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Geologica l  and Geochemical Report on t h e  Comstock Proper ty  

SUMMARY 

The w r i t e r s  were r e t a i n e d  by Arnbergate E x p l o r a t i o n s  Inc .  o f  Vancouver, 

B.C. through Cassiar  East Yukon E x p e d i t i n g  L td .  t o  conduct a program of 

s u r f a c e  e x p l o r a t i o n  on and around c la ims near Cascade Creek, 

T h i s  r e p o r t  i s  a record  of e x p l o r a t i o n  conducted on t h e  Comstock 

Proper ty  d u r i n g  the  1987 Cascade Creek P r o j e c t .  Work conducted on t h e  ad- 

j o i n i n g  Amber Proper ty  i s  recorded i n  a separate assessment r e p o r t .  

The Comstock Proper ty  i s  l o c a t e d  i n  the  Slocan Range o f  t h e  S e l k i r k  

Mountains o f  southeastern B r i t i s h  Columbia. The p r o p e r t y  comprises t h e  

Comstock 1 t o  4 c la ims w i t h  record  numbers R5395 t o  8 ( 7 ) .  These c la ims 

cover  38 c l a i m - u n i t s ;  950 ha (2280 A) i n c l u d i n g  over lap .  The p r o p e r t y  i s  

c e n t r e d  on 50" 19.5' N. and 117" 9 '  W .  i n  t h e  Slocan Min ing  D i v i s i o n  o f  B.C. 

Dur ing t h e  1987 e x p l o r a t i o n  program d i r e c t  access t o  t h e  Comstock 

Proper ty  was by h e l i c o p t e r  f rom t h e  town o f  Nakusp; a 20 minute f l i g h t  one 

way. 

Nakusp i s  the  neares t  e x p e d i t i n g  c e n t r e  t o  the  p r o p e r t y .  I t  i s  l o -  

ca ted  south o f  Revelstoke and i s  about 635 km (408 mi)  f rom Vancouver, B.C.  

The Cornstock Proper ty  s t r a d d l e s  a r i d g e  between Cascade and Mat 

creeks;  b o t h  of which d r a i n  i n t o  t h e  Lardeau R iver .  E l e v a t i o n s  on t h e  pro-  

p e r t y  range from 1204 m (3950 f t )  t o  2667 m (8750 f t ) .  The h i g h  l o c a l  topo- 

g raph ic  r e l i e f  p rov ides  a g r e a t  v a r i e t y  o f  c o n d i t i o n s  fo r  s o i l  development 

and a d i v e r s i t y  of p l a n t  communit ies across t h e  p r o p e r t y .  

The n o r t h e r n  p a r t  o f  t h e  p r o p e r t y  has been burned over  r e c e n t l y  and 

now hos ts  a community of bushes and immature t r e e s  i n  t h e  burn scar .  On t h e  

western p a r t  o f  t h e  c l a i m  group above Cascade Creek i s  a s tand o f  mature 
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hemlock. 

(5500 f t )  where i t  i s  g r a d u a l l y  rep laced by spruce w i t h  an ext remely t h i c k  

undergrowth o f  b e r r y  bushes. Spruce i s  t h e  dominant t r e e  species between 

1676 m (5500 f t )  and 2134 m (7000 f t )  e l e v a t i o n .  P ine i s  common i n  t h e  

spruce f o r e s t  on d r y  south- fac ing  s lopes where t h e  undergrowth t h i n s .  

The hemlock extends upslope t o  an e l e v a t i o n  o f  about 1676 m 

Dur ing t h e  mid- l920 's ,  t h e  Comstock Proper ty  was exp lo red  by t h e  

Juno synd ica te  o f  Nelson, B.C. I t  was developed i n  c o n j u n c t i o n  w i t h  the  

Juno Proper ty  l o c a t e d  3 km west o f  t h e  Comstock. The Juno workings a r e  now 

on t h e  Amber Proper ty ,  a l s o  c o n t r o l l e d  by Ambergate E x p l o r a t i o n s  Inc.  

The 1987 e x p l o r a t i o n  on t h e  Comstock Proper ty  inc luded:  g e o l o g i c a l  

mapping; locat ion,exposure and sampl ing o f  v e i n s  i n  t h e  Comstock workings- 

areas, and l o c a t i o n  and mapping o f  t h e  l o s t  workings-areas, t r a i l s  and cab in  

s i t e s  themselves. 

The nor theas tern  p a r t  o f  t h e  Comstock Proper ty  u n d e r l a i n  by Index 

Formation v o l c a n i c s  was n o t  mapped d u r i n g  t h e  1987 work program. 

t e r s e  examinat ion o f  t h e  Index Formation v o l c a n i c s  and i n t e r c a l a t e d  sediments 

on t h e  Pocket Lake crown g r a n t  n o r t h e a s t  o f  t h e  Comstock revealed t h a t  they 

were probab ly  formed i n  a deep bas in.  

However, 

The southwestern p a r t  o f  t h e  p r o p e r t y  was found t o  be u n d e r l a i n  by 

t h e  basal  sandstones and s i l t s t o n e s  o f  t h e  Broadview format ion.  

Together,  these fo rmat ions  form p a r t  o f  an eugeosyncl ina l  sequence 

depos i ted  i n  a t rough t h a t  formed w i t h i n  t h e  C o r d i l l e r a n  Geosyncl ine d u r i n g  

t h e  E a r l y  Palaeozoic Eon. 

The workings-areas on t h e  Comstock Proper ty  a r e  conta ined i n  an area 

o f  approx imate ly  18 ha (43.24 A) on t h e  Comstock 3 and 4 c la ims.  

The workings comprise s i x  s u r f a c e  and underground d i g g i n g s  l o c a t e d  
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in two distinct areas; the main and upper workings areas. Diggings in the 

main workings-area include an open cut that exposes a milky quartz vein and 

two open cuts and two adits that are developed on a mineralized quartz vein. 

Mineralization in the quartz occurs as bunches and disseminations of galena 

and minor sphalerite. The upper workings-area reportedly contains a sloughed 

trench excavated on a quartz vein heavily mineralized with galena. 

The main Comstock vein is best-exposed in open cut CW3 in the main 

workings-area. There the vein is 1 . 5  m thick and is composed of milky quartz 

with smokey grey bands. Within the quartz are bunches and disseminations of 

es 

d 

2 mm wide crystals of galena with minor sphalerite. Selected grab samp 

from this working assayed up to 19.36 oz/ton silver and 33.1% lead. Go 

values from this vein are insignificant. 

The orientations and locations of vein exposures of quartz veins in 

the main workings-,area indicate that there may be a series of mineralized 

veins of significant lateral extent in this area. 

The Comstock Vein was emplaced into comparatively fine-grained clastic 

rocks of the Broadview Formation; a common association with mineralized quartz 

veins found on the Amber and Comstock properties. These rocks seem to have 

been deposited in a deep basin, during periods of low clastic input in 

euxinic water. In such an environment, a background deposition of metal-rich 

mud would be produced by metal-reducing bacteria consuming the effluent of 

submarine vents and pelagic sediments. This mud was probably the source of 

much of the metal sulphide that was concentrated in veins like the Comstock 

Vein. 

Regional metamorphism, second-phase plastic deformation and then, 
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s i g n i f i c a n t  c o o l i n g  o f  t h e  coun t ry  rock preceeded v e i n  emplacement. 

The m i n e r a l i z e d  ve ins  on the  p r o p e r t y  were emplaced l a t e  i n  the 

second phase o f  de format ion ,  a f t e r  the f o l d i n g  and b e f o r e  the i n t r u s i o n  

o f  t h e  Kuskanax B a t h o l i t h  a t  i t s  p resent  l o c a t i o n  southwest o f  t h e  p roper t y .  

Heat f rom deformat ion and igneous i n t r u s i o n  was probab ly  respons ib le  f o r  

t he  m o b i l i z a t i o n  o f  v e i n  m a t e r i a l .  

Textures i n  the  Comstock Vein i n d i c a t e  t h a t  s u l p h i d e  and s i l i c a t e  

exso lved from the  same m e l t .  There i s  n o t e x t u r a l  evidence f o r  more than 

one genera t i on  o f  v e i n  i n j e c t i o n .  

The Comstock Vein con ta ins  su lph ides  o f  t h e  galena - + s p h a l e r i t e  

minera l  a s s o c i a t i o n ;  one of two m ine ra l  a s s o c i a t i o n s  found by the  w r i t e r s  

i n  ve ins  i n  the  Cascade Creek area. Veins w i t h  t h i s  m ine ra l  a s s o c i a t i o n  

seem t o  have been emplaced i n  f i ne -g ra ined  rocks w i t h  low f r e e  carbon re -  

s u l t i n g  i n  a low p a r t i a l  p ressure  o f  C02 d u r i n g  emplacement. 

t he  Comstock Vein i n  t h e  main workings-area con ta ins  s i l v e r  and lead w i t h  

a minor amount o f  z i n c .  

Consequently, 



GEOLOG I CAL AND GEOCHEM I CAL REPORT ON THE COMSTOCK PROPERTY 

1.0 INTRODUCTION 

1.1 Terms o f  Reference 

The w r i t e r s  were r e t a i n e d  by Ambergate E x p l o r a t i o n s  Inc.  o f  Vancouver, 

B r i t i s h  Columbia through Cassiar East Yukon Exped i t i ng  Ltd.  t o  conduct a 

program o f  su r face  e x p l o r a t i o n  on and around c la ims near Cascade Creek. 

Ambergate owns o r  has under o p t i o n  c la ims  compr is ing  136 c l a i m - u n i t s  

southeast o f  Cascade Creek, B.C. These c la ims  a r e  grouped i n t o  two con t igu -  

ous p r o p e r t i e s ;  t he  Comstock Proper ty  o f  38 c l a i m - u n i t s  and the  Amber Proper ty  

o f  98 c l a i m - u n i t s .  

Cascade Creek P r o j e c t  e x p l o r a t i o n  was conducted from J u l y  7 t o  

August 12 and on August 21, 1987. Data c o m p i l a t i o n  and process ing  cont inued 

u n t i l  October 15, 1987. 

Th is  r e p o r t  i s  a record  o f  e x p l o r a t i o n  conducted on t h e  Comstock 

Proper ty  d u r i n g  the  Cascade Creek P r o j e c t  i n  1987. Work conducted on t h e  

a d j o i n i n g  Amber Proper ty  i s  recorded i n  a separate assessment r e p o r t  (Spear ing 

and O s t l e r ,  1987). 

Costs incurred during the Cascade Creek Project exploration were 

appor t ioned t o  t h e  Amber and Comstock p r o p e r t i e s  accord ing  t o  t h e  amount o f  

t ime spent on each p r o p e r t y .  

1.2 Loca t ion  and Access 

The Comstock Proper ty  

Mountains o f  southeastern B r i t  

p r i s e s  38 c l a i m - u n i t s  cove r ing  

l a t i t u d e  and 117" 9 '  west long 

s l o c a t e d  i n  t h e  Slocan Range of t h e  S e l k i r k  

sh Columbia ( F i g u r e  1 ) .  The p r o p e r t y  corn- 

950 ha (2280 A) cen t red  on 50" 19.5' n o r t h  

tude i n  t h e  Slocan Min ing  D i v i s i o n  o f  B.C. 
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(F igures  2 and 3) .  

I t  i s  about 635 km (408 mi)  by road f rom Vancouver t o  Nakusp, B.C., 

t h e  neares t  supply c e n t r e  t o  the  p r o p e r t y  (F igure  2 ) .  Travel  t ime from 

Vancouver t o  Nakusp i s  about 10 hours v i a  B.C.  highways 5 , l  and 23. 

D i r e c t  access t o  t h e  Comstock Proper ty  f rom Nakusp i s  by h e l i c o p t e r ;  

a 20 minute f l i g h t  one way (F igure  2) t o  t h e  camp-area near t h e  lower work- 

ings ( F i g u r e  3) .  

Dur ing t h e  1987 program, equipment and s u p p l i e s  were t rucked from 

Nakusp t o  near Poplar  Creek n o r t h  of Kaslo and s lung by h e l i c o p t e r  o n t o  

camps l o c a t e d  on t h e  a d j o i n i n g  Amber Proper ty  (F igures  2 and 3) .  

The workings and camp-area on t h e  Comstock Proper ty  cou ld  n o t  be 

loca ted  through any reference i n  t h e  l i t e r a t u r e .  P a r t  o f  t h e  1987 e x p l o r a -  

t i o n  program on t h e  Comstock was an ex tens ive  search on t h e  ground for  t h e  

o 1 d work i ngs . 
Recent l o g g i n g  between Poplar  and Cascade creeks opened access up t o  

about t h e  1372 m (4500 f t )  e l e v a t i o n .  

was used as a s l i n g i n g  area. Th is  reduced h e l i c o p t e r  t r a n s p o r t  c o s t s  by 

A l o g  l o a d i n g  area a t  t h a t  e l e v a t i o n  

m i n i m i z i n g  t h e  v e r t i c a l  d i s t a n c e  through which t h e  h e l i c o p t e r  l i f t e d  loaded 

s l i n g s .  

The l o g  l o a d i n g  area can be reached v i a  3.2 k m  (2  mi)  o f  switchback 

logg ing  road t h a t  d iverges  from B.C. Highway 31 j u s t  n o r t h  o f  t h e  b r i d g e  

across t h e  Lardeau R i v e r  near Poplar  Creek ( F i g u r e  2 ) .  

