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INTRODUCTION 

The "Greenwood Group" comprising the Granby 1 - 8, 
Rath 1 & 2 and Packrat 1 to 8 mineral claims located 

north of Grand Forks, B.C. were staked in October and 

November, 1982 by various owners; subsequently all 

claims were transferred to the present owner, Rimacan 

Resources Ltd. 

During the summer of 1983 an exploration program 

including geological, geochemical and geophysical 

surveying was performed. All geological work was done 

by the writer; line cutting and geochemical sampling 

was carried out by Rimacan Resources Ltd. personnel, 

instructed and supervised by the writer; geophysical 

surveys were done under contract by Nielsen Geophysics 

Ltd. of Vernon, B.C. 

This reports records and interprets the results of 

all work done to date. 



MINERAL DISPOSITIONS AND OWNERSHIP 

The Greenwood Group comprises e igh teen  "two-post" 

minera l  c la ims which are l i s t e d  below and a r e  dep ic ted  

on a t t a c h e d  map C83-20-4. 

R e g i s t r a t i o n  Date of Regis tered  Owner as 
C l a i m  Name N o .  R e g i s t r a t i o n  of December 17,1982 

Granby 1 

Granby 2 

Granby 3 

Granby 4 

Granby 5 

Granby 6 

Granby 7 

Granby 8 

Rath 1 

Rath 2 

Packra t  1 

Packra t  2 

Packrat  3 

Packra t  4 

Packrat  5 

Packra t  6 

Packra t  7 

Packra t  8 

October 25, 

October 25, 

October 25, 

October 25, 

October 25, 

October 25, 

October 25, 

October 25, 

November 1, 

November 1, 

November 1, 

November 1, 

November 1, 

November 1, 

November 1, 

November 1, 

November 1, 

November 1, 

Louis A. Rossi 

Louis A. Rossi 

Louis A. R o s s i  

Louis A. Rossi  

Louis A. Rossi 

Louis A, Rossi 

Louis A. Rossi 

Louis A. Rossi 

S. Babuin 

S. Babuin 

D. J. Turco t t e  

D. J. Turco t t e  

D. J. Turco t t e  

D. J. Turco t t e  

D. J. Turco t t e  

D. J. Turco t t e  

D. J. Turco t t e  

D. J. Turcot te  

The w r i t e r  has  been advised by M r .  John W. Carson, P res iden t ,  

Rimacan Resources Ltd. t h a t  a s  of t h e  d a t e  of t h i s  r e p o r t  a l l  

mineral  c laims l i s t e d  above have been t r a n s f e r r e d  t o  Rimican 

Resources Ltd. 

Each of t h e  c la ims measures 1500 f e e t  (457m) x 1500 f e e t  

(457m) and each comprises 51.65 a c r e s  (20.9 h e c t a r e s ) .  However, 

due t o  over l ap  of p re -ex i s t ing  crown granted  mineral  c laims t h e  

t o t a l  n e t  a r e a  covered is  a c t u a l l y  approximately 824 a c r e s  (333 

h e c t a r e s ) .  

The proper ty  surrounds,  b u t  does no t  inc lude  t h e  Packrat  

r e v e r t e d  crown g r a n t ,  record  no. 1806. 



LOCATION ACCESS TRANSPORTATION 

The Greenwood Group is loca ted  i n  south-cent ra l  

B r i t i s h  Columbia a t  long i tude  118O 30' and l a t i t u d e  

49O 09 ' ;  it is ,  r e s p e c t i v e l y ,  16 k i lomet res  n o r t h  of 

t h e  i n t e r n a t i o n a l  boundary, 15 k i lomet res  ENE of  t h e  

town of Greenwood, B.C., 1 4  k i lomet res  NNW of t h e  town 

of Grand Forks,  B.C., and 9 k i lomet res  n o r t h e a s t  of 

t h e  Phoenix Mine S i t e .  

A major paved highway, (B,C,  No. 3)  passes  wi th in  

one k i lometre  of t h e  w e s t  boundary of t h e  group and an 

a l l -weather  secondary road passes  wi th in  two k i lometres  

of t h e  e a s t  boundary. 

The Kettle Valley l i n e  of t h e  Canadian P a c i f i c  

Railway loops around t h e  proper ty  on t h e  e a s t  and n o r t h  

s i d e .  

P a r t s  of t h e  proper ty  a r e  c u r r e n t l y  a c c e s s i b l e  by 

means of t r a i l s  s u i t a b l e  f o r  four-wheel d r i v e  v e h i c l e s  

o r  snowmobiles and no p a r t  of t h e  proper ty  is  more than  

one hour on f o o t  from t h e  n e a r e s t  v e h i c l e  t r a i l .  

The p roper ty  surrounds surveyed l o t  1806 and a d j o i n s  

surveyed l o t s  992, 1093 and 1502 a l l  of which a r e  r e v e r t e d  

crown-granted mineral  c laims.  

A major hydro power l i n e  passes  wi th in  t e n  k i lomet res  

of t h e  proper ty .  



PHYSIOGRAPHY 

The  ree en wood-phoenix a r e a  l i e s  wi th in  t h e  Monashee 

Mountains which form t h e  sou theas te rn  ext remi ty  of t h e  

I n t e r i o r  P la teau  of t h e  C o r d i l l e r a n  Region of B r i t i s h  

Columbia. Mountains here  t end  t o  be rounded, with r e l a t i v e l y  

g e n t l e  s lopes  and a r e  sepa ra ted  by e i t h e r  t h e  flat-bottomed 

v a l l e y s  of major r i v e r s  o r  t h e  V-shaped v a l l e y s  of smal ler  

t r i b u t a r y  streams. Elevat ions  wi th in  t h e  map a r e a  range 

from 520 metres  (1706 f e e t )  above sea  l e v e l  a t  Grand Forks 

t o  1836 metres (6023 f e e t )  a t  t h e  peak of Mount Roderick 

Dhu, immediately nor th  of Jewel Lake. Flat-bottomed v a l l e y s  

have been c l e a r e d  f o r  a g r i c u l t u r e .  Most s lop ing  a r e a s  a r e  

t r e e d ,  f o r  t h e  most p a r t  wi th  merchantable timber. 

The Greenwood Group l ies  on t r e e d  s lop ing  ground which 

covers  p o r t i o n s  of t h e  n o r t h  s lope  of  Thimble Mountains and 

t h e  v a l l e y s  of Brown, Rathmullen and Lime Creeks which 

d r a i n  e a s t e r l y  i n  t h e  Granby River.  



MINERAL HISTORY OF THE GREENWOOD-PHOENIX AREA 

S i g n i f i c a n t  mineral  d i s c o v e r i e s  i n  t h e  a r e a  d a t e  from 

t h e  1890's  and by 1900 s e v e r a l  mines, t h e  most important 

of which was t h e  ' large Phoenix opera t ion  of  t h e  Granby 

Mining Company Limited, had been pu t  i n t o  product ion,  

Smelters  had been e s t a b l i s h e d  i n  Grand Forks and Greenwood 

t o  handle t h e  low-grade, bu t  d i r e c t  smel t ing  copper o r e  

which a l s o  conta ined  s i g n i f i c a n t  gold  and s i l v e r  va lues .  A 

town of 5000 t o  6000 people developed a t  t h e  Phoenix mine 

s i te;  today n o t  a  v e s t i g e  of t h i s  once b u s t l i n g  community 

remains. 

The Phoenix opera t ions  cont inued u n t i l  1919 when 

dwindling o r e  s u p p l i e s  and shor tages  of coking c o a l  induced 

a  c l o s u r e  of t h e  mines, 

A number of d e p o s i t s  were worked s p o r a d i c a l l y  dur ing  

t h e  1930's  and 1940's c h i e f l y  f o r  t h e  gold recovered. 

I n  1955 t h e  Granby Mining Company Limited,  who had , in  

t h e  in te r im,  r e l inqu i shed  ownership of i t s  Phoenix a r e a  

p r o p e r t i e s ,  regained c o n t r o l  of s e v e r a l  of t h e  o r i g i n a l  

p r o p e r t i e s .  

A smal l  (700 t p d )  copper f l o t a t i o n  m i l l  w a s  e r e c t e d  

and s e v e r a l  d e p o s i t s  were pu t  i n t o  product ion i n  1959 a s  

sa lvage  open p i t s ,  re-mining t h e  former underground mine 

a r e a s .  The opera t ion  proved v i a b l e  and even tua l ly  t h e  m i l l  

. was expanded t o  2000 t o n s  pe r  day and a  modern, e l e c t r i f i e d  

open p i t  e s t a b l i s h e d  on t h e  Old I rons ides  orebody. 

