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INTRODUCTION 

Kes t re l  Resources Ltd.  o f  Su i te  1124 - 470 G r a n v i l l e  S t ree t ,  Vancouver, 
B.C. owns and operates the  STU proper ty  t h a t  i s  s i t u a t e d  i n  the  l s k u t  R i v e r  area 
o f  t h e  L i a r d  Mining D i v i s i o n  i n  northwestern B r i t i s h  Columbia. 

This r e p o r t ,  prepared a t  t he  request o f  Kes t re l  Resources L t d . ,  describes 
the  1989 e x p l o r a t i o n  program on the  subject  proper ty .  This program included: 
prospect ing a l l  accessible areas o f  t he  proper ty ;  l i thogeochemical sampling 
du r ing  prospect ing and geologica l  mapping ( 6 6  samples); d e t a i l e d  geologica l  
surveying o f  t he  B i l l y  Goat Bowl and Ridge Zones a t  scales o f  1 : 1 , 0 0 0  and 
1:2 ,500,  r e s p e c t i v e l y ;  establ ishment o f  a two chained and f lagged geophysical 
survey g r i d s  t o t a l l i n g  12.4  km.; geophysical surveying - UTEM electromagnet ics 
(10.8 km.), magnetics (10.4 km.) and VLF electromagnet ics (200 m. ) ) ;  t r ench ing  
( 6  trenches f o r  40 m.); channel and ch ip  sampling ( 2 5  samples); and documentation 
o f  t h e  r e s u l t s .  

The e x p l o r a t i o n  program was undertaken t o  evaluate t h e  economic p o t e n t i a l  
o f  a number o f  m ine ra l i zed  zones t h a t  had been discovered dur ing the  1987 and 
1988 e x p l o r a t i o n  work, and t o  evaluate t h e  o the r  access ib le  areas o f  t he  c la ims 
which had n o t  been p rev ious l y  tested.  The f i e l d  program was conducted between 
September 1s t  and 27th, 1989, and t h i s  r e p o r t  was prepared f o l l o w i n g  the  r e c e i p t  
o f  t he  a n a l y t i c a l  r e s u l t s .  

SUMMARY 

The STU proper ty  i s  s i t u a t e d  approximately 10 k i l omet res  southeast o f  t h e  
Bronson a i r s t r i p ,  or  110 k i lometres northwest o f  t he  c i t y  o f  Stewart, B r i t i s h  
Columbia. The geographic coordinates o f  t h e  proper ty  are centred a t  56' 38' 
North l a t i t u d e  by 130' 55' West longi tude. I t  i s  access ib le  by h e l i c o p t e r  from 
the  Bronson a i r s t r i p .  

The subject  proper ty  i s  located i n  t h e  L i a r d  Mining D i v i s i o n .  I t  i s  owned 
and operated by Kes t re l  Resources L td .  

The claims cover t h e  mountainous and g l a c i a t e d  t e r r a i n  surrounding Zappa 
g l a c i e r  and i t s  drainage, j u s t  n o r t h  o f  Zappa Peak, on the  slopes o f  Snippaker 
Mountain. E levat ions wi th in  t h e  claims range from less than 915 metres A.M.S.L. 
along the  no r theas te r l y - fac ing  slopes o f  Snippaker Creek t o  2,012 metres A.M.S.L. 
a t  Zappa Peak. The c l ima te  i s  t y p i c a l  o f  t h e  Boundary Range physiographic reg ion  
wi th  annual p r e c i p i t a t i o n  in  excess o f  150 t o  200 inches and annual temperatures 
ranging from -40' t o  t 2 5  OC. 

The e x p l o r a t i o n  season can extend year-round w i t h  a h igh  degree o f  l o g i s t i c a l  
support ;  although t h e  usual f i e l d  season i s  from May, a t  t he  lower e levat ions,  
t o  mid October. Outcrop i s  abundant w i t h i n  t h e  exposed, snow-free p o r t i o n s  o f  
the claims; however, h i k i n g  o r  h e l i c o p t e r  access t o  many areas i s  l i m i t e d  by the 
rugged topography. 

The l s k u t  River  area has received sporadic e x p l o r a t i o n  a t t e n t i o n  s ince the 
t u r n  o f  t he  century.  The f i r s t  recorded work was in  1907 when a prospect ing 
p a r t y  from Wrangell, Alaska recorded n i n e  minera l  c la ims n o r t h  o f  Johnny 
Mountain. In  1954, Hudson Bay Mining and Smelt ing L i m i t e d  discovered h igh  grade 
gold-silver-lead-zinc mineralization i n  f l o a t  on Johnny Mountain. La te r  reg iona l  
reconnaissance programs by several  major min ing companies i n  the  1 9 6 0 ' s  l e d  t o  
the  r e c o g n i t i o n  o f  t he  area fo r  i t s  precious metal-bear ing su lph ide p o t e n t i a l .  
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The current exploration interest in the lskut River area is centred on 
several noteworthy projects, including: the Johnny Mountain mine that is owned 
by Skyline Gold Corporation with reported geological reserves of 876,000 tons 
grading 0 . 5 5  0.p.t. gold; the SNIP gold-silver-copper deposit that is owned by 
Prime Resources Corporation and Cominco Ltd. with indicated geological reserves 
of 1,032,000 tons grading 0.875 0.p.t. gold; the INEL property belonging to lnel 
Resources Ltd. that has eight zones of high grade gold, silver, copper and zinc 
mineralization; and the McLYMONT property of Gulf International Minerals Ltd. 
with two zones of high grade gold, silver and copper mineralization. 

In 1987, the subject property was explored by Pamicon Developments Ltd. 
on behalf of its owner. The results of their work identified four zones of 
precious metal-bearing sulphide mineralization, including: the Billy Goat Bowl, 
tongue of the Zappa Glacier, central STU 2, and Magnetite Zones. In 1988, the 
property was explored by airborne magnetic and electromagnetic surveying, limited 
prospecting and lithogeochemical sampling. The results of this later work 
identified several mineralized structures on the STU 1 mineral claim. 

The lskut River area is situated regionally along the margin between the 
Coast Plutonic Complex and Intermontane tectonic belts of the west-central 
Cordillera. It is a geologically complex area of stratigraphic, plutonic, 
structural and metamorphic transitions between four tectonostratigraphic 
elements: Paleozoic Stikine assemblage, Triassic and Jurassic Stikinian strata 
and plutons, Middle and Upper Jurassic Bowser Lake Group overlap assemblage, and 
Tertiary Coast Plutonic Complex (Anderson, 1989). O f  these elements precious 
metal vein deposits seem to be most comnonly associated with the Lower Jurassic 
volcanics, their associated alkaline granitic rocks and related dykes of the 
Stikinian assemblage. 

The 1989 exploration program was undertaken to evaluate the remaining 
accessible but unexplored portions of the property and the four known zones of 
mineralization, namely the Billy Goat Bowl, tongue of the Zappa Glacier, central 
STU 2 and Magnetite Zones. Between September 1 s t  and 27th, 1989, the accessible 
portions of the property were prospected and all of  the mineralized structures 
were sampled (62 1 ithogeochemical samples); detailed geological surveying was 
conducted on the Billy Goat Bowl Zone (1:1,000 scale, 440 m. by 370 m. area) and 
Ridge Zone (1:2,500 scale, 1.38 km. by 1.05 km. area, and 7 lithogeochemical 
samples); two flagged geophysical survey grids were established total 1 ing 12.4 
km.; detailed geophysical surveying was undertaken over the Ridge Zone (10.8 
line-km. UTEM and 10.4 line-km. magnetics), Bear Zone (200 line-m. VLF-EM, 200 
1 ine-m. magnetics) and tongue of  the Zappa Glacier (1.6 1 ine-km. electromagnetics 
and magnetics); and the Bear Zone was trenched (6 trenches totalling 40 m.), 
geologically mapped (1:500 scale, 75 m. by 25 m. area) and sampled (28 samples). 

The prospecting work discovered a number of narrow shear or fracture 
filling vein structures throughout the property; however, most of these veins 
were found to be less than 30 centimetres wide, widely-spaced and discontinuous. 
Several samples from some of these structures returned anomalous values of 
copper, lead, and/or zinc but only one sample (sample no. 83320) , across a 5- 
centimetre wide quartz-calcite vein, returned significant silver and gold values 
(35.7 p.p.m. silver and 0.876 0.p.t. gold). The rest o f  the samples returned 
gold values less than 0.026 0.p.t. while most of them were less than 1 p.p.b. 

The geological surveying results show that the property is underlain by 
intercalated Upper Triassic volcanic, pyroclastic and sedimentary rocks that 
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have been intruded by a number of stocks and dykes of alkaline composition. 
The strata have undergone uplift and structural deformation by major north- 
northeasterly to east-northeasterly trending, normal and transcurrent faulting 
prior to the emplacement of the alkaline plutons. Furthermore, an easterly 
trending set of open tensional fractures was created during this deformation, 
and it was along these fracture voids that the majority of the narrow, precious 
metal-bearing vein structures were emplaced. Later, the strata were again 
deformed by northeasterly normal faulting which provided conduits for the 
emplacement of the feldspar porphyry and diorite dykes. Subsequent north- 
northeasterly transcurrent faulting has displaced all of the lithologies. 

A 1  1 of the volcanic and sedimentary rocks have undergone regional 
metamorphism of the lower greenschist facies grade. In the immediate vicinity 
of the dioritic intrusions the volcanic and sedimentary rocks have been thermally 
metamorphosed, propylitically-altered and pyritized; however, this alteration 
rarely extends beyond 20 metres from the intrusive contact. 

The results of the prospecting and detailed geological mapping over the 
q u a r t z - a c t i n o l i t e - e p i d o t e  skarn zone show that it is sparsely mineralized with 
pyrrhotite and minor chalcopyrite over its entire strike length. However, the 
semi-massive and massive mineralization at the Bear Zone has very limited strike 
and depth potential; and the individual lenses of semi-massive mineralization 
are very discontinuous, commonly have long axes of less than 5 metres and widths 
of  less than 3 metres. 

The sampling results for the Bear Zone indicate that the chalcopyrite 
mineralization can be quite rich (i.e. greater than 2 per cent copper) and it 
does have significant silver values, but it does not host any gold values like 
the volcanic-hosted, chalcopyrite-bearing vein structures. A l l  of the gold 
values are less than 1 p.p.b. 

it is the writer's opinion that structural ly-control led, gold-bearing vein 
mineralization has very limited economic potential because of its very narrow 
widths, widely-spaced distribution, discontinuity and location. Any further 
exploration work should be directed towards evaluating the calcic skarn zone. 
Although the exploration results show that it is sparsely mineralized, this type 
of copper-iron calcic skarn is known to host significant gold values. 
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RECOMMENDATIONS 

M r .  Syd Visser,  t h e  geophysical consul tant ,  and the  w r i t e r  recommend t h a t  
any f u r t h e r  e x p l o r a t i o n  work should be d i r e c t e d  towards eva lua t i ng  and d e f i n i n g  
any poss ib le  gold-bear ing su lph ide m i n e r a l i z a t i o n  t h a t  might be s p a t i a l l y  and/or 
g e n e t i c a l l y  associated w i t h  both the  c a l c i c  skarn and the  hemat i te-anker i te  f a u l t  
s t r u c t u r e  t h a t  t ransec ts  the  Ridge Zone. Such work should be staged and inc lude 
a HLEM (Max-Min 1 )  geophysical survey, t renching, and a l i m i t e d  diamond d r i l l i n g  
program pending t h e  surveying and t rench ing  r e s u l t s .  

The d e t a i l s  and cost  est imates f o r  t he  proposed e x p l o r a t i o n  work f o l l o w .  

Stage I 

HLEM (Max-Min 1) geophysical survey $ 15,000.00 

Geological  mapping and p r o j e c t  superv is ion 10,000.00 

Trenching 12,000.00 

Lithogeochemical sampling and analyses 5,000.00 

Board and Lodging 7,000.00 

He l i cop te r  support 19,000.00 

Expendable F i e l d  Supplies 1,000.00 

Equipment Rental Expenses 1,000.00 

To ta l  Estimated Cost o f  t h e  Stage I Exp lo ra t i on  Program $ 70,000.00 

Pending p o s i t i v e  r e s u l t s  from t h e  Stage 1 program, the  f o l l o w i n g  program 
should be undertaken. 

Stage I I  

1) Diamond d r i l l i n g  - 3 holes t o t a l l i n g  1,000 f e e t  @ $40.00/f t  40,000.00 

2 )  He l i cop te r  support 8,000.00 

3 )  Geological  logging and p r o j e c t  superv is ion 8,000.00 

4) D r i l l  core sampling and analyses 4,000.00 

5) Report and map p repara t i on  6,000.00 

To ta l  Est imated Cost o f  t h e  Stage I I  Exp lo ra t i on  Program $ 66,000.00 

Contingency ( ”  10 per cent o f  Estimated Cost) 14,000.00 

To ta l  Estimated Cost of  t h e  Proposed E x p l o r a t i o n  Program . L E ! L ! ~ ! Z O !  
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GENERAL DESCRIPTION 

Locat ion  and Access 

The STU 1 and 2 mineral  c la ims are s i t u a t e d  on t h e  mountainous southern 
slopes o f  Snippaker Mountain, known l o c a l l y  as Zappa Peak. They are located 10 
k i lomet res  southeast o f  t h e  Bronson a i r s t r i p  a t  t h e  c m f l u e n c e  of Bronson Creek 
w i th  t h e  l s k u t  R iver ,  o r  approximately 110 k i lomet res  northwest o f  the  c i t y  o f  
Stewart, B r i t i s h  Columbia. The geographic coordinates o f  t h e  c la ims are centred 
a t  56' 38' North l a t i t u d e  by 130'55' West long i tude ( N . T . S .  104B/lOW). 

The proper ty  i s  accessible by h e l i c o p t e r  from t h e  Bronson a i r s t r i p .  Dur ing 
the  f i e l d  season the re  are  r e g u l a r l y  scheduled f ixed-wing a i r c r a f t  f l i g h t s  t o  
the  Bronson a i r s t r i p  from both Smithers and Terrace i n  B r i t i s h  Columbia and from 
Wrangell, Alaska. There are  a l so  f ixed-wing a i r s t r i p s  a t  t h e  Johnny Mountain 
mine o f  Sky l ine  Gold Corporat ion on Johnny F l a t s ,  approximately 9 k i lomet res  west 
of t he  proper ty ,  and a t  t h e  Snippaker River which i s  located 13 k i lomet res  
southeast o f  t h e  STU proper ty .  

There have been recent  governmental announcements regard ing  the  p lann ing  
and cons t ruc t i on  o f  an al l -weather road t o  t h e  Bronson a i r s t r i p  v i a  the  l s k u t  
R iver  v a l l e y  f r o m t h e  Bob Quinn j u n c t i o n  on t h e  Stewart-Cassiar highway. I f  such 
a road i s  constructed i t  would pass w i t h i n  5 k i lomet res  n o r t h  o f  the  proper ty .  

Property and Ownership 

The sub jec t  c la ims are located i n  t h e  L i a r d  Mining D i v i s i o n .  

The f o l l o w i n g  t a b l e  summarizes t h e  p e r t i n e n t  c la im  data. 

The l o c a t i o n  
and c o n f i g u r a t i o n  o f  t h e  mineral  c la ims are shown on Figures 1 and 2 o f  t h i s  
r e p o r t .  

Claim Record No. of  
Name Number U n i t s  

Record 
Date 

Exp i ry  
Year 

STU 1 3716 18 December 5 ,  1987 1992 

STU 2 3717 18 December 5, 1987 1992 

According t o  t h e  c la im  in fo rmat ion  a v a i l a b l e  t o  t h e  w r i t e r ,  t he  STU 1 and 
2 minera l  c la ims are  owned and operated by Kes t re l  Resources L td .  sub jec t  t o  an 
op t i on  agreement w i t h  M r .  I .  Hagemoen, a d i r e c t o r  o f  t h e  company. 

The l o c a t i o n  o f  t h e  common lega l  corner post  f o r  t h e  sub jec t  c la ims was 
n o t  confirmed by t h e  w r i t e r  nor by t h e  o ther  f i e l d  personnel du r ing  the  program. 

Physiography 

The proper ty  covers t h e  mountainous and g l a c i a t e d  t e r r a i n  surrounding Zappa 
g l a c i e r  and i t s  drainage, j u s t  n o r t h  o f  Zappa Peak. E leva t ions  w i t h i n  the  c la ims 
range from less  than 915 metres A.M.S.L. along t h e  no r theas te r l y  f a c i n g  slopes 
o f  Snippaker Creek t o  2,012 metres A.M.S.L. a t  Zappa Peak. 

The c l ima te  i s  t y p i c a l  o f  t h e  Boundary Range physiographic reg ion  w i t h  
annual p r e c i p i t a t i o n  i n  excess o f  150 t o  200 inches and annual temperatures 
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ranging from -4OOto +25OC. The e x p l o r a t i o n  season can extend year-round wi th 
a h i g h  degree o f  l o g i s t i c a l  support;  although the usual f i e l d  season i s  from May, 
a t  lower e levat ions,  t o  mid October. 

Most o f  t he  proper ty  i s  located above t r e e l i n e  w i t h  on ly  minimal ground 
cover o f  shrubs and grasses. The extreme eastern p o r t i o n  o f  t h e  STU 2 mineral  
c l a i m  i s  covered wi th sub-alpine vegetat ion o f  spruce, balsam, a lder  and t h i c k  
undergrowth. 

Outcrop i s  abundant w i t h i n  t h e  exposed, snow-free p o r t i o n s  o f  t h e  c la ims; 
however, h i k i n g  o r  h e l i c o p t e r  access t o  many areas i s  l i m i t e d  by the rugged 
topography. 

H i s t o r y  

The l s k u t  River  area has received sporadic e x p l o r a t i o n  a t t e n t i o n  s ince t h e  
t u r n  o f  t he  century;  although, most o f  t he  e a r l y  a c t i v i t y  i n  t h i s  reg ion  
concentrated in  and around t h e  Stewart mining camp. As t h e  p lacer  and lode 
miners explored northward p lacer  go ld operat ions were i n t e r m i t t e n t l y  a c t i v e  along 
both t h e  l s k u t  and Unik Rivers.  

The f i r s t  recorded work i n  t h e  l s k u t  River  area was i n  1907 when a 
prospect ing p a r t y  from Wrangell, Alaska recorded n i n e  minera l  c la ims n o r t h  o f  
Johnny Mountain. 

Hudson Bay Mining and Smelt ing L i m i t e d  discovered h i g h  grade g o l d - s i l v e r -  
lead-zinc m i n e r a l i z a t i o n  in  f l o a t  on t h e  upper slopes o f  Johnny Mountain i n  1954. 
Th is  occurrence, c a l l e d  t h e  "Pickaxe" showing, was evaluated b u t  t h e  cover ing 
c la ims were even tua l l y  al lowed t o  lapse. 

In t h e  1 9 6 0 ' s  several  major min ing companies, i n c l u d i n g  Newmont Mining 
Corporat ion o f  Canada and Kennco Explorat ions (Canada) L imi ted,  conducted 
reconnaissance e x p l o r a t i o n  programs i n  t h e  l s k u t  River  area f o r  porphyry copper 
m i n e r a l i z a t i o n  s i m i l a r  t o  the L i a r d  Copper and Qalore Creek copper deposi ts t o  
t h e  n o r t h .  i t  was du r ing  t h i s  pe r iod  t h a t  Cominco L td .  f i r s t  became i n t e r e s t e d  
i n  t h e  p y r i t i z a t i o n  near the  confluence o f  Bronson Creek w i t h  the  l s k u t  R i v e r .  

Sky l i ne  Exp lo ra t i ons  Ltd.  discovered massive p o l y m e t a l l i c  su lph ide 
m i n e r a l i z a t i o n  in  f l o a t  on t h e  Bronson Creek g l a c i e r  in  1969,  and staked the  
source area as t h e  INEL proper ty .  A f t e r  t h e  company restaked t h e  REG proper ty  
on Johnny Mountain i n  1980 they explored both the  h igh  grade gold-bear ing veins 
t h e r e  and the  su lph ide m i n e r a l i z a t i o n  on t h e  INEL proper ty  u n t i l  1987. 

In January, 1988 Sky l i ne  Explorat ions Ltd.  repo r ted  geologica l  reserves 
a t  t h e i r  Stonehouse deposi t  o f  1 ,087 ,875  tons grading 0 . 7 0 4  0.p. t .  gold,  
i n c l u d i n g  s i g n i f i c a n t  s i l v e r  and copper values, over mineable widths w i t h  good 
l a t e r a l  and v e r t i c a l  c o n t i n u i t y .  They proceeded d i r e c t l y  from underground 
e x p l o r a t i o n  t o  product ion wi th  t h e  establ ishment o f  a f ixed-wing supported mining 
operat ion i n  1988. Product ion d i f f i c u l t i e s  and corporate problems a f f e c t e d  t h e  
operat ion u n t i l  r e c e n t l y .  A f t e r  renovat ing t h e  m i l l i n g  process and increas ing 
recovery and e x p l o r a t i o n  funding, they have reduced min ing costs  and discovered 
a number o f  very i n t e r e s t i n g  precious metal  showings. The l a t e s t  combined 
geologica l  reserves ( A p r i l  30)  f o r  a l l  categor ies are 876 ,000  tons grading 0.55  
0.p. t .  go ld  a t  a c u t o f f  grade o f  0 .3  0 .p. t .  go ld (Northern Miner, Aug. 2 1 / 8 9 ) .  
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In 1986, De 1 aware Resources Ltd. (now Pr ime Resources Corporation) and 
Cominco Ltd. commenced detailed exploration of the SNIP property, located 
immediately north of Reg property on the northern slopes of Johnny Mountain. 
Their surface and underground exploration efforts over the last three years have 
been successful in defining a geological reserve of 1,032,000 tons grading 0.875 
0.p.t. gold using a cutoff grade of 0.35 0.p.t. gold and a dilution factor of 
20 percent at zero grade (G.C.N.L. No. 214, Nov. 7/89). The joint venture 
partners are presently completing a feasibility study on the deposit. 

Aside fromthe Johnny Mountain mining operation and the SNIP gold deposit, 
there are a number of other advanced projects in the lskut River area, including: 
the INEL property belonging to lnel Resources Ltd. that has eight zones o f  high 
grade gold, silver, copper and zinc mineralization; and the McLYMONT property 
o f  Gulf International Minerals Ltd. with two zones of high grade gold, silver 
and copper mineralization. 

There is no reported exploration in the vicinity of the STU 1 and 2 mineral 
claims prior to 1980. In May, 1980, Du Pont of Canada Exploration Ltd. collected 
several heavy mineral separate samples from the Snippaker Creek drainage. These 
samples returned anomalous gold values, and Du Pont subsequently staked the Zappa 
claim (now the GIM claim) in July to cover the drainage (Strain, 1981). Later 
followup heavy mineral separate sampling in 1980 and soil sampling in 1981 
pinpointed the probable source of the anomalous geochemical values to the 
headwaters of a drainage now covered by the STU 2 mineral claim (Korenic, 1982). 
Du Pont did not discover the mineralized source and allowed their claim to lapse. 

In 1983, Bluegrass Petroleum Inc. acquired an option on the then HEMLO WEST 
5 and 6 mineral claims. The STU 1 mineral claim now overlies most of the old 
HEMLO WEST 5 mineral claim. Bluegrass Petroleum carried out a limited soil 
geochemical sampling and geological mapping program. Their work located three 
mineralized quartz vein occurrences and the soil sampling discovered three zones 
of anomalous gold-in-soil values (Ricker, 1983). Despite their encouraging 
results, no further work was undertaken and their claims were allowed to lapse. 

