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Abstract 
M t .  Cayley i s  a deep ly  dissected m u l t i p l e  

p l u g  dome i n  t h e  C e n t r a l  G a r i b a l d i  Bel t ,  125 
k i l o m e t r e s  no r th  of Vancouver B.C. Potassium argon 
dates from t h e  c e n t r a l  edifice range from 5.7 t o  
0.6 Ma whereas p e r i p h e r a l  domes g i v e  dates as 
young as 0.11 Ma. The base of t h e  complex and 
u n d e r l y i n g  c r y s t a l l i n e  b a s e m e n t  r o c k s  h a v e  
undergone i n t e n s e  hydro the rma l  a l t e r a t i o n  i n  a 
zone t h a t  c o n t a i n s  warm s e e p s  o f  high C 1  - SO4 
water. R e s i s t i v i t y  and m a g n e t o t e l l u r i c  s u r v e y s  
h a v e  d e f i n e d  a c o n d u c t i v e  anomaly  (< 100 m )  
beneath t h e  altered zone and diamond d r i l l i n g  has  
confirmed thermal g r a d i e n t s  as high as 105°C/km. 
Fol lowing work by the Geological Survey of Canada 
beginning i n  1979 t h e  area was des igna ted  by t h e  
P r o v i n c i a l  Government  a s  a KGRA a n d  i n  1 9 8 3  
O'Brien Resources acquired and began e x p l o r a t i o n  
of parcel G 3  which i n c l u d e s  t h e  p r i n c i p a l  anomaly. 
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Fig. 1. Index map w i t h  l o c a t i o n s  of M t .  Cayley 
a n d  o the r  p r i n c i p l e  v o l c a n o e s  of  t h e  
G a r i b a l d i  Volcanic  Belt. 

I n t r o d u c t i o n  : 
Geothermal e x p l o r a t i o n  i n  t h e  G a r i b a l d i  

Volcanic  Belt has  focussed mainly on Meager Mtn. 
(Fa i rbank  e t  a l . ,  1981) where deep d r i l l i n g  by 
B.C. Hydro has confirmed t h e  p re sence  of a h igh  
t e m p e r a t u r e  ( >25OoC)  h y d r o t h e r m a l  s y s t e m .  
E x a m i n a t i o n  o f  o t h e r  v o l c a n i c  c e n t r e s  i n  t h e  
c e n t r a l  Gar iba ld i  Belt has  i d e n t i f i e d  M t .  Cayley 
as a p o t e n t i a l  target (Souther  1980). Mapping by 
t h e  Geo log ica l  Survey o f  Canada was followed by 
t h e  d r i l l i n g  o f  f i v e  thermal g r a d i e n t  holes. I n  
a d d i t i o n  c o n t r a c t s ,  funded.by G.S.C. were l e t  t o  
carry o u t  geophys ica l  (Shore, 198 1 , 1983 ; Phoenix 
Geophysics,  1983) and geochemical (Ryder, 1983; 
C l a r k  e t  al . ,  1980) su rveys  o f  t h e  area. I n  1982 
t h e  B r i t i s h  Columbia Depar tmen t  of Mines a n d  
Petroleum Resources made s i x  parcels a v a i l a b l e  for  
l e a s i n g  under t h e  new Geothermal Act. P a r c e l  G3, 
which i n c l u d e s  the  main edifice of M t .  Cayley was 
a c q u i r e d  by O ' B r i e n  R e s o u r c e s  who c o n d u c t e d  
a d d i t i o n a l  e x p l o r a t i o n  work du r ing  the  summer of 
1983. T h i s  paper p r e s e n t s  a summary of data from 
a l l  sou rces .  

