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Cot41 NCO L TD. 

EXPLURATION 
NTS 92I/16 

WESTERN DISTRICT 
June 27, 1980 

ASSESSMENT REPORT OF LINECUTTING 

AND GEOLOGICAL, SOIL GEOCHEMICAL 

AND f4AGNETOMETER SURVEYS 

ON THE HEFF LAKE PROPERTY 

(He f f  Lake and H e f f  Lake 2,3 & 4 c la ims)  

SUMMARY 

The Heff Lake proper ty  i s  s i t u a t e d  i n  Upper Paleozoic, Cache Creek Group 
rocks, 26 k m  NE o f  Kamloops. 
one was s taked i n  June, 1979 and th ree  were staked i n  A p r i l ,  1980. The 
p roper t y  has been mapped on a sca le  o f  1:5000 and covered by s o i l  sampling 
and magnetometer surveys. 

The p roper t y  comprises f o u r  H e f f  Lake claims; 

The s o i l  samples were analyzed fo r  Cu. 

The p roper t y  covers Paleozoic, Cache Creek Group metavolcanics and meta- 
sediments. The metavolcanics comprise p r i m a r i l y  andesi te  p y r o c l a s t i c s  w i t h  
minor andes i te  t u f f i t e s  and r h y o l i t e  p y r o c l a s t i c  horizons. The metasediments, 
which conformably o v e r l i e  the  metavolcanics, comprise l imestone, a r g i l l i t e ,  
calcareous a r g i l l i t e ,  and c a l c - s i l i c a t e  horizons. The rnetavolcanic and 
metasedimentary rocks have been i n t r u d e d  by a maf ic  s tock  and r e l a t e d  andesi te  
porphyry and d i o r i t e  dykes. 
s t ' r i k i n g ,  SW d ipp ing,  monocl ina l  sequence t h a t  has been metamorphosed 
p r i m a r i l y  t o  t h e  upper greenschis t  fac ies ,  a l though l o c a l l y  lower  amphibol i te  
assemblages occur. 

The Cache Creek Group rocks  occur as a NW-SE 

The ,p roper t y  i s  be ing  i n v e s t i g a t e d  f o r  s t r a t i f o r m  cupr i f e rous  massive magnetite 
( p y r i t e ,  p y r r h o t i t e )  deposits. The m i n e r a l i z a t i o n  i s  hosted by an i n t e r c a l a t e d  
package of l imestone and c a l c - s i l i c a t e  hor izons,  wi th v a r i a b l e  p ropor t ions  
of i n t e r c a l a t e d  a r g i l l i t e ,  calcareous a r g i l l i t e  and andesi te  t u f f  and t u f f i t e .  
The s t r a t i g r a p h y  which hosts  t h e  m i n e r a l i z a t i o n  i s  i n d i c a t e d  t o  extend f a i r l y  
con t inuous ly  NW across t h e  p roper t y  by bo th  t h e  mapping and by t h e  magnetometer 
survey. The southern extens ion o f  t h e  favourable s t r a t i g r a p h y  i s  under Heff ley 
Lake. The most s i g n i f i c a n t  m i n e r a l i z a t i o n  l o c a t e d  t o  date occurs i n  o l d  trenches 
and diamond d r i l l  ho les s i t u a t e d  near t h e  center  o f  t h e  proper ty .  
m i n e r a l i z a t i o n  observed i n  t h i s  zone d u r i n g  t h e  mapping was a 10 meter t h i c k  ca lc -  
s i l i c a t e  h o r i z o n  conta in ing  c l o t s  and d isseminat ions o f  p y r i t e > p y r r h o t i t e ,  minor 
cha lcopy r i t e  ( l o c a l l y  1.0% Cu) and magnetite. However, s i g n i f i c a n t  concentrat ions 
o f  magnet i te  and cha lcopy r i t e  
s t r a t i g r a p h y  a long s t r i k e  t o  t h e  south o f  t h e  t renching.  
r e s u l t  
i n  semi-massive t o  massive magnetite. 

The bes t  

a re  repo r ted  from diamond d r i l l i n g  i n  1965 i n  s i r n i l i a r  
The bes t  repor ted  d r i l l  

i n t e r s e c t e d  36 f e e t  o f  massive magnetite, f o l l owed  by 15 f e e t  o f  1.67% Cu 

I. 
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The magne t ome t e r  
the  westcrn and 
t o  an under l y inq  

survey de f ined two separate anomalous magnetic areas, designated 
eas tern  anomalies. The western anomaly i s  thought t o  be r e l a t e d  
maf ic  stock. The eastern anomaly, which comprises severa l  separate 

magnetic anomalies a l i gned  i n  a NW d i r e c t i o n ,  i s  co inc iden t  wi th  the  p r o j e c t i o n  
o f  t h e  minera l i zed  s t r a t i g r a p h i c  package. 
known areas o f  magnet i te - (pyr i te ,  pyrrhotitel-chalcopyrite minera l i za t i on .  A l l  
magnetic anomalies i n  t h e  eastern anomaly a re  i n t e r p r e t e d  t o  be r e l a t e d  t o  
magnet i te - (pyr i te ,  pyrrh0t i t . e ) -cha lcopyr i te  minera l i za t i on .  

