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I n t r o d u c t i o n : 

I n view o f the f a c t t h a t e x p l o r a t i o n programs w i l l be i n i t i a t e d f o r base metal 
search i n shale-hosted environments i n the northern C o r d i l l e r a , a t t e n t i o n i s 
drawn t o another major class o f ore deposit - Tungsten skarns - which occur 
w i t h i n the same general geologic/geographic area o f i n v e s t i g a t i o n . 

Regional S e t t i n g : 

Early t o mid-Cretaceous quartz monzonite plutons and associated skarns are 
located predominantly t o the west o f a major hinge l i n e (shale l i n e ) which 
defines the w e s t e r l y s h a l i n g out o f Lower Palaeozoic carbonate rocks i n t o the 
Selwyn Basin o f the Yukon and northern B r i t i s h Columbia. As a group, the 
s i g n i f i c a n t p l utons are discordant t o r e g i o n a l s t r u c t u r a l trends and are 
emplaced i n t o r e l a t i v e l y unmetamorphosed t e r r a i n and show w e l l developed contact 
aureoles. 

The economically important skarns tend t o develop i n the f i r s t t h i c k and pure 
limestone beds located above Proterozoic c l a s t i c l i t h o l o g i e s . The favoured 
s t r a t i g r a p h y appears t o be limestone beds i n Lower Palaeozoic sequences. 
V a r i a t i o n s on t h i s theme do occur, and d e t a i l s are i l l u s t r a t e d i n the attached 
Table. 

Skarn Types: 

Type 1. Tungsten-copper. These are the most s i g n i f i c a n t t o date and are 
associated w i t h large p y r r h o t i t e - r i c h bodies, grossly s t r a t i f o r m 
i n shape. Scheelite and c h a l c o p y r i t e are the p r i n c i p a l minerals. 
Examples are the Cantung mine and the Mactung deposit. 

Type 2.(a) Tunsten-mo1ybdenum. These are sulphide poor skarns w i t h molybdenite 
as a minor component. Examples are the Woah and Tai prospects near 
T i l l e i Lake. 

2.(b) As above, w i t h molybdenite v e i n l e t s having a wider d i s t r i b u t i o n , 
p a r t i c u l a r l y associated as a "porphyry" type o v e r p r i n t on a sulphide 
poor skarn. Examples are the Logtung and Mt. Haskins prospects. 

Type 3. Lead-zinc, (accessory tungsten) Economically unimportant t o date. 
Examples are occurrences around the Mount B i l l i n g s b a t h o l i t h etc. 
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T y P e 4« Lead-zinc. (accessory tungsten § t i n ) Economically unimportant 
Examples are occurrences around Cassiar and Seagull t o date, 

b a t h o l i t h s etc. A*** h k i t 

Economic C h a r a c t e r i s t i c s 

The p r i n c i p a l tungsten deposits o f the northern C o r d i l l e r a compare favourably 
w i t h current producers o f other metals i n Canada. A review o f t h e i r status 
i s shown below. 

Deposit 

Cantung 

Mactung 

Size 
M. tons 

5.86 

30.00 

Grade 
%wo3 

1.64% 

0.90% 

Value/ton* Value/Deposit Status Econ.Category 

$203.36 

$111.60 

Logtung 100.00 

* Tungsten ore: 
** Includes molybdenum values. 

$1,191 b i l l 

$3,348 b i l l 

0.12% $ 16.80** $1,680 b i l l . 

65% W0„= $124/short ton u n i t o f 20 lbs 

Producer I I 

Prospective 
Producer I I 

Prospect. I l l 

$6.20 l b . 

T h e Cantung mine (Amax 65%, Dome 20%) was discovered i n the l a t e 1950's. 
I t was i n f a c t p r e v i o u s l y discovered by Kennco E x p l o r a t i o n who i n v e s t i g a t e d 
i t as a copper prospect - not r e a l i z i n g i t s high tungsten content! This f a c t 
was l a t e r revealed t o the prospecting syndicate who examined Kennco's d r i l l 
core w i t h a fl u o r e s c e n t lamp. Formerly an open-pit operation, i t i s now an 
underground operation a t 1,000 tons/day. P r o f i t f o r 1978 was $20 m i l l i o n . 
( I t s value/size equivalent i s a higher grade v a r i e t y o f the Campbell Red 
Lake gold mine.) 