Geology : 
The G a r i b a l d i  Volcanic Belt can be d i v i d e d  

i n t o  three nor th - t r end ing ,  en  echelon segments.  
The c e n t r a l  part ,  which i n c l u d e s  M t .  Cayley l ies 
n o r t h  and west o f  M t .  Gar iba ld i  i n  the s o u t h e r n  
Coast Mountains (F ig .  1 ) .  The b e l t  is u n d e r l a i n  
by p l u t o n i c  and metamorphic rocks of t h e  l a t e  
Mesozoic  a n d  e a r l y  T e r t i a r y  Coast C r y s t a l l i n e  
Complex on which a s u r f a c e  of h i g h  relief was 
eroded pr ior  t o  e r u p t i o n  of t h e  Gar iba ld i  B e l t  
v o l c a n o e s .  The basement  s u r f a c e  unde r  t h e  M t .  
Cayley v o l c a n i c  p i l e  slopes s t e e p l y  west from a n  
e l e v a t i o n  of more t h a n  1760 meters nea r  its c e n t r e  
t o  less than  245 metres a t  t h e  d i s ta l  end o f  flows 
i n  Squamish Valley.  

The p r e c i p i t o u s  c e n t r a l  e d i f i c e  i s  a 
composite, d a c i t e  p l u g  dome t h a t  was emplaced 
d u r i n g  a t  least two stages of vo lcan ic  a c t i v i t y  
(Fig.  2)  d u r i n g  which a total  of about  20 c u b i c  
kilometers of l a v a  and p y r o c l a s t i c  breccia were 
e rup ted .  The first, or M t .  Cayley stage, i n c l u d e s  
a lower breccia u n i t  t h a t  rests either d i r e c t l y  on 
c r y s t a l l i n e  basement rocks or is separated from 
them by a l a y e r  o f  o l d e r  col luvium and t a l u s .  
The b r e c c i a  is o v e r l a i n  by t h i c k  dacite flows and 
t h e  e n t i r e  lower assemblage is p i e r c e d  by a n  
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0 Kilometres 1 

1 
Fig. 2. Geologic map of M t .  Cayley and ad jac2n t  

basement t e r r a n e .  

i n t r u s i v e  s p i n e  o f  d a c i t e  t h a t  forms the summit of 
M t .  Cayley. The a d j a c e n t  summit o f  P y r o c l a s t i c  
Peak was formed d u r i n g  the la ter ,  Vulcan's Thumb e_-_. - K Ar Ar40 
S t a g e  
f l o w s ,  
b u r i e d  
Cayley 
deep ly  

*ample 
when a t h i c k  a s s y m e t r i c a l  p i l e  o f  dacite - Number L i t h o l o g y  

domes and p y r o c l a s t i c  d e p o s i t s  p a r t i a l l y  
t h e  sou thwes te rn  f l a n k  o f  the  o l d e r  M t .  1 d a c i t e  

2 d a c i t e  
e d i f i c e .  T h i s  composite c e n t r a l  p i l e  was 3 d a c i t e  
dissected by w e s t e r l y  f lowing streams p r i o r  4,5 r h y o d a c i t e  

t o  -the Shove lnose  S t a g e .  T h i s  f i n a l  s t a g e  o f  6 
a c t i v i t y  began wi th  t h e  e f f u s i o n  o f  dacite l a v a  798 

i n  upper Shovelnose Creek and culminated 
t h a t  flowed west i n t o  Squamish v a l l e y  from a vent  

w i t h  the  
emplacement o f  two small s a t e l l i t i c  domes, each 
a b o u t  300 m h i g h  a n d  s l i g h t l y  l ess  t h a n  a 
k i l o m e t e r  i n  diameter .  

9 
10 

Turbid Creek canyon exposes  basement rocks  
and  s u b v o l c a n i c  c u p o l a s  c l o s e  t o  t h e  c e n t r a l  Table 1 
c o n d u i t  system. I n  t h a t  area rocks  i n  the  basal 
p a r t  o f  the M t .  Cayley p i l e  have undergone i n t e n s e  
hydrothermal  a l t e r a t i o n .  The basement g n e i s s  is 
i n t r u d e d  by glass-rimmed dacite cupo las  and c u t  by 
n o r t h - t r e n d i n g  f r a c t u r e s  a d j a c e n t  t o  which t h e  
c r y s t a l l i n e  rock is a l t e r e d  t o  c l a y .  S e v e r a l  warm 
s e e p s  i s s u e  from t h e s e  basement f r a c t u r e s  and from 
g l a s s y  s e l v a g e s  of d a c i t e  cupolas .  