S l i n g i n g  d i s t a n c e  from t h e  l o g  l o a d i n g  area t o  t h e  camp-area near  

t h e  lower Comstock workings i s  about 8 km ( 5  m i ) .  

Dur ing t h e  1920’s, access t o  t h e  p r o p e r t y  and i t s  workings-areas 

was by a s teep switchback t r a i l  t h a t  connected t h e  Comstock and Juno p r o p e r t i e s .  
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The Comstock t r a i l  d iverged from the main Cascade Creek horse t r a i l  near 

the lower Juno workings, now near the nor thwestern  co rne r  o f  t he  Amber 4 

c l a i m  (F igu re  3 ) .  

The main Cascade Creek horse t r a i l  was l e v e l e d  t o  a w i d t h  o f  1.5 m. 

It descended the  Cascade Creek v a l l e y  a t  a g e n e r a l l y  cons tan t  grade t o  the  

Lardeau River .  There, i t  met a branch o f  t he  Canadian P a c i f i c  Ra i l road .  

Subsequently, t he  r a i l r o a d  was abandoned and B.C. Highway 31 was b u i l t  on 

the  road bed. 

Logging was conducted i n  the  lower p a r t  o f  t h e  Cascade Creek v a l l e y  

d u r i n g  t h e  1960's o r  1970's. Dur ing logging,  a t r u c k  road was b u i l t  a long  

p a r t  o f  t he  o l d  horse t r a i l  from the  highway up t o  t h e  nor thwestern  co rne r  

o f  t he  Amber 4 c l a i m  (F igu re  3) .  

Now, the  t r u c k  road i s  abandoned and washed o u t  i n  severa l  p laces .  

An acceptab le  mine road cou ld  be b u i l t  f rom B.C. Highway 31 t o  the  

workings on the  Comstock Proper ty  by r e b u i l d i n g  t h e  t r u c k  road up the  v a l l e y  

t o  the Amber 4 c a l i m  and ex tend ing  i t  back a long  t h e  s i d e - h i l l  

Juno and Comstock 3 c la ims  t o  the  Comstock workings. 

across  t h e  

1.3 T e r r a i n  and Vegeta t ion  

The Comstoc:k P roper t y  i s  l oca ted  i n  the  Slocan Range o f  the S e l k i r k  

Mountains, one o f  f o u r  s u b d i v i s i o n s  o f  t he  Columbia Mountains o f  southeastern 

B r i t i s h  Columbia (Hol land, 1976) 

H o l l a n d ' s  d e s c r i p t i o n  o f  t he  t e r r a i n  o f  t h e  Slocan Range near the  

Comstock Proper ty  i s  as f o l l o w s :  

South of Trout Lake the area is largely underlain by intrusive rocks, which 
Cairnes remarks in the Slocan Mountains " show the strong relief characteristic of a 
mountainous topography in a late adolescent stage of erosion. . . . The areas of 
Nelson granite and Kaslo series are normally more rugged and sharper in outline 
than those underlain by sediments of the Slocan series."" The Slocan Ranges are 
characterized by long, uniformly steep, heavily timbercd slopcs rising through about 
5,000 feet to angular peaks and sharp narrow interconnecting ridges. Cirque glaciers 
have sculptured the peaks, and high ridges and valley glaciers have facetted the spurs. 
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The Comstock Proper ty  s t r a d d l e s  a r i d g e  between Cascade and Mat 

creeks; bo th  o f  which d r a i n  eastward i n t o  t h e  Lardeau R iver  ( F i g u r e  3 ) .  

Cascade Creek e n t e r s  t h e  Lardeau R iver  about 8 km (5  m i )  n o r t h e a s t  o f  t h e  

c e n t r e  o f  t h e  p r o p e r t y .  E l e v a t i o n s  on t h e  Comstock Proper ty  range from about 

1204 m (3950 f t )  a t  Cascade Creek a t  the  nor thwestern corner  o f  t h e  Comstock 

4 c l a i m  t o  about 2667 m (8750 f t )  a t  t h e  summit o f  t h e  r i d g e  on t h e  Comstock 

2 c l a i m  ( F i g u r e  3 ) .  

Soi l  development on t h e  Comstock Proper ty  i s  q u i t e  v a r i a b l e .  I t s  

c h a r a c t e r  i s  r e l a t e d  d i r e c t l y  t o  l o c a l  r e l i e f ,  e l e v a t i o n ,  s l o p e  angle and 

recent  a l p i n e  g l a c i a t i o n .  

Slopes on the  Comstock Proper ty  can be d i v i d e d  i n t o  t h r e e  d i s t i n c t  

types t h a t  a r e  r e l a t e d  t o  l o c a t i o n  and paragenesis.  They are:  h i g h  a l p i n e  

b l u f f s ,  c l i f f s  and skree slopes; g l a c i a t e d  a l p i n e  s lopes and lower e r o s i o n a l  

s 1 opes. 

High a l p i n e  b l u f f s ,  c l i f f s  and skree slopes occur  a t  e l e v a t i o n s  

above 2134 m (7000 f t )  most commonly on t h e  n o r t h e r n  s i d e  o f  t h e  r idge.  

These f e a t u r e s  a r c  formed by predominant ly  mechanical weather ing assoc ia ted  

w i t h  a l p i n e  g l a c i a t i o n .  

U n t i l  the  mid-20th century ,  permanent i c e  f i e l d s  occupied most n o r t h -  

f a c i n g  bas ins a t  these e l e v a t i o n s  i n  t h e  Slocan Range. 

No s o i l  has been formed on these s lopes y e t .  R e g o l i t h  here i s  com- 

p r i s e d  e n t i r e l y  o f  unsor ted angu lar  p ieces o f  rock.  

G lac ia ted  a l p i n e  slopes a r e  l o c a t e d  g e n e r a l l y  above 1829 m (6000 f t )  

e l e v a t i o n .  These slopes a r e  g e n t l e  t o  moderately steep. On t h e  Comstock 

Proper ty  these slopes a r e  c o n f i n e d  t o  t h e  eas tern  p a r t  o f  t h e  Comstock 2 

c la im.  
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Their general shapes were carved by Pleistocene-age alpine glaciation. 

During ice retreat:, a thin layer of ablation till was deposited on these 

slopes providing initial regolith for soil development. Periglacial pr~ocesses 

such as frost heave have been instrumental in mixing local rock into the till 

resulting in soil profiles that are derived mostly from local parent rock 

below. On these slopes, soils have well-developed horizons and comparatively 

mature profiles. 

Lower erosional slopes are located above Cascade Creek and generally 

below elevations o f  about 1829 m (6000 ft). This includes an area covering 

almost all o f  the Comstock 3 and 4 claims. They are presumed to have been 

formed by the down-cutting of Cascade Creek during local post-glacial iso- 

static rebound. 

On these slopes, mass wastage, solifluction and debris sl 

very active, locally resulting in immature and multiple soil prof 

is locally much deeper on these slopes than on glaciated alpine s 

The area on the Comstock Property covered by alluvial sed 

des are 

les. Soil 

opes above. 

ments i s  

quite small. Alluvium is being transported by Cascade Creek across the 

northwestern corner of the Comstock 4 claim. 

The high topographic relief on the Comstock Property provides a 

great variety o f  local physical environments resulting in a great diversity 

o f  plant communities across the property. 

The northern parts of the Comstock 1 and 4 claims have been burned 

over recently by a fire that burned much of the lower Cascade Creek valley. 

There a community of bushes and immature trees i s  growing over the burn 

scar. 
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On t h e  western p a r t  o f  t h e  Comstock 4 c l a i m  above Cascade Creek i s  

a s tand o f  mature hemlock. Tree t runks  i n  t h i s  f o r e s t  a r e  commonly over  1 m 

t h i c k  and t h e r e  i s  very  l i t t l e  underbrush except near streams and spr ings .  

There; w i l l o w ,  a l d e r  and d e v i l ' s  c l u b  grow i n  p ro fus ion .  The hemlock ex- 

tends upslope t o  an e l e v a t i o n  o f  about 1676 m (5500 f t )  where i t  i s  

g r a d u a l l y  rep laced by spruce w i t h  an ext remely t h i c k  undergrowth o f  b e r r y  

bushes. 

Spruce i s  t h e  dominant t r e e  species between 1676 m (5500 f t )  and 

2134 m (7000 f t )  e l e v a t i o n .  

Comstock 1 and 4 c:laims,the undergrowth o f  b e r r y  bushes makes t r a v e r s i n g  very 

On n o r t h  and w e s t e r l y  f a c i n g  s lopes on t h e  

d i f f i c u l t .  On t h e  south- fac ing  rocky s lope near  t h e  Comstock workings on t h e  

Comstock 3 c la im,c l ry ,so i l  c o n d i t i o n s  prevent  t h e  development o f  t h i c k  under- 

growth.  P ine i s  common i n  t h e  spruce f o r e s t  on d r y  south- fac ing  slopes. 

A communit:y o f  a l p i n e  grasses and f l o w e r s  occupy t h e  meadows between 

t h e  spruce f o r e s t  and t h e  bare a l p i n e  peaks on t h e  Comstock 2 c la im.  

Average annual p r e c i p i t a t i o n  i s  moderate and has an even d i s t r i b u t i o n  

throughout  t h e  year.  The main r i d g e  on t h e  p r o p e r t y  i s  covered w i t h  snow 

from October t o  June. A t  .lower e l e v a t i o n s ,  t h e  amount and annual d u r a t i o n  

o f  snow cover  decreases p e r p o r t i o n a t e l y .  

1.4 Proper ty  

The Comstock Proper ty  comprises t h e  f o l l o w i n g  minera l  c la ims a l l  

l o c a t e d  i n  t h e  Slocan Min ing  D i v i s i o n  o f  B r i t i s h  Columbia: 

Claim Name Record No. No. o f  U n i t s  Record Date 

Comstock 1 R5395 (7) 
Comstock 2 R5396 (7) 
Comstock 3 R5397 (7) 
Comstock 4 R5398 (7) 

8 J u l y  1 3 ,  1987 
6 J u l y  13, 1987 
8 J u l y  13, 1987 

16 
78 

J u l y  13, 1987 
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The Comstock 1 t o  4 c la ims a r e  owned 100% by Ambergate E x p l o r a t i o n s  

Inc.  (F igure 3 ) .  

1.5 Previous Work 

The Comstock Proper ty  was owned by P.J. Shernan o f  Nelson, B.C. i n  

1925. Dur ing the mid- l920 's ,  t h i s  p r o p e r t y  was developed by t h e  Juno syn- 

d i cate,  

oped i n  

(F igu re  

backed by business assoc ia tes  o f  Shernan. Th is  p r o p e r t y  was deve l -  

con junc t i on  w i t h  the  Juno Proper ty  3 km west o f  t he  Comstock r r o p e r t y  

3) 

The Juno workings a r e  now on the Amber Proper ty ,  a l s o  c o n t r o l l e d  

by Ambergate Exp lo ra t i ons  Inc.  

The Comstock workings were v i s i t e d  i n  1925 by a p r o v i n c i a l  g e o l o g i s t  

who recorded the  work as f o l  lows: 

Thls property, conslstlng of the Conwtock, Noonday, nnd GarritU clalms, nnd 
owvued by P. J. Shernn, of Nelson, wns belng developed this summer a l t h  a 
small crew by the Juno Yyndlcate, composed of buslness-men of n'elson. 

The clalms nre sltuated on the steep mountain-slope on the south-eastern side of Cascade creek 
a t  elevations rnnglng from 6,oOO to  7,500 feet. The trall leaves the rnllmny a t  a polnt 2 mlles 
below Poplar and follows nn easy grnde up the creek for a dlstance of about 6 miles to the 
lower cabin; then cllmbs steeply tp the mlne cnbln sltunted on the tlmbered hillside at a n  
elevatlon of nbout 6,000 feet. 

In the olclnlty of the worlilngs the formntlon conslsts of schists and argillites with lnter- 
cotated aplite dykes. A few hundred  feet nbore the mine cnbln some ogen-cuts have beeo made 
along the outcrop of a qunrtz vein mlneralixed with bunches nnd dissenilnntlons of galena and 
small amounts of zinc-blende. The veln, the wldth of M I c h  was only pnrtinlly exposed, 
apparently wnforrns to the strnti6cntloii of the enclosing rocks, whlch have n general north- 
westerly strike arid dip Into the hill a t  nbout 40". A snmple from a smnll plle of ore  froiu the 
surfnce assayed: Gold, trace; silver, 12 oz. to the ton; lend, 22.6 per cent.; zlnc, 2 per cent. 

About Fo feet vertlcnlly below the opeucuts a tunnel 0 feet long cuts n few feet of 
mlnernllzed quartz near the face. A sample of sorted ore from thls tunnel assnyed: Gold, 
0.03 oz.; sllver, 23.4 02. to the ton;  lead, 37.6 per cent.; zlnc, nit. A t  a vertical distance of 
07 feet below the upper tunnel a crosscut was being driven to lnterscch the veln. This  tunnel 
a a s  theii In nbout W S  feet and the veln was expected to be cut In n short dlstance If Its dip 
w a s  mnintnlned. 

