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SUMMARY 

(I- 

- 
L 

This report describes the geological investigation and the 

drilling results from the exploration programme carried 

out on the W.C. claims held by Stackpool Resources Ltd., 

in the Squamish, B.C. area from July to September, 1983. 

The W.C. 1 to 4 claims, located at the headwaters of the 

Indian River, were investigated by W.G. Timmins Exploration 

& Development Ltd., and drilled by D.W. Coates Enterprises 

Ltd. for Stackpool Resources Ltd. 

The geology of the property consists of a roof pendant of 

Gambier Group dacite tuffs of lower Cretaceous Age. The 

tuffs enclose part of a rhyolite volcanic dome, host to 

numerous quartz-chalcopyrite veins. Sphalerite and galena 

also occur locally as impregnations in the rhyolite. 

The diamond drill hole was drilled with the intention of 

hitting down-dip projections of mineralization outcropping 

in the center of the property. This attempt was unsuccessful, 

as the hole had to be abandoned due to difficulties in 

drilling through progressively more shattered rock. 
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Geological studies show the area to bear resemblances to 

the Kuroko area of Japan. It is concluded that the property 

has very good potential for both buried volcanogenic 

massive sulphide 'and base-precious metal quartz-vein 

mineralization. 

December 5, 1983 
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INTRODUCTION 

W.G. Timmins Exploration & Development Ltd. carried out 

mineral exploration for Stackpool Resources Ltd. on the 

W.C. claims held by Stackpool in the Squamish, B.C. area 

during July, August and September, 1983 (figure 1). 

Simultaneously, D.W. Coates Enterprises Ltd. of Richmond, 

B.C. was contracted by Stackpool to drill one diamond 

drill hole on the property. 

This report discusses the results of these exploration 

programmes. 

The following mineral claims owned by Stackpool Resources 

Ltd. were studied by the exploration crew: 

Name Number of Record No. Anniversary 
Units Date 

W.C. 4 25054 to 25057 September 9 
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LOCATION, ACCESS A N D  PHYSIOGRAPHY 

The W.C .  c l a i m s  a r e  s i t u a t e d  n e a r  t h e  h e a d w a t e r s  o f  Tndian 

R i v e r  i n  NTS map ' shee t  92G/ l lE  a t  l o n g i t u d e  123' 01'W and  

l a t i t u d e  49' 37.5'N i n  t h e  Vancouver Mining D i v i s i o n  

( f i g u r e  2). T h i s  i s  38  k i l o m e t r e s  n o r t h  o f  Vancouver and 

1 2  k i l o m e t r e s  s o u t h e a s t  o f  Squamish. 

Access  t o  t h e c l a i m s i s  by l o g g i n g  road  from Squamish a l o n g  

t h e  Stawamus R i v e r  and I n d i a n  R i v e r  v a l l e y s .  The road  

ne twork  e x t e n d s  i n t o  t h e  c l a i m  g roup .  

The topography  i s  s t e e p  and mounta inous  w i t h  l o c a l  r e l i e f  

i n  t h e  o r d e r  of 500 m e t r e s .  The c l a i m s  a r e  on a  s t e e p  

n o r t h e a s t  f a c i n g  s l o p e  which h a s  been p a r t i a l l y  l o g g e d .  

The w e s t e r n  h a l f  of  t h e  p r o p e r t y  i s  covered  w i t h  d o u g l a s  

f i r ,  c e d a r  and hemlock,  whereas  t h e  logged  p o r t i o n  i s  

covered  w i t h  t h i c k e t s  of b l u e b e r r y ,  d e v i l ' s  c l u b  and s l i d e  

wi l low making f o o t  p r o g r e s s  s low and d i f f i c u l t .  The 

l o g g i n g  road  p r o v i d e s  good a c c e s s  t o  a l l  p a r t s  of t h e  

c l a i m s  a s  w e l l  a s  p r o v i d i n g  e x c e l l e n t  o u t c r o p  e x p o s u r e .  
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EXPLORATION HISTORY 

The history of the area dates back to 1898 when Oliver 

Furry and associates discovered and staked extensive 

copper showings, later becoming the Britannia mining camp 

which operated from 1905 to 1974 (Timmins and Sivertz 1983). 

This discovery resulted in a flurry of exploration activity 

in the Howe Sound region in the early 1900's. By the end 

of 1911 numerous copper showings (including the W.C. 

showings) were found in the Indian River and Stawamus 

River valleys and at the head waters of Raffuse Creek (Mt. 

Baldwin). Most of these were held by the Howe Sound 

Company, which also controlled the Britannia mine, but in 

time most of these showings were optioned off to various 

companies. 

Presently, Kidd Creek Mines Ltd. is holder of the McVicar 

showings at the headwaters of Raffuse Creek, whereas 

Anaconda Mines Ltd. and Falconbridge Copper Ltd. hold the 

Britannia mine and the Indian River showings respectively. 

Maggie Mines Ltd. is owner of base and precious metal 

showings on the Stawamus River-Indian River divide, 

approximately 2 kilometres northwest of the W.C. claims. 
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Exploration was carried out sporadically in the area from 

the 1920's to the mid 70's. Interest was renewed in the 

mid 70's and early 80's due to the increase in the prjce 

of gold and to the discovery of precious metals by 

Northair Mines in the Whistler area (mid 70's) and by 

Maggie Mines Ltd. discovery of gold in 1982. Both discoveries 

occur in rocks similar to those found in the Britannia area. 

Stackpool staked in excess of 900 claim units in the 

Stawamus-Mamquam River area in 1981, to surround the ground 

held by Maggie Mines and Kidd Creek Mines. The W.C. claims 

were acquired at that time. An airborne geophysical survey 

was completed over most of Stackpools claims in 1982. 

The amount and type of work conducted on the W.C. claims 

prior to 1982 is unknown, although an attempt to drill 

the copper showings has been made as indicated by the 

remains of core boxes, piping and a drill platform still 

present on the property. 

In 1982, the claims were surveyed geologically and 

geochemically by W.G. Timmins Exploration & Development 

Ltd. (Timmins and Sivertz, 1983). 

In 1983 a single diamond drill hole was drilled towards 
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the center of the property in an attempt to determine the 

down-dip extent of the known surface mineralization and 

to correlate hole stratigraphy with surface geology. 

GEOLOGY 

The Britannia-Squamish area is underlain by three main 

geological units: (from Roddick et a1 1974). 

i Roof pendants of metavolcanic and metasedirnentary 

rocks belonging to the Gambier Group of upper Jurassic to 

lower Cretaceous age; 

ii) Granitic rocks of the Coast Plutonic Complex of upper 

Cretaceous Age; 

iii) Dikes and lavas of Tertiary to Recent Age belonging 

to the Caribaldi Group. 

On a regional scale, the rocks of the Gambier Group consist 

mainly of andesitic tuff, flows and sills enclosing large 

areas of rhyolitic tuff and flows; representative of felsic 

domes associated with volcanic centers. Graphitic mudstones 

and impure siltstones form an important subdivision of the 

group. 

Chlorite and sericite schists are a significant subdivision 

of the group as well, since most of the roof pendants 
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r e p r e s e n t  t h e  r ema ins  o f  a n t i c l i n a l  s t r u c t u r e s  a l o n g  t,he 

a x i a l  p l a n e s  of  which major  s h e a r  zones have d e v e l o p e d .  

The B r i t a n n i a  and Raf fuse  Creek a r e a s  a r e  u n d e r l a i n  by 

such  s c h i s t s .  

Some o f  t h e s e  s h e a r s  e x t e n d  i n t o  t h e  e n c l o s i n g  g r a n i t i c  

r o c k s ,  which v a r y  from hornb lende  q u a r t z - d i o r i t e  t o  

b i o t i t e  g r a n o d i o r i t e .  The i n t r u s i v e  r o c k s  have l i t t l e  

v a r i a t i o n  i n  t e x t u r e  and compos i t ion  t h r o u g h o u t  t h e  Howe 

Sound r e g i o n .  

The T e r t i a r y  r o c k s  c u t  a l l  o t h e r  u n i t s  and o c c u r  m o s t l y  

a s  d i k e s  and f l o w s  r a n g i n g  i n  c o m p o s i t i o n  from b a s a l t  t o  

d a c i t e .  The d i k e s  a r e  w i d e s p r e a d ,  b u t  a r e  na r row,  s t e e p  

d i p p i n g ,  and o f  l i m i t e d  l a t e r a l  e x t e n t .  

Mapping i n  1982 and 1983 h a s  shown t h a t  t h e  W . C .  c l a i m s  

c o v e r  p a r t  o f  a  350 me t re  wide ,  n o r t h w e s t  t r e n d i n g  pendant  

of f e l s i c  v o l c a n i c  r o c k s  bound t o  t h e  s o u t h w e s t  and 

n o r t h e a s t  by q u a r t z - d i o r i t e  ( f i g u r e  3 ) .  I t  s h o u l d  be  

emphasized t h a t  t h e  i n t r u s i v e  r o c k s  t o  t h e  n o r t h e a s t  

form a nar row s l i v e r ,  which may be  i n  f a u l t  c o n t a c t  w i t h  

t h e  v o l c a n i c  r o c k s .  
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The v o l c a n i c  r o c k s  c o n s i s t  main ly  o f  v a r i o u s  p h a s e s  of  

f e l s i c  e x t r u s i v e s ;  main ly  d a c i t e s ,  which have undergone 

t h e r m a l  metamorphism t o  v a r i a b l e  d e g r e e s .  

The main l i t h o l o g i c a l  u n i t s ,  v i s i b l e  b o t h  on t h e  s u r f a c e  

and i n  t h e  c o r e ,  c o n s i s t  o f  mass ive  p o r p h y r i t i c ,  t u f f  and 

weakly bedded,  l a p i l l i  t o  b locky  t u f f  and d e b r i s  f l o w s .  

A l l  u n i t s  have bedd ing  a t t i t u d e s  which s t r i k e  n o r t h w e s t e r l y  

and d i p  m o d e r a t e l y  t o  t h e  s o u t h w e s t .  

The most common u n i t  i s  a  g rey -g reen  and mass ive  porphyry  

( u n i t  Rfp)  which i s  i n t e r p r e t e d  t o  be  a s e r i e s  o f  a n d e s i t i c  

t,o d a c i t i c  c r y s t a l  t u f f s ,  on t h e  b a s i s  o f  weak wispy bedd ing ,  

t h i n n e s s  of b e d d i n g ,  broken f e l d s p a r  c r y s t a l s  and rounded 

( a b r a t e d )  q u a r t z  p h e n o c r y s t s .  U n i t  Rfp i s  p a r t i c u l a r l y  w e l l  

p r e s e r v e d  and f r e s h  l o o k i n g  i n  t h e  s o u t h e r n  c o r n e r  o f  t h e  

c l a i m  ( W . C .  1) whereas  it is  p r o g r e s s i v e l y  more s t r o n g l y  

metamorphosed t o w a r d s  t h e  n o r t h e r n  s i d e  o f  t,he c l a i m .  I n  

W.C .  4 it s t i l l  r e t a i n s  i t s  p o r p h y r i t i c  a p p e a r a n c e  d e s p i t e  

b e i n g  metamorphosed t o  a c r y s t a l l i n e ,  c o r d i e r i t e  b e a r i n g  

h o r n f e l s .  I n  W . C .  3 ,  metamorphism i s  most i n t e n s e  and p r imary  

t e x t u r e s  a r e  m o s t l y  d e s t r o y e d .  I n  t h i s  a r e a ,  t h e  rock  h a s  a  

pebb ly  a p p e a r a n c e  w i t h  c o r d i e r i t e  f o r m i n g  rounded p o r p h y r o b l a s t s  

t o  2 cm i n  s i z e  i n  a b i o t i t e - m a g n e t i t e  r i c h  c h e r t y  m a t r i x  

( u n i t  Q e r )  ( P e t r o g r a p h i c  s t u d i e s  i n d i c a t e  t h i s  r o c k  t o  
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be a dacite porphyry). 

From this distribution of metamorphic textures, it 

concluded that tlie heat source was located towards the 

northwestern corner of W.C. 3. ' 

The other rock types of importance on the claim group are 

cherty, rhyolitic lapilli and blocky tuffs (unit Rlt) and 

massive to brecciated rhyolite flows, flow breccias and 

intrusives (unit R). 

These two units occur as a belt, parallel to bedding, 

through the center of the claims. This belt varies from 

1502 metres thick in the northwest to 50 metres thick in 

the southeast. Unit Rlt also occurs as thin beds within 

unit Rfp in the southern part of the claims. 

Unit R is white massive, siliceous, and weakly porphyritic 

in the northwest (intrusive?) but has a brecciated/blocky 

appearance (debris flow/talus apron?) towards the southeast. 

It eventually thins out to a more cherty, flow banded 

rhyolite. The unit is enclosed in unit Rfp throughout the 

property except in the southeastern corner where it is 

enclosed in unit Rlt. The relationship with the lapilli/ 

blocky tuffs is unclear (gradational/interbedded) but 

W. G. TlMMlNS EXPLORATION & DEVELOPMENT LTD. 

CONSULTING GEOLOGISTS 



contacts are clear and sharp with units Rfp and Qer. 

Unit Rlt is a grey-white weakly bedded, cherty rhyolite 

with upwards to 70% lapilli to metre sized rock fragments, 

themselves consisting of chert, tuff and lapilli 

On the basis of distribution, textures and composition, 

it is concluded that unit R is part of a felsic dome, the 

northwest part being closest to the core, the central 

portion being the brecciated-talus part of the dome and 

the southeastern end being the dome edge, an area of 

coarse pyroclastic deposits. This dome rests upon older, 

volcanic rocks which were metamorphosed during its 

emplacement. 

This interpretation would place the center of extrusion 

in the northwestern corner of the claim group (W.C. 31,  

and would place the younger strata above (upslope from) 

unit R. 

All rock units have undergone a certain degree of pervasive 

silicification (development of sugary quartz in matrix) 

and biotite has developed throughout. This hornfels 

development was caused during the intrusion of the 

quartz-diorite. Post Gambier and Tertiary Garibaldi group 

W. G. TlMMlNS EXPLORATION & DEVELOPMENT LTD. 

CONSULTING GEOLOGISTS 



b a s a l t i c  t o  d a c i t i c  d i k e s  have  pe rvaded  t h e  a r e a .  F a u l t i n g  

and f r a c t u r i n g  i s  i n t e n s e  t h r o u g h o u t ;  a  r e s u l t  o f  b o t h  t h e  

n a t u r e  o f  t h e  r h y o l i t e s  and t h e  emplacement o f  t h e  q u a r t z -  

d i o r i t e .  However, r e g i o n a l  s h e a r i n g  h a s  had no e f f e c t  on 

t h e  r o c k s .  

