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COMPARISON OF TAHTSA PROJECT GEOLOGY 
WITH THE BERG COPPER-MOLYBDENUM PORPHYRY 

AND 
REVIEW OF 1981 GEOPHYSICS 

SUMMARY 

S i m i l a r i t i e s  between t h e  Berg d e p o s i t  and geology of t h e  Tahtsa  P r o j e c t  

are d iscussed .  

i z a t i o n  may be analogous t o  t h e  p y r i t i c  stockwork exposed on t h e  n o r t h  s i d e  

of t h e  n o r t h  r idge .  

A p y r i t e  ha lo  which surrounds Berg copper-molybdenum mineral-  

P e r i p h e r a l  l ead-z inc-s i lver  v e i n s  a t  Berg may have 

coun te rpa r t s  i n  t h e  Captain Vein and i n  t h e  s p h a l e r i t e  v e i n s  w i t h i n  t h e  p y r i t i c  

stockwork a t  Tahtsa.  

Geophysics has  def ined  shear  zones near  t h e  Captain Vein which should be 

explored i n c o n j u n c t i o n  wi th  work i n  t h e  v i c i n i t y  of t h e  p y r i t i c  stockwork. 
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INTRODUCTION 

c 

The Berg d e p o s i t  is  a major copper-molybdenum porphyry d e p o s i t  w i t h  

g e o l o g i c a l  r e s e r v e  estimates of 400 m i l l i o n  tonnes con ta in ing  0.4% copper and 

0.05% molybdenite.  The prospec t  is  l o c a t e d  93 km southwest  of Houston, B. C . ,  

and 18 km north-northwest of t h e  Tahtsa  Lake p rope r ty  of Tahtsa  Mines Ltd.  

The g e o l o g i c a l  s e t t i n g  and c e r t a i n  a s p e c t s  of a l t e r a t i o n  and m i n e r a l i z a t i o n  

c l o s e l y  resemble f e a t u r e s  t h a t  have been noted a t  t h e  Tahtsa  p rospec t .  A 

summary of B u l l e t i n  66 of t h e  B. C. Min i s t ry  of Energy, Mines and Petroleum 

Resources by Pante leyev  (1981) concerning comparison wi th  t h e  Tahtsa  p rope r ty .  

The magnet ic  and VLF-EM surveys  which were completed i n  t h e  v i c i n i t y  of a 

t h e  Capta in  Vein are d i scussed  i n  r e l a t i o n  t o  geology. 

GEOLOGY OF THE BERG DEPOSIT 

The Berg d e p o s i t  i s  about  12 km east of t h e  Coast P l u t o n i c  Complex i n  a 

r eg ion  of bedded v o l c a n i c  and sedimentary rocks  of J u r a s s i c  and Cretaceous age.  

Bedded rocks  have been in t ruded  by a number of J u r a s s i c ,  Cre taceous  and T e r t i a r y  

s tocks .  The most important  of t h e s e  is  a composite q u a r t z  monzonite porphyry 

plug which is less  than  640 metres i n  d iameter .  

molybdenum are found i n  an asymmetrical annular  zone of b i o t i t i c  h o r n f e l s  sur -  

rounding t h e  q u a r t z  monzonite s tock .  

abundant su lph ide  mine ra l s  and occur  p r i m a r i l y  i n  f r a c t u r e s ,  i n  q u a r t z  v e i n s ,  

and as d i s semina t ions .  Molybdenite i s  conta ined  mainly i n  q u a r t z  v e i n s .  

The mine ra l i zed  h o r n f e l s  is  p a r t  of t h e  Hazelton Group of Middle J u r a s s i c  

age.  Hazel ton rocks  are green ,  g rey ,  r e d ,  and maroon l i t h i c  t u f f ,  t u f f  b r e c c i a  

and tu f f aceous  o r  e p i c l a s t i c  sedimentary rocks .  

assemblage comprises t h e  m a j o r i t y  of t h e  1675 metres of s t ra ta  exposed i n  t h e  

minera l ized  area. 

Best g rades  of copper and 

P y r i t e  and c h a l c o p y r i t e  are t h e  most 

An a n d e s i t i c  p y r o c l a s t i c  

Along t h e  r i d g e  above and t o  t h e  east of Berg d e p o s i t ,  v o l c a n i c  and sed i -  

mentary rocks  of t h e  Lower Cretaceous Skeena Group are  exposed. 

vo lcan ic  u n i t  c o n s i s t i n g  predominantly of f e l d s p a t h i c  amydaloidal  f low rocks  of 

a n d e s i t i c  or b a s a l t i c  composition is g rey  t o  pu rp le  

A b a s a l  

and d a r k  g reen  i n  co lou r  
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and is a maximum of 600 metres t h i c k .  Overlying t h e  v o l c a n i c s  are from 0 t o  

500 metres of mainly f ine-gra ined ,  massive,  g rey  t o  buff-coloured sandstone.  