The above worlilngs nrc all on the Soatrtfnl/ claim, whlch Is the lowest. The  Comstock clalm 
:S situated on the sunirrilt OC the rldge nbove the N O O ~ ~ O J /  and Oarr l ly  clnluls. Just over the  
S U N N l t  a n  open-cut has been made CSpOSfng n quartz veln the width of whlch, snld to be 4 feet, 
could not be nscertnlned as It was portlally covcr~xl wltli loose rock and drifted snow. A little 
digging disclosed a portion of the veln 12 Inches wide well mlnernllzed with galenn, n saliiple 
of whlch assayed: Gold. 0.03 oz.: silver, 17.4 oz. to the ton; lend, 20.6 per cent.; zliic, 2 per 
cent. The strike of thls vein is nppurently ensterly nnd westerly across the rldge. 

Cornstock.* 

B.C. Min. Mines, Ann. Rept., 1925; p. A237 
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Work cont inued s p o r a d i c a l l y  u n t i l  1930. I n  1928, a p r o v i n c i a l  

geo log i s t  commented on work on the Comstock as f o l l o w s :  

During the summer months n sinnll crew mns employed by P. J. Slieran on 
the Cornslock and ndjoinlng Noonday clalm, wlilch belong to a group of clnlms 
sltunted on the  south-enstern slde of Cascnde creek. A steep switchback trnll 

connects the cnbln wlth the mnln trnll at n polnt nbout 0 mlles from the Larcleau-Cerrnrd Roll- 
mny. A small amount of development hns becn done nt interrnls slnce the property wns  
descrlhed In the'Annun1 Report for 3825. The prlnclpnl work done during tire current p i i r  wns 
the contlnuntlon of the lower crosscut tunnel on the NoondaU. The reln hnd not been renchect 
when the property wne vplted in August, nppirently due to its dlp into the hill being f la t ter  
than n t  first supposed. 

Cornstock.' 

B.C. Min. Mines, Ann. Rept., 1928; pp. C308-C309. 

No subsequent work has been done on the Comstock s ince  1930. The 

t r a i l s  t o  the  Comstock workings were o b l i t e r a t e d  a t  lower e l e v a t i o n s  by 

s l i d e s  and consequent ly knowledge o f  the  l o c a t i o n  o f  the  Comstock was l o s t .  

I n  the  MINDEP f i l e s ,  the l o c a t i o n  o f  the  Comstock was known t o  an 

accuracy o f  0 ( l o c a t i o n  unknown) and i n  Geological  Survey o f  Canada, Open 

F i l e  464,Read (1976) guessed a t  the l o c a t i o n  o f  the Comstock on ly  w i t h i n  

1.6 t o  6 km . 2 

A major task  f o r  t he  1987 f i e l d  crew was t o  f i n d  the  Comstock 

workings a long the  steep slopes w i t h  t h i c k  underbrush. 

1.6 Summary o f  Present Work 

F i e l d  work o f  the  1987 Cascade Creek P r o j e c t  was conducted from 

J u l y  7 t o  August 1% and on August 21,,1987. The work was undertaken by: 

C. Geoffery Spearing, B.Sc. (Eng.) Consu l t ing  Min ing  Engineer 
North Vancouver, B . C.  

John Os t le r ;  M.Sc.,P.Geol. 
West Vancouver, B .C .  

Consu l t ing  Geo log is t  
Pres ident ,  Ambergate Expl .  Inc.  

Don W. T u l l y ,  F'.Eng. Consu l t ing  Geologica l  
West Vancouver, B.C.  Eng i nee r 
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w 

w 

David R .  Jones, B.Sc. 
Vancouver, B C.  

Glenn R. C a u l f i e l d  
Vancouver, B.C. 

Andrew B i b e r  
Vancouver, B.C. 

Geologica l  Technic ian 
Camp Manager 

Geo log ica l  Technic ian 

Geologica l  Technic ian 
F i r s t  A i d  At tendant  

F i e l d  work comprised r e s t a k i n g  of  t h e  Amber and Comstock c l a i m  

groups, s u r f a c e  e x p l o r a t i o n  on t h e  Amber and Comstock p r o p e r t i e s  a f t e r  

r e s t a k i n g  and t r a v e l  t o  and from t h e  Cascade Creek area. The work summarized 

h e r e i n a f t e r  comprises sur face  e x p l o r a t i o n  on t h e  Comstock Proper ty  subsequent 

t o  r e s t a k i n g  and t h a t  p a r t  o f  t r a v e l  t o  and f rom the  Cascade Creek area 

a t t r i b u t a b l e  p r o - r a t a  t o  t h e  sur face  e x p l o r a t i o n  on t h e  Comstock Proper ty .  

Sur face e x p l o r a t i o n  on t h e  Amber Proper ty  i s  conta ined i n  a separate 

assessment r e p o r t  (Spear ing and O s t l e r ,  1987). 

The 1987 work program on t h e  Comstock Proper ty  inc luded the  f o l l o w i n g :  

A. T r a i  1 Work; man-days 

0.8 km o f  pack t r a i l  was l o c a t e d  and f lagged from 
t h e  Juno-Comstock 4 c l a i m  boundary t o  t h e  n o r t h e r n  
boundary o f  Comstock 4 
1890 m of mine t r a i l  was l o c a t e d  and mapped i n  t h e  
main work ings  area on Comstock 3 and 4 c l a i m s  
445 m o f  t r a i l  was c u t  o u t  1 m wide t o  connect t h e  
workiTgs w i t h  a h e l i c o p t e r  l a n d i n g  s i t e  
100 m o f  land ing  s i t e  was c l e a r e d  south o f  t h e  
workings 10 

B. Locat ion,  Mapping and Sampling of Workings 

The Comstock workings were l o c a t e d  and i d e n t i f i e d  
from references i n  o l d  p r o v i n c i a l  records 
the  Main workings-area was mapped a t  a s c a l e  o f  
1:500 ( f i g u r e  7) 
3 open c u t s  were c leaned o f  r o o t s  and s lough f o r  
samp 1 i ng 
samples f rom t h e  workings taken by C.G. Spearing, B.Sc, 
(Eng.) and D.W. T u l l y ,  P.Eng. were assayed fo r  
copper, lead, z i n c ,  s i l v e y ,  g o l d  and antimony 18 

man-days c a r r i e d  forward 28 
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C. Geologica l  Mapping; 

t h e  Comstock 3-4 boundary-area i n c l u d i n g  t h e  
main workings-area was mapped a t  a s c a l e  o f  
1:10,000 ( F i g u r e  6);an area o f  26.6 ha 

D. Camp M o b i l i z a t i o n  and Supply; 

t h i s  t i m e  inc ludes  t r a n s p o r t ,  e x p e d i t i n g  and 
camp c o n s t r u c t i o n  t i m e  d u r i n g  t h e  Cascade Creek 
p r o j e c t  p r o - r a t e d  t o  t h e  t i m e  a c t u a l l y  spent on 
t h e  Comstock Proper ty  a f t e r  r e s t a k i n g  was com- 
p l  e t e d  

man-days 

28 b a l .  
c . f .  

2 

16 

T o t a l  man-days on t h e  Comstock Proper ty  46 

1.7 Claims Worked On 

Dur ing 1987, work was done on t h e  f o l l o w i n g  c la ims:  

Claim Name Record No. Current  E x p i r y  Date No. o f  U n i t s  

Comstock 3 R5397 (7) J u l y  13, 1988 8 
16 Comstock 4 

24 

R5398 ( 7 )  J u l y  13, 1988 - 

2.13 GEOLOGY 

2.1 Regional Geology 

The area around Cascade Creek and t h e  Comstock Proper ty  i s  u n d e r l a i n  

by rocks t h a t  range i n  age f rom E a r l y  Palaeozoic  t o  Jurass ic .  These rocks 

can be d i v i d e d  i n t o  provenancal groups: t h e  Lardeau Group, an eugeosyncl ina l  

assemblage; the  M i l f o r d  Group, a miogeosync l ina l  assemblage and Mesozoic- 

age g r a n i t i c  i n t r u s i v e s .  

These rocks form p a r t  o f  t h e  Kootenay Arc,  which extends i n  south- 

eas tern  B r i t i s h  Columbia f rom t h e  U.S. border  t o  n o r t h e a s t  o f  Revelstoke 

(Douglas e t  a l . ,  1970). Kootenay Arc sediments and v o l c a n i c s  were depos i ted  

a t  t h e  western margin o f  p r o t o - N o r t h  America i n  t h e  Cordi  1 l e r a n  Geosyncl ine .  
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The s t r a t  

severa l  e 

t h e  E a r l y  

graphy around t h e  Comstock Proper ty  was depos i ted  i n  one o f  

ongate sub'-basins present  i n  t h e  Cordi 1 l e r a n  Geosyncl i n e  d u r i n g  

Palaeozoic Era. 

L i  t h o l o g i c a l  mapping conducted by Read (1973) around t h e  Comstock 

Proper ty  revea ls  t h a t  t h i s  reg ion  i s  u n d e r l a i n  by a succession o f  rocks t h a t  

record  t h e  gradual  f i l l i n g  o f  a bas in  (F igure  4 ) .  He l a t e r  i n t e r p r e t e d  t h e  

rocks across t h e  Comstock Proper ty  (F igure  5)  (Read, 1976). 

Extending across t h e  nor theas tern  p a r t  o f  t h e  p r o p e r t y  i s  a t h i c k  

sequence o f  m a f i c  t o  in te rmed ia te  v o l c a n i c s  compr is ing  t h e  Index Format ion 

(F igures  4, 5 and 6 ) .  I n  t h e  Cascade Creek area, these v o l c a n i c s  a r e  

accompanied by a minor amount o f  sha le  and p h y l l i t e .  F a r t h e r  n o r t h  near  

T r o u t  Lake, the  Index Format ion v o l c a n i c s  a r e  accompanied by f a r  more s e d i -  

ments. There, t h e  Index Formation i s  i n t e r p r e t e d  t o  have been depos i ted  

f rom b a s i n - f l o o r  vents  i n  deep water  (Fy les  and Eastwood, 1962). 

Read (1973) mapped a f a u l t  c o n t a c t  between t h e  index Format ion 

v o l c a n i c s  and the  basal g r i t s  o f  the  o v e r l y i n g  Broadview Format ion across 

t h e  n o r t h e a s t e r n  p a r t  o f  t h e  Comstock Proper ty  ( F i g u r e  4 ) .  

mat ion c l a s t i c s  were a l s o  mapped southwest of t h e  Amber Proper ty  near  t h e  

head o f  Cascade Creek, about 2 km southwest o f  t h e  Comstock c la ims.  

Broadview For-  

Dur ing t raverses  by t h e  w r i t e r s  across t h e  Amber and Comstock prop- 

became 

increase i n  

on o f  a 

e r t i e s ,  i t  was found t h a t  t h e  lower  Broadview Format ion c l a s t i c s  

f i n e r - g r a i n e d  and b e t t e r - s o r t e d  f rom eas t  t o  west and up s e c t i o n  

The w r i t e r s  i n t e r p r e t  these rocks t o  be t u r b i d i t e s .  The 

t h e i r  m a t u r i t y  westward and upward may be r e l a t e d  t o  t h e  denudat 

source t e r r a i n  eas t  o f  t h e  bas in .  
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Read (1973) mapped across t h e  Broadview Format ion nor thwest  o f  

Poplar  Creek; about 10 km nor thwest  o f  the  Comstock Proper ty .  There, he 

found t h a t  t h e  Broadview Format ion c l a s t i c s  were o v e r l a i n  by a t h i n  sequence 

o f  p h y l l i t e s  and p h y l l i t i c  carbonates.  

Two t raverses  i n t o  the  upper Cascade Creek area from t h e  n o r t h  and 

southwest (F igure  4) h i n t e d  t h a t  t h e  area o f  d i s t a l  bas in  sedimentat ion 

represented by p h y l l i t e s  and p h y l l i t i c  carbonates increased s i g n i f i c a n t l y  

southwestward. No new data  on t h e  proper ty -area  was added t o  Read's 1976 

i n t e r p r e t a t i o n  (F igure  5 ) .  The Broadview Format ion on t h e  Comstock Proper ty  

remained e s s e n t i a l l y  unmapped. 

The Broadview c l a s t i c s  l i e  i n  f a u l t  c o n t a c t  w i t h  t h e  sandstones o f  

t h e  M i l f o r d  Group about 700 m southwest o f  t h e  Amber 3 c l a i m ,  2 km south- 

west o f  t h e  Comstock Proper ty  (F igures  4 and 5 ) .  

The M i l f o r d  Group comprises a s e r i e s  o f  micaceous sandstones, p h y l l i t e  

and c a l c i t e - b e a r i n g  q u a r t z i t e  t h a t  form a miogeosync l ina l  sequence above t h e  

Broadview Fromat ion sediments (Read, 1973 and 1976) (F igures 4 and 5 ) .  