d a c i t e  
d a c i t e  

d a c i t e  
d a c i t e  

Lab % - -  
UBC 1.01 
UBC 1.74 
UBC 1.19 
TI 1.33 

1.34 
TI 1.51 
TI 1.06 

1.06 
UBC 1.28 
UBC 1.66 

... 
10-6cc/q 

0.0072 
0.0146 
0.0145 
0.028 
0.032 
0.032 
0.045 
0.033 
0.191 1 

0.3663 

I 

4.1 
13.2 
7.7 
4.3 
4.7 
6.6 
4.3 
6.0 
5.3 
9.7 

- Date Ma 

0.18 5 0.05 

0.313 2 0.054 
0.6 2 0.4 
0.6 2 0.4 
0.6 2 0.3 
0.8 2 0.4 

3.8 2 0.7 
5.7 2 0.6 

0.21 2 0.02 

1.1 2 0.3 

Whole rock K-Ar  age d a t e s  from l o c a t i o n s  
shown on Fig. 2. ( c o n s t a n t s :  AB =4.96 x 
10-10yr-1, A, ~ 0 . 5 8 1  x 10'10yr'l, 4o/K = 
1.167 x 10-4). Samples l is ted i n  o r d e r  of 
i n c r e a s i n g  a g e  r e g a r d l e s s  o f  
s t r a t i g r a p h i c  p o s i t i o n .  UBC ( U n i v e r s i t y  
o f  B r i t i s h  C o l u m b i a ) ,  T I  ( T e l e d y n e  
I s o t o p e s ) .  
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S o u t h e r  

Whole rock K-Ar d a t i n g  by R.L. Armstrong a t  
U.B.C. and Teledyne I s o t o p e s  ( T a b l e  1) s u g g e s t  
t h a t  M t .  Cayley has  been e p i s o d i c a l l y  a c t i v e  for 
almost  6 m i l l i o n  years. The 5.7 Ma date on d a c i t e  
n e a r  t h e  base of t h e  M t .  Cayley s u c c e s s i o n  is 
o l d e r  t han  t h e  basal Meager Mtn. rocks (ca 3 Ma). 
A s i n g l e  d a t e  from t h e  younger,  Vulcan 's  Thumb 
s u c c e s s i o n  ( 3 . 8  Ma) s u g g e s t s  t h a t  i t  i s  
approximately coeva l  with e a r l y  a c t i v i t y  a t  Meager 
Mountain whereas f o u r  d a t e s  from f lows and domes 
o f  t h e  Shovelnose success ion ,  r ang ing  from 0.11 t o  
1.1 Ma, are approx ima te ly  t h e  same age as t h e  
younger a n d e s i t e  of Meager Mountain. 

Geophysics: 
The deployment o f  geophysical su rveys  on M t .  - - -  

Cay l e y  has  been- cons  t r a i n e d  by p r e c i p i t o u s  t e r r a n e  
i n  the  c e n t r a l  p a r t  of t h e  Complex. I n  1980 a D.C. 
r e s i s t i v i t y  s u r v e y ,  u s i n g  a c o n v e n t i o n a l  
d i p o l e - d i p o l e  a r r a y  and 3 kw t r a n s m i t t e r ,  was 
carried o u t  a l o n g  two l i n e s  p a r a l l e l  t o  uppe r  
Shovelnose Creek (Fig.  3). An e l e c t r o d e  spac ing  of 
300 metres was used and,  where p o s s i b l e ,  data were 
ob ta ined  from n = 1 through 8, prov id ing  appa ren t  
r e s i s t i v i t y  t o  a d e p t h  o f  a b o u t  600 metres. 
P s e u d o s e c t i o n s  (F ig .  4 )  p l o t t e d  from t h i s  data 
d e f i n e  s e v e r a l  conduc t ive  zones (< 100 ohm-metres) 
i n  rock having a background r e s i s t i v i t y  o f  1000 t o  
5000 ohm-metres (Shore,  1980). 