A l t e r a t i o n  a s s e m b l a g e s  have  been  m o s t l y  masked by t h e r m a l  

metamorphism. T h i s  i s  p a r t i c u l a r l y  t r u e  o f  u n i t s  Rfp and  

Q e r  which o u t c r o p  below u n i t  R .  U n i t  Rfp  above  u n i t  R 

h a s  unde rgone  weak p r o p y l i t i c  a l t e r a t i o n ,  w i t h  c h l o r i t e  

and  e p i d o t e  weakly d e v e l o p e d  i n  p h e n o c r y s t s .  U n i t  R i t s e l f  

h a s  undergone  s t r o n g  s e r i c i t e  and  q u a r t z  a l t e r a t i o n ,  which 

h a s  o b l i t e r a t e d  many o f  t h e  p r i m a r y  t e x t u r e s .  S i l i c i f i c a t i o n  

( t h e  r o c k  h a s  a  c h e r t y  a p p e a r a n c e )  is p rominen t  i n  W . C .  3 

whe reas  s e r i c i t i z a t i o n  i s  e v i d e n t  i n  W . C .  1. 

U n i t  Q e r  was p r o b a b l y  s t r o n g l y  a l t e r e d  ( c h l o r i t i z e d  and 

s e r i c i t i z e d )  p r i o r  t o  b e i n g  t h e r m a l l y  metamorphosed.  The 

o r i g i n a l  r o c k  must have  been  r i c h  i n  q u a r t z ,  c h l o r i t e  and  4 

s e r i c i t e  t o  e x p l a i n  t h e  p r e s e n c e  o f  s u c h  a  h i g h  c o n c e n t r a t i o n  

of c o r d i e r i t e  ( u p  t o  40%) as  found  i n  t h i s  u n i t .  
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MINERALIZATION 

The Gambier group is a proven base and precious metal 

producer which includes the Britannia and Northair mines. 

Britannia produced 55 million tons of ore grading 1.19 

copper, 0.65% zinc, 0.2 oz/t silver and 0.02 oz/t gold 

from a large number of separate ore bodies within sheared 

dacite pyroclastics (Timmins and Sivertz, 1983). The ores 

are thought to be of a volcanogenic exhalative origin 

(Payne 1980). 

The Northair mine produced approximately 100,000 tons of 

ore a year between 1976 and 1982 with total production of 

150,000 oz. of gold, 800,000 oz. silver, 12 million pounds 

zinc and 9 million pounds lead, from base metal quartz- 

calcite veins (Timmins 1983). 

Numerous base and precious metal showings occur in Gambier 

group rocks in the vicinity of the W.C. claims, most 

notably the McVicar Crown grants of Kidd Creek Mines which 

consist of lenses, veins and stockworks of sulphides in 

rhyodacite rocks. Maggie Mines has reported interesting 

gold values from its base metal vein a few kilometres 

north of W.C. (Timmins and Sivertz, 1983). 
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Copper and copper-zinc mineralization was discovered on 

the W.C. claims prior to 1910. Ten showings with copper 

or zinc values in excess of 0.5% are known to date (figure 

3). 

The mineralizaton occurs in three modes: 

i) Discontinuous layers to 2 metres thick of coarsely 

crystalline to mainly disseminated pyrite and chalcopyrite 

which occur at the contact between unit R and a few 

basaltic dikes. The mineralization is within unit R and 

has quartz, limonite and sericite as gangue. Average 

grades are 3 to 4% copper and 0.5 to 3.0 oz/t silver. 

ii) Veins and layers of coarsely crystalline quartz- 

chalcopyrite with minor pyrite, parallel to bedding within 

unit R. These are similar in grades to mode i) but they 

are rarely more than 0.5 metres in thickness. 

iii) Disseminated sphalerite and galena with traces of 

chalcopyrite, pyrite in cherty to sericitized breccias of 

unit R. Zinc and lead values grade to 3% and 1% respectively 

with minor copper and silver. 

Pyrite occurs sporadically as disseminations throughout 

most of the claim group, particularly along fault zones 
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and in unit Qer. 

The best exposed showings occur in a creek at the very 

center of the property. Here, mineralized horizons have 

a strike length of 50 metres whereas other horizons appear 

to be discontinuous along strike; old open-cuts testify 

to the attempts made by previous operators to establish 

continuity. 

In order to better direct further exploration an attempt 

has been made to determine the nature of the mineralization. 

The question remains whether the mineralization is syngenetic 

(volcanogenic) or epigenetic (epithermal). 

Mode i) mineralization is associated with a 0.3 metre thick 

diabase dike, subparallel to bedding and traceable from 

the center to the northwestern extremity of the property. 

Other similar dikes in the vicinity are devoid of rnineral- 

ization. It is believed mode i) sulphides were redistributed 

by the dike after it had intruded through pre-existing 

sulphide mineralization or that the dike has intruded along 

a mineralized horizon. 

Mode ii) mineralization also appears to be mainly of an 

epigenetic nature. The showings of this type are similar 
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to the quartz-chalcopyrite veins associated with the 

Britannia ores in that they are small, high grndc ,  con t ,n in  

no pyrite, and that the chalcopyrite occurs as disseminations 

and massive veins croscutting the quartz vein but restricbed 

to it (Payne 1980). 

Mode iii) sulphide showings appear to represent rhyolite 

extrusives impregnated with sphalerite and galena; basically 

of syngenetic origin. 

Interestingly enough, the copper rich mineralization is 

concentrated in the 'core' section of unit R whereas the 

zinc-lead rich rocks occur at the southeastern end of the 

same unit (in W.C. 1). 

From the present information it appears that the mineraliza- 

tion outcropping on the W.C. claims represent remobilized 

sulphides. The nature of the source of these sulphides 

remains highly speculative but in light of the observations 

to date, a buried massive sulphide body would seem to be 

a likely candidate. 

Remobilization may have been caused by thermal activity 

soon after deposition of the volcanic rocks or during the 

emplacement of the various phases of post Gambier intrusive 

rocks. 
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DRILL REPORT 

D . W .  C o a t e s  E n t e r p r i s e s  L t d .  o f  Richmond, B.C. was c o n t r a c t e d  

by S t a c k p o o l  t o  d r i l l  a d e e p ,  NQ s i z e d  diamond d r i l l  h o l e  

on t h e  p r o p e r t y  (DDH WCD 83-01) .  A Longyear  44 u n i t  was 

used  and t h e  h o l e  was c o l l a r e d  n e a r  t h e  end o f  a l o g g i n g  

road  on t h e  W . C .  1 c l a i m  ( f i g u r e  3 ) .  The d r i l l i n g  was 

c a r r i e d  o u t  f rom August 1 3 t h  t o  September  9 t h ,  1983.  

The i n t e n t i o n  w a s  t o  d r i l l  f rom t h e  Gambier Group /qua r t z -  

d i o r i t e  c o n t a c t  t o w a r d s  t h e  down-dip p r o j e c t i o n  of t h e  

main showings o u t c r o p p i n g  i n  t h e  c e n t e r  of  t h e  p r o p e r t y .  

S i m u l t a n e o u s l y ,  a  s t r a t i g r a p h i c  s e c t i o n  of  t h e  Gnrnbier 

g roup  would have been o b t a i n e d .  

The p a r t i c u l a r s  p e r t a i n i n g  t o  t h e  h o l e  a t t i t u d e  and 

d e s c r i p t i o n  c o r e  l o g  a r e  shown i n  Appendix I .  

The h o l e  was d r i l l e d  t o  a d e p t h  o f  1156 f e e t  a t  which t i m e  

i t  was abandoned due  t o  d i f f i c u l t i e s  i n  d r i l l i n g  ( l o s s  o f  

w a t e r  c i r c u l a t i o n ) .  I t  a p p e a r s  t h e  r o c k  is  h i g h l y  s h a t t e r e d  

even  a t  d e p t h .  Q u a r t z - d i o r i t e  was obse rved  t o  a d e p t h  of  

740 f e e t ,  a f t e r  which a s e r i e s  o f  d a c i t i c  t u f f s  and r h y o l i t e  

l a p i l l i  t u f f s  were e n c o u n t e r e d .  The h o l e  ended i n  a  q u a r t z -  

d i o r i t e  d i k e .  
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G e n e r a l l y  s p e a k i n g ,  t h e  s u b s u r f a c e  s t r a t i g r a p h y  i s  s i m i l a r  

t o  t h a t  o b s e r v e d  above  u n i t s  R and  R l t ,  on t h e  s u r f a c e ,  

a l t h o u g h  t h i n  h o r i z o n s  o f  u n i t  R l t  a r e  more common i n  t h e  

c o r e  t h a n  on s u r f a c e .  A l l  t h e  r o c k s  were weakly  h o r n f e l s e d .  

The h o l e  d i d  n o t  r e a c h  t h e  h o r i z o n s  o f  i n t e r e s t ,  ( u n i t  R 

and  m i n e r a l i z e d  v e i n s )  t h u s ,  no c o r e  s a m p l e s  were t a k e n .  

These h o r i z o n s  were e x p e c t e d  t o  be  r e a c h e d  a t  d e p t h s  i n  

e x c e s s  o f  1500  f e e t .  
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CONCLUSIONS AND RECOMMENDATIONS 

The W.C. claims are underlain by part of a mineralized 

felsic volcanic d'ome which is enclosed within dacite and 

andesite tuffs. The distribution of rock types and thermal 

metamorphic features points to the northwestern corner of 

the property as being the volcanic center. 

The claims thus cover a geological environment similar to 

that of Kuroko, Japan where sulphide ore bodies occur 

adjacent to felsic domes (Timmins 1983). 

Unit Qer, (which may represent a str~ngly'metamor~hosed 

alteration pipe) and the presence of remobilized sulphides 

in both this unit and unit R (rhyolite dome), strongly 

support the theory that volcanogenic sulphide ore bodies 

may be found at depth on the property. Conversely, the 

sulphide veins may have developed to such a stage as to 

contain economically significant concentrations of copper, 

lead, zinc, silver and gold, such as on the Maggie Mines 

property. 

An attempt to drill a deep hole on the property was 

unsuccessful. The shattered nature of the rock forced 

abandonment of the hole, 300 feet above the targeted down- 
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dip projection of the surface mineralization. 

One explanation for this may be that the hole was drilled 

along a minor fault zone. 

Recommendations at this time include drilling of the major 

showings with a portable drill such as a Winkie drill. 

Short vertical holes, to 100 m in depth, should be drilled 

in order to determine the down-dip extent of the showings 

with intent to locate the potential source sulphide body. 

Simultaneously, rock lithogeochemistry should be attempted 

from the northwestern to the southeastern corners of the 

claims, in order to determine potential mineralized halos. 

Research is being completed on refining the efficiency of 

such an exploration approach. 

As well, a more detailed grid controlled mapping survey 

should be attempted as volcanic stratigraphy is a vital 

facet in exploration for volcanogenic massive sulphides. 

Alteration assemblages are most important with respect to 

vein mineralization. 

Finally, the feasibility of magnetometer and VLF-EM surveys 

should be tested. 
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COST STATEMENT 

T h i s  c e r t i f i e s  t h a t  I ,  P h i l i p  D .  Van Angeren,  g e o l o g i s t  

f o r  W . G .  Tirnrnins ' E x p l o r a t i o n  & Development L t d . ,  have 

caused  t o  be c a r r i e d  o u t  g e o l o g i c a l  e x p l o r a t i o n  and d r i l l i n g  

on t h e  W . C .  c l a i m s  from J u l y  5 t o  September 8 ,  1983 ,  t o  t h e  

v a l u e  o f  t h e  f o l l o w i n g :  

GEOLOGICAL 

Labour - 53 man d a y s  ( 7 . 5  d a y s )  

G .  S i v e r t z  - G e o l o g i s t  3 d a y s  @ $150/day $ 450.00  
P .  Van Angeren - Geol .  1 2  d a y s  @ $125/day 1 , 5 0 0 . 0 0  
W .  Kiesman - Geol .  1 3  d a y s  @ $120/day 1 , 5 6 0 . 0 0  
A .  Weston - Geol .  5  d a y s  @ $120/day 600.00 
J .  Anderson - A s s t .  6 d a y s  @ $100/day 600.00  
F .  S i v e r t z  - A s s i s t a n t  8 d a y s  @ $100/day 800.00  
W .  Tirnmins, J r .  - Asst. 6 d a y s  @ $100/day 600.00  

53 m a d d a y s  = 7 . 5  work d a y s  

A .  S e r r a  - Cook 7 . 5  d a y s  @ $ $O/day 600.00 

60.5 man d a y s  

Labour T o t a l  

Camp C o s t s  

Food 60 .5  man d a y s  @ $25/rnan day  1 , 5 1 2 . 5 0  
Accommodation ($800/month)  $26/day x 7 .5  d a y s  195 .00  
R e n t a l s  ( t r u c k  $l,OOO/rnonth) $32/day  x 7 . 5  d a y s  240.00 
S u p p l i e s  ( f u e l ,  d r a f t i n g  s u p p l i e s ,  e t c . 1  302.50 

T o t a l  G e o l o g i c a l  C o s t s  

Camp C o s t s  T o t a l  2 ,250 .00  
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DRILLING EXPENSES - 

Labour 

F. Gigliotti - ~ e o l o ~ i s t  29 days 
@ $125/day 

Camp Costs 

Food, Accommodation, etc. $30/rnan day 
x 29 days 

Total Geologist Costs 

D.W. Coates Costs 

Costs - period Aug. 11 to 15, 1983 
inclusive (as per invoices) 

Costs - period Aug. 16 to 31, 1983 
inclusive (as per invoices) 

Costs - period Sept. 1 to 9, 1983 
inclusive (approximate cost 
breakdown) 30,439.73 

Total Drilling Costs 
- period Aug. 11 to 
Sept. 9, 1983 $ 86.216.81 
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TOTALS 

Total Geological Costs $ 8,960.00 

Total Drill Geologist Costs 4,495.00 

Total Drilling Costs 86,216.81 

Total Costs July 5 to Sept. 9, 1983 $ 99,671.81 

December 5, 1983 

Respectfully submitted, 

$A L\** Q?y- 
P.D. Van Angeren, Geologist 

W.G. Timmins Exploration 

& Development Ltd. 
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.-r +!] ENTERPRISES LT 0. 
5 DIAMOND DRILLING CONTRACTORS 

''G .' 
111 

stackpool Resources Ltd. 
I Suite 380-789 W. Pender S t .  
L Vancouver, B.C. 

V6C 1H2 

2560 A Simpson Road, Richmond, B.C. V6X 2 
Phone: (604) 273-09 

Telex No.: 04357f 

INVOICE NO.: 253 2 

JOB NO.: 521 

DATE: August 22, 1' 

- 
E: Squamish, B.C. Drilling 

RloD: August 11 - 15, 1983 
h 

*r 

Drilling Detail 

h Mobilization 

Reaming Casing 

w 
Dr i l l i r l g  With Mud 

Travel Time 
*I 

Standby 



ENTERPRISES LT D. 
'DIAMOND DRILLING CONTRACTORS 

Stackpool Resources Ltd.,  " Suite  880 - 789 West Pender S t r e e t ,  
Vancouver , B. C . 

