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NOTICE 

This repo r t  was prepared t o  document work sponsored by the United States 

Government. Neither the United States nor i t s  agent, the United States 

Department o f  Energy, nor any Federal employees, nor any o f  t h e i r  contractors, 

subcontractors o r  t h e i r  employees, makes any warranty, express or implied, o r  

assumes any legal  l i a b i l i t y .  o r  respons ib i l i t y  f o r  the accuracy, completeness, 

o r  usefulness o f  any information, apparatus, product o r  process disclosed, o r  

represents t h a t  i t s  use would not  i n f r i n g e  p r i v a t e l y  owned r i gh ts .  

NOTICE 

Reference t o  a company o r  product name does not  imply approval o r  

recommendation o f  the product by the Universi ty o f  Utah Research I n s t i t u t e  o r  

the U.S. Department o f  Energy t o  the exclusion o f  others t h a t  may be suitable. 
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ABSTRACT 

The Cove Fort-Sulphurdale Known Geothermal Resource Area (KGRA) i s Y 

located near the junct ion of the Pavant Range and the Tushar Mountains i n  

south-central Utah. The area has been the s i t e  o f  an intensive geothermal 

explorat ion e f f o r t  by Union O i l  Company since 1975. This repor t  presents the 

e l e c t r i c a l  r e s i s t i v i t y  data obtained by Union O i l  Company and a subsequent 

survey conducted f o r  the Earth Science Laboratory, and a detai led numerical 

i n te rp re ta t i on  o f  both data sets. 

Y S  

Y 

The deta i led modeling permits a character izat ion o f  the i n t r i n s i c  

e l e c t r i c a l  r e s i s t i v i t y  t o  depths exceeding 2,000 feet .  An area o f  over two 

square miles w i th  bulk i n - s i t u  r e s i s t i v i t i e s  o f  four- to- f ive ohm-m i s  

delineated a t  Sulphurdale near the Union O i l  Co. wel l  CFSU 142-7. The 

l o w - r e s i s t i v i t y  rocks define the area o f  extensive hydrothermal a1 te ra t i on  i n  

response t o  the presence o f  c lay  minerals and conductive thermal f l u lds .  I n  

contrast  the area north and east o f  Cove F o r t  i s  t y p i f i e d  by high (100-300 

ohm-m) r e s i s t i v i t i e s  t o  depths exceeding 2,000 feet. This i s  an area o f  

attempts t o  d r i l l  t o  

Y 

Y 

Y 
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Y 

w 
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Cretaceous and Paleozoic sedimentary rocks may 

Y two-weight percent sulfides. Geologic studies 

mineral i z a t i  on predates the present geothermal 

INTRODUCTION 
w 

The Cove Fort-Sul phurdal e Known Geothermal Resource Area ( KGRA) i s 

be mineralized w i t h  one- t o  

ind ica te  much o f  this 

system. 

located near the junct ion of the Pavant Range and the Tushar Mountains i n  

south-central Utah (Figure 1). The area is  cen t r a l  t o  several geothermal 

a reas  including the Monroe-Joseph KGRA t o  the e a s t  and Roosevelt Hot Springs 

and Thermo KGRAs t o  the west and south. 

Y 

The Cove Fort-Sulphurdale a rea  has been the si te o f  an intensive 

geothermal exploration e f f o r t  by Union O i l  Company since 1975. 

O i  1 Company entered i n t o  a \cost-shari ng exploration and development program 

w i t h  the Department o f  Energy ( t h e n  the Energy Research and Development 

*II 

In 1977 Union 

CJ 

Administration),  Division of Geothermal Energy. T h i s  cont rac t ,  one p a r t  of 

the Industry Coupled Program, Case Studies Utah, provided f o r  the d r i l l i n g  of 

2 



geological, geophysical, and geochemical information i s  i n  

be reported l a te r .  This work was funded by the Department *. 

progress and w i l l  

of Energy, Div is ion 

o f  Geothermal Energy. 

