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E x p l o r a t i o n  was performed i n  the  E c s t a l l  R i v e r  area, on c l a ims  owned 

by  K i d d  Creek Mines Ltd., between June 30 and August 24, 1987. Work 

cons i  s t e d  o f :  c u t t i  ng a  g r i d ,  geo log i ca l  mappi ng and sampl i ng, e l  e c t r o -  

magnet ic and magnet ic surveys and s o i l  sampling. 

Geo log ica l  i n v e s t i g a t i o n s  o f  the  E c s t a l l  P rope r t y  i n d i c a t e  t h a t  the 

T h i r t e e n  Creek area i s  p rospec t i ve  f o r  v o l  canogenic massive s u l  ph i  de 

depos i ts .  M inera l  occurrences d iscovered  a1 ong a  1.7 km s t r i k e  l e n g t h  

d u r i n g  1987 a re  w i t h i n  a  200 m wide success ion o f  vo lcan ics .  D is -  

semi na ted  and s t r i n g e r  c h a l c o p y r i t e  m inera l  i z a t i o n ,  c o n t a i n i n g  up t o  

4.65% Cu, 26.1 ppm Ag, and 4.9 ppm Au, occurs i n  a l t e r e d  f e l s i c  vo l can i c  

o r  v o l c a n i c l a s t i c  rocks. Banded s p h a l e r i  t e  occurs i n  a1 t e r e d  maf ic  

v o l  c a n i c l  a s t i c s .  

S o i l s  c o n t a i n i n g  anomalous Cu, Au, Ba, Ag, and Pb c l u s t e r  near 

m ine ra l  occurrences and i n d i c a t e  probable overburden-covered extens ions.  

Addi t i o n a l  p rospec t ing  may d i  scover m inera l  occurrences i n  some o f  the  

areas o f  anomalous s o i l s .  

E lec t romagnet i c  surveys detected severa l  conductors.  Some conduc- 

t o r s  i n  metasediments appear t o  be f o rma t i ona l  and may be caused by 

g raph i t e .  However, s ince  the source o f  c o n d u c t i v i t y  can change r a p i d l y  

a long  s t r i k e ,  a l l  conductors  r e q u i r e  e v a l u a t i o n  i n  the  f i e l d .  

P rospec t i ng  and mapping, f o l l o w e d  by approx imate ly  1,500 metres o f  

diamond d r i l l  i n g  i s  recommended. Th i s  work should focus on areas of  

cha l  c o p y r i  t e  and sphal e r i  t e  occurrences, assoc ia ted  so i  1  anomal i es and 

conductors .  



CONCLUSIONS AND RECOWENDATIONS 

Geolog ica l  i n v e s t i g a t i o n s  d i  scovered severa l  m inera l  occurrences and 

i n d i c a t e  t h a t  t h e  T h i r t e e n  Creek area i s  p rospec t i ve  f o r  massive s u l -  

p h i  de depos i ts .  Qua r t z -Se r i c i  te-Kyani t e  Schi  s t  and M i  xed Gneiss ( f e l  s i c  

v o l  can i cs  o r  vo l  c a n i c l  a s t i c s )  h o s t  s t r i n g e r  and d isseminated chalcopy- 

r i t e  m inera l  i z a t i o n ,  w i t h  apprec iab le  go1 d and s i l v e r  and minor  z inc ,  

near  E l a i n e  and Phoebe Creeks. Banded s p h a l e r i  t e ,  cons idered  t o  be 

syn-deposi ti onal  , occurs i n  ca l  c - s i  1 i c a t e  associ  a t e d  wi t h  maf i c vo l  ca- 

n i cs .  

Rocks i n  t he  T h i r t e e n  Creek area have been v e r t i c a l l y  s t re tched .  

Any d e p o s i t s  i n  t h a t  area may have s i g n i f i c a n t  downward ex ten t .  

Geophysical  conductors "A"  and "B" a re  bo th  l o n g  and assoc ia ted  w i t h  

metasediments which l o c a l l y  c o n t a i n  g raph i te .  However, metasediments 

a r e  p o o r l y  exposed i n  much o f  t he  mapped area and p a r t s  o f  these conduc- 

'r t o r s  may be w i t h i n  vo l can i c  rocks and/or caused by s u l  ph i  des . Con- 
f\. ) 

d u c t o r  "C"  i s  o f  l i m i t e d  s t r i k e  leng th ,  w i t h i n  Mixed Gneiss which l o c a l -  

l y  hos t s  m inera l  occurrences, and i s prospec t i ve .  

Anomalous Cu, Au, Ba, Ag and Pb i n  s o i l  a r e  e f f e c t i v e  i n d i c a t o r s  o f  

m i n e r a l i z a t i o n ;  As, and probably  Zn, a r e  n o t  e f f e c t i v e  l o c a l l y .  Ano- 

malous s o i l s  occur  near and a long s t r i k e  from known m i n e r a l i z a t i o n .  

Fu tu re  e x p l o r a t i o n  should focus on: 1) t h e  Q u a r t z - S e r i c i  te-Kyani t e  

S c h i s t  and Mixed Gneiss and t h e i r  copper occurrences, assoc ia ted  m u l t i -  

e lement s o i l  anomalies I and I I and conductor  "C",  2 )  t he  s p h a l e r i t e  

occurrence i n  Qua r t z -Ch lo r i  t e - B i o t i  t e  Sch i s t ,  w i t h  emphasis on a1 ong- 

s t r i k e  p o r t i o n s  o f  s o i l  anomalies 111 and I V ,  and 3 )  conductors  "A" and 

"B". Other  s o i l  anomalies and/or conductors  shou ld  be cons idered i n  the  

1 i g h t  o f  new geo log i ca l  d iscover ies .  



In i t i a l ly ,  intensive prospecting, some hand trenching and mapping i s  
required to select the most prospective s i t e s  for  d r i l l  holes. Two to 
four men will be required for about two weeks for th is  work. E i g h t  to  
ten holes, total 1 ing about 1,500 metres will be required to  t e s t  the 

various targets.  Some holes can 1 i kely be dr i l led  west to east ,  down- 
h i l l  and be located in areas of l i t t l e  vegetation; others will l ikely be 
1 ocated below tree1 ine and require s i t e  preparation prior to d r i l l  ing. 
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INTRODUCTION 

Location, Access and Terrain 

Claims compr is ing  the  E c s t a l l  P r o j e c t  area a r e  w i t h i n  the Skeena 

M i n i n g  D i s t r i c t ,  i n  NTS 103H/13E and 14W (F ig .  1 ) .  The c l a ims  l i e  

n o r t h  and south o f  the E c s t a l l  R iver ,  cen te red  a t  approx imate ly  5305Z1N, 

129 30'W (F ig .  2  and 3 ) .  Camp i s  w i t h i n  crown-granted c l a ims  n o r t h  o f  

t h e  r i v e r .  Area supply cen te rs  a re  P r i n c e  Ruper t  and Terrace, 72 k i l o -  

metres nor thwes t  and 94 k i l ome t res  no r theas t  o f  camp r e s p e c t i v e l y .  

Heavy and bu lky  equipment and supp l i es  can be barged from P r i n c e  

Ruper t  and up t h e  E c s t a l l  R i ve r  t o  w i t h i n  8 k i l o m e t r e s  from camp, w i t h  

f i n a l  p o s i t i o n i n g  by he1 i c o p t e r .  Personnel and suppl i e s  can be b rought  

f rom P r i n c e  Ruper t  t o  Johnston Lake by f i xed -w ing  a i r c r a f t ;  t r a n s p o r t  

t o  camp from Johnston lake,  o r  a l t e r n a t i v e l y  d i r e c t l y  f rom Terrace,  i s  

f' x j  by he1 i cop te r .  
k 1 

The p rope r t y  i s  on rugged f o r e s t e d  s lopes and low r i d g e s  o f  the  

Coast Range Mountains; e l e v a t i o n s  range f rom 10 t o  more than  1300 

metres above mean sea l e v e l .  Most o f  the  p rope r t y  below t r e e l i n e  ( a t  

approx i rnate ly  700 metres)  i s  covered by mature con i  f e r s  and underbrush; 

smal l  grassy o r  swampy areas on some benches and r i d g e s  p rov ide  l a n d i n g  

s i t e s  f o r  he1 i cop te r s .  Areas above t r ee1  i n e  a re  g e n e r a l l y  he1 i c o p t e r  

access ib le .  Outcrop e x i s t s  i n  small creek beds, on steep c l i f f s ,  r i d g e s  

and l o c a l l y  on some benches. Overburden i s  l o c a l l y  ex tens i ve  b u t  i s  

g e n e r a l l y  t h i n  except i n  the E c s t a l l  R i v e r  v a l l e y .  