The Mactung deposit (Amax 100%?) was discovered i n the e a r l y 1970's. I t 
i s l o c a t e d a few miles t o the n o r t h o f Hudson Bay's Tom (Pb-Zn-Ag) deposit 
on the Canol Road near the Yukon-N.W.T. border. C u r r e n t l y underground 
development and e x p l o r a t i o n i s underway on the deposit. I t i s reported 
t o be the l a r g e s t undeveloped tungsten deposit i n n o r t h America. Eventual 
production i s a c e r t a i n t y . ( I t s value/size equivalent i s the Mattagami Lake 
Zn-Cu-Ag mine.) 

The Logtung deposit (Amax option) was discovered i n 1976 using stream sediment 
geochemistry. The o r i g i n a l p r i n c i p a l s were members o f the C o r d i l l e r a n 
Engineering group. I t i s c u r r e n t l y being i n v e s t i g a t e d by Amax. I t i s located 
5 miles from the Alaska highway. ( I t s value/size equivalent i s the Granisle 
porphyry copper mine.) 
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Conclusions: 

(1) Economically s i g n i f i c a n t tungsten deposits occur i n the northern C o r d i l l e r a 
w i t h i n a g e o l o g i c a l environment g e n e r a l l y s i m i l a r t o t h a t which hosts lead-
z i n c - s i l v e r deposits i n a r g i l l i t e s . To date, the best deposits occur 
associated w i t h p y r r h o t i t e r i c h sulphide bodies c o n t a i n i n g accessory 
c h a l c o p y r i t e . 

(2) The r e c o g n i t i o n o f blue-white f l u o r e s c i n g s c h e e l i t e i s extremely d i f f i c u l t 
w i thout the use of a f l u o r e s c e n t lamp. Such equipment should be a v a i l a b l e 
i n the f i e l d and t e s t s done on rock m a t e r i a l suspected o f containing the 
metal. Analyses o f f l u o r e s c e n t samples should also be undertaken. 

(3) O p p o r t u n i t ies f o r j o i n t venture involvement i n tungsten search are 
probably a v a i l a b l e . This should be a c t i v e l y pursued and enquiries made 
as t o t h e i r a v a i l a b i l i t y f o r the 1980 f i e l d season. 
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Figure 2.1. Stratigraphic cross-section from Mackenzie Mountains into 
Selwyn Mountains, southeastern Selwyn Basin. Section C, excepting Road River 
and younger units is compiled from Blusson et al. (1968) and Fritz (pers. comm., 
1978). Numbers in brackets refer to map units of Blusson et al. (1968). Sections 
are composite and based on measured sections within the area specified. 
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NOTES REGARDING CORDILLERAN SEDIMENTS  

AUGUST 16, 1979 

Met and t a l k e d a t l e n g t h w i t h " A c t i n g Regional G e o l o g i s t , " Ruth L. De b i c k i 

- g e o l o g i s t by t r a i n i n g and experience. 

- t h r e e years i n Whitehorse. 

Husband i s r e g i o n a l manager f o r Inco. 

Discussed general amount o f work t h a t has been done. Geology - g e n e r a l l y 

o f d e p o s i t s . Important t h i n g s s a i d : 

Stream sediment geochemistry w i t h c a r e f u l a t t e n t i o n t o Ph i s best i n i t i a l 

t o o l . 

Experienced h e l i c o p t e r p i l o t s know where previous sample s i t e s were taken 

by pr e v i o u s surveys. 

Impression - a l o t o f ground gets covered, but unless c a r e f u l a t t e n t i o n 

i s p a i d t o a l l f e a t u r e s a good showing can be missed. 

No doubt t h a t the d e p o s i t s are r e l a t e d t o d i s t a n t v o l c a n i c a c t i v i t y f o r 

metal source. 

I n t e r e s t i n g t h a t t h e main occurrences l i e a t t h e Yukon/N.W.T. boundary. 

Also t h a t two o f t h e l a r g e s t tungsten deposits and the l a r g e s t lead-zinc 

d e p o s i t occurs almost i n a s t r a i g h t l i n e a t t h i s boundary. 

Pointed t o two l a r g e vague areas on map i n Selwyn ba s i n as good places 

t o e x p l o r e . 



AUGUST 17, 1979 

Met - Glen MacDonald, g e o l o g i s t f o r Noranda, Whitehorse. Had general 

t a l k about e x p l o r a t i o n i n t h e Yukon and the a v a i l a b i l i t y o f i n f a -

s t r u c t u r e . Discussed J o i n t Venture mode bu t n o t h i n g s p e c i f i c . 