Placer Development Limited conducted a Dighem I l l  airborne survey over the 
Johnny Mountain and Snippaker Mountain area in July, 1983 (Dvorak, 1983). Even 
though the survey did not include the area of the subject claims, it did locate 
a number of electromagnetic conductors northwest of the STU 1 claim. 

During the 1987 and 1988 field seasons, the property was explored by 
Pamicon Developments Ltd. on behalf of its owner. In 1987, Pamicon Developments 
prospected most of the accessible areas and collected 256 rock and 47 soil 
geochemical samples. The results of their work identified four main zones of 
precious metal-bearing sulphide mineralization including: the Billy Goat Bowl, 
tongue of the Zappa Glacier, central STU 2, and Magnetite Zones (Todoruk and 
Ikona, 1988). 

In 1988, an airborne magnetic and electromagnetic survey was conducted over 
the property. Later, a limited prospecting and lithogeochemical sampling program 
was carried out in August and September. The results of this work identified 
several mineralized structures on the STU 1 mineral claim (Todoruk and Ikona, 
1989). Pamicon Developments recomnended that the company should undertake 
detailed geological and geochemical surveying o f  the known mineralization during 
the 1989 field season. 
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Despite its recent high level of exploration attention, there is a paucity 
of available geological publications regarding the lskut River area and, 
specifically, for the subject property itself. The latest geological 
publication, G.S.C. Open File 2094 ( 1 9 8 9 ) ,  does not cover the property although 
it does provide information for the region eastward and northward along the 
Forrest-Kerr River drainage. Both G.S.C. Maps 9-1957 (1 :250,000)  and 1418A 
(Iskut River, 1979, 1 : 1 , 0 0 0 , 0 0 0 )  are too regional to be of much use at a property 
scale. Thus, the following geological discussion is based largely upon a recent 
report by R.G. Anderson ( 1 9 8 9 )  and the writer's extrapolations of geological data 
from recent geological studies adjacent to the property. 

The iskut River area is situated regionally along the margin between the 
Coast Plutonic Complex and intermontane tectonic belts of the west-central 
Cordillera. it is a geologically complex area of stratigraphic, plutonic, 
structural and metamorphic transitions between four tectonostratigraphic 
elements: Paleozoic Stikine assemblage, Triassic and Jurassic Stikinian strata 
and plutons, Middle and Upper Jurassic Bowser Lake Group overlap assemblage, and 
Tertiary Coast Plutonic Complex (Anderson, 1 9 8 9 ) .  Of these elements, precious 
metal vein deposits seem to be most comnonly associated with the Lower Jurassic 
volcanics, their associated alkaline granitic rocks and related dykes of the 
Stikinian assemblage. 

According to R.G. Anderson ( 1 9 8 9 ) ,  the geological setting of the lskut 
River map area is: 

"Early Devonian to Early Permian coral 1 ine 1 imestone reef and mafic 
to felsic volcanic rocks make up the Stikine assemblage and include 
some of the most intensely deformed rocks in the region. 
Distinctive porphyritic dykes link Upper Triassic and Lower Jurassic 
volcanics with their plutonic equivalents. Lower and Middle 
Jurassic basinal limestone, radiolarian-bearing siliceous shale and 
tuff mark the end of the Triassic-Jurassic volcanic arc-building 
event. Middle and Upper Jurassic fine- and medium-grained 
siliciclastics are part of an overlap assemblage which, to the 
north, demonstrably links Stikinia and Cache Creek terranes. Post -  
tectonic, fresh, felsic plutons of  mainly Tertiary age characterize 
the Coast Plutonic Complex along the southwest margin of the map 
area. Younging of strata from west to east attests to intrusion and 
uplift of the Coast Plutonic Complex. The eastern margin of the 
complex is defined by: the extent of the Tertiary plutons and local 
zones of high strain in the southeast; intrusive contacts in the 
central part of the map area; and an abrupt increase in metamorphic 
grade an change in plutonic style across the Stikine River in the 
west. 

Unconformities seem to bound the major stratigraphic assemblages. 
Stratigraphic relationships among members of the Stikine assemblage 
are poorly known. The regionally extensive Permo-Triassic event is 
marked by local polymictic conglomerate, a regional decrease in 
conodont colour alteration index with age and, possibly, an angular 
unconformity between recumbent isoclinally folded Lower Permian 
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limestone and overlying Upper Triassic ( ? )  mafic volcanics ( ? ) .  A 
regionally important sub-Toarcian unconformity and a local but 
metal logenetically important Pliensbachian unconformity characterize 
the Lower Jurassic strata in the area. 

The Lower Jurassic Hazelton Group and alkaline members o f  the 
cogenetic Early Jurassic Texas Creek plutonic suite have proved the 
most productive and prospective for precious metal lodes. 
Fossiliferous Upper Triassic Stuhini Group and Lower to Middle 
Jurassic Spatsizi Group strata provide recognizable 
biostratigraphically restricted, bounding markers which define the 
economically important but mainly unfossiliferous and heterogeneous 
Lower Jurassic volcanic strata of the Hazelton Group metallotect." 

The subject property is dominantly underlain by intercalated Upper 
Triassic volcanic and sedimentary strata that have been intruded by a number of 
stocks and dykes of alkaline composition. It is situated immediately east of  
the structural contact between the recumbent isoclinally folded Lower Permian 
Cache Creek strata, belonging to the Stikinia assemblage, and the overlying 
Upper Triassic and Lower to Middle Jurassic strata of the Stikine terrane. 

Due to the paucity of local geological information, none of the observed 
structural deformation within the claims can be correlated to any major regional 
features; however, it is obvious from the results o f  the writer's geological 
surveying that all of the volcanic, sedimentary and plutonic rocks have 
undergone varying degrees of uplift and deformation. The survey results also 
show that the Upper Triassic strata have been regionally metamorphosed to lower 
greenschist facies and, locally, they have been propylitically- to potassically- 
altered, and pyritized near the intrusive bodies. 

3 
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The 1989 e x p l o r a t i o n  program was undertaken t o  evaluate the  fou r  
minera l ized zones t h a t  Pamicon Developments had recommended f o r  f u r t h e r  d e t a i l e d  
e x p l o r a t i o n  and evaluat ion.  The f i e l d  program was c a r r i e d  out  between September 
1st  and 27th, 1989. 

Kes t re l  Resources Ltd.  cont racted Rangex Services o f  Vancouver, B.C. t o  
manage the p r o j e c t  and, i n  t u r n ,  Rangex Services contracted Minorex Consul t ing 
L t d .  o f  Del ta,  B.C. t o  undertake t h e  f i e l d  superv is ion o f  t h e  program and ca r ry  
out  the geologica l  surveying. Kes t re l  Resources L td .  cont racted M r .  Syd Visser 
o f  S J  Geophysics L td .  o f  Del ta ,  B.C.  t o  e s t a b l i s h  the  geophysical survey c o n t r o l  
g r i d  and conduct t he  geophysical surveying. M r .  N e i l  De Bock, an experienced 
and q u a l i f i e d  prospector,  was contracted by Rangex Services c a r r y  out t he  
prospect ing work. Both the  w r i t e r ,  a consu l t i ng  geo log is t  and employee of  
Minorex Consul t ing Ltd., and M r .  De Bock were ass i s ted  by Messrs. K .  Fo rs te r ,  
J. Lee and J. Elmore, employees o f  Rangex Services. 

The w r i t e r  and M r .  De Bock supervised t h e  sur face b l a s t i n g  o f  the hand 
trenches s ince both f i e l d  personnel h e l d  v a l i d  B.C. M i n i s t r y  of Energy, Mines 
and Petroleum Resources b l a s t i n g  c e r t i f i c a t e s .  The d r i l l i n g  and mucking work 
was undertaken by Messrs. M. Bashford and D. Legere, both employees o f  Rangex 
Services. 

Northern Mountain He l i cop te rs ,  w i th  temporary bases a t  both t h e  Bronson 
a i r s t r i p  and t h e  main Kes t re l  Resources L td .  f i e l d  camp on t h e  Forrest -Kerr  
River ,  provided Hughes 5000 h e l i c o p t e r  support f o r  t h e  program. 

Prospect ing Work 

The 1989 f i e l d  season was unusual ly warm f o r  t h i s  reg ion  and, as a r e s u l t ,  
many of the u s u a l l y  snow-covered areas were exposed du r ing  the  f i r s t  h a l f  o f  
September. The reconnaissance prospect ing and l i thogeochemical sampling work 
were d i r e c t e d  towards eva lua t i ng  these newly exposed areas and any other  
access ib le  areas which might n o t  have been t e s t e d  by the  previous programs. 

Messrs. N. De Bock and J. Elmore prospected the  Ridge Zone and then they 
expanded t h e i r  work t o  inc lude t h e  he l i cop te r -access ib le  areas along Zappa 
G lac ie r  and along the  western slopes o f  Zappa Peak. Fol lowing the  discovery of 
t h e  "Bear" copper-bearing skarn zone, M r .  De Bock t raced t h i s  zone along s t r i k e  
and c o l l e c t e d  l i thogeochemical samples from var ious s i t e s  along i t s  exposed 
length.  

A t o t a l  o f  62 grab o r  c h i p  samples were c o l l e c t e d  du r ing  t h e  prospect ing 
work from any vein,  skarn, or  shear s t r u c t u r e s  w i t h  any suspected precious and 
base metal-bear ing m i n e r a l i z a t i o n .  

The reconnaissance prospect ing t raverses and l i thogeochemical sample s i t e s  
are shown on F igures 4 A  and 48 o f  t h i s  r e p o r t .  The l i thogeochemical sample 
desc r ip t i ons  and t h e i r  a n a l y t i c a l  r e s u l t s  accompany t h i s  r e p o r t  as Appendices 
I t  and I l l ,  respec t i ve l y .  
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The d e t a i l e d  geologica l  surveying was d i r e c t e d  towards i d e n t i f y i n g  and 
eva lua t i ng  the geologic s e t t i n g s  o f  t he  B i l l y  Goat Bowl, Centra l  STU 2 and 
Magnet i te Zones. Since the  B i l l y  Goat Bowl Zone has r e s t r i c t e d  access i t  was 
mapped separately from the  other two zones which occur along the  southern r i d g e  
o f  Zappa Creek. The two l a t t e r  zones a re  c o l l e c t i v e l y  r e f e r r e d  i n  t h i s  r e p o r t  
as the  "Ridge" Zone s ince they are i nd i s t i ngu ishab le .  

The w r i t e r  mapped t h e  geologica l  s e t t i n g  o f  t h e  B i l l y  Goat Bowl Zone a t  
a sca le o f  1:1 ,000.  The l i m i t s  o f  t he  survey were determined by extremely steep 
c l i f f s ,  both east and west o f  t h e  zone, a g l a c i e r  t o  t h e  south, and steep t i l l -  
covered c l i f f s  t o  the  no r th .  The mapped p o r t i o n  o f  t he  zone encompasses an area 
o f  440 metres north-south by 370 metres east-west. 

The Ridge Zone was g e o l o g i c a l l y  mapped a t  a sca le o f  1 : 2 , 5 0 0 .  The l i m i t s  
o f  t h e  survey were determined by the  southern boundary o f  t he  proper ty ,  t he  
n o r t h - f a c i n g  c l i f f s  o f  Zappa Creek, and t h e  eastern and western l i m i t s  o f  the 
known m i n e r a l i z a t i o n .  The geologica l  survey covered an area measuring 1.05 
k i lometres north-south by 1.38  k i lometres east-west. 

Dur ing t h e  geologica l  survey o f  t h e  Ridge Zone, t h e  Bear copper-bearing 
skarn zone was discovered, and it was subsequently hand trenched, g e o l o g i c a l l y  
mapped and chip,  panel, o r  channel sampled. The w r i t e r  mapped t h e  geology o f  
t h i s  zone and the  hand trenches a t  a sca le o f  1:500, and c o l l e c t e d  2 5  
l i thogeochemical samples. The mapped p o r t i o n  o f  t h e  zone covers an area 
measuring 25 metres north-south by 75 metres east-west. 

Due t o  t h e  t ime c o n s t r a i n t s  o f  t h e  1989 e x p l o r a t i o n  program and the  
topography o f  t he  proper ty ,  no survey c o n t r o l  g r i d  was establ ished p r i o r  t o  the  
prospect ing work and geologica l  survey. The w r i t e r  and h i s  a s s i s t a n t  chained 
and compassed between geologica l  survey reference s t a t i o n s ,  recorded the  
observed geologica l  data, and p l o t t e d  s lope-corrected t rave rse  routes i n  the  
f i e l d .  Hand specimens o f  t h e  bedrock were c o l l e c t e d  a t  each geologica l  survey 
s t a t i o n  and these samples were l a t e r  re-examined p r i o r  t o  t r a n s f e r r i n g  the  f i e l d  
data t o  t h e  f i n i s h e d  geologica l  p lan. Dur ing and a f t e r  t he  establ ishment o f  the 
geophysical survey c o n t r o l  g r i d ,  t h e  w r i t e r  cross-referenced the  geologica l  
survey s t a t i o n s  t o  the  establ ished survey c o n t r o l  g r i d  s t a t i o n s .  

Lithogeochemical Sampling 

No l i thogeochemical samples were c o l l e c t e d  dur ing t h e  survey o f  t h e  B i l l y  
Goat Bowl Zone s ince i t  had been p rev ious l y  w e l l  sampled; however, t he  w r i t e r  
d i d  c o l l e c t e d  7 l i thogeochemical grab samples du r ing  the  mapping o f  t he  Ridge 
Zone from var ious m ine ra l i zed  s t r u c t u r e s  t h a t  had n o t  been sampled. 

A t o t a l  o f  94 l i thogeochemical samples were c o l l e c t e d  du r ing  the  e n t i r e  
program, and a l l  o f  these samples were p roper l y  bagged, described and l a b e l l e d  
i n  the  f i e l d .  Later ,  t h e  samples were shipped by a i r  and ground f r e i g h t  t o  
Vangeochem Lab L td .  i n  Vancouver, B.C. f o r  ana lys i s  under the  superv is ion o f  
p ro fess iona l  assayers. A l l  o f  t h e  l i thogeochemical  samples were analyzed f o r  
gold, us ing  f i r e  assay and atomic absorpt ion procedures, and f o r  a 25-element 
s u i t e  by i n d u c t i v e l y  coupled argon plasma ( ICAP)  methods. 
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At Vangeochem Lab Ltd., each rock sample was ground to -100 mesh and a 0.5 
gram pulp was digested with 5 millilitres of 3:1:2 hydrochloric acid to nitric 
acid to water at 95OC. for 90 minutes, and then diluted to 10 millilitres with 
water. The resulting precipitate was then analyzed by  ICAP methods for: silver, 
aluminum, arsenic, barium, bismuth, calcium, cadmium, cobalt, chromium, copper, 
iron, potassium, magnesium, manganese, molybdenum, sodium, nickel, phosphorus, 
lead, antimony, tin, strontium, uranium, tungsten and zinc. 

A 20.0 to 30.0 gram pulp was split from each of the ground samples, mixed 
with flux, fused at 1,900°F. to form a button, and subsequently digested in an 
aqua regia solution. This solution was then analyzed for gold by a Techtron 
model AA5 Atomic Absorption Spectrophotometer with a gold hollow cathode lamp. 
Some of the samples were later fire assayed for their gold, silver, copper, lead 
and/or zinc values when the results exceeded geochemical limits. 

The lithogeochemical sample descriptions, their analytical results, and 
the analytical procedures accompany this report as Appendices I I ,  I l l ,  and IV, 
respectively. Figures 4, 5 and 7 of this report show the location of the sample 
sites. 

Geophysical Survey 

Two chained and flagged geophysical survey control grids, totalling 12.4 
line-kilometres, were established by SJ Geophysics Ltd.; one over the Ridge Zone 
(10.8 line-km.) and another, much smaller one, over the glacial alluvium at the 
tongue of Zappa Glacier (1.6 line-km.). 

The survey grid over the Ridge Zone totals 10.8 line-kilometres. It has 
a baseline oriented 060°along the southern grid boundary from grid lines L 14 
E to L 28t50 E, a distance of 1,450 metres. The grid line interval is 100 
metres, and survey stations were established at a 20-metre spacing. A combined 
UTEM electromagnetics and magnetics survey was conducted over this grid with 
UTEM readings every 20 metres and magnetic readings every 10 metres. 

The small reconnaissance geophysical survey grid near the tongue of Zappa 
Glacier totals 1.6 line-kilometres. it consists of two east-west lines (090' 
to 270' ),  arbitrarily called grid lines L 700 N and L 850 N ,  and three north- 
south lines (OOOoto 1 8 0 ° ) ,  arbitrarily called grid lines L 100 E ,  L 200 E and 
L 300 E .  Both Very 
Low Frequency (VLF) electromagnetic and magnetic surveying were conducted. 

The survey stations were established at a 20-metre spacing. 

Following the discovery of the Bear skarn zone, detailed Very Low 
Frequency (VLF) electromagnetic and magnetic profiling were conducted to trace 
the buried extensions o f  the sulphide mineralization. No control grid was 
established, but 200 metres of geophysical surveying were undertaken. 

See Appendix I of this report for the geophysical report by Mr. Syd Visser 
of SJ Geophysics Ltd. 
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The e x p l o r a t i o n  program evaluated t h e  known m i n e r a l i z a t i o n  on the  proper ty  
and discovered a copper-bearing skarn zone; however, i t  d i d  no t  de f i ne  or 
discover any s i g n i f i c a n t  precious metal-bear ing m i n e r a l i z a t i o n .  

Prospect ing 

The prospect ing work discovered a number o f  narrow shear o r  f r a c t u r e  
f i l l i n g  ve in  s t ruc tu res .  A l l  o f  these s t r u c t u r e s  are hosted by p r o p y l i t i c a l l y -  
a l t e r e d  vo l can ic  f lows, f l ow  breccias,  o r  tu f faceous f ine-gra ined sediments o f  
Upper T r i a s s i c  age. The i n d i v i d u a l  veins are commonly less than 30 cent imetres 
wide, widely-spaced, and they p inch and swe l l  over discont inuous s t r i k e  lengths. 

Sulphide m i n e r a l i z a t i o n  u s u a l l y  comprises less than 5 per cent o f  t he  ve in  
m a t e r i a l ;  although, on a very l o c a l  scale,  t h e  sulphides may occur i n  semi- 
massive q u a n t i t i e s  wi th in  narrow and discont inuous tens iona l  gash zones. P y r i t e  
i s  t h e  most common sulph ide minera l .  Chalcopyr i te ,  galena and s p h a l e r i t e  a l s o  
occur l o c a l l y ,  wi th o r  w i thou t  t h e i r  ox id i zed  equivalents.  The gangue o f  t he  
ve in  s t r u c t u r e s  i s  comnonly quar tz  and c a l c i t e  wi th lesser amounts o f  epidote,  
c h l o r i t e ,  and/or anke r i t e .  Orthoclase fe ldspar  i s  n o t  comnonly found w i t h i n  the  
v e i n  s t r u c t u r e s  except i n  the  immediate v i c i n i t y  o f  a l k a l i n e  i n t r u s i o n s .  

Several o f  t h e  samples from the  var ious ve in  s t r u c t u r e s  re tu rned  anomalous 
values o f  copper, lead, and/or z inc  b u t  on ly  one sample re tu rned  s i g n i f i c a n t  
s i l v e r  and go ld  values. This grab sample, number 83320,  was c o l l e c t e d  from a 
5 cent imetre wide q u a r t z - c a l c i t e  v e i n  near t h e  Zappa Peak. I t  assayed greater  
than 20 ,000  p.p.m. copper, 9,277 p.p.m. lead, 1,097 p.p.m. z inc ,  35.7 p.p.m. 
s i l v e r  and 0 . 8 7 6  0.p.t. gold.  A l l  t h e  r e s t  o f  t h e  reconnaissance 
l i thogeochemical samples returned go ld  values less than 0 . 0 2 6  0 . p . t .  w i t h  most 
o f  them being less than 1 p.p.b. gold. 

Reconnaissance prospect ing and sampling along the q u a r t z - a c t i n o l i t e -  
ep idote skarn zone discovered l o c a l l y  disseminated p y r r h o t i t e  and minor 
cha lcopy r i t e ,  galena and/or s p h a l e r i t e  throughout i t s  length;  however, no semi- 
massive o r  massive su lph ide m i n e r a l i z a t i o n ,  l i k e  a t  t h e  Bear Zone, was 
discovered. Many o f  t he  grab samples from the  exposed skarn-hosted 
m i n e r a l i z a t i o n  re tu rned  geochemically anomalous base metal values, ranging up 
t o  19,964 p.p.m. copper (sample 8 3 4 2 2 ) ,  2 , 3 9 3  p.p.m. lead (sample 25054) ,  and 
10,373 p.p.m. z inc  (sample 25054), b u t  these samples were c o l l e c t e d  over widths 
less than 30 cent imetres.  The s i l v e r  values w i t h  the  base metal m i n e r a l i z a t i o n  
range up t o  4 2 . 9  p.p.m. , and they appear t o  be p ropor t i ona te  t o  the  copper 
content o f  the m i n e r a l i z a t i o n .  A l l  o f  t he  samples from t h e  skarn-hosted 
su lph ide m i n e r a l i z a t i o n  had gold values less than 1.0 p.p.b. 

This proper ty  has now been prospected dur ing th ree  f i e l d  seasons and a l l  
o f  t h e  access ib le  areas have now been examined. The r e s u l t s  show t h a t  t h e  
vo lcanic  and, t o  a lesser e x t e n t ,  t he  p y r o c l a s t i c  u n i t s  commonly host  narrow, 
discont inuous, f r a c t u r e - c o n t r o l l e d  ve in  m i n e r a l i z a t i o n .  Se lec t i ve  grab samples 
from some o f  these s t ruc tu res ,  a t  Zappa Peak and w i t h i n  t h e  B i l l y  Goat Bowl and 
Ridge Zones, can r e t u r n  s i g n i f i c a n t  go ld  values up t o  2 . 0  ounces per t o n  b u t  
t he  economic p o t e n t i a l  o f  these s t r u c t u r e s  i s  very l i m i t e d  due t o  t h e i r  very 
narrow widths, widely-spaced d i s t r i b u t i o n  and loca t i on .  
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The geological surveying results 
Zones are documented as Figures 5, 6 
structure, metamorphism, alteration and 
be discussed in the following text. 

1) Lithology 

for the Billy Goat Bowl, Ridge and Bear 
and 7 of this report. The lithology, 
mineralization of these three zones will 

According to Geological Survey of Canada Map 1418A (1979), the property 
is dominantly underlain by intercalated Upper Triassic volcanic and sedimentary 
strata that have been intruded by a number of stocks and dykes. The volcanic 
and sedimentary strata were apparently deposited during or shortly after the 
deposition of the Upper Triassic Stuhini Group of volcanic and sedimentary rocks 
which have been mapped to the north. Furthermore, the property i s  regionally 
situated east of the structural contact between the recumbent isoclinally folded 
Lower Permian Cache Creek strata, belonging to the Stikinia assemblage, and the 
overlying Upper Triassic and Lower to Middle Jurassic strata of the Stikine 
terrane . 