Previous Work 

The area has been exp lo red  i n t e r m i t t e n t l y  s i nce  t h e  d iscovery  o f  t h e  

E c s t a l l  d e p o s i t  (massive p y r i t e  +/- c h a l c o p y r i t e  and s p h a l e r i  t e )  i n  Red 

Gulch d u r i n g  t he  l a t e  1890's. T h i s  d e p o s i t  i s  owned by K i d d  Creek Mines 

L td .  and has been exp lo red  by  sur face  and underground d r i l l i n g  and 

0 c rosscu t s  (Bacon, 1952). Reserves a r e  es t ima ted  a t  6.9 m i l l i o n  tonnes 
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g r a d i n g  0.6% copper, 2.5% z inc ,  42.3% i r o n  and 48.4% su lphur  (Dolmage e t  

a1 , 1961). D r i l l  core, from the  No r th  l e n s  b u t  f rom on l y  the upper p a r t  

o f  t h e  South lens ,  was analysed f o r  p rec ious  meta l  con ten t ;  Domage e t  

a1 (1961) es t ima te  t h a t  nea r l y  65% o f  the  reserves c o n t a i n  an average o f  

0.5 g/ tonne go ld  and 20 g/tonne s i l v e r .  

The c la ims  w i t h i n  the E c s t a l l  p r o j e c t  were s taked t o  cover the  "Mine 

S e r i e s "  rnetavolcanics which hos ts  t h e  E c s t a l l  depos i t .  E x p l o r a t i o n  i n  

1985 and 1986 cons i s ted  o f :  a i r b o r n e  INPUT and magnetometer surveys 

(Martyn, 1986), c u t t i n g  58 km. o f  g r i d ,  geo log i ca l  mapping, 1  i thogeo- 

chemical  sampling, prospect ing,  ground Max Min, VLF-EM and magnetometer 

surveys, s o i l  and s i 1  t sampling and 916 metres o f  diamond d r i l l  i ng i n  

f i v e  ho les  (Hassard e t  a1 , 1986). Occurrences o f  copper, w i t h  s i g n i f i -  

c a n t  g o l d  values, were d iscovered i n  t h e  T h i r t e e n  Creek area and i t  was 

cons idered  p rospec t i ve  f o r  massive su l  p h i  de depos i ts .  

Sumnary o f  Work i n  1987 

E x p l o r a t i o n  on c la ims  owned by K i d d  Creek Mines Ltd., a  d i v i s i o n  o f  

Fa l conb r i dge  L im i ted ,  was performed between June 30 and August 24, 1987 

by personnel o f  Fa1 conb r i  dge ( o p e r a t o r )  and those o f  va r i ous  c o n t r a c t o r s  

(Appendix I ) . Work cons i s ted  o f :  1  i n e c u t t i n g ,  geo log i ca l  mapping and 

sampl i ng, s o i  1  sampl i ng and geophysical  surveys. 

G r i d  l i n e s ,  100 metres a p a r t  and o r i e n t e d  east-west, c ross  t h e  

r e g i o n a l  t r e n d  o f  li t h o l o g i  es and a i r b o r n e  geophysical  f ea tu res  i n  t he  

T h i r t e e n  Creek area. C l i f f s ,  s teep slopes, swamps and t h i c k  s l i d e  a l d e r  

a r e  l o c a l l y  a  problem a l though coverage i s  g e n e r a l l y  good. A t o t a l  o f  

33 km o f  g r i d  was c u t  by S.R. Ocsko E x p l o r a t i o n  Serv ices;  Fa lconbr idge  

personnel  c u t  an a d d i t i o n a l  0.8 km and a c c u r a t e l y  s lope-chained a1 1  

1  i n e s  and p laced  p i c k e t s  20 metres apar t .  Slopes were surveyed us ing  

hand-he1 d  i nc l i nome te rs  and ground p r o f i l e s  were prepared t o  pe rm i t  t he  

p roper  o r i e n t a t i o n  of  e lec t romagnet i c  c o i  1  s  (Max Min survey) .  



The T h i r t e e n  Creek area was g e o l o g i c a l l y  mapped a t  1:2,000 sca le  and 

s e l e c t e d  o t h e r  p a r t s  o f  the p rope r t y  a t  1:5,000 sca le .  M inera l  occur- 

rences were d iscovered  and sampled. 

Ground geophysics inc luded:  two-frequency h o r i z o n t a l  l o o p  e l e c t r o -  

magnet ic (Max Min ) ,  VLF-EM, magnetometer and grad iometer  surveys, which 

were performed by Del t a  Geosci ence L td .  Bedrock conductors  and magnetic 

f e a t u r e s  were loca ted .  

The T h i r t e e n  Creek g r i d  was s o i l  sampled. A t o t a l  o f  838 s o i l  

samples were c o l l e c t e d  and analyzed f o r :  copper, lead,  z inc ,  s i l v e r ,  

go ld ,  bar ium and arsenic .  Anomalies occur  near  a p rospec t i ve  quar tz -  

s e r i  c i  te -kyan i  t e  s c h i s t  u n i t .  

Property Status 

The E c s t a l l  p rope r t y  comprises 12 m ine ra l  c l a ims  and one f r a c t i o n ,  

4- -> t o t a l l i n g  139 u n i t s  ( F i g s  2 and 3; Tab le  I ) ,  which were s taked i n  1985 
8, : and 1986. These c la ims  a re  owned by K i d d  Creek Mines Ltd.  

Twenty-one Crown-granted c la ims,  L o t s  111-115 and 2661-2676, a1 so 

owned by K i d d  Creek Mines Ltd., occur  w i t h i n  RED 1,2 and 3 and BLUE 1 

c l  aims. 



TABLE I 

PROPERTY - Ecstal l  Project 

Claim No, 

RED 1 

RED 2 

RED 3 

RED 4 

RED 5 

RED 6 

RED 10 

BLUE 1 

BLUE 2 

BLUE 3 

BLUE 4 

SKINNY F r .  

GREEN 1 

Units Record No. Date Recorded 

16 501 9 Nov. 1, 1985 

12 5020 Nov. 1, 1985 

9 5021 Nov. 1, 1985 

15 5022 Nov. 1, 1985 

Nov. 1, 1985 

Nov. 1, 1985 

Dec. 6, 1985 

Dec. 12, 1985 

Dec. 12, 1985 

Dec. 12, 1985 

Dec. 12, 1985 

Oct. 7, 1986 

Oct. 7, 1986 

Expiry Date 

Nov. 1, 1998 

Nov. 1, 1998 

Nov. 1, 1998 

Nov. 1, 1998 

Nov. 1, 1996 

Nov. 1, 1998 

Dec. 6, 1996 

Dec. 12, 1998 

Dec. 12, 1996 

Dec. 12, 1998 

Dec. 12, 1998 

Oct. 7, 1998 

Oct. 7, 1998 

NOTE: E x p i r y  date i nc l udes  f i l  i n g  work i n c l u d e d  i n  t h i s  r e p o r t  f o r  one 

y e a r  on each o f  c la ims :  RED 1 - 4, 6; BLUE 1, 3 and 4. 



GEOLOGY 

REGIONAL GEOLOGY 

The p rope r t y  covers a  p o r t i o n  o f  t h e  n o r t h e r l y  t r e n d i n g  E c s t a l l  

Pendant, a  metavolcanic-metasedimentary be1 t w i t h i n  t h e  Cent ra l  Gneiss 

Complex (Roddick, 1970; Hutchinson, 1982). The be1 t i s  4 t o  15 km wide 

and a t  l e a s t  60 km l o n g  (Fig.4).  I t  i s  bounded t o  the  west by t h e  

E c s t a l l  P l u t o n  and t o  the eas t  by t h e  Quo t t oon  P lu ton .  These p lu tons  

a re  p a r t  o f  t he  ex tens i ve  Coast Range I n t r u s i v e  Complex. 

The E c s t a l l  Pendant c o n s i s t s  ma in l y  o f  hornblende-p lag ioc lase 

amphi b o l  i t e s  w i t h  1  esser amounts o f  q u a r t z i t e ,  marble, mi gmati t e  and 

g r a n i t o i d  rocks o f  l a t e  Paleozoic  o r  e a r l y  Mesozoic age. These rocks  

shave been metarnorphosed t o  t he  amphibol i t e  f a c i e s  and a re  l o c a l l y  

m i g m a t i t i c  a long p l u t o n  margins. South o f  B i g  F a l l s  Creek upper 

greenschi  s t  f a c i e s  rocks are sporad ica l  l y  preserved. 

The E c s t a l l  Pendant hosts  3 subeconomic massive su lph ide  deposi ts ;  

t h e  E c s t a l l  , Packsack and Sco t i a  depos i t s  ( F i  g.4). The E c s t a l l  and 

S c o t i a  Depos i ts  a re  owned by K i d d  Creek Mines Ltd.  and have been the  

s u b j e c t  o f  r ecen t  r eeva lua t i ons  (Hassard e t  a1 , 1986; 1987). The 

Packsack Depos i t  i s  p r e s e n t l y  c o n t r o l  l e d  by A c t i v e  Minera l  s  L td .  