Met - Cam O g i l v i e , Manager, Chamber o f Mines, Yukon. A f t e r d i s c u s s i o n 

on numerous t o p i c s , concluded t h a t t h e r e was no other lead t o f o l l o w . 

Did p l a n t concept t h a t GMCL was i n t e r e s t e d i n Yukon a c t i v i t i e s and t h a t , 

w h i l e no s p e c i f i c programs were decided on, we are open t o o p p o r t u n i t i e s . 

Met - Robert Hewton, Riocanex (and w i f e Barbara). Young, personable 

g e o l o g i s t , seems t o have a good f e e l f o r Yukon and B r i t i s h Columbia work. 

Met - Michael Marchand, PhD, IAjVA g e o l o g i s t . H e l p f u l sounding guy f o r 

f u t u r e geologic e v a l u a t i o n o f areas i n Yukon and n o r t h e r n B r i t i s h Columbia. 

Met and t a l k e d b r i e f l y w i t h Tom Schroeter o f B.C. Department o f Mines, 

Smithers, B.C. States he has a f i e l d t r i p meeting planned f o r 

September 20-21 out o f Smithers t h a t may be q u i t e v a l u a b l e t o a t t e n d . 

Needs more i n f o r m a t i o n t o evaluate. 

Had f i n a l chat w i t h A l Archer o f Archer, Cathro. Stated again t h a t they 

could have a g e o l o g i s t on t h e i r p a y r o l l prepare a program f o r our con

s i d e r a t i o n . Chap has done h i s t h e s i s on t h e Tom deposit and has worked 

on most o t h e r s . I s c u r r e n t l y working on new Circe d e p o s i t (apparently 

being c a l l e d a f t e r r i v e r nearby - Giague?. 

A l A r c h e r 1 s f e e l i n g i s t h a t , w i t h l a r g e deposits l i k e t h e Can T$#ig, 

Mac Tung, Howards Pass, Tom and Jason deposits o c c u r r i n g i n a r e s t r i c t e d 

geographic area, t h e r e c o u l d w e l l be more i n the v i c i n i t y . Get the 

impression t h a t f r i n g e work on t h e b e l t may not have been i n t e n s e o r 

s o p h i s t i c a t e d enough t o p r o p e r l y evaluate t h e ground. 



AUGUST 18, 1979 

E v a l u a t i o n o f impressions on the Whitehorse i n f o r m a t i o n . 

Bets i n t h e Yukon s t i l l remain good. Where huge dep o s i t s occur, t h e r e 

could w e l l be o t h e r s . The permissive geology covers a huge area, 

but t h e prospects appear t o occur on the extreme east side o f t h e b a s i n . 

The area a d j o i n i n g , between and on s t r i k e o f t h e known occurrences, 

may w e l l warrant i n t e n s i v e p r o s p e c t i n g . The key method o f e x p l o r a t i o n 

i s stream s i l t sampling paying c a r e f u l a t t e n t i o n t o Ph. Metals other 

than z i n c should be used as screens. Most shale has zinc and can run 

up t o 1% f o r m i l e s . Some value may e x i s t i n l o o k i n g f o r K i l l patches. 

Over t h e Howards Pass th e area i s so l a r g e t h a t i t was not a t f i r s t 

recognized. I n t r e e d areas a metal d e p o s i t may be evidenced by a gra

d a t i o n from h e a l t h y t r e e s through stunted growth t o a c t u a l barren ground 

where n o t h i n g grows over m i n e r a l i z e d rocks. 

The green moss t h a t has a d i s t i n c t t o l e r a n c e f o r zinc i s a l s o a key 

i n d i c a t o r t h a t can be observed i n J u l y and August. 

Zinc Z£p i s a l s o a prime t o o l i n e x p l o r a t i o n . 

There are a l s o areas where the topography and drainage are such t h a t 

stream sediments do n o t get good coverage o f the f o r m a t i o n s . One would 

need t o do r o c k sampling i n t h i s t ype o f t e r r a i n . 

Note - according t o A l Archer, the stream s i l t sampling can o n l y be 

done on south f a c i n g slopes. North f a c i n g slopes have i n t e r m i t t e n t 

permafrost and, t h e r e f o r e , no movement o f metal i n t h e s o i l t o enhance 

the geochemical anomaly. This would be c o r r e c t i f t h e present s o i l 

cover has always been f r o z e n . I f the s o i l s had been subjected t o a 

l e n g t h y warm s p e l l p r i o r t o being i n v o l v e d i n t h e i r present permafrost 

c o n d i t i o n , one could p o s s i b l y have a " f r o z e n " anomaly. 