Rocks o f  t h e  M i l f o r d  Group and Broadview Formation were i n t r u d e d  

d u r i n g  t h e  Lower J u r a s s i c  Per iod  by leucoquar tz  monzoni te and s y e n i t e  of t h e  

Kuskanax B a t h o l i t h .  B a t h o l i t h i c  i n t r u s i o n  was succeeded by the  i n t r u s i o n  o f  

small  p a r a s i t i c  s tocks o f  massive leucoquar tz  monzonite and s y e n i t e  a long t h e  

nor theas tern  margin o f  t h e  b a t h o l i t h  (Read, 1973, 1976). Some o f  these para-  

s i t i c  i n t r u s i o n s  a r e  exposed a long t h e  southwestern margin o f  t h e  Amber 3 

c l a i m ,  about 3 k m  southwest o f  t h e  Comstock P r o p e r t y  ( F i g u r e  4 ) .  

Read (1973) recorded t h r e e  genera t ions  of  c o a x i a l  f o l d i n g  i n  t h e  

rocks nor thwest  o f  t h e  Comstock Proper ty ;  and l o c a l l y  near i n t r u s i o n s ,  a 
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fourth generation. 

Regionally, the most important structures are second-generation 

folds which form northwest-southeasterly trending structures. First-genera- 

tion folds are most commonly seen as isoclines within second-generation 

fold limbs. Third-generation structures are most commonly large open warps 

or minor folds. 

The area around Cascade Creek is regionally metamorphosed to the 

upper greenschist and lower amphibolite grades of metamorphism. Locally; 

near intrusive contacts, upper amphibolite and granulite grade metamorphism 

occurs. 

The region is crossed by several long northwest-southeasterly trend- 

ing faults which postdate ductile deformation. 

2.2 Property Geology 

The oldest rocks on the Comstock Property are andesitic volcanics 

of the Index Formation (Read, 1973)(Figures 4 and 6) .  These volcanics underlte 

most of the Comstock 1 claim and the northeastern part of the Comstock 4 claim. 

Across most of the Comstock Property,the Index Formation volcanics and the 

overlying Broadview Formation clastic sediments are in fault contact (Read, 

1973). 

This part of the property was not mapped by the writers during the 

1987 exploration program. 

Lithological mapping was conducted on some of the southwestern part 

of the Comstock Property at a scale of 1:10,000 during the 1987 program 

(Figure 6 ) .  

The southwestern part of the Comstock Property i s  underlain by 



-14- 

W metasediments o f  t h e  Broadview Formation; i n t e r p r e t e d  by Read (1973) as an 

eugeosyncl ina l  sequence record ing  t h e  i n f i l l i n g  of a nor thwest -southeas ter ly  

t r e n d i n g  trough. 

Rocks o f  t h e  Broadview Formation i n  t h e  Cascade Creek area a r e  d i v i d e d  

by t h e  w r i t e r s  i n t o  f o u r  l i t h o l o g i c a l  u n i t s :  l i t h i c  sandstone and s i l t s t o n e ;  

s i l t s t o n e ,  s l a t e  and p h y l l i t e ;  v a r i a b l y  carbonaceous s l a t e ,  p h y l l i t e  and 

s i l t s t o n e ,  a 

The 

rocks on t h e  

i n  c o n t a c t  w 

They 

t u r a  

matr  

d d o l o m i t i c  s i l t s t o n e  and impure carbonate (F igure  6 ) .  

i th ic :  sandstone and s i l t s t o n e  a r e  t h e  o l d e s t  Broadview Format ion 

Comstock Proper ty .  They occupy t h e  cores o f  a n t i c l i n e s  and a r e  

t h  t h e  u n d e r l y i n g  Index Formation v o l c a n i c s  (F igures  4 and 6 ) .  

a r e  l i g h t  grey t o  b u f f  and weather g rey  t o  r u s t y  brown. Tex- 

m a t u r i t y  def ined by a decrease i n  micaceous l a y e r s  and i n t e r c l a s t  

x, increases southwestward. T h i s  rock  u n i t  i s  compara t ive ly  r e s i s t a n t  

t o  eros ion .  I t  weathers i n t o  b locky  c l i f f s  and b l u f f s .  T h i s  u n i t  u n d e r l i e s  

most o f  t h e  southwestern p a r t  of t h e  Comstock Proper ty .  

The c o n t a c t  between t h e  l i t h i c  sandstones o f  rock u n i t  1 and t h e  

p h y l l i t i c  s i l t s t o n e s  o f  rock u n i t  2 i s  g r a d a t i o n a l .  I t  can be d e f i n e d  gen- 

e r a l l y  by a r a p i d  decrease o f  sandy s t r a t a  compared w i t h  s i l t y  and p e l i t i c  

s t r a t a .  

S i l t s t o n e s  and p e l i t e s  o f  rock u n i t  2 a r e  f a r  

e r o s i o n  than the  sandstones o f  rock u n i t  1. They a r e  

r u s t y  brown. Micaceous development i n  t h e  f i r s t -  and 

planes form the  most pervas ive  f a b r i c s  i n  these rocks 

very  crumbly and f i s s i l e  i n  weathered outcrops.  

l e s s  r e s i s t a n t  t o  

grey,  weather ing  t o  

second-phase cleavage 

They a r e  commonly 

The s i l t s t o n e s  and p e l i t e s  a r e  i n  c o n t a c t  w i t h  t h e  l i t h i c  sandstones 

o f  rock u n i t  1 on b o t h  t h e  Comstock and Amber p r o p e r t i e s  (F igures  4 and 6 ) .  
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Rock u n i t  2 probably  conformably o v e r l i e s  rock  u n i t  1 .  

V a r i a b l y  carbonaceous p e l i t e s  and s i l t s t o n e s  form rock  u n i t  3 

(F igure  6 ) .  

i n  these rocks has been metamorphosed t o  g r a p h i t e .  Micaceous development 

i n  c leavage planes i n  t h i s  u n i t  makes i t  very  f i s s i l e .  I t  weathers regres-  

s i v e l  y . 

They a r e  grey t o  b l a c k  depending on carbon content .  The carbon 

Rock u n i t s  3 and 4 were mapped on t h e  Amber Proper ty  near  t h e  south- 

western margin o f  t h e  Comstock Proper ty .  They a r e  inc luded i n  t h i s  r e p o r t  

because they a r e  p a r t  o f  t h e  b a s i n - f i l l i n g  sequence recorded on t h e  Comstock 

Proper ty  and they a r e  probab ly  exposed i n  t h e  unmapped area a long t h e  Com- 

s tock  Amber p r o p e r t y  boundary. 

On t h e  Amber Proper ty ,  t h e  c o n t a c t  between t h e  p e l i t e s  o f  rock u n i t  

3 and t h e  s i l t s t o n e s  o f  rock  u n i t  2 i s  g r a d a t i o n a l .  There, t h e  t r a n s i t i o n  

between these two u n i t s  can be d e f i n e d  by t h e  predominance o f  p e l i t i c  l a y e r s  

over  s i l t y  l a y e r s  and t h e  appearance o f  a s i g n i f i c a n t  amount o f  g r a p h i t e .  

The contac t  between these two u n i t s  i s  assumed t o  be g r a d a t i o n a l  

on t h e  Comstock Proper ty .  I t  i s  p robab ly  l o c a t e d  near the  Comstock 4-Juno 

c l a i m  boundary i n  an area o f  no ou tc rop .  

Rusty-weather ing d o l o m i t i c  s i l t s t o n e s  and impure carbonates comprise 

They a r e  b lue-grey  t o  grey where exposed on t h e  Amber Proper ty  rock u n i t  4 .  

south o f  t h e  Comstock 3 c la im.  They weather l i g h t  brown. B lack ch ips  o f  

carbonaceous p e l i t e  a r e  obv ious on t h e  p i t t e d  weathered sur faces  o f  t h i s  

u n i t .  The amount o f  p e l i t e  i n  t h e  carbonate i s  q u i t e  v a r i a b l e .  

Contacts between t h e  carbonates and o t h e r  u n i t s  a r e  comparat ive ly  

d i s t i n c t ,  due i n  p a r t  t o  d i f f e r e n c e s  i n  weather ing sur faces.  
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Read’s (1973) mapping around the  Cascade Creek area revea led  t h a t  

t he  Broadview Formation rocks were fo lded  by as many as f o u r  phases o f  

deformat ion i n  t h a t  reg ion.  This  de format ion  r e s u l t e d  i n  a s e r i e s  o f  n o r t h -  

wes t - sou theas te r l y  t r e n d i n g  f o l d s  t h a t  were subsequently c u t  a t  o b l i q u e  angles 

by l ong  f a u l t s .  S t r u c t u r e s  on the  Comstock P roper t y  seem t o  conform t o  Read’s 

r e g i o n a l  i n t e r p r e t a t i o n .  

The most impora tn t  f o l d s  on the  p r o p e r t y  seem t o b e s o u t h e a s t e r l y  

t r e n d i n g  u p r i g h t  second-phase f o l d s .  

F i r s t -phase  f o l d s  a r e  most commonly exposed i n  p e l i t i c  rocks i n  t h e  

southweste 

phase f o l d  

known. 

Fo 

n p a r t  o f  t h e  p r o p e r t y  asminor  i s o c l i n e s .  The e x t e n t  t h a t  f i r s t -  

ng has t e c t o n i c a l l y  th ickened s t r a t i g r a p h y  on the  p r o p e r t y  i s  n o t  

d i n g  i n t e n s i t y  seems t o  be r e l a t e d  t o  d u c t i l i t y  i n  t h e  Broadview 

Formation rocks. D u c t i l i t y  i s  lowest i n  the  arenaceous rocks o f  u n i t  1 and 

h ighes t  i n  t h e  p e l i t e s  o f  rock u n i t s  2 and 3. Consequently, f o l d i n g  i s  most 

i n tense  i n  t h e  p e l i t e s .  

Cleavages assoc ia ted  w i t h  the  f i r s t  and second phases o f  f o l d i n g  a r e  

commonly s u b - p a r a l l e l .  Commonly the  second cleavage i s  i n d i s t i n g u i s h a b l e  

f rom t h e  f i r s t .  

Several major f a u l t s  a r e  exposed i n  t e Cascade Creek v a l l e y  

(F igu re  5 ) .  Displacement on these f a u l t s  pos 1 ,-dates a l l  d u c t i l e  de format ion  

and metamorphism. 

Index and Broadview fo rmat ions  i n  t h e  n o r t h - c d n t r a l  p a r t  o f  t h e  Comstock 

Proper ty  . 

I 

One such f a u l t  extends a lodg the  con tac t  between t h e  

~ 

The rocks southeast o f  Cascade Creek were mapped by Read (1973) 

as be long ing  t o  t h e  b i o t i t e  zone o f  t he  upper g reensch is t  f a c i e s  o f  
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metamorphism. Mineral assemblages of this zone are typical of the quartz- 

albite-epidote-biotite sub-facies of the greenschist facies of metamorphism. 

South and east of Read's map-area, the writers have observed numer- 

ous staurolite porphyroblasts in sediments on the Comstock 4 claim. The 

presence of this mineral indicates that over part of the Comstock Property 

metamorphic grade may be as high as the staurolite-almandine subfacies of 

the lower amphibolite grade of metamorphism. 

Micaceous mineral development during deformation is responsible 

for the development of pervasive cleavages in rocks across the property. 

The best-developed cleavage is from the first phase of deformation. it 

is commonly much more prevalent than bedding in pelitic strata on the 

property. A cleavage from the second phase of: deformation is commonly sub- 

with the first-phase cleavage. It is commonly difficult to see in para1 le 

outcrop 

obvious 

writers 

The third-phase cleavage mapped regionally by Read (1973) is not 

on the Comstock Property. The fracture cleavage observed by the 

probably post-dates Read's third-phase cleavage. 

Large aplite dykes and quartz veins were developed parallel with 

the dominant cleavage planes during or after deformation. The aplite dykes 

pre-date the quartz veins. 

Many of the veins contain only milky quartz. However; some of th 

contain large amounts of argentiferous ga ena with minor sphalerite. A1 

economic mineral showings on the Comstock Property occur in these quartz 

.' ve i ns . 

m 
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2.3 I n t e r p r e t a t i o n  o f  Proper ty  Geology 

The n o r t h e a s t e r n  p a r t  o f  t h e  Comstock Proper ty  u n d e r l a i n  by Index 

Formation v o l c a n i c s  was n o t  mapped d u r i n g  t h e  1987 work program. However, 

t e r s e  examinat ion o f  t h e  Index Formation v o l c a n i c s  and i n t e r c a l a t e d  sed i -  

ments by t h e  w r i t e r s  on t h e  Pocket Lake crown g r a n t  revealed t h a t  Fy les  and 

Eastwood’s (1962) i n t e r p r e t a t i o n  o f  t h e i r  d e p o s i t i o n  was probab ly  c o r r e c t .  

They seem t o  have been depos i ted  i n  deep q u i e t  water  i n  an open bas in.  

Broadview Format ion rocks mapped nor thwest  o f  Poplar  Creek were 

i n t e r p r e t e d  by Read (1973 and 1976) t o  have been deposi ted a s  an eugeosyn- 

c l y n a l  sequence. There, t h e  arenaceous sedimentat ion formed a very  l a r g e  

p a r t  o f  t h e  sequence; perhaps over  90% o f  t h e  Broadview Format ion sedimen- 

t a t  ion.  

Southeast o f  Cascade Creek, p e l i t e s  and carbonates a r e  f a r  more 

e x t e n s i v e  than f a r t h e r  northwestward. I t  i s  p o s s i b l e  t h a t  these rocks 

represent  a more d i s t a l  p a r t  o f  t h e  basin.  