The E c s t a l l  Depos i t  1  i e s  w i t h i n  t he  p r o p e r t y  covered by t h i s  r e p o r t  

(see  Hassard e t  a l ,  1986 f o r  reserve  es t ima tes )  and c o n s i s t s  o f  2 lenses 

o f  massive p y r i t e  c o n t a i n i n g  minor  c h a l c o p y r i t e  and s p h a l e r i  te .  The 

Packsack Depos i t  i s  s i m i l a r i l y  p y r i  t e - r i c h  and con ta ins  o n l y  m inor  

c h a l c o p y r i t e  and sphal e r i  t e  (see Graf, 1981 f o r  reserve  es t imates) .  The 

S c o t i a  D e p o s i t  i s  a  spha le r i  t e - r i c h  body w i t h  p romis ing  z i n c  grades (see 

Meyers and Moreton, 1981 1; however, o n l y  a  smal l  tonnage has been 

o u t l i n e d  by e x p l o r a t i o n  t o  date. A l l  t h r e e  depos i t s  occur  i n  s i m i l a r  

geo log i ca l  s e t t i n g s  and are hosted by q u a r t z - s e r i c i  t e  s c h i s t  o r  gneiss.  



Coast Range Intrusive Complex 

+ + + +  + + + + Central Gneiss Complex 
KlDD CREE 
MINES LTD 

massive sulphide deposit 
+ + + + t  + + + + \ foliation, strike, dip 
+ + + + +  + + + +  + + + + +  + + + +  + + + + +  + + + +  

modi f ied  a f t e r  
Roddick (1970), 
Hutchison (1 082) and 
Crawford et al (1987) 
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PROPERTY GEOLOGY 

General 

The E c s t a l l  P roper ty  i s  u n d e r l a i n  by metamorphosed sedimentary, 

vo l can i c ,  v o l c a n i c l a s t i c  and re1  a ted  i n t r u s i v e  rocks  o f  t h e  E c s t a l l  

Pendant and g r a n o d i o r i t e  o f  t he  Coast Range I n t r u s i v e  Complex. The 

E c s t a l l  Pendant i s  approx imate ly  8  km wide i n  t h e  v i c i n i t y  o f  the  pro- 

p e r t y  and t r ends  170 . Coast Range I n t r u s i o n s  form r i d g e s  w h i l e  Pendant 

r ocks  occur  dominant ly  a1 ong s lopes and i n  v a l  1  eys. Xenol i ths  o f  Pen- 

dan t  rocks  commonly occur w i t h i n  the  Coast Range I n t r u s i v e s .  The rocks 

o f  t h e  E c s t a l l  Pendant have been moderate ly  t o  s t r o n g l y  deformed and 

metamorphosed under upper greenschi  s t  t o  m idd le  amphibol i t e  f a c i  es 

c o n d i t i o n s  which o b l i t e r a t e d  most v o l c a n i c  and sedimentary t ex tu res .  

P rope r t y  geology i s  summarized a t  1:50,000 s c a l e  (F ig .  5 )  and a t  

i I- 1:5,000 sca le  i n  Hassard e t  a1 (1986). Rocks o f  v o l c a n i c  a f f i n i t y  occur 

tL /' i n  a  n o r t h e r l y  t r end ing  b e l t  4  km wide which passes through t he  pro- 

p e r t y .  T h i s  be1 t i s  f l anked  by sediments t o  t h e  e a s t  and sediments, 

deformed p l u t o n i c  rocks and Coast Range I n t r u s i v e  rocks t o  t he  west. 

The rocks  o f  t h e  vo l can i c  b e l t  s t r i k e  340" t o  000" and d i p  80" t o  90" t o  

t h e  east .  Numerous q u a r t z - s e r i c i  t e  s c h i s t s  occur  w i t h i n  t he  vo l can i c  

b e l t  and these were the  focus of e x p l o r a t i o n  on t h e  E c s t a l l  p rope r t y .  

E x p l o r a t i o n  i n  1987 was concent ra ted  near a  q u a r t z - s e r i c i t e - k y a n i t e  

s c h i s t  i n  t h e  T h i r t e e n  Creek area. Geology o f  t h i s  area i s  summarized 

a t  1:5,000 s c a l e  (F ig .  6 )  and presented i n  more d e t a i l  a t  1:2,000 sca le  

(F igs .  7, 8 and 9 ) .  

L i  tho1 ogies 

General : 

Rock u n i t s  mapped on the  E c s t a l l  p rope r t y  a r e  l i s t e d  i n  Table 11. 

C: These u n i t s  a r e  1  i t h o l o g i c  u n i t s  and do n o t  imp l y  a  s t r a t i g r a p h i c  suc- 

cess ion.  Only u n i t s  occu r r i ng  i n  the  T h i r t e e n  Creek area a re  descr ibed 

below; a d d i t i o n a l  desc r i p t i ons  may be found i n  Hassard e t  a1 (1986). 
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TABLE I I 
LITHOLOGIES 

map u n i t  

COAST RANGE INTRUSIVE COMPLEX 

Granod io r i  te ,  Q u a r t z  D i o r i  t e  
Maf ic  Dyke 

ECSTALL PENDANT METAMORPHIC ROCKS 

Metapl u t o n  i c  A f f i n i t y  

Homogeneous Gneiss 
a. Amphibol i t e  
b. Q u a r t z o f e l  dspa th ic  Gneiss 

Metasedimentary A f f i n i t y  

Cher t  

Flarble 

C l  a s t i c  Metasediments 
a. A r g i l l i t e  
b. Greywacke 

Metavol canic  A f f i n i t y  

Mixed Gneiss 

Quar tz-Whi te  Mica S c h i s t  
a. Q u a r t z - S e r i c i  t e  S c h i s t  
b. Qua r t z -Se r i c i  te-Kyani t e  S c h i s t  

Fe l  s i c  Brecc ia  

Q u a r t z - B i o t i  t e  Gneiss 

Ma f i c  Vo lcan ics  
Quartz-Chl o r i  t e - B i o t i  t e  S c h i s t  

Qua r t z -Ch lo r i  t e  S c h i s t  
a. Massive 
b. Fragmental 

C h l o r i t e  S c h i s t  
a. Massive 
b. P i l l o w e d  
c. Fragmental 



Chlor i te  Schist (map u n i t  1): 

C h l o r i t e  S c h i s t  i s  s t r o n g l y  f o l i a t e d ,  f i n e - g r a i n e d  and medium t o  

dark  green i n  co lour .  These rocks c o n t a i n  apprec iab le  amounts o f  

amphibole and minor  amounts o f  b i o t i t e .  A  1  i m i t e d  examinat ion o f  t h i n  

s e c t i o n s  i n d i c a t e s  t h a t  most o f  the  c h l o r i t e  i s  Fe - r i ch  and r e t r o g r a d e  

i n  o r i g i n .  R e l i c t  vo l can i c  and v o l c a n i c l a s t i c  t ex tu res  a re  l o c a l l y  

p resen t  i n  t h i s  u n i t ,  p a r t i c u l a r i l y  i n  t h e  T h i r t e e n  Creek Ci rque area 

where f ragmenta l  and p i  11 owed fea tu res  a re  preserved. 

The compos i t ion  and re1  i c t  t e x t u r e s  p resen t  i n  C h l o r i t e  S c h i s t  

i n d i c a t e s  t h a t  i t  i s  composed dominant ly  o f  ma f i c  vo l can i c  f lows  and 

p y r o c l  a s t i c  m a t e r i a l .  

Quartz-Chlori t e  Schist (map u n i t  2): 

Quartz-Chl  o r i  t e  S c h i s t  l o c a l l y  con ta ins  a  s i g n i f i c a n t  amount o f  

f e l d s p a r  and amphibole as we l l  as a  minor  amount o f  b i o t i t e .  These 

rocks  a r e  s t r o n g l y  f o l i a t e d ,  f i ne -g ra ined  and medium green i n  co lou r .  

I n  some cases Q u a r t z - C h l o r i t e  S c h i s t  may be a  s i l i c i f i e d  equ i va len t  o f  

t h e  C h l o r i t e  Sch is t .  Rare fragmental  t e x t u r e  has been observed o u t s i d e  

t h e  T h i r t e e n  Creek area (Hassard e t  a1 , 1986). 

Q u a r t z - C h l o r i  t e  S c h i s t  i s  probably  a  m a f i c  t o  i n te rmed ia te  v o l c a n i c  

o r  vo l can i c1  a s t i c  t h a t  has undergone some weather ing  and/or a1 t e r a t i o n .  

Quartz-Chlori te-Biot i  t e  Schist (map u n i t  3): 

A1 t e r n a t i  ng c h l  o r i  t e - r i c h  and b i o t i  t e - r i c h  1  ayers c h a r a c t e r i z e  t h e  

Quartz-Ch1 o r i  t e - B i o t i  t e  Sch is t .  These l a y e r s  a r e  a  few cen t imet res  

wide, f i n e -  t o  medium-grained, and g i v e  t h e  rock  a  bedded appearance. 

