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COMINCO LTD 

EXPLORATION WESTERN CANADA 

26 January 1991 

ASSESSMENT REPORT - TULSEQUAH CHIEF 

SUMMARY 

Diamond drill holes TCU-90-22 and TCU-90-23 were drilled in May/June 1990 as 
part of an eight hole, 19612' program. The objective was to test the downdip 
extension of mineralization encountered In 1989 DDH's TCU-89-17, 13 and 18. 
Drill hole TCU-90-22 encountered the H lens from 1784.5' to 1948.5' with 164' of  
significant mineralization grading 2.92% Cu, 1.58% Cu, 1.58% Pb, 9.09% Zn, 0.11 
oz/t Au, 4.96 oz/t Ag. DDH TCU-90-23 intersected the same lens approximately 
443' downdip from TCU-90-22 with significant mineralization from 1085.0 to 
2174.5 grading 1.10% Cu, 1.15% Pb, 5.43% Zn, 0.11 oz/t Au, 4.16 oz/t Ag. 

Holes TCU-90-22 and 23 indicate that the H lens thickens considerably and 
remains open to depth. 

INTRODUCTION 

A joint venture between Cominco Ltd and Redfern Resources was convened March 25, 
1987 to explore the Tulsequah Chief Property. From 1987-1990 work on property 
has included detailed surface mapping, underground rehabilitation and drifting, 
and surface and underground drilling. 

Work in 1990 included 600 feet of underground drifting from pre-existing 
workings on the 5400 Level to establish drill stations from which to test 
downward extension of the mineral horizon hosting Chief deposit. Mining was 
carried out from May 10 to July 4 and diamond drilling from July 4 to December 
8. 

Drilling was carried out by Northward Mining Contractors using two drills, a 
Boyles 37A and a Connors BBS-37A. Eight holes totalling 19612 feet were drilled 
from 2 adjacent drill stations at the end of the 1990 drift. 

Diamond drilling was supervised by R.J. Aulis, M.J. Casselman and S.W. Smith. 
Ground conditions were generally good with the exception of a clayey-sand zone 
encountered at depth in three of the eight holes drilled, causing serious 
drilling problems. 

I 
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LOCATION AND ACCESS 

The property i s  s i tuated on east side o f  the Tulsequah River on map sheet 104K/ll 
i n  northwestern B.C. and i s  centered on la t i tude  58O43' and longitude 133O35' 
(Fig.1). Access t o  area i s  by a i r  from A t l i n ,  100 km north, or by water/air from 
Juneau, 64 km southwest, t o  a gravel a i r s t r i p  along Tulsequah River, 10 km south 
of  the Tulsequah Chief mine s i t e  where the base camp i s  located. 

TOPOGRAPHY 

The property i s  s i tuated on the west side o f  Mount Eaton at  elevations between 50 
and 1850 m above sea leve I. Topography was molded by large va I ley and sma I l e r  
a lp ine glaciers.  Slopes are moderate t o  steep wi th  c l i f f s  ranging up t o  several 
tens o f  metres in height common. Lower slopes t o  1100 metres are covered by 
spruce and hemlock. Sl ide and blow down areas, common i n  the forests, a r e  
covered by th ick growths o f  dev i l s  club, alder and s t ing ing net t les.  ' 

PROPERTY AND OWNERSHIP 

The property consists o f  the fo l lowing claims (Fig. 2): 

Name - 
Ross 
Pat 
Birds 
Mary 1 
Marcie 1 
Marcie 2 
Marcie 3 
Elysa 1 
Elysa 2 
Elysa 3 
Elysa 4 

Located Claims 

Record No. 

5226 
5225 
5224 
4289 
4290 
4291 
4292 
4293 
4294 
4295 
4296 

Recorded 

30, 1963 
30, 1963 
30, 1963 
5, 1990 
5, 1990 
5, 1990 
5, 1990 
5, 1990 
5, 1990 
3, 1990 
5, 1990 

Assessment Work Due 

30, 
30, 

5. 
5, 
5, 
5, 
5, 
5, 
3, 
5, 

30, 

2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 

August 1990 - Cominco L td  abandoned 9 claims (119 un i ts )  and replaced by 8 claims 
(146 un i t s )  t o  ensure the tenure of  the ground. 
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Crown Grants 

Name - Lot No. 

R i ver F r  5669 
Tulsequah Bonanza 5668 
Tulsequah Bald Eagle 5676 
Tulsequah Chief 5670 
Tulsequah E l v a  F r  5679 

Area (Ha) 

7.99 
20.90 
14.16 
20.90 
9.70 

1990 Mineral 
Land Taxes 

7.91 
20.69 
14.02 
20.69 
9.68 

PREVIOUS WORK 

The Tulsequah Chief deposits were discovered by W. Kirkham o f  Juneau i n  1923 
while prospecting. He located a lense o f  high grade bar i te ,  p y r i t e  sphaleri te, 
galena, chalcopyrite outcropping i n  an east-west trending gul ley just  above the 
6500 level ad i t .  Development o f  t h i s  showing between 1923 and 1929 at t racted the  
a t ten t ion  o f  prospectors t o  the promise o f  the area. I n  1929 about 40 
prospectors were i n  the area which resul ted i n  the discovery o f  the Big B u l l  
deposit by V. Manvil le, the Potlatch (Sparling) and Banker showings and the  
Whitewater (Polar is  Taku) deposit. The Erickson-Ashby deposit was found i n  1930. 

Cominco Ltd. acquired the Tulsequah Chief and Big B u l l  deposits i n  1946 and 
production was s tar ted i n  1951 with an average o f  530 tons per day mined. Mining 
continued u n t i l  1957 when the mine was closed due t o  low metal prices. 

The Tulsequah Chief deposits lay dormant u n t i l  1987 when the convening of  a j o in t  
venture wi th  Redfern Resources led t o  the present ongoing work program. 

In 1987 the en t i re  property was mapped at  1:2500 with the Central Area being 
mapped i n  greater de ta i l  a t  1:lOOO. From 1987 t o  present, 58,800 f ee t  of 
d r i l l i n g  has been done from surface and underground. To carry out the 
underground d r i l l i n g ,  extensive work in the form o f  rehab i l i t a t i on  and d r i f t i n g  
was done t o  the 5400 Level from 1988 t o  1990. 

PROPERTY GEOLOGY 

1 :2500 scale mapping has shown the Tulsequah property t o  be under l a i n  by rocks 
belonging t o  two d i f fe ren t  l i thotectonic  blocks separated by the Chief f a u l t .  
The rocks a r e  p r imar i l y  andesite flows and pyroclast ics wi th  lesser c las t i c ,  
mixed limestone-chert-clastic, and daci te t o  rhyodacite pyroclast ics un i ts .  The 
Chief faul t  i s  a regional structure which cuts o f f  west extension o f  the  
strat igraphy hosting the Tulsequah Chief deposit. Rocks west o f  the Chief fau l t  
resemble those east o f  the f a u l t  but they possess a much higher degree of 
deformation and penetrat ive f o l i a t i o n .  A l l  layered rocks are intruded by 
numerous dykes and plugs including Paleozoic andesites/diori tes and dacites, 
Mesozoic granodiori tes. quartz monzonites, d i o r i t e s  and pyroxenites and T e r t i a r y  
rhyodacites, d i o r i t e s  and quartz monzonites. 
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1:lOOO scale surface and underground mapping in area o f  deposit (see P l a t e  90-1) 
showed i t  t o  be broken in to  separate blocks by north-south s t r i k i n g  fau l ts  
designated Chief, 4400E and 5100E. 4400E and 5100E f a u l t s  were i n i t i a l l y  
synvolcanic growth f a u l t s  which developed a graben on the seafloor during 
deposition o f  the mineral hosting strat igraphy. There has been l a t e r  
react ivat ion along these fau l ts .  Stratigraphy hosting the Tulsequah Chief 
deposit i s  a conformable succession o f  NE-SW s t r i k i ng ,  steeply NW dipping 
volcanics from oldest t o  youngest as fol lows: 

1) Footwall Andesite Volcanics-pyroclastics and flows. 
2) Mineral Horizon - strongly se r i c i t i zed  and py r i t i zed  daci te t o  rhyo l i t e  

l a p i l l i  t u f f s  intercalated wi th  a mixed assemblage o f  t u f f s ,  muds, cherty 
t u f f s  and cherts; hosts a l l  the sulphide lenses i n  deposit. 

3) Dacite-Rhyolite Pyroclastics. 
4) Upper Andesite Volcanics-pyroclastics and flows. 

The layered rocks have been intruded by a large d i o r i t e  plug, s i l l ,  dyke complex 
and daci te intrusives o f  suspected Paleozoic age (subvolcanic-intrusives), and 
rhyodacite dykes o f  suspected Eocene age. The Chief deposit occur i n  one horizon 
designated the mineral horizon which i s  located at  t rans i t i on  between dominantly 
andesi t ic  and dominantly f e l s i c  volcanism. I t  can be traced on surface for 700 m 
with th ickest development occurring i n  graben defined by the 4400E smf 5100E 
fau l ts .  

Mineral izat ion i s  local ized in 3 areas along the mineral horizon; F,E and G 
sulphide lenses outside graben and A, B, A-B, and H sulphide lenses wi th in  
graben. The sulphide lenses are s t ra t ig raph ica l l y  cont ro l led and occur as 
pyr i te - r i ch  lenses wi th  varying proportions o f  sphaler l te,  galena, chalcopyrite, 
bar i te ,  gypsum, Au and Ag. Production from 1951-1957 was 625,781 tons. Reserves 
at  1957 t o  5200 L were 780,000 tons grading 0.07 oz/t Au, 2.9 oz/ t  Ag, 1.3% Cu, 
1.6% Pb and 8.0% Zn. 

The area o f  deposit contains two large a l te ra t i on  zones interpreted t o  be feeder 
pipes; one underl ies the Chief deposit (Main A l te ra t ion  Zone) and the other 
surrounds the 5200 and 5400 Level por ta ls  (5200 Portal A l te ra t ion  Zone). These 
pipes developed at  d i f fe ren t  s t ra t igraphic  levels. 

DIAMOND DRILLING 

D r i l l  holes TCU-90-22 and 23 were the f i r s t  two d r i l l  holes o f  the 1990 season, 
both d r i l l e d  on the same section bearing 166O with dips o f  -70 and -81° 
respectively (see Plate 90-2). 

D r i l l  Hole TCU-90-22 was star ted i n  July 12 and completed August 6 t o  a depth of 
2579'. D r i l l  hole TCU 90-23 was started on August 7 and completed t o  a depth of 
2699 on September 5. 
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These holes were planned t o  test  downdip the mineral izat ion encountered i n  the 
1989 DDH TCU-90-18, 17 and 13. Hole 90-22 intersected 164' o f  sulphide mineral i-  
zat ion between 1784.5' and 1948.5 feet,  grading 2.92% Cu, 1.58% Pb, 9.09% Zn, 
0.11 oz/ t  Au and 4.96 o2/t Ag. Hole 90-23 intersected 89.5 feet  of sulphide 
mineral izat ion from 2085.0 t o  2174.5 feet grading, 1.10% Cu, 1.15% Pb, 5.43% Zn, 
0.11 oz/ t  Au, 4.16 oz/t Ag. True thickness o f  these two in terva ls  are calculated 
t o  be 110 and 62 feet respectively. 

D r i l l  holes TCU-90-22 and 23 were logged by R.J. Aul is  and M.J. Casselman and a re  
described i n  de ta i l  i n  Appendix 8 .  Geochemical and assay data are i n  Appendix C. 

CONCLUSIONS 

D r i l l  holes TCU-90-22 and 90-23 extended ore-grading mineral izat ion o f  the H lens 
downdip approximately 920' from previous d r i l l i n g  and shows the lens t o  be open 
t o  depth. 

Geo I og i s t 

Endorsed by: 

Senior Geologist 

Approved for  
Release by: wb 3 . w $  

W. J. WoIfe, ' 
Manager, Exploration- 
Western Canada 

R JA/pm 
D is t r i bu t i on  
Mining Recorder 
F i  le  
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APPEND I X "A" 

STATEMENT OF EXPENDITURES 

r" 

Diamond dr i I I holes TCU-90-22 and 90-23 were part of an 8 hole, 19612 f t . dr i I I 
program conducted from May 9 to December 8, 1990. This included 600 feet of 
underground drifting and the slashing of two drill stations from which drilling 
was done. Drill holes TCU-90-22 and 90-23 were drilled in the period from July 
12 to September 5 ,  1990 for a total of 5278 feet. 

Salaries: 

- 

Permanent $ 48,363.00 
Tempor a r y 85,523.00 
General Roll/Contractor 46,680.25 
Administration 

Transportation 
Helicopter 
F i xed wing 
Other (freight, fuel) 

Commun i cat i on 
Mining/Drilling Site Preparation 
U/G Diamond Drilling 
Camp Costs 
Survey i ng 
Expense Accounts 
Geochemistry 
Expediting 
Environmental Studies 
Tenure/Staking 
Drafting/Computer 
Geology Supplies/Equipment 

53,364.00 
$ 233,930.25 

230,348.07 
105,511.80 
44,212.93 

380,072.80 

67,975.64 
748,880.90 
773,555.49 
103,171.80 
31,194.11 
29,145.45 
23,892.50 
33,302.99 
12,336.23 
25,939.41 
9,217.41 

21,407.74 

S 2,494,022.80 

Cost per foot drilling - $2,494,022.80 f 19612 feet - $127.17/ f t .  

Diamond drill holes TCU-90-22 and 90-23 cost $127.17 x 5278' - $671,203.26 
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APPENDIX B Diamond Drillhole Logs 

TCU-90-22 and 90-23. 



' -  D r i l l  Hole R e c o r d  COMINCO LTD. P a g e  1 o f  24 

F e e t  

6.0 22.5 DIORITE 
C 1 .8-E,. 9 > P a l e  ta medium g r e e n  m a s s i v e  f i n e  g r a i n e d '  

i n t r u s i v e ,  homogeneous  g e n e r a l l y  w i t h  f e l t e d  
c r y s t a l  1 i n e  t e x t u r e ,  o c c a s i c t n a l  f e l d s p a r  
g l u m e r o p o r p h s  a1 1 less t h a n  l m m .  
Lclwer c o n t a c t  v a g u e  a n d  i n d i s t i n c t  d u e  tct 
d i g es t i I x i  a n d  i nc  cv o o r  a t  i on  12 f h o s t  p yr l ~ l c  1 as t i I:: 
f i n e s ,  of  s imi la r  c o m p c l s i t i o n  a n d  colmir.  
17-18' d a r k  g r e y  v e r y  f i n e  g r a i n e d  i n t e r v a l  
p c a s s i b l e  r i p p e d  up  b l ~ x k  o f  a s h - t u f  f 
p y r  01:: 1 as t  i c . 
LIzgwer c o n t a c t  25 d e g s  to ccwe  ax is .  

FINE GRAINED TUFFACEOUS SEDIMENTS 
- I n t e r c a l a t e d  A n d e s i t e  T u f f / L a p i l l i  t u f f  medium 
to d a r k  g r e y ,  l o c a l l y  w h i t i s h ,  f i n e  g r a i n e d ,  
w e l l  b e d d e d ;  l c t ca l  l y  t u f  f acec lus  i n t e r v a l s  30- 

B e d d i n g  o r i e n t e d  30-40 d e g s . ,  s l i g h t l y  v a r i a b l e .  
I h r e  g e n e r a i l y  g o o d  o f t e n  b r e a k s  p a r a l l e l  t o  
b e d d i n g ,  medium h a r d n e s s -  c a n  s c r a t c h  by  k n i  ie. 

32.8'. 

34. 7-41' F r a c t u r e d  b l e a c h e d  i n t e r v a l ,  c r a c k l e d ,  
f i n e l y  v e i n e a  and  b r o k e n  t o  g r a v e l  s i z e d  
f r a g m e n t s ,  p a l e  g r e y  Green  b l e a c h e d  cctlciur. Very  
f i n e  g r a i n e d ,  n o  b e d d i n g  l e f t  d i s c e r n a b l e ,  
53 t r 111n g 1 y a 1. t e r ed CI r f 1 t x d  e d  , 
b u t  is s c r a t c h a b l e ,  c l m t a c t s  sham a t  20 d e q s  to 
c cw e ax i s . 

1 IXI I:: s s i 1 i I, i f i e d  

34. 7-41' Core v e r y  f r a c t u r e d -  3. i g h t  g r e e n i s h  
g r e y  col .c tur-nck '  sure i f b l e a c h e d  or p r i m a r y  
c 1 ou r . 
3(:). 1-32. 8 ' 
l a p i J . l i  t u f f  and  t u f f  5 i r e d  f r a g m e n t s ,  p l m r l y  
sor t e d i n t e r v a  1 o f c oar ser p y r  oc 1 as  t i I: s w i t ti 
s h a r p  b u t  c o n f u r m a b l e  c I m t a c t s ,  massive b u t  w i t h  
c l a s t s  a l i g n e d  p a r a l l e l  t o  b e d d i n g  d i r e c t i o n  at  
35-40 d e g s  t o  c o r e  ax is .  Clasts  h i g h l y  v a r i a b l e  
f r c m  l i g h t  si1il:emis ( d a c i t i c )  t n  d a r k  f i n e  

Dac i t e- An d es i t e v o  I c a n  i c: 1 as t i I: - 



g r a i n e d  a n d e s i t i c ,  ove ra l l  d a c i t i c  i n  n a t u r e ,  
a l l  i n  a darl:: g r e y  f i n e  matr ix .  A t  64’ b e d d i n g  
a t  37 d e g s .  to cclre axis .  

64-€€.€ I n c r e a s e  i n  h a i r l i n e  c h l o r i t e  h e a l e d  
f r a c t u r e s ,  r e l a t e d  to d i o r i t e .  

D i u r i t e  f i n e  g r a i n e d  l i g h t  to medium g r e y  g r e e n  
i n t r u s i v e  w i t h  f e l t e d  c r y s t a l  1 i n e  t e x t u r e ,  
m a s s i v e  a n d  r e l a t i v e l y  f e a t u r e l e s s ,  s o f t e r  a n d  
c ti  1 or i t i c . C m  t ac t s b r o t e n  , v e  i n e d  a n d  
c a1 car e1xis. 

FAULT 
- €€.€-71’ b r o k e n ,  g r m i n d  a o p r o x .  30% cralcite 
v e i n  mater ia i ,  m i n o r  FAULT GOUGE. 

78-86.€’ a lso  q u i t e  b r u k e n  a n d  c a l c i t e  v e i n e d ,  
l c l c a l l y  vctggy w i t h  s p a r r y  c a l c i t e .  F a u l t i n g  a n d  
f r a c t u r i n g  a l l  p o s t  i m p l a c e m e n t .  M i n m  m i x i n g  o f  
h o s t  t u f  facec ic i s  m a t e r i a l . .  Ihre g e n e r a l l y  very 
f r a l - t u r e d  a n d  b rok :en  u D  e s p e c i a l l y  a t  €5 .€ -  
74.8’ a n d  80-8G’. 

FINE i 3RAI  NED TUFFACEOLiS SEDIMENTS 
- V e i n e d  a n d  l l s c a l i y  a l t e r e d  b y  d i o r i t e - s m a l l  
d i i s r i t e  v e i n l e . t s  l l x a i i y ,  f i n e  t c t  v e r y  f i n e  
g r a i n e d ,  d a r k  t s  medium g r e y .  CI:ire b r o k e n  up i n  
a n g u l a r  2-8 cm ?ieces; c r a c k : l e  b r e c c i a t e d  w i t t i  
a b u n d a n t  f i n e  c t i i c i r i t e  more or less  q u a r t z  
h e a l e d  f r a c t u r e s ;  v a r i a b l e  h a r d n e s s  g e n e r a l l y  
h a r d - s i l  i c i  f i e d .  B e d d i n g  r a r e  a p p r o x .  35% tc1 
11 1-1 r e a Y; i ‘5 . 

FINE GRAINED 1-UFFAC:EOLJS SEDIMENTS 
- Well b e d d e d -  S t r o n g l y  B l e a c h e d  a n d  A l t e r e d  
1 c1s a 1 1 y p cir p ti  y r c k ~  3. a 5 t 5 . 
‘34.8-46’ a n d  99-10(:). 3’ VFG f e l s i c  i n t r u s i v e s -  
pc15sj.bI.y - S l c ~ k c i  e a u i v a l . e n t s  - t h e s e  i n t r u s i v e s  
r e s u l t  i n  p a l e  g r e y  g r e e n  m u t t l e a  c o l i x i r i n g ,  
h e t e r o g e n e o u s  c h a r a c t e r .  I n t r u s i v e s  e a s i l y  
s c r a t c h a b l e  b y  k n i f e  - ser ic i te  a l te red .  
S h a r p  u p p e r  a n d  l o w e r  c u n t a c t s ,  c o n t a c t s  r immed  
w i t h  p u r p h y r o b l a s t i c  r i c h  z o n e s  - 1.3 m m ,  r o u n d  
i n  s e d i m e n t s .  S e d i m e n t s  a r e  w e l l  b e d d e d  - 45 
d e g s  to core a x i s .  
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157 18a. € 
( 4 7 .  8-57.5:) 

FINE GRAINED TUFFACEOUS SEDIMENTS 
- Cut by  F e l s i c  ( s l n k c t l  D y k e l e t s  a n d  p c t s s i b l y  
m i n r d i ur i t e d y k e 1 e t s . 
v e i n l e t s  cnrnmnn t h r o u g h o u t  s e c t i o n .  Cut  
f r e q u e n t l y  b y  q u a r t i  rimmed c h l u r i t e  f i l l e d  
v e  i n s  c cmr s i n g i r r e g u  X ar 1 y t h r uug h s e d  i men t s 
g r e y - b l a c k  c s l o u r  v e r y  f i n e  g r a i n e d ,  r e l i c t  
b e d d i  ng p o o r  1 y p r e s e r v e d  a p a r  OY;. 50 d e g s .  to 
c m e  ax is .  
Some t h i n  f el si 1: d y k e s  
107:3-1l0.5’ c c t n t a c t s  30 d e g s .  to core axis. 
- 1 15. 5 (: 61: m t ti  i I: I:: S 
- 117.  1 C30cm t h i c k : )  
- 1 1 9  - 124’ c o a r s e  v c l l c a n i c J . a s t i c  s e d i m e n t  - 
f r ac lmen t s  1 - 15 mm cut by  c a l c i t e  v e i n l e t s  - 
c n r e  v e r y  f r a c t u r e d  i n  th is  s e c t i o n .  

Ch 1 or i t e -a uar t z 

F I NE GRA I N E D  TUFFACEOCIS SEDIMENTS 
- I n t r u d e d  by  F e l s i c  D y k : e l e t s  (ol:mssi b l y  s l o k o ~  
c c l m p l i c a t e d  z o n e ,  simi!.ar tcl 101.7-125’ 
F e l s i c  dyi::es w h i t e  t u  g r e e n i s h  w h i t e ,  f i n e  
g r a i n e d  - d y k e s  are  g e n e r a l l y  v a r i a b l y  
h y b r i d i z e d  by  s e d i m e n t  5. S e d i m e n t s  g e n e r a l  1 y 
f i n e  g r a i n e d ,  grey /b l .ac l : : ,  b u t  n e a r  d y k e s  are 
b l e a c h e d  to w h i t e ,  G r e e n i s h  w h i t e  c o l o u r .  
Main areas  s f  f e 1 s j . c  d y k e s  - 125-125.65’, 1 2 3 . 5 ’ ,  
136.9’, 13€,.8’, 139.7’ a n d  151’, 154.8” 
1 3 9 . 7 y - 1 4 6 f  D i o r i t e  d y k e  - Twlrn p h a s e s  - 13’3.7’ - 
143.3’ f i n e  g r a i n e d ;  143.3 - 145.9’ - f e l d s p a r  
pc l rphyry  u p p e r  contal: t  45 d e g s .  , l t r l w e r  c o n t a c t  
45 d e g s .  c o r e  axis.  

TUFFACEOUS SEDIMENTS 
- g e n e r a l l y  f i n e  g r a i n e d .  
1765.5-179’ c o a r s e  g r a i n e d  s e d i m e n t s  - f r a g m e n t s  
3-15 m m  - s o m e  p y r i t i c  f r a g m e n t s  2-10 mm. 
S e d i m e n t s  l o c a l  J.y i ! . eached  a n d  c u t  by q u a r t z  - 
c h 1 c l r i t e  v e i n l e t s .  B e d d i n g  at 45 d e g s .  to ci r i re  

a x i s . 

150.65-156.5’ T u f f  - f i n e  g r a i n e d  weak1.y b e d d e d ,  
s e r i c i t e  a l t e r e d  a n d  n c i w  w i t h  minclr b i o t i t e  
a 1 t er a t  j. un , 
c on  t ac t s . vag u e l  y f i n e 1 y c r ac k 1 e d  . S h ar p 

1565.8’ N o t e  f i r s t  a p p e a r a n c e  o f  w e a k l y  
d i s s e m i n a t e d  F e  s u l p h i d e ,  v e r y  f i n e ,  s u b h e d u a l  
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d i s s e m i n a t e d  e v e n l y  i n  f i n e  g r a i n e d  w h i t e ,  
g r e e n i s h  w h i t e  d y k e  ( r h y o l i t e >  X v w e r  c o n t a c t  
b r e c c i a t e d  a n d  u p p e r  c o n t a c t  v a g u e  a p p r o x .  45 
d e q s .  to c o r e  a x i s .  

48.7 R e l a t i v e l y  m a s s i v e  f i n e  g r a i n e d ,  d a r k  
g r e y ,  t imncqenelxts w e a k  a1 t e r a t i o n  nciw i n c l u d e s  
BIOTITE a n d  weal:: p y  d i s s e m i n a t e d ,  appr0.r;. 1-2% 
v e r y  f i n e l y  d i s s e m i n a t e d  s u b h e d r a l  medium or 
r a re  c l c i t s  a n d  f r a c t u r e  h e a l i n g s .  I2ummon t h i n  
c h l m i t e / q t z  h e a l e d  f r a c t u r e s .  B e d d i n g  ra re  b u t  
g e n e r a l 1 . y  a t  45 d e g s  to c i w e  a x i s ;  e x a m p l e s  a t  
170- 172.2', 171.9-172.5' s t r o n g  b i o t i t e  
p r e s e n c e  g i v e s  d i s t i n c t  b rnwn t i n t .  