Production cont inued t o  1978; i n t e r e s t i n g l y ,  t h e  d u r a t i o n  

of opera t ions  w a s  t h e  same as i n  t h e  e a r l i e r  operation:19 

years .  

Severa l  a t t empts  were made t o  r e v i v e  t h e  mines i n  t h e  

Motherlode/Deadwood a r e a s  w e s t  of Greenwood i n  a  manner 

s i m i l a r  t o  t h a t  a t  Phoenix. I n  f a c t ,  a  m i l l  capable  of 

process ing  2000 t o n s  of o r e  pe r  day was a c t u a l l y  b u i l t ;  

un fo r tuna te ly ,  i n s u f f i c i e n t  o r e  was found t o  support  more 

than  a  few months of opera t ion  and t h e  salvage opera t ion  
I f a i l e d .  



While by f a r  t h e  l a r g e s t  product ion i n  t h e  a r e a  was 

from Granby's Phoenix opera t ion  and t h e  Motherlode d e p o s i t ,  

product ion i s  recorded from some 15  o t h e r  d e p o s i t s  i n  t h e  

area. Severa l  were disseminated copper d e p o s i t s  with gold 

and s i l v e r ,  s imi l -ar  t o  Phoenix; o t h e r s  w e r e  go ld  and s i l v e r -  

bea r ing  q u a r t z  ve ins .  

Table 1 l i s t s  product ion f i g u r e s  t o  d a t e  from most of 

t h e  former producers  i n  t h e  a r e a .  

Noranda Mines Limited purchased t h e  Zapata Granby Company 

i n  1980 thereby acqu i r ing  t h e  Phoenix mine proper ty .  Kettle 

River Resources Limited opt ioned t h e  ground from Noranda i n  

1981, s taked a d d i t i o n a l  ad jacen t  proper ty  and c a r r i e d  o u t  an 

e x p l o r a t i o n  program which r e s u l t e d  i n  t h e  discovery,  i n  1982, 

of a s i g n i f i c a n t  new gold zone. 

Other r e c e n t  no tab le  developments i n  t h e  a r e a  include:  

(1) Diamond d r i l l i n g  and underground work t o  

d e l i n e a t e  a gold d e p o s i t  on a p roper ty  

which was opera ted  j o i n t l y  by Grenoble 

Resources and Teck Corporat ion,  

(2 )  Re-opening t h e  Detonia Gold Mine near  

Jewel Lake by Detonia Resources Limited,  



HISTORY OF THE GREENWOOD GROUP 

The p r e s e n t  Greenwood Group covers  ground which has 

been s taked on many previous  occas ions  s i n c e  t h e  l a t e  

1800 ' s. 

Trenches i n  bedrock on weak base metal  minera l i za t ion  

were found a t  two l o c a t i o n s  on t h e  proper ty .  

The proper ty  surrounds,  bu t  does no t  inc lude  t h e  

Packra t  r e v e r t e d  crown g r a n t  which covers  t h e  former 

Senator  mine from which massive p y r i t e  and p y r r h o t i t e  

was mined f o r  smelter f l u x .  

The outcrop  a r e a s  of t h e  p roper ty  can be considered 

t o  have been prospected i n  d e t a i l .  However, t o  t h e  

w r i t e r s '  knowledge t h e r e  has  been l i t t l e  p a s t  a p p l i c a t i o n  

of techniques  capable  of t e s t i n g  overburden covered 

a r e a s .  



DISTRICT GEOLOGY AND MINERALIZATION 

East of a north-south fault lying along the Granby 

River north of Grand Forks, tightly folded metamorphic 

rocks of the Grand Forks group (paragneiss, schist, 

crystalline limestone, etc,) are exposed in an upthrown 

block. 

West of this same fault stratified rocks ranging in 

age from Permian or older to Cretaceous predominate. They 

are a typical eugeosynclinal assemblage of volcanics ( 

mainly andesitic) and sediments. They are all folded and 

metamorphosed to greenschist facies. Work in the vicinity 

of the Phoenix mine resulted in a subdivision of these 

rocks into an older (Permian?) sequence of bedded chert 

followed by a mixture of massive chert,argillite, grey- 
wacke and greenstone (andesitic flow) known as Knob Hill 

Formation. Unconformably overlying the Knob Hill formation 

Triassic sediments consisting of a lower sharpstone 

conglomerate (origin now questioned) and the Brooklyn 

Formation comprising primarily limestone, calcareous 

argillite, and minor shale and chert; locally these rocks 

are altered to skarn-like mineral assemblage. H.W. Little 

of the Geological Survey of Canada mapped the area in the 

1950's and grouped all of these rocks together as the 

Anarchist Group, 

Major intrusions took place in Cretaceous time starting 

with ultramafics, now largely altered to serpentine which 

occur in several tabular masses in the Greenwood-Phoenix 

Area; in a least one occurrence vestiges of pillows are 

reported suggesting that extrusive varieties of this same 

rock are also present. The main Cretaceous intrusions, 

however, are predominantly of granodiorite composition with 

smaller amounts of other intermediate to felsic members. A 

large mass of Nelson granodiorite lies a few kilometres to 

the north east of the Phoenix camp; smaller plugs ranging 

from a few metres to three kilometres in diameter intrude 

the older stratified rocks here and there throughout the 

area of interest. 



L Fla t - ly ing  t o  g e n t l y - t i l t e d  and r e l a t i v e l y  unmetamorphosed 

T e r t i a r y  sediments and vo lcan ics  unconformably o v e r l i e  t h e  

Mesozoic and Paleozoic  rocks of t h e  a r e a .  They a r e  subdivided 

i n t o  an o l d e r  sed,imentary sequence (arkose,  d a c i t e  t u f f ,  and 

conglomerate) termed t h e  Kettle River Formation ( L i t t l e )  and 

a younger sequence of vo lcan ics  ( andes i t e ,  t r a c h y t e  and minor 

b a s a l t )  which have been termed t h e  "Phoenix Volcanic Group" by 

L i t t l e  i n  1957 and l a t e r  t h e  "Marron Group" by o t h e r s  i n  t h e  

Geological Survey of Canada. West of a north-south l i n e  l y i n g  

t h r e e  k i lomet res  west of Greenwood, T e r t i a r y  vo lcan ics  

completely obscure a l l  o l d e r  rocks.  Elsewhere throughout t h e  

a r e a  of i n t e r e s t ,  smal ler  remnant pa tches  of T e r t i a r y  cover 

remain, notably  a t  t h e  Phoenix Mine and capping Thimble 

Mountain e i g h t  k i lomet res  ENE of Phoenix. 

The l a s t  major i n t r u s i v e  event  emplaced t h e  "Coryell  

I n t r u s i o n s "  c o n s i s t i n g  of s y e n i t e ,  monzonite, shonk in i t e ,  and 

g r a n i t e .  A l a r g e  mass of t h i s  u n i t  ex tends  i n t o  t h e  n o r t h e a s t  
\ quadrant  of t h e  map a rea ;  smal ler  p lugs  and d i k e s  r e l a t e d  t o  

t h i s  mass a r e  found throughout t h e  a r e a  of i n t e r e s t .  L i t t l e  

o r i g i n a l l y  considered t h i s  u n i t  t o  be o l d e r  than  t h e  T e r t i a r y  

vo lcan ics  b u t  l a t e r  i n t e r p r e t a t i o n s  i n d i c a t e  it i n t r u d e s  them. 

Known economic minera l i za t ion  i n  t h e  d i s t r i c t  can be 

d iv ided  i n t o  f o u r  types .  

(1) Disseminated c h a l c o p y r i t e  minera l i za t ion  wi th  

s i g n i f i c a n t  gold and s i l v e r  va lues  occur r ing  

i n  Brooklyn c r y s t a l l i n e  l imestone,  ca lca reous  

a r g i l l i t e s  and skarns  der ived  therefrom; t h e  

l a r g e s t  and t h e  b e s t  example is  t h e  Old I r o n s i d e s  

o r e  body a t  Phoenix. 

( 2 )  Gold, copper, s i l v e r  d e p o s i t s  occur r ing  i n  

a l t e r a t i o n  zones ad jacen t  t o  u l t r a m a f i c  

( s e r p e n t i n i t e )  rocks exemplif ied by t h e  

o l d  C i ty  of P a r i s  mine now on t h e  Grenoble 

Energy Ltd. proper ty .  



( 3 )  Gold and silver-bearing quartz veins often 

occurring at, or near the contacts between 

Nelson intrusives and Knob Hill greenstones 

and sediments; examples are the Jewel Lake 

deposits of Dentonia Resources and the 

Providence Mine. 

