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ABSTRACT 

An e l e c t r i c a l  r e s i  s t i  v i  t y  survey i n the Col ado geothermal area, Pershi ng 

County, Nevada has defined areas o f  low r e s i s t i v i t y  on each o f  f i v e  l i n e s  

surveyed. Soine o f  these areas appear t o  be f a u l t  control led.  Thermal f l u i d s  

encountered i n  several d r i l l  holes support the assuriiption tha t  the hot f l u i d s  

iiiay be associated w i t h  areas o f  low r e s i s t i v i t y .  The evidence o f  f a u l t i n g  as 

in terpreted from modeling o f  the observed r e s i s t i v i t y  data i s  therefore 

p a r t i c u l a r l y  s i g n i f i c a n t  since these s t ructures may be the conduits for  the 

t herrnal f 1 u i d s . 
Sub-al luvial  f a u l t  zones are in terpreted t o  occur between stat ions 0-5 NiJ 

on L ine 0 and on L ine  A between stat ions 4 NW and 4 SE. Fau l t  zones are also 

i n te rp re ted  on Line C near s ta t ions 1 NW, 1 SE, and 3 SE, and on Line E 

between s ta t i ons  2-4 NW and near 1 SE. No f a u l t i n g  i s  evident under the 

a l l u v i a l  cover on the southwest end o f  L ine B. 

A deep conductive zone i s  noted w i t h i n  the mountain range on two 

r e s i s t i v i t y  l ines.  There i s  no d e f i n i t e  i n d i c a t i o n  t h a t  thermal f l u i d s  are 

associated w i t h  t h i s  r e s i s t i v i t y  feature. 
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INTRODUCTION 

The Colado geothermal area i s  located in Pershing County apprqximately 7 

miles northeast of Lovelock, Nevada (Figure I ) .  The main area of geothermal 

exploration i s  along the west f l a n k  of the West Yumboldt Range, lying between 

the rai l road sidings of Kodak and Woolsey (Plate  I ) ,  a distance about  4.5 

miles. 

The Ear th  Science Laboratory Division, University o f  Utah Research 

I n s t i t u t e  (ESLIUURI) undertook gn e lec t r ica l  r e s i s t i v i t y  survey i n  April 1980 

t o  characterize the e lec t r ica l  r e s i s t i v i t y  d is t r ibu t ion  of the  resource area 

i n  support  of the Getty Oil Company geothermal exploration e f for t .  Their 

interest i n  the geothermal potential o f  the area was stimulated when, while 

d r i l l i n g  on mining claims nearby, they encountered a l i gh t  flow of steam and 

thermal waters (Wayne Shaw, personal communication) . 
An e a r l i e r  geophysical survey designed spec i f ica l ly  f o r  the evaluation of 

the geothermal potential i o  the Colado area was performed i n  1977 for  Getty 

O i  1 Company by Electrodyne Surveys of Sparks, Nevada. Numerous techniques 

(AMT-MT, TDEM, Tel lur ic ,  Electrical  Resis t ivi ty ,  Gravity and Ground Magnetic) 

were applied w i t h  mixed resul ts .  

A comparison of this dipole-dipole r e s i s t i v i t y  survey w i t h  the  

Electrodyne r e s i s t i v i t y  surveys shows the two da ta  sets t o  be incompatible. 

The dipole-dipole data are more def in i t ive  i n  de l ina t ing  not only areas of low 

apparent r e s i s t i v i t y  b u t  s t ruc tura l ly  controlled areas as  well The da t a  sets 

from the survey by Electrodyne are not supportive of each other; technique 

application and processing errors are involved, and Electrodyne notes dis- 

crepancies i n  their report. 
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GENERAL GEOLOGY 
Y 
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The Colado geothermal area i s  indicated by hot water wel ls i n  al luvium 

along the west f lank o f  the West Hurnboldt Range. Shallow thermal gradient 

holes less than 580 fee t  deep have encountered thermal f l u i d s  upwards of 

113.5OC a t  a depth o f  250 feet. 