2560 A Simpson Road, Richmond, B.C. V6X 2P9 
Phone: (604) 273-0985 

Telex No.: 04357618 

INVOICE NO.: 2540  

JOB NO.: 5 2  1 

DATE: Sept.  12/83 

. Squamish, B.C.  D r i l l i n g  

doD: August 16-31, 1983 
I 

Dr i l l ing  D e t a i l  

: Hole S t a b i l i z i n g  

D r i l l i n g  With Mud 

Travel Time 

Standby 

Water Supply 
i 

Moving Between Holes 

Testing 
IL 

Special  Trip 

Core Boxes 

Big Enough tq Do the Job; S ~ s l l  Enough to -re How 

TOTAL 



D.W. roATEs 
ENTERPRISES 11 0. 
DIAMOND DRILLING CONTRACTORS 

Stackpool Resources Ltd . , 
~r Suite 880 - 789 West Pender Stree t ,  

Vancouver, B. C. 
V6C 1H2 

2560 A Simpson Road, Richmond, B.C. V6X 2P' 
Phone: (604) 273-098E 

Telex No.: 0435761F 

INVOICE NO.: 2551 

JOB NO.: 521 

DATE: Sept .28/83 

'. mamish ,  B.C. Dri l l ing 

r Dril l ing Detail  

Reaming Casing and Hole Stabi l iz ing 

L bving Between Holes 
Water Supply 

L 
B i l l i n g  With h d  

Travel Time 

A c t u a l  c o s t s  i n c u r r e d  f o r  p e r i o d s e p t .  1 t o  
S e p t .  9 i n c l u s i v e  

Rig Fnough ?Q QQ th(xn4 c ! ~ b ;  SmN Enough to Care How 



CERTIFICATE 

I ,  PHILIP D .  V A N  ANGEREN r e s i d i n g  a t  1 9 0 4 ,  840 - 9 S t .  

S.W., C a l g a r y ,  A l b e r t a  do  h e r e b y  c e r t i f y  t h a t :  

1. I am a  g e o l o g i s t  h a v i n g  been  p r a c t i s i n g  my p r o f e s s i o n  

f o r  s e v e n  y e a r s .  

2 .  I am a  g r a d u a t e  o f  McGil l  U n i v e r s i t y ,  M o n t r e a l ,  P . Q . ,  

h a v i n g  r e c e i v e d  a n  honour s  B.Sc. d e g r e e  i n  Geology i n  

1977. 

3 .  I have  no i n t e r e s t  d i r e c t  o r  i n d i r e c t  i n  t h e  p r o p e r t y  

o r  s e c u r i t i e s  o f  S t a c k p o o l  R e s o u r c e s  L t d . ,  n o r  do I 

e x p e c t  t o  r e c e i v e  any  s u c h  i n t e r e s t .  

4 .  I am t h e  a u t h o r  o f  t h i s  r e p o r t  which is based  on 

p e r s o n a l  knowledge o f  t h e  a r e a  g a i n e d  d u r i n g  a n  

e x p l o r a t i o n  program s u p e r v i s e d  by W.G.  Timmins and 

conduc ted  by myse l f  and  a  f i e l d  c rew be tween  J u l y  5 

and  O c t o b e r  4 ,  1983 .  

Dated a t  C a l g a r y ,  A l b e r t a  t h i s  5 t h  d a y  o f  December,  1 9 8 3 :  

P.D. Van Angeren ,  G e o l o g i s t  

W . G .  Timmins E x p l o r a t i o n  

& Development L t d .  

W. G. TlMMlNS EXPLORATION & DEVELOPMENT LTD. 
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CERTIFICATION 

I, Frank B. Gigliotti, residing at 329 - 8451 Westminster Highway, 
Richmond, B.C., do hereby certify that: 

1. I am a geologist having been practising my profession for 
8 years. 

2. I am a graduate of the University of British Columbia in 
Vancouver, B.C. having received a BSc. degree in geology 
in 1975. 

3. I am a registered member of the Association of Professional 
Engineers, Geologists and Geophysicists of Alberta. 

4. I have no interest, direct or indirect, in the properties 
or securities of Stackpool Resources Ltd. 
nor do I expect to receive any such interest. 

5. I have examined and produced a descriptive log for drill 
hole WCD-8301 which is included in this report. 

Frank B. Gigliotti, P.Geo1. 
December 5, 1983 



REFERENCES 

PAYNE, J . T . ,  BRATT, J . A . ,  A N D  STONE, B.G., 1 9 8 0 ,  Deformed 

Mesozoic Cu-Zn S u l f i d e s  i n  t h e  B r i t a n n i a  D i s t r i c t ,  

B.C., i n  Economic Geology,  Vol .  75 ,  pp.  700-721. 

RODDICK, J . A . ,  WOODSWORTH, G . J . ,  HUTCHISON, W.S., 1 9 7 4 ,  

Geology o f  Vancouver West Half,  G.S.C. Open F i l e  

611 ( m a p ) .  

TIMMINS, W.G., A N D  SIVERTZ, G.W.G., 1 9 8 3 ,  G e o l o g i c a l ,  

Geochemical and Ground Geophys ica l  E x p l ~ r a t ~ i o n  

Programme, Squamish,  B . C .  C la ims ,  Repor t  f o r  

S t a c k p o o l  Resources  L t d . ,  F e b r u a r y ,  1983 .  

TIMMINS, W.G., 1 9 8 3 ,  Repor t  on t h e  Kuroko P r o j e c t ,  W h i s t l e r ,  

B . C .  Area ,  Repor t  f o r  S t a c k p o o l  Resources  L t d . ,  

March 9 ,  1983.  

W. G. TlMMlNS EXPLORATION & DEVELOPMENT LTD. 

CONSULTING GEOLOGISTS 



APPENDIX I 



DIAMOND DRILL HOLE WCD-8301 

DESCRIPTIVE CORE LOG 

C o l l a r  L o c a t i o n :  5496600 N 
498850 E 

E l e v a t i o n :  1036 m. 

Azimuth : 020' 

Dip : - 6 1 . 5 ~  

Dowhil l  Dips  (Acid E tch) :  

D r i l l i n g  S t a r t e d :  August 13, 1983  
Completed: September 9 ,  1983 

Logging S t a r t e d  : August 1 4 ,  1983 
Completed: September 9 ,  1983 

C o n t r a c t o r :  D.W. C o a t e s  E n t e r p r i s e s  L td .  

Logged By: F.B. G i g l i o t t i  

A l l  measured d e p t h s  a r e  i n  f e e t ,  r e c o v e r y  c a l c u l a t e d  a s  p e r c e n t .  
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! i i Fmafics  are somewhat a l t e r e d  t o  c h l o r i t e ,  f e l d s p a r s 1  1 
i 1 I lshow some k - f e l d s p a t h i z a t i o n ;  f r a c t u r e  d e n s i t y  is I i 
f I I 14 p e r  meter; c u r e  v e r y  b ruken  @ b a s e  o f  u n i t .  I I 
I I I i I 1 
1 I I I I 
E -.--.---- 1 --.-.---.-I ----- I .................................. - - - - - -  - -  I----- 

I 
I 

i 633.72i  142.431 8 , 7 1  l Q u a r t z  Diorite 1100 1 
I i I i f C 
I ! I l S o l  i d  c o r e ,  re1 u n a l t  e x c e p t  a t  f r a c s ;  FCR=55,10, i 1 
1 f I l 3 Q ( n e a r  t o p ) ;  s h e a r e d  w i t h  assac e p l d o t e , c a l c i t e ,  I i 
I f 1 IFe 0x ide . i  f r a c  d e n s i t y  is 2-4 p e r  m e t e r ; a l t e r a t i o n l  i 
? i I i e x t e n d s  1-3 cm i . n to  2.  D i o r i t e  Frorn sorne f r -acs ;  ! I 
I I I lsome small ( (1 -28  s q . c n ~ )  rnaf ic  r i c h , f g .  x e n o l i t h s .  l I 
I i I i I 
L------~----.--- i-----/--.-----.-------------------------------~---- 

E 
1 

i 142.431 158.26f 7 . 8 3 l Q u a r t z  D i o r i t e  118@ I 
i ! I I I I 
I i I iQs above ;  f r a c  d e n s  = 4  p e r  meter; Very b roken  I I 
I 1 6 l a r e a  n e a r  t o p  a s s o c  w i t h  f r a c t u r e d  zone  @ FCR=B-I81 1 
i 1 i ideg ,  s h e a r e d  w i t h  some e p i d o t e  and b r a s s y  h i o t  ite. I I 
I i I J f 1 
1 I i I I i 
I i 1 1 I E 
]-------*-I-* ----.-- i ------ - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - . - - - - - - I  ---- i 
1 158.261 153.231 3.03i l ; tuartz  D i o r i t e  1 l s 0  i 
1 i 1 I I I 
I I i ! S o l i d  c o r e =  f r a c  @ FCR= 25 ,35 ;  a l t  a s  above ,  f s p r  I I 
f I i Isorflewhat a i t  t o  e p i d o t e .  1 I 
I 1 I i 1 I 
i i I I I I 
i 1 I i i I 
I I I I I 
i-------I-------I-----1----------------------------------------------------/----- 

I 
I 

I 153.29 I 158.21 i 4 .92  IFspr-Hbld Pp Dyke 110@ I 
1 I 1 l P l a g  phenos  g o  lcrti, h b l d e  phencls t o  imn i n  @ r e e n  1 ! 
I 1 I i a n d ~ s i t e  m a t r i x ;  f s p r  p a r t  a l t  t o  e p i q t z ( . ~ c m ) ,  E I 
1 1 I i c a l c t , d o l o m i t e ?  c a v i t y  f i l l ;  c a l c t  f i l l e d  m i c r o  I I 
I 1 I I f r a c s ( f s p r  phenos  a l t  where c u t )  ;e l a t h s  t o  lcrfl E 1 
! ! ! I ( 2 n d a r y  i ; abnd c a l c t  o n  f r a c s ,  F C R = ~ ~ - J ~ ;  u p r  c o n t  40  1 I 
I E I 1 deq t o  c o r e ,  l w r  Z@-25, r e 1  s h a r p ,  f l a w  bnd, Q. D. a l t .  i I 
? ! i ! I I 
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I FROM I TO ITHTCKIDESCRIPTXON iREC I 
j-------I-------I-----)----------------------------------------------------l--~-- f 
1 158.211 159.961 1.75lQuartz Diorite 1188 t 
i i I I I I 
i i I lRel unalt; FCR 30 45 sheared with alt as before; i i 
I I I ITwo frags of xtalline calct attached to andesite I I 
I I I lare out of place but are prob assoc with the dyke i I 
I I 1 fabc~ve this unit. i 1 
1 i I 1 i I 
I I 1. I I 
f -.--\ I ---...- f ------------------- . -------------- . -----  1 --.-- 

I 
i 

1 159.361 194.G3134.671Quartz Dior-ite 1188 i 
I I 1 I i I 
I I I iRs above re1 unalt unit; shears, fracs (occ hkly) I I 
i I i lassoc with calct, Fe oxide, biot e a some fs r al& I i 
i I I ito e frac dens up to 8 p r  m. ;~~&18-75 (ig-2@ 1 I 
! i 1 land gd-60 common); frac in aid o f  unit with Fe on I I 
i i 1 l grey gouge (FCR-55) ;sml xeno nr base;some bkn core. I t 
I f I I I i 
1 --..------ ---- --.,.- 1 i ------------------.------------- - - - - - - - -  I ---- I 
1 194.631 214.551 19,921Ruartz Diorite 193 I 
1 1 I I I f 
I 1 I /Broken core throuqhout;very frac and sheared;FCGi= ! I 
I I i I 28, 76 common, some f racs hack1 y ; fspr soniewnat alt 1 I 
1 I I I to  kspr,ep;mafics alt to chlorite in places;calct, l I 
! i I !dolc~?, ep, some Fe ox. in fracs;frac dens 5 / m  @ top; l i 
I i I locc fg, xenoliths as before. I 1 
1 I I < I i 
1-------i-.------i-----i---------------------------------------------------i---- I 
1 214.55i 215.32? 43.77 tFspr--Hbd ppy Plrtd Dyk. ?I88 I 
i I E I i 1 
I I I I Rs before ( 153.23-158.211 icor~tacts and one fracture l i 
I I i I @  68 deg to curenartother fr-ac @ 28 deq with ca1ct;l I 
I I I iseveral calct f i led microfracs. I t 
1 I I I i I 
i I 1 i i 
I I 1 I i 
1 -,-.--.--- 1 -.---...-- i ------ - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - . - - - - - - -  1 ---- I I 
I 215.321 238.41! 15.091Buartz Diorite I I 
1 i i I f I 
1 i I IRs before,frac and sheared;alteration products as I I 
i 1 1 I above ; FCR 20-48,68-65 ;core bkn in p 1 aces; f rar dens l i 
I I I 1 )G/m near base of unit, I I 
i 1 I I i 1 
! 1 J I I I 

s I I i 
{-------~------- i -----~------------- .--------------------------1----  

I 
I 

1 238.41 I 238.95 1 B. 54 1 Fspr-Hld Rnd Py ke 1188 I 
I t I 4 1 I 
I I I I Rs before grn andesi te; phertos alt to epidote, sorfle I i 
I 1 I lfspr alt to ksprlsome caict in fracs,hematite wxthl I 
! I I lfspr phenos and microfracs;fCR SL55;contact @ 78 1 i 
I I i ide to core;upper contact has a dmrn pink kspr bandl i 
i I t I beQween dyke and re1 unalt O. diorite above. I i 
I 1 I i I i 

1 1 I 
f 2s before;FCR 8-25,45-78 most common, dens u to I P I 
I l 8 /m,  cornmonly 4-.6/m, fracs sub l I core ust-la1 y not I I 
Isheared;ep, dolo?, Fe, calct chlc~r assoc w. frac, shr; 1 I 
lsoee fspr alt to ep,some mafic alt to ep,sericite, f I 
l chlor esp nr base;rninur py @ 258.5;some fq. xenos. i i 
I I i 

j ---- ---- 1 -----...- -.".--- 1 --------------------.-------------------------------I------ 1 
i 385.331 316.Z8118.951Rrtdesite Dyke 1188 1 
1 I i I I i 
1 I i Ifspr,hbld p y as before;fspr laths alt to epidote, I 1 
I i i Ikspr and ca!?cite;iaths orxented @ 98 deg to core i I 
E i I [at base of un1t;Sasal contact irregular 13 88--78 1 I 

I I ideq to core axas;FCR 38 with calct at tctp of unit. l I 
I i 1 I I 

1 i I I I i 
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TO ITHICKIDESCRIPTION IRE@ I .------I ----- 1 - - - - " - - - - - - - - - . - - - - - - - - - . - - - - - - - - - - - - - - -~ --.-- I 
360.45144.171Ruartz Dzorite 1188 1 

1 I 1 i 
I IRs before;some bkn core es in upper gart of unit;l I 
I I frac, shear:FCR mostly in t!e 25 and 6d ran es jcalcl I 
I land chlor (in gouge) in fracs; frac dens E-!!/rn;sorfle I i 
i ialt crf fspt7 to kspr-,e ;alt of rnafics to chlorite, I I 
i iocc fine grained xenoPiths (Q. or granodiorite?). I i 
i. I i I 1 -.* ..--.-.-- ---- ...--- I -----I - - - - . - - - - - . - - - - - - - - - . - . - - - - - - - - - - - - - - - -  I ----- 1 

I 368.451 378.4'31 18.04 1I;iuar-tr Diorite 1188 i 
f 1 i 1 I i 
I I I i Core sol id;occ ft-acs FCR 62 accompanied by shears. l i 
I t I lalteration of maFics to chlcwite, alteration of I i 
I I I ifspr to kspr and epidote, rninur pyrite and calcites I 
I ! I i frac dens 2/m I I 
i I I i i i 
1 I 1 I [----.---) ---.--- "--I ----- f - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .  i ----- 1 