(4) The recent discovery by Kettle River Resources 

located one kilometre northwest of the Old 

Ironsides pit (Phoenix) may represent yet 

another deposit type. Interesting gold values 

occur in both stratiform lenses of near-massive 

sulphides (pyrite, pyrrhotite and minor 

chalcopyrite) and adjacent laminated cherty 

argillite with sulphide layers. Of 20 diamond 

drill holes completed to date, 12 intersected 

interesting gold values, the best of which 

assayed 0.193 ounces per ton over a core 

length of 46.9 feet. 

The Greenwood-Phoenix area has many of the features 

considered favourable for gold mineralization in the 

Precambrian Superior province gold camps, ie: 

(1) A mafic volcanic assemblage (Knob Hill) 

followed by a sedimentary assemblage 

(Brooklyn) . 
(2) Ultramafic intrusives (and probably also 

ultramafic flows, perhaps now largely 

removed by erosion). 

(3) Felsic intrusives: small masses of the 

feldspar porphyry intrusivers are found 

throughout the area. 

(4) Major quartz-sericite alteration zones 

in intermediate pyroclastics. 

(5) Carbonate alteration zones in and adjacent 

to serpentinized ultramafic rocks. 

(6) Both stratiform and vein type gold 

mineralization. 



(11) 

SUMMARY OF WORK DONE 

Line Cut t ing  

The fol lowing l i n e s  were c u t ,  chained and p icketed  

a t  50 metre i n t e r v a l s :  

Base l ine  3000E 043' 

Cross l ine  2000N (133' - 313') 

T i e l i n e s  lOOOE 043' 

2000E 043' 

3800E 043' 

Cross l ines  were run (133O - 313') a t  100 metre i n t e r v a l s  

throughout most of t h e  p roper ty  (except ing an a r e a  of 

unfavourable i n t r u s i v e s  near  t h e  w e s t  end of t h e  p roper ty )  by 

compass and chain ,  with co-ordinates  marked on f l a g g i n g  a t  50 

metre i n t e r v a l s .  

The e n t i r e  g r i d  i s  t i e d  t o  known p o i n t s  on t h e  rai lway 

grade.  

Geological Mapping 

A l l  l i n e s  were t r a v e r s e d  by t h e  writers recording  

l o c a t i o n  of outcrops  on and between t h e  l i n e s .  Outcrop 

boundaries,  l i t h o l o g y ,  s t r u c t u r e  and minera l i za t ion  a r e  

recorded on map C83-20-4 on a s c a l e  of 1:5000. 

Se lec ted  rock specimens were s e n t  t o  Vancouver 

Pe t rographics  Ltd. f o r  t h i n  s e c t i o n  and pe t rographic  

examination ( see  Appendix I )  . 

Geochemical Surveys 

( a )  Reconnaissance Biogeochemical (Humus) Survey : 

A l l  sampling was done by Rimacan personnel  

who were i n s t r u c t e d  and supervised by t h e  

w r i t e r .  

Samples were c o l l e c t e d  a t  50 metre i n t e r v a l s  

on l i n e s  spaced 100 metres a p a r t  over t h e  

e n t i r e  g r i d .  

Samples of black,  r o t t e d  organic  f o r e s t  l i t t e r  



were c o l l e c t e d  i n  porous f a b r i c  bags measuring 10 

x 15 cm. S i l i c a t e  rock m a t e r i a l  and unro t t ed  vege ta t ion  

were c a r e f u l l y  avoided, Samples were l o o s e l y  packed 

and shipped i n  v e n t i l a t e d  c a r t o n s  t o  avoid fermenta t ion  

enroute .  

Samples were processed and analysed by X-Ray Assay 

Labora tor ies  Limited, 1885 L e s l i e  S t r e e t ,  Don M i l l s ,  

Ontar io,  M3B 3J4. Humus samples w e r e  b r i q u e t t e d  under 

high p ressu re  and analysed f o r  gold and a r s e n i c  by 

neutron a c t i v a t i o n .  The lower l i m i t s  of a n a l y s i s  f o r  

t h i s  method (on 8 gram b r i q u e t t e s )  are: 

Gold : 1 ppb 

Arsenic:  1 ppm 

Resul t s  were p l o t t e d  on a s c a l e  of 1:5000 ( see  

map C83-20-5). Cumulative frequency graphs of t h e  

gold va lues  were prepared ( s e e  Figure I )  and va lues  

on t h e  map were contoured. 

(b)  Geochemical Follow-up: 

On t h e  b a s i s  of anomalous gold-in-humus ana lyses  

a r e a  w e r e  s e l e c t e d  f o r  d e t a i l e d  follow-up (designated 

a r e a s  A,B,C ,D & E ) .  Within t h e s e  a r e a s  both humus 

and B-horizon s o i l  samples w e r e  c o l l e c t e d  a t  25 metre 

i n t e r v a l s  on l i n e s  spaced 50 metres a p a r t .  

Humus samples were analysed f o r  gold by t h e  same 

procedure o u t l i n e d  above. 

B-horizon s o i l  samples were analysed by Chemex 

Labora tor ies ,  Vancouver, a s  fol lows:  

A l l  samples dry-screened t o  minus 80 mesh. 

(1) Gold analysed by f i r e  assay  and atomic 

absorpt ion  ( d e t e c t i o n  l i m i t  5ppb) . 
(2)  By p e r c h l o r i c - n i t r i c  a c i d  e x t r a c t i o n  and 

atomic absorbt ion:  



Element Detect ion Limit  

S i l v e r  0.01 ppm 

Copper 2 PPm 
Lead 1 PPm 

. Zinc 1 PPm 

p e s u l t s  are p l o t t e d  on maps C83-20-6 t o  1 4  i n c l u s i v e .  

G e o ~ h v s i c a l  Survevs 

VLF Electromagnetic and Magnetometer surveys were 
conducted by Nielsen Geophysics Limited of Vernon, B.C. 

S p e c i f i c a t i o n s  were as fol lows:  

VLFEM : 

Instrument - Sabre E l e c t r o n i c s  VLFEM 

Operators  - P h i l i p  Nielsen 

Donald S t e r l i n g  

Transmi t te r  - S e a t t l e  - (22S0) 

Readings taken a t  25 metre i n t e r v a l s  on 

l i n e s  spaced 100 metres a p a r t .  

Data Processing -data was Frase r  - f i l t e r e d ,  

p l o t t e d  on a s c a l e  of 1:2500 

(C83-20-15)and contoured. 

Magnetometer: 

Instrument - Geometrics Unimag wi th  6 f t .  

s t a f f  

Operators  - P h i l i p  Nielsen 

Donald S t e r l i n g  

To ta l  f i e l d  readings  a t  25 metre i n t e r v a l s  on 

l i n e s  spaced 100 metres a p a r t  a r e  p l o t t e d  on 

map C83 - 20 - 1 4 ;  readings  a r e  i n  gammas above 

an a r b i t r a r y  datum of 57000 gammas and contoured 

a t  an i n t e r v a l  of 200 gammas. 



DISCUSSION OF RESULTS 

Geology 

Descr ip t ion  of Rock Types 

Andes i te /dac i te :  Chief ly  f ine-gra ined  massive t h i c k  

flows seldom e x h i b i t i n g  a d i s t i n c t  flow-banding. 

P o r p h y r i t i c  v a r i e t i e s  were noted here  and t h e r e ;  t h i s  

u n i t  may a l s o  inc lude  p y r o c l a s t i c s  of corresponding 

composition. For a d e t a i l e d  d e s c r i p t i o n  of t h e s e  rocks  

r e f e r  t o  samples GG 8, 10, 12, 15 & 1 6  i n  Appendix I. 

A r g i l l i t e :  Not observed on t h e  proper ty ;  outcrops  

previous ly  mapped by The Granby Mining Company Limited 

shows n o r t h  of t h e  Greenwood Group. 

Chert:  Not observed on t h e  proper ty ;  outcrops  

previous ly  mapped by The Granby Mining Company Limited 

shown n o r t h  of t h e  Greenwood Group. 

Sharpstone Conglomerate: Not observed on t h e  proper ty ;  

it i s  descr ibed  b r i e f l y  under " D i s t r i c t  Geology"; The 

Granby Mining Company Limited mapped outcrop  of t h i s  

rock e a s t  of t h e  Greenwood Group and it i s  q u i t e  

p o s s i b l e  it occurs  on t h e  proper ty  i n  overburden-covered 

a r e a s .  

Limestone: Chief ly  l i g h t  grey t o  white ,  massive, th i ck -  

bedded, fine-to-medium-grained marble; however, t h e  u n i t  

does inc lude  some thin-bedded rocks which may be 

carbonated t u f f s ?  