The lithologic units have been tentatively correlated stratigraphically, 
in order of decreasing age, as follows. 

i )  Andesite Flow and Flow Breccia (Unit 1) 

These volcanic rocks underlie most o f  the property, and based upon bedding 
attitudes, assuming tops up, they are probably the basement rocks. The 
stratigraphic contacts between the volcanic members of this unit are both 
indistinct and discontinuous; exemplifying relatively rapid accumulations of 
volcanic rocks, in probably an subaqueous setting, prior to any period of 
quiescence and sedimentation. 

The volcanic rocks are usually light to dark grey/green in colour, and 
they are quite massive to very poorly banded. The subangular to subrounded 
clasts of the monomictic flow breccia may range up to 40 centimetres or more in 
size. 

Based upon macroscopic studies, the flow and flow breccia rocks are of 
andesitic composition. Plagioclase feldspar and, to a lesser degree, hornblende 
occur locally as porphyritic phenocrysts, up to 1 centimetre, within a grey to 
green, aphanitic groundmass. The flow members are usually quite aphanitic while 
the flow breccia members are easily distinguished in weathered outcrops by their 
more porphyritic clasts within an aphanitic matrix. Hornblende phenocrysts are 
often partially or completely replaced by epidote, chlorite, quartz and 
magnetite, and biotite occurs locally, usually as a secondary alteration 
product. Magnetite and pyrite in minor amounts are c m o n  constituents of the 
rocks as very fine-grained disseminations or microfracture infillings. 

i i )  Lithic Tuff and Chert (Unit 2) 

This unit appears to be both intravolcanic and conformably overlie the 
basal volcanic flows and flow breccias at both the Billy Goat Bowl and Ridge 
Zones. The lithic tuff and chert are interbedded but quite massive; like 
exhalative pyroclastic rocks that have accumulated rapidly during and after 
volcanism from dense subaqueous plumes. 
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This unit is commonly light to medium grey to brown in colour, quite 
siliceous and well indurated. Both of the lithologic members are quite 
aphanitic and similarly coloured, 

The lithic tuff member is distinguishable by its granular texture, and it 
often contains angular and subangular andesitic tuffaceous fragments that range 
up to 1 centimetre in length. The groundmass of the tuffaceous member is a 
crystal tuff containing euhedral to anhedral plagioclase and quartz phenocrysts. 
Fine-grained secondary epidote, chlorite, quartz, calcite, biotite and sericite 
occur as alteration products of saussuritization, or locally as a result of 
metasomatism near intrusive bodies. Very fine-grained to fine-grained pyrite 
and magnetite are common accessory minerals, especially near intrusions. 

The chert member also contains angular and subangular tuffaceous 
fragments, but it is distinguishable by its cryptocrystalline texture. 

i i i )  Limestone (Unit 3) 

Light to medium grey, massive limestone crops out near the theoretical 
M.G.S. claim coordinate 1 North by 5 East of the STU 2 mineral claim. It is 
bounded on the north by a major east-northeasterly trending fault with prominent 
hematite and ankerite alteration. On the south, it appears to be interbedded 
with the lithic tuff and chert unit (Unit 2). Along its south-southeastern 
margin it has been metasomatized to a quar t z -ac t i no l i t e -ep ido te  skarn. The 
stratigraphic contact between the limestone and the pyroclastic rocks is quite 
sharp and distinct, but the margins of the skarn zone are typically vague with 
large, angular clasts of unaltered limestone surrounded by resistant skarn 
material. 

The limestone unit initially appears in outcrop to be intravolcanic, but 
it is more likely to occur stratigraphically at the transition from dominantly 
volcanic to sedimentary facies. It is the writer's opinion that this unit may 
have been downfaulted to its present position by juxtaposed transcurrent fault 
movement, both north and south of the exposure. 

Recrystallization and fracture healing by secondary calcite is common in 
outcrop, but there is no primary sulphide mineralization. The disseminated 
mineralization near the contacts of the limestone with the skarn zone appears 
to have be emplaced during the metasomatic event. 

iv) Argillite, Siltstone and Minor Lithic Tuff (Unit 4) 

Near M.G.S. claim coordinate 0 North by 4 East of the STU 2 mineral claim, 
finely-laminated argillaceous sediments occur interbedded within the fine- 
grained sediments of Unit 5. This unit is distinct from Unit 5 because of its 
dominantly argillaceous component. In outcrop, these sediments are medium 
brown to black in colour, fissile and quite carbonaceous. 

Within shear zones, gypsum was found to occur infilling fracture voids as 
pale yellow, waxy, prismatic crystals, locally up to 15 centimetres long. Minor 
magnetite is ubiquitous throughout this unit and diagenetic pyrite was found to 
occur within the argillaceous members. Local silicification with associated 
pyritization, oxidized to hematite and/or limonite, is restricted to shear zones 
and the margins of feldspar porphyry dykes. 



22 

v) Siltstone, Sandstone, Chert, Lithic Tuff and Argillite (Unit 5) 

Near the southern boundaries of the STU 2 mineral claim, predominantly 
fine-grained, finely-laminated sedimentary rocks with a strong pyroclastic 
component overlie the older volcanic and pyroclastic units. These rocks appear 
to have been deposited within submarine basins following volcanism and 
pyroclastic deposition. Bedding attitudes show that the sedimentary rocks have 
been ti lted up to -15' southward. 

The stratigraphic contact between Unit 5 and the underlying pyroclastic 
unit is not exposed, nor is the apparent structural contact between Unit 5 and 
the andesitic volcanics (Unit 1 )  that occurs westward. It is the writer's 
opinion that the fine-grained sediments have been downfaulted with respect to 
the older volcanic rocks, and that the faulting occurred along a number of 
northeasterly trending, transcurrent faults that cut the stratigraphy. 

Within local shear zones and near the margins of feldspar porphyry dykes, 
the fine-grained sediments are silicified and pyritized over short distances. 
Fine-grained magnetite is ubiquitous throughout the sedimentary sequence but in 
very minor amounts. 

vi) Feldspar Porphyry Dyke (Unit 6) 

This unit occurs throughout the property, but it is especially prolific 
within the Billy Goat Bowl zone. It is light to medium grey in colour, medium- 
grained, barren, massive and poorly fractured. Plagioclase feldspar often form 
euhedral porphyritic phenocrysts, up to 2 centimetres, within an aphanitic 
quartz and plagioclase feldspar groundmass. Variations of this unit include a 
non-porphyritic variety and a hornblende-rich variety with poikilitic grains. 
These varieties commonly coexist within the same dyke structure. 

Near the northwestern margin of the diorite stock, at M.G.S. claim 
coordinates 1 North by 5 East, the diorite stock gradually changes texturally 
to resemble the feldspar porphyry unit at its intrusive contact. Along the 
southern margin of the same intrusion, a feldspar porphyry dyke cuts the 
diorite-pyroclastic contact. Based upon these observations, it is apparent that 
the feldspar porphyry unit is probably dioritic in composition, and coeval and 
cogenetic with the dioritic intrusion (Unit 8). 

This unit is dominantly controlled by northerly to northeasterly trending 
shear and fault structures. Within the Billy Goat Bowl Zone the feldspar 
porphyry dykes are relatively wide, up to 40 metres, and very continuous. A t  
the Ridge Zone the dykes are noticeably narrower, usually less than 3 metres, 
and generally quite discontinuous. 

v i i )  Diorite Dyke (Unit 7) 

This unit is medium grey in colour, aphanitic, barren, massive and very 
poorly fractured. It commonly occurs as narrow structures, less than 1 metre 
wide, that occupy northerly to northeasterly trending fault structures with 
sharp, non-chilled margins. No crosscutting features were observed between 
units 6 and 7 to establish their age relationship. 

It is the writer's opinion that the diorite dykes are comagmatic with the 
feldspar porphyry dykes (Unit 6) and the dioritic intrusion (Unit 8), and they 
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may be feeder s t ruc tu res  f o r  now-eroded, o v e r l y i n g  vo l can ic  s t r a t a .  Thei r  
d i s t r i b u t i o n  wi th in  s i m i l a r l y  or iented,  bu t  much more r e s t r i c t e d ,  s t ruc tu res  as 
U n i t  6 suggests t h a t  t he  d i o r i t e  dykes may be s l i g h t l y  younger in  age. 

v i i i )  D i o r i t e ,  Monzonite ( U n i t  8) 

Two stocks o f  d i o r i t e  t o  monzonite composit ion occur wi th in t h e  mapped 
p o r t i o n  of t he  Ridge Zone, a t  M.G.S.  c l a i m  coordinates 3 East and 1 North by 5 
East. Near M . G . S .  c l a i m  coord inate 3 East, along t h e  southern boundary o f  t he  
STU 2 minera l  c la im, a small  d i o r i t e  stock has in t ruded a n d e s i t i c  f lows. The 
immediate margins o f  t h i s  stock are p r o p y l i t i c a l l y - a l t e r e d  and l o c a l l y  p y r i t i z e d  
bu t  t he  a l t e r a t i o n  and m i n e r a l i z a t i o n  does n o t  extent  more than 20 metres from 
i t s  i n t r u s i v e  contact .  

A t  M . G . S .  c l a i m  coordinates 1 North by 5 East t he re  i s  an east-west 
elongated stock o f  d i o r i t e  which grades inward t o  a monzoni t ic  core. This i s  
t h e  stock t h a t  has a northwestern margin s i m i l a r  i n  composit ion and t e x t u r e  t o  
U n i t  6 .  The a n d e s i t i c  f low, l i t h i c  t u f f  and c h e r t  surrounding the  i n t r u s i o n  are 
p r o p y l i t i c a l l y - a l t e r e d  and p y r i t i z e d  f o r  a d is tance o f  20 t o  30 metres. An 
or thoc lase fe ldspar  v e i n  cu ts  the  western i n t r u s i v e  contact ,  i n f i l l i n g  a 
no r theas te r l y  t rend ing  shear s t ruc tu re ,  w h i l e  the  eastern core o f  t he  stock i s  
or thoc lase f e l d s p a r - r i c h .  

The d i o r i t i c  member i s  medium green t o  grey i n  co lour  w h i l e  t h e  monzoni t ic  
member tends t o  be s l i g h t l y  p i n k i s h  t o  orange. Both i n t r u s i v e  v a r i e t i e s  are 
medium-grained and poor l y  f o l i a t e d .  P o r p h y r i t i c  p lag ioc lase  and hornblende 
o f t e n  occur as euhedral phenocrysts w i t h i n  a f i ne r -g ra ined  f e l d s p a r - r i c h  
groundmass. Very f i ne -g ra ined  magnet i te i s  ub iqu i tous,  and p y r i t e  commonly 
occurs as disseminat ions and f r a c t u r e  f i l l i n g  w i t h  epidote,  c h l o r i t e  and 
c a l  c i t e .  

i x )  Quartz-Actinolite-Epidote Skarn ( U n i t  9) 

Along the  southern margins of t h e  l imestone u n i t  ( U n i t  7 ) ,  t he re  i s  a 
quartz-actinolite-epidote skarn zone t h a t  has been mapped westward f o r  more than 
350 metres and t raced eastward by prospect ing t o  the  eastern boundary o f  the STU 
2 minera l  c la im. This zone t rends 060' t o  070Oand appears t o  d i p  s teeply  
southward. I t  grades northward i n t o  una l te red  l imestone, i t s  southern contact  
i s  b u r i e d  beneath a snowpack, and westward i t  i s  t runcated by a no r theas te r l y  
t rend ing  f a u l t  s t r u c t u r e .  This  skarn hosts disseminated p y r r h o t i t e ,  
c h a l c o p y r i t e  and lesser amounts o f  galena and s p h a l e r i t e  along i t s  e n t i r e  
length.  Lensoid, semi-massive and massive p y r r h o t i t e  and c h a l c o p y r i t e  
m i n e r a l i z a t i o n  occurs along a 75-metre sec t i on  o f  t he  skarn, i n  t h e  nor theastern 
corner o f  t h e  Ridge Zone. This  occurrence has been c a l l e d  t h e  "Bear" Zone. 

The w r i t e r  recognizes t h a t  t h i s  u n i t  i s  n o t  a d i s t i n c t  l i t h o l o g i c  e n t i t y  
bu t  r a t h e r  a product o f  metasomatic a l t e r a t i o n ;  however, i t s  occurrence, 
dimensions and poss ib le  economic importance r e q u i r e  t h a t  i t  be descr ibed f u l l y .  
A weathered outcrop o f  skarn i s  medium t o  dark greenish brown i n  co lour  w h i l e  
f resh exposures are medium t o  dark green i n  co lour .  I t  i s  q u i t e  massive and 
very b r i t t l e .  Euhedral a c t i n o l i t e  c r y s t a l s ,  up t o  8 cent imetre long, o f t e n  
occur wi th in  a medium-grained quar tz ,  a c t i n o l i t e  and epidote groundmass. 
Quartz, c a l c i t e ,  ep idote and c h l o r i t e  w i t h  su lph ide minera ls  i n f i l l  f r ac tu res .  
Near i t s  margins i t  has l a rge  angular c l a s t s  o f  una l te red  l imestone surrounded 
by a skarn m a t r i x  g i v i n g  it a b recc ia ted  appearance i n  weathered outcrops. 
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This u n i t  i s  a c a l c i c  skarn o f  t he  copper- i ron v a r i e t y .  Since the re  i s  
no exposed i n t r u s i o n s  i n  the  immediate v i c i n i t y  and t h i s  type o f  skarn i s  o f t e n  
associated w i t h  epizonal g r a n o d i o r i t e  and quartz monzonite stocks i n  con t inen ta l  
c r u s t ,  it i s  the  w r i t e r ' s  op in ion  t h a t  the skarn was formed a f t e r  ascending 
hydrothermal f l u i d s  from a bu r ied  c a l c - a l k a l i n e  p lu ton  contacted the  l imestone 
u n i t .  Such a p l u t o n  has been mapped by government geo log i s t  southeast o f  t h e  
proper ty  (G.S.C. Map 1418A), and i t  probably extends northward under t h e  STU 2 
c la im. Furthermore, t he re  i s  s t rong s t r u c t u r a l  evidence t h a t  t he re  i s  a east-  
no r theas te r l y  t rend ing  f a u l t  s t r u c t u r e  along the  southern margins o f  t he  skarn, 
and t h i s  f a u l t  was probably t h e  condui t  f o r  t h e  i r o n -  and copper-bearing 
hydrothermal f l u i d s .  I f  t h i s  i s  t h e  case, then the re  i s  t he  p o t e n t i a l  f o r  
s i m i l a r  m i n e r a l i z a t i o n  along s t r i k e  and downdip o f  t he  Bear Zone. 

2 )  S t ruc tu re  

The vo l can ic  and sedimentary s t r a t a  have undergone u p l i f t  and s t r u c t u r a l  
deformation. Numerous f a u l t s ,  shears and f r a c t u r e s  c u t  and d isp lace the s t r a t a  
t o  a greater  degree than t h e  i n t r u s i v e s ;  suggesting t h a t  t h e  deformation o f  t h e  
country rocks predated the  t e c t o n i c  events leading t o  the  emplacement o f  t he  
a l k a l i n e  and, poss ib l y ,  t h e  c a l c - a l k a l i n e  p lu tons.  

Based upon the  s t r u c t u r a l  data c o l l e c t e d  du r ing  the  survey, major normal 
and t ranscu r ren t  f a u l t i n g  has occurred p r i m a r i l y  i n  a no r th -no r theas te r l y  t o  
east -nor theaster ly  d i r e c t i o n  (030°to 070 O ) .  D i p  d i r e c t i o n s  and angles vary bu t  
many o f  t he  s t r u c t u r e s  d i p  s teeply  (-50' t o  -80') southeastward. 

There i s  a second f r a c t u r e  p a t t e r n  wi th in  t h e  s t r a t a  t h a t  s t r i k e s  e a s t e r l y  
This  f r a c t u r e  se t  (090° t o  l l O o )  and d ips  moderately southward (-30 %o -45  9 .  

i s  predominantly o f  t h e  open tens ional  v a r i e t y .  

I t  i s  t h e  w r i t e r ' s  op in ion  t h a t  t h e  Upper T r i a s s i c  s t r a t a  were displaced 
i n i t i a l l y  by n o r t h e a s t e r l y  t o  east -nor theaster ly  t ranscu r ren t  f a u l t i n g .  An 
e a s t e r l y  t rend ing  se t  o f  open tens iona l  f r a c t u r e s  were created du r ing  t h i s  
deformation, and i t  was along these f r a c t u r e  vo ids t h a t  the m a j o r i t y  o f  the 
narrow, precious metal-bear ing ve in  s t r u c t u r e s  were emplaced. The hydrothermal 
f l u i d s  probably emanated from a d i f f e r e n t i a t i n g  bu r ied  p lu ton .  Fol lowing the 
p r e c i p i t a t i o n  and sea l i ng  o f  t he  e a s t e r l y  t rend ing  f r a c t u r e s ,  t he  s t r a t a  was 
again deformed by no r theas te r l y  t rend ing  normal f a u l t i n g  along reg iona l  zones 
o f  s t r u c t u r a l  weakness. This t e c t o n i c  event downfaulted the  s t r a t i g r a p h y  and 
provided condui ts f o r  the emplacement o f  t h e  fe ldspar  porphyry and d i o r i t e  
dykes. This  t e c t o n i c  event occurred p r i o r  t o  and du r ing  the  emplacement o f  t he  
a l k a l i n e  p lu tons.  Subsequent no r th -no r theas te r l y  t ranscu r ren t  f a u l t i n g  has 
d isp laced a l l  o f  t h e  l i t h o l o g i e s .  

There i s  no d e f i n i t i v e  evidence w i t h i n  t h e  vo l can ic  o r  sedimentary rocks 
o f  any reg iona l  or  smal l -sca le f o l d i n g  wi th in  the  proper ty .  The bedding 
a t t i t u d e s  simply steepen from t h e  f ine-grained sedimentary rocks along the  
southern boundary o f  t he  STU 2 minera l  c l a i m  ( i . e .  -13' southward) t o  the  
vo lcanic  s t r a t a  a t  B i  1 l y  Goat Bowl ( i  .e. -45' southward). 

3 )  Metamorphism and A l t e r a t i o n  

A l l  o f  the vo l can ic  and sedimentary rocks have undergone reg iona l  
metamorphism o f  t he  lower greenschist  f a c i e s  grade. The a n d e s i t i c  vo lcanics 
best d i sp lay  t h i s  metamorphism w i t h  t h e  a l t e r a t i o n  o f  t h e i r  ma f i c  cons t i t uen ts  
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to epidote, chlorite, calcite, quartz and magnetite. The more leucocratic 
sedimentary rocks have been epidotized and chloritized to a lesser degree. 

The intrusive rocks have also undergone some degree of regional 
metamorphism; although, it is difficult to distinguish local assimilation 
features, saussuritization and regional metamorphic alteration products. 

Near the diorite stock on the southern boundary of the STU 2 mineral 
claim, the volcanic rocks have been thermally metamorphosed, propylitically- 
altered and pyritized. its contact metasomatic aureole is often quite 
restricted, less than 20 metres. Near the diorite stock with the monzonitic 
core, the surrounding pyroclastic rocks have been propylitically- and 
potassically-altered, and pyritized. Along dyke contacts the country rocks are 
locally propylitized and pyritized but this alteration rarely extends more than 
1 metre beyond their contact. 

The most prominent alteration feature occurs along a northeasterly 
trending fault structure that transects the Ridge Zone. Along this structure 
the volcanic, pyroclastic and sedimentary rocks have been intensely fractured 
and altered to a bright orange to red colour. Within the fault zone the rock 
types are often indistinguishable except as an aphanitic quartz, plagioclase, 
hematite and ankerite groundmass. 

4) Mineralization 

Most of the known precious metal-bearing sulphide mineralization occurs 
as narrow, discontinuous shear- or fracture-filling vein structures. The 
geological survey results show that these veins rarely exceed 30 centimetres in 
width and often pinch out along strike within 5 to 20 metres. They infill older 
easterly trending open tensional fractures, or younger north-northeasterly 
trending shear planes. The easterly trending vein structures are invariably cut 
and, in some cases, displaced by more northerly trending normal and transcurrent 
shear and fault structures. All of the exposed sulphide-bearing veins were 
truncated at the intrusive contact of the feldspar porphyry and diorite dykes. 

The most common sulphide mineral is pyrite. Pyrite occurs as very fine- 
grained to fine-grained disseminations and fracture filling as a result of: 
regional lower greenschist facies metamorphism, propylitic alteration near 
intrusive bodies, diagenesis of the argillaceous sedimentary rocks, and wallrock 
alteration adjacent to vein structures. It is notably absent within the quartz- 
actinolite-epidote skarn zone, except within younger crosscutting structures. 

The economic mineralization comprises chalcopyrite, galena and sphalerite. 
Trace amounts of molybdenite and scheelite may also be present but restricted 
to the skarn unit. Chalcopyrite, and to a much lesser extent galena and 
sphalerite occur as fine-grained disseminations and fracture fillings in veins 
with pyrite and a gangue o f  quartz, calcite, epidote and chlorite. These same 
economic sulphide minerals occur with pyrrhotite as disseminations, fracture 
fillings, and pod-like bodies of semi-massive and massive mineralization within 
the quar t z -ac t i no l i t e -ep ido te  skarn. Silver values appear to be genetically and 
proportionately-related to the copper content of the mineralization. Gold 
values appear to be genetically-related to the chalcopyrite-bearing vein 
structures and not to the skarn-hosted sulphide mineralization. 
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Trenching 

Six hand trenches, totalling 40 metres, were excavated along the trend of 
the Bear Zone sulphide mineralization. These trenches exposed the fresh skarn 
host and its attendant pyrrhotite and chalcopyrite mineralization. Detailed 
geological surveying and geophysical profiling (VLF-EM and magnetics) were 
conducted over the zone, and twenty-five panel or channel samples were collected 
at 1-metre intervals across the mineralization. 

See Figure 7 of this report for the location and configuration of the 
trenching. This figure also documents the detailed geological and 
lithogeochemical results. 

Lithogeochemical Sampling 

The lithogeochemical results for the prospecting work have already been 
discussed. None of the reconnaissance sampling results indicated the presence 
of a wide, precious metal-bearing structure that would warrant further 
exp 1 oration. 

The analytical results from the sampling work over the Bear Zone were not 
encouraging. They show that the chalcopyrite mineralization can be quite rich 
and it does have significant silver values, but it does not host any gold values 
like the cha4copyrite-bearing vein structures. The highest copper, lead, z i n c  
and silver values were returned from sample 83434 (greater than 20,001 p.p.b. 
copper and 43.7 p.p.m.(1.28 0.p.t.) silver) and sample 83917 (2,280 p.p.m. lead 
and 11,655 p.p.m. zinc). All of the gold values were less than 1 p.p.b. 

EXPLORATION POTENTIAL 

Most of the recent exploration work has been directed towards sampling and 
surveying the more visible, gold-bearing vein structures. It was thought that 
with further exploration a closely-spaced vein or stockwork zone might be found 
that would be of economic interest. After three prospecting programs that have 
covered most of the exposed and accessible portions of the property, no such 
zone has been discovered. 

The results o f  the detailed geological surveying show that all of the 
known gold-bearing vein structures are invariably too narrow and discontinuous 
to be of economic interest. These structures dominantly infill older easterly 
trending open tensional fractures that have been displaced and truncated by 
later faulting and intrusive activity. 