A few pebble  conglomerate beds,  and t h i n l y  bedded s i l t s t o n e  and s h a l e  l a y e r s  

are also p r e s e n t .  The t o p  of t h e  Skeena is marked by 40 metres of f l a g g y  

s i l t s t o n e  and d a r k  brown s h a l e  beds.  

Upper Cre taceous  Kasalka Group unconformably o v e r l i e s  Skeena rocks .  A 

b a s a l  member of r e d  t o  maroon conglomerate  ("red bed") con ta in ing  f e r r u g i n o u s  

sands tone  l e n s e s  is 5 t o  12 metres t h i c k .  The conglomerate is composed of 

pebbles  and cobbles  of Hazel ton and Skeena v o l c a n i c  rocks .  Overlying t h e  con- 

g lomera te  is up t o  190 metres of s t r o n g l y  j o i n t e d  hornblende f e l d s p a r  porphyry 

and a f ragmenta l  u n i t .  The porphyry resemble's a s i l l  but  may, i n  f a c t ,  be  an 

i n d i v i d u a l  flow. Above t h e  porphyry is 1 0  metres of r ed  t o  p u r p l e  conglomerate 

( l a h a r ? )  fol lowed by 90 metres of b a s a l t  o r  a n d e s i t e  b r e c c i a .  Th i s  i n  t u r n  is  

o v e r l a i n  by a 75-metre l a y e r  of v i t r i c  flows. The lower p o r t i o n  of t h e  Kasalka 

Group has  been termed "Swing Peak Formation" by MacIntyre (1976) .  

The youngest  Kasalka rocks  range  from in t e rmed ia t e  t o  f e l s i c ,  d a r k  t o  pale, 

P a l e  g rey  r h y o l i t e  f lows and b r e c c i a  are an  important  and f ragmenta l  t o  massive.  

p a r t  of t h i s  mixed v o l c a n i c  assemblage which may exceed 100 metres. 

The l a r g e s t  i n t r u s i o n  i n  t h e  Berg area is a q u a r t z  d i o r i t e  which is  a t  

least  600 metres wide and several k i l o m e t r e s  i n  l eng th .  The i n t r u s i o n  is t ex tu r -  

a l l y  and compos i t iona l ly  zoned ranging  from f ine-gra ined ,  equ ig ranu la r  t o  l o c a l l y  

p o r p h y r i t i c ,  b i o t i t e  hornblende q u a r t z  d i o r i t e  or d i o r i t e .  The i n t r u s i v e  c o n t a c t  

is s t e e p l y  d ipp ing ,  somewhat s e r r a t e d  i n  p l an ,  bu t  cont inuous wi thout  known 

o f f s h o o t s  o r  p r o j e c t i o n s .  

l i z e d  i n t r u d e d  rock  i n t o  a p u r p l i s h  brown h o r n f e l s  commonly 30 metres o r  less i n  

width.  

It has  no i n h e r e n t  m i n e r a l i z a t i o n  and has  r e c r y s t a l -  

An Eocene o r  o l d e r  age  has  been e s t ima ted  f o r  t h e  q u a r t z  d i o r i t e .  

The most economical ly  s i g n i f i c a n t  i n t r u s i v e  body a t  t h e  Berg p rospec t  is  

t h e  small composi te  s t o c k  of q u a r t z  monzonite porphyry. 

least  t h r e e  phases  of coarse-gra ined ,  b i o t i t e  q u a r t z  f e l d s p a r  porphyry t h a t  are 

in t ruded  by a t  least  one c r o s s c u t t i n g  phase of hornblende q u a r t z  f e l d s p a r  

porphyry. 
minera l ized .  

I t  is composed of a t  

A l l  phases  of t h e  q u a r t z  monzonite are hydrothermally a l t e r e d  and 

The main phases  of q u a r t z  monzonite have no t  been observed t o  

i n t r u d e  t h e  p rev ious ly  mentioned q u a r t z  d i o r i t e  s t o c k  and a r e  sepa ra t ed  from i t  

by a s c r e e n  of ho rn fe l sed  v o l c a n i c  rocks ,  on average  about  90 metres wide. The 

p o r t i o n  of q u a r t z  d i o r i t e  c l o s e  t o  t h e  q u a r t z  monzonite is  s t r o n g l y  a l t e r edpand  

mine ra l i zed .  
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An i n t r u s i v e  b r e c c i a  approximately 450 metres s o u t h e a s t  of t h e  q u a r t z  

monzonite i n t r u d e s  q u a r t z  d i o r i t e  and p y r i t i c  v o l c a n i c s  a t  t h e  o u t e r  edge of 

t h e  zone of m i n e r a l i z a t i o n .  It is similar t o  q u a r t z  monzonite i n  composi t ion 

! and a l t e r a t i o n .  The b r e c c i a  p ipe  i s  580 metres long and 175 metres wide. It 

is  thought  t o  be  e x p l o s i v e  i n  o r i g i n  and formed by ven t ing  of v o l a t i l e s  r e l a t e d  

t o  magma i n t r u s i o n  o r  by p h r e a t i c  exp los ion  of groundwater. 

observed i n  d r i l l  h o l e s  a t  t h e  p rope r ty  may a l s o  be g e n e t i c a l l y  r e l a t e d  t o  t h e  

mine ra l i zed  s tock .  

