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1) T h e  Birch claim group is  located in south-central  British Columbia and  is 

approximately 125 kilometres north-northeast  of t h e  Ci ty  of Kamloops a n d  

15 km east of Clearwater.  Numerous logging roads provide excellent  access 

t o  mos t  of t h e  property. 

2) T h e  property consists  of f ive  modified grid claims,  Birch i l l  t o  Birch /l5, 

to ta l l ing 48 units. T h e  cur ren t  expiry d a t e  is May 29, 1991 and  July 21, 1991. 

Work documented in th is  r epor t  has  been applied for  &!#years of assessment 

which will extend t h e  expiry d a t e  t o  1993. 

3) T h e  potent ia l  f o r  polymetallic volcanogenic - massive sulfide deposits in  t h e  

area of t h e  Birch Group has been recognized since t h e  ea r ly  1970's. Several  

economical  deposits  have been found elsewhere in t h e  Eagle Bay Format ion 

which underlies l a rge  portions of t h e  Adams Plateau.  The  Samatosum deposit  

near Barr ier  recent ly  went in to  production. 

4) Foundation Resources  Ltd. acquired t h e  ground in May of 1987 a n d  

subsequently optioned t h e  Birch 1-4 c la ims t o  Gemstar  Resources Ltd.  

Gemstar  can  e a r n  a 100% in te res t  in  t h e  claims (subject t o  a 10% NPI) by 

performing cer ta in  work requirements  before  October  15, 1992. 

5 )  A program of detailed geological mapping, soil and s i l t  geochemical sampling, 

induced polarization geophysics, prospecting and  hand trenching was ca r r i ed  

o u t  on t h e  Birch ill t o  8 4  claims between May and  July of 1988. This work 

resulted in t h e  discovery of th ree  new mineralized zones t h a t  c a r r y  

anomalous gold values. In addition t o  these  new mineralized areas ,  t h e  

previously discovered Main Massive Sulfide Zone was re-sampled in 1988. 

6 )  A semi-massive sulfide zone hosted by chlori te schist  i s  located a shor t  

d is tance t o  t h e  $ w e s t  and up-section f rom t h e  Main Massive Sulfide Zone. 

This schis t  contains abundant pyrite (15-20%) and lesser amounts  of galena 

and  sphaler i te  (less than 1%). Gold values range between 175 and  220 ppb. 

This zone was no t  re-examined during 1990. 



The most  significant zone found in 1988 is loca ted  on t h e  wes t  side of t h e  

property along a n  old road and consists of a n  iron ca rbona te  and  siliceous 

exhala t i te  unit containing pyrite,  chalcopyrite,  galena and sphalerite. Six 

diamond drill holes and  two  backhoe t renches  were  completed in  th is  zone in 

1990. A blind massive sulfide horizon was discovered by drilling immediately 

below t h e  exhal i t i te  unit. T h e  holes indicate  a nor theaster ly  t r e n d  with a 

shallow t o  moderate  dip t o  t h e  northwest.  Gold values range between 105 

and 1450 ppb, while silver values range between 1.6 and  28.8 ppm in drill 

core. Highly anomalous Pb, Zn and Ag in  soil samples located 50 m e t r e s  

north along L8+00W, indicate  th is  zone possibly has  a n  associated base metal-  

rich lens. Gold values of chip samples  in  t h e  backhoe t rench  range up t o  

1020 ppb gold. This a r e a  fo rms  t h e  highest priority t a r g e t  fo r  fu ture  

exploration, which should focus  on t h e  base-metal potential  higher up in t h e  

strat igraphy t o  t h e  west. 

A third showing was found on t h e  nor thern p a r t  of t h e  Birch 1'11 claim and 

consists of intensely pyrit ized and  silicified rhyoli te and  rhyoli te breccia. 

Fluorite is occasionally found in t h e s e  rocks. A l ine  of induced polarization 

in 1988 indicated a s t rong  conductor. Gold values a r e  low but s ince  th is  unit 

was poorly exposed, fu r the r  exploration was required t o  loca te  possible gold 

enriched areas. An induced polarization survey in 1990 indicated a t rend  

parallel t o  t h e  1988 hand dug pits. Backhoe t renching exposed a n  extensive 

zone of quar tz  veining and silicification. A diamond drill hole in te r sec ted  t h e  

silicified zone, but only low gold values were  encountered.  

The induced polarization survey on L7+00W of t h e  Main grid indicates a wide 

chargeabil i ty high t o  t h e  south of t h e  Exhalative Zone. This anomaly is  west  

of t h e  semi-massive sulfide zone discovered in 1988 and along t h e  extension 

of t h e  t r e n d  of t h e  Main Massive Sulfide Zone. 

(10) A Phase I1 program of detailed geological mapping, follow-up soil 

geochemistry,  fu r the r  Induced Polarization and  backhoe t renching is 

recommended a t  a cos t  of $70,000. A Phase  I11 diamond drill program of 

$165,000 is contingent on t h e  results  of Phase  11. 



INTRODUCTION 

The Birch 1 t o  5 c la ims consisting of 48 contiguous units were  s t aked  in May 1987 

and July 1989 by New Global Resources Ltd. These claims were  acquired by 

Foundation Resources  Ltd. and  optioned t o  Gemstar  Resources Ltd. 

The ground was originally held by Barrier Reef Resources  f rom 1979 t o  1986 a s  t h e  

Foggy claims. A considerable amount  of work, including diamond drilling, was 

completed by Barr ier  Reef and property optionee,  Esso Resources  Canada. The 

claims were  allowed t o  lapse in 1986187. 

Research in to  t h e  a r e a  by New Global Resources indicated t h a t  t h e  outcropping 

massive sulfide zones  had n o t  been developed a s  precious m e t a l  exploration 

targets.  Work in t h e  pas t  had been mainly fo r  copper,  lead and  zinc. The previous 

drilling program m a y  not  have reached t h e  main massive sulfide horizon. 

Volcanogenic massive sulfide deposits (Kuroko) o f ten  exhibit  a variety of 

strat igraphically in te r re la ted  but mineralogically dis t inct  o r e  lenses. Fine  grained 

pyrite (known as yellow ore) with some chalcopyrite is a common type. This 

usually is  overlain by a base m e t a l  rich zone containing sphaler i te  and  galena (black 

ore). Black ore  usually occurs  e i the r  immediate ly  on t o p  of or  separa ted  by a 

tuffaceous  band f r o m  t h e  yellow ore.  Characterist ically,  these  deposits  can  

contain low but economically significant quant i t ies  of gold. The  association of 

gypsum, common in t h e  ear ly  s tages  of deposition of t h e  yellow o r e ,  may be  

anomalous t o  pa r t s  of t h e  "Exhalative showing" on t h e  Birch claims. Regional 

metamorphism has  possibly caused a pervasive recrystall ization of t h e  massive 

sulfides. Apparent banding is sub-parallel t o  schistosity and crystal  s ize  is 

increased. La te ra l  changes  over  shor t  distances a r e  common, a s  exemplified by t h e  

R e a  Gold and Samatosum orebodies, only a few hundred m e t r e s  apar t .  The R e a  

deposit is a n  arsenical  pyrite-gold zone, while t h e  Samatosum deposit is high grade 

silver with negligible arsenic.  

The  immediate  a r e a  around t h e  Birch claims i s  noteable  for  i t s  abundance and 

variety of mineralization.  T h e  Rexspar uranium and  f luor i te  - ra re  e a r t h  oxide 

deposits adjoin t h e  Birch ground some 4 kilometres north-northwest and  represent 



a t rachy t ic  volcanic center .  The  Harper Creek  bulk-tonnage copper property with 

a mineral  inventory of several  hundred million tons of about 0.4% copper 

equivalent is loca ted  4 kilometres eas t .  Approximately 50  kilometres t o  t h e  south 

of t h e  Birch claims,  two  significant o r e  bodies have been recent ly  discovered 

hosted by t h e  Eagle  Bay Format ion schists. R e a  Gold Corp. along with Minnova 

Corp. have pu t  i n t o  production t h e  Samatosum silver / zinc orebody hosted by 

ser ic i t ic  phyllites similar t o  rocks outcropping on t h e  Birch claims. The Homestake 

deposit,  which l ies near  t h e  Samatosum Mine, is also hosted by a l t e red  and sheared 

se r ic i t e  schis ts  of t h e  Eagle Bay Formation. 

T h e  main massive sulfide zone exposed on t h e  Birch c la ims appears t o  have 

considerable s t r ike  length and down dip continuity as shown by geochemical 

anomalies and  geophysical results. Only very  l imi ted drill tes t ing has  been done 

and  considerably m o r e  work needs t o  be done t o  evaluate  t h e  gold potential of th is  

and o t h e r  zones. 

T h e  1990 program consisted of follow-up geological mapping, soil geochemistry, 

l imited backhoe trenching,  detailed induced polarization and  shallow diamond 

drilling. 

LOCATION AND ACCESS 

T h e  Birch c la ims a r e  located some 350 kilometres nor theas t  of Vancouver and  125 

kilometres north-northeast  of Kamloops in south-central  B.C. The  property l ies 

11 ki lometres  south  of t h e  village of Birch Island (Figure 1). 

Access  t o  t h e  property is gained by driving 15 kilometres e a s t  from Birch Island 

along t h e  south side of t h e  North Thompson River then 7 kilometres south along t h e  

Jones  Creek  logging road and 11 kilometres west  along logging road #71. The 

approximate  geographic center  of t h e  property is at 51° 32' nor th  la t i tude and  1190 

53' wes t  longitude. 
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PHYSIOGRAPHY AND VEGETATION 

T h e  claims cover p a r t  of a northerly trending ridge lying between Foghorn Creek 

and Lute  Creek.  Most of t h e  topography is  gently sloping t o  t h e  north and 

nor theast  excep t  fo r  t h a t  pa r t  covering t h e  s t e e p  east slope of Foghorn Creek  

Valley. Elevations vary between 1,463 m e t r e s  and 1,828 metres.  

P a r t  of t h e  property is covered by a dense growth of m a t u r e  spruce,  cedar and  f i r ,  

however, the re  a r e  many recent ly  logged clear-cuts. 

Outcrop is most  abundant along road  c u t s  a n d  c r e e k  gulleys. 

CLAIM STATUS 

A t o t a l  of f ive  claims consisting of 48 units were  s t aked  by New Global Resources 

in  May 1987 and  July  1989. Birch 1 t o  4 were  then  acquired by Foundation 

Resources Ltd. a n d  optioned t o  Cemsta r  Resources Ltd. (see Figure  2). Gemstar  

also has  an  option on Birch //5. 

TABLE 1 

Claim Name Record No. No. of Units Expiry Date 

Birch // 1 7055 20 May 29 ,  1992" 
Birch //2 7056 10 May 29,  1993" 
Birch 113 7057 4 May 29,  1992" 
Birch //4 7058 4 May 29,  1992" 
Birch 115 8668 10 July 21, 1993" 

Total 48 

* with application of assessment work documented in this r epor t  

Gemstar  i s  required t o  spend a n  additional $100,000 by both October  15, 1991 and  

October  15, 1992 t o  e a r n  a 100% in te res t  in t h e  property. Foundation has  t h e  right 

t o  buy-back a n  in te res t  within a cer ta in  t i m e  l imit  o r  remain a t  a 10% n e t  profi ts  

in teres t .  





FIELD PROCEDURES 

Grid lines t h a t  had been established on t h e  property by previous operators  between 

1979 t o  1983 required refurbishing t o  fac i l i t a t e  t h e  soil sampling and induced 

polarization geophysical survey programs. The  grid lines t r end  north and  south 

from an east-west  t rending baseline designated 20+00N. The distance between 

s ta t ions  was hip-chained t o  ensure  a n  a c c u r a t e  measuring f o r  t h e  location of 

s ta t ion flags. A 25 m e t r e  interval  between s ta t ions  was used fo r  t h e  induced 

polarization survey. Sta t ions  were  established on lines L6+00W & L7+00W at 10 

m e t r e  intervals t o  m a r k  soil sample sites. Brush and  deadfall  t h a t  had grown in o r  

fal len across  t h e  c u t  grid lines since 1983 were  removed using a power saw. Two 

lines, L6t00W and L7+00W, were  extended t o  fully def ine  t h e  induced polarization 

anomalies. These  extensions were  flagged but not cu t .  

The  "A" grid was  established using compass  and hipchain with a 500 m long tie line 

trending at 2450 with  cross lines at 100 m e t r e  spacings (see Figure 1). The  lines 

a r e  described with t h e  suffix "A" t o  avoid confusion with previous lines at di f ferent  

azimuths. The  lines are flagged at 25 m e t r e  in tervals  t o  accommodate  t h e  induced 

polarization geophysical survey. This orientation was se lec ted  t o  be parallel t o  

L1+00W from t h e  previous induced polarization survey and  perpendicular t o  t h e  

t r end  of t h e  hand pi ts  f rom t h e  1988 program. Line L2A t o  L5A a r e  500 m long, 

with L l A  600 m e t r e s  long, all at 3350 azimuth.  The bush and  deadfall  along L1A 

and L5A were  c lea red  using a chainsaw in  a r e a s  outside of t h e  logged off a r e a s  t o  

allow easy  access  fo r  t h e  geophysical equipment operators.  

Prospecting and geological mapping t raverses  were  plotted on a 1:5000 contoured 

base map  showing grid lines (Figure 4). Rock samples were  collected and 

specimens saved. Soil samples were plotted on a 1:5000 map a s  Figure 8 showing 

t h e  resul ts  for  lead,  gold and zinc. 



Si tes  fo r  detailed soil sampling were  se lec ted  a s  a result  of studies of previous 

geological and geochemical  surveys with t h e  in tent  of extending t h e  Exhalative -- 
showing and  defining t h e  induced polarization anomalies on L6+00W. Vmy-GHb r, i 

f-up w a r r c ' m  -dsng/araUn-c+@ip -anomabm s a m p l e  s i t e s  f ound-by p rev ious  

7- 

Soil samples were  col lected with a grub hoe  a t  10 m e t e r  intervals along L6+00W & 

L7+00W. Samples of t h e  "B" horizon were  collected at  depths  ranging between 8 

and 26 cm. Each sample was  placed in a waterproof k r a f t  bag and then shipped t o  

Chemex Labs Ltd., 212 Brooksbank Avenue, North Vancouver, B.C. T h e  samples 

were  geochemically analyzed for  gold, silver, lead,  z inc  and copper. Sample 

numbers correspond t o  t h e  l ine and s ta t ion  numbers. Soil development usually 

consists  of t h e  following: (1) humus, (2) 2-6 c m  thick,  white, silty-textured leached 

horizon; (3) bright, red-brown "B" horizon; (4) yellowish-brown sub "B" horizon. 

These  soils would be  expec ted  t o  be t ranspor ted t o  a minor degree although 

overburden is relat ively shallow (less t h a n  5 mete r s )  a n d  probably fo rmed  as a 

residual soil nearby. Analytical procedures and  resul ts  a r e  outlined in Appendix IV. 

A t o t a l  of 77  soil samples  were  collected. 

A dipole-dipole induced polarization survey was conducted over t h e  newly 

established "A" grid t o  b e t t e r  def ine  t h e  e x t e n t  of t h e  siliceous zone and  on t h e  

Main grid l ines L6+00W; L7+00W and L8+00W t o  del ineate  t h e  extension of t h e  

Exhalative zone. These  lines were  o f t e n  extended by t h e  geophysical operator  t o  

ensure t h e  survey extended beyond chargeabil i ty anomalies. Details  of this survey 

are included in "A Geophysical Repor t  on  a n  Induced Polarization Survey" by P e t e r  

E. Walcott ,  loca ted  in Appendix V. 

A backhoe t renching program was undertaken t o  c r e a t e  bedrock exposures around 

some of t h e  geochemical  anomalies. Four  t r enches  were  dug and  then backfilled 

following sampling. Three  of these  were  along exist ing roads and t h e  four th  was 

off  t h e  road  along a n  exist ing cut-line. 



The  drill core  was logged and spli t  in Clea rwate r  and  s to red  a t  t h e  Sylvan Cour t  

Motel. The down hole length of t h e  core  was measured in m e t r e s  a t  t h e  drill s ince 

t h e  c o r e  t u b e  and  drill-stem was in 3 m lengths. 

A sys temat ic  row-by-row tes t ing of t h e  drill co re  with a scinti l lometer was  

performed. All readings were  in t h e  background range. This corre la tes  well with 

t h e  rock sample analysis where no uranium was de tec ted  (less than 10 ppm U). 

Composi te  samples of t h e  drill co re  analyzed f o r  thorium had no response. This 

process was done t o  ensure t h a t  the re  a r e  no e levated levels of radioactive 

e l e m e n t s  within t h e  a r e a  of t h e  project ,  s ince i t  is relat ively close t o  t h e  Rexpar  

deposit . 

EXPLORATION HISTORY 

Barr ier  Reef Resources  in conjunction with Craigmont Mines carr ied ou t  a n  

airborne Dighem I1 EM survey over t h e  Foggy 11  claim (now Birch c la im) during t h e  

spring of 1979. This work outlined a low resist ivity anomaly. Follow-up work 

loca ted  an  ou tc rop  of nor theast  str iking massive sulfide mineralization within 

ser ic i t ic  schists. 

Soil geochemical  sampling and  a VLF-EM survey were carr ied o u t  during 1979 t o  

fu r the r  expand and def ine  t h e  Dighem I1 anomaly. Anomalous Cu, Zn and  P b  

geochemical  values generally follow t h e  nor theaster ly  trending Dighem I1 anomaly 

fo r  approximately 2,200 metres .  The  VLF-EM survey outlined several  weak, linear 

conductive zones which l i e  in o r  adjacent  t o  t h e  Dighem I1 anomaly. 

During 1980 and 1981 Barrier  Reef expanded t h e  geochemical soil sampling 

program a s  well as performing reconnaissance prospecting and  geological mapping. 

A second outcrop of massive sulfides was loca ted  along with mineralized f l o a t  

boulders expanding t h e  s t r ike  length of known mineralization t o  900 metres.  



In 1982 Barrier  Reef optioned t h e  ground t o  Esso Resources. Esso carr ied ou t  

additional ground EM and magnetometer  surveys in 1983 a s  well more  soil 

geochemistry. A major  multi-element anomaly emerged  f rom t h e  survey. This 

anomaly was found t o  overlie t h e  mineralized ou tc rop  and t o  parallel i t s  s t r ike  for  

approximately 700 meters .  This a rea  is a lso  anomalous in gold. 

Esso Resources  drilled two  holes in l a t e  1983 (BBC 83.2 and  83.31, about  200 met res  

a p a r t  along s t r i k e  of t h e  mineralized massive sulfide outcrops. Both of these  holes 

in tersected t w o  massive sulfide zones. The  t w o  zones a r e  separated by about  35 

m e t r e s  of re la t ively  barren rock. T h e  third hole was drilled in 1984 (BBC 84-11 

approximately 200 m e t r e s  down dip f rom t h e  f i r s t  two  holes. T h e  la tera l  

equivalent of t h e  mineralized zones found in  t h e  f i r s t  t w o  holes were  in tersected 

but t h e y  were  poorly mineralized. A review of t h e  drill holes and resul ts  a r e  l isted 

below: 

TABLE 2 

Esso Resources Drill Hole Summary (1983 - 1984) 

Hole Core Length (m) Inclination Azimuth 

Best (oz/t) (96) 
Hole Intersection Width (m) Au AR Cu Pb Zn 

8 3  3 31 - 37.1 Banded semi-massive sulfide zone 
11 34.5 - 35.6 1.1 .017 .8 1 .2  .662 .065 
11 35.6 - 37.1 1.5 .011 .1 .12 .011 .016 



Some backhoe t renching by Esso Resources was also conducted over about 100 

mete r s  of t h e  bes t  soil geochemical anomaly. These  t renches  have now mostly 

sloughed in. 