I n t he east e r n b a r r e n lands, I b e l i e v e t h e r e i s some room t o suspect 

t h a t warmer c l i m a t e s succeeded the r e t r e a t i n g g l a c i e r s . Need t o check 

permafrost h i s t o r y o f Yukon. However, i t would appear t h a t n o r t h 

slope sediments have not been explored. 

AUGUST 21, 1979 

Met w i t h R. W. Stevenson, Vice-President and Western Manager o f Kennco, 

and R u s s e l l C. Babcock, J u n i o r Vice-President, Bear Creek Mining 

Company, Spokane. 

The main t o p i c was expansion o f Kennco - mainly i n western Canada where 

they have a huge data base and a nucleus o f an e x p l o r a t i o n group. 

They a r e c u r r e n t l y c o n s i d e r i n g ways and means and sound amenable t o 

j o i n t v e n t u r e p o s s i b i l i t i e s . Discussed types o f metal searches and 

l e f t door open t o consider any r e a l venture o p p o r t u n i t i e s . 

W rite l e t t e r t o R.W.S. s t a t i n g t h a t a f t e r our conversation would l i k e 

t o r e i t e r a t e t h a t j o i n t v e n t u re p o s s i b i l i t i e s were discussed i n Toronto 

and met f a v o u r a b l e response. Question of operator l e f t open. 
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X — R A Y A S S A Y L A B O R A T O R I E S 

LIMITED 

1885 LESLIE STREET, DON MILLS, ONTARIO M3B 3 J 4 

C E R T I F I C A T E O F A I M A L Y S X & 

TO: GULF MINERALS CANADA LIMITED, 
ATTN: R. K. GERMUNDSON, 
110 YONGE ST. , SUITE 1400, 
TORONTO, ONTARIO. 
M5C 1T4 

7 ROCKS SUBMITTED ON 3-AUG-7? 

WERE ANALYSED AS FOLLOWS: 

J'̂'̂JI ^s^^ ^l*uJ& IIĴL ̂CI**!** lEiiiii" «• tltttWiM **PM**̂  TF 

HG 
UNITS 
PPB 

METHOD 
WET 

DETECTION L I M I T 
10. 000 

X-RAY ASSAY LABORATORIES LIMITED 

DATE 15-AUG-79 

J. H. OPDEBEECK 
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H-l 
H-2 
H-3 

T~B1 
T-Cl 
T-Dl 

H6 PPB 

2400 
110 

17000 
3700 
200 

32000 
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1885 LESLIE STREET, DON MILLS, ONTARIO MSB 3J4 

C E R T I F I C A T E O F A N A L . Y S I S 

TO: GULF MINERALS CANADA LIMITED, 
ATTN: R. K. GERMUNDSON, 
110 YONGE ST. , SUITE 1400, 
TORONTO, ONTARIO. 
M5C 1T4 

7 ROCKS SUBMITTED ON 3-AUG-79 

WERE ANALYSED AS FOLLOWS: 

HG 
UNITS 
PPB 

METHOD 
WET 

DETECTION L I M I T 
10. 000 

X-RAY ASSAY LABORATORIES LIMITED 

DATE 15-AUG-79 
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SAMPLE HG PPB 

H-l 2400 
H-2 110 
H-3 17000 
T-Al 3700 
T-Bl 200 
T-Cl 32000 
T-Dl 60 



X - R A Y A S S A Y L A B O R A T O R I E S 

LIMITED 

1885 LESLIE STREET, DON MILLS, ONTARIO MSB 3 J 4 

C E R T I F I C A T E O F A N A L Y S I S 

TO: GULF MINERALS CANADA LIMITED, 
ATTN: a K. OERMUNDSON, 
110 YONGE ST. , SUITE 1400, 
TORONTO, ONTARIO, 
M5C 1T4 

7 ROCKS SUBMITTED ON 3-AU0-79 

WERE ANALYSED AS FOLLOWS: 

I IM V O I C E NO.. 5 2 3 4 

HG 
UNITS 
PPB 

METHOD DETECTION L I M I T 
10, 000 

X-RAY ASSAY LABORATORIES LIMITED 

DATE 15-AU0-79 CERTIFIED BY 
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SAMPLE HG PPB 