Up t o  250 metres o f  t h i s  u n i t  i s  exposed i n  T h i r t e e n  Creek. 

Quar tz-Chl  o r i  t e - B i o t i  t e  S c h i s t  c o n t a i n  c a l c - s i l  i c a t e  l a y e r s  a1 ong t h e  

marg in  o f  Marb le  u n i t s .  A t  1615E + 7910N banded s p h a l e r i t e  occurs i n  

C*) t h i s  c a l c - s i l  i c a t e .  



The c h a r a c t e r i s t i c  v a r i a b l e  composi t i o n a l  and m i n e r a l o g i c a l  1  a y e r i  ng 

i n  these rocks  suggests t h a t  they c o n t a i n  a  s i g n i f i c a n t  p r o p o r t i o n  o f  

reworked v o l c a n i c  and vo lcan ic1  a s t i c  m a t e r i  a1 . 

Quartz-White Mica Schist (map un i t  6): 

T h i n  Q u a r t z - S e r i c i  t e  S c h i s t  ( u n i t  6a) occur  th roughout  t h e  

v o l  cano-sedimentary p o r t i o n  o f  the  T h i r t e e n  Creek area. These s c h i s t s  

appear t o  be l i m i t e d  i n  s t r i k e  leng th .  

Q u a r t z - S e r i c i  te-Kyani t e  S c h i s t  ( u n i t  6 b )  on t he  o t h e r  hand occurs as 

a  con t inuous  zone which can be t r a c e d  f o r  approx imate ly  2 km along 

s t r i k e  and has a  w i d t h  o f  100 t o  150 m. It i s  i n  sharp c o n t a c t  w i t h  

A r g i l l  i t e  and Qua r t z -Ch lo r i  t e  S c h i s t  t o  t h e  eas t  and i s  g rada t i ona l  w i t h  

Mixed Gneiss t o  t he  west and south. The n o r t h  end i s  open and 

d isappears under t h e  E c s t a l l  R i v e r  f l o o d  p l a i n .  Th i s  s c h i s t  i s  medium- 

t o  coarse-gra ined and i s  composed dominant ly  o f  qua r t z  and s e r i c i t e .  

K y a n i t e  v a r i e s  f rom t race  t o  up t o  30% o f  the  rock. M inor  b i o t i t e ,  

mar i  pos i  t e  and c a l c i t e  a re  common. C h a l c o p y r i t e  and p y r i t e  a re  

t y p i c a l  l y  p resen t  and range from t r a c e  amounts o f  d i  ssemi na ted  g ra ins  t o  

a  few pe rcen t  as semi-massive (see M i n e r a l i z a t i o n ) .  The 

Q u a r t z - S e r i c i  te-Kyani t e  S c h i s t  has a  s t r o n g  p lana r  and 1  i n e a r  f a b r i c  

(see  S t r u c t u r e )  and i s  the  eas te rn  boundary o f  a  zone o f  h i ghe r  

metamorphic grade. 

The h i g h l y  a1 uminous na tu re  o f  these rocks  suggests they may be 

d e r i v e d  f rom h i g h l y  a1 t e red  f e l  s i c  v o l c a n i c  o r  vo l  c a n i c l  a s t i c  rocks o r  

a1 t e r n a t i  v e l y  f rom kao l  i n i  t e  enr i ched  sediments depos i ted  i n  the 

v i c i n i t y  o f  sea - f l  oor hydrothermal vents.  

Mixed Gneiss (map uni t  7): 

Mixed Gneiss occurs dominant ly  t o  t he  west o f  t he  

Q u a r t z - S e r i c i  te-Kyani t e  Schis t ,  a1 though t h i n  u n i t s  do occur  eas t  o f  it. 



T h i s  u n i t  i s  cha rac te r i zed  by a  l a y e r e d  aspect  comprised o f  a1 t e r n a t i n g  

amphi b o l  i t i c  and quar tzo fe l  dspa th ic  metre-wi de p o r t i o n s .  Major  m inera l  s 

a re  qua r t z ,  f e l d s p a r  , b i o t i t e  and amphibole whi l e  c h l  o r i  t e ,  s e r i  c i  t e ,  

g a r n e t  and magnet i te  occur l o c a l l y .  D isseminated p y r i t e  and 

c h a l c o p y r i t e  are common ( see M i n e r a l i z a t i o n ) .  T h i s  u n i t  i s  

medium-grained and grades i n t o  Q u a r t z - S e r i c i t e - K y a n i t e  Sch i s t .  Mixed 

Gneiss i n  t h e  T h i r t e e n  Creek Ci rque area i s  i n t e r m e d i a t e  i n  composi t ion 

and con ta ins  c l o t t y  c h l o r i t e .  L i m i t e d  t h i n  s e c t i o n  work i n d i c a t e s  t h a t  

most o f  t h i s  c h l o r i t e  i s  r e t r og rade  i n  o r i g i n  and Fe- r i ch .  

The Mixed Gneiss u n i t  i s  l i k e l y  a  h i g h l y  metamorphosed package o f  

mixed f e l  s i c  and mafic p l  u ton i c ,  vo l can i c  and v o l  c a n i c l a s t i c  rocks which 

have been a1 t e r e d  and/or reworked. 

Clastic Metasediments (map un i t  8): 

A number o f  s c h i s t s  exposed i n  t h e  T h i r t e e n  Creek area have been 

i d e n t i f i e d  as hav ing a  c l a s t i c  metasedimentary parentage. 

Dark, f i ne -g ra ined  a p h a n i t i c  rocks w i t h  quar tz ,  b i o t i t e  and l o c a l l y  

g r a p h i t e  have been termed A r g i l l  i t e  ( u n i t  8a) .  These rocks a re  o f t e n  

s t r o n g l y  deformed w i t h  numerous small s ca le  f o l d s .  

Medium-grained s c h i s t s  ( u n i t  8b) composed e s s e n t i a l l y  o f  b i o t i t e ,  

s e r i c i  te ,  c h l o r i t e  and quar tz ,  w i t h  minor  ga rne t  a re  cons idered t o  be 

pe l  i t e  t o  greywacke i n  o r i g i n .  Rocks o f  t h i s  t ype  a re  commonly 

i n t e r c a l  a t e d  w i t h  A r g i  11 i te,  and near Phoebe Creek fragments o f  

a r g i l l i t e  occur  w i t h i n  t h i s  u n i t .  

C l a s t i c  Metasediments i n  the  T h i r t e e n  Creek G r i d  area a r e  t h i n  and 

p robab ly  r ep resen t  a  l o c a l  rework ing  o f  t h e  m a f i c  v o l c a n i c  and 

v o l c a n i c l a s t i c  rocks. 



Marble (map u n i t  9): 

Marble u n i t s  i n  the T h i r t e e n  Creek area occur  as t h i n  l a y e r s  w i t h i n  

A r g i l l  i t e .  They a re  gene ra l l y  l e s s  than 1 metre wide b u t  can exceed 5  

metres. P inch  and swe l l  s t r u c t u r e s  a r e  common. Marbles a r e  grey, 

massive, coarse-grained, and are composed e n t i r e l y  o f  c a l c i t e .  

Marbles have no v i s i b l e  i n t e r n a l  s t r u c t u r e  and were probably  

chem ica l l y  p r e c i  p i  t a t e d  r a t h e r  than be ing  o r g a n i c a l l y  formed. 

Chert (map u n i t  10): 

A b u f f  co loured,  c r y p t o c r y s t a l  l i n e ,  c h e r t  ho r i zon  (30 t o  50 cm wide) 

has been t r a c e d  f o r  approx imate ly  100 m a long  t he  western s i d e  o f  t h e  

T h i r t e e n  Creek Cirque. Local l y  t h i s  h o r i z o n  con ta ins  semi-massive t o  

massive p y r i  t e - cha l copy r i  t e  (see M i n e r a l i z a t i o n )  . 
L "- Homogeneous Gneiss (map u n i t  11): 

A success ion o f  gneisses, which a r e  r e l a t i v e l y  homogeneous i n  

na tu re ,  occur  west o f  t h e  Mixed Gneiss u n i t .  These homogeneous gneisses 

have been d i v i d e d  i n t o  a m p h i b o l i t i c  and q u a r t z o f e l d s p a t h i c  v a r i e t i e s .  