In 1988, New Global Resources completed a work program f o r  Cemsta r  Resources 

Ltd. T h e  program included detailed geological mapping, soil and silt geochemical 

sampling, induced polarization geophysics, prospecting and  hand trenching. The  

work outlined t h r e e  new showings t h a t  c a r r y  anomalous gold values. The induced 

polarization survey indicated t h e  possibility t h a t  t w o  of t h e  t h r e e  Esso drill holes 

were  n o t  drilled deep  enough t o  in te r sec t  t h e  main massive sulfide zone. 

A smal l  geological mapping and  sampling program was done in 1989 fo r  Cemsta r  

Resources  Ltd. on  t h e  Birch //5. 

REGIONAL GEOLOGY 

T h e  c la ims a r e  loca ted  in  t h e  northwest p a r t  of t h e  Seymour Arm / Adams Pla teau,  

an  a r e a  of Lower t o  Upper Paleozoic sediments  and  volcanics with common 

intrusives. The  immedia te  claim a rea  is underlain by Lower Paleozoic (Devonian t o  

Mississippian) rocks of t h e  Eagle Bay Formation.  T h e  format ion consists of rusty 

weathering,  greenish-grey, feldspathic-chlorite schists ,  chlor i te  schist, se r i c i t e  

schists ,  q u a r t z  ser ic i te  schists  and ser ic i t ic  quar tz i tes .  These units comprise a 

re la t ively  f l a t  lying plate,  occurring a s  a slightly north-plunging synform. Bedding 

s t r ikes  nor theas t  at azimuth 0450 and dips northwesterly f rom 100 t o  350 (see 

Figure  3). 

The  Eagle  Bay Format ion rocks appear t o  be in thrus t  con tac t  with ear ly  

Pennsylvanian t o  Permo - Triassic Fennel  Format ion basalts, basic fragmentals,  

cher t s ,  l imestones  and  argil l i tes approximately 5 ki lometres  t o  t h e  wes t  of t h e  

Birch claims. 

Folding of t h e  mineralized zone on t h e  property m a y  occur t o  a g rea te r  ex ten t  t h a n  

previously thought.  Small sca le  s t ruc tu res  appear  t o  indicate  t h a t  t h e  bedding has  

been deformed  in to  t igh t  isoclinal folds. 





PROPERTY GEOLOGY 

Geology 

The  Birch c la ims a r e  underlain entirely by sheared Eagle  Bay rocks. Geological 

mapping by Esso Minerals (Everet t  & Cooper,  1983) indicates  t h a t  t h e  rocks s t r ike  

northeasterly and  dip northwesterly at low angles (Fig. 4, in pocket). Strong 

schistosity obscures t h e  original f abr ic  of t h e  rocks. On careful  examination 
,, C J *  i 

quar tz  eyes  can frequently b e  seen,  suggesting t h a t  t h e  parent rockslwere probably - - y -  

rhyolites. Pyr i te ,  se r i c i t e  and  chlor i te  a r e  ubiquitous over  mos t  of t h e  property,  

much more  so, t h a n  in o ther  a r e a s  hosting Eagle  Bay rocks (Vollo, 1988). The  

abundance of pyr i t e  h a s  led t o  t h e  development of noticeably rus ty  soils. 

Two phases of regional deformation and  metamorphism appear t o  have a l t e red  t h e  

originally mainly rhyoli t ic units in to  a sequence of greenschist  f ac ies  schistose 

rocks of varying composition. A t  l eas t  t e n  dis t inct  horizons underlie t h e  property. 

T h e  youngest schis t  units a r e  located on  t h e  w e s t  side of t h e  property, with 

progression down sect ion t o  t h e  oldest  units loca ted  on  t h e  e a s t e r n  ex t remi ty  of 

t h e  property (Fig. 4). Repeti t ion of units likely occur  due  t o  folding a n d  thrust  

faulting. T h e  southern end  of t h e  property, part icularly in  t h e  vicinity of t h e  Birch 

3 and  4 c la ims is underlain by a n  orthogneiss. T h e  northern portion of t h e  property 

is underlain by g rey  phyllites (Fig. 4). A diabase dyke up  t o  10 m e t e r s  thick c u t s  al l  

units and  t r e n d s  northerly roughly paralleling Line 6+00E a n d  extending across  t h e  

Birch #5 claim. All t h e  above units comprise a relat ively f l a t  lying pla te  with 

apparent  bedding s t r ik ing between 0350 and  0600 with nor thwest  dips varying 

between 10 and 35 degrees. 

The  uni ts  mapped on t h e  property, going f rom wes t  t o  east a r e  as follows: 

1. Ser ic i t i c  to quartz-serici te - + chlori te schis ts  

These  in terbedded units range f rom yellow t o  pale green in colour depending 

on chlor i te  con ten t  and a r e  highly schistose. This unit usually contains 1 t o  

5% q u a r t z  eyes. 



2,3. Exhalative Bands and Carbona te  Horizon 

These  t w o  units a r e  interbedded with t h e  ser ic i t ic  schists. Both units were  

newly documented in 1988 and  a r e  well mineralized with pyrite,  chalcopyrite,  

galena and  sphaleri te,  forming a s t ra tabound horizon. 

4. Chlori te sch i s t  

This unit covers a n  extensive a r e a  between line 7+00W and t h e  main zone 

massive sulfide showing exposed in t r enches  between line 1+00W and  line 

0+00 (Fig. 4). The  chlori te schist  i s  dark  green coloured, banded with 

lamel lae  of chlor i te ,  feldspar,  quartz,  - + anker i te .  This unit is commonly well 

mineralized with pyrite. Galena and  sphaler i te  occur  primarily in bands of 

heavy pyr i t e  mineralization. A new showing was discovered in 1988 within 

this unit t o  t h e  wes t  of t h e  main zone massive sulfide horizon. 

5. Main Zone Massive Sulfide Horizon 

Massive pyrite was  discovered by t h e  const ruct ion of a logging road at  Line 

0+00 ( ~ i g .  4) a n d  this horizon was d e t e c t e d  by t h e  Dighem airborne survey in 

1979. Subsequent trenching by Esso Minerals defined a n  apparently 

conformable bed of medium t o  coarse,  granular pyrite,  25 t o  35 c m  thick, 

containing anomalous values of lead,  zinc,  copper,  silver and  gold (Fig. 4). 

T h e  massive sulfide horizon has  a 35 c m  thick hanging wall and  3 5  c m  thick 

footwall  zone of semi-massive banded pyrite. Chalcopyrite, galena and 

sphaler i te  a r e  disseminated throughout t h e  massive pyrite zone and  along 

quar tz  r ich bands in  t h e  banded serni-massive hanging wall and footwall  

zones. This horizon is  loca ted  within t h e  Chlor i te  Schist unit near  i t s  lower 

c o n t a c t  wi th  ser ic i t ic  t o  quartz-serici te schis t  units. 

6.  Ser ic i t i c  Quar tz i t e s  

This unmineralized massive unit is composed of siliceous sediments,  probably 

quar tz i te ,  and  thin felsic (rhyolitic t o  daci t ic)  flows. Quar tz  e y e s  were  noted 

locally. Ser ic i te  occurs as thin s h e e t s  between quar tz i te  bands. The unit has 

a dist inctive grey-yellow t o  pink colouration. This unit has  an  apparent  

thickness of approximately 130 m e t e r s  and i t  conformably overlies a 

sequence of mineralized and  banded quartz-serici te schist. 



7. Chlor i te  Schis t  

This dark green chlori te schis t  unit i s  distinguished f rom t h e  banded chlori te 

schist  loca ted  on t h e  western  half of t h e  property. This chlor i te  schist  has  a 

gneissic texture .  I t  i s  dark  green coloured and  may b e  a metamorphosed 

andesi t ic  breccia. Remnant  chlor i t ic  f ragments  a r e  found along cleavage 

planes. 

8. Phylli te 

T h e  a r e a  loca ted  approximately 150 m e t e r s  nor th  of t h e  L20+00N baseline is 

underlain by a var ie ty  of phyllitic schists. T h e  phyllites a r e  mainly grey 

green coloured and  have a vitreous glassy sheen and  soapy texture .  

9. Rhyoli te Brecc ia  

T h e  1988 induced polarization survey loca ted  a significant chargeabil i ty 

anomaly along L1+00W between 28+50N and  31+50N. Prospecting and  

trenching uncovered a silicified zone consisting of quartzi tes,  quar tzose  

schists ,  q u a r t z  veins and  rhyolite breccias. T h e  rhyolite breccia is a light 

grey coloured siliceous unit containing angular cher ty  f ragments  up t o  5 mm 

in  diameter.  Pyr i t e  and t r a c e s  of pyrrhot i te  a r e  finely disseminated 

throughout t h e  rock and  along t h e  breccia  f ragment  rims. North of t h e  

rhyolite breccia  is a ser ies  of q u a r t z  veins a n d  c reamy quar tz i tes  o r  quar tz  

flooded ser ic i te  schists. Disseminated pyrite ranges  from t r a c e  t o  5% in this 

section. 

10. Orthogneiss 

This unit i s  located on t h e  southern Birch 3 and  4 claim. I t  i s  a light grey unit 

of granodiori t ic composition. T h e  outcrop occurrences exhibit  a massive 

appearance but in  a r e a s  of shearing this dramatically changes t o  a laminated 

form. 



MINERALIZATION AND DIAMOND DRILLING 

T h r e e  new mineralized zones were  located during t h e  1988 exploration program on 

t h e  Birch claims. Soil sampling and  induced polarization surveys conducted in 1988 

and  1990 indicate  t h a t  all of these  zones extend significantly beyond t h e  presently 

l imi ted exposures. T h e  Main Zone Massive Sulfide horizon discovered and  

invest igated by Barr ier  Reef Resources and  Esso Resources  between 1979 a n d  1984 

was more  precisely defined by t h e  1988 induced polarization survey. This survey 

also indicated t h a t  probably only one previous diamond drill hole drilled by Esso 

in te r sec ted  t h e  Main Zone Massive Sulfide horizon. The  potential  of th is  zone 

remains  largely untested. A well defined s t r i k e  length  of 400 m e t e r s  is indicated 

and t h e  faul ted western  extension of t h e  Main Zone Massive Sulfide horizon may  b e  

o f f s e t  t o  t h e  south. 

A diamond drilling program consisting of nine holes of IAX core  (thinwall s tandard 

but of B Q  equivalent size) fo r  a to ta l  of 309.5 m (1,015 ft.) were  drilled th is  year. 

C o n t r a c t  services  were  provided by Cancor  Drilling of Courtenay,  B.C. Table  3 is 

a summary of t h e  drilling in  t h r e e  major areas: 

TABLE 3 

1990 Drill Hole Summary 

Hole Length 
No. Strike Dip (m) Target 

Exhalative zone 
Exhalative zone 
Exhalative zone 
Exhalative zone 
Exhalative zone 
Exhalative zone 
L6+00W IP Chargeabil i ty high 
L6+00W IP Chargeabil i ty high 
IP Chargeabil i ty high and  
backhoe t rench  CIA" grid) 

T h e  t h r e e  mineralized k e a s  discovered in 1988 and  t h e  Main Zone Massive Sulfide 

horizon exhibit  four d is t inct  types  of mineralization. The most  significant of t h e  

showings found in 1988 is t h e  exhalative band loca ted  in t h e  western portion of t h e  



property a t  Line 8+60W sta t ion 20+70N ( ~ i g .  4 and  6) This showing is exposed in a 

t e n  m e t e r  long trench.  A 0.3 m t o  1.2 m thick white quartz-carbonate Exhalative 

Unit occurs  in  a n  intensely sheared zone. The  Exhalative Unit is well mineralized 

with coarse  grained galena, sphaleri te,  chalcopyr i te  and pyrite. I t  is overlain by 

se r ic i t i c  and quar tz-ser ic i te  schists  and  underlain by se r ic i t e  schists. The e n t i r e  

ou tc rop  and soils above t h e  ou tc rop  a r e  intensely manganese stained.  The a t t i t u d e  

of t h e  Exhalative Band is  0550125O NW. Highly anomalous soil samples taken along 

Lines 8W and 9W indicate  t h a t  t h e  zone extends  along s t r ike  for  a distance of 

approximately 100 meters .  Rock chip samples  t aken  across  t h e  sect ion of all rock 

types  f rom t h e  hanging wall t o  t h e  footwall  a r e  summarized below: 

Sample 
No. 

TABLE 4 

1990 Chip Samples from the Trench on the Exhalative Zone 

From 
(rn) - 
0.0 

1.2 

3.5 

4.5 

5.5 

6.5 

7.5 

8.5 

Rock Gold 
Description PPb 

Seric i te  schis t  5 0 

Qtz-Ser. schis t  3 0 

Rusty  schist  w q t z  85  
h carb  veinle ts  

Qtz-carb wls t rong py 45 

qtz-carb wls t rong py 120 
t r  malachi te  

qtz-carb wls t rong py 1 10 

qtz-carb wls t rong py 205 

qtz-carb wls t rong py 120 

Silver 
ppm 

1.8 

1 .o 

2.8 

2.6 

2.4 

9.4 

9 .O 

5.8 

Lead Zinc 
ppm E E  

Copper 
ppm 

248 

639 

303 

170 

292 

27 6 

59 5 

698 

A backhoe t r e n c h  at L8+00W, 21+00N was dug exposing deeply weathered bedrock 

a t  abou t  2.3 m e t e r s  depth. The following t ab le  outl ines samples  of rock chips 

col lected f rom t h e  t r ench  wall. 



s c h i s t  
v e r y  r u s t y  and broken 
some q u a r t z  f r a g m e n t s  
and c a r b o n a t e  v e i n l e t s  

10 9 8 7 6 5 4 3 2 1 
I I I I I I I I I I 

C 
t o p  of  bank 

o r i e n t a t i o n s  
c o n t a c t s  obscured  by 
w e a t h e r i n g  s c h i s t  
r u s t y  brown-red t o  t a n  c o l o u r e d  
b l a c k  v e r y  h e a v i l y  

wea the red  
w i t h  numerous 
empty p y r i t e  
cubes  

- 
LI 4 ------- 

-\ 
-+ 

s, s e r i c i t e  s c h i  -- 
minor f o l d i n g  f a u l t  
s c h i s  t o s i  t y  g  005 I 8 5  E 
a l l y  090 I 2 5  E 

1 t a n  - '  r u s c y  rocK 

\ q u a r t z - c & b o n a t e  zone -cuuered by l o c a l l y  p a t c h e s  of v e r y  and d e e p l y  
s t r o n g  t o  mass ive  p y r i t e  
c a r b o n a t e  v e i n l e t s  a t  random \ 

s e r i c i  t e  s c h i s t  
q t z - s e r i c i t e  s c h i s t  
035 I 1 5  NE s c h i s t o s i t v  s c h i s  t o s  i t y  
v e r y  r u s t y  s c h i s t o s e  - 065 I 2 8  NE 
s u r f  aces 
some d i s sem and 2-4 cm 
wide bands of  
p a r a l l e l  t o  
s c h i s  t o s i  t y  
I t .  g r e e n  
s t r o n g  j o i n t  
s e t  010 I 8 5  E 
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Sample 
No. 

51 1023 

51 1024 

51 1025 

TABLE 5 

L8 + OOW, 21+00N Trench  Samples  

Rock Description 

Ser ic i te  schist  - bottom of t h e  
t r ench  

Rusty  red heavily weathered 
quar t zose  mater ia l  

Grey-white weathered mater ia l  
w/ quar tz  vein f ragments  
approximately 1 m above 
t rench  bot tom 

T h e  majori ty of t h e  diamond drilling was 

Exhalative showing. 

Gold Silver 
ppb ppm 

Lead 
NE' 

5 8 

206 

42 

concen t ra ted  in t h e  

Zinc 
ppm 

60 

7 8 

8 

Copper  
ppm 

328 

1375 

37 

a r e a  of t h e  

Diamond drilling of t h e  Exhalative showing consisted of six IAX drill holes which 

a l l  in te r sec ted  significant widths massive pyr i te  with some minor chalcopyrite,  

sphaleri te and  galena (Figures 9 t o  1 I). The pyrite zones dip moderately t o  s teeply  

nor thwest  a n d  were  f r o m  1.5 t o  5.0 m thick in  drill core. These  holes were  drilled 

f rom t h r e e  di f ferent  set-ups along t h e  road wi th  two  holes on  e a c h  set-up. 

T h e  t w o  holes collared at L8+00W also in te r sec ted  a narrow, s teeply  dipping q u a r t z  

vein. This q u a r t z  vein does  not contain a n y  anomalous Au/Ag values. 

T h e  massive pyr i te  zones  a r e  modera te  t o  s t rongly  anomalous in gold, silver and  

copper and  weakly anomalous in  lead and  zinc. The  highest  values a r e  in hole 90-6 

where 1 108 ppb gold and  21.3 pprn silver over 1.9 m was intersected.  This is t h e  

hole neares t  t o  t h e  t r ench  on L8+00W tha t  re turned 1020 ppb gold and 10.0 ppm 

silver in a sample  of very  highly weathered bedrock. Also anomalous is t h e  5.2 m 

intersect ion in B90-2 wi th  1961 ppm Cu and 566 ppb gold over  this drill thickness. 

Holes B90-7 and  B90-8 were  drilled t o  t e s t  t h e  IP chargeabil i ty highs outlined on 

L6+00W. Hole B90-7 was t a rge ted  toward a resist ivity high coincident with a 
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chargeabil i ty high near  25+00N. The  hole in te r sec ted  chlori te-serici te schists  

healed by quar tz  in s o m e  a r e a s  and calcite/dolomite in others. This healing of 

f rac tu res  by calcite/dolomite i s  t h e  probable cause  of t h e  resist ivity high. The  

carbonate  did n o t  r e a c t  with acid  in t h e  field and was logged a s  gypsum. La te r  

petrographic evidence indicated i t  t o  b e  ca lc i t e  and  dolomite. Diamond drill hole 

B90-8 was drilled t o  check t h e  chargeabil i ty high t h a t  i s  indicated at  t h e  probable 

fau l t  s c a r p  at t h e  base  of t h e  slope of a small (6 m) hill. The  hole was drilled 

perpendicular t o  th is  slope t o  in te r sec t  t h e  s t ructure .  Neither of these  holes 

re turned anomalous values. 

The 1988 program outlined a n  induced polarization chargeabil i ty high on L1+00W 

a r e a  29+50N. Follow-up trenching and  sampling found a wide silicified bel t  

associated with rhyoli te breccia. This was  sampled and mapped by hand-dug pi ts  

t h a t  indicated increased pyrite associa ted with t h e  silicified sections. 

The "Au grid was  established in 1990 t o  sys temat ical ly  test th is  area.  The induced 

polarization survey indicates  a chargeabil i ty high in  t h e  a r e a  of t h e  hand dug pits  

on L3A near  2+50N and  L2A near 31+00N. 