Some o f  t h e  anomalies co inc ide  w i t h  

The s o i l  sampling survey c o l l e c t e d  1052 samples which were analyzed f o r  Cu. Several 
var ious  s i zed  
the  p ro jec ted  s t r i k e  d i r e c t i o n  o f  t h e  minera l i zed  s t r a t g r a p h i c  package and 
are  p a r t i a l l y  co inc iden t  wi th  the  magnetic anomalies l o c a t e d  a long t h i s  
s t ra t i g raphy .  

Cu s o i l  anomalies were de f ined which rough ly  co inc ide  with 

The H e f f  Lake p roper t y  appears t o  have good p o t e n t i a l  f o r  hos t i ng  s t r a t i f o r m  
cupr i f e rous  magnet i te (pyr i te ,  p y r r h o t i t e )  deposits, and areas wi th  co inc iden t  
favorable geology and geophysical and geochemical anomalies should be d r i l l e d .  

INTRODUCTION 

This r e p o r t  descr ibes t h e  r e s u l t s  o f  geo log i ca l  mapping and geochemical s o i l  
sampling and magnetometer surveys on t h e  H e f f  Lake proper ty .  The work was 
conducted du r ing  t h e  pe r iocko f  May 20-30, June 2-7 and June 9-14, 1980, by 
M. Morr ison and B. Ames, and supervised by M.J. Casselman. Data i s  presented 
on a sca le  o f  1:5000 and 1:2500. 

LOCATION AND ACCESS 

The H e f f  Lake p roper t y  comprises t h e  H e f f  Lake and H e f f  Lake 2,3 and 4 claims. 
Ib i s  s i t u a t e d  26 k m  NE o f  Kamloops, surrounding H e f f l e y  Lake. 
p roper ty  i s  n o r t h  from Kamloops on Highway 5 and then eas t  on t h e  H e f f l e y  
Creek Highway t o  H e f f l e y  Lake. The proper ty  i s  r e a d i l y  access ib le  by t h e  
H e f f l e y  Creek Highway and by a s e r i e s  o f  g rave l  roads extending from th is  
highway. 

Access t o  t h e  

TOPOGRAPHY AND VEGETATION 

The proper ty  l i e s  between 900-1400 meters above sea l e v e l  w i t h  t h e  m a j o r i t y  
o f  t h e  p roper t y  l y i n g  on a steep south fac ing  slope. 
occurs on t h e  n o r t h  s ide  of t h e  proper ty .  
by p ine  and fir t rees .  

The g rea tes t  e l e v a t i o n  
Most of t h e  p roper t y  i s  covered 

There i s  about 5% outcrop on t h e  proper ty .  

PREVIOUS WORK 

The proper ty  has undergone severa l  prev ious episodes o f  exp lo ra t i on .  
e a r l i e s t  work cons is ted  o f  t rench ing  a chalcopyr i te-magnet i te  showing i n  t h e  
1950's.  
diamond d r i l l i n g  ( 6  ho les  o f  which 4 i n te rsec ted  bedrock) have been conducted 
on the  proper ty .  
chalcopyr i te-magnet i te  m ine ra l i za t i on .  
described i n  assessment r e p o r t s  820, 821, 4418 and 4624. 

The 

Dur ing t h e  1960's  and 1970's var ious  magnetometer surveys and some 

A l l  programs were designed t o  def ine and extend the  known 
The r e s u l t s  o f  these programs are 
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CLAIMS 

The H e f f  Lake p roper t y  comprises t h e  H e f f  Lake c la im  (20 u n i t s ) ,  t he  He f f  
Lake 2 c la im  ( 5  u n i t s ) ,  the  H e f f  Lake 3 c la im  (10 u n i t s )  and t h e  H e f f  Lake 4 
c la im  ( 2  u n i t s ) .  These c la ims a re  contiguous and owned 100% by Cominco Ltd.  

GEOLOGY 

7he H e f f  Lake p roper t y  i s  l oca ted  i n  Paleozoic, Cache Creek Group rocks. 
proper ty  was mapped a t  a sca le o f  1:5000. Mapping c o n t r o l  was prov ided by a 
north-south o r i e n t e d  base l ine  and about 35 km o f  cross l i n e s  spaced a t  100 
meter i n t e r v a l s .  

The 

The Paleozoic, Cache Creek Group rocks  on the  proper ty  occur as a northwest 
s t r i k i n g ,  southwest d ipp ing,  monocl ina l  sequence, and c o n s i s t  o f  i n t e r c a l a t e d  
metavolcanic and metasedimentary rocks. These u n i t s  a re  cut by a maf ic  s tock 
and by swarms o f  andesi te  porphyry and d i o r i t e  dykes, a l l  of which are  thought 
t o  be subvolcanic equ iva len ts to  t h e  andesi te  volcanics. The Cache Creek Group 
metavolcanics i n c l u d e  p r i m a r i l y  andesi te  p y r o c l a s t i c s  and f l ows  wi th  minor 
i n t e r c a l a t e d  andes i te  t u f f i t e  and r h y o l i t e  p y r o c l a s t i c  hor izons.  The Cache 
Creek Group metasediments cons is t  o f  i n t e r c a l a t e d  l imestone, calcareous 
a r g i l l i t e  and c a l c - s i l i c a t e  horizons. The rock types on t h e  p roper t y  were 
def ined p r i m a r i l y  on t h e  bas i s  o f  f i e l d  observations wi th  c o l o u r  ind ices ,  
phenocrysts and t e x t u r e s  being t h e  most u s e f u l  composi t ional  determinants. 

