
( r i L O ^ ^ l H 

Southland Royalty Compamiy 

June 4, 1979 

Mr. Bill Haskins 
Haskins-Pfeiffer 
1449 Denver Club Building 
Denver, CO 80202 

Dear Mr. Haskins: 

Attached is the information provided by the Department 
of Energy for the seismic survey that they propose in 
Dixie Valley, Nevada. I am also enclosing a map of the 
area indicating the suggested locations of the seismic 
lines. 

I will be talking with 4ie Department of Energy later 
today to see if they have a written indication of what 
geological information they hope to obtain from this survey. 
I will forward this information or ask them to forward it to 
you directly in the near future. 

The one thing I failed to mention on the phone is that 
they must have the funds committed to this project prior 
to September 30, and their hope is that the final report 
can be done by then. 

Please advise me as soon as you can on what your total 
price would be to supervise this survey and to provide a 
completed interpretation of the data. 

Sincerely yours, 

'/'Jere Denton 
/ District Manager 

^ Natural Resources 

JD/ji 
attachment 

cc Howard Ross, Univ. of Utah/ 
Joe Fiore, DOE, Nevada 
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RECOMMENDATIONS: SURVEY PARAMETERS 

Barring very special conditions unique to a particular area, the panel of con

sultants feels that future surveys specified by DOE to contractors should meet 

the following general design parameters for the field procedures: 

VIBROSEIS or dynamite source 

2^00^ coverage 

110' group spacing 

12 geophones/group minimum 

* 12-60 Hz sweeps . ; ' . 

"16 sweeps minimum 

"10-20 sec sweeps 

A sec records, minimum "VIBROSEIS crew 

Processing is the key to success in the complex problem of geothermal seismic data, 

and a knowledgeable seismologist must interact with those doing the processing. 

The minimal product from the survey must be processing through migration with the 



- • • • f - f • 
standard processing package, but with particular attention to the velocities 

determined and used in the migration routine. Static corrections must be treated 

with special care. The expenditure for data processing in a geothermal survey 

will be a relatively larger fraction of total cost than it is for reflection 

surveys In petroleum exploration. 

It is vital to seismic exploration technology to evaluate the effectiveness of 

Imaging techniques in reservoir detection, and in such surveys the following field 

parameters should be specified as general guidelines: 

6 x 8 array, regularly spaced (48 channels minimum) 
lie intervals 
18 element geophone cross (4.5 Hz) 
location approx. 0.5-1.0 mi from surface point above expected reservoir 
large dynamic range recording system (80 dB+) 

Such a modification, termed FKI here (for frequency-wavenumber imaging), should be. 

incorporated in a CDP survey in instances where we have a great deal of other 

geological/geophysical data, where interference from cultural sources (drilling, 

traffic, towns £ industry) is very low, and, particularly, if we have evidence 

for seismic activity near the potential reservoir, though this last requirement 

should not preclude such a survey if the other two conditions are satisfied. The 

ROE program can make a substantial contribution by encouraging a few FKI surveys 

in appropriate situations as add-ons to CDP surveys. As an add-on such a survey 

is quite inexpensive. 

Details of the line or array geometry In a survey will naturally depend on the par

ticular site, although some general guidelines should be followed. These are based 

on the goal of the DOE stimulation being demonstrating utility of the methods, or 

lack of utility, in specific cases. Demonstration implies mapping capabilities for 

structure and-faulting down to at least AOOO', in the vicinity of the suspected 

reservoir. Consequently, dense coverage is not needed. In most Basin & Range 

cases, three lines at most should suffice, with a total coverage of less than 20 

line miles. Evaluation of the FKI process requires only one setup at a prospect--

spectacular results will insure subsequent evaluation and DOE will have accom

plished its goal. , • 

Cost estimations: . 

CDP Profiling. The above specifications of 48 points/mile will allow 
1.5 to 2 miles per day, at best, for a cost, at $7500 per day 
(including processing), of $60K-90K for a typical 3-1 Ine 
(two @ 6 mi, crossed by a 4 mi line), 16 mile survey. 