GEOLOGY 

The Cove Fort-Sul phurdale geothermal area i s  1 ocated i n  the t r a n s i t i o n  
rr;l 

zone between the Colorado Plateau on the east and the Basin and Range Province 

on the west [Figure 1). It 1 i e s  along the northwestern margin o f  the 

Marysvale volcanic f ie ld .  Paleozoic and Mesozoic sedimentary rocks are 

exposed t o  the north and Te r t i a ry  volcanics t o  the east and the south. The 

Quarternary Cove F o r t  basal t  f i e l d  and a1 1 uvium border the area on the west. 

ru' 

Y 

The Marysvale volcanic f i e l d  l i e s  near the eastern edge o f  the 

Pioche-Beaver-Tushar mineral b e l t  which i s  the locus o f  numerous Ter t iary  

in t rus ions and re la ted  mineral deposits (Rowley and others, 1968; Callaghan, 

1973). The geology o f  the region has been studied by many-workers. Recent 

deta i led geologic mapping o f  the Cove Fort-Sulphurdale KGRA was reported by 

Moore and Samberg (19791, who reviewed the e a r l i e r  studies and include an 

annotated bib1 iography o f  57 

w 
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Sul phurdal e (Moore and Samberg , 1979 ) . The vol cani c and sedimentary rocks 

were subject over wide areas t o  hydrothermal a l t e r a t i o n  and l o c a l l y  t o  the 

in t roduct ion o f  py r i t e .  The oldest a1 te ra t i on  and mineral izat ion i s  re la ted 

t o  the mid-Tertiary in t rus ives and the most recent a l t e r a t i o n  can be re la ted 

t o  the s t i l l  ac t ive hydrothermal system (Moore and Samberg, 1979). 

.Ili 

W 

Moore and Samberg (1979) show t h a t  the geothermal system i s  s t ruc tu ra l l y  

control  l e d  by normal fau l ts .  North-northwest and north-east-trending steeply 

dipping f a u l t s  probably control  f l u i d  f low w i t h i n  the geothermal reservoir,  

whi 1 e 1 ow-angl e grav i ta t ional  g l  i de b l  ocks provide an impermeabl e cap f o r  the 

geothermal system i n  the central  p a r t  o f  the area. 

w 

Y 

Volcanic strat igraphy, hydrothermal a1 terat ion,  and the s t ructura l  

se t t i ng  o f  the KGRA are discussed i n  d e t a i l  by Moore and Samberg (1979). The 

in te rp re ta t i on  o f  e l e c t r i c a l  r e s i s t i v i t y  data reported here i s  developed as a 

complimentary study which uses t h e i r  1:24,000 geologic map as a base. 

u' 

GEOPHYSICS 
Y 

A considerable amount o f  geophysical work has been completed i n  the Cove 
* 

u 

Y 

ri 
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resf s t i  v i  ty  survey (Mining Geophysical Surveys, Inc., 1978 1 and a 1 ow-1 eve1 

aeromagnetic survey. A deta i led g rav i t y  survey was completed by the 

Department o f  Geology and Geophysics, Universi ty o f  Utah. A l l  o f  t h i s  work 

was funded by contracts w i th  the DOE/DGE. An integrated case study which 

addresses a l l  the geoscience data t o  date i s  i n  preparation. 

*i 

W 

E l e c t r i c a l  R e s i s t i v i t y  Surveys 

Phoenix Geophysics Incorporated completed a reconnaissance geophysical 
Y 

survey i n  the Cove F o r t  area f o r  Union O i l  Company i n  November 1976. The 

survey. consisted o f  three widely spaced dipol  e-dipole 1 ines w i th  an electrode 

length (a)  o f  1,000 f e e t  and readings o f  electrode separations N = l  t o  N=6. 