Most o f  t h e  m i n e r a l i z a t i o n  i s  l o c a t e d  near the  center  o f  t h e  p roper t y  and 
i s  exposed i n  o l d  t renches and diamond d r i l l  holes. This m i n e r a l i z a t i o n  
i s  hosted by an i n t e r c a l a t e d  package of l imestone and c a l c - s i l i c a t e  horizons 
w i t h  v a r i a b l e  p ropor t i ons  o f  i n t e r c a l a t e d  a r g i l l i t e ,  ca lcareous a r g i l l i t e  
gnd andesi te  t u f f  and t u f f i t e  horizons. The m a j o r i t y  o f  t h e  m i n e r a l i z a t i o n  
is associated w i t h  on l y  one o f  two types of c a l c - s i l i c a t e  ho r i zons  found i n  t h i s  
package of rocks. The m i n e r a l i z a t i o n  observed du r ing  t h e  mapping comprised 
disseminated t o  massive magneti te wi th  t r a c e  cha lcopy r i t e  and c l o t s  t o  d i s -  
seminations o f  p y r i t e 7 p y r r h o t i t e w i t h  minor cha lcopyr i te .  
th ickness o f  m i n e r a l i z a t i o n  l oca ted  t o  date was repor ted  from t h e  1965 diamond 
d r i l l i n g  programs. 

The most s i g n i f i c a n t  

The proper ty  i s  c u r r e n t l y  be ing i n v e s t i g a t e d  as a poss ib le  hos t  f o r  s t r a t i f o r m  
cupr i fe rous  magnet i te  ( p y r i t e ,  p y r r h o t i t e )  deposits. 

STRATIGRAPHY 

CACHE CREEK GROUP 

Unit 1 - Andesite P y r o c l a s t i c s  

This un i t  comprises p r i m a r i l y  andes i te  l a p i l l i  t u f f s , t u f f s  and t u f f i t e s  w i t h  
minor a r g i l l a c e o u s  t u f f i t e  and a r g i l l i t e  hor izons  noted toward t h e  west s ide  o f  
the  unit. The andes i te  py roc las t i cs ,  a l though v a r i a b l e  i n  composition, are 
genera l ly  mid t o  dark green, massive t o  weakly f o l i a t e d ,  f i n e  t o  medium grained 
and conta in  10-30% pyroxene g r a i n s  and 0-20%( average 5-1 0%) fe ldspar  phenocrysts. 
The andesi te  t u f f i t e s  a re  s i m i l i a r ,  but d i s t i ngu ished  by t h e  presence of 5-15?; 
b i o t i t e .  
l o c a l l y  altered(b1eached) and con ta in  c l o t s  and ve ins( l -5%)  o f  p y r i t e - p y r r h o t i t e .  

The andes i te  p y r o c l a s t i c s  near t h e  d i o r i t e  and andes i te  dykes are 
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The a r g i l l i t e s  a re  buf f -brown t o  gray-black, weakly-moderately f o l i a t e d ,  f i n e  
gra ined and l o c a l l y  carbonaceous. The a rg i l l aceous  t u f f i t e s  a re  s i m i l i a r  t o  
t h e  a r g i l l i t e s  except t h a t  they are green-black and l o c a l l y  con ta in  fe ldspar  
and/or pyroxene g ra ins .  

Uni t  2 - Limestone 

Th is  un i t  comprises p r i m a r i l y  l imestone, a l though th in  a r g i l l a c e o u s  l imestone, 
ca lc - s i l i ca t e , a rg i l l i t e ,  arg i l l aceous  andesi te  t u f f i t e  and r h y o l i t e  t u f f ( ? ? )  
in te rbeds  are  common. These rocks have been ex tens i ve l y  c u t  by feldspar, 
pyroxene porphyry andes i te  dykes, hornblende porphyry andesi te  dykes and d i o r i t e  
dykes. 
they i n t r u d e  t h e  l imestone horizons. 

C a l c - s i l i c a t e s  a r e  l o c a l l y  developed on the  margins o f  t he  dykes when 

The l imestones a re  grey-brown t o  gray-black or black,  massive, and vary from 
th in  t o  t h i c k l y  bedded t o  b recc ias  comprising mix tu res  o f  a r g i l l i t e  and l ime-  
stone fragments. The l imestones are l o c a l l y  f o s s i l i f e r o u s  and arenaceous. 

The a r g i l l i t e s  and a r g i l l a c e o u s  t u f f i t e s  are s i m i l i a r  t o  those discussed 
i n  U n i t  1. 

The r h y o l i t e  t u f f s  a r e  wh i te  t o  gray, massive t o  weakly f o l i a t e d ,  medium 
gra ined and con ta in  10-35% fe ldspar  grains. 
and con ta in  fragments 

They are  commonly calcareous 
o f  a r g i l l i t e ,  l imestone and r h y o l i t e  porphyry(0.5-2cm). 

The c a l c - s i l i c a t e s  a r e  u s u a l l y  t h i n ,  l i g h t  t o  mid green, hard, massive t o  
t h in  bedded, f i n e  g ra ined  and unmineralized. 

