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COMINCO LTD. 

EXPLORATION WESTERN CANAOA 
24 February 1988 

ASSESSMENT REPORT 
TULSEQUAH CHIEF CROWN GRANT 

D r i l l  ho le  TC-87-5 was d r i l l e d  i n  November, 1987 t o  t e s t  the down d i p  extension 
o f  the Tulsequah Chief upper deposits. The hole in tersected the mineral hor izon 
from 2094.5 t o  2307 w i t h  a s i g n i f i c a n t  i n t e r v a l  o f  m ine ra l i za t i on  over 13.5 ft. 
from 2102-2115.5 grading: 1.31% Cu, 1.08% Pb, 6.03% Zn, 2.48 o z / t  Ag and 0.082 
o z / t  Au. 

The d r i l l  hole showed t h a t  the upper deposits which previous workers i n te rp re ted  
t o  pinch out on the 5900 mining l eve l  t o  be only  cut  o f f  by a d i o r i t e  dyke and t o  
continue below the dyke. 

INTRODUCTION 

A j o i n t  venture between Cominco Ltd. and Redfern Resources was convened March 25, 
1987 t o  explore the Tulsequah Chief property. 

Two phases o f  f i e l d  work were completed i n  1987. Phase I from June 22 t o  August 
5 mapped the area enclosing the Chief deposits (Central Area) a t  1: lOOO scale and 
the surrounding property a t  1:2500 scale. Phase I 1  from September 15 t o  December 
3, d r i l l  tested downward extensions o f  the mineral horizon host ing the Chief 
deposits. 

D r i l l i n g  was ca r r i ed  out on the Tulsequah Chief deposits by Connors D r i l l i n g  o f  
Kamloops, B.C. using two BBS-37A d r i l l s .  A t o t a l  o f  5 NQ d r i l l  (P late 87-3) 
holes were completed t o  t a r g e t  depths. One other ho le was l o s t  Short o f  I t s  
target.  A t o t a l  o f  11561 f e e t  was d r i l l e d .  Core recovery averaged 98% + i n  
minera l ized and unmineralized sections. 

Connors ran two s h i f t s  which due t o  dwindl ing day l i gh t  hours var ied from 11 and 
13 hours i n  the begining t o  8.0 and 16.0 hours a t  the end. 

D r i l l  s i t e  locat ions were mostly steep and heavi ly  timbered. A l l  s i t e s  required 
brush slashing and t r e e  f a l l i n g  w i t h  some c r ibb ing  t o  create l e v e l  p lat forms f o r  
t he  d r i l l .  S i tes  normally took 2 days t o  prepare. 

Moves between d r i l l  s i t e s  were by a B e l l  206A he l i cop te r  and normally took 2 t o  
2.5 days and 15-18 hours o f  he l i cop te r  t ime due i n  combination t o  amount o f  
ma te r ia l  t o  move, steep terrane and shor t  days. 
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Ground condi t ions f o r  d r i l l i n g  were genera l ly  good except w i t h i n  the  outer  200 
f e e t  o f  the d i o r i t e  complex where ground was comnonly heav i l y  f ractured,  and i n  
major f a u l t  zones. 

P l a s t i c  p ipe  was i n s t a l l e d  i n  some holes i n  case l a t e r  down ho le  geophysics was 
required. 

The diamond d r i l l i n g  was supervised by M. Casselman and H. Kang. 

LOCATION AND ACCESS 

The proper ty  i s  s i t ua ted  on the east s ide o f  the Tulsequah River  on map sheet 
104K/ll i n  northwestern 8.C. and i s  centered on l a t i t u d e  58'43' and longi tude 
133'35' (Fig.1). Access t o  the area i s  by a i r  from A t l i n  100 km nor th  or by 
wa te r /a i r  f r o m  Juneau 64 km southwest t o  a gravel a i r s t r i p  along the  Tulsequah 
River,  10 km south o f  the Tulsequah Chief mine s i t e  where the base camp was 
1 ocated. 

TOPOGRAPHY 

The proper ty  i s  s i t ua ted  on the west s ide o f  Mount Eaton a t  e levat ions between 50 
and 1850 m above sea level .  Topography was molded by la rge  v a l l e y  and smaller 
a l p i n e  g lac iers .  Slopes are moderate t o  steep w i t h  c l i f f s  ranging up t o  several 
tens o f  metres i n  he ight  comnon. Lower slopes t o  1100 metres are  covered by 
spruce and hemlock. S l i de  and blow down areas comnon i n  the fo res ts  are covered 
by t h i c k  growths o f  d e v i l s  club, a lder  and s t ing ing  ne t t les .  

PROPERTY AND OWNERSHIP 

The proper ty  consis ts  of the fo l low ing  claims (Fig. 2): 

Located Claims 

- Name Record No. 

Ross 
Pat 
B i rds  
co 1 
c02 
C04 
SEQ 1 
SEQ 2 
P h i l  1 
P h i l  2 
P h i l  3 
P h i l  4 

5226 
5225 
5224 
995 
996 
999 
933 
934 
2885 
2886 
2887 
2888 

Recorded 

May 3, 1963 
May 3, 1963 
May 3, 1963 
Mar 4, 1980 
Mar 4, 1980 
Mar 4, 1980 
Jan 28,1980 
Jan 28,1980 
May 8, 1987 
May 8, 1987 
May 8, 1987 
May 8, 1987 

Assessment Work Due 

May 30, 1998 
May 30, 1998 
May 30, 1998 
Mar 4, 1998 
Mar 4, 1998 
Mar 4, 1998 
Jan 28, 1998 
Jan 28, 1998 
May 8, 1998 
May 8, 1998 
May 8, 1991 
May 8, 1991 
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River  F r  
Tulsequah Bonanza 
Tu1 sequah Bald Eagle 
Tulsequah Chief 
Tulsequah Elva F r  

PREVIOUS WORK 

Crown Grants 

Name Lot  No. 

5669 
5668 
5676 
5670 
5679 

- 1986 Mineral Land Taxes 

The Tulsequah Chief Geposits were ciscoverec "y W. Kirkham o f  u.meau i n  19 

Area (Hal. 