It is the writer's opinion that further exploration should be directed 
towards evaluating the calcic skarn zone. The exploration results show that it 
is well, though sparsely, mineralized, and it probably has considerable depth 
potential if it is genetically related to a buried calc-alkaline pluton. 
Furthermore, despite its apparent lack o f  significant gold-bearing 
mineralization, this type of copper-iron calcic skarns with low sulfidation 
states (i.e. pyrrhotite, chalcopyrite) are known to host significant gold 
values. 
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CONCLUSIONS 

The 1989 e x p l o r a t i o n  program d i d  n o t  discover any s i g n i f i c a n t  gold-bear ing 
m i n e r a l i z a t i o n .  The prospect ing work discovered a number o f  narrow shear or  
f r a c t u r e  i n f i l l i n g  ve in  s t ruc tu res ;  however, most o f  these veins are less than 
30 cent imetres wide, widely-spaced and discont inuous. 

Several o f  t h e  ve in  s t r u c t u r e  samples returned anomalous values o f  copper, 
lead, and/or z inc;  bu t  on ly  one sample (no. 8 3 3 2 0 ) ,  across a 5-centimetre wide 
q u a r t z - c a l c i t e  vein,  re turned s i g n i f i c a n t  s i l v e r  and gold values ( 3 5 . 7  p.p.m. 
s i l v e r  and 0 . 8 7 6  0.p. t .  go ld ) ,  The r e s t  o f  t he  reconnaissance l i thogeochemical 
samples returned gold values less than 0 . 0 2 6  0.p. t .  wi th most less than 1 p.p.b.  

The r e s u l t s  o f  t h e  geologica l  surveying show t h a t  t h e  proper ty  i s  
under la in  by i n t e r c a l a t e d  Upper T r i a s s i c  vo l can ic ,  p y r o c l a s t i c  and sedimentary 
s t r a t a  t h a t  have been in t ruded by a number o f  stocks and dykes o f  a l k a l i n e  
composit ion. These s t r a t a  have undergone u p l i f t  and s t r u c t u r a l  deformation by 
major no r th -no r theas te r l y  t o  east -nor theaster ly  t rending,  normal and 
t ranscu r ren t  f a u l t i n g  p r i o r  t o  t h e  emplacement o f  t h e  a l k a l i n e  p lu tons .  
Furthermore, an e a s t e r l y  t rend ing  s e t  o f  open tens iona l  f r a c t u r e s  was created 
du r ing  t h i s  deformation, and i t  was along these f r a c t u r e  vo ids t h a t  t h e  m a j o r i t y  
o f  t h e  narrow, precious metal-bear ing ve in  s t r u c t u r e s  were emplaced. The s t r a t a  
were l a t e r  deformed by no r theas te r l y  normal f a u l t i n g  t h a t  provided condui ts f o r  
t he  emplacement o f  the fe ldspar  porphyry and d i o r i t e  dykes. Subsequent no r th -  
no r theas te r l y  t ranscu r ren t  f a u l t i n g  has d isp laced a l l  o f  t h e  l i t h o l o g i e s .  

The vo l can ic  and sedimentary rocks have undergone reg iona l  metamorphism 
o f  t h e  lower greenschist  f a c i e s  grade. In  t h e  imnediate v i c i n i t y  o f  t he  
d i o r i t i c  i n t r u s i o n s ,  these rocks have been thermal l y  metamorphosed, 
p r o p y l i t i c a l l y - a l t e r e d  and p y r i t i z e d ;  however, t h i s  a l t e r a t i o n  r a r e l y  extends 
beyond 20 metres o f  t he  i n t r u s i v e  contact .  

The most prominent s t r u c t u r a l  and a l t e r a t i o n  fea tu re  w i t h i n  the  STU 2 
minera l  c l a i m  occurs along a n o r t h e a s t e r l y  t r e n d i n g  f a u l t  s t r u c t u r e  t h a t  
t ransec ts  t h e  Ridge Zone. Along t h i s  s t r u c t u r e  t h e  vo l can ic ,  p y r o c l a s t i c  and 
sedimentary rocks have been in tense ly  f r a c t u r e d  and a l t e r e d  t o  a b r i g h t  orange, 
aphan i t i c ,  hematite- and a n k e r i t e - r i c h  groundmass. There are, however, no base 
or  precious metal values spa t ia l l y -assoc ia ted  w i t h  t h i s  feature.  

The r e s u l t s  o f  t h e  prospect ing and d e t a i l e d  geologica l  mapping over the  
quartz-actinolite-epidote skarn zone show t h a t  it i s  sparsely m ine ra l i zed  w i t h  
p y r r h o t i t e  and minor c h a l c o p y r i t e  over i t s  e n t i r e  s t r i k e  length.  The semi- 
massive and massive m i n e r a l i z a t i o n  a t  t he  Bear Zone has v e r y  l i m i t e d  s t r i k e  and 
depth p o t e n t i a l ;  and t h e  i n d i v i d u a l  lenses o f  semi-massive m i n e r a l i z a t i o n  are 
very discont inuous, comnonly have long axes o f  less than 5 metres and widths of  
less than 3 metres. 

The a n a l y t i c a l  r e s u l t s  from t h e  Bear Zone sampling are n o t  encouraging. 
They show t h a t  t he  cha lcopy r i t e  m i n e r a l i z a t i o n  can be q u i t e  r i c h  ( i . e .  greater  
than 2 per cent copper) and it does have s i g n i f i c a n t  s i l v e r  values, b u t  i t  does 
n o t  host any gold values l i k e  the  volcanic-hosted, chalcopyr i te-bear ing ve in  
s t ruc tu res .  A l l  o f  t he  go ld  values were less than 1 p.p.b. 

This proper ty  has now been thoroughly prospected. The r e s u l t s  show t h a t  
t h e  vo l can ic  and, t o  a lesser extent ,  t he  p y r o c l a s t i c  u n i t s  host  f r a c t u r e -  
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controlled vein mineralization. Selective grab samples from some o f  these 
structures, at Zappa Peak and within the Billy Goat Bowl and Ridge Zones, can 
return significant gold values up to 2.0 ounces per ton, but the economic 
potential of these structures is very limited. 

It is the writer's opinion that further exploration should be directed 
towards evaluating the calcic skarn zone since this type o f  skarn is known to 
host significant gold values. 

Mr. Syd Visser, the geophysical consultant, and the writer have 
recommended further exploration work, including: a HLEM (Max-Min 1 )  geophysical 
survey, trenching and a limited diamond drilling program. This work should be 
directed towards evaluating and defining any possible gold-bearing sulphide 
mineralization that might be hosted by both the calcic skarn and the hematite- 
ankerite fault structure that transects the Ridge Zone. The estimated budget 
for this recommended program is $ 150,000.00. 

Submitted by, 

MINOREX CONSULTING LTD. 

J.D. Blanchflower, F.G.A.C. 
Consulting Geologist 
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I ,  J. D. BLANCHFLOWER, of t he  M u n i c i p a l i t y  o f  Del ta ,  Province of B r i t i s h  
Columbia, DO HEREBY CERTIFY THAT: 

1 )  I am a Consul t ing Geologist  w i th  a business o f f i c e  a t  11967 - 83A 
Avenue, Del ta ,  B r i t i s h  Columbia, V4C 2K2; and President o f  Minorex 
Consul t ing L td .  

2 )  I am a graduate i n  geology wi th a Bachelor o f  Science, Honours 
Geology degree from the U n i v e r s i t y  o f  B r i t i s h  Columbia i n  1971. 

3 )  I am a Fel low o f  t h e  Geological  Associat ion o f  Canada. 

4 )  I have p r a c t i s e d  my profess ion as a geo log is t  f o r  t he  past eighteen 
years. 

Pre-Graduate f i e l d  experience i n  Geology, Geochemistry and 
Geophysics (1966 t o  1970) .  

Three years as Geologist  w i th  t h e  B. C. M i n i s t r y  o f  Energy, Mines 
and Petroleum Resources (1970 t o  1972) .  

I 

I 

I 

m 

Q 

Q 

Seven years as Exp lo ra t i on  Geologis t  w i th  Canadian Super ior 
Exp lo ra t i on  L i m i t e d  (1972 t o  1979) .  

Three years as Exp lo ra t i on  Geologist  w i t h  Sulpet ro Minera ls  L i m i t e d  
(1979 t o  1 9 8 2 ) .  

Seven years as Consul t ing Geologist  and President o f  Minorex 
Consul t ing Ltd.  (1982 t o  1989) .  

5)  I own no d i r e c t ,  i n d i r e c t  o r  cont ingent  i n t e r e s t  i n  t h e  subject  
claims, nor shares i n  or  s e c u r i t i e s  o f  KESTREL RESOURCES LTD. 

6) I supervised t h e  1989 e x p l o r a t i o n  program on the  subject  proper ty ,  
conducted the  geologica l  surveying and prepared t h i s  r e p o r t  which 
documents t h e  r e s u l t s  o f  t h e  program. 

Dated a t  De l ta ,  B r i t i s h  Columbia, t h i s  4 th  day o f  December, 1989. 
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STATEMENT OF EXPENDITURES 

The f o l l o w i n g  expendi tures f o r  conduct ing t h e  1989 Exp lo ra t i on  Program 
were suppl ied t o  t h e  w r i t e r  by Rangex Services,  on beha l f  o f  Kes t re l  Resources 
L td .  

F i e l d  Expenses 

1) Personnel Expenses 

J.D. Blanchf lower - Pro jec t  Geologis t  
20 days Q $350.00 per day 

J. Buchholz - Geologis t  
2 days @ $300.00 per day 

N .  De Bock - Prospector 
11 days Q $250.00 per  day 

K .  Fors te r  - Geological  Ass is tan t  
11 days @ $175.00 per day 

J. Elmore - Geological  Ass is tan t  
12 days @ $150.00 per day 

M. Bashford - Prospec to r /D r i l l e r  
7 days @ $175.00 per day 

D. Legere - D r i l l e r ' s  Ass is tan t  
4 days @ $150.00 per day 

J. Lee - Geological  Ass is tan t  
2 days @ $175.00 per day 

Tota l  Fees, Sa la r ies  and Wages 

2 )  F i e l d  Support Expenses 

Board and Lodging - 82 mandays @ $125.00 per day 

A i r c r a f t  Support 
F ixed Wing Support 
He l icop ter  Support - 33.9 hours @ $721.86 per hour 

Assaying and A n a l y t i c a l  Costs - Vangeochem Lab L td .  

Map Purchases and Plan Reproductions 

Travel  and Accommodation Expenses 

Expendable F i e l d  Suppl ies 

$ 7,000.00 

600.00 

2,750.00 

1 , 9 2 5 . 0 0  

1,800.00 

1,225.00 

600.00 

350.00 

$ 16,250.00 

$ 10,250.00 

3 , 569.64 
24,471.15 

1,779.00 

160.03 

1,208.07 

1,320.64 



F r e i g h t  and Shipping Expenses 

Expedi t ing Expenses 

Equipment Rental Expenses 
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346.23 

450.00 

452.97 

Tota l  F i e l d  Expenses 

3) Subcontractor Expenses 

S J  Geophysics Ltd.  (see Appendix I )  

4) Management Fee (Rangex Services) - 10 % o f  Tota l  F i e l d  
Expenses (not  i n c l u d i n g  Personnel and Subcontractor 
Costs and Expenses 

5) O f f i c e  Expenses 

Report Preparat ion (Minorex Consul t ing Ltd. )  

D r a f t i n g  Expenses 

Report Reproduction Expenses 

$ 44,007.73 

$ 12,054.69 

$ 4,400.77 

$ 4,593.79 

700.00 

300.00 

TOTAL COST OF 1989 EXPLORATION PROGRAM - 8 2 . 3 0 6 . 9 8  
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...................................................................... INTRODUCTION 

A UTEM, magnetometer and small VLF-EM test surveys uere 
conducted on the Ridge, Bear and Zappa zones of the S t u  1 
and Stu 2 claims, at the request o f  Kestrel Resources Ltd. 

during the period of September 8 ,  to September 1 3 ,  1 9 8 9 .  The 
Stu 1 and Stu 2 claims are located on the east s i d e  of the 

mountain ridge, located between Bronson creek and Snippaker 
creek in the Iskut river area of north western B.C. (N.T.S. 

104b/10). Access to the claims were by helicopter from the 

Bronson or Forest-Kerr air strip. 

The purpose of the UTEM survey, performed on the Ridge 

zone, was to search for both shallow and deep seated massive 

sulphide conductors that may have associated gold values. 
The purpose of the magnetometer survey on all the z o n e s  

ithe Bear zone is covered by the northeast corner o f  the 
Ridge zone survey) was to aid in geological mapping, search 
for possible magnetic pyrrhotite and locate any magnetite 
bodies that may be related to skarn zones. 

The purpose o f  the small magnetometer and VLF-EM test 

surveys on the Bear and Zappa zones is to test the response 
of these systems to the known mineral occurrences. 

." DESCRIPTION ......................................................................................... OF UTEM SYSTEM ................................. 

UTEM is an acronym for "University of Toronto 
ElectroMagnetometer". The system was developed by Dr. Y. 
Lamontagne (1975) while he was a graduate student o f  that 
University , 

The field procedure consist o f  first laying out a large 

loop of single strand insulated wire and energizing it with 
current from a transmitter which is powered by a 2 . 2  kW 

motor generator. Survey lines are generally oriented 

perpendicular to one side o f  the loop and surveying can be 

performed both inside and outside the loop. 
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The t r a n s m i t t e r  l o o p  i s  e n e r g i z e d  w i t h  a p r e c i s e  

t r i a n g u l a r  c u r r e n t  w a v e f o r m  a t  a c a r e f u l l y  c o n t r o l l e d  

f r e q u e n c y  1 5 4 . 4 0 9  Hz f o r  t h i s  s u r v e y ) .  T h e  r e c e i v e r  s y s t e m  

i n c l u d e s  a s e n s o r  c o i l  a n d  b a c k p a c k  p o r t a b l e  r e c e i v e r  m o d u l e  

w h i c h  h a s  a d i g i t a l  r e c o r d i n g  f a c i l i t y  o n  c a s s e t t e  m a g n e t i c  

t a p e .  The  t i m e  s y n c h r o n i z a t i o n  b e t w e e n  t r a n s m i t t e r  a n d  

r e c e i v e r  i s  a c h i e v e d  t h r o u g h  q u a r t z  c r y s t a l  c l o c k s  i n  b o t h  

u n i t s  w h i c h  m u s t  b e  a c c u r a t e  t o  a b o u t  o n e  s e c o n d  i n  50  

y e a r s .  

T h e  r e c e i v e r  s e n s o r  c o i l  m e a s u r e s  t h e  v e r t i c a l  o r  

h o r i z o n t a l  m a g n e t i c  c o m p o n e n t  o f  t h e  e l e c t r o m a g n e t i c  f i e l d  

a n d  r e s p o n d s  t o  i t s  t i m e  d e r i v a t i v e .  S i n c e  t h e  t r a n s m i t t e r  

c u r r e n t  w a v e f o r m  i s  t r i a n g u l a r ,  t h e  r e c e i v e r  c o i l  b i l l  s e n s e  

a p e r f e c t  s q u a r e  w a v e  i n  t h e  a b s e n c e  o f  g e o l o g i c  c o n d u c t o r s .  

D e v i a t i o n s  f r o m  a p e r f e c t  s q u a r e  wave  a r e  c a u s e d  by 

e l e c t r i c a l  c o n d u c t o r s  w h i c h  m a y  b e  g e o l o g i c  o r  c u l t u r a l  i n  

o r i g i n .  T h e  r e c e i v e r  s t a c k s  a n y  p r e - s e t  n u m b e r  o f  c y c l e s  i n  

o r d e r  t o  i n c r e a s e  t h e  s i g n a l  t o  n o i s e  r a t i o .  

T h e  U T E M  r e c e i v e r  g a t h e r s  a n d  r e c o r d s  1 0  c h a n n e l s  o f  

d a t a  a t  e a c h  s t a t i o n .  T h e  h i g h e r  n u m b e r  c h a n n e l s  ( 7 - 8 - 3 - 1 0 )  

c o r r e s p o n d  t o  s h o r t  t i m e  o r  h i g h  f r e q u e n c y  w h i l e  t h e  l o w e r  

n u m b e r  c h a n n e l s  ( 1 - 2 - 3 )  c o r r e s p o n d  t o  l o n g  t i m e  o r  l o x  

f r e q u e n c y .  T h e r e f o r e ,  p o o r  o r  weak  c o n d u c t o r s  w i l l  r e s p o n d  

o n  c h a n n e l s  1 0 ,  9 ,  8 ,  7 a n d  6 .  P r o g r e s s i v e l y  b e t t e r  

c o n d u c t o r s  w i l l  g i v e  r e s p o n s e s  o n  p r o g r e s s i v e l y  l o w e r  t iurnber  

c h a n n e l s  a s  w e l l .  F o r  e x a m p l e ,  m a s s i v e ,  h i g h l y  c o n d u c t i n g  

s u l f i d e s  o r  g r a p h i t e  w i l l  p r o d u c e  a r e s p o n s e  o n  a l l  t e n  

c h a n n e  1s. 

I t  was m e n t i o n e d  a b o v e  t h a t  t h e  UTEM r e c e i v e r  r e c o r d s  

d a t a  d i g i t a l l y  o n  a c a s s e t t e .  T h i s  t a p e  i s  p l a y e d  b a c k  i n t o  

a c o m p u t e r  a t  t h e  b a s e  c a m p .  T h e  c o m p u t e r  p r o c e s s e s  t h e  d a t a  

a n d  c o n t r o l s  t h e  p l o t t i n g  o n  a n  11" x 17'' g r a p h i c s  p r i n t e r .  

Data  a r e  p o r t r a y e d  o n  d a t a  s e c t i o n s  a s  p r o f i l e s  o f  e a c h  o f  

t h e  f i r s t  n i n e  o r  t e n  c h a n n e l s ,  o n e  s e c t i o n  f o r  e a c h  s u r v e y  

l i n e .  
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S y d  V i s s e r  a n d  R o l f  K r o w i n k e l ,  g e o p h y s i c i s t  w i t h  S J  

G e o p h y s i c s  L t d . ,  a n d  t h e  e q u i p m e n t  w e r e  m o b i l i z e d  b y  

h e l i c o p t e r  f r o m  t h e  I n e l  camp t o  t h e  F o r e s t - K e r r  c a m p .  T h e  

s u r v e y  a r e a  was a c c e s s e d  e a c h  d a y  by h e l i c o p t e r  f r o m  t h e  

F o r e s t  K e r r  camp.  T h e  UTEM s u r v e y  was p e r f o r m e d  by S J  

G e o p h y s i c s  L t d .  a n d  L a m o n t a g n e  G e o p h y s i c s  L t d .  

T h e  g r i d  l i n e s  o n  t h e  R i d g e  g r i d  ( P l a t e  G h ) ,  t o t a l i n g  

a p p r o x i m a t e l y  1 0 . 8  k i l o m e t e r s ,  w e r e  e s t a b l i s h e d  by K e s t r e l  

R e s o u r c e s  L t d .  p e r s o n a l  u s i n g  a h i p  c h a i n  t o  p l a c e  s t a t i o n s  

a t  20M i n t e r v a l s  a l o n g  lOOM s p a c e d  l i n e s .  The  s l o p e  a t  e a c h  

s t a t i o n  i n t e r v a l  was r e c o r d e d  by t h e  g e o p h y s i c s  c r e w  a n d  t h e  

s t a t i o n  s p a c i n g  a n d  t h e  l i n e  s p a c i n g ,  w e r e  l a t e r  c o r r e c t e d  

by c o m p u t e r ,  ( w h e r e  d a t a  was a v a i l a b l e )  f o r  p l o t t i n g  

p u r p o s e s .  

A l a r g e  U T E M  t r a n s m i t t e r  l o o p  ( P l a t e  G h )  was p l a c e d  t o  

t h e  s o u t h  o f  t h e  R i d g e  z o n e  g r i d  b e c a u s e  o f  l o g i s t i c a l  

r e a s o n s  ( t h e  n o r t h  s i d e  o f  t h e  R i d g e  i s  t o  s t e e p ) ,  t h e  e a s t  

w e s t  s t r i k i n g  g e o l o g y  a n d  a s s u m e d  n e a r  v e r t i c a l  d i p s  o f  

p o s s i b l e  c o n d u c t o r s .  

T e n  U T E M  t i m e  c h a n n e l s ,  o f  t h e  v e r t i c a l  c o m p o n e n t  ( H z )  

o f  t h e  e l e c t r o m a g n e t i c  f i e l d ,  w e r e  m e a s u r e d  a t  e a c h  s t a t i o n  

a l o n g  t h e  l i n e s .  T h e  r e s u l t a n t  d a t a  was l a t e r  r e d u c e d  a n d  

p l o t t e d  i n  c a m p  by c o m p u t e r .  A h i g h  b a s e  f r e q u e n c y  o f  5 4 . 5  

Hz was u s e d  f o r  t h e  s u r v e y  b e c a u s e  o f  t h e  weak  (,: 5 0  m h o s )  

c o n d u c t o r s  e x p e c t e d  i n  t h e  s u r v e y  a r e a .  T h e  r e s p o n s e  o f  a 

w e a k  c o n d u c t o r  d o e s  n o t  l a s t  v e r y  l a t e  i n  t i m e .  A h i g h e r  

b a s e  f r e q u e n c y  a l s o  n a r r o w s  t h e  t i m e  w i n d o w s  w h i c h  a i d s  i n  

i n t e r p r e t i n g  w e a k  c o n d u c t o r s  a n d  t o  s p e e d s  up  d a t a  

c o l l e c t i o n .  

A m a g n e t o m e t e r  s u r v e y ,  u s i n g  a G e m - 8  P r o t o n  P r e c e s s i o n  

m a g n e t o m e t e r ,  w a s  c o n d u c t e d  o v e r  p a r t  o f  t h e  R i d g e  z o n e  

w h i c h  i n c l u d e s  t h e  B e a r  z o n e  o n  t h e  n o r t h  e a s t  c o r n e r ,  a t  

10M s t a t i o n  i n t e r v a l s  f o r  a t o t a l  o f  a p p r o x i m a t e l y  1 0 . 5  l i n e  

k i l o m e t e r s .  A s m a l l  t e s t  s u r v e y  w a s  a l s o  c o n d u c t e d  o n  t h e  
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Z a p p a  z o n e  ( F i g  3 ) .  The d i u r n a l  c o r r e c t i o n s  w e r e  n a d e  u s i n g  

t h e  s t a n d a r d  l o o p  c o r r e c t i o n  m e t h o d .  T h e  s u r v e y s  w e r e  

c o n d u c t e d  d u r i n g  a m a g n e t i c a l l y  q u i t  p e r i o d .  

Two s m a l l  V L F - E M  t e s t  s u r v e y s ,  u s i n g  a G e o n i c s  EM-16, 

w e r e  c o n d u c t e d  o n  t h e  Bear  a n d  Z a p p a  z o n e s  ( F i g  2 & F i g  4 ) .  

T h e  t r a n s m i t t e r  s t a t i o n s  u s e d  f o r  t h e  s u r v e y  w e r e  S e a t t l e  

( J i m  C r e e k  N L K ,  2 4 . 8  K h z )  f o r  t h e  e a s t e r l y  l i n e s  a n d  

A n n a p o l i s  ( N S S ,  2 1 . 4  K h z )  a n d / o r  C u t l e r  ( N A A ,  3 4 . 0  K h z )  f o r  

t h e  n o r t h e r l y  l i n e s .  A l l  t h e  d a t a  i s  p o s i t i v e  t o  t h e  n o r t h  

o r  e a s t .  