To gain a b e t t e r  understanding o f  the geothermal environment, Sibbett  

(1980) recen t l y  mapped the geology o f  the West Humboldt Range (Plate I )  

adjacent t o  the geothermal area. The fo l lowing i s  taken from the abstract  o f  

h i s  report .  

The West Huinboldt Range consists mainly o f  T r iass i c  t o  Jurassic s l a t y  

shale t o  q u a r t z i t e  o f  tne Auld Lang Syne Group. Carbonate rocks of the 

Lovelock Formation have been t h r u s t  over the p e l i t i c  rock on the south end o f  

the area. Erosional remnants o f  T e r t i a r y  t u f f s  and sediments overlay the 

inetasediments i n  the range. 

Several t h r u s t  f a u l t s  are exposed south o f  Coal Canyon and a s t ruc tu ra l  

break i n  the r'llesozoic rocks e x i s t s  under Coal Canyon. Several low-angle 

f a u l t s  occur t o  the nor th  but t h e i r  e f fec t ,  i f  any, on the geothermal 

occurrence i s  not known. 

The p r inc ipa l  s t ructures are high-angle f a u l t s  s t r i k i n g  north-northwest, 

northeast and north-south. The horst-to-graben t r a n s i t i o n  along the range 

f r o n t  consists o f  several step f a u l t s  f o l l  owing an i r r e g u l a r  south-to-north 

i 
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t r end .  

continues t o  the west under the Quaternary alluviuin. 

thought t o  r i s e  along a inajor f au l t  or  f au l t  system t o  the base of the 

a1 1 u v i  urn. 

The structural  pa t te rn  noted along the  west edge o f  the range probably 

T h e  thermal waters a re  

Y 

A m r e  detailed geologic description of the Colado geothermal area can be 

found i n  S ibbe t t ' s  (1980) report. 
Y 

ELECTRICAL RESISTIVITY SURVEY 

Y 

'v 

Survey Procedure 

The f i e l d  survey was conducted by JCW, Inc. of S a l t  Lake City, Utah 

during the period A p r i l  30 t o  May 6 ,  1980. The equipment used included a 

Scintrex Model IPC-7 15 Kw square-wave t ransmit ter  u t i l i z ing  time-domain mode 

current generation. 

IPR-10 d ig i ta l  time-domain receiver. When e l ec t r i ca l  noise was severe, a 

Scintrex Model IPK-8A receiver was used in conjunction w i t h  a Hewlett Packard 

The potential f i e l d  was nieasured with a Scintrex Model 

71556 strip chart recorder. Transmitting electrodes were buried aluminun fo i l  

and/or s tee l  stakes driven in to  the ground. The potential differences were 

recorded a t  the surface usi ng porcelain porous pot electrodes . wd 

The survey (Plate I )  consisted of four 1000-foot dipole-dipole 7-spreads 

Y ( 7  transmitting electrodes) trending generally N550W. These are normal t o  

existing cul ture  ( ra i l road tracks, water lines, power l i nes ,  etc.) and mapped 

fau l t s .  An e f f o r t  was also made t o  keep transmitt ing electrodes a t  least 500 

W f ee t  from the cul tural  features.  

A f i f t h  line was oriented N270E and crossed a bulge i n  the mountain range 

Y 

Y 
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y o  

opposite d r i  1 1 holes having h i  gher recorded temperatures. Thi s 1 i ne used 

20i)U-foot dipoles t o  explore f o r  a po ten t i a l  geothermal rese rvo i r  a t  greater 

rd depth ni t h i  n bedrock. 
i 

Data were acquired a t  n-spacings 1 through 6 on a l l  l i n e s  whenever 

d 
possible. Voltages were recorded over several t ransmit ted cycles a t  each 

receiver  s i t e .  These were averaged together before the computation o f  

apparent r e s i s t i v i t i e s .  A few data points  are obviously i n  e r r o r  i n  s p i t e  of 

reasonabl e f i e l  d precaut i ons . H i  gh noi se 1 eve1 s i n the e l  e c t r i  ca l  s i  gnal may 

be the cause. 