H-2 
H-3 
T-M 
T-Bl 
T-Ci 

no 
17000 
3700 
200 

32000 
60 



45 L E S M I L L R O A D 

L I M I T E D 

D O N M I L L S O N T A R I O M 3 B 2T8 445-5755 

NO. 52 34 P A G E 1 o f 3 

T O. G u l f M i n e r a l s Canada L i m i t e d 
A t t n : R. K. Germundson 
110 Yonge S t . , S u i t e 1400 
T o r o n t o , O n t a r i o 
M5C 1T4 

R E C E I V E D A u g u s t 3, 1979 I N V O I C E NO. 5234 

S A M P L E ( S ) O F 7 r o c k S U B M I T T E D T O U S SHOW R E S U L T S A S F O L L O W S : 

E l e m e n t Sens* C o n c e n t r a t i o n 
H-1 H-2 H-3 

A n t i m o n y ( 4 ) ND ND ND 
A r s e n i c ( 4 ) ND ND ND 
B e r y l l i u m ( 2 ) ND FT ND 
B i s m u t h ( 2 ) ND ND ND 
Cadmium ( 4 ) TL ND TL 
C e r i u m ( 5 ) ND ND ND 
Columbium ( 4 ) ND ND ND 
Chromium ( 4 ) T T ND 
C o b a l t ( 3 ) ND ND ND 
Copper ( 1 ) T FT FT 
G a l l i u m ( 2 ) ND FT ND 
Germanium ( 1 ) ND ND ND 
I r o n ( 2 ) L L L 
Le a d ( 2 ) H T MH 
L i t h i u m ( 4 ) ND ND ND 

E l e m e n t Sens* C o n c e n t r a t i o n 
H-1 H-2 H-3 

Manganese ( 1 ) T FT T 
M e r c u r y ( 4 ) ND ND ND 
Molybdenum ( 3 ) ND FT FT 
N i c k e l ( 1 ) FT FT FT 
S i l v e r ( 1 ) FT ND FT 

T a n t a l u m ( 5 ) ND ND ND 

T h o r i u m ( 3 ) ND ND ND 

T i n ( 2 ) ND FT ND 

T i t a n i u m ( 2 ) ND LM ND 

T u n g s t e n ( 4 ) ND ND ND 

U r a n i u m ( 3 ) ND ND ND 

Vanadium ( 2 ) T TL FT 

Y t t r i u m . ( 3 ) ND ND ND 

Z i n c ( 4 ) H TL H 

Z i r c o n i u m ( 4 ) ND ND ND 

LEGEND 

Key To Symbols * S e n s i t i v i t y 
( l i m i t o f d e t e c t i o n ) 

H - 1 0 % p l u s L - 0 . 1 - 1 % 1 - 0.0005- 0 . 0 0 1 % 

MH - 5-15% TL - 0.05-0.5% 2- 0 . 0 0 1 - 0.005% 
M - 1-10% T - 0 . 0 1 - 0 . 1 % 3- 0.005- 0 . 0 1 % 

LM - 0.5-5% FT - 0 . 0 1 % o r l e s s 4- 0.01 - 0.05% 

ND - No t d e t e c t e d 5- 0.05 - 0 . 1 % 

N o t e ; B e t t e r s e n s i t i v i t i e s c a n be o b t a i n e d w i t h s p e c i a l 
t e c h n i q u e s , i f and when r e q u i r e d . 

X - R A Y A S S A Y L A B O R A T O R I E S L I M I T E D 

D A T E A u g u s t 17, 1979 
C E R T I F I E D B Y 

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



45 L E S M I L L R O A D 

L I M I T E D 

D O N M I L L S O N T A R I O M3B 2T8 445-5755 

C e r t i f i c a t e of Jkmtymz 

NO. 52 34 P A G E 2 o f 3 

T O. G u l f M i n e r a l s Canada L i m i t e d 
A t t n : R. K. Germundson 
110 Yonge S t . , S u i t e 1400 
T o r o n t o , O n t a r i o 
M5C 1T4 

R E C E I V E D A u g u s t 3, 1979 I N V O I C E NO. 5234 

S A M P L E ( S ) O F 7 rOCk S U B M I T T E D T O U S SHOW R E S U L T S A S F O L L O W S : 

E l e m e n t S ens* C o n c e n t r a t i o n E l e m e n t Sens* C o n c e n t r a t i o n 
T - A l T - B l T - C l T - A l T - B l T - C l 

