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SUMMARY 

The  Invincibh: Tungsten Mine  produced 282,799 tons of ore  averaging 0.65% W03, between  early 
1971 and September 1973 (BCDM  Geology,  Exploration and \lining 1973 and GSC Economic 
Geology  Report 32, 1984). 

Ore  Reserves  calculated by Canadian  Exploration Ltd. (Canex)  in August 31, 1973 estimated  that  the 
Invincible Tungsten Mine  contains  a  combined  Probable,  Possible  and Marginal Ore  Reserve of 
75,128 tons  grading  0.62% WO:3.  This represents 46,579 Units of W03 or 738,748;  lbs of tungsten. 
The  value  of a short ton  unit W03, between  March 1-31,2001 averaged $64US. Therefore,  the 
46,578 Units 'of W03 has  an  insitu  value  of  $2.98  million US. 

The  following table indicates  the  classification of the  reserves and which  reserves  are  accessible  from 
the  underground  workings and  which reserves  are  inaccessible and would  require  development to 
access  the  reserves. 
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0.42% W03 Underground  Workings 
1,922.  tons  averaging 
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The  majority of the reserves  are  accessible  from  the undergrwnd workings. The  nonhem extension 
of the  Invincible  Tungsten  Mine  remains  untested and therefore & existing reserves combined  with 
the  potential of more  deposits  along  the  northern  extension of the mineralized  trough  makes  the 
Invincible  Mine an attractive  target  and an asset which  could be bmught into  production  relatively 
quickly  when the price of  the  commodity  and  economics  are favorable. 
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The  Invincible Tungsten Mine  was  closed in 1973 due to poor  metal  prices.  The  mine not only 
contains  mineable  tungsten  reserves  but also has the  potential for gold mineralization and additional 
tungsten  reserves. 

The Salmo Mining  Camp,  which  hosts  the  Invincible deposit was  initially  staked for gold m 1896 
and  lead  mineralization  was  discovered in 1906 and  development of the  lead deposit txgan in  19:10. 

In 1938, the  skam beds, which  host the gold  mineralization  were  explored for tungsten 
mineralization.  Wartime  Metals  Corporation, a Federal Government  Agency,  developed the Emerald 
Tungsten  Mint:  in 1942. The  concentrates are remarkably free from deleterious imp~uides and 
subsequently hecame in great demand  and caused the mines  to  be  the first major Can;dian producers. 

Canex  (now  Placer Ltd.) purchased the Dodger, Feeney and  Emerald tungsten mines and the 
Emerald-Jerse,y  lead-zinc  mines in 1947. The company  brought  the  Invincible  Mine  into production 
in 1971. Total  production,  from  1947 until 1973, totaled 8 million tons of lead-zinc-silver ore and 
1.6 million tons of tungsten ore. 

Recently,  the  tungsten  skam deposits have  been  reexamined for gold minedimion. Sultan Minerals 
Inc. has explored  the  Bismuth  Zone,  a  pyrrhotite  horizon  hosting  the tungsten mineralization for 
high-grade  gold  mineralization. 'fie Invincible Mine, which is situated  within 300 meters of the 
Bismuth  Zone.,  contains  abundant  pyrrhotite  rich skams and is believed to have  potenrial for hosting 
similar gold  mineralization as discovered  by Sultan. 

An alteration study utilizing 32 element ICP and  whole  rock  geochemical analysis co~nbined with  a 
petrography study may be useful in  directing  a drill program  towards deposits and cklrifying the 
genetic history of the gold, lead-Zic-silver and tungsten mineralization. 

The Salmo Mining  Camp has g o d  potential for hosting skam-type tungsten,  sedex-trrpe  lead-zinc- 
silver,  and disseminated and  replacement-type  gold deposits. The  northern  extension of the 
Invincible  Tun.gsten  Mine  warrants an exploration program for tungsten  mineralization (pastoor 
1972). As well, the Invincible  Tungsten  Mine  and  extension  warrant testing for Carfin-type 
replacement  gold  mineralization. 
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The Invincible Tungsten Mine (Invincible) produced 282,799  tons of ore averaging 0.65% W03, 
between early 1971 and September 1973 (BCDhl Geology, Exploration  and  Mining 1973 and GSC 
Economic  Geology  Report 32,1984). 

Ore Reserves calculated by Canadian  Exploration  Lrd. (Canex) in August 31, 1973 indicated  that 
the Invincible c:ontains a  combined Probable, Possible  and  Marginal Ore Reserve of 75,128 tons 
grading  0.62% W03 (46,579 Units of W03). 

A visit to the property was conducted between August 14* and 17* to collect rock samples from the 
argilhte, granit,:  and  limestone to  determine if an alteration and petrographic study combined  with 
32 element ICI’  and  whole  rock analysis would  yield  information useful in designing a diamond  drjll 
program. 

1.1 LOCATION  AND  ACCESS 

The  Invincible  property is located  in southeastern British  Columbia, approximately 9.5 kilometers 
south-southeast of the  town of Salmo, B.C. (Figure 1). The claim is located  within N..T.S. map 
sheet  82F/3E  and is centered approximately at 49‘06’50”  north latitude and 117’13’25’’ west 
longitude. 