D A T A  PRESENTATION " ........,.,...... "... 

T h e  r e s u l t s  o f  t h e  UTEM s u r v e y  a r e  p r e s e n t e d  o n  30  d a t a  

s e c t i o n s  r e p r e s e n t i n g  1 5  l i n e s  o f  d a t a  ( A p p e n d i x  1 1 1 )  a n d  

o n e  c o m p i l a t i o n  m a p ,  T h e  m a g n e t i c  d a t a  f o r  t h e  B e a r  z o n e  was 

c o m b i n e d  w i t h  t h e  d a t a  f r o m  t h e  R i d g e  z o n e  a n d  p l o t t e d  as 

p r o f i l e s  a n d  a c o n t o u r  m a p .  T h e  V L F - E M  f r o m  t h e  B e a r  z o n e  

a n d  t h e  Z a p p a  z o n e  w a s  p l o t t e d  a s  p r o f i l e s  o n  F i g  2 a n d  F i g  

4 r e s p e c t i v e l y .  T h e  m a g n e t i c  d a t a '  f r o m  t h e  Z a p p a  z o n e  was 

p l o t t e d  a s  p r o f i l e s  o n  F i g  3 ,  

T h e  maps  a r e  l i s t e d  a s  f o l l o w s :  

F i g  1 L o c a t i o n  Map 

F i g  2 B e a r  Z o n e ,  VLF-EM T e s t  S u r v e y  

F i g  3 Z a p p a  Z o n e ,  M a g n e t o m e t e r  T e s t  S u r v e y  

F i g  4 Z a p p a  Z o n e ,  V L F - E M  T e s t  S u r v e y  

P l a t e  G1 R i d g e  Z o n e ,  M a g n e t o m e t e r  S u r v e y  P r o f i l e s  

P l a t e  G 2  R i d g e  Z o n e ,  M a g n e t o m e t e r  S u r v e y  C o n t o u r s  

P l a t e  G 3  R i d g e  Z o n e ,  U T E M  & M a g n e t o m e t e r  C o m p i l a t i o n  

P 1 - a t e  G4 R i d g e  Z o n e ,  A p p r o x .  T o p o g r a p h i c  Map 

L e g e n d s  f o r  t h e  UTEM d a t a  s e c t i o n s  a r e  a l s o  a t t a c h e d  

( A p p e n d i x  11). 

I n  o r d e r  t o  r e d u c e  t h e  U T E M  f i e l d  d a t a ,  t h e  t h e o r e t i c a l  

p r i m a r y  f i e l d  o f  t h e  l o o p  m u s t  b e  c o m p u t e d  a t  e a c h  s t a t i o n .  

T h e  n o r m a l i z a t i o n  o f  t h e  d a t a  i s  a f o l l o w s :  
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a) For Channel 1:  

% Ch.1 anomaly = C.h.2 .... 1 ....... - ...... P,.C x 100 

IPTI 
Where: 

PC is the calculated primary field in t h e  

direction o f  the component from the 

loop at the occupied station 
Ch.1 i s  the observed amplitude o f  

Channel 1 
PT is the calculated total field 

b) F o r  remaining channels ( n  = 2 to 3 )  

% Ch.n anomaly = .LC.h., .... !! ....... - ....... C.hA1.) x 100 
X i  

where Ch.n is the observed amplitude o f  

Channel n ( 2  to 9) 

N = Ch.1 for Chl normalized 

N = PT for primary field normalized 
i is the data station for continuous normalized 

(each reading normalized by different primary 

field) 
i is the station below the arrow on the data 

sections for point normalized 
(each reading normalized by the same primary 

field) 
Subtracting channel 1 from the remaining channels 

eliminates the topographic errors from all the data except 

ch.1. 
If there is a response in channel 1 f r o m  a conductor 

then this value must be added to d o  a proper conductivity 
determination from the decay curves. Therefore channel 1 
should not be subtracted indiscriminately. 

The data from each line is plotted on at l e a s t  2 

separate sections consisting of a continues normalized 

section and a point normalized section. Point normalization 

data is the absolute secondary field at a "gain setting" 

related to the normalization point. The data is usually 
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point normalize over the central part o f  the crossover 

anomaly to aid in interpretation. 

.................................................... INTERPRETATION .."..........I .......... 

RIDGE ZONE 

The UTEX anomalies ( U l - U S ,  Plate G3) that were f o u n d  o n  

the Ridge zone were all near surface very we'ak conductors ( c  

lmho) that appear more like contact zones between rocks o f  

different conductivities than discrete conductors. 

The contact anomaly U1 is a very weak contact z o n e  

probably indicating the contact between the volcanics o r  

sedimentary rock and the diorite as indicated b y  the 
magnetometer survey. 

The anomalies U2 to U3 appears to be a major structure 
striking across the width o f  the grid. The rocks between 
anomaly U3 and U 4  appear to be much more conductive then the 

surrounding rocks and could very well be mineralized along 
part of the strike length, as indicated be the 

mineralization on the Bear zone. The best conductivities i n  

this zone appear to be between lines 2 0 0 0 E  and 1400E along 
the southern contact (U3). Part o f  this zone also correlates 
with a weak magnetic anomaly on lines 2300E and 240OE and 

possible on line 2850E (the later line was not surveyed b y  

UTEM but the contact is expected to extend to.line 1850E). 
Because of the wide weak conductive zone it is very 
difficult to get dip information. 

There is a distinct change in character between the 

contact anomalies U2-U3 and U4 suggesting that there is a 

cross structure between lines 1300E and 2000E or a chpnge in 

rock type. It is not certain if U2 is a continuation of U3 
or U 4  although there is some suggestion that it may be a 

continuation of U 4 ,  that the structure is dipping to the 
south and that it is a much weaker anomaly then U3. A south 

dipping structure would couple poorly with the field from 
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the transmitter loop therefore possible making it appear as 
a auch Keaker anomaly, 

Anomaly U5 also appears to be a very weak single line 

anomaly which is very difficult to interpret because o f  the 

proximity to the end o f  the line. 
The magnetometer survey indicates a major magnetic  one 

on the eastern part o f  the grid (M1, Plate G 3 )  and a number 

of smaller minor magnetic anomalies (M2- M5). 

The Magnetic zone (Ml) is likely due to the diorite 

intrusion known to outcrop in this area. Magnetic anomaly M5 

could also be due to a diorite intrusion which may not be 

outcropping. 

The magnetic anomalies M2 to M4 appear to be closely 

related to the UTEM contact anomalies and therefore s h o u l d  

be investigated further if they could be due to magnetite o r  

possibly small pyrrhotite showings, 

BEAR ZONE 

The very weak VLF-EM conductor located at approximately 

2640N on line 2850E (Fig 2 )  correlates very well with the 

weak magnetic anomaly ( M 2 ,  Plate G 3 ) .  These anomalies do not 
appear to correlate directly with the outcropping sulphide 
mineralization which is locates at approximately 2 6 2 0 N  on 
line 2850E. A weak VLF-EM anomaly is also located at 
approximately 2828E on line 2620N. This weak anomaly may 
show the western extend of the known mineralization. 

ZAPPA ZONE 

The VLF-EM indicated some very weak quadrature 
anomalies (Fig 4) xhich are likely due to overburden. The 
response noted in the dip angle is likely due to topography. 

The magnetic survey did not indicated anything of 

interest. 
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R E C O M M E N D A T I O N  

I t  i s  r e c o m m e n d e d  t o  c l o s e l y  c o r r e l a t e  a n y  o f  t h e  

g e o l o g i c a l  a n d  p r o s p e c t i n g  i n f o r m a t i o n ,  t o  v e r i f y  i f  t h e r e  

i s  a n y  p o t e n t i a l  f o r  m i n e r a l i z a t i o n  a l o n g  t h e  a a i n  

c o n d u c t i v e  z o n e  U2 t o  U 3  o n  t h e  R i d g e  z o n e ,  b e f o r e  a n y  

f u r t h e r  w o r k  i s  d o n e .  

T h e  a r e a  b e t w e e n  t h e  U3 a n d  U 4  a n o m a l y ,  s t r i k i n g  f'ro:n 

l i n e  2000E t o  l i n e  2 4 0 0 E ,  a n d  e s p e c i a l l y  o n  t .he m a g n e t i c :  

a n o m a l y  M3, f r o m  l i n e s  2300E t o  2400E a p p e a r s  t o  b e  t h e  

m o s t  c o n d u c t i v e  a r e a  a n d  t h e r e f o r e  i s  t h e  m o s t  i n t e r e s t  f o r  

f u r t h e r  d e t a i l  g e o l o g i c a l  i n v e s t i g a t i o n  w i t h  p o s s i b l e  

t r e n c h i n g .  

B e c a u s e  t h e  d i p  o f  t h e  c o n d u c t i v e  z o n e  n a y  b e  d i p p i n g  

s o u t h ,  w h i c h  i s  a p p a r e n t  o n  l i n e s  1 4 0 0 E  t o  1 3 0 0 E ,  a n d  

t h e r e f o r e  c o u p l i n g  p o o r l y  w i t h  t h e  U T E M  m a g n e t i c  f i e l d ,  i t  

i s  r e c o m m e n d e d  t o  d o  d e t a i l  H L E M  ( M a x - M i n l )  u s i n g  t h e  h i g h  

f r e q u e n c i e s  a n d  s h o r t  c a b l e  s e p a r a t i o n ,  o v e r  t h e  c o n d u c t i - v e  

z o n e  t o  b e t t e r  d e l i n e a t e  t h e  c o n d u c t o r  a n d  s e a r c h  f o r -  

s m a l l e r  m a s s i v e  s u l p h i d e  o c c u r r e n c e s  a l o n g  t h e  c o n t a c t s  o r  

i n  t h e  c o n d u c t i v e  z o n e .  A l i n e  s p a c i n g  o f  5 0 V  i s  

r e c o m m e n d e d .  T h e  s u r v e y  s h o u l d  a l s o  b e  e x t e n d e d  t o  t h e  e a s t  

a n d  w e s t  t o  t r a c e  t h e  c o n t i n u a t i o n  or' t h i s  z o n e .  
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The UTEM s u r v e y  i n d i c a t e d  a v e r y  weak s h a l l o w  

c o n d u c t i v e  z o n e  s t r i k i n g  a c r o s s  t h e  w i d t h  o f  t h e  R i d g e  z o n e  

w i t h  t h e  b e s t  c o n d u c t i v i t y  l a y i n g  b e t w e e n  l i n e s  2 0 0 0 E  a n d  

2 5 0 0 E .  T h i s  a n o m a l o u s  r e g i o n  s h o u l d  b e  c o r r e l a t e d  c l o s e l y  

t o  know g e o l o g y  t o  d e t e r m i n e  i f  d e t a i l  w o r k  o n  t h i s  z o n e  i s  

w a r r a n t e d .  No d e e p  o r  s t r o n g  a n o m a l i e s  w e r e  n o t e d  i n  t h e  

s u r v e y  a r e a .  

T h e  m a j o r i t y  o f  t h e  m a g n e t i c  a n o m a l i e s  o n  t h e  R i d g e  

z o n e  a r e  d u e  d o  m a g n e t i c  d i o r i t e s .  A n u m b e r  o f  weak  r n a g n e t i c  

t h a t  c o r r e l a t e d  t o  t h e  UTEM a n o m a l i e s  a n d  a weak V L F - E X  

a n o m a l y  o n  t h e  Bear  z o n e  m a y  b e  d u e  t o  p y r r h o t i ~ e  o i -  

m a g n e t i t e  a s s o c i a t e d  w i t h  a s k a r n .  T h e s e  weak  m a g n e t i c  

a n o m a l i e s  s h o u l d  b e  i n v e s t i g a t e d  f u r t h e r .  

T h e  m a g n e t o m e t e r  a n d  V L F - E M  t e s t  s u r v e y  o n  t h e  Z a p p a  

z o n e  d i d  n o t  i n d i c a t e  a n y t h i n g  o f  i n t e r e s t .  
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S T A T E M E N T  OF QUALIFICATIONS 

I ,  S y d  J .  V i s s e r ,  o f  8 0 8 1  - 1 1 2 t h  S t r e e t ,  D e l t a ,  B r i t i s h  
C o l u m b i a ,  h e r e b y  c e r t i f y  t h a t ,  

1 )  I am a g r a d u a t e  f r o m  t h e  U n i v e r s i t y  or'  B r i t i s h  
C o l u m b i a ,  1 3 8 1 ,  w h e r e  I o b t a i n e d  a B . S c .  ( H o n . )  
Degree  i n  G e o l o g y  a n d  G e o p h y s i c s .  

2 )  I a m  a g r a d u a t e  f r o m  H a i l e y b u r y  S c h o o l  o f  ? f i n e s ,  1171. 

3 )  I h a v e  b e e n  e n g a g e d  i n  m i n i n g  e x p l o r a t i o n  s i n c e  1 3 6 8 .  

4 )  I am a F e l l o w  o f  t h e  G e o l o g i c  n o f  C a n a d 3 .  
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Channel 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

LEGEND 

Mean delay time 
Base Freq. 5 4 . 4  Hz 

6.9 ms 
3 . 4 5  
1.725 
0 . 8 6 3  
0 . 4 3 2  
0 . 2 1 6  

0 . 0 5 4  
0 . 0 2 7  
0 . 0 1 4  

o.ioa 

Change in conductivity: 
Geological contact 
Direction of increased conductivity 
Top edge of shallow dipping plate 

Crossover Axis: 
D = depth: S - Shallow depth 

M - Medium depth 
D - Deep depth 

CH = Latest time channel 

Plotting symbol 

1 
I 
\ 
0 
s 
A 
7 
X 
A 
0 

b 
"x"H 
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'1'' 

Area STU 1 h 2 client KESTREL RESOURCES LTD. operator SJ GEOPHYSICS LTD. freq(hz) 54.409 

Loopno 1 Line 1400E casponent Hz secondary Ch 1 n o m l i z e d  Ch 1 reduced contin. norm. 

1 - 

L 

2600N 

2500N 

2400N 

2300N 

2200N 

2100N 

J 



Area STU 1 h 2 client KESTREL RESOURCES LTD. operator SJ GEOPHYSICS LTD. freq(hz) 54.409 

Loopno 1 Line 1400E ccnponent Hz secondary Ch 1 normalized Ch 1 reduced paint norm. 



2500N 

2400N 

2300N 

2200N 

2 1 OON 

Area STU 1 & 2 client KESTREL RESOURCES LTD. operator SJ GEOPHYSICS LTD. freq(hz) 54.409 

Laopno 1 Line 1500E carponent Hz secondary Ch 1 nonmlired Ch 1 reduced-contin. norm. 



Area STU 1 & 2 c l i e n t  KESTREL RESOURCES LTD. operator SJ GEOPHYSICS LTD. freq(hz) 54.409 

Loopno 1 Line 1500E cmponent Hz secondary Ch 1 normalized Ch 1 reduced point  norm. 

2500N 

2400N 

2300N 

2200N L 2 1 OON 



Area STU 1 & 2 c I  ient KESTREL RESOURCES LTD. operator SJ GEOPHYSICS LTD. freq(hz) 5 4 . 4 0 9  

LOOpnO 1 Line 1600E cmponent Hz secondary Ch 1 nornnlired Ch 1 reduced contin. n o m .  

2600N - 

2500N - 

2400N - 

2300N - 

2200N - 



x f .x a 

Area STU 1 & 2 c I  ient  KESTREL RESOURCES LTD. operator SJ GEOPHYSICS LTD. freq(hs) 54.409 

Loopno 1 Line 1600E cavponent Hz  secondary Ch 1 nornnl i red Ch 1 reduced point  norm. 

- 
2600N 

. 2500N 

t 
2400N 

2300N 
I 

( 
2 1 OON I- 



2 c f 
Area STU 1 & 2 client KESTREL RESOURCES LTD. operator SJ GEOPHYSICS LTD. f rcq(hz )  54.409 

Loopno 1 Line 1700E colponent Hz secondary Ch 1 normalized Ch 1 reduced contin. norm. 



Area STU 1 & 2 client KESTREL RESWRCES LTD. operator SJ GEOPHYSICS LTD. f rcq(hz )  54.409 

LOOpnO 1 Line 1700E cavponent Hz secondary Ch 1 norrmlited Ch 1 reduced point norm. 



T 
x 
3 t d 

'0 

Area STU 1 & 2 client KESTREL RESOURCES LTD. operator SJ GEOPHYSICS LTD. freq(hz) 54.409 

Loopno 1 Line 1800E ccnponent Hz recondory Ch 1 normalized Ch 1 reduced contin. norm. 

2100N 

2600N 

2500N 

2400N 

2300N 

2200N 
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Area STU 1 & 2 c l i e n t  KESTREL RESOURCES LTD. operator  SJ GEOPHYSICS LTD. frcq(hz) 54.409 

Loopno 1 Line 1800E c v o n e n t  Hz secondary Ch 1 normal ized Ch 1 reduced p o i n t  nom. 

!SI 2 1 OON 
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Area STU 1 & 2 client KESTREL RESOURCES LTD. operator SJ GEOPHYSICS LTD. freq(hz) 54.409 

Loopno 1 Line 1900E ccnponent Hz secondary Ch 1 n o m l i z c d  Ch 1 reduced contin. norm. 

x 
? 

2700N 

2600N 

2500N 

2400N 

2300N 

2200N 

21 OON 



I I , , , , , , , ,  - 7  

2700N - 

2600N - 

x 
I 
7 

i 
, 

Area STU 1 & 2 client KESTREL RESOURCES LTD. operotor SJ GEOPHYSICS LTD. f req(hz )  54.409 

Loopno 1 Line 1900E corponent Hz secondary Ch 1 normal ized Ch 1 reduced p o i n t  nom. 

x 
5 r5 

2500N 

2400N 

2300N 

2200N 

2100N 
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2800N 

2700N 

2600N 

250ON 

2400N 

2300N 

2200N 

Area STU 1 & 2 cl ient  KESTREL RESOURCES LTD. operator SJ GEOPHYSICS LTD. frcq(hz) 54.409 

Loopno 1 Line 2000E cmponent Hz secondary Ch 1 n o m l i z e d  Ch 1 reduced contin. norm. 



i 
Area STU 1 & 2 client KESTREL RESOURCES LTD. operator SJ GEOPHYSICS LTD. freq(hz) 54.409 

LOOPnO 1 Line 2000E curponcnt Hz secondary Ch 1 normalized Ch 1 reduced point norm. 



I 

I 

PI 

* .  
I 

1 

yo 

r9 

Area STU 1 & 2 c l i e n t  KESTREL RESOURCES LTD. operator SJ GEOPHYSICS LTD. frcq(hz) 54.409 

Loopno 1 L ine 2100E cmponent Hz secondary Ch 1 nomnl ized C h  1 reduced contin.  norm. 

2700N 

2600N 

2500N 

2400N 

2300N 

2200N 
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1 

1 
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Area STU 1 6r 2 C I  ient KESTREL RESOURCES LTD. operator SJ GEOPHYSICS LTD. freq(hz) 54.409 

Laopno 1 Line 2100E carpanent Hz secondary Ch 1 namnlized Ch 1 reduced point norm. 



Area STU 1 & 2 c l i e n t  KESTREL RESOURCES LTD. operator SJ GEOPHYSICS LTD. freq(h2) 54.409 

Loopno 1 Line 2200E corponent HZ secondary Ch 1 nornnlizcd Ch 1 reduced contin.  n o m .  

B 
7 -  

2700N - 

2600N - 

2500N - 

2400N - 

2300N - 

2200N - 

A 



Area STU 1 & 2 client KESTREL RESOURCES LTD. operator SJ GEOPHYSICS LTD. f r e q ( h z )  54.409 

Loopno 1 L ine 2200E c q o n e n t  HZ aecondary Ch 1 normalized Ch 1 reduced point norm. 

f 
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Area STU 1 L 2 client KESTREL RESOURCES LTD. operator S J ' G E W H Y S I C S  LTD. freq(hz) 54.409 

LOOpnO 1 Line 2300E cqrponent Hz secondary Ch 1 nomrrlized Ch 1 reduced contin. norm. 



Are0 STU 1 & 2 c l i e n t  KESTREL RESOURCES LTD. operotor SJ GEOPHYSICS LTD. f req(hz )  54.409 

Loopno 1 L i n e  2300E carponent Hz secondary Ch 1 nomol ized Ch 1 reduced p o i n t  norm. 
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700N 

600N 

500N 



ioD Area STU 1 & 2 client KESTREL RESOURCES LTD. operator SJ GEOPHYSICS LTD. Ircq(h2) 54.409 

2700N 

2600N 

2500N 

2400N 

2300N 

2200N 

\I OON 

Loopno 1 Line 2400E cmponent Hz recondory Ch 1 n o m l i r e d  Ch 1 reduced contin. norm. 

Y 



Area STU 1 & 2 client KESTREL RESOURCES LTD. operotor SJ GEOPHYSICS LTD. f rcq(hz )  54.409 

Loopno 1 Line 2400E corponcnt Hz secondary Ch 1 normalized Ch 1 reduced point norm. 

2700N 

2600N 

2500N 

1 

2400N 

2300N 

2200N 
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I Area STU 1 & 2 c l i e n t  KESTREL RESOURCES LTO. operator SJ GEOPHYSICS LTD. f req(hz )  54.409 

Loopno 1 Line 2500E ccnponent Hz secondary Ch 1 n o r m l i z e d  Ch 1 reduced cont in .  norm. 
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0 0 

Area STU 1 & 2 client KESTREL RESOURCES LTD. operator SJ GEOPHYSICS LTD. f r e q ( h z )  54.409 

Loopno 1 Line 2500E corponcnt Hz 3econdory Ch 1 n omiired Ch 1 reduced point norm. 
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250014 
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2400'4 
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23CON 

220ON 
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Area STU 1 & 2 c l i e n t  KESTREL RESOURCES LTD. operator SJ GEOPHYSICS LTD. frcq(hz) 54.409 

Loopno 1 Line 2600E ca'rponent Hz secondary Ch 1 n o m l i r e d  Ch 1 reduced contin.  nom. 
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Area STU 1 h 2 client KESTREL RESOURCES LTD. operator SJ GEOPHYSICS LTD. freq(hz) 54.409 

Loopno 1 Line 2600E corponent Hz secondary Ch 1 normalized Ch 1 reduced point n o m .  
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2700N 

2600N 

250ON 

2400N 

2200N 

'\I 2100N 
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2 OON- v 
600N- 

2300N 

2200N 

21 OON L 
Area STU 1 & 2 c l i e n t  KESTREL RESOURCES LTO. operator SJ GEOPHYSICS LTD. freqchz) 54.409 

1 

Loopno 1 Line 2700E c q o n e n t  Hz secondary Ch 1 normalized Ch 1 reduced contin.  norm. 
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Area STU 1 & 2 c l i e n t  KESTREL RESOURCES LTD. operator SJ GEOPHYSICS LTD. f req(h2)  54.409 

Loopno 1 Line 2700E c q o n e n t  Hz secondary Ch 1 norrrnlizcd Ch 1 reduced point  norm. 