A n t i m o n y ( 4 ) ND ND ND Manganese ( 1 ) FT FT ND 
A r s e n i c ( 4 ) ND ND ND M e r c u r y ( 4 ) ND ND ND 
B e r y l l i u m ( 2 ) ND FT ND Molybdenum ( 3 ) FT FT ND 
B i s m u t h ( 2 ) ND ND ND N i c k e l ( 1 ) FT FT ND 
Cadmium ( 4 ) T ND TL S i l v e r ( 1 ) FT ND T 
Ce r i u m ( 5 ) ND ND ND T a n t a l u m ( 5 ) ND ND ND 
Columbium ( 4 ) ND ND ND T h o r i u m ( 3 ) ND ND ND 
Chromium ( 4 ) T T ND T i n ( 2 ) FT FT FT 
C o b a l t ( 3 ) ND ND ND T i t a n i u m ( 2 ) T LM ND 
Copper ( 1 ) T FT FT T u n g s t e n ( 4 ) ND ND ND 
G a l l i u m ( 2 ) FT FT FT U r a n i u m ( 3 ) ND ND ND 
Germanium ( 1 ) FT ND FT Vanadium ( 2 ) FT T FT 
I r o n ( 2 ) M LM L Y t t r i u m ( 3 ) ND ND ND 
Lead ( 2 ) LM FT H Z i n c ( 4 ) H ND H 
L i t h i u m ( 4 ) ND ND ND Z i r c o n i u m ( 4 ) ND T ND 

LEGEND 

Key To Symbols 

H - 1 0 % p l u s L - 0 . 1 - 1 % 
MH - 5-15% TL - 0.05-0.5% 
M - 1-10% T - 0 . 0 1 - 0 . 1 % 

LM - 0.5-5% FT - 0 . 0 1 % o r l e s s 
ND - N o t d e t e c t e d 

* S e n s i t i v i t y 
( l i m i t o f d e t e c t i o n ) 

1 - 0 . 0 0 0 5 - 0 . 0 0 1 % 
2- 0.001-0.005% 
3- 0.005- 0 . 0 1 % 
4- 0.01 - 0.05% 
5- 0 . 0 5 - 0 . 1 % 

N o t e : B e t t e r s e n s i t i v i t i e s c a n be o b t a i n e d w i t h s p e c i a l 
t e c h n i q u e s , i f and when r e q u i r e d . 

X - R A Y A S S A Y L A B O R A T O R I E S L I M I T E D 

D A T E A u g u s t 17, 1979 
C E R T I F I E D B Y 

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



45 L E S M I L L i R O A D 

L I M I T E D 

D O N M I L L S O N T A R I O M 3 B 2T8 445-5755 

C e r t i f i c a t e of J V n d j m i * 

NO. 52 34 P A G E 3 o f 3 

T 0 - G u l f M i n e r a l s Canada L i m i t e d 
A t t n : R. K. Germundson 
110 Yonge S t r e e t , S u i t e 1400 
T o r o n t o , O n t a r i o 
M5C 1T4 

R E C E I V E D A u g u s t 3, 1979 I N V O I C E NO. 5 2 3 4 

S A M P L E ( S ) O F 7 r o c k S U B M I T T E D T O U S SHOW R E S U L T S A S F O L L O W S : 

E l e m e n t Sens* C o n c e n t r a t i o n 
T - D l 

E l e m e n t Sens* C o n c e n t r a t i o n 
T - D l 

A n t i m o n y ( 4 ) ND Manganese ( 1 ) T 
A r s e n i c ( 4 ) ND M e r c u r y ( 4 ) ND 
B e r y l l i u m ( 2 ) FT Molybdenum ( 3 ) FT 
B i s m u t h ( 2 ) ND N i c k e l ( 1 ) FT 
Cadmium ( 4 ) ND S i l v e r ( 1 ) ND 
C e r i u m ( 5 ) ND T a n t a l u m ( 5 ) ND 
Columbium ( 4 ) ND T h o r i u m ( 3 ) ND 
Chromium ( 4 ) T T i n ( 2 ) FT 
C o b a l t ( 3 ) ND T i t a n i u m ( 2 ) L 
Copper ( 1 ) T T u n g s t e n ( 4 ) ND 
G a l l i u m ( 2 ) FT U r a n i u m ( 3 ) ND 
Germanium ( 1 ) ND Vanadium ( 2 ) T 
I r o n ( 2 ) M Y t t r i u m ( 3 ) ND 
Lead ( 2 ) FT Z i n c ( 4 ) T 
L i t h i u m ( 4 ) ND Z i r c o n i u m ( 4 ) ND 

LEGEND 

Key To Symbols * S e n s i t i v i t y 
( l i m i t o f d e t e c t i o n ) 

H - 1 0 % p l u s L - 0 . 1 - 1 % 1 - 0.0005- 0 . 0 0 1 % 
MH - 5-15% TL -- 0.05-0.5% 2- 0 . 0 0 1 - 0.005% 
M - 1-10% T - 0 . 0 1 - 0 . 1 % 3 - 0.005- 0 . 0 1 % 

LM - 0.5-5% FT - 0 . 0 1 % o r l e s s 4- 0.01 - 0.05% 

ND - N o t d e t e c t e d 5- 0.05 - 0 . 1 % 

N o t e : B e t t e r s e n s i t i v i t i e s c a n be o b t a i n e d w i t h s p e c i a l 
t e c h n i q u e s , i f and when r e q u i r e d . 