7.99 
20 . 90 
14.16 
20.90 

9.70 

7.91 
20 . 69 
14 . 02 
20 . 69 

9.60 

w h i l e  prospecting. He iocated a lense o f  h igh grade b a r i t e ,  p y r i t e  sphaler i te,  
galena, chalcopyr i te outcropping i n  an east-west t rending g u l l e y  j u s t  above the 
6500 l e v e l  ad i t .  Development o f  t h i s  showing between 1923 and 1929 a t t r a c t e d  the 
a t t e n t i o n  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 B i g  B u l l  
deposi t  by V. Manvi l le, the Pot latch (Sparl ing) and Banker showings and the 
Whitewater (Polar is  Taku) deposit. The Erickson-Ashby deposi t  was found i n  1930. 

Cominco Ltd. acquired the Tulsequah Chief and B ig  B u l l  deposits i n  1946 and 
product ion was s ta r ted  i n  1951 w i t h  an average o f  530 tons per day mfned. Mining 
continued u n t i l  1957 when the mine was closed due t o  low metal prices. 

The Tulsequah Chief deposits l a y  dormant u n t i l  1987 when the convening o f  a j o i n t  
venture w i t h  Redfern Resources l e d  t o  the present work program. 

REGIONAL GEOLOGY 

The Tulsequah Chief property i s  s i tuated on the western edge o f  the Intermontane 
B e l t  adjacent t o  the Coast P luton ic  Complex and no r th  o f  the S t i k i n e  Arch. Kerr  
i n  1948 published a 1:50,000 scale geological map o f  the Taku R iver  area. 
Souther i n  1971 mapped a t  1:250,000 scale the Tulsequah area. Monger i n  1980 
showed the re la t i onsh ip  o f  rocks i n  the Tulsequah-Taku area t o  regional features 
o f  the C o r d i l l e r a  using Souther's data. Souther and Monger showed the Tulsequah 
Chief  deposits t o  l i e  w i t h i n  the basal p a r t  o f  the Upper T r i a s s i c  Stuhin i  Group 
thought t o  be a t  l eas t  12000 f e e t  t h i c k  and t o  o v e r l i e  f o s s i l i f e r o u s  limestones 
and quar t z i t es  bel ieved t o  be o f  Permian age. 

Payne, Nelson and Gosson i n  1981 mapped a t  1:50,000 scale much o f  the 
Tulsequah-Taku area as p a r t  o f  a regional explorat ion program. They suggested 
the area t o  be more s t rongly  folded and f a u l t e d  than prev ious ly  recognized. They 
i n te rp re ted  the Paleozoic rocks t o  be broken by several major f a u l t s  i n t o  
separate l i t h o t e c t o n i c  blocks representing d i f f e r e n t  s t r a t i g r a p h i c  l eve l s  i n  the 
volcanic p i l e .  They a l so  in terpreted the rocks host ing the Chief deposits t o  
occupy the centra l  p a r t  o f  a steeply no r th  plunging a n t i c l i n e  and thus t o  
under l i e  Pennsylvannian-Permian limestone u n i t s  ra the r  than over ly ing them as 
o r i g i n a l l y  thought. 

4 
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Nelson and Payne i n  1984 co l l ec ted  middle Pennsylvannian-Permian f o s s i l s  i n  these 
limestones and assigned the rocks host ing the Chief  deposi ts t o  a 
Pennsylvannian-Permian age group they termed Mount Eaton Group. 

Payne and Sisson working f o r  Cominco i n  1987 re f i ned  Payne, Nelson and Gosson's 
1981 mapping. For d e t a i l s  o f  t h i s  work see assessment repor t  by Payne and 
Sisson, 1988. 

Mineral deposi ts i n  the area include Tulsequah Chief, B i g  Bu l l ,  Ericksen-Ashby 
and P o l a r i s  Taku. The Chief and B u l l  deposits consis t  o f  massive sphaler i te-  
ga l  ena-chal copyr i  te-bar i  t e -py r i  t e  1 enses i n  a1 tered daci t e  rhyodaci t e  
fragmentals. The Erickson-Ashby showing contains pods o f  sphalerite-galena- 
p y r i t e  i n  and near f e l s i c  volcanic lenses i n  a chert-l imestone sequence i n  
andesite volcanics. The Po la r i s  Taku deposit contains discontinuous quartz- 
carbonate zones w i t h  Au-arsenopyrite-stibnite-pyrite hosted by volcanic and 
sedimentary rocks and poss ib ly  minor u l t ramaf i c  in t rus ives.  Smaller showings 
inc lude the Banker and Spar l ing which contain Au-Ag-sphalerite-galena- 
chal copyr i  te- te t rahedr i  te-arsenopyri t e - s t i b n i t e  hosted by quartz veins i n  fo lded 
shattered limestone-dolomite, and sheared andesite volcanics, respectively. 

PROPERTY GEOLOGY 

I n  1987 the e n t i r e  proper ty  was mapped on two scales: 1:lOOO scale mapping over 
the Central Area which includes the Tulsequah Chief  deposits, and 1:2500 scale 
mapping on the remainder o f  the property. 

1:2500 scale mapping showed the Tulsequah proper ty  t o  be under la in by rocks 
belonging t o  two d i f f e r e n t  l i t h o t e c t o n i c  blocks separated by the Chief  f au l t .  
The rocks are p r i m a r i l y  andesite f lows and py roc las t i cs  w i t h  lesser  c l a s t i c ,  
mixed limestone-chert-clastic, and dac i te  t o  rhyodacite py roc las t i c  uni ts.  Rocks 
west o f  the Chief f a u l t  resemble those east o f  the f a u l t  except f o r  a much higher 
level o f  deformation and penetrat ive f o l  i a t i on .  A1 1 layered rocks are  Intruded 
by numerous dykes and p l  ugs inc lud ing Paleozoic andesi t e s / d i o r i  tes and daci tes,  
Mesozoic granodior i tes,  quartz monzonites, d i o r i t e s  and pyroxenites and T e r t i a r y  
rhyodaci tes, andesi t e s / d i o r i  t es  and quartz monzonites. 