Access to the property is via  Highway 6 to Sheep  Creek  and  then  from the south side of Sheep 
Creek  a  well-maintained  gravel road heads eastward up  to the  abandoned.  Jersey-Feeney-Emerald- 
Dodger-Invincible Salmo Mining  Camp. The first road to the  left past the locked gate leads to the: 
Invincible breakthrough portal.  Piresently, car  pans from a  neighbor have been  piled  along the road 
and in front of the portai. The portal of the 6,000 feet long  Invincible decline is located  beneath the 
Emerald  pit, to the  south of the  Invincible claim (Fi,pre 3). 

The  Invincible tungsten ore  zone is 3,100 feet northeast of the old Emerald tungsten mine and  250 
feet  northwest of the  north  end of the  old Jersey lead-zinc  mine, on  Iron  Mountain (Figure 3). 

1.2 PROPERTY  STATUS AND O m R S H I P  

The  Invincible property comprises one mineral claim  located  within  the Nelson Mining Division 
(Figure 2). 

Units Expiry Date of Record 
Year 

Invincible 

12084 
(R.C.G. 

March 15,1990 1 

Y 
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1.3 PHYSIOGRAPHY AND CLIM.%TE 

The  Salmo  Mining  Camp  is  located  within  the Selkirk Mountain  range.  Elevations on the  property 
range  from 4,000 feet (1,219 meters) to 4,550 feet i. 1.387 meters). Slopes range  from  moderate tO 
steep. 

The  area  receives  high quantities of  rain  and snow 

1.4 PREVIOUS EXPLORATION 

The Salmo Mining  Camp  was  initially  staked  for gold in 1896 and lead  mineralization  was 
discovered in 1'906 and  then  devel.opment of the  lead deposit began  in  19'10.  In 1938, the skam 
beds, which  host the gold minerdization were  explored for tungsten  mineralization.  Wartime 
Metals  Corporation,  a Federal Government  Agency.  developed the Emerald Tungsten Mine in 1942 
Canex  (now  Placer  Ltd.) purchased the Dodger, F m e y  and Emerald tungsten mines :and  the 
Emerald-Jersey lead-.zinc mines in 1947. Production,  which  continued until 1973, totaled 8 million 
tons of lead-zinc-silver ore and 1.4 million  tons  of tun, m e n  ore. 

Recently,  the tungsten skam deposits have  been reexamined for the  potential of hostin,g  gold 
mineralization. Sultan Minerals  Inc. has explored the Bismuth  Zone,  a  pyrrhotite  horizon  hosting 
the  tungsten for high-grade  gold  mineralization. The Invincible, which is situated within  300  meters 
of  the  Bismuth Zone, contains  abundant  pyrrhotite rich skams and is believed to have :potentiaJ for 
hosting  similar  gold  mineralization as discovered by Sultan. 

The  following section has been  compiled  from information contained  in  various  unpublished  Canex. 
reports. 

The  Emerald,  F'eeney,  Dodger  and  Invincible  tungsten  mines of the Salmo area of the West 
Kootenay District were  worked  intermittently between 1943 and 1973. During that  period total 
production of tungsten from  the mimes was 1,401,345 tonnes or ore, which  yielded 8,065,010 
kilograms of WO3 (1,544,702 tones averaging 0.56% W03). The concentrates are remarkably free 
from deleterious impurities and subsequently became in great demand  and caused the mines  to be 
the  first  major Canadian producers. 

Interest in tungsten  in the area occurred after specimens of skam  from the Emerald  lead-zinc  were 
analyzed for molybdenum  and  found  to  contain tun-sen. The Emerald  and  Dodger  Mines  were 
developed  to extract the  tungsten by Wartime Metals Corporation,  a  Crown corporation. 
Construction ol'a  300 ton  concentrator  commence in September 1942 and the operation was  closed 
down in October 1943 when  the  demand for tungsten eased. 

In 1947, Canex. purchased the  property  and conducted an exploration  program for tun:g-sten As a 
result  the Feency tungsten ore  zone  and  the Jersey lead-zinc  ore  bodies  were  discovered. 
Approximately, 60,000 tons of lead-zinc ore was  outlined  in  the Jersey deposit. In vie:w  of &e 
favourable  base metal prices and the smaller mar-+ of profit beimg made on the tungsten, n was 
decided to close the Emerald Tungsten mine  and m v e n  the mill to a led-zinc operation. The  mine 
was  phased out in  December 1948 and the lead-zinc production  commenced  in  March 1949 and 
remained  in  production  until 1970. 
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In 1951  the  Canadian  Government  purchase  two  blocks of ground from Canex.  covering the 
Emerald  tungsten ore and  the  partly  developed  Dodger  tungsten ore zone. to h e  east o f  the Jersey 
lead-zinc  mine. 

In 1952, Canex  bought  back  the two ore blocks  from  the  government  and  operated the tungsten 
mine  until  August  1958.  The Femey Mine,  which  had  been  discovered  earlier. was in production 
between 1951 and 1955.  The  Feeney  Mine  which is  located 300 feet  nonh of the Emserald mine 
contributed 60,000 tons of ore grading  0.92% W03. 

Underground  exploration in the  Dodger  area,  which  was  discovered by the Canadian Government in 
1943, proved  up two tungsten ore. zones.  The  Dodger 4400 was  operated from 1952 to 1957 and. 
produced  137,000  tons  averaging  0.56% W03, and  the  Dodger 4200 operated &om 1954 until 1!357 
and  produced 158, tons  averaging:  0.60% W03. 

