E, The geophysical fault relation­
ship is 150 gammas to 8 milligals, The buried intrusive relationship is 350 gammas 
to 4 milligals, or basic in character, buried at a depth of 2z miles, 

The c;eologic sequence would be as follows: 1. Hajor fault, 2. Broad basic 
intrusive. 3. Tension graben formation, 4. Later movements with shallow extensions 
of the basic intrusive, 

In conclusion, the Brady Area has definite geothermal potential. The major 
fault, graben water reservoir, and deeply buried intrusive are all present in the 
area. Line F-F was obtained fror:r gravity station 60 to the profile shows the possible 
strike direction of the above features, The southwest portion of the graben is located 
over the intrusive suppling the combination of heat and water sources. lienee the 
prime area for the GeotherrJal Lease Sale are leasing units 4, followed by 3, 1, and 2. 

Thank you for permitting me to conduct this survey, I welcome comments, 
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