Unit 3 - Minera l  Hor izon  

t h i s  un i t  comprises an i n t e r c a l a t e d  package o f  l imestone and c a l c - s i l i c a t e  
horizons, wi th  v a r i a b l e  p ropor t i ons  o f  i n t e r c a l a t e d  a r g i l l i t e ,  calcareous 
a r g i l l i t e  and andes i te  t u f f  and t u f f i t e  horizons. 
t u f f  and t u f f i t e  seems t o  inc rease southeastward towards t h e  base o f  t h i s  un i t  
and the  p ropor t i on  o f  l imes tone increases northward towards t h e  base o f  t h e  
unit .  These rocks  have been ex tens ive ly  c u t  by fe ldspar ,  pyroxene porphyry 
andesi te  dykes, hornblende porphyry andesi te  dykes and d i o r i t e  dykes. Calc- 
s i l i c a t e s  a re  l o c a l l y  developed on the  margins o f  t he  dykes when they i n t r u d e  
the  l imestone hor izons.  

The p r o p o r t i o n  o f  andesi te  

The limestones, a r g i l l i t e s  and calcareous a r g i l l i t e s  a re  s i m i l i a r  t o  those 
discussed i n  Unit 2 and t h e  andesi te  t u f f s  and t u f f i t e s  a r e  s i m i l i a r  t o  those 
discussed i n  U n i t  1. 

There are  two types o f  c a l c - s i l i c a t e  horizons. 
mid green, hard, massive t o  t h i n l y  bedded and f i n e  grained(probab1y composed o f  
hedenbergite). This h o r i z o n  i s  usua l l y  unmineral ized. The second type o f  
c a l c - s i l i c a t e  ho r i zon  i s  commonly mineral ized. I t  i s  reddish-brown t o  greenish 
brown, massive, medium t o  coarse gra ined and composed o f  v a r i a b l e  p ropor t ions  
o f  garnet, a c t i n o l i t e ,  ep idote,  diopside, hedenbergite and hornblende(??). 
I t  usua l l y  con ta ins  d isseminat ions,  pods o r  massive lenses o f  magneti te wi th  
minor t o  s i g n i f i c a n t  cha lcopy r i t e ,  and/or c l o t s  or  disseminat ions o f  pyrite, 
p y r r h o t i t e  wi th  v a r i a b l e  concentrat ions o f  cha lcopyr i te .  
hor izons  vary from pods or lenses i n  areas h i g h l y  d issec ted  by dykes t o  
l a t e r a l l y  f a i r l y  ex tens i ve  beds,and range from l e s s  than one h a l f  a meter 
t h i c k  up t o  50 meters t h i c k .  

The most common is l i g h t  t o  

The c a l c - s i l i c a t e  
I 
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INTRUSIVE ROCKS 

U n i t  4 - Maf ic  Stock 

Th is  s tock i s  p o o r l y  exposed i n  outcrop, but i s  w ide ly  expressed on the  west 
s ide  o f  t he  p roper t y  i n  boulders. 
co inc iden t  w i t h  a la rge ,  moderate i n t e n s i t y  magnetic anomaly defined by t h e  
ground magnetic survey. The area occupied by t h i s  s tock  on t h e  geology map 
was de f ined by t h e  1000 gamma magnetic contour. 
massive and coarse gra ined and conta ins  30-60:; pyroxene gra ins.  
areas w i t h  5-10?; b i o t i t e  g ra ins  were a l s o  noted. 
g ra ins  occur throughout the  stock. 

The area of t h e  ou tc rop  and boulders i s  

The s tock  i s  dark green, 
L o c a l l y  

C l o t s  o f  disseminated magneti te 

Uni t  5 - D i o r i t e  Dykes 

The d i o r i t e  dykes a re  green t o  greenish black, massive, medium t o  coarse 
gra ined and comprise 15-25?; pyroxene grains. 
p y r r h o t i t e ,  minor cha lcopyr i te ,  occur i n  the  dykes. 
t o  the  fe ldspar ,  pyroxene porphyry andesi te  dykes and a r e  d i s t i ngu ished  on ly  
by t h e i r  coarser g r a i n  s ize.  The d i o r i t e  dykes, a l though n o t  magnetic, a re  
f e l t  t o  be g e n e t i c a l l y  r e l a t e d  to ,  and der ived  by d i f f e r e n t i a t i o n  from, t h e  
maf ic  stock. 

U n i t  6 and 7 Andesite Dykes 

L o c a l l y  c l o t s  or veins o f  p y r i t e )  
These dykes are s i m i l i a r  

__ ___  __. - .  .- - 

Two types o f  andes i te  dykes were observed; fe ldspar ,  pyroxene porphyry andesi te  
dykes and hornblende porphyry andesi te  dykes. 
andesi te  dykes a re  mid green, massive and con ta in  10-207; f e ldspar  phenocrysts 
and 15-25?; pyroxene phenocrysts i n  a f i n e  gra ined gray-green t o  gray matr ix .  
L o c a l l y  these dykes con ta in  2-5:; b lebs and/or ve ins  o f  p y r i t e > p y r r h o t i t e .  
These dykes are  f i n e  gra ined equ iva len ts  t o  the  d i o r i t e  dykes. 
porphyry andesi te  dykes a re  mid green, massive and c o n t a i n  10-207; hornblende 
phenocrysts i n  a f i n e  gra ined greenish gray matr ix .  
con ta in  1-2: b lebs  and/or ve ins  o f  p y r i t e .  The age o f  these dykes i s  unknown. 
I t should be emphasized t h a t  because o f  t he  narrow width o f  many of t h e  dykes, 
on l y  a smal l  p r o p o r t i o n  o f  t h e  observed dykes(1arger dykes) have been p l o t t e d  
on the  geologic  map. 