A t rench  was  dug a long t h e  edge  of t h e  road through t h e  lower pa r t  of t h e  "A" grid 

t o  allow a more  continuous sample ac ross  t h e  silicified / rhyolite breccia zone. 

This zone was  sampled for  28.9 m with a 4.2 rn g a p  covered by overburden. This 

t rench i s  re la t ively  perpendicular t o  t h e  t r end  of known showings and allows a 

be t t e r  understanding of this a r e a  than f rom t h e  previous discontinuous hand-dug 

pits. Sample resul ts  f rom t h e  1990 t rench  a r e  shown in Table 6. 

TABLE 6 

Chip Samples in  t h e  "A" Grid Trench  

Sample From T o  Rock Gold Silver Lead  Zinc Copper 
No. (m) (m) - - Description ppb JZ!E WE E m  PPm 

51 1001 0.0 3.9 Chlorite-actinolite 4 5 0 .2  12 26 16 
schist  12001 100 NE 

511002 3.9 6.9 Quar tz i t e  with 10 0.2 38 8 2 
schis tosi t y  over- 
printed 







Sample 
No. 

51 1003 

51 1004 

51 1005 

51 1006 

51 1007 

51 1008 

51 1009 

51 1010 

No 
Sample 

51 101 1 

511012 

511013 

511014 

51 1015 

From 
(m> - 
6.9 

7.6 

8.3 

8.9 

9.4 

11 .o 

12.6 

13.7 

14.8 

19 .O 

20.1 

20.4 

20.6 

21.5 

TABLE 6 CONT'D 

Rock Gold 
Description ppb 

Quartzite w/ pyrite 
and possible arseno- 
pyrite 

Quartz vein 

Quartzite and q tz  
vein w/ pyrite 

Quar tz-sericite 
schist 

Quartz vein w/ pyrite 
quartz feldspar inter- 
bands small schist 
sections 

Quartz  w/ t r ace  
pyrite 

Quartz  flooded w/ 
5% pyrite 

Quartz vein (bull 
qtz, a t t i tude  
unavailable) 

Overburden 

Quartz & quartzi te  
(bull qtz  and 
quartz flooding) 

Quartz vein 

Schist 075O/600~ 

Quartz vein 
(contact parallel t o  
schist @ 0750/60°N 

Quartzite w/ cherty 
q tz  breccia fragments 

Silver 
ppm 

0.2 

0.2 

0.2 

0.2 

0.6 

0.2 

0.2 

0.2 

- 

0.2 

0.2 

0.2 

0.2 

0.2 

Lead 
ppm 

30 

4 0 

2 2 

7 8 

2 4 

32 

10 

14 

- 

10 

28 

2 

5 4 

2 

Zinc 
ppm 

14 

26 

8 

92 

14 

4 

4 

2 

- 

2 

2 

106 

8 

6 

Copper 
ppm 

1 

1 

1 

3 

5 

2 

3 

1 

- 

2 

2 

3 

6 

6 



TABLE 6 CONT'D 

Sample  F r o m  T o  Rock Gold Silver Lead Zinc Copper  
No. (m) (m) Description p p b ~ ~ ~ m ~  - - 

511016 22.9 23.9 Quar tz i t e  w/ cher ty  5 0.2 18 6 3 
quar tz  breccia  
f ragments  

511017 23.9 25.0 Ser ic i t e sch i s t  10 0.2 26 18 10 
(1 150/150N 
schistosity) 

51 1018 25.0 25.5 Quar tz  vein 5 0.2 58 14 3 

511019 25.5 27.3 T a n s e r i c i t e s c h i s t  5 0.2 48 32 8 

51 1020 27.3 27.8 Quar tz  vein 5 0.2 24 18 3 

511021 27.8 28.9 Ser ic i t e sch i s t  10 0.2 24 22 5 
(par tially buried) 

Overburden exposed in t h e  bot tom of t h e  t r e n c h  beyond 28.9 meters.  

Also a smal l  p i t  (see Figure 7) was  dug t o  bedrock along t h e  main logging haul road. 

TABLE 7 

Pit at 4+25A, 3+25N 

Sample  Rock Gold Silver Lead  Zinc Copper  
No. Description p p b E W E ~ m E  

51 1022 G r a b  Ser ic i te  schist  w/ minor 5 5 0.2 20 50 4 
pyrite and s t rong rusty 
soil c a p  

Diamond drill hole B90-9 was drilled a t  a n  az imuth  of 2800 t o  investigate t h e  t r end  

outlined in t h e  t rench,  pits and IP geophysics. This hole in tersected ser ic i te  schists  

with a sect ion of quar tz  veinlets and silicification from 27.0 t o  31.5 m (Figure 14). 

Coarse  gra ined pyr i te  in quar tz  veinlets occurs  f rom 28.8 t o  29.4 m. This hole does 

not  contain a n y  anomalous mineral values. 





Kuroko-type volcanogenic massive sulfide o r e  deposits  form in submarine caldera  

environments. The  deposits  a r e  formed at t h e  mixing point of cold seawater  and 

fissure-fed hydrothermal fluids. The  e lements  t h a t  fo rmed  t h e  o r e  deposits a r e  

derived from t h e  leaching of surrounding volcanic and sedimentary  rocks by 

descending s e a w a t e r  and magmat ic  fluids. Due t o  t h e  f requent ly  episodic na tu re  of 

t h e  fissure openings combined with sealing by meta l  precipitat ion from ascending 

fluids, the re  i s  o f ten  more  than  o n e  o r e  deposit  o r  mineral  zone within a region o r  

s t ra t igraphic  interval .  Also because of changes in t h e  deposition, due t o  changing 

fluid composition with t i m e  and  sub-surface a l tera t ion of previously deposited 

minerals, t h e s e  deposits  can have a variety of mineral  assemblages. 

Kuroko deposits  have a large  number of typical  o r e  types. Kuroko o r e  (black ore) is 

a f ine  grained sphalerite-galena-pyrite and  bar i t e  r ich o r e  and  fo rms  as "chimneys" 

and f ine  l ayers  above and  ad jacen t  t h e  hydrothermal vents. La te r  tec tonic  

movement during l a t e  and post deposition commonly due t o  rhyolite dome 

format ion o f t e n  cause  breccia ted and synsedimentary deformat ion textures. As 

l a t e r  fluids continue t o  r ise through t h e  ea r ly  mineralization,  t h e  overlying rocks 

insula te  t h e  lower portions of t h e s e  deposits  t o  allow higher temperatures.  These 

higher t empera tu res  and l a t e r  fluids a r e  part ial ly responsible fo r  recrystall ization 

t o  coarser grained black o re ,  t h e n  development of chalcopyrite-rich yellow o r e  and  

finally a pyrite r ich  ore. There  is also commonly a small  amount  of gold and  silver 

deposited with these  deposits, but separa te  precious-metal r ich  lenses within 

ce r ta in  s t ra t ig raph ic  in tervals  also occur.  

Multiple f issures feeding in to  these  caldera  environments can form several  isolated 

deposits  and  depending on t h e  length of t i m e  these  fissures remain hydrothermally 

ac t ive  a va r ie ty  of s t acked  o r e  lenses can form. These processes appear t o  have 

been ac t ive  in t h e  a r e a  of t h e  Birch claims. The  nex t  s t a g e  of exploration is t o  

loca te  t h e  associa ted sulfide lenses with g r e a t e r  economic significance and t o  look 

at t h e  l a te ra l  s t ra t igraphic  equivalents of t h e  known massive sulfides. 
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MASSIVE SULFIDE DEPOSITS 

FIG. 56. Idealized cross section of a typical Kuroko deposit. (From Sato. 1974. and Horikoshi 
and Sato, 1970.) 

- 

F r o m  Franklin, et. a l ,  1981 

PETROLOGY 

A preliminary f i f t een  specimen su i t e  was  examined i n  thin and  polished section.  

T h e  sui te  consisted of six massive pyri te,  four se r i c i t e  (muscovite) schis t ,  t w o  

chlor i te  schis t ,  two pervasive a l t e ra t ion  zones a n d  one  q u a r t z  vein. 

The  massive pyri te specimens  al l  a r e  charac te r i zed  by highly f rac tu red ,  irregular,  

l a rge  pyr i te  lenses which have many  very smal l  t o  0.8 mm angular gangue 

inclusions. Relatively,  uniformly disseminated 0.1 t o  0.4 mm long irregular blebs 

of chalcopyr i te  occur throughout t h e  pyr i te  lenses. Often t h e  chalcopyr i te  

preferential ly forms along microfractures .  In r a r e  instances,  t r a c e s  of pyrrhoti te 

occur  i n  t h e  chalcopyrite inclusion and  exhibi t  s t r a igh t ,  smooth grain boundaries. 

Sphaleri te con ten t  is  highly variable. I t  occurs  in  a l l  massive pyrite specimens bu t  

ranges  f rom microscopic t r a c e s  t o  severa l  percent  by volume. Specimens where  t h e  



chalcopyr i te  o r  sphaleri te content  i s  e levated (Samples B90-5, 19.2; B90-5, 18.1) 

t end  t o  form isolated larger  grains o r  lenses of these  minerals. The l a rger  

sphaler i te  grains and lenses a r e  charac te r ized  by abundant very small  (less than 

0.03 mm) elongated e longated grains of chalcopyrite.  

Commonly, t h e  massive sulfide zones a r e  associa ted with recrystall ized bladed (up 

t o  0.6 mm long) quar tz  and plagioclase gangue. This contras ts  with t h e  normally 

f iner  grained na tu re  of t h e  sulfide def ic ient  host  rocks where quar tz  grain s ize  

typically average around 0.1 mm in  diameter .  

GEOPHYSICS 

(Refer  t o  Induced Polarization Repor t  
by P. Walcott  fo r  details ,  in Appendix V) 

Previous geophysical work on t h e  property included a VLF EM survey completed 

over  t h e  main zone massive sulfide horizon by Barr ier  Reef Resources. This survey 

showed a very weak response. The  low northwesterly dip of t h e  zone,  in 

combination with t h e  nor th  sloping topography and  t h e  a c u t e  angle of t h e  Annapolis 

f i e ld  t o  t h e  zone,  resulted in very poor coupling a n d  therefore ,  weak response. A 

Horizontal  Loop EM survey by Esso Minerals was  relat ively f l a t ,  also possibly due 

t o  poor coupling. 

During June  of 1988 Gemstar  Resources  Ltd. conducted a n  Induced Polarization 

(I.P.) geophysical survey t o  b e t t e r  def ine  t h e  l imits of t h e  main zone massive 

sulfide horizon and t o  re-evaluate a weak anomaly generated by an  ear l ier  I.P. 

survey a t  t h e  nor th  end  of L 0+00 between s ta t ions  26+00N and 29+00N (Fig. 5). 

A crew from P e t e r  E. Walcott and Associates Ltd. also performed an  induced 

polarization survey between September  29 and  October  6, 1990. This was done in 

two  areas: t h e  "Att grid, where five l ines were  surveyed, and t h r e e  lines near  t h e  

Exhalative showing. 



The  dipole-dipole method was used with a 25 m e t e r  dipole and  measuring t h e  f i r s t  

t o  four th  separation.  T h e  apparent  chargeabil i ty and  resist ivity were  recorded and  

presented in contoured pseudo-sections. Also contoured plans of t h e  1988 d a t a  

combined with d a t a  f rom this project  were  compiled and  presented. 

The  survey was done over t h e  "A" grid t o  follow-up on a s t rong  chargeabil i ty 

response on l ine 1W from t h e  1988 survey and t o  cover  t h e  a r e a  of a series of p i ts  

in a silicified q u a r t z  r ich zone. Resul ts  indicate  t h a t  a moderate  t o  s t rong  

chargeabil i ty response t rends  towards  t h e  northwest,  a similar t r end  t o  t h e  ser ies  

of pits dug in 1988. This t r end  goes through line 3+00A near  2+25, and  line 2+00A 

near 3+00. This anomaly i s  t h e  t a r g e t  drilled in hole B90-9. 

Induced polarization was  also done over  t h e  projected extension of t h e  Exhalative 

zone. T h e  equipment  fai led on t h e  l a s t  day due  t o  rain and snow and  only part ial  

coverage of th is  a r e a  is available. Line 7+00W was extended t o  t h e  south t o  

de te rmine  t h e  e x t e n t  of a chargeabil i ty high f rom 16+25N t o  19+25N. This i s  west  

of t h e  main zone massive sulfide zone and  may b e  a n  extension of this zone. 

There  is  a se r ies  of higher responses near  21+00N on L8+00W (undefined due t o  

incomplete data),  21+25N on L7+00W and 22+00 on L6+00. This response could be 

t h e  eas te r ly  extension of t h e  Exhalative showing t h a t  was drilled t o  t h e  west  in th is  

project  . 

High chargeabil i t ies with low resist ivity between 23+00 and 23+75N on L7+00W and  

24+75 and 25+50N on L6W also occur. T h e  high resist ivity on L6W near  25+00N 

could be  due t o  quar tz  o r  calcite/dolomite healed f r a c t u r e s  encountered in hole 

B90-7. Drill hole 890-8 was drilled t o  t e s t  t h e  o ther  p a r t  of th is  chargeabil i ty 

response. 



SOIL GEOCHEMISTRY 

A limited program of  soil geochemistry was performed in 1990 along lines L6+00W 

and L7+00W. These  lines were  chosen t o  t e s t  t h e  possible extension of soil 

geochemistry anomalies f rom L8+00W and L9+00W defined during t h e  1988 

program. Also L6+00W was extended t o  t e s t  t w o  induced polarization chargeabil i ty 

highs defined in th is  program. Sample collection is  described in t h e  field 

procedures sections. 

During t h e  1988 field program, a determinat ion of anomalous values in  soil was 

determined t o  be: 

TABLE 8 

Soil Anomaly Strength Chart 

Anomaly Strength - Gold Silver Lead - Zinc 

Background 10 P P ~  1.2 ppm 15 - 50 ppm 5 0 -  125 ppm 

Weak anomaly 10 - 40 ppb 1.2 - 2 ppm 50 - 70 ppm 125 - 140 ppm 

Moderate s t reng th  40 - 100 ppb 2 - 4 pprn 70  - 100 pprn 140 - 400 pprn 

High s t rength  anomaly 100 ppb 4 PPm 100 ppm 400 ppm 

Not  enough copper analyses a r e  available t o  de te rmine  anomalous values. 

The  Exhalative zone is r e f l ec ted  by a s t rong gold-in-soil anomaly within a broad 

lead and z inc  halo  which extends  downslope t o  t h e  northwest.  The  gold-in-soil 

anomaly does n o t  appear  t o  extend t o  L7+00W, but a broad zone of lead, zinc and  

silver anomalies a r e  discontinuously located between 20+60N and 21+30N. Also on 

L6+00W at 22+30N and 22+40N a r e  coincident anomalous lead,  zinc and silver 

values with up t o  1500 pprn z inc  and 9.5 pprn silver. These  a r e  roughly coincident 

with a high induced polarization conductor. The l ack  of a gold and  copper values in 

these  a r e a s  suggest  t h a t  they  a r e  a separa te  zone. This may  be  re la ted t o  t h e  

silver, lead and  zinc soil anomaly near L8+00W -21+60N which possibly ref lects  a 



base metal  r ich ('!black ore") horizon of a typical  Kuroko-type volcanogenic 

massive sulfide zone t h a t  o f ten  occur strat igraphically above t h e  pyrite- 

chalcopyrite ("yellow ore") horizon. These  sulfide horizons have been known t o  be 

separated by f ine  tuffaceous  bands at o ther  volcanogenic massive sulfide deposits. 

T h e  anomalous values on L7+00W near  20+10N in gold, copper,  l ead  and z inc  do not  

appear t o  have any  continuity t o  o ther  areas.  

Line 6+00W near  26+00N has  enhanced gold anomalous values and  a broad zinc 

anomaly with s c a t t e r e d  moderate  lead and silver values. This a r e a  should be 

followed-up t o  de te rmine  t h e  e x t e n t  and significance of t h e s e  values. 

CONCLUSIONS AND RECOMMENDATIONS 

Polymetall ic but mostly pyrit ic massive sulfide mineralization occurs  in  several  

a r e a s  within t h e  Birch claims. Two of these  zones, t h e  Main Zone Massive Sulfide 

and  t h e  Exhalative Zone Massive Sulfide have been partially investigated by 

diamond drilling. These  zones appear t o  have considerable s t r ike  length and  down- 

d ip  continuity. Only very l imited drill t e s t ing  h a s  been completed and  considerably 

more  work is  warranted t o  evaluate  t h e  gold potential  of these  zones. 

T h e  highly varied and  rapidly changing n a t u r e  of t h e  volcanogenic massive sulfide 

t a r g e t s  in  general ,  both in a l a te ra l  and ver t ica l  s t ra t igraphic  sense, suggest  t h a t  

many o ther  t a r g e t s  remain t o  b e  t e s ted  on  t h e  Birch claims. These t a r g e t s  a re  

indicated by t h e  anomalous induced polarization and geochemical surveys 

conducted t o  date .  

T h e  following programs a r e  recommended t o  fu r the r  explore  t h e  property. 

1) Complete  t h e  geological mapping of t h e  property using t h e  orthophoto with 

a t t en t ion  t o  t h e  northern and  western portions of t h e  claims. 



2) Extend t h e  induced polarization geophysics t o  fill-in t h e  gap  between L3W 

and L7M south of t h e  baseline, with t h e  intention of following up on t h e  t r end  

between t h e  Main Zone Massive Sulfide and  t h e  anomaly on Line 7W. Within 

th is  a rea  is  t h e  semi-massive sulfide zone discovered in 1988. 

3) Soil geochemistry is required t o  follow-up t h e  Line 7W IP anomaly and  

de te rmine  continuity south of t h e  baseline f rom Line 3W t o  Line 8W. This 

will also def ine  t h e  semi-massive sulfide zone discovered in 1988. Also Lines 

L6W t o  LlOW should be  extended o u t  t o  29+00N t o  follow-up on  t h e  enhanced 

soil values on t h e  northerly end of L6W and b e t t e r  define t h e  Exhalative 

showing. 

4) Backhoe trenching of t h e  IP and soil anomaly on Line 8W from 21+50 t o  

22+00N. Also ex tend  t h e  backhoe t rench  (now backfilled) over  t h e  Exhalative 

showing on Line 8W t o  fully understand t h e  bedrock geometrics.  Backhoe 

t renching of t a r g e t s  defined by t h e  IP program t o  t h e  south of t h e  baseline. 

Phase 111 (contingent on Phase  I results) 

Diamond drilling of favourable t a r g e t s  following Phase  I work. 



COST ESTIMATE OF FUTURE WORK 

Phase I1 

1) Geological mapping and  supervision 

2) Induced Polarization (L3W t o  L7W) 

3) Soil sampling and  line cut t ing 

4) Backhoe t renching 

5 )  Analytical  

Total Phase I 

Phase I11 

Diamond drilling (5,000 f e e t  of drilling) - a l l  in c o s t  

Geological supervision and  core  logging 

Analytical  

Total Phase I1 

TOTAL PHASES I & I1 

espectf  y', mit ted ,  

i 

Sean P. Butler ,  B.Sc. 
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STATEMENT OF QUALIFICATIONS 

I, JOHAN T. SHEARER, of 1498 Columbia Avenue, in t h e  Ci ty  of P o r t  Coquit lam, 
in t h e  Province of British Columbia, do hereby cert ify:  

I a m  a gradua te  of t h e  University of British Columbia, B.Sc. (1973) in Honours 
Geology and  t h e  University of London, Imperial College (M.SC. 1977). 