I 
1 378.49 1 488.88 129.53 i Quart s Diori te 11618 1 
I I I i I I 
i I I iQs above,somewhat bkn near topgFCQ 28,78 common I I 
I I I l(Z8 deq fracs tend to be sheared);fracs assoc withl i 
f i i ! calct, ep, dolo?; frac dens 2--3/m @ top, greater near 1 i 
r' ! I I base;occ f p. xertol iths; near top. i E 
! I I 1 1 

! 
1 

i I I I 
~ - - - - - - - i . - - - - - . - - - ~ - - - - - / - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - ~ - - - -  

I 
1 

i 480.861 4E5.73125.65iAuartz Diorite 118@ 1 
I ! I I I 1 
I I i ICore so1id;rar-e yrite at to biotite (secondat-y?) I I 
i 1 I l on fracs in middfe of unit (F& 28) ;FCR 28-25,68-75 1 I 
I i I I frac dens 2-4/m;occ fg .  xertos at base. I i 
I i I I i i 
1 I I i 1 I 
I I i I I I I---" ---- 1 -------I -.--.-- 1 - - - - - - - - - - - . - - - - - - - . . - - - ~ - - - - - - - - - - - - -  f - - - - I  

1 425.731 435.9B118.251Quartz Dior-ite 1 1 ~0 i 
1 1 I 1 I i 
1 I I IRs above j broken in up et* half ;ft7ac FCR a, 28-35,45, i C: i 
I i f I65.fracs with assuc c ler,ep, kspr, biotite,~~~irtor pyi I 
I I I lalZ of rnafics tct chlorite at top. I i 
I i i I I F 
i ! 1 I I I 
i I I I 
[ - - - - - - - i - - - - - - - -S---- - i - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - i - - - - -  

I 
t 

1 435.381 445.9s i 18.88 [Quartz Diorite i18@ i 
i I 1 l FCR 65-78;core very bkrt w. abndt. shears and chlor i I 
I i E Inear top;ep,calct assoc w. shears0fflafics alt tu I I 
I i I lchlorite to some de ree throughuuE*frequent xenos I i 
I 1 I iof fg. quart; diot-i!e (as before) dhrourjhout. 1 i 
i 1 I I I I 
I t E 1 ! I 

1 I I i I i 
I -,----.-- I ------- I ------. 1 - - . - - - - - - - - - - - - - - - - - - - - - - " - - - - - - - - - - - . - - . ~  -.--- i 
I 445.981 471.68125.781Ruartz Diorite 1188 1 
I I I 1 i f 
I I I IR5 above,core somewhat bkn near basemfrac FCR 18, i I 
I I I i 68-98, dens 2-4/m; pervasive al t of rnaFics to chlor ; i i 
1 I I Ifspr sli htl altered in lower art (rreanry color) 1 I 
I 1 I lfracs @ ?ow ~ C R  tend to be hackYy, those d higher i I 
I I i IFCR tend to bc sheared; fg .  xevros up to few crrr dia. 1 i 
I I t 1 I I 
E ---.---.- ! ---- "-"-- ' ----- 1 . - . . - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - -  1 ---- 1 
? 471,5ai 485. ~ 5 i  14.17IAuai-tz Diot-ite 1188 1 
i E i I Z I 
I 1 i lMafics alt to ch1orite;fspr alt to kspr, epidate i i 

I I I 1 in u per part of unit; epidute veins (1-2mm wide 1 i 
I 1 I 18 F C ~  35,flpr adjacent to these alt to ep, ks r;occl I 
I i 1 I fg. dior~tlc xenoliths;frac at FCR 15,35,45, g8. I I 
I I 1 I I i 
i I f I I I 



1 FROM ! TO ITHICKIDESCRIPTION IAEC I ]--------[-------i-----I------------------------------------.-----------.---!---- I 
1 485.851 490.561 4.71 iQuartz Diorite 1188 I 
! i I I I I 
I I I IMafics almost completely alt to chlorite~fspr is i I 
I I I I inkish and yellowish {surne alt to kspr,epf ;some i I 
I 3 I /Fe stain on fracs 13 base;occ dioritic, f g .  xenos I I 
I 1 i l up to lacm across. I 1 
1 I 1 I i 
1 I 1. t i I 
~-------~-------{-----~----.--------------------------.------------I.----~ 
! 431Z1.551 SQ15.34ff5.381fiuar-tz Diorite ! I@@ 1 
i I 1 I i 1 
I I 1 I Frac, sheared, FCk 20,45, 68, dens 5-B/m; biat it e on I i 
I t Isome fracs (prob, secondary1;epidote altn assoc w.1 i 
1 1 I I fracs;rnafics partially altered tc~ ch1orite;ccc fq. i f 
I i I !xencis up to 4cm across. I I 
I 1 I 1 I 
I I i I 1 
i ------- --------- 1 ...----[--- ................................ - - - - - - - -  ---- i I 
i 585.941 568.981 3.841Ruartz Diorite 1108 i 
I i I i 1 I 
I I I lCore solid;FCR 38;s eck of MRLRCHITE on hackly 1 

I 1 i 
i i lfracture inmiddle* iotite (secondary) onsame 1 I 
I I i I surface;chlorite alterat ion of maf ics throughout. I 1 
i I I I I I 
i I i I I I 
I t I I i 
1-------1-------1-----1--------------------------------------------------/---- 

I 
i 

1 5@18.981 515.011 6.831fiuartz Diarite 1188 I 
Z I I ! 1 i 
i 1 I f Solid, re1 unalt except for slight, pervasive mafic I Z 
I I I lalt to ch1orite;fsprs show some alt to epidote in f I 
I I I I sheared area rtear base; occ fg. xenus. . . one, near 1 i 
t I J itop,is 5x18 ern and porphyritic with fspr? porphro-l 1 
1 I I l blasts cont aining euhedral hblrtd artd pyrxte specs. 1 i 
I I I I I i I ---- ----I ------- i -,---- I - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - . .  -.-.-- 1 
I 515.811 527.63111.09IQuartz Diorite 1 180 1 
i I I I I I 

!Solid core;FCO 15,70;cr staliine epidote irr 1--Emm ! ! 
!vein near middle of unir(~CR 70) ;xenos as above, i I 
lsome ppy;hblnd alt to biotite;fspr re1 unalt,creamt I 
l culour common;calcite and some epidcite on shearns. ! ! 
I I 1 

I I E I 1 : 
I ------- 1 ----- 1 ------...- " - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - . " ~  -.----" 
1 527.691 555.93j28.241fiuartz Diurite i18@ i 
I t E I 1 i 
1 i I /Core re1 solid,sorne bknqfg, dioritic herios,some I i 
I I i Ippy;frac,sheared,FCR 1@,24 78,88gcalc!, biot,on i 
I I i i fracs;some ep and minur ch!lur ali ;frac dens up to I ! 
I 1 1 18/ral. < I  ! 
I I I F I I 
I I I 1 i ! ------- ------- 1 ------- 1 .... .-.--.------------..-" - " . . - - - - - .  1 ....--- I 
1 555.331 564.931 9.88iAuat-tz Diorite i IS@ ! 
I i I I I 
I i 1 11% above;rt1afic alt to chlor,sericite;fr;pr partly I i 
I i t lalt to kspr at fracs;caict, flak biot,some ep O t I 
I i ! I fracs; hint o f  shearing ;FCR 2%,7g-75;dens 1B/m. i 
I i I f I I 
I 1 I i I i 
I I I I i i 

----.--- i -..------- I -.---- I --------------------------....----- --.- -."........---..".---....--.-..-- .----.- [ 

1 564.331 583.39i18.461Ruartz Diorite iifi?Lf? ! 
I i I I I 
I 1 I iSolid core, sl iqht ly bkn shear zone near 5ase;rel u i i 
I I I i unaltered unit ; FCR 28, 30,65 ;sheared ; Trac dens 9/rn I 
I I I I @  top, 1-3/m irt middle fr-e uertt pp diorit ic xericts, i I 
I i I 1 1-7 crn across in midd ie o? unit ;sxeared near base I I 

I I i l with assoc calct and pyrite specs and 5lebs. 1 i 
1 ! i 1 I 1 



1 FROM I TO ITHICKIDESCRIFTION iREC 1 
1 ----.-.--I ------- 1 -.---- 1 -------------.-------------------------.----- - . . . - - . - I  

1 583.591 583.931 8 . 5 4 1 Q u a r t r  D i o r i t e  ll@@ I 
I I 1 I 1 

1 

I i i l a l t e r e d  f r a c t u r e  z o n e 8 a b n d t  pink. Itspr,  black. cch lorm, i I 
I 1 i I some ealct ; CHRLCOPY ~ l f  E b l e h s  d isserff inat  e d  n e a r  I i 
i i i i f  r a c  a s s o c  w i t h  m i  n~:+t- MULRCH I TE ( p a s s  py+cpy 1 ; 1 I 
! I I i abnd t  sericite s c a t t e r e d  thr-c+uyhout;  i I 

I I I 1 I 1 

I I I .  I r i 
1 I ---.--- "- ----.... 1 -----------.-----------"---.---.--...-."----.."----."------.-...--I ----I 

I 583.931 58E.81i 2.!28lQuar-tz D i o r i t e  Il$@t I 
i f i I I ! 
1 ! ! ! R e l a t  i v e l  y u n a l t e r e d  c o r e .  1 1 

i I I i 1 I 
1 

i 1 i i i I 
I I i I I 1 

i i E t I 3 
I i i i I j 
) ---.-.--.- 1 ------ -- ...---- I --....--.-----.---.---------------.---.- " ---------..--.-. -.-----...---.-- I --.--. i 
I 586.@11 535.84i  '3.D31Ruartz D i o r i t e  1188 i 
1 D i I I I 
I I I i R s  above  but  a l t e r e d  a t  f r a c t u r e s  w i t h  e p i d o t e ,  I I 

I I I i c h l o r  i t a  arid d i s s e n l i n a t e d  s u l  ph i d e s  (p  and p a s s  I i 
1 I I i CPY) *pp d i o r i t  ic xenos  conmon;duminan! f r a c s  a t  I I 

1 I i i FCU 6@,?!@. 1 i 
I i i 1 f ! 
I I i I 1 ! 
I ------- 1 ----.....-- 1 --.. --- 1 --------------------------.--------.---- --.-------- --.-" -."..-- 1 ..--..-...- : 
I 535.841 682.651 E. 81  i R u a r t z  D i o r i t e  i28@ ! 
I I I I i i 
t i f iUpper 1.5 m s o l i d  r e 1  u n a l t , l  f r a c / m ; l o w e r  p a r t  is; i 
I I i I f t -ac  and p a r t l y  bkn w. ep ,  chior- ,  ksprn d l %  153 s h e a r s ,  i 
i I I IFCFS 45 ,55 ,  d e n s  : b @ / r t ~  i n  %!?is lower  p a r t  of: wit. i I 
I I I f I i 
t I I I I I 
1 i I I I L 

i I ------- ] ----- I ------------------------------------------------.- - ----.--..' I ----- I 
i 602.65i 68C.071 3 .421Ruar t r  D i u r i t e  i 188  1 
1 I I I C I 
1 I I i Rei s o 1 i d ; f  . d i o r i t i c  xenu n e a r  base;4--5 f r ae /m ,  1 I 
i I I lFtA 2 5 , 5 2 ; s k x w i n g ,  c h l o r  a l t ,  sen~e Cspr  a l t .  I 1 
i i i I i I 
i I I i i I 
I I i I I ! 
I 1 i i I I -----.-.-- 1 -------- ...---- i--" - - - - . - - - - - - - . - - - - - . - - - - - - - . - - - - - - - - - - . .  ----- I i 
I 6B6w071 615.531 9.461Ri-cat-tz D io r - i t e  8 I 
I I I i t I 
1 1 I I R s  above  s o l i d  cor*e;FCfi 35,75, d e n s i t y  1-2/m;hackly l ; 
I I i l f r a c s  w i t h  a b n d t .  b ~ o t i t e ; s o m e  s h e a r i n g .  I i 
i I E I f 1 

I I ! -----. --------.-.--.-------...-----.------.-----.-- "---"" .-.---.- ..------ 1 ". -.."-- ' i 
4 . 5 8 i Q u a r t z  D i o r i t e  i l @ B  I 

I I i 
iFCR 5t3 dom,78;dens  5 i m  w i t h  a s s o r  c h l o r , e p , c a l c t ,  I 
1 s e r i c i t e ; c u r e  h i g h l y  bkn @ b a s e  w i t h  f r a c s  

I 

i i 
I c o n t a i n i n g  c h  l o r ,  some CHRLCOPY RITE and MRLRCH I TE : I I 
I m l n e r a l i z e d  f r a  a l s o  h a s  q t z  v e i n s  w. open spc i I 
I f i l l  ( q t z  x s t l a  !o 3-4mm in c a v i t i e s ) ,  d i s s e m  py. I t 
i i I 

I *-----.-- j --..-- -.-- ------ --.---------------------* ---------. - - .  ----,.--.--..-- " ..---.- "-"- I -- ...-.. -. ! 
i 6EB.Q31 628.6Gi a . 6 3 i Q u a r t z  D i o r i t e  ! l e e  i 
I I I i t ! 

i I i i C-.;igh?y bkn;rourtdsd frags ( p a r t  l y  by d r i  11, sanle ! E 
I 3 I l cclulri be  c a v e  from h c ~ l e  or  o v e r b u r d e n )  ;most f r a p s  f i 
I ! i I r e 1  u r c a l t , m a f i c s  somewi-tat a l t  ; s i d e r i t e ?  IDYI frats; l I 
i i 1 ? o n e  f r a g  h a s  e i d o t u  v e i n s  and  ( a s s o c ? )  a b n d t  k s p r  l 

5 l 
i ! i ! o n e  r-ounded p e  b l e  i2x3c:n) seert~s t o  be Garab. tuf f .  l 1 
1 i I i I 1 





E FROM I 
I - - - - - - - I 
1 660.851 
i I 
I I 
I I 
I 1 
I I 
i 1 
i I 

TO ITHICKIDESCRIPTIDN lREC I 
-------j-----I--------------------------------------------------.i---- i 
674. I81 14.13IQuat-tz Diorite 1180 i 

i I i I 
t iRel unalt,solid;epidute on fracs and assuc with I i 
I ls~~me mafics;some mafic alt to ch1or;weak kspr alt;i i 
i irare py,some rimmed with hematite;chlor and calct I I 
I l in fracs;sorfle kspr assoc with epidote veins @ base l I 