Amphibol i t e  ( u n i t  l l a )  occurs as a  con t inuous  zone approx imate ly  100 

m wide s i t u a t e d  due west o f  the Mixed Gneiss. Amphibole and f e l d s p a r  

a re  abundant i n  these rocks w h i l e  quar tz ,  c h l o r i t e  and b i o t i t e  a re  minor  

c o n s t i t u e n t s .  These rocks a re  medium- t o  coarse-grained, s t r o n g l y  

f o l i a t e d ,  and h i g h l y  f o l d e d  i n  p laces.  Thin,  5-10 cm wide 

q u a r t z - p y r i  te-chal  c o p y r i  t e - p y r r h o t i  t e  ve in1  e t s  a r e  p resen t  i n  m i  no r  

shear zones which l o c a l l y  c ross-cu t  these gneisses ( see Minera l  i z a t i o n )  . 
Re1 i c t  c l  o t t y  , subophi t i c  t e x t u r e  i s  1 oca l  l y  preserved suggest ing t h a t  

t h i s  u n i t  i s  p l u t o n i c  i n  o r i g i n ;  however, a  ma f i c  f l o w  o r i g i n  cannot be 

dismissed. 



Q u a r t z o f e l  dspa th ic  Gneiss ( u n i t  l l b )  occupies a  1  arge t e r r a i n  west 

of  t h e  Amphibol i te .  Q u a r t z o f e l  dspa th i c  Gneiss i s  medium-grained, 

moderate ly  f o l  i a t e d  and con ta ins  mi nor  b i o t i t e ,  amphi bo le ,  c h l o r i t e ,  

ga rne t  and magnet i te.  O r i g i n a l  l a y e r i n g  i s  n o t  present ;  however, a  

f a i n t  f l  aser-1 i ke t e x t u r e  occurs. 

The minera logy and t e x t u r e  o f  t h i s  u n i t  a r e  remarkably cons tan t  over  

a  l a r g e  area (over  1 km * i n  p laces)  which suggests t h a t  t h i s  u n i t  i s  

l i k e l y  a  metamorphosed and deformed p l u t o n i c  body. 

Mafic Dyke (map unit 12): 

Two types  o f  undeformed ma f i c  dykes occur  i n  t he  T h i r t e e n  Creek 

area. A  2 t o  3 m wide gabbro ic  dyke can be t r a c e d  d i s c o n t i n u o u s l y  up 

T h i r t e e n  Creek and i n t o  the C i rque  area. Th i s  dyke c ross-cu ts  a1 1  

1  i tho1 o g i  es and con ta ins  pyroxene and p l  a g i  o c l  ase. Gra in  s i z e  ranges 

f rom f i n e ,  a t  the  dyke margin, t o  coarse, i n  the  dyke core. A  second 

t ype  o f  dyke, occu r r i ng  i n  swarms, i s  con f i ned  t o  t he  Mixed Gneiss and 

Q u a r t z - S e r i c i  te-Kyani t e  S c h i s t  u n i t s .  These dykes a r e  t h i n  ( <  0.5 m), 

para1 l e l  t h e  f o l  i a t i o n ,  and a re  composed o f  p l  ag ioc lase  and amphibole. 

The g r a i n  s i z e  o f  these dykes i s  medium t o  coarse w i t h  no v a r i a t i o n  

e v i d e n t  f rom core t o  r i m .  

Granodiori te, Quartz Diori te  (map unit 13 : 

Granod io r i  t e  and Q u a r t z  D i o r i  t e  o f  t he  Coast Range I n t r u s i  ve Compl ex 

ou t c rop  a long  the  western edge o f  t he  p roper ty .  These rocks  a r e  medium- 

t o  coarse-gra ined,  c o n t a i n  abundant f e l d s p a r  and amphibole, as w e l l  as 

m ino r  b u t  pervas ive  ep idote.  The c o n t a c t  o f  these p lu tons  w i t h  

Q u a r t z o f e l d s p a t h i c  Gneiss o f  t h e  Pendant rocks  i s  u s u a l l y  g rada t i ona l ;  

however, c o n t a c t s  a re  sharp w i t h  ma f i c  v o l c a n i c s  and metasediments. 



Structural Geol ogy 

The s t r u c t u r a l  geology o f  the E c s t a l l  P rope r t y  i s  q u i t e  complex. 

T h i s  comp lex i t y  i s  due i n  p a r t  t o  i t s  s e t t i n g  i n  the  p o s t u l a t e d  southern 

ex tens ion  o f  t he  Work Channel l ineament  (S. Gareau, per. comm.). 

I n  t h e  T h i r t e e n  Creek area, f o l i a t i o n  s t r i k e s  340" t o  350" and d i p s  

75" t o  85" t o  the  eas t  (F i g .  10) .  No r th  o f  Phoebe Creek, d i p s  swing t o  

t h e  west a t  80" t o  85". Numerous t i g h t ,  smal l -sca le ,  f o l d s  a re  present,  

p a r t i c u l a r i l y  i n  t he  Q u a r t z - S e r i c i  te-Kyani t e  Sch i s t ,  Ma f i c  Gneiss and 

A r g i l l i  t e  u n i t s .  F o l d  a x i a l  p lanes p a r a l l  e l  t h e  f o l i a t i o n  and have axes 

wh ich  d i p  s teep l y  t o  the n o r t h  o r  south (F ig .  11) .  F o l d  axes a r e  

rough l y  p a r a l l e l  t o  m inera l  l i n e a t i o n s  and s t r e t c h e d  ma f i c  f ragments 

which a re  v e r t i c a l  (F ig .  12).  

S t r a t i g r a p h i c  t o p  i n d i c a t o r s  a re  r a r e  due t o  d e s t r u c t i o n  o f  most 

p r ima ry  f e a t u r e s  by deformat ion and metainorphism; however, a  few 

examples a r e  preserved. Deformed p i  11 ows i n  ma f i c  vo lcan ics ,  graded 

beds i n  f e l  s i c  l a p i l l i  t u f f ,  r i p - u p  c l a s t s  o f  a r g i l l  i t e  and vo l can i c  

b r e c c i a  a l l  i n d i c a t e  tops a re  t o  the eas t  (Hassard e t  a1 , 1986; p.29). 

No major  l a t e  f a u l t s  a re  p resen t  i n  t h e  T h i r t e e n  Creek area; how- 

ever ,  a  number o f  smal l  f a u l t s  do occur.  These f a u l t s  a re  g e n e r a l l y  

o r i e n t e d  a t  245" and are v e r t i c a l l y  d ipp ing .  A r i g h t  l a t e r a l  o f f s e t  has 

been determined f o r  a  few o f  the f a u l t s .  Undeformed ma f i c  dykes, i n  the  

T h i r t e e n  Creek Ci rque area, have rough ly  t h e  same t r e n d  and t h i s  sug- 

ges t s  t h a t  t h e  f a u l t s  were formed du r i ng  a  p e r i o d  of l a t e  extens ion.  

The absence o f  any l a r g e  sca le  f o l d i n g  and t he  s t r u c t u r a l  s t y l e  

found i n  t he  T h i r t e e n  Creek area i s  t y p i c a l  o f  t ransposed and s t r o n g l y  

sheared zones (Hobbs, !*leans and W i l  1  iams, 1976). M inera l  1  i n e a t i o n s  and 

s t r e t c h e d  ma f i c  fragments i n d i c a t e  t h e r e  was s i g n i f i c a n t  v e r t i c a l  tec- 

t o n i c  t r a n s p o r t  i n  t h i s  reg ion.  A s i m i l a r  v e r t i c a l  t e c t o n i c  d i sp lace -  

ment has been pos tu l a ted  f o r  the  Work Channel l i neament  where i t  has 

been suggested t h a t  t he  eas te rn  s i de  has been d i  s p l  aced upward r e 1  a t i  ve 

t o  t he  western s i de  (Crawford e t  a1 , 1987). 
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Mineral ization 

General : 

The E c s t a l  1 p rope r t y  hosts  severa l  mi ne ra l  occurrences, i n c l u d i n g :  

t h e  E c s t a l l  Deposi t ,  t h e  " T h i r d  Outcrop" showing and o the rs  descr ibed  

p r e v i o u s l y  (Hassard e t  a l ,  1986) and occurrences i n  t he  T h i r t e e n  Creek 

a rea  (F igs .  6-9). Minor  p y r i t e  and c h a l c o p y r i t e  showings were known i n  

t h e  T h i r t e e n  Creek area p r i o r  t o  1987; however, severa l  s i g n i f i c a n t  

m i  ne ra l  occurrences were d i  scovered t h i s  yea r  and a re  descr ibed  below. 

The reader  i s  r e f e r r e d  t o  se lec ted  analyses i n  Table I 1 1  and metal  

r a t i o s  i n  Tab le  I V ,  which f o l l o w  the  d e s c r i p t i v e  sec t ions ,  and t o  t he  

f u l l  analyses i n  Appendix 11. 

Sphal eri t e  Showing: 

Banded sphal e r i  t e  occurs w i  t h i n  a green, medi um-grai ned, 

c a l c - s i l i c a t e  ho r i zon  a t  the c o n t a c t  between Q u a r t z - C h l o r i t e - B i o t i t e  

S c h i s t  and Marb le  a t  1615E + 7910N. The s p h a l e r i  t e  occurs w i t h i n  a 

lens ,  up t o  4 cm wide exposed over  2.2 m, and i s  open a long s t r i k e  and 

a t  depth. A grab sample con ta ins  6.00% Zn, 579 ppm Cu, 28 ppm Pb, 

1.5ppm Ag, 15 ppb Au and 746 pprn Cd. 