The rocks o f  t h e  Broadview Format ion southeast  of Cascade Creek 

probab ly  represent  a s i n g l e  conformable sequence t h a t  was subsequent ly deform- 

ed by polyphase deformat ion.  

The l i t h i c  sandstones and s i l t s t o n e s  o f  rock  u n i t  1 ( F i g u r e  6) were 

probably  deposi ted as t u r b i d i t e s .  T h i s  u n i t  becomes i n c r e a s i n g l y  f i n e r -  

gra ined and b e t t e r - s o r t e d  southwestward. Dur ing t h e  d e p o s i t i o n  of t h i s  u n i t ,  

a source t e r r a i n  n o r t h e a s t  o f  t h e  map-area was be ing  denuded. 

dominance o f  micaceous ( l i t h i c )  c l a s t s  o v e r  f e l d s p a t h i c  c l a s t s  i n  t h i s  u n i t  

i n d i c a t e s  t h a t  t h e  source t e r r a i n  was probab ly  composed most ly  o f  v o l c a n i c  

and sedimentary rocks. 

A general  
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The s i l t s t o n e s  and p e l i t e s  o f  rock u n i t  2 (F igure  6) a r e  a r e s u l t  

o f  f i n e r - g r a i n e d  m a t e r i a l  be ing  dumped i n t o  t h e  b a s i n  f rom a more severe ly  

eroded source t e r r a i n ,  o r  by d e p o s i t i o n  i n  a bas in  t h a t  was s u b s i d i n g  f a s t e r  

than i t  c o u l d  be f i l l e d .  

The carbonaceous p e l i t e s  o f  rock  u n i t  3 a t t e s t  t o  a p e r i o d  when 

compara t ive ly  l i t t l e  d e t r i t a l  sediment was be ing  depos i ted  i n t o  q u i e t  deep 

water .  The presence o f  f r e e  carbon i n  these rocks may be r e l a t e d  t o  e u x i n i c  

c o n d i t i o n s  i n  t h e  water  near t h e  bas in  f l o o r .  

The s i l t y  carbonates o f  rock  u n i t  4 south o f  Cascade Creek a l s o  

c o n t a i n  f r e e  carbon as g r a p h i t e .  These carbonates may have been depos i ted  

near t h e  southwestern corner  o f  t h e  Comstock Proper ty  by t u r b i d i t y  c u r r e n t s  

sweeping basin-margin and r e e f  d e t r i t u s  down i n t o  t h e  c e n t r a l  p a r t  o f  t h e  

bas in .  

The a p l i t e  dykes and s i l l s  exposed throughout  rock  u n i t  1 seem t o  

have been formed by the  l o c a l  sweat ing o u t  o f  m a t e r i a l  d u r i n g  t h e  f i r s t  two 

phases o f  deformat ion.  The galena bear ing  q u a r t z  v e i n  a t  t h e  Comstock 

workings c u t s  c l e a n l y  across an a p l i t e  dyke and i s  thus younger than t h e  

dyke. 

3.0 MINERALIZATION 

3 .1  Comstock Minera l  Showings and Workings 

The workings areas on t h e  Comstock Proper ty  a r e  conta ined i n  an area 

o f  approx imate ly  18 ha (43.24 A) on t h e  Comstock 3 and Comstock 4 c la ims 

(F igures 3 and 4) .  

The workings comprise s i x  s u r f a c e  and underground d i g g i n g s  l o c a t e d  
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i n  two d i s t i n c t  areas; t h e  main and upper workings areas. Diggings i n  t h e  

main workings-area i n c l u d e  an open c u t  t h a t  exposes a m i l k y  q u a r t z  v e i n  and 

t w o  open c u t s  and t w o  a d i t s  t h a t  a r e  developed on a m i n e r a l i z e d  q u a r t z  v e i n  

(F igure  7 ) .  M i n e r a l i z a t i o n  i n  t h e  q u a r t z  occurs as bunches and dissemina- 

t i o n s  o f  galena arid minor s p h a l e r i t e .  The upper workings-area r e p o r t e d l y  

c o n t a i n s  a sloughed t r e n c h  excavated on a q u a r t z  v e i n  h e a v i l y  m i n e r a l i z e d  

w i t h  galena. 

The showings areas a r e  connected t o  a mine cab in  by 2335 m o f  1 m 

wide t r a i l ,  most o f  which i s  i n  o n l y  moderate c o n d i t i o n  now. The mine cab in  

has co l lapsed.  

The t r a i l  between t h e  main workings-area and t h e  mine cab in  was 

cleaned o u t  d u r i n g  the  1987 e x p l o r a t i o n  program. Dur ing t h e  program, the  

mine t r a i l  was ext:ended t o  a nearby h e l i c o p t e r  l a n d i n g  area which was c l e a r e d  

t o  a l l o w  easy access t o  t h e  area. 

camp t o  t h e  h e l i c o p t e r  l a n d i n g  s i t e .  The l a n d i n g  s i t e  was loca ted  on a 

About 445 m of t r a i l  was c l e a r e d  f rom t h e  

smal l  p l a t e a u  south o f  the  main workings-area ( F i g u r e  7 ) .  

The most w e s t e r l y  o f  t h e  main workings-area d igg ings  i s  an open c u t  

exposing a l a r g e  b l o c k  of  m i l k y  q u a r t z .  T h i s  work ing  i s  l a b e l l e d  CW1 by 

the  w r i t e r s  (F igure  7 ) .  I t  i s  l o c a t e d  about 500 m W. and 30 m S. o f  the  

Comstock l e g a l  corner  pos t  a t  an e l e v a t i o n  o f  about 2243.3 m (7360 f t ) .  T h i s  

open c u t  extends about 10 m u p h i l l  from t h e  t r a i l .  I n  i t  i s  an exposure o f  

m i l k y  quar tz .  No s i g n i f i c a n t  m i n e r a l i z a t i o n  i s  v i s i b l e  i n  t h i s  q u a r t z  expo- 

sure.  

The v e i n  a t t i t u d e  c o u l d  n o t  be determined w i t h  c e r t a i n t y  because i t  

c o u l d  n o t  be d iscerned whether t h e  exposure was o u t c r o p  o r  subcrop, Also,  
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it was not apparent whether this vein was the same 

by the other diggings in the main workings-area. 

vein as that explored 

About 143 m southeast of open cut C W 1  is a well-mineralized quartz 

vein containing argentiferous galena and minor sphalerite. It i s  exposed 

in an open cut labelled CW3 by the writers. 

Cut CW3 was excavated into the hillside at an elevation of 2249.4 m 

(7380 ft). 

and a northeasterly dip of 24". 

In this cut, the mineralized quartz vein had a strike of 342" 

The vein was intruded into fine-grained arenites and pelites o f  the 

Broadview Formation (Figure 6 ) .  Locally, the vein was emplaced beneath a 

metre thick aplite dyke which had cooled before vein deposition. 

The vein, averaging about 1.5 m in thickness is composed of milky 

quartz with smokey grey bands. 

tions of subhedral, 2 mm wide crystals of galena and accessory sphalerite. 

The galena commonly encloses 1 to 2 cm long blebs o f  white quartz. 

Within the quartz are bunches and dissemina- 

Selected grab samples from this working assayed up to 19.36 oz/ton 

silver and 33.1% 'lead (Figure 7 ) .  

Presumably to explore the lateral contiguity of the ve n exposed in 

CW3, a second open cut was made 30.7 m northwest and 6 .1  m uph 1 1  from cut 

CW3. That digging was labelled CW2 by the writers. The vein exposed in cut 

CW3 did not seem t o  have been encountered in open cut CW2 

Two exploration adits were driven southeast of open cut CW3 to test 

for the extension o f  the mineralized vein down dip (Figure 7 ) .  

The upper adit; located about 13 m below cut CW3, reportedly inter- 

sected the mineralized vein 27.4 m (90 ft) in from the portal. 

intersection in this working was not confirmed by the writers. 

The vein 

However, 
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s e l e c t e d  samples f rom t h e  a d i t  dump conta ined s i l v e r  c o n c e n t r a t i o n s  as 

h i g h  as 13.70 oz/ ton. 

The lower a d i t  i s  about 29.7 m d o w n h i l l  and southwest o f  t h e  upper 

a d i t  ( F i g u r e  7 ) .  

The lower a d i t  was d r i v e n  78.6 m (250 f t )  i n  f rom t h e  p o r t a l  and 

r e p o r t e d l y  missed t h e  Comstock Vein which was encountered i n  t h e  workings 

above. Apparent ly ,  t h e  d i p  of the  v e i n  was f l a t t e r  than expected. 

The Comstock Vein was repor ted  as d i p p i n g  40" i n  t h e  1925 B.C. 

M i n i s t e r  o f  Mines'  annual r e p o r t  (page 7 o f  t h i s  r e p o r t ) .  The w r i t e r s  measured 

t h e  v e i n  and found i t  t o  have a s t r i k e  o f  342" and a d i p  o f  24" nor theas t .  

The d i f f e r e n c e  o f  16" between t h e  d i p  repor ted  i n  1925 and t h a t  taken i n  

1987 was s u f f i c i e n t  t o  ensure t h a t  t h e  lower a d i t  would n o t  c ross  t h e  v e i n  

where expected. 

The t o t a l  absence o f  m i n e r a l i z e d  v e i n  m a t e r i a l  on t h e  dump o f  t h e  

lower a d i t  con f i rms t h a t  t h a t  work ing d i d  n o t  i n t e r s e c t  t h e  ve in .  

Midway between open c u t s  CW1 and C W 3  i s  a steep switchback t r a i l  

t h a t  leads eastward up t o  t h e  r i d g e  c r e s t  f rom t h e  main t r a i l  (F igures  3 and 

7 ) .  The upper workings-area r e f e r r e d  t o  i n  t h e  1925 B.C. M i n i s t e r  o f  Mines'  

annual r e p o r t  (page 7 o f  t h i s  r e p o r t )  i s  p robab ly  near  t h e  upper end o f  t h i s  

t r a i l  i n  the  skree. 

There, a 0.6 m wide v e i n  w i t h  a 30 cm t h i c k  pay s t r e a k  o f  galena 

running 17.4 oz/ ton s i l v e r  and 20.6% lead r e p o r t e d l y  outcrops.  That v e i n  

was n o t  loca ted  d u r i n g  t h e  1987 e x p l o r a t i o n  program. 

c o n t a i n i n g  r ibbons o f  galena and minor  p y r i t e  was l o c a t e d  i n  a draw near t h e  

upper end o f  t h e  t r a i  1.  

However, q u a r t z  f l o a t  

The upper v e i n  i s  p robab ly  l o c a t e d  near  t h e  m i n e r a l i z e d  f l o a t .  
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3.2 Genesis o f  Economic M i n e r a l i z a t i o n  and t h e  Comstock Vein 

Dur ing the  1987 e x p l o r a t i o n  program, t h e  w r i t e r s  examined severa l  

m i n e r a l i z e d  ve ins  on p r o p e r t i e s  southeast o f  Cascade Creek. The Comstock 

Vein was t y p i c a l  o f  m i n e r a l i z e d  v e i n s  i n  t h e  area. 

The Comstock Vein was i n t r u d e d  i n t o  compara t ive ly  f i n e - g r a i n e d  

c l a s t i c  rocks o f  t h e  Broadview Formation; a common a s s o c i a t i o n  w i t h  m i n e r a l -  

i zed  q u a r t z  ve ins  y e t  found on the  Comstock and Amber P r o p e r t i e s .  

The a s s o c i a t i o n  o f  economic m i n e r a l i z a t i o n  w i t h  ve ins  i n  p e l i t i c  

rocks i s  very  s t rong.  Quar tz  ve ins  found i n  o t h e r  rock u n i t s  a r e  almost 

complete ly  unminera l ized.  

The p e l i t i c  rocks of  the  Broadview Formation a r e  i n t e r p r e t e d  by the  

w r i t e r s  t o  have been depos i ted  i n  a deep bas in,  d u r i n g  per iods  o f  low c l a s t i c  

sedimentat ion i n  e u x i n i c  water .  I n  such an environment, a background depo- 

s i t i o n  of m e t a l - r i c h  mud would be produced by metal  reducing b a c t e r i a  con- 

suming t h e  e f f l u e n t  o f  submarine vents  and p e l a g i c  sediments. Sediment 

metal concent ra t ions  would be compara t ive ly  h i g h  because t h e  low-volume 

background sedimentat ion would n o t  be d i l u t e d  by a l a r g e  i n f l o w  o f  d e t r i t u s  

f rom the  bas in  margin. M e t a l - r i c h  p e l a g i c  sediments were probab ly  the  source 

o f  much o f  the  metal s u l p h i d e  t h a t  was concent ra ted  i n  ve ins  l i k e  the  

Comstock Vein. 

The Comstock Vein i s  o r i e n t e d  near  t h e  f i r s t  and second-phase cleavage 

planes, and conta ins  l a t e  f r a c t u r e  c leavages. I t s  emplacement p robab ly  dates 

from t h e  second phase o f  deformat ion.  

Regional metamorphism, second-phase p l a s t i c  deformat ion and then, 

s i g n i f i c a n t  c o o l i n g  o f  t h e  c o u n t r y  rock preceeded v e i n  emplacement. The v e i n  
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w c u t  c l e a n l y  across both t h e  count ry  rocks and an a p l i t e  dyke r e c o r d i n g  

cool  b r i t t l e  deformat ion.  