I have over  20 years  of experience in exploration for  base and  precious meta l s  
in t h e  Cordil lera of Western North Amer ica  with such companies a s  McIntyre 
Mines Ltd., J.C. Stephen Explorations Ltd., Carolin Mines Ltd. and  TRM 
Engineering Ltd. 

I a m  a fellow in good standing of t h e  Geological Association of Canada 
(Fellow No. F439). 

I a m  a n  independent consulting geologist employed since December  1986 by 
New Global Resources Ltd. at 548 Bea t ty  S t ree t ,  Vancouver, British 
Columbia. 

I a m  a co-author of a repor t  en t i t l ed  "Geological, Geochemical ,  Geophysical 
and  Diamond Drilling Repor t  o n  t h e  Birch 1-5 Claims, British Columbia," 
da ted  November 12, 1990. 

I have visi ted t h e  property in May 1987, August 1988, August 1989 and 
October  1990 and  carr ied out  geological mapping, drill co re  logging and  
sample collection. I a m  familiar  with t h e  regional geology and  geology of 
nearby properties. I have become familiar  with t h e  previous work conducted 
on t h e  Birch property by examining in  deta i l  t h e  available reports,  plans and  
sections,  a n d  have  discussed previous work with persons knowledgeable of t h e  
area.  

I do n o t  own o r  expec t  t o  receive a n y  in te res t  (direct ,  indirect  o r  contingent)  
in t h e  property described herein nor in  secur i t ies  of Gemstar  Resources or 
Foundation Resources in respec t  t o  services  rendered in preparation of this 
repor t .  

I consent t o  author ize  t h e  use of t h e  a t t a c h e d  repor t  and  my name in t h e  
company's S t a t e m e n t  of Material  F a c t s  o r  o ther  public document. 

v 
.T. s h e a r e r ,  M. Sc., F.G.A.C. 
ecember  12, 1990 



STATEMENT OF QUALIFICATIONS 

I, SEAN P. BUTLER, of t h e  C i t y  of Vancouver, in  t h e  Province of 

British Columbia, do hereby ce r t i fy  that:  

1) I a m  a gradua te  of t h e  University of British Columbia (1982) with a 

Bachelor of Science in Geology (B.Sc.). 

2) I have pract ised my profession as a n  exploration geologist 

continuously since graduation. 

3) I have examined a l l  pert inent r epor t s  on t h e  Birch 1 t o  5 claims and 

supervised t h e  line cutt ing,  trenching,  diamond drilling, soil sampling 

and  did t h e  geological mapping and  core  logging on t h e  1990 project. 

DATED at Vancouver, th is  12th  day of December ,  1990. 

SEAN P. BUTLER, B.Sc. 
December  12, 1990 
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STATEMENT OF COSTS 

1990 WORK ON BIRCH 1-5 CLAIMS 

Wages and Benefits 
J.T. Shearer, Geologist, 42 days a t  $300 per day 
M. McClaren, Geologist, 26 days a t  $300 per day 
S.P. Butler, Geologist, 50 days a t  $300 per day 
S.L. Shearer, Prospector, 14 days a t  $175 per day 
D. Cromarty, Core Splitter, 7 days a t  $225 per day 

Sub-total 

Transportation 
Red Hawk 4-wheel drive rental 
Ford 150 4x4 rental 
Gasoline and highway tolls 

Supplies 
Food 
Propane 

Accommodations and Meals 

Communications (radio and land phone) 

Field Supplies 

Induced Polarization Survey (P. W alcott & Assoc.) 

Computer Rental, Software Rental and Programming 

Topographic Mapping dc Orthophoto (Eagle Mapping Services L td.) 

Thinsection Preparation (Vancouver Petrographics ~ t d . )  

Analytical (Chemex Labs Ltd.) 

Diamond Drilling (Cancor Drilling) 

Backhoe Trenching (D. Richie ~ogg ing)  

Reproduction & Word Processing 

Report Preparation 

Filing Work (Fees) 

Sub-total 

Grand Total 
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LIST OF PERSONNEL AND DATES WORKED 

Name Position Address Dates Worked 
Birch 1-5 

S.P. Butler 

J.T. Shearer 

M. McClaren 

S. Shearer 

D. Cromarty 

Project 
Geologist 

Senior 
Geologist 

Senior 
Geologist 

Linecutter 
Sampler 

Core 
Split ter 

2657 W. 2nd Ave. 
Vancouver, B.C. 

1498 Columbia Ave. 
Port  Coquitlam, B.C. 

548 Beat ty  S t ree t  
Vancouver, B.C. 

3345 Mason Avenue 
Port  Coquitlam, B.C. 

634 Wallace S t ree t  
Hope, B.C. 

Sept 19, 24-30; 
Oct  1-19, 23; 
NOV 1, 2, 6-9, 
13-16, 19-23, 26-30; 
Dec 3-7, 11, 12 
(Total 55 days) 

Sept 17(Y2), 18(Yz), 19(K), 
24(%), 25-30; 
Oct  1, 5, 6-20, 23, 24, 25; 
Nov 1, 2, 10, 12-16, 19-22; 

(Total 45 days) 

Sept  26-30; 
Oct  1, 5, 6-13, 23, 24, 25; 
Nov 1, 2, 5, 6, 16, 17; 
Dec 6 
(Total '26 days) 

Sept 24-30; 
Oct  1-7 
(Total 14 days) 

Oct  14-20 
(Total 17 days) 
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Chemex Labs Ltd. To: NEW GLOBAL RESOURCES 

548 BEATTY ST. 
Analytical Chem~sts ' Geochemwts Registered Assayers VANCOUVER, BC 
212 Brooksbank Ave , North Vancouver V6B 2L3 

British Columbia, Canada V7J 2C1 
PHONE: 604-984-0221 

1 CERTIFICATE A9026680 

NEW GLOBAL RESOURCES 

Project: BIRCH 
P.O. # : 

Samples submitted to our lab in Vancouver, BC 
This report was printed on 21-NOV-90. 

I SAMPLE PREPARATION I 
CHEMEX 
CODE 

The 32 element ICP package is suitable for 
trace metals in soil and rock samples. 
Elements for which the nitric-aqua regia 
digestion is possibly incomplete are: Al, 
Ba, Be, Ca, Ct, Ga, K, La, Mg, Na, Sr, Ti, 
T1, W. 

205 
294 
238 

Comments: 

NUMBER 
SAMPLES 

;HEMEX 
CODE 

100 
922 
921 
923 
924 
925 
92 6 
927 
928 
929 
930 
931 
932 
933 
951 
934 
935 
93 6 
93 7 
938 
939 
940 
941 
942 
943 
958 
944 
945 
946 
947 
948 
949 
950 

DESCRIPTION 

146 
146 
146 

IUMBER 
AMPLES 

146 
146 
146 
146 
14 6 
14 6 
146 
146 
146 
146 
146 
146 
146 
146 
146 
14 6 
146 
146 
146 
14 6 
14 6 
146 
146 
14 6 
14 6 
14 6 
146 
146 
146 
146 
14 6 
146 
146 

Geochem ring to approx 150 mesh 
Crush and split (0-10 pounds) 
NITRIC-AQUA ReGIA DIGESTION 

ANALYTICAL PROCEDURES 

DETECTION UPPER 
DESCRIPTION METHOD LIMIT LIMIT 

Au ppb: Fuse 10 g sample 
Ag ppm: 32 element, soil & rock 
Al %: 32 element, soil & rock 
As ppm: 32 element, soil & rock 
Ba ppm: 32 element, soil & rock 
Be ppm: 32 element, soil & rock 
Bi ppm: 32 element, soil & rock 
Ca %: 32 element, soil & rock 
Cd ppm: 32 element, soil & rock 
Co ppm: 32 element, soil & rock 
Cr ppm: 32 element, soil & rock 
Cu ppm: 32 element, soil & rock 
Fe %: 32 element, soil & rock 
Ga ppm: 32 element, soil & rock 
Kg ppm: 32 element, soil & rock 
K %: 32 element, soil & rock 
La ppm: 32 element, soil & rock 
Mg %: 32 element, soil & rock 
Mn ppm: 32 element, soil & rock 
Mo ppm: 32 element, soil & rock 
Na %: 32 element, soil & rock 
Ni ppm: 32 element, soil & rock 
P ppm: 32 element, soil & rock 
Pb ppm: 32 element, soil & rock 
Sb ppm: 32 element, soil & rock 
Sc ppm: 32 elements, soil & rock 
Sr ppm: 32 element, soil & rock 
Ti %: 32 element, soil & rock 
Tl ppm: 32 element, soil & rock 
U ppm: 32 element, soil & rock 
V ppm: 32 element, soil & rock 
W ppm: 32 element, soil & rock 
Zn ppm: 32 element, soil & rock 

FA-AAS 
ICP -AEs 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-Aes 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP -AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 



1 1 - 1  1 
Page Number : 1 
Total Pages: 2 
Invoice Date: 23-NOV-90 
Invoice No. : 1-9026846 
P.O. Number : NONE 

I 

To: NEW GLOBAL RESOURCES Chemex Labs Ltd. 548 BEATTY ST. 
VANCOUVER. BC Analytical Chemists 'Geochemists ' Registered Assayers 

212 Brooksbank Ave., North Vancouver 
British Columbia, Canada V7J 2C1 
PHONE: 604-984-0221 Project : BIRCH 

Comments: 

I 
- -- 

CERTIFICATE OF ANALYSIS A9026846 

SAMPLE 
DESCRIPTION 

PREP 
CODE 

238 



Chemex Labs Ltd. 
Analyt~cal Chern~sts Geochern~sts ' Reg~stered Assayers 
212 Brooksbank Ave., North Vancouver 
British Columb~a, Canada V7J 2C1 
PHONE: 604-984-0221 

1 S M U  
DESCRIPTION 

I i I 1 1 1 - 1  - 7  - 1 
To: NEW GLOBAL RESOURCES Page Number : 1-A 

Total Pages : 1 
548 BEATTY ST. Invoice Date: 21-NOV-90 
VANCOUVER, BC Invoice No. : 1-9026679 

Project : BIRCH 
Comments: 

P.O. Number 

CERTIFICATE OF ANALYSIS A9026679 
I 

Auppb Ag A l  As Ba Be B i  Ca Cd Co Cr Cu Fe Ga Hg K ~a ~g MII 

FA+AA PPm % ppm pFm ppm FW % p p  p p  p ~ m  p p .  % prn p p  % P P  % FP 

CERTIFICATION: , 



ChemexLabsLtd. 
Analytical Chemists ' Geochem~sts ' Registered Assayers 
212 Brooksbank Ave., North Vancouver 
British Columbia, Canada V7J 2C1 
PHONE: 604-984-0221 

DESCRIPTION 

11001 
11002 
11003 
11004 
11005 

To: NEW GLOBAL RESOURCES 

548 B E A m  ST. 
VANCOUVER, BC 
V6B 2L3 

Project : BIRCH 
Comments: 

1 - 1 " - 1  ' 

Page Number : 1-B 
Total Pages : 1 
Invoice Date: 21-NOV-90 
Invoice No. : 1-9026679 
P.O. Number : 

- 

CERTIFICATE OF ANALYSIS A9026679 
I 

PREP Mo Na N i  P Pb Sb Sc Sr T i  T1  U V W En 
CODE pFaa 8 P P P P " ' P P ~ P ~ F F  % P P F F P P m P P P P m  

205 294 < 1 0.02 4 300 12 < 5 1 7<0.01 < 1 0  < 1 0  4 < 10 26 
205 294 3 0.03 3 60 38 < 5 1 6<0.01 < 1 0  < 1 0  5 < 10 8 
205 294 13 0.05 2 90 30 < 5 1 11<0.01 < 1 0  < 1 0  8 < 10 14 
205 294 52 0.04 3 150 40 < 5 1 5<0.01 < 1 0  < 1 0  3 < 10 26 
205 294 49 0.09 1 20 22 < 5 1 6<0.01 < 1 0  < 1 0  6 < 10 8 



Chemex Labs Ltd. 
Analytical Chemists Geochemists Registered Assayers 
212 Brooksbank Ave., North Vancouver 
British Columbia, Canada V7J 2C1 
PHONE: 604-984-0221 

To: NEW GLOBAL RESOURCES 

548 B E A m  ST. 
VANCOUVER, BC 
V6B 2L3 

Project : BIRCH 
Comments: 

Page Number : 1 -A 
Total Pages : 4 
Invoice Date: 21-NOV-90 
Invoice No. : 1-9026680 
P.O. Number : 

CERTIFICATE OF ANALYSIS A9026680 

I I 

I l l  

CERTIFICATION: 

A u p p b  Ag Al As Ba Be Bi Ca Cd Co Cr Cu Fe Ga Hg K La Mg Mn 
FAtAA ppm % wm P P  Ppm pPn % ~ ~ ~ P P m  % P P m p  % k'P % P p  

35 2.2 0.34 205 10 < 0.5 < 2 8.99 2.0 4 61 179 2.92 < 1 0  < 1  0.04 < 1 0  4.55 6790 
150 1.0 0.42 330 10 <0.5 < 2  7.07 6.5 4 47 205 8.08 < l o '  < 1  0.03 < 1 0  3.43 4150 
505 2.2 0.66 1535 < 1 0  <0.5 10 0.88 <0.5 7 49 1885>15.00 < 1 0  < 1 < 0 . 0 1  < 1 0  0.80 1065 
630 4.0 0.27 1425 < 10 < 0.5 28 0.99 2.5 2 48 1485 >15.00 < 10 < 1 0.01 < 10 0.50 720 
570 5.4 0.26 1475 < 1 0  <0.5 22 0.38 4.5 2 62 1710 >15.00 < 10 < 1 0.01 < 10 0.23 285 

PREP 
CODE 

I 

205 

205 

294 
205294 
205294 

294 
205294 



Chemex Labs Ltd. 
Analytical Chemists ' Geochemists ' Registered Assayers 
212 Brooksbank Ave., North Vancouver 
British Columbia. Canada V7J 2C1 
PHONE: 604-984-0221 

To: NEW GLOBAL RESOURCES 

548 B E A m  ST. 
VANCOUVER, BC 
V6B 2L3 

Project : BIRCH 
Comments: 

Page Number : 1-B 
Total Pages : 4 
Invoice Date: 21-NOV-90 
Invoice No. : 1-9026680 
P.O. Number : 

CERTIFICATE OF ANALYSIS A9026680 
I 

CODE 1 

I I 

CERTIFICATION: 



I 

To: NEW GLOBAL RESOURCES 

548 B E A m  ST. 
VANCOUVER, BC 

CERTIFICATION: A>. /5--/? - + 
/ 

Page Number : 2-A 
Total Pages : 4 
Invoice Date: 21-NOV-90 
Invoice No. : 1-9026680 

Chemex Labs Ltd. 
Analytical Chemists Geochemists ' Registered Assayers 

P.O. Number : 2 12 Brooksbank Ave., North Vancouver 
British Columbia, Canada V7J 2C1 
PHONE: 604-984-0221 Project : BIRCH 

Comments: 

CERTIFICATE OF ANALYSIS A9026680 
I I - 

SAMPLE 
DESCRIPTION 

PREP Auppb Ag Al As Ba Be Bi Ca Cd Co Cr Cu Fe Ga Hg K La Mg Mn 
CODE FAtAA ppm % PF)m PF" p p m  pFan % P F " F P " p F P "  % F ' P P P '  % P P  % P P  

205294 760 2.2 0.83 815 < 1 0  <0.5 60 0.53 1.0 28 158 2430 >15.00 < 10 < 1 < 0.01 < 10 1.28 780 
205 294 785 4.2 0.66 835 10 <0.5 106 0.75- 1.0 34 108 2720>15.00 < 1 0  < 1  0.01 < 1 0  1-00 675 
205294 120 2.4 2.63 145 100 <0.5 14 1.81 3.0 17 238 342 7.01 < 1 0  < 1  0.28 < 1 0  2.52 740 
205 294 45 1.4 2.63 60 90 < 0.5 2 1.19 1.5 13 100 166 4.40 < 1 0  < 1  0.28 10 2.30 685 
205 294 100 1.2 1.90 110 80 < 0.5 12 1.49 1.0 10 198 400 6.94 < 1 0  < 1  0.22 < 1 0  1.94 830 



Chemex Labs Ltd. 
Analytical Chemists Geochemists Registered Assayers 
21 2 Brooksbank Ave.. North Vancouver 
British Columbia, Canada V7J 2G1 
PHONE: 604-984-0221 

SAMPLE 
DESCRIPTION 

1 1 1 - 1 - 1  " 

To: NEW GLOBAL RESOURCES Paae Number : 2-B 

548 B E A m  ST. 
VANCOUVER, BC 
V6B 2L3 

Tohl Pages: 4 
Invoice Date: 21-NOV-90 
Invoice No. : 1-9026680 
P.O. Number : 

Project : BIRCH 
Comments: 

CERTIFICATE OF ANALYSIS A9026680 

PREP Mo Na Ni P Pb Sb Sc Sr Ti T1 U V W Zn 
CODE P p  % P ~ P I J m P P p P m ~ F v  8 F P ~ p P m P ~ m  

205 294 < 1 < 0.01 9 370 172 < 5 4 14 < 0.01 30 <-lo 14 < 10 230 
205294 < 1 < 0 . 0 1  5 290 214 < 5 3 19<0.01 30 < 1 0  13 < 1 0  296 
205 294 < 1 0.08 9 350 186 < 5 6 51<0.01 (10 < 1 0  37 10 788 
205 294 < 1 0.06 6 360 218 < 5 5 39 < 0.01 < 10 < 10 33 10 428 
205 294 < 1 0.04 4 310 144 < 5 4 40<0.01 < 1 0  < 1 0  24 20 378 

CERTIFICATION: 

Lf 



Chemex Labs Ltd. 
Analytical Chemists ' Geochemists ' Registered Assayers 
212 Brooksbank Ave., North Vancouver 
British Columbia, Canada V7J 2C1 
PHONE: 604-984-0221 

To: NEW GLOBAL RESOURCES 

548 BEAlTY ST. 
VANCOUVER. BC 

Project : BIRCH 
Comments: 

Page Number : 3-A 
Total Pages : 4 
Invoice Date: 21-NOV-90 
Invoice No. : 1-9026680 - .. 