The 19.5 l i n e  mi les o f  d ipole data were supplemented by ten Schlumberger depth 

soundings . 
*3 
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P1 ate Data Set - 

TABLE 1 

FORT-SULPHURDALE - RESISTIVITY DATA SUMMARY 

Lenqth - Line Di rec t ion  (1000 fee t )  Model s 

111 
111 
111 

I V  
I V  
I V  
I V  
I V  
I V  

PG f o r  UOC-1976 AA' N5OoW 
PG f o r  UOC-1976 BB' N300E 
PG f o r  UOC-1976 LL' & E a s t  

MGS f o r  ESL-1978 1* East 
MGS f o r  ESL-1978 2 &East 
MGS f o r  ESL-1978 3* N15OE 
MGS f o r  ESL-1978 4 S600E 
MGS f o r  ESL-1978 5 S750E 
MGS.for ESL-1978 6 East 

Aopendi x 
Paqes 

16 CTR 11 
16 CTR 12 
15  CTR 13 
15 CTR 14 
25 w 2  ,E/2 15 , le 
16 CTR 17 



INTERPRETATION 

The dipole-dipole r e s i s t i v i t y  data have been interpreted through an 

i n te rac t i ve  computer modeling process. A two-dimensional geometry i s  assumed 

( i n f i n i t e  s t r i k e  length perpendicular t o  the survey l i n e )  and i n t r i n s i c  

resf s t i v i  ty  values are assigned f o r  each body. The corresponding apparent 

r e s i s t i v i t y  values are computed by a f ini te-element program i n i t i a l l y  

developed by RiJo (1977) and subsequently modif ied by Ki l lpack and Hohmann 

(1979) a t  the Earth Science Laboratory. The program uses a f i n e  mesh near the 

electrodes (i.e., near the surface) where the current density i s  large and 

potent ia ls  are rap id l y  changing. The mesh gradually becomes coarser w i th  

increased distance from the electrode posi t ions ( a t  depth). The dimensions o f  

the mesh are scaled i n  u n i t s  o f  'a ' ,  the fundamental d ipole length, and are 

indicated i n  the program output. 

The apparent r e s i s t i v i t y  values are computed f o r  dipole separations N=1-6 

and then manually compared with the observed data by the i n te rp re te r  t o  

determine the goodness o f  f i t  and the model ges needed t o  achieve a be t te r  

-dimensional aspects o f  the 



resistivity d i s t r ibu t ions ,  one must accept a less sa t i s f ac to ry  agreement 

between computed and observed da ta  values. 

The ESL f i n i  te-element program (Kill pack and Hohmann, 1979) computes a1 1 

the r e s i s t i v i t y  da ta  values f o r  a standard dipole-dipole 7 spread ( 7  

t ransmi t te r  el ectrodes)  

multiple spreads, i t  i s  necessary t o  generate several  overlapping models t o  

simulate the observed data.  In the present study, Lines AA' , 66' , LL'  , and 5 

were simulated by two t o  four  overlapping models. 

For observed prof i  1 es w i t h  1 arger  spreads o r  

After several model i t e r a t i o n s  ( 6  t o  9 i n  the present s tudy) ,  the 

i n t e r p r e t e r  obtains  a s a t i s f ac to ry  approximation t o  the observed data.  The 

s e n s i t i v i t y  of the model t o  small chan s, probable non-two-dimensional 

aspects  of the f i e ld  data ,  questionable f i e ld  da ta  values,  and the degree of 

ambiguity i n  the model i s  determined through a comparison of the l a s t  several 

i t e r a t i o n s .  Some adjustment o f  the overlapping model geometries and 

e l e c t r i c a l  p roper t ies  may be required t o  complete the in te rpre ta t ion  f o r  long 

p ro f i l e s .  