I lfrac dens 3-4/m. I 
I. I I 1 

i ---- ---- I -----.-.- 1 ----...I --------.----------------.--------------.....- - -..-..- 1 -..---- I 
I 674. ii.3 i 692.641 18.46lBuartz Diurite 1188 i 
I I 1 1 1 I 

i I f lRel crrtaltnep on fracsr;some kspr- alt with epidote; i i 
i I ! imafirsrei urtalt,somearealt toepidote;occxenosi. 1 
i I I lof fq. ppy dacite?;FCR 38,Xi;dens Urn. I I 
I I D i 1 i 
I I j I i i 
I I i i E ! 
1 ---.---- 1 -...-.---- -.- -.-- " ---------.------ ------.------- * - - - - - ~ . . . . .  -..---- i -.--.--. 1 
i 692.641 695.851 3.ZXiQuartz Diorite 1188 i 
I 1 i i 1 I 
I I I I Xeno of fq, pot-ph dacitu? and xeno o f  f fs r ppy 1 ! 
I 1 1 I with green groundmass (Earnbier?) pnss cEiorifized; l i 
i I 1 i abndt dissem py few %, concentrated in nlinur fr-acs. i i 
I I I I / I 
i I i I i 
I I f t i i 
I ------- 1 ------- 1 1 - - - - - - - - - - - - - - - - - - - , - - - - - - - - - - - - - - - - - - -  . - . - , . . - . . .  " I -- ----' 
1 695.851 706.08118.95iQuartz Diorite 1'38 1 
I t I I f I 
t I I lVery bkn in p1aces;same kspr alt assoc with ep and l I 
t I i icalct in fracs~biot ite on hackly fracs;ppy xenos ! ! 
i i i 13-4 cm acruss;F~~ 68. i ! 
I I I I 1 ! 
I i I E I I 
I i I I Z I 
1 -----.---I ------- ----- j - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . '  -.--- I 
1 786.881 71f.30i 5.30lQuartr Diorite 1180 i 
I ! i I i I 
i I I iRs abave;ucc q t z  filled fracs some with chlorite; I ! 
i i I l minor kspr ; occ xertus as befuregsorne shear in I i 
I I 1 lepidote can some fracs;FCU 4~1,~B;sorne caict Filled I 
i I i I fracs; frac dens 6/m 1 i 
I I I i I I 
I I I I I ! 
I-------~-------I-----I----------------------------------------"-i---."-! 
1 711.38) 725.53114.15lRuartz Diorite 1188 i 
I 1 I I ! I 
I I I iSome chlor aft of mafics;calct, chlor, epidote on I i 
1 i i lshears and fracsmks r predum assoc with fracs; I i 
I I t ipyrite blebs (wiih i?ernatite?) and dissem specks I f 
I I I iusually assoc with fracs. i I 
i 1 ! I 1 I 
I 1 1 I i 1 
1 ---.---- 1 ------... 1 i - - - - - . - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . . .  I ---- i 
I 725.53 1 738.87 I 4.54 i~uart z Diorite 1188 ! 
1 I 1 I E i 
i 1 I ins above;py in one sf the man p y xenos 1 i 
I 1 1 1 (intrusive uenosl ;py assoc wighf!bma!itehchlorite I 1 
I i 1 land epidute in altered rnafics;frac dens c-7rfl; i i 
I I I I FCR i?5,35,45,55,75. I ! 
I I I i I I 
i I I 1 i 
f-------I-------]-----[-------------------------------.--------------------j---- 

r 
I 

1 738.873 735.531 5.461Quartz Diorite li@@ D 
I i i I f 1 
1 I i IRs above, re2 unalt ;some areas of ks r and epidote; f 7 I 
1 I 1 lrare pyrite and possibly CHRLCOFYRI E;frac with ! 
i I E i abndt chlorite 13 base. i I 
I I I I t ! 
i I i I ! I 
1 I I i I I 
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FROM 1 TO l THICK 
- - - - - - - / - - - - - - - I - - - - -  

735.53 1 748.32 1 4.79 
1 ! 1 
I I I 
1 i i 
I I I 
i I i 
I i 1 

DESCRIPTION IREC E ----------------------.- - - - - - - - - - - - . - - - -  - ) ---- i 
Quartz Diorite 11418 i 

I i 
Upper half frac with abndt chXor altifrequent I t 
areas of pink. uspr ale lcalct and rare pyrite or1 1 I 
fracs;FCQ 60 dominant dens 35-4fil/m;lawer half is I i 

rel una1t;chlurite alk o f  mafies is ervasivescurei 1 
somewhat broken 30cm from base; **GRM~IEA C O N T ~ C T *  * I t 



1 FROM 1 
1 - - - - - - - I 
I 748.321 
I 1 
i I 
i i 
I I 
i i 
I i 
1 I 
i i 

TO ITHICKIDESCRIPTION IREC i 
-------1-----"[--------------------------------------------------l---- 1 
745.571 5.251Feldspar Porphry Tuff 118@ f 

t i i i 
i ~ s ~ r  phenos 1-3mm across are lrreg shaped, somewhat i 
lrounded in matrix of fg. biot and dk reen chlor?;! 
lcontact with Q.D. somewhat irregular Eut sharp w. i 
lvery little alt of the Q.D. ;the unit corrtairts a 12. i 
ID. dyke in the middie: biutlte grains are lar er I 
!and fs r phenos are generally sirtaller adjacen! to ! 
ithe in 1 rusive materia1;two 5-bcm units near base I 
iconsist of lar e rectarrgular fspr- henos (u to 2x i 
15mrn) imbricate! in v. fg. black ma!rix.EC~ [ere = I 
155 in upper unit, 4@-55 in lower, lower unit has ! 
iscoured dawn into tuff below (tops upright); E 
ltuff is fractured,cut by acc, qtr veins carrying I 
?biotite xstls;one frac contains a bleached frag of1 
ithe tuff(brownish w. Fel-rnost fracs Fe stainedgFCR1 
13~2, 12/m;occ epidote veinqets;~~~: py dissem s ecksi 
l throughout (I%niax) and blebs assac w. fracs wlere i 
l it may be up to a few % of the rsck;Contact-core I 
iangle is 48;biot alligned with contact and fracs; i 
Izone near base has abndt f ~ .  blk (biot?) foliated I 
ias above containing dissem py to a couple of %. i 
1 I 

f ------- ------- I ----- I --------------------.--------.---- 
I 745.57 1 747.95 1 2.35 t Tuff 
1 i t I 
I I 1 las above with some v. siliceous sections,almast 
i I 1 I cherty; zones o f  the imbricated, larger fspr phenos- 
I 1 I imatr-ix of this unxt alt to chlorite;MIN: dissem py 
I i I i to 1% max;ECB (bedding to core angle) 45. 
I 1 I I 
i-------l-------i-----/--------------------------------------------------i----i 

I 747.95i 748.6Gl 0.71 IWeterolithic Tuff II8P: i 
i 1 I I I i 
I I I IBn to sub rnd frags of fs r and fq.  tuff in I I 
I i I 1si?iceou~ matrix with abnd! fg. bic~tite;Fe stained 1 1 
I I E iM1N:dissem py up tct 1%. 1 i 
I E I I 1 I 
I - - - - - - - ~ - - - - . - - - i - - - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - ~ - - - -  I 
I 748.66 1 753.831 5.17 IBlocky Tuff 1100 1 
i I i I I i 
I I I 1EcEocks of predon f . tuff (w, fopr phenos) and 1 I 
I I I lheterolithic tuff ?as above) in fg, siliceous i I 
i I i fmatrixmlayered fg. tuff wraps around some blocks; i i 
I i I irlp to 30% mq. biotite in most blcicks, w. weak I I 

I I I I foliationgone block i s  25cm long (along core axis) i E 
i 1 I iunit bkn & basewentire unit Fe stn;MIN: minor py 1 1 

i I i I (assoc w. fractij ) near top of unit. t i 
I I I I f i 
~-------/-------~-----I--------------------------.-------------.~~--- I 
1 753.831 755.581 1.751Heterolithic Tuff 162 i 
I i I I i i 
I I I lfls before, core braken. I I 
I I 1 i I 
i-------I-------I-----I----------------------------------------~-.--- 

1 
i 

1 755.55 1 762. 88 1 6.42 I Heterol it h ic Tuff 1188 1 
I i I I I ? 
I i I Ens above;up to 38% sub to well rnd brown,f . tuff i I 
I I 1 lclasts in grey fsp ppy tuff;occ isolated cqasts ofi i 
I I 1 !the fop ppy tuff;fg. clasts range frclrn few mrn tc* I I 
i i I i 1cm dia;unit fines upward: lar-qest clasts in lower-l I 
I I I I port iorts;rare chert clasts; up €0 20% biot through-! 1 
1 i I 1out;core bkn 8 base. I I 

I 

I i 1 i I I 1 -------I ------- 1 -----I -----------------.-----.-----------.---- 1 ---..,-; 
1 7GP.881 765.421 3.421Heterolithic Tuff 116363 1 
I i 1 1 I i 
I 1 l !As aboveaf . brown tuff clasts 1-1.5crfl did; quartz1 I 
I i I lveins 1-1. Qcn wide B base. I t 
I I 1 i E I 
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I FROM I TO lTHZCKlDESCRIPTIDN I REC ! 
1 ------- 1 ------- 1 I ------- -------------* .----------------. " - .  i -,...-.- i 
I 765.421 771.881 6.461Weterolithic Tuff S 188 i 
I I 1 1 1 ! 
I 1 I IRs above with a very fg. siliceous blc~ck (4cm) altl I 
1 I 3 lsomewhat to calct and chlor;calct, chlar, epidote; I 
1 I I I Ikacllinite?) in fracs @ top;R.diot-ite inclusio~w 61 I 
I I I I base with kspr and Fe ox rims ; occ py irr f t-acs ; ! 
I I I 1FCR 28,4/m @ top, 8/m @ b~&torii. I i 
I I i 1 i I ------- I ---- "--I ----------------------.----...-.-----.--------------.-- I ---- I 
1 771.881 776.881 4.12lWeterolithic Tuff 192 i 
i I i I I t 
I i 1 ERs avove;continuatian of prevQ.diorite incl. 12 i 
i f I Itop 2Bcm;unit v. poorly sorted;fr-ac and v. bkn in I 1 
I I I I places*abndt py assoc w. fracs in middle of unit; I I 
I 1 i tirreg E.diorite incl. (partly qtz w. no mafics)nea~l t 

i 

I I I lbase w. minor py b1ebs;rip up tlasts of tuff below1 I 
i ! 1 I I I 
/-------1-------/-----i-----------------------------.--------.------------- 
i 776.88 1 778.58 I 2.58 1 Fspr-ppy Tuff 
i i I IUpper contact BCR I8;fspr phenos:sub rnd-sub ang, 
1 I I iavg 2mm(up to 4mm),irt-e ,in It-m gr matrix;py iyt 
I I i i fracs and dissen; frac, ban near top w 
i I 1 i f racs and d i ssem (d issern t hru cor~t act int a uns 
I i I 

abndt pt In 
iabove;up to I@% py in frac areas,(1% dissem else- 

I i I i where; few % weakly foliated biot ;FCR 28 common, 8 / m  
i 1 I i 
j ---,,-, j ------- i ---.-- j -  -----------,-- - ,---------... - ---- - --------------- - --.-- 1 -----! 
i 778.58 1 783.32 1 5.42 I Fspr-ppy Tuff 188 i 
I I I 1 I I 
i i I i R s a b o v e * b k n @ t o p ; l . 5 c m f r a c n e a r t o p w .  chlar I I 
I I i land abndt py;zones w. few fspr phenos-core I I 
i I i t bleached to pale grey-green @ larger Fracs (usual 1 y l 1 
I I I I w. chlor, +/- kspr, +/- ep) ;core bkn near base. I I 

I I E ! 1 
I i I I I ------- ----..--- -----) ------------------- " - - - . - - - - - - - - - - - - - - - - . ;  -..--- I 

i 
1 783.921 788.381 4.46iDacitic Tuff J97 I 
I I 1 I f t 
I I I ISiliceccus, ranulareirreg sub art to sub rnd fs r 1 I 
I ! t l phenos up !o 3rnm;"i@% fresh bio! ;much texeure l i 
I I I l of unit lost due to metamorphisn*matri':rf !-rn grey; l I 
I i i lminur dissem py (l%;Festain on 4racs;frac dens 1 I 

I f I I8/m; core broken. I 1 
I I 1 I I 
[-------[-------I-----i---------------.----------.----------.---(---- 

1 
I 

I 788.381 736.711 3.331Dacitic Tuff I188 j 
I 1 t 1 I t 
I i 1 fRs  above;^, siliceous and more felsic in places; i ! 
t I 4 locc qtz veins;occ greenish highly siliceous veins i I 
I i I i w, ep alt ;core bkn, e s p  12 base! frats FCQ 28 7@; I i 
f i t i bottom Scm v. $iliceous (rhyolit ic?) in cctn!act i I 
I 1 I {with granodiorite below. I I 
1 I I I I i 
I ------- 1 ------- 1 ----- 1 - - - - - - - - - - - - - - - - - - - . - - - - - . - - - - . - ~ - - - - . ~  --.-.- I 
1 731.711 792.461 8.751Grancsdiorite 1188 1 
i t I I i 1 
i i I 1Fe stained rim,prob dykelblebs and dissem pyrite i i 
i I I I I? contact with overlying t u f  faceous unit. i i 
I I 1 I I I 
I 1 1 I i t 

I 

I I ! t i I 
I I I i f ! 
1-------1-------1-----/--------------------------------------------------\---- 1 
1 792.461 795.171 8.71 ]Rhyolite 1188 i 
I i I 1 ! I 
I I 1 i V .  fine grained frags w. frags of fine grained I I 
I I i !tl.rff;v, siliceous,?rob hornfels;irvqeg vein of 1 I 
1 I I I granad iorite, Zcm wlde, near base w. assoc ch lorite 1 i 
i ! I laltn and minor pyrite. i I 
1 1 I I r 1 

WCD-8381 Page l i  



i FROM f TO lTHICKlDESCRIPTION I REC I 
1-------1-------1-----i-----.-------------,--------.-------------.-----------i---- I 
1 793.171 794.881 0.832R1tered Tuff I100 i 
I i I I f I 
I i i IFine grained tuff 12 top and base becomes very I I 
i 1 i !siliceous (rRyolitic3) hornfels in middle; i I 
I I t 1fractured;mafic altn ts chlorite and epidota. I I 
i E I I i f 
I I I I i i 
! I 1. i f ! 
I-------~-------]-----I-----.-----.----------------------------I---..- 1 
I 794.881 794.321 8-93 iDacit ic Tuff 141 1 
I I I IRs before;broken core. 1 I 
i i I I 3 I 
i I I 1 d i 
1 i i I f i 
I 1 I 1 I I 
I i ! I 1 I 
1 I I I Y 
I ------- 1 .,------- I ------ i -------.-------------------------------. . I ---- 1 

i 
I 734.921 796.081 1.08ifindesite Tuff 1188 1 
I i t 1 I I 
I I I lFine grained,datTk green;highly broken;occaisonal I I 
1 I I lquartz veins. i I 
I i 1 1 I I 
i i 1 I I I 
1 i I i I i 
1 I 1 I i /-------'-------I-----1---------------------------------.--------------------1----- 

1 
i 

i 796.88 i 798.58 1 2.58 I Granite llQ8 I 
I I I t i 1 
I I i IPe matitic ks ar ranite and granitined rhyolite? 1 i 
I i 1 ituqf (about 38%,"?uff", 68% granite). I 1 
I I I I 1 1 
I I i 1 I i 
I I 1 I I i 
1 I I I i I 1 - - - - - - - I - - - - - - - i - - - - - I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - I - - - -  I 
1 738.58 1 801.88 1 2.58 1 Fspr-ppy Rnd. Tuff I180 f 
I I I 1 t I 