L o c a l l y ,  t h e r e  i s  no d i r e c t  a s s o c i a t i o n  between m i n e r a l i z e d  q u a r t z  

ve ins  l i k e  the  Coinstock Vein and Jurassic-age b a t h o l i t h i c  i n t r u s i o n .  

However; r e g i o n a l l y ,  t h e r e  i s  an a s s o c i a t i o n  between the  g r a n i t e s  and the 

ve ins  i n  bo th  t ime and space. 

M i n e r a l i z e d  q u a r t z  ve ins  near the  no r theas te rn  margin o f  t h e  Kuska- 

nax B a t h o l i t h  were i n t r u d e d  l a t e  i n  the  second phase o f  deformat ion,  a f t e r  

t he  f o l d i n g  and j u s t  be fo re  the  i n t r u s i o n  of t he  b a t h o l i t h  a t  i t s  p resent  

n t r u s i o n  was p robab ly  respons ib le  l e v e l .  Heat f rom deformat ion  and igneous 

f o r  t he  m o b i l i z a t i o n  o f  v e i n  m a t e r i a l .  

I t  i s  i n t e r e s t i n g  t o  no te  t h a t  reg o n a l l y ,  s i l v e r  concen t ra t i ons  i n  

galena seem t o  g e n e r a l l y  increase w i t h  p r o x i m i t y  o f  t he  v e i n  t o  the  batho- 

1 i t h .  

The w r i t e r s  be l  ieve t h a t  minera l  i zed  q u a r t z  ve ins  were formed where 

m e t a l - r i c h  p e l i t e s  o f  t h e  Broadview Formation c o n t r i b u t e d  su lph ides  t o  

m i g r a t i n g  f l u i d s  t h a t  were depos i ted  i n  ve ins.  

The most common su lph ide  t e x t u r e  i n  these ve ins  i s  one i n  which 2 mm 

wide s u l p h i d e  c r y s t a l s  form a l a t t i c e  around w h i t e  q u a r t z  b lebs .  Th is  t e x -  

t u r e  i s  p robab ly  the  r e s u l t  o f  t h e  e x s o l u t i o n  o f  su lph ide  and s i l i c a t e  f rom 

a common me l t .  There i s  no t e x t u r a l  evidence i n  the  Comstock Vein o f  more 

than one genera t ion  o f  v e i n  i n j e c t i o n .  

There seem t o  be two s u l p h i d e  m ine ra l  a s s o c i a t i o n s  i n  m i n e r a l i z e d  

quar t z  ve ins  on p r o p e r t i e s  southeast o f  Cascade Creek. 

s p h a l e r i t e ,  and galena + s p h a l e r i t e  t minor p y r i t e .  

They a re ;  galena - + 
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These t w o  a s s o c i a t i o n s  seem t o  be r e l a t e d  t o  t h e  amount o f  f r e e  

carbon present  i n  rocks e n c l o s i n g  t h e  v e i n .  Free carbon most commonly oc- 

curs  as g r a p h i t e  i n  these rocks.  

The ga ena - + s p h a l e r i t e  a s s o c i a t i o n  i s  most commonly found i n  ve ins  

emplaced i n t o  ow--carbon rocks and t h e  galena + s p h a l e r i t e  + minor  p y r i t e  

a s s o c i a t i o n  i s  g e n e r a l l y  found i n  ve ins  i n t r u d e d  i n t o  high-carbon rocks.  

Trans la ted  i n t o  a chemical model; i t  seems t h a t  as  t h e  l o c a l  p a r t i a l  

pressure o f  C02 increased; su lph ides  o f  lead, z i n c  and i r o n  were s e q u e n t i a l l y  

mob i l i zed .  

Assays c l e a r l y  i n d i c a t e  t h a t  s i l v e r  m i n e r a l i z a t i o n  i s  c l o s e l y  assoc i -  

a ted  w i t h  lead i n  galena and g o l d  i s  c l o s e l y  assoc ia ted  w i t h  i r o n  p y r i t e  

(Appendix B)  (Spear ing and O s t l e r ,  1987). 

The Comstock Vein c o n t a i n s  t h e  galena - + s p h a l e r i t e  minera l  assoc i -  

a t i o n ,  i n  a v e i n  emplaced i n  low-carbon sedimentary rocks.  Consequently, 

t h e  Comstock c o n t a i n s  s i l v e r  and lead w i t h  a minor amount o f  z i n c  ( F i g u r e  7, 

Appendix B )  . 

4.0 CONCLUSIONS AND RECOMMENDATIONS 

4.1 Conclusions 

Geologica l  mapping was conducted over  p a r t  of  t h e  Comstock Proper ty  

d u r i n g  t h e  1987 e x p l o r a t i o n  program. 

The n o r t h e a s t e r n  p a r t  o f  t h e  p r o p e r t y  i s  u n d e r l a i n  by a n d e s i t i c  v o l -  

can ics  o f  the  index Formation. The southwestern p a r t  o f  t h e  p r o p e r t y  i s  

u n d e r l a i n  by t h e  basal  l i t h i c  sandstones and s i l t s t o n e s  o f  t h e  Broadview 

Formation. These rocks form p a r t  o f  an eugeosyncl ina l  b a s i n - f i l l i n g  sequence 
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w depos i ted  i n  an e longate  t rough (F igures 4, 5 and 6 ) .  The t rough was p a r t  

o f  t h e  C o r d i l l e r a n  Geosyncl ine d u r i n g  t h e  Palaeozoic Eon. 

One o f  t h e  major accomplishments o f  t h e  1987 e x p l o r a t i o n  program o n .  

t h e  Comstock Proper ty  was t o  l o c a t e  and conf i rm t h e  e x i s t a n c e  o f  t h e  main 

workings-area on t h e  p r o p e r t y .  Since the  Comstock was r e p o r t e d  upon i n  t h e  

B.C. M i n i s t e r  o f  Mines'  annual r e p o r t s  d u r i n g  t h e  1920's,  no  work has been 

recorded on t h e  p r o p e r t y .  T r a i l s  l e a d i n g  t o  t h e  workings had been o b l i t e r -  

a t e d  below t h e  1981 m (6500 f t )  l e v e l  and t h e  work ings were n o t  d i s c e r n a b l e  

f rom t h e  a i r .  The l o c a t i o n  o f  t h e  Comstock workings-area was guessed a t  i n  

government f i l e s  o n l y  w i t h i n  a 6 km 
2 

area. 

i n i t i a l  t r a v e r s e s  revealed t h a t  the  Comstock workings were n o t  where 

they  were repor ted  t o  have been i n  t h e  o l d  annual r e p o r t s .  S i g n i f i c a n t  

e f f o r t  was then spent on p a r a l l e l  t r a v e r s e s  a long steep, brush-covered s lopes 

t o  l o c a t e  t h e  workings, cab in  s i t e  and t r a i l s .  

Through t h i s  e f f o r t ,  t h e  e x i s t a n c e  o f  t h e  main workings, cab in  and 

t r a i l s  were conf i rmed. A l though t h e  d e s c r i p t i o n s  o f  t h e  workings i n  t h e ' o l d  

r e p o r t s  were accurate,  t h e i r  repor ted  e l e v a t i o n  was o u t  by about 1200 f t  

(366 m)(F igures 6 and 7 ) .  

The Comstock Vein was exp lo red  by a s e r i e s  o 

The upper a d i t  r e p o r t e d l y  i n t e r s e c t e d  t h e  ve in ;  t h e  

The a t t i t u d e s  o f  v e i n  exposures i n  open c u t s  

t h a t  they may be o f  two separate p a r a l l e l  ve ins.  I t  

a r e  severa l  p a r a l l e l  m inera l  i z e d  q u a r t z  v e i n s  i n  the  

t h e  Comstock Proper ty .  

The Comstock Vein i s  about 1.5 m t h i c k  where 

open c u t s  and two a d i t s .  

ower a d i t  d i d  not. 

CW1 and CW3 i n d i c a t e  

i s  p o s s i b l e  t h a t  t h e r e  

ma i n  work i  ngs-area on 

exposed i n  open c u t  CW3. 
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It is mineralized with argentiferous galena and minor sphalerite. Silver 

and lead concentrations in the vein assay as high as 33.1% lead and 19.36 

oz/ton silver (Figure 7, Appendix B). 

The Comstock Vein contains the galena - + sphalerite mineral associa- 

tion that seems to be related to vein emplacement in fine-grained rocks 

with low carbon content in the Palaeozoic-age Broadview Formation. There- 

fore; metal potential in the Comstock Vein is primarily in silver and lead. 

The upper Comstock vein reported in the B.C. Minister of Mines' 

reports, was not located during the 1987 exploration program. Its general 

location was discerned through the discovery of a well-used trail which 

lead from the main Comstock workings to the crest of the ridge above. 

The upper workings are probably skree-covered at present. According 

to old annual reports, the upper vein contains lead and silver contents 

neralized float found in the skree 

1 may confirm this. 

similar with the main Comstock vein. M 

in a draw near the upper end of the tra 

4.2 Recommendations 

The writers recommend that future exploration on the Comstock Property 

include the following aspects in order to expand and develop the known 

economic mineral potential of the property; 

A. The upper Comstock vein, reportedly 

main workings, should be located, mapped and 

8. Veins in the main workings-area shou 

to determine their extent, number, attitudes 

C. If enough encouragement results from 

ocated on the ridge above the 

samp 1 ed . 
d be exposed, mapped and sampled 

and mineral potential. 

surface work on the main work- 

ings area, these veins should be tested to depth by drilling or tunnelling. 
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D. Improved camp s i t e ,  water supp l i es  and land access t o  the  p r o p e r t y  

and i t s  workings-areas should be i n v e s t i g a t e d .  An access r o u t e  up Cascade 

Creek f rom B.C. Highway 31 t o  t h e  Juno workings and thence t o  the  Comstock 

Proper ty  may be the  most p r a c t i c a l  land r o u t e  (F igu re  3 ) .  

E. Geological  mapping should be conducted over  the  r e s t  o f  t h e  Comstock 

Proper ty  t o  e x p l o r e  f o r  more ecomonic m i n e r a l i z a t i o n .  

West Vancouver, B r i t i s h  Columbia 
October 15, 1987 

C. Geoffrey Spearfng, B.Sc. (Eng.) 
Consu l t ing  Min ing  Engineer 

t l e r ;  M.Sc., P.Geo1. 
Consu 1 t i  i<g Geol og i s t 
Pres ident ,  Ambergate E x p l o r a t i o n s  Inc.  
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6.0 ITEMIZED COST STATEMENT OF THE 1987 PROGRAM Subsequent Expl ora t ion 
Wages : Total 

C.G. Spearing, B.Sc. (Eng.);: 
Consulting Mining Engineer 
69.75 days @ $200/day $13950.00 
John Ostler; M.Sc., P.Geo1.f: 
Consulting Geologist 
16.75 days @ $250/day 
David Jones, B.Sc. 
25 days @ $150/day + 
12 days @ $175/day 
Glenn Caulfield 
25 days @ $150/day + 

Andrew Biber 
26 days @ $150/day + 
12 days @ $175/day 

9; i ncl udes data process i ng $35837.50 

$ 4187.50 

$ 5850.00 

12 days @ $175/day $ 5850.00 

$ 600.00 

Res ta k i ng 
Claims 

$ 600.00 

$ 0.00 

$ 450.00 

$ 450.00 

$ 450.00 

$35837.50 $1 950.00 $ 

Amber Prop, 
Exploration 

$10044.12 

$ 2746.33 

$ 3891.18 

$ 3891.18 

$ 3999.27 

1950.00 $24572.08 $24572.08 

Comstock Prop. 
Exp 1 orat ion 

$ 3305.88 

$ 1441.17 

$ 1508.82 

$ 1508.82 

I 
W 

I 
$ 1550.73 0 

$ 9315.42 $ 9315.42 

Transport : 

Helicopter transport 
Highland Helicopters 

Truck transport 
3/4 ton pick-ups @ $1800/m0. 
milage included 
4x4 1.5 mo., 4x2 2 mo. $ 6300.00 $ 360.00 $ 4280.29 $ 1659.71 
Gasol ine + oi 1 $ 1273*@- $ 48.01 $ 883.31 $ 342.50 

hours + fuel and oil $ 8404.94 $1877.12 $ 4703.88 $ 1823.94 

$15978.76 $15978.76 $2285.13 $ 2285.13 $ 9867.48 $ 9867.48 $ 3826.15 $ 3826.T5 

Balances carried forward $51 816.26 $ 4235.13 $34439.56 $13141.57 



Subsequent E x p l o r a t i o n  

Restaking Amber Prop. Comstock Prop. 
Claims Exp 1 o r a  t i o n  E x p l o r a t i o n  

Balances c a r r i e d  fo rward  

Camp : 

i G-man base camp i power 
13 months @ $1000/mo. 
Chain saws + l i n  c u t t i n g  
equ ip .  13 mo @ $600/m0. 
Jonsreds 920 saw des t royed 
T r a v e r s i n g  Equipment 
S tak ing  Supp l ies  
Camp Suppl i e s  
Camp Food 
Exp los i ves  

Communications: 

1 SBXllA r a d i o  
14 months @ $300/month 
rad io te lephone  c a l l s  
L.D. te lephone c a l l s  

Crew i n  T ranspor t :  