The amount o f  data (39 line-mi) and the sca l e  o f  t h e  i n t e rp re t ive  



(0-0.3a) and 1500-2000 feet  (1.5-2.0a) respectf vely. The interpreted 

r e s i s t i v i t y  sections are presented i n  Plates 111 and I V .  Plates I thru  I V  are 

more easf l y  comprehended when colored t o  enhance the appearance o f  resf s t f  v i  ty  

contrasts and t o  f ndfcate trends o r  contf nuf t y  . Reproductf on costs are 

prohf bf t f  ve f o r  f nc l  udf ng colored plates f n th f  s repor t  A resf  s t f  v i  ty  

grouping f s suggested f o r  co lor f  ng i n  the explanatf on o f  Plates I11 and I V .  

Y 

w 

The reader i s  again reminded o f  the non-uniqueness o f  the interpreted 
w 

r e s i s t i v i t y  d i s t r i b u t i o n  f o r  a given p r o f i l e  o f  observed data. The 

fnterpretat ions presented i n  Plates I I L  and I V  are l i m i t e d  by the g r i d  s ize 

which becomes coarser w i th  depth, the v a l i d i t y  o f  the two-dimensfonal model, 

the goodness o f  f i t  o f  computed t o  observed data values, and the choice o f  
rJ 

body size, posf t i o n  and resf s t f  v i  ty. The in te rp re ta t f  ve model f o r  the f nduced 

polarfzat fon data i s  very dependent upon a good approxfmatfon t o  the t rue  

r e s i s t i v i t y  d i s t r i bu t i on .  It f s  the philosophy o f  t h i s  i n te rp re te r  t o  t r y  t o  

f i t  the observed data using a mfnfmum number o f  d i f f e r e n t  r e s f s t f v f t y  values. 

This tends t o  reduce the number o f  small gradatfonal r e s i s t i v i t y  changes which 

w 

Y 



of geologic data, such as the 1:24,000 map o f  Moore and Samberg (1979) can 

further reduce interpretational ambiguities. Plates I and I1 illustrate the r, 

of multiple profiles w i t h  the geologic data. 

Table I summarizes the presentation of interpreted sections (accompanied 
W 

by p l o t s  of the observed data) and the model results. A detailed written 

on of the interpreted resistivity structure for each line would be 

awkward and lengthy; the interpreted sections best explain the resistivity 
w 

structure i n  detail. The following text describes briefly each area i n  terms 

o f  the key features or  general nature of each line. 

d Union O i l  Company Reconnaissance Lines, 1976. (Plate 111) 

Line AA' 

Line AA' trends approximately N50p approximately 2,000 feet north o f  
W 

Sul phurdal e and i s the southernmost survey 1 i ne. Two over1 appi ng model s were 

used t o  simulate the observed apparen 

observed data-general l y  

d level of 20 

I 



t h i n  r e s i s t i v e  zone (100 ohm-m) northwest o f  Sulphurdale i s  a t t r i bu ted  t o  the 

Cove F o r t  basal t  f lows under a t h i n  layer  o f  alluvium. A well-defined area o f  

4 ohm-in which occurs immediately north o f  Sulphurdale i s  approximately 4,000 

f e e t  across and extends from the surface t o  great deDth (greater than 2,500 

feet) .  These low r e s i s t i v i t i e s  are a t t r i b u t e d  t o  extensive c lay a l t e r a t i o n  o f  

volcanic rocks and t o  

surface. 

t i n e  88' 

This l i n e  trends 

saline, h igh temperature f l u i d s  which r i s e  t o  the 

approximately N300E subparall e l  t o  the general 

alluvium-volcanic in ter face and t o  several normal fau l ts .  I n  view o f  t h i s  the 

two-dimensionality assumed i n  numerical modeling i s  c l e a r l y  v i o l  ated--severely 

i n  some places, minimally i n  others. The modeling was undertaken w i t h  an 

awareness o f  t h i s  l i m i t a t i o n  i n  order t o  help develop the mapped r e s i s t i v i t y  

d i s t r i b u t i o n  o f  Plates I and 11. The observed data were matched more closely 

than j u s t i f i e d  by the geometric assumptions. The low- res i s t i v i t y  zone 

associated w i t h  hydrothe 

body, a minor di f ference w 

north o f  t h i s  

12 



1 

Line LL' 