" Q u a r t z i t e t J ;  sugary t ex tu red :  A f ine-gra ined ,  h igh ly  

s i l i c e o u s  rock which under t h e  hand l e n s e  has  a "sugary" 

appearance due t o  s p h e r i c a l  q u a r t z  g r a i n s .  Samples GG5 

and GG6 (Appendix I )  r e p r e s e n t  a l t e r e d  and heav i ly  - 
mineral ized v a r i e t i e s ,  r e s p e c t i v e l y .  I n t e r e s t i n g l y ,  t h e  

rock was grouped with a sample of t y p i c a l  h o s t  rock f o r  

gold minera l i za t ion  on t h e  Grenoble proper ty  (sample GT1, 

Appendix I ) .  The rock is  d i s t i n c t l y  s t r a t i f o r m  i n  most 

exposures.  



7. Granodiorite, quartz monzonite, quartz diorite: A 

variety of intrusive rocks believed to be related 

to the major Nelson event of Cretaceous age. 

8. Arkose: A coarse-grained feldspathic wacke (Kettle 

River Formation). 

9. Andesite-trachyte: Younger volcanic flows (Marron 

Group) . 
10. Syenite: Porpyritic, medium-grained, pink to buff, 

brown-weathering syenite. 

11. "Grey" dikes: Grey-coloured, medium-grained, 

porphyritic rocks of intermediate composition. 



Rock D i s t r i b u t i o n  & S t r u c t u r e  

West of a l i n e  r ep resen ted  by co-ordinate  1600E outcrop  

i s  p l e n t i f u l  and exposed rock is  i n t r u s i v e ;  a long l i n e  2000N 

t h e  w r i t e r  mapped s e v e r a l  outcrops  of s y e n i t e  ( u n i t  1 0 ) ;  

o t h e r  outcrops  were mapped by Granby as q u a r t z  monzonite 

( u n i t  7 ? ) ;  t h u s  two ages  of major i n t r u s i v e s  may be p r e s e n t .  

Since t h e  major i n t r u s i v e  bodies  i n  t h e  d i s t r i c t  have n o t  

been product ive,  g r i d  l i n e s  w e r e  n o t  extended over  t h i s  a r e a .  

Between 1600E and a N-S l i n e  through 2000N, 3000E 

outcrop  is v i r t u a l l y  absent  (except  f o r  t h e  Senator  Mine 

workings and some s y e n i t e  o u t c r o p s ) .  The genera l  c h a r a c t e r  

of VLF response i s  similar t o  a r e a s  f u r t h e r  e a s t  con ta in ing  

a n d e s i t e / d a c i t e  and interbedded sediments; p r o j e c t i o n  of 

geology exposed t o  t h e  southwest of t h e  p roper ty  a l s o  suppor ts  

t h i s  view. 

Andes i te /dac i te  is  t h e  most p reva len t  exposed rock i n  

t h e  e a s t  ha l f  of t h e  proper ty ,  occur r ing  both  west and e a s t  

of t h e  b e l t  of l imestone extending between 2100N, 3000 and 

3200N, 27503. The l imestone appears  t o  grade,  through f a c i e s  

change, i n t o  a r g i l l i t e  and c h e r t  n o r t h e a s t  of t h e  proper ty .  

The rock type  c l a s s e d  a s  " q u a r t z i t e "  ( u n i t  6 )  appears  

t o  have t h e  most c o n s i s t e n t  a s s o c i a t i o n  with su lphide  

minera l i za t ion  on t h e  proper ty  and may be t h e  h o s t  rock a t  

gold d e p o s i t s  elsewhere i n  t h e  d i s t r i c t  ( see  rock d e s c r i p t i o n s ) ;  

it occurs  ad jacen t  t o  massive p y r r h o t i t e  a t  t h e  Senator  mine, 

it is t h e  h o s t  f o r  banded su lph ides  a t  t h e  Ike  Showing and occurs  

interbedded wi th  a n d e s i t e s  and o t h e r  rocks near  2900N, 3300E. 

T e r t i a r y  sediments (arkose-uni t  8 )  and vo lcan ics  ( a n d e s i t e  

- u n i t  9)  unconformably o v e r l i e  o l d e r  rocks a t  t h e  extreme 

sou theas t  co rne r  of t h e  proper ty .  

Large outcrops  of massive Coryel l  s y e n i t e  were mapped i n  

t h e  c e n t r a l  p a r t  of property.  (2400N, 2300 t o  2800E). Also i n  

t h i s  a r e a  a l a t e  "grey d ike"  ( u n i t  12) i n t r u d e s  t h e  s y e n i t e .  

Di sce rn ib le  a t t i t u d e s  i n  t h e  a n d e s i t e / d a c i t e  rocks a r e  

r a r e ;  t h e  few a t t i t u d e s  measured i n  interbedded meta-sediments 

suggest  t h e  rocks were t i g h t l y - f o l d e d  and t h a t  s t e e p  d i p s  w i l l  

predominate. 



No faults were definitely established, However, the 

following inferences are made: 

Fault A: , inferred from a topographic escarpment, 

disruption of a magnetic feature and 

terminations of VLF conductors. 

Fault B & C: inferred from magnetic disruption, 

parallel sub-ordinate VLF trends and 

termination of VLF conductors. 

Mineralization 

A large irregular body of massive pyrrhotite occurs 

at the Senator mine workings (surrounded by but not part 

of this property). 

At the Ike Showing pyrrhotite, pyrite and some 

chalcopyrite occur in a weak skarn zone developed in an 

interbedded sequence of limestone, andesite and "quartzite" 

occurring within a larger belt of predominately crystalline 

limestone; part of the mineralization is distinctly bedded 

pyrrhotite in "quartzite". 

Disseminated veinlets and blocks of chalcopyrite occur 

within epidote-altered andesite/dacite in old trenches at 

2400N, 34503. 

A potential for zinc mineralization on the property is 

indicated by the anomaly associated with the main limestone 

belt at the Ike Showing and also by a projection of known 

zinc anomalies and bedrock mineralization on the property 

ad joining to the south (see "VLF Electromagnetic Survey" 1 . 
Although no significant gold mineralization has been 

detected in bedrock, much of the potentially mineralized 

ground is obscured by overburden. 



(18) 

GEOCHEMICAL SURVEY 

Reconnaissance Humus Survey 

A cumulative frequency plot of the gold-in-humus 

analyses as shown in Figure I suggests that the threshold 

for anomalous values is about 5 ppb; certainly 7 ppb 

should be anomalous. These values correspond well with the 

results of an experimental study in Saskatchewan where the 

5 ppd gold-in-humus contour accurately delineated known 

bedrock gold mineralization (3). Contoured results are 

depicted on map C83 - 20 - 5. Anomalies detected are 
identified by letter. Each area is described further in 

the following section. 

Arsenic values in humus were generally low. The 

highest arsenic values (27 & 46 ppm) correspond with the 

best gold values near the IKE Showing. Other possibly 

anomalous readings are at 2100N, 1850E (old Senator Mine 

area); 2400N, 26503; 3100N, 3200E. They do not correlate 

with high gold readings. 

Follow-up Geochemical Surveys: (see maps C83-20-6 

to 14). 



Follow-up Geochemical Surveys 

(see maps C83 - 20 - 6 t o  1 4 )  

I n  t h e  follow-up survey n ine  of t h e  humus samples were 

taken a t  si tes corresponding t o  sites y i e l d i n g  anomalous 

gold i n  t h e  o r i g i n a l  reconnaissance survey. Comparative 

r e s u l t s  a r e  shown i n  Table 11. Reproducib i l i ty  a t  s p e c i f i c  

sites i s  n o t  good i n  t h a t  only  t h r e e  of t h e  n ine  samples 

i n  t h e  follow-up survey a r e  anomalous i n  gold.  None of t h e  

corresponding B-horizon samples a r e  anomalous i n  gold,  

Cumulative frequency curves  were prepared f o r  meta ls  

i n  B-soil  as fol lows:  

F igure  2:  Au - no d i s t i n c t  t h r e s h o l d  va lue  i n d i c a t e d  

20 ppb a r b i t r a r i l y  used a s  th resho ld .  

F igure  3: Cu - t h resho ld  va lue  of 70 ppm ind ica ted .  

F igure  4 :  Pb - no d i s t i n c t  th resho ld  i n d i c a t e d  - 
20 ppm a r b i t r a r i l y  used. 

F igure  5: Zn - t h resho ld  va lue  of 160 ppm picked,  

No p o t e n t i a l l y  anomalous s i l v e r  va lues  

a r e  ind ica ted .  

A r e a  A-1: 

A two p o i n t  l i n e a r  gold i n  B-soil  anomaly (80 ppb and 

55 ppb) i s  supported by a p a r a l l e l  (and s l i g h t l y  down- 

s l o p e )  two p o i n t  gold-in-humus anomaly (8  and 400 ppb) .  

The anomaly s t r i k e s  067O and i s  open t o  t h e  n o r t h e a s t .  