FKI Surveying. As an add-on, this aspect of the field effort amounts to 
no more than one day's work, and consequently will add 
less than $10K to the total survey cost. 



Dixie Va11ey. This prospect received high priority because of its status 

as a high potential area based on much existing data, including the reported 

dry steam found in the Sun well. It offers also the opportunity for a full 

case history on a classical RFF type structure, a situation promising adequate 

seismic data on the basis of results at San Emidio and Leach (see p. 3)- The 

field geometry sketched below represents that typically required in the RFF 

situation. It is important that both dip lines be shot and that they be 

tied by the cross line, in order that mapping quality and consistency can be 

ascertained and so that the data can be compared to v/ell data. The importance 

of acquiring all the lines is emphasized here because the lease situation 

looks messy, and the tendency may grow to compromise the survey. Under no 

circumstances should the proposed survey be reduced to less than two lines, 

one down-dip and a cross line in the valley east of the RFF. The details of 

the survey are to be as specified above for CDP profiling. FKI is not 

recommended for Dixie Valley at this time because of interference considerations 

from wells. In all, the recommendation Is for two 6-mile lines spaced 2 miles 

apart and crossed by a 4-mIle line on their eastern segments. 

R^f 
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Southland Royalty Company 

May 30, 1980 

Mr. Joe Fiore 
Department of Energy 
Nevada Operations Office 
P.O. Box 14100 
Las Vegas, Nevada 89114 

Dear Mr." Fiore: 

Ihis letter is to update you on the Dixie Valley, Nevada seismic program 
being conducted by Southland Royalty Corrpany. 

Haskins-Pfeiffer contacted Southland and indicated they are going to 
begin processing the data today. We discussed the following processing 
paraiTieters to be used: 

5"/second horizontal scale 
16 trace/inch vertical scale 
Flatten the data to 3,300' reference surface 
Correctional velocity of 6,000'/second to be used 

Discussions with Anoco Producticn Corrpany of Denver indicated that the 
data should not be heavily "band-filtered" on the high end as a distinct loss 
of resolution of faults occurs. The sections also show a high degree of 
"ringing" in the presentation \*ien this occixrs. 

Western Geophysical will be doing the processing. The first QC sections 
will be available in ten days to two weeks. After a review of the QC sections, 
processing to refine the data will be taken to filter and migrate the data 
into final form. 

The seismic crew has conpleted approximately eighteen miles of seismic 
lines in Dixie Valley. A bend was caused in the section in T24N, R37E near 
Lanto's Ranch due to large boulders being present. The Carson City BIM 
office was reluctant to allow this area to be bulldozed to remove the boulders 
and permit the equipment to pass. 
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If you have any questions concerning the above data, please feel free 
to contact our office. 

Sincerely yours. 

DSM/dcs 

cc: , y^^ax6 . P. Ross 
Unxversity of Utah Research Institute 

Jere Denton, District Manager 
Natural Resources Department 
Southland Royalty Cortpany 

Dennis S. McMurdie 
Geothermal Geologist 
Natural Resources Department 



Southland Royalty Company 

October 24, 1980 

Mr. Joe Fiore 
Department of Energy 
Nevada Operations Office 
P.O. Box 14100 
Las Vegas,, Nevada 89114 

Dear Joe: 

Enclosed is the report on the seismic survey conducted in Dixie Valley. 

Sincerely yours, 

Jere Denton 
District Manager 
Natural Resources District 

JD/dcs 

Enclosure 

cc: Hcward P. Ross 

Received __, 1980 

By • 

1000 FORT WORTH CLUB TOWER (817) 390-9200 FORT WORTH. TEXAS 76102 



Southland Royalty Company 

May 8, 1980 

Mr. Joe Fiore 
Department of Energy 
Nevada Operations Office 
P.O. Box 14100 
Las Vegas, Nevada 89114 

Dear Joe: 