1 : l O O O  scale mapping i n  the Central Area (Plate 87-3) showed i t  t o  be broken i n t o  
f o u r  separate blocks by north-south s t r i k i n g  f a u l t s  designated the Chief, 4400E 
and 5100E fau l t s .  The Tulsequah Chief deposits are hosted by a conformable NE-SW 
s t r i k i n g ,  steeply northwest dipping succession o f  volcanics and minor sediments 
from o ldes t  t o  youngest: . 
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1. 
2. und i f f e ren t i a ted  andesite flows, f low breccias and pyroc last ics ;  
3. f e l s i c  py roc las t i cs  - p r i m a r i l y  daci tes and rhyodacites w i t h  minor dac i te  

4. 

andesi te and dac i te  pyroc last ics ,  mixed limy c l a s t i c s  t u f f s ,  and limestone; 

andesites; 
andesi te py roc las t i cs  - minor tuffaceous c l a s t i c s  

The layered rocks have been intruded by a large d i o r i t e  plug, s i l l ,  dyke complex 
and dac i te  plugs and dykes o f  suspected Paleozoic age (subvolcanic in t rus ives) ,  
and rhyodaci te dykes o f  suspected Eocene age. 

The Chief deposi ts occur i n  one hor izon designated the mineral  hor izon which i s  
located i n  the lower p a r t  o f  a large l e n t i c u l a r  mass o f  f e l s i c  pyroc last ics .  The 
mineral  hor izon comprises an intermixed assemblage o f  s t rong ly  p y r i t i z e d  (5-75%), 
s e r i c i t i z e d  and s i l i c i f i e d  dac i te  t u f f s ,  muds, cher ty  t u f f s  and minor cherts 
and l a p i l l i  t u f f s  which can be traced on surface f o r  700 metres across 3 f a u l t  
blocks. The surface expression o f  the mineral hor izon appears much less  
contorted than seen from geological  reconstruct ions on the 5200 and 5400 mining 
leve ls .  

M ine ra l i za t i on  i s  l oca l i zed  i n  3 areas i n  the mineral  hor izon designated the 
upper and lower deposi ts and F zone areas. The depost is a re  s t r a t i g r a p h i c a l l y  
con t ro l l ed  and occur as numerous lenses w i th  varying propor t ions o f  sphaler i te ,  
galena, chalcopyr i te,  ba r i t e ,  gypsum,, Au and Ag. Tota l  product ion was 625,781 
tons. Current reserves are 780,000 tons grading 0.07 o z / t  Au, 2.9 o z / t  Ag, 1.3% 
Cu, 1.6% Pb and 8.0% Zn. 

The Central  Area contains two large a l t e r a t i o n  zones in te rpre ted  t o  be feeder 
pipes; one under l ies the Chief deposits (Main A l t e r a t i o n  zone) and the other  
surrounds the  5200 and 5400 leve l  po r ta l s  (5200 Por ta l  A l t e r a t i o n  zone). These 
zones have developed a t  d i f f e r e n t  s t ra t i g raph ic  levels.  

DIAMOND DRILLING 

D r i l l  ho le  TC-87-5 s ta r ted  November 7,1987 and was completed t o  a depth o f  2414 
f e e t  on November 25, 1987. I t was inc l i ned  a t  -50" w i t h  a an azimuth o f  135" 
(P la te  87-3). The d r i l l  hole was targeted t o  t e s t  the down d i p  extension o f  the 
upper deposi ts prev ious ly  in te rpre ted  t o  pinch out  a t  the 5900 mining leve l .  I t  
in te rsec ted  the mineral horizon a t  2094.5 feet and in te rsec ted  13.5 f e e t  of :  
1.31% Cu, 1.08% Pb, 6.03% Zn, 2.48 oz / t  Ag and 0.08 o z / t  Au, from 2102-2115.5 
feet .  

The d r i l l  hole was logged by H. Kang and i s  described i n  d e t a i l  i n  Appendix B. 
The geochemical and assay data i s  i n  Appendix C. 



CONCLUSIONS 

Drill hole TC-87-5 showed that  the upper deposits, previously interpreted t o  
pinch-out a t  the 5900 mining level ,  have only been cut off  by a d i o r i t e  dyke and 
continue below the dyke. 

Report by: 

Project G d l o g i s t  

w.3. Endorsed for 
Release by: 

W. 3. Wolfe, 
Manager, Exploration- 
Western Canada. 

MJC/pm 
Distr ibut ion:  
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APPENDIX A 

STATEMENT OF EXPENDITURES 

Diamond D r i l l  Hole TC-87-5 was pa r t  o f  a 11561 foo t  d r i l l  program from September 
14 t o  November 29, 1987. 

Salar ies : 

M.J. Casselman - September 16-30; October 6-20, 26-31 
November 1-5 @$230/day $9,430 

M.J. Osatenko - November 1-15 @$23O/day 3,450 
H. Kang - September 14 - November 29 @$115/day 8,855 
A.P. Roberts 

October 26-31; November 1-12 @$170/day 5,270 
A.L. MacGregor - September 14-30; October 1-2 @$l70/day 3,230 
0. B ru lo t te  - October 1 - November 29 @$125/day 7,500 37,735 

- September 28-30, October 1-11, 

Communi ca t  i ons 

D r i  11 S i t e  Preparation 

16,238 

18,331 

Surveying 2,363 

Diamond D r i  11 i ng 

Geochemistry and Assayi ng 

Transportat ion - Hel icopter  158,821 - Fixed Wing 190,067 

Camp Costs 

484,420 

12,349 

355,888 

62,956 

D r a f t i  ng and Report W r i t i n g  8,000 

Expedit ing 17,720 

Tot a1 : 1,010,000 

Cost per foo t  d r i l l i n g  

Diamond d r i l l  ho le  TC-87-5 - cost = $87.36 x 2414 fee t  = 

$1,010,000 fo r  11,561 fee t  = $87.36/ft. 