Almost t h e  e n t i r e  a r e a  surveyed i s  anomalous i n  z inc  

with va lues  ranging from 160 t o  1100 ppm. 

There i s  no d i s t i n c t l y  anomalous l ead  o r  s i l v e r  va lues .  

A small  zone of anomalous copper corresponds w e l l  wi th 

t h e  gold anomaly. 

Zinc and copper anomalies inc lude  previous ly  descr ibed  

o l d  workings; t h e  gold anomaly, however appears  t o  be 

unre la ted  t o  t h e  o l d  workings. 



TABLE I1 

Comparison of Duplicated Humus and Soil Samples 

Sample 
No. 

368 

1 

81 

89 

140 

156 

594 

179 

198 

Original Humus 

Au - As - 
(ppb 1 ( ppm 1 

8 4 

13 6 

9 4 

11 7 

5 4 

6 3 

6 14 

9 1 

2 1 

L = less than 

* Pit dug 0.5 m L5 ppb 

1.0 m L5 

1.5 m 15 

Duplicate Humus 

** Pit dug 0.5 m 5 P P ~  

1.0 5 

1.5 5 

2.0 5 



Area A-2: Two samples on l i n e  2750N y i e l d e d  anomalous gold 

i n  B-soil  readings  (40 & 45 ppb) ;  they  l i e  50 metres  

w e s t  of an Au i n  humus reading  of 9 ppb i n  t h e  

o r i g i n a l  survey. This  a r e a  appears  t o  be on t h e  

f r i n g e  of t h e  major z inc  anomaly i n d i c a t e d  i n  

a r e a  A-1,. No anomalous s i l v e r ,  copper o r  l e a d  

readings  w e r e  r e tu rned .  

Area B: No support  was found f o r  t h r e e  anomalous gold- 

in-humus readings .  

One anomalous Au-in-B-soil reading  (125 ppb) 

w a s  recorded a t  2350N, 3000E; d e t a i l e d  check 

sampling f a i l e d  t o  d u p l i c a t e  t h i s  va lue  b u t  60 ppb 

gold w a s  r e tu rned  from a s i te  1 0  metres n o r t h e a s t  

of it (see i n s e t  C80-20-9) . 
Higher than  average,  perhaps weakly anomalous 

z inc  va lues  were encountered near  t h e  nor theas te rn  

p a r t  of t h e  g r i d .  

No anomalous copper o r  s i l v e r  va lues  were 

re tu rned .  

Area C: The o r i g i n a l  gold-in-humus reading  (10 ppb) was 

n o t  dup l i ca ted  and no anomalous gold was found i n  

t h e  B-soil .  

Zinc i n  B-Soil may be s l i g h t l y  anomalous. 

Copper, l ead  and s i l v e r  i n  B-soil  a r e  n o t  

anomalous. 

Area D: No anomalous r e s u l t s  were r e tu rned  from 

follow-up samples. 

Area E: The o r i g i n a l  gold-in-humus va lue  of 8 ppb was 

dup l i ca ted  by a 7 ppb reading  i n  t h e  follow-up; 

no anomalous readings  were found i n  t h e  B-soil  

samples. 
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Geophysical Surveys 

VLF Electromagnetic Survey- Gzeenwood Group: 

A number of "poor t o  moderate" e lec t romagnet ic  conductors  

w e r e  de l inea ted .  Contouring of F r a s e r - f i l t e r e d  d a t a  w a s  s e l e c t e d  

a s  t h e  b e s t  method of p resen t ing  r e s u l t s  a s  shown on Map 

C83-20-15; t h e  main conductor t r e n d s  a r e  a l s o  i n d i c a t e d  on 

geology map C83-20-4. 

The main conductor t r e n d  i s  n o r t h e a s t e r l y  (015' t o  060') 

p a r a l l e l  t o  t h e  format ional  t r e n d s  a s  i n d i c a t e d  by geo log ica l  

mapping. Although l i t t l e  d i r e c t  evidence of t h e  cause of t h e s e  

anomalies was observed, two in fe rences  can be made: 

(1) The conductors  do n o t  appear t o  co-incide 

wi th  s u r f i c i a l  f e a t u r e s  hence they  probably 

r e f l e c t  bedrock f e a t u r e s .  

(2 )  Disseminations of g r a p h i t e  and/or su lphides  

a r e  t h e  most l i k e l y  causes.  

A second, weaker VLF t r e n d  t r a n s e c t s  t h e  format ional  t r e n d  

a t  070' t o  080' degrees;  it i s  i n t e r p r e t e d  t o  r e f l e c t  a l t e r a t i o n  

and/or minera l i za t ion  along f r a c t u r e  o r  f a u l t  zones. 

The conduct ive b e l t  extending from 1600N, 3100E t o  2100N, 

32703: i s  an extens ion  of a conduct ive zone d e l i n e a t e d  on t h e  

proper ty  ad jo in ing  t o  t h e  south wi th in  which s t rong  z inc  s o i l  

anomalies and high grade s p h a l e r i t e  i n  bedrock were found (6 )  

(7 )  
Conductors cen t red  a t  2650N, 3180E; 3000N, 3000E; 3050N, 

3120E may r e p r e s e n t  su lphide  minera l i za t ion  wi th in  an 

a l t e r n a t i n g  sequence of a n d e s i t i c  vo lcan ics  and c l a s t i c  

sediments.  

The conductor centered  a t  2150N, 29503 appears  t o  co-incide 

wi th  a l imestone c o n t a c t  and could r e p r e s e n t  a mineral ized skarn 

zone. 

The a r e a  bounded by 1700N t o  3000N and 1900E t o  2500E 

con ta ins  a number of weak VLF conductors;  s i n c e  t h e r e  i s  no 

outcrop wi th in  t h i s  a r e a  it i s  no t  p o s s i b l e  t o  s p e c i f i c a l l y  

i d e n t i f y  t h e  sources.  



u Magnetometer Survey: 

Moderate t o  s t r o n g  magnetic h ighs  were o u t l i n e d  i n  two 

a r e a s  near  t h e  northwestern and sou theas te rn  edges of t h e  

g r i d ,  r e s p e c t i v e l y .  
i The s o u t h e a s t e r l y  f e a t u r e  appears  t o  be s t r a t i f o r m  
i 
j and t o  be d i s l o c a t e d  by f a u l t i n g  i n  a t  l e a s t  t h r e e  l o c a t i o n s .  
I 

Severa l  outcrops  of a n d e s i t e / d a c i t e  were found wi th in  t h e  
I 

I anomaly as o u t l i n e d  on t h e  map. Severa l  specimens e x h i b i t e d  

moderate magnetic s u s c e p t i b i l i t y  bases  on t e s t s  with a 

suspended hand magnet. Although t h e  a n d e s i t e s  here  are 

somewhat more magnetic than  those  elsewhere on t h e  p roper ty  

' it is  u n l i k e l y  t h a t  they  a r e  t h e  source of t h e  anomaly. The 

p o s s i b i l i t y  remains of unexposed bands of h igh ly  magnetic 

m a t e r i a l  wi th in  t h i s  anomaly. 

The s t r o n g  magnetic high cen te red  a t  200N, 1720E has  

n o t  been i d e n t i f i e d ;  t h e r e  i s  no outcrop  wi th in  it. The 
L 

shape sugges ts  it is  an i n t r u s i v e  body. 

S i m i l a r i l y ,  t h e  small, weaker anomalous h ighs  i n  t h e  

1 a r e a  1600 - 1950N; 1550 - 2000E have n o t  been i d e n t i f i e d ;  
i 
I small  i n t r u s i v e  bodies  a r e  t h e  most l i k e l y  explanat ion .  



SUMMARY AND CONCLUSIONS 

The Greenwood Group of Rimacan Resources Ltd. comprises 

18 continuous mineral claims covering 333 hectares in the 

Greenwood Mining Division, north of Grand Forks, B.C. 

Geological, geochemcial and geophysical (VLFEM and 

Magnetometer) surveys were carried out on the property in 

the summer of 1983. 

Andesitic volcanic rocks (Knob Hill Formation?) and 

limestone (Brooklyn Formation) are the main stratified 

rocks on the property. They are intruded by granodioritic 

intrusives of Cretaceous age (Nelson intrusives) and by 

Tertiary Coryell syenite. Tertiary arkose and andesitic 

volcanics unconformably overlie older rocks near the 

southeast corner of the property. 

Known mineral occurrences include massive to banded 

pyrrhotite associated with quartzite bands with a limestone 

unit and disseminations of chalcopyrite in andesite/dacite. 

A VLFEM survey delineated many weak conductors believed 

to represent disseminated graphite and/or sulphides in 

volcanic rocks. 