-10% exclusive o f  these questionable points. 

The f i e l d  data are thought, hawever, t o  be accurate t o  a t  least  
+ 

3 
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Survey Results 

P la te  I shows the l oca t i on  o f  the r e s i s t i v i t y  l ines,  superimposed on a 

geologic/topagraphic base iiiap o f  the Colado area. The observed data are shown 

on Figures 2 through 6 wi th  the in terpreted r e s i s t i v i t y  d i s t r i b u t i o n  derived 

froin modeling the f i e l d  data. 

developed a t  the Earth Science Laboratory (Ki l lpack,  1979) was used i n  the 

nulnerical inodeling. 

data, they are non-unique. 

are f r o m  nuaerical ;nodels chosen as best f i t s  t o  the observed apparent 

r e s i  s t i  v i  ty  f i e l d  data . Appendix F i  yures A 1  through A5 show cal  cu l  ated 

r e s i s t i v i t i e s  based on these saiiie models f o r  comparison purposes. 

A two-dimensional IP-Resi s t i v i  t y  program 

While the computed models give a good f i t t o  the observed 

The r e s i s t i v i t y  sections on Figures 2 through 6 

Y 
Line D 

This l i n e  (Figure 2) 

and extends west froin the 

d r i  1.1 holes 14-22, 13-26, 
bii 

'w 

i s  a t  the northernmost end o f  the geothermal area 

range f ront .  

and IGH-1; these holes have the highest recorded 

It was located f o r  c lose proximity t o  

temperatures, t o  date, w i t h i n  the geothermal area. 

rnajor r e s i s t i v i t y  d iscont inu i ty ,  in terpreted as a f a u l t ,  near s t a t i o n  3 NW. A 

conductive zone ((10 ohm-meters) a lso l i e s  a t  depth beneath t h i s  stat ion.  A 

The observed data show a 

rnajor change i n  topography south o f  s t a t i o n  1 SE introduces topographic 

e f f e c t s  i n  t h e  f i e l d  data. 
Y 

Modeling r e s u l t s  show t h a t  sharp contrasts (greater than a f a c t o r  o f  2) 

i n  r e s i s t i v i t y  occur between stat ions 4-5 NW, 3-4 NW, 2-3 NN, and 0-1 NW. 

Y These r e s i s t i v i t y  d i s c o n t i n u i t i e s  are i n te rp re ted  as fau l t s .  Only the 

CJS 

3 

d i s c o n t i n u i t y  near s t a t i o n  0 corresponds t o  mapped structures. 
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LINE 0 
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APPARENT RESISTIVITY - OBSERVED 

FlGURE 2 INTERPRETED RESISTIVITY SECT1 ON AND OBSERVED APPARENT RESISTIVITY 

LINE 0 - COLA00 GEOTHERMAL AREA 
PERSHING COUNlY, NEVADA 

Scale 1:24,000 



Northwest o f  s t a t i o n  3 N'rl i s  a surface layer  about 150 feet  t h i c k  having 

Beneath t h i s  l i e s  a much t h i c k e r  ( 1 5 0  feet)  a r e s i s t i v i t y  o f  10 ohm-rneters. 

and s l i g h t l y  more r e s i s t i v e  (25 ohm-meter) layer. This i n  t u r n  i s  under la in 
3 

by very conductive mater ia l  (5 ohm-meter) which extends downward t o  the l i m i t  

o f  detectabi 1 i ty. 
Y 

Moderately conductive rocks are indicated a t  depths greater than 20QO 

f e e t  i n  the  mountain range between stat ions 0 t o  3 SE. S i m i l a r  rocks, w i th  a 

v 

0 

Y 

Y 

d 

r e s i s t i v i t y  o f  about 25 ohm-meters, are w i t h i n  approximately 259 feet  o f  the 

surface between stat ions ti and 6 SE. 