$210,-887.04 

24 February 1988 



APPENDIX 6 - Diamond D r i  11 Hole log 
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8 - 2 0  CASING 

20 - 217.5 LNISITE FLW 
Dark to adlu pal, f i M  g r a i d d .  WgdOlOIdol. IWBOIVe, honog*wa* h i t .  flaw. 
&.dnt r o d .  calcitcfiiled @la (&10mn) and wsdc to mdwateiy locally etrang calcite veining and 
optdote alteratian (perva~lw cnd In otrlngere); locally psuQfrognntai toxture duo to odectlvo. 
prefermtlol spldotlzotlm - pooelbly flaw br.ce10 
Core lllderately (2-.3/ft) to etrongly fractured. 



At 28 - 27 Strmg, pervalve spldotlzatlm 
A t  51.5 - 52.5 Care rtrmgly fractured 
A t  56 - 77.5 Core rtrmgly fractured ad locol ly gouged 

Falt / f ratura zum 
At  83 - ti9 Core etrmgly fractured -fault? 
At  84 Strang spid3tlzatIon - a t r l g t a  ad ve in  and calcite vein crackle b r r a i a t i m  locally 
At  151 - 142 F l w  br.ec1at.d - .mo l l th l t  f r m t a l .  wlth p re f rmt la l  gldotlzatlon of notrix o r M d  
W i a r  frclgasntr (s28 r) 
A t  144 - 146 Core rtrmgly fractured 
A t  152 - 156 Core rtrmgly fractured 
At  168 - 162 F l w  brralated frogrntal wlth preferantla1 epidote olteratim of matrix 

A t  183 - 232 F l w  b r r a l a t d  
At  aeZ - aQ7 

.- 

At  171 - 171.5 F a i t  p 8 p  

Core atrcngly fractured 
At  Z 6 - a B g  F a i t  p g ~  
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a 

D r i l  I nJle Reowd COIm 

Pacan 3 of 17 

217.5 - 222 

222-225 

225-227 

227-3s 

LNIsITE/DIoAIlE INIRGM 
B i d .  dark g rm.  fine grained haogsnau. malva andalte/diorlte dyka/riII 7; wadc t o  lllderate colcite 
veining ad epidote replacant of w i ~ ;  
fractured. 

lacally wadc f.p - porphyritic; core lllderataly (M/ft) to strongly 

R*IXYCITEDSIRCGM-SUIODMKE 
mtite/tm, fine grained. mwiw rhyodocita We w i t h  biocky fractura ad wwk epidote alteration an fracture 
wrf-. 

limmrcm DIE M NfSI lE  MKE YIW) CN) HrwIDIm) Z#€ w t t h  white/tm rhyoQcitic wlm ad M e i e t r  
cutting thrarlfi dork g r m  mdrita/dlorlta. 

A H E s ~ I C R I l E  INRUSM - fine grained. dark gram to bladt. msmiw. 
k dwcribsd in 217.5 - 222. 

A t  226.5 - 228 Cora strongly fractured - farlt 
A t  256 - 251 Core strongly fractured 
A t  251 - 238.5 Sldto rhyodocite dyke 
A t  258 - 277 Core strargiy fractured and g w ~ d  leal ly  
A t  254 SI ickauids/core a i r  -le ee=le dogreg 
A t  288 - 288 Mixed and h*idized w i t h  whlte/grey rhyodacitlc slaka we? 

I 
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At SBB - 512 
A t  329 - 568 

At 335 - 337 
A t  S 7  - 374 

At 374 - 375 
A t  575 - 988 
At 388 - 988 

Fault - core strongly fracturd awJ Qwoed 
Fsp - porphyrltic -white. M r a l  phmocrmtr (2-5 m) wi th in  dark grem l a t r l x  
A di f fermt phau of IQ int rwlw? 
Core etrongiy frooturd 
Strong calclte. w r t z  wining and f rapnted w i n  
Rob&ly fault related 
Fault oouo. and core etrongly fractured 
W r a t e  to etrarg qrartx. colcite wining awJ amaclated bleaching (white/gry) of rock 
Fault g ~ g .  and ~ I O W  

Jg5 - 445 D I M E  INIRGIK (Fx - porphyritic) 
Dark grem to  bladc. uthdra l .  rof I C  (prmQly pyr-) phrrotryots (2-5 m) wl th in  -em. f Im to diu 
matrix; mnt of PX cryataia v o r i r  f r a  s to 15%; wry  fin rpidotized win/crodtie brecciation throu#wt 
ad diecdllmted W - tracx mnt; core loQrately (l-wft) fractured accgt W a  mted oth.rrrlw. 

At 399 -401 
At 420 - 421 

Core etrmgly fractured 
Olive green, daclte/andrlte M e  wi th  hornblrrd. ndlr (l-2 m) near the aantact/core a d s  
mgie % @ r e a  (top), 8J (bottw). 

.... .d 



' I  
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445 - 478 WITE INlRlSIK (Fop - porphy 1 t IC) 

white .ubhedral fop crptalo (26 nu) within dark greybran fine biotite-rlch dadt ic (7) matrlx: U b r d  to 
r M d  guartz orodular or qwrtz ey- (3-8 I) -. 
Pculbly WigiMl cplatz crptalo roab0rb.d into the #It; locally b i d e d  to t w i t e  a l w  - ae8aclated 
with quxtz and calcite wine. 

A t  467 

DICRIlE/AHESI?E INIRGIK - A. dwcr lbad In 3E5 - 446 
Dark green to bl&. fine grained. wsdtly pk-porphyritlc. 

A t  475 -481 

Slldtenoi&/core a t e  angle 7588 de+reer 

4m - 479 

Core etrargly fractured and g q d  
SI Icka*i&/wre art8 angle 18-15 dogrw. 