1 

J 

sr 

J 

f 

Are0 STU 1 & 2 c l i e n t  KESTREL RESOURCES LTD. aperotor SJ GEOPHYSICS LTD. freq(hz) 54.409 

Loopno 1 Line 2800E carponmt Hz recondory Ch 1 normrlized Ch 1 reduced contin. norm. 
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2300N 

2200N 

2100N 
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Area STU 1 & 2 c l i e n t  KESTREL RESOURCES LTD. opera tor  SJ GEOPHYSICS LTD. f r c q ( h r )  54.409 

Loopno 1 L i n e  2800E curponent HZ  secondary Ch 1 n o r n n l i z e d  Ch 1 reduced p o i n t  norm. 
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Lithogeochemical Sample Descriptions 



and 2 HlNERAL CLAIHS 

Sample D e s c r i p t i o n s  and A n a l y t i c a l  Resu l t s  

Page 1 of  2 

83301 Grab 
83302 Grab 
83303 Grab 
83304 Grab 
83305 Grab 
83306 Grab 
83307 Grab 
83308 Grab 
83309 Grab 
83310 Grab 
83311 Grab 
83312 Grab 
83313 Grab 
83314 Grab 
83315 Grab 
83316 Grab 
83311 Grab 
83318 Grab 
83319 Grab 
83320 Grab 
83321 Grab 
83322 Grab 
83323 Grab 
83324 Brab 
83325 Grab 
83326 Grab 
83321 Grab 
83328 Orab 
83329 Grab 
83330 Grab 
83331 Grab 
83332 Grab 
83333 Grab 
83334 Grab 
83335 Grab 
83336 Grab 
83337 Grab 
83338 Grab 
83339 Grab 
83340 Grab 
83341 Grab 
83420 Grab 
83421 Grab 
83422 Grab 
83423 Grab 
83424 Grab 
83425 Grab 
83426 Grab 

1.00 
0.30 
0.30 
0.30 
1 ,oo 
1.00 
0 . 0 5  
0.30 
0.30 
0.30 
0.30 
0.30 
0.40 
2.00 
3.00 
1.00 
1.00 
0.30 
0.30 
0.05 
0.20 
0.30 
0.35 
0.20 
0.20 
0.20 
0.20 
0.30 
0.20 
0.30 
0.10 
0. IO 
0.15 
0.05 
0.15 
0.25 
1.00 
0.80 
0.80 
1 .oo 
0.20 
0.30 
0.20 
0.20 
0.15 
0.10 
0.30 
0.20 

Ands f l o w  Ep,Cl ,Ca 
l u f f  bed 0520/520SE Ep,CI ,Ca 
T u f f  bed Ep,CI ,Ca 

S i l .  T u f f  Ep,CI,Ca 
S i l .  T u f f  Ep,CI ,Ca 
Quartz vn Ep,CI ,Ca 

Oz-Ea vn 1600/1501 Ep,CI,Ca 
O r - l a  vn l?So/lSol Ep,CI ,Ca 
02-61 vn 175o/lSol Ep,Cl,Ca 
Qz-6a vn I150/15oU Ep,CI,Ca 
Qz-Ea vn 1750/1501 Ep,Cl,Ca 
Ca r e i n  0900/3501 Ep,CI,Ca 
Or v e i n  Ep,CI,Ca 

Skarn 0850/150W Ep,CI ,Ca 
Qz v e i n  0850/150W Ep,CI,Cs 
Or v e i n  0850/150H Ep,CI,Ca 

Skarn 0850/150H Ep,CI,Ca 
Qr r e i n  3450/50oW Ep,CI ,Ca 
Qr v e i n  3450/5001 Ep,Cl,Ca 
Qz v e i n  3500/500E Ep,Cl,Ca 
Qz v e i n  3230/7001 Ep,CI 
Or v e i n  0300/1501 Ep,CI,Ca 
Oz v e i n  OOSo/lOoW Ep,CI,Ca 
Or v e i n  0050/1OoW Ep,CI,Ca 
Or v e i n  Ep,Cl ,Ca 
Or v e i n  F l o a t  trn Ep,CI,Ca 
Qz v e i n  F l o a t  trn Ep,CI,Ca 
Qr v e i n  Ep,CI ,Ca 
Qz v e i n  0060/5001 Ep,CI,Ca 
Or v e i n  Ol10/6001 Ep,CI ,Ca 
Oz v e i n  Ep,CI ,Ca 
Or v e i n  0380/100N Ep,CI,Ca 
Or v e i n  0440/4501 Ep,CI,Ca 
Q r  v e i n  2 5 8 o / f l a t  Ep,CI,Ca 
Qz v e i n  2530/1001 Ep,CI,Ca 
Or v e i n  3530/1501 Ep,CI,Ca 

S i l .  T u f f  2550/100R Ep,CI,Ca 
Qr v e i n  1830/35oN Ep,CI,Ca 
Qz v e i n  3080/150H Ep,C\,Ca 

S i l .  dyke 0620/1001 Ep,CI,Ca 
Or v e i n  1830/35oE Ep,CI,Ca 

Skarn 090o/t60oS Qr,Ac,Ep 
Skarn 0900/+6OoS Qz,Ac,Ep 
Skarn 090o/t60oS Qr,Ac,Ep 
Skarn 090o/t60oS Qz,Ac,Ep 

Ands f l o r  090o/t60oS Ep,CI ,Ca 
Skarn 0680/45S Qz,Ac,Ep 
Skarn 0680/45S Oz,Ac,Ep 

2 a. by 5 in. 
35 cm. by 3 m. 

30-40 CI. by 5 1. 
30-40 CI. by IO a, 

461 
653 
369 
630 

3 sq. a. 
1 a. by 30 B. 
5 ca. by 20 m. 
30 ca. by IO R. 
30 ca. by 10 I). 
30 CI), by 10 m. 
30 ca. by 10 a. 
30-40 ca. by 3 m. 

40 cm. by 3 a. 
2 A. by 25 m. 
6 m. by 20 m. 
3 R. by 20 a. 
20 a. by 40 a. 
30 ca, by 50 in. 
30 ca. by 50 m. 
20 a. by 10 a. 
20 ca. by 20 m. 
30 ca. by IO A. 
50 ca. by 10 m. 
20 ca. by 5 A. 
20 cm. by 5 1. 
20 ca. by 5 1. 
20 ca. by 5 m. 
30 ea. by IO B. 
20 ca. by 10 m. 
30 ca. by IO B. 
10 ca. by 10 m. 
15 ca. by 5 a. 
15 ca, by 5 m. 

IO ca. by IO a, 
15-20 CI. by 5 I, 
2 a. by IS m. 
30 CB. by 300 a. 

8-10 CB. by IO a. 
10 CR. by 20 a. 

1 a. by 5 R. 
1 cm. by 10 m. 
3 A. by 30 a. 
10 m. by 300 I. 
10 a. by 300 a. 
10 a. by 300 m. 
2 a. by IO R. 
4 a. by 20 m. 
4 II. by 20 a. 

52 
I21 
205 
628 
353 

59 
1,440 

80 5 
113 

8 2  
2 
8 

1,152 
28 
6 

20,001 
21 3 
96 
43 
I4 
15 

441 
25 
21 
29 

814 
146 
33 
16 
46 
12 
30 

8 
365 
335 
18 
2 

3,169 
1,822 
19,964 

619 
950 

11,694 
616 

56 113 
61 61 
30 40 
11 14 
22 10 

6,232 9,423 
179 20,001 
58 20,001 
48 1,150 
23 8,013 
14 4,229 
64 298 
224 2,385 
25 18 
16 10 
14 39 
47 68 
14 12 
1 1  3 

9,217 1,097 
16 65 
40 I4 
31 18 
16 69 
9 1 
6 37 
10 8 
1 1  82 
10 13 
60 55 
86 21 
I4 9 
9 6  

1,332 909 
120 1,315 
65 142 
19 29 
25 123 
132 282 
15 21 
19 35 
4 9  
29 32 
26 230 
19 22 
58 38 
687 1,392 
349 1,008 

0.4 0.010 
2.9 0.006 
0.9 -1.0 
0.6 0.006 
0.1 -1.0 
3.7 -1.0 
0.1 -1.0 
1.8 -1.0 
0.2 -1.0 
0.2 -1.0 
1.6 -1.0 
3,6 -1.0 
6.3 -1.0 
0-1 -1.0 
0.1 0.010 
0.2 -1.0 
2.3 -1,O 
0.1 -1.0 
0.1 -1.0 
35.1 0.876 
0.3 -1.0 
0.2 0.006 
0 . 5  -1.0 
0.2 -1.0 
0.1 -1.0 
0 . 5  -1.0 
0.1 -1.0 
0.1 -1.0 
0 . 2  -1.0 
6.6 -1.0 
2.6 -1.0 
0.2 -1.0 
0.2 -1.0 
0 . 8  -1.0 
0.2 -1.0 
0.1 -1.0 
0,1 0.010 
0.1 -1.0 
0.3 -1.0 
0.1 -1.0 
0.2 -1.0 
2.5 -1.0 
1.8 -1.0 
11.0 -1.0 
0.4 -1.0 
2.9 -1.0 
38.5 -1.0 
3.4 -1.0 
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L i thogeochemi c a l  Samp 1 e Descr i p t  ions and Ana I y t  i c a l  Resu l t s  (Cont inued) 

83427 Grab 
83428 Grab 
83429 Grab 
83430 Grab 
83431 Grab 
83432 Grab 
83433 Chnnl 
83434 Chnnl 
83435 Chnnl 
83436 Chnnl 
83437 Chnnl 
83438 Chnnl 
83439 Chnnl 
83440 Chnnl 
83441 Chnnl 
83442 Chnnl 
83443 Chnnl 
83444 Chnnl 
83445 Chnnl 
83446 Chnnl 
83447 Chnnl 
83448 Grab 
83449 Grab 
83450 Qrab 
25051 Grab 
25052 Grab 
25053 Grab 
25054 Grab 
83612 Grab 
83901 Chip 
83902 Chip 
83903 Chip 
83904 Chip 
83905 Chip 
83906 Chip 
83907 Chip 
83908 Panel 
83909 Panel 
83910 Panel 
83911 Panel 
83912 Panel 
83913 Panel 
83914 Panel 
83915 Chnnl 
83916 Chnnl 
83917 Chnnl 

0.20 
0.30 
0.20 
0.20 
0.20 
0.20 
0.50 
0.50 
1.00 
1.00 
1.00 
I .oo 
1.00 
1 .oo 
1.00 
1.00 
1.00 
1 .oo 
1.00 
1.00 
1.00 
0.20 
0.20 
0. IO 
0.10 
0.20 
0.30 
0.20 

F l o a t  
0.30 
0.30 
0.30 
2.00 
0.60 
0.20 
0.05 

1.00 
1 .oo 
1 .oo 

Skarn 0680145s Qz,Ac,Ep Po,Cp,Mc 8-10 a. by 300 a. 16,818 943 2,246 22.2 -1.0 
Skarn 0680/45S Qz,Ac,Ep Po,Cp,Hc 2 1. by 5 a. 2,138 85 211 6.4 - 1 , O  
Skarn 0680/45S Qz,Ac,Ep Po,Cp,Mc 10 a. by 300 a. 6,424 17 85 5.7 -1.0 
Skarn 0680145s Qz,Ac,Ep Po,Cp,Mc IO m. by 300 m. 8,151 4 7  92 8.2 - 1 . 0  
Skarn 0680/45S Qz,Ac,Ep Po,Cp,Hc 10 a. by 300 a. 978 16 22 0.8 -1.0 
Skarn 0680/15S Qz,Ac,Ep Po,Cp,Hc 300 II. by 500 I, 8,121 109 55 42.9 -1.0 
Skarn '0650/70S Qz,Ac,Ep Po,Cp,Mc 1s t  saaple W t o  E 5,411 40 85 2.6 -1.0 
Skarn '0650/70S Qz,Ac,Ep Po,Cp,Mc 2nd sample W t o  E 20,001 30 673 43.1 -1.0 
Skarn '0650/70S Qz,Ac,Ep Po,Cp,Mc 3rd sample W t o  E 6,002 47 144 3,7 -1.0 
Skarn -0650/70S Qz,Ac,Ep Po,Cp,Mc 4 t h  sample I t o  E 589 22 16 0.1 -1.0 
Skarn '0650/70S Qz,Ac,Ep Po,Cp,Mc 5 t h  sample W t o  E 2,026 24 41 1.2 -1.0 
Skarn '0650/70S Qz,Ac,Ep Po,Cp,Mc 6 t h  s a r p l e  I t o  E 3,629 238 9,811 3.6 - 1 . 0  
Skarn '0650/70S Qz,Ac,Ep Po,Cp,Mc 7th  sample I t o  E 13,052 77 719 12.9 -1.0 
Skarn '0650/70S Qz,Ac,Ep Po,Cp,Mc 8 t h  sample I t o  E 4,280 60 147 5 , 5  - 1 , O  
Skarn '0650/70S Qz,Ac,Ep Po,Cp,Mc 1st sample 1 t o  E 3,608 365 1,480 9.7 -1.0 
Skarn 106So/70S Qz,Ac,Ep Po,Cp,Hc 2nd sample W t o  E 3,568 165 270 7.6 -1.0 
Skarn '0650/70S Qz,Ac,Ep Po,Cp,Mc 3 r d  sample I t o  E 4,293 226 620 9.6 -1.0 
Skarn '0650/10S Qz,Ac,Ep Po,Cp,Mc 1 s t  sample W t o  E 396 98 260 0 .5  -1.0 
Skarn '0650/70S Qz,Ac,Ep Po,Cp,Hc 2nd salaple I t o  E 2,836 151 479 2.6 -1.0 
Skarn ' 0 6 5 0 / 1 0 S  Qz,Ac,Ep Po,Cp,Mc 3 r d  sample 1 t o  E 2,861 47 85 1.6 - 1 . 0  
Skarn '0650/70S Qz,Ac,Ep Po,Cp,Mc 4 t h  saaple I t o  E 656 46 116 0.4 -1.0 

Ands vol Qz,Ep,CI Py 1-2 a. by 15  III. 1,136 1,065 2,994 5.8 -1.0 

Ands v o l  0110/6001 Qz,Ep,CI Py 20 ca. by 10 1. 1,271 98 91 6.2 -1.0 
Ands vol 01600/900 Qz,Ep,CI Py,Cp 20 ca. by 15 a. 1,485 64 28 1.7 -1.0 
Ands vol 1600/900 Qz,Ep,CI Py 3-5 1. by 15  1. 1,167 13 11 1.1 -1.0 

Skarn 1600/900 Qz,Ac,Ep GI,Sp,Py 4 - 5  I. by 500 a. 190 2,393 10,313 24.9 -1 .0  
Ands vol Ns,Ep,Cl Py Tonque of Zappa Glr 110 39 149 0.8 -1.0 
Ands vol  1390/900 Kf,Ms Py Fp(Hb)pphy dyke 149 118 114 2.3 0.026 

Pz-Ca b r x x  Qz-Ca r e i n  Py Qz-Ca f a u l t  b r x x  42 30 37 0.1 -1.0 
Ands vol  2830/900 Ep,CI,Ca Py Shear zone 36 44 34 0 , 5  -1.0 
Ands vol 0550/67S Qz,Ep,CI Py S i  1 iceous zone 5 IO 10 0.1 -1.0 
Ands vol 1350/900 Qz,Ep,CI Py Qz-Py zone 167 24 18 0 . 7  -1 .0  

Ands vol Qz,Ep,CI Py 756 496 961 10.8 -1.0 

Skarn 1600/900 Qz,Ac,fp Gl,Sp,Py 3-5 I. by 30 in. 407 1,479 4,058 3.2 -1.0 

He-An zone Qz,He,An Py Contact  o f  He-An flt 41 52 205 0.1 -1,0 
Qz-Ca shr  1670/670E Qz,Ca,CI Py Qr-Ca shear zone 87 28 64 0.2 30.0 

1.00 Skarn '0650/70S Qz,Ac,Ep Po,Cp,GI D i s s ' d  b f.f. ain. 615 34 7 7  4.2 -1.0 
1.00 Skarn '0650/70S Qz,Ac,Ep Po,Cp,Gl D i s s ' d  6 f.f. min. 3,232 18 84 0 .5  -1.0 
1.00 Skarn 'OS5o/?OS Qz,Ac,Ep Po,Cp,Gl D i s s ' d  b f . f .  min, 4,953 29 67 1.8 -1.0 
1.00 Skarn '0650/70S Qz,Ac,Ep Po,Cp,Gl D i s s ' d  b f.f. nin. 9,586 32 138 7.2 -1.0 
1.00 Skarn '0650/70S Qz,Ac,Ep Po,Cp,GI D i s s ' d  6 f.f, ain. 649 65 218 1.5 -1.0 
1.00 Skarn "0650/70S Qz,Ac,Ep Po,Cp,Gl D i s s ' d  6 f.f. min. 1,120 72 53 1.8 -1.0 

Skarn '0650/70S Qz,Ac,Ep Po,Cp,Gl D i s s ' d  6 f.f. nin, 4,703 23 5 1.7 -1.0 
Skarn '0650/70S Qz,Ac,Ep Po,Cp,Gl D i s s ' d  6 f.f. min. 5,501 1,535 8,363 15.3 -1.0 
Skarn '0650/70S Qz,Ac,Ep Po,Cp,GI D i s s ' d  6 f , f .  Bin. 14,621 2,280 11,655 39.0 -1.0 

1.00 Skarn '0650/70S Qz,Ac,Ep Po,Cp,GI D i s s ' d  6 f.f. nin. 7,320 64 125 6.0 0.010 
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1988 TRIUMPH ST PASADENA, NFLD 1 BATHURST N B  
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SAMPLE # 

8330 1 

83302 

83303 

83304 

83305 

83306 

83307 

83308 

8330’3 

833 10 

83311 

833 12 

833 13 

833 14 

83315 

833 1 6  

83317 

83318 

833 1 ‘3 

83320 

A u 
crz/st  

.Ol(j 

.006 

< . 005 

.006 

< . 0C)S 

< .005 

< -005 

< 005 

4.005 

< .003 

DETECTION L I M I T  .Q05 
1 Troy ozlshort  ton = 34.28 ppm 1 ppm = 0.00011 ppm = parts per rillion ( = less than 



MAIN OFFICE BRANCH OFFICES 
PASADENA, NFLD 
BATHURST N B  

MISSISSAUGA ONT 
RENO NEVADA U S A  

1988 TRIUMPH ST VNGEOCHEM LAB UMITED I VANCOUVER, B C  V5L 1K5 
0 (604) 251-5656 

0 FAX (604) 254-571 7 

1 REPORT NUNBER: 890592 M JOB NUHBER: 890592 RM(BIE1 SERVICES LTD. PAGE 2 OF 4 

I SAMPLE # A 14 
oz /s t  

a 

LI 

a 

a 

9 

a 

m 

m 

8332 1 
83322 

83323 

83324 

83325 

83326 

833'27 

83328 

8332'3 

83330 

8333 1 
83332 

83333 

83334 

83335 

83336 

83337 

83338 

83339 

83340 

< . 00s 
< .005 
< .005 

< .a05 
< 0C)5 

< .005 
. Q l O  

< .005 
< .005 
< .005 

DETECTION LIMIT .005 
1 Troy oz iskor t  ton = 34.28 ppm 1 ppm = 0.00012 ppm = par ts  per million ( = less than 



MAIN OFFICE BRANCH OFFICES 

I MISSISSAUGA ONT 

1988 TRIUMPH ST PASADENA, NFLD 
BATHURST N B  

RENO NEVADA U S A  

VNGEOCHEM LAB UMITED 1 VANCOUVER, B C V5L 1 K5 
0 (604) 251-5656 

0 FAX (604) 254-571 7 

REPORT NUMBER: 890592 44 JOB NUMBER: 890592 RMEI SERVICES t7P. PAGE 3 OF 4 

SAMPLE # 

8334 1 
83501 i 

a3502 

83503 

83504 

1 

83505 / I 1 
1 I- d. 

83506 - 
83507 , 

83S08 : 

83509 

,- 

i 

83510 
I 83511) / c- 

8360 1 
(<A 83602 --'a, ' 

8374 1 

83742 

83743 c 

83744 

83745 

83746 

< .005 

< . 00s 
< .005 

< . 005 

< .005 

< .005 

<. 005 

< .a05 

< .a05 
.974 

.022 

< .005 

.: .005 

.006 

.156 

DETECTION LIMIT . 0C:)s 
1 Troy ozlshort ton = 34.28 p p ~  1 ppm = 0.00012 ppa = parts per mi l l ion ( = less tban 

,. - 



Q 

3 

I 

m 

I 

A MAIN OFFICE BRANCH OFFICES 
1988 TRIUMPH ST PASADENA, NFLD 

BATHURST N E  I MISSISSAUGA, ONT 
WGc VmGEOCHEM LAB UMITED I VANCOUVER, B C V5L 1 K5 

0 (604) 251-5656 
0 FAX (604) 254-571 7 RENO NEVADA U S A  

REPORT NUHBER: 890592 AA JOB NUNBER: 890592 RAWGEI SERVICES LTD. 

SAMPLE # 

83747 

83748 
8374'3 ,/' 7 

t r  83750 -_- 
8375 1 - 

83901 

83902 

83903 

83904 

83905 

7 -  i 

c 

83306 

A 1-t 
oz /s t  

.026 

< .005 
< I005 
< .oo5 
< .005 

< .005 

PAGE 4 OF 4 

DETECTION LIMIT .005 
1 lroy ozlshort ton = 34.28 ppm 1 ppn = 0.00012 ppn = parts per nillion ( less than 

s i g n e d :  /' 
-L%. F- --LL - - - - - - - 



. Sarple lkrber 

83301 
83362 
83303 
83304 
83305 

83306 
83301 
83348 
83309 
83310 

83311 
83312 
83313 
83314 
83315 

83326 
63327 
83329 
03329 
83330 

83331 
ex332 
83333 
83334 
8333s 

03336 
83337 
8#38 
83339 

niriwr ktectian 
l k x i w  Detection 
I ...- .L.- "i-: ..,- i r  - 

E- @- __ 
UAN113EOCHEM L A B  L X M I T E D  

1988 Triumph Street, Vancouver, B.C. VX IKS 
Phi (604)251-5656 Ftri (604)254-5711 

I C A P  G E O C H E M I C A L  A N A L Y S I S  

A .5 grar rarplc is digested uith 5 rl of 3:1:2 Hc1 to "0. to HiO at % .C for 90 rinutn and i s  diluted to IO rl uith uater. 
This leach is partial for AI ,  6a, Ca, Cr, Fe, E, Hg, Ih, Na, P, Pd, Pt, $3, Sr and Y. 

IUYGEX SERVICES 

kg A1 As l a  
PPI I P P I  
0.4 2.69 108 21 
2.9 1-91 227 21 
0.9 6.23 29' 224 
0.6 0.52 159 466 
0.1 0.23 6 a74 

Proj: 

li Ca 
PPI I 
4 0.43 
3 0.55 
(3 0.13 
4 0.01 
(3 0.01 

Date In8 89/09/13 late Out:89/09/20 

Cd Co Cr Cu Fc a ng 
PPI PPB PPI  PPI I I 
0.3 55 57 461 8.16 0.03 2.77 
0.1 30 . n cs3 8.30 4.n 1.36 
0.2 27 42 363 5.05 0.03 0.61 
0.1 I5 57 630 )lO.Oo 0.06 0.08 
0.1 3 69 52 2.04 0.01 0.04 

Att: K KAVE . 