187.€ a70 
(57.5-265.3 :I 

D I OR 11-E 
- Massi v e  hvmogenelxts  med i u m  to d a r  k g r e e n  g r e y  
f i n e  to medium g r a i n e d  i n t r u s i v e ,  e a s i l y  
d i s t i n g u i s h e d  f r o m  t h e  e x t r u s i v e s  b y  m a s s i v e  
n a t u r e  a n d  c o l c u r  ( g r e e n e r  1 .  L o c a l l y  w e a k l y  
p c l r p h y r i t i c : .  D i s r i t e  shciws e v i d e n c e  o f  
m u l .  t i p h a s e s  w i  t t i  e a c h  p h a s e  h a v i n g  f i n e  g r a i n e d  
c ~ n t a c t s .  Znnes  o f  b 1 e a c h : l n g  o b s e r v e d  maybe d u e  
t o  l a te r  p h a s e s  a l t e r i n g  e a r l i e r  p h a s e s  a t  
d i m r i t e .  

187.6, - 10 i n c h  Q u a r t z  - b r e c c i a  z o n e .  

1 €37. €-26'3 ' Gen er a 1 1 y d i I:w i t e f i n e t 1:l med i urn  
g r a i n e d  a n d  s l i g h t l y  a u g i t e  p m r o t i y r i t i c  t s  
e q u i g r a n u l a r .  I t  is medium h a r d  - l e a v e s  p a t c h y  
1::ni i e  metal. I r r e g u l a r  w i s o y  c h l c l r i t e  v e i n l e t s .  
F;:ock: g r e y  g r e e n i s h  t o  g r e e n i s h  c t s l o u r .  

3651-365' Zcine o f  b r o k e n  cc i r e ,  p a t c h y  q u a r t z  
v e i n l e k s  a n d  p y r i t e .  Cmre b l e a c h e d .  3€.4-37' 
g o u g e  - main  FAULT ZONE. 

26'3-433. 6' DIORITE g r e e n i s h  g r e y  to g r e e n i s h  
b l ack :  a n d  ccsa r se  g r a i n e d  a n d  e q u i g r a n u l a r .  Mincir 
p a t c h y  q u a r t z  a n d  c h l c i r i t e  v e i n l e t s  c u t t i n g  cm-e 
3 (1) - .- 9 3  d e q s .  to c o r e  axis. 

439.6-523.5' DIORITE f i n e  - medium g r a i n e d  w i t h  
m o r e  p a t c h y  m o t  t 1 e d  C b 1 e a c  t ied 1 z o n e s  and  a u a r  t z 
v e i n l e t s  m o r e  ccimmifln (45-80 d e g 5 .  t o  c o r e  a x i s : ) .  

D i c t r i t e  t e x t u r a l l y  q u i t e  v a r i a b l e  i n  this z m e  - 
p r o b a b l y  c i m t a c t  zcme b e t w e e n  p h a s e s  o f  d i o r i t e .  
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46(:)-462. 5? DIORITE wea1::ly b r e c c i a t e d  a n d  
b 1 eac t ied .  

529.5-71 1 ?  D1OF:ITE c c t a r s e  g r a i n e d ,  e q u i g r a n u l a r  
g r e e n i s h  g r e y  c o l o u r .  Few p a t c h y  q u a r t z  v e i n l e t s  
a n d  c h l c a r i t e  v e i n l e t s  g e n e r a l l y  35 - 70 d e q s .  to 
c ~ r e  axis. 

.:a I1 5 G 5 .  6 ?  gctuge z l m e .  

712.6' s h e e r  z o n e  5" w i d e .  

.- 58'3-604. 5 ' L i n c h  q u a r t z  v e i n s  '33  d e g s .  e n d  40 
d e g s  to  c o r e  a x i s .  

711-744 DIORITE f i n e  g r a i n e d ,  g r e e n i s h  g r e y ;  
ea LI i g r a n  LI 1 ar . LIX a 1 1 y w ea 1:: 1 y p cw p t i  y r i t i 1: . 

751-810 D i l z r i t e  f i n e  g r a i n e d ,  g r e e n i s h  g r e y .  

776' f3" e g i d o t e  h e a l e d  f r a c t u r e  z o n e  35 degs. 
t o c or e ax i s . 

81 1-816'  F c l r p t i y r i t e  d i w i t e  d y k e  - A u g i t e  
p h e n ~ : ~ c r y s t s  1 5 X  1-2mm. I Z o n t a c t s  15-20 d e g s  tci 

c or e a x i s . 
816-870' F i n e  g r a i n e d  e q u i g r a n u l a r  d i l z l r i t e .  
R o l ~ k :  g r e e n i s h  g r e y .  

851 - 12" S h a t t e r  z o n e  r e a n n e a l e d  by quartz. 

N o t e ;  e x c e p t  w h e r e  i n d i c a t e d  c o r e  g e n e r a l l y  o n l y  
wea1::ly f r a c t u r e d  1-2 f r a c t u r e s / f t .  

F I NE GRA I NED TUFFAC:EOUS S I DEMENTS 
- V e r y  f i n e  g r a i n e d ,  m a s s i v e ,  g r e y  t o  s l i g t i t y  
b r o w n i s h  g r e y ,  3-5% d i s s e m i n a t e d  t s  l o c a l l y  
b a n d e d  p y r i t e ;  s e d i m e n t s  a p p e a r  h o r n f e l s e d .  
Un i t i 5 s t r cmg 1 y pctr p ti yr  u b  1 as t i c - 



p o r p h y r m b l . a s t s  1-3 m m ,  b l u i s h  a n d  r c u n d  to 
s q u a r  i 5f.i ; 1- clmpr i se 10-30% CI f r 01: k . S e d i  men t s ore 
l o c a l l y  s h a t t e r e d  a n d  r e a n n e a l e d  b y  c h l o r i t e  
v e i n l e t s  a n d  s o m e  q u a r t z  v e i n l e t s .  Rare b e d d i n g  
appro :< .  33-35 d e g s .  to c l x e  axis. T i n y  non 
or i e n  t e d  q u a r  t z v e  i n 1 e t s sc a t  t er e d  t t i  r cug t i  o u t  
s e c t i l m .  Stme h a v e  p y r i t e  core .  S c g m r  c h l c w i t e  
v e  i n 1 e t s c on t a i n magnet  i t e . 
D A C  I TE. 
- V c g i c a n i c l a s t i c  w i t h  muddy matr ix  - t u f f  a n d  
1 a p i l . l i  s i z e d  f r a g m e n t s .  A d i f f i c u l t  to 
d e t e r m i n e  c o r n p o s i t  i o n  as s o m e  p h a s e s  h a r d e r  t h a n  
c t t h e r s  C l e a v e  k n i f e  or r o c k >  a n d  h a v e  s l i g h t l y  
c on c t i  CI i d a 1 f r a c  t u r  e . S o m e  f e 1 s i c f r ag men t 9 
1 o c a l . l y .  G e n e r a l l y  r1xk ct11u1.d v a r y  f r o m  d a c i t i c  
to a n d e s i t i c  i n  c o r n p o s i t i l m .  L i g h t  c o l o u r  a n d  
s J . i g t i t l y  c u n c h o i d a l  f r a c t u r e  s u g g e s t  d a c i t e ,  b u t  
g e n e r a l  a p p e a r a n c e  a n d  h a r d n e s s  s u g g e s t  
a n  d es i t e . Mat r i x c un t a i n s v a r  i a b 1 e c 1 as t i 1: 

compunen t  r e s e m b l  i n g  v ~ : ~ l ~ a n ~ : l c l a s t  i I: s e d i m e n t s .  
RIX 1:: i s f a i  r 1 y homcqeneclus i n c 6 1  c u r  a n d  
t e x t u r e ,  g r e y i s h ,  g r e e n  i n  c c 5 l i x ~ r .  F r a g m e n t s  
a l i g n e d  a n d  3 mm tcl 2 c m  s i z e .  F r a g m e n t s  a l i g n e d  
0-30 d e g s  to c u r e  axis .  

A N D E S  I TE. 

Red h e m a t i t e  f r a g m e n t s  cIsmmcm appro!<.  a t  5%. 
Zone 1 oc a1 1 y c u t  by c k i  1 or i t e - a u a r  z t ep i d o t e  
m a g n e t i t e  v e i n l e t s .  Sclme f r a g m e n t s  a c c g i t e  
pc1rphyry,  s , u m e  a m y g d a l o i d a i ,  sclme c t i l w i  t e  b u t  
m n s t  m a s s i  v e  a p h a n i  t i I:. 

F . 13. TUFFAl1:EOUS S E D  I MENTS 
- same as 878-919' v e r y  f i n e  g r a i n e d ,  g r e y  s o f t  
to k n i f e  c u t .  F i n e  g r a i n e d ,  g r e y ,  m a s s i v e .  N o  
o u r o t i y r o b l a s t s ;  1.-52 p y r i t e .  Rare b e d d i n g  15-20 
d e g 5 .  to c o r e  axis .  

DAIZ I TE-ANDES I TE V O L C A N  I: CLAST I: C: 
- same a s  91'3'-'352' .Mudc~iy matri. x. B e d d i n g  0-15 
d e g s  t o  c o r e  ax is .  h e m a t i t e  f r a g m e n t s  1-52 
( r e d  . Ihr  e v e r  y i r  ac t u r  ed . 
F. 12. TUFFACEOUS SEDIMENTS 
- same a s  870-919'. Very  f i n e  g r a i n e d ,  g r e y .  
So f t  to k n i f e  c u t .  B e d d i n g  ( j - l t : )  d e g s  to c t w e  
a x i s .  No p o r p h y r u b l a s t s .  1-5% p y r i t e .  

DAC: I TE-ANDES I TE, VOLCAN I CLAST I C 
- s a m e  as 919-952' Muddy m a t r i x .  B e d d i n g  0-15 
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d e g s  to c m r e  axis .  H e m a t i t e  f r a g m e n t s  1-5'3 ( r ed : )  

970- '377 
{ 2'35. 7-297. 8 

F. 13. TUFFAiZEOUS SED I NENTS 
- B e d d i n g  32-23 d e g s  to cm-e  axis.  Same a s  870- 
93'3.  V e r y  f i n e  g r a i n e d ,  g r e y .  S o f t  tcl k n i f e  c u t .  
Ih re  v e r y  f r a c t u r e d .  No p u r p t i y r u b l a s t i c ;  1-5% 
p y r  i t  e. 

D A C  I TE-ANDES I TE VOLCAN I CLAST I I= 
- Same as 286. 1-2'30.3 Muddy matr i x .  B e d d i n g  
d e g s .  to c t w e  axis. H e m a t i t i c  f r a g m e n t s  1-5% 
( r e d : ) .  

::.Frj TUFFAKEOUS SED I MENTS.:; 
- Same as 870-91'3' Ns p w p h y r o b l a s t s .  Very  f i n e  
g r a i n e d  g r e y .  S o f t  to i::ni f e  c u t .  B e d d i n g  25-30 
d e g s  to  c o r e  axis. 1-5% p y r i t e .  Core v e r y  
f r a c  t ur e d  . 
D A C  I TE A N D E S  I TE-VOLCAN ICLAST I I= 
- Same as *319-'352' Zed h e m a t i t i c  f r a g m e n t s  
Cctmmlm 5-8%. Bedd ing  r a r e  b u t  4(3 aegs. to  c o r e  
axis. Zone is v e r y  d i s t u r b e d  b y  c h l o r i t e - q u a r t z  
v e i n i n g  - p o s s i b l y  r e l a t e d  t c t  n e a r b y  d i o r i t e  
d y k e .  IZctre q u i t e  f r a c t u r e d .  

DIORITE DYKE 
- F i n e  g r a i n e d ,  h a r d ,  m a s s i v e ,  g r e y  g r e e n ,  
e q u i g r a n u l a r .  Upper i r1mtac t  v e r y  a l t e r e d  a n d  
i r r e g u l a r  - F c l s s i 9 l y  l o w  a n g l e  to core axis. 
Llswer c tx - t t ac t  apprcix.  31) degs t o  cirlre axis. 

FELS i 11: DYKE 
- P o s s i b l y  S11z~L::c~ e q u i v a l e n t  - Dyke a p p e a r s  t o  
h a v e  1 x c u p i e d  FAULT z o n e .  V e r y  mashed  LID a n d  
s h e a r e d  - s h e a r i n g  10-3(:) d e g s  to core axis - 
para1  le l  to u o p e r  c c t n t a c t .  Ciare s t r o n g l y  
f r a l - t u r e d  a n d  brc8i::en. S o m e  sl i c k e n s i d e s .  
C t i l c i r i t e  v e i n l e t s  commlm. Lloper c l m t a c t  80 d e g s .  
to ircwe axis. Dyk:e v e r y  h a r d  t i >  k n i f e  c u t .  

D I OR I TE DYKE 
- Var iahJ .y  i n t r u d e d  s h e a r e d  a n d  a l t e r e d  by 
f e l s i c  d y k e  ( : d i o r i t e  1 I x a l l y  q u i t e  h y b r i d i z e d ) .  
D i o r i  t e  c o n t a i n s  v e i n l e t s  a n d  p a t c h e s  a t  f e l s i c  
d y k e  t h r o u g h c l u t .  Q u a r t z  v e i n l e t s  l ~ c a ! .  3y  
t h r oug h o u  t d i or i t e . S t i  ear i n g d i or i t e g e n e r  a I. 1 y 
30-40 d e g s .  to ir1m-e axis. 

1018.5-1023 - d i l r t r i t e  s t r o n g l y  h y b r i d i z e d  by  
f e l s i c  d y k e .  
1027.5-1029.5 - d i o r i t e  s t r o n g l y  h y b r i d i z e d  by 
f el si c d y k e .  



Upper cc l r i t ac t  a g p r o x .  80 d e g s  ta c m e  axis a n d  
lower c o n t a c t  v a g u e .  

102’3.5 1064.7 FECS I C DYKE 
(313.9-324.6:) - R e l a t e d  to lC100.5-101(:)’ - p o s s i b l y  Sl12ko 

r c u i v a l e n t  - V a r i a b l y  h y b r i d i z e d  t h r o u g h c l u t  - 
d i f f i c 1-1 1 t t c t  d et er m i  n e  or i g i n a  1 c c tmp~:~~  i t i o n .  
V a r i a b l y  s h e a r e d  appro!!;. 30-42 d e g s .  to c c w e  
ax i s .  

1029.5-1037’  a n d  1057-1(:)654.7’ - T h e s e  s e c t  i o n s  
a re  t h e  least  h y b r i d i z e d  v i e w  o f  d y k e  - c l . o s e s t  
t o u r  i g i n a 1 c ctmp os i t i on  a n  d t e x t ur e . Con t ac t s 
3:)-8(:) d e g s  t o  c o r e  axis .  

1 037- 1 057 ’ - V a r  i a b  I y t i  y b r i d i z e d  d i or i t e d y I:: e or 
fe1sj.c d y k e ,  s t r t m g  m i x t u r e  a t  b o t h  reek t y p e s ,  
d i f f i c ci 1 t t 1 3  r e c  t q  n i z e e i t h er . 
1.1:)33-1(:)37 - C l m s i d e r a b l e  pink: - r e d d i s h  p i n k  
material i n  d y k e  - maybe e i t h e r  h e m o t i t e  or 
kspar,  Zcme c o n t a i n s  minor  p a t c h y  p y r i t e .  
Mclder a t  el y f r a c t u r e d ,  

1115 118‘3.5 
(33’3. 9-362. €8:) 

DIOEITE DYKE 
- S t r o n g l y  s h e a r e d  a n d  h y b r i d i z e d  by  i n t r u d i n g  
f e l s i c  d y k e .  S h e a r i n g  g e n e r a l l y  30-45 d e g s  to  
c o r e  ax is .  Q u a r t z  v e i n l e t s  a n d  c h l o r i t e  v e i n l e t s  
c o m m  cm . 
1(~)77-1 (~ )88 .7  - E f f e c t s  o f  f e l s i c  dyk:e much more 
obv ic lus  - r txk  is h y b r i d i z e d  c u m b i n a t i o n  d i t x i  t e  
and  f e l s i c  d y k e .  Yinclr o a t c h y  n y r i % e .  Mclde ra t e ly  
f r at- t cir e d  . 

D I OF I TE DYKE 
- Grey  b 1 ac I:: c c11. cur . 



11.15-1.151 - F i n e  g r a i n e d ,  m u d e r a t e l y  f r a c t u r e d ,  
4-5 f r a c t u r e s /  f sot . 
1151.-1 1.71 - Medium tci ~:~:tarse g r a i n e d  apprcix.  
aug i t e p t i e n i x  r y s t  s c omrncm . 
1168.5-1170 - Small f e l s i c  d y k e  w i t h  6 i n c h e s  
b l e a c h  z u n e  on e i t h e r  s i d e  o f  d y k e .  Dyke s imilar  
t u  1088. 7-1 11.5'. Upper a n d  lower c u n t a c t s  3C)degs 
t o  c a r e  axis. 

1.171-1181 - F i n e  g r a i n e d .  

1181-1189.5 - Zcme o f  mixed d i o r i t e  a n d  d a c i t e  
r h y o l i t e  p y r o c l a s t i c s  - o u a r t z  v e i n s  common; 
zmne GO% d i o r i t e ,  r es t  c o n t a m i n a t e d  d i u r i t e  a n d  
m i n o r  
s h e a r e d  S lc i l : :~~  d y k e ;  lcawer cclntal-t  i r r e g u l a r .  
Swne s h e a r i n g  i n  d y k e  35 d e g s  t u  c o r e  axis. 
F r a . c t u r i n g  2 / foo t  179. 5-180.5 crJre s h a t t e r e d .  

f e 1 s i 1- p y r  I-IC 1 a 5 t i c 5. Upper 1: on  t ac t ag a i n 5 t 

DAC: ITE - RHYOL I'TE PYZOCIAST ICS 
- Grey w h i t e  tci g r e e n i s h  w h i t e  colourr; .  F e l d s n a r  
c r y s  t a 1 5 c clmmon . F r  ag men t 5 g r e y  ap ti  a n  i t i c , 
f el d s p a r  o13r o h y r  i t i I:, r edd i sh hemat i t i c a n d  
i U C  a 1 I y c ti  1 or i t i I: t: a n d  es i t i I: 1 . Fr ag men t 5 c I:nmmon i y 
l m m  to  121-m , averaae 3 m m  to 5 c m .  L o c a l l y  s m a l l  
h e m a  t i t i 1: C r e d  f r a G  men t 5 .  

1.203. 5-1207 - Diclr i t e  d y k e ,  u p p e r  conta1:t €5 
deas to  ccwe  axis, ictwer c o n t a c t  s i m i l a r  

D I OR I TE DYKE 
- Upper c o n t a c t  65 degs. to c c v e  axia. 
Grey  black:  c o l o u r  , medium t o  medium coarse 
g r a i n e d ,  h a r d  to k n i  f e  c u t .  E q u i g r a n u l . a r ,  m a f i i - s  
c h l o r i t i z e d .  B l i x k y  ri:ii:k:, 1 f r a c t u r e / f i X i t ;  f e w  
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s c a t t e r e d  q u a r t  z-c ti1 ctr i t e v e i  n l  et s. 

1315-132cJ - F i n e  g r a i n e d ,  p o s s i b l e  c l m t a c t  
b e t  ween t w o  d i cw i t e o h a s e s  a p p r  o x .  '33 d e g s  t o  
c u r e  axis. 

1357-1363C) - F i n e  g r a i n e d ,  o l z t s s ib l e  c c l n t a c t  
b e t w e e n  t w o  d i n r i t e  p h a s e s ,  f o l i a t i o n  at 45 
d e g s .  t o  c o r e  a x i s .  

1371.5-1373 - F i n e  g r a i n e d ,  c o n t a c t  b e t w e e n  
p h a s e ,  70 degs to  cme axis .  

144(:)-1443. - F i n e  g r a i n e d  c o n t a c t  b e t w e e n  p t i a s e s ,  
70 d e g s .  to I-ctre axis. 

14!:)a-j.417 - Simi lar  d i o r i t e  h u t  s l i g h t l y  l i g h t e r  
l:t:lltzl~\r - g r e y  i n s t e a d  o f  g r e y - b l a c k .  

1430-1432 - F i n e  g r a i n e d  - c o n t a c t  b e t w e e n  t w o  
p h a s e s  - 6C) d e g s  t o  core axis. 

14tJ2-1463 - F i n e  g r a i n e d  - ~ c l n t a c t  b e t w e e n  t w o  
p h a s e s  - 45 d e g s  to c o r e  axis .  Csre v e r y  b l o c k y ,  
1 f r a c t u r e /  f I x l t  . 
FELDSPAR PORPHYRY D I O R I T E  
- o r c l b a b l y  a p h a s e  o f  d i o r i t e .  F e l d s p a r  
piien~:~~:ryst  1-2 mm and  l ( I - 1 5 X  d e g s  nf core; 
f e l d s p a r  c r y s t a l s  o f t e n  zclned a n d  l o c a l l y  
g 1 o m e r  01: r y s t  i c . 
RI:~I:~:: g r e y - b l a c k  and  h a r d  t o  k:ni fe.  Minor q u a r t z -  
I: t i  I. or i t e v e  i n 1 e t s . 
L o w e r  c o n t a c t  10 d e g s  t i2  1:nre axis ;  u p p e r  
I:l:lntat:t 5(l d e g s  to c o r e  ax is .  Core b l o c k y ,  1 
f r a c t u r e /  f oclt . 
D I @ R I T E  
- F i n e  to medium g r a i n e d ,  e q u i g r a n u l a r ,  m a s s i v e ,  
g r e y  -b 1 a c  I:: 11 o I. our . 
1523-1525 - F i n e  g r a i n e d ,  p o - , s i S l e  c o n t a c t ;  
b e t  ween d y k e  p h a s e s .  

1597-1538 - F i n e  g r a i n e d  f e l d s p a r  p o r p h y r y  
d i o r i  t e  dy1::e f e l d s p a r  p h e n c i c r y s t s  lc7-15% a n d  1- 
2mm; ro1:l:: is g r e y - b l a c k  co lz iu r ;  VFG ci:iiDling 
mar g i n . 
v e  i. n 1 e t s . M i  n o r  51: a t  t er e d  q u a r  t z -1: ti  1 or i t e 

1tJ13.5-1C14.5y ; 16319-163C)' - p a t c h  z n n e s  o f  
f e 1 d s p  ar p or p t i  y r  y d i or i t e t 12 e q u  i g r  a n  u 1 ar 



r 
. Dr. i l l  H o l e  Record 

* 

COMING0 LTD. Page 11 o f  24 

d i o r i t e  i n  p l a c e s  f e l d s p a r ,  r i c h  p o d s  l c t o k  l i k e  
f r a g m e n t s  i n  d i w i t e ,  g r e y  b l a c k  colmrr; f i n e  to 
medium coarse g r a i n e d .  D i f f i c u l t  t o  d e f i n e  
m a r g i n s  i n  d y k e s .  

1687- 1764 - Mcl r  e quar t z -8:  h 1 or i t e - e p  i d o t e  
v e i n l e t s  ( l o c a l l y  m a g n e t i t e : ) .  T h e n  rest  o f  
s e c t i c ~ n  g e n e r a l l y  a t  50-8C) d e g s .  to core axis. 
Some p y r i t e  i n  v e i n l e t s .  D i o r i t e  g e n e r a l l y  f i n e  
g r a i n e d  i n  t h i s  s e c t i c m .  LIxllk5 l i k e  c c m t a c t  
z cane. 

1753-1764 - P a t c h y  f e l s i c  d y k e l e t s  1\2-4" c 1 : ~  1 d 
b e  x e n o l i t h s  o f  u n d e r l y i n g  f e l s i c  v o l c a n i c s .  

1 7 6 4  1784.5 
(537.8-544.1) 

1784.5 1 '348 .5  
t:544. 1-5'34. 1.5 

DACITE-RHYOLITE-PYROCLASTICS-LAFILLI-TUFF 
- WeaI::ly a l t e r e d  ( s e r i c i t e / b i o t i t e l .  L i g h t  g r e y ,  
g r e e n i s h  g r e y  f r a g m e n t s  ( h a r d : )  i n  g r e y - b l a c k :  to 
b l a c k  matr ix  - m a t r i x  s o f t  tcl k n i f e  c u t .  
Mat r i I/; p r clb a b 1 y v a r  i a b 1 y a 1 t er  ed t o ac c c1un t for 
d a r k c I:! 1 our - m i x e d  c t i  1 411 r i t e -ser i c i t e . 
F r a g m e n t s  3 m m  to 20 c m .  A l t e r a t i c m  i n  matrix 
st r t m g e s t  f r o m  1774- 1.784.5'  . 
B e d d i n g  a p p r o x .  40-45 d e g s  t u  c n r e  axis .  
F r a g m e n t s  cl:lmmonly a1 i g n e d  p a r a 1  le l  tca b e d d i n g .  
B e d d i n g  I:mnmctn i n  t u f  f a c e c u s  matrix.  

1781.5-1784.5 Iharse  g r a i n e d  d a r k  f e l s i c  t u f f ,  
b l a c k  c o l o u r  a l t e r e d ,  b e d d i n g  45 d e g s .  to cclre 

a :I; i s . 
M I N E R A L  HORIZON 
M A S S I V E  SULPHIDE ZONE 
- hcls t  r t x k  s t r m n g l y  a l t e r e d  u p p e r  c o n t a c t  w i t h  
o v e r l y i n g  d a c i t e - r h y o l i  t e  p y r o c l a s t i c s  k n i  fe 
s h a r p  a n d  4 0  d e g s  tca c1:tt-e axis.  
FIX I:: s t r o n  g 1 y a 1 t er e d  , s er i c i t i z e d  a n  d b 1 e a 1: ti ed  . 
1784 .5 -  1 785.5 - S t r cln g 1 y b 1 eac h e d  , ser 1 1: i t i z e d  
t u f f s ;  1-5% p y r i t e ,  minclr s p h a l e r i t e .  B e d d i n g  45 
d e g s  to  c o r e  axis. 
1785 .5 -1829  - H i g h  g r a d e  s p t i a l e r i t e  ( m a i n l y  
y e  1 1 o w  c o 1 lxtr e d  1 (: f i n e 1 y :I w i t h 
p y r  i t e . Hl:ls t r CIC I:: s t r ctn g 1 y ser i 1: i t i z e d  , 
t l l f  f s .  

i n t er  b e d d e d  
b 1 eac h ed 

B e d d i n g  
- 1785.5-1791'- 45 d e g s  to core axis  
- 1791-17'34' - 3(:)-35 t 1: #:Ire a>; i 5 

- 1794-1803.5' - 45 d e g s  t o  core axis  l o c a l l y  
f o l d e d  a n d  60-90 to c o r e  axis. 