In 1953 and 1954, the  proposed  northward  extension of the  geological trough hosting the Emerald 
and  Feeney  mines  was  drill  tested. The first holk  to hit target  intersected 10 feet  grading 0.75% 
W03. By 1956, the  Invincible ore body  had  been  drill  indicated  and  a  shafr was collared  in 1957 
near the present  Invincible portal. However, the shaft  pilot  hole  intersected 26 feet of tungsten  ore, 
so a  new  shaft  !rite  was  located.  Owing to rapidly  falling  tungsten  prices the project was postpone:d. 

In  1969,  after  a  total of 34,462  feet of diamond  drilling,  another  feasibility  smdy was c:ompleted  and 
the green  light was given  to  driving  a 6,000 feet  long, 16 feet by 19 feet d e c k  to facilitate the 
trackless mining  method.  The  old  Emerald  mill  was  rehabilitated  and utilized machinery from the 
Jersey mill.  In 1970, mill  construction was completed  and  production  came from the rehabilitated 
Dodger  workings,  since  the  Invincible  ore  zone  had  not  yet  been  reached  by the decline. 

The Invincible  'Tungsten  Mine  produced  282,799  tons  of ore averaging 0.65% W03, between  eafly 
1971 and  September  1973. 

1.5 Summary of Work. Completed in 2000 

Three rock samples were  collected for 32 element ICP and  whole rock analysis. Samples from 
Truman  Member  argillite  and  Reeves  Member  limestone  were  collected in rhe viciity of the 
Invincible  (breakthrough)  Portal  and  a  granite sample was obtained  from rhe Dodger stock  located 
in the northeast comer of the  claim  (Figure  4). 

The samples  were  sent to ALS  Chemex  (Aurora  Laboratory  Services  Ltd.)  for  analysis. 

The prepared  samples  were  analyzed for 32 element ICP package  utilizing d a r d  Aqua-Regia 
Leach  and  major  and  minor element oxides  were  determined  utilizing XRF - basic whole  rock 
analysis. Refer  to  Appendix  1 - Analytical  Results  for  detail. 
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2.0 REGIONAL GEOLOGY 

The following  section is excerpt  from  Mulligan (1984). The  Emerald,  Feeney,  Invincible, Dodger, 
and Jersey mines  are  contained  within  the limbs of overturned,  faulted Jersey anticline the axis of 
which strikes about  015' and plunges northward and  southward  from about the midsec:tion  of the 
mine area (Figure 3). The  eastern  upright limb of  the  anticline contains the Dodger and Jersey ore 
bodies,  while  the  Emerald,  Feeney  and  Invincible  mines are in  the western overturned :Limb. 

In the regional settin:  of  the deposits, two structural factors are especially relevant: 

1. The deposits are  within  the  zone  of  maximum curvature of the 'bulge' structure of the 
Kootenay  Arc:  and 

2. the deposits are in a strongly fractured zone just east of the trace of the eastward- 
dipping  Waneta Faullt, along which  the  Proterozoic  and lower Paleozoic sediments are 
thrust over  a  Jurassic:  volcanic-sedimentary  assemblage. 

This fault forms the  boundary between the East and  West  tungsten zones and western boundary of 
the strongly fractured zone. The strongly fractured zone,  which hosts the lead-zinc and  tungsten 
deposits, is described as the  "Mine  Belt" (Fyles and  Hewlett, 1959). The eastem boundary of the 
strongly fractured zone occurs approximately 100 meters east of the East Dodger  and  Dodger  Mines 
along the fault contact  between the Active Formation  (Black  Argillite Belt) and the Laib  Formation 
(Figure 3). 

The stratigraphy in the mine area is listed in accompanying Figure 3. 

The Emerald,  Dodger  and  Townsite granite stocks of Cretaceous age have inmded this stratigraphy. 
Numerous  lamprophyre  dykes, probably related  to a nearby  Tertiary  monzonite  plug,  lacally cut the 
ore. 

The ore zones are normally  contained with skams of the  Laib  Formation along the contact of a 
Cretaceous stock or a  trough-like :$mcture in the granite surfaces. 

Skams with minor scheelite forms numerous  bands up to 15 meters wide, especially in the Truman 
and Reeves members.  Dolomite of the Reeves limestone is the host rock of the Jersey and  old 
Emerald  lead-zinc  deposits.  They are at a slightly higher  horizon than the adjacent tungsten 
deposits, which  are m predominantly calcareous beds. Silicate or sulphide skam is the  host  rock of 
most scheelite .mineralization  but "greisen ore' extends as much as 12 meters into  the  granite at the 
Emerald. 

Typic& skam is a  ,wen  and  brown granular rock composed  chiefly  of  pyroxene, gamx and  locally 
amphibole,  with  various  amounts  of pyrrhotite, calcite and quartz. Vesuvianite is a  common minor 
constituent at tlx Dodger. Other :Silicate mineral reported in  varying minor amounts are tremolite:- 
actinolite,  epid'ote,  biotite,  muscovite, chlorite and  augite  have  been reported. Small amounts of 
apatite are common.  Tourmaline was reported to be  relatively abundant in quartz veins at granite 
contacts at the Emerald and Feeney. Fluorite in fracture zones at the Emerald, Feeney  and  Dodger 
was  mentioned, by  Ball (1954). 
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Pyrrhotite is the predominant sulphide mineral and is especially abundant in the Invincible ore 
and in some Ernerald ore. Some pyrite has ken repned .  Chalcopyrite in  small amounts is 
apparently the only base-metal sulphide. Molybdenite and molybdian scheelite are relatively 
abundant at the: Dodger. A tittle wolframite has b r rn  reported. 