STRUCTURE 

The fe ldspar ,  pyroxene porphyry 

The hornblende 

These dykes l o c a l l y  

- -_ - 

The Cache Creek Group rocks  on t h e  H e f f  Lake p roper t y  comprise p a r t  of a 
conformable monocl ina l  sequence which genera l l y  s t r i k e s  NW-SE and d ips  50-90' 
SW. Considerable f o l d i n g  and boudinaging 
was observed i n  many o f  t h e  sedimentary outcrops, e x p e c i a l l y  i n  t h e  l imestone 
and c a l c - s i l i c a t e  hor izons,  bu t  on the  proper ty  the re  was no i n d i c a t i o n  o f  
major f o l d  r e p e t i t i o n  o f  whole un i t s .  A major f a u l t  i s  thought t o  extend 
NW-SE across t h e  p roper t y  and t o  have been respons ib le  f o r  developing the  
prominent c l i f f  and escarpments occur ing i n  t h e  n o r t h  h a l f  o f  t h e  proper ty .  
The o f f s e t  on t h i s  f a u l t  i s  n o t  known. Primary tex tu res ,  a l though l o c a l l y  
d i s rup ted  by deformation, a re  genera l l y  w e l l  preserved and recognizable i n  
most outcrops. 
porphyry tex tu res ,  and bedding. Bedding was most commonly observed i n  the  
l imestone, c a l c - s i l i c a t e ,  a r g i l l i t e  and tu f f  and t u f f i t e  horizons. 
was bes t  developed i n  t h e  andesi te  p y r o c l a s t i c s  and a r g i l l a c e o u s  u n i t s  and 
i s  i n d i c a t e d  by r a r e  s t re t ched  fragments and occas iona l l y  by a l i gned  c h l o r i t e ,  
b i o t i t e  and/or s e r i c i t e  gra ins.  
Although a l l  t h e  rocks  have been subjected t o  va ry ing  degrees of deformation, 
the  metamorphic grade does n o t  genera l l y  exceed the  upper greenschis t  f a c i e s  
except f o r  l o c a l  areas where i t  reached t h e  lower amphibo l i te  fac ies.  

S t r a t i g r a p h i c  tops  a re  t o  t h e  SW. 

Primary tex tu res  most commonly observed i n c l u d e  l i t h i c  fragments, 

F o l i a t i o n  

I n  a l l  cases t h e  f o l i a t i o n  p a r a l l e l e d  bedding. 
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MINERAL I Z A T I O N  

The H e f f  Lake p roper t y  i s  being evaluated f o r  s t r a t i f o r m  cupr i fe rous  magnetite 
( p y r i t e ,  p y r r h o t i t e )  deposits. 
t o  date occurs i n  Un i t  3 ,  which a l though p o o r l y  exposed, i s  i n f e r r e d  from the  
geology and magnetometer surveys t o  extend f a i r l y  cont inuously  i n  a NW d i r e c t i o n  
across the  proper ty .  
The rocks  i n  U n i t  3 i n c l u d e  i n t e r c a l a t e d  l imestone and c a l c - s i l i c a t e  hor izons  
w i t h  v a r i a b l e  p r o p o r t i o n s  o f  calcareous a r g i l l i t e ,  a r g i l l i t e  and andesi te  t u f f  
and andesi te  t u f f i t e  horizons. Within t h i s  package o f  rocks  t h e r e  occurs two 
types o f  c a l c - s i l i c a t e  horizons(see d e s c r i p t i o n  o f  c a l c - s i l i c a t e  hor izons  under 
U n i t  3 i n  t h e  S t r a t i g r a p h y  Section). The most impor tan t  c a l c - s i l i c a t e  hor izons 
economically, a r e  t h e  garnet bear ing type which conta ins  v a r i a b l e  concentrat ions 
o f  magnetite, p y r i t e ,  p y r r h o t i t e  and cha lcopyr i te .  The second c a l c - s i l i c a t e  
ho r i zon  type, t h e  f i n e  gra ined greenish ones, a re  u s u a l l y  unmineral ized. The 
garnet bear ing c a l c - s i l i c a t e  hor izons n e a r l y  always occur i n t e r c a l a t e d  wi th in  
the  f i n e  gra ined green ish  type, bu t  t he  reverse i s  n o t  t rue .  The f i n e  gra ined 
greenish c a l c - s i l i c a t e  type i s  t he  most abundant, andoccurs throughout U n i t  3 ,  
wh i le  the  garnet  bear ing  typecornmonly occurs toward  t h e  c e n t r a l  p a r t  o f  Uni t  3 .  
Both types o f  c a l c - s i l i c a t e  hor izons a re  commonly h i g h l y  f o l d e d  and boudinaged. 