Meal s 
Hote l  

Balances c a r r i e d  fo rward  

To ta l  

$51 81 6.26 $ 4235.13 $34439 56 $13141.57 

$ 1500.00 $ 100.00 $ 1008.82 $ 391.18 

$ 900.00 $ 60.00 $ 605.29 
$ 500.00 $ 0.00 $ 360.29 
$ 315.00 $ 21.00 $ 211.85 
$ 224.77 $ 224.77 $ 0.00 
$ 1257.96 $ 0.00 $ 906.47 
$ 2207.23 $ 236.91 $ 1419.79 
$ 509.10 $ 0.00 $ 509.10 

$ 7414.06 $ 7414.06 $ 642.68 $ 642.68 $ 5021.61 $ 5021 

$ 234.71 
$ 139.71 
$ 82.15 
$ 0.00 
$ 351.49 
$ 550.53 
$ 0.00 I 

w 
4 

.61 $ 1749.77 $ 1749.77 I 

$ 450.00 $ 30.00 $ 302.65 $ 117.35 
$ 28.69 $ 0.00 $ 20.67 $ 8.02 
$ 35.92 $ 0.00 $ 27.73 $ 8.19 

$ 514.61 $ 514.61 $ 30.00 $ 30.00 $ 351.05 $ 351.05 $ 133.56 $ 133.56 

$ 459.48 $ 44.71 $ 298.88 $ 115.89 
$ 461.00 $ 55.08 $ 292.50 $ 113.42 

$ 920.48 $ 920.48 $ 99.79 $ 99.79 $ 591.38 $ 591.38 $ 229.31 $ 229.31 

$60665.4 1 $ 5007.60 $40403.60 $1 5254.21 



T o t a l  

F f F 

Subsequent Explora t ion 

Rest a k i n g Amber Prop. Comstock Prop. 
Claims Expl o ra  t ion  Exp 1 o ra  t ion  

Balances c a r r i e d  forward $60665.4 1 $ 5007.60 $40403.60 $15254.2 1 

Shipping and Assay: 
Sample Shipping $ 36.45 $ 0.00 $ 26.27 $ 10.18 
Rock Assay a t  Chemex Labs $ 2869.00 $ 0.00 $ 2478.50 $ 390.50 
Sediment and S o i i  a n a i y s i s  
a t  Chemex Labs $ 4050.00 $ 0.00 $ 4050.00 $ 0.00 -- 

$ 6955.45 $ 6955.45 $ 0.00 $ 0.00 $ 6554.77 $ 6554.77 $ 400.68 $ 400.68 

Survey, Data Compi lat ion and Report: 

A i r  Photos $ 158.41 
Maps, Reports e t c .  $ 151.73 
D r a f t i n g ;  1:lOk base maps $ 575.00 

r e p o r t  maps $ 7462.50 
TYP i ng $ 520.00 
Black L i n e  copy; base maps $ 39.05 

r e p o r t  maps $ 486.74 
Photocopy $ 389.48 

$ 0.00 
$ 0.00 
$ 191.67 
$ 0.00 
$ 0.00 

$ 0.00 
$ 0.00 

$ 13.02 

$ 79.21 
$ 88.41 
$ 191.67 
$ 5085.00 
$ 300.00 
$ 13.02 
$ 365.92 
$ 269.94 

$ 79.20 
$ 63.32 
$ 191.66 
$ 2377.50 
$ 220.00 
$ 13.01 
$ 120.82 
$ 119.54 

T o t a l s  o f  1987 Program 

West Vancouver, B r i t i s h  Columbia 
October 22, 1987 

$ 9782.91 $ 9782.91 $ 204.69 $ 204.69 $ 6393.17 $ 6393.17 $ 3185.05 $ 3185.05 

$77403.77 $ 5212.29 
\ \ ' < I '  , 

$5335 1.54 $18839.94 

John O s t l e b  M,.Sc.(, p.,Geol. 
Pres ident ,  Ambergate Exp lo ra t i ons  Inc.  
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2 I 2  BRWKSBANI; AVE . NORTH VANCOUVER. 
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C c m m n l s : A T T N :  JOHN OSTLER CC: C GEOFFREY S P e A R I K )  
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PHONE ( 6 0 4 )  984-0111 

I CERTIFICATE OF ANALYSIS A8 7 2 0 2 5 4 

SAMPLE 
DESCRIPTION 

~ _ _ . -  

m-3 
w 3 - 4  
1-50 
; W I D 1  
S W I D 2  

S W S D I  
SPW sD2 
SST- I - I 
SST- 1-2 
ES-5.ON 

ms-os 
ws-3. os ms-5. os 
ws-7.5s ws-I I. 5s 

ws-SULPHIDE 
m- I 
m - 2  
m - 2 c ”  
m - 3  _- 

PREP 
CODE - 
2 0 1  
2 0 1  
2 0 1  
207 
207 

207 
2 0 1  
207 
207 
2 0 1  

207 
207 
2 0 1  
2 0 1  
2 0 1  

207 
2 0 1  
2 0 1  
2 0 1  
2 0 1  

207 
2 0 1  
2 0 1  
201  
2 0 1  

- 

- 

- 

- 

- 

U 

< 0 . 0 1  < 0 . 0 1  

< V . V .  

< 0 . 0 1  

< 0 . 0 1  < 0 . 0 1  < 0 . 0 1  
< 0 . 0 1  
< 0 . 0 1  

< 0 . 0 1  < 0 . 0 1  
0 . 0 1  < 0 . 0 1  < 0 . 0 1  

< 0 . 0 1  < 0 . 0 1  < 0 . 0 1  < 0 . 0 1  
< 0 . 0 1  

0 . 0 2  
< 0 . 0 1  < 0 . 0 1  < 0 . 0 1  < 0 . 0 1  

< !.$! 
-- 

_- 

-- 

-- 

- - _ _  

’b 
5 

5 . 1 7  
8 . 9 3  

f?.!!? .”. T ”  

3 0 . 6  

3 3 . 1  
2 1 . 4  

. 2 4 . 4  
1 . 3 3  

4 . 1 5  

1 4 .  I O  
2 2 . 9  
1 6 . 7 0  
1 6 . 5 0  
2 1  . 8  

1 5 . 3 0  
2 4 . 9  

7 . 6 3  
2 . 3 8  
I . 5 0  

7 . 0 6  

I . 8 2  

- -- 

_____ 
2 4 . 1  

6 1  . O  
3 8 . 5  

... . _- 

I 

I I 
1 . 0 2 )  0 . 0 5 4 1  1 9 . 3 6  
0.65 0 . 0 3 5  1 2 . 2 0  
0 O : I p /  0 2  0 . . 0 0 2  0 . 0 3 8 /  1 2 . 3 8  0 . 6 4  

0 . 5 4  0 . 0 0 6  1 . 9 3  

ALL ASSAY DETERMINATIONS ARE PERFORMED OR SUPERVISED BY B.C CERTIFIED ASSAYERS 

< 0 . 0 0 3  < 0 . 0 0 3  < 0 . 0 0 3  
0 . 0 8 0  ---I-- 0 . 1 1 4  

__ 

0 . 2 6 6  
0 . 0 8 2  0 . 0 7 8  

0 . 1 4 6  

0 . 3 0 0  

0 . 0 4 8  
0 . 0 2 6  
0 . 0 1 4 1  I 
0 . 0 7 6  I . 5 2 6  

0 . 0 1 2  0 . 0 5 8  T- 0 . 0 1 2  

ICK. PROPERTY 



F 

Chemex Labs Ltd. 
.*Pade No. : I 
Tot. Pales: I 
Ihlc : I--87 
Invoice I : 1-872 I IO6 
P.O. I : 

1201 - S I 5  I J T H  ST. 
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I CERTIFICATE OF ANALYSIS A8 7 2 1 1 0 6  1 

j,” Sb NM 
% 

SAMPLE PREP 
DESCRIPTION CODE 

0 0 6 7  
0 0 6 8  
0069 
0 0 7 0  
0 0 7  I tr < 0 . 0 1 1  < 2.0 ’1  < “ . e ? !  ;;:; V . U I  < 6 . 0 8 i  0 . 0 9 :  

0 .011  5 6 . 2  ’ 0 . 5 s  < 0 . 0 0 1  0 . 1 2 (  < 0 . 0 1 ,  l O . 8 O l  0 . 2 8  I 0 . 0 0 1  I 0 . 0 1 1  

2 1 . 1  
< 0 . 0 1  2 3 : 3  6 . 6 3  < ::8?i 3 8 . 0  9 . 7 4  I 2 7 . 7  6 . 5 7  

< 0 . 0 1  1 4 . 5 0  9 . 1 2  

0 . 1 3  < 0 . 0 0 ;  
1 4 . 6 0 1  0 . 0 1 (  
1 4 . 0 0  0 . o o t  
3 1 . 6  I 0 .  a o ;  

5 . 8 7  0 .091  

, P R O P E ~ ~  
0 . 0 3 a  

0 . 0 2 4  
--_t.--- 1 7 . 0 0  

6 . 9 3  
9 . 3 8  
7 . 2 3  
0 . 6 6  

I I I 
4 . 4  I 0 . 2 4 1  0 . 0 0 l l  0 . 0 4 :  

. Cl?.RTlPlCATlON : 4 I 
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e r t o n  Avenue i n  t h e  

C i t y  o f  Nor th  Vancouver, Prov ince of  B r i t i s h  Columbia do hereby c e r t i f y :  

That I am a sel f -employed min ing  engineer  w i t h  o f f i c e  a t  1000-401 West 

Georgia S t r e e t ,  Vancouver, B r i t i s h  Columbia; 

That I am a graduate of  Queen’s U n i v e r s i t y  a t  K ingston,  O n t a r i o  where I 

d i d  o b t a i n  my Bachelor o f  Science degree i n  Min ing  Engineer ing i n  1986; 

That my p r i n c i p a l  employment s i n c e  1985 has been i n  t h e  f i e l d  o f  m inera l  

e x p l o r a t i o n ;  

That t h i s  r e p o r t  i s  based on da ta  i n  l i t e r a t u r e  a v a i l a b l e  f o r  p u b l i c  

i n s p e c t i o n ;  and on work conducted and superv ised by me as w e l l  as by 

John O s t l e r ;  M.Sc., P.Geo1. and D.W. T u l l y ,  P.Eng. on t h e  Comstock Proper ty  

from J u l y  7 t o  August 12 and on August 21, 1987; 

That I have no int.erec;t i n  t h e  Comstock Proper ty  n o r  i n  the  s e c u r i t i e s  o f  

Ambergate Exp1orat: ions Inc.  n o r - d o  I expect t o  r e c e i v e  any. 

Dated a t  West Vancouver, B r i t i s h  Columbia t h i s  15th day o f  October, 1987. 

Consu l t ing  Min ing  Engineer 
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I ,  John O s t l e r ,  o f  2224 J e f f e r s o n  Avenue i n  t h e  C i t y  o f  West 

Vancouver, Provinc:e o f  B r i t i s h  Columbia do hereby c e r t i f y :  

That . .  I ' a m  a c o n s u l t i n g  g e o l o g i s t  w i t h  business address a t  515-470 G r a n v i l l e  

S t r e e t ,  Vancouver, B r i t i s h  Columbia; 

That I am a graduate o f  Car le ton  U n i v e r s i t y  o f  Ottawa, O n t a r i o  where I 

obta ined my Master o f  Science degree i n  Geology i n  1977; 

That I am l i c e n c e d  t o  p r a c t i c e  as a Pro fess iona l  Geo log is t  by t h e  A s s o c i a t i o n  

o f  Pro fess iona l  Engineers, Geo log is ts  and Geophysic is ts  o f  A l b e r t a ,  and I am 

a Fe l low o f  t h e  Geologica l  A s s o c i a t i o n  o f  Canada; 

That I have been engaged i n  t h e  s tudy and p r a c t i c e  o f  t h e  g e o l o g i c a l  p r o f e s s i o n  

for  o v e r  15 years;  

That t h i s  r e p o r t  i s  based on data i n  l i t e r a t u r e  a v a i l a b l e  f o r  p u b l i c  i n s p e c t i o n ;  

and on work conducted and superv ised by me as w e l l  as by C. Geof f rey Spearing, 

B.Sc.(Eng.) and D.W. T 'u l l y ,  P.Eng. f rom J u l y  7 t o  August 12 and on August 21, 

1987; 

That I am Pres ident  and a p r i n c i p a l  shareholder  i n  Ambergate E x p l o r a t i o n s  Inc.  

which owns t h e  Comstock Proper ty ;  thus t o  a v o i d  p o s s i b l e  c o n f l i c t  o f  i n t e r e s t ,  

I d i d  n o t  conduct any sampl ing f o r  assay n o r  were samples for  assay under my 

c o n t r o l  a t  any t ime; 
- 

Dated a t  West Vancouver, B r i t i s h  Columbia t h i s - i - 5 t h  day of October, 1987. 