Fspr phenos 2-3mm in dk grn, fq. andesiteiphenos 1 I 
irreq 18-15% of unitgfiner rained fsyr in matrix;l 1 
core b*n,esp in midd!e;calc! filled fracs u to 1-1 F: E 
ecrn in rnidd e of unit;~;orne qtn veiris w. in. ic.spr;i I 
upper contact to core angle is 35;FCR '"69. I 1 

I 1 
-----------------------------------------~---"-". I 
Dacite-Rhyol ite tuff 199 1 
Interbeds and blocks of hornfelsed dac, and rhy. I I 
tuff; blocks to 18-.lScm, knterbeds to 48cm; intruded i i 
by pe mat it ic granite, rflay have granit ized part 0f 1 I 
tuff ;gissem p common es D more felsic zones @topi i 
of un~t ;core gkn;more fefsic(rhy?) nones bleached; I I 
pyrrh w, py d tap;Zcm calct frac(w. ep, chlor)@ base1 I 

I 1 
I ------- ----.---.-I ----- I - -+- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - .  1 ---- ! 
1 816.81 1 C319.48 1 2. 671Fspt'--ppy Rnd. Tuff i1@0 I 
I I I I 1 I 
I B I Ins before;matr*ix v. dk. green; (1% dissem py;u per E k' 1 
I ! I Icontact @ 48 deg to core,rel 5harp;core somew at I I 
i I I {bleached around frac near top(qtz,calct in frac); i 1 
i I I lpy in frac (w. bleaching) near base. I t 
I i i 2 1 i 
I ! I I I I 
/-------1-------/-----/---.------------------------------------------------1--.---" 
I 819.481 828.865 1.38iGranite i l ~ ~  i 
I 1 I 1 1 I 
i ! I iPink w. kspr;rel shal-p contacts;upper contact w. i 1 
I 1 I It-ip-up clasts of tuff;contact tu core angle 52 degl I 
I i I I I i 
i I i i i t 
I i I 3 I 1 
I i I I I 1 
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1 FROM I TO ITHICKIDESCRIPTIOM !REG I 
I ------- I -------- 1 ------ 1 -----.-....---.---- -- . . . . . . . . . . . . . . . . . . . . .  i ---- I 
I 841.251 841.841 @.58lL!uartz Diorite 1188 1 
i i i I 1 I 
i I i iWith smaf 1 blocks of dacite. t I 
I I I i I 
1 1 ---.-.----I --.--.- - - - - - - - - - - - - - - - - - - - - - - - . - - . - - - - - - - - - - - -  I ---- I I 
1 841.84 8 842.17 1 8.33 1 Fsp-ppy and Tuff 118(21 I 
I I I I I 1 
f 
j I 1. I Irr-eg phertos 1-2mm dia in dk greerr, fg. matrix; i E 
1 i 3 Idisseri~ py , 1%. I i 
F i I I i I 
1 ------- 1 -----. -*-- 1 ----- - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  i -.--... I 
i B42. i71 842.58/ B.33lDacite ii88 f 
i I i I t i 
! f I l Contact with overlying andesite appears to be I I 
I I I Ichil led. I i 
I i I I I 
/ - - - - - - - " ~ - - - - - - - ~ - - - - - " ~ - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - . - - - - I - - - " -  

1 
I 

i 842.58 1 844.88 i i . 5 @  I Fspr-ppy Tuff il@@ i 
I I i I 1 i 
i i I IDark green andesitic r~~atrix;some fine grained I E 
I D I !disseminated pyrite. I i 
I 
P i I i f i I ---- ] -----.-- .--.---. i - - - - - - - - - - - - - - - - - - - - . - - . . - - - . - - . - - - - - - . - I  ---- i 
I 844.86 1 a45.88 ! i. 88 i fspr*-appy Tuff f I@@ I 
I I I i i I 
I I I iRs above;qtz,e veins with bleachin of andesite i e E i 
1 i 1 l around fracs;q z diorite vein near ase with ep I f 

I i I 1 I boundaries (bleached wall ruck) with some assoc i i 
i I I I pyrite and hemat i te; lower cont act -core ang re - 63. 1 I 
I i I I f i -------- i .-----.....- i ----- ----.-----------------------------------. 1 ---- I 
1 845.801 849.51 1 3. G3IBl~*cky Tuff I188 i 
I 1 i I E I 
i i f IBlo~ks of rh -dac tuff in la ered dacitic tuff; 1 I 
I ! I idacite has agndt fresh biotire;~~k 3i;weak I I 

I i Ifoliatiori of biotite parallel to bedd1nq;Gcm wide I 1 
I I i igranite vein near tcap. i I 
I 1 I I 1 I 

--------------------------------------------------i----. I 
Rhyodacite Tuff 1'39 i 

I i 
Some predom rhyol it ic blocks near bot ton; rhyodac, I i 
in middle has fspr phenos and a block of fspr-ppy 1 1 
andesite tuff (purple matrix,abndt dissem py);corei 1 
very broken 1.9 base;fractured throughout. I 1 

I i 
I *"--I -----.I -----------------...- " - - - - - - - . - - - - - - - - - - - -  1 ---- I 

i 052.75 '1 856.44 1 3.63 1 Rhyodacite Tuff 1188 I 
I I I i I 
i : ! IContains blocks of simi tar material ;faint phenos I I 
I I i iof fspr throughoutsvery siliceous,hornfelsed; (1% i I 
I I I I y disser~? throughout, hematite r-ims; frac near f I 
I I I ifop contains granitic 1 materia1;qtz fr-acs @ I  i 
1 I I lbase with some epidote;BCQ 7 . i i 
i i I I i 
I - .--.--- -- I ----. "--""-- 1 --- -- i --- -" ....-.--------------- " .................... - i ---- I i 
1 854.44 1 859.27 1 2,83 1 Fspr-ppy Tuff il@@ 1 

i i I i 
I I i I Green-grey and purple rflatrix (most l y purple) ;some I i 
I i 1 l bleachin 13 fracs which contain dolomite, calcite, I t 
1 I 1 i epidote;t$X G5;frac dens 9/m. I I 
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I FROM ! TO ITHICMIDESCRIPTION IREC I --.-.---- " . I  -.------- 1 -.---- 1 ------------------------.-.-- "." -----------------.---,--- ---- I 
1 987.46 i 31 1. 15 1 3 .67  1 R h y o d a c i t e  Tuf f  I l lZ lQ l  I 
! 1 i i I 1 
1 i I I Hnf 1 s ;  py b l e b s ,  d i s s e m  @ b a s e ; )  =S% b i o t  ;somewhat 1 I 
i ! 1 lppy wxth f s p r  p h e r ~ o ~ ; ; o c c q t z  v e i n s w ,  e p , c h l o r ;  I I 
i 1 I l c o r e  f r a c ; s e r i c i t e  on  shears;ECR 58. i i 
I I I i I 
1 - - - - - - - I - -  ------ g ----- { - - "  - - - - - - - . . - - - - - - - - - - - - - - - - , - - - - - - - - - - - .  I ----- I 

1 
i '311.131 '312,131. 1. B@!Fspr-ppy R n d e s i t e  Dyke ll@@ i 
I I I i i 1 

I i i {Sub p a r a l l e l  t o  bedding  i n  c o r e ; f l o w  banding  @ 
i i I I c o n t a c t s ; r n a t r i x  dk  reen-dk brown @ b o u n d a r l e s -  
t i I l calct f r a c s ;  phenos  ?-2na, rflany 1a ths ;many ' ~ ~ h o s i '  
I I I Iphencls o f  p a r t i a l l y  a l t e r e d ?  f s p r ; s o m e  py i n  d  k e  
I i i i @ upper  c o n t a c t  ; c o n t a c t  t o  c u r e  a n g l e s :  uppe r  Em, 
I I ! ! lower  78. 
I s i I 
i "  .------ 1 ----..,--- J ----- 1 --....-------------------.- " ---------------------------.-- 
! 912.131 91Es.f71 4 .84 iRhyodac i t e  Tuf f  
I 1 I i 
I I 1 iHnfls;somewhat  b l acky ,  some bedding  v i s i b 1 e ; s o m e  
! i I i g r a n i t i c  material I3 c o n t a c t  w, o v e r l y i n  dyke  

I I iminor  y  a s s o c  w. f r a c s  some w. q t z , e  ,%lomite; 
I 1 1 i o c c  c a f c t  f i l l e d  f r a c s ; b m  pp a n d e s i e e  dyke  n e a r  
t I a 

i b a s e  ; BCR 50. 
Z lbottorn similar t o  d y k e  d e s c r l  e d  a b o v e ; c o r e  bkn @ 

I ! f 
I i 1 i -.----...- 1 --.---.. " " " -1  1 - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - I  ---- I 
1 31E.17E 915.171 E .@@lDac i t e  Tuff  ilea i 
I I i i I 1 
I 1 I i Hnf ls jsornewhat  b l o c k  w. f  inel- g r a i n e d  more f e l s i c  l I 
J I ! laater ial  i? t o p j w e l i  ra rn ina ted  o v e r  yes4 o f  u n i t m p y  l ! 
t I I i d i s s e m a n d  b l e b s  i n c h l o r i t i c  I f r a c s ? )  b a n d s ; ~ C h  I i 
i I i 142 @ t o p , 5 8  n e a r  b o t t ~ m ; b a n d i n g  @ b a s e  i n f l u e n c e d  ! i 
! i i Iby Gtz d i u r i t e  dyke. I i 
I I ! t f I 
1 ------ "-"". 1 .----.-..-- r l.lll- i -I.--.--------------111.------ - ----" ..................... 1 ---- i 
! 918.373 92.3.71 1 1 . 5 4 I Q u a r t z  D i o r i t e  Dyke i186? 1 
I I I i i i 
! I I I Upper c o n t a c t  t o  c o r e  a n g l e  25,. lower  47 ( b o t h  v a r y )  1 I 
i 1 I' ismall xenos  o f  o v e r l y i n g  u n i t  a n c s r p o r a t e d  i n t o  I I 
I E 1 l q u a r t z  d i o r i t e  @ upper  c o n t a c t .  i i 
! ! J I I 1 
3 -------- j -..------ I-* ---- - - - - - - - - - - - - - - - - - . - - - - - - - - - - . - - - - - - - - - -  1 ---- 1 
; 313.711 325. lei 5.411Fspt--ppy and R h y o l i t e  Tuf f  1108 I 
9 i i I 3 i 

l I n t e r b e d d e d  u n i t s  o f  predorn r h y  h n f l s  and f s p r  ppy l I 
1 h n f l s ; f s p r  ppy is 75% o f  u n i t  w i t h  somewhat I t 
i e l u n g a t e  1-drnm phenos  i n  a d a r k  fg.  m a t r i x ,  t h e  i i 
1 h enos  are a l l i g n e d  p a r a l l e l  o r  sub p a r a l l e l  t o  I I 
l g edd ing  ( l o n g  a x i s  o f  phenol ,  t h e  phenos  are up t o 1  I 
125-40% o f  t h e  r o c k  i n  a f i n e r  g r a i n e d  matrix; i i 
l t h e  u n i t  is blocky:  predom f s p r  pp g w. c las ts  o f  I i 
l r h y  m a t e r i a l j s o n i e  r i p - u p  f e a t u r e s ;  h e r e  is a i 1 
Ipredam d a r i t ~ c  u n i t  (28crfl) u n d e r l a i n  by a rhy.  I I 
l u n i t  t26cm) n e a r  t h e  t o p  o f  t h i s  s e c t i o n i t h e r e  is I I 
la t h i n  (3-5cm) f s p r  ppy u n i t  n e a r  t h e  b a s e  o f  t h e  f 1 
i sect i o n  : 

5Ub 
t o  ang f s p r  phenos  i n  a v e r y  da rk1  I 

l f i n e  g r a i n e d  ma r i x ;  f s p r s  a r e  g r e e n i s h  (e i d o t e )  i i 
l g i v i n g  t h e  e n t i r e  u n i t  a dark. c o i o u r ; t h e  r E y o l i t i c l  I 
l m a t e r i a l  is p a l e  g r e e n  t a  w h i t e ; m i n o r  p y r i t e  and i I 
l p y r r h o t  i te  d i s sem t h r u  u n i t .  I I 
I I i 

I --------- { --...----- I - - - - -  I --.-....------ " . - - - . - - - - - - - - - - - - - - - - - - - - - - -  1 ---- I 
i 925. i 2  i 331.86 1 4.55 E Fspr--ppy Tuff  1186 J 
i I f I i 1 
1 I i ifis above  w i t h  b l o c k  , r h y o d a c l t e  t u f f  i n t e r b e d s ;  I I 
1 1 I I f s p r  ppy is 80% o f  t h e  u n i t  ; f r e q u e n t ,  poor1  s o r t e d  i i 
i I I lclasts (1-3crn) o f  v e r  f i n e  g r a i n e d  a n d e s i r i c  1 i r 1 i i r ~ ~ a t e r i a l  i n  ppy;ucc  q z F i l l e d  fr-acs, o n e  w i t h  I f 
I 1 \ 1 s e r i c i t e ; r i i i n o r  py i n  b1ebs;BCR 48. I i 
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I FROM I TG ITHICK1DESCRIPTIGN IREC I 
1-------~--------~----- i----------------------------------------.~---,- i 
1 931.861 937.231 6.171Rhyodacite Tuff llma 1 
I i I ! i i 

I 1 Hnf 1s; predon banded daci te tuff, st:~nle beds of fspr I I 
Ipp as above;unit is composed of vdell bedded tuffs1 I 

i l lnieroedded wlth blocky zones of the sanie rhy., I I 
i irh odaeitic and fspr-p y tuffs;occ veins and 1 I e 1 i o f  ranitic ma er3ial,one such vein with I 3 
i ,  1~eri~ite;~~W 40. i ! 
i I I 

....-"..---- " - 1  1 -.------------.---------------*---------------- 1 ---- i I 
'333.27 1 2 .  B4 i Rhyodaci te Tuff ll@Q i 

I 1 I I 
i 1 I iilrrf1s;some biot fclliation para. bdg;r;cattered 1 i 
I I I Ipatches of chloritized rnafics, vein of pink ks r 1 P I 
1 I I. I (granitic material) in middle o f  unit;cor*e re . I I 
i I I 1solid;BCR 48. f i 
I I i 1 t 1 - - - - - -. - i --.--.----- ------ 1 - - - - - - - - . - - - - - - - - - - - - . - - - . - - - - - - - - - - - - - I  ---- t I 
i 939.271 94! .27 !  2.881Rhyolite Tuff I1@0 I 
I i 1 I I I 
f I i" fHnf1s;lineations of biotite arallel to bdg and 1 I 
I i 1 I atches of chluritized biotife arallel to bdg; i I 
3 i I I ~ C R  46 35;FCR 45 (85 to bdg);FC& 25 ('18 to bdg); I I 
i ! i icore bkn I.! 4ase;fracs filled with greenish fspr. I I 
J I I 1 i --------- i .--,..----- { ----- 1 .*---,----.-----.---.---,--- --------- -----.-- ---.-----.------.- &--- 

I 
I 

I 941.27i 342.941 6.67IRhyodacite Tuff iise I 
i i i I I I 
I 1 1 IHnf1s;cut by occ qtz veins (w, minor pink fspr); i 1 

I 1 t y w. vague fspr phenos;blot ite lineations are I I 
I I I 1~1ent. parallel to veins, otherwise they paraliel I 1 
I I I 1bedding;BCQ 35. 1 I 
i I I I I t 
; -.--- *---- J -.,..----- [ ----.-- ---.--- " --------------------------------. - - -  - -  1 ---- f 
i 942.941 347.571 4,631Rhyulite Tuff 1168 1 
i i I i I i 
I I i 1Hnfls;weak biat allignment para to bdg;niuch of the1 I 
f I f ibiat alt to chlor;qtz veins para and perp bdg; i J 
1 2 I IBCR "38;frequent p blebs in lower part of unzt;Fel i 1 
i I I lstn in this area;a ndt cubic py on frac near base 1 I 
I I I Iw.  chlor,epidote. i I 
I i I I 1 I 
] ------- 1 -------.- 1 --...--I-- .----,--------.--------------.--.---------------------- I ---. -- I 
1 947.573 358.551 2.90lPorphyritic Rrtdesite Dyke 1188 I 
i I i I I i 

I l Fspr phertos 1-6rriri1, sub rnd to sub ang up to 25% of i 
1 lunit in fg. greenartdesitegphenosi2 basealt to t 
i ichlor,biot,hblde assoc w. py and pyrrh; phenos I 
I 1 destroyed and rtiairix bleached around fracs, FCQ 45- I 
I 175-ocr p and pyrrh blebs thru cot-e and in small I 
I imatic filled fracs;lower contact to core any 78;. 1 
I lpheno allign near base @ 42 de to core axis;fracsl 
I lfilled (from centre of frac ou ward) with massive I 
! 

