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1. INT RO OUCTION 

At the request of Mr. William L. D10lier, Exploration Manager of 

American 'thermal Resources Inc., McPhar Geophy~tics has completed a 

.Reconnahsance Reshtlvlty Survey ln the Surprise Valley At'ea., .Modoc 

and Lassen Counties, California. The survey area h located in T. 3SN to 

T. 42N and R.l61f:, R.l7F.: of Modoc and Lassen Counties. 

The Surprise Valley Area appears to be a down-dropped enclosed 

basin containing alkaline lakes. The topography of the enclosing mountains 

suggest that the valley is bound on the east and west by major north atriking 

faults and numerous cross faults exist. Seve:~ra.t hot springs are located 

within the survey area which has been designed a KGRA by the U.S. 

Geological Survey. 

The purpose of the Reconnaissance Survey was to locate and 
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delineate low-:rErlhdvity zones that migb.t indicate areas of concentrated 

therm~l activity. M.a:uure:ments were made with 2000 foot dipoles at 

one .. th:rough·ft.'HU" dipole separations along reconnaissance lines designated 

l>y Ame:dcan Thermal Resources. F~equencies of .125Hz and .3Hz were 

used during thh survey. Normally, .1Z5 Hz b Uliled ln order to minimize 

attentuation of the electric field due to eddy current dissipation of energy 

and at the same time avoid telhlrlc noise, however, during portions of thh 

sux·vey, strong telluric noise occurring at approximately .1 Z 5 Hz made it 

necetuuu·y for the field crew to operate at • 3 Hm. 

The survey was conducted by Mr. Robert Anderson, geophysicist. 

• f. 
z. PRJ•:SENTA'flON OF RESULTS 

The resistivity survey :results tu·e shown on the following data. 

plots in the manne:r described in the nottt:s which accompany this report. 

,:' 
Litte Electrod~t~ryaj~ Dwgt No •• -

! 
A-1 2000 feet IP 6166-1 

A .. z 2000 hu!lt lP 6166-1 

A-3 2000 feet IP 6166-1 

:E. ZOOO feet IP6166 .. z 
, ... ZOOO feet IP 6166-Z \.. 

() 2000 feet IP6166·l 

2000 feet IP 6166-3 

Abo enclosed with thia report are Dwg. No. It P 4977-1 North Part 

nmd Dwg. No. RP 4977 -Z South Parte plan rna.pm of th'l survey area showi.ng 
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the location of the eurvey lines and Dwg. No. Rl 4978, a plan o£ the 

interpreted true redstivities along each survey line, at a scale of 1" = 

2000'. The definite. probable and possible Rcesbtivity low anomalies z.u-e 

yr.! indicated by bare, in a manner shown in the legend, on the plan mapa as 

well as on the data plots. These bare rept·eeent the surface projection 

of the anomalous responses ·am interpreted from the location of the 

transmitter and receiver electrodes when the anomalous valuel were 

measured. The interpreted true retdstivity sections along each survey 

' 
line have been compiled with the aid of two-dimensional-theoretical 

curves and thr<!le dln:,.(msional model studh:e. 

3. DISCUSSION OF RE~SULTS 

The Reconnatseance Resbtlvity Survey ol the Sllrprise Valley 

Area was conducted during a period of high r.na.gnetic li'Jtorm activity 

which reault~d in extremely high t1oise ltwels at .12.5 Hz. It wa$ 

therefore, necessary tor the field crew to operate at • 3 Fl.z to obtain data 

during these periods. 

There is no elgniflca.nt difference in apparent resistivities 

greater than ; ohm metere when measured at • 3 Hz or .12 5 Hz. 

However, apparent t•eushtivitleo lese than 5 ohn1 1neters 1u-e subject to 

inductive coupling, which is frequency depend<ent. and reahtlvity 

mea.surements at • 3 Hz will have a maximum variation of 20% to 30% in 

eomparison to measurements at • 12 5 Hz. 

