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ABSTRACT 

A detailed model has been developed of the 
Roosevelt geothermal field and its surround- 
ings. It involves a dissection of the ward overfolding and thrusting. Block 
three-dimentional gcoriictry of tho rock 
masses, and of the mass and energy flow 
systems operating within them. 

This sequence was involved in the Cre- 
taceous Sevier orogeny, with strong east- 

faulting followed in the Cenozoic, accom- 
panied by extensive volcanism ranging from 
the Eocene or Oligocene through the present. 

This model forms the "ground truth" for 
evaluating a new kind of geochemical reconnais- 
sance, multi-element analysis of surface 
microlayer samples. A fresh viewpoint of 
geothermal potential in the Milford Valley 
evolves from the study, 

The Roosevelt geothermal field lies near 
intersections of five geologic zones of 
major significance: 1) the Basin and Range/ 
Colorado Plateau Transition; 2)  the Inter- 
mountain Seismic Belt; 3) the Pioche Mineral 
Belt; 4)  a zone of late Tertiary and Quater- 
nary volcanism; 5 )  the geothermal belt o f  
Lund-Thermo-Roosevelt-Cove Fort. The crust 
is thin (around 25  km) and heat flow is 
high. A mantlc upward is apparently 
present along this eastern margin of thc 
Basin and Range province. 
boundaries, seismically very active, lic 
nearby to the east and south. 
volcanism in the immediate area involves a 
bimodal association of rhyolites and bnsalts, 
consistent with the crustal dynamics pictured 
here. Rhyolite domes and flows as young 
as 500,000 years confirm the presence of 
suitable shallow heat sources favorable for 
geothermal conditions. 

MaJor subplate 

Quaternary 

The gross structure of the region 1s 
typical of Basin and Range block faulting. 
The Milford Valley is a graben with the 
crystalline basement buried under more than 
10,000 feet of Cenozoic clastics and vol- 
canics. The horst blocks to east and west 
consist of Precambrian metamorphic rocks 
covered by a miogeosynclineal sequence of 
carbonates and well-sorted sandstones 
ranging in age from Eocambrian through 
Jurassic. 

East of the Milford graben lies the horst of 
the Mineral Range, with the Roosevelt field 
between them. The horst is a regional struc- 
tural high in this area: 
and schists are exposed o r  covered only by,a 
few hundred feet of alluvium. 

Precambrian gneisses 

The Precambrian rocks are cut by a very large 
granitic pluton 20 to 30 m.y. old. The geothermal 
field lies within the roof and outer margins of 
this pluton, which is itself cut, a few miles 
east of the field, by ten rhyolite domes dated 
between 0.6 and 0.5 m.y. 

Structurally, this part of the Milford graben 
and the Mineral Range is cut by four major fault 
systems, New air photo interpretation has shown 
that a sct of WNW-trending faults typified by 
thc Ncgro Mag Wilsh fault arc vertical right- 
handed strike-slip faults of major structural 
importance, which slice the basement into a 
series of separate blocks. A second set of N- 
trending normal faults are currently actlve in 
the continuing deepening of the Milford graben: 
the fault scarps are well-developed, and some of 
the faults involve dip slip of as much as 
l,SOO1. 
extends over thirty miles through the Milford 
Valley west of the field and is interpreted as 
a major zone of strike-slip movement, with focal 
depths greater than 10 km. The fourth system of 
faults trends ENE parallel to a major lineament, 
obvious in satellite imagery, which can be 
traced into and across the Milford Valley from 
the Pavant Ilange. 
Range near Pinnacle Pass and its effects on 
basin geometry are clearly displayed in the 
gravity and magnetlc data. To the south, the 
basin has a simple form at depth. 
the range front fault system is displaced east- 
ward, and the basin is shallower and much more 
complex in shape. Faults of the ENE system are 
less numerous than the others, but are important 
zones of right-handcd strike slip. 

A mcijor zone of NNE-trending faults 

It cuts the northern Mineral 

To the north, 
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These f a u l t  systems have been mapped i n  
d e t a i l  i n  t h e  Milford Valley and t h e  Mineral 
Range. The shallow a l l u v i a l  cover  i s  obvious ly  
incapable o f  sus t a in ing  and t r a n s m i t t i n g  s i g n i f :  
can t  stresses and t h e  f a u l t  traces a t  s u r f a c e  
simply express  t h e  response o f  t h e  cover t o  
displacements occuring a t  g r e a t e r  depths i n  mort 
consol ida tcd  ma te r i a l .  The s u r f a c e  t r a c e s  t h e n  
fo re  tend  t o  be i r r e g u l a r  and d iscont inuous ,  bul 
provide exce l l en t  i nd ica t ions  o f  zones o f  ac t ivc  
f a u l t i n g  a t  depth,  and p o t e n t i a l  pathways f o r  
geochemical t r a n s p o r t .  