? 
i pyrite, garnet?, epidote and chlorite.. . up to 1-2cm 1 

i I wide. 1 
i 1 I 

.--.-----I-----l----------------------------------------.-----------]---- 
96B. 6.91 18.131 Rhyolite Tuff i 180 

I i i 
IRs befctrejwell banded w. allign biot;ECR 33 @ basel I 
133-40 near topisomewhat blocky @ to incl blocks I t D 
lof andesite (as in unit above, prob recciat ion as t 1 
!unit above was intruded) ;upper 3cm of unit alt to I i 
lep+kspr w, minor py in fracs;acc py blebs, some I I 
C assoc w, small fracs;py assoc w. hematite which I 1 
lshows alt to limorcite st- oethite;core v. bk.n near1 t 
! base; biut shows a l t  t l  ch?ur,. ep;sun?e saai 1 fpacs I I 
lid. ep+py jfrac near top o f  urtit w. qtzi-dolort~ite? 1 I 
laccornpanled by ep+kspr alt of wali rock. I f 



I FROM 1 70 ITHICKIDESCRIPTION iREC i 
I ------- 1 --.----- f ------ - - - - - - - - - - - - - - - - - - - - - , . , - - - * - - - - - . - . - - - .  1 ---- t 
1368.68 i 978.83i 18.151Rhyolite Tuff !I00 I 
I I i 1 I I 
i I 1 !Well handed w. biot alli n para bd somewhat 

1 ii! i I 
1 I I blocky @ 372' ;fspr ppy, 1 cm thick, Qhcm above base I I 
1 I I ! is a v, si 1 iceous unit w. sub rnd fspr phenos I I 
\ ! i i (2.-3rflr11) alliprc sub ara to bd ;below this p the i i 
I I 1 i unit is again rhyoflte but b!ocky;EcR 48 m p 5  42 I i 
i I 1. I @  tase;much crf the biot,esp where clotted, is alt I I 
I I 1 It* ch1orite;occ fracs w. sericite and pyritemocc E i 
I i ! i pyrite blebs thrcmghout core, more common below I i 
I i 1 lfspr pp near base in blocky tuffipy w. hematite 1 I 
i I I lwhich aYt to nxides. i I 
I I I I I 
I ------..- I ------- i 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i ---- 1 

i 
1 378.83i 983.211 4.381Rhyolite Tuff I18@ i 
I I I I I I 
I I 1 )Hnfls;soem biot zones aliiqn w, bdq;BCR 38 @ top; I i 
i i I iqtt, fr; r filled fracr; 13 tap w. chlorite,epidote I I 
! f ! i hemat ife;abndt annealed fracs, most subparallel ko i 1 
1 ! i :core axis, FCR "4@ con~mon. i i 
I i ! I 1 i 

J i ----- 1 -.-.- --..-..-------------------------------- ..------------- i ----- f 
1 382.21 1 394.80 1 18.79 1 Blocky Tuff 139 1 
1 i I I i i 
f I i iBlocks of rhy and dac tuff pred~~m~some blocks are I i 
i i; i imore mafic incl frags of v. fg, siiiceous material i i 
I i I inear top;qranitic material has intruded the unit,, t t 
i i I E esp bet ween blocks w. res~-( 1% ant r i p-up contacts r rr l 1 
I 1 ! I placesjsc~me of this granitic material is somewhat I I 
I ! i ipegniatitic w. pink kspar and araphic ircterqrowths; I i 
I I i lone frac zone has been filled w. ep, chlot- garnet E i 
I i ! I and minor yritP;co~e is broken throughout and i 
I 1 ! !extremely groken C base;BCA in middle of unit 40. I 
i i i 1 1 i 

-------- 1 -----I-* ..-----.----------.----------------- * "  1 ---- I 
996. a8 i 2. a0 ! Blocky Tuff 1188 ! 

I I i I 
l Very siliceous, alrnost chert trhyodacit ic?) I I 
isornewhat blocky unit;mott leg due to alternatin i i 
i light and darker coloured b1ocks;full of heale! I i 
IfracsSfrac zone near base w. ep,dolomite,garnet; I i 
I FCO 33 romr~ion for healed fracsUunit is much darker i I 
l than rhyol it is material above 1 increased amount of l ! 
Iv. fine grained maf ics and pass higher Fe content I i 
lof silicatesf ;FCR 38 @ base;minur pyrite assoc w. i I 
1 f racr;. i i 
1 I 

------J--------------------------------------------------i---- 
i 
i 

2.  @@I Elocky Tuff 1108 i 
I 1 

Rs above;sedimentar banding in lower 75% of unit;l I 
BCR 55 I? base;thin zeds (1-rrflm) of silxceous ft-agsi i 
@ base;occ blucks/clasts @ bar;e;lower contact to I i 
core angle = BCR = 48 de reps py in cubes and I I 
blebs on fracs 12 base an1 in #ractured,chloritizedi I 
frags in bloc~y part of unit ( @  top). c I 
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I FROM i TO ITHICKlDESCRIPTION IREC 1 ------- I ---.-.---, j ------ 1 ------------,-----------------.---------------------- 1 ---- 1 
E 998.801 1812.58154.42IRhyolite-Rhyodacite Tuff 197 i 
! i I 1 i 1 

i  el l banded throughout with blocks o f  simi lar 6 ! 
imaterial in laces;biot areas alli n para bdg furml 1 
lthe abovemenfionrd bandin ;clots o? fg. dark P 1 I 
[material common, often a1 ered to chior, some f i 
Iqarnet, epidute, pyrite and hematite;Py/hematite I i 
la150 assctc w. Tracs;sonie fracs w. rjericite?;sorne i 1 
lfracs w. ainklsh kspr {or kaalinite?) ;abndt iron I l 
lstainin throughout' core but little visible pyrite! ? 
iBCR 37 8 1&118~. 3P @ 1888.5'. 50 near toa of unit: i 1 
lfine rained ciasts and clots (mentioned above)' 1 I 
lare oQten rimmed with iron oxide;core is highly I I 
l broken throughout. f i 
I i I 

I---- ---- f -------- 1 ----. "-1 . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -~ ---- I 
11812.581 XBZi?. 98i 18.4QI Rhyodacite Elocky Tuff 19V1 I 
I 1 1 I I 1 

I I I iHnf1s;predom rh olitic;some banding due to biot I x I 
I E i ial1ign;predoni r y~:~litic C top;ucc py in fracs w, f i 
I i i lv. fg. mafics (incl chlor), ep, caict;sericite in I 1 
I I I lsorne fracs;core broken throughout. i : 
1 1 i E Z f 
$ --- ------ / ------- i ------ -----.-------- - .................... - - . - - -  . -  ---- J 
11822.981 1838.85 1 7.  IS/ Rhyolite Hornfels I1@8 1 
f i j i I I 
1 I I ICriss-.crossed with healed fracs;~. bkn tht-oughout ; l i 
I i I lt gre ;sugary w, biotite specks (*I%) ;some cahct 1 I 

i I I ifracs;;ir~t of shearing;~. minor chlorite;rat-e py i i 
1 I I iin frats w. assoc Fe stain. 1 i 
i I I I E i 
1 --.-----I---- ----. i -.----. -----------------.------------------------------- -.-- f ---- f 
11@38.P511033.811 3.76tHornfelsed Blocky Tuff 118Q1 I 
i 1 I ! I I 
! i i iRh and rhyodac (predam r h  1 blocks all very i 1 1 1 ! i isi1iceous;core bkn in midd e of unik*sheared;abndt l I 
i I i i healed fracsidarker blocks are vaguely py I 1 
i i i falteration rlrn of ks r? around one srnal? eiongate ! I 
! i 1 lfrag (thermal alt?);b&R 43 in bedded portion. I i 
1 i I 1 i I 

.----I - - - - - . - - - - - - - - - . - - - . - . - - - - - - - - - - - - - - - - - -  1 ---- t 
B. 13 I Hornfelsed Rhyctdacite Tuff !94 I 

I I I 
i755 af unit is gre to purple-grey orphry with I x E i 
Il-dmm irre fspr p enos;phenos are eddedsBCR 48 @ i  i 
l t~p, 37 B %ottorii;criss-crossed w. healed tracs; 1 1 
i r-hyol it ic zones are samewhat block in places; Z I I 
lcalct on fracs;F&R 25 40,62;sorne c lor on fr-acs; i' E 
I core braken t hrouqhout. Z d 
I i i 

1 --..,.----I ."..".---.-.- I - "  ---- I - - - - - - - . - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - .  - -  i ---.- i 
i1841.9Ei1845.96i 4.881Rhyolite Wornfels i98 I 
I I I I 1 1 
i i 1 {Pale greenish rey w. specks o f  biot ;v. bkn core; I 9 I 
I I I 1suqary;some ca ct on fracs;sericite,chlar on fracsl I 
I I i lareas o f  purplish,higher blot content rock;all v. I 1 
1 I i I si l lceous. I i 
I Z I I 1 i 
E-------{-------l-----i-----------------------------------------------------l---- 1 
I f 845.96 i f BS4.48 i 8.52 i 2hyol ite Harnfels-Blocky Tuff 193 i 
I I ! I 1 I 
I 1 I /Entire unit v. si1iceous;block~ in places w. the I f 
I 1 I imore mafic, urplish-grey, t-h . nf 1s n~ott let by i Y i 
1 i I ifrags o f  pa e grey rhy. hnfKs;these units are also! S 
I i ! ! int erbanded in places;many healed fracs g BCU 44 @ I I 
i ! 4 i18529;healed fracs roughly parallel and perp La i I 
I I I lcore axis are cornmon;darker areas are bleached 1 ! 
I I 1 i around fr*acs;chlor, e p  in fr-acs;rar7e pyrite w. ep, 1 I 
t f i I chlot- (near base of unit 1 ;c:ore bkn @ 185Zy . I I 
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I FROM i T0 ITWICKIDESCRIPTION lREC I 
~-------/-------~-----i------------------------------------------~---- I 
31854.4831855.421 8 . 9 4 l B u a r t z  D i u r i t e  Dyke IlQJQJ t 
1 1 I I i 1 
I 9 1 1 Upper c o n t a c t  t o  c u r e  arig, 27 ;  lower  c o n t a c t  bkn; I-el i i 
i i I I fr-esh w. srlirfle c h l o r  Cd b a s e * b k n  Cd base ;  l ower  1 i 
I I I I c o n t a c t  a p p e a r s  t o  be  parai lel  ~I:I bedding  o f  u n i t  I E 
E t I I I i I I i I I 
~ - - - - - - - ~ - - - - - - - ~ , - - - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . f - - - - i  

IS855.42!1#58.061 2 .55 iDac i t e -ppy  H u r n f e l s  El@@ 1 
1 I I ! I i 
I I I aFfrob d a c i t e  t u f f ,  h e n o s  ( a l t h o u g h  i t  l u o k s  I i 

f+pr  , i I i i l i k e  a r a n o d i o r i t e  sil 1 ; b i o t  is a l l l g n  i n  bands  P 1 
I I i iparalle? t o  b e d d i n g ; c o r e  h l g h l y  bkn 13 b a s e  i I 
I 1 ! i ( g r a n i t e  c o n t a c t  1 w. a b n a t  c h l o r  arid some c a l c t  I I 
I i 1 I f r a c s ; p y  i n  a l t e r e d  zone  (much c h l o r i t e )  p a r a l l e l  I I 
! I i I t o  a 3-5cm wide G!.diori te  dyke  n e a r  t o p  o f  u n i t  I i 
I 1 I I ( ! -elated t o  main Q . d i o r i t e  d y k e  above )  ;BCQ 45. i I 
i t i I 1 1 

,-----l--------.-----*------------------".-----------------i---- i -.-.----. ..-. I -------- t I 
11898.8611858.751 8.751Gr-anite 1188 i 
I i 1 1 1 I 
I I i 1Pegrna t i t i c ;p ink  ( k s p r ) * q r a p h i c ; u p e r  c o n t a c t  t o  i 1 
I I 1 ! c o r e  a n g l e  45, lower  5 3 j c o r e  bkn $ t op .  3 I 
i i I I i I ---.---- j i ---.--- i . - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - -  I---- I 
I 1858.75 111363. iB@ 1 4 , 2 S  1Hornfe l sed  Dacite Tuff  196 i 
I I i i 1 t 
E I I l k s  b e f o r e  but  f i n e r  g r a i n e d  ; b. bkri arrd f r - a c g c u t  by l i: 
I 1 t I peg, g r a n i t e  v e i n s  @ b a s e  ( (. 5-lcm wide)  *ca!ct I i 
i I I i f r a c s ; o c c  f r a g s  o f  r h .  h n f l s ; b i o t  f o l i a i e d ; ~ ~ ~  I I 
I 1 i 145-60 comrt~on, )=ZB/m 6 t o p ,  1 8 / m  R b a s e R b i o t  f o l i a - l  i 
! i t It i o n s  @ 4 8  deg  t o  c o r e  a ~ i s  n e a r  t o p  uF u n i t ,  "48 1 I 
I I I I n e a r  b a s e ; e p  c h l o r  i n  q r a n i t e  v e i n s ; e p ,  c h l o r ,  kspr- I I 
i I I l a s s o c  w. smaller f r a c s .  I I 
I 1 i i I 
1 --------! -.-.----- i ----- I - - - - - - - - - - - - - - - - - - - - . - - - - . - - - - - - - . - - - - - -  1 ---..- i 
11863.8811865.763 2 .761Hronfe lsed  Dacite Tuf f  183 i 
i i 1 i i i 
i I 1 ifis above  w i t h  g r a n i t e  ve ins ; r f luscovi te  i n  fracs i i 
i 1 I I w i t h i n  v e i n ; p y  on shear-ed s u r f a c e s  w. abnd t  chlor-,  i 1 
I I I l c a l c t r a b n d t  f r e s h  b i o t  i n  lower  h a l f ; c o r e  h i g h l y  I i 
i I I !bkn i n  lower  h a l f .  1 1 
E I ! I i 
I .---.---- i ------- i ------. I . - - - - - - - - . - - - - - - - - - - - - - - - . - - - - - - ~ - . - ~ ~ - - . .  [ ---- I i 
11865.7Gf 1866.871 8 . 3 1  I B u a r t r  D i o r i t e  I l @ B  I 
! I I I I i 
I I I l Bruken i n t o  rounded f r a g m e n t s ;  k s p r ,  c h l o r  a l t .  1 i 
i t I I I I 
I - - - - - - - ] - - - - - - - I - - - - . -1- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - I - - - -  I 
118C6.87118G6.951 8 . 6 8 i ~ a c i t e  T u f f  I188 i 
i i I I i i 
i i 1 i R s  b e f a r q e ; q r e e n i s h  w. p e r v a s i v e  c h l o r  a l t ; v . b k n .  I i 
I 1 I I f I 