Attached is the seismic layout \*iich I described to you on the phone 
before iry recent trip to Washingtcan. As you can see, the basic northeast 
southwest trending line would intersect Dixie Federal 66-21, pass just 
west of the Sun wells, and just to the east of the Senator Furaaroles, 
The southern most northwest southeast trending line vrould also intersect 
Dixie Federal 66-21 and presumably intersect the basin bounding fault 
on the west side of Dixie Valley. This line is imfortunately only two 
miles long because of the Humboldt Salt Marsh. The northern most of the 
northwest southeast trending lines would intersect the location of 
tenperature gradient hole SR-3 on vdiich DOE will receive downhole informa
tion, will intersect the northeast southwest trending line and would 
presuciBbly intersect the basin bounding fault as well. 

In addition to the information v^ich I am enclosing, I should mention 
that based on Southland's single level aeroraagnetic survey over this area 
it would appear that the long seismic line would start on the southwest 
end in a horst block, would cross a small graben, return to a horst block 
on v^ich the Sun discovery wells are drilled, cross another graben, and 
end 1:53 on a horst block. 

I believe this program would allow us to not only intersect the basin 
bounding fault with subsurface control from our deep well, ̂ ^̂ .ch was the 
initial objective of the program, but also give us some idea v^at is the 
source for the Sun production and the Senator Fumaroles. 

This program as is presently laid out should be capable of being 
conducted without special equipment that would have been necessary if the 
survey had been done in closer proximity to the Humboldt Salt Marsh. 

1000 FORT WORTH CLUB TOWER (817)390-9200 FORT WORTH, TEXAS 76102 
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If this proposal is acceptable to you, I would appreciate a contract 
modification being nade so that I can proceed in securing a geophysical 
contractor. 

Sincerely yours 

I , ^ ^ ^ ^ Denton 
' /' District Manager 

Natural Resources Department 

JD/dcs 

AttachiTsnt 

cc: Howard Ross 
'̂ ' University of Utah Research Institute 



40̂ ^ 00' 
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1-Iarch 6, 1980 

Mr. Jim Cotter 
Department of 
Nevada O p e r a t i ^ s Office 
P.O. Box 14100 
Las Vegas, Nevada 89114 

Dear Mr. Cot ter : 

ACTION. 
INFO 
R, F. ._ 

AM. & '̂  
A:AD 

fc^/nC^ 

Attached you will find a report frcm the Mackay Minerals Research 
Institute regarding its subcontract with Southland RDyalty for \̂ rork in 
Dixie Valley, Nevada. This report covers the events frcm December 1 through 
the end of February and discusses problems which have resulted in the delay 
of the delivery of the original report and ̂ •Till apparently delay delivery of 
the supplemental contract report. I believe that a sincere effort is being 
made to come up with the best possible reports and that in the long run this 
is more iirportant than adhering to a precise time schedule. Nevertheless, I 
have repeatedly stressed the iitportance of timeliness to this technical gror?). 

I,should also like to report that drilling of the first of the t̂'.o 1,500' 
tenperature gradient holes under our contract was conpleted on February 14. 
This hole was located in T25N R37E, in the ̂ ]\y/4 of Section 32 near the Sena
tor Fumaroles.• The first logging of this well has been corpleted and the 
tenperature at 1,470' was 198^. It is currently anticipated that ta-.o more 
holes will be drilled by Southland in this part, of the valley before the rig' 
is moved to the east side of the valley to canrence the second hole under the 
DOE contract. The reason for this is largely related to the timing of deci
sions ̂ l̂ich will be made about the Clan Alpine Î tountain Wilderness status. 
It is currently eĵ )ected that seme decision on this area may be forthccaning 
approximately May 1. 