X - R A Y A S S A Y L A B O R A T O R I E S L I M I T E D 

D A T E 
A u g u s t 17, 1979 C E R T I F I E D B Y * 

A S S A Y F R S A N A I. Y T T C : A T. f. H F. M T S T S SPF. C T R O n R A P H E R S 



L I M I T E D 

45 L E S M I L L R O A D D O N M I L L S O N T A R I O M3B 2 T 8 445-5755 

C e r t i f i c a t e a f j V n a l g s i g 

NO. 5234 P A G E 1 o f 3 

T 0 G u l f M i n e r a l s Canada L i m i t e d 
A t t n : R. K. Gerraundson 
110 Yonge S t . , S u i t e 1400 
T o r o n t o , O n t a r i o 
M5C 1T4 

R E C E I V E D A u g u s t 3, 1979 I N V O I C E NO. 5234 

S A M P L E ( S ) O F ^ rOCk S U B M I T T E D T O U S SHOW R E S U L T S A S F O L L O W S : 

E l e m e n t Sens* C o n c e n t r a t i o n 
H-1 H-2 H-3 

Antimony- ( 4 ) ND ND ND 
A r s e n i c ( 4 ) ND ND ND 
B e r y l l i u m ( 2 ) ND FT ND 
B i s m u t h ( 2 ) ND ND ND 
Cadmium ( 4 ) TL ND TL 
C e r i u m ( 5 ) ND ND ND 
Columbium ( 4 ) ND ND ND 
Chromium ( 4 ) T T ND 
C o b a l t ( 3 ) ND ND ND 
Copper ( 1 ) T FT FT 
G a l l i u m ( 2 ) ND FT ND 
Germanium ( 1 ) ND ND ND 
I r o n ( 2 ) L L L 
Le ad ( 2 ) H T MH 
L i t h i u m ( 4 ) ND ND ND 

E l e m e n t Sens* C o n c e n t r a t i o n 
H-1 H-2 H-3 

Manganese ( 1 ) T FT T 
M e r c u r y ( 4 ) ND ND ND 
Molybdenum ( 3 ) ND FT FT 
N i c k e l ( 1 ) FT FT FT 
S i l v e r ( 1 ) FT ND FT 
T a n t a l u m ( 5 ) ND ND ND 
T h o r i u m ( 3 ) ND ND ND 
T i n ( 2 ) ND FT ND 

T i t a n i u m ( 2 ) ND LM ND 

T u n g s t e n ( 4 ) ND ND ND 

U r a n i u m ( 3 ) ND ND ND 

Vanadium ( 2 ) T TL FT 

Y t t r i u m ( 3 ) ND ND ND 

Z i n c ( 4 ) H TL H 

Z i r c o n i u m ( 4 ) ND ND ND 

LEGEND 

Key To Symbols ^ * S e n s i t i v i t y 
( l i m i t o f d e t e c t i o n ) 

H - 1 0 % p l u s L - 0 . 1 - 1 % 1 - 0.0005- 0 . 0 0 1 % 
MH - 5-15% TL - 0.05-0.5% 2- 0 . 0 0 1 - 0.005% 
M - 1-10% T - 0 . 0 1 - 0 . 1 % 3- 0.005- 0 . 0 1 % 

LM - 0.5-5% FT - 0 . 0 1 % o r l e s s 4- 0.01 - 0.05% 
ND - N o t d e t e c t e d 5- 0.05 - 0 . 1 % 

N o t e ; B e t t e r s e n s i t i v i t i e s c a n be o b t a i n e d w i t h s p e c i a l 
t e c h n i q u e s , i f and when r e q u i r e d . 