The Opal Mound f a u l t  i s  enigmatic,  as 
i t s  s t r i k e  l i e s  between t h e  N and NNE 
t r ends  of t h e  main f a u l t  systems. Over 
it, t h e  ground su r face  i s  downdropped 
a few t e n s  o f  f e e t  t o  the  east, and 
g rav i ty  d a t a  show t h e  alluvium th ickens  
abrupt ly  t o  t h e  east, almost 165 ' .  
Accordingly, i t  has  usua l ly  been t r e a t e d  
as a normal f a u l t  and assumed t o  d i p  
e a s t .  However, geothermal wells e a s t  
o f  it have not i d e n t i f i e d  i t  a t  depth 
with any c e r t a i n t y  and i t  may 'in fact 
be v e r t i c a l  o r  d i p  west: 
ment on i t  may be d i f f e r e n t  than  ear l ier  
movement. 

p re sen t  move- 

The a l l u v i a l  cover  between t h e  Opal Mound 
f a u l t  and t h e  Mineral Mountains ranges up 
t o  about 700', be ing  300' i n  wells 3-1, 
14-2 and 13-10, nea r ly  500' i n  72-16 and 
about 600' i n  52-21. Over t h e  narrow h o r s t  
west o f  t h e  Opal Mound f a u l t  it i s  less 
than a hundred f e e t ,  
th ickens  progress ive ly  to  about 3, oobl 
i n  t h e  c e n t e r  o f  t h e  Milford Valley, 
where i t  o v e r l i e s  a th ick  wedge o f  T e r t i a r y  
c l a s t i c s  and volcanics  t h a t  t h i n  l a t e r a l l y  
t o  zero a t  t h e  edges o f  t h e  v a l l e y  and a r e  
evidenced only  i n  seismic d a t a  and i n  t h e  
deep t e s t  i n  t h e  va l l ey ,  Acord 1-26, 

West o f  t h a t  it 

The g ross  s t r u c t u r e  and t h e  three-dlmen- 
s iona l  geometry o f  t h e  rock masses i n  t h e  
Roosevelt a r ea  i s  thus  r e l a t i v e l y  simple.  
The known geothermal r e s e r v o i r  l i e s  
between t h e  Mineral Range and t h e  Opal 
Mound f a u l t .  
d r i l l e d  , seven commercially success fu l  
( P h i l l i p s  3-1, 54-3, 13-10, 25-15, and 12- 
35; ATO's 14-2 and 72-16). The success- 
f u l  wells ranged i n  depth from 12541 
(72-16) t o  around 7500'. 

Twelve deep tests have been 

Key unsuccessful wells inc ludu  9-1, west 
o f  t h e  Opal Mound f a u l t ,  which showed 
BHT o f  446' E: and extrcincly sini l l1  flow: 
t h i s  l ed  t o  t h e  consensus t h a t  t h e  Opal 
Mound f a u l t  s e a l s  t h e  f i e l d  and i s  i t s  
western boundary. To the  south ,  52-21 
i s  considered t o  be beyond t h e  southern 
boundary with i t s  BtI'I' of 402' and no flow. 
The no r th  and e a s t  boundaries are  very inde- 
f i n i t e l y  known, and a r e  gene ra l ly  def ined  
by t h e  hea t  flow p a t t e r n  measured i n  
shallow wells, 

F i f t y - t h r e e  holes with tempera ture  g rad ien t s  
and thermal conduct iv i ty  d a t a  are a v a i l a b l e  f o r  
a hea t  flow map. 
i s  profoundly influenced by upflow of hot b r i n e s  
along t h e  Opal Mound and Negro Mag Wash f a u l t s  
and o t h e r  p a r a l l e l  f a u l t s ,  and by a near -sur -  
f ace  plume o f  l a t e r a l l y  moving b r i n e  below t h e  
northwest p a r t  o f  t he  area: t h e r e  are ind ica-  
t i o n s  o f  upward leakage o f  ho t  b r i n e s  along t h e  
Negro Mag Wash f a u l t  west o f  t h e  Opal Mound 
f a u l t ,  i n  t h e  zone t h a t  t r ends  toward t h e  Acord 
well, 1-26. Another lobe i n  t h e  hea t  flow 
p a t t e r n  has been mapped e a s t  o f  t h e  f i e l d .  