The most s i g n i f i c a n t  m i n e r a l i z a t i o n  l oca ted  

The south extens ion o f  U n i t  3 is under H e f f l e y  Lake. 

The m a j o r i t y  o f  m i n e r a l i z a t i o n  observed du r ing  t h e  mapping was loca ted  i n  
t h e  garnet bear ing  c a l c - s i l i c a t e  hor izons  and inc luded  magnet i te  and p y r i t e +  
p y r r h o t i t e  wi th t r a c e  t o  s i g n i f i c a n t  disseminated cha lcopy r i t e .  
va r ied  from d isseminat ions t o  massive lenses( 1 meter t h i c k )  and contained 
on ly  t r a c e  cha lcopy r i t e .  The p y r i t e  and p y r r h o t i t e  v a r i e d  from d isseminat ions 
t o  c l o t s ( u p  t o  20% o f  t h e  rock). 
was associated w i t h  t h e  p y r i t e  and p y r r h o t i t e  and v a r i e d  i n  grade from 0.1 
t o  1.0% Cu(visua1 est imates) .  The t h i c k e s t  observed c a l c - s i l i c a t e  ho r i zon  
was about 50 meters t h i c k .  It comprised p r i m a r i l y  f i n e  gra ined greenish ca lc -  
s i l i c a t e  horizons, but severa l  1-2 meter t h i c k  garnet  bear ing  c a l c - s i l i c a t e  
hor izons  occured i n t e r c a l a t e d  within it. These l a t t e r  hor izons  conta ined 
0.5-1 meter t h i c k  magnet i te  lenses(no cha lcopy r i t e )  and/or c l o t s  or disseminations 
o f  p y r i t e  and p y r r h o t i t e  with minor cha lcopyr i te .  
c a l c - s i l i c a t e  h o r i z o n  observed on the  p roper t y  was about 10 meters and contained 
p r i m a r i l y  c l o t s  t o  d isseminat ions o f  p y r i t e  and p y r r h o t i t e  w i t h  minor cha lcopyr i te  
( l o c a l l y  about 1.0% Cu) and magnetite. 
occur e i t h e r  surrounding or  i n t e r s t i t a l  t o  t h e  garnet  g r a i n s  and appear t o  have 
been i n  the  rock  p r i o r  t o  the  garnet growth. 
ho r i zon  noted was 12.0 cm t h i c k ( f i n e  gra ined greenish type)  and was h i g h l y  
fo lded  and boudinaged i n  a s i m i l i a r l y  h i g h l y  fo lded  l imestone horizon. 
c a l c - s i l i c a t e  h o r i z o n  was almost assurably  present  i n  t h e  l imestone p r i o r  
t o  deformation. 
ca la ted  hor izons  o f  andesi te  t u f f s (  1-3 meters t h i c k )  which c o n t a i n  5-20?; 
disseminated p y r i t e  and p y r r h o t i t e  and t r a c e  cha lcopyr i te .  

The magneti te 

The m a j o r i t y  o f  t h e  c h a l c o p y r i t e  observed 

The t h i c k e s t  garnet  bear ing  

The su lph ides i n  th i s  zone commonly 

The t h i n n e s t  c a l c - s i l i c a t e  

Th is  

L o c a l l y  within t h e  c a l c - s i l i c a t e  hor izons  t h e r e  occur i n t e r -  

C l o t s   and ve ins  o f  p y r i t e  and pyr rho t i te (1-5%)  and t r a c e  c h a l c o p y r i t e  were 
l o c a l l y  observed i n  and marg ina l  t o  t h e  d i o r i t e  and andesi te  porphyry dykes. 
When marg ina l  t o  t h e  dykes, these minera ls  a re  o f t e n  hosted by a c a l c - s i l i c a t e  
assemblage. I t  i s  i n t e r p r e t e d  t h a t  t h e  m i n e r a l i z a t i o n  i n  t h e  dykes was p icked 
up from the  c a l c - s i l i c a t e  hor izons they in t ruded.  
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The bes t  repo r ted  m i n e r a l i z a t i o n  on t h e  p roper t y  was 
diamond d r i l l  ho les pu t  down i n  1965 by Madison O i l s  
assayed. One ho le  i n te rsec ted  cont iguously ,  36 f e e t  

i n t e r s e c t e d  by four  
Ltd. Only two holes were 
o f  massive magnetite, 

15 feet  o f  1.67% Cu, 45 f e e t  o f  13% Fe and 0.11% Cu and 15% o f  0.04% Cu (no 
Fe assays). Another ho le  i n te rsec ted  f i v e  noncontiguous 5 f o o t  sec t ions  o f  
semi-massive t o  massive magnetite(21-48.5% Fe) wi th  t race  t o  0.16% Cu. The 
magneti te hor izons  were separated by ba r ren  c a l c - s i l i c a t e ,  a r g i l l i t e  and 
a r g i l l a c e o u s  andesi te  t u f f i t e  horizons. The o ther  two d r i l l  ho les  were n o t  
assayed, b u t  were repo r ted  t o  have i n t e r s e c t e d  s i m i l i a r  grade m a t e r i a l  t o  t h e  
second hole. Two o ther  ho les were d r i l l e d ,  b u t  d i d  n o t  reach bedrock. O f  note, 
a l l  t h e  ho les  were i n t e r p r e t e d  by Madison O i l s  Ltd.  t o  have been d r i l l e d  toward 
the  f o o t w a l l  o f  t h e  favourable zone. 
has been loca ted  t o  date. 
from sur face debr i s  and from d iscuss ions w i t h  " l oca l s "  t o  l i e  j us t  south o f  t he  
l oca ted  d r i l l  ho le  and south o f  t h e  H e f f l e y  Lake highway. 
t o  have been concentrated i n  Uni t  3 .  