- 1803.5-1812' - V a r i a b l e  0-90 d e g s  b u t  a v e r a g e s  
40 d e g s  to c o r e  axis. 



- 1812-1816’ - 40-45 d e g s .  
- 1816-1819’ V a r i a b l e ,  d i f f i c u l t  to t e l l  may 
p a r a 1  lel  c m e  a x i s .  
- 1829-1831’ 60% p y r i t e  w i t h  v a r i a b l e  s p h a l e r i t e  
a n d  c h a l c c a p y r i t e ,  p a t c h e s  a n d  b a n d s ,  s t r o n g l y  
a1 t e r e d  t u f f s ;  b e d d i n g .  
- 1831-1834’ S t r o n g l y  s e r i c i t i z e d  a n d  b l e a c h e d  
t u f f ;  2 3 %  p y r i t e . B e d d i n g  v a r i a b l e  a v e r a g e s  
a p p r  ox .  ’Is0 d e g s .  . M i  n o r  r_ h a 1  c u p y r  i t e. 
- 1834-1867.5’ 65% p y r i t e  w i t h  v a r i a b l y  b u t  
s i g n i  f i c a n t  c h a l c c p y r i t e ,  m i n o r  s p h a l e r i t e  as 
d e f i n i t e  b e d s .  R ~ c k s  s t r o n g l y  a l t e r e d  d a c i t e  
t u f f .  

Bedding:  
- 1834-183’3’ - 30 d e g s .  
- 183’3-1853’ - 30 d e g s .  
- 1867.3-1881’ I n t e r c a l a t e d  GO% p y r i t e  b a n d s  1-3 
feet t h i c k  w i t h  c p y  a n d  s p h a l e r i t e  w i t h  
i n t e r b e d d e d  s p h ,  g a l e n a ,  p y r i t e  b a n d s  (5-15%:), 
1-3 ’ t h i c k .  S i g n i f i c a n t  CM a n d  Zn; hc1:,5t rclck 
s t r m - i g l y  a l t e r e d  d a c i t e  t u f f s .  

Bedding:  1807.5-1876’ 50 t I - 1  65 d e q s  a v e r a g e  
a p p r o x .  55-&(:) d e g s  c o n t c w t i c 1 n s  a n d  f o l d i n g  i n  
p l - a c e s .  187&-1881’ - 2(3-40 Avg apprc1x. 30 d e g s .  
S o m e  1:Imtorti o n s  
1881-1885 Semi -mass ive  p y r i t e  (30%:) w i t h  
d i s s e m i n a t e d  s p h a l e r i t e  a n d  b l e b s  a t  c p y ;  t a n -  
w h i t e  matrix maybe s p h a l e r i t e  or b a r i t e .  H o s t  
r ~ x k  s t r o n g l y  a l t e r e d  d a c i t e  t u f f s .  
Bedding-rucl:: i 5 c c l n t o r t e d ,  beddinc l  0-50 d e g s  
a v e r  a g e s  1 0- 1 5%. 

1885-1889.5 - 40-60% p y r i t e  w i t h  d i s z e m i n a t e d  
b l a c k  s p h a l e r i t e  a n d  g o b s  o f  c p y .  L i g h t  w h i t e -  
t a n  ccllourecl matrix maybe b a r i t e  ctr s p h a l e r i t e .  
H m s t  r o c k  s t r o n g l y  a 1  t e r e d  t u f f s .  
Bedd ing  c l m t o u r e d  10-50 d e g s .  A v e r a g e s  35 dep5.  

1 88.3. 5- 1 8’3’3 . 5 Pr i mar i 1 y I. i g t i  t y e  1 1 o w  c ct 1 cur  ed  
s p h a l e r i  t e  w i t h  smne d i s s e m i n a t e d  !:5-15%05 
p y r  i t e a n d  4(:)-6(:)% p y r  i t e b a n d s .  Good g r  a d e  Zn. 
H o s t  rclck: s t r o n g l y  a l t e r e d  d a c i t e  t u f f .  Bedd ing  
25-50 degs Avg a p p r s x .  40 d e g s .  

1899.5-18’35 S i m i  l a r  to 1889.5-1899.5’ , b u t  less 
s p h a l e r i t e .  Bedding  40 d e g s  t m  core axis. 

1895-191(3 L I X I ~ S  1 i 1::e f o o t w a l  1 f e e d e r  z o n e ,  
l a r g e  b l e a c h e d  si 1 i c e s u s  f r a g m e n t s  s u r r o u n d e d  by 
c t i  a 1 1: clp y r i t e - p y r i t e v e i n 1 e t s . L i g h t t a n  c o 1 o u r  e d 
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matrix maybe s p h a l e r i t e  or b a r i t e .  H o s t  r l=lck 
a l t e r e d  d a c i t e  l a p i l l i  t u f f .  B e d d i n g  30-40 d e g s .  

1910-1928.5 Well b a n d e d  l i g h t  c o l o u r e d  
s p t i a l e r i t e  a n d  p y r i t e .  P y r i t e  averages 5-2(:)%; 
e x c e p t  f a x  0.5-2' b a n d s  o f  25-50% p y r i t e .  

1 3 1 0- 1 920 t a n  -w t i  i t e c o 1 c u r  e d  m a t  r i x e i t h e r  
s p h a l e r i t e  or b a r i t e .  C h a l c o p y r i t e  g o b s  i n  
h e a v i e r  p y r i t e  sectilms. B a n d i n g  - 30 d e g s  to 
c6re  axis .  

1928.5-1'333.5 We1 1 b a n d e d  p y r i t e  a n d  lesser 
c h a l c o p y r i t e  a n d  s p t i a l e r i t e .  P y r i t e  b a n d s  2- 
ic:)rnm, a v e r a g e s  30%. H o s t  r l x k  s t r c r t g l y  a1 t e r e d  
d a c i t e  t u f f s ,  l e a c h e d ,  s e r i c i  t i r e d .  B e d d i n g  4C)-55 
d e g s  apprc lx .  a v e r a g e s  43-45 d e g s .  

1'333.5-1948.5 Heavy p y r i t e  (:50-€r:!%:) w i t h  
si g n i  f i c a n t  c ha1  c o o y r  i te b a n d s  a n d  m i  nmr 
s p h a l e r i t e .  

1938-1'340.5 Minsar s u l p t i i d e ,  w e 1  1 b a n d e d  5-157. 
i n  s t r o n g l y  a l t e r e d  d a c i t e  t u f f s .  Banding! 
apprsy ; .  3:) d e g s  to c m r e  ax i s  w i t h  n n e  zI:tne 0-1C) 
d e g s  ( a v e r a g e s  30 d e g s .  1) 

1'348.5 1 9 G 3 . 5  
(5'34. 0-5'33 * € : I  

1'3G3.5 1981.5 
( 538. G-€04.1: )  

DAC: I TE-FIHYOL I TE TUFF, CHEF:TY TUFF, CHERT - 
St r ctng 1 y A1 % er e d  C ser , o y  1) w i  t t i  m i  ncw i n t  er m i  :xed 
l a p i l l i  t u f f  p h a s e s .  

1 348.5- 1 ,3515 ser i c i t i z ed 
i n t e r m i  xed  d a c i  t e  t u f f ,  c h e r t ,  c h e r t y - t u f  f 
b a n d s ,  p y r i t e  5-10% f i n e l y  d i s s e m i n a t e d .  

S t r on  g 1 y 1 eel: tied , 

1 '3515- 1 '360 
l a p i l l i  t u f f ,  g r e y  b l a c k  coluur  v e r y  s imilar  to 

Wea k:: 1 y a 1 t er ed d ac i t e , r t i  y o  l i t e t LI f f , 

1 78 1 .4- 1 784.5 
m i n e r a l  h w i z c l n -  d a r k  co loc i r  d u e  to a l t e r a t i o n  
343% p y r i t e .  

w t i  i 1:: t i  i m m e d  i a t  e 1 y n v e r  1 i es t t i  e 

1960-1'363.5 S t r u n g l y  a l t e r e d  d a c i t e  t u f f ,  
1 a p i l l . i  t u f f ,  5% d i s s e m i n a t e d  p y r i t e .  B e d d i n g  i n  
s e c t i c m  a v e r a g e s  45-50 degs. to  c o r e  ax is .  
A 1 t er  a t  i c t r i  , 
3-10% d i s s e m i n a t e d  a n d  b a n d e d  p y r i t e .  

s t r cmg 1 y b I. e a c  tied a n  u se r  i I:: i t i z ed  - 

DAC I TE-RHYOL I TE CAP I L L  1 TUFF St r ong  1 y Al. t e r  e d  . 
( ser ,  p y )  
- R ~ x k  is s t r o n g l y  b l e a c h e d  a n d  s e r i c i t i z e d  w i t h  
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3-5% d i s s e m i n a t e d  p y r i t e .  R e 1  i c t  f r a g m e n t s  
v i s i b l e  a s  g r e y - w h i t e  b l e b s  3 m m - l ( k m ;  l o c a l l y  
s o m e  f r a g m e n t s  a p p e a r  t o  h a v e  q u a r t z  amygdu le -  
l i k e  s h a p e s .  T h i s  u n i t  may be a mixed d a c i t e  a n d  
a n d e s i t e  p y r o c l a s t i c  u n i t ,  b u t  d i f f i c u l t  t o  
c o n f i r m  d u e  t o  a1 t e r a t i o n .  M o s t  f r a g m e n t s  
sil i c e m t s  a n d  h a r d  t o  k n i  f e  c u t .  

1970-1'371 R e l i c t  less a l t e r e d  s e c t i o n  g r e y -  
b1.acC: co l r l lu red  matrix w i t h  s l i g h t y  g r e e n i s h  
f r a g m e n t s .  
W e a k  a l i g n m e n t  o f  f r a g m e b t s  i n  core:  

19G5' - 30 d e g s  to cor e axis 
1'37C)' - 50 d e g s  tci em-e axis 
198C)' - 70 d e g s  to cm-e  ax i s  
1981' - 30 d e p s  t o  c o r e  axis 

hicite: M o s t  f r a g m e n t s  si 1 iceirkis a n d  i n t e r p r e t e d  
t o  h a v e  b e e n  f e l s i c :  i n  m i g i n  b u t  IC1-25% o f  
f r a g m e n t s .  Have rmtnd  to cwciid 2-10 mm s i z e d  
5i l i c e o ~ i s  ~ r l c i t s  which  c o u l d  b e  r e l i c t  a m y g d u l e  
a n d  t h u s  a n d e s i t i l r  i n  o r i g i n .  R e s t  guess is u n i t  
d a c i t e - r h y a l i t e  p y r o c l a s t i c  w i t h  1-15 % a n d e s i t e  
f r a g m e n t s .  

ANDESIT'E LAPIiLI TUFF, S t r o n g l y  A l t e r e d ,  
d i  f f i c c r l t  to b e  c e r t a i n  o f  ci:tmpi:isiticm. Vague 
re1 i c t  f r a g m e n t s  s t r e t c h e d  a r c u n d  3 1  d e g s  to  
c m - e  axis.  F r a g m e n t s  i r r e g u l a r  s h a p e d  3 m m  to 1 0  
cm, b l e a c h e d ,  g r e y - w h i t e  a n d  s t r u n g l y  
s e r i c i t i r e d .  P y r i t e  d i s s e m i n a t e d  a n d  a s  v e i n l e t s  
3-10X.  Minar  q u a r t z  v e i n i n g s .  Some p o s s i b l e  
re1 i i r t  q u a r t z  amygdul.es Z m m - l i ~ ) m m  mvoid ,  
th roughl r lu t  s e c t i c 1 n .  ?OK!:: is s o f t  t o  L:ni fe. 
Matrix a n d  f r a g m e n t s  s imi la r -  g r e y - w h i t e ,  s o f t ,  
ser i c i t i z e d  . 
B a n d i n g  il-35 d e g s  a v e r a g i n g  25-20 d e g s  t s  c o r e  
a :r; i s . 
N o t e :  d i  f f i l r u l t  t u  d e t e r m i n e  o r i g i n a l  r m k - t y p e  
cmno~:isi t i o n ,  b u t  p r e s e n c e  o f  p o s s i b l e  a m y g d u l e s ,  
s o f t n e s s  t o  i::ni f e  a n d  ~IXIL:  o f  gir~irid si 1 i c e c i u s  
f r a g m e n t s  s u g g e s t s  rixl:: is a 1  tered a n d e s i t e .  

DAC I TE I NTRUS I VE St r clng 1 y A 1  t er e d  . 
colcIcir, v a r i a b l e  b u t  i oca ! . l y  a b u n d a n t  v e r y  t i n y  
q u a r t z  v e i n l e t s ,  h a r d n e s s  ( : l e a v e s  i::ni f e : )  p y r i t e  
s p o t s  ( 1 - 5 m m : )  d i s s e m i n a t e d  a n d  f a i r  by  masc' =,i v e  
t i m m g e n e m t s  t e x t u r e  s u g g e s t s  a1 t e r e d  d a c i t e  
i n t  r u s i  ve .  
RIX I:: has b e e n  b 1 eac tied a n d  ser  i c i t i z e d  ; a v e r  age 
3-5% p y r  i t e p r  i mar i 1 y a5 d i s s e m i n a t i o n s  b u t  
l o c a l l y  p y r i t e  v e i n l e t s  1 - 3 m m  t o p  7 c m  t h i c k .  

Gr ey-wh i t e 
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Upper c o n t a c t  i r r e g u l a r  b u t  a v e r a g e s  30 d e g s  t o  
c or e a :r; i s . A 1 t er a t  i cm , b 1 e a r  h i n g a n d  p er v a s  i v e  
ser i c  i t i z a t  i o n  a n d  p y r i t e .  

20(29.5-2(:) 1 1 .5 - st r ong  1 y b 1 e a c  tied ser i c i t i z e d  
d a c i t e  l a p i l l i  t u f f .  

DACITE L A F ' I L L I  TUFF - S t r c l n g l y  A l t e r e d  ( p y , s e r )  
- R o c k  b l e a c h e d ,  g r e y  a n d  s e r i c i t i z e d ;  c a n  b e  
c u t  w i t h  k n i f e  b u t  c m s i d e r a b l e  k n i f e  l e f t  i n  
r o c k .  Remnant f r a g m e n t s  v a g u e  a n d  d i f f i c u l t  t o  
t e l l  f r o m  m a t r i x  3 m m  - 7 c m .  P y r i t e  d i s s e m i n a t e d  
a n d  s o m e  c l a s t - l i k e  - 3-8%. 

2(:)39-2045.5 bl a c  k-gr e y b l  ac I:: d a c  i t e 1 a p i  11 i 
t u f f ;  matrix b l a c k  a n d  sof te r  t h a n  f r a g m e n t s  
which  a r e  g r e y .  
F r a g m e n t s  3 m m  t s  5 cm, s i l i c e o u s .  M a t r i x  
p r clb a b  1 y VFG c t i  1 6r i t e , c,er i c i t e m i  :r; . 
P y r i t e  3-5%. Vague f c l l i a t i o n  i n  r m c k  45 d e g s  t o  
c or e ax i s . 

b i o t i t e , 

D A C  I T E  INTRUSIVE- v a r  i abl. y a1 t e r  e d  . 
- Grey ,  a p h a n i t i c  a n d  tiara. 3-8% d i s s e m i n a t e d  
p y r i t e .  Cut  by  t i n y  c h l o r i t e  v e i n l e t s  a n d  1 mm - 
5 cm t h i c k  q u a r t z  v e i n l e t .  

D I UE: I TE DYKE 
- F i n e  g r a i n e d  , g r e e n - g r e y  s c r a t c h a b l e  
i n t r u s i v e ,  hcmoaeneuus  a n d  e q u i g r a n u l a r ;  c u t  by 
oc c a s i  on a 1 
S h a r p  c h i l l e d  u p p e r  c o n t a c t ,  b r o k e n  v e i n e d  l c w e r  
c c i n t a c t  o v e r  1. 5 m .  

f i n e  a n  a s t  mnos i n g a u a r  t z v e  i n X et s . 

.71-)8(5. A _  5-2(386 DACITE DYKE p a l e  g r e y  si 1 icecli ts  
e x t r e m e l y  h a r d  f i n e  g r a i n e d  i n t r u s i v e  w i t h  
a b u n d a n t  0 .  2-2. (31-m. Bu1 1 q t z  v e i n s  a t  80-'30 degs 
ti:* c m e  ax is ,  w e a k l y  d i s s e m i n a t e d  by  c l u t s  and  
s t r i n g er s , 
d i  lrlr i te. 

m l x  e f r a c  t ur e d  t ti a n  sur r cun  d i n g 

ANDESITE TUFF-LAPTLLI TUFF - F o l i a t e d ,  Lctcal l y  
w i t 11 Dac i t i c Fr ag men t 5. 

Weakly a l t e r e d ,  b l e a c h e d  a n d  p o s s i b l y  
s e r i c i t i z e d  c h l o r i t i z e d  may h a v e  s o m e  m u d  i n  the 
m a t  r i x .  R e 1  a t  i vel  y Cic1ml:tgenectus f i n e  g r  a i  ned 
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massi v e  g r e y - b  I. a c  k ccll c u r e d ;  1 a p i  11 i f r a g m e n t s  
fcirm f i n e  c r a c k l e  b r e c c i a - l i k e  mosaic p a t t e r n  3- 
3 0 m m ;  f r a g m e n t s  s o f t .  
S o f t ,  e a s i l y  1::nife s c r a t c h e d  m a t r i x ;  m a t r i x  
b l a c k ,  d a r k e r  t h a n  f r a g m e n t s .  
F l r t l i a t i o n  and  w e a k  a l t e r a t i o n  g i v e  g r a i n s  common 
n r i e n t a t i c t n ,  u s u a l l y  a t  l o w  a n g l e  to c o r e  axis 
(0-30 degs:) a n d  v e r y  i n d i s t i n c t  g r a i n  
h o u n d a r  i es. 
NI:I d i s t i n c t  b e d d i n g ,  c w e r p r i n t i n g  f o l i a t i c t n  
masks i t  b u t  s u g g e s t i u n s  a f  i t  b e i n g  p a r a l l e l  t o  
f o l i a t i o n  C l o w  a n g l e ) .  L o c a l l y  k i n k  banded  
Crare:). 

2(:)99-2104 FRACTUF:ED ZONE ccjre brcgken i n t o  
k n i  f e  1 i C::e s h a r d s  p c t s s i b l e  s m a l l  15-21:) c m  
f e l s i c  dyk:e a t  2(:)'3'3-21(X)' , m i n o r  g o u g e  a n d  w ~ a k  
sl i c k e n s i  d e s  sugoest movement - FAULT 
Appror;. 2120 matrix becomes  l i g h t e r ,  h i g h e r  
d e g r e e  s f  recrystallired/mobilized f e l d s p a r  
sI>mewhat f i n e r  g r  a i  ned  m a t  r i :I; b u t  w i  t t i  
210&-2128' - l a p i l l i  t u f f  p h a s e  
2(:)95-210€,' - m a i n l y  t u f f s ,  b e d d i n g  15-20 d e g s  

tc1 c o r e  axis .  

ANPES I TE LAP ILL I TUFF W i t t i  T u  f f ac emis Phases 
( w e a k l y  a l . t e r e d : )  w i t h  10% d a c i t e  f r a g m e n t s  a n d  
b l m b s  3 m m  - 30il:m t h r  mignlsut may h a v e  s o m e  mud 
w i t h  m a t r i x .  
2128' b e g i n n i n g  o f  a p p r o x .  10% f e i s i l r  d a c i t i c  
1 . a p i l l i  s i r e d  c l a s t s ,  g e n e r a l l y  h i g h l y  
si 1 icel: tus/quartz subrc tunded  a n d  caccur ing  w i t h i n  
s imi i a r  t s  a n d e s i t i c  p y r l r l c l a s t i c  o f  l a s t  
s e c t i o n .  Very  s o f t  a n d  b l a c k  ma t r ix  w i t t i  g r e y -  
b 1. as k:: f r ag men t s. 

,7135, L a r g e  D a c i t e  br.lmb w i t h  i r r e g u l a r  conta : tE ,  
at 1 I : l w  a n g l e  to  ctrve axis f r a g m e n t s  d i  f f i c u l t  t o  
d i s c e r n .  P a l e  g r e y - g r e e n ,  v e r y  h a r d  a n d  
si 1 icel:~t.(s " b e d d i n g "  a t  25 d e g s  to  c o r e  axis. 
S i m i l a r  oulses a l w a y s  2' or less s e e n  a t  2128- 
2128, 8 7  , 213(:)9 213.2' , 21.37.7', 2143'. 
A t  2143' a l i g n e d  f r a c i m e n t s  a t  5 d e g s  to core 
ax is .  
a- '7' 1 45-2 1 50 S t r on g 1 y a 1 t E! r e d b 1 e x  e cl 
s r r i c i t i r e d ,  a p p r o x .  10% d a c i t i c  f r a g m e n t s .  Ihre 
f r a c  .t u r  e d , c a 1 c i t e t i  ea 1 e a . 

"150-2175 L Weakly to m c t d e r a t e l y  a1 t e r e d  b l e a c h e d  
s e r i c i t i z e d  a n d e s i t e  c o a r s e  t u f f  to f i n e  l a p i l l i  
t u f f  w i t h  b e d d i n g  a n d / o r  f o l  i a t i c t n  u r i e n t e d  1 0 -  



20 d e g s  to c o r e  axis. Dj. f f i c u l t  to d i s t i n g u i s h ,  
l l x a l l y  a p p e a r s  as  b e d d i n g  w h e r e  c o n t i n u i t y  
m a i n t a i n e d  o t h e r w i s e  s i m p l y  mani fest a s  c c c m m c m  
g r a i n Q r i e n  t at  i CI n , g r a i n b m.\ n d a r i e s v a CJ u e , 
c or r clded or eat en away .  
Dacite c o m p o n e n t  .? 5% a s  r a r e  f e l s i c  2-5 mm 
f r a g m e n t .  
B e d d i n g  cmnmctn i n  t u f f s  a p p r o x .  15-20 degs .  
v a r i e s  0-30 d e g s .  
A n d e s i t e  material s o f t  t l r s  k n i f e ,  w e a k l y  a l t e r e d  
s e r i c i t e  ( c h l o r i t e ) ,  b l e a c h e d  ( p e r v a s i v e : ) .  T h i s  
is a b e s t  g u e s s  a t  t h e  a l t e r a t i c m  b l e a c h i n g  is 
v e r y  minls r ,  l i g h t i n g  o f  u n i t s  colc1ur .  

2174 2 1’36 
663. 1-66’3 ‘ 55 

ANDESITE FELDSPAR P0RFHYF:Y DYKE 
- c s u l d  b e  t u f f  b u t  t i umcqenecus ,  m a s s i v e  n a t u r e ,  
f i n e  g r a i n e d ,  q u a r t z  r i c t i  cmtac t s  a n d  s imi l a r  
a n d e s i t i c  p y r o c l a s t i c  rclck:: cm e i t h e r  s i d e  
s u g g e s t  d y k e .  Matrix biacl : : ,  mudd i sh  b l a c k ,  
p r o b  a b 1 y p e r  v a s  i v e  1 y b i ot i t e a 1 t er e d  w i t ti 5- 1 (3% 
f e l d s p a r  c r y s t a l s .  F i n e  g r a i n e d  dari:: g r e e n / b r o w n  
massi v e  t iomclgeneous,  F r e q u e n t  f i n e  f r ac t ctr es or 
v e  i n 1 e t s 111 f quar t z -c a 1 c - ep  i -p y . 
B r  nwn t i n t a t  t r i b u t  e d  t o p e r  v a s  i v e  b i c t  i t e 
a1 t er a t  i o n .  I n t e r  medi  ate h a r d n e s s ,  v a r  i es.  

2 184-2 194 Si 1 i c e o u s  i n t e r v a l s  o f  h a r d e r  
material i n c r e a s e d  a l t e r a t i o n  
( e p i d s t e / b l e a l - t i i n g )  w i t h  t i n y  (1. mm to 0 . 5 m m )  
f e 1 s i c p t i  e n  oc r y s  t s . 
i n t e r m i x i n g .  

?ey r e s e n  t s d ac i t e 

2 1 CJ4-‘;‘1 L F l o w  b a n d i n g  mn m a r g i n  a t  dyC::e 
a n o u l a r  f r a g m e n t s  dark: i n  a s w i r l i t g  s i j . i c e c u s  
matrix to  2196,. 
B a n d i n g  45 d e g s  to core a x i s  o n  lower c u n t a c t  
a n d  20 degs o n  u p p e r  I:clntact. Ihre  1-2 f r a c t u r e s  
/ f l 5 U t  . 
F I KE ANDES I TE LAP I L L  I TCJFF Weal:: 1 y a1 t er e d  
- Same as 2128-2174’ e x c e p t  for r e d  . j a s p e r m i d  
f r a g m e n t s  5-1(3%, p u s s i  b l e  mud cmnpiment  i n  
matrix. L u c a l l y  m a g n e t i c ,  w e a k l y  f i s l i a t e d .  
P r  mc) y 1 i t i c a 1 t er a t  i o n  a5 see 2 1 50-2 1 75 ’ , 
i n d i st i n I: t g r a i n bl:lLind a r  i es , set- i 1: i t e a n d  

I: ti]. or i t e  p r e s e n t  ; f a i  r 1 y homctgeneous o n  a d m  
s c a l e .  L a p i l l i  f r a g m e n t s  i n d i s t i n g u i s h a b l e  f r o m  
matrix g e n e r a l l y  - 3 m m - ” -  r c m .  L o c a l  l y  . j a s p a r m i d  
f r a g m e n t s .  

so f t , 

F o l  i a t i m  w e a k ,  weak:er t h a n  2095-2175’ 
i n t e r v a l s .  M a g n e t i c  d a c i t e  c l . a s t s  b e g i n n i n g  a t  
22(:)0’,  ra re  but d i s t i n c t ,  a t  2206’ t h e y  a r e  
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h e m a t i t i c  a s  w e l l ,  e l c l n g a t e  r e d d i s h  amcwphous  
b l  ebs. 