The pa t t e rn  o f  shallow g r a d i e n t s  

Separa t ing  conductive and convec t ive  reg ions  
i s  very d i f f i c u l t ,  and the  hea t  flow p a t t e r n  so 
f a r  mapped may be a poor guide t o  t h e  r e a l  
l oca t ion  and a r e a l  ex ten t  o f  r e s e r v o i r  condi t ions .  
Gradients f a l l  west o f  t he  Opal Mound f a u l t ,  bu t  
then r ise  aga in  west of a major zone o f  N- 
t r end ing  f a u l t s .  
da t a  from wells i n  t h e  cen te r  o f  t h e  Milford 
Valley,  t h i s  i nd ica t e s  reserb' ior cond i t ions  may 
well e x i s t  t h e r e .  The Acord well achieved com- 
mercial  r e s e r v o i r  temperatures but  produced no 
flow. 

In combination with chemical 

Plumes o f  geothermal b r i n e  a r e  c a r r i e d  WNW- 
ward by t h e  shallow groundwater flow wi th in  the  
alluvium. Al luv ia l  aqu i f e r s  va ry  i n  transmis- 
s i v i t y  from about 1000 t o  more than  40,000 f t 2 /  
day; t h e  h ighe r  va lues  a r e  f o r  wel l - sor ted ,  
coarse  c l a s t i c s  i n  t h e  va l l ey  c e n t e r .  
l i c  conduc t iv i ty  has been es t imated  a t  0.1 t o  
10 f t . / day  i n  t h e  alluvium, and 10'6 t o  
f t . / day  i n  t h e  Te r t i a ry  sequence below i t .  
Depths t o  water  t a b l e  a re  a few t e n s  o f  f e e t  
i n  much o f  t h e  va l l ey  but i n c r e a s e  t o  two o r  
t h r e e  hundred f e e t  i n  the area o f  t h e  geothermal 
f i e l d ,  nea r  t h e  edge of t he  Range. 

Hydrau- 

Analyses o f  groundwater i n  wells and sp r ings  
averages s l i g h t l y  l e s s  than 600 mg/l TDS. The 
geothermal b r ines ,  i n  con t r a s t ,  show 6,000 t o  
7,000 mg/l TDS. There i s  an extreme chemical 
con t r a s t  betwecn t h e  typ ica l  b a s i n  f i l l  a q u i f e r s  
of t h e  va l l ey ,  which a re  calcium su lpha te s  and 
b icarbonates  and t h e  almost pu re  sodium 
ch lo r ide  b r i n e s  of t h e  f i e l d .  Groundwater we l l s  
northwest o f  t h e  f i e l d  show mixtures  o f  b r ine  
and groundwater, as expected from t h e  known plume 
of b r ine  i n  t h a t  a r ea  but we l l s  west o f  t h e  
southern p a r t  o f  t he  f i e l d  show t h e  same mixing, 
implying e i t h e r  t h a t  the Opal Mound f a u l t  i s  
not  sea led  or t h a t  t he re  i s  ano the r  zone o f  
leakage west o f  it i n  the Milford Valley.  

The d i f f i c u l t i e s  of de f in ing  t h e  boundaries 
o f  t h i s  f i e l d  have been s t r e s s e d  above. 
dry  wells have discouraged f u r t h e r  exp lo ra t ion  
t o  t h e  south  and west and boundaries have been 
drawn t h e r e  a long  f a u l t  zones. To t h e  nor th ,  
high temperature grad ien ts  con t inue  f o r  almost a 
mile beyond t h e  northernmost success fu l  well. 

Hot, 

150 



To t h e  eas t  the g rad ien t s  f a l l ,  but t h e  boun- 
da ry  seems l i k e l y  t o  be economically determined 
r a t h e r  than a geologic  break. 