I h b I k N i P  
PPI PP' 1 PPI 1 
923 8 0.01 77 0.24 
74L 7 0.02 69 0.13 
295 15 0.03 IS 0.17 
362 18 0.03 89 0.11 
26 2 0.01 6 0.01 

3.7 0.03 (3 123 (3 0.01 123.1 2 27 I24 0.33 0.33 0.02 53 3 0.01 32 0.01 
0.7 0.62 (3 15 (3 4.12 583.5 It 33 205 1.25 0.15 0.70 1931 I1 0.01 33 0.01 
1.8 0.08 (3 38 (3 . 0.12 267.1 5 SO 62E 0.27 0.41 0.02 66 I1 0.01 6 0.01 
0.2 0.05 (3 4W (3 0.31 0.1 2 35 353 0.42 0.44 0.01 233 ( I  0.01 4 0.01 
0.2 0.08 (3 111 (3 0.29 83.1 3 46 59 0.62 0.03 0.06 254 3 0.01 72 0.01 

1.6 0.17 5 
3.6 0.43 46 
6.3 0.12 (3 
0.1 0.26 5 
0.1 0.20 (3 

0.2 0.18 14 
2.3 2.16 40 
0.1 0.09 (3 
0.1 0.04 (3 

35.7 0.21 30 

0.3 . I 3 2  3 
0.2 6.30 (3 
0.5 0.16 15 
0.2 0.05 3 
0.1 0.06 (3 

0.5 0.02 (3 
0.1 0.12 (3 
0.1 0.22 10 
0.2 0.08 (3 
6.6 0.02 473 

2.6 0.12 75 
0.2 0.11 (3 
0.2 0.02 (3 
0.8 0.11 (3 
0.2 0.15 (3 

0.1 0.18 IO 
0.1 0.22 (3 
0.1 0.14 26 
0.3 0.17 4 

0.1 0.01 3 
50.0 10.00 *m 

l-*.*#t:.;""& e.."(" IC  

39 
35 
622 
227 
134 

138 
17 
116 
,118 

18 

W 
151 
58 
43 
63 

47 
(0 
51 
47 
10 

51 
63 
46 
(03 
97 

I67 
97 
86 
93 

I 
lo00 - Y* c 

(3 1.00 34.2 10 34 1440 1.92 0.56 0.51 661 6 0.01 65 

(3 1-63 0.1 12 94 113 2.69 0.11 0.07 521 3 0.01 115 
4 8.12 0.1 34 54 805 3.67 0.43 0.28 2011 3 0.01 18 

(3 6.85 0.2 15 IS 82 2.64 0.40 0.26 905 I 0.01 38 
(3 1-80 0.3 6 57 2 2.57 0.13 0.6  1350 3 0.01 15 

(3 0.3S Om1 5 99 8 1.46 0.69 0.02 1084 1 0.01 7 
3 1.49 0.1 46 41 1152 8.12 0.21 0.79 463 4 0.02 25 
(3 0.20 0.2 3 97 28 0.55 0.02 0.03 403 I 0.01 188 

5 1.02 7.2 13 60 )20000 6.06 0.04 0.08 805 5 0.01 I4 
(3 0.45 0.2 2 117 6 0 . 1  0.03 0.01 1 1  2 0.01 233 

(3 0.25 0.2 5 72 273 2.87 0.87 0,511 711 3 0.01 134 
(3 0.08 0.1 7 106 96 2.10 0.93 0.06 921 I 0.01 9 
(3 0.11 0.1 13 79 43 2.20 0.97 0.04 2UI 2 0.01 145 
(3 0.70 0.2 3 73 I4 1.73 1.05 0.03 220 3 0.01 124 
(3 0.64 0.1 4 141 15 0.42 0.06 0.02 93 (t 0.01 9 

(3 0.63 0.2 2 70 447 0.47 1.09 0.01 135 I 0.01 119 
(3 0.37 0.2 3 132 2S 0.58 0.05 0.05 124 (1 0.01 8 
(3 1.05 0.1 3 93 21 134 0,13 0.27 176 2 0.01 167 

7 0.09 0.1 120 51 874 )10.00 0.45 0.04 112 8 0.03 108 

(3 0.22 0.2 21 113 146 2.30 0.08 0.02 125 I 0.01 9 
(3 1.0 0.3 ' 3 77 33 0.83 1-45 0.02 522 1 0.01 125 

(3 2.07 0.1 7 72 46 2.19 1.60 0 . 0  1181 2 0.01 133 

(3 1.60 0.1 4 118 29 1.22 1.32 0.0s 513 (1 0.01 9 

(3 0.52 0.2 2 153 I6 0.69 1.33 0.01 265 (1 0.01 7 

(3 1.09 4.1 3 130 12 1.34 0.17 . 0.41 900 I 0.01 I6 

(3 1.91 0.1 S 82 30 1.44 1.64 0.10 1130 2 0.01 131 
(3 1-18 0.2 1 57 8 0.58 0.20 0.07 674 (1 0.01 5 
(3 3.35 0.2 IS 58 365 2.49 1.93 1.21 1889 2 0.01 I40 
(3 4.96 0.1 13 59 335 2.02 2.17 0.71 1188 ( I  0.01 39 

3 0.01 0.1 1 1 1 0.01 0.01 0.01 I t 0.01 1 
lo00 10.00 1Ooo.o 20000 1000 20000 10.00 10.00 10.00 20000 lo00 10.00 20000 

* - n I a  1 = C t a ~ t o v  than Maviaiia AYnMAlflI Is PFSIHTS = Fwthcr Analvsn bv Alternate Hethods ~uooestcd 

0.09 
0.02 
0.01 
0.03 
0.04 

0.04 
0.20 
0.01 
0.01 
0.19 

0.63 
0.11 
0.M 
0.01 
0.02 

0.01 
0.01 
0.03 
0.01 
0.01 

0.01 
0.01 
0.01 
0.04 
0.04 

0.02 
0.01 
0.04 
0.07 

0.01 
10.00 

ANALYSTS 
Pape 1 of 2 

P b S b h S r U Y  
PP@ PPI PPI P P I  PPI PV 
Y (1 6 22 (5 (3 
67 (2 4 26 (5 (3 
30 (2 9 119 (5 (3 
71 (2 6 22 (5 (3 
22 (2 3 20 (5 (3 

6232 (2 (2 658 (5 (3 9423 
179 (2 (2 704 (5 (3 )2paoO 
58 (2 (2 857 (5 (3 )2oooo 
48 (2 (2 529 (5 (3 lIS0 
23 (2 (2 562 (5 (3 8073 

74 (2 (2 500 (5 (3 4229 
64 (2 (2 134 (5 (3 298 
224 (2 (2 45 (5 (3 2385 
2s (2 (2 % (5 (3 78 
16 (2 (2 17 (5 (3 70 

I4 (2 (2 I1 (5 (3 39 
47 <2 5 23 (5 (3 68 
I4 (2 (2 10 (5 (3 12 
11 (2 (2 25 (5 (3 3 

9277 (2 3 62 (5 (3 1097 

n <t (2 IO (5 (3 65 
(0 (2 (2 I2 (5 (3 I4 
31 (2 (2 I1 (5 (3 18 
16 (2 (2 13 (5 (3 69 
9 (2 (2 41 (5 (3 1 

6 (2 (2 40 (5 (3 31 
IO (2 (2 43 (5 (3 8 
I1 (2 (2 50 (5 (3 82 
10 (2 (2 I67 (5 (3 13 
60 (2 6 5 (5 (3 SS 

E6 (2 (2 I7 (5 (3 21 
14 (2 (2 181 (5 (3 9 

1332 (2 (2 244 (5 (3 909 
120 (2 (2 117 (5 (3 1345 

6!i (2 (2 I84 (5 (3 142 
19 (2 (2 91 (5 (3 29 
2S (2 (2 231 (5 (3 123 
132 (2 (2 281 (5 (3 282 

9 (2 (2 12 (5 (3 6 

2 2 2 1 5 3 1  
20000 2Ooo lo00 loow 100 lo00 20000 



8 a.  P a c li I E a 

REPIWT I: 890592 PA RAN6EX SRVICES Proj: Date In: 89/09/13 Date Uut:W09/20 Att: K KAVE 

Sanple Nuder Ag A I  As Ea 8i Ca Cd Co Cr Cu fe  K Rq Iln L Na Hi 

03340 0.1 0.28 (3 59 (3  0.77 0.3 4 45 18 0.73 0.13 0.19 306 1 0.01 96 
03341 0.2 0.62 4 36 (3  7.35 0.1 4 85 2 2.85 0.26 1.50 1272 1 0.01 . 55 
E3501 28.2 0.92 81 12 7 0.57 2.5 744 58 >20000 9.07 0.16 0.55 211 6 0.01 59 

E3503 0.1 0.52 41 633 (3 6.58 0.1 15 22 148 4.26 0.25 2.99 1122 2 0.01 30 

P P I  2 P P I  P P I  P P I  P P I  P P I  P P I  P P I  2 2 2 PPI P P I  2 P P I  

WSQ? 0.5 2.08 39 30 (3  1.36 0.1 45 61 788 3.90 0.15 1-01 341 7 0.02 111 

wso9 
13510 
9351 I 
83601 
83602 

83741 
a742 
83743 
03744 
83745 

03746 
03747 
03748 
83749 
83750 

83751 
83901 
83902 
83903 
Bjgol 

1.3 1.31 37 90 (3  1.13 0.2 26 24 330 3.40 0.14 0.53 370 2 0.02 62 

1.3 1.54 29 212 (3 1.26 0.3 20 29 276 2.29 0.14 0.51 321 I 0.02 I8 
0.1 0.30 161 283 (3  7.78 0.2 26 218 64 4.18 0.27 3.09 1315 I 0.01 59 
0.1 0.56 41 87 (3  3.61 0.1 17 13 149 5.89 0.20 1.66 It80 2 0.01 I2 

0.2 0.66 22 74 (3 3.64 0.2 32 30 431 5.04 0.20 1.44 874 3 0.01 46 

0.3 1.Y 18 23 (3  1.33 0.2 21 32 144 3.73 0.15 0.30 I92 6 0.02 43 
0.5 0.94 I9 44 (3  0.99 0.1 I6 20 105 4.06 0.14 e.50 357 I 0.02 % 
0.6 0.59 3 24 (3  0.57 0.1 24 45 144 3.19 0.13 0.51 191 1 0.02 44 

0.1 0.49 in 716 (3  5.05 0.2 IS 40 71 3.93 o.n i.51 io18 I 0.01 32 

1.3 1.50 19 36 (3 0.59 0.2 19 15 59 2.96 0.13 0.84 264 1 0.01 8 

) 3 . 0  1-35 20 69 3 0.66 
2.7 0.96 33 96 (3  7.24 
0.1 ' 1.69 7 I62 (3  3.79 
0.1 1.75 I4 40 (3  1.01 
0.1 1.15 (3 170 (3 3.31 

25.9 1.75 21 46 (3 0.79 
9.3 1.10 769 137 (3  0.23 
0.2 0.51 7 35 (3 0.15 
0.5 2.82 29 157 (3 1.77 
0.5 1.07 15 142 (3  0.34 

0.1 0.44 16 210 (3  5.35 
2.3 3.41 187 7 9 0.13 
0.1 0.Y 15 13 (3  )10.00 
0.5 1.31 52 I 1  4 0.45 
0.1 0.26 (3 524 (3 0.12 

9.5 n 60 
0.1 21 26 
0.1 13 49 
0.2 29 56 
0.2 8 35 

22.6 25 133 
9.1 32 30 
0.1 4 44 
0.1 46 42 
0.2 I2 44 

0.2 I4 25 
0.3 64 39 
0.1 8 15 
0.2 21 88 
0.1 2 45 

1267 5.31 
144 5.14 
293 2.42 
305 3.26 
26 2.02 

907 4.53 
510 4.17 

951 4.82 
198 3.30 

16 4.30 
749 )10.00 
42 3.04 
I 8.W 
5 0.47 

26 o.n 

0.14 0.93 
0.27 3.01 
0.19 1.41 
0.14 1.35 
0.18 0.w 

0.14 1.63 
0.13 0.88 
0.11 0.28 
0.16 1.51 
0.01 0.76 

0.23 1.94 
0.M 1.85 
0.43 1.46 
0.15 1.45 
0.11 0.05 

432 
23% 
987 
473 

1169 

403 
327 
131 
174 
220 

I644 
1236 
281 1 
464 
112 

26 0.01 36 
5 0.01 38 
1 0.01 I1 
I 0.01 10 
1 0.01 20 

19 0.01 69 
4 0.01 I46  
I 0.01 20 
3 0.01 16 
5 0.02 15 

1 0.01 38 
I1 0.02 53 

I 0.01 25 
99 0.01 45 

I 0.01 e4 

0.1 0.69 30 73 (3  0.63 0.1 I6 26 167 2.71 0.13 0.42 241 3 0.02 I9 
0.1 0.23 (3 195 (3  )10.00 0.2 8 10 41 1.38 0.42 0.66 1094 I 0.01 I 1  

M r i m  ktectior b.1 0.01 3 I 3 0.01 0.1 I 1 I 0.01 0.01 0.01 I I 0.01 I 
k r i u r  k t r t i m  50.0 10.00 2Ooo loo0 I600 10.00 1600.0 . 2oooo loo0 20000 10.00 10.00 10.00 20000 I000 10.00 20000 
( * Less t h u  Hiaiur is = Insufficient Sample as No sarplc ) = Greater than Narirur AMMMMJS REsUlS = further Analyses by Alternate L t h d s  Suggested 

P W S b  
2 P P I  P P I  

0.02 15 (2 
0.01 19 (2 
0.21 79 (2 
0.11 31 (2 
0.03 25 (2 

0.12 34 (2 
0.03 20 (2 
0.13 30 (2 
0.01 21 (2 
0.10 26 (2 

0.12 25 (2 
0.13 23 (2 
0.14 27 (2 
b.12 . 23 (2 
0.13 20 (2 

0.03 36 (2 
0.03 27 (2 
0.03 22 (2 
0.01 26 (2 
0.01 17 (2 

0.02 33 (2 
0.09 324 (2 
0.01 18 (2 
0.09 38 (2 
0.07 26 (2 

0.07 21 (2 
0.09 I18 (2 
0.02 30 (2 
0.10 44 (2 
0.01 10 (2 

0.24 24 (2 
0.06 52 (2 

0.01 2 2 
10.00 20000 2Ooo 

Page 

sn Sr 
B P I  P P I  
(2 55 
(2 314 
5 21 
5 I4 
2 102 

5 29 
2 49 
5 27 
2 64 
3 35 

2 5 5  
5 31 
3 27 
4 2 3  
4 I t  

2 7  
3 4 0  

(2 52 
2 2 3  

(2 31 

2 10 
2 10 

(2 9 
2 48 
4 10 

2 4 6  
1 IO 

(2 746 
5 7 s  

(2 20 

6 112 
(2 231 

2 1  
lo00 loo00 

2 of 2 C) 
U Y In 

(5 (3  27 
(5 (3 35 

(5 (3  42 
(5 (3  242 

(5 (3 4a 
(5 (3 122 
(5 (3 46 
(5 (3 76 
(5 (3 78 

(5 (3 46. 
(5 (3  30 
(5 (3  41 :;1 
(5 (3 42 
(5 (3 32 

P P I  P P I  P P I  0 

(S (3 147 ' 3  

I 

(5 (3 
(5 (3  

5 3  
100 lo00 

631 
45 

48 
39 

1040 
2011 

60 0 
85 
23 

29 
I14 

34 
IO 

IO 
205 

60 0 

37 1 

I 
20000 



MAIN OFFICE BRANCH OFFICES 
1988 TRIUMPH ST PASADENA NFLD 1 BATHURST N B  

MISSISSAUGA ONT 
RENO NEVADA U S A  

1 REPORT NUHBER: 890612 6A JOB NUHBER: 890612 M E 1  SERVICES LTD. PAGE 1 OF 1 

VANGEOCHEM LAB LIMITED I VANCOUVER, B C  V ~ L  1 ~ 5  
0 (604) 251 -5656 

0 FAX (604) 254-571 7 

r3 

1 

SAHPLE # 

83907 

Au 
PPb 
30 

DETECTION LIHIT 5 
nd none detected -- * not analysed is : insufficient sample 



E E E E I c & E E E E m a m lj E. I R. P, 

UANGEOCHEM L A B  LIMITED 
I . l - - - P P I E P P I I I E ~ ~ ~ ~ E ~ E  

1988 Triupb Btrnt, Vmtww, I.C. VX 1KS 
Pk1(60400#1-s65( frx1(6040025(-5711 

I C A P  eEOCHEMICAL ANALYSIS 

A .S #ran sarple is  digested uith S 11 of 3:1:2 HCI to IUO. to Ha at 9S OC for 90 minuter and is diluted to 10 11 u i t h  uater. 
This leach is  partial for A I ,  Ia, Ca, Cr, fe, K, Hg, h, Na, P, Pd, Pt, Sn, Sr and Y, 

ANALYGT: 

Page 1 of I REf'ORT t: 990612 PA RMEI SERVICES Proj: SlU Date In: 89/09/19 late Out:89/09/22 Atti K KAVE 

S a i p l e  wubtr 

83907 

Ag A I  As k I Ca Cd Co Cr Cr f e  K Hq h Ilo Na Ni P W Sb Sn Sr U Y In 

0.2 I.# (3 7 (3 1.72 1.3 I 1  % 87 1.53 0.30 0.48 404 3 0.01 24 0.05 28 (2 (2 45 (5 (3  64 
P P I  I P P I  P P I  PPI 1 P P I  P P I  P P I  P P I  1 1 1 P P I  P P I  1 P P I  1 P P I  P P I  P P I  P P I  P P I  P P I  P P I  

Hiiiwr ktcctioa 0.1 0.01 3 I 3 0.01 0.1 I 1 1 0.01 0.01 0.01 I I 0.01 I 0.01 2 2 2 I 5 3 I 
briwr ktection 50.0 10.00 2000 1000 i o o ~  i0.00 io00.0 20000 1000 moo 10.00 10.00 10.00 20000 1000 ie.oo moo 10.00 rn zoo0 1000 1oo00 100 1000 . 20000 
( = Less than liriwr i s  = Irsuffitieat Sarplr ns = Ik unplr ) = Greater than lkriwr AmMKwS RESUTS = further Analyses by Alternate Methods Suggested 

I 
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MAIN OFFICE BRANCH OFFICES 
1988 TRIUMPH ST PASADENA, NFLD I BATHURST N B  

MISSISSAUGA ONT 
RENO NEVADA U S A  

VANGEOCHEM LAB UMlTED 1 VANCOUVER, B C  V ~ L  I K ~  
0 (604) 251-5656 

0 FAX (604) 254-571 7 

REPORT NUHBER: 890638 AA JOB NUHBEA: 890638 M E X  SERVICES LTD. PAGE 1 OF 1 

SAMPLE # 

83908 

83909 

83'3 10 

8391 1 

83912 

83913 

839 14 

c 1.l 
x 

.85 

.05 

.35 

.52 

. '36 

.05 

.12 
. 0 1  

.O1 

DETECTION LIMIT -01 .O1 .O1 .O1 .005 
1 Troy orlshort ton * 34.28 ppm . 1 ppm = 0.00012 ppa parts per million ( : less than 



E 

REPMI 1: 890639 PA 

Sample Number 

83908 
83909 
83910 
83311 
83912 

83913 
83914 

Hia iwr  Detection 
Haximu Betectian 

Q 

h 
?PI 
6.0 
4.2 
0.5 

7.1 

1.5 
1.8 

0.1 

1.8 

I; * t  8 E. 

I C A P  GEOCHEMICAL ANALYSIS 

A .5 lrar sample is digested u i th  5 rl of 3:1:2 HE1 to lolo, t o  HA at YS .C for 90 minutes and is diluted t o  10 rl uith uater. 
This leach i s  partial for A I ,  Ea, Ca, Cr, re, K, 5, Ib, Na, PI Pd, Pt, Sa, Sr and Y. 

ANALYST: & 
RAN6EI SEWICES hoj: SIU112 mate In: 89/03/25 l a t e  Outr89/0)/29 Att: K KAYE 

A I  As 8a Si Ca Cd Co Cr Eu fe  K np Ih Ilo Ya Yi P 
PPI PPI PPI 1 PPI PPI PPI PPI I z z PPI PPI z PPI 1 

1.26 33 34 4 0.60 0.2 58 17 7320 )IO.00 0.39 0.76 735 2 0.01 23 0.06 
1.61 s9 77 3 0.24 0.1 16 76 61s 0.24 0.18 0.78 432 3 0.01 e 0.06 
0.35 33 7 (3  6.83 0.1 35 13 3232 6.60 1.22 0.46 2240 ( I  0.01 12 0.01 
1.60 23 7 3 2.61 0.1 4e 31 4953 9.95 0.69 0.62 1032 2 0.01 16 0.0s 
1.01 67 13 5 4.30 0.1 76 11 9 s ~  )IO.OO 1.14 0.63 1830 3 0.01 13 0.02 

0.16 82 26 3 3.51 0.1 70 26 649 )10.00 0.M 0.35 1776 1 0.01 13 0.04 
0.76 169 9 4 3.99 0.1 80 I1 1120 )10.00 0.93 0.62 1243 4 0.01 14 0.01 

0.01 3 I 3 0.01 0.1 1 1 I 0.01 0.01 0.01 1 1 0.01 I 0.01 

Page 1 o f  1 

P b S b S a S r  U Y  
PPI PPI P W  PPI PPI PPI 
64 (2 2 24 (5 (3 

18 (2 (2 72 (5 (3 
29 (2 (2 52 (5 (3 
32 (2 2 46 (5 (3 

(2 (2 e (5 (3 

65 (2 2 50 (5 (3 
72 (2 2 69 (5 (3 

2 2 2 1 5 3  

II 

( '4 

c 

In 
PPI 
125 
77 
H 
67 
138 . I  

278 
53 

I 
50.0 10.00 2000 1000 1000 10.00 1w.o 20000 lo00 20000 10.00 10.00 10.00 ?aooo 1000 10.00 2oooo 10.00 20000 2ooa 1000 10000 100 lo00 2oooo 

{ = Less t k a  Hiaiwr is = Insufficient Sarple as : WO sarplc ) = Greater than Haxiwr AIIO(IAL0US RSULTS = further Analyses by Alternate Ikthods Suggested 



MAIN OFFICE BRANCH OFFICES 
PASADENA, NFLD 
BATHUilST N B  

MISSISSAUGA ONT 
RENO NEVADA U S A  

1988 TRIUMPH ST VMGEOCHEM LAB UMITm I V N K X " E R .  B C V5L 1K5 
0 (604) 251-5656 

0 FAX (604) 254-571 7 

m REPORT NUHBER: 890680 SA JOB NUHBER: 890680 RAWGEI SERVICES I l l .  PAGE 1 OF 1 

Y 

pl 

I 

SAt4PLE I 

83420 
8342 1 
83422 
83423 
83424 

83425 
83426 
93427 
83428 
83429 

83430 
83431 
83432 

Au 
PPb 
nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 

nd 
nd 
20 

DETECTION L I H I T  5 
nd none detected -- : not onalysed is : insufficient oarple 



t E e 

EPCtRI It 890680 PA 

Sarple llurber 

83420 
83421 
83422 
83423 
83424 

83425 
83426 
83427 
83428 
83429 

83430 
83431 
03432 

Hiiiwr Detection 
Haxirum Detection 

Af 
P P I  
2.5 
1.8 
14.0 
0.4 
2.9 

38.5 
3.4 
22.2 
6.4 
5.7 

8.2 
0.8 
42.9 

0. I 
50.0 

16 I I R 

UANGEOCHEM L A B  LIMITED 
~ E p I = B I p l e P ~ P E = ~ ~ ~ 5 - E ~ ~ 6 - ~  

1988 Triumph Btrnt, Vancouver, L C .  VSL IKS 
P h 1 ~ ~ ~ 2 s 1 - 5 6 ~  f l l t  (604)254-5717 

I C A P  ESEOCHEMICAL A N A L Y S I S  

A .5 grar sarple is digested with 5 rl of 3:1:2 HCI to HNOI to L O  at 95 OE for 90 rinutes and is diluted to  10 rI with uater. 
This leach i s  partial for A I ,  Ea, Ca, Cr, fe, K, Hg, Iln, Na, P, Pd, Pt, Sn, Sr and Y. 