I have received Joe Fiore's meno dated March 3 with respect to the supple
mental contract for the reflection seismic sur'Tey. All three of the attached 
options, ignore the fact that line "B" which is, the northeast/southwest trend
ing line, cannot be performed because the Humboldt Salt ̂ 5arsh intrudes into 
the a r e a with its closest proximity to the old Stillwater Fault being in Section 
26, T24N R35E. Thus, that segment of line "B" running from approxirrately the 
east edge of Section 1, T23N R35E to the western edge of Section 28, T24N R37E 
woald encounter the problems which have already been discussed. We are pres
ently reviewing internally the possibility of. running the northeast/southwest 
trending line to'the north fron Dixie Federal 66-21 across lands in the 
vicinity of the Sun Oil geothermal disco\'ery and into the vicinity of the 
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Senator FLmaroles. V7e would then contenplate atx>ther tie-line running frcm 
the mountains to the valley in approximately the vicinity of the Senator 
Fumaroles•, It appears that a crew may be available to perform the work this 
summer. 

This week Southland was able to trade scsne information to Amoco for 
seismic data they have in the valley. We will have to evaluate seismic 
quality as a function of the shot parameters which were used by them. Once 
this is done, we shoixLd be able to advise you further as to the viability of 
this project. 

Sincerely .yours, 

-3> 
/,'•' Je re Denton 

.' • D i s t r i c t Manager 
'̂ Natural Resources Department 

SOPTHLAND ROYALTY OCf-ffAlNlY 

J D / d c s 

Attachment 
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Sbuthland; any 

February 6, 1980 

(I 
z|i'l 

Joseph N. Fiore 
Project Engineer • 
'Geothermal Branch 
Energy Applications Division 
Department of Energy . 
Nevada Operations Office 
P.O. Box 14100 
Las Vegas, Nevada 89114' 

Dear Joe: 

I have received your memo of January 28th, with respect to 
drill hole access for experimental seismic measurements. I 
would very much appreciate it if you would ask the USC 
investigators to contact me. 

; I, also, talked this morning with the geophysical contractor 
in Denver. He indicated that they have a quote from CGG, but 
that,it seems extremely high. He is-wondering if primacord 
would be an acceptable alternative. He believes there is a type 
of plow available from Ditch-Witch which could be used for 
plowing the primacord in to a depth of approximately 3 0 inches. 
He believes this would leave some air blast problem but, that it 
would be minimal. 

I would appreciate it if you would discuss the primacord alternative 
with Howard Ross or the Idaho iab people. Short of that, it appears 
that additional funding would be necessary to proce'ed. with the 
CGG bid. 

i? 

A T ^ 

Sincerely ,̂''7 

\j y w t r y ^ lî n.fî  M/»<ficpW'\. dMt^v^V //Jere Denton 

3 ^ / ^ ^ ^ / . .. . . J Distribt Manager •̂  r /? " . . . M uisrricc Manager „ •=-"-
'̂ J CtrtcfZ>^W, fllf^/jsy ^ i ^ ^ y ^ t ^ ^Natural Resources Department r , _ ^ 

AGTIOW ^ '^ ^^ 
9 • - f • * 

" " ^ Tr -1 iic.=>.i?.°? 

SOUTHLAND ROYALTY COMPA-NY 

JD/rr 

1000 FORT WORTH CLUB TOWER (817) 390-9200 FORT WORTH. TEXAS 76102 





UNIVERSITY OF UTAH RESEARCH INSTITUTE 

UURI 
EARTH SCIENCE LABORATORY 
420 CHIPETA VVAY, SUITE 120 
SALT LAKE CITY, UTAH 84108 

TELEPHONE 801-581-5283 

^•e^ . ^ ^ / 9 f a 

0tr. Jos-^yfi/ A/, / ^h r -e -

'^a.f •Joe.J 

& / i c ^ ^ < / a r ^ -/ix/a C^o/'ei al^a Mf^ j'4o(*/f'/ij 3 c o l o n s ' y4r 7 ^ re-/^,c^tfn 
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MAR 3'1980. 