The well con t ro l  i s  inadequate t o  t r u l y  de- 
f i n e  the  f i e l d  at  t h i s  ea r ly  s t age  of  develop- 
ment. W i t h i n  t h e  main area o f  d r i l l i n g  one can, 
however, deduce t h e  general  geometry o f  t h e  rock 
masses. The se l f - sea l ed  cap has narrow projec- 
t i o n s  up t o  su r face  along t h e  Opal Mound and 
Negro Mag Wash f a u l t s ;  it i s  gene ra l ly  up t o  
1,000' deep near t h e  Opal Mound f a u l t  and i s  
deeper  both west and e a s t  o f  It. 
t h e  cap and the top  of  t he  r e s e r v o i r  i s  s l i g h t l y  
less than 2,0001 deep where t h e  Opal Mound and 
Negro Mag Wash f a u l t s  i n t e r s e c t .  
i s  nea re r  1, 2001, but becomes p rogres s ive ly  
deeper t o  the e a s t  and west, and r a p i d l y  deepens 
below 7,5001 t o  t h e  south.  North o f  Negro Mag 
Wash ava i l ab le  d a t a  a r e  very scanty.  
o f  t h e  r e s e r v o i r  i s  between 1,800' and 4,500' .  

The base of 

A t  72-16 i t  

The top 

Once t h e  top of t h e  r e s e r v o i r  has been pene- 
t r a t e d ,  t h e  wel ls  become isothermal .  None o f  
t h e  we l l s  have reached the  bottom o f  t h e  
r e s e r v o i r .  

The r e s e r v o i r  i s  hot-water doniinated .o Sub- 

Pressure i s  around 2250 ps i .  

su r f ace  temperatures reach well  over  500 F 
and successful  we l l s  produce over 1 mi l l i on  
l b / h r  of f l u ids .  

Geotherrnmeters g ive  estimated temperatures 
up t o  563' F t h a t  agree well with observed 
temperatures and suggest  t he  f l u l d s  have rcached 
equi l ibr ium with t h e  g r a n i t i c  r e s e r v o i r  rocks 
a t  r e s e r v o i r  temperature.  Several  chemical 
arguments show t h e  r e s c r v o l r  volumc i s  l a r g c  
compared t o  the  discharge,  and t h e  f l u i d s  
have a long residence time. I n t e r s e c t i o n s  w l t h  
f r a c t u r e  zones provide a l l  t h e  production; 
t h e r e  i s  e s s e n t i a l l y  no i n t e r g r a n u l a r  porosi ty .  
Strong convective movement and mixing 1s 
probably occurr ing on major through-going 
f r a c t u r e s .  
i n  f l u i d s  from d i f f e r e n t  producing we l l s .  

There is l i t t l e  chemical v a r i a t i o n  

Roosevelt llot Springs watcr was c s sc r i t i a l ly  
i d e n t i c a l  t o  r e s e r v o i r  f l u i d s  and t h c  
Roosevelt seep shows on ly  a small component of 
co ld  groundwater. Detai led chemical evaluat ions 
show t h a t  waters i n  9-1 and 52-21 show composi- 
t i o n s  compatible with a mixture of  hot  b r i n e  
p l u s  about 10% co ld  groundwater, perhaps r e -  
f u t i n g  t h e  idea they a r e  not i n  communication 
with the  main p a r t  o f  t h e  r e s e r v o i r .  
o f  t h a t  idea,  Na-K-Ca geothermetgy f o r  well 9-1 
does ind ica t e  504' F (BHT i s  446 

In  support 

F) .  

The r e s e r v o i r  f l u i d  i s  der ived from l o c a l  r a in -  
fa l l  and snowmelt,based on oxygen and hydrogen 
i s o t o p e  data .  Tri t ium content ( l e s s  than 1 TU) 
confirms t h e  r e l a t i v e l y  long residence time. 

Flow pa t t e rns  wi th in  t h e  r e s e r v o i r  a r e  hard 
t o  i n f e r ,  but probably involve upward convective 
movement i n  the  zones of the  Opal Mound and Negro 
Mag Wash f a u l t ,  r i s i n g  t o  t h e  shal lowest  parts of 
t h e  r e sc rvo l r ,  wi th  downward movement f u r t h e r  
e a s t  and a t  t he  southern boundary. 
t h e  top of the  r e s e r v o i r  has mainly been up the  
major f a u l t s  which have probably had a h i s t o r y  
of episodes of  s e a l i n g  a l t e r n a t i n g  with re-opening 
by renewed f a u l t i n g .  