-----[----------------------------------------------------[--.--.- i 
6 . 6 3 I D a c i t e  Tuf f  118B i 

I I I 
iQs above;gt , -ani te  v e i n s ; c o r e  r e 1  s o l i d g a b n d t  I 1 
i m u s r o v i t e  i n  g r a n i t e .  I J 
i i i 
1 --------------------------------.------------------.-- -.---.. i 

2 .67  IDacite T u f f  \ I @ @  i 
i I i 
lCIs abavejsume a l t  o f  b i o t  t o  chlot-;barrded w. f r -esh i  i 
l b i o t  a 1  1  ~ g n ; o c c ,  f r a g s  n f  v. s i l i c e o u s  material ; I I 
I PCQ 58-55. I I 
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i FROM I TO iTHICKIDESCRIPTION IREC t 
j-------/-------[-----l--------------------------------------------------l---- I 
11878.2511871.501 1.251Rhyolite Hornfeis 1188 I 
1 1 k i i I 
f i i I V ,  bkn;dacitic @ %op;greenir;h granite veirro with 1 i 
I I I labndt muscovite;chlor in fracs. t ! 
1 E i I J i ------..-- i .------- r I --------.--------------------------------------------- 1 ---- 1 
11671.5 2 1@71.83i 0.331Rhyulite Hornfels ii8@ i 
I I i. I I i 
i I t IPale green; ehlor an sheared surfaces;calct fracs. i I 
3 I 1 I I I --..---.- "*. I ---....-..".--I --.-- *. i - - - - - - - - - . . - - - - - . - - - - - - - - - . - . - - - - - , - - - . ,  1 I 
11871.831 1875.381 4.55iDacite to Rhyodacite Wornfelsed Tuff Ilii?laE t 
I I ! I I i 
i i I lacc rhy, fraqs;well ft7ac;bleached 13 fracs w. chlorl i 
I I i i FCR 68-8B tokrnun @ 18--S5/m;sheared and green w. I i 
1 i I /chior i n  lower portion. I i 
I I I I I 
I .--.-----. t ----.--.-- 1 ..------ 1 ----.-----------------.*-----.---- .. . - - . - - - - - -  E ----- I 

i 
11576. 30i 1877. 131 6.751Rhyuiite Pebble Tuff I186 1 
r 1 I I i I 
i I i lDacitic matrix;pebs are sub rnd,up to ierflnt aia, i I 
i i iavg Smm dia;pervasive chlor a1tn;minor py. i I 
I I 1 I 1 ! 
1 ------- 1 -------.I ----- 1 ----.---------------------------------------- - 1 ---- 1 
1 1877.13 1 1079.35 1 2. ZB I Daci te Hornfels 164 I 
I 1 1 f 1 I 
I I I iCore bkn@ topskspr alt around q t z  veins;alt of i 1 
I I I i biot to rhlor Ehroughout. I 
I i I i I i 
1 --------- -------- i ---.-- i --.- .----------------------.- ---- ---- - - - - - - - - - - - - - -  i ---- i 
I 1073.33 1 1888.75 1 1.42 ! Rltered Dacite Tuff 1184% i 
i i I I 1 1 
1 I I The ori inal, porphyritic, banded textrare is I E 
i I I idifficuyt to recognize due to the pervasive alt to: I 
I I I lep and chlor;a few re1 unaltered areas remain and i 1 
I I 1 E banding can be traced thru these into the altered i I 

I I i 1rock;some kspr;BCQ 55;basal 28cm is a bed of fspr i I 
I i i i xstls and r-hy. frags I ~ I  a fine grained, chlorit lzed l i 
I i i imatrix;py biebs,specks on frac surfaces. I I 
i I I I i I ---.---- " " 1  --------I -...--- f - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - . - - . - - -  / ----I 
11888.75118%4.7514.0@ IDacite-ppy tuff 572 i 
I e i I i I 
f i I [Upper  part fragmental as in unit above;pink kspr I L 
I 1 i i is common alt around fracs;core is very bun. i i 
i i 1 ! 1 t 
~-------1-------i.------[----------------------------------------/---- i 
11@84.751189C.55911.80iDacite-ppy Tuff 11841 1 
I i I I I I 
i L i IWell banded w. allign of fspr ~henos and biotite i 1 
I I I 1foliations;fresh biot;biot is 3% of rock;phenos I I 
1 i 1 l are sub rnd and average 2-3mm dia, a few larger, i i 
I I I l somewhat rectangular ones; a few ranit ic velns i I 
I I I l thru core are redo. pink kspr;c810r occ ep on I i 
I 1 I I %heare-kspr al! common around veinleis and fracs; I I 
I 1 I Esome aft of pla to epSrare py b1ebs;BCR 4Q @ top, l i 
1 I i 140 @ mid, 38 @ %ottom;#requent ciasts nf both 1 ! 
i i I i felsic (rhy. and f . maf ic siliceous rocks from I i 
i i i I ( l. -2cm d ia ; FCR 18-I!, 45-55 toramon ;dens 10/n1, I i 
i I i I I ----.--- -.------ ;.--""-.-) - - . - - - - - - - - - - - - - - - - - - - - - . - - - . - - - - - - - - - - -  ---- I 1 
I1096.5511899.371 2.82iDacite Tuff 156 1 
! I I I I i 
I i I I Core bkn, esp B base; frar and sheared ichlo~ and ! I 
I 1 ! Jkaolinita? iln shea?*s;muszuvite in Fracs;sericite I i 

I i I on shears; abndt k s p r  alt; t h r o u 3 h o u t  artparerit 1. y I I L 

I 1 1 iassoc w. small calct Sracs*t -am py dissem; i 1 

i 1 I I magrcet i te and hen~at it e or1 Ft-acE.. i ! 



I FROM I TO iTHICKlDESCRIPTION IRE.C: I 
---.--- "" ------- 1 ------ ---------------------------.----..------ " j ------- I 

f 1099.371 1108.08f 8 . 6 3 i R a c i t e  T u f f  itj4 I 
t I 1 I I 
i i i i ~ e l l  b a n d e d ; a r e a s  o f  k s  r a l t  a s  above;cczre bkn toi l! i 

1 i ! l h i p h l  bkn t h r o u  hoctt;Ei FI 4 3 ; f r a c  a l t :  ks t q , c h l o r , i  F ! 
1 1 I iep;cafct f r a c  f i ? l i n g m o i n o r  py on  f r a c s ; b  a c k  i 1 
i Y ! j s t a i n  ( m a g n e t i t e )  on F r a c s ; m i n a r  py d i s s e m  i n  i Z 
1 ! i i l ower  1 .2~ .  1 1 

I I I. i I i 1 -------I -------- 1 ----- 1 ----------------.-.----~-------.---------...--------.-I ----..: 
i 1188.88f 1111.381 3 . 3 8 l f l n d o s i t e  Dyke IIlSQl i 
I I I I I ! 

! i f E Bleached n e a r  u p e r  c a n t  act ( c a n t  act bkn) w. v e i n s  l 1 
I 1 ! i o f  calct , hemat ipe and minor  py j c o r e  is composed, ! 
E I I lmost l y  o f  c h l o r  and ep h e r e  (similar ep ,  c h l o r  I ! 
I I i i v e i n s  t h r o u  h dyke) ; v e i n  n e a r  base ,  1-1.5cm, ! i P I i I ! c o n t a i n s  ca c t , g a t 3 n e t , c h l o r  e = t h e s e  v e i n s  I I 
i i I ! p a r a l l e l  t h e  lower  c o n t a c t  6 PER 63i inwer c u n t a c t  I i 
I I i l is r e 1  s h a r p ;  a l s o  calct frac 12 FCR d*nr.trner%ctus f i 
1 i i icalct v e i n l e t s  p a r a l  lc? and .riubparal !el. t o  Iowet- I I 
t i I r u n t  act. i I 

1 1 I I I ------- ------- ----- i --------------------- ---------------------------- 1 --.Me- i 

5 1111.381 11  16.541 3. i G i Q u a r t r  D i u r i t e  i'38 i 
1 i I 1 i ! 

i i lMed g r a i n e d  (2-3mm) ;some calct v e i n s  i n t r u d e d  by I 5 
I I I isame pegmat i t i c  granite ( v e i n s ,  c l o t s 1  ;py  b l e b s  I 

I I I 1 n e a r  uppe r  c o n t a c t  ( c o n t a c t  to c o r e  a x i s  ang,  63) ; 1 ! 
i i 1 i z c ~ n e s  o f  k sp r ,  c h  l o r  e p  ar-uund f r a r . s / v e i n s  Imost l i j 
i I i i calct f  i 1  l e d  1 ; FCR 55 common; f r a c  d e n s  B/m; c o r e  bgn l 
I i t I @  1115 ' ; a  f r a g  of u n a l t e r e d ,  coarse g r a i n e d  B.diotKi I 

! 

I i i 1 @  1115' may be  qave.  i 
I ! I ! i 
1 ------- 1 ------- 1 1 -.------------.----------.-.----- "-.* - - - "  ' ! .--'-'-'- ! 

I 1116.54 t 1123.291 6 . 7 5 i ~ c t a t - t z  R i o r i t e  118@ i 
I ii 1 I 1 
1 1 t i R s  above;some a l t  a round  f r a c s  a s  a b o v e ; f i n e  to i I 

E I I l med g r a i n e d  i n  uppe r  Z/3, meo pt-ained i n  lowe:.. 1/3. i 
I i f I I i 
1 -----.-- 1 ------- i ----- 1 -----------------------" "..--........--,--- .--."."".-.-----.-....--- "..... i .̂  ' 
1 1123.29 t 1138.54 1 7.25 t Q u a r t  z R i o r i t e  1186 i 
1 1 I i f 

I 1 fFIs above  but  g r a l n  s1:e i n c r e a s l n g ; r n u s t  u f  ~ ~ 1 s t  1st I 

I i I I c o a r s e r  q r a ~ n e d  ( f s p r t i  a?-@ 3-5rnril a c r c ~ s s )  ; f r e q u e n t  j 
i I i l c a l c t  ve1ris;many h e a l e d  f r a c s ;  abnd t  kspt- at-ol~rid 1 

I E i i f t-acs ; e p l d o t  e I TI and arourtd f rmacsi :, some xenos  o f  i 
i I I i f i n e r  q r a i  ned mat er i a  1  ;cove io b r e c c l a ' t  e d  near t c~;3 1 I 

I i I I ( r ecenlented)  ; FCG 6 7  comnlori; f r a c  d e n s  15/rn; cora bkn ! 1 

1 ! i l i n  places; . ;hearrd w. chlot-,  c l a y s .  i i 
I I 1 I I ----- 1 * --,-,-- .-.--.-----.------- *" .---- -.- .--.--.-- 1 -. 1 

4 .3BiQuar t z  D i o r i t e  ; 
I I 
IQs above;some a l t  a round  f r a c s  and c a l c t  v e i n s ; o c c j  
l xerirss o f  f i n e r  g r a i n e d  rilaterial, ouie w. a b n d t  ksp'l* i I 

i i and  e p i d c ~ t e  i n  and a round  it. t 

I i i ----- I ------------------------.-----.- "" ----.. - ..---- 1 .- - ; 
3.9QIIQuartz D io r - i t e  IIcTiG? i 

I i ! 
i R s  above;  f r e q u e n t  f i n e r  r a i n e d  xenos;  s h e a r e d ,  ESP / i 
I i n  m i d d l e  o f  u n i t  w. a b n l t  c h l o r  on s h e a r s ; l < s p r  , 
? a l t  common;calct  ft-ars common i n  srlidd le o f  itni t ; I ; 
I m a f i c s  are somewhat a l t  t o  c h l o r i t e .  I 1 

L 



I FROM I TO ITHICKlDESCRIPTIaN f REC i 
I 1 I ---..,- 1 -------------.---------------------.----.. - 1  -.-....-I i 

i 1138.821 1141.861 3.84lOuartr Dio r i t e  li@@ : 
I 9 I I I 
1 1 I f R s  aboveSrel  unalt except ar-ound f r a c s  i n  E 
i 1 I l middle o) unit  whet-e ep, ch la r ,  k s p r  cornmori;mirrar I ! 
I I I 1 a 1 t around other  f r a c ~ .  I 1 
i i 1 I E ! -" ------ t --"" ---- --.-- " " 1  - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - . - - - - . - - - - I  .---- 1 

1 1141.86111SIZs.331. 8.47iBtaartz Dior i t e  i96 ! 
1 1 i 1 i ! 
I I I l Re1 urral t ; ep and k s p r  ar-ocirrd fre uent ep veirts ana t I 

1 I i I i ca l ct veins FCA C70 cornwon ; FCR 38 i ess common ; : 
I i I I i f r a c  dens 1d/m;cot-e bkn 13 base, ! 

I I J I I 
I -------- I ------.- ----- 1 ------....-------- -------------.-----..-... " " - - - '  ------ i ----..- I 

i I 
11158.3311153.061 2 . 6 7 i ~ u a r t z  Dior i t e  llQ8 i 

1 i 1 t 1 
i I I !fls above;une ep vein c u t s  a q t z  vein (pos tda t e s  d 
i I 1 Ethe q tz  vein. i ! 
i t I 3 E i 
1 -,------.-I ------...; -..---- I---- - - - - - - - - - - - - - . - - - - - - - - - . - - - - - - . - - - - . . . .  I -.,..-- I 
11153.801 1156.88i 3.881G!uartz Dior i t e  185 i 
I I i 1 i i 
I i I iRs above;t-el una1t;FCG 32,45;mafirs somewhat a l t  I i 
i I I I ko chlor;some kspr, esp assoc w. fr-acs, a l s o  e p  and l i 

I I i I lchlor  a l t  @ f r a c s ; r a r e  py b l rbs  I? fracs.  I 
I I 1 I i I 

I 

I I I 1 END OF HOLE I 
I 1 I 1 i 
i -...----- 1 ------- i ------ i ----------------------------------.----------.-.-..---..--- I --..--- 

I 
i 
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