Wr. Osrfe Des?ton, iJIstrict Manager 
Wattiral R©soyrces..p&part®ent ,- •'' 
Southland Soj/alty-tefay^any "" • • 

Ft!; Worth, -Texas 75102 • 

Dear Mr. DaRton'. 
• k 

r .DIXIE mUY/REFlfieilCIH SEISMIC "SURVEY .̂ 

Vle'havet.>r8view©d4h|>-Cia fold- for •tiie. sul3î |ect survey aod, concur with 
yQur.'det^rairiatiori/rt'hat ths-proposed costs. ^ ^ 
Audi t1 Qiial .funds/td supplsmant' the $1 lb,00O^<iurrsRtly ;>uthor1 zed under 
the sut^ject coR;t'ract are not available. -if>s,fuflds v/ere available, i t 

• Is. doubtful whê hier the Gdvsrjmerit could ,jiistify additional eKpeoditurss 
for tfe vjofk 111 TlgM of,the apparent'unraasejnsiblene'SS'of the proposed 
c o s t s . ' ' , -̂  "r^.^",- • • '-. • .••̂ .. r ^ ^ : . .• ""-"• 

;-T:h& .Urrlverslty of Otah R&s^earch'.Institute ("BiiRI) "hai;r€vt6wed th^ .• 
alternate prmacdrd wathpd and (loss net reGsiiiwand it? usa because of 
(1) surface waves which could^ result .In exc'es§1ve noise levels, and 
(2) Inability t© transfer ervough energy through i'{\i alluvlURj for adequate 
reflections frosJi bayohd 4»C)C'Q ft, tjURI h&s suggested alternats locations 
for the rsfleetlerj selsslc survey to avoid the salt marsh, thus allowing , 
tlie use of conventional dynamite source or Vlferosels techn1«iues. A , 
raap showing the alternate locations as options 1-3 Is attached for your 
review. If these options s t i l l present the same problem, perhaps you 
can suggest #.n addltlGoal optlbn for final consltieratlon. . 

[rr th.c- Interest of the Exploration Teclinolofy Program objectlvas^ 1t 
is- dasl.rable ta coraplete the seisfale werfe by Septsciber 30, 1980. if, -
l 5 
I s . „ . 
In your SMlyses, sueb Is. not possible In light, of the technical arid, 
cost consldsratlons associated, with tha sybjsct survay* the Goyernraent 
will consider etllljilng the currently obligated funds,for other work. 



^ ^ 

Mr. Jars Denton 

We appractate your efforts In attempting to resolve'the problems 
associated with the proposed seismic mrk and will await your rasponse 
prior to initiating any contractual actions. \ -

' ' ' . • ' ' •' \ . -•• Sincerely, • ' '- . - ^ 

• ••• ''"'••' ..•..• •.Original Signed-Ky';'; 
: V̂  ,. .-. •';.: J. N. FIORE - . . ' • 

'.. .. \ • • , ' • . .Joseph.fl . F l o r e , - . P r o j e c t E n g i n e e r 
. • " •. QeotharHi?a-l BrancH 

E>^D:^l^?f-Z52 . .: . ' : . Energy A p p l i c a t i o n s D i v i s i o n 

E n c l o s u r e : ' ; .'•••..•,:' . ' • • 
As s t a t e d ' •.. :",••• . ' • : • • ' ;••.' 
cc 'w/o Gncl ' . • • • • 

• R. A'. 'Gray/DGE, HQi .R4-233V . l€-3344 " .' . j m ^ ^ 
•Or , H ; f . . -Ross , • UURU.Sa l t U k e ' C l t y ^ ^,^=^-:Ji--^ '-^-
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Southland Hoyalty Company 

J u l y 24, -1979 

Mr. Joe Fiore 
Department of Energy 
Nevada Operations Office 
P.O. Box 14100 
Las Vegas, Nevada 89114 

•Dear Joe:. 

Enclosed is a map showing the seismic profile lines I 
outlined to you on the phone. I have shown the lines in red 
on the aeromagnetic map based on the second multi-level 
aeromagnetic survey. I have put green circles on the map at 
each point where the proposed seismic lines cross, what are 
believed to be fault lines based on this aeromagnetic survey. 
I have also indicated that the seismic lines will intersect 
both of the deep geothermal test wells!being drilled under the 
DOE Cost Sharing Program- It may also be of interest for you 
to know that the north end of the long seismic line will also, 
by coincidence, intersect a Republic Geothermal gradient hole 
which was drilled to approximately 1,800' and which was very 
warm. We have traded Republic for the information from this 
well and they have indicated that we may use the data in 
discussions with University of Nevada but we may not release 
the data in any part of the geothermal case study on Dixie 
Valley. 