Other b r e c c i a s  

Other minor i n t r u s i v e s  have been observed a t  t h e  Berg p rope r ty :  r h y o l i t e  

dykes r e l a t e d  t o  t h e  Kasalka rocks ;  f e l d s p a r  porphyry s i l ls ,  which may i n  f a c t  

be  f lows  of t h e  Kasalka Group; and Miocene (apd younger?) b a s a l t  dykes which 

i n t r u d e  a l l  major rock  u n i t s .  

Bedded rocks  i n  t h e  Berg area form a g e n t l y  eastward d ipp ing  success ion ,  

younger rocks  showing g e n t l e r  d i p s .  

taken p l ace .  

Gent le  f o l d i n g  of t h e  Hazel ton r o c k s  has  

F r a c t u r e  p a t t e r n s  i n d i c a t e  predominance of eas t -no r theas t  and n o r t h  t o  

n o r t h e a s t  t r e n d s .  Displacements of some t e n s  of me t re s  have been measured a long  

no r thwes te r ly  breaks .  Elongated i n t r u s i v e s  may have been inf luenced  by 

s t r u c t u r a l  b reaks  du r ing  emplacement exempl i f ied  by t h e  north-south t r end  of t h e  

q u a r t z  d i o r i t e .  

As prev ious ly  s t a t e d  d i s semina t ions  and stockwork v e i n s  of c h a l c o p y r i t e  

and molybdeni te  occur  nea r  t h e  margin of t h e  q u a r t z  monzonite plug.  Outward 

from t h e  c o n t a c t ,  p y r i t e  i n c r e a s e s  t o  form a p y r i t i c  h a l o  around t h e  zone of 

Cu-Mo m i n e r a l i z a t i o n .  S p h a l e r i t e  w i th  p y r i t e  and some t e n n a n t i t e  and ga lena  

are found i n  v e i n s  w i t h i n  and p e r i p h e r a l  t o  t h e  p y r i t i c  ha lo  as  w e l l  as  i n  

small la te-forming q u a r t z  and q u a r t z  ca rbona te  v e i n l e t s  i n  t h e  main Cu-Mo zone. 

Supergene a l t e r a t i o n  caused by wea the r ing ,ox ida t ion ,  hydra t ion ,  h y d r o l y s i s ,  

r e c r y s t a l l i z a t i o n , a n d  l each ing  by a c i d  s o l u t i o n s  is  e x t e n s i v e  and has  r e s u l t e d  

i n  a t h i c k  leached capping con ta in ing  mainly q u a r t z ,  l i m o n i t e ,  ser ic i te ,  

c h l o r i t e  and c l a y  mine ra l s .  

qua r t z -o r thoc la se  and q u a r t z - s e r i c i t e  a l t e r a t i o n  a r e  developed c e n t r a l l y  i n  t h e  

weakly-mineralized q u a r t z  monzonite s t o c k  and are surrounded by a l t e r a t i o n  

a u r e o l e s  con ta in ing  f i r s t  b i o t i t i c  cup i f e rous  rocks ,  then  p y r i t i c  c h l o r i t e -  

ca l c i t e - ep ido te -bea r ing  rocks .  

a long  t h e  i n t r u s i v e  c o n t a c t  of t h e  q u a r t z  monzonite s t o c k  and c lay-bear ing  zones 

At Berg, hypogene a l t e r a t i o n  zones wi th  dominant 

Q u a r t z - s e r i c i t e - p y r i t e  zones occur  e x t e n s i v e l y  
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are developed l o c a l l y  i n  p o s i t i o n s  i n t e r m e d i a t e  between t h e  i n t r u s i v e  c o r e  

and p y r i t i c  per iphery .  

D i s t r i b u t i o n  of primary mine ra l s  is n o t  r e a d i l y  seen  i n  ou tc rop  because 

of weather ing  and s u l p h i d e  l each ing .  A t  s u r f a c e ,  rocks  are bleached,  crumbly 

masses commonly s t a i n e d  and cemented by l imon i t e .  

secondary copper mine ra l s  are depos i t ed  i n  a zone of supergene enrichment which 

begins  approximately a t  t h e  p re sen t  water t a b l e .  Below t h i s  zone gypsum, which 

cements a l l  f r a c t u r e s ,  remains i n t a c t  and p reven t s  s o l u t i o n  movement. 

Below approximately 38 metres, 

COMPARISON OF BERG WITH TAHTSA GEOLOGY 

Severa l  f e a t u r e s  which occur  a t  Berg have similari t ies t o  t h e  Tahtsa  

geology. 
y e t  undiscovered a t  T a h t s a . .  