2213-2215 C h e r t y  c o n t o r t e d  b a n d s  m i  x e d  w i  tti 
h e m a t i t e ,  s t r c ~ n g l y  m a g n e t i c .  A l i g n m e n t  o f  
f r a g m e n t s  10-3C) d e g s  to ccve a x i s .  

ANDESITE L A F I L L I  TUFF w i t h  V a r i a b l e  D a c i t e  - 
F r a g m e n t  C:ompsnent €5% - p r o b a b l y  weakly a1 t e r e d  
w i t h  p i z w p h y r c l b l a s t s ,  p o s s i b l e  mud cImpclnent  i n  
m a t  r i :I; . D i st i n c  t i v e  1 IIK~ i:: i n g un i t s t r 1 x - q  1 y 
f r a g m e n t a l  d a r k ,  g r e y ,  g r e e n  a n g u l a r  sub- 
a n g u i a r  f r a g m e n t s  i n  da r i : : e r  matrix a l l  
cwer  p r i n t e d  b y  s t r cm g p or p h yr  s b  1 a s  t i 11 
d e v e  1 o D men t ; Pcl r h y r sb 1 a 5 t s I; e n  er a 1 1 y i n m a t  r i Y; 
I.-3mm b l c l a t e d  r i c e  s h a p e d  u v u i d s ;  f e l s i c  
f r a g m e n t s  3 - 3 0 m m  a n d  s u b r o u n d  t u  i r r e g u i a r  
s h a p e .  I h re  g o o d ,  u n i t  s f  v a r i a b l e  h a r d n e s s  
w h e r e  matrix r i c h  i t  is h a r d  a n d  l i g h t  n lm 
s c  r a t c  h a b i  e, 
p m - p t i y r o b l a s i t s  h a r d  a n d  si I icecus.  

f r a g m e n t s  5 1 :  r a t  c h a b l  e, 

N o t e :  odd  11x~L::ing u n i t ;  v e r y  d i s t i n c t  
p o r o h y r n b l a s t s  d e v e l o p e d  t h r o u g h o u t .  S o m e  f e l s i c  
1 csok i ng  f r ag men t s ar e c oe 1 esc i n g p c ~ r  p t i  y r  o b  I. as t s . 
Some d e f i n i t e  a n d e s i t i c  f r a g m e n t s  3 - 3 0 m m  b u t  
g e n e r a l  !y f r a g m e n t a l  t e x t u r e  d u e  to 
D ctr p t i  y r  CI b 1 a s  t s - p or p h y r 1-1 n 1- a '5 t s m i g tit b e  d u e  t o 
a d  j a c  e n  t d ac i t e i n t r us i ve  . 
FELDSPAR FOE:P!-iY?Y D A C  I TE I NTE:?JSI VE 
- H a r d ,  m a g n e t i c ;  darl:: f i n e ,  g r a i n e d  d a c i t e  d y k e  
character i r e d  b y  u n u s u a l  h a r d n e s s  a n d  Ei-lO% f i n e  
a n h e d r a l  to s u b h e d u a l  f e l d s p a r  c r y s t a l s  ( : p i a g ) .  
C:u t b y f r ec CI e n  t i r r e g LI I a r g u ar t r e p  i d o t e 
v e  5. n s / v e  i n 1. e t s . LIXI I:: s a p  h a n  i t i 11 , v e  r y 5 m1:m t t i  , 
l e a v e s  k n i  f e  f r e q u e n t l y ;  g r e y - b l a c k  izizlciur? b u t  
f a i r i y  5 j . I . i cec lus  i n  hard ] . ens .  L o c a i  me tamc i rph ic  
t e x t u r e s  i n c l u d e s  i n c i o i e n t  p i ~ ~ r p h y r ~ ~ ~ b l a s t i c  
g r o w t h s ,  s e g r e g a t  i n n  o f  f e l s i c s  a n d  m a f i c s  or  
r imming  i f  l a roer  x t a i s .  See 224'3-2251 f o r  
examp 3. e. 

2261-2265.5 X e n l a i i t h  o f  a n d e s i t e  l a p i l X i  t u i i  
w i t ti c:, or p ti yr ctb 1 as t s s i m i ?. ar t o 22 1 5-2225 . 
N o t e :  h a r d n e s s ,  g e n e r a l l y  u n i  f 1 x - m  t e x t u r e  a n d  
q u a r  t z , e p  i d o t  e v e  i n 1 e t s f u r  t her e v  i d e n c  e t ti i s 
u n i t  i n t r u s i v e  a n d  ncit t u f f  or f l o w .  



Again  a f i n e  d a r k  tct medium g r e y  a n d e s i t e  
p y r  oc 1 as t  i c w i t ti  w e d  k t 13 st r ring p o r  D t i  yr  clb 1 ast  i c 
d e v e l o p m e n t  a s  0.5 t n  3 . 0  rI:tund to o v a l .  
Ub i a u i t QCI s e v e n  1 y , d i s t r i 5 u t e d  p or p t i  y r ub 1 as t s , 
u s u a l l y  f a i n t  t o  g t i a s t e d ,  a l w a y s  l i g h t e r  t h a n  
ttie matrix. 
Ccmpnsi t i ctn unknown, awai t t h i n  s e c t i o n  
a n a l y s i s .  Now p o s s i b l y  r e p r e s e n t s  z o n e  of h i g h e r  
a l t e r a t i o n  r e s u l t i n g  f r w n  c o o k i n g  b y  ttie 
sci r r ou n d i n g i n t r us i v e  m a t  er i a 1 . 
C o r e  goctd, m a s s i  v e  t imnogeneous  i n t a c t  - 1 
f r a c t u r e \ f o o t .  E a s i l y  k n i f e  s c r a t c h a b l e ;  u n i t  is 
m a s s i v e  w i t  11 n o  a1 i gnment  or b e d d i  ng.  2290-22'32' 
g h o s t e d  f r a g m e n t s .  P a l e  s c i h r c u n d e d  2-10 mm 
f u r  m s  
N c t t i c e a b l e  d e c r e a s e  i n  f r e q u e n c y  o f  v e i n s  a n d  
f r ac t u r  es , 1. i t t 1 e or n 1-1 e p  i d #:It e a 1 t er a t  i o n  s e e n  
i n  s u r r c l u n d i n g  a n d e s i t e .  Which " u n i t "  has h i g h e r  
d e g  r ee 1:~ f a I. t er a t  i un '? . P e r  t i  a p s 'I Fe 1 d s p  a r p ti y r  i c I' 
i n t er va 1 s a r e i n t r us i v e . 
D i  f f i c u l .  t t o  see f r a g m e n t s  e x c e p t  t h r s u g t i  
s u p p o s i  t i c l n  d u e  to porphyr1: lb las t s  d i s t r i b u t i m .  

FELDSPAR FORPHYEY DAC: I TE 
- I n t r u s i v e  h a r d  m a g n e t i c .  L i g h t  t o  medium g r e y  
C d i s t i n c t  f r o m  a b o v e  u n i t  s imi la r  to 2225- 
2272 ' ,  v e r y  h a r d ,  l e a v e s  i : :n i fe  i n  a l m o s t  a l l  
i n s t a n c e s .  Cu t  b y  a b u n d a n t  1 - l O m m  w i d e  v e i n s  s f  
s o f t  w h i t e  c r y s t a l l i n e  m i n e r a l -  gypsum. 
I-ol:ally b r e c c i a t i n g  t h e  w a l l r c t c k .  Averg .  2 tI:t 3 
p e r  meter. A l s l : ~  a b u n d a n t  a m w p h c t u s  q u a r t z -  
e p i d o t e  a n a s t a m c ~ s i n g  v e i n l e t s .  S h a r p  u p p e r  a n d  
l o w e r  c o n t a c t s  to a b u n d a n t  ser ic /c t i lcwi  t e  
v e i n i n g  30 d e g s  tcl cc i r e  axis .  
Scme i n c i p i e n t  f e l d s p a r  d e v e l o p e d  i n  a d j a c e n t  
a n d e s i  t e vcl1 c a n i  c s  s u g o e s t  i n g  s o m e  i n g e s t  1. ng o f  
vcs 1 c a n  i c s b y i n t r us i v e . 

23313.5 2363 ANDES I TE LAP ILL I TUFF St  r onq  1 y Pcir p h y r  cab 1 ast i I: ; 
(7 12.2-72(:). 4 :) 1-2% d a c i  t e  f r a g m e n t s  5-3C)mm as p r e v i o u s l y  

d e s c r i b e d .  Dark g r e y  f i n e  g r a i n e d  m a s s i v e  
hmnogeneuus u n i t ,  e a s i l y  s c r a t c h e d  w i t h  1m:al 
h a r d e r  z o n e s .  Si m i  l a r  to 2272-23(35' - p r & a b l  y 
mud cwnpcment i n  m a t  r i :I;. 
E v e n l y  d i s t r i b u t e d  s u b r o u n d e d  p a l e  0.4 - 5 . 0 m m  
p o r  p t i  y r  1 1 8  b 1 as t s i n d ar k:er g r ey-g  r e e n  m a t  r i x , 
l o c a l l y  a n d  w e a k l y  b i o t i t e  t i n g e d  brclwn. 2354, 
e !I; a m p  1 e o f wh er e p or D t i  y r  o b 1 as t i c 
p o r p h y r i t i c ,  p o s s i b l e  c r y s t a l  faces, may 
r e p  r e s e n  t f e 1 d s p  ar p t i  e n  IX r y s  t s f r o m  w t i  i c ti 
p or p h y r  I:lb 1 as t i c car i g i n a t e . 
Very  d i f f i c u l t  t o  see a n d r s i t e  f r a g m e n t s .  Can 

1 60 k: m 6 r  e 

. .  
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u n l y  g u e s s  d u e  t o  d i s t r i b u t i o n  o f  
p D h y r o b 1 a s  t s . 

2363 2381.5 
(720.4-726. 1 s  

FELDSPAR PORPHYRY DACITE INTRUSIVE (magne t  i c l  
- Same a s  p r e v i o u s  F e l d s p a r  P o r p h y r y  D a c i t e  
i n t r u s i v e  b u t  w i t h  l o c a l l y  i n t e r m i x i n g  o f  
p y r l x l a s t  ics. 

A t  2371-2377' f i n d  b a n d s  o f  nctn f e l d s - p h y r i c  
t u f f  o r i e n t e d  a t  30 d e g s  t o  c o r e  axis. A g a i n  
f i n d  i n c r e a s e  p r e s e n c e  o f  q u a r t r - e o i d c i t e  
v e i n l e t s .  F e l d s p a r  p h e n o c r y s t s  p l e n t i f u l .  3-5% 
s c a t t e r e d  f i n e  0. 1-1. O m m ,  s u b h e d r a l  , s h a r p  lcawer 
c o n t a c t  a t  10-15 d e g s  to c w e  ax is .  S c l m e  f l c i w  
b a n d i n g  35-41 d e g s  to c o r e  axis. 

DACITE LAPILLI TUFF 
- O r  p h r a e t i c / b r e c c i a  a n d  s h e a r i n g  cm m a r g i n  o f  
d a c i t e i n t r us i o n  . 
L i g h t  , g r  e y  c 1 as t  sjuppor t e d ,  d a c  i t i c 
p y r o c l a s t i c .  Ciasts a n d  matrix v e r y  s imi la r ,  
d i f f i c u l t  to d i s c e r n  d i f f e r e n c e ,  c l a s t  
b w n d a r i e s  v a g u e .  Core good ,  i n t e r m e d i a t e  t n  
v e r y  hard, l e a v e s  k n i  f e  h e r e  a n d  t h e r e .  L o w e r  
c o n t a c t  d i  f f i c u l  t ,  a p p e a r s  g r a d u a l ,  f e l d s p a r  
phencn::rysts a p p e a r  w i t h i n  t h i s  i n t e r v a l .  C u t  by  
n::It:casictnal t h i n  c h l o r i t e  wavy v e i n l e t s .  Non 
m a g n e t i c  b u t  for  t h e  t h i n  c h l o r i t i c  v e i n s .  

A N D E S 1  TE LAPILLI TUFF W i  t t i  s o m e  t u f  f set: t i c m s  
(1 Oc c as i o n  1 d at:: i t i c f r ag men t s 1) c 1 ear 1 y 
p y r o c l a s t i c  ( l o c a l l y  bedded  t u f f : )  d a r k  g r e y  w i t h  
t i n g e s  o f  g r e e n  and  brown ( : ch l t : v i t e  a n d  b i o t i t e  
al. t e r a t i o n  w e a k ) .  L I x a l  l y  w e a k l y  f e l d s p a r  
pt-ryric,  i r r e g u l a r l y  s c a t t e r e d  s m a l l  .:: l m m  
f el d s p a r  11 r y s t  a1 s , v a r  y i ng abund  a n c  e . Har d n e s s  
w i d e l y  v a r i a b l e ,  l o c a l ! y  v e r y  h a r d ,  c a n ' t  b e  
sc r a t  c tied. 

.;, 3 4 .y, - .-, 3 I- 

f c1 l i a t im- i  ( b e d d i n g ]  a t  a r o u n d  5-10 d e g s  tci c o r e  
a :I; i s . S t i  ar p c o n  t a c t s . F r  e q  uen  t 1 y magne t  i c 
d i s s e m i n a t e d  m a g n e t i t e  or v e i n e d .  

& ~ ~ 9 5  has m c l d e r a t e l y  f o l i a t e d  a p p e a r a n c e ,  

2403-2412 B e d d i n g  c l e a r l y  d e f i n e d ;  f i n e  g r a i n e d  
bedded  a n d e s i t e  t u f f  o r i e n t e d  a t  31:) d e g s  to c o r e  
ax i s .  N o t e  a b s e n c e  o f  p h e n c i c r y s t s  or p.  b l a s t s .  

2425 N o t e  p r e s e n c e  clf cm scale l i g h t e r  d a c i t i c  
c 1 ast s . 
FELDSPAR PORPHYRY DACITE INTFIJSIVE 
- P o s s i b l y  some p h r a e t i c  b r e c c i a t i u n .  S imi la r  t i2  



c p r e v i o u s  i n t r u s i v e  28633-2381.3' Upper I: I>n t ac t 
20 d e g s  to ccwe  axis.  G e n e r a l l y  g r e y  co lc lur  - 
d a r k e r  c o l o u r s  p a t c h y  p r m b a b l y  d u e  t o  i n g e s t i o n  
o f  a n d e s i t e  v o l c a n i c s .  

2434 2453 
(742.4-748.2 :) 

ANDESITE LAFILLI TUFF 
- 5% d a c i t e  f r a g m e n t s .  B l a c k  c n l c l u r .  F r a g m e n t s  
a l i g n e d  35 d e g s  to c u r e  axis .  

2435-2449 F r a g m e n t s  l i g h t e r  colour t h a n  matrix. 
M i n o r  p a t  c ti  y p or p ti y r  ob 1 as t  s . 
2449-2453 b e d d i n g  45-50 d e g s  to 1:l:we axis. 
I nc  r eas i ng d ac i t e f r a g  men t c cmp on e n  t t awar d s 
b a s e  o f  s e c t  i on. 

DACITE-RHYOLITE LAFILLI TUFF - w e a k l y  a1 t e r e d  
- L i g h t  cc? lou red  f r a g m e n t s  ( w h i t e - p a l e  g r e e n  
w h i t e )  i n  d a r k  g r e e n  matr ix .  F r a g m e n t s  3 mm - 1 0  
cm.  A l t e r a t i c m  p y r i t e  2-4% a n d  s l i g h t  d a r k e n i n g  
o f  cc l re  ( I - h l c I r i t e / s e r i c i  t e >  24637-2468' p y r i t e  
15% d a c i t e  t u f f .  F r a g m e n t s  a l i g n e d  45 d e g s  to 
c o r e  ax i s . 
ANDESITE LAPILLI TUFF 
- Up t s  20% D a c i t e  f r a g m e n t s ,  w e a k l y  a l t e r e d .  
Grey-black:: co l c tu r  w i t h  f r a g m e n t s  d i s t i n c t .  
F r a g m e n t s  a l i g n e d  40 d e g s  to co re  axis .  S e c t i n n s  
up t o  12" w i t h  75% d a c i t e  f r a g m e n t s .  A l t e r a t i o n  
p y r i t e  2-5% d i s s e m i n a t e d  a n d  v e i n l e t s ;  weal:: 
c t i l u r i t e  and  ser ic i te .  

Core g e n e r a l l y  m o d e r a t e  h a r d n e s s ,  x l m e  h a n d s  are 
c h e r t i e r  t h u s  h a r d e r  i .  e 2493'. I = l : I r e  b r o k e n ,  
g e n e r a l l y  c:: l O c m  a n y  p i e c e .  C:ommcln py h e a l e d  
f r ac t u r  es . 

250(1)-2502p Ihar se t u f f , f i n e  1 ao i i 1 i t u f f , 
a n d e s i t e ,  dark:: a l t e r e d ,  d a c i t e ,  bedded  v a g u e l y  
a t  35 d e g s  to c o r e  axis.  

FELS I C: SLOKO DYKE 
- E x t r e m e l y  si 1 i c e s u s ,  w t i i  t e  c r e a m y  g r e e n  weak ly  
banded  i n t e r v a l  c u t  b y  t a n g l e d  networb:: o f  
c h l c i r i t e  by v e i n l e t s ,  appro!!;. 10% 

3"05-2509' -4 B r  s k e n  u p  f r a c t u r e d ,  d a r  k e r  , 
c o n  t a i n 5 x e n  o 1 i t ti  s IZI f w a  1 1 r oc k . 
P s e u d c t b r e c c i a t e d  t e x t u r e .  S h a r p  l u w e r  c l m t a c t .  



2518.5 257 1 
(7€8.1-784.2> 

DACITE LAFILLI TUFF S t r o n g l y  a l t e r e d  
M i n e r a l  H o r i z m  
- V a g u e l y  banded  bedded  py  r i c h  h a r d ,  d a r k  g r e y  
p y r u c l a s t i c  s t r o n g l y  s e r i c i t e ,  a l t e r e d  and  py 
i m p r e g n a t e d ;  m o s t  n o t a b l y  a t  251 1-2515' w i  tti 30% 
p y .  py  a p p e a r s  t o  b e  m o s t l y  s e c o n d a r y ,  c c c u r s  
a l o n g  f r a c t u r e s  and  b e d d i n g  p l a n e s  r e p l a c e m e n t .  
F r e q u e n t  q u a r t z  l e n s e s l e y e s  3 - 2 0 m m  w i d e  o r i e n t e d  
p a r a 1  lel  to b e d d i n g .  T r a c e  c h a l c o p y r i t e .  Gouge 
d a c  i t e f r a g m e n t s  s u r  r clunded b y  p y r  i t e. Some 
p y r i t e  t h a t  is banded  ( b e d d e d 1  b u t  c o a r s e  d a c i t e  
f r a g m e n t s  w i t t i  i t  - maybe t w o  f e e t  o f  
p s e u d o b a n d e d  p y r i t e  w i t h  o n l y  minsx- c 6 a r s e  
d a c i  t e  f r a g m e n t s .  

A 1 t er a t  i o n  - Sec t i on 
is prcabably  m i n e r a l  h o r i z o n ,  b u t  q u i e s c e n t  
i n t e r  V a l  t o  s h o r t  t h a v e  d e v e l  o p e d  good b e d d i  ng 
sul  p h i  d e s .  I n t e r e s t i n g  t h a t  assoc i a t  e d  w i  t ti 
p h ase a t  

p y r  i t e , ser i c i t e b 1 e e c  t i  i n g . 

f e 1 s i c v o  1 c. a n  i s m  . 
ANDESITE LAPILLI TUFF Weakly A l t e r e d  
- S t r c t n g l y  v e i n e d ,  c h l o r i t e ,  e p i d o t e  q u a r t z ,  
g a r n e t  v e i n s .  F a i r  1 y mass;. v e  hctmogenectus p a c k a g e  
Q f d ar k g r e y ( g r e y -g r e e n  :I a n  d es i t e p y r  oc 1 a s  t i c s , 
f r a g m e n t s  b a r e l y  v i s i b l e ,  h a r d  to d i s c e r n  f rom 
matrix; b e d d i n g  o n l y  v e r y  r a r e l y  e v i d e n t  
g e n e r a l l y  30-35 d e g s  t s  c o r e  axis. Q u a r t z -  
e p i d u t e - g a r n e t  v e i n s  a b u n d a n t ,  i r r e g u l a r ,  
a m n r  p tiouc, wti  i t e-gr e e n  ur a n  g e  p a t  c ties . 
P y r o c l a s t i c  p y r i t e  r i c h  f r a g m e n t s  l o c a l l y  
cclmmcrt, py  a l s o  i n f i l l i n g  many f r a c t u r e s .  
.> 5 4 .> - .;,e 4 4 . 5  DIORITE c l a s s i c  c h i l l e d  m a r g i n s ,  
c o a r s e  g r a i n e d  ( : f e l d s p a r  $4 pyrs:J;enes:)  i n t r u s i v e .  

2546-2" A 7  Weak p o r p h y r c l b l a s t  i c  d e v e l o p m e n t  mm 
s t a l e  s u b r o u n d e d  t o  sc tbangul  ar d a r  1:: 
p or p ti y r  mb 1 as  t s i n 1 i g h t er m a t  r i :r; , 
nun: 1 eat i ng a b  ~ L I  t m a  f i c ph e n  oc r y s  t s . 
c 6 r e  cmipctsed 15-20X o f  the q u a r t z - e p i d o t e -  
g a r n e t  v e i n  mater ia l .  

p oss i b 1 y 
Es t i m a t  e 

N o t e :  D i f f i c u l t  rcIcI:: to  d e t e r m i n e  t y p e .  Can 
u c c a s i o n a l  l y  see r e 1  i c t  f r a g m e n t s  w i t h  v a g u e  
p y r s x e n e  p t i e n o c r y s t s  and  a m y g d u l e s .  T h e  d a r  1:: 
g r e e n  c u l c t u r ,  i nhomsgeneous  texture i n  d e t a i  1 
( t io rncqenelx~s  i n  g e n e r a l  1 a n d  p y r i t e  f r a g m e n t s  
s u g g e s t  r m k  is a n d e s i t e  p y r l x l a s t i c .  

Abundance  u f q u a r  t z - e p  i d o t  e - g a r  n e t  v e i  n l  et5 
s u g g e s t  d a c i t e  i n t r u s i v e  n e a r b y .  



SULPHIDE INTERZECTION DESCRIF‘TIONs 

H H O R I Z O N  1784-1954’ 

1784’-1785.5’ (4al t a n  a n d  g r e y  ZnS, 75% ticlst 
r o c  I:: , 1 O%py 
1785.5-  17’30’ (4al w e l l  b e d d e d  w i t t i  c h e r t y  
b a n d s ,  15%py ,  40% host rclcI:: 
1790- 1796 ’ ( 5 a / G )  5% Dy m a s s i v e  to b e d d e d  
17’35-1831. 5’  (4a)  m a s s i v e  to b e d d e d ,  t a n  ZnS, 
a b u n d a n t  p y  25-40% 
1831.5-1834’  s o f t  f 01 ded  b e d d e d  a n h y d r  i t e w i  t t i  

1834-1867.5’  13:) m a s s i v e  py ,  mcl ldera te ly  
3-5%py 

b e d d e d ,  c p y  
1867.5-  186’3’ (4a )  
18G.3- 187 1 ’ ( 3c :I 
1871-1872.5’  i4aS 
1873.5-137’3’ ( 31: :I 

187’3- 1887.5’ 1: 3a l 

same as 17’36’ 
w i t h  minor  d i s s e m  ZnS 
same as 17‘36’ 
w i t t i  p a t c h y  c p y  
5% py, a l s o  b a r i t e ,  c p y  

1887.5-  1890 ’ (: 2 1) b a r  r e n  p y  
189(3- 1 ‘3(:)4 ’ (4a:) same as 1796’, h i g h  p y  15- 
SO%, var i ab 1 e 
1’304-1’31 1.5’ (;1/7a, b:) 30-60% c h e r t y  h o s t  rclc.l::, 
s i l i c i c  f r a g s  w i t t i  c p y  
1’31 1.5-1’320. 5’ (4a:) same as 1796’ , b u t  w i t  t i  
b a n d e d  a n d  d i s s e m  c p y ,  we1 i b e d d e d  w i  t t i  3(:!-35% 
P Y  
1.32(:). 5- 1924 9 (15:) w e l l  b e d d e d ,  yel.1ow Z n s  w i t h  
b a r i t e  
1.324- 11333 f (4a:) same as  1796’-30-35%py 
3. 1333- 1’333 I 

4 0 % ~ ~ ~  n o  hcsst r IX i:: 
1933- 1’340. 5 ’ Z7b:) S e r i c i t i c  b e d d e d  t u f f ,  5% 
d i s s e m  p y  
1’3.10. 5-1’348’ (: 3a :> same as 1933- 1’338 ’ 
1948- 1 Cj3.4 9 w e l l  bedded  c h e r t y  u n i t  w i t t i  
t r a c e  ZnS, 2-4% py.  