The source of a lineral high magnetic anomaly has not 

yet been positively identified. 

A reconnaissance biogeochemical (humus) survey indicated 

several small areas of weak to moderately anomalous gold 

mineralization. Poor up correlation on duplicate sampling 

puts into question the effectiveness of the humus survey 

in this area. 

Follow-up geochemistry indicates a linear gold in 

B-soil and humus anomaly in Area A-1 which is open to the 

east. 

Follow-up in other areas failed to support anomalous 

readings returned in the initial survey, 

A strong zinc in B-soil anomaly in Area A-1 (which may 

continue southerly to Area B) has not been adequately 



explained. It appears to co-incide with a limestone belt and 

covers some weak base metal mineralization at the Ike Showing. 

Information from the property adjoining to the south 

suggest an VLFEM anomaly may be the extension of a zone 

containing both a strong Zn in soil anomaly and sphalerite 

in bedrock. 

Work to date has not yet provided an adequate drill 

target. However, an environment favourable for stratiform 

volcanogenic gold and/or base metal deposits has been confirmed 

and indications from geochemical and geophysical surveys are 

sufficiently encouraging to warrant continuation of exploration 

of the property. 



RECOMMENDATIONS 

(1) Deta i led  B-soil  geochemistry on a 10 metre x 10 metre 

g r i d  t o  f u r t h e r  d e f i n e  t h e  gold i n  B-soil  anomaly 

near  t h e  Ike. Showing. 

(2 )  Bulldozer t r ench ing  and sampling based a n  t h e  r e s u l t s  

of (1) t o  determine t h e  bedrock source of t h e  gold.  

(3)  Geochemical B-soil  survey wi th  samples taken a t  50 

metre i n t e r v a l s  on l i n e s  spaced 100 metres a p a r t  

( t h e  e x i s t i n g  g r i d )  over  t h a t  p o r t i o n  of t h e  g r i d  

l y i n g  e a s t  of l i n e  def ined  by t h e  fol lowing g r i d  

co-ordinates  (except ing those  a r e a s  a l r eady  samples):  

3000N, 2400E 

2700N, 2400E 

2700N, 2600E 

2300N, 2600E 

2300N, 2800E 

1600N, 2800E 

( 4 )  Experimental Induced P o l a r i z a t i o n  on t h e  fol lowing 

l i n e s  : 

1700N; 2400E t o  3600E 

2100N; 1800E t o  3900E 

2600N; 1800E t o  3800E 

3000N; 2000E t o  3600E 

I f  t h e  r e s u l t s  on t h e s e  l i n e s  a r e  encouraging 

a d d i t i o n a l  f i l l - i n  l i n e s  may be warranted. 
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Samples: GT-l,A,E,F,GG-5,GG-6,GG-8,GG-lO,GG-l2,GG-l5,GG-l6. 

Summary 

The samples are grouped into the following types: 

Dacite GG-8, GG-10, GG-12, A. 

I These are volcanic rocks consisting dominantly of plagioclase with 
i lesser amounts of quartz and hornblende. GG-12 is porphyritic (plag.) 
I and contains no hornblende. 
I 
i Carbonate,chlorite and epidote alteration is pervasive and may be 

quite intense. Epidote mineralization along fractures has occured in 
GG-10 and is associated with K-spar alteration. 

Andesite GG-15, GG-16, F. 

GG-15,GG-16 are inequigranular volcanic rocks dominated by plagioclase 
(phenocrysts and groundmass) with hornblende and biotite. GG-16 is 
intensely altered with epidote and calcite. b 
F is a fine grained andesite intensely altered by talcite. 

Altered metasediments GT-1, GG-5, GG-6. 

GT-1 is a fine grained quartzite which has been altered by sericite 
and calcite. 
GG-5 is a quartzite which has been altered by epidote and calcite. 
GG-6 is a layered rock now consisting of garnet,calcite and pyrrhotite 

ie. it is a skarn. Minor pyrite and chalcopyrite are associated with 
the pyrrhotite. 

Altered igneous rock E. 

Sample E is an intensely altered rock consisting mainly of quartz, 
sericite and chlorite. The sericite and chlorite have repalced feldspars. 

SAMPLE PREPARATION FOR MICROSTUDIES a PETROGRAPHIC REPORTS SPECIAL GEOLOGY FIELD STUDIES , 



GT-1 Altered (sericite,calcite) quartzite. 

This is a very fine grained,more or less equigranular rock with a 
fine vague foliation. It is highly altered. A veinlet of calcite- 
pyrite (minor quartz) cuts the rock. Minerals,excluding the vein,are: 

36% quartz 
sericite 38 
calcite 21 
chlorite 3 
rutile 1 
opaque 1 - mainly pyrite 
apatite minor 

Quartz forms rounded grains about 0.05mm in size and appears to be 
the main mineral of the original rock. Fine grained sericite is 
disseminated between thequartz throughout the rock. It is concentrated 
in streaky patches up to 1.5mm in size which lie parallel to the 
foliation. It may be repalcing an unknown mineral. These patches do - 
not contain any quartz. 

Calcite forms fine shapeless grains which are also disseminated 
between the quartz grains and is often mixed with the sericite. It 
is concentrated around the sericite patches. It also occurs in thin 
discontinuous veinlets which cut throigh the sericite patches. 

Chlorite forms in very thin stringers partly intergrown with the 
sericite along the folaition. Ragged flakes less than 0.05mm in size 
occur within the sericite patches and around the opaque grains. 

Rutile forms rounded grains less than O.Olmm in size which are 
disseminated throughout the rock but are concentrated in clusters 
within and around relatively coarse sericite. It is sometimes 
associated with rounded grains of apatite about O.lmm in size. 

Opaque grains (mainly pyrite from the hand specimen) form shapeless 
to subcubic grains up to 0.2mm in size which occur scattered about the 
rock. 

The vein consists of interlocking calcite grains about 0.5mm in 
Size which are intergrown with massive patches of pyrite. Calcite 
alteration in the rock is very intense adjacent to the vein. A few 
coarse quartz grains are intergrown with the calcite. 



A. Altered (carbonate,chlorite) dacite 
L 

This is a medium grained, more or less equigranular, dark greenish 
grey volcanic rock. It is moderately altered. A vein of pyrrhotite 
(hand specimen identification) about l m  thich cuts the rock. Excluding 
the vein, minerals are:, 

plagioclase 69% 
quartz 10 
hornblende 5 
chlorite 7 
calcite 7 
epidote 1 
coarse sericite 1 
sphene minor 
opaque minor 

Plagioclase forms subhedral grains from 0.3 to 1.2m in size,averaging 
about 0.7mmfwhich are crowded together. They are highly sericitic and 
in places the sericite becomes rather coarse,particularly in the cores. 
Quartz forms shapeless interstitial patches no more than 0.2mm in size 
between the plagioclase. 

Hornblende forms ragged subidiomorphic grains about l.Om in size 
which are intergrown with the plagioclase. Mast of the grains are 
highly altered to a mixture of chlorite and calcite which are very 
fine grained. Small flakey patches of chlorite occuring between the 
plagioclase grains may have been amphibole prior to alteration. Small 
ragged grains of sphene occur within and around the hornblendes. A few 
larger grains about 0.2mm in size occur between the palgioclase grains. 
The sphene is associated with very small opaques (probably Fe-oxide). 

As well as forming in the altered h~rnblende~chlorite occurs in vein- 
like patches and flakey aggregates intergrown with calcite around and 
partly within the plagioclase. Chlorite is dominant in these. Much of 
the calcite occurs in widely spaced criss-crossing veinlets about O.lmm 
in width. Coarse sericite is sometimes associated with these. THese 
veinlets cross the sulphide vein and form patches around the pyrrhotite. 

The sulphide vein consists of subcubic grains about lmm in size which 
are intergrown with minor quartz and epidote. The sulphides are often 
partly surrounded by chlorite and some calcite. Within the body of the 
rock there are small clusters of epidote associated with shapeless grains 
of an opaque (presumably same as in the vein). 



E. Altered (sericite,chlorite) intermediate igneous rock 

This is a medium to fine grained inequigranular,greyish green rock 
which originally had a hypidiomorphic-granular texture. Alteration has 
entirely replaced the original minerals except quartz. The original 
rock may have been a dacite or quartz diorite. The feldspar has been 
replaced by sericite and the amphibole has been replaced by chlorite 
and some calcite. Minerals are: 

quartz 33% 
sericite 37 
chlorite 18 
calcite 6 
opaque 4 - mainly pyrite 
rutile 1 
apatite 1 

Quartz forms shpeless to subrounded grains about 0.3mm in size which 
are intergrown with lath-like patches of fine grained sericite of 
about the same size. Extremely fine grained sericite occurs around the 
edges of the quartz grains,replacing them. 