Line LL' follows a major east-west s t ructura l  feature which cuts across 

the Tushar Mountains and continues west through Cove Fort.  The two- 

dimensional modeling assumption i s  again v io la ted  i n  places. Moderate t o  low 

r e s i s t i v i t i e s  (40 t o  10 ohm-in) east o f  s t a t i o n  20W which extend t o  

considerable depth are associated w i t h  various Te r t i a ry  t u f f s  and flows on the 

west f lank o f  the Tushar Mountains. The more complex region o f  higher (30-100 

ohm-m) r e s i s t i v i t y  bodies with v e r t i c a l  sides r e f l e c t s  the presence o f  

Paleozoic rocks beneath and north o f  the p r o f i l e .  West o f  s ta t i on  150W. (near 

Cove F o r t )  north trending structures dominate the geology and r e s i s t i v i t y  

Y d i s t r i b u t i o n s  and the in terpretat ional  model i s  val id.  A major Basin and 

W 

Y 

w 

Range f a u l t  with displacement exceeding 2,000 f e e t  i s  suggested by the 

r e s i s t i v i t y  model. An upper l aye r  o f  20 t o  30 ohm-m corresponds t o  

unsaturated al luvium which var ies from 600 t o  1,000 f e e t  i n  thickness. This 

i s  i n  agreement with unpublished information n water-table depths i n  the 

area. 

Y 

I n t r i n s i c  r e s i s t i v  i e s  below the water tab le  drop t o  a ra ther  uniform 

w 10-15 ohm-m. A narrow zone o f  5 ohm-m r e s i s t i v  near s ta t i on  180W which i s  

on s t r i k e  with a northeast-trending f a u l t  mappe Moore and Samberg (1979) 
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U 

separation. Lines 1 and 2 a re  typ i f ied  by moderate (20 t o  50 ohm-m) 

resistivities from the surface t o  depths  of 300 t o  2,000 feet. The 

corresponding geologic units a r e  a1 1 uvium, Ter t ia ry  vol canics ,  and the 

Cretaceous Price River Conglomerate (see geologic c ros s  sect ion BB' of Moore 

and Samberg, 1979). The underlying Mesozoic and Paleozoic sedimentary rocks 

have been modeled w i t h  resistivities of 100-300 ohm-m. 

tine 6 crosses a series of high-angle normal f a u l t s  near s t a t ion  0 ,  

bringing r e s i s t i v e  Cretaceous and Paleozoic sedimentary rocks t o  the surface.  

A 2,000 foot  wide zone of 5 ohm-m resistivity extends t o  depth immediately 

west of the f a u l t  t r a c e  projected by Moore and Samberg (1979). The low 

r e s i s t i v i t i e s  a r e  a t t r i b u t e d  t o  conductive thermal waters rising along the 

f a u l t  zone. The r e s i s t i v i t y  model for the western ha l f  of Line 6 suggests the 

westward migration of these f lu ids  a t  depths of 600 feet o r  grea te r  w i t h i n  the 

alluvium, Sa t i s fac tory  agreement was achieved between the computed 

r e s i s t i v i t y  values and the corresponding observed data f o r  Lines 1, 2 and 6. 