P.O. Number : 

CERTIFICATE OF ANALYSIS A9026680 
I r I 1 SWY 
DESCRIPTION 

Auppb Ag Al As Ba Be Bi Ca Cd Co Cr Cu Fe Ga Hg K La Mg Mn 
FA+M PPm % ppm P P  ppm pFcn % p F c n P P " ' P P p p m  % PPm P P  % ppm % PPP 

35 0.2 0.72 85 20 <0.5 < 2  3.73 1.0 24 34 88 5.49 < 1 0  < 1  0.06 < 1 0  2.03 2120 
< 5  0.2 3.10 130 50 <0.5 < 2  3.15 1.0 41 325 74 7.08 (10 < 1  0.07 < 1 0  3.25 1630 
20 0.6 3.33 90 90 <0.5 < 2  1.18 0.5 34 210 285 8.39 < 1 0  < 1  0.14 10 2.13 1370 
< 5  0.2 3.34 55 70 <0.5 < 2  3.24 <0.5 32 204 63 7.17 < 1 0  < 1  0.10 < 1 0  3.23 1480 
< 5 0.2 2.64 25 100 <0.5 < 2  4.28 0.5 32 180 59 6.97 < 1 0  < 1  0.16 < 1 0  3.03 1275 

CERTIFICATION: 
1 



Chemex Labs Ltd. 
Analytical Chemists Geochemists ' Registered Assayers 
212 Brooksbank Ave., North Vancouver 
British Columbia, Canada V7J 2C1 
PHONE: 604-984-0221 

To: NEW GLOBAL RESOURCES 

548 BEA'TTY ST. 
VANCOUVER, BC 
V6B 2L3 

Project : BIRCH 
Comments: 

Page Number : 3-8 
Total Pages : 4 
Invoice Date: 21 -NOV-90 
Invoice No. : 1-9026680 
P.O. Number : 

CERTIFICATE OF ANALYSIS A9026680 
I I 

CERTIFICATION: 

SAMPLE 
DESCRIPTION 

511181 
511182 
511183 
511184 
511185 

Mo Na Ni P Pb Sb Sc Sr T i  T1 U V W Zn 
PFm % P ~ P I ' m ~ p p m p p a ~  % ~ ~ P P m ~ P P m  

< 1 0.02 15 580 24 < 5 3 87<0.01 < 1 0  < 1 0  13 10 128 
< 1 0.04 183 1400 22 < 5 8 68<0.01 < 1 0  < 1 0  86 10 278 
2 0.09 109 2950 6 < 5  7 54<0.01 10 < 10 63 10 178 

< 1 0.06 93 1860 10 < 5 10 81 < 0.01 < 10 < 10 79 10 168 
< 1 0.07 88 1700 20 < 5 8 111<0.01 < 1 0  < 1 0  64 10 128 

PREP 
CODE 

205 
205 
205 
205 
205 

294 
294 
294 
294 
294 



Chemex Labs Ltd. 
Analytical Chemists ' Geochemists ' Registered Assayers 
212 Brooksbank Ave., North Vancouver 
British Columbia, Canada V7J 2C1 
PHONE: 604-984-0221 

To: NEW GLOBAL RESOURCES 

548 BEArPl ST. 
VANCOUVER. BC 

Project : BIRCH 
Comments: 

Page Number : 4-A 
Total Pages : 4 
Invoice Date: 21-NOV-90 
Invoice No. : 1-9026680 
P.O. Number 

CERTIFICATE OF ANALYSIS A9026680 
I 

Auppb Ag Al As Ba Be Bi Ca Cd Co Cr Cu Fe Ga Hg K La ~g 
FA+AA ppm % ppm ppm ppm pFm % ~ p p m ~ p p m  % p p m p F Q l  % P  % ppm 

I 

CERTIFICATION: 
/ 
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Project : BIRCH 
Comments: 

SAMPLE 
DESCRIPTION 

Page Number : 4-B 
Total Pages : 4 
Invoice Date: 21-NOV-90 
Invoice P.O. Number No. : : 1-9026680 

CERTIFICATE OF ANALYSIS A9026680 
I 

Mo Na Ni P Pb Sb Sc Sr Ti T1 U V W Zn 
CODE % P F Q p P m P P p p m p F m p p m  % p p m P F " p p m ~ ~ m  

CERTIFICATION: 0 
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PETER E. WALCOTT & ASSOC. LTD. 

INTRODUCTION. 

-- 
Between September 29th & October 6th, 1990, Peter E. 

Walcott & Associates Limited carried out limited (budget 
controlled) induced polarization (1.P.) surveying over part of a 

- property, located in the Birch Island area of British Columbia, 
for Gemstar Resources Ltd. 

- The survey was carried out over two areas, the lines 
over one of which were established at a N 25' W bearing and over 
the other in a north-south direction by personnel from New Global 
Resources Ltd. The survey was a follow-up to the limited June 
1988 I.P. survey on which favourable chargeability responses were 
obtained. 

Measurements (first to fourth separation) of apparent 
chargeability (the I.P. response parameter) and resistivity were 
made every 25 metres along the lines using the dipole-dipole 
method of surveying with a 25 metre dipole. 

The I.P. data are presented in contour form on 
individual pseudo-sections bound in this report. In addition the 
second separation chargeability and resistivity data are shown in 
contour form on Maps W-481-1 & 2 that accompany this report to 
which similar data from the main sulphide showing area has been 
appended. 

Unfortunately the survey had to be curtailed on the 
last budgeted day when the transmitter circuitry became soaked 
due to the driving rain and snow. 

GEOPHYSICAL SERVICES 
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PROPERTY, LOCATION & ACCESS. 

The property is located in the Kamloops Mining Division 
of British Columbia and consists of the following claims: 

Claim Name No. of Units Record No. Anniversary Date 

Birch #1 
Birch #2 
Birch # 3  
Birch #4 

126959 May 29th 
126960 May 29th 
126961 May 29th 
126962 May 29th 

The claims ares situated on a northerly trending ridge 
lying between Foghorn Creek and Lute Creek, some 100 kilometre 
north north-east of the town of Kamloops and some 11 kilometres 
south of the village of Birch Island, British Columbia. 

Access is obtained by means of two wheel drive vehicle 
from Birch Island by a 15 kilometre drive along the south side of 
the North Thompson River, and thence by a 20 kilometre drive up 
the Jones Creek logging road. 

GEOPHYSICAL SERVICES 
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PREVIOUS WORK. 

Previous work on the property consisted of airborne 
electromagnetic surveys, ground electromagnetic and induced 
polarization surveying, geochemical surveying, prospecting and 
geological mapping and diamond drilling carried out by Barrier 
Reef Resources, Craigmont Mines and Esso Resources between 1979 
and 1984, and by Gemstar Resources Ltd. in 1988. 

The results of this work are partially documented in 
reports now held by Gemstar Resources Ltd. 

GEOPHYSICAL SERVICES 
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GEOLOGY. 

The reader is referred to the previously mentioned 
reports and the geological, geochemical and geophysical 
assessment report on the property by W. Brian Lennan F.G.A.C. and 
J.T. Shearer F.G.A.C. dated May 1989. 

Basically the property is underlain by Upper Paleozoic 
rocks of the Eagle Bay Formation consisting for the most of buff 
coloured phyllites and quartz sericite schists. 

Generally the apparent bedding strikes northeasterly 
and dips shallowly to the northwest. Small scale structures 
indicate that tight isoclinal folding has occurred. 

Minor disseminated pyrite is found scattered throughout 
the Eagle Bay phyllite. 

Three newly discovered mineralized areas and the main 
massive sulphide zone horizon exhibit four distrinct types of 
mineralization to wit (1) the Exhalative Unit mineralized with 
coarse grained galena, spalerite, chalcopyrite and pyrite 
sandwiched between quartz sericite schists and a light brown 
carbonate unit; (2) semi-massive to massive sulphide 
mineralization hosted by quartz rich bands in a silicified 
chlorite schist on the banks of Lute Creek ( 3 )  a pyrite-rich zone 
hosted by rhyolite breccias and banded sugary-textured felsic 
rocks and ( 4 )  the coarse granular pyrite accompanied by 
interstitial galena, chalcopyrite and sphalerite of the massive 
sulphide unit. 
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PURPOSE. 

The purpose of the survey was to (a) define with the 
I.P. method the extent of the pyritic zone hosted by the rhyolite 
breccia prior to investigation by drilling, and (b) to examine 
the I.P. reponse of the Exhalative Unit with an eye to tracing 
out the same. 

GEOPHYSICAL SERVICES 
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SURVEY SPECIFICATIONS. 

The induced polarization (1.P.) survey was carried out 
using a pulse type system, the principal components of which are 
manufactured by Huntec Limited of Metropolitan Toronto, Ontario 
and BRGM Instruments of Orleans, France. 

The system consists basically of three units, a 
receiver (BRGM), a transmitter and a motor generator (Huntec). 
The transmitter, which provides a maximum of 2.5 kw d.c. to the 
ground, obtains its power from a 2.5 kw 400 c.p.8. three phase 
alternator driven by a gasoline engine. The cycling rate of the 
transmitter is 2 seconds "current-on" and 2 seconds "current-off" 
with the pulses reversing continuously in polarity. The data 
recorded. in the field consists of careful measurements of the 
current (1) in amperes flowing through electrodes Ci and Cr, the 
primary voltage (V) appearing between any two potential 
electrodes, PI through PI, during the "current-on" part of the 
cycle and the chargeability (M. presented as a direct readout 
using a 100 millisecond delay and a 1000 millisecond sample 
window by the receiver, a digital receiver controlled by a 
microprocessor - the sample window is actually the total of ten 
individual windows of 100 millisecond widths. 

The apparent resistivity (P. in ohm metres is 
proportional to the ratio of the primary voltage and the measured 
current, the proportionality factor depending on the geometry of 
the array used. The chargeability and the resistivity are called 
apparent as they are values which that portion of the earth 
sampled would have if it were homogeneous. As the earth sampled 
is usually inhomogeneous the calculated apparent chargeability 
and resistivity are functions of the actual chargeability and 
resistivity of the rocks. 

The survey was carried out using the "dipole-dipole" 
electrode array. This electrode configuration and the methods of 
presenting the results are illustrated in the appendix. Depth 
penetration with this array is increased or decreased by in- 
creasing or decreasing "aw and/or "n". 

In practise, the equipment is set up at a particular 
station of the line to be surveyed; three transmitting dipoles 
are laid out to the rear, measurements are made for all possible 
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SURVEY SPECIFICATIONS cont'd. 

combinations of transmitting and receiving dipoles, up to the 
fourth separation, i.e. n=4: the equipment is then moved 3 "an 
feet along the line to the next set-up. 

A 25 metre dipole was employed on this survey, and 
first to fourth separation measurements made every 25 metres 
along the survey lines. 
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DISCUSSION OF RESULTS. 

The results of the survey should be studied in 
conjunction with the geology of the property as mapped by Brian 
Lennan and with the results of the previous I.P. survey by Peter 
E. Walcott & Associates Limited, both carried out in 1988. 

The writer has included the latter data on the 
plan contour maps of the second separation chargeability and 
resistivity results - Maps W-481-1 & 2 - to illustrate the 
varying chargeability background of the underlying rocks - low 
teens to low twenties caused by the widespread occurrence of 
pyrite in the formation - and the strength of the main sulphide 
showing. These maps have been contoured with a northeasterly bias 
to fit the known geological trend of the area. 

As the survey was carried out over two different 
areas on the property namely the Rhyolite Breccia and the 
Exhalative Zones, the results for each are best discussed 
individually. 

A Grid. 

This grid was located to further investigate the 
I.P. response of the Rhyolite Breccia discovered in 1988 after 
trenching the one line anomaly on Line 1.OW. 

A moderate to strong complex chargeability 
response was obtained on Line 300A between 1+50N and 3+25N which 
correlated very well with the previous results on Line 1.OW- 
located between Lines 300 and 400A as recovered by the staff of 
New Global Resources - as illustrated on Map W-481-1. 

This zone, as defined by the respective responses 
on the above mentioned lines, continues northeastwards across 
Line 200A, where a weaker response was observed, and generally 
follows the line of the 1988 excavations. 

Although the contoured chargeability plan suggests 
the presence of a second zone trending northeasterly across the 
grid from Line 500A to Line lOOA and open in either direction it 
is more likely - based on the character of the responses - that 
the main zone is offset northwesterly to Line 400A by the same 
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DISCUSSION OF RESULTS cont'd 

fault by which the main sulphide zone is also 
offset and/or terminated at its eastern extremity - Map W-481-1. 

As interferring bodies bodies, resistivity changes 
and electrode positioning can combine to produce asymmetric 
effects it is difficult to predict dips from I.P. surveys, 
although a shallow northerly dip is indicated on Line 400A- 
highest response on side opposite direction of dip - which 
conforms with those of the local geology. 

Main Grid. 

Three lines were attempted here over the projected 
extension of the Exhalative Zone discovered when mapping in 1988. 
Unfortunately as mentioned previously the transmitter circuitry 
got water saturated on the planned last two days in the driving 
rain and snow, and ceased functioning properly, and a decision 
was made to terminate the survey before drying out the former and 
determining if it was still operable. 

 oder rate to high chargeability readings were 
obtained over most of the coverage area reflecting increased 
sulphide content in the underlying rocks. 

The strongest response was observed on Line 700W 
between 16+25 and 19+25N due west of the main sulphide showing 
where no soil sampling appears to have been carried out to date- 
Map W-481-1. This broad complex zone exhibits somewhat lower 
resistivity readings as can best be seen on the ten point moving 
average-filter-profile plot. 

The higher responses around 21+00N on Line 800W- 
undefined at present - , 21+25N on Line 700W, and 22+00N on Line 
600W could represent those on the projected stratabound horizon 
although more work would need to be carried out over its observed 
occurrence to properly document its response. 

Lower resistivities were also associated with the 
higher chargeability responses between 23+00 and 23+75N on Line 
700W and between 24+75 and 25+50N on Line 600W. The strong 
resistivity high in the middle of the latter could be due to a 
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DISCUSSION OF RESULTS cont'd. 

narrow zone of silification i.e. a quartz healed fracture, etc. 
As the character of these responses is similar the writer would 
be tempted to test the stronger one on Line 600W with a hole 
drilled southeasterly failing further definition by more 
surveying. 
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SUMMARY, CONCLUSION & RECOMMENDATIONS. 

Between September 29th and October 6th, Peter E. 
Walcott & Associates Limited undertook a limited induced 
polarization survey on the Birch claims, North Thompson River 
area, for Gemstar Resources Limited. 

The survey was a continuation of the limited 
survey carried out in June 1988. It was conducted over two grids, 
on the one to define the open chargeability anomaly prior to 
investigation by drilling, and on the other to investigate the 
response in the area of the mineralized exhalative band again 
prior to drilling. 

The chargeability results over the first grid- 
Rhyolite Breccia Zone - confirmed the results of the 1988 work 
and indicated a zone of moderate to strong chargeability response 
of some 300 metres strike length, open and narrowing to the west. 

The results from the second grid - the Exhalative 
Zone Area - suggested (1) the rocks there had increased sulphide 
content and (2) the mineralized exhalative horizon continued 
through to Line 600W although more work is necessary to 
substantiate this, (3) located a broad complex and as yet 
undefined anomaly on the extension of Line 700W to the south and 
( 4 )  indicated stronger narrow zones at the northern ends of Lines 
600 and 700W, and possibly 800W. 

Although the writer is not familiar with the 
results of the diamond drilling programme designed to test the 
above features and carried out in early October he recommends 
that its results be studied in conjunction with those of the 
geology and geophysics to plan for more work on the property, 
particularly if encouraging values were obtained. To date it 
would appear that the I.P. method will outline areas of increased 
sulphide concentration but these must be properly delineated 
before investigation by borehole techniques. 

Respectfully submitted, 

PETER E. WALQOTT & ASSOCIATES LTD. 

Vancouver, B.C., 
November 1990 

1.b ke+ 
Peter E. Walcott, P.Eng. 
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COST OF SURVEY. 

Peter E. Walcott & Associates Limited undertook the 
survey on a daily basis. Mobilization and reporting were extra so 
that the total cost of the survey was 513,512.67. 

GEOPHYSICAL SERVICES 
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PERSONNEL EMPLOYED ON SURVEY. 

Name Occupation Address Dates 

Peter E. Walcott Geophysicist Peter E. Walcott & Assoc.Nov.18 - 20th 
605 Rutland Court, 1990 
Coquitlam, B.C. 
V3J 3T8 

R. Summerfield 

-- 
P. Charlie 

- 
M. Andrews 

G. Karacunte 

J. Walcott 

Geophysical 
Operator 

Geophysical 
Assistant 

Geophysicist 

Geophysical 
Assistant 

Sept. 29th - 
Oct. 6th, 1990 

Nov. 22nd, 1990 

GEOPHYSICAL SERVICES 
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PETER E. WALCOTT & ASSOC. LTD. 
b 

CERTIFICATION. 

I, Peter E. Walcott, of the Municipality of Coquitlam, 
British Columbia, hereby certify that: 

1. I am a graduate of the University of Toronto in 1962 
with a B.A.Sc. in Engineering Physics, Geophysics 
Option. 

2. I have been practising my profession for the last 
twenty eight years. 

3. I am a member of the Association of Profession 
Engineers of British Columbia and Ontario. 

4. , I hold no interest, direct or indirect, in the 
securities or properties of Gemstar Resources Ltd., 
nor do I expect to receive any. 

p.1-I &W 
Peter E. Walcott, P.Eng. 

Vancouver, B.C. 
November 1990 

GEOPHYSICAL SERVICES 
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I LL  I U D .  0u4 334 1 ~ 4 4  s e p  J .V ,YU lu:sq r . u z  

"CONTRACT OIAMOND ORILLING" 

C 

2411 Cousins AvWW3, Courtenay. B.C., Canada vw 3 ~ 6  Ph. (604) 338-7233 FAX (W) 334-1944 

k r t . ~ ~ ~ J t . l + I \ i ;  N e w  G l e ~ b a l  Resources 
548 Beatt y Street 
Vanc cluver 
B C: 
V6R 2L3 

C a n c o r  Drilling, 
.-. r 4 1 i  f :~xrs ins  Avenue, . 
Cnurtenay, b. C. 
V 4 N  3N6 





1 OHNCOR DRILLING TEL N o .  
I 

604 334 1944 Sep  18 ,90  10 :35  P.04  
r- 



3:t is a q ~ e e d  t h a t  tarry u n t " e a s m r a b l s  delay c a u s e d  b y  
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1:: iLt c i.: I* t E! .!B . 

'i'he c o s t  af E-Z mud a n d  c u t t i n g  ~ 1 1 1 ,  i f reclc.civ"d, 
i s  i r i c l u c A a c l  i n  t h e  footage rate. 

DAILY REPORTS 
.-,..#.--- --"..---- 
''1P;a Cor)t;rat:'tulr atly*t;;7k;% ~ C I  g i v e  1;he C:~;lfl~pc~ny~ % 

rel:iip~?mmt&ive tl-al~bc~n ~ ; c ; . , p i e s  13'f a1.J. daily c l ia f f tnnc l  
c ! t~ l . : t  1 vep111-t;s c la i l y , ,  
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GEMS'XWt RESOURCES 3LTD. 

Figure #1 

S C A L E  



GRANITE MTN.  
-- 

NTS 82 W12W 



R e s ; ~ : ; " ; : ,  
P o l a r  ;=a, ; a  

M e t a l  F a c t o  

Logar ithrn, 
Cont ours 

en!: BRGK IP6,HLNTEC 2 . 5  Kw 
Frequency: C . 1 2 5  Hz 

Opera tor :  R.5. 

GEMSTfiR RESOURCES LTD. 

INDUCED POLf iRIZhTION SURVEY 

B I R C H  C L A I M  
B I R C H  ISLAND.B .C .  

- 
~ .. .~~~ ~ 

a t e :  iW9C ,<,:,:.: 22 ,? ,.. . .. 
a : :  3 ;  P . t  ... 
raic: I : L-l,[# 

PETER.E. WALCOTT 8 ASSOC. LTO 



L i n e  7 0 0  W 

O;po!e-D;pole A r r a y  

F L l t e r e d  Frof;les 

f : l ~ e r  
Res;s:iv;ty ---- * 
Polar ;=at ;on * * 
Metal Factor -------- x * *  

* * * *  

Logar i t hm ic 
Contours 1 ,  1.5, 2, 3, 5, 7.5, l o , . .  