( 3a w e  1 1 b a n  d e d  p y -sp h -I: p y , 
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111 1 4 3  
(33 .8-43 .6)  

143 1 5 4  
(43.6-46. '3:) 

1 5 4  167  
(46. 9-50. 9 :I 

L s w e r  c o n t a c t  v e r y  i r r e g u l a r  as v e i n l e t s  i n  
s e d i m e n t s .  C o r e  m o d e r a t e l y  f r a c t u r e d  2-3 / fcmt  
FELS I C DYKE 
- P o s s i b l y  Slclkcl, s t r c m g l y  h y b r i d i z e d ,  l a r g e  
f a u l t  z o n e .  Dyke is s h e a r e d  a n d  e x t e n s i v e l y  cult 
by c h l u r i t i z e d  f r a c t u r e s  a n d  c o n t a i n s  
c ti 1 or i t i z e d  p a t  c ties . 
120-135 Dyk:e b r e c c i a t e d .  Q u a r t z  a n d / o r  p y r i t e  
v e i n l e t s  t h r I x i g h c u t .  P y r i t e  1-5% as 
d i s s e m i  n a t i # I n s  a n d  v e i  n 1 et s . 
135-141:) R e 1  i c t  f e l d s p a r - p l : ~ r p h y r y  d i c i r i  t e  dyC::e 
h y b r i d i z e d  by  f e l s i c  d y k e - d i m r i t e  f i n e  g r a i n e d  
a n d  m o t t l e d  i n  colour.  Abundant  f e l d s p a r  
c r y s t a l s  p a r t  o f  d i o r i t e .  Main p a r t  o f  f a u l t  
zclne 11 1-135, . 
Upper c m - t t a c t  o f  d y k e  v e r y  i r r e g u l a r .  L o w e r  
I:ontal:t 35 d e g s  to c o r e  axis. Core i n  zcme 
g e n e r a l l y  s h e a r e d  a n d  w e l l  f r a c t u r e d .  S h e a r i n g  
v a r i e s  f r o m  g e n e r a l l y  413 d e g s  t o  p a r a l l e l  to 
c or e a x i s . 
FELDSPAR PORPHYRY D I O R I T E  D Y K E  
- L s c a l l y  h y b r i d i z e d .  Dyke is p i x p h y r i t i c ,  g r e y  
blal-I:: a n d  l o c a l l y  c u t  b y  c h l a r i t e  v e i n l e t s  
a n d / o r  fe ls ic  d y k e  (Slok05 . F e l d s p a r  p h e n u c r y s t s  
1-4mm 10-20%. 146-148 S t r o n g  c h l m - i t e  v e i n i n g ,  
sclme b r  ec c i a t  i on  . 
148-149.5 H y b r i d i z e d  f e l s i c  dyI::e, c u t  by 
q u a r t z  v e i n l e t s  w i t h  p y r i t e .  Lclwer c o n t a c t  
i r r e g u l a r  appri-ix. 20-25 d e g s  t u  c o r e  axis .  Core 
m a s s i v e ,  1 f r a c t u r e / f o c l t .  

F I NE GRA I N E D  TUFFACEOUS SED I MENTS 
- S e d i m e n t s  g r e y i s h ,  f i n e  g r a i n e d ,  h c i r n f e l s e d  
a n d  b e d d e d .  Cut  by  c h l o r i t e  v e i n l e t s .  

1 G4.5- 1 67 S e d  i men t s b 1 e a c  tied and  e p  i d o t  i z e d  , 
c o u l d  b e  h y b r i d i z e d  by  f e l s i c  d y k e  (S lc rko : )  . 
Bedd ing  d i s g u i s e d  by  h u r n f e l s i n g  a n d  c h l o r i t e  
v e i n l e t s  b u t  appri:ix. 35 d e g s  to cmre axis .  thre  
moder a t  el y f r a c t u r e d  2-3 f r a c t u r e s /  f c a t  . 
FELDSPAR PORPHYRY-DIORITE-DYKE 
- G r e e n i s h  g r e y ,  p o r p h y r i t i c  w i t h  10-2(:)% 
f e l d s p a r  p h e n o c r y s t s  1 - l O m m .  Upper c l m t a c t  50 
d e g s  to c o r e  axis. F e l d s p a r  1 - l O m m  a n d  s t r o n g l y  
c t i l  or i t i z e d .  Matr i s g e n e r a l  1 y medi u m  g r a i n e d .  
Minctr q u a r t z  v e i n l e t s ,  61:)-90 d e g s  to c m r e  axis. 
2mrn-lOcm. Core b l o c k y ,  1 f r a c t u r e / f i x i t .  C n r e  
m o d e r a t e l y  h a r d ,  some k n i f e  l e f t  i n  c u t .  



2.18 259.5 NIXED ZONE o f  SEDIMENTS a n d  FELSIC D Y K E S  
(€9 .5-79 .11  F i n e  g r a i n e d  t u f  f a c e u u s  s e d i m e n t s  c u t  by 

h o r n b l e n d e  pc t rphyry  f e l s i c  d y k e s  - p o s s i b l y  
S l o k n  e q u i v a l e n t .  S e d i m e n t s  g r e y  to grey-blacl: :  
and  f i n e  g r a i n e d ;  h u r n f e l s e d .  B e d d i n g  
d i  st i n g u i s t i e d  b y  b l e a c h i n g  v e i n l e t s  a n d  
h o r n f e l s i n g  b u t  g e n e r a l l y  0-40 d e g s  t o  c u r e  
a x i s .  A v e r a g e  20-30 d e g s .  S e d i m e n t s  h a r d ,  c h e r t y  
I: mtpctnen t . 
235-248.5 H o r n b l e n d e  psrp t - ryry  f e l s i c  d y k e ,  
h y b r i d i z e d ,  u p p e r  e n d ,  1 i D w e r  c o n t a c t s  50 d e g s  t o  
c o r e  ax i s .  Cu t  b y  c h l o r i t e - q u a r t z  v e i n l e t s ,  
c c t  1 our v a r i a b 1 e d ci e t I:# h y b r i d i z a t  i on  , 
cciloiir g r e e n i s h  w h i t e  to g r e y  w i t h  10-15% 
ti clr n b 1 e n  d e p t i  e n  ctc r y s  t s I 0 .  5- 1 rnm 1 . 

n or m a  1 

250.5-251.5'  a n d  255-259.5' H o r n b l e n d e  p o r p h y r y  
d y k e s ,  c u t  by  q u a r t z - c h l o r i t e  v e i n l e t s ,  f i n e  
g r a i n e d  a n d  m o t t l e d  i n  collxir b u t  g e n e r a l l y  g r e y  
ti2 g r e e n i s h  w t i i  t e  i n  cctlocir. C o n t a c t s  a t  dyl.::es 
g e n e r a l l y  43-50 d e g s  to c o r e  ax is .  Cclre b l o c k y ,  
1 f r a c t u r e / f o c l t .  

.3 0 4 €8 I. 3 
(92.7-1%. 85 

F I NE 13% I NED CHERTY TUFFA1::EOUS SED I MENTS 
- Grey t o  p r e y i s t i  b l a c k  c o l u u r ,  f i n e  g r a i n e d ,  
h a r d  a n d  w e l l  b e d d e d .  B e d d i n g  30-40 d e g s  t c i  c n r e  
ax i s .  A v e r a g e s  35-43 d e a s .  to c o r e  axis. Zones  
o f  b l e a c h i n g  a n d  minor  ctilcsrite v e i n l e t s .  P y r i t e  
a p p r o x .  1% a s  d i s s e m i n a t i o n s  and  v e i n l e t s ;  minor  
b a n d s .  S e d i m e n t s  h a r d ,  c h e r t y .  S o m e  h o r n f e l s i n g  
of  s e d  i men t s. C o r  e moder a t  el y t IS, st r ong 1 y 
f r ac t ur e d  . 

DIORITE 
- Medium t u  c c t a r s e  g r a i n e d .  R i x k  is g r e e n i s h  
b l a c k  a n d  m a s s i v e ;  p y r o x e n e  ctill-wi t i z e d .  1Jpper 
c o n t a c t  is i r r e g u l a r  a p p r o .  €0-70 d e g s  ti:! 1:i:it-e 

a :I; i s . 
3(1)4-" " =,a7 D i o r i t e  is medium g r a i n e d .  

323.5-330 - H o r n f e l s e d  c h e r t y  t u f  f a c e c u s  
se d i men t s , t a n  c u 1 ctci r ed . 

- b e d d i n g  55 d e g s  to c u r e  ax is  
- d i o r i t e  cirlntac:t w i t h  s e d i m e n t s  v a g u e ,  

b u t  v e r y  f i n e  g r a i n e d .  
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337-425 D i  or i t e c oar se g r  a i  n e d  ; p y r o x e n e s  a n d  
fel d s p a r c r y s t  a1 s c ti1 or i t i z e d .  
v e i n i n g ;  a f e w  q u a r t z  v e i n l e t s .  

M i  n o r  e p i  d o t  e 

425-465 D i u r i t e  - medium g r a i n e d ;  b l l x k y  - 1 
f r a c t u r e /  f I m t  . 
465-493 D i o r i t e  - coarse g r a i n e d ;  b l o c k y  - 1 
f r a c t u r e /  f n o t  . 
4 13 3 - 4.3 E, F i n e  g r a i n e d  c o n t a c t  b e t w e e n  d i o r i  t e  
p h a s e s  . 
4’36-505 D i o r i t e  - c u a r s e  g r a i n e d ,  b1csck:y - 1 
f r a c t u r e / f t . 
505-510 D i o r i t e  - f i n e  g r a i n e d  w i t h  s 3 o m e  w e l l  
d i g e s t e d  x e n o l  i t h s  o f  s e d i m e n t .  

510-554.5 A n d e s i t e  d y k e ,  f i n e  g r a i n e d ,  b l a c k  to 
b l a c k  g r e e n  c o 1 6 u r  w i t h  l a r g e  ( l - l O m m ;  5-8X:).  
C t i l o r i t i z e d  ~ 1 1 : l t s - c r y s t a l s  g e n e r a l l y  cwctid 
s h a p e d  a n d  g e n e r a l l y  c i r c u l a r  z o n i n g  s u g g e s t s  
amygdcrl es. R o c  I:: 1 I X I C : : ~  11 ke d i  or i t e  b u t  cocrl d b e  
a n d e s i  t e  d y k e  or pc lss i  b l  y xencll i t h  a t  a n d e s i  t e  
flew. F i n e  g r a i n e d  c o n t a c t s  70 d e g s  t t s  c o r e  
ax is .  S u g g e s t  a n d e s i t e  d y k e .  I h re  m c l d e r a t e l y  
f r a c t u r e d  2-4 / foc l t ;  5r:)8-509’ c o r e  s h a t t e r e d .  

554.5-6 13’ D i o r i  t e  - c c l a r s e  g r a i n e d ;  
e q  cr i g r a n  ct 1 ar t u p o r  p t i  y r  i t i c w i t ti aug i t e 
p h e n l x r y s t s .  584.5-5’32.5’ a n d  6(:)9.5-613’ . Acrgi t e  
p h e n o c r y s t s  l(:)--X)% 1-4mm a n d  s l i g h t l y  t r a c h y t i c ;  
m a t  r i x med i urn g r a i n e d  . 
w i t h  1 f r a c t u r e / f l m t  e x c e p t  for 58C3-591’ Ccwe 
w e 1  1 f r a c t u r e d  3-5 f r a c t u r e s /  f cmt . 

I Z o r  e g e n  er a 1 1 y b 1 IX I:: y 

FELDSPAR PORFHYF?Y DIORITE 
- F i n e  medium g r a i n e d  matrix w i t h  5-20X f e l d s p a r  
p h e n o c r y s t s .  R o c k  g r e y  b l a c k  a n d  f i n e  g r a i n e d  i n  
c w - t t a c t  a u r e o l e .  Upper c m t a c t  45  d e g s  w i t h  613- 
633’ f i n e  g r a i n e d  p o s s i b l y  c o o l e d  m a r g i n  bmrder  
dyC::e - Few p h e n o c r y s t s  nl:ked i n  t h i s  area.  Maybe 
several  f i n e  g r a i n e d  c u n t a c t  p h a s e s  o f  t h i s  dyk:e 
as a n o t h e r  p o s s i b l e  c o n t a c t  a t  617’ a n d  628’. 
C c t n t a c t s  a l l  a p p r o x .  45 d e g s  to c o r e  axis. 

613-1333 Ihre b l o c k y  to w e a k ,  m o d e r a t e  f r a c t u r e  
1 t o  3 (623-630) f r a c t u r e s / f o o t .  
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680 777.5 D I O R I T E  
(207. 3-237. (:I :I - Medium g r a i n e d ,  b l a c k  g r e e n  c o l c t u r .  C o r e  

b l ~ x k y  1 f r a c t u r e / f c o t  e x c e p t  for i n t e r v a l s  681- 
693’ , 3-4 f r a c t u r e s / f o i : i t .  

721.5-72’3 C u n s i d e r a b l e  q u a r t z - c h l c v i  t e - e p i d u t e  
v e i  n l  ets. 

777.5 818.5 
(237.0-24’3.51 

FELSIIZ DYKE - prcabably Slokcl 
- Major s h e a r ,  FAULT ZONE.  Var ies  f rom mid g r e e n  
t o  t a n  g r e e n i s h - g r e y  c o l o u r ,  5-10% s t r u n g l y  
a 1 t er e d  (: ser  i c i t e / 1:: t i  1 rJr i t e 1) . Ma f i c s C h o r  n b I e n d  e 1 
1-3mm. I n  p l a c e s  m a f i c s  r e p l a c e d  b y  f u c h s i t e .  
784-790’ , 805-8 10’ 

777.5-8OC1.5’ Dyke m a i n l y  t a n  g r e e n i s h  g r e y  
ccllclur, p y r i t e  1-3% a n d  c o r e  m c t d e r a t e l y  
ser  i 11 i t i z e d  . 
80(:).5-805’ Dyke m a i n l y  mid g r e e n  c o l o u r  ; p y r i t e  
1-2% a n d  c o r e  w e a k l y  s e r i c i t i z e d .  

805-8 1 4 ’ 
r e p l a c e d  b y  q u a r t z .  F u c h s i t e  cizimmon as s p c i t s  i n  
b r e c c i a t e d ,  s h a t t e r e d  r o c k .  T h i s  is t h e  Main 
F a u l t  Zone. I ~ O U G E  cmnmctn. Gouge z o n e  p a r a 1  lel 
c o r e  ax is  w i t h  s l i c k e n s i d e s  i n  g o u g e  20 d e g s  tci 
C t z q e  axis .  Lclwer a n d  u p p e r  c o n t a c t s  dyC::e 
i r r e g u l a r  a p p r u x .  20 d e g s  t o  cm-e axis. 

D y k e s t r on g 1 y s t i  ear e d  , s t i  a t  t e r e d  a n  d 

N o t e :  main  FAULT 805-814’ 

D I O E I T E  
- 818.5-870 Fine-medium g r a i n e d .  
818.5-843 k r e  v e r y  f r a c t u r e d  5-12 
f r a c  t u r  es / f t m  t . 
870-8’32 Ihr e med i u m  t CI I: mar se g r  a i  ned  . 
843-307 C s r  e 1 f r ac t u r  e /  f omt 
907-9 18. 5 
892-918.5 F i n e  medium g r a i n e d  

4 f r a c  t u r  es/ f mcit 

FELSIC DYKE - SLOKO 
- S t r m g l y  h y b r i d i z e d ,  m i  xed w i t h  a1 t e r e d  
d i o r i  t e  (:cctcfil.ied:). E x t r e m e l y  f r a c t u r e d  !% b r o k e n .  
FAULT ZONE. 
Rare sl i c k e n s i d e s  n o t e d ,  w e 1  1 d e v e l o p e d .  T r a c e  
g o u g e  o n l y .  Dyke s t r img1 .y  s i l i c e o u s ,  v e r y  h a r d ,  
v a r i a b l y  c n l o u r e d  f r o m  1 i g h t  g r e e n - g r e y - b e i g e  to 
d a r k e r  b r o w n i s h  t i n t  ( b i o t i t e : ) .  Abundant  q u a r t z -  
c h l o r i t e  a n n e a l e d  h a i r l i n e  f r a c t u r e s  - c r a c k l e  
b r e c c  i a t  e d .  
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E s t i m a t e  a t  least  50% i n c m - p m a t e d  a l t e r e d  
DIORITE, d i o r i t e  s t r o n g l y  a l t e r e d ,  b l e a c h e d ,  
s i l i c i f i e d  w i t h  l c i c a l l y  a b u n d a n t  f i n e  r o u n d  
p u r p h y r o b l a s t s  rnlre,t p r c m i n e n t  a t  933-34’’ w h e r e  
d e g r e e  of  h y b r i d i z a t i o n  a p p e a r s  h i g h e s t .  

cI5 jL4-932 S t r i c t l y  d i o r i t e ,  r e l a t i v e l y  i n t a c t  

w i t t i  core s i z e  a v r g  4 c m .  Dark g r e y ,  f i n e  
g r  a i n e d  , g r  a d u a  1 c o n  t ac t s i n t o ti y b  r i d z cine. 

946-947 Minor I30UGE 

0- c (-1 - 8- 3,- 951.5 S o l i d  d y k e  mater ia l ,  v a g u e l y  banded .  

‘35 1 , 5-F cc 
m a r g i n ,  m o t t l e d  w i t t i  q u a r t z  i z l ~ i t s ,  ext. a p p r o x .  
5% c l c c t s  o f  v f g  p y r i t e .  

9a-1 Me1 a n g e  si 1 i c i f i e d  b r  e c c  i a t  e d  1 uwer 

D IORI TE 
- G e n e r a l l y  f i n e  g r a i n e d  dark:  g r e e n l g r e y  
homugeneous  m a s s i v e  i n t r u s i v e ,  same a s  s e e n  
a b o v e  t h e  f e l s i c  i n t r u s i v e /  f a u l t .  I h re  gol:ld, 
a v g  . 40-€(lc m p i  e c  es. 2-4 f i n e  f r ac t u r  es p e r  
meter. H a s  q u a r t z - c a l c i t e  v e i n s  1 p e r  3 meter 
a v e r a g e ,  3-20:m w i d e  w i t h  minmr ti:# t r a c e s  s f  
e p i d o t e , 
c h a l c n p y r i t e ,  l c ica l  l y  w i t h  h s r n b l e n d e  c r y s t a l s ,  
m m r e  p r n m i n e n t  v e i n s  a t  ‘379’,  984’, 990’, 
1(218. 5’ , 1(]24’ , 1(]28’ , 1(]2’3’ , 1(:)’3(:)’ . 

m a  4 n e t i t e , t i  e m  a t  i t e , p y r t i  o t i t e , p y r i t e , 

355-963 Mi xed up a p p e a r a n c e s ,  b a n d s  a n d  i:lcits 
o f c oar ser c ti 1 t x -  i t e r i c ti  m a t  er i a 1 t ti r oug t i  oci t , 
ac. 1: u m  p a n  i e d  by 2 - 3  d i s s e m i n a t  e d  p y r  i t e . 
‘36 3 -966 W ea I:: 1 y b i Q t i t e a 1 t e r e d  . L mr a 1 1 y 
v a g u e l y  b a n d e d  a s  a t  1(:)8(3-1(YX)’, 1 i g h t e r  b a n d s  
1-3 c m  w i d e  a n d  s l i g h t l y  c o a r s e r  g r a i n e d .  

1122’ B l e a c h e d  v e i n e d  i n t e r v a l  10’’ w i d e  to break:  
t tie 11 omp 1 e t e ml:ln o t on y Q f t t i  i s i n t r c i s  i v e  . Ouar t z - 
c a l c  i t  e v e i n e d .  

1170-1 176 Weakly p y r o x e n e  p h y r  i c .  3-4% f i n e  
s u b e u t i e d  r a 1 p y r  ox e n e  p t i  e n  I:IC r y s  t s , n o t  uric cmrnl:in 
t h r o u g h o u t ,  j u s t  a b i t  more predlr iminant  tiere. 
1200’ S l i g h t  i n c r e a s e  i n  c i v e r a l l  b l e a c h i n g  alclng 
t h i s  v e i n  i n  t h e  d i u r i t e  to g i v e  i r r e g u l a r  
p a t c h e s  o f  l i g h t e r  g r e e n .  

1218 - 1 0 ”  q u a r t z  v e i n  w i t h  3% s u l p h i d e  clI:lts, 
c a1 c i t e , magnet  i t e . 
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1225 - 1 ”  w i d e  l i g h t  g r e e n  c h l o r i t e - m a g n e t i t e  
v e i n .  
1240-1267 I n c r e a s e  o f  m a g n e t i t e  b e a r i n g  q u a r t z :  
v e i n s  w i t h  e p i d o t e ,  estimate 2 per  meter, 
a v e r a g e  3-4- I-m w i d e ,  40-50 t o  carwe a x i s .  

1260’ S l i g h t  l i g h t e n i n g  s f  g r e e n  colcur to e n d  
o f  u n i t .  N o  d i s c e r n a b l e  d e c r e a s e  i n  g r a i n  s i z e .  
Lcgwer c o n t a c t  is a 0.5m c h i l l e d  f r a c t u r e d  
a p h a n i t i c  c l m t a c t .  S i l i c i f i e d  a n d  v e r y  h a r d ,  n o t  
s c r a t c h a b l e .  N o t e  s m a l l  a n h y d r i t e  v e i n  j u s t  
b e l o w  c o n t a c t .  

F I NE GRA I NED TUFFAiZEOUS SEDIMENTS 
1267-1287 Dark g r e y  m a s s i v e  f g  t u f f  e x h i b i t s  
o n l y  r a r e  b e d d i n g  to 1281, t h e n  becomes  
g r a d u a l l y  c o a r s e r  g r a i n e d  a n d  b e t t e r  bedded .  
L l x a l  l y  c h e r t y  i n t e r v a l s  3-5cm w i d e ,  v e r y  h a r d ,  
c r e a m y  c o l o u r e d ,  e x a m p l e  a t  4272’. G e n e r a l l y  o f  
i n t  e r m e d i  a t  e h a r d n e s s ,  b a r e 1  y k n i  f e s c r a t c h a b l  e. 
Cclr e gcuztd, r a r e  f r a c t u r e  or q u a r t  z -ep i d o t  - m t  
v e i n s .  
Upper  c o n t a c t  s e m i - d i g e s t e d  b y  d y k e  o v e r  
1’ . L o w e r  c s n t a c t  is g r a d u a l ,  g r a d i n g  t u  c o a r s e r  
t u f f  t h e n  to l a p i l l i  t u f f .  

1278-1279 Elcccky w i t t i  s m a l l  FAULT a t  127’3’with 
3c m I: 1 a y e y  GOUGE. 
B e d d i n g  a t  127(3’ a p p r o x .  22 d e g s  t o  c o r e  axis;  
a t  1283’  apprl:rx. 33 d e g s  to c o r e  axis. ;  1286’ 
a p p r u x .  32 d e g s  t m  c o r e  ax is .  

1282-1287 C c m r s e n i n g  g r a i n  s i z e  t o  small 
l a p i l l i  l t x a l l y .  F r a g m e n t s  l i g h t e r  t h a n  muddy 
matrix. Graded  b e d d i n g ,  g r e a t  e x a m p l e s  o f  f i n i n g  
upward ,  t o p s  = t o p  o f  hcl le .  Weak p l ~ ~ r p h y r o b l a s t i c  
d e v e l u p m e n t  clver t o p  3 ’ .  Small r o u n d  avg .  l m m  

D A C  I TE-ANDES I TE-VOLCANOCLAST I I=-Tu f f a n d  Lap i 1 1 i 
T u f f  s i z e  F r a g m e n t s  
O v e r a l l  a f i n e  l a p i l l i  t u f f ,  c l a s t  s u p p o r t e d  
w i t t i  d a r k  f i n e  t u f f - m u d  matr ix ,  v a r i a b l e  
c h a r a c t e r  i t i e t e r c ~ g e n e o u s : )  . Clasts v a r y  f r c m  
d a c i t i c  t o  c l e a r l y  a n d e s i t i c  to t r a c e  s u l p h i d e  
c l a s t s .  (see e x a m p l e  a t  1289.3, p y r i t e ) .  S o f t ,  
e a r l y  s c r a t c h a b l e  b u t  for m c a s i I m a 1  d a c i  t e  
c 1 as t , w e a  I:: 1 y c t i  1 or i t i c . Bed d i n g t:w c 1 as t 
a1 i g n m e n t  a v e r a g e s  30-35 d e g s  tct core  axis. C o r e  
g o o d ,  r a r e  f r a c t u r e  a t  s h a l l o w  a n g l e  to c i w e  
a x i s  (5-1(3 d e g s : ) .  Rare s m a l l  q u a r t z - e p i d n t e -  
c h l o r i t e  v e i n  +/- m a g n e t i t e .  
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1 3 0 3 - 1 3 O G . 5  Mass ive  i n t e r v a l  s l u m p  d e b r i s  f l o w ,  
no b e d d i n g ,  n o  c l a s t  c l r i e n t a t i o n ,  s h a r p  lower 
c o n t a c t ,  g r a d u a l  u p p e r  t r aces  of r e d d i s h ,  f i n e  
tiemat i t e. 

1306.5-130'3 F i n e  g r a i n e d  TUFFACEOUS SEDIMENT, 
32 d e g s  to c t x e  axis  b e d d e d  s h a r p  q u a r t z  v e i n e d  
lower c o n t a c t  a t  32 d e g s .  

1309 1317 
c 399. (:)-4o 1 .4 > 

ANDESITE LAPILLI-TUFF O n l y  v a g u e l y  p y r o c l a s t i c  
m a s s i v e  i n t e r v a l  c l a s t s  s u b a n g u l a r  2mm - & m  
c 1 a s t  . 

c 

D I OF: I TE DYKE 
- M a s s i v e  g r e e n  g r e y  f i n e  to medium g r a i n e d  v e r y  
h o m o g e n e o u s  d y k e  p e p p e r e d  w i  t h f i n e  (.:: l m m )  d a r  1:: 
c ti 1 or i t i z e d  p y r 111 :I; e n  e s . 
F I NE G R A  I NED TUFFACEOUS SEDIMENT 
- Massive v e r y  f i n e  g r a i n e d  d a r k  g r e y  
t i o m o g e n e i x ~ s  t u f  f acecaus  s e d i m e n t s  w i t h  n n l y  r a r e  
t r a c e  o f  b e d d i n g  a t  1327' a n d  1329' ( c h e r t  
l i g h t e r  l c m  w i d e  b e d >  a t  1327' is v e r y  f a i n t  
t h i n  b u t  c o n t i n u c l u s  lame1 lae.  V a r i a b l e  h a r d n e s s ,  
g e n e r a l l y  i n t e r m e d i a t e  s c r a t c h a b l e  b u t  just. 

