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By J , H. Sass and Robert J . Munroe 
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INTRODUCTION 

As part of a brief reconnaissance of southeastern Oregon, tempera­

tures v/ere measured in five wells in the Harney Basin during May of 

1972. The results are presented here together with a summary of temper­

ature gradients previously published by Bowen (1972) and one well measured 

by C. E. Van Ostrand. Figures 1 and 2 show the location of the .wells 

and the average temperature gradient in °C/km. Figures 3 through 7 show 

the temperature profiles measured by the U.S. Geological Survey, 



PRELIMINARY INTERPRETATION 

In the absence of suitable samples for the determination of thermal 

conductivity (or even of detailed d r i l l e r s ' logs) we can say l i t t l e about 

the absolute value of heat f low. However, we note that the gradients are 

loca l ly variable but mostly very high ( typical ly 80 to 100 °C/km in 

sediments). This suggests a regional heat f lux which is at least as high 

as the characterist ic basin and range values {̂ ^ 2 ucal/cm^sec) and could 

be double tha t amount. 

The very high gradient of 60 °C/km in basaltic rocks in the Pueblo 

Mountains (f igure 2 and Bowen, 1972) suggests a heat flow between 2,5 

and 3.5 hfu. 

Van Oatrand's gradient of 45°C/km (VI , figure 1) was measured below 

1 km in what may be a quartz-rich sedimentary rock of quite high thermal 

conductivi ty. The gradient of 84°C/km in hole SI was measured in very 

hard clays which could well have conductivit ies greater than 3 meal/cm 

sec °C.. 

Temperature gradients in both areas vary by more than a factor of 

2 , ' Whether th is ref lects very variable conductivit ies in areas of 

uniform heat flow or local variat ions in heat f lux cannot be resolved 

without further information. 

The d r i l l i n g of two or three test wells 100 to 150 m deep (including 

two or three 3-meter cores in each well) would probably suff ice to 

determine the regional heat f lux in Harney County. This l a t t e r quantity 

is probably necessary for any quantitat ive geot'ttermal resource calculations 



Reference 

Bowen, R. G., Geothemial studies in Oregon: Ore Bin, v. 34, p. 68-71 
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3ure 1 . Locations of temperature gradient measurements in the Harney Basin, 
Numbers in parentheses are temperature gradients in °C/km. 
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re 2. Temperature gradients in Southern Harney County (from Bowen, 1972). 
Numbers in parentheses are gradients in °C/km. 
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'̂ -̂•M̂^ y y r y % y 
, i T P ^ , WRancli. - ̂  "̂  - - '̂  

.tS-:<--

T 

y \ '•z--^''y••^./-\ 
p 'ypyx y, 
y-yyyy y ^ 

^'^^y^-^iyiyy^ 
, \ -T^:-,:.-, '-"-:: 'l •i-.'^-'i-N>;j'''.'.'.-,V"tfiii/ii»i / 
' - . ^ . ' ' • / • , > ' / • ' - - • ; • : > • • - • - ' : • ^ < - - ' > ^ . - ^ ^ - ' - ' . ' sV- , -^ . . 

yymmm. 
• • • "•'.•i^ ; / ' : ; V / | ; T V ^ ' * ' ^ ' ' ^ ' ^ ; - ' ' ^ ' - - ' ' ' " ' - ^ ' ' 

t:3pZl I 

. " ' - . ' , \V. ' i ' - ." . .•• ' i ' - , - ; 

'̂ A J , -c,̂  - •'>'t\ 



t : 
Figure 1. Locations of temperature gradient measure~ents in the Harney Basin. 

Numbers in parentheses are temperature gradients in 0C/km. 
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