Inslrument: BRGM IP6,HUNTEC 2.5 K w  
Frequency: 0.125 Hz 

Operator: R.S. 

- Uell defined, strong increase in 
po1ar;zat i on  vi th or v;thout marked 
decrease in resistiv;tq. 

Fair1 well def;ned moderate increase 
in poYar;zat;on. 

,.. . . . . . Powly def ;ned polar izat ;on increase. 

R e s i s t  ;v;ty fealure. 

GEMSTRR RESOURCES L'D. 

INDUCED POLRRIZATION SURVEY 

B I R C H  CLAIM 
B I R C H  1SLAND.B.C. 

-- - -- -- 

Date: l0/90 N.T.S.: 82 MI12 
1nterprelat;on by: P.E.W 

Scale: 1 : 2500 

PETER.E. WALCOTT & ASSOC. LTD 
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B I R C H  CLAIM 
BIRCH 1 S L A N D . B . C .  
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RESISTIVITY 
( o h m _ m l  

~, 
\ ,' 
n P =  1. 2. 

p l o t  p o i n t  

f ;  I t e r  
Res;s t  i v :  t g  ---- * 
P o l a r  i z a t  ;on * * 

, Met a1  F a c t o r  $ r %  
t * * *  

Logar ; t hm i c  

Coniour s I, 1.5. 2 ,  3, 5, 7.5.  10, 

Instrument: BRGM I P 6 .  HUNTEC 2.5 Kv 
Frequency: 0.125 Hz 

Operator: R . 5 .  

'1111111 F a i r l y  w e l l  d e f  ;ned n a d r r r t e  increase 
in p e i a r  Lza! ion. 

GEMSTAR RESOURCES L T D  

INDUCED P O L A R I Z A T I O N  SURVEY 

B I R C H  C L A 1 M . A  Gr i d  
BIRCH 1SLAND.B.C. 

c a t e :  ; ~ , , g f i  5 , :  a2 ~ I / ; Z  

I n t e r p r e t a t  i s n  by: p .E .u  

S c a l e :  ! : 2502 

PETER. E .  WALCOTT & RSSOC. LTD 
;OFT l t m l  S o f t w a r e  for the Earth Sc:;.nces. Toronto.  Canada 



SOFT l t m l  Soilrare for  the E a r t h  5 c 4 n r e s .  Toronto. Canada 

RESISTIVITY 

l a h m m l  

CHARGERSILI TY 
f m V p e r V o l  i s 1  

!nslrumeni: RRGM IP6, HLINiEC 2.5 h *  
Frequency: 0.125 Hz 

O ~ x a t o r :  R . S .  

INTERPRETATION 

GEMSTAR RESOURCES LTD.  

INDUCED P O L A R I Z A T I O N  SURVEY 

B I R C H  C L A I M , A  G r i d  
B I R C H  ISLAND. B. C. 

PETER.  E.  WQLCOTT i? RSSOC. L T D  



: ; i t=  11'6 593 811 i s  I=, 1 x 7  l im  IIC 1171 1317 im 1% 1815 17(8 1% 1431 IW rn 11s m 124s lox  in? ;w 1162 < ; i t s  R E S I S T I V I T Y  

L i n e  3 0 0  W 

f : : t e r  
!?esis!iv;tg ---- x 

P o l a r  ; z a t  Lon * * 
N e t z l  F a c ? n i  * * i  

* * * *  

L o g a r  ; t hrn ;K 

C o n t o u r s  1. 1 . 5 .  2 ,  3 .  5 ,  ? . 5 ,  10. 

I n s t r u m e n t :  BRGW IPE.HUNTEC 2.5 K w  
F requencg :  0. !25 H r  

Cperaior: 9 . 5 .  

GEMSTAR RESOURCES L T D .  

INDUCED P O L R R I Z A T I O N  SURVEY 

B I R C H  C L A I M ,  A Gr i d  
B I R C H  1SLAND.B. C .  
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GEMSTRR R E S O U R C E S  LTD. 

INDUCED P3LRRIZATICN SURVEY 

B i R C H  C L A i M . A  G r i d  
B I R C H  1SLAND.B.C.  
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CHARGEABILITY 
i m v p e r  V o l  t s l  

M E T ~ L  FACTOR 

i  :p.'r es * ! 0001 

USOF7 i l m l  Soft~aie for the Earth Sc:ences, Toronto.  Canada 

T i e  L i n e  0 

ins: rummi :  E R i M  IP6,HUNTEC 2.5 K d  

F r e q ~ e n c y :  0 .125  Hz 
O p e r a t o r :  R . S .  

INTERPRETATION 

GEMSTAR RESOURCES LTD.  

INDUCED P O L A R I Z A T I O N  SURVEY 

B I R C H  C L A 1 M . A  G r i d  
B I R C H  1SLANO.B.C. 

0 2 : e :  I O i 3 0  N.T .S . :  6: N i l ?  

I n t e r p r e l a :  lo- by: P .E .  W 

S c a l e :  ! : 25i10 

PETER.E. WALCOTT & RSSOC. L T D  
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GEMSTAR RESOURCES LTD. Page: 1 

HOLE NO. : B90- 1 

DIAMOND DRILL RECORD 

Azimuth: 145.0 

Dip: -56.5 

E levat ion :  1714.0 

Length: 20.0 

*** SURVEYS *** 

Depth Az. D i p  

Property:  BIRCH 

Date Star ted:  OCT. 9,1990DS 

Date Completed: OCT. 9,1990NS 

Logged by: SPB 

Date Logged: OCT. 10,1990 

D r i l l  Type: CANCOR 

Core Size: I AX 

Sample From To Length Gold S i l v e r  Copper Lead Z inc  

No. (m) (m) (m) ( P P ~ )  (PP) ( P P )  (PP) (PW) 

4.30 OVERBURDEN 

5.70 QUARTZ CARBONATE PYRITE ZONE 

P y r i t e  bands a t  70 degrees t o  core  a x i s  i n  qua r t z  

carbonate ma t r i x .  P y r i t e  1-25%, t r a c e  galena, f r a c t u r e s  

rus t y .  Rubbly core  4.6-5.0 some core  loss.  

10.70 SEMI - MASSIVE PYRITE ZONE 

75-80% Medium gra ined p y r i t e  i n  a s i l i c i o u s  mat r ix ,  

banding a t  60-70 degrees t o  core  a x i s  Contacts i n  rubb l y  

sec t ions .  Rubbly core, r u s t y  6.6-6.8, 10 cm core  l o s t .  

Trace o f  c h a l c o p y r i t e  and galena a t  5.7m. Sec t i on  o f  

qua r t z  and s c h i s t  8.7-9.4m. Rubbly 8.2-8.8, 9.1-9.6, 

10.0-10.6, core  losses. 

13.40 SERICITE SCHIST 

Medium g rey  w i t h  green t i n t ,  s c h i s t o s i t y  a t  60 degrees t o  

core  a x i s  3-PA mediun gra ined p y r i t e  i n  s c h i s t  3-5% quar t z  



GEMSTAR RESOURCES LTD. Page: 2 ................................. 
HOLE NO.: B90- I 

Sample From To Length Gold S i l v e r  Copper Lead Zinc 

No. (m) (m) (m) (ppb) (Mxn) (PW) (Ppm) (ppm) 

and qua r t z  carbonate ve inLets  a t  va r i ous  angles. Core l oss  

11.9-12.8, 0.8m l o s t .  

14.70 SEMI - MASSIVE PYRITE ZONE 

75-80% Medium gra ined p y r i t e  i n  a s i l i c i o u s  mat r ix .  

Contacts are  i n  poss ib le  f a u l t  zones ( f r a c t u r e s  t h a t  a re  

sub -pa ra l l e l  t o  core  a x i s  ). 

20.00 SERlClTE SCHIST 

Medium t o  dark grey s e r i c i t e  sch i s t s .  S c h i s t o s i t y  a t  60 

degrees t o  core  a x i s  5-8% disseminated p y r i t e  i n  bands 

p a r a l l e l  t o  s c h i s t o s i t y .  Some f r a c t u r e d  core  14.7-14.8. 

Core g r i n d i n g  O.9m core l o s t ,  18.7-20.0m. 



GEMSTAR RESOURCES LTD. ................................. Page: I 
HOLE NO. : B90-2 

Azimuth: 145.0 

Dip: -75.5 

Elevation: 1714.0 

Length: 20.5 

DIAMOND DRILL RECORD 

-- 

*** SURVEYS *** 

Depth Az. Dip 

Property: BIRCH 

Date Started: OCT. 9, l99ONS 

Date Completed: OCT. 9,1990NS 

Logged by: SPB 

Date Logged: OCT. 10,1990 

D r i l l T y p e :  CANCOR 

Core Size: I AX 

Sample From To Length Gold S i l v e r  Copper Lead Zinc 

No. (m) (m) (m) ( P P ~ )  (PP) (PP) (PP) ( P P )  

5.20 OVERBURDEN 

10.40 SEMI - MASSIVE PYRITE ZONE 

75-100% Medium grained p y r i t e  i n  a s i l i c i o u s  matr ix.  Trace 

o f  chalcopyr i te  and brown sphaler i te. A few shor t  (<O.lm) 

sect ions o f  carbonate a l te red  sch is t  (esp. 

Sections o f  rubbly core 6.3-6.5 and 8.6-10. 

los t .  Lower contact i s  gradational.  

20.50 SERICITE S C H I S T  

L ight  t o  dark grey wi th  weak green t i n t .  

approximately 75 degrees t o  core axis. Occass 

carbonate v e i n l e t s  a t  40 degrees t o  core axis. 

6.2-6.3111). 

, 1.3m core 

Sch is tos i t y  

onal quartz 

Several bands o f  p y r i t e  (most less than Icm wide) 

sub-para l le l  t o  schis tos i ty ,  most in te res t ing  sect ions 

10.8-10.9, 12.2-12.4, 16.3 and 16.8(band approx. 2cm wide 

of p y r i t e  wi th  10% sphaler i te  and t race galena. Very 

rubbly  schistose core 19.0 t o  20.5, 1.2m core los t .  



GEMSTAR RESOURCES LTD. ................................. Page: I 

HOLE NO. : 890-3 

Azimuth: 155.0 

Dip: -75.5 

Elevation: 1720.0 

Length: 25.0 

DIAMOND DRILL RECORD 

*** SURVEYS *** 

Depth Az. Dip 

Property: BIRCH 

Date Started: OCT. 10,1990DS 

Date Completed: OCT. 10,1990NS 

Logged by: SPB 

Date Logged: OCT. 11,1990 

D r i l l  Type: CANCOR 

Core Size: I AX 

Sample From To Length Gold S i l v e r  Copper Lead Zinc 

No. (m) (m) (m) (ppb) (ppm) (ppm) (ppm) (ppm) 

.00 8.20 OVERBURDEN 

8.20 8.70 CARBONATE 

Brown-tan and creamy coloured gypsum. Some r u s t y  sections. 

8.70 19.50 SERICITE SCHIST 

L ight  grey-green w i th  r u s t y  fractures, 3-5% disseminated 

p y r i t e  i n  bands p a r a l l e l  t o  sch is tos i t y .  Sch is tos i t y  

genera l ly  70-80 degrees t o  core ax is  occassional ly c loser  

t o  60 degrees t o  core axis. Frequent rubbly  sect ions esp. 

10.0-12.3, 12.0- 12.2 40-50% disseminated p y r i t e  w i th  

d e n d r i t i c  copper?? along one fracture(poor core recovery) 

Rubble 13.9-14.6, 14.9-17.3. Core i s  missing along 

s c h i s t o s i t y  planes: Ground core a t  contact. 

19.50 19.80 SEMI - MASSIVE PYRITE ZONE 

60-70% Medium grained p y r i t e  i n  a black s i l i c i o u s  matr ix .  

Some chalcopyr i te  (<I%), banding a t  65-70 degrees t o  core 



GEMSTAR RESOURCES LTD. ................................. Page: 2 
HOLE NO. : 890-3 

Sample From To Length Gold S i l v e r  Copper Lead Z inc  

No. (m) (m) (m) ( P P ~ )  (PP) (PW) (PP) ( P P )  

ax i s .  

20.60 SERICITE SCHIST 

Same as 8.7 t o  19.5. 

21.70 SEMI - MASSIVE PYRITE ZONE 

70% Medium gra ined p y r i t e  i n  a  s i l i c i o u s  ma t r i x .  Trace 511136 20.60 21.70 1.10 540 1.6 1541 98 330 

p y r r h o t i t e ,  spha le r i t e .  Banding a t  70 degrees t o  core  ax is .  

25.00 ALTERED ARGILLITE 

Grey-green a r g i l l i t e  w i t h  b lack  bands a t  70 degrees t o  511137 21.70 22.50 .80 80 3.6 630 332 280 
core  ax is .  A few cent imeter  wide p y r i t e  bands a t  22.2 and 511138 22.50 23.60 1.10 20 1.4 211 238 250 
22.5m. Also s e r i c i t e  and p y r i t e  f r a c t u r e  f i l l l i n g s  a t  511139 23.60 25.00 1.40 25 - 2  175 50 208 
va r i ous  angles 23.9-25.0111. 



Azimuth: 155.0 

Dip: -50.0 

Elevation: 1720.0 

Length: 20.1 

GEMSTAR RESOURCES LTD. 
*-------------------------------- 

DIAMOND DRILL RECORD 

*** SURVEYS *** 

Depth Az. Dip  

Page: 1 

HOLE NO. : 890-4 

Property: BIRCH 

Date Started: OCT. 10,1990NS 

Date Completed: OCT. 10,1990NS 

Logged by: SPB 

Date Logged: OCT. 11,1990 

D r i l l  Type: CANCOR 

Core Size: IAX 

Sample From To Length Gold S i l v e r  Copper Lead Zinc 

No. (m) (m) (m) ( P P ~ )  ( P f m  ( P P )  (PP) (PP) 

9.60 OVERBURDEN 

13.60 SERICITE SCHIST 

Grey and green interbands o f  wel l  developed s c h i s t o s i t y  

70-80 degrees t o  core axis. Occassional q t z  ve in le t .  Core 

loss general ly along sch is tos i t y .  Contact i s  gradual 

increase i n  p y r i t e .  

15.20 SEMI - MASSIVE PYRITE ZONE 

70-75% Medium -coarse grained py r i te ,  possible t race 

py r rho t i te .  Banding obscured by schis tos i ty .  Minor core 

gr inding. 

20.10 SERICITE SCHIST 

Grey wi th  green t i n t ,  wel l  developed schis tos i ty .  Evidence 

o f  fo ld ing  v i s i b l e  i n  the banding,mostly near 65 degrees 

t o  core axis, very poor core recovery. 



GEMSTAR RESWRCES LTD. Page: 1 

HOLE NO.: 890-5 

Azimuth: 145.0 

Dip: -70.0 

Elevation: 1729.0 

Length: 39.9 

DIAMOND DRILL RECORD 

*** SURVEYS *** 

Depth Az. Dip 

Property: BIRCH 

Date Started: OCT. 11,1990NS 

Date Completed: OCT. 12,1990NS 

Logged by: SPB 

Date Logged: OCT. 14 AND 15,1990 

D r i l l  Type: CANCOR 

Core Size: I AX 

Sample From To Length Gold S i l v e r  Copper Lead Zinc 

No. (m) (m) (m) (ppb) (ppm) (ppm) (ppm) (ppm) 

9.50 OVERBURDEN 

17.50 SERICITE SCHIST 

Medium grey green, f i n e  grained with s c i s t o s i t y  a t  50-70 

degrees t o  core axis. Bands o f  strong medium grained 

p y r i t e  a t  10.9-11.0m wi th  sphaler i te, 12.3-12.45 w i th  

t race chalcopyri te. 13.4- 13.6 wi th  trace chalcopyri te, 

azuri te, galena and magnetite. Ueak dissem p y r i t e  

throughout. Some quartz carbonate ve in le ts .  Contact i n  

rubbly core. 

19.50 SEMI - MASSIVE PYRITE ZONE 

70% Medium grained p y r i t e  i n  a quartz c h l o r i t e  matr ix.  

Trace chalcopyri te, some magnetite bands. Banding 80-90 

degrees t o  core axis. 

39.90 SERICITE SCHIST 

Medium green grey banded schis t ,  some c h l o r i t e  bands wi th  



GEMSTAR RESOURCES LTD. Page: 2 
------------------*-------------- 

HOLE NO. : 890 - 5 

From To . . . . . . . . . . . . . . . . . . . . . . .  Desc r ip t i on  

(m) (m) 

Sample From To Length Gold S i l v e r  Copper Lead Z inc  

No. (m) (m) (m) ( P P ~ )  (PW) (Ppm) (PW) (PP) 

the s e r i c i t e .  I t  appears t o  look l i k e  bedding p a r a l l e l  t o  

s c h i s t o s i t y  a t  75-85 degrees t o  core ax i s .  Occassional 

l i g h t  brown grey bands w i t h  3-8% medium t o  f i n e  gra ined 

disseminated p y r i t e .  19.5-20.2m weak s i l i c i f i c a t i o n  and 

30% p y r i t e .  Rubbly core  22.8-23.0, 23.8-24.0, 24.3-25.0, 

27.0-27.2, 27.6-27.7, 27.9-28.0 and 36.4-36.7. Increase i n  

s i l i c i f i c a t i o n  32.6-33.2. S e r i c i t e  increases below 35.0111. 

Piece o f  quar tz  v e i n  w i t h  coarse gra ined p y r i t e  a t  35.2, 

5cm Long, contacts ground. 



GEMSTAR RESOURCES LTD. Page: 1 

HOLE NO. : 890 - 6 

DIAMOND DRILL RECORD 

Azimuth: 145.0 

Dip: -47.0 

E levat ion :  1729.0 

Length: 39.5 

*** SURVEYS *** 

Depth Az. D i p  

Proper ty :  BIRCH 

Date Star ted:  OCT. 12,1990NS 

Date Completed: OCT. 13,1990NS 

Logged by: SPB 

Date Logged: OCT. 15,1990 

D r i l l T y p e :  CANCOR 

Core Size: I AX 

Sample From To Length Gold S i l v e r  Copper Lead Z inc  

No. (m) (m) (m) ( P P ~ )  (PP) (PP) ( P P )  (PP) 

9.80 OVERBURDEN 

Casing removed. 

11.60 SEMI - MASSIVE PYRITE ZONE 

60-70% Coarse t o  medium gra ined p y r i t e ,  t r a c e  c h a l c o p y r i t e  

i n  a c h l o r i t e  and qua r t z  mat r ix .  Rubbly 10.4-10.6 and 

10.9-11.0m. 

19.70 SERICITE SCHIST 

L i g h t  t o  medium grey  bands w i t h  l i g h t  green sect ions ,  

s e r i c i t e  comnon, some c h l o r i t e .  P y r i t e  bands up t o  lo%, 

comnon down t o  13.8111, approx. 5% disseminated a f t e r  13.8111. 

S c h i s t o s i t y  65-75 degrees t o  core  a x i s  Core broken 

11.6-13.2. 