DIORITE 
- C h a r a c t e r i z e d  b y  amcwpticus 1 i g h t  a p p l e  g r e e n  
e p i d o t e  p a t c h e s  a n d  i r r e g u l a r  q u a r t z - e p i d c i t e  
v e i n l e t s ;  mverall a da rk :  g r e e n - g r e y  w i t h  l i g h t e r  
g 1 cmer l:tp mr p ti s 111 f f e 1 d s p  ar . I n c r e a s e d  f r al: t u r  i n 9 , 
t r a c e  sl i c k e n s i d e s  reveal movement r l m g t i l y  
p e r p e n d i c u l a r  t c t  ccare a x i s  d i r e c t i i m  (see 
1334 .5 '  5 

F I NE D A C  I TE-ANDES I TE-VOLCANOCLAST I C 
- M s d e r a t e l y  to E x t r e m e l y  A l t e r e d  ( s e r i c i t i z e d ,  
b l e a c h e d : )  ( to  m i n o r  d a c i t e l  

1342-1346 FAULT ZONE st rung-mt:tderat e. E l  e m e n t s  
o f  b r e c c i a s ,  g o u g e ,  a n d  SLOKO d y k e  i n  small 
amclunts.  M o s t l y  a b r o k e n  v e i n e d  a n d  g l x q e d  
s t r o n g l y  b l e a c h e d  a n d  a l t e r e d  p y r ~ ~ ~ c l a s t i c  as 
d e s c r i b e d  b e l c ~ w .  S1 i c1 : :e r i s ides  o f  f r a c t u r e  
s u r  f a c e s .  

Tan  -9 r e e n  p a 1 e c 01 cur e d , b 1 e a I: tied a n  d 1342-1355 
v e r y  h e a v i l y  s e r i c i t i z e d  u n i t  i n t e r p r e t e d  tI:i b e  
a f i n e  l a p i l l i  t u f f  o f  a n d e s i t i c  c o m p o s i t i s n ,  
e s t i m a t  e a p p r c t  x . 5 - 1 (1) % d a c i t i c f r a g men t 5 , 
s t a n d i n g  o u t  as 1 i g h t e r  y e t  a n d  n o t  s c r a t c h a b l e  
a s  i 5  t h e  res t .  



~~ ~~ 
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L c t c a l l y  c o n t a i n s  a p r o x .  2% t-< l m m  
l e u c c l x e n e / k a n l  i n i t e  s p e c k s ,  p a l e  ye1 l o w ,  
a n h e d r a l .  No b e d d i n g ,  b u t  v a g u e  s e n s e  cif 
o r  i e n  t a t  i o n  13 f c 1 a s  t s ( p ~ s s  i b 1 y s o m e w t i  a t  
f l a t t e n e d )  a t  40 d e g s  to c o r e  a x i s ;  becc1ming 
s t r  u n g e r  w i  t ti u n d e r  1 y i  nq 1 ess a1 t e r  e d  r m: I::. 
Ll:lcal l y  p u r p l  isti where  1~1i:its cw d i s s e m i n a t i o n s  
o f  h e m a t i t i c  material .  C l a s t s  v a g u e  a n d  v a r i e d ,  
g e n e r a l l y  d a c i  t i c  w h i t e ,  sub rc iunded  e l o n g a t e  a n d  
3-5mm. 

1355-1366 C o n t i n u a t i o n  o f  a b o v e  b u t  w i t h  
g r a d u a l l y  d e c r e a s i n g  cif a l t e r a t i o n  to nctw a 
1 i g ti t m e  d i u m g r e y mod e r a t  e 1 y t 111 s t r o n  g 1 y 
s e r i c i t e  a l t e r e d  c o a r s e  t u f f  - f i n e  l a p i l l i  
t u f f .  O r i g i n a l  r o c k  q u e s t i o n a b l e  - a muddy 
m a t r i x e d  a n d e s i t e  w i t h  minor  d a c i t e  seams m o s t  
l i k e l y ,  v e r y  s o f t  e a s i l y  s c r a t c h a b l e .  i 3 lou r  
v a r  i a t  i o n  s w i t ti i n t tie g r  ey -pur  p 1 e ti ema t i t i 1: 

b a n d s  mixed  w i t h  d a r k  g r e e n  mcwe c h l t z t r i t e  b a n d s  
m a k e  for d i s t i n c t i v e  a p p e a r a n c e  up c l o s e .  S t i l  1 
w i t h  2 4 %  v e r y  f i n e ,  d i s s e m i n a t e d  s m a l l  p a l e  
y e l l o w - w h i t e  s p e c k l i n g  u f  l e u c o x e n e / k a o l  i n i t e .  
Ihr e g o o d ,  2-3 f r a c t u r e s  p e r  meter , 3 q u a r t z -  
e p i d c d e  v e i n e  2-4cm wide .  

1366-1370 (416.3-417.6:) B a c k  to s t r s n g l y  
a l t e r e d ,  e x t r e m e l y  s e r i c i t i z e d  a n d  b l e a c h e d  t i 2  

p a l e  t a n ,  g r e y  g r e e n  c o l o u r .  Very soft, p o w d e r s  
u n d e r  k n i  fe. Appro:.;. 15% s m a l  1 a n h e d r a l  1 - 2 m m  
p u r p l e  d a r k  c l a s t s  o v e r  t o p  3', a l l  I:stmmmclnly 
a l i g n e d  a t  45 d e g s  t s  ctzire axis .  

1368.5-137(1 Cut by b r a n c h i n g  w h i t e  q u a r t z -  
c a 1 I: i t e v e  i n s  , p a r  a 1 1 e 1 i ng '' bedd  i n g  ". 

1372 1389 D I O R I T E  
- D a r  I:: g r e e n  m a s s i  v e  and  t1omi:igenei:ius i n t  r u s 1  v e  

C: t i  a r al: t e r i z e d  by  d i s t i n c t i v e v e  i n -a 1 t er a t  i on 
o v e r p r i n t i n g ,  l i g h t  g r e e n  i r r e g u l a r  netwisrk o f  
w e a k  1 y c a 1 c ar e m ~ s  c r i ssl: r t x s  i n g v e  i n 1 e t 5 w i t ti  
a1 t er a t  i Iztn r i m s  . Luc a1 1 y magnet  i c (: magnet  i t e i n 
v e i n s : ) .  Vague  b a n d i n g  clver tcip 3' . 

(418.2-423.4:) w i t h  s h a r p  b u t  somewhat d i g e s t i n g  c c l n t a c t s .  

DACITE - ANDESITE TUFF 
- A 1 iqht -medium g r e y  t iomogenecus w e a k l y  bedded  
t u f  f a c e o u s  u n i t ;  c m n p o s i t i o n  s o m e w h e r e  b e t w e e n  
d a c i  t e  a n d  a n d e s i t e .  H a r d e r  t h a n  p r e v i o u s  
t u f f l l a p i l l i - t u f f  w i t h  less m a f i c s .  O n l y  r a r e l y  
a r e  d i s t i n c t  b e d s  (13'33' e x a m p l e )  b u t  o v e r a l l  
s t r o n g  s e n s e  of a l i g n m e n t  a t  35-45 d e g s  to ccwe 
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ax i s .  F:are l a p i l l i  s i z e d  h a r d  p a l e  d a c i t i c  
f r a g m e n t  . 

, 

COARSE D A C  I TE PYR0C:LAST I C W I TH SUBVOLCAN I C 
INTERVALS, QUARTZ-FELDS P H Y R I C  
- H e t e r o g e n e o u s  pal: k a g e  o f  v e i n e d  d a c  i t e d y k e  
w i t h  i r r e g u l a r  i n t e r v a l s  o f  v o l c a n i c s  p r i m a r i l y  
r ti y o-d a c i t e w i t ti m i n or a n  d es i t e / d i or i t e . 
C o r r e s p m n d s  t c r  1189.5-1256' "Dac i  t e  Rtiyol i t e  
Pyrslc 1 a s t  i 1 x 3 ' '  o f  TCU-90-22, as dl:les u n d e r  1 y i  ng  
i n t e r v a l .  
E s t  i m a t  e appro :< .  20/80 d a c  i t e 
i n t r us i v e  /e x t r u s  i v e  r a t  i o . 
S t r o n g l y  v e i n e d  w i t h  q u a r t z - e p i d o t e  v e i n s  
r e s t i n g m a  i n 1 y w i t t i  i n i n t r 1-1 s i v e a p ti a n  i t i c 
p i x  t i clns. 
I n t r u s i v e  p o r t i o n s  p a l e  w h i t e - g r e y / g r e e n  a n d  
v e r y  h a r d  si 1 i c e o u s ,  v e i n e d .  

1407-1407.8' chunl:: o f  d i m i  te.  
F r a g m e n t s  r a n g e  f r o m  t u f f  s i z e d  t s  a p p r o x .  10cm 
a n d  a f r e q u e n t l y  d i  f f i c u l t  to d i s c e r n  f r o m  
s u b  vca 1 I: a n  i I: d y k e 1 e t s . F r  a g men t s m a  i n 1 y a p  ti a n  i t i I: 
v e i n e d ,  s i l i c e o u s  bru1::en up a n d  l y i n g  i n  t h e  
t u f f  matrix.  B e d d i n g  a p p e a r s  to b e  20-3C) d e g s  t o  
c n r e  axis  s u g g e s t i n g  a s l o p e .  

DACITE COARSE TUFF t 1:; L a p i  11 i T u  f f 
- R e 1  a t  i v e l  y m a s s i  v e  a n d  hsmogeneous  coarse t CI f f 
( 1 0 %  or 1 . e ~ ~  l a p i l l i  s i z e d  c l a s t s ) ;  p e r c e n t a g e  
o f  l a p i l l i  s i z e d  c l a s t s  i n c r e a s e s  be low 141.4.5'. 
I n t e r m e  d i a t  e ti ar d n e s s , 
Core g o o d ,  r a r e  f r a c t u r e  s c c a s i c l n a l  (2 p e r  
meter q u a r t z - e p i d o t e  v e i n  2 - 3 0 m m  wide .  1413' 
and  down f i n d  weal:: g r e e n i s h  t i n t  d u e  to c h l o r i t e  
i n c r e a s e ,  p o s s i b l y  a s l i g h t l y  m m e  i n t e r m e d i a t e  
scur  I: e. 
Bedd ing  r a r e  b u t  mcldera te  common c fa s t  a l i g n m e n t  
a t  25-3(:) d e g s  to c o r e  axis .  

I:: n i f e sc r a t  c t i  a b 1 e . 

1416-1423 F e l d s p a r  p h y r i c  3-5% f i n e  l m m  
a n  t i  ed r a 1 
s p e c k s  a n d / o r  p a t c h e s  i n  t h e  h a r d  g r e e n  
c h l o r i  t i c  mat r ix .  I n c r e a s e d  h a r d n e s s  b e l o w  
1416', l i k e  1394-14(Y3'; l o r _ a l l y  m a g n e t i c .  

f e 1 d s p a r c r y s t a 1 s . A 1 sn 5 m a  1 1 t i  e m  a t  i t i c 

1 4T7- -- 1 423 P y r  m: 1 as t i I: su 1 p t i  i d e f r a g  men t s , 
p y r i t e  a1 o n g  w i t  t i  s o m e  u n u s u a l  a p p l e  g r e e n  
e p i  d o t e - q u a r z t  . 
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1423 1.142 MIXED D I O R I T E  A N D  DACITE 1RHYO-DACITEI LAPILLI- 
1433.7-433.5) TUFF 

- A h e t e r q e n e m i s  m i x t u r e  o f  t h e  coarse 
p y r c l c l a s t i c  s e e n  a t  13'Z~4-1408~ a n d  a d a r k  
m a s s i v e  s i l i c i f i e d ,  h a r d  d i o r i t e  as s e e n  1372- 
138'3' w i  t t i  i ts f r e q u e n t  q u a r t z  - e p i  d o t e  
v e  i n i n g /a 1 t er  a t  i cm ; 5 t i  ar p c cm t ac t s , 1 oc a 1 1 y 
c h i l l e d  m a r g i n s  o n  t h e  d i m r i t e .  

1423-1425.5 D i o r i t e ,  i n t e r m e d i a t e  to extreme 
tiar d n e s s .  

14"' ~ 4 . 5 -  1 42'3 
e x t r e m e l y  h a r d ,  w i t t i  s u b - v c i l c a n i c  d a c i t e  as 
w e 1  1. 

S t r on  g 1 y v e  i n e d  D a c  i t e p y r  oc 1 as t i c , 

1429- 1432 D i  1:Ir i t e 
1432-1434 D a c i t e  p y r o c l a s t i ~ z .  
1434- 1435 D i  or i t e 
1435-1435.8 D a c i t e  
1435.8-1436.8 D i  or i t e 
1 436.5- 1 438.0 D a c  i t e w i t t i  s t r o n  g e p  i d o t  e a 1 t er e d  
f r a g m e n t s  a n d  2% a n t i e d r a l  p y r i t e  f r a g m e n t s .  
1438-1442 Very  h a r d  DIORITE w i  tti p a t c h y  e p i d o t e  
a 1 t er a t  i on . 

1442 1465.5 
< 43'3.5-446.75 

1465.5 1527.5 
(446.7-465.61 

DACITE LAFILLI-TUFF 
- C l e a r l y  f r a g m e n t a l  medium g r e y  w i t t i  s l i g h t  
1 c~: a1 v a r  i a t  i o n s  d u e  t o ser i c i t e ur c t i  1 or  i t e. 
40-8(:)% l a p i  11 i s i z e d  s u b r s u n d e d  f r a g m e n t s ,  
l i g h t e r  g r e y - c r e a m y  c o l o u r e d  t h a n  d a r k  g r e y  
t u f f a c e o u s  matr ix ,  g e n e r a l l y  matrix s u p p l w t e d .  
Very  t s  l o c a l l y  i n t e r m e d i a t e l y  h a r d ,  l i g h t e r  
c l a s t s  mcve f e l s i c  c o n s i s t a n t l y  l e a v e  k n i f e .  
Rare dark:  g r e e n  a n d e s i  t e / d i o r i  t e  c las t  apprmx.  
1-3%. 
Ccve  golsd, weaC::ly f r a c t u r e d ;  appro:?;. 1 q u a r t z -  
e p i d c l t e  v e i n  p e r  2 meters, q u a r t z - e p i d o t e .  
S h a r p  l m w e r  c o n t a c t ,  s e m i - d i g e s t e d  v q u e  u p p e r  
c m - ~ t a c t  . 
Cclmmon c l a s t  a1 i g n m e n t  s u g g e s t s  b e d d i n g  a t  28-33 
d e g s  to core axis.  

MIXED DACITE PYROCLASTICS A N D  DACITE SUB- 
VOLCANIC DYKES 
- Very  h e t e r c q e n c u s  p a c k a g e  o f  d a c i t e  l a p i l l i -  
t u f f s  a n d  d a c i t e  a u t c i b r e c c i a t e d  d y k e s  c h u r n i n g  
t tir uugti a n d  i n c o r  p o r  a t  i ng  t h e  p y r  o c  1 ast  i I: 5 .  The 
n o n - e x t r u d e d  d a c i t e  a p p e a r s  a s  a p t i a n i t i c ,  
g e n e r a l l y  l i g h t e r  c o l o u r e d  t h a n  t h e  v o l c a n i c s ;  
s h o w s  l i t t l e  or n o  p r e f e r r e d  o r i e n t a t i i m ;  c u t  by  
f r e q u e n t  v e i n s  q u a r t z ,  e p i d o t e  +/- m t ,  c h l ;  
c o n t a i n s  up  ti:* 25% f e l d s p a r  p h e n u c r y s t s .  



The  e x t r u s i v e  D a c i t e  is a l a p i l l i - t u f f ,  d a r k e r  
g r e y ,  l m a l l y  s c r a t c h a b l e  b y  k n i f e  a l o n g  
ser i c i t e-c ti 1 cir i t e a1 t er  e d  t u f f ac eous mat r i .r; , 
F r a g m e n t s  v a r i e d  f rom d a c i t i c  t o  a n d e s i t i c .  

S y s t e m  is p r o b a b l y  much l i k e  t h e  " t u u t t i p a s t e  
t u b e "  i m a g e ,  t h e  "ncln e x t r u d e d "  material 
d e s c r i b e d  a b o v e  is p r o b a b l y  i n  f a c t  b e i n g  
s q u e e z  e d  t ti  r oug ti  e x  i st i nq p y r  OIL: 1 as t i c s . 
1465.3-1486 L i g h t e r  c c i l o u r e d  - l i t e  g r e y - b u f f  
g r e e n ,  p r o b a b l y  d u e  t o  i n c r e a s e d  s e r i c i t e  
a 1 t er a t  i o n  , c~t: c as  i on a 1 c a 1 c ar e ou s ve i n . 
1486-1502 P r  imar i l y  c 1 ear 1 y p y r u c  1 ast  i c  d a c i  t e ,  
f i n e  l a p i l l i  t u f f  w i t h  o c c a s i o n a l  d m - s c a l e  g o b s  
o f  ttie f e l d s p a r  p h y r i c  s u b v u l c a n i c s .  B e d d i n g  
i n d i c a t e d  a t  40-45 d e g s  to c c i r e  axis. 

1502-1514 Approx. 20% f e l d s p a r  p h e n o c r y s t s  1- 
2 m m  s u b t i e d r a l  w h i t e  c r y s t a l s  a f l o a t  i n  a n  
a p t i a n i t i c  to f i n e  g r a i n e d  s i l i c e o u s  m a t r i x ,  v e r y  
mctt t 1 e d  a n d  i r r e g  LI 1 a r w i t ti p a t  1: ties o f p ci r p 1 i s ti 
C h e m a t i t i c S  material ,  f r e q u e n t  f i n e  
d i ~ 1 :  ctn t i ncicus f r ac t u r  es, d a r  k . 
1 5 1 4- 1 527.5 
belclw 1520,. 

F y r  01: 1 as t i c , a 1 t er e d  a n  d b 1 e a c  tied 

DAC I TE DYKE - FELDSPAR PHENOCRYSTS 
- Banded s i l i c e c t u s  a p h a n i t i c  d y k e ,  l i g h t  g r e y ,  
m a s s i v e  o v e r  t u p  6 ' .  Belctw 1534, are  
ini:l:irporated scime t u f  f a c e c u s  b1cii:ks a n d  q u a r t z -  
I: t i  1 u r  i t e v e  i n / p a t  c ties , 
Upper 1:ontact s h a r p  b u t  b r o k e n ,  cmre g r o u n d  up  
( r m m d e d : ) .  2.5" d i s r i t e  d y k e l e t s  c u t s  s h a r p l y  
t h r s u g t i  a t  1533' a c r o s s  f e l s i c  b a n d i n g .  
B a n d i n g  o r i e n t e d  40 d e g s  ti:I c o re  axis. L o w e r  
c o n t a c t  s h a r p ,  45 d e g s .  ti:; c o r e  axis .  

t i  y b r i d i z e d  . 

DIOEITE 
- Dar I:: g r e e n ,  m a s s i v e  a n d  t icimiqeneixts f i n e  
g r a i n e d  i n t r u s i v e .  V a r i a t i c i n s  i n  g r a i n  s i z e ,  
c o l c I u r ,  p c t r p t i y r i t i c  n a t u r e  a l l  f a i r l y  m i n i m a l .  
C o l o u r  1clc:al l y  f a d e s  to 1 i g t i t e r  g r e e n  a d . j a c e n t  
t o  ttie ccsmmirin mm t o  cm s c a l e  c t i l s r i t e  +/-  q u a r t z  
v e i n s .  V e i n i n g  by  c h l . o r i t e  +/-  q u a r t z  commi:in, 
t h i n  mm to cm s c a l e  w i d e  w i t t i  t h i n  b l e a c h e d  
a l t e r a t i o n  v e i n s  commonly a t  45-6(1 d e g s  tci core 
ax i s .  V a r i o u s  p h a s e s  o f  i n t r u s i o n  l e a v e  us w i t h  
QC c as i o n  a 1 i n t er -p LI 1 s e c on t at:: t s , w e  a k 1 y c t i  i 1 1 e d  
m a r g i n s ,  s o m e t i m e s  marked b y  f i n e  b i o t i t e  brown 
p r e s e n c e .  T r a c e  s u l p h i d e s  u s u a l l y  v e i n  



a s s o c  i a t  e d  p y r  i t e . 
1554 FAULT - I ~ R U S H  ZONE o v e r  3" rock f r i a b l e  and  
broI::en, nct d i s t u r b a n c e  w i t h  s u r r o u n d i n g  r o c k .  

1 55 1 D i or i t e / d i or i t e p h ase c cant ac t , 
mar g i n o n  t o p  . 
15GO-1564 B a n d i n g  o f  d i o r i t e  a t  apprc lx .  GO d e g s  
to 1:m-e axis. 

c h i 1 1 e d 

1 575 
t u  1 0 / m .  

Wea 1: i n 1: r ease w i t t i  v e  i n i n g / f r a c  t u r  i n g up 

15'33 P h a s e  c c t n t a c t ,  u p p e r  p o r t i o n  l a t e r .  

1606-160'3 D i s t i n c t  i n t e r v a l  b a n d i n g  50-6(3 d e g s  
to c o r e  axis. 

"1655 N o t e  c o a r s i n g  g r a i n  s i z e ,  i n d i v i d u a l  
c r y s t a l s  sclme e a s i l y  s e e n ,  v i  t r e u u s ,  m i 1 : a t : e i x t s  

p l a t y  c l e a v a g e  su r f aces ,  o c c a s i o n a l  i n t e r v a l s  
w i t h  l i g h t e r  f e l d s p a r  g1omeri:ipI~rphs. 

1670 Coarser y e t  1-2mm s i z e  c r y s t a l s .  

1675 C a l c i t e  v e i n / v e i n  b r e c c i a  a t  20 d e g s  t o  
c m r e  axis,  b l e a c h i n g  a n d  c a l c i t e  i m p r e g n a t i o n  o f  
suru1:iunding d i i > r i  te .  Core b a d l y  b r o k e n .  

1702 P a t c h y  q u a r t z  v e i n  w i t h  p a t c h i e r  l i g h t e r  
g r e e n  c h l o r i t e  al. t e r a t i c m .  

17 17- 17 18 Th i n FAULT, m i  n o r  1: 1 a y e y  GOUGE, t r a c e  
s u l p h i d e s  (:pyT. 

1 769 
m a r g i n  a l t e r a t i u n  a t  b a s e  o f  uppermisst  d i t s r i t e .  
1760' D i l s r i t e  becomes  f i n e  g r a i n e d  a n d  h a r d e r ,  
mmre k n i f e  r e s i s t a n t ,  d i f f i c u l t  to s c r a t c h .  

N s  t e d i or i t e / d i or i t e c on t a c  t t o b i 1:t t i t e 

17€0-1130(:) V e r y  m a s s i v e  a n d  ticimcqene1:us 
e a u i g r a n u l a r  f i n e  g r a i n e d  d a r k  g r e y  w i t h  
s i g n i f i c a n t  less  g r e e n  ( : c h l u r i t e T  , s i g n i  f i c a n t l y  
less v e i n i n g  or f r a c t u r i n g .  

1800 B i o t i t i c  v e i n e d  w i t h  minisr p y  ("4% o v e r  
1':) D i o r i t e / d i s r i t e  c o n t a c t .  B e l o w  1€3(X) d i c i r i t e  
is g r e y - b l a c k  g r e e n  a n d  f i n e r  g r a i n e d  y e t .  Very  
f r a c t u r e d  g r a i n e d  w i t h  i n c r e a s e d  h a r d n e s s ,  
d i f f i c u l t  tcc s c r a t c h ,  l o c a l  s m a l l  scale  
h e t e r c q e n e i  t y ,  i n t e r v a l  m i x i n g  o f  d y k e .  Lcnwer 
c c r n t a c t  w e a k l y  c h i l l e d ,  f e l d s p a r  p h y r i c ,  s h a r p .  
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TULSEQUAH CHIEF D i  st r i c t ATL I N !?2e,ertr -------------------------------------- I----- 

1833 183'3 COARSE DACITE - RHYOLITE LAPILLI TUFF - 
(558.7-560. 6 )  FELDSPAR PHYR I C 

- Coarse f e l s i c  p y r o c l a s t i c  w i t h  l i g h t  g r e y  t o  
o f f - w h i t e  b r o k e n  s i l i c e u u s  c l a s t s  l m m  ti3 1 5 c m  
d i a m e t e r  w i t t i i n  dar1::er g r e y - g r e e n  t u f  f a c e n u s  
m a t r i x ,  m inor  c h l o r i t e  v e i n i n g  a n d  a l t e r a t i o n  cif  
matrix. D a r k  matrix s o f t e r  t h a n  f e l s i c  c l a s t s ; ,  
c l a s t s  h a r d e r  t h a n  k n i f e .  Vague s e n s e  of  b e d d i n g  
t h r  oug t i  c mnmctn or i e n  t a t  i on  of  c 1 as t  s a t  45 d e g s  
tcl t:l:Nre axis.  Lower cl:ritat:t v a g u e ,  somewhat 
d i g e s t e d  by  d y k e  o v e r  l as t  2'. S u b t i e d r a l  mm s i z e  
f e 1 d s p  ar wh i t e p ti e n  01: r yr; t s sc a t  t er e d  t ti r wit ugh 
matrix a n d  c l a s t s ,  "10%. 

183'3 1 8 4 5  
~560.6-562.4:) 

1848 1858 
(563.3-566.31 

1858 1877 
(: 366.3-572. 1 :I 

D I O R I  TE 
- F i n e  n r a i n e d  n e a r  b l a c k  d y k e  as d e s c r i b e d  
a b o v e  1833' . L o w e r  c c t n t a c t  s t i a r p  a n d  c h i  1 l e d  a t  
46 d e g s  t c t  cm-e  axis. 

DAiZITE - RHYOLITE PYEOlzLASTIC 

- A s  d e s c r i b e d  1833-183'3',  b e d d i n g  sm-newhat 
b e t t e r  d e f i n e d  a t  48-50 d e g s  to cm-e  axis .  Upper 
and  l o w e r  c c m t a c t s  s h a r p ,  lower a t  50 d e g s  t o  
c n r e  axis .  

D I OR I 1-E 
- Same un i t as 1839- 1845' . Luwer c cmt a c  t f a i n t  
b u t  v e r y  s h a r p  a t  58 d e g s  t u  cm-e axis. 