L ine A 

Line A (Figure 3)  was located south of ,  but s t i l l  near, d r i l l  holes 14-22 

and 15-21 so t h a t  the t ransmi t t i ng  electrodes would cover the i n f e r r e d  hot 

zone which trends southwest from DH 14-22. The observed f i e l d  data show 

conductive zones averaging 5-6 ohm-meters a t  moderate depth ove r la in  by 

r e s i s t i v e  near-surface mater ia l  a t  both ends o f  the l i n e .  The centra l  p a r t  o f  

the l i n e  shows the conductive zone nearer the surface w i t h  the r e s i s t i v e  zone 

beneath and extending t o  depth. 

Modeling r e s u l t s  show a th in  (100 foo t )  surface l aye r  with a r e s i s t i v i t y  

o f  10 ohm-meters extending between stat ions 1 SE and 2 NW. A t  2 NW i t  

apparently thickens abrupt ly  t o  the northwest. D i r e c t l y  beneath t h i s  l aye r  

between stat ions 1 SE and 1 NW i s  a zone o f  4 ohm-meter mater ia l  w i t h  a 

var iab le thickness up t o  about 1000 feet. Between s ta t i ons  1-2 N'rl t h i s  4 

ohni-meter mater ia l  extends down a narrow zone t o  a depth o f  approximately 1500 

feet where i t  then continues t o  the northwest. S im i la r  r e s i s t i v i t i e s  occur on 

w 

w 
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LINE A 
OH 14-2 2 

IO = Intrinsic Resistivity /oh,m-mt 
d = IO00 f t. 

0 
APPARENT RESISTIVITY - OBSERVED 

NW5 4 5 2 I 0 J 2 5 4 5 SE 
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FIGURE 3 INTERPRETED RESISTIVITY SECTION AND OBSERVED APPARENT RESISTIVITY 

PERSHING COUNTY, NEVADA 
Scale I: 24pOO 

LINE A = COLADO GEOTHERMAL AREA 



the southeast end, coming t o  w i t h i n  approxiinately 600 f ee t  o f  the surface 

W 

krl 

U 

Y 

pi 

Y 

between stat ions 3-4 SE. A nore r e s i s t i v e  mater ia l  (15-35 ohmmeter) occurs 

near surface between stat ions 1 and il SE. A 15 ohm-meter body also extends t o  

depth beneath and adjacent t o  the 4 ohm-meter zone noted on the northwest end 

o f  the l i n e .  

Because the projected t rend o f  h igh teinperatures between d r i l l  holes 

14-22 and 10-34 crosses Line A near s t a t i o n  0, i t  could be i n f e r r e d  t h a t  the 

conductive (4 ohiwneter) near-surface l aye r  i s  i n d i c a t i v e  o f  shallow thermal 

f l u i d s .  Lending support t o  t h i s  i n t e r p r e t a t i o n  i s  the shallow hot water 

aquifer shown on a l o g  o f  d r i l l  hole IGH-1 ( t ie t ty  O i l  Co., personal l e t t e r ) .  

The conduit f o r  these f l u i d s  appears t o  l i e  between stat ions 1-2 NW. 

Line C 

Tnis l i n e  (Figure 4) extends northwest f r o m  Coal Canyon and passes near 

d r i l l  holes 8-34, 9-34 and 10-34. The f i e l d  data show a conductive (< 5 

ohm-meter) zone enclosed by s l i g h t l y  more r e s i s t i v e  (5-10 ohmmeter) mater ia l  

a t  depth beneath s tat ions 0-3 SE. DH 9-34 i s  located j u s t  south o f  L ine  C 

between s ta t i ons  0-1 SE and i s  centered on the conductive zone. 