21.60 SEMI - MASSIVE PYRITE ZONE 



GEMSTAR RESOURCES LTD. Page: 2 

HOLE NO. : B90-6 

From To . . . . . . . . . . . . . . . . . . . . . . .  Descr ip t ion Sample From To Length Gold S i l v e r  Copper Lead Zinc 

(m) (m) No. (m) (m) (m) ( P P ~ )  (PW) (PFm (PW) (PP) 

Bands o f  70-80% p y r i t e  i n  a quartz c h l o r i t e  matr ix .  A few 

c h l o r i t e  s e r i c i t e  sections. 

29.20 SERICITE S C H I S T  

Banded sch is t  a t  70-75% t o  core axis. Some c h l o r i t e  and 

tan bands (poss ib ly  anker i te)  up t o  10% loca l l y .  Lower 

contact i n  rubble. 

30.10 QUARTZ VEIN 

Creamy white quartz, fractured, core Loss, contacts i n  

ground core. 

39.50 SERICITE S C H I S T  

S e r i c i t e  wi th  c h l o r i t e  and p y r i t e  bands a t  70 degrees t o  

core ax is  Increase i n  p y r i t e  near 32.2, otherwise 3-5% 

disseminated p y r i t e  throughout. Feldspar v e i n l e t  i n  rubble 

37.5111. Carbonate f rac tu re  f i l l ings  36.5-39.51~1. Peice o f  

galena wi th  p y r i t e  i n  quartz v e i n l e t  a t  36.5. Rubbly core 

33.9-34.5, 37.3-38.4, 39.3-39.5m. 



GEMSTAR RESOURCES LTD. ................................. Page: I 
HOLE NO. : 890-7 

Azimuth: -0  

Dip: -51.5 

Elevation: 1724.0 

Length: 39.8 

DIAMOND DRILL RECORD 

*** SURVEYS *** 

Depth Az. D ip  

0. OOm -0  -51.5 

39.80 -51 -0  

Property: BIRCH 

Date Started: OCT. 13,1990NS 

Date Completed: OCT. 15,1990DS 

Logged by: SPB 

DateLogged: OCT. 16,1990 

D r i  ll Type: CANCOR 

Core Size: I AX 

From TO . . . . . . . . . . . . . . . . . . . . . . .  Descr ip t ion 

(m) (m) 

Sample From To Length Gold S i l v e r  Copper Lead Zinc 

No. (m) (m) (m) ( P P ~ )  (PFm ( p w )  ( p w )  ( p w )  

. 00 .70 OVERBURDEN 

.70 39.80 CHLORITE S E R I C I T E  SCHIST 

Sch is tos i t y  near 30 degrees t o  core axis. Banded medium TO 

Light grey green. Occassional tan coloured bands 

(ankeri te?).  P y r i t e  disseminated and i n  bands p a r a l l e l  t o  

sch is tos i t y .  Gypsum? veins and ve in le ts  o f t e n  p a r a l l e l  t o  

schis tos i ty .  Gypsum, p y r i t e  and rust  i n  f rac tu re  p a r a l l e l  

t o  core ax is  5.4-6.8m. Rubbly core 4.8-5.4, 0.4m core 

los t .  Shearing p a r a l l e l  t o  sch is tos i t y  comnon. Gypsum ve in  

9.1-9.15. Rubbly 9.9-11.2, 0.7m core los t .  Py r rho t i te  

scattered throughout u n i t .  Fracture p a r a l l e l  t o  core ax is  

15.6 Brecciated healed wi th  gypsum and p y r r h o t i t e  17.1111. 

Rubbly core 18.3-18.6, 19.3-21.5. Band o f  p y r i t e  p a r a l l e l  

t o  sch is tos i t y  w i th  t race very f i n e  grained galena and 

trace chalcopyri te. Sch is tos i t y  weakly fo lded near 24m. 

Sch is tos i t y  a t  45 degrees t o  core ax is  near 26m. 27.6-30.0 

tan coloured schis t ,  higher quartz and s e r i c i t e .  Rubbly 

core 27.1-27.33, 29.1-29.3, 32.1, 32.8-33.3, 34.6-34.7 and 

35.2-35.8m. Sch is tos i t y  60 degrees t o  core ax is  near 33m. 



GEMSTAR RESOURCES LTD. Page: 2 ................................. 
HOLE NO.: 890-7 

From To . . . . . . . . . . . . . . . . . . . . . . .  D e s c r i p t i o n  

(m) (m) 

Sample From To Length Gold S i l v e r  Copper Lead Z inc  

No. (m) (m) (m) ( P P ~ )  (PW) (Ppm) ( P P )  (PW) 

Rubbly core  37.0-37.2m. Last  meter o f  core  no t  recovered. 511206 32.10 33.30 1.20 <5 <.2 21 18 114 

511207 33.30 34.70 1.40 <5 <.2 31 12 148 
511208 34.70 35.80 1.10 15 c.2 6 1 8 152 

511209 35.80 37.20 1.40 10 ( - 2  44 8 140 

511210 37.20 38.10 -90 <5 <.2 9 1 6 136 

511211 38.10 39.80 1.70 10 -2  409 8 174 



Page: 1 

HOLE NO.: 890-8 

Azimuth: 242.0 

Dip: -47.0 

E levat ion:  1718.0 

Length: 40.0 

DIAMOND DRILL RECORD 

*** SURVEYS *** 

Depth Az. D i p  

Property:  BIRCH 

Date Star ted:  OCT. 15,1990NS 

Date Completed: OCT. 16,1990DS 

Logged by: SPB 

Date Logged: OCT. 17,1990 

D r i l l  Type: CANCOR 

Core Size: I AX 

From T O  . . . . . . . . . . . . . . . . . . . . . . .  Desc r ip t i on  

(m) (m) 

Sample From To Length Gold S i l v e r  Copper Lead Z inc  

NO. (m) (m) (m) ( P P ~ )  (PFW (PP) (PP) (PP) 

.OO 4.80 OVERBURDEN 

4.80 33.00 QUARTZ SERICTE SCHIST 

S c h i s t o s i t y  va r i es  40-50 degrees t o  core  a x i s  quar tz  and 

s e r i c i t e  w i t h  l o c a l  zones o f  c h l o r i t e .  Colour medium t o  

l i g h t  green, bannded. Occassional i r r e g u l a r  quar tz  

s t ruc tu res ,  2-4% f i n e  gra ined disseminated p y r i t e  

throughout u n i t ,  o f t e n  banded p a r a l l e l  t o  s c h i s t o s i t y .  

Trace o f  cha l copy r i t e  o f t e n  w i t h  quartz.  Rubbly core  5.2 

t o  5.5, 7.2 t o  8.1 (0.5m core l os t ) .  Broken core 

15.5-15.9, 0.2m core l o s t .  Quar t z  15.4-15.6, 16.1-16.3111. 

Rubbly 18.9-19.1, 21.1-21.4, 22.3-22.8, 25.2-25.61~1. Quar t z  

bands i n  s c h i s t o s i t y  29.3-30.0 w i t h  t r a c e  cha lcopyr i te .  

Rubbly core  31.3-31.7111. Gradat ional  contact  - decrease i n  

quartz,  increase i n  c h l o r i t e .  



GEMSTAR RESOURCES LTD. Page: 2 ................................. 
HOLE NO. : 890-8 

Sample From To Length Gold S i l v e r  Copper Lead Zinc 

NO. (m) (m) (m) ( w b )  ( p p )  ( p w )  ( p w )  ( p p )  

33.00 40.00 CHLORITE SERICITE SCHIST 

Medium grey w i t h  Ligh 

degrees t o  core  ax is .  

specks o f  cha l copy r i t e  

t grey barnling, s c h i s t o s i t y  40-45 

Small quar tz  ve in / ve in le t  w i t h  

a t  34.2m. Chalcopyr i te  v i s i b l e  

along narrow f rac tu res .  Rubbly core  38.4-38.6111. S l i g h t  

increase i n  s e r i c i t e  39-40111. 



Azimuth: 280.0 

Dip: -46.5 

Elevat ion: 1650.0 

Length: 64.7 

DIAMOND DRILL RECORD 

*** SURVEYS *** 

Depth Az. D i p  

Page: 1 

HOLE NO. : 090-9 

Property:  BIRCH 

Date Started: OCT. 16,1990NS 

Date Completed: OCT. 18,1990DS 

Logged by: SPB 

Date Logged: OCT. 18 AND 19,1990 

D r i  11 Type: CANCOR 

Core Size: I AX 

Sample F r m  To Length Gold S i l v e r  Copper Lead Z inc  

No. (m) (m) (m) ( P P ~ )  (PW) (PW) ( P P )  (PV) 

5.00 OVERBURDEN 

27.00 SERICITE SCHIST 

S e r i c i t e  and muscovite s c h i s t .  Sect ions a re  p h y l l i t i c  w i t h  

s c h i s t o s i t y  a t  20-25 degrees t o  core  ax is .  Minor g e n t l e  

f o l d i n g  v i s i b l e  through most o f  t he  i n t e r v a l .  Very weak 

(1-2%) disseminated p y r i t e .  Core recovery poor due t o  l oss  

along p h y l l i t i c  surfaces. Some core g r i n d i n g  a l s o  v i s i b l e .  

Medium grey co lour .  Contact gradual increas ing 

s i l i c i f i c a t i o n  and qua r t z  ve in le t s .  

31.50 SILICIFIED SERICITE SCHIST 

S i l i c i f i c a t i o n  and quar tz  ve ins  w i t h  minor f e ldspa r  and 

s e r i c i t e .  Coarse gra ined p y r i t e  i n  quar tz  28.8-29.4111. 

Lower contact  i s  gradual decrease i n  s i l i c i f i c a t i o n .  



GEMSTAR RESOURCES LTD. Page: 2 ................................. 
HOLE NO. : 890-9 

Sample F rom To Length Gold S i l v e r  Copper Lead Zinc 

No. (m) (m) (m) ( P P ~ )  (PW) (PW) (PW) (PW) 

31.50 64.70 SERICITE SCHIST 

Less p h y l l i t i c  than 5.0-27.0111 but  Loca l l y  sect ions w i t h  511246 31.80 33.30 1.50 <5 .2 9  22 34 

we l l  developed p h y l l i t e  tex tures.  Also medium dark grey 

co lou r  3-4% f i n e  gra ined disseminated p y r i t e .  S c h i s t o s i t y  

a t  40 degrees t o  core  ax is .  P y r i t e  and a  dark very  f i n e  

gra ined minera l  present.  S e r i c i t e  f l akes  along t h e  

s c h i s t o s i t y  planes looks almost l i k e  a p h y l l i t e  near 42m. 

Very poor core  recovery. S c h i s t o s i t y  a t  40 degrees t o  core  

a x i s  a t  50m. Sect ion w i t h  a  near p h y l l i t i c  t e x t u r e  

52.0-54.0m. Gentle smal l  sca le  f o l d i n g  ev ident  a t  54m. 

Quar t z  eyes occass iona l ly  v i s i b l e .  Sch is toso i t y  a t  50 

degrees t o  ca a t  59.0m. Rounded ground core 63.3-64.7, 30 

cent imeter core recovered. 



A P P E N D I X  V I I I  

PETROGRAPHIC 

DESCRIPTIONS 



PETROGRAPHIC SUITE 

(Birch Claims, 1990 Diamond Drilling) 

Specimen Number Name 

Quartz-car bonate zone 

Massive pyrite 

Calcareous,  a l t e red  muscovite schist  

Ser ic i te  (muscovite) schis t  

Dolomite a l t e ra t ion  zone 

Chlori t ic massive pyrite 

Massive pyrite 

Massive pyrite with accesory chalcopyrite 
and magne t i t e  

Massive pyrite with accessory sphaleri te 

Very pyr i t ic  muscovite schist  

Massive pyrite 

Quar tz  vein 

Pyrit ic,  chlori t ized muscovite schis t  

Part ial ly recrystall ized,  chlori t ic 
(muscovite) schist 

Calcareous  chlori te schis t  



- - P E T R O G R A P H I C  A N A L Y S I S - -  November  1990 

For: Birch Cla ims,  C l e a r w a t e r  A r e a  

Project: G e m s t a r  R e s o u r c e s  Ltd., Vancouver,  B.c. 

SPECIMEN NUMBER: B90-1, 4.6 meters 

Location: 

Diamond dr i l l  hole B90-1, d e p t h  of  4.6 m e t e r s .  
( immed ia t e ly  below Exha l i t e  showing) 

L igh t  greyish-yellow, i r regular  f r a g m e n t a l  a p p e a r a n c e ,  whi te  t o  l ight  g rey  q u a r t z  
lenses ,  d a r k e r  g r e y  c a r b o n a t e ,  i ron  oxide f i l l ed  vugs. 

Field Rock Name: Quar t z -Carbonza te  Zone  

Thinsection Examination: 

E s t i m a t e d  Mode: 

C a l c i t e  
Q u a r t z  
P y r i t e  
Cha lcopyr i t e  
Magne t i t e  
Spha le r i t e  
Ga lena  
Muscovite  

P r i t e  is t h e  m a i n  opaque  minera l  and  con ta ins  exsolu t ion  blebs of  cha lcopyr i t e  w i t h  
l e s se r  spha le r i t e ,  ga l ena  and  magne t i t e .  P y r i t e  f o r m s  euhedra l  t o  subhedra l  c u b e s  
which a r e  o f t e n  sur rounded by a roughly l a y e r e d  enve lope  of  anhedra l  t o  ske l e t a l  
pyr i te .  

T h e  s p e c i m e n  is domina ted  by c o a r s e  g ra ined  c a l c i t e  which o f t e n  h a s  cu rved  twin  
l ame l l ea .  C a l c i t e  r e p l a c e s  s l ight ly su tu red  q u a r t z  grains.  Q u a r t z  gra ins  a v e r a g e  
1 m m  in  d i a m e t e r .  Minor, l a t e r  q u a r t z  cross-cuts  s o m e  c a l c i t e  grains.  

O n e  s ide  of t h e  s l ide  h a s  ve in l e t s  of muscov i t e  c u t t i n g  t h e  quar tz - r ich  areas .  

Name: Quar t z -Carbona te  Zone  



-- P E T R 0 G R A P H I C A N A L Y S I S -- November  1990 

For: Birch Cla ims,  C l e a r w a t e r  Area  

Projec t :  G e m s t a r  Resources  Ltd., Vancouver,  B.c. 

SPECIMEN NUMBER: B90-1, 6.25 m e t e r s  

Location:  

Diamond dri l l  ho le  890-1,  6.25 m e t e r s  depth .  

Handspec imen  Descript ion:  

Massive pyr i te  (approximate ly  85%) wi th in  a q u a r t z  gangue.  

F i e ld  R o c k  Name: Massive P y r i t e  

Thinsec t ion  Examination:  

E s t i m a t e d  Mode: 

9 %  Q u a r t z  
84% P y r i t e  ( t r a c e s  of  cha lcopyr i te )  
t r  Epidote(?)  

3% Muscovi te  
2% O r t h o c l a s e  
2% C h l o r i t e  

t r  C a l c i t e  

Muscovite  f o r m s  sma l l ,  monominera l l ic  lenses  t h a t  a r e  a l t e r e d  t o  ch lor i te .  Q u a r t z  
o c c u r s  main ly  as s l ight ly  e longa ted  gra ins  with s u t u r e d  gra in  boundaries. Q u a r t z  
also f o r m s  na r row,  d e f o r m e d  ve in le ts .  

C a l c i t e  is found  as i so l a t ed  gra ins  sur rounded by q u a r t z  o r  pyri te .  C a l c i t e  appea r s  
t o  b e  ear ly .  

Or thoc la se  is c lose ly  a s soc ia t ed  wi th  t h e  q u a r t z  lenses .  Cha lcopyr i t e  f o r m s  s m a l l  
i r r egu la r  (less t h a n  0.5 m m  wide) exsolut ion b lebs  in  t h e  ma in  p y r i t e  mass.  T h e  
pyr i te  is highly f r a c t u r e d  a n d  h a s  m a n y  t iny  gangue  inclusions. 

Name: Massive P y r i t e  



-- P E T R 0 G R A P H I C A N A L Y S I S -- November 1990 

For: Birch Claims, Clearwater  Area 

Project: Gemstar  Resources Ltd., Vancouver, B.c. 

SPECIMEN NUMBER: B90-1, 8.95 m e t e r s  

Location: 

Diamond drill hole B90-1, 8.95 meters  depth. 

Handspecimen Description: 

Light grey, general  mot t l ed  appearance caused by bleaching, highly f rac tu red  at 
700 t o  c o r e  axis,  small  pyri te lenses elongated subparallel t o  fracturing,  minor iron 
oxide staining. Bleaching is at right angles t o  fracturing.  

Fie ld  Rock Name: Footwall Silicified Zone 

Thinsection Examination: 

Es t imated  Mode: 

48% Calc i t e  
37% Q u a r t z  
5% Chlorite 
2% Pyr i t e  
1% Sphaleri te 

t r  Galena 
8% Muscovite 

Original rock consisted of a 0.1 mm quar tz  grain mosaic containing some 
inters t i t ia l  muscovite.  Pervasive ca lc i t e  has  overprinted and  replaced quartz.  
Coarse,  bladed quar tz  grains (up t o  0.8 mm long) occur  in association with t h e  
opaque grains. 

Name: Very Calcareous,  Altered Muscovite Schist  



-- P E T R 0 C R A P H I C A N A L Y S I S -- November 1990 

For: Birch Claims, Clearwater  Area 

Project: Gemstar  Resources Ltd., Vancouver, B.c. 

SPECIMEN NUMBER: B90-1, 17.9 m e t e r s  

Location: 

Diamond drill hole B90-1, depth  of 17.9 meters .  

Handspecimen Description: 

Al ternat ing l ight and dark grey,  well laminated at 600 t o  core  axis, some layers 
have abundant disseminated pyrite, cross-cutting ca rbona te  "gash" veinlets at 700 
t o  layering (200 t o  c o r e  axis). 

Fie ld  Rock Name: Ser ic i t e  Schist  

Thinsection Examination: 

Es t imated  Mode: 

28% Q u a r t z  
8 %  Orthoclase  

36% Muscovite 
4 %  Pyri te  (minor chalcopyrite, sphaleri te and  magneti te)  

10 % Plagioclase 
6% Calc i t e  
8% Chlorite 

Some layers a r e  quite calcareous,  although ca lc i t e  is absent in most  o f  t h e  slide. 
T h e  specimen consists mainly of f ine  grained, subrounded q u a r t z  in a n  abundant 
matr ix  of fe l t ed  muscovite. Many of the  muscovite layers a r e  kinked. 

Distinctly compositionally layered.  Coarser  quar tz  and ca lc i t e  grains (up t o  
0.4 mm)  a r e  associa ted with t h e  pyrite layers. 

The  pyr i te  grains have  t r a c e s  of chalcopyrite and  sphaleri te.  Isolated skeletal  
magnet i te  grains were  noted occasionally. 

Name: Seric i te  ( ~ u s c o v i t e )  Schist  



-- P E T R 0 G R A P H I C A N A L Y S I S -- November 1990 

For: Birch Claims,  C lea rwate r  Area  

Project:  Gemsta r  Resources  Ltd., Vancouver, B.c. 

SPECIMEN NUMBER: B90-3,8.5 m e t e r s  

Location: 

Diamond drill  hole B90-3, depth  of 8.5 meters .  