D A C  I TE IZOARSE TUFF-F I NE LAP I L L  I-TUFF, FELDSPAR 
F H Y  R I C 
- U n l i k e  a b o v e  D a c i t e  p y r o c l a s t i c  t h i s  clne is 
f i n e r  a n d  mclre t i o m o ~ e n e l > u s / m a s s i  v e .  L i g h t  g r e y  
w i  tti 1 - 2 m m  s i r e  cc1mrncln f e l d s p a r  s u b h e d r a l  
c r y s  t a 1 s or g 1 m m e r  ~ s p  or p ti s . F i n e  g r a i ned ;, 
s i l i c e o u s  a n d  v e r y  h a r d ,  l eaves  k n i f e  i n  a l l  b u t  
t ti e s I. i g ti t 1 y c mi r se r i n t e r v a  1 s . F r  ag men t s 
d i f f i c u l t  tm d i s sce rn  a f t e r  1860', v a g u e  i s u t l i n e s  
s u g g e s t  a matrix r i c h  l a p i l l i  t u f f .  L o c a l  
s u g g e s t i o n s  o f  b e d d i n g  a t  55 d e g s  t o  cc,re ax is ;  
examp 1 e a t  1863. 
P c t s s i b l y  xme c l a s t s  a r e  bomb s i z e d  h u t  w i t h  
boundar  i es i n d i  st i nu: t . 
1858- 18150 F;:esemb 1 e5 Dac i t e r t i  yo1 i t e? 1) n o t e d  
abclve w i t h  i t s  d i s t i n c l y  d a r k e r  c t i l c w i t i c  
matrix. A v e r a g e  1 q u a r t z  v e i n  p e r  meter 2-4cm 
wide  c u t t i n g  c o r e  a t  40-60 d e g s ,  1m:a l ly  
b r e c  c i a t  i n g . T r  ac e s u  1 p t i  i d e s , w ea I:: 1 y 
d i s s e m i n a t e d  ..r ' lmm e u h e d r a l  py .  T r a c e  tci minctr 
r e d d  i s t i  t i  emat i t e b 1 o b s  . 
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1874-1877 L a r g e  w h i t e  q u a r t z  +/- c a l c i t e ,  
c h l o r i t e  v e i n ,  c u t s  c o r e  at 15-33 d e g s  t o  core 
a x i s .  

1877- 1353 
(572.1-535.3) 

DIOEITE 
- Same as p r e v i o u s  d i o r i t e s ,  a d a r k  g r e y - g r e e n  
humcqeneous  m a s s i v e  i n t r u s i v e  o f  f i n e  t o  medium 
g r a i n  s i z e .  H a r d n e s s  v a r i e s  frlxn i n t e r m e d i a t e  t o  
v e r y  h a r d ,  1 1 x a l l y  l e a v e s  k n i f e ,  h a r d e r  
i n t e r v a l s  u s u a l  a s s ; o c i a t e d  w i t h  q u a r t z  v e i n i n g .  

1877-1902 F r e q u e n t  t h i n  q u a r t z  C + / -  c a l c i t e -  
c h l o r i t e - e p i d o t e )  v e i n s  t h i n  1-2mm and  a t  
v a r  i c u s  a n g l e s  to c l x e  axis,  5-6 p e r  meter. 
Upper c o n t a c t  d i g e s t e d  o v e r  t o p  2’, c h i l l e d  a n d  
f i n e g r a i n e d , b 1 a c 1:: . 
1885 Small 3 z m  w i d e  c a l c i t e  v e i n  at  25 d e g s  ti2 
c c v e  axis.  Luwer c o n t a c t  s h a r p  a t  45 d e g s  t i x i  

c o r e  axis. Weakly b l e a c h e d  o v e r  las t  2mm.  
Unusua l  i n  t h a t  v e i  n l  et s o f  u n d e r  1 y i  ng r tiyu- 
d a c i t e  s n a k e  up  s e v e r a l  c m  i n t l 2  t h e  d i s r i t e .  
P u s s i b l y  a l a t e r  f e l s i c  d y k e  r i g h t  a t  c u n t a c t .  

DACITE - RHYOLITE - LAPILLI - TUFF 
- Coarse a n d  L o c a l l y  F e l d s p a r  P t i y r i c .  C:l:i,arse 

ma.trix s u p p n r t e d  l a p i l l i  o f  d a c i t e  +/- r h y o l i t e  
.? c c m p o s i t i o n  w i t t i  m c l t t l e d  m a r b l y  a p p e a r a n c e  d u e  
to d i f f e r e n c e s  b e t w e e n  c l a s t  a n d  matr ix ,  same 
u n i t  a s  d e 5 c r i b e d  a t  1833-1839’. 
Clasts are  l i g h t  c r e a m y  g r e y  t s  p a l e  g r e y - g r e e n  
i n  c o l o u r ,  s i l i c e l z l u s  a n d  h a r d e r  t h a n  k n i f e ;  
c l a s t  b o u n d a r i e s  u s u a l l y  i n d i s t i n c t ,  s i z e  r a n g e s  
f r u m  I m m  to 81x1~1, making  i t  n o t  q u i t e  a s  coarse 
as 1833-1839’ i n t e r v a l .  Matrix medium to dark: 
g r e y  f i n e  t u f f ,  g e n e r a l l y  sof te r  a n d  
s c r a t c h a b l e ,  p u s s i b l y  more a n d e s i t i c  i n  
iziztmposi t i c i n .  Bedd ing  r a r e ,  best d e s c r i b e d  by 
commcm c l a s t  o r i e n t a t i o n  o f  35-45 d e g s  to c o r e  
a Y; i s . 
1953-1953.6 Small f e l s i c  d y k e  r i c h t  a t  c c m t a c t  
g r e y - p a l e  g r e e n  w i t h  e p i d c l t e  a1 terat i im,  q u a r t z  
e y e s ,  a n d  a b u n d a n t  small t h i n  v e i n l e t s .  L o w e r  
1: o n  t ac t v a g u e .  

FINE LAPILLI TUFF 
- Clas ts  s u p p s r t e d  w i t h  matr ix  a n d  c l a s t s  o f  
m i  xed  DACITE ANDESITE, s imilar  cizlmpositit::in, 
g i v i n g  m u c h  more homcigeneous a p p e a r a n c e ,  si:ffter 
t h a n  s u r r o u n d i n g  ml:gre f e l s i c  material ,  e a s i l y  
s c r a t c h a b l e .  C i m t a i n s  “2-4% o n l y  o f  t h e  p a l e  
f el si 1:: f r a g m e n t s .  



' D r i l l  Hole Record COMINCO LTD. Page 16 of 25 

S p e c k l e d  w i t h  s m a l l  i n c o n s p i c u i m s  h e m a t i t e  
g r a i n s .  P o s s i b l y  MIXED DACITE ANDESITE, a t  a n y  
r a t e  i t s  d i s t i n c t  f r o m  t h e  s u r r o u n d i n g  c c i a r s e  
f e 1 s i c: p y r  oc 1 as t i c s . 
COARSE DACITE-RHYOLITE - LAPILLI-TUFF - FELDSPAR 
PHYRIC 
- Same as  1953-1977', b u t  w i t h  a n  i n c r e a s e  o f  
e p i d c t t e  h e m a t i t e ,  g a r n e t  (see 2008' 1 a l t e r e d  
fe ls ic  l i g h t  c l a s t s ;  a l l  s t i l l  s u p p o r t e d  i n  a 
d a r k  t u f  f a c e o u s  mure b a s i c  m a t r i x  w i t h  11xa l  
h e m a t i t e  s t a i n i n g  p a t c h e s ,  n o t  n o t e d  i n  1953- 
1977' i n t e r v a l .  

DACITE COARSE TUFF/FINE L A P I L L I  - TUFF 
- WeaC::ly s e r i c i t e  a l t e r e d .  P r e c u r s o r  o f  a b o v e  
c oar ser Da: i t e - Rh y o  1 i .t e D y r  oc 1 as t i I: b u t  h e r  e 
w i t t i  .::5% o f  t h e  l i g h t e r  mcwe f e l s i c  f r a g m e n t s .  
T h i s  i n t e r v a l  h a s  matrix a n d  c l a s t s  o f  s i m i l a r  
compcis i t ic in  a n d  is o n l y  r a r e l y  f e l d s p a r  p h y r i c .  
L i g h t  to d a r k ,  g r e y  coarse t u f f  p r e v a i l s .  
L a p i l l i  s i z e d  f r a g m e n t s  a v e r a g e  * 20%. B e d d i n g  
r a r e  b u t  c. 1 as t  or i e n  t a t  i eon common a t  45-5C) d e g s  
to cl:ire axis .  Ihre  e a s i l y  s c r a t c h a b l e ,  r e n d e r e d  
soft a n d  dar i : :e r  b y  s e r i c i t e  a l t e r a t i o n .  Core 
gcllsd, m c i s t  p i e c e s  g r e a t e r  t h a n  Z', f r a c t u r i n g  
r a r e  t s  a b s e n t .  

2068-2071.5 S t r l m g l y  f e l d s p a r  p t i y r i c  ext. 
a p p r o x .  25% 1-3mm w h i t e  s u b h e d r a l  f e l d s p a r  
p t i e n u l - r y s t s ,  e x t r e m e l y  h a r d ,  l e a v e s  k n i  f e  a m m e  
f e l s i c  s i l i c e c t u s  b e l c h  o f  vc i l can i sm.  

7T!71.5-2072.5 L _  Weakly bedded  d a c i  t e  c o a r s e  t u f f ,  
b e d d i n g  c l e a r l y  a t  64 d e g s  ti:# c i x e  axis .  

DACITE INTRUSIVE, F e l d s p a r  Fhyr  i I: 

- L i g h t  g r e y  m a s s i v e  and  v e r y  h~:tml:qenet:Ius d a c i  t e  
i n t r u s i v e ,  c i x n p l e t e l y  1aci::s a n y  muddy matri :I; 
t y p e  c l f  d a r k e r  material s e e n  i n  t u f  f a c e o u s  
i n t e r v a l s ;  c u t  b y  t h i n  q u a r t z - e p i d n t e  v e i n i n g ,  
1-3mm w i d e  a t  €,(:)-SO d e g s  t n  c o r e  axis.  F e l d s p a r  
p ti e n  uc r y s  t s X)-30%, e v e n  1 y d i s t r i b u t e d  1 - 3 m m  i n 

s i z e .  
CI:intacts s h a r p ,  85-90 d e g s  to  c t w e  ax is ,  w e a k l y  
c h i  1 1 e d ,  1::n i f e stiar p. 

DACITE COARSE TUFF -FINE L A F ' I L L I  TUFF 
- Wea1::ly s e r i c i t e  a l t e r e d .  M a s s i v e  n o n  b e d d e d  
humogeneous  d a r  I:: g r e y  t u f  f a c e n u s  p y r o c l a s t i c  
b ec o m  i n g g r a d  u a  1 1 y 1 a p i 1 1 i 1su s . Kn i f e 
s c r a t c h a b l e ,  e a s i l y .  
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Ccmnon s e n s e  ctf d i r e c t i m  o f  c l a s t s  d e f i n e s  
" b e d d i n g "  a t  50-55 d e g s  to ccvc a x i s .  

2085 2174.5 
(635.5-E;€2.82 

DACITE - LAFILLI - TUFF 
- F i n e  to medium, m o d e r a t e l y  b l e a c h e d  a n d  
ser i c i t i z e d .  Con t  i n u a t  i on  o f  a b o v e  u n i  t , 
c o a r s e n i n g  and  s u f f e r i n g  s t r o n g e r  a l t e r a t i o n .  
P o w d e r s  u n d e r  k n i f e .  N o  d i s t i n c t  c o n t a c t s .  

MINERAL H O R I Z O N  S t r o n g l y  A l t e r e d  
- F y r o c l a s t i c  s u l p t i i d e s  v a r i a b l y  d e v e l o p e d  
t t i rm. ighout  mixed w i t h  a l t e r e d  d a c i t e  f r a g m e n t s .  
Bedded s u l p h i d e s  > p y r i x  las t i r -  s u l p h i d e s .  

2085-20'34 DACITE LAF'ILLI TUFF WITH SULF'HIDES 
FRAGMENTS - a l l  p y r o c l a s t i c s  s u l p t i i d e s ;  s t r i m g l y  
a l t e r e d .  Very  d i s t i n c t l y  f r a g m e n t a l  u n i t  w i t h  
s t r o n g  u n s o r t e d  a p p e a r a n c e ;  guud s e n s e  o f  
bedding/common a1 i g n m e n t  a t  40 d e g s  t o  core 
axis;  p c s s i b l y  a d e b r i s  flcgw. F r a g m e n t s  o f  
w i  d e l  y v a r i e d  C I I I ~ P I Z G ~  t i ms: massi ve py ,  m a s s i  v e  
Zn, r-py-r i c h ,  a n d  d a c  i t  i c., a1 1 s u b r  ounded ,  
L l 5 L i a l  l y  e l m g a t e  a n d  a l i g n e d  a n d  u p  t s  4 - 5 c m  
d i a m e t e r .  M a t r i x  is s t r o n g l y  s e r i c i t i z e d  
t u f f a c e m u s  muddy material , v e r y  s o f t .  E s t i m a t e  
L <'-3% Z i n c ,  0.5-1.0% c p y .  

2094-21 06.5  
n e a r l y  m a s s i v e  se r ic i te  w i t h  i r r e g u l a r  
p a t c h e s / p y r o b l a s t s  c1f s 1  i q h t l y  h a r d e r  material. 
H a 5  s o a p y  feel t o  i t .  V a r i e t y  cif c o l o u r s  g r e e n -  
g r e y  b r own i s t i  v e r  y h e  t er  og  e n  e n u s .  
Has 11xal l y  a 1  t e r e d  f e l d s p a r  g l c i m ~ r o p o r p h s ,  
k am 1 i n i t e a 1 t er e d ?  . 
Lcical.ly bedded  a t  35-4Ci d e g s  t u  core aY:is; s h a r p  
u p p e r  a n d  lower ~ : c ~ n t a c t s  p a r a 1  lel  b e d d i n g .  Rare 
b u t  s i g n i  f i c a n t  c m  s c a l e  b a n d s  of  d i s s e m i n a t e d  
s u l p h i d e s - p y r i t e  i n  t r a c e  c p y  (ex. a t  20361. 
Br i n g s t 6 m i n d i m m e  d i a t e 1 y TCU-8'3 - 1 4, 
c. or r e 1 a t  e a b 1 e'? ; 

Por  p h y r  o b  1 as t  i c Ejer i c i t e un i t , 

1 0 1 3 - 1 (35 (3 ' 
p y r i t i 11 2-5% 

21.06.5-2174.5 SULF'HIDE ZONE - H e t e r c i g e n e o u s  
p a c k a g e  I: I~ mixed s u l p h i d e  r i c h  d a c i t e  a n d  
a1 t e r e d  1 a p i  11 i - t u f  fs, w e a k l y  b e d d e d  s u l  p t i i de  
r i c h  t u f f s  or mure r a r e l y  m a s s i v e  s u l p h i d e  r o c k ,  
breal::d~swn as f m l  l o w s :  2106. G-21 12. (Iy much same 
as 2085-2094p ; p y r u c l a s t i c  s u l p h i d e s  i n  s t r u n g l y  
a 1 t er e d  Dac i t e Lap i 1 1 i T u  f f / Su 1 p t i  i d es , i n c r e a s e d  
s u l p h i d e s ,  more b e d d e d .  F r a g m e n t s  f i n e r  and  
o v e r a l l  m o r e  a b u n d a n t ,  h i g h e r  f r a g m e n t s :  m a t r i x  
r a t  i cc w i t t i  s t r on g 1 y d i s s e m  i n a t e d  p y r i t e 
s u l p h i d e s ,  c p y  w i t h i n  matrix +/- b a r i t e  ( c o r e  
seems q u i t e  d e n s e )  
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2112-2118.5 High  g r a d e .  Zn, F b s ,  EaSO,  h i g h  
s p e c i f i c  g r a v . ,  estimate 15% ZnS; 3-5% P ~ S ,  
(3. S%Cpy; weaker z o n e  a t  21 14-21 17', o c c a s i c l n a l  
d a c i t i c  p y r o c l a s t i c  f r a g m e n t  up  t o  5cm d i a m e t e r ,  
p o o r l y  b e d d e d  a t  30-35 d e g s  t o  c w e  a x i s .  
T h i s  s e c t i o n  s t i l l  m a i n l y  p y r u c l a s t i c  s u l p h i d e s .  

2118.5-2126 Banded s u l p h i d e s / S t r u n g l y  a l t e r e d  
D a c i t e p y r oc 1 as  t i c s . D i s t i n c t 1 y b a n  d e d  ( p c ~ b  r 1 y 
b e d d e d )  a t  45 d e g s  tct cmre a x i s .  H e t e r c t g e n e o u s  
m i x t u r e  o f  d a c i t e  l a p i l l i ,  t u f f ,  n e a r l y  p u r e  
s e r i c i t e ,  m a s s i v e  b y  b a n d s  up  t o  20 c m ,  
c u n t or t e d b 12 LI d i n e d c t i  e r t y i n t e r v a 1 s es t i m a t  e 

L ~ ~ A  py ,  4-5% Zn o v e r  t o p  5' , minor  Cpy .::2%. *.7 - 

2 126-2 128 "Ser i I:: i t e r oc I:: 'I , v e r y  scl f t d a r  I:: 
m a s s i v e  u n i t  w i t t i  v a g u e  l a p i l l i  s i z e d  f e l s i c  (:3- 
C m m >  s i z e  c l a s t s ,  specI : : led  w i t h  t i n y  a l t e r a t i o n  
c r y s t a l s  ( k a o l i n i t e >  estimate * 15% f i n e l y  
d i  s s e m i  n a t e d  py.  

Same a5 2118.5-2126, S t r c t n g l y  c 2128-2131.5 

A l t e r e d  a n d  S u l p h i d e  r i c h  l a p i l l i  t u f f  w i t h  
vague /weak  b e d d i n g  a t  45 d e g s  tm core axis. 
Approx.  5-8% ZnS b e a r i n g  p y r o c l a s t i c s .  E s t i m a t e  
"5% ZnS, 1-2% F'bS, 0.5% Cpy a g a i n .  

2132.5-2137. 5 F o r p t i y r o h l a s t i c  S e r i c i  t e  r l x k  
w i t h  C p y - S t r i n a e r s .  C o n v e r t e d  n e a r l y  t o t a l l y  t o  
ser i c i t e, s o a p y  feel i n g  n e a r - t  r a n s l  u c e n t  
i n t e r v a l ,  v e r y  s o f t ,  p o w d e r s  u n d e r  k n i f e ;  
r oun  cled s b  1 ong  3 - 6 m m  sc a 1 e p u r  p t i  y r  o b  1 a s  t s 
t h r c t u g h o u t .  Remnant b e d d i n g  a t  46-48 d e g s  to 
t:we ax is ,  masked by  a l t e r a t i o n  a s  are  the 
f r a g m e n t s .  Cpy- r i c h  s u l p t i i d e s  s t r i n g e r s  
t h r oug t i  c u t  , w i s p y  c 1 o t s s u r  r uun  d i n g  g h o s t  ed  
f r a g m e n t s  8'' i n t e r v a l  ctf m a s s i v e  p y  a t  2136' 

2137-2140 S e m i  m a s s i v e  py-Cpy, H I G H  GF:ADE c u ,  
m a s s i v e  i n t e r v a l  (ncm b e d d e d )  w i  tt-1 4C)-50% p y  
f i n e  g r a i n e d  a n d  10-12% C:py a s  c l o t s  a n d  
s t r i n g e r s  much as the a b o v e  ser  i c i t e  u n i t  h u t  
n o w  w i t h  p y r i t e  i n  p l a c e  o f  s e r i c i t e .  Vague 
g t i  1-1s t e d  c 1. ast s , I. ap i 1 I i s i z ed  . 
2 1 4 (3-2 1 63 
T u f f .  C l e a r l y  f r a g m e n t a l ,  l o c a l l y  b e d d e d  
p y r  oc 1 ast  i c , 5 t r ong  1 y ser i c i t e p y a 1 t er e d  . Wher e 
m o r e  c c m r s e l y  f r a g m e n t a l .  t h e r e  is 20% d a c i t e  
sub rc lunded  c l a s t s  i n  a s u l p h i d e  +/- b a r i t e  
matr ix;  s u l p h i d e  c l a s t s  rare;  c l a s t s  LIP to 5 c m  
d i a m e t e r  b u t  a v e r a g e  1-2cm. ; ~ x c a s i c ~ n a l  cm/dm 
sca le  b a n d s  o f  m a s s i v e  f ine -med ium g r a i n e d  p y  

Su 1 p t i  i d e R i I:: ti  A 1 t er  e d  Dac. i t e Lap i 1 1 i 



w i t h  1-3% py.  
F a i r l y  h e t e r q e n e o u s  a n  a dm-m scale. B e d d i n g  
v a r i e s  f r o m  10-40 d e g s  tcl c m e  a x i s ,  b e s t  g u e s s  
a v e r a g e  30 d e g s .  Cpy m c u r s  as s t r i n g e r s  a n d  
c l o t s  f r e q u e n t l y  a l o n g  c l a s t  rims (estimate * 
1.5% Cul 

2163-2166 C h e r t / S p h a l e r i t e / G a l e n a  - weakly 
b a n d e d  C a t  4 0 d e g s  to c o r e  a x i s )  u n i t  made 
d i s t i n c t  by  i t s  s i l i c a  c o n t e n t  a n d  h o n e y  ye l lc lw 
s p t i a l e r i  t e  i n  d i s c o n t i n u o u s  b a n d s  w i t h  w i s p s  
w i t h  a s s o c i a t e d  g a l e n a .  Weakly f r a g m e n t a l  i n  
a p p e a r  a n c  e-sl Limp i ng , b r  e c c  i a t  i ng or b o u d i  n a g  i ng 
o f  c h e r t  b e d .  S h a r p  u p p e r  and  lclwer c o n t a c t s .  

2166-2172 I n t e r b e d d e d  f i n e  l a p i l l i - t u f f ,  
S u l p h i d e s ,  Py-mud, C h e r t y  t u f f .  
Moderate1.y w e 1  1 bedded  i n t e r v a l  o f  v a r y i n g  
l i t t i o l u g i e s ,  b a s i c a l l y  a s t r o n g l y  p y  a n d  
s e r i c i t e  a l t e r e d  f i n e  d a c i t i c  t u f f  - 
l a p i l l i / t u f  f w i t h  i x c a s i o n a l  c o n t l x t e d  c h e r t y  
b a n d s .  S u l p h i d e s  s p h a l e r i t e  and  p y r i t e  m a i n l y ,  
d i s s e m i  n a t e d  t t i  r mig t i  o u t  , c cmc e n  t r a t  e d  usua 1 1 y 
a l t m g  b e d d i n g .  Coarser i n t e r v a l s  h a v e  l - l O m m  
s i z e  s i l i c e c l u s  f e l s i c  r o u n d e d  f r a g m e n t s .  

21 7 1-21 72 i s f i n e  w e 1  1 bedded  ser i c i t e - s u l  p h i  d e  
a l t e r e d  t u f f ,  b e d d i n g  a t  55 d e g s  tci  cc i r e  axis. 

2172-2174.5 B e d d i n g  su1.ptiide u n i t .  Mc lde ra t e ly  
w e l l  b e d d e d  i n t e r v a l  o f  “GO% py ,  10-15% ZnS, 3- 
5% Cpy s t r i n g e r s  and  c l o t s .  
”20% F i n e  p y r o c l a s t i c  material ,  muddy m a t r i x  
( : ve ry  f i n e  p y > ,  s m a l !  r lxinded s i l i c e o u s  
f r a g m e n t s  1 - 3 m m  d i a m e t e r .  Bedd ing  a t  33-55 d e g s  
t c t  c o r e  axis. Top c s n t a c t  s h a r p .  L o w e r  4” stiows 
r a p i d l y  d e c r e a s i n g  S u ’ p h .  c o n t e n t  t h e n  h a s  a 
q u e s t i o n a b l y  c s n f o r m a b l e  F::ni f e  s h a r p  c c m t a c t .  
l r o n i c a l l y  w i t h  a s i g n i f i c a n t  i n c r e a s e  i n  
c h a  I. 1: vp y r  i t e. 

2 1 7 4 . 5  2178 
r‘€62.8-€€3.9 1) 

ANOESITE TUFF TO LAFILLI TUFF WeaC::ly S e r i c i t e  
A l t e r e d .  +/- Dacite  ccimponent. 
- A d a r k  g r e y  t o  l c i ca l  d a r k  r e d  
I h e m a t i t e / j a s p e r >  f i n e  p y r t x l a s t i c .  Well b e d d e d  
f i n e  p y r c l c l a s t i c  - t u f f  w i t h  “10% l a p i l l i  s i z e d  
f r a g m e n t s ,  s m a l  1 r i w n d e d  clblcmg a n d  o r i e n t e d  
pa ra l l e l  to b e d d i n g ,  s imi la r  i n  cornpi3sitii:in a n d  
a p p e a r a n c e  t o  t h e  t u f  fa~:ecius matrix s l i g h t l y  
l i g h t e r .  B e d d i n g  a t  50-60 d e g s  t o  cc l r e  axis. 3- 
4% f i n e l y  d i s s e m i n a t e d  p y r i t e ,  c o n c e n t r a t e d  
a1 csng b e d d i n g .  



Long t h i n  Cpy h e a l e d  f r a c t u r e  p a r a l l e l s  cctre 
w i t t i  b l e a c h e d  Cpy d i s s e m i n a t e d  a l t e r a t i o n  rim. 

2178 2287 
( 663. '3-666.6 :) 

I 

(666.6-682. 
2187 

DACITE - RHYOLITE LAPILLI - TUFF 
- V a r i a b l y  h y b r i d i z e d  by  d i o r i t e .  Similar to 
t h a t  s e e n  a b o v e  t h e  m i n e r a l  h o r i z c i n ,  l i g h t  
si 1 i c e n u s  amorph lx t s  c las t s  or c l o t s  o f  s t r c m g l y  
f e l s i c  material a f loa t  i n  s i l i c i f i e d  f i n e  d a r k  
t u f  f a c e o u s  matrix. Matrix s o f t  t h a n  c l a s t s ,  c a n  
b e  s c r a t c h e d ,  d a r k e n e d  b y  se r ic i te  a l t e r a t i o n .  
Abundant  s i l i c a - c h l o r i t e  v e i n s  w i t h  s i l i c e o u s  
a l t e r a t i ~ ~ i n  r i m s .  Has s u b v u l c a n i c  l o o k  to i t  
l o c a l l y  - v e i n e d .  

2182.5-2185 D I O R I T E  S h a r p  w e a k l y  c h i l l e d  u p p e r  
c c l n t a c t .  F i n e  g r a i n e d  c h l o r i t i c ,  g r e e n  w i t h  
tiiztmugeneous m a s s i  v e  c h a r a c t e r  . L o w e r  c o n t a c t  
d a r k e r ,  f i n e r  a n d  s l i g h t l y  mixed  w i t h  u n d e r l y i n g  
d a c i t e .  