3.0 DETAJIL TECHNICAL  DATA AND INTERPRETATION 

3.1 PROPERTY GEOLOGY 

The  Invincible  Mine  occurs  along  the  western contaa of the  Dodger stock and is hosted  within  the 
eastward  dipping  Reeves  limestone  (Figure 3, Cross-section).  The  following  description is from 
Thompson (1973) but  excerpt  from  Mulligan  (1984). 

The Invincible lore  body is in the  overturned  limb of rbs Jersey anticline  and is bounded  above  and 
below  by skam and  argillite of the  Truman  and  Emerald  Members of the  ‘Laib  Formation 
respectiveiy (Figure 3). Most  of the tungsten  ore (sckIite) occurs in lenticular  zones,  which 
extend  at  a  high  angle  from  the  granitic stock, more  or less conformable  with  layering of the  marble. 
In cross section.  the  ore  appears as irregular jagged zones to which  the  descriptive  tern1  ‘ore  flame’ 
was applied  by the mine  geologists. In longitudinal &on the  flames are discontinuaus  and 
irregular. Ore zones  extend  up to 80 feet from the stock and  may  be more  than 10 feet  thick,  but 
most ore does not  extend  beyond 20 feet from the s tak and is typically less than 8 feet  thick. 
Cmrinuity of the ore along  strike  seldom exceeds a few tens of feet. Ore grades as high as 7.6% 
W03 (across 1.6 feet)  were  encountered.  However, 0.75% to 1.50% W03 are more typical of ore- 
grade material. 

Some of the on: zones comprise  aggregates of angular  rock  fragments  enclosed  in  secondary  coarse 
crystalhe qurutz;  the  scheelite is contained  within the fragments,  which  consist of diopside  and 
gamet-rich malierial. 

Pastoor’s (1970) description is as follows: 

The  Invincible  ore-zone is divided  into two zones separated by a 650 feet  long area containing 
granite  cross-dykes. 

The south zone is  approximately 800 feet long and is lying  nearly  flat  in  a  trough-like suucture 
formed  by  west-dipping  Dodger  granite  and eastdipping Emerald granite. The  Emerald  granite 
underlies  a fault surface and dips  approximately 35’ east. The  trough is terminated at.  both endsby 
areas of “high  granite” and  cross-dykes. The north zone is approximately 1,100 feet  long  and ha: a 
gentle plunge to the  south.  The  trough suucture is foxmed by west-dipping  Dodger  granite  and  east- 
dipping contact between  Emerald  black  argillite and limestone. This contact dips  about 40” east and 
the granite dip:;  about 35” west. 

In  both zones, tungsten  ore  occurs  where the limestone is in  contact  with  the  Dodger  granite. The 
ore is contained in quartz-sulphide  replacement of limrstone. It is localized in general by fracturing, 
faulting,  and  brecciation of the hestone; and in detail  by  minor  fracturing  and  bedding of the 
limestone. 
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The surface mapping  indicated  that  the  property is underlain by  Lower Cambrian  age rmks of the 
Laib  Formation.  The  Truman  and  Reeves  members of the  Laib  Formation  have  been inded by 
granite of the  Dodger  Stock. 

The  property  geology is presented in Figure 4 and a brief  description  of  lithologies  follows: 

Lower Cambrian 

Unit 4: Truman Formation: 

The  predominant  rock  type  is  a dark grey  weathering,  fine  to  coarse  grained  siltstone to greywacke 
which  contains  thinly  laminate  (5mm),  alternating  light  and  dark  bands of biotite  and c ~ u a m  Grain 
size appears  to be controlled by metamorphic  grade.  Occasional  recessive  weathering:, vum 
calcareous  bands and pyritic  bands  occur  within  this  member.  Calcareous  content  appears to 
increase  towards  the  limestone  units. 

Unit 5: Reever; Member: 

The predominant  rock type is a  light  grayish  white  weathering  limestone.  Resistant  wca&erkg 
silica  filled  fractures  and  bedding  planes  occur on the  weathered  surfaces.  The  beds are generally 
less than 5 meters  thick.  The  beds  contain  thin  interbeds of argillite  and  siltstone. Possibly& 
limestone  represents an exhalative  chemical  precipitate  within a moderate to deep basin 
environment. 

Cretaceous 

Unit 10: Granite: 

The  Dodger grzlnite comprises  a  rusty  to  pinkish  weathering,  medium  to  coarse  grainded ~ biotite 
granite.  Pegmatitic  phases  containing  large,  euhedral quartz and  muscovite crystal 0 c c : u r  
occasionally. 

STRUCTURE 

The units strike north  northeast  and  dip  moderately to the  east.  Foliation is parallel to bedding. A 
fault  contact  parallel  to  the  bedding  occurs  with  the  portal  entrance. An east-west trending fauh is 
inferred  to  the  north of the portal.  White  angular qumz gouge  often  occurs  along  fault  planes. The 
regional  structu~:al  setting  is  described in the  Regional  Geology  section. 