Elaine Creek Showings: 

Q u a r t z - S e r i c i  te-Kyani t e  S c h i s t  i n  and around E l a i n e  Creek con ta ins  

numerous 1 t o  3 cm wide s t r i n g e r s  o f  c h a l c o p y r i t e  most o f  which cannot 

be t r a c e d  f o r  more than a few metres. Disseminated and b lebby 

c h a l c o p y r i t e  i s  a1 so l o c a l l y  present .  Three d i s t i n c t  areas w i l l  be 

discussed: Cen t ra l  E l a i n e  Creek (1500E + 8400N t o  1400E + 8500N), South 

E l a i n e  Creek (1450E + 8400N t o  1480E + 8500N) and t he  south 

Q u a r t z - S e r i c i  te-Kyani t e  S c h i s t  (1500E + 8050N t o  1500E + 8300N). 

d; 



Seven grab samples o f  s t r i n g e r  m a t e r i a l  were c o l l e c t e d  i n  t h e  

Cen t ra l  E l a i n e  Creek area. These samples average 3.04% Cu, 695 pprn Zn, 

11.7 pprn Ag and 1525 ppb Au. 

S i x  grab samples o f  s t r i n g e r  m a t e r i a l  were c o l l e c t e d  i n  t he  South 

E l a i n e  Creek area. These samples average 2.96% Cu, 913 pprn Zn, 9.63 ppm 

Ag and 800 ppb Au. 

S t r i n g e r  m a t e r i a l  i n  the  south Q u a r t z - S e r i c i  te-Kyani t e  S c h i s t  were 

t r a c e d  f o r  up t o  10 metres. Four samples o f  t h i s  m a t e r i  a1 were c o l -  

l e c t e d  and assayed. Average va lues a re  1.55% Cu, 140 ppm Zn, 7.75 pprn 

Ag and 369 ppb Au. 

There appears t o  be a metal zona t i on  from south t o  n o r t h  i n  the 

E l a i n e  Creek area. Cu/Cu+Zn r a t i o s  a re  h i gh  and c o n s i s t e n t  f o r  t he  

t h r e e  areas; however, Au/Au+Ag and Cu/Cu+Au r a t i o s  vary  s y s t e m a t i c a l l y  

and suggest an o v e r a l l  go ld  enr ichment t o  t he  nor th .  

Au/Au+Ag r a t i o s  increase f rom 0.04 t o  0.12 w h i l e  Cu/Cu+Au r a t i o s  

( -\, decrease f r om 0.81 t o  0.69 from t h e  south Q u a r t z - S e r i c i t e - K y a n i t e  S c h i s t  
\ t o  t h e  C e n t r a l  E l a i n e  Creek area. 

Phoebe Creek Showings: 

S t r i n g e r  and disseminated c h a l c o p y r i t e  occurrences occur  dominant ly 

w i  t h i  n Q u a r t z - S e r i c i  te-Kyani t e  Schi  s t  and t o  some e x t e n t  i n M i  xed Gnei ss 

i n  t he  Phoebe Creek area. Two areas w i l l  be discussed: t he  

" d i  ssemi na ted  cha l  c o p y r i  t e "  zone ( l34OE + 95OON ) and t h e  Phoebe Creek 

s t r i n g e r  showings (between 1250E and 1350E on Phoebe Creek and 1360E + 
9390N). 

The " d i  ssemi nated chal  copy r i  t e "  zone con ta ins  up t o  5% d i  ssemi nated 

c h a l c o p y r i t e  i n  a 6.5 metre wide zone w i t h i n  Q u a r t z - S e r i c i  te-Kyani t e  

Sch i s t .  T h i s  zone i s  n o t  we1 1 exposed and i s  open a1 ong s t r i k e  and t o  

t h e  west. Seven composite c h i p  samples, taken across 1 metre i n t e r v a l s ,  

i n d i c a t e  t h a t  t h e  m i n e r a l i z a t i o n  i s  f a i r l y  c o n s i s t e n t  and averages 0.69% 

Cu, 66 pprn Zn, 2.22 pprn Ag and 251 ppb Au. 



Quar t z -Se r i c i t e -Kyan i t e  S c h i s t  and Mixed Gneiss i n  t h e  Phoebe Creek 

a rea  1  ocal  l y  c o n t a i n  s t r i  ngers o f  chal  c o p y r i  te .  These s t r i  ngers a re  1 

t o  3 cm i n  w i d t h  and have been t r a c e d  over  a  few metres. Grab samples 

c o n t a i n  up t o  6.56% Cu, 2041 ppm Zn, 19.10 ppm Ag and 880 ppb Au. 

Meta l  zona t ion  i n d i c a t e s  t h a t  t he re  i s  an enr ichment  o f  Au t o  the  

n o r t h .  Cu/Cu+Zn r a t i o s  a re  r e l a t i v e l y  cons tan t  among the  Phoebe Creek 

showings; however, t h e  " d i  ssemi nated c h a l c o p y r i  t e n  zone con ta ins  

r e l a t i v e l y  more gold,  i n d i c a t e d  by i t s  l owe r  Cu/Cu+Au r a t i o  and h ighe r  

Au/Au+Ag r a t i o .  I t i s  no tab le  t h a t  t he  meta l  r a t i o s  o f  t he  "d i s -  

semi na ted  c h a l c o p y r i t e "  zone and t he  Cen t ra l  E l  a i  ne Creek showings a re  

remarkably  s i m i l a r  i n  a1 1  aspects. 

Mineral i zed Shear Zones : 

A t  1300E + 8400N t h i n  ( <  10 cm wide) ,  boudinaged, qua r t z  ve ins  occur 

i n  a  smal l  shear zone which c u t s  Amph ibo l i t e  ( u n i t  l l a ) .  These qua r t z  

v e i  ns c o n t a i n  semi -massi ve chal  c o p y r i  t e  and p y r i  t e  a1 ong t h e i r  margi ns . 
Sample AD01909 o f  t h i s  m a t e r i a l  con ta ins  2.98% Cu, 198 ppm Zn, 28.45 

g/ tonne Ag and 1.44 g/ tonne Au. A semi-massive 2  t o  3  cm wide s t r i n g e r  

o f  p y r i t e ,  c h a l c o p y r i t e  and p y r r h o t i t e  was found i n  a  smal l  shear zone 

i n  amph ibo l i t e  ( u n i t  l l a )  a t  1250E + 8770N. A  sample o f  t h i s  m a t e r i a l  

(AD01821) con ta ins  0.72% Cu, 2059 ppm Zn and 2414 ppm Co. A t  800E + 

8400N a  smal l  shear zone c u t t i n g  through Q u a r t z o f e l  dspa th ic  Gneiss ( u n i t  

l l b )  c o n t a i n s  5  t o  10% p y r i t e .  Only s l i g h t l y  e l e v a t e d  Cu and Zn va lues 

occur  i n  t h i s  zone. 

Thirteen Creek Cirque: 

A 30 cm wide c h e r t  bed w i t h  pods o f  massive p y r i  te-chal  copy r i  t e  

m i n e r a l i z a t i o n  has been t r aced  f o r  100 m  a t  t h e  south end o f  T h i r t e e n  

Creek C i rque  (F ig .  6 ) .  A  grab sample o f  massive su lph ide  assayed 8.06% 

Cu, 0.53% Zn, 350 g/ tonne Ag and 2400 ppb Au (Hassard e t  a1 , 1986). 



TABLE I11 

SELECTED ASSAYS - MINERAL OCCURRENCES 

SAMPLE NO. CU ZN AG AU OTHER 
(% ( p p d  ( p p d  (ppm) ( P P ~ )  

SPHALERITE SHOWING 

........................................................... 
CENTRAL ELAINE CREEK 

AVERAGE 3.04 695 11.70 1.53 

SOUTH ELAINE CREEK 

AD02111 4.37 237 9.10 0.22 

AD02112 4.97 0.37% 17.20 2.40 

AVERAGE 2.96 91 3 9.63 0.80 



SOUTH QUARTZ-SERICITE-KYANITE SCHIST 

AVERAGE 1.55 140 7.75 0.37 
........................................................... 

DISSEMINATED CHALCOPYRITE ZONE 

AVERAGE 0.69 6 6 2.22 0.25 

PHOEBE CREEK STRINGER SHOWINGS 

AD01 931 2.24 0.20% 10.80 0.88 

AD01939 6.56 296 19.10 0.15 
........................................................... 