INTERMIXED ANDESITE FLOWS, PYHOCLASTICS AND 
DIORITE 
- D i f f i c u l t  i n t e r v a l  t c l  i n t e r p r e t ,  q u i t e  
h e  t er c q  e n  ectu s p ac I:: a g e o f 5 t r o n  g 1 y c t i  1 r i t e d a r k 
g r e e n  m a f i r s  - v n l c a n i c s  c o n t a i n  d a r k - g r e e n  
clvclid - r o u n d  p o r p h y r o b l a s t s .  Commctn c w i e n t a t i m  
to p e r v a s i v e  f a b r i c  - t e c t o n i c  or d e p o s i t i o n a l  
car f 1 . u ~ .  Sclme i n t e r v a l s  a re  m a s s i v e  w i t h  s t r c l n g  
p i s r p t i y r i t i c  n a t u r e ,  1 - 3 m m  p y r o x e n e s .  I n t e r p r e t  
u n i t  to  b e  p r i m a r i l y  a n d e s i t e  f l o w s  w i t h  
b r e c c i a t  e d f i n er g r a i n e d . 
40% to c o r e  a x i s  c u t  b y  Slokct f e l s i c  d y k e .  

D i or i t e / d y k e c on t ac t s 

2 1 87-2 193 C u  ar s e g r a i n e d  p y r  o Y; e n  e p 13 r p ti y r  i t i c 
i n t e r i m -  a n d  b r e c c i a t e d  f i n e  g r a i n e d  l o w e r  
mar g i n f r csm 2 1 4 d .  1 -2 1 93 7 c cm t a i n i n g r ow d e d  
s i 1 i c e c u s  I: 1 a t  s o f m m -  e f e 1 s i I: 1 1 ~ 0 k  i ng mat; er  i a 1 
S1sk::o dyk::e 12 i n c h e s  thick:: a n d  b l e a c h e s  d y c v i t e .  

'7' .-I ,~15.5-2220 F i n e  g r a i n e d  d i m - i t e  - u p p e r  c c i n t a c t  
4 0  d e g s  t c i  c u r e  axis a n d  1clwer c o n t a c t  5(:) degs 
to   re axis. 

2 1 93-2207 
minclr f e l s i c  d y k e  c u t s  i t  (S loko) .  Vague d a r k  
f r a g m e n t s ,  v a g u e  s e n s e  o f  b e d d i n g  a t  35-40 d e g s  
t 111 c or e ax i s . 

Andes  i t e p y r  IX i a s  t i c s , ?. ap i 1 1 i - t ct f f - . 

2198.5 2sGcm p y ,  Cpy r j u l p h i d e  c las t ,  r o u n d e d ,  
l y i n g  i n  a f i n e  a n d e s i t i c  t u f f .  
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2203.5 Weakly d i s s e m i n a t e d  Cpy (1% a t  p o s s i b l e  
f l o w  m a r g i n  w i t h  d i s s e m i n a t e d  m a g n e t i t e .  

2203.5-2265.5 
a m y g d u l e s ,  d i f f i c u l t  t o  d i s t i n g u i s h  f rom 
an t i ed r  a1 c ti1 or i t e r e p l  a c e d  p y r o x e n e  phenoc  r y s t  s. 

P a s s  i b 1 e c ti 1 or i t e f i 1 1 e d  

2206 D a r k e r ,  v e r y  f i n e  g r a i n e d  i n t e r v a l ,  d y k e ,  
d i n r i t e .  

2207-2215 A n d e s i t e  l a p i l l i - t u f f ?  v a g u e  l a p i l l i  
s i z e d  c l a s t s  i n  a m a s s i v e  l o o k i n g  o t h e r w i s e  
f r a c t u r e l e s s  i n t e r v a l ,  p l r s s s ib l e  f i n e  t u f f  
b e d d i n g  cwer l a s t  8" a t  4 5  d e g s  to c m r e  axis .  

2215-2218 Cr lxs  c u t t i n g  v e r y  f i n e  g r a i n e d  
d i o r i t e  d y k e s ,  f i n e l y  v e i n e d  massive,  d a r k  g r e e n  
a n d  homogeneous,  lower c c m t a c t  marked  by 4" o f  
s i 1 i c a - e p i d o t e a 1 t e r a t  i on - v e i n . 
2215-2231 F i n e  a n d e s i t e  p y r o c l a s t i c  what 1 1 m k s  
l i k e  f r a g m e n t s  cciuld s i m p l y  be m i n o r  
a u t l - l b r e c c i a t i o n  o f  a non t w o - v i s c m t s  a n d e s i  t e  
f l o w .  Lu l - a l  b a n d i n g  p o s s i b l y  f l o w  b a n d i n g  n e a r  
f l o w  m a r g i n s .  No a m y g d u l e s  n o t e d  b u t  f r e q u e n t l y  
m a s s i v e  a n d  p m p t i y r i  t i c  n a t u r e  s u g g e s t s  f l c ~ w s .  
Phenoc  r y s t  s c clul d b e  paw p t i  y r  ob 1 ast s . Moder at el y 
d e v e l o p e d  f a b r i c  u r i e n t e d  a t  45 d e g s  tcl c o r e  
axis .  Some p y r i t e  - p y r r h u t i t e  c l a s t s .  

D I OF: I TE DYKE 
- F i n e  t m  v e r y  f i n e  g r a i n e d  massive 
tictmcqeneclus - d i f f i c u l t  c a i l  - p r o b a b l y  d r i l l i n g  
i n  d i o r i t e  p a r a l l e l  to contat: t ,  l c i c a l l y  c u t t i n g  
b a c k  a n d  f c l r t h  across  clztntact i n t u  a n d e s i t e  
vml c a n  i 11 s . 
H a r d n e s s  q u i t e  v a r i a b l e  as p a t c h y  v e i n  r e l a t e d  
s i I. i c i f i c a t  i cln o c  c u r  s t ti r ctug ti  OU t 1 o c a 1 v e r y ha r d 
p a t c h e s  l e a v e  k n i f e .  Dark g r e e n  t m  b l a c k  g r e e n  
g r e y ,  l o c a l l y  f a i n t  b rawn ( b i o t : )  t i n t .  

2246 M a g n e t i t e  p a t c h e s  w i t t i  c t i l c l r i t e  s p o t s  on 
p y r i t e  c u b e s .  
Hmmoqeneity b r o k e n  by ne twc l rks  s f  t h i n  l i g h t  
g r e e n  q u a r t z - e p i d c i t e  v e i n i n g ,  u s u a l l y  s h o r t ,  
d i s c u n t  i n u o u s  a n d  i r r e g u l a r .  L a r g e  p a t c h y  
q u a r t z - e p i  dc t te  +/- c v a n g e  g a r n e t  a t  2260-2262' 9 
2264, 2 - 9 7 ( ] 9  , 2275' , 228(:)? . 
Su1.p t i ides  a r e  ra re  i s o l a t e d  (3.5-2. O m m  e u t i e d r a l  
py  c r y s t a l s .  .<1% r e s e m b l e s  a l so  a v e r y  f i n e  
g r a i n e d  d i o r i t e  d u e  tci f a i n t  i x c a s i o n a l  f l o w  
band  ctr i n t e r v a l  mix ing  h e t e r o g e n e i t y  g i v i n g  
w e a k  f r a g m e n t  1 uok . 
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E s t i m a t e  50-60% m a t r i x  s u p p o r t e d  l i g h t  g r e y  
a n t i e d r a l  t o  s u b h e d r a l  q u a r t z  a n d  f e l d s p a r  
p h e n o c r y s t s  a f l c l a t  i n  d a r k e n  f i n e r  m a t r i x .  
Vague ly  t o  s t r o n g l y  b a n d e d  Cat m a r g i n s 1  
C o n t a c t s  a t  50 d e g s  ti3 c c w e  a x i s .  See QFP i z i f  

1667-1671 i n  TCU-83-18. 

A s t r s n g l y  v e i n e d  w i t h  f e l s i c / c h l o r i t e  
v e  i n 1 et s ; ti  or n f e 1 s e d  ; s o m e  r e 1 i c t f r a g  men t a 1 
t e x t u r e  - d i f f i c u l t  c a l l ,  s imilar ti:, 2231-2336’. 
Off  c h a n c e  i t  c o u l d  b e  d i s r i t e ,  l o c a l l y  g h o s t e d  
r e l i c t  f r a g m e n t a l  t e x t u r e  b u t  m m s t  f r a g m e n t a l  
t e x t u r e s  b r e c c i a  d u e  to v e i n i n g .  

i n e  g r a i n e d ,  i n c r e a s e d  a l t e r a t i m  . P e r v a s i v e  c h l o r i t e  a l t e r a t i o n  
w i t h  t r a c e  b i o t i t e  a l t e r a t i o n  ? -  s l i g h t  b r o w n i s h  
t i n t . Ub i q u i t o u s  t t i  i n h a  i r 1 i n e 1: a 1 c i t e ti ea 1 e d  
f r a c t u r e s  a n d / o r  v e i n l e t s ,  u p  to 10-12 p e r  foot 
g e n e r a l  1 y c u t t i n g  c o r e  a t  70-90 d e g s  b u t  
f r e q u e n t  1 y i r r  e g u l  ar . Where mist st r o n g l  y 
a l t e r e d  t h e  d i o r i t e  is b l e a c h e d  to l i g h t e r  
g r e e n ,  1m:al l y  w e a k l y  b a n d e d  or b r e c c i a t e d .  

2375-2385 Cpy 6 c  c u r  s i n t r a c e  a m o u n t s  w i  t h i n 
s m a l l  v e i n l e t s  w i t h i n  th i s  d i s t i n c t l y  more 
a 1 t er e d  / b 1 e a c  t i  e d  i n t e r v a  1 
q u a r  t z -ep i d c i  t e v e  i n a 5 six i a t  e d  a 1 t e r a t  i un n 111 t 
s e e n  o u t s i d e  t h i s  i n t e r v a l .  Same a l t e r a t i o n  
e v e n t  p i:lss i b 1 y r e s p  6 n  s i b 1 e for r emclb i 1 i z a t  i o n  o f 
c p y  f r o m  a lciwer s o u r c e . ? !  

f eat u r  i n g a 1 so p a t  c ti  y 

2355-2461 D e c ’ r e a s e  i n  a l t e r a t i o n  i n t e n s i t y  a n d  

BHECCIATION and  w e a k  c a l c i t e  f l m s d i n g  a b m l t  t h e  
f r a g m e n t s ,  c u r e  gixid, a v e r a g e  3 0 - 5 0 c m  l e n g h t s ,  
f i n e  g r a i n e d .  C h l c i r i t e  a l t e r a t i n n  more 
l o c a l  l i z e d  now, 13veral  1 c o l o u r  a medium, 
s t r o n g e r  g r e y  to g r e y  g r e e n .  

a l s o  g r a i n  s i z e ,  i n c r e a s e  i n  rNTeSrJAc 

24(:)€-2416 E s p e c i a l l y  h e a v y  b r e c c i a t i o n ,  w e a k l y  
b 1 e a 11 t i  e d  , s t r nn g e r 11 a 1 c i t e a n  d c ti 1 ct r i t e 
p r  e s e n c  e. 

6 7’457-2465 Beg i nn i ng o f  common e p  i d o t  e 
a1 t e r a t i c i n ,  a f t e r  s u d d e n  s h a r p  a p p e a r a n c e  a l cmg  
f o l i a t e d  s h e a r  a t  2457-2458’, r s c k  is fi/ssile, 
r e p r e s e n t s  a n  i n t e r  a1 c c m t a c t ‘ ?  Weakly b a n d e d  cir 
b r e c c i a t e d  down tci ?461’. E p i d o t e  a p p e a r s  
h e r e a f t e r  a s  i r r e g u l a r  p a t c h e s  or v e i n s ,  
accompan ied  by q u a r t z ,  ca lc i te ,  c h l s r i t e  a n d  
r a r e l y  g a r n e t ,  a v e r a g e  1-2 i r r e g u l a r  p a t c h / v e i n s  
p e r  fcrcrt . 
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D i  or i t e v e r y  f i n e  g r  ai ned , s m l m t  ti t o t h e  t ULK ti , 
mass i v e  , 1 oc a 1 1 y 
v e i  n b r  ec c i a t  e d  w e a k  1 y . t i  o m c q  e n  e n u  s , d ar k , g r e y -g r e e n  , 

2464 S u l p t i i d e s  p y  i n  e p i d c i t e  q u a r t z  v e i n  w i t t i  
m a g n e t i t e  (3-5%). 

DIORITE f i n e  g r a i n e d ,  m a s s i v e  hmnogeneuus ,  more 
hmnogeneuus  t h a n  p r  e v i  mis s e c t  i cms- r e s e m b l  es 
d i m r i t e  o n  f r e s h  s u r f a c e  a n d  d i c l r i t e  or 
a n d e s i t e  v o l c a n i c  or a n d e s i t e  v t 3 l c a n i c  o n  cctred 
s u r  f a c e .  Tti i s s e c t  i on  m c l r  e m a s s i  v e ,  homogeneous  
a n d  1 ess f r a c t u r e d  t h a n  p r  e v i  ous sect i ccns. MLIC h 
mare l ike d i o r i t e .  

2504-26(365. 5 Ruar t z v e i  n s  ( 2 - 2 0 m m  :) r i mmed w i  t ti 
e p i d 13 t e b e c u m i n g m or e c o m m o  n . 
a n d  a1 t e r a t i c m  showing.  i n c r e a s i n g  g a r n e t  c o n t e n t  
( a t  2544' show g a r n e t  x ta l s  1 - 3 m m j .  D i o r i t e  v e r y  
h a r d  C l e a v e s  k n i f e ) ,  m a g n e t i t e  c o n t e n t  v a r i e s  
f r c m  m o d e r a t e  to s t r o n g  a t  2590.5' , 7 c m  z o n e  
a l t e r e d  to s e r i c i t e  a n d  c l a y .  Ih re  is c iwnpe ten t ,  
l o c a l l y  s m a l l  z o n e s  ( 1 5 - 3 0 i : m j  b l o c k y ,  v e i n s  shciw 
minclr p y  ( (1%)  w i t t i  t r a c e  I:if c p y  l o c a l l y  b l e b s  
o f  m a g n e t i t e  l - 2 m m  a n d  s c a t t e r e d  c a l c i t e .  

E p i d 1 3  t e v e i n i n g 

2606.5-2612 B l e a c h e d  g r e y  a l t e r e d  z o n e  w i t h  
w e a k  s a l t  a n d  p e p p e r  t e x t u r e ;  b a n d s  or l a y e r s  
t h a t  are  c a l c i t e  r i c h  t r e n d  50-55 d e g s .  Upper  
a n d  1i:iwer c o n t a c t  d i s t i n c t  a t  55-€0 d e g s  to c1x-e 
a x i s . 
2612-2645 B a c k  i n t o  b l a c k  to l i g h t  g r e y  f i n e  
g r a i n e d  d i o r i t e  w i t h  q u a r t z  v e i n i n g  t h i n  I'-::l.mm) 
to l c u c a l l y  3 0 m m  (:@ 2620.5'1, v e i n s  c a r r y  v a r y i n g  
a m u u n t s  o f  e p i d o t e ,  g a r n e t  a n d  ch? i : i r i t e  w i t h  
m i  n o r  c a1 11 i t e . 
2645-26593 W i t ti i n d i or i t e 1 oc a 1 1 y f i n d z o n e s  
a l t e r e d  t o  d a r k  g r e e n  c l a y  a n d  s a n d  c u n t a i n s  s e r  

806.2 a n d  m i n o r  s w e l l i n g  clays; l a r g e s t  zmne a t  2682- 
2684, is I r m n p l e t e l y  s a n d  and  c l a y ,  l o c a l l y  m o s t  
z o n e s  5 - 1 0 c m  w i d e  (I:ICI:U~ 1-2/5, l e n g t h )  a t  2673, 
q u a r  t z -g ar  n e t  -ep i d o t  e v e  i n c o n  t a i n s b 1 e b  s I:# f 

i 

6ro.8 

CPY.  

26 9 3- 26'3'3 
c l a s t s  l i g h t  to d a r k  g r e y  rimmed w i t h  e p i d o t e  
a l t e r a t i o n  a n d  weaE:ly f s p a r  p t i y r i c .  

D i or i t e c on t a i n s c 1 as  t s 2- 1 2c m w i d e , 

26'3'3, END OF HOLE, Sep tember  5, 19'3:) a t  7:CK) a . m .  
(822.7m) 
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SPERRY SUN 

1012 82.5 

1400 84.0 
1412 84.0 
1 6 (3 (2 84.2 
1612 84.0 
1812 84.0 

1 2 84.0 
2212 84.0 
2412 84.5 
2612 84.5 

1 1 3 3  82.2 
188 
1'35 
188 
178 

180 
178 
188 
188 
186 
1715 

SULFHIDE INTERSECTION DESCR I PT IONS ------------- 
H HOR I ZON 2085-2 174.5 

2(:)85-2(393 C 1 / 1 A : )  f r a g m e n t a l  s u l p t i i d e s  w i t h  25- 
35% py ZnS ( t a n : ,  
2093-21 1 1  " S e r i c i t e  rt:tt:kii p i ~ ~ r p h y r s b l a s t i ~ _ ,  5% 
p y ,  t r a c e  ZnS 
2111-2115 (1/1AS f r a g m e n t a l  w i t h  g o c ~ d  ZnS, 1' 
m a s s i v e  ZnS 2113' 

c p y ,  w e l l  b e d d e d  f i n e  l a p i l l i - t u f f  
2122-212'3 C h e r t y  p y  b a n d e d ,  l o c a l l y  f r a g m e n t a l ,  
15% py ,  t race  ZnS 
21 29-2 134 ( 1 / 1 A :) 2(:>-25% t71:1st r 01:: I::, 2(:)-3(:)% py , 
1 o c a l  1 y m a s s i v e  
2134-2150 Cl/lA/7ab:) b e d d e d  t o  c c t n t o r t e d  
f r a g m e n t  a1 
2150-2163.5 ( 6 : )  b a n d e d  p y / t a n  ZnS, 30% p y ,  30% 
I I I I I S ~  r o c k  
2163.5-21156.5 ( 5 : )  y e l l o w  m a s s i v e  ZnS 
2166.5-2 174.5 (:61 w e l l  b e d d e d  p y / t a n Z n S  w i t h  
25-30% h o s t  r o c  I::, a v g  20-30% p y  i n  s t r o n g  b a n d s ,  
s h a r p  1 uwer c o n t a c t  . 

2 1 15-2 1 .:*.:I -.- (:5a> Heavy ye1  1 ctw ZnS /ba r  i te ,  m i  n o r  
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T L J L S E G S U A H - W J 3  

TCU-90-22 
JOB U 90-0354R 

REPMT B i r r  21 AUG 1990 i 

AWYTICAL HETHODS 
hJ AQUA R U i I A  BECMPOSITIDN / SOLVENT EXTRACTION 1 Ms 

iiT Au THE UEIGHT OF SWLE T i m  TO n w r s E  FOB 6 0 u  (rxocwn) 

Cu Aeun n s i n  DECOMPOSITION / RIIS 
h AQUA w I n  DECMPOSITION / Rlls 

AG k U A  ltEGIA #ELMPOSITID) (  1 

h Aeua R E 6 I A  BECOIIPDSITION / 



' JOE U 90-0367R 
REPORT D n n  1 SEP 1990 

AQUA REBIA BECWPDSITION / h& 
k0UA REOIA DLCOMPOSITIOM / kI\S 
AUlW REGIA PECOnPOSITION / A f i  
ARUA RE6IA BECOIIPOSITION / SOLVEI1T EXTBAETLON / A& 
THE UEIWT OF SMPLE T W N  TO AMUSE FOR GDLB (6EOCHEJd 
Awn RESIA DECOMPOSITION / AAS 
FIRE kSSAYJ L E A l  C W E Z T I D N  / 6RAVI?ETRIC FINISH 
FIRE nssnrt u n 1  c o u c T I w  / I IA  FINISH (LOU LEVEL) 1/2 A.T. 



w.00 2 
17259 2 
1 
I&oo 2 
)90.00 2 
!&!?!u 
199.00 2 
.03.00 2 
.QhAu 
,l2*00 2 
s5.00 1 

?N 6UM rrll PCl l  ?Pll  rrll 6 /T  OL/T 6/1 nz/f 2 % % 

l72.50 (10 b 5 (.4 15 97 4 0.02 0.02 (0.01 
)80*3Q (10 5 L 4  13 46 4 -  (0.01 (0.01 (0.01 

f i b  I S ( -4  37 xi0 27 (0.01 0.07 (0.01 
W.00 1164 5 66.8 3680 E44400 El7100 2.057 0.060 7 4 . w  2,183 0.40 4.85 1.78 
W.00 1912 5 66.4 - blzo a3190 Ell600 2.243 0.066 76,081 2.219 0.63 8.35 1.27 
w9.40 680 5 12.8 741 9070 1860 0.617 0.018 13.152 0, 384 0.10 0.B9 0.21 
r03.00 -El0973 * 5 E110.0 967 7110 6400 10.172 0.297 114.99 3.354 0.11 0.69 0.65 
96.50 4263 5 47.3 471 11MI 2020 3.2?3 0,094 54.035 1576 0.05 O,l6 0.19 

5 98.3 3z5LAcm Boo 3AR40 0 0  3Al36a.Y 4.39 1.14 
.CLW 4320 . 5 E303.5 9410 El48000 E!i2!i00 4.937 0.144 300.65 8,769 0.93 14.29 4.53 
il8.50 -5820 5 E102.5 ElJSOO El19000 E4MOO 5.726 0.167 329.74 9.617 1.37 l2.44 4 . 6  

P!2. ---------------------------------------------------------------------------------------_ 

1850 2123.00 42hQ 5 El58 9820 EM300 E9300 4.183 0.121_J8A3-3 5.432 1.07 5.40 1.08 
23.00 2126.00 300 1 5 10.3 978 I 8480 913 0.617 0.018 13.50 0.394 0.13 0.86 0.09 
.26.00 2128.00 180 5 3.0 105. 171 208 (O.Od9 (0.002 3.411 0.099 0.03 0.03 0.02 
1 - A -  0 9 7 9 - _ 1 9 l . . L ~  ---OS!Z- Z 
,3?,50 2137.50 El6640 5 E367 E31300 El3300 3810 10.457 0.305 391.95 11.432 3.43 1.38 0.34 

2145.00 1684 5 El62 EZJOOO FS9040 El2690 2,195 0.064 172.00 5.017 2.24 7.92 1.08 
115.00 2l50.00 l648 5 72.3 E l h -  E m 0 0  5430 2.606 0.076 88.890 2.593 1.64 3.95 0.47 
.50.00 2155.00 2000 5 82.9 ElS904 E56600 El0500 1.886 0.055 100,ll 2.920 1.36 6.07 L O O  

!60.00 2l63.M 2440 5 El00 9400 E4B200 7500 2.640 0,077 118,85 3,466 1.13 5.30 0.78 
163.00 2166.00 1692 5 98.8 1650 .El54000 E44050 4,114 0.120 103.37 3.015 0.19 16.80 3.M 
d6.00 21_69.00 2024 5 El45 7340~EdO900 7890 3.018 0,088 15P,.(3- 4L650 0.77 8.51 0.70 
L69.00 2172.00 1400 5 49.4 7040 E45800 5070 1.715 0.050 60.550 1.766 0.67 4.80 0.59 
,7200 2171.50 2200 5 E100.3 E31000 E95OW 8510 2.660 0,078 128.43 3.746 3.36. 9.85 0.88 
-- ,L -5 - -7,L- l2oQ.- S L _ . 9 7  - - _. - - 0.15 ._ 0.08 1 Q . Q i  

l37.50 2140.00 9560 5 €377 L65800 9700 El300 7.863 0.229 427.82 12.478 5.98 0.83 0.10 

.- ---2AEao- -9.084 -lQla-2.957 -- - 1 , 1 1 2 2 2  

.---__----------------------------------------------------------------------------------------------------------- 



APPEND I X "D" 

I N  THE MATTER OF THE B.C. MINERAL ACT AND 

I N  THE MATTER OF DIAMOND DRILLING 

CARRIED OUT ON THE TULSEQUAH PROPERTY 

LOCATED I N  THE A T L I N  MINING D I V I S I O N  OF THE PROVINCE OF 

B R I T I S H  COLUMBIA - MORE PARTICULARLY N.T.S. 104K/11,12 

A F F I D A V I T  

I, RANDAL J .  AULIS  OF THE CITY OF VANCOUVER, I N  THE PROVINCE OF B R I T I S H  COLUMBIA, 
MAKE OATH AND SAY: 

1. THAT I AM EMPLOYED AS A GEOLOGIST BY COMINCO LTD AND AS SUCH HAVE A PERSONAL 
KNOWLEDGE OF THE FACTS TO WHICH I HEREINAFTER DEPOSE. 

2. THAT ANNEXED HERETO AND MARKED AS "APPENDIX A" TO T H I S  REPORT I S  A TRUE COPY 
OF EXPENDITURE OF A DIAMOND DRILLING PROGRAM CARRIED OUT ON THE TULSEQUAH 
PROPERTY. 

3. THAT THE SAID EXPENDITURES WERE INCURRED BETWEEN THE 12 th  DAY OF JULY 1990 
AND THE 5 t h  DAY OF SEPTEMBER 1990 FOR THE PURPOSE OF MINERAL EXPLORATION ON 
THE ABOVE NOTED PROPERTY. 



I rz- , APPEND I X "E" 

STATEMENT OF QUALIFICATIONS 

I, RANDAL J. AULIS OF THE CITY OF VANCOUVER, B R I T I S H  COLUMBIA, HEREBY CERTIFY: 

1 .  THAT I GRADUATED WITH A BSc DEGREE I N  EARTH SCIENCES FROM THE UNIVERSITY OF 
WATERLOO I N  1986. 

2. THAT I HAVE PRACTICED GEOLOGY WITH COMINCO LTD FROM 1986 TO PRESENT. 

3.  THAT I AM A GEOLOGIST WITH A BUSINESS ADDRESS AT 700-409 GRANVILLE STREET, 
VANCOUVER, B . C . 

& 
DATED TH I S  DAY OF JANUARY 1990 AT VANCOUVER, BR I T  I SH COLUMB IA .  - 