Only one o f  t he  diamond d r i l l  s i t e s  
The genera l  l o c a t i o n  o f  t he  o ther  ho les  i s  speculated 

A 1 1  t he  d r i l l i n g  appears 

The magnetite-pyrite-pyrrhotite-chalcopyrite m i n e r a l i z a t i o n  observed i n  Unit 3 
i s  i n t e r p r e t e d  t o  have developed syngene t i ca l l y ,  probably i n  con junc t i on  wi th 
submarine hotspr ing- fumaro l ic  a c t i v i t y  assoc ia ted  w i t h  t h e  waning stages o f  the  
andes i te ( rhyo l i t e? )  volcanism, and t o  be g e n e t i c a l l y  r e l a t e d  t o  t h a t  a c t i v i t y .  The 
c a l c - s i l i c a t e  assemblages are  i n t e r p r e t e d  t o  have o r i g i n a l l y  been calcareous, 
cher ty ,  a r g i l l i t e  hor izons( loca l1y  conta ined beds o f  magnetite-pyrite-pyrrhotite- 
cha lcopy r i t e )  i n  a l imestone. 
r e s u l t e d  from r e g i o n a l  metamorphism and from t h e  emplacement o f  t he  maf ic  s tock and 
i t s  r e l a t e d  d i o r i t e  and andesite porphyry dykes tranformed t h e  calcareous 
c h e r t y  mud i n t o  t h e  p resen t l y  observed c a l c - s i l i c a t e  minera l  assemblages. 
The c a l c - s i l i c a t e  hor izons  are, there fore ,  n o t  thought t o  represent  a contact  
metasomatic "skarn" as has been o f t e n  proposed f o r  t h i s  rock-type, b u t  r a t h e r  
a con tac t  metamorphosed carbonate-sulphide-oxide-silica i r o n  formation. 
: o r i g i n a l l y  conformable magnetite-pyrite-pyrrhotite-chalcoprite m i n e r a l i z a t i o n  
has been folded, d i s rup ted  and l o c a l l y  remob i l i zed  by l a t e r  r e g i o n a l  deformation 
and/or by t h e  emplacement o f  t he  maf ic  s tock  anddykes. I t  should be emphasized 
t h a t  t h e  above hypothesis f o r  a syngenet ic  o r i g i n  o f  t he  m i n e r a l i z a t i o n  on the  
H e f f  Lake proper ty  i s  no t  shared by M. Morrison, who be l i eves  t h a t  t he  mineral- 
i z a t i o n  was emplaced metasomatically. 

La te r  superimposed contact  metamorphism which 

The 

MAGNETOMETER SURVEY 

The H e f f  Lake p roper t y  was covered by a magnetometer survey u t i l i z i n g  a MP-2 
Proton Procession magnetometer. The survey was conducted,by B. Ames, va r ious l y  
between May 20 and June 16. 
t rave rse  l i n e s  were run a t  25 meter i n t e r v a l s .  S ta t i ons  were read a t  25 meter 
i n t e r v a l s  a long t h e  t raverse  l i n e s .  
anomalies,which co inc ide  
i n t e r v a l s .  A t o t a l  o f  2300 s t a t i o n s  were surveyed. 
were es tab l i shed  from which the  base l i n e  was surveyed with t h e  100 meter 
base l ine  s t a t i o n s  read and checked f o r  d i u r n a l  d r i f t .  
taken d u r i n g  t h e  e n t i r e  survey whthin every 120 minutes i n  order  t o  c o r r e c t  
f o r  d i u r n a l  d r i f t .  There was no c o r r e c t i n g  neccessary because o f  t h e  smal l  
amount o f  d r i f t  which was considered w e l l  wi th in t h e  reading accuracy. The 
magnetometer r e s u l t s  have been contoured by hand. 

A base l ine  and c r o s s l i n e s  were es tab l i shed  and 

The 3 s t ronges t  eastern-most magnetic 
wi th  Uni t  3,were subsequently d e t a i l e d  a t  5 meter 