MINERALIZED SHEAR ZONES 

AD01909 2.98 198 28.45 1.44 

AD0182 1 0.72 0.21% N A 0.03 Co = 2414 

AD01 939 6.56 296 19.10 0.15 
.......................................................... 
NA = Ag below de tec t i on  1 i m i  t s ;  ppm = g/tonne 



TABLE I V  

METAL RATIOS 

SAMPLE NO. CU/CU+ZN AUt/AU*+AG CU /CU+AU# 

SPHALERITE SHOWING 

ADO 1 700 0.01 0.01 0.79 
........................................................ 

CENTRAL ELAINE CREEK 

AVERAGE 0.97 0.12 
........................................... 

SOUTH ELAINE CREEK 

AD02112 0.93 0.12 0.67 

AVERAGE 0.98 0.07 0.80 



SOUTH QUARTZ-SERICITE-KYANITE SCHIST 

4= -1 
'I, ,I 

AVERAGE 0.98 0.04 0.81 
........................................................ 

DISSEMINATED CHALCOPYRITE ZONE 

AVERAGE 0.99 0.11 0.73 
........................................................ 

PHOEBE CREEK STRINGER SHOWINGS 

........................................................ 
PIINERALIZED SHEAR ZONES 

ADO1 90 9 0.99 0.05 0.67 

AD01821 0.78 N A 0.96 

AD01939 1 .OO 0.01 0.98 

....................................................... 
*AU = PPM; #AU = PPBX10; NA = AG below d e t e c t i o n  1 i m i  t 



GEOPHYSICAL SURVEYS 

Ground Geophysical Surveys 

Ground geophysical  surveys were performed over  t h e  T h i r t e e n  Creek 

g r i d  by D e l t a  Geoscience Ltd.  between J u l y  25 and August 14, 1987. 

Geophysical  surveys i nc l ude :  Max Min, VLF-EM, magnetometer and g rad io -  

meter.  A r e p o r t  by G.A. Hendrickson, P.Geoph. (Appendix 111) descr ibes  

t h e  survey methods, equipment used, r e s u l t s  and personnel . Conductor 

axes a r e  p l o t t e d  on p l a n  ( F i g u r e  111-2) and data i s  p l o t t e d  as a s e r i e s  

o f  p r o f i l e s  a long  w i t h  topography f o r  each g r i d  l i n e  ( F i g s  111-3 t o  9 ) .  

I n  genera l  , many conductors c o r r e l a t e  we1 1 from 1 i ne t o  1 i ne ,  have 

cons ide rab le  s t r i k e  l e n g t h  and appear t o  be f o rma t i ona l .  Several o f  

these  occur  w i t h i n  metasedimentary u n i t s  and a re  1 i k e l y  a t t r i b u t a b l e  t o  

g raph i t e .  Conductors o f  s h o r t e r  s t r i k e  l e n g t h  and o c c u r r i n g  wi t h i n  
rf^ 'i metavol  can i c  u n i t s  are cons idered t o  be more p rospec t i ve .  
i $ 



GEOCHEMICAL SURVEY 

General 

A t o t a l  o f  838 s o i l  samples were c o l l e c t e d ;  these i n c l u d e  9  

dupl i c a t e s  t o  check a n a l y t i c a l  p r e c i s i o n .  Sample data, i n c l u d i n g :  

co lou r ,  t e x t u r e ,  depth and s i z e  f r a c t i o n ,  was recorded on sheets which 

a re  on f i l e  w i t h  Falconbr idge L i m i t e d  i n  Vancouver. 

The T h i r t e e n  Creek area i s  dominant ly  under1 a i  n  by fer ro-humic 

podzol s o i  1 (C lay ton  e t  a1, 1977). Samples were c o l l e c t e d  f rom t h e  dark 

brown o r  r e d d i s h  brown "B" ho r i zon  where poss ib le .  Samples were c o l -  

l e c t e d  f rom t h e  grey o r  b u f f  "C"  ho r i zon ,  o r  a1 t e r n a t i v e l y  f rom b lack  

o r g a n i c - r i c h  "A" ho r i zon  where s u i t a b l e  "B" h o r i z o n  was n o t  a v a i l a b l e .  

S o i l  samples were c o l l e c t e d  a long g r i d  1  ines ,  which a re  u s u a l l y  100 

meters  apa r t .  Samples were taken from ho les  up t o  0.5 metres deep; 

Pu lask i  t o o l s  were used t o  pene t ra te  t h e  near-sur face r o o t s  and 

underbrush. Sampling was conducted a t  20 metres i n t e r v a l s  over  and near 

t he  s t e e p l y  d i p p i n g  Quar tz -Ser i  c i  te-Kyani t e  Schi  s t .  Spacing o f  sample 

s i t e s  was inc reased  t o  40 metres a d j o i n i n g  t h i s  p rospec t i ve  u n i t .  

Samples were a i r - d r i e d  i n  camp and shipped t o  Bondar-Clegg & Company 

L td .  i n  Vancouver f o r  gold,  copper, lead,  z i nc ,  s i l v e r ,  bar ium and 

a r s e n i c  analyses. A n a l y t i c a l  data and a  d e s c r i p t i o n  o f  geochemical 

procedures i s  i nc l uded  i n  appendix IV. Sample numbers and metal  con ten t  

a re  p l o t t e d  a t  1:2000 sca le  (F igs .  13-18); anomalous samples, deter -  

mined by a  s t a t i s t i c a l  ana l ys i s  o f  the  data, a r e  i n d i c a t e d  by symbols 

and a re  compi led a t  1:5000 scale, w i t h  general  geology (F igs .  19-21). 

S t a t i s t i c a l  analyses f o r  Au, Cu, Pb, Zn, Ag, Ba and As were 

per formed f o r  each ho r i zon  separa te ly .  Histograms and cumula t i ve  

p r o b a b i l i t y  p l o t s  a re  i nc l uded  i n  appendix V .  



The va r i ous  elements a re  1  og normal 1y  d i s t r i b u t e d  and p o s i t i v e l y  

skewed. A1 though i n  most cases an "anomalous" p o p u l a t i o n  i s  ev iden t ,  

t h e r e  i s o f t e n  cons iderab le  over1 ap w i t h  t he  much 1  a r g e r  "background" 

p o p u l a t i o n  and separa t ion  o f  the  two i s  d i f f i c u l t .  Therefore,  samples 

cons idered  "poss ib l y  anomal oust' i n c l  ude some h i  gh "background" samples 

as w e l l  as some from the  "anomalous" popu la t ion .  Lower th resho lds  

and/or  1  i m i  t s  se lec ted  f o r  " poss ib l y  anomalous" and "anomalous' popu- 

l a t i o n s  a r e  l i s t e d  f o r  each element and s o i l  h o r i z o n  i n  Table V. 

TABLE V 

S O I L  GEOCHEMICAL SUMMARY 

Category 

Pos. Anom. Au 
Anom. Au 

Pos. Anom. Cu 
Anom. Cu 

Pos. Anom. Pb 
Anom. Pb 

Pos. Anom. Zn 
Anom. Zn 

Pos. Anom. Ag 
Anom. Ag 

Pos. Anom. Ba 
Anom. Ba 

6- 27ppb 
> 27ppb 

61 -399ppm 
>399ppm 

> l l p p m  
N/A 

43- 99ppm 
> 99ppm 

0.6-1 .Oppm 
>l .Oppm 

370-649ppm 
>649ppm 

6- 54ppb 
> 54ppb 

>160ppm 
N/A 

> l l p p m  
N /A 

41- 63ppm 
> 63ppm 

0.4-l.Oppm 
> l  .Oppm 

440-979ppm 
>979ppm 



Interpretat ion 

Geochemical soi 1 sampl i ng of the Thirteen Creek Grid successful ly 

out1 ined mu1 tielement anomalies. Anomalous areas are  indicated by most 

of the elements analyzed, with the exception of arsenic and possibly 

zinc. Arsenic values are low and an anomalous population could not be 

i denti f i ed. Z i  nc anomal i es are  sca t t e red ,  wi t h  1 i t t l  e cl  us te r i  ng and 

a re  underlain by a l l  l i tho log ies  in the gr id  area. This i s  l i ke ly  

caused by an overlap between a large  background and a r e l a t i ve ly  small 

anomalous popul a t ion.  Nevertheless, some d i f fuse  cl  us te r s  coi nci de wi t h  

sharply defined c lus ter ing of other elements and therefore  may be valid 

anomal i e s .  Only mu1 t i  s t a t ion ,  mu1 tielement anomal i e s  are  discussed i n  

the fol 1 owing section;  the location of individual anomal i es  and anomaly 

areas numbered below are plotted on f igures  19-21. 

Anomaly I: 

Anomaly I extends 900 metres north from l i n e  9000N. The anomaly i s  

para1 l e l  t o  and over1 i e s  uni ts  6b, 7 and 8. Anomalous and possibly 

anomalous values of gold, copper and barium are  present throughout the 

anomaly area ,  whereas elevated values of s i l v e r  and lead a r e  concen- 

t r a t ed  north of Phoebe Creek. Anomaly I i s  the l a rge s t  and most 

pronounced anomaly on the grid. The highest  values fo r  gold, copper, 

lead,  zinc and barium from the 1987 survey occur i n  so i l  from this area. 