479-523 WIE c(w(s FwcaNTIC - WIUI RFF 
Grey to tar. heterolithic oaarw (2-25 I I )  frogart. wlthln f ln, tuff- ad W l y  to Ipd.rotely foliated 
and serlcltlzed matrix. 
FollatIon/eore a d e  angle 33-78 degrm; clasts f fe  of mlxed origln - Slliceaa. glwtz. fep-porphyry. dork 
green a d a i t e .  and 001101\. <eddy purple haot l t lc  claots: locoi - of hybrldlzotlm by fap-porphyrltlc. 
docite ~ l a n l c  l n t r w l w  - frapmto -1y within fop porphyry matrix: frqpantd. *hit. e l l  I-. 
original chert ,+da (1) oo11~n. 

i 

I 
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A t 4 S 2 - 4 S  Fault 
At 5Bs - 524 Core loderotrly to etrangly fractured. Iourlly g0Ug.d 

and fault related Intam q u a r t z ~ l t e  winlng - fault/fracture zun. 
Stringers of W along fracture urf- 5 2%. 

523 dJ7.5 MITE m C  IHIRGM (Fop - porphyritic) 
k h r l b e d  In 445 478 
Core d l y  fractured. 

537.5 - 743 M€sI~Ia?m IHlRlsM 
Fine grolmd, pm-grm. d l y  pyrsc*rtporphyrltic (locally). 
k h r i b e d  in 3S5 - 445 
Tcp contact/eore d o  -le 78 dogran; w e  udtly fractured 

At 724 - 735 

WITE rmRsE prRocUsTIC - WILL1 RfF 
L ~ i l i l  .lied (2-28 m). hotuollthic fragrntr Including eIllc0cun q m t z  fop porphyry. g r m  mdwlte, and 
Qndort rcddy purple hawtitic clate within udtly foliated. oerlcitlzed. tuffoesolu notrlx - foliatlan/core 
a l e  mgle M degrees. 
Fol lotion plav Io pooelbly ariglnal bedding. 

F l n  grained grey/grran d l y  bl.clchd with 1-1 W blob. and d i m l n o t l o n  ($ a). 

743-7n3 
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Dr i I I Hole Record anltw 

Dletr lot: IbDleb. TC-87-6 k 7 of 17 

778 - 1887.5 

At 751 - 758 
At 771 - 773 

A t  773 - 778 

Core strongly frodwed 
cCoy/tm f i n  groind doeite (?) dyk.lets (2-10 a thlck) 
Cuntoct/mre oxla mglo 5BgB d q r u  
h r  m t o c t  DW - grads Into fin docite tuff; looolly bedded - beddi~mrr axle cnple 75- 
80 dr(lr.r 
F i n  tuf f  ~ I x d  with and hybridized by doclte w e l e t e  (a Q.crlbd In 771 - 773). 

IMEsITE/DICRIlE INIRGIK - AS ESU?IBm IN JBJ - 445 
Dark gem to peogem. vdiu grolmd (loooily fln Po soarsa). locoily px-porphyrltic. 

At=-788 

At  804.5 - 
807.5 
At 841 - 644.5 
A t  853 - 858.5 
A t - - 8 8 )  
A t  665 - 967.5 

671.5 
A t 8 9 6 - 1 8 8 J  

A t  (m.8 - 

Fault gug./.hror ZQU 

slear/mrs oxla angle 64 degrw 
Core .odrotely to strongly fractured with quatlawble slicka~~ldea - slick/core oh angle 6 
10 d q r u .  
Core atrongly frodwd/rh.ard - fault 
Core strcngly f roc twd - fault. 
Core atrcngly frocturd 
h e c i a .  docltlc fragrntr 0.5- 4 Q matrix li#t green (lnclwlan?) 
Hi#iy rpldotlud faldrpar porphyry inclulm? or dyke 

Inclulon of Qcl t lc  brrccload f l n  to mdlu grolnd dacltic mter io l  (inclwlau). 

I 

i 



1887.5 - 
1019.0 froganto witerd 

1019.0 - 
1045.0 

CQlRSE WITIC PlracUsTIC - dadtic fragmnto (0.5 - 3 Q) within fino to ladiu grained. chloritic mtr ix ;  

Feidopar porphyry, pieglocior p h r r x x p t o  (up to J&r of ??) i n  fin grained gromioh matrix, .Q. 

fei&por/qidote veinlets (.2 - 1 a); ai- da i t i c  froganto rmr lorr contat. 

A t  1019.0 - 
1Bp1.5 
A t  1022.0 - 
1027.0 

HiCiy .head fait w. Ckndont clay in gouge. b degreeo t o  care otls. 

Serlcit izd pale gra loh  far i t  gouge 

1045.0 - 1789 M€SIlE/DI(RITE INTRGIK. MR( akM F-M Gw) 

A t  1148 - 1156 HlCiy fracturd wm. qwrtz/caicito winlete (0.3 - 0.5 Q w16) .  

Si000 rhyodaite We 
FiabandIn&ore mi8 angle 40 drgrem 

At 1348 - ,1349 shaor/birochd ZQY 

Inciuicm of f d d c  material? 
Swr/mre a d o  ogle !B dogram 

A t  1% - 1257 1/2 

I 

i 
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Dtl l l  kbleR&ord 

1789 - 1721 

At 1- - 1 s  Farlt/frocturs m - cor. otr-angly fractured and Ipugsd with otrong calcite wining throughcut; 
sIickon8lda -ly vieibi* thraugaut but d l f f l w l t  to do torhe  orientation with r r p c t  to 
core oxla kccr*. -0 Is badly broken 
Si ickamldo/core oth q l o  56 c b g a  
Si ickrwlde/mre a i s  q l o  25 d e g u  

At 1529 
A t  1581 
At  1600 - 1- Farlt/frocturo ZQU - core strongly fracturd and Ipugsd. oouo. brecciated 
At  1617- 1832 1/2 

lkdt ly fep-porphyrltic. W i d i z e d  dadto a r m  fragantai rodc (lapilli tuff) wlth wbrand. 
slllcsau fragants. 

Core badly fracturd 6. to farltlng 
A t  1- - 1664 Sldo Ihyodoclto we 
A t  1684 1/2 - 1887 

si& rhyodaite wo fiw banding (cor0 oxis malo 4568 cbgeeo). 

Imluion (XanOlithlC?) 