MT-5+ A Dipole-dipole resistivity 
A-A' Survey line - Pseudo section.Fig.4 
Pole-pole resistivity 
c"; Survey area 

Borehole 

Fig.  3 .  Map w i t h  l o c a t i o n s  
of d i p o l e - d i p o l e  
a n d  p o l e - p o l e  
r e s i s t i v i t y  
a r r a y s ,  magne to -  
t e l l u r i c  s t a t i o n s  
a n d  t h e r m a l  
g r a d i e n t  bo reho les  

Fig.  4. P s e u d o s e c t i o n  
and i n t e r p r e t -  
a t i o n  o f  t h e  
c e n t r a l  p a r t  of 
d i p o l e - d i p o l e  
l i n e  A - A '  
( l o c a t i o n  shown 
o n  F i g .  3 )  
( f r o m  S h o r e ,  
1981 1. 

* S  PSEUDOSECTION L ine A -  A '  
N 4  

a =300r 

-2001 
u) 
$ -400 

5 -600 
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n =3 
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I n  o r d e r  t o  u n a m b i g u o u s l y  d e f i n e  t h e  
l o c a t i o n  of these r e s i s t i v i t y  anomalies  r e l a t i v e  
t o  t h e  d i p o l e  l i n e s  t h e  G e o l o g i c a l  S u r v e y  
conduc ted  a more detailed s u r v e y  (Shore 1983)  
us ing  a m u l t i p l e  pole-pole (E-Scan) array. T h i s  
survey de f ined  t h e  e a s t e r n  edge of a conduc t ive  
anomaly ( ~ 1 5 0  ohmmeters) t h a t  is open westward, 
toward the zone of i n t e n s e  a l t e r a t i o n  su r round ing  
the  Turbid Creek warm springs (F ig .  .3). 

M a g n e t o t e l l u r i c  data collected by Phoenix 
Geophysics Ltd.  under c o n t r a c t  t o  t h e  Geological 
Survey i n  1983 p r o v i d e s  a d d i t i o n a l  data on t h e  
deep thermal s t r u c t u r e .  A Phoenix Model MT-1 
m a g n e t o t e l l u r i c  s y s t e m  was i n s t a l l e d  and  r u n  
o v e r n i g h t  a t  f i v e  l o c a t i o n s  on and around M t .  
Cayley (Fig.  3). The data from s t a t i o n s  3 and 4 
(Fig.  5 )  s u g g e s t s  t h a t  r e s t i v i t y  a t  depth is an  
order of magnitude lower beneath t h e  c e n t r a l  part 
of t h e  complex as compared w i t h  data from s t a t i o n s  
1 ,  2 ,  and 5 located around its pe r iphe ry .  

-1 0 1 2 3 4 5 - 1  0 1 2 3 4 5 

- X Y  

Y X  . . . . . . , . . . 

-1 0 1 2  3 4 5 

LOG (10) RESISTIVITY (ohm-m) 

Fig. 5. Bostick 1-D i n v e r s i o n ,  showing l o g  depth 
v s  l o g  r e s i s t i v i t y  for the  f i v e  magneto- 
t e l l u r i c  s t a t i o n s  p l o t t e d  on Fig.  3. 

Water Chemistry:  
P r e l i m i n a r y  s t u d y  o f  t h e  hydrogeochemistry 

and geothermometry of s p r i n g ,  s u r f a c e  and borehole 
waters (Ryder,  1983) and i s o t o p e  hydrology of t he  
Turbid Creek thermal water (Clark e t  al.,  1980, 
1982; Clark and F r i t z ,  1984) confirm t h e  p resence  
of a c h e m i c a l l y  d i s t i n c t i v e  hydro the rma l  f l u i d  
l e a k i n g  from t h e  M t .  Cayley r e s e r v o i r  (F ig .  6 ) .  
N o n - t h e r m a l  waters c o n t a i n  Na+ and NCO3-  as  
p r i n c i p l e  i o n s  and g e n e r a l l y  have less t h a n  50 
mg/l of d i s s o l v e d  solids.  Thermal waters ( T a b l e  
2 )  t y p i c a l l y  c o n t a i n  Na+ and C1' as p r i n c i p l e  i o n s  
a l o n g  w i t h  e l e v a t e d  Ca++ and Mg+2 c o n c e n t r a t i o n s .  
The Turbid Creek s p r i n g  water has  a h i g h e r  s u l f a t e  
c o n t e n t  t han  water i s s u i n g  from t h e  SN-2 borehole 
b u t  is otherwise similar. 