ALTERATION 

The Laib  Formation has been  silicified  and  the  calcareous  members  are  altered to skarn. A 
description of the skams  is contaimd in the  Regional  Geology  section. 
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The Invincible lungsten Mine produced  282,799 tons of ore averaging  0.65% W03, between  early 

32, 1984). 
1971 and September 1973 (Geology, Exploration  and  Mining  1973  and  Economic  Geology  Report 

Ore Reserves  calculated by Canadian  Exploration  Ltd.  (Canex)  in  August 31,1973 estimated  that 
the Invincible  Tungsten  Mine  contains  a  combined  Probable,  Possible  and  Marginal Ore Reserve of 
75,128  tons grading 0.62% W03 (46,579 Units of WO3). 

“Tungaen prices and  many  tungsten  statistics are quoted in units of tungsten  trioxide (W03). The 
short ton unit,  used in the  United  S;tates,  is 1% of a  short  ton (20 pounds)  and  tungsten moxide is 
79.3% tungsten.  Therefore,  a  short  ton unit of WO3 equals 20 pounds of W03 and  contains 7.19 
kilograms (15.86  pounds) of  tungsten. The metric ton unit,  used in most other countries, is 1% of a 
metric ton (10 kilograms). A metric  ton  unit of W03 contains  7.93  kilograms  (17.48  pounds) of 
tungsten” (Shedld). 

The following  information is contained in the USGS Mineral  Industry Surveys publication. The 
following prim; represent  combined  prices for wolframite  and  scheelite  ore  concentrates  with  a 
minimum tungsten trioxide  content of 65%. The prices for March 1 to 31,2001, are as follows: 

Low - $67/metric  ton  unit W03 ($6l/short ton  unit W03) 
High - $74/metric  ton unit W03 ($67/short  ton  unit W03) 

Therefore the Invincible  insitu  reserve of 75,128  tons  averaging 0.62% represents  the :following 
tungsten  content  and  value: 

* 75,128 tons x 0.62% = 465.79 tons W03 (931,587.2  pounds) 
* 931,587.2  pounds W03 x 79.3%  tungsten = 738,748.6 pounds  tungsten 

738,748.6 pounds  tungsten + 15.86  pounds  tungsten  per  1  short  ton  unit = 46,579.34 sho~t 

Average  insitu  value  between  March 1-31,2001 = 46,579.34 x $64 US = $2.98  Million IJS. 
ton  units. 

The following  table  indicates  the  classification of the  reserves and  which  reserves are ;accessible 
from the underground  workings  and  which reserves are inaccessible  and  would  require  development 
to  access the reserves. 

Y 



Polaris Minerals  Corporation Page 12 mi 

Y 

U 

m 

Y 

m 

3 

Y 

Y 

Accessible from. 

(31,194 Units) - 
0.68% 'W03 Underground  H'orkings 
45,969  tons avera-hg -1 

Accessible from 12,820 tons  averaging 
Underground  Workings 0.58% W03 1 
Accessible from 6,250 tons averaging 
Underground  Workings 

0.36% (2,266 'W03 Llnits) ~ 

Inaccessible from 3,630  tons averagins 
Underground  Workings 0.73% W03 

(2,657 Units) 

Inaccessible from 
Underground  Workings 0.45% W03 

- (7,420.5  Units) 

- 
- 

- 
4,537  tons  averaging 

(2,020.5  Units) 
- -1 

Inaccessible from 
Underground Vv'or!4ngs 0.42% W03 

" 

1,922 tons averagiug 

(801 U&) : 

The Invincible  'Tungsten  Mine  was  closed due to poor  metal  prices. The mine  not only contains 
mineable  tungsten  reserves  but  also  has the potential  for  additional  reserves. 

The Salmo district mining  camp  hosting  the  Invincible  depoist  was  initiaUy staked for gold  in  1896 
and  lead  miner;&ation was discovered  in 1906 and development of the lead deposit tegan in  1910. 
In 1938, the skam beds, which  host the gold  mineralization  were  explored for tungsten 
mineralization. Wartime Metals  Corporation, a Federal  Government Agency, developed the 
Emerald Tungsten Mine in 1942.  Canex  (now  Placer  Ltd.)  purchased the Dodger,  Feeney  and 
Emerald tungsm mines and the E!merdd-Jersey kad-zinc mines in 1947. The Invincible Mine was 
put  into  production in 1971.  Prod.uction, from lpfl until  1973,  totaled 8 d o n  tons of lead-zinc- 
silver  ore  and 1..6 million  tons  of  tungsten ore. 

Recently,  the  tungsten  skam  deposits  have betn reexamined  for their gold mineralization. Sultan 
Minerals  Inc. has explored the Bismuth  Zone,  a pjrrhotite horizon  hosting the tungsten 
mineralization for high-grade  gold  mineralization. The Invincible  Mine,  which is situ:lted  within 
300 meters of rhe Bismuth  Zone,  contains abundant pyrrhotite  rich skam and is believed to have 
potential for hosting similar gold  mineralization as discovered by Sultan. 

r I 
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GEOCHEMICAL ANALYSIS - 32 ELEMEMT  ICP AND WHOLE ROCK 

The  purpose of the sampling program was to examine  the chemistq of the rock types  underlying  the 
Invincible proptrty for potential  exploration  pathfinder  elements and to ).it:ld information  regarding 
the origin  of the gold, lead-zinc-silver and tungsten mineralization  and  deposir type(s) associated 
with  the mineralization. A program of element and  whole  rock gecchemid analysis c.ombmed w i t h  
a  petrography study would  be useful to in determining alteration  patsems  and possibly identifying 
haloes  around cre deposits. In particular, core from  a  diamond  drill  program or underground 
samples  would  yield  material  suitable for such a study. 