Leakage from 

A t  Surface,  opa l ine  s i n t e r  depos i t s  v a r i -  
ously est imated t ts  d a t i n g  back from 35,000 
t o  350,000 years)  occur  along the  Opal Mound 
and Negro Mag Wash f a u l t s ,  nad t h e i r  branches,  
Deposits west of  t h e  Opal Mound f a u l t  
confirm t h a t  geothermal f l u i d s  once leaked 
t h e r e ,  Whether or not t h e  zone is  now ho t  
but dry. 
s i n t e r  and cemented alluvium. 

Hor ground e x i s t s  around a r e a s  o f  

Steam and o t h e r  gases  (including helium, 
radon, COS and CS2) leak i n  several  a r e a s .  
The Negro Mag Wash f a u l t  is a major zone of 
de-gassing, with steam, C02, H2S and o t h e r  
bases being de tec t ed ,  and w i t h  depos i t s  
o f  sulphur ,  mercury and arsenic .  Sulphur,  
and sometimes r e a l g a r ,  a r e  c o n s t i t u e n t s  o f  
t h e  s i n t e r .  Radon f l u x  i s  r e l a t e d  t o  
f a u l t s ,  i nc lud ing  a branch west of  t h e  Opal 
Mound f a u l t .  

Present  day l i q u i d  discharge i s  confined 
t o  t h e  Roosevelt secp, but s igns  o f  leakage 
i n  h i s t o r i c  timcs are evident i n  Negro Mag 
Wash, west o f  t h e  Opal Mound f a u l t .  Surface 
a l t e r a t i o n  o f  t he  alluvium by acid s u l p h a t e  
waters formed whcre geothermal f l u i d s  
reach su r face ,  produces cxtensive a l u n i t e  
along with t h e  p r e c i p i t a t i o n  of  opal ( t he  
s i l i c a  con ten t  o f  r e s e r v o i r  f l u i d  is  up t o  
380 ppm). 

In  t h e  s o i l s ,  a r s e n i c  and mercury anoma- 
l i e s  have been mapped around t h e  i n t e r e s c t i o n  
of the Opal Mound and Negro Mag Wash f a u l t s ,  
and i n  a second a r e a  around t h e  Opal Mound 
i t s e l f .  Thc a r sen ic  p a t t e r n  i s  similar 
on t h e  two sidcs o f  t h e  Opal Mound f a u l t  
but mercury is Concentrated west of  it nor th  
o f  Ncgro Mag Wash, and e a s t  o f  it i n  t h e  main 
urca of t h e  f i c l d  south of t he  Wash. 
Othcr elcments a r e  concentrated a t  and nca r  
t h c  Opal Mound f a u l t :  tungsten a t  t h e  f a u l t  
and antimony 15001 west. T i n ,  thorium and 
broad l i t h i u m  anomalies have a l s o  been 
rccorded. 

In a new survey, about t h ree  hundred 
snmplcs of t h e  s u r f a c e  microlayer were c o l l e c t e d  
and analyzed by Barr inger  Resources, Inc.  from 
an a rea  t e n  miles square,  centered one mile 
west of  we l l  9-1. Induct ively coupled plasma 
spectrometry,  and o t h e r  techniques were 
used f o r  determinat ion o f  a wide v a r i e t y  o f  
elements and ions:  A l ,  Fe, Ca, Mg, T i ,  &I, 
Na, K, P, Be, Cd, C r ,  Cu, N i ,  S r ,  Th, V, 
Mo, Ag, S i ,  Ba, Hg, Sb, A s ,  Se, Rb, Li, 
Cs, F, C1,  PO4, NOS, SO4, B ,  Rn. 

Conventional s o i l  samples were taken a t  
t h e  same s i t e s  a s  89 of  t h e  microlayer 
samples. Somparisions ind ica t ed  t h e  l a t t e r  
gene ra l ly  provided sha rpe r  anomalies with 
g r e a t e r  c o n t r a s t  t o  background. 