The data plots included in this report have not been corrected 

lor inductive coupling et'f'ects. The interpreta.tion of results is based on 
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the true resistivity sections along each eu.rv¢y Une as ~h.own on .Owg. No. 

Rl 4979. 

4. l NT 11: R PRE 1' A 1' I 0 N 0 .1>" rur: S U L 'l' S 

The Reelstivity Survey has located sotne anoma.lous responaei in 

the north part of the 1.1urvey area which, ln part, form an ano:rnaloua RSOne. 

The f.louthern half of the 1urvey area exhibits a comparatively high, uniform. 

rcsbtivity and no anonualous response haa been detected in'tbis area within 

the dept.!"t ... penetration limits of the survey. 

A dis cut &don of results along each survey llne follows t 

.Line A:l 

'I'Ma h the north portion of a three~segment survey Hne along the 

west ll'lide o£ Surprise Valley. It was necefH~ary to segment thb line when 

the dh•ectlonal change o£ the proporu~d survey line was great~r than. the 

critical angle for thb in-line reebtivity rnethod. 

The definit~ an.r.ml.aly occurx-lng between 40S and l60S !ornuJ the 

western edge of the anomalous zone detected during thb eurvey. The 

retdstivity section approximates a unilorm earth as shown on the 

generalized erose liHtctlon, and it appears that the betH res pons~ of this 

anomaly b at depth beneath sos~ 

The poulble anomaly between ZflOS and 460~: bae been selected 

due to a redeUvity of lese ,than 10 ohm .. metera in this area. 

The resistivity re11ponse around the town of TLaglGville, bCiltwe(m 

640S and 7ZOS is extremely 11trange. Mr. Andere on. geophysicht•crew 



~ 5 -

cb.i~i suggetJts these results are due to culture e£feets around the to~. 

An attempt was ruade to re-survey this portion of the line, but extrtuncly 

wet conditions prohibited aeceso aeroflls fields 01\ either lllide of the town. 

This portion of the line will be re-surveyed at a latte.r date. 

A possible anomaly with a resistivity olles$ than ten ohn'l meters 

occurs between lZOS and 190S in the vicinity of Menlo r ath. 'l'his anomaly 

b open to the ~South. 

The possible open-ended anomaly occurring between 50S and 90S 

le probably the southern extension of the weak anomaly located on Line A-~. 

Line!~ 

This entire line is anomalous. The fJfH.'.Ieralized resistivity cross-

eection ·suggests a relatively uniform surface layer having a resistivity 

greater than ZO ohm meters and underlain by a :zone of resistivity lee a than 

5 ohm meters. 'I'hc definite anomalies occurring at lON to 90S, 7.105 to 

2305 and 2 ROS to 370S appear to have dect•eaeed resistivities at depth. 

No anomalous re1porus.e has be~m locat·ed on thl.s line. 

The entire line hi definitely anomalous and is open to the north 

«U'ld a outh. 
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A sh.aUow probable anomaly occurs between 1 60N and ZZON. 

A pos1ible anontaly exhtt 'b$tween 40N and 160N. 

5. CONCLUSIONS AND RECOMMENDATIONS _ .... ,., '("""+·-

The Reconnairuanc~ Reshtivity ou:rvey of th<(l} Surprise Valley 

area. has located an anomalous zone acrou the extreme north end of tb.e 

8U.rvey area. Only the southern edge of thla .zon• has been defined, and it 

appears to approximately parallel the ouggested fault along the west eaide 

of the valley. 'l'hls zone cou.ld represent a fault controlled geothermal 

rea~rvoir. Further investigations in thhl area are definitely warrantEtd. 

In general, the south part of the survey area doe• not appear to 

have any geothermal potential. 'l'he.t poseibl• weak anon:1aly in the vicinity 

J. · of Menlo 'E atb Hot Spring Ill has an apparent resistivity four to live times 

higher than the zone dil!lcussed above. Any continued investigations ln 

thls area must b0 based on other geological, geochemical or geophysical 

i:nformation. 
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