T OC 
PH 
c1 
F 
HCO3 
co3 

:22 
Na 
K 
Ca 
Mg 
Li 
B 

T q t z  OC 
T chal OC 
T Na/K-Ca OC 
T Na/K-Ca-Mg OC 

Na/Li 
T S04-H20 OC 

Turbid Creek 
Warm Spring 

29.1 
8.1 

1190 
0-5  

1400 
0 

1130 
89 

91 1 
73 

474 
168 

1.3 
3.9 

131 
103 
123 
45 
78. 

Shovelnose 
Creek 

Warm Spring 

27.3 
6.8 

787 
0.5 

199 
0 

60 
45 

402 
75 
83 
13 

1.3 
3.5 

97 
67 

166 
106 

304-2 
Warm Well 

20.5 
8.4 

489 
1.7 

13 
2 

1260 
18 

489 
8 

402 
1 
0.2 
2.1 

60 
27 ' 

47 

SN-2 
Warm Well' 

31 

685 

2317 

6.5 

0.36 

88.3 
66.6 

32.4 
272 
105 

1.06 

85.3 
140.6 
37.5 

97.6 

Tab le  2 Chemical a n a l y s e s  and geothermometry of 
thermal waters, M t  Cayley. Un i t s  are mg/l 
u n l e s s  o the rwise  noted. (*Clark e t  al . ,  
19841, (**Reader 1983) 

Estimates o f  subsu r face  temperature  based on 
s e v e r a l  chemical geothermometers (Table  2 )  e x h i b i t  
c o n s i d e r a b l e  scatter. According t o  C la rk  (1980)  
and C la rk  and F r i t z  (1984) the  high Mg c o n t e n t  of 
the  Turbid Creek s p r i n g  waters s u g g e s t s  t h a t  t h e y  
are p a r t  o f  a shallow, low temperature  flow system 
as i n d i c a t e d  by t h e  Na-K-Ca-Mg, Mg-K, and SO4-HzO 
geothermometers. The r e l a t i v e l y  h igh  t empera tu res  
i n d i c a t e d  b y  t h e  Qtz-HzO geothermometer a r e  
cons ide red  t o  be e r roneous  - t h e  r e s u l t  of n e a r  
s u r f a c e  e q u i l i b r a t i o n  wi th  chalcedony. 

Reader (1983) disagrees, p o i n t i n g  o u t  t h a t  
no  c h a l c e d o n y  was o b s e r v e d  i n  core from t h e  
S h o v e l n o s e  2 borehole  a n d  t h u s  t h e  S i02 -H20  
g e o t h e r m o m e t e r  i s  p r o b a b l y  a m o r e  r e l i a b l e  
i n d i c a t o r  i n  t h e  q u a r t z - r i c h ,  g r a n i t i c  basement 
rocks  from which t h e  water is i s s u i n g .  He also 
p o i n t s  o u t  t h a t  Mg appea r s  t o  be i n  e q u i l i b r i u m  
w i t h  rock i n  t h e  bore and should n o t  be used to 
correct t h e  r e l a t i v e l y  h i g h  maximum tempera tu res  
i n d i c a t e d  by t h e  Na-K-Ca geothermometer. 
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S o u t h e r  