Conversely,  some of t h e  c h a r a c t e r i s t i c s  of Berg are l a c k i n g  o r  are as 

The most s t r i k i n g  s i m i l a r i t y  between t h e  two p r o p e r t i e s  is t h e  g e o l o g i c a l  

s e t t i n g .  Nearly i d e n t i c a l  s i t u a t i o n s  e x i s t  where t h e  Kasalka v o l c a n i c s  occupy 

r i d g e s  and have a t  t h e i r  bases  a r ed  bed conglomerate.  The s h a l e s  and s i l t s t o n e  

of t h e  Skeena Group are t h e  nex t  under ly ing  bedded sequence. A t  Tahtsa  t h e  

Hazel ton Group u n d e r l i e s  t h e  east  ha l f  of t h e  p rope r ty  and probably forms t h e  

basement benea th  t h e  n o r t h  and sou th  r i d g e s .  Near t h e  wes t - cen t r a l  p a r t  of t h e  

"Long" claim a 300 x 900 metre d i o r i t i c  plug is p a r t i a l l y  exposed. 

dyke c u t t i n g  p y r i t i c  h o r n f e l s  (?)  nea r  t h e  n o r t h  margin of t h e  n o r t h  r i d g e  and 

a nearby g r a n i t i c  ou tc rop  are encouraging s i g n s  of i n t r u s i v e  a c t i v i t y .  A v e r y  

small g r a n i t i c  exposure a t  t h e  extreme s o u t h e a s t  co rne r  of t h e  "Sam" claim and 

g r a n o d i o r i t e  t a l u s  a long  t h e  southwest p a r t  of the south  r i d g e  ( a l s o  i n  t h e  

"Sam" claim) lend  a d d i t i o n a l  encouragement t o  t h e  p o s s i b i l i t y  of "porphyry" 

type  plumbing systems e x i s t i n g  a t  t h e  Tahtsa  p rope r ty .  Minor f e l s i t e ,  l a t i t e  

and porphyry dykes a long  w i t h  T e r t i a r y  ( ? )  b a s a l t  and d i a b a s e  dykes are common 

a t  Tahtsa .  

A d i o r i t e  

I n t e r e s t i n g l y ,  t h e  s t r o n g l y  j o i n t e d  hornblende-feldspar  porphyry which 

occurs  near  t h e  base  of t h e  Kasalka Group a t  t h e  Berg p rope r ty  was f i r s t  thought 

t o  be  an  i n t r u s i v e  s i l l ,  b u t  l a te r  op in ions  favour  a v o l c a n i c  flow. A t  Tahtsa  

the  Unit  3 ,  a n d e s i t e - d i o r i t e ,  may a l s o  be more e x t r u s i v e  than  i n t r u s i v e - r e l a t e d .  

Other rock  u n i t s  such as t h e  r h y o l i t e  b r e c c i a  and f lows and t h e  complex vo lcan ic s  

of t h e  Kasalka Group are a l s o  p r e s e n t  a t  Tahtsa .  
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Two n o t a b l e  geo log ic  u n i t s  which have not  y e t  been found a t  Tahtsa  are t h e  

i n t r u s i v e  b r e c c i a  p i p e  and a mine ra l i zed  and a l t e r e d  plug such as t h e  q u a r t z  

monzonite. 

North-northwest t o  no r th -nor theas t  f a u l t s  are very  common a t  Tahtsa .  E-W 

f a u l t s  are a l s o  p r e s e n t .  MacIntyre (1976) sugges t s  t h a t  n o r t h  t o  n o r t h e a s t e r l y  

t r e n d s  are s u b s i d i a r y  t r e n d s  w i t h i n  f a u l t  b locks  bounded by no r thwes te r ly  f a u l t s  

i n  t h e  Tahtsa  reg ion .  

Tahtsa  as opposed to  e a s t e r l y  d i p s  a t  Berg. 

Gent le  s o u t h e r l y  d i p s  of bedded u n i t s  are common a t  

A t  Berg,  p y r i t e  c o n t e n t  of t h e  q u a r t z  monzonite s t o c k  is <2%. P y r i t e  

c o n t e n t  i n c r e a s e s  t o  6%, 150 metres outward from t h e  c o n t a c t  i n  t h e  h o r n f e l s i c  

vo lcan ic s .  A g e n e r a l  s i m i l a r i t y  t o  t h i s  p y r i t e  ha lo  can be  seen  a t  Tahtsa ,  i n  

t h e  weak stockwork p y r i t e  zone on t h e  n o r t h  s i d e  of t h e  n o r t h  r i d g e .  A t  h igher  

e l e v a t i o n s  on t h e  Tahtsa  p rope r ty  p y r i t e  may have been s i g n i f i c a n t l y  leached .  

A t  Berg, l i m o n i t e  and g o e t h i t e  d i s p l a y  numerous v a r i e t i e s  such as g r a n u l a r ,  

coagu la t e ,  b o t r y o i d a l ,  c r u s t y ,  etc.  and most can be  c l a s s i f i e d  as f r i n g i n g  

(cont iguous)  o r  e x o t i c  ( t r a n s p o r t e d )  types  i n  which a s p e c i f i c  sou rce  of i r o n  

cannot  be  i d e n t i f i e d .  Many of t h e s e  c r i t e r i a  f i t  Tahtsa  as does t h e  f a c t  t h a t  

c e l l u l a r  boxwork o r  sponge type l i m o n i t e  i s  rare o r  absen t  on t h e  p rope r ty ,  and 

f e r r i c r e t e  is t h e  most abundant accumulat ion of l imon i t e .  