Your comments, and Howard's, on this approach would be 
most appreciated. After a fair amount of internal review, it 
appears to us to be the best program for cutting the northeas t 
trending faults and their offsets and intersecting the well 
bores, while at the same time, recognizing the inherent constraint 
of the Hiimboldt Salt Marsh. 

Best regard 

Dxstrict Manager 
Natural Resources 
SOUTHLAND ROYALTY COMPANY 

JD/ji 
cc Howard Ross, Univ. of Utah-' 

1000 FORT WORTH CLUB TOWER (817) 390-9200 FORT WORTH. TEXAS 76102 





UNIVERSITY OF UTAH RESEARCH INSTITUTE 

UURI 
EARTH SCIENCE LABORATORY 
420 CHIPETA WAY, SUITE 120 
SALT LAKE CITY, UTAH 84108 

TELEPHONE 801-581-5283 

September 7, 1979 

Mr. Joseph N. Flore 
U.S. Dept. of Energy/NVO 
P.O. Box 14100 
Las Vegas, Nevada 89114 

Dear Joe; 

Enclosed Is the only "hard" cost Information on these geophysical survey 
costs that I've been able to develop on short notice. The local manager for 
Sclntrex, Inc. Is away for a week but may call back with verbal quotes I can 
transmit to you later. 

It Is our experience and a general feeling in the mining Industry that 
Mining Geophysical Surveys of Tucson Is the most efficient, best quality 
resistivity/IP contractor. I believe the Terra physics grouo is well regarded 
by Industry for self-pOtentlal work. I will try to supplement the enclosed 
Information by telephone next week. 

Regards, 

Howard P. Ross 
Project Manager 

HPR/hmb 

Enclosure 



E l e t t r i c a l Res is t i v i t y Survey Costs - d ipo le-d ipo le 

1) Mining Geophysical Surveys, I n c . , Tucson, Arizona 
Actual survey costs . Cove Fort-Sulphurdale, September 1978 

6 l i nes 1000 foot d1poles, read,to n=6&7; 1 l ine=2.65 l i n e miles 
(IP readings included on 1 1/2 l i n e s , probably added 1000 to survey 
cost) ^ j y : . ,_ ..- ;,l 

Total Cost = $9,881.42 for actual 19.7 line miles 
-Mobilization - Demobilization from Tucson to Cove Fort, Utah 
=$480.00 
-Estimated cost per line mile, 1000 foot dipoles = $477.23 

2.) Applied Geophysics. Inc. Salt Lake City, Utah 
Verbal cost information from Harold Dal Ion, Sept. 7, 1979 - as a rough 
cost estimate; 5-man crew cost. 

Two to four days per line, conventional seven spread, 1000 foot 
dipoles. May not be able to read n=5,6 with their 7.5 Kw 
transmitter. 

1 line = 2.65 line miles; $750-$1000/day 
Thus $1500-4000/1ine = $566 to $1,509 per line mile 
-Mobilization/demobilization to Lovelock, Nev. from SLC = $600. 
-Estimated cost per line mile, 1000 foot dipoles = $566-1,509. 

3) Sclntrex, Inc., Salt Lake City, Utah 
Verbal estimate Jack C. Webster Sept. 14, 1979 
Crew cost $700-750/day for 1000' d-d; avg. 1 mile/day; 2-3 days oer 
line. 
-Thus estimated cost per-4a^line mile, 1000 foot dipoles 
= $700-750. 
-Mobilization/demobilization to Lovelock, Nev. from SLC = $800 each 
way. 

Self Potential Survey Costs 

1) AMAX Exploration Inc., Tuscarora and McCoy proposals 
^gy JL978 ^ 
112 l i ne miles (=180 line-km) 0100-200 meter spacing estimated 1200 

readings at $16,000. 
-Estimated cost $142.86 per l i n e m i l e , 010.7 readings/mile average 
-Mob i l i za t ion costs included in above or borne by AMAX. 