John O l t l e r ;  M.Sc., P.Geo1. 
Consu l t ing  Geologis-t 
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Noh): The genarafmns 01 the Colouredrymbolt b.lo~uam lndlcatad 
thus; first.' ,second J' . third J' 

Geological bounday (de1in.d. approrlmata. auumrd) ..-__. .. 
Bedding. tops unknown (Inclined. wrricr~) ................. J M  
Folntron (1nclin.d. nrtkal) 

st andSo.~arandto., ........................ 
s* I, ................................................ P" -" 
s,s , ................................................ "3." .** 

Lmwtt.L*andlhl.+ndla .......................... =.* 
L,andl* ............................................. ,P 

Undilfarwnli.1.d ................................... .-/ # 
Linerfmn 

P+worimrfe rocaf~on 01 frace of aria1 plana 
01 lold indicated Ov name 01 lold (colour 
indkatesqeneralron whma known) ......... SANVON FAUS s w .  

~ ~ 
Fault (defined. approximate. assumed). ............ L- 

Gwtogv by P.B. Read. 1962-64 

To aceompdny GSC Bullelm 193 by P.B. Road 

O w l o g m i  camgrepny by the Geologicalsurvy 01 Canada 

Easa-map assembled by Iha Geological S u m y  01 Canada lrom 
mapa pubttthadat the sann scala by fhe S u m o  and Mapping 
Erancn,andlhaArmySurvy Estrblishmanl. R.C.E..ln tW1.62. * 
lwb 

Copier o ~ t h e  m p o ~ r a P h k a l ~ i l i o n  oltnis map may M Oblainad 
Aom the Map Oirtrlb~llOn Office. Daparlnientof Enrrgy. Miner 
and Resources. Oftawa 

Approximela magnatlc declination W70.22'lC Easl. dlcrersmg 
3.5 annually 

Elwationstn Ieetrbowmaanua.Iml 

L E G E N D  TO G . S . C .  MAP 1277A 

Par t  o f  G . S . C .  B u l l .  193 

L E G E N D  

FIGURE 4 A  

Glacial. IJcusIlma. and NrtvlrlilJ grawl, u n d .  *If, Jnd clay 

UUSMNAX-LIKE INTRUSIONS: masriw leucoquam monzonlta 
and taucosyenita 

KUSMNAX BAllfOLIlH: folialed Ieucoquam monzonifaand 
bucor yenite 

oluni lberisl) 

I 
UPPER MISSISSIPPIAN TO TRIASSIC 

MILFORD QROUP (1ClO)  

Coarse Iragmansl rocks 

Mlcacwus mela-undifona m 
Crplatllne limestone and CaIc-silkale marble m 

PRE-UPPER MISSISSIPPIAN (? ) TO TRIASSIC 
13.. hornblende.plagioclase scnw; mrnor white cystallma lime- 
slone; 13b. grey 10 green amphrbolfte; 13% grey fogrwn amphi. 
boltfa; 136. hornWenda-plrg,oclase schist; mlnor bmccia (crow 
pa1Urn indieales mmoranwunls 01 unll20) 

PRE-UPPER MISSISSIPPIAN 
LARDEAU onow (1.121 

Green mlca-amphibole schlsl. minor volcank breccia. plltov lava. 
andporphyrific IIows; 12.. ChlOrrliC marble 

1 10 I Darkgreyphyllile 

0.. g a y  to g m n  quartz.mica schlst and mata-grit. Ob. grey IO 

g m  quam-mica schist and mela-grit 

SILVERCUP RIDGE 

SHARON CREEK FORMATION: 
darh graypnylttia 

UAX FORMATION: lignl grey 
quartzlle 

TRIUNE FORMATION: grayarglllita. 
dais. andpnyillia 

Maaslw graanrton*. plllow lava. w k a n l c  baCCla. and limy green 
phyltita (cross pattarn indica:el minor amounla 01 unit MI 

E] Limy chlorite acnist. 4a. cnlorilic marble 

A. medlum lo dark grey phytlile; minor tlmyphyllile: 3b. phvllitic 
quartzila; Gray quartzose phyllife: mlnor melawlcank rocks (cross 
pallern Indicrtesmrnoramounlsol m i l  20) 

Gmy lo green quartz-mka rchlsl and mam.gri1 (crow paltern 
IndiuIas minor amounts 01 unlt 20) 

S T R A N O W  OF LARDEAU GROOP 
I W  On Fylr  M d  EUlwOOd. lw1) 

BROADVIEW FORMATION 

SHARON CREEK FORMATtON 

UU FORMATION 

1RIUNE FORMATION 

INDEX FORMATION 



NOTE: Part o f  Geological Survey 
o f  Canada Open File 432 

For Legend see Figure 5 A  

N. 

ClSSSlAR EAST YUKON EXP. LTDa 

S C A L E  
0 I 2 3 4 5 6 7 8 9 1 0 k m  

0 i 2 3 4 5 6 mi 

AMBERGATE EXPLORATIONS I N C .  

R E G I O N A L  GEOLOGY 
from G.S.C. O.F. 432 

COMSTOCK PROPERTY 
50°19.5'N., 117°09'W. 

SLOCAN M.D. BRITISH COLUMBIA 
OCTOBER, 1987 C. G. SPEARING, B.Sc. (Eng. 1 

JOHN OSTLER; M.Sc., P.Geol. 



E# "I V 

F I G U R E  5 A  

LEGEND TO G . S . C .  O . F .  432 

QUATERNARY 
PLEISTOCENE AND RECENT 

CIaclal deposltri. recent  alluvlu~, Im If Any 

Landslide and rock sllde debr i s  

CRETACEOUS ANDIlIR JURASSIC 

CJILENA CAY SmCr.: l u seov l t e -b lo t l t e  6ranodlur l tc  
and quartz  m n z n n l t e  

M T T L E  R A K E  M l H O L l M  (Kgal,Kgdb.Kqmm): 
P y r l t l  feroui alaisklte 

I(uscovlte-btottte 8ranodlor l te .  aranodlor l te :  
Include. SvcARpI.(R( ,STOCK 

BIotlCe-hornblersde quart. mnron l t e .  g r a n d l o r l c e :  

NELSON BATHOLIM IKCt to Jqd) 
U R I M ) U  CREEK PLUTON: blet l te-hornblende quartz  
a n z o n l t e .  8ranodlor l tc :  
8ranltc. A l l  can ta ln  potAih f e ldspa r  r g n c r y s t s  

COATCANYON-HALITAX CREEK and VRACCE CREEK STOCKS: 
hornblende-blot l te  qua r t z  mnron l t e :  minor quartz  
d l o r l t r  and g ranod lo r l t e  

IKqmmj mlnor quartz  d l o r l t e :  Include8 BWAW M M l l L l T H  

mlnor quartz  d l n r l l e  and 

IKqmbJ 
[ T I  SOO~~~GCE CREEK STOCK: hornblende Ieucoquartr 

JURASSIC AND/OR CRETACWUS 

RUBY RANGE SmCK:  b l o t l t r h o r n b l e n d c  quartz  d l o r l t e .  
d l o r l t r .  qua r r r  mnron l t e ,  mnzon l t e  and s y m o d l o r l t e  

NUDCU IWu1(TAXN and U S 1  U R I ~ U . S T o c y S :  fo l ln t cd  
hornblende quartz  d l o r l t s i  mlnor quartz  mnzon l t e  

JURASSIC 

KUSKANAX MTHOLIM AND STOCKS (JKx. JKXS.JKX): 
Aegerlne-suglte leucoquartr m n w n l t c :  mlnor 
lcucoiyenlte and leuco6ranl te  

SyenIte  

Follaccd andlor  l l nea t ed  leucoquartr monzonite 

L M R  JURASSIC 
UPPER SINMURIAN 

ARCHIBALD POWTION 0): grey aralllite. shale ml and s l l t s t o n e  

TRIASSIC AND 0) JURASSIC 
TRIASSIC lU ( I )  LIRIER JURASSIC (SIND(URIAN) 

%!bamilt and n t a - e n d e a l t s  f l o w  and t u f f  

LIJ,rd] Crey e ta -andea lbe  and n t a - d a c l t e  t u f f  And f l o w  

IF] mlnor tuffaceous s e d l r n t i  near  top 
Grey Lo black phy l l l t e .  arglllltc. quartzite; 

Grey 10 black Ilmeatone~ sinor ar~llIlte and 
q w r t r l c a  

1 ascg I C o n i t o r r a t e .  r e d l r n t a r y  breech: mlnor sandstone 

P E M l A N  AND/OR TRIASSIC 

Hornblende and pyroxene w r a - d l o r l t e  and r t a -  
anda i l t e  (Includes Poplar Crack Greenscone). 
Pa t t e rn  uaed where boundarlai ere under Incd. 

+'gs + 

Serpcnrlnl te :  mlnor talc m d  tremlltc s e h l s t  

Xlta-andesite flcm, t u f f ,  breccla: mlmr mrta- 
daet te :  r a r e  tul laceoua phylllte 

I=] Grey mlca mchlnt 

Pg.1 o f  3 

HIGH CRADE HETMORPNIC RXKS 

- L m n I C  20 TRIASSIC 



F I G U R E  5 A  

LEGEND TO G . S . C .  O . F .  432 

MISSISSlPP1AN 'Po PCIINSYLVANIAN OR PERWIAN 
UPPER KISSISSII'PIAN TO PENNSYLVANIAN OR PERWlAn 

MILFORD GIIOUP bMM1 toUMMCp) 
L i i h t  ~ r e v n  to n h t t e  che r t  

6r.Y and I i r m  phylllt. and u t a - sands tone  

[=I Grey and white limeatone. l oca l ly  fossiliferous 

I=] A.Y6daloidal e t a - b a s a l t  flows 

DEVONIAN(?) 
KlDDLE DEVONIAN(?) 

I Dpdn I Biot i te-hwnblende gwodiorits pneiss 

CAMBRIAN TO DEVONIAN OR OLDER 
LOVER CAUBRlAN TO MIDDLE DtVCfIIAN OR OLDER 

LARDEAU GROUP (IP8C lo IPIgr) 
BROAWIN FOPHATIW (Ik, IPIJ: 
Limestone. s rey  p h y l l i t i c  l l e a t o n c  and 
grey p h y l l i t e  

I IPIr I Grey and i r e e n  p h y l l i t l c  6rIt and p h y l l l t e  

JOVLtl FORMTION: gresn 
phy l l i t e .  greenstone 

phy l l i t a .  limy green 

SHARON CREEK FOPJIAIION: 
r i l i e w u s  p h y l l i t s  

dark 61s). to black 

1-1 TRIUNE FORMATION: grey 10 black ~ i l i c c o u s  
lp'P phy l l i ce  

I r P q  TRIVNI. A J U .  SHARON CREEK FOPJIATIDNS: undivided 

INDEX FORni\TlON(tPIv lo IPIpr)  
Green phyl.lIte. !I.). 6rsen phy l l l t e .  greenstone 

P h y l l l t l c  nnd 
phy l l i t e  

a r enacwu .  1 lws tons ;vain& 

Grey and l l 6 h t  6reen p h y l l i t e ;  minor p h y l l t t i c  
J i n s t o n c  iind qua r t z  srlt 

I tpfgr  j Quartz griei  u inor  g r i t t y  p h y l l i t e  

Vndividedr grey phy l l i t e .  silic00us phy l l i t e .  
g rk t ty  phy l l i t e .  tAiyl l i t ic  g r i t .  rare q u a r t z i t e  

Undivided8 hestone. p h y l l i t i c  limesrune 

E l  Calcareous q u a r t z i t e  

Biotite schlsc .  paragnetas 

E l  Cslc - s i l i ca t e  marble 

Pg. 2 o f  3 

[GI O i u t i t e  a c h i s t  

F] Alllhibol i tc  

Ca lc - s i l i ca t e  aarblo 

Undivided 

' s t r a t lq raph ic  omler unknown 



FIGURE 5A 

LEGEND TO G.S.C. O.F. 432 Pg. 3 of 3 

; ~ ~ t ; ~ l U t e ,  minor g?ey p h y l l l t o  and 

Yh1,te t o  l l g h t  grey l imestone 

MRSH ADAKI MRIUTION: white. grey and b r o w  
1eMu q u a r t z i t e ,  p h y l l l t i e  q w r t z i t e :  minor grey 0 am? black p h y l l l t e  

1 ~ 1  mu: CAX;ZU~SRIUTION ( IEMW, tewv) : 

I=] Gmm phyllite, greenstone 

NADRYNIAN (WINDCMERI) 
HORSETHIEF CREEK GROW(Hncvc.Hncc. Hnclc): 
Upper Divlaion: quartzofeldspathic sandstone 
end mlltstane.  arey sIatei  minor guar t rofe ldspa th lc  
s r i t :  rare quar tz  pebble eon#lowra ta  

(=I t i w s t o n e  

[ G I  f;;;:lg;o;y, minor quart. pebble conalomerate: 
Lmrr Dlvlalon: quar t rof r ldspa th ie  sandstone and 

[GI Undivided 

IHZllUSIONS OF VNINOYN ACE 

Cranit.. quar tz  monzonite 

KOR)vI(T CAWENTER STOCK: bioti te-hornblende quart; [ZJ .onironit* 

Linustrd b io t i te -WncovI te  quar tz  monzonite 

Feldspar porphyry 

Biou.ite quart; gabbro. 

Grey and brown mlca schis t .  
black p h y l l i t e :  mho? 
l imestone 

Tan and u h l t t  q u a r t z i t e .  
micaccou. quartzit .  

M l o p i c e l  
defined ........................................ - 
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