A t  Berg, d i s t r i b u t i o n  of primary mine ra l s  i s  no t  r e a d i l y  seen  a t  s u r f a c e  

due t o  weather ing  and l each ing  b u t  s t r o n g l y  anomalous amounts of copper and 

molybdenum can  be  d e t e c t e d  by geochemical ana lyses  of t h e  cap rock.  S t rong  

copper o r  molybdenum anomalies  have no t  y e t  been found a t  Tahtsa .  However, 

quartz-carbonate-pyrite-sphalerite v e i n s  wi th  minor l ead  and s i l v e r  occur  i n  t h e  

p y r i t i c  rocks  on t h e  n o r t h  s i d e  of t h e  n o r t h  r i d g e  as i s  t h e  case a t  Berg where 

p y r i t i c  rocks  sur rounding  t h e  s t o c k  c o n t a i n  a number of q u a r t z  carbonate-pyr i te -  

sphalerite-galena-tetrahedrite v e i n s  a few t e n s  of cen t ime t re s  i n  width.  This  

type  of  v e i n i n g  i s  very  similar t o  t h e  Captain Vein and numerous o t h e r  occur rences  

on t h e  "Sam" claim. Also, b l a c k  amophous iron-manganese ox ides  t h a t  have formed 

from l e a d  and zinc-bear ing ca rbona te  v e i n s  have been observed a t  Berg. This  

ox ide  is  a l s o  common wi th  t h e  main v e i n s  a t  Tahtsa .  

A t  Berg,  o r e  tenor  and mineralogy are  s t r o n g l y  a f f e c t e d  by the  downward 

p e r c o l a t i o n  of a c i d  s o l u t i o n s .  S i m i l a r l y ,  t h e  p r e s e n t  topography a l s o  r e f l e c t s  

t h i s  same leach ing  system where p y r i t e  h a s  c r e a t e d  a c i d  s o l u t i o n s  t o  weather t h e  
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hydrothermally a l t e r e d  zone along the  margin of t he  s tock .  

similar t o  t h i s  appears  t o  be working. On both s i d e s  of t h e  n o r t h  r i d g e ,  

d e p o s i t s  of f e r r i c  hydroxide which cements d e t r i t a l  material, extremely clay-  

r i c h  d e p o s i t s ,  a c t i v e  p r e c i p i t a t i o n  of d e p o s i t s  of l imon i t e  and wh i t e  p rec ip i -  

tates (poss ib ly  anomalous i n  z i n c ) ,  and i n t e n s e l y  s i l i c i f i e d  and leached zones 

are p r e s e n t ,  Anomalous z inc  and lesser l ead  and s i l v e r  s o i l  and stream sediment 

A t  Tahtsa  a system 

geochemistry may a l s o  be r e l a t e d  t o  t h e  s t r o n g l y  i ron-s ta ined  n o r t h  r i d g e  area. 

Furthermore, t h e o r e t i c a l l y  favourable  ground i n  t h e  f l a t s  t o  t h e  no r th  of t h e  

n o r t h  r i d g e  is l a r g e l y  covered by soil. 

TAHTSA GEOPHYSICS AND GEOLOGICAL RELATIONSHIPS 

Magnetic Responses 

I n  t h e  v i c i n i t y  of r e l a t i v e l y  r a p i d  f l u c t u a t i o n s  i n  magnetics on L300S + 
L400S, near  t h e  Bennet t  area, t h e  c h a r a c t e r  of t h e  a n d e s i t e - d i o r i t e ,  Unit  3 ,  may 

be one of t h e  causes .  Although much of t h i s  area is  covered, geologic  f i e l d  no te s  

mention weakly magnetic p y r r h o t i t e  a t  two l o c a l i t i e s  s l i g h t l y  t o  t h e  nor th :  

1) near  200s 2+50W t o  ZOOS 3+00W homogenous a n d e s i t e - d i o r i t e  porphyry 

con ta ins  5% disseminated su lph ides ,  l o c a l  s t r o n g  p y r r h o t i t e ;  . 
2) near  a shear  zone a t  L200S, 1+50W and near  o r  w i th in  t h e  shea r  zone 

a t  L150S, l+OOW, t h e r e  is  2-3% p y r i t e  and 1-2% disseminated 

pyrrho t i  te  . 
Perhaps g r e a t e r  concen t r a t ions  of p y r r h o t i t e  are a f f e c t i n g  the  magnetics on 

L300S and L400S. 

The o r i g i n  of Unit  3 is no t  c lear .  I n  t h e  Berg d e p o s i t ,  f e l d s p a r  porphyry 

s i l ls  which may b e  similar t o  t h e  Tahtsa Unit  3 ,  which occur i n  o r  near  t h e  

Kasalka Group, have been redef ined  as e x t r u s i v e  f lows.  