Model r e s u l t s  show a conductive, approximately 2 ohm-meter, zone a t  depth 

which i s  enclosed by 10 ohm-meter material.  This conductive zone occurs a t  a 

depth o f  approximately lOOU feet. The temperature l o g  o f  DH 9-34 suggests a 

possible heat source nearby. Thus, the 2 ohm-meter zone may i nd i ca te  the 

presence of conductive thermal f l u ids .  No f a u l t s  are ind icated by sharp 

r e s i s t i v i t y  contrasts i n  the data however, so the  h igh temperatures noted are 

l i k e l y  due t o  a pluming e f f e c t  o f  thermal f l u i d s  down the  hydraul ic gradient 

li 
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FIGURE 4 INTERPRETED RESISTIVITY SECTION AND OBSERVED APPARENT RESISTIVITY 

LINE C - COLADO GEOTHERMAL AREA 
PERSWING COUNTY, NEVADA 
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w i t h i n  an aquifer. 
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U 

Line E 

T h i s  l i n e  (Figure 5) i s  the southernmost l i n e  of the survey. Station 0 

l ies just north of d r i l l  hole IGH-2 (formerly DH 3-1U). 

indicate a r e s i s t i ve  surface layer extending approximately from s ta t ions  3 NW 

The f i e l d  data 

t o  5 SE and appearing thickest  i n  the s ta t ion  interval 1 t o  2 SE. 

conductive nater ia l  i s  present a t  a depth of approximately 2000 fee t  and 

extends the e n t i r e  length of the l ine.  

t o  the surface on the  northeast end of the l ine.  Faulting is  suggested by the 

f i e l d  data between s ta t ions  5 and 6 SE and i s  supported by geologic mappiny.  

Very 

This conductive material conies closer 

The rnodel results show 25 ohni-meter material a t  the surface between 

s ta t ions  1 t o  3 SE. This r e s i s t i ve  body i s  overlain by material inore 

conductive (10 ohwneter) both t o  the northwest and southeast. A conductive 

(2.5 ohm-meter) layer occurs a t  a depth of about 2090 f e e t  and extends both 

l a t e r a l l y  and downvJard t o  the limits of de tec tab i l i ty .  The very conductive 

zone between s ta t ions  5 and 6 SE is  interpreted as  higher porosity and/or 

a1 terat ion probably associated with fault ing.  

Line B 

T h i s  l i n e  (Figure 6 )  differs from the other lines i n  tha t  2000-foot 

dipoles a re  used. The observed r e s i s t i v i t y  values represent the i nteyrated 

ef fec t  of a la rger  volume of ear th ,  both horizontally and ver t ical ly ,  while 

the spa t ia l  resolution of the interpreted section is  only half t h a t  of the 

1000-foot dipole l ines.  

Y 

Y 
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This p r o f i  l e  trends northeast-southwest , subparal le l  t o  the dominant 

s t ructure,  and i s  inore inf luenced by l a t e r a l  (and non-two-diinensional ) 

yeonietry w i t h i n  the earth. The l i n e  passes close t o  d r i l l  holes IGH-2 and 
d 

w 

U 

v 

8-34, and between 17224 and 18-24. 

s t a t i o n  0 and the e n t i r e  northeast end o f  the l i n e  crosses the range. 

Topographic e f f e c t s  are- therefore present i n  the f i e l d  data on t h i s  end o f  the 

l i n e .  

The range f r o n t  i s  encountered a t  about 

The rnodel r e s u l t s  show a major r e s i s t i v i t y  contrast, i n te rp re ted  as a 

f a u l t ,  betveen s tat ions 0 and 1 SW. 

t h a t  separates the conductive va l l ey  f i l l  with r e s i s t i v i t i e s  o f  5-10 

This appears t o  be the range f r o n t  f a u l t  

ohm-meters froin the rocks o f  t he  range vJhich have r e s i s t i v i t i e s  upwards o f  

20i)-300 ohm-meters. The va l l ey  f i l l  i s  very uniform i n  r e s i s t i v i t y  w i t h  no 

anoinalous contrasts i n d i c a t i v e  o f  bur ied fau l t i ng .  The data o f  t h i s  

r e s i s t i v i t y  l i n e  do not suggest the presence o f  a f a u l t  extending NiJ out o f  

Coal Canyon i n t o  the val ley.  