Mt.Cayley 
A 

I 

01. THERMAL SPRING 
LOCATION 

HOLE # ,. BHTOC 
DEPTH m" GRADIENT OClkm 

-100- GRADIANT CONTOUI 
OClkm 

A hydrogeochemica l  r e c o n n a i s a n c e  (Ryder  , 
1983) i n d i c a t e s  t h a t  t h e  unique chemistry of the 
thermal water can be detected i n  s u r f a c e  water and 
seeps over  a wide area on the  southwest  s ide  o f  
M t .  C a y l e y .  Most o f  t h e  d r a i n a g e s  s h o w  a 
p r o g r e s s i v e  downstream decrease i n  both an ions  and 
c a t i o n s  due t o  p r o g r e s s i v e  d i l u t i o n .  However, i n  
Turbid Creek t h e  m i n e r a l i z a t i o n  remains remarkably 
c o n s t a n t  over  an i n t e r v a l  o f  1.5 km below the  warm 
s p r i n g s ,  and t h e  c o n c e n t r a t i o n s  of C1' and HCO3' 
show a s l i g h t  downstream i n c r e a s e ,  s u g g e s t i n g  t h a t  
a n  ou t f low plume of thermal water is e n t e r i n g  t h e  
d ra inage  a t  s e v e r a l  p o i n t s  below the  s p r i n g s .  The 
c o n c e n t r a t i o n  of both a n i o n s  and c a t i o n s  i n  the  
Shovelnose d r a i n a g e  is cons ide rab ly  less than  i n  
Turbid Creek. Near t h e  head of Shovelnose Creek 
a b o u t  4 0 0  m a b o v e  t h e  warm s p r i n g s  a r e  
ac id - su l f a t e -ca rbona te  seeps with high calcium and 
magnesium c o n c e n t r a t i o n s .  The chemistry of the  
seeps may r e s u l t  from steam and gas i n t r o d u c t i o n  
i n t o  s u r f a c e  waters (Ryder,  1983). 

D r i l l i n q :  
S i x  thermal g r a d i e n t  h o l e s  have been d r i l l e d  

on and around M t .  Cayley (F igs .  3 , 6 ) .  Temperatures 
were t a k e n  w i t h  a t h e r m i s t e r  p r o b e  h a v i n g  a 
p r e c i s i o n  of 0.02O C. Bottom h o l e  measurements 
were made after a twelve h o u r . e q u i l i b r a t i o n  pe r iod  
f o l l o w i n g  each s h i f t  t h r o u g h o u t  t h e  d r i l l i n g  
p rocess  and con t inuous  temperature  t r a v e r s e s  were 
run on t h e  completed holes after a t  least seven 
days of thermal e q u i l i b r a t i o n .  Data from t h i s  
w o r k  ( F i g .  7 )  s u p p o r t  t h e  g e o p h y s i c a l  a n d  
geochemical evidence for a thermal anomaly i n  t h e  
c e n t r a l  p a r t  of t h e  complex. Borehole SN-2, a t  the  
head of Shovelnose Creek, is on t h e  e a s t e r n  edge 

of t h e '  p o l e - p o l e  

Fig.  6. Map w i t h  l o c a t i o n s .  
o f  thermal s p r i n g s  
a n d  b o r e h o l e s ,  
bo reho le  temperature  
d a t a  a n d  t h e r m a l  
g r a d i e n t  contours .  

r e s i s t i v i t y  anomaly and n e a r  
small seeps of water having anomously high SO4" 
and HCO3'. Its g r a d i e n t  (105°C/km) and bottom h o l e  
temperature  (48.9OC) are t h e  h i g h e s t  recorded.  

Borehole CA-1, i n  lower Turbid Creek, has a 
r e l a t i v e l y  high g r a d i e n t  95OC/k and has a bottom 
h o l e  temperature  49.8OC. It is approximately 1500 
feet below and d i r e c t l y  down slope from t h e  Turbid 
Creek hot  s p r i n g s ,  i n  an area where t h e  s u r f a c e  
water is s t r o n g l y  contaminated wi th  chloride and 
o t h e r  c o n s t i t u e n t s  of the  geothermal f l u i d .  Small 
water flows were i n t e r c e p t e d  i n  t h e  bo reho le  and 
t h e  g r a d i e n t  is p r o b a b l y  i n f l u e n c e d  .by t h e  
w e s t e r l y  outf low of a hot water plume from t h e  
v i c i n i t y  o f  t h e  s p r i n g s .  