The r e s u l t s  show t h a t  the A s ,  Sb and 
Cs anomalies a r e  t h e  most c l e a r l y  r e l a t e d  t o  
t h e  geothermal f e a t u r e s ,  wtih highs l o c a t e d  
nea r  t he  Opal Mound and a t  the  i n t e r s e c t i o n  
of t h e  Opal Mound and Negro May Wash f a u l t s .  
Other anomalies i n  t h e s e  elements a r e  s t r u n g  
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along the  WNW-trcnding f a u l t  zone of t h e  REFERENCES 
Negro Mag Wash and S a l t  Cove f a u l t s ,  and 
a conspicuous anomaly was mapped where Atkinson, D. J. and T. W. Meyer, 1980. Low 
t h i s  zone i n t e r s e c t s  major NNE- and N -  Cost Airborne Geochemical Detect ion a n r  
t rending f a u l t s ,  about a mile  north o f  Evaluation. Geothermal Resources Council, 
t h e  Acord wel l .  TRANSACTIONS Vol. 4, September 1980. 
w i t h  some o f  t h e s e  highs but not  w i t h  
o t h e r s .  

Mercury highs co inc ide  

Many o t h e r  elements d i s p l a y  anomalous 
highs o r  lows i n  t he  same areas as t h c  As-Sb- 
Cs anomalies. 

A p a t t e r n  found i n  most of t h e  p l o t s  
of l a t e r a l  v a r i a t i o n  f o r  i nd iv idua l  
elements i nvo lves  subdued v a r i a t i o n  i n  
t h e  area south of  t he  Negro Mag Wash f a u l t  
and west o f  t h e  Opal Mound f a u l t ,  c o n t r a s t -  
ing w i t h  markedly g r e a t e r  v a r i a t i o n  no r th  
of Negro Mag Wash and t h e  a r e a  of t h c  f i e l d  'I'his work was conducted under D.O.E.  Cooperative 

Agrement No. DE-FC07-791D12062 
I n  t he  most i ded l  circumstances,  t h e  

geothermal e x p l o r a t i o n i s t  would l i k e  geo- 
chemical t o o l s  t h a t  involve s t r ic t ly  v e r t i c a l ,  
uniform upward movement o f  somc pa th f inde r  
element, o r  group of  elements,  t h a t  move t o  
t h e  su r face  above the  geothermal r e s e r v o i r  
and become f i x e d  i n  abnormdl concentrat ions 
i n  t h e  s o i l  o r  su r face  microlayer ,  con- 
venient ly  ready t o  d e l i n e a t e  t h e  shape 
and s i z e  o f  t h e  r e s e r v o i r  below. 
such an anomalous a rea  would be equivalent  
t o  mapping t h e  a r e a l  ex ten t  o f  t h e  geo- 
thermal f i e l d  i t s e l f .  

Mjpplng 

Such a dream i s  un l ike ly  t o  be f u l f i l l e d ,  
of course. In s t ead  one has,  i n  r e a l i t y ,  
f a u l t  and f r a c t u r e  zones which c a r r y  f l u i d s  
and pa th f inde r s  p r u f e r e n t i a l l y ,  so t h a t  t he  
surface expression of  t h e  hrea o f  t h e  
r e se rvo i r  i s  d i s t o r t e d  by "spikes" re- 
l a t e d  t o  t h e s e  conduits.  Even worse, t h e  
conduits w i l l  probably be ob l ique  r a t h e r  
than v e r t i c a l ,  and the  anomalies a t  s u r -  
face may thus be displaced r e l a t i v e  t o  
the  a rea  of  o r i g i n .  

This i s  t h e  same problem one has i n  
temperature g rad ien t  work, where one would 
l i k e  t o  be dea l ing  with simple conductive 
heat  flow, abnormally high immedlately 
over and around the  r e s e r v o i r .  

. 

However, t h e  r e s u l t s  of  t h e  s u r f a c e  
microlayer work, i n t e r p r e t e d  i n  d c t o i l ,  
demonstrate t h e  value of t h e  technique,  
which i s  a low c o s t  method o f  geochemical 
reconnaissance (Atkinson and Meyer, 1980). 
The d a t a  suggest  geothermal s i g n a t u r e s  
a r e  present  a long t h e  Negro Mag Wash- 
S a l t  Cove f a u l t  zone f o r  as much a s  f i v e  
miles west o f  t h e  known f i e l d .  Whether these 
a r e  r e l a t e d  t o  l a t e r a l  movement o r  hot  
near-surface b r i n e s ,  o r  t o  upward leakage 
of b r ine  from geothermal zones t o  t h e  
west is not c l e a r ,  but s e v e r a l  l i n e s  o f  
evidence favor  t h e  l a t t e r  i n t e r p r e t a t i o n  
and encourage t h e  p o s s i b i l i t y  of add i t iona l  
geothermal d i scovc r i e s  i n  t h e  Mllford 
Valley. 
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