Several r e s i s t i v i t y  contrasts, in terpreted as f a u l t s ,  are noted on the 

northeast end o f  the l i ne .  Near-surface rocks i n  t h i s  area have 

r e s i s t i v i t i e s  averaging about 200 ohm-meters f o r  t he  most part. 

o f  f a i r l y  conductive (25 ohin-meters) areas i n  the  mountain range i s  of 

i n te res t .  The area a t  depth between s ta t i ons  0-2 NE i s  coincident with the 

conductive area noted a t  depth on L ine D between stat ions 1 t o  3 SE; t he  

s ign i f icance o f  t h i s  conductive area i s  not present ly  known. The 25 

ohm-meter body between stat ions 4-5 NE may be due i n  p a r t  t o  l a t e r a l  e f fects  

o f  a1 1 uv i  urii close t o  the 1 ine. 

The presence 
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DISCUSSION 
w 

Plate I 1  i s  an overlay t o  P la te  I and shows the  e l e c t r i c a l  r e s i s t i v i t y  

J 

U 

V 

d i s t r i b u t i o n  a t  the depth o f  approximately 1000 feet  f o r  each o f  the f i v e  

l ines.  

from which the f a u l t i n g  i s  inferred. The data source f o r  Plate I 1  i s  the 

This p l a t e  shows the sharp r e s i s t i v i t y  contrasts and t h e i r  locat ions 

coinputed :nodels shown as Figures A 1  through A5. There i s  good co r re la t i on  

w i th  mapped st ructures w i t h i n  the nountain range. 

subal luv ia l  f a u l t s  away from the mountain f r o n t  i s  o f  p a r t i c u l a r  importance, 

f o r ,  while these f a u l t s  may have been suspected, t h e i r  approximate l oca t i on  

was not known. Although shown as separate f a u l t s ,  several could be p a r t  o f  a 

s ing le  f a u l t  zone and i t  must be understood t h a t  the locat ions o f  these f a u l t s  

as shown on P la te  I 1  are t o  be considered as c lose approximations only. 

The detect ion o f  

They 

are necessar i ly  subject t o  the s e n s i t i v i t y  o f  the d ipo le spacing used as wel l  

as the non-uniqueness o f  t he  computer modeling technique. 

P late I11  i s  an overlay t o  Plates I and 11. It shows an in terpreted 

scheriiatic o f  the hydrothermal rese rvo i r  based upon r e s i s t i v i t y  contrasts. 

Areas in terpreted t o  contain gravels saturated w i t h  thermal waters as wel l  as 

areas containing the  conduits f o r  these waters have been denoted. 

17 
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FIGURE A 4  INTERPRETED RESISTIVITY SECTION AND COMPUTED APPARENT RESISTIVITY 
LINE E-COLADO GEOTHERMAL AREA 

PERSHING COUNTY, NEVADA 
Scale I :  24,000 
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Plate I 
CORRELATION OF rlAP UNITS 
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DESCRIPTION OF MAP UNITS 
- 

Humboldt River channel and f lood  p la in .  

10151 Landslide depos i t s .  

IT] Alluvia l  f ans  and colluvium, 

Wind-deposited sand and s i l t ,  a c t i v e  and i n a c t i v e ,  f i l l s  va l l eys  
i n  Humboldt Range and reworks Lahontan sediments. Fl 
Lake Lahontan deep water depos i t s .  

I Qlb 1 Lake Lahontan shore  depos i t s ,  beach and de l t a s .  
- 

T e r t i a r y  u n i t s  nor th  of  Coal Canyon 

Tuffaceous mudstone and minor sand and gravel.  