Chlorite occurs in ragged amphibole pseudomorphs up to 0.3mm in size. 
These occur in the sericitic masses and may form clusters of several 
'grainsr. The chlorite is colourless in thin-section and forms a mass 
of extremely fine grained flakes which are intimately intergrown with 
extremely fine grained calcite. Relatively coarse grained flakes of 
chlorite sometimes occur by themselves within the sericitic patches. 
There are a few very thin discontinuous stringers of chlorite. Some of 
the chlorite-calcite aggregates contain a few flakes of sericite. 

Apatite forms rounded grains about 0,lmm in size which occur inter- 
grown with the quartz or within the sericite. These are often full of 
fine rutile grains which are also disseminated throughout the rock, 
especially within the chlorite. 

Opaque minerals (mainly pyrite from the hand specimen) form cubic 
grains about 0.6mm in size which are scattered about the rock,often 
xk in clusters. They are often surrounded by a narrow rim of chlorite. 
Smaller ragged opaque grains about O.lm in size are also present 
disseminated throughout the sericite. These are probably Fe-oxide. 



F. Altered (carbonate) andesite 

This is a medium to fine grained,equigranular,massive,dark green 
volcanic rock. Pervasive carbonate alteration (associated with 
chlorite and sericite) has affected the rock. Small porphyroblastic 
aggregates of calcite are scattered about the rock. Minerals are: 

plagioclase 40% 
calcite 37 
chlorite 11 
quartz 6 
Fe-Ti oxide 4 
sericite 2 
opaque minor 

Plagioclase forms thin laths from 0.1 to 0.3mm in size which are 
randomly oriented and crowded together. They are highly altered with 
a fine dusting of sericite and calcite. 

Quartz forms small shapeless interstitial patches between the 
plagioclase grains. It was probably intergrown with plagioclase which 
has now been replaced by calcite. The calcite forms aggregates of 
very fine grains occuring between the plagioclase grains. Individual 
patches rarely exceed 0.2mm in size but they they are interconnected. 
Extremely fine specks of calcite occur within the laths. In places 

t the calcite is intergrown with fine sericite. 
, Calcite also occurs inrounded aggregates about 0.6mm in size which 

are scattered about the rock. These consist of a few interlocking : -  
grains. Some of them are associated with quartz and rarely with chlorite. 

Chlorite forms very thin flakes up to 0.3mm in size which occur 
throughout the rock intergrown with the plagioclase laths. It is 
often intergrown with sericite and a few small sericite flakes about 
the same size also occur. In places the chlorite forms small ragged 
patches consisting of aggregates of very small flakes. 

Fe-Ti oxides (perhaps sphene in part) form subcubic grains less than 
0,lmm in size which are disseminated throughout the rock. These are 
associated with cubic opaque grains (Fe-oxide?) about O.lm in size. 



GG-5 Fract~red~altered (epid~te~calcite) quartzite 

This is a fine to medium grained,inequigranular,pale greenish-grey 
rock; there is a network of closely spaced fractures filled with 
calcite which have cut through prior pervasive epidote alteration, 
Minerals are: 

quartz 46% 
t 

epidote 18 
actinolite 3 
calcite 33 

1 opaque minor 

Quartz forms a mosaic of subrounded interlocking grains from 0.03 
to O.lmm in size. The original rock appears to have been composed 
entirely of quartz. Pervasive epidote mineralization has replaced 
patches of the quartz throughout the rock. Extremely fine grained 
epidote forms between the quartz grains. In places the fine grained 
epidote is mixed with pale green needles of amphibole. Epidote also 
forms in vein-like patches where it forms rounded interlocking grains 
about 0.4mm in size;intense epidote alteration occurs around these. 

After epidotisation, the rock was fractured and brecciated in places 
Calcite formed in the network of closely spaced (less than lmm) 
fractures which are about O.lmm in width. The calcite cuts the 

I massive patches of epidote and fine grained calcite replaces the fine 
I 
t grained epidote and quartz about the fractures. Remnant patches of 
E 

quartzite contain fine grained calcitwbetween the quartz grains. 
i 

Subcubic grains of an opaque mineral (sulphide?) are disseminated 
about the rock associated with the epidote. A few are intergrown with 
the coarser epidote. Grain size is less than 0.lmm. 



GG-6 Garnet-calcite-pyrrhotite skarn 

this is a fine to medium grained equigranular rock with a well 
developed foliation defined by parallel layers of sulphides up to lmm 
thick and spaced up to a few millimetres apart. It is probably an 
altered metasediment. Minerals are: 

garnet 55% 
calcite 24 
pyrrhotite 16 
magnetite 3 
pyrite 1 
chalco- 

pyrite 1 
biotite trace 

Garnet forms idiomorphic grains about 0.3mm in size which in some 
layers are packed together and in others are surrounded by calcite 
or sulphides. The garnets are very cloudy and are weakly birefringent. 
Zoning is apparent in some grains. Small specks of calcite occur in 
many of them. 

Calcite occurs between the garnets and is concentrated in those 
layers which are low in sulphides. Individual grains rarely exceed 0.3mm 
in size and they form a mosaic of grains around each garnet. 

The dominant sulphide is pyrrhotite which forms masses making up a 
I layer or occurs between the garnets to the exclusion of calcite. Pyrite 

and chalcopyrite form inclusions within the pyrrhotite. They often 
occur together with the chalcopyrite occuring as small grains between 
the pyrite and pyrrhotite; grain size of the pyrite is about 0.2mm and 
are it is subcubic in shape. There is one small patch consisting of a 

L mass of intergrown chalcopyrite and pyrite. 

The pyrrhotite has been replaced by magnetite which forms ragged 
patches at the edges of the pyrrhotite and which may be full of small 
pyrrhotite inclusions. The magnetite has been introduced along very 
narrow veinlets which cut across the foliation. These are associated 
with extremely fine grained biotite. 



This is a medium grained,more or less equigranular,dark greenish 
grey volcanic rock. It is mildly altered (mainly carbonate). A quartz 
veinlet about 1.5mm wide cuts the rock;minor epidote,calcite,tremolite 
and hematite occur with the quartz. Excluding the vein, minerals are: 

plagioclase 
quartz 
hornblende 
sphene 
calcite 
epidote 

j chlorite 
, 
j apatite 

68% 
12 
16 
2 
2 

minor 
minor 
trace 

i 
i Plagioclase forms euhedral to subhedral laths up to 1.2mm in size. In 

places there are aggregates of several laths. It is weakly sericitic. 
l The laths are crowded in a fine grained matrix consisting of of an 

intergrowth of shapeless plagioclase and quartz (plagioclase dominant) 
with grain size less than 0.05mm. Quartz also forms rounded grains about 
0.3m in size scattered about the fine grained matrix. Traces of apatite 
are intergrown with the plagioclase and quartz in the matrix. 

Hornblende forms subidiomorphic grains up to 1.5mm in size occuring 
between the plagioclase laths and partly poekilitically intergrown 

L with the groundmass. Ragged grains about 0.15m in size occur within 
the groundmass. These sometimes occur in clusters of a few grains. Small 
rounded sphene grains are associated with the hornblende. Larger 
subidiomorphic grains up to 0.2mm in size occur between the plagioclase 
laths in the matrix. 

Minor amounts of chlorite occur within the hornblende,sometimes 
associated with calcite. Epidote forms small grains scattered within 
the larger plagioclase laths. One large grain-has been completely 
replaced by coarse epidote. 

Most of the calcite occurs in veinlets less than O.Olmm wide which 
are widely spaced. Traces occur replacing the groundmass in small patches. 

The quartz in the vein forms rounded interlocking grains about 0.2m 
in size. These are intergrown with calcite and tremolitic amphibole 
which is intimately associated with the calcite. Small grains of 
epidote occur at the edges of the vein. A few cubic grains of hematite 
(after sulphide??) about 0.5mm in size occur within the vein. 

are aSSOclatea wlcn cne artlpllruur~ aarru uvr, , ,bAr. . - -  -.---- 

epidote. 
1 

Epidote forms subrounded to shapeless interlocking grains from 0.1 
to 1.Omm in size which occur in massive patches around veinlets where 
it is intergrown with rounded quartz grains about O.lmm in size. In 
blaces the enidnee is internrnwn w i t h  r a l  ri t n  Finn m r n i n n d  nniilfits 



1 GG-15 Porphyritic andesite 
j b  

This is a medium grained,dark green, porphyritic volcanic rock; it 
is fairly fresh. Minerals are: 

plagioclase 21% (phenocrysts) 
34 (groundmass) 

hornblende 28 
biotite 9 
sphene 4 
opaque 3 
quartz 1 
apatite trace 
epidote minor 
calcite minor 
coarse sericite trace 

Plagioclase forms euhedral phenocrysts from 0.6 to l.Om in size, 
averaging about l.Omm. Some are strongly zoned and most are moderately 
sericitic. Subrounded phenocrysts of quartz about 0.51~ in size are 
scattered about the rock. Hornblende also forms phenocrysts occuring 
as subidiomorphic grains up to 2.0mm in size,averaging about 0.5mm. A 
few thin acicular grains also occur. 

b 

The groundmass consists dominantly of fine plagioclase~laths about 
O.lmm in size which are intergrown with smaller shapeless grains 
mixed with extremely fine grained ragged flakes of biotite. Small 
ragged grains of hornblende are intergrown with the plagioclase and 
biotite in the groundmass. Sometimes the hornblende in the groundmass 
is concentrated in a narrow zone around the quartz phenocrysts. There 
are a few thin discontinuous deuteric veinlets of biotite mixed with 
hornblende. A few small grains of apatite occur intergrown with the 
groundmass plagioclase. 