B o r e h o l e  OB-1,  o n  t h e  west f l a n k  o f  
P y r o c l a s t i c  Peak, encoun te red  glacial  g r a v e l  t o  
t o t a l  d e p t h  a t  150 m. T h e  a p p a r e n t  thermal 
g r a d i e n t  is a m a n i f e s t a t i o n  of 7% la teral  water 
flow i n  glacial  debr i s .  

The r ema in ing  3 bedrock holes,  304-2 and 
CA-2 i n  Squamish Va l l ey ,  and BW-1 i n  Brandywine 
Creek v a l l e y ,  are p e r i p h e r a l  t o  t h e  v o l c a n i c  
complex. T h e i r  moderate bottom hole t empera tu res  
(22.8OC t o  3 1 . 8 O C )  a n d  g r a d i e n t s  (48OC/km t o  
650C/km), reflect a broad, r e g i o n a l  thermal h i g h  
t h a t  appears t o  u n d e r l i e  t he  e n t i r e  G a r i b a l d i  
Volcanic  Belt. 

The contoured thermal g r a d i e n t  d i s t r i b u t i o n  
( F i g .  6 )  shows a n  a p p a r e n t  maximum n e a r  t h e  
Squamish R ive r .  It is l i k e l y  t h a t  t h e  s t r o n g  
w e s t e r l y  flow of cold groundwater has d i s p l a c e d  
t h e  n e a r  s u r f a c e  thermal regime and s u r f a c e  water 
geochemistry t o  t h e  west. The a c t u a l  peak of t h e  
deep thermal g r a d i e n t  isotherm is probably f u r t h e r  
eas t ,  b e n e a t h  t h e  p r o f o u n d  a l t e r a t i o n  zone  of 
Turbid Creek. 
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Fig.  7. Temperature vs  dep th  f o r  f i v e  bo reho les  
on and a d j a c e n t  t o  M t .  Cayley ( l o c a t i o n s  
shown on Figs .  3 and 6). 

Discussion:  
G e o l o g i c a l ,  g e o c h e m i c a l ,  and g e o p h y s i c a l  

data suggest t h a t  an a c t i v e  hydrothermal  system is 
a s s o c i a t e d  wi th  the  young v o l c a n i c  edifice o f  M t .  
Cayley and diamond d r i l l i n g  h a s  conf i rmed  t h e  
p r e s e n c e  o f  a n o m a l o u s l y  h i g h  t e m p e r a t u r e  
g r a d i e n t s .  The similar age, s t r u c t u r e ,  composi t ion 
and t e c t o n i c  s e t t i n g  of  the  M t .  Cayley and Meager 
Mountain compos i t e  v o l c a n o e s  s u g g e s t s  t h a t  t h e  
a s s o c i a t e d  h y d r o t h e r m a l  s y s t e m s  may a l s o  be 
c o m p a r a b l e .  A t  Meager M t .  d e e p  d r i l l i n g  h a s  
confirmed t empera tu res  i n  excess  of  250° C. b u t ,  
as a t  M t .  C a y l e y ,  t h e  o n l y  n a t u r a l  s u r f a c e  
m a n i f e s t a t i o n s  are r e l a t i v e l y  small warm s p r i n g s .  
The c h e m i s t r y  o f  t h e  M t .  Cayley thermal water 
s u g e s t s  t h a t  i t  h a s  b e e n  g r e a t l y  d i l u t e d  by 
s u r f a c e  water. It is noteworthy t h a t  t h e  s p r i n g  
v e n t s  are on steep t e r r a n e ,  ove r  600 metres above 
t h e  a d j a c e n t  v a l l e y  f l o o r ,  i n  an area where c o l d  

r echa rge  would be expected t o  depress the  r e g i o n a l  
isotherms.  Thus t h e  p re sence  o f  thermal s e e p s  and 
h i g h  thermal g r a d i e n t s  i n  u p p e r  T u r b i d  creek 
s u g g e s t s  the  presence o f  a c o n v e c t i v e  hydrothermal  
s y s t e m  h a v i n g  s u f f i c i e n t  s i z e  a n d  v i g o r  t o  
displace a s u b s t a n t i a l  column o f  cold groundwater.  
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