Lacus t r ine  l imestone w i t h  interbedded c l a s t i c  sediments. 

Pink non-welded ash-flow conta in ing  a few a l t e r e d  f e l d s p a r  
phenocrysts,  d e v i t r i f i e d  g l a s s  shards,  and f ine-gra ined  
secondary qua r t z  between the shards. 

A l l u v i u m ,  si 1 t ma tri conta in ing  x . chbbles of  ash-flow t u f f  i n  a c l a y  and 

Rhyolite breccia d ikes  conta in  fragments o f  ash-flow t u f f  i n  
a g l a s sy  mat r ix  and c u t  T t .  

White, welded ash-flow t u f f ,  c r y s t a l  poor w i t h  a few qua r t z  
phenocrysts. 

Rhyolite s i l l s  and d ikes ,  c r y s t a l  poor, s t rong ly  flow banded. 
Some d ikes  a r e  f eede r s  t o  T t  and grade i n t o  p y r o c l a s t i c  dikes.  

Coarse conglomerate conta in ing  c l a s t s  of  l imestone, q u a r t z i t e  
and andes i t e  i n  a sandy matrix. 

Andesite lava  flows which conta in  small p l ag ioc la se  and a l t e r e d  

wl 
mafic phenocrysts. The flows a r e  dark qray  t o  o l ive .  

Basa l t  s i l l  w i t h  a d i abas i c  texture. The s i l l  i n t r u d e s  J-A 5 
but i t s  age i s  unknown. IC] 

T e r t i a r y  u n i t s  south of  Coal Canyon. 

Fl 
[I 

Rhyolite lava flow, c r y s t a l  poor, d e v i t r i f i e d .  

Rhyolite intrusive dome o r  plug, yellowish brown, flow banded 
f e l s i t e .  

Py roc la s t i c  depos i t s ,  inc lude  perlites, minor ash-flow t u f f ,  and 
tuff  o r  ash a l t e r e d  t o  clay.  F] - 

- D i o r i t e ,  g reenish  gray and medium-grained. 
assigned a J u r a s s i c  age based on l i t h o l o g i c  s i m i l a r i t y  t o  
age dated rocks t o  the south (Speed, 1976). 

Lovelock Formation, t h i ck  beds of gray l imestone w i t h  minor 
sha le  beds (Speed, 1974). 

I t  i s  t e n t a t i v e l y  Fl 
rl 

Auld Lang Syne Group 

Thick beds of l i g h t  gray t o  t an  l imestone, gray o r thoqua r t z i t e ,  
and brown mudstone. The  50 t o  100 feet thick limestone beds 
d i s t i n g u i s h  the sequence from the t h i n  l imestone beds i n  the 
p e l i t e  

Dark qray l enses  of l imestone w i t h i n  the p e l i t e  

Or thoquar tz i te ,  q r a y - t o  o l i v e  o r  reddish  brown, f ine-gra ined  
q u a r t z i t e .  

S la ty-sha le ,  mudstone and minor s i l t s t o n e  beds. 
grades t o  s l a t e  i s  t h i n l y  bedded and weathers tan.  
i s  medium-to dark-brown and poorly bedded. 
s i l t s t o n e  beds of l imi t ed  extent a r e  p re sen t  w i t h i n  the s l a t e s .  

S i l t s t o n e ,  c l ean ,  well so r t ed  s i l t s t o n e  t o  very f i n e  sandstone, 
weathers t o  yellow and tan  tones ,  occurs  only  i n  detached thrust 
p l a t e .  

Limestone so lu t ion  breccia exposed a t  the base of  t h r u s t  sheets. 
The upper zone is  an o l i v e  gray co l l apse  brecc ia .  
zone con ta ins  l a r g e  blocks of  folded gray limestone. The age of 
the limestone i s  unknown but i t  seems t o  underly the T r i a s s i c  
s i 1  t s tone .  

sequence ( JR  s ,  J-A 1 ,  Jnq). 