Briefly,  the results for the  three  different rock types  were  compared  and appear to indicate that the: 
higher  Ba, Co, {Cu, Cr, Fe, Mg,  Mn,  Mo, Ni, Zn in the argillite may suggest that there is a genetic 
association  with  Sedex  type  deposit in a rift environment containing  mafic extrusive. 

The granite contains higher  Pb  values. Tungsten value  was  not  anomalous. 

The  limestone was slightly  higher  values for As, Cu,  Hg, P, Sr, Ca, Mn, which  may suggest that it 
could be a suitable host for replacement  gold  mineralization. 

4.0 CONCLUSIONS AND :RECOMMENDATIONS 

The  Invincible  'Tungsten  Mine  produced 282,799 tons of ore  averaging  0.65% W03, lbetween early 
1971 and  September 1973 (BCDlM Geology,  Exploration  and Mining 1973 and GSC Economic 
Geology Report 32,1984). 

Ore Reserves  calculated by Canadian Exploration Ltd. (Canex) in August 31,1973 estimated that 
the Invincible Tungsten Mine  contains  a  combined Probable, Possible and ;Marginal Ore Reserve of 
75,128 tons grading 0.62% W03. This represents 46,579 Units  of W03. or 738,748 l!bs  of tungsten. 
The  value of a  :short  ton  unit  WO3,  between  March 1-31,2001 averaged W U S ,  which represents 
an insitu  value  of  $2.98  million  US for the 46,579 Units of WO3. 

The  following table indicates the  classification of the reserves and  which mrves are accessible 
fiom the  under,ground  workings  and  which reserves are inaccessible and would requjre development 
to access the re:serves. 

Accessible  from 

Accessible  from 
Underground  Workings 

Accessible  from 
Underground  Workings 

-1 
6,250 tons  averaging 
0.36% W03 -1 
(2,266- -1 

3 

Y 
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Inaccessible from 

Inaccessible from 
Underground  Workings 

(2,020.5 Gnits) 

Underground  Workings  0.42% 'W03 

The majority of the  reserves are ac:cessible  from the underground  workings. The northem  extension 
of the Invinciblc  Tungsten  Mine  remains  untested and therefore rhe existing reserves  combined wi.th 
the potential of more deposits  along  the noahern extension of the mineralized  trough makes the 
Invincible Mine an  attractive  target  and  an asset which  could be brought  into  production  relatively 
quickly  when rhe price of the  commodity  increases. 

An alteration snudy  utilizing 32 element ICP and  whole  rock  geochemical  analysis  combined  with  a 
petrography  study may  be  useful in  directing  a drill program towards deposits and  clarifying the 
genetic history (of the gold,  lead-zinc-silver  and  tungsten minera lkw ia .  

The Salmo Mining  Camp  has  good  potential for hosting s k a m q p  tmgsten, sedex-tyye  lead-zinc- 
silver,  and  disstxninated  and  replacement-type  gold  deposits. ?be northem extension tlf the 
Invincible Tungsten Mine  warrants  an  exploration  program forhmgsten mineralization  (Pastoor 
1972). As well, the Invincible Tungsten Mine and  extension wanant testing for Carlirl-type 
replacement  gold  mineralization. 
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Polaris Mineral's Corporation 

5.0 ITEMIZED COST STATEMENT 

Personnel 
Alex Boronowski - Geologist 

August 14 to August 17,2000 
4 days x $5OO/day 

Food 
4 days :c $4O/day 

Mileage 
1,500 km. X $.40km 

Accommodation 
Motel 

Analytical Cost 
3 rocks for 32 element IC!? and whole rock geochemisny 
32 element ICP for Ag,  AI, As, B, Ba, Be, Bi, Ca, Cd, Co, 
Cr, Cu, Fe Ga, Hg, K, La, Mg, Mn, Mo, Na, Ni, P, Pb, S, Sb, Sc, 
Sr, Ti, 'Tl, U, V, W, Zn, 
Whole  rock  geochemistry for Al303, Cao,  (3203, Fe203,  K20, 
Mgo, b h 0 ,  Na20, F'20.5, Si02, Ti02, LO1 

Report Writinlg 
1 day x. $5OO/day 

m 
TOTAL 

Page 15 

$2,000.00 

$ 1601.00 

$ 6 0 0 . . 0 0  

$ 80..50 

$ 112.67 

$ 500.00 

$3.453.17 

Y 

Y 
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11.0 CERTIFICATE OF QUA1,IFICATIONS 

I, Alexander J. :Boronowski,  of the  District of North  Vancouver,  in  the  Province of British 
Columbia,  do h1:reby certify  that: 

1. I am a graduate of the  Faculty of Science,  University of British  Columbia 1970, with  a BSc. 
degree in Geology. 

2. I am re::istered with the A.ssociation of Professional  Engineers  and Geoscientkts of British 
Columbia, Re,&uation No. 19088, and I am  a  Fellow of the  Geological  Association of 
Canada. I have practiced my profession in North and  South  America,  Europe  and  Asia  for 
major  and  junior resource companies  and  government. 

3. The information for this report was obtained  from sources as cited  in  the  report  and  from 
personal  experience  gaine.d  while  conducting a examination of the property between  August 
15 - 16,2000. 