Anomaly I1 : 

Anomaly I1 i s  an area of high gold and copper. I t  extends from l i n e  

7500N t o  8700N and over l ies  un i t s  6b, 7 and 8. Gold and copper values 

a r e  g r ea t e s t  north of l i n e  8100N where they coincide with known 

chalcopyr i te  showings. 



Anomaly I11 : 

Anomaly I 1 1  i s  an area o f  h i g h  s i l v e r  and bar ium which extends from 

7900N t o  8300N and o v e r l i e s  u n i t s  6b, 7 and 8. Most o f  t he  h i g h  bar ium 

va lues  a r e  con f i ned  t o  a c o r r i d o r  bounded by the  eas te rn  marg in  o f  u n i t  

6b and t h e  western marg in  o f  u n i t  8, t h i s  tendency i s  a1 so observed i n  

anomaly I. The h ighes t  s i l v e r  va lue  ob ta ined  du r i ng  t he  survey (5.6 ppm) 

occurs a t  100 metres n o r t h  o f  t h e  "Spha le r i  t e  Showing". Values f o r  a l l  

o t h e r  elements a t  t h i s  s i t e  are we1 1 below the  p o s s i b l y  anomalous t h re -  

shold,  thus  suggest ing t h a t  t h i s  h i gh  s i l v e r  va lue  c o u l d  be background. 

Anomaly I 1 1  ove r l aps  w i t h  the  c e n t r a l  p o r t i o n  o f  anomaly 11. 

Anomaly I V :  

Anomaly I V  i s  an area o f  h i g h  l e a d  and z i n c  ex tend ing  from 7900N t o  

8600N. The anomaly o v e r l i e s  u n i t s  2 and 3 i n  t h e  n o r t h  and u n i t s  7 and 

8 i n  t h e  south where i t  over laps  Anomalies I 1  and 111. The l a c k  o f  

anomalous z i n c  near o r  below f rom the  s p h a l e r i  t e  showing i s  1 i k e l y  due 

t o  t h e  narrow, recess ive-weather ing na tu re  o f  t h e  zone and k a r s t i n g  o f  

t h e  ad jacen t  and downs1 ope 1 imestone, which m igh t  d e f l e c t  groundwater. 

Anomaly V: 

The mu1 t i e l e m e n t  anomaly V i s  l o c a t e d  a t  t h e  southeast  end o f  the 

g r i d  and occurs mos t l y  over  u n i t  1. I t  i s  ma in l y  a bar ium anomaly b u t  

p o s s i b l y  anomalous Au, Cu, Ag, Pb, and Zn a re  a l s o  present .  Anomaly V 

may be an ex tens ion  o f  Anomalies 11, I 1 1  and I V ,  however the  steepness 

o f  t h e  t e r r a i n  prec luded sampling the  area between the  anomalies. 



Anomaly V I :  

Anomaly V I  occurs  along the western p a r t  o f  l i n e s  8800N and 8900N. 

It i s  a  sma l l ,  mu1 t i e l emen t  anomaly c h a r a c t e r i z e d  by the  h i g h e s t  concen- 

t r a t i o n  o f  anomalous and poss ib l y  anomalous l e a d  va lues p resen t  on the  

g r i d .  Barium, z inc ,  s i l v e r  and go ld  a re  a l s o  p resen t  a t  Anomaly V I .  
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COST STATEMENTS 

ECSTALL PROJECT - EXPENDITURES I N  1987 

GROUP ECSTALL K - 1  
(RED 1 t o  4 and 6; BLUE 1,3 and 4; GREEN 1; SKINNY FRACTION) 

LINECUTTING I 
S.R. Oscsko E x p l o r a t i o n  Services: 

L i  n e c u t t i  ng: 
33 km g r i d  l i n e s  8 $275. (measured h o r i z o n t a l l y )  $ 9,075. 
mob. & demob. men & equipment: Ocsko i n v o i c e  $ 1,250. 
3 men, 16 days 

Fa1 conbr idge  L im i t ed :  

Fa1 conbr idge  wages: 
c h a i n i n g  33.8 km; c u t t i n g  0.8 km g r i d  
4 men, 10 days 8 $85.50 average, 

{ '? cook 8 days ( p r o  r a t a )  8 $114. 

t._ General : 

Camp cos t s :  $ 5,300. 
t o t a l  o f  96 man-days (Ocsko & Fa lconbr idge)  8 $55. 

(Camp Cost  r a t e  i s  averaged f o r  program and 
i n c l u d e s  c o s t  o f :  food, camp mob. & demob., 
s e r v i c e  by f i  xed-wi ng a i r c r a f t  and he1 i c o p t e r ,  
f u e l ,  suppl  i e s  and equipment purchase and r e p a i r ;  
d i v i d e d  by t h e  t o t a l  man-days o u t  o f  t h e  camp. 1 

He1 i c o p t e r :  $ 6,400. 
12.5 h rs .  @ $508.63 ( i n c l .  f u e l  & o i l )  

F ixed-wi  ng A i r c r a f t :  
crew mob. by TPA O t t e r  8 $428. 
( demob. by he1 i c o p t e r )  

Tota l  L i  necutting: 

C.; 



GROUND GEOPHYSICS 

D e l t a  Geoscience Ltd.: 

4 man crew: 
Max M i n  (3  men) + VLF, Mag. - 14 days Q $950 $ 13,300. 
3 man crew: 
Max M i n  ( 2  men) + VLF, Mag. - 5 days Q $875 $ 4,375. 
t o t a l  71 man-days on p rope r t y  

Mob. & demob. (men & equipment) 
Crew t r a v e l  - 2 days 

T rave l  charges: $ 1,030. 
F ixed-w i  ng a i r c r a f t  TPA: 
2 Beavers 8 $301., 1 O t t e r  @ $428. 

Fa1 c o n b r i  dge wages: $ 1,500. 
( cook ing  - 11 days,pro r a t a  8 $114. 
s u p e r v i s i o n  & g r i d  o r i e n t a t i o n  - 2 days 8 $124.) 
t o t a l  13 man-days on p roper ty  

Camp cos ts :  $ 4,600. 
84 man-days (Del t a  & Fa1 conbr i  dge crews) @ $55. 

He1 i c o p t e r :  
14.1 h r s ,  Q $508.63 

Report ,  i n t e r p r e t a t i o n  and d r a f t i n g  $ 2,400. 
D e l t a  Geoscience 8 days 8 $300. 

Tota l  Ground Geophysics: $ 38,700. 



GEOCHEMISTRY 

Analyses : 
838 so i l  samples ( C u ,  Pb, Z n ,  Ag, Au,  As, Ba) 
by Bondar-Clegg (AA-5 elements, col ourimetric,  X R F )  
8 $18.25 + 0.90 prep.; sample bags 8 $16.1100, 
shi p p i  ng containers and f r e igh t  cos ts .  

He1 icopter :  
14.4 hrs 8 $508.63 ( i n c l .  fuel & o i l )  

Fa1 conbri dge wages: 
32 mandays 8 $85.50 average fo r  4 man crew; 
co l l e c t i ng ,  drying, p lot t ing & shipping samples - 
24 mandays, plus 8 days travel and weather delays; 
cook 8 days (pro  r a t a )  @ $114. 

Camp cos ts :  
t o t a l  of 40 mandays 8 $55. 

Report: 
Fa1 conbri dge personnel wages for  colnputer 
data ent ry ,  processing, p lot t ing,  i n t e rp r e t a t i on ,  
d ra f t ing  plus materials  

Travel : 
mobilization & demobilization - 2 men pro r a t a  
Vancouver - Terrace return 

Total Geochemistry : 



GEOLOGY 

Fa1 c o n b r i  dge wages: $ 18,160. 
2 Geologi  s t s ,  50 mandays each, Q $112. average 
3 Ass i s tan t s ,  t o t a l  80 mandays, @ $87. average 
mapping, sampl ing & prep., p l o t t i n g  & data prep., 
i n c l  . t r a v e l  & weather delays 

Camp cos t s :  
t o t a l  o f  180 mandays Q $55. 

He1 i cop te r :  
36.1 h r s .  @ $508.63 

Analyses : $ 900. 
38 rock  sampl es, analysed by Bondar-Cl egg 
(see  Appendix I1  f o r  elements and methods) 
8 $19. + $3.75 prep. + sh ipp ing  & m a t e r i a l s  

T rave l  : $ 700. 
m o b i l i z a t i o n  & demob i l i za t i on  - 2 men p ro  r a t a  
Vancouver - Ter race  r e t u r n  

Repor t :  $ 5,000. 
Data compi 1 a t i o n ,  computer, w r i t i n g  and d r a f t i n g  
Wages f o r  2 geo log i s t s ,  d ra f tsperson ,  room & board 

Tota l  Geology : 

TOTAL EXPENDITURES I N  1987: 
