F l  
F] 

(JP s ) .  

The s h a l e  which 
The mudstone 

T h i n  a r g i l l a c e o u s  

Assigned a T r i a s s i c  age by Speed (1976). 

The lower 

- 

EXPLANATION OF MAP SYMBOLS 

,' Contact, dashed where approximate 

/' .- 
Fau l t ,  dashed where i n f e r r e d ,  do t t ed  where covered .'. 

/ 

/*' T h r u s t  f a u l t ,  dashed where i n f e r r e d  

Breccia zone "A," t. 

C a l c i t e  vein cv 

Quar t z  vein qv 

S t r i k e  and d i p  of  bedding o r  compaction f o l i a t i o n  4 
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Thermal gradient? hole e 
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Prospect p i t  X 

'r Adit 

a Shaf t  

GEOLOGY B Y  BRUCE S. SIBBETT, 1980 



T. 
2 8  
N. 

T. 
27 
N. 

PLATE II 

IE1JEUrw. SCXENCE 
LABORATORY 

UNIVERSITY o f  UTAH 
RESEARCH INSTITUTE 

40' 15' 

- 
N 
0 
00 - 

EXPL ANA TlON 
(Ohm-I771 

P 7  5 a ..._. ..... ...... :.:..:.:.. 5(#(/0 

I] l O ( P 5 2 5  
l---]25+ 5 50 
[ ]50<PL.  /25 

...,.... ..:.:.: .,.... . , ......................... 

I] P >/25 

PLATE IT 
INTERPRETED 

ELECTRICAL RES1 STIVITY DISTRIBUTION 
at Q DEPTH of 1000 FEET 

COLADO GEOTHERMAL AREA 
PERSHING COUNTY, NEVADA 

SCALE 1:24,000 
& I 

R.32 E. R.  33 E. 

T. 
2 8  
N. 

T. 
27 
N 



T. 
28 
N. 

T. 
2 '  
N 

R .  3 2  E.  R .  3 3 E .  
I 

- 40'15' 

Q 

EARTH SCIENCE 
lLAIEBORAT0IW.Y 

UNIVERSITY o f  UTAH 
RESEARCH INSTITUTE 

. . . . . . . . . .  . . . . . . . . . .  

. . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  

. . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  
Deep low resistivity zone 
(Possible deep reservoir area) 
Shallow low resistivity zone 
(f ossible shallow plume) 
Probable feeder zones for 
thermal fluids 

PLATE I T  

40'15'- 

EXPL ANA TION 

PLATE III 
INTERPRETED SCHEMATIC 

of HYDROTHERMAL RESERVOIR 
(FROM RESISTIVITY DATA) 

COLADO GEOTHERMAL AREA 
PERSHING COUNTY, NEVADA 

SCALE I: 24,000 
- 
1 

R.32 E .  R.33 E .  

T. 
!8 
N .  

T. 
2 7  
N .  


	INTRODUCTION
	GENEKALGEOLOGY
	DISCUSSION 0 0 0 0 0 l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 l l t l l l
	ACKNOWLEOGEMENTS 0 0 0 l 0 0 0 0 0 9 0 0 l 0 l l t q l 0 0 l
	REFERENCES l l l 0 0 0 l 0 0 l l 0 0 0 0 l l 0 0 0 0 0 q l 0 l 0 l q l
	APPENDIX - Computed Resistivity and Interpreted Sections
	Figure 1 Location Map l
	Figure 2 Line D Observed Apparent Resistivity/Interpreted Section
	Figure 3 Line A Observed Apparent ResistivitylXnterpreted Section
	Figure 4 Line C Observed Apparent Resistivity/Interpreted Section
	Figure 5 Line E Observed Apparent Resistivity/Interpreted Section

	Figure 6 Line •3 Observed Apparent Resi sti vi tyhnterpreted Section