MITE SLBKXCANIC INIRISIK 
lcn/grey. fino graind dacito, locally h$widizd by dark gun mdwite intruivo; wwk to Ilod.rate chlorito 
veining thra#&ut. iocoliy wit. rrplacd; lccoliy udr. fep-porphyrltlc; pyrite coating on fracture 
w r f m  aum; core mdwateiy fractured (TJ/lt.). 

I 
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WMX) D r i l l  &le Record 

Tulanglm Diatrlct: b l e b .  To87d Paaa 10 of 17 

1721 - 1734 L H I S I ~ I ~ T E  WlRlSM 
Fine to diu grained. dork g r m  with d l u r i m t d  ad veln-rspioerd W atrlngora (5 a). 

At 1724 - 1727 Fault - a1 lckrwld./ave txla aqle J8 dogram 
At 1758 - 1752 Fault 

1734 - 1758 wm m c  INRUSIK (Fap - pwphyr I t IC) 
Sllbhebol to M r a l  fop ph.nocry.ta (l-3 I) wlthln gray, grm. f i n  groined dosite (iooaiiy rhyodocitic?) 
matrix; *ode chiorite/ootinolite (?) veining md trwion gonhw throq#mut; trace awrt of diaaainatsd w 
lotol ly. 

LHISIT€/t)IU?IlE WlRlSM h@rldlzd with fap-prphyrltlc b i t e  aubvolonlc Intrulw; wlna ad wlnleta of 
felalc mterlal (-ly fwrphyrltic) C r o I  cutting (1) dark gm. f l n  grained axhlte; it I a  difficult 
to aw uhether fleporphyry GTQI a k a  an&ltror vlaa wrao; chlorlte/actlnolite veina -iy m y  
lagutlte atringera; d i m .  w S W. 

1758 - 1781 



! 

1781 - 1879 MCITE sLBu#CIyIIC WIRGM - fsp porphyritic 
A. dsscritd in 1752 - 1756. 
White. fine dacitic/amzanitic (1) etocbrk *in t h r w t  md locally perva~iwly bleached: 
lapilli eized (5 -mu)  ubrand. *hite/tm rhyodocitic f r a p n t e  (?;tu). 

locally antain 

A t  1 W  - 1817 k g i  I I IC (ciw) ai tuat ion 
A t  Itu) - 1840 wdtiy rddy purple - h a o t i t i o  

W l y  rddy purple. haot l t ic ,  with epidote wining 

Olartz. epidate, actinolite. parnet w in 

A t  lad1 - 1852.5 

At  1875.5- 1816.5 

1WS - 1W.5 MITE CQlRSE WCUATXC - WIUI RFF 
Lapiill size (2 - (IQ u) #&round to w l c r ,  mixed but pr.dolinateiy white, ailicou rhyoQcitic frapmta 
within fine tuff-, cnd locally frpporphyrltlc aatrix; tracr mnt of d i n 4 n a t e d  W. 

1987.5 - 1927 LNlEsIlE/tX(RITE INlRlsM 
Fine grained. dark groan. locally h*rldlzed with h i t o  h l c t n i c  intrusive. 

A t  1913 Fwlt .  

I 

i 



1927 - 1Q4e 

1040 - 1 w  

1 w  - 1952 

1862 - 1973.5 

1973.5 - 1- 

1934-= 

2tm - a891.5 

WIlE CQLRSE FmnAsTIC - WIUI mFF 
A. dwcrlbed In 1879 - 1987.5. 

AKESI~ICfmE INIRGIK 

Iycm UYRSE PlRDUAmc - WIUI NF 
A. dercrlbed In 1879 - 1987.5. 

A K E S ~ I a m  WIRGIK 
With loool. quartz *pidote - raQatlte volnlng 
M I T E  CQLRSE PyADUAmc - WILL1 NF 
A. dwcrlbed In 1879 - 1987.5. 

AKESIE/oIcRITE 1 m I K  

M I T E  UYRSE PlRDcUsTIC - WILL1 NF 
Whlte. d l l ~  quartz fop porphyrltic frqpmtr (5-45 I) wlthln dark g r y / g s s n  fine tuff-, md 
ardesltic (7 )  matrix; - l y  rlxod with, and hybrldizod by fap-porphyrltlc intrwlvs - Mito millcsoue 
fragrmnts withln fap-porphyrltlc motrlx . 

I 

i 



c. 

m . 5  - 2898 

2898 - 2182 

2182 - 2115.5 

KmED MITE CQYISE pIR3cUsTIC - m M C F  MKRK I(cRIzcE( 
Lapilli sized. uhlte ~Ilicou, cpartz fop-parphyrltlc f r m t e  wlthln flne tu f faewr matrix; d l y  to  
lDderotely w r i c i t l z d  and rndtly py r i t i zd  matrlx 

k m  WITE P I E  PlraQASllC - lfpER PLRT ff Y m  HRIxE( m.58 m.88 
Tmjhlte. etrmgly wrlcltlzed, lobrotoly pyr i t lzd ( M W )  rodc wlth rare, Wllte s i l l t a w  lapiill 2888.88 2182.88 
fragunts wlthin flw matrix: original rodc IOI prck&ly daclto tuff; Btrmgly wrlcl t lzed lapro pouibly 2182.88 2185.58 

2185.58 2110.58 rsprewnt orlglmi bedding - a h  oIl*tly foliated - bedding/ follation to  core ade angle 68 depron; 
dls.aimted cholapyrlte 1-2%. lphalerltr 2-X 2110.58 2115.58 

2115.58 2121.88 
2121 .88 2124.58 A t  aBBB 

E# W - dls.alnated. 

8 d e d  WBIW lphalerlte 1 Q thick. 

UIEERK KRm 
Strayliy pyritized (IO-=), wricltized. barite-rleh. fine grained rock w i t h  Tore iaplili sire. *hito s111- 
frognmts - pasibly dlBturbed chsrt be&% 
angle 4868 degree% di-cllnated cholcqyrltr throughout (54%). and Fl@X rpholorlte loeolly; bmded 
w l f l d w  - Interbedded with chert ( ? ) b i t e  W. 

locally foliated (after original bedding?) - foliation/core ads 

5.58 Sm. 
4.88 (UI. 

3.58 2568. 
5.88 1540. 
5.88 3168. 
5.58 278. 
3.58 24. 