Map Unit  3 is probably a mixture of porphyry and b r e c c i a  and i s  of a 

ques t ionable  i n t r u s i v e  na tu re .  It should be kept  i n  mind t h a t  f a i r l y  shallow- 

dipping sedimentary and volcanic  rocks occur above t h i s  u n i t  on the  south  r idge .  

Also a shallow-dipping b a s a l  conglomerate outcrops  i n  Swing Creek below the  u n i t .  

Therefore ,  i f  a p lanar  near -hor izonta l  a t t i t u d e  i s  appl ied  t o  rocks i n  the  

Bennett  Lead area, t h e  gene ra l  o u t l i n e  of t h e  e r r a t i c  magnetic s i g n a t u r e  may be 

accounted f o r  by t h e  topographic r e l i e f  along the  eroded edge of a vo lcan ic  flow. 
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On t h e  w e s t  ends of L ines  300 and 400 S t h e  magnetic s i g n a t u r e  dec reases  

i n  i n t e n s i t y .  

f a sh ion .  S i m i l a r l y ,  t a l u s  s h o o t s  and f a n s  may be t h e  cause  of errat ic  jumps i n  

t h e  magnet ics  nea r  and topograph ica l ly  below t h e  Bennet t  Lead. 

Extens ive  d e p o s i t s  of g l a c i a l  d e b r i s  may be  a c t i n g  i n  a sc reen ing  

S t rong  j o i n t i n g  of a n d e s i t e - d i o r i t e  and b r e c c i a  nea r  t h e  Bennet t  Lead 

t r e n d s  N75'E 80°N almost  pe rpend icu la r  t o  t h e  t r e n d  of t h e  ve in .  

is  n o t  appa ren t  on t h e  magnet ics .  

Th i s  j o i n t i n g  

I n  t h e - e a s t e r n  p a r t  of t h e  g r i d ,  t h e  magnet ic  anomaly a t  L400S 7+50E may be  

r e l a t e d  t o  a s t r o n g  l imon i t e -a l t e r ed  zone as much or more than  t o  a presumed con- 

t i n u a t i o n  of a f a u l t  on l i n e  300s (which d i d  not  e x h i b i t  a magnet ic  h igh ) .  

The magnet ic  h igh  a t  L2OOS 7+00E appears.  t o  be r e l a t e d  t o  a f a u l t  which 

fo l lows  a d ra inage .  S e v e r a l  metres a c r o s s  t h e  c reek  bed and up t h e  banks,  s o f t  

c l a y  is  ub iqu i tous .  

The anomaly a t  LlOOS 5+75E co inc ides  w i t h  a 28' d i p  VLF anomaly which 

probably traces a f a u l t  o r  i n t e r s e c t i o n  of f a u l t s .  The same i s  t r u e  f o r  t h e  

magnetic h igh  a t  LO+OO 5+50E. 

An anomaly a t  l O O N  4+00E is  nea r  t h e  conglomerate/volcanic  c o n t a c t .  It  i s  

a l s o  s l i g h t l y  w e s t  of a north-south f a u l t .  

The conglomera te /volcanic  c o n t a c t  a long  Line l O O N  is no t  c l e a r l y  de f ined  

b u t  i t  does appear  t h a t  r ed  bed conglomerate,  somewhere east  of L1+00N W25E 

has a h ighe r  magnetic s i g n a t u r e  of %7600 gammas. Overlying v o l c a n i c s  t o  t h e  west 

show 7475-7500 gammas dec reas ing  t o  7400 gammas s long  Line 100s.  

S e v e r a l  mafic  dykes were mapped i n  t h e  n o r t h e a s t  q u a r t e r  of t h e  g r i d  area, 

some up t o  several met res  wide. 

and may have caused magnetic h ighs .  

Undoubtedly more of t h e s e  f e a t u r e s  were unmapped 

E a s t  of t h e  break  a t  LZOOS 2+00E magnetic s i g n a t u r e  i s  g e n e r a l l y  h ighe r  

than  t h e  area west of t h e  break .  A s t r o n g  f a u l t  fo l lows  t h i s  break.  S i m i l a r  

f a u l t s  and magnet ic  changes a t  LZOOS W50E (Capta in  Vein) ,  LZOOS 4+25E and L200S 

7+00E may be  t h e  no r the r ly - t r end ing  b lock  f a u l t s  r e f e r r e d  to  by MacIntyre (1976) 

i n  t h e  Berg r e p o r t .  Furthermore,  a N-S c ros s - sec t ion  drawn a c r o s s  t h e  c l a ims  

i n  t h i s  area shows t h e  b a s a l  conglomerate a t  lower e l e v a t i o n s  i n  t h e  east wh i l e  

t h e  d i p  of t h e s e  beds is toward t h e  w e s t .  N-S b lock  f a u l t i n g  wi th  down-dropping 

s t e p s  on t h e  east would account  f o r  t h e  conglomerate p o s i t i o n .  
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VLF-EM ResDonses 

Anomaly (a) a t  LlOOS 2+50E is c o i n c i d e n t  w i th  ga lena  and s p h a l e r i t e  v e i n s  

i n  a broad s h e a r  zone. The anomaly c r o s s e s  t h e  c reek  d i agona l ly  toward t h e  

no r th .  Outcrops i n  t h i s  area d i d  n o t  c o n t a i n  v e i n  material o r  obvious s h e a r s .  