2) Terraphysics, Richmond, CA. 
Beowawe, Nevada survey fo r Chevron, 1977 
30 l i n e miles PlOOm spacing plus f i l l i n @25m at a t o t a l cost of 
$16,297. 
-Estimated l i n e mi le cost $543.23 
-Mobi11zation/demobi1ization included i n above. 

3) Applied Geophysics, I n c . , Sal t Lake C i t y , Utah 
Verbal cost Information from Harold Dal I o n , Sept. 7, 1979 

rough cost est imate; 2-man crew 
Estimate based on one-half crew costs f o r a r e s i s t i v i t y / I P crew, thus 

$375-$500 per day; fo r 40 l i ne miles a t a spacing of 500 f e e t , about 
425 readings or 11 per l i n e mile Dal Ion estimates 1 l /2mi les per 
day: This i s slow fo r 11 s ta t ions /m i le ! 
-Estimated l i n e mi le cost $187.50 to"T313.33 
-Mobi l i za t ion /demobi l i za t ion cost to Lovelock from SLC = $600. 



4) Sclntrex, Inc. , Salt Lake City 
Verbal estimate from Jack"C. Webster, Sept. 14, 1979 
Two man crew at $350-$400 per day; 1.5-2.0 miles per day at 300 to 500 

foot station spacing. 
-Estimated l ine mile cost =$175-$266. 
-Mobilization/demobilization cost to Lovelock from SLC = $400 each 

way. 
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SAN EMIDIO SEISMIC , 

Chevron Resources was one of the first companies to integrate the 

reflection seismic method into their geothermal exploration program. 

After completing gravity, electrical and other surface .surveys, thermal 

gradient drilling, and the 4013 foot Kosmos 1-8 well. Chevron contracted 

Western Geophysical for a 2.1 line mile, high resolution seismic survey. 

The survey included three east-west lines, the longest being 5600 

feet in length crossing Kosmos 1-8, the main interpretative line of this 

study. Two lines 2000 feet long were completed % and 1.0 miles further 

south. A dynamite source, 5-20 pounds, was used; 14 hydrophones at depths 

of 18 feet in holes 33 feet apart provided the receiving array. The 700% 

stacked sections show many thin reflecting horizons in the lake beds and 

Tertiary sediments and a strong band of reflected energy at about 1.0 sec 

(4313 feet) probably the top of Tertiary volcanics extending east from 

Kosmos 1-8; few coherent reflections are observed on the eastern 1/3 of 

the profile, i.e. after crossing one or more basin and range faults. 

Chevron contracted United Geophysical Corp. to complete a second 

reflection seismic survey of 10 line miles in October 1977, prior to 

drilling the second deep well test (Kosmos 1-9). Three east-west lines 

one mile apart and one north-south line, all approximately 2.5 miles long, 

were completed. Conventional split-spreads with 100 foot group interval 

and a dynamite source of 1-10 pounds were used to obtain 1200% CDP coverage. 

The southernmost line of this survey is shown on the right. 



• s ^ . ™ ^ 

Good reflection gravity is evident to 1.2 seconds, approximately 

5500 feet deep. Several of the more continuous reflections are shown 

in yellow. These correspond to variations in lake bed lithology at the 

top. Tertiary sediments (0.3-0.6 sec), and volcanics at greater depth. 

No coherent reflections represent the eastern portion of the section where 

dipping metasediments occur at shallow depth. 

The high angle red lines shown on the slide are inferred to be basin 

and range faults. They terminate several coherent reflections, and can 

generally be traced from section to section (along a northerly trend). 

A major interpreted fault projects to the surface where alteration is 

mapped at the surface. 

Limited velocity control has delayed our time-to-depth conversion of 

the seismic data. The utility of the method in this geologic environment, 

where one is seeking a fault or fracture zone reservoir, is clearly 

demonstrated. 
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