Dated at Vancouver,  B.C.  this 31Td day of  May,  2001. 
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Alexander J .  Boronowski, P.Geo., F.G.A.C. 
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APPENDIX 1 

Invincible  Tungsten  Mine - Analytical  Results 
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ALS CHEMEX 
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# OF ANALYSED FOR UNIT SAMPLE 
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3 205 - Geochem  ring to approx 150 mesh 2.60 
ICP-32 7.40 
A-413 XRF - Basic W.R.A. 
0-3 Kg crush and  split 

22.50 
~~ 
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Total Cost $ 105.30 

7.37 
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CERTIFICATE A01 12746 

(CDB) - BORONOWSKI, ALEX 

1 ~~- "'. SAMPLE  PREPARATION 
. . . ~  

DESCRIPTION I'; 1, 1 izkK! ~ ~ ~ h e % r ~ p ~ ~ ~ e c t  
ICP - AQ Digestion  charge 

Geochen ring to approx 150 mesh 

" 

Tht3 ;: a:smrmi i f ?  paaiaga i l  .i,iini,l.o for 
trace metal# I n  moll and rouk semplea. 
Element. for which tho nlkr lu -mpn rogJa 
digemtion is posnibly incomplete are8 A l ,  
En. Be, C a ,   C r ,  Ga, K,  La, Mg, Ns, SI, Ti, 
T1. W. 

Comments: A l T N  ALEX  BORONOWSKI 

HEMM 
XDE 
"" 

a m  
all9 
2120 

2121 
557 

2122 
2123 

2125 

2127 
2128 
2150 
2130 
2131 
2132 
2151 
2134 
2135 
2136 
2137 
2138 
2139 
2140 
551 

2141 
2142 
2143 
2144 
2145 
2146 
2::7 
2148 
21.49 

902 
906 

z w  
a : x  

ANALYTICAL  PROCEDURES I of2 

WPLE DESCRIPTION 

3 
3 
3 
3 
3 
3 
3 

3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 

a 

A pplal 3 1  elewnt, Soil P rook 
A! 81 31 elsmnt, .oil e rook 
Am ppms 32 el.autnt, soil c rook 
B ppm 32 elemnt, rock c soil 
Be ppms 32 element, soil c rock 
Bm ppmr 32 elmsmut, soil c rock 
Bi ppmc 32 element, moll L rock 
Ca +I 32 elamnt, so11 c rook 
C d  ppmr 32 element, soil c rock 
Co ppm 52 eiement, soii L rock 
C r  ppm: 32 element, soil c rock 
cu ppm: 32 element, soil c rock 

G a  ppmt 32 element, soil K rock 
Fe +1 32 element, soil K rock 

big ppmr 32 element. s o i l  5 rock 
K %r 32 element. s o i l  c rock 
La ppmr 32 element, soil K rock 
ng + r  32 element, soil K rock 
W ppm: 32 element, s o i l  K rock 
no ppm: 32 element, soil K rock 
ua + I  32 element, soil K rock 
Ri ppmt 32 element, soil c rock 

Pb ppm: 32 element, soil c rock 
S %! 32 element,  rock c soil 
Sb ppmr 32 elemnt, soil E rock 
sc ppm 32 elements, soil c rock 
Sr ppmr 32 element, soil c rock 
Ti +! 32 element, soil c rock 
T l  ppmr 32 element, soil c rock 
U ppmr 32 sl-nt, s o i l  c rock 
v ppm i a  eloasnt, soii c rock 
w ppm 32 a lsmnt ,  moil c rock 

a203 +I XPF 
7.n ppml 32 ol.amnt, Soil c rook 

Cao %: XBP 

P ppmr 32 element, Soil K rock 

. ... 

I 

METHOD 
.~ . -  . . 

ICD-ARA 
ICP-AWI 
ICr-AEH 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AER 

ICP-AES 
ICI1-AE!I 

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-RES 
ICP-AES 
ICP-AGS 
ICP-AES 
IC*-AEH 
ICP-AELI 
ICP-AEH 
XXF 
XXF 

DETECTCN 
LIMIT 

~ .. . . 

0 . 1  
0.01 

10 
2 

0.5 
10 

2 

0 .5  
1 
1 

0.01 
1 

10 
1 

0.01 
10 

0.01 
5 

0.01 
1 

10 
1 

2 

2 
1 

0 .01  
1 

10 
10 

L O  
I 

0.01 
2 

0.01 

n.01  

0.01 

UPPEF 
LIMIT 

100.0 
11.00 
10000 
10000 
10000 
100.0 
10000 
15.00 

10000 
500 

10000 
15.00 
10000 
10000 
10.00 

looon 

10000 
15.00 
10000 
10000 
10.00 
10000 
10000 
10000 
5.00 
10000 
10000 

10.00 
10000  

10000 
10000 
1000u 
10000 
10u00 

100.00 
100.00 
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3 %  SALMO 

8arql.e submitted t o  our l a b  in  Vancouver, DC. 
Thia report YIIB printad On 07-WhH-2001. 