D i l i g e n t  

S U C C ~ S S ~ ~ ~ .  As s t a t e d  by Anderson i n  t h e  Geot ronics  r e p o r t  t h e  anomaly can 

probably be  connected t o  t h e  8 degree  response  found on L400S 2+00E. This  zone 

c o n t a i n s  a l t e r a t i o n  and lead-z inc-s i lver  m i n e r a l i z a t i o n  which is  ve ry  s i m i l a r  t o  

t h e  Capta in  Vein. 

t h e r e f o r e  s h e a r i n g  w i t h  i n c i p i e n t  c l a y  gouge and/or  g r e a t e r  s u l p h i d e  c o n t e n t  is  

i n d i c a t e d .  

s e a r c h  f o r  v e i n  material on t h e  west s i d e  of t h e  c r e e k  was n o t  

I t  has  a s t r o n g e r  VLF s i g n a t u r e  than  t h e  Captain Vein, 

The 32O anomaly (b)  a t  LlOOS 4+75E is  probably f a u l t  c o n t r o l l e d ,  p o s s i b l y  

a t  t h e  i n t e r s e c t i o n  of two o r  more f a u l t s .  A s t e e p l y  d ipping  l a t i t e  dyke and t h e  

t r e n d  of a f e l s i t e  dyke are n e a r l y  c o i n c i d e n t  w i t h  t h i s  anomaly. The north-south 

f a u l t  touching t h e  nor thwes t  s i d e  of t h i s  anomaly is s t r o n g  and probably con t inues  

northward t o  t h e  f a u l t  on t h e  n o r t h  s i d e  of Swing Creek. 

I n  t h e  f a u l t  zone a t  L300S 3+75E, which t r e n d s  n o r t h e a s t  toward VLF 

anomaly ( b ) ,  is  conta ined  up to  1 metre of f a u l t - c l a y  gouge i n  a 2-metre-wide 

s h e a r  zone, a l so  w i t h  l o c a l  c o n c e n t r a t i o n s  of 3-5% p y r i t e .  Seve ra l  areas show 

manganese ox ides  t y p i c a l  of Pb-Zn ca rbona te  v e i n  zones. A f ine-gra ined  f e l s i t e  

dyke may p a r a l l e l  t h i s  zone. Two small pods,  <1 metre wide, of massive f e l t y  

b i o t i t e ,  were a l s o  seen  nea r  t h e  c reek  bed. Near t h e  sou the rn  t i p  of anomaly (b)  

a small ou tc rop  of a n d e s i t e - d i o r i t e  w a s  mapped which c o n t a i n s  up t o  5% disseminated  

p y r i t e .  - In  a d d i t i o n ,  a few small cobbles  o r  pebbles  of manganese-stained v o l c a n i c s  

( ? )  were s e e n  on t h e  debris-covered s l o p e s  less than 25 metres east of t h e  c e n t r e  

of anomaly (b ) .  

Anomaly ( c )  a t  LlOOS 5+75E i s  s l i g h t l y  w e s t  (about  25  met res )  of ou tc rops  

of i n t e n s e l y  s i l i k i f i e d  b r e c c i a  ( a s  shown on t h e  geology map), which may have 

conta ined  up t o  20% p y r i t e  (and o t h e r  s u l p h i d e s ? ) .  F a u l t s  which are p a r a l l e l  t o  

t h e  t rend  of anomaly ( c )  have been noted t o  t h e  east  and south  of t h e  anomaly. 

Perhaps a similar s h e a r  zone i s  r e s p o n s i b l e  f o r  p a r t  of t h e  VLF s i g n a t u r e .  

Approximately 100 metres east of anomaly ( c )  ano the r  weak, l i n e a r  VLF 

anomaly was d e t e c t e d .  I t  n e a r l y  c o i n c i d e s  wi th  a s t r o n g  f a u l t  zone t r end ing  north-  

northwest  which c o n t a i n s  s e v e r a l  metres of c l a y  and gouge. 
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Most of t h e  o t h e r  "anomalies" on t h e  VLF g r i d  are less than  10' of d i p ,  

which i s  v e r y  weak. They could e a s i l y  be contoured i n  o t h e r  d i r e c t i o n s  a c r o s s  

t h e  100-metre l i n e  spac ings .  

obse rva t ions  of numerous NNW t o  NNE t r end ing  s h e a r  zones i n  t h e  g r i d  area. 