Line 3 



Basin and Range fau l t ing .  Pronounced vertical resistivity discontinuities 
Y 

suggest f a u l t i n g  near s ta t ion 0 on each line. Intrinsic resistivities are 

generally low, 5 t o  30 ohm-m, for most of these lines. Resistive-over- 

conductive layering in,alluvium and volcanic rocks i s  indicated along the west 

half of Line 5. u 

Induced Pol ar i ta t ion Data ( P 1  ate IV ) 

Lines 1 and 3 

Initial plans for  the resistivity survey included induced polarization 
J 

measurements for  several lines w i t h  the aim of documenting sulfide and/or 

a1 teration product responses from the geothermal system. When traversing 
Y 

lower resistivity units on the south end of Line 3 the potential differences 

between receiving electrode 

transmi tter-receiver separa t i n g  low signal strengths and h igh  

noise levels resulted i n  very long re 

measurements. 

d ly  w i t h  increasing 

v 
times and forced a cutoff of the IP 

w- 



The observed apparent polarization values on Lines 1 and 3 range from 3 

t o  16 milliseconds (ms) .  Polarization values of 3-6 ms can be considered a 

normal background level f o r  most unmineralized sediments and .rock units. 

Model ing  of these data indicates background level polarizations for  a1 luvium 

and near-surface volcanic rocks on the south end of Line 3 and parts o f  Line 1 

(Plate I V 3  , Larger values of 10 to  16 ms were observed on N=1-6 separations 

throughout  Line 1 and for the northern portion of Line 3. The intrinsic 

ns modeled t o  match these observed val 

rizations occurring a t  depths general 1 

re 15 to  30 ms, the 

ater than  600 feet along 

Line 1. 

Several empirical re1 a t ionships  have been devel oped by the mining 

industry (personal communication, G, 0. Van Voorhis; Pelton e t  a1 ., 1976; 

Katsube, e t  a1 , 1976) which relate the electrical resistivity and 

polarization t o  the sulfide content of the rocks measured. I f  the modeled 



In real  i t y  c lay  mineral s, zeol f tes , and other mineral s a1 so give rise t o  

pol arf zat ion e f f ec t s .  Moore and Samberg ( 1979) repor t  the occurrence of 

pyri te  i n  acid-al tered rocks and a s  quartz-pyrite veins i n  Forminco 81. They 

a1 so note 1 oca1 concentratf ons of pyrite, gal ena , spha le r i t e  , chalcopyri te  , 
and pyr rhot i te  i n  CFSU 531-33 and CFSU #42-7. The major mineralizfng event 

appears t o  be mid-Tertiary i n  age and the present polar iza t ion  data  i s  too 

limited t o  speculate  on the net polar iza t ion  c h a r a c t e r i s t i c s  due t o  py r i t e ,  

c lay ,  and z e o l i t e  formation resulting from the present geothermal system. 

Y 

U 

Y 



INTERPRETED ELECTRICAL RES1 STIV ITIES 

GEOLOGICAL UNITS AT COVE FORT-SULPHURDALE 
v 

E l e c t r i c a l  
Resf s t i v i  t y  Po lar iza t ion  L ine 

Geologic U n i t  (ohm-m 1 (ms 1 Coverage - 
rt Q a l  -a1 1 uvi urn 

near-surface, above water tab le  20-50 0 - W/2 6, LL', 5, AA' 
be l  ow water tab1 e 10-20 - W/2 6, LL' , 5, AA' 

Ter t i a ry  Vol cani cs 
r3 

Tj ,  TO, TbC - bsh f l o w  t u f f s  
poor1 y we1 ded, probably a1 tered 5-10 - s/2 3; E/3 5, 4 

Tb, l ava  f lows 20-100 6-10 1, 2, 3,  6, AA' 

- E end AA' w Tbt - densely welded t u f f  100 

Cretaceous Sediments 

Kp - Pr i ce  River  Conglomerate 

Mesozoic and Paleozoic. Sediments 

W/2 1, N/2 3 



rl 

must be present as vadose water or  local perched aquifers. The 

low-resistivi t y  zone associated w i t h  the -known geothermal system a t  

Sulphurdale covers more than  four square miles. 

