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In making conventional resistivity measurements for geothermal 

powered source of commutated d.c. current to create the potentials in 

the earth. The resulting potentials a r e  usually recorded on some type 

assisted mathematical analysis of the recorded wave-form. 

Due to the size of the necessary equipment and the time necessary 

to make the measurement, these resistivity surveys have usually been 

limited to widely separated measurements at  specific locations., Informa- 

tion concerning the variations in resistivity with depth is obtained by 

changing the electrode interval, centered at the measurement location. 

The presence of elevated temperatures in the rocks of geo- 

thermally active areas almost always results in a decrease in the ab- . 

solute resistivity level of the rocks. A temperature change of 100°C 

will cause a resistivity reduction in the order of 250% relative to  the 

cooler surrounding region, [l) Meidev, page 43.1 There a re  many 

other factors that can affect the resistivity level in a volume of rock 

thermal reservoir does exist, the electrical resistivity across it 

usually varies by a factor of at least three to ten. 

The staff  of McPhar Geophysics Ltd. has thousands of crew 

months of experience in the use of resistivity measurements in 

hs,  most of our past r 

g exploration for geot 



.. - 3 -  

zones of low resistivity. 

measurements are easy t 

plotted in a "pseudo-section" manner (see Notes), it is possible to 
separate the effects of vertical resistivity variations from lateral 

e short wire lengths necessary for the 

ndle in the field. When the data is 
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In the past twelve monthsr McPhar has completed geothermal 

resistivity surveys in several areas of the world, including the very 

low resistivity environment of the Imperial Valley of California. The 

U rate of progress of the surveysr the accuracy of the measurements 

and the interpretation of the results have confirmed our original 

assumptions. * 

pleted over the East Mesa geothermal anomaly in Imperial County, 

The East 'Mesa Anomaly has been studied in detail by researchers 

f rom the University of California at Riverside and the results have 

beenpublished [ l . ) ,  2 . ) ]  . 

heat flow a t  the surface i 

normal background in the I 

heat flow high correlates quite closely with a gravity high and with a 

seismic ground noise 

rea is about five times that which is 

ial Valley (Figure 1). The area of the 

(Figure 2 and Figure 3). 

saline waters. 
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Two deeD wells ( i n  excess o f  5,000 $eet) have been dril led i n  

The well near the center of the heat flow h i n h  has tempera- this area. 

tures a t  depths tha t  a re  abnroxinatelv 1C)O4F h lhh t i r  than those i n  a 

well about two miles t o  the west.  

The very low re s i s t i v i ty  level i n  the Imyerial Vallev nakes 

. the East Mesa geothermal anopaly an excellent lomt ion  t o  check the 

bractical i t y  and useFulness o f  Dipole-Dioole r e s i s t i v i t y  measurements 

using standard A.C.  r e s i s t l v i t v  eauipnent. Test 1 ines were surveved 

through the center o f  the heat-flaw h i q h  (See Fiqure 5). 

alonq lines about f ive  p i l e s  lonq. The resu l t s  have been plotted i n  our 

normal "pseudo-section" manner (see Notes) and are  shown- i n  F i n u r e s  

6 - 8. The resu l t s  have been corrected fo r  inductive couplinrt effects  

These corrections arz  the larccest t ha t  w? have ever had t o  make; t h e y  

the r e s i s t i v i t y  low can be seen mch more clearlt l  i n  the Dipole-Dipole. 

data than from the reconnaissance su 

Even i n  the low re 

an be accurately made. 

electrodes , survev wnclre 
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NOTES 0s 6EOTHERMAL EXPLORATION 

USING THE RESISTIVITY METHOD 

Many. geophysical methods have been tried in the exploration for 

resistivity technique. In this geophysical method, the specific resistivity 

increased and/or the temperature of the system is increased (see Figure 1) .  

Therefore, volumes of the earth's crust that contain abnormally hot and saline 
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graphical represenfetions of t k e  -T-easurenients made. However, with 

5 

9 about the source of the 

If the contour patt 

tive interpretations czc often be made. 

horizontal for  a lateral distaace of four to six electrode intervals, a 

horizontally Izyered geometry is indicated. 

type-curves f a r  dipole-dipole rnezsurements in a layered geometry can be 

used in 'Icurve fitting'! techniques to give the true resistivities and depths 

for the earth. 

F o r  instance, if the contours are 

(U 
c 

In this situation, theoretical 

. 
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DfPOLE-13iPOtE PLOTTING METHOD.. 
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