Never the less ,  VLF does seem tm confirm t h e  g e o l o g i c a l  

VLF anomalies  (a) and ( c )  are a s s o c i a t e d  wi th  weak magnet ic  h ighs .  I n  t h e  

g e n e r a l  area of t h e  Bennet t  Lead, VLF anomalies  occur  a t :  

L400S 2+25W, L400S 1+OOW, L400S O+OO 
L300S 1+OOW, L300S WOO 

Although weak, they  do occur  on t h e  w e s t  f l a n k  of  magnetic h ighs .  

a t  t h e  Bennet t  Lead and Capta in  Veins are  a s s o c i a t e d  wi th  f a u l t  zones. 

The VLF anomalies  

It should  b e  noted  t h a t  some of t h e  g e o l o g i c a l  mapping was done p r i o r  t o  t h e  

e s t ab l i shmen t  of t h e  g r i d ,  hence t h e r e  i s  some d iscrepancy  between geophys ica l  

s t a t i o n s  and g e o l o g i c a l  l o c a t i o n s .  

There appea r s  t o  be a s l i g h t  e r r o r  i n  t h e  l o c a t i o n  of t h e  lower a d i t  on t h e  

a l t e r a t i o n  map. The l o c a t i o n  on t h e  geology is  more c o r r e c t .  Therefore  t h e  

c o i n c i d e n t  VLF anomaly is n e a r l y  e x a c t l y  over  t h e  ve in .  

CONCLUSIONS 

Important  geo log ic  and me ta l logen ic  even t s  a s s o c i a t e d  wi th  t h e  Berg d e p o s i t  

are p r e s e n t  o r  are sugges ted  on t h e  p rope r ty  of Tahtsa  Mines Ltd.  Exp lo ra t ion  

f o r  d i sseminated  m i n e r a l i z a t i o n  should proceed w i t h  parameters  from Berg t o  be  

used as a working model which should b e  r e f i n e d  a s  d a t a  are c o l l e c t e d .  

VLF anomaly ( a )  d e f i n e s  a lead-z inc-s i lver -bear ing  f a u l t  zone, probably 

g r e a t e r  than  500 metres long ,  which has  g r e a t e r  c o n d u c t i v i t y  than  t h e  similar 

appear ing  Capta in  Vein. Carbonate-sulphide v e i n s  and s h e a r s  occur  on s t r i k e  wi th  

anomaly (b ) .  Although on ly  s l i g h t l y  over  200 metres i n  l e n g t h ,  i t s  s i g n a t u r e  

is 32' d i p ,  which is  t h e  s t r o n g e s t  encountered on t h e  g r i d .  

covered by overburden b u t  a d j a c e n t  p a r a l l e l  s h e a r s  i n d i c a t e  t h a t  f a u l t i n g  

a l s o  u n d e r l i e s  t h i s  anomaly. 

near  t h e s e  anomalies  i n  t h e  event  t h a t  high-grade d i r ec t - sh ipp ing  m i n e r a l i z a t i o n  

may be  p r e s e n t  benea th  s o i l  cover .  

Anomaly (c )  is l a r g e l y  

A l i m i t e d  amount of  e x p l o r a t i o n  should be  completed 

i 
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RECOMMENDATIONS 

1. Earlier recommendations (2)  concerning concent ra ted  exp lo ra t ion  i n  

t h e  v i c i n i t y  of t h e  p y r i t i c  stockwork on t h e  n o r t h  s i d e  of t h e  n o r t h  r i d g e  are 

supported by analogy t o  t h e  Berg d e p o s i t .  Thin s e c t i o n s  of s e v e r a l  of t he  rock  

specimens which were c o l l e c t e d  i n  t h i s  area' dur ing  t h e  1981 programme w i l l  be  

prepared f o r  pe t rographic  d e s c r i p t i o n s .  

2. ( i )  F i l l - i n  geophysics on 50-metre-spaced g r i d  l i n e s  should be 

completed i n  the  v i c i n i t y  of anomalies ( a ) ,  ( b ) ,  and ( c ) .  Surveys should be 

extended t o  t h e  no r th  and sou th  as topography permits  u n t i l  t h e  responses  are 

c losed  o f f  on both ends. 

( i i )  Dozer t renches  should be c u t  on anomalies ( a ) ,  ( b ) ,  and ( c )  

where f e a s i b l e .  

( i i i )  Following ( i )  and ( i i )  , t he  new g r i d  should be mapped on the  same 

scale (1:ZOOO) as the  geophysical  coverage. 

COST ESTIMATE 

To complete p a r t  2 of t h e  recommendations i f  undertaken as p a r t  of t he  

programme which w a s  o u t l i n e d  previous ly :  

Magnetics and VLF-EM wi th  g r i d  p repa ra t ion  and r e p o r t  
Dozer t renching  
Geological  mapping, sampling, r e p o r t i n g  
Assays, ana lyses  
Superv is ion  
Camp s u p p l i e s  
Camp maintenance 

Consul t ing Geologis t  

Vancouver, B. C. 

$ 8,000 
5,000 
4,000 

500 
1,000 
1,500 
1,500 

$21,500 
2.100 

s p e c t f  u l l y  

TOTAL 

submit ted,  

$23,600 

Paul  Kallock 
Geologis t  

January f ,  1982 
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