Sphene forms ragged rounded grains 0.05mm in size or less which 
occur within the hornblende phenocrysts. They are often concentrated 
at the edges of the smaller hornblendes. It is also disseminated 
throughout the groundmass. The sphene is often associated with opaques 
(probably Fe-oxide) which form ragged shapeless grains about the 
same size as the sphene-and which are dissemianted about the rock. - 
The sphene forms aggregates around the opaques. Some of the opaque- 
sphene clusters are up to 0.5mm in size. Where sphene is concentrated 
in a hornblende grain it is sometimes associated with flakes of coarse 
sericite. 

Calcite forms ragged patches less than O.lmm in size which occur in 
the groundmass. Small grains of epidote occur in a few of the feldspar 

'L phenocrysts and within the groundmass. 



GG-16 Altered (epidote,calcite) porphyritic andesite 

This is a medium to fine grained,inequigranular,dark green volcanic 
rock; it is quite crowded with phenocrysts of variable size. It is 
moderately altered. Minerals are: 

plagioclase 

biotite 
epidote 
hornblende 
calcite 
quartz 
opaque 
sphene 
apatite 

38% (phenocrysts) 
20 (groundmass) - 

14 
9 
6 (altered) 
4 
2 
5 
1 
1 

Plagioclase forms subhedral phenocrysts from 0.3 to 1.5mm in size 
averaging about 0.6mm. THe smaller ones grade in size to anhedral 
grains about O.lm in size which are crowded within a finer grained 
matrix consisting of interlocking shapeless grains of plagioclase 
less than 0.005mm in size which are intergrown with fine grained . 
biotite. Prismatic grains of apatite about 0.2mm in size occur within 
the groundmass. Both the groundmass and porphyritic plagioclase are 
sericitic. 

Other phenocrysts are quartz and hornblende. The quartz forms 
subrounded grains up to 0.8mm in size. The'hornblendetforms subhedral 
grains up to 2.0mm iq size; it is highly altered and now consists of 
calcite full of small sphene and opaque grains; fine biotite mixed 
with the calcite occurs in some of them. 

Sphene and opaque grains (probably Fe-oxide) form subrounded or 
ragged grains less than O.lmm in size which are disseminated through 
the rock as well as being concentrated in the altered hornblende. The 
sphene often forms around the opaque. 

Epidote forms subprismatic grains about 0.2mm in size occuring as 
single grains within the groundmass and the plagioclase phenocrysts. 
In places it occurs in clusters up to 1.5mm in size. Rare chlorite is 
associated with these. 

As well as replacing the hornblende,calcite occurs in small ragged 
patches within the groundmass and sometimes within plagioclase 
phenocrysts. It has a patchy distribution within the rock. 



SURVEYS 

ITEMIZED COST SHEET 

TRANSPORTATION mTS 

Truck Rental  May-12,14,16-21,24,25,26,27,30,31 
14 days @ $25/&y ................................................... $ 350.00 
Gas f o r  M~Y...................*....*~*...,~.......................... 126.01 

Truck Renta l  June 1-3,6-8,9,10,13,14,16,20,27,28 
14 days @ $25/day ................................................... 350.00 

........................................................ Gas  f o r  June 129.71 
I 

Truck Renta l  August 9,10,12,15,16 .................................................... 5 days @ $25/day 125.00 ...................................................... Gas f o r  August 45.00 

WrAL TRANSPORTATION WTS .......................................... $1125.72 

EQUIPMENT RENTAL 

Power Saw Renta l  May 12,14.16-21,24-27,30,31 
14 days @ $lO/day ................................................... $ 140.00 

Power Saw Renta l  Junel-3,6-10,13,14,16,20. 
12 days @ $lO/day ................................................... 120.00 

J u l y  7 - August 2, 1983 

VLF-Ein Survey; 32.6 km @ $100/km ................................... $3246.00 
Ground Magnetometer Survey; 31.5km @ $80/km ....................... 2518.00 .......... Data p rocess ing  and d r a f t i n g  of  EM r e s u l t s  (F rase r  F i l t e r )  400.00 

WrAt SURVEY COSTS ................................................. $6164.00 
I 

I 



I!I'ENIZED COST SHEET 
I 

WAGES 

Ed Carson I May 12,14,16-21,24-31 
June 1,2,6-10,13,14,16,20 ............................................... 24.5 days  @ $lOO/day $ 2450.00 

Rob Clarke  I May 16-21,24-27,30,31 
June 1-3,6-10,13,14,16,20,27,28 

1 August 9,10,12,15,16 ................................................. 3 1  days  @ $lOO/day 3100.00 

Dan Smith May 20,21,24-27,30,31 
June 1-3,6-10,13,14,16,20 ................................................. 20 days  @ $lOO/day 2000.00 

Fred Soloveoff  May 20,21,24-28,30,21 
June 1-4,6-8 

3.5 days @ $751day [$262.50] ...................................... 12  days @ $lOO/day [$1200.00] 1462.50 
I 

Barry  Becker June 3 ,6 ,7 ,9 ,10 ,13 ,14 ,20  
August 9,10,12 

10.5 days @ $lOO/day ............................................... 1050.00 

N e i l  Bryan June 3,6-10,13,14,16,20 
August 9 ,10,12 ............................................... 12.5 days @ $100/day 1250.00 

I 

Kevin F l e t c h e r ,  June 9,10,13,14,16,20 
August 9,10,12,15,16 

. 11 days @ $100/day ................................................. 1100.00 

TOTAL W A W  .................................................... $ 12412.50 ... 



GtGzmmOD GROUP 

ITEMIZED COST SHEFT 

ANALYSES 

................. 670 Humus samples-analysed for Au,bs; $7.5O<sample 
681 Humus samples-preparation charges; $0.70/sanple ................ 
246 Soil samples-analysed for Cut Pb, Zn, Ag , Au ppb; ..................................... $10,85/sanple 
243 Soil samples-preparation charges;201-soil & sediment ........................... I -80 mesh @ $0.60/sample 
2 Soil samples-preparation charges;203- -35 mesh sieve : ............................. & ring @ $2.00/sanple 
1 Soil ~&le-~re~aration charges; 205 - Rock geochem 

-RING @ $2.50/sample ............................... 
7 Soil samples-assayed for Au,Ag; $12.50/sample .................. 
5 Soil sanples-assayed for Au,Ag; $12.50/sample .................. 
1 Soil sample-assayed for Cu; $6.50/sample ....................... 

WrAL ANALYSES COSTS............................................... $8539.60 
I 

I 

PROFESSIONAL SERVICES OOSTS 

Geological Engineer: J.S. Kermeen, M.Sc.,P.Eng. 
........... I May - June/83; 6.6 days @ $400/day $2640.00 ........... July - Sept./83; 4 days @ $400/day 1600.00 

1 

Transportation Costs: J.S. Kermeen,MSc.,P.Eng. 
June 25-30; 2/3 of 880km @ $0.15/ km......... 88.00 
July 24, $ of 400km @ $0.15/km.. ............ 30.00 

Accomodation Costs: J.S. Kernen M.sc.,P.E~~. , 

May 31 - June 3/83 ............................ 155.75 
May 30..... ................................... 22.26 
June 27-28........... ........................ 63.60 
July 27; 1/3 of $126.20 ....................... 42.06 

Meals: J.S.Kemen M.Sc.,P.Eng. 
May 31 - June 3/83 ............................ 44.70 .................................... I June 30... 5.80 ..................................... July 27.. 5.85 

Draftsman: Martin B1iss;July 1-Sept 1/83; 16.25 hours @ $12.00/hr. 195.00 

Vancouver Petrographics Ltd.. ...................................... 493.80 
I 

TCrrAL PROFESSIONAL SERVICES COSTS.... .............................. $5386.82 
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