10.4 pa8. 157. 958. 
53.3 4748. JBaQ. 213ea. 

48.2 lime. 5858. 48858. 
11.7 23188. 1BaBB. 82588. 
7.9 1540. 1120. 14888. 

m.9 tans. m. wm. 

1.0 n. n. a. 

I 

i 
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Epetpa 
Frm To 

Dotcriptton 
m m  

2115.5 - 
2124.5 

MEED MIlE/RtKWXlE INIRGIK (-IC?) 
Whlts to tan. locally p l a t 2  fsp porphyritic. bleachad. md wwkiy to ao&rately pyritized (24%). swicit ized 
.ubvolccntc daclte (or rhyodacitic?) Intruive; W occurs a dlnainotionr md a fracture rdplacd stringers 
along crodtled ad parrlbly phroatlarlly b r e l o t e d  fractures; trow mcnt of chalcopyrite iowliy. 

2124.5 - 2168 MTERED MITE CWSE plRocusTC 2124.58 2139.88 
Wit. to tan. strongly bleachad. wwkly oorlcltlzed ad pyritized. coarse frqmontal rodc with rilicea* clasts 2139.88 213ci.W 
within altered matrix; no visible bodding or follOtlOn; W as fine d inminat ion  2-W l ow l ly  h@rldized by 2135.88 2148.88 
doci t lc  +ubvolcoric intrulve rock. 2140.88 2145.88 

2145.88 2158.88 
2158.88 2156.88 
2156.88 2168.88 
2168.88 2165.88 
2166.88 2168.88 

2168 - 2187 MTEI(ED M I T E  WE€ PlROaAsnC - m p U Y  M T I 2 0 D  
As doscribed in 2124.5 - 2168 but strongly pyritlzed. 
L @ i i i  size (2-40 n) nhlte sillcsous c i a t o  within strongly pyrltlzed fine "wlphlde nud" matrix (W 8 - 15%); 
the rock i s  clastupported (1.0. 58 - 6&L fr-tai). 

2187 - 2288 ~ I T Q D I I O R I T E  I M T W I K  
Dark green to b i d ,  fine grained, IIXIM~VO rodc with quartr-apldotbgmnet veins throughout (vein thl- 
rcngs 2 - 40 mn); traoe a t  of di.saninated Ff. 

5.58 
5.88 
5.88 
5.88 
5.88 
5.88 
5.88 
5.88 
5.88 

20. 
e. 
e. 
32. 
20. 
la. 
578. 
252. 
2 4 .  

1.5 
8.8 
8.6 
e. 1 
1.6 
2.2 
5.2 
5.4 
4.7 

51. 
11. 
17. 
17. 
37. 
25. 
55. 
P. 
23. 

48. 172. 
4. 74. 

ae. 62. 
21. 162. 

110. 277. 
210. 889. 
121. 529. 
le(. 216. 

4. m. 
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2 2 6  - 2225.5 Kmm) WITE aW5€ -IC - M i d  w i t h  ond hybridized by *hite/tm. sill- docite (rhyodocite 
subvoicmic intruive; w&ly awic i t izd.  p y i t i z d  (3 - E a )  fim matrix w i t h  trace a t  of  di..sllinatd 
lphaler ita. 
wr part of mineral b r i m ?  

m 5 . 5  - 2234 MTERD MITE F I N  m C  2168.88 2175.88 5.88 1260. 31.4 69. 818. 776. 
Strongly w r i c i t i t d ,  bladwd. #dtly to  moderately Pyr i t i zd  (3 - sx) rock; originally fim docite tuff or 2175.88 2178.88 5.88 148). 41.3 1BB. 1118. l-. 
s&voiccnic intruive? 2178.88 2163.88 5.88 856. 41.1 44. 1258. 1258. 
Locally hybridlzd by rhyodoclte ubvo lon~c  intruive; dissminated sphalerite (1 - 2x) througtmut. 2183.88 2187.88 4.88 818. 27.2 45. 118. 288. 

2288.88 2218.88 4.88 42. 8.8 57. 76. 868. 
2218.88 2215.88 5.88 58. 1.2 139. 78. 1368. 

2 w - 2 2 8 9  K ~ ~ m a W 5 € m c  
White. aiii- icpilii frapmta within pyrite. quartz. wr ic i te-a l terd motrix; portionr of t b  si i i -  
frqmmta are pmaibly diaturhd chert be& - locally h mntortod chert bed. at 2288 - 
disaanimtiona ad fine m i v e  b i d  5 - la but losallY up to  28R; d i s m  sphalerite 1 - 2%. trace -ts of 
choieopyrite md  galaw. 

A t  2266.5 

W occurs o 

Pyrite bod/core a l a  mgie 48 @roes. 
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D r i l l  tble Record cQ(INx) 

R w r t v  T ~ h d ~  District: b l e b .  70676 16 of 17 

2268-2.337 u I ~ m a o N - m w w 2 a E  
Cuartz. barite. wricite. pyrite rich (15 - a) fine qalned rock; original rock nw probclbiy fine dacitic 2215.88 ~ 2 8 . 8 8  
tuff; pyrite ormrs a flne and COQW dlwaninotima and fine blob. ad layers; d i n a l w t e d  mphalerite 2 - 2220.88 2225.58 
3x: bedding/foilotion to core -1s mgle 5 - 25 degrea;  locally mixed md hykidized by whlte/tm. bladed. 2225.58 2w8.w 
or lg lw l l y  r h p b c i t l c  (?) intrmlve rock. 

A t  22217 &dding/foilotlon t o  core ad. cngle 35 degrees. 

2587 - 2366 ALEIED NESIlE COlRsE PYWCUSTlC - F C O W  MEESITE 
Whlte to  tm. bleached. lapill1 sized (2 -40  m) anygdoloidai fragrmnta within grey to reddy bran.flne 
blotlte-rlci, tuffaeoua matrix: anygdula wlthln clauts are -lY pyrite rsplamd; 3 - 1Br PY O C Q I ~ O  a 
dlssaninotlcns ad In cruds layerr along foliatlm (after Original bedding?) nurfoca - foliatIm/aore axis 
angle 40 -60 degrees. 