Two main base s t a t i o n s  

Check readings were 
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The o b j e c t  o f  t h e  survey was t o  l o c a t e  magnetic h ighs  which might be r e l a t e d  
t o  s t r a t i f o r m  magnetite-(pyrite,pyrrhotite)-chalcopyrite minera l i za t ion .  Two 
areas o f  magnetic highs, designated the  western and eas tern  anomalies, were 
defined. 
Lake. This anomaly was on ly  p a r t i a l l y  defined, b u t  i t s  extens ive s i z e  and 
t h e  presence o f  outcrop and boulders be longing t o  U n i t  4 l o c a l l y  throughout 
the  anomaly, suggest t h a t  t h e  anomaly probably r e l a t e s  t o  t h e  under ly ing  maf ic  
stock. The eas tern  anomaly comprises a band o f  rough ly  l e n t i c u l a r  NW t rend ing  
anomalies which co inc ide  w i t h  t h e  p r o j e c t i o n  o f  U n i t  3 .  Minor outcrop exposed 
in,  or p e r i p h e r a l  t o  these anomalies comprises c a l c - s i l i c a t e  hor izons with 
va ry ing  p ropor t i ons  o f  magnetite, p y r i t e ,  p y r r h o t i t e  and cha lcpy r i t e .  Also, 
t he  l a r g e  southern anomaly i n  the  eastern anomaly covers t h e  area where a l l  
the  p rev ious  diamond d r i l l i n g  was done and i n  which s i g n i f i c a n t  concentrat ions 
o f  magnet i te -cha lcpyr i te  m i n e r a l i z a t i o n  were i n te rsec ted .  
are i n t e r p r e t e d  t o  be r e l a t e d  t o  magnetite-(pyrite,pyrrhotite)-chalcopyrite 
minera l i za t i on .  

The western anomaly i s  centered j u s t  n o r t h  o f  t h e  west end o f  He f f l ey  

The eastern anomalies 

GEOCHEMISTRY 

The p r o p e r t y  was covered by a s o i l  sampling survey. 
c o l l e c t e d  from t h e  B ho r i zon  a t  25 or 50 meter i n t e r v a l s ,  a long l i n e s  spaced 
100 meters appart.  
p y r o c l a s t i c s ,  were sampled a t  50 meter i n t e r v a l s .  
a t  25 meter i n t e r v a l s .  
Cumulative frequency diagrams suggest t h a t  t he  t h r e s h o l d  f o r  Cu i s  75 ppm. 
The s o i l  geochemical sampling de f i ned  severa l  N-NW t r e n d i n g  Cu anomalies which 
rough ly  co inc ide  wi th  t h e  s t r i k e  p r o j e c t i o n  o f  U n i t  3 and c l o s e l y  o v e r l i e  most 
o f  t h e  magnetic anomalies which comprise t h e  eas tern  magnetic anomaly. 
values wi th in  t h e  s o i l  anomalies range from 75 t o  1400 ppm Cu. 

The s o i l  samples were 

The areas u n d e r l a i n  by the  maf ic  s tock  and by the  andesi te  
The o the r  areas were sampled 

1052 samples were c o l l e c t e d  and analyzed f o r  Cu. 

The 

LONCLUS I ONS 

The H e f f  Lake p roper t y  appears t o  have p o t e n t i a l  f o r  h o s t i n g  s t r a t i f o r m  cupr i fe rous  
magnetite-(pyrite,pyrrhotite) deposits. 
o f  t h i s  t ype  e x i s t s  i n  Uni t  3 e i t h e r  down d i p  or a long s t r i k e  from the  area 
o f  t h e  p rev ious  diamond d r i l l i n g .  
3 and c o n t a i n i n g  co inc ident  magnetic and/or Cu s o i l  anomalies a re  recommended 
f o r  d r i l l i n g .  

The bes t  p o t e n t i a l  f o r  f i n d i n g  deposi ts  

Th is  area, and o the r  areas under la in  by U n i t  
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Cot41 NCO L TD. 

EXPLORATION 

AP PE NDI X "A" 

Statement of Expenditures f o r  H e f f  Lake Proper ty  

Geologica l ,  Geophysical and Geochemical Surveys - 
M Morr ison - May 20-30, June 2-6, June 9-14 

B. Ames - May 20-30, June 2-7, June 10-13, 
and June 17,18, 1980 (24 days 0 $150/day) 

June 16-19, 1980 (25 days 8 $ I l l / d a y )  

Superv is ion  - M.J. Casselman - May 20,May 30, June 12, 
June 18,19, 1980 ( 5  days 8 $179/day) 

Report W r i t i n g  and D r a f t i n g  - M.J. Casselman ( 4  days 8 179/day) 

T ranspor ta t i on  - Truck f o r  24 days p l u s  gas 

L i n e c u t t i n g  - 35.0 km o f  c r o s s l i n e s  8 $125/krn 

WESTERN D I S T R I C T  

3,600.00 

2,775.00 

895.00 

716.00 

350.00 

4,375.00 

Assays - 1052 s o i l  samples assayed f o r  Cu a t  1.95/sample 2,051.00 

$ 14,762.00 
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APPENDIX "B" 

COIIINCO LTD. 

EXPLORATION WESTERN DISTRICT 

I ,  IdICHAEL 3. CASSELIIAN, OF THE CITY OF VERNON, B R I T I S H  COLUt43IA, HEREBY 
CERTIFY: 

I .  THAT I AM A GEOLOGIST, RESIDING AT 8901 CHERRY LANE, VERNON, BRITISH 
COLUI4BIA, WITH A BUSINESS ADDRESS AT 4405 - 28 STREET, VERNON, BRITISH 
COLUI4BIA. 

2. THAT I GRADUATED WITH B.Sc. AND l 4 . S ~ .  DEGREES I N  GEOLOGY FROM THE 
UNIVERSITY OF BRITISH COLUI4BIA IN 1969 AND CARLETON UNIVERSITY I N  
1977. 

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

DATED THIS 17th day o f  June, 1980 a t  Vernon, B r i t i s h  Columbia. 

SIGNED BY: 

M i c h a e l  i f? Casselman, M.Sc. 
