Y 

Plate I1 shows the modeled resistivity d i s t r i b u t i o n  for the depth 
3 

interval 1500-2000 feet. T h i s  I s  the deepest depth interval which can be 

modeled w i t h  reasonable confidence (being 1.5-2 a )  and corresponds t o  depths 

bel ow the water tab1 e 
v 

Dominantly h i g h  (50-300 ohm-m) resistivities are mapped north and east of 

Cove Fort on Lines 1, 2, 3, 6 ,  BB' , and LL' . The geothermal system, i f  

w present, i s  poorly expressed i n  these electrical data .  Resistivites of 

100-300 ohm-m seem i ncompati bl  e w i  t h  h igh  rock porosity f i 11 ed w i  t h  conductive 

thermal waters. Drill holes Forminco # 1 and CFSU #14-29 were terminated by 

drilling problems prior  t o  evaluating the deep reservoir potential i n  th is  

area (Union Oil Company, 1978b; 1979). 

area of 4-to-5 ohm-m resis ivit ies around Sulphurdale i s  bordered by 20-30 

W 

In contrast a coherent two-square-mile 

the volcanic rocks an 



speculative a t  these depths b u t  a resistive bottom i s  indicated for several of 

the low-resistivity zones which  occur a t  depths of 1500 t o  2000 feet. 

CONCLUSION 

Detailed numerical modeling of a substantial  resistivity data base has 

permitted a detailed characterization of the electrical resistivity t o  depths 

exceeding 2000 feet 

square miles i s  associated wi th  the Sulphurdale area. Union Oil Company well 

CFSU-#42-7 encountered saline f l u i d s  a t  temperatures of 344OF i n  thYs area 

A low (4-5 ohm-m) resistivity area of more t h a n  two 

(Union O i l  Co., 1 9 7 8 ~ ) .  Paleozoic rocks north and east of Cove For t  exhibit 

h i g h  resistivities (100-300 ohm-m) t o  depths exceeding 2000 feet and are not 

encouraging for the presence of a shallow h i g h  temperature geothermal 

reservoir. 

The resistivity method when interpre 

t o  lithologic changes and I s  useful for  t 

areas of a1 1 uvial cover. Hydrothermal f l  u i  d s  ri sing a1 ong steeply d i  ppi ng 

f au l t s  have been delineated i n  the 

tatively i s  very sensitive 

tension of surface mapping i n t o  

I 

1 

I 
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4d APPENOIX A 

COVE FORT-SULPHURDALE - RESISTIVITY DATA SUMMARY 

Len t h  APbende's" - iu - P1 a t e  Data Set - t ine Direction (1000 fee t )  Model s 

'w ,E/2 12 
S r 3,CTR,N/3 3,495, 

I11 PG f o r  UOC-1976 AA' N5OoW 24 
111 PG f o r  UOC-1976 BB' N300E 34 
I11 PG f o r  UOC-1976 LL' -East 45 W/5 ,CW/5 ,CTR ,CE/5 ,E/5 6,7,8,9,10 

w I V  MGS f o r  ESL-1978 l* East  16 CTR 11 
I V  MGS f o r  ESL-1978 2 N East  16 CTR 12 
I V  MGS f o r  ESL-1978 3* N15OE 15 CTR 13 
I V  MGS f o r  ESL-1978 4 S60oE 15 CTR 14 
I V  MGS f o r  ESL-1978 5 S750E 25 w/2 ,E/2 15; 16 
I V  MGS f o r  ESP-1978 6 East  16 CTR 17 

'V 0 

Pages A1 through A17 document a l l  final models The computed 
intrinsic r e s i s t i v i t y  values  are contoured i n  the same manner as the observed 
data ( P l a t e s  I11 and III) t o  f a c i l i t a t e  comparison. The body numbers and 
resistivities used i n  the computational models a r e  indicated f o r  each model 
The body numbers correspond t o  those on the in t e rp re t a t iona l  sec t ions  except  
i n  a r e a s  of  overlapping geometries where some adjustments have been made. W 
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