A t  2558 - -1.5 Dork green, flne m b l t e  dyke 
A t  '2.359 - w68 Lbrk g r m ,  flne mdesits d#S. 

2258.88 2256.88 
2256.88 2240.88 
2240.88 2245.88 
2245.88 2250.00 

2256.88 2268.88 
2260.88 2265.88 
2285.88 2289.88 
2289.88 2275.88 
2275.88 2288.88 
2288.88 22e5.88 
2283.88 2298.88 
2298.88 2295.88 
2295.88 23m.88 

2250.88 z~5b.m 

2588.88 2xu.88 
2305.88 2307.88 
2307.88 2310.88 
2310.88 2315.88 
2315.88 2328.88 
w28.w 2325.88 
w25.88 m.88 
m.88 2335.88 
w5 .88  23i0.88 
2340.88 m.88 
236.88 2350.88 
2350.88 2355.88 
2355.88 2.m.88 

5.88 
5.58 
4.58 
5.88 
5.88 
5.88 
5.w 
5.88 
5.88 
5.88 
4.88 
6.88 
5.88 
5.88 
5.88 

5.88 
5.88 

5.88 
2.88 
3.88 
5.88 
5.88 
5.88 
5.88 
5.00 
5.88 
5.00 
5.88 
5.88 
5.88 

96. 
102. 
274. 
280. 
146. 
402. 
458. 
288. 
168. 
288. 
162. 
a. 
244. 
288. 
362. 
a. 
178. 

216. 
588. 
42. 
40. 
40. 
58. 
40. 
68. 

36. 
0. 

54. 
42. 

m. 

1.3 
6.5 
8.5 
4.5 
8.6 

25.8 
14.1 
2.5 
0.2 
5.6 
0.3 
6.5 
0.8 

11.4 
11.8 
6.5 
2.4 

2.5 
3.5 
0.8 
0.0 
0.4 
0.0 
0.0 
0.4 
0.8 
0.7 
0.0 
0.5 
0.5 

132. 
166. 
188. 
247. 

1258. 
7460. 
3190. 
258. 
86. 
a. 
1s.  
88. 

242. 
358. 
391. 
161. 
JB). 

120. 
185. 
1s. 
18. 
32. 
53. 
47. 

122. 
178. 
91. 
17. 
€3. 
75. 

15. 1650. 
52. m. 

128. e. 
z7. 1640. 
232. 471. 
898. 1151. 
%?e. 1888. 
097. 1 m .  
646. 1 m .  

1 w .  2168. 
€81. 1738. 
436. 1x3. 

1 m .  aaae. 
1139. JBBB. 
247. 3158. 
62. 1240. 
40. 866. 

35. 1230. 
41. 1110. 
8. s7. 
5. 75. 
5. 417. 

11. 156. 
7. 101. 
9. 578. 
4. 43. 
6. 36. 
5. 54. 

12. 88. 
5. 111. 



2360.88 2586.88 5.88 98. 0.1 1BB. 15. 136. 

2586-w85 c)sEsITEINlRlsIK 
Dark ween. flne grained. mnive. hmrgmaw with lacal. calclteliogretite veins. 

At  2390 - 23%' @re otrongly fractured. 

kdsKriWln2387-2566.  
2265-2sBp MTEREDc)sEsITEayRsEmIC 

2992 - 2411 c)sEsIlE INlRlsIK 
Dark green. f in0 grained, mnive. 
k dsKribed in 2566 - 2265. 
Core otrongly fractured. 

M m  ANIsIlE ayRsE -IC 

Core strongly fractured and gouged - beginning of a fault z m .  

2411 - 2414.0 
<EW> k described In 2387 - 2586. 



APPENDIX C - Oiamond Drill Hole Geochemical and Assay Data 



TC-87-5 

w 
Footago 

2094.50 2096.00 
2098.00 2102.00 
2102.00 2105.50 
2105.50 2110.50 
2110.50 2115.50 
2115.50 2121.00 
2121.00 2124.50 
2124.50 2130.00 
2130.00 2135.00 
2135.00 2140.00 
2140.00 2145.00 
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EXPLORATION 

APPEND I X "0 I' 

WESTERN CANADA 

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

I N  THE MATTER OF DIAMOND DRILL ING 

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, MICHAEL 3. CASSELMAN, OF THE CITY OF DELTA, I N  THE PROVINCE OF B R I T I S H  
COLUMBIA, MAKE OATH AND SAY: 

1. THAT I AM EMPLOYED AS A PROJECT 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 THIS  REPORT IS 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 14 DAY OF SEPTEMBER 
1987 AND THE 29 DAY OF 
EXPLORATION ON THE ABOVE NOTED PROPERTY. 
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EXPLORATION 

APPEND1 X "E 'I 

WESTERN CANADA 

STATEMENT OF QUALIFICATIONS 

I, MICHAEL 3. CASSELMAN, OF THE C I T Y  OF DELTA, B R I T I S H  COLUMBIA, HEREBY 
CERTIFY: 

- B R I T I S H  COLUMBIA, WITH A BUSINESS ADDRESS AT 7 0 0 - 4 0 9  GRANVILLE STREET, 
VANCOUVER, B R I T I S H  COLUMBIA. 

- THAT I GRADUATED WITH B.Sc.AND M.Sc. DEGREES I N  GEOLOGY FROM THE 
UNIVERSITY OF B R I T I S H  COLUMBIA I N  1 9 6 9  AND CARELTON UNIVERSITY I N  1977,  

- THAT I HAVE PRACTISED GEOLOGY WITH COMINCO LTD. FROM 1969 TO PRESENT. 

DATED T H I S  2f DAY OF JANUARY 1988 AT VANCOUVER, B R I T I S H  COLUMBIA 

/ - 
MICHAEL JLCASSELMAN, M.Sc. 
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