! SAMPLE  PREPARATION ! I": CHEMM 3202 NUMBEI 

DESCRlPTlON 

Geochem r i n g  t o  approx 150 mesh 
0-3  Kg crush and sp l i t  
Bock - save entire r e j e c t  
ICP - ao Digestion charge 

m e  52 element ICP package is suieabie for 
t race metals in soil and rock samples. 
~lements for which the n i t r i c -aqua  regia 
d i g e s t i o n  is poss ib ly  incomplete  are, AI, 
Ba, Be, Ca, Cr ,  Ga, If,  La, Kg, Na, Sr, Ti, 
Tl,  W. 

r 
Comments: ATTN: ALEX BORONOWSKI 

1EMEX 
ODE 

1590 
903 
908 
905 
1989 
907 
909 
901 
904 
?IO 
2540 

ANALYTICAL  PROCEDURES 2 of 2 
~ ... ........... 

DESCRIPTION METHOD 
DETECTION UPPER 

LIMIT LIMIT 
-~ ..... . . . . . . . . . . . . . .  .. _. 

XRP 

XBF 
X H I  

XRF 

0.01, 100.00 
0.01 100.00 
0.01 
0.01 

100.00 
100.00 

0.01 100.00 
~ ~~ 

0.01 100.00 
0.01 100.00 
0.01 100.00 ....... 

0.01 100.00 
0.01 
0.01 

ioo.00 
105.00 

~. ~~ 

s- 
WCUIATION 
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1 INVINCIBLE ORE REEMS ilNACCESSIBLEl 
CALCULATED  BY CAR1 - W = % T  31, 1973 

clr SOURCE - DEADFILE 73-2-?0!-?E-Clib PLAN 1 INCH = 20 FEET 

irl I 1 

w 9200N-?300# 3 . C I O  0.50 lbO.OO 150.00 
0.00 150.00 0.50 75.00 

0.50 75.0C 

NOON-950011 M.00 0.55 115.50 117.00 0.50 58.50 
0.00 270.00 0.30 81.00 
0.00 540.00 0.30 162.0C m 

lObOON-10700W 9 . 0 0  0.60 234.00 0 .00 
0.01 

10900N-l100#l 
0.00 

11000#-111oQll 0.40 544.00 
0.40 272.01 

~ O ~ O O N - ~ O ~ O I M  moo 0.80 560.00 
b i  ." 

SS.00 0.50 100.00 

0.0( 
0.0c 

""""""" _""""""" 
TOTALS -k 2617.00\~4137.00  20203 

SUHHALARY IFP(PREEWTLY I n u ~ c E E i i E J  

- """"""""""""". 

IARSINAL 
IORT TOMS 6RADE WT.FACTOR 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

1280.00 
0.00 

0.40 512.00 
0.00 
0.00 
0.00 
0.00 
0.00 

642.00 0.45 288.90 
0.00 

0.00 
0.00 

1922.00 ao0.90 "- 



Y i EtiIE  IT"^^ 
SHORT TONS MADE WT.FACTOA SHORT TONS  6RADE YT.FM?% """_ 
"""""""""-I"""""- 

- """"_""""""""""" """""_"""_""""" 

320.00 

130.00 
759.00 

i 

1140.00 
500.00 

2100.00 
1000.00 

330.00 
140.00 

1030.00 
550.00 

380.00 
50.00 

3746.00 
200.09 
160.00 
280.00 
800.00 
440.00 
440.00 

1100.90 

110.00 
100.00 
290.00 
640.00 
470.00 
1090.00 

610.00 
100.00 

180.00 
100.00 

150.00 

7ao.00 

0.50 

0.60 
0.70 
0.60 
0.50 
0.60 
0.50 
0.65 

0.80 
0.60 
0.70 

0.70 
0.60 

0.70 
0.50 

0.70 
1.20 

0.80 
1 .oo 

0.65 
0.60 

O.bO 

0.75 
0.60 

0.70 
0.65 

0.75 
0.75 

0.55 
0.60 
0.60 

0.50 
0.50 
0.60 
0.50 
0.55 
O.bO 
0.60 
O,6O 
0.50 
0.70 
9-70 

o m  

78.00 f 
290.00{ 450.00 
300.00i 490.00 

845.001  620.00 
210.00i 1120.00 

O.OOi 1180.00 
406.00: 550.00 " ~ . "  

264;OO; 180.00 

1518.00 640.00 
399.00: 270.00 

196.00:  7b0.00 
350.00j 

2520.003  240.00 
570,00$ 

700.00; 400.00 

264.00 
468.00' 
669.50, 
440.00; 
30.00i 
228.00 1300.00 
2805.00; 386.00 
130.00: 

600.00. 
210.00 

242.00: 
264.00 
660.00' 
0.00 

140.00; 860.00 

112.00: 

55.00 850.00 

174.00: 
50.00. 

320.00. 

0 S O  

0.40 
0.50 

0.50 
0.55 

0.55 
0.50 

0.55 
0.60 

0.50 
0.60 

0.60 
0.60 

0.60 

6.50 
0.75 

0.50 

IRSINAL 
IRT TONS MADE WT.I:ACTOR 

180.00 
180.00 

100.00 

640.00 

366.00 

106.00 
70.00 

720.00 

180.00 

0.45 
0.45 

0.35 

0.35 

0.25 

0.35 
0.40 

0.40 

0.45 

81 .oo 
0.00 

81.00 
0.00 

0.00 
0.00 

35.00 
0.00 

0.00 
0.00 

224.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
90.00 
0.00 
0.00 
0.00 
0,00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
8,00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

.40.00 
:!4 I 50 

0.00 
0.00 

0.00 

2d8.00 
0.00 

0.00 

111 I 00 
0.00 
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