,, ~ ANALYST: 

RAW1 SERVICES Proj: STU 1-2 Date In: 89/10102 Date Cut:89/10/10 Att: K KAYE 

A I  As Ba 
1 P P I  P P I  

0.02 9 6 
0.14 27 33 
0.23 35 117 
0.10 20 88 
1.52 3 22 

3.73 134 I4 
1.42 45 I6 
0.19 141 I6 
0.91 125 16 
0.14 66 5 

0.59 144 34 
0.21 33 73 
0.07 491 11 

0.01 3 1 
10.00 2000 1000 

Bi Ca 
P P I  1 
(3  4.41 
4 2.90 
5 1.03 

(3  0.65 
4 1.11 

22 0.31 
(3  1.11 
5 3.05 
5 0.27 

(3  1.01 

9 0.24 
(3 1.43 
23 0.04 

3 0.01 

Cd 
P P I  
2.4 
0. I 
4.6 
0.1 
0.1 

6. I 
3.7 

32.1 
1.5 
0. I 

2.2 
0. I 
4.6 

0.1 
lo00 10.00 1000.0 

co 
P P I  
6 

67 
24 
29 
48 

82 
30 
66 
96 
n 

100 
28 

223 

I 
20000 

Cr Co f e  
P P I  P P I  1 
83 3169 1.29 
23 1822 )10.00 
12 19964 )10.00 
6 619 4.27 
31 950 6.61 

15 11694 )10.00 
15 676 4.40 
43 16818 )10.00 
20 2738 )10.00 
72 6424 2.47 

46 8757 )10.00 
8 978 3.89 

58 8121 )10.00 

I I 0.01 
1000 20000 10.00 

K 
I 

0.70 
0.75 
0.49 
0.22 
0.42 

0.39 
0.29 
0.82 
0.42 
1. I4 

0.59 
0.33 
0.15 

0.01 
10.00 

L 
I 

0.06 
0.34 
0.82 
0.45 
0.87 

2.26 
1.08 
0.08 
0.52 
0.08 

0.27 
0.36 
0. I4 

0.01 

k 
P P I  

I266 
2490 
1071 
1343 
451 

1414 
582 
433 
431 
908 

42s 
1393 
380 

I 

l o  Nr 
PP' 1 

(1  0.01 
3 0.01 
5 0.01 

(1 0.01 
4 0.01 

5 0.01 
1 0.01 
31 0.01 
230 0.01 

7 0.01 

9 0.01 
(1 0.01 
IO 0.01 

I 0.01 
10.00 20000 1000 10.00 

Ni 
P P I  

17 
32 
17 
I 1  
17 

25 
17 
12 
33 
5 

16 
11 
65 

I 
2oooo 

P 
1 

0.01 
0.01 
0.01 
0.01 
0.18 

0.08 
0.23 
0.05 
0.13 
0.01 

0.03 
0.02 
0.01 

0.01 
10.00 ... 

( = less t h a n  Hiniwr is = Insufficient Sarple ns = No r u p l e  ) = Greater than Haxiwr A)#MKovS RESULTS = further Analyses by Alternate Ikthods Suggested 

Pb 
P P I  
4 
29 
26 
19 
58 

687 
349 
943 

85 
I7 

41 
16 
I09 

2 
20000 

Sn 
P P I  
(2 
2 
3 

(2 
6 

(2 
3 
3 
4 

(2  

4 
(2 
5 

2 
loo0 

Page 

S r  
P P I  
48 
44 
13 
I2 
28 

53 
30 
21 

5 
63 

5 
36 

2 

I 
loo00 

P 

l a  
P P I  
9 
32 
230 
22 
38 

1392 
1008 
2246 
211 
85 

92 
22 
55 

1 
20000 

0 

f 
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MAIN OFFICE BRANCH OFFICES 
PASADENA, NFLD 
BATHURST, N B 

MISSISSAUGA. ONT 
RENO NEVADA U S A  

1988 TRIUMPH ST QGc VmGEOCHEM LAB U M I m  I VANCOUVER, 6 C V5L 1K5 
0 (604) 251-5656 
FAX (604) 254-571 7 

~~ ~ ~ 

REPORT NUHBER: 690681 6A JOB NUHBER: 890681 RAWEX SERVICES LTD. 

SAHPLE i 

83612 

Au 

nd 
PPb 

DETECTION LIHIT 5 
nd = none detected -- : not analysed is = insufficient sarple 

PAGE 1 OF 1 



UANGEOCHEM L A B  L I M I T E D  
P P P ~ P P P P ~ = U P = ~ - - E = = ~ ~ =  

1988 l r i u r p h  Street, Vancouver, B.C. V5L IK5 
Phi (600251-SW far1 (6002S4-5717 

I C A P  GEOCHEMICAL A N A L Y S I S  

A -5 gram sample is digested with 5 11 of k l : 2  He1 t o  HNO, t o  k0 at 95 Oe lor 90 minuter and i s  di luted t o  10 11 with water. 
This leach is p a r t i a l  for A I ,  Ba, Ca, Cr, fe, K, Hg, Iln, Ma, P, Pd, Pt, !in, Sr and Y. 

ANALYST: mi 
Page I of I AEPORT I: 890681 PA RANGEX SERVICES Proj: STU 1-2 Date In: 89/10/02 Date Out:89/10/10 Att: K KAY€ 

Sanple Nurber Ag A1 As Ba Bi Ca Cd Co Cr Cu fe  K Hg Ih No Ha Ni P Pb Sb Sn Sr U Y I n  
P P I  1 P P I  P P I  P P I  I P P I  P P I  P P I  P P I  1 I 1 P P I  P P I  1 P P I  1 P P I  P P I  P P I  P P I  P P I  P P I  P P I  

83612 0.8 0.89 67 43 (3 1.81 0.5 19 17 110 4.15 0.40 1.25 2006 2 0.01 28 0.13 39 (2 (2 94 (5 (3 149 

l i n i r u r  Detection 0.1 0.01 3 I 3 0.01 0.1 I I I 0.01 0.01 0.01 I I 0.01 I 0.01 2 2 2 I 5 3 I 
l l r r i r u r  Detection 50.0 10.00 2000 1000 1000 10.00 1OOO.O 20000 1000 29ooo 10.00 10.00 10.00 20000 1000 10.00 2OOOO 10.00 20000 2000 IO00 10000 100 IO00 20000 
( = Less than N i n i w r  i s  = Insuff ic ient  Sarple ns = Wo saaple ) = Greater than Harirur AUWULOUS REsUlS = further Analyses by Alternate lkthodr Suggested 

i :  



MAIN OFFICE BRANCH OFFICES 
1988 TRIUMPH ST PASADENA, NFLD 1 BATHURST N B  

MISSISSAUGA ONT 
VANGEOCHEM LAB LIMITED VANCOUVER, B c V ~ L  1 ~ 5  

0 (604) 251-5656 
FAX (604) 254-571 7 RENO NEVADA U S A  

I 
~ 

REPORT NUHBER: 890685 6A JOB NUHBER: 890685 RAWGEX SERVICES LTD. 

SAMPLE I 

83433 
83434 
83435 
83436 
83437 

83438 
83439 
83440 
83441 
03442 

Au 
PPb 

nd 
20 
nd 
nd 
20 

nd 
nd 
nd 
nd 
nd 

PAGE : OF 1 

DETECTION LIHIT 5 
nd = none detected -- = not analysed i s  = i n s u f f i c i e n t  sarple 



(I; I I; II I c. 1 E e c 

UANGEOCHEM L A B  LIMITED 
~ I E P P ~ ~ P ~ P P ~ I I ~ I I I ~ I I I  

1988 Triurpb Street, Vancouver, I.C, VSL IKS 
Ph: (604)251-5656 far: (604)254-5711 

I C A P  G E O C H E M I C A L  A N A L Y S I S  

A .5 gram sarp le i s  digested u i t h  5 rl o f  3:1:2 HCI to HNOI t o  Ha at 95 OC for 90 minutes and i s  d i l u t e d  t o  10 11 uith uater. 
This leach i s  p a r t i a l  for A I ,  81, Ca, Cr, re, K, Hg, Hn, Na, PI Pd, Pt, So, Sr and Y. 

4=L 
Page I of I REPORT I: 890685 PA RANGEX SERVICES Proj:  SIU Date In: 89/10/02 Date Out:89/10/11 Att: K KAYE 

Sample Number Ag A I  As Ba B i  Ca Cd Co Cr Cu Fe K Hg Iln Ilo Na Ni P Pb Sb Sn Sr U Y 2n 

83433 2.6 2.33 1018 58 (3 2.64 0.1 29 23 5411 6.82 0.60 1.10 1112 2 0.01 22 0.11 40 (2 3 90 (5 (3  85 
83434 43.7 0.43 207 9 5 0.10 6.8 440 44 )20000 )10.00 0.94 0.15 495 I4 0.01 58 0.01 30 (2 7 3 (5 (3 673 
83435 3.7 0.12 285 15 5 0.82 0.2 286 39 6002 )10.00 0.78 0.11 1796 9 0.01 52 0.01 47 (2 5 10 (5 (3 144 
83436 0.1 0.26 45 44 (3 7.24 0.1 79 24 589 )10.00 1.39 0.45 1994 1 0.01 21 0.01 22 (2 2 79 (5 44 16 
83437 1.2 0.12 38 14 (3 7.68 0.1 85 26 2026 )10.00 1.48 0.44 2076 2 0.01 20 0.01 24 (2 2 100 (5 (3 41 

PPI 1 PPI PPI PPI 2 PPI PPI PPI PPI 2 2 1 PPI PPI 2 PPm 2 P P I  PP' PPI PPI PPI PPI PPI 

83438 
83439 
83440 
83441 
83442 

3.6 0.20 300 5 4 3.80 92.1 296 40 3629 )10.00 1.13 0.23 2565 7 0.01 28 0.01 238 (2 4 30 (5 (3 9817 
12.9 0.06 308 8 6 0.90 4.3 270 31 13052 )IO.OO 0.82 0.16 1238 9 0.01 41 0.01 77 (2 5 11 (5 (3 719 
5.5 1.33 100 21 3 0.49 0.1 129 22 4280 )10.00 0.49 0.91 690 9 0.01 23 0.06 60 (2 4 17 (5 (3 147 
9.7 1.48 222 6 7 0.15 10.1 471 29 3608 )10.00 0.89 0.99 726 IO 0.01 33 0.06 365 (2 5 4 (5 (3 1480 
7.6 0.14 282 8 8 0.14 2.6 462 34 3568 )10.00 0.96 0.21 794 11 0.01 41 0.06 165 (2 6 4 (5 (3 270 

H i n i r u r  Detection 0.1 0.01 3 1 3 0.01 0.1 1 1 1 0.01 0.01 0.01 1 1 0.01 1 0.01 2 2 2 1 5 3 1 
Haximum De tec t im  50.0 10.00 2000 1000 1000 10.00 1000.0 20000 1000 20000 10.00 10.00 10.00 20000 1000 10.00 zoo00 10.00 20000 2000 IO00 loo00 100 1000 20000 
( = Less tban H i n i w r  i s  = I n s u f f i c i e n t  Sample ns = No sample ) = Greater than Haxirum ANOHALWS RESULTS = fu r the r  Analyses by Alternate Hethods Suggested 
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SAHPLE # 

2505 1 
25052 
25053 
25054 
83443 

83444 
83445 
83446 
83447 
83448 

03449 
83450 
83915 
83916 
839 17 

A u  
PPb 
180 
20 

100 
20 
nd 

nd 
nd 
nd 
nd 
nd 

260 
nd 
nd 
nd 
nd 

DETECTION LIHIT 5 
nd : none detected -- = not analysed io = i n s u f f i c i e n t  sarple 
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ANALYST: 

V A N ~ E O C H E M  L A B  LIMITED 
===EI-EI====~E==~===== 

1988 Triurph Street, Vancouver, B.C. V5L lK5 
Ph: (604)251-5656 Fax: (604)154-5717 

I C A P  GEOCHEMICAL ANALYSIS 

A .5 gram sarple i s  digested u i th  5 rl of 3:1:2 HCI t o  HNO, to  HIO at 95 OC for 90 minutes and i s  diluted t o  10 rl ui th  d e r .  
This leach i s  par t ia l  for AI, Ea, Ca, Cr, fe, K, l g ,  I n ,  Na, PI Pd, Pt, Sn, Sr and Y. 

Page 

S l  
PP' 
60 
14 
169 
28 
2 

31 
65 
34 
17 
10 

3 
23 
45 
4 
2 

1 
10000 

1 o f  1 REPORT 1: 890687 PA RANGEX SERVICES Proj: STU 1&2 Date In: 69/18/02 Date Out:89/10112 Att: K KAVE 

Sarple Nurber 

25051 
25052 
25053 
25054 
83443 

Ag A I  As Ba 

1.7 3.14 265 39 
1.1 1.49 31 18 
3.2 1.25 1350 17 
24.9 0.12 74 4 
9.6 0.10 159 5 

0.5 4.74 67 36 
2.6 3.00 68 15 
1.6 0.38 48 6 
0.4 2.48 35 37 
5.8 4.10 154 39 

P P I  1 P P I  PP' 
Bi Ca Cd 

P P I  1 P P I  
6 1.11 0.2 
3 0.44 0.1 

(3 6.61 0.2 
(3 2.05 0.1 
10 0.12 0.1 

Co Cr Cu fe  K l g  Mn l o  Na 
P P I  PPI P P I  1 1 I PPI P P I  I 
75 27 1485 )10.00 0.64 2.11 1099 11 0.01 
65 14 1167 )lO.OO 0.38 0.77 291 8 0.01 
14 9 407 3.73 1.11 1.11 1319 8 0.01 
22 61 190 3.20 0.40 0.08 669 7 0.01 
367 26 4293 )10.00 0.91 0.18 632 17 0.01 

Hi P 
P P I  1 
38 0.15 
29 0.16 
10 0.14 
28 0.01 
40 0.02 

23 0.08 
30 0.13 
27 0.05 
24 0.07 
32 0.19 

49 0.08 
24 0.10 
47 0.01 
32 0.01 
74 0.01 

1 0.01 

Pb 
P P I  
64 
43 

1479 
2393 
226 

98 
151 
47 
46 

1065 

496 
98 
23 

1535 
2280 

2 
20000 

Sn 
PPI 

3 
5 
(2 
(2  
6 

(2 
(2  
3 

(2  
(2 

3 
5 
(2 
5 
6 

2 
1000 

U Y I n  
PPI PPr P P I  

( 5  (3  28 
(5 (3  1 1  
(5 (3  4058 
(5 (3 10373 
(5 (3 620 

(5 (3 260 
(5 (3 479 
(5 (3 85 
(5 (3 116 
( 5  (3 2994 

83444 
83445 
83446 
83447 
83448 

4 1.42 0.2 
5 2.32 0.2 
5 2.28 0.1 
4 2.17 0.1 
8 0.32 0.2 

33 17 396 )10.00 0.55 2.82 1189 12 0.01 
88 17 2836 )10.00 0.78 1.69 1446 22 0.01 
129 22 2861 )10.00 0.82 0.38 2393 11 0.01 
58 17 656 )lO.OO 0.77 1.78 1786 16 0.01 
98 6 1136 )10.00 0.70 0.87 1160 40 0,Ol 

83449 
83450 
83915 
83916 
83917 

10.8 2.20 493 12 
6.2 2.32 1329 17 
1.7 0.09 59 5 

15.3 0.04 117 5 
39.0 0.05 )2000 4 

I1 0.11 0.2 
8 0.19 0.1 
(3 3.33 0.1 
11 0.26 0.2 
12 0.12 0.1 

68 15 756 )10.00 0.84 0.55 518 21 0.01 
97 44 1271 )10.00 0.60 1.46 852 12 0.01 
51 11 4703 4.67 0.64 0.17 549 4 0.01 
271 84 5501 )lO.OO 0.58 0.30 578 15 0.01 
526 25 14621 )10.00 0.84 0.26 462 23 0.01 

( 5  (3 961 
(5 (3  97 
( 5  (3 5 
( 5  (3  8363 
(5 (3 11655 

r. 

l i n i r u r  Detection 
lax i rur  Detection 

0.1 0.01 3 1 
50.0 10.00 2000 1000 

3 0.01 0.1 1 1 I 0.01 0.01 0.01 1 1 0.01 5 3 1  
100 1000 20000 1000 10.00 1000.0 20000 1000 20000 10.00 10.00 10.00 20000 1000 10.00 20000 10.00 

( = Less than Minirur is = Insuff ic ient  Sarple ns = No sarple ) = Greater than lax i rur  ANOMALOUS RESULlS = further Analyses by Alternate Methods Suggested 
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Vangeochem Lab Ltd. 

Analyt ical  Procedures 
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November 20, 1989 

TO : 
Minorex C o n s u l t a n t s  L t d .  
11967 - 83A Avenue 
Delta,  B.C.  V4C 2K2 

FROM : Vangeochem Lab L imi t ed  
1988 Triumph S t r e e t  
Vancouver,  B r i t i s h  Columbia 
V5L 1K5 

SUBJECT: A n a l y t i c a l  p r o c e d u r e  used  t o  d e t e r m i n e  gold by f i r e  
a s s a y  method and  d e t e c t  by a t o m i c  a b s o r p t i o n  
s p e c t r o p h o t o m e t r y  i n  g e o l o g i c a l  s a m p l e s .  

1. Method of Sample P r e p a r a t i o n  

( a )  Geochemical  s o i l ,  s i l t  o r  rock  s a m p l e s  were r e c e i v e d  a t  
t h e  l a b o r a t o r y  i n  h i g h  w e t - s t r e n g t h ,  4 "  x 6",  K r a f t  
p a p e r  b a g s .  Rock s a m p l e s  would be r e c e i v e d  i n  p o l y  ore  
bags .  

( b )  Dried  s o i l  and s i l t  s a m p l e s  w e r e  s i f t e d  b y  hand u s i n g  
a n  8" d i a m e t e r ,  80-mesh, s t a i n l e s s  s t e e l  s i e v e .  The 
p l u s  80-mesh f r a c t i o n  w a s  r e j e c t e d .  The m i n u s  80-mesh 
f r a c t i o n  w a s  t r a n s f e r r e d  i n t o  a new bag f o r  s u b s e q u e n t  
a n a l y s e s .  

( c )  Dr ied  rock  s a m p l e s  were c r u s h e d  u s i n g  a j a w  c r u s h e r  and 
p u l v e r i z e d  t o  100-mesh o r  f i n e r  by u s i n g  a d i s c  m i l l .  
The p u l v e r i z e d  s a m p l e s  were t h e n  p u t  i n  a new bag f o r  
s u b s e q u e n t  a n a l y s e s .  

2 .  Met hod of - E x t r a c t i o n  

( a )  20.0 t o  3 0 . 0  grams of t h e  p u l p  s a m p l e s  were u s e d .  
Samples  were weighed o u t  u s i n g  a t o p - l o a d i n g  b a l a n c e  
and  d e p o s i t e d  i n t o  i n d i v i d u a l  f u s i o n  p o t s .  

( b )  A f l u x  of l i t h a r g e ,  s o d a  a s h ,  s i l i c a ,  bo rax ,  and ,  
e i t h e r  f l o u r  o r  p o t a s s i u m  n i t r i t e  is added .  The 
s a m p l e s  a re  t h e n  f u s e d  a t  1900 d e g r e e s  F a r e n h i e t  t o  
form a l e a d  " b u t t o n " .  

( c )  The g o l d  is e x t r a c t e d  by c u p e l l a t i o n  and  p a r t e d  w i t h  
d i l u t e d  n i t r i c  a c i d .  
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(d) The gold bead is retained for subsequent measurement. 

3 .  Method of Detection 

(a) The gold bead is dissolved by boiling with conentrated 
aqua regia solution in hot water bath. 

(b) The detection of gold was performed with a Techtron 
model AA5 Atomic Absorption Spectrophotometer with a 
gold hollow cathode lamp. The results were read out on 
a strip chart recorder. The gold values, in parts per 
billion, were calculated by comparing them with a set 
of known gold standards. 

4 .  Analysts 

The analyses were supervised or determined by Mr. Conway 
Chun or Mr. Raymond Chan and his laboratory staff. 

Raymond Chan 
VANGEOCHEM LAB LIMITED 
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November 20, 1989 

TO : 
Minorex Consultants Ltd. 
11967 - 83A Avenue 
Delta, B.C. V4C 2K2 

FROM : Vangeochem Lab Limited 
1988 Triumph Street 
Vancouver, British Columbia 
V5L 1K5 

SUBJECT: Analytical procedure used to determine hot acid soluble 
for 2 5  element scan by Inductively Coupled P l a s m a  
Spectrophotometry in geochemical silt and soil samples. 

1. Method of Sample Preparation 

(a) Geochemical soil, silt o r  rock samples were received at 
the laboratory in high wet-strength, 4" x 6", Kraft 
paper bags. Rock samples would be received in p o l y  ore 
bags. 

(b) Dried soil and silt samples were sifted by hand using 
an 8" diameter, 80-mesh, stainless steel sieve. The 
plus 80-mesh fraction was rejected. The minus 80-mesh 
fraction was transferred into a new bag for subsequent 
analyses. 

(c) Dried rock samples were crushed using a jaw crusher and 
pulverized to 100-mesh or finer by using a disc mill. 
The pulverized samples were then put in a new bag for 
subsequent analyses. 

2. Method-of-Digestion 

(a) 0.50 gram portions of the minus 80-mesh samples were 
used. Samples were weighed out using an electronic 
balance. 

(b) Samples were digested with a 5 ml solution of HCL:HN03:H20 
in the ratio of 3:1:2 in a 95 degree Celsius water bath 
for 90 minutes. 

(c) The digested samples are then removed from the bath and 
bulked up to 10 ml total volume with demineralized 
water and thoroughly mixed. 
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3 .  

4 .  

Method of A n a l y s e s  

The  I C P  a n a l y s e s  e l e m e n t s  were d e t e r m i n e d  by u s i n g  a 
Ja r r e l -Ash  ICAP model 9000  d i r e c t l y  r e a d i n g  t h e  
s p e c t r o p h o t o m e t r i c  e m i s s i o n s .  All ma3or 
trace e l e m e n t s  a re  i n t e r e l e m e n t  c o r r e c t e d .  
a r e  s u b s e q u e n t l y  s t o r e d  o n t o  d i s k .  

Ana 1 ys ts 

The a n a l y s e s  were supervised o r  d e t e r m i n e d  
M r .  Conway Chun, a n d ,  t h e  laboratory staff. 

mat r ix  a n d  
A l l  da ta  

by either 

~ - I _  

/ 
/ I  -L ..L< v 

J b ; m e  Wong 
VANGEOCHEM LAB LIMITED 






