Handspecimen Description: 

Brownish stained,  coa rse  crystal l ine,  sparry ,  highly a l t e red ,  irregular quar tz  lenses 
o r  f ragments .  Some light grey areas ,  minor disseminated pyrite. 

F ie ld  Rock Name:  sum) / Ankerit ic  Carbona te  

Thinsection Examination: 

Es t ima ted  Mode: 

90% Calc i t e  
8% Q u a r t z  
2% Pyr rho t i t e  
1% P y r i t e  

t r  Chalcopyrite 
t r  Sphaler i te  

This rock is  a lmos t  ent i re ly  composed of coarse ,  sparry  dolomite in anhedral  
crys ta l  f l akes  up t o  6 mm long. Dolomite appears  t o  r ep lace  quartz.  

Q u a r t z  fo rms  l a rge  grains, up t o  2.5 mm in length commonly with pronounced 
undulatory ext inct ion.  

The opaques a r e  preferential ly concen t ra ted  within t h e  quartz-rich a r e a s  although 
some minor opaques  a r e  completely surrounded by dolomite.  Pyr i t e  appears  t o  be  
contemporaneous  wi th  pyrrhoti te.  

Name: Dolomite  Al tera t ion Zone 



-- P E T R 0 G R A P H I C A N A L Y S I S -- November 1990 

For: Birch Claims, Clearwater  Area  

Project:  Gemstar  Resources Ltd., Vancouver, B.c. 

SPECIMEN NUMBER: 890-3, 19.5 m e t e r s  

Location: 

Diamond drill hole B90-3, depth  of 19.5 meters .  

Handspecimen Description: 

Irregular pyrite lenses, subangular close packed - heavily disseminated, quartz-  
c a l c i t e  gangue well layered by a l ternat ing dark and  light grey. 

Fie ld  Rock Name: Massive Pyr i te  

Thinsection Examination: 

Es t imated  Mode: 

24% Q u a r t z  
6% Calc i t e  

12% Chlorite 
58% Pyr i t e  
t r  Chalcopyrite 
t r  Sphaleri te 

Q u a r t z  forms grains up t o  0.3 mm long, having only slight wavy extinction. Ca lc i t e  
occurs  a s  small  irregular lenses closely associa ted with bands of fiberous chlori te.  
Chlor i te  replaces  both ca lc i t e  and quartz. Ca lc i t e  also occurs  a s  angular inclusions 
within t h e  pyr i te  lenses. 

The  pyrite lenses a r e  character ized by numerous smal l  rounded gangue inclusions 
(average 0.003 mm). The inclusions give a rough mesh appearance t o  t h e  pyrite 
grains. The  abundance of chalcopyrite inclusion is absent  in this specimen. Minor 
rounded small  sphaleri te inclusion were  noted. 

Chalcopyrite does form small  micro-veinlet t races .  

Name: Chlori t ic,  Massive Pyr i te  



-- P E T R 0 G R A P H I C A N A L Y S I S -- November  1990 

For: Birch C la ims ,  C l e a r w a t e r  A r e a  

Projec t :  G e m s t a r  Resources  Ltd., Vancouver,  B.c. 

SPECIMEN NUMBER: B90-3,21.4 m e t e r s  

Location:  

Diamond dr i l l  ho le  B90-3, d e p t h  of 21.4 m e t e r s .  

Handspec imen  Descript ion:  

L a r g e  sub rec t angu la r  t o  subrounded py r i t e  l enses  up t o  8 mm long a r e  dense ly  
d isseminated  and  closely packed th roughou t  t h i s  spec imen,  suggest ion of 
l amina t ions  by e longa ted  wispy l aye r s  of  b lack  ch lo r i t e ,  gangue cons is t s  of q u a r t z  
and  minor  c a l c i t e ,  individual py r i t e  l enses  a r e  highly f r ac tu red .  

F i e ld  R o c k  Name: Massive P y r i t e  

T hinsec t ion  Examination:  

E s t i m a t e d  Mode: 

64% P y r i t e  
10% Q u a r t z  

6 %  C a l c i t e  
3% C h e r t  

15% Chlo r i t e  
1 %  Cha lcopyr i t e  
1 % P y r r h o t i t e  
1 %  Magne t i t e  

Q u a r t z  f i l l ing in t e r s t i t i a l  s p a c e  b e t w e e n  py r i t e  lenses ,  o r i en ted  perpendicular  t o  
t h e  p y r i t e  g ra in  boundary. Minor, v e r y  f i n e  gra ined  s i l ica  (cher t )  is present .  T h e  
l a r g e r  gangue  lenses  have  a "core" of c o a r s e r  q u a r t z  gra ins  up t o  0.5 m m  i n  length .  

C h l o r i t e  o c c u r s  as f e l t e d  masses  a d j a c e n t  t o  t h e  py r i t e  lenses.  

P y r i t e  f o r m s  l a r g e  f r a c t u r e d  masses  which have  minor i r regular  cha lcopyr i t e  
inclusions. Numerous  sma l l  py r rho t i t e  inclusions (up t o  0.2 m m )  a r e  present .  
P y r r h o t i t e  a l so  f o r m s  l a r g e  i so la ted  l enses  o v e r  1 m m  i n  width  a n d  as r e p l a c e m e n t  
of pyr i te .  

Name: Massive P y r i t e  



- - P E T  R O G  R A  P H I  C A N A L Y S I S  -- November  1990 

For: Birch C la ims ,  C l e a r w a t e r  A r e a  

Projec t :  G e m s t a r  Resources  Ltd., Vancouver,  B.c. 

SPECIMEN NUMBER: B90-5, 18.1 meters 

Location:  

Diamond dri l l  ho le  B90-5, d e p t h  o f  18.1 m e t e r s .  

Handspecimen Descript ion:  

I r regular  subrec tangular  pyr i te  lenses  closely packed,  l aye red  appea rance ,  
boudinaged c a l c i t e  "veinlet" paral lel  t o  layering.  

F i e l d  R o c k  Name: Massive P y r i t e  - Magne t i t e  

Thinsec t ion  Examination:  

E s t i m a t e d  Mode: 

5 8 %  P y r i t e  
2% Cha lcopyr i t e  
1% Magne t i t e  

28% Q u a r t z  
5% C a l c i t e  
6 %  Chlo r i t e  

P y r i t e  lenses  v e r y  f r a c t u r e d  wi th  subrec tangular  t o  i r regular  s m a l l  inclusions of 
cha lcopyr i t e  common.  R a r e  i so la ted  l a rge r  cha lcopyr i t e  gra ins  up t o  0.6 m m  long. 

I r regular  cha lcopyr i t e  ve in le t  0.4 mm wide by 2.0 m m  long a s soc ia t ed  wi th  
m a g n e t i t e .  Magne t i t e  a l so  f o r m s  individual gra ins  up t o  0.6 m m  long. Magne t i t e  
c o n t e n t  of  t h e  th insec t ion  is m u c h  l e s s  t h a n  t h e  handspecimen.  

Q u a r t z  occu r s  as a n  in ter locking  mosa ic  of gra ins  ave rag ing  0.3 mm long. Sma l l  
a r e a s  a r e  compr i sed  o f  a l i nea t ed  mass  of  sma l l e r  (0.05 m m )  q u a r t z  grains.  

Ch lo r i t e  f o r m s  i r r egu la r  veinlets .  T h e  c a l c i t e  "veinlet" h a s  highly i r regular  c a l c i t e  
m a t r i x  a round v e r y  i r regular  pyr i te  grains,  s o m e  spa r ry  sec t ions  a r e  present .  

Name: Massive P y r i t e  w i th  acces so ry  Cha lcopyr i t e  a n d  Magne t i t e  



- - P E T  R O G  R A  P H I  C A N  A L Y S I S  -- November  1990 

For: Birch C la ims ,  C l e a r w a t e r  A r e a  

Projec t :  G e m s t a r  Resources  Ltd., Vancouver,  B.c. 

SPECIMEN NUMBER: B90-5,19.2 m e t e r s  

Location:  

Diamond dri l l  ho le  B90-5, dep th  of  19.2 m e t e r s .  

Handspec imen  Descript ion:  

Massive py r i t e  in 2-4 mm subrec tangular  gra ins  w i th  a c e n t r a l  l a y e r  of brown 
sphaler i te .  T r a c e s  of  ga l ena  a s soc ia t ed  wi th  spha le r i t e  layer .  Gangue  of l ight  g r e y  
q u a r t z  and  minor c a l c i t e ,  wel l  l aye red  appea rance .  

Field R o c k  Name: Massive P y r i t e  wi th  Spha le r i t e  

Th insec t ion  Examination:  

E s t i m a t e d  Mode: 

P y r i t e  
Spha le r i t e  
Ga lena  
P y r r h o t i t e  
Cha lcopyr i t e  
Q u a r t z  
C a l c i t e  
Muscovite  

Spha le r i t e  l a y e r  h a s  numerous  i r regular  exsolu t ion  blebs o f  cha lcopyr i t e  throughout  
up t o  0.01 mm.  Occasionally,  i r regular  t o  subhedra l  py r i t e  inclusions (up t o  
0.04 m m )  a lso  o c c u r  in  t h e  spha le r i t e  lenses.  Ga lena  w a s  obse rved  mainly as t r a c e  
inclusions a l o n g  f r a c t u r e s  n t h e  py r i t e  a n d  s o m e t i m e s  a s soc ia t ed  wi th  la rger  
cha lcopyr i t e  inclusions. 

Majori ty of  t h e  q u a r t z  i s  s l ight ly e longa ted  especia l ly  a round t h e  pyr i te  lenses. 
F ine r  g ra ined  q u a r t z  i s  a s soc ia t ed  wi th  in t e r s t i t i a l  muscovi te .  C a l c i t e  commonly  
r ims  t h e  l a r g e r  pyr i te  lenses.  

Name: Massive P y r i t e  w i th  acces so ry  Spha le r i t e  



-- P E T R 0 G R A P H I C A N A L Y S I S -- November  1990 

For: Birch Cla ims,  C l e a r w a t e r  A r e a  

Projec t :  G e m s t a r  Resources  Ltd., Vancouver,  B.c. 

SPECIMEN NUMBER: B90-6, 11.0 m e t e r s  

Location:  

Diamond dr i l l  ho le  B90-6, d e p t h  of  11.0 m e t e r s .  

Handspec imen  Descript ion:  

I r regular  pyr i te  lenses  up t o  5 m m  long,  heavily d isseminated  in  rough layers ,  
app rox ima te ly  40% pyr i t e ,  minor brown spha le r i t e  i so la ted  f r o m  t h e  p y r i t e  a b o u t  
1%. Mostly qua r t z - se r i c i t e  gangue,  no  c a l c i t e ,  fo l ia ted .  

F i e l d  R o c k  Name: Very  Pyr i t i c ,  Q u a r t z o s e  Se r i c i t e  Sch i s t  

Th insec t ion  Examination:  

E s t i m a t e d  Mode: 

P lagioc lase  
Q u a r t z  
Muscovite  
Ch lo r i t e  
C a l c i t e  
P y r i t e  
Ga lena  
Spha le r i t e  
Cha lcopyr i t e  
P y r r h o t i t e  
Magne t i t e  

Q u a r t z  highly recrys ta l l ized  surrounding t h e  pyr i te  lenses.  Majori ty of q u a r t z  i s  
r e l a t ive ly  f i n e  g ra ined  (0.05 m m )  c lose ly  a s soc ia t ed  wi th  muscovi te .  

Muscovite  o c c u r s  as long l inear  layers .  T h e  pyr i te  lenses  r e p l a c e  t h e  muscovi te  
layers .  P lagioc lase  i s  a s soc ia t ed  wi th  c o a r s e r  r ec rys t a l l i zed  q u a r t z  a n d  opaques.  

P y r i t e  lenses  c o n t a i n  many gangue  inclusions and numerous  rounded spha le r i t e  
inclusions up t o  0.07 m m  in length .  Spha le r i t e  n o t e d  in  handspecimen i s  n o t  well 
r ep resen ted  i n  sec t ion .  P y r r h o t i t e  present  as very  sma l l  inclusions in  t h e  
cha lcopyr i t e  grains.  Magne t i t e  occu r s  as smal l  (0.03 mm)  i so la ted  gra ins  
d i s semina ted  th roughou t  t h e  f ine r  q u a r t z  sec t ions .  

Name: Very P y r i t i c  Muscovite  Sch i s t  



-- P E T R 0 G R A P H I C A N A L Y S I S -- November 1990 

For: Birch Claims, C lea rwate r  Area  

Project: Gemstar  Resources Ltd., Vancouver, B.c. 

SPECIMEN NUMBER: B90-6, 19.7 m e t e r s  

Location: 

Diamond drill hole B90-6, depth  of 19.7 mete r s .  

Handspecimen Description: 

Approximately 75% pyrite a s  irregular t o  coalesing pyrite lenses, rounded t o  
discontinuous layers  of quar tz  gangue. 

Fie ld  Rock Name: Massive Pyr i te  

Thinsection Examination: 

Es t imated  Mode: 

Q u a r t z  
Pyr i t e  
Chlori te (partially replacing plagioclase) 
Ca lc i t e  
Plagioclase 
Sphaleri te 
Chalcopyrite 
Galena 
Pyrrhot i te  

Pyr i t e  contains very small  inclusion of sphaler i te  and chalcopyrite but r a r e  large  
grains of sphaler i te  and  chalcopyrite occur  on t h e  edges  o r  close t o  t h e  large  pyrite 
lenses. 

Name: Massive Pyr i te  



-- P E T R 0 G R A P H I C A N A L Y S I S -- November 1990 

For: Birch Claims, Clearwater  Area  

Project: Gemstar  Resources Ltd., Vancouver, B.c. 

SPECIMEN NUMBER: B90-6,29.7 m e t e r s  

Location: 

Diamond drill hole B90-6, depth  of 29.7 meters .  

Handspecimen Description: 

White, milky quar tz  vein, minor calc i te ,  well f r ac tu red ,  minor brown iron oxide 
staining, some small  1-2 mm diameter  drusy vugs, t r a c e  of sulfides, some f rac tu res  
have c a l c i t e  infilling with yellowish c r e a m  colour. 

Field Rock Name: Q u a r t z  Vein 

Thinsection Examination: 

Es t imated  Mode: 

94% Q u a r t z  
6% Calc i t e  

Quar tz  fo rms  mostly very large  composite grains with pronounced wavy extinction. 
The  grain boundaries of some q u a r t z  grains with o t h e r  q u a r t z  grains a r e  granulated 
t o  a narrow zone up t o  0.2 mm wide consisting of 0.05 mm sized individual grains. 

Ca lc i t e  occurs  in irregular lenses which appear '  t o  be  open space filling around 
euhedral quar tz  crystals .  Minor replacement  of quar tz  by calc i te  has occurred.  
Ca lc i t e  is present  mainly a s  large  sparry grains. 

No opaques in section.  

Name: Q u a r t z  Vein 



-- P E T R 0 G R A P H I C A N A L Y S I S -- November  1990 

For: Birch Cla ims,  C l e a r w a t e r  A r e a  

Projec t :  G e m s t a r  Resources  Ltd., Vancouver,  B.c. 

SPECIMEN NUMBER: B90-7, 4.4 m e t e r s  

Location:  

Diamond dr i l l  ho le  B90-7, dep th  of  4.4 me te r s .  

Handspec imen  Descript ion:  

I r regular  lenses  of py r i t e  densely d isseminated  throughout ,  vuggy-weathered 
a p p e a r a n c e ,  abundan t  ch lo r i t e  a n d  ca l c i t e ,  coa r se ly  l aye red ,  py r i t e  l ense  up t o  7 
m m  long.  

Field Rock Name: Chlor i t ic ,  Brecc i a t ed  Massive P y r i t e  

Th insec t ion  Examination:  

E s t i m a t e d  Mode: 

Ch lo r i t e  
C a l c i t e  
Q u a r t z  
P y r i t e  
Muscovite  
P l ag ioc l a se  
Hornblende  
Cha lcopyr i t e  
H e m a t i t e  
Spha le r i t e  
P y r r h o t i t e  

Hornblende  occu r s  as i so la ted  r emnan t  c r y s t a l s  which have  been  par t ia l ly  
b r e c c i a t e d  a n d  r e p l a c e d  by q u a r t z  and  pyr i te .  Hornblende  c rys t a l s  a r e  up t o  
0.8 m m  long  b u t  a r e  n o t  a l t e r e d  by chlor i te .  

C h l o r i t e  f o r m s  f iberous  veins a n d  l inear  lenses  th roughou t  t h e  spec imen within t h e  
f i n e r  gra ined  q u a r t z  a r eas .  

Q u a r t z  f o r m s  c o a r s e  c l e a r  grains up t o  1.5 m m  assoc ia t ed  wi th  t h e  pyr i te  lenses.  
A n  e a r l i e r  q u a r t z  is c h a r a c t e r i z e d  by much  f ine r  g ra in  s i z e  (less t h a n  0.1 m m )  a n d  
i s  closely mixed  w i t h  muscovi te ,  c a l c i t e  a n d  chlor i te .  

Name: Pyr i t i c ,  Ch lo r i t i zed  Muscovite  Schis t  



- - P E T R O G R A P H I C  A N A L Y S I S  -- November 1990 

For: Birch Claims, Clearwater  Area  

Project: Gemstar  Resources Ltd., Vancouver, B.c. 

SPECIMEN NUMBER: 890-7,4.8 m e t e r s  

Location: 

Diamond drill hole 890-7, depth  of 4.8 meters .  

Handspecimen Description: 

Irregular quar tz  lenses within a dark green (chloritic) matr ix ,  narrow (1-3 mm wide) 
chlor i te  veinlets, iron oxide stained,  t r a c e  of ca lc i t e ,  minor disseminated pyrite. 

Field Rock  Name: Quar tz  Vein in Chlori t ic Schist  

Thinsection Examination: 

Es t imated  Mode: 

48% Q u a r t z  
22% Calc i t e  (Dolomite?) 
5% Muscovite 

15% Plagioclase 
2% Opaques (Pyrite,  ~ e m a t i t e )  
8% Chlorite 

Chlori te only occurs within t h e  narrow veinle ts  associated with f ine  grained 
opaques and in t h e  finer quar tz  layers. No chlor i te  was noted in t h e  coarser quar tz  
lenses. 

Name: Part ial ly Recrystall ized Chlor i t ic  ( ~ u s c o v i t e )  Schist  



-- P E T R 0 G R A P H I C A N A L Y S I S -- November 1990 

For: Birch Claims, Clearwater  Area 

Project: Gemstar  Resources  Ltd., Vancouver, B.c. 

SPECIMEN NUMBER: B90-7,38.3 meters 

Location: 

Diamond drill hole B90-7, depth  of 38.3 meters.  

Handspecimen Description: 

Alternat ing l ight  and dark grey well laminated,  abundant disseminated pyrite 
(approximately 5% pyrite), schistose. 

Field Rock Name: Chlorite-Serici te Schist  

Thinsection Examination: 

Est imated  Mode: 

Q u a r t z  
Dolomite 
Chlor i te  
Opaques (Pyrite)  
Plagioclase 

Chlori te forms relat ively wide shee t s  and also narrow fiberous veinlets. 

Ca lc i t e  is distr ibuted pervasively throughout t h e  sl ide replacing quartz.  

Name: Calcareous  Chlori te Schist  