X - R A Y A S S A Y L A B O R A T O R I E S L I M I T E D 

D A T E A u g u s t 1 7 , 1979 C E R T I F I E D B Y f ^ - y -

AMATVTTr -AT . PHR MISTS - S P E C T R O G R A P H E R S 



45 L E S M I L i L R O A D 

L I M I T E D 

D O N M I L L S O N T A R I O M 3 B 2T8 445-5755 

C e r t i f i c a t e xrf ^ A n a l g g j g 

N 0 5 2 3 4 

T O. G u l f M i n e r a l s Canada L i m i t e d 
A t t n : R. K. Germundson 
110 Yonge S t . , S u i t e 1400 
T o r o n t o , O n t a r i o 
M5C 1T4 

P A G E 2 O f 3 

R E C E I V E D A u g u s t 3 , 1979 

S A M P L E ( S ) O F 1 r O C k 

I N V O I C E NO. 5 2 3 4 

S U B M I T T E D T O U S SHOW R E S U L T S A S F O L L O W S : 

E l e m e n t S e n s * C o n c e n t r a t i o n E l e m e n t Sens* S o n s e n t r a t i o n 

T - A l T - B l T - C l 
A n t i m o n y ( 4 ) ND ND ND Manganese 

A r s e n i c ( 4 ) ND ND ND M e r c u r y 

B e r y l l i u m 
B i s m u t h 

( 2 ) 
( 2 ) 

ND 
ND 

FT 
ND 

ND 
ND 

Molybdenum 
N i c k e l 

Cadmium ( 4 ) T ND TL S i l v e r 

C e r i um ( 5 ) ND ND ND T a n t a l u m 

Columbium ( 4 ) ND ND ND T h o r i u m 

Chromium ( 4 ) T T ND T i n 

C o b a l t ( 3 ) ND ND ND T i t a n i u m 

Copper ( 1 ) T FT FT T u n g s t e n 

G a l l i u m ( 2 ) FT FT FT U r a n i u m 

Germanium ( 1 ) FT ND FT Vanadium 

I r o n ( 2 ) M LM L Y t t r i u m 

Lead ( 2 ) LM FT H Z i n c 

L i t h i u m ( 4 ) ND ND ND Z i r c o n i u m 

( 1 ) 
( 4 ) 
( 3 ) 
( 1 ) 
( 1 ) 
( 5 ) 
( 3 ) 
( 2 ) 
( 2 ) 
( 4 ) 
( 3 ) 
( 2 ) 
( 3 ) 
( 4 ) 
( 4 ) 

T - A l T - B l T - C l 
FT FT ND 
ND ND !>7D 
FT FT ND 
FT FT ND 
FT ND T 
ND ND ND 
ND ND ND 
FT FT FT 
T LM ND 
ND ND ND 
ND ND ND 
FT T FT 
ND ND ND 
H ND H 
ND T ND 

LEGEND 

Key To Symbols 

H - 1 0 % p l u s L - 0 . 1 - 1 % 
MH - 5-15% TL - 0.05-0.5% 
M - 1-10% T - 0 . 0 1 - 0 . 1 % 

LM - 0.5-5% FT - 0 . 0 1 % o r l e s s 
ND - N o t d e t e c t e d 

* S e n s i t i v i t y 
( l i m i t o f d e t e c t i o n ) 

1 - 0 . 0 0 0 5 - 0 . 0 0 1 % 
2- 0.001-0.005% 
3- 0.005- 0 . 0 1 % 
4- 0.01 - 0.05% 
5- 0 . 0 5 - 0 . 1 % 

N o t e : B e t t e r s e n s i t i v i t i e s c a n be o b t a i n e d w i t h s p e c i a l 
t e c h n i q u e s , i f and when r e q u i r e d . 

X - R A Y A S S A Y L A B O R A T O R I E S L I M I T E D 

D A T E A u g u s t 17, 1979 
C E R T I F I E D B Y 

A N A T. V T T r A T. C H E M I S T S - S P E C T R O G R A P H E R S 



45 L E S M I L L i R O A D 

L I M I T E D 

D O N M I L L S O N T A R I O M3B 2T8 445-5755 

C e r t i f i c a t e of Jkmtymz 

NO. 52 34 P A G E 3 o f 3 

T O. G u l f M i n e r a l s Canada L i m i t e d 
A t t n : R. K. Germundson 
11$ Yonge S t r e e t , Sikmte 1400 
T o r o n t o , O n t a r i o 
M5C 1T4 

R E C E I V E D A u g u s t 3, 1979 I N V O I C E NO. 5234 

S A M P L E ( S ) O F 7 rOCk S U B M I T T E D T O U S SHOW R E S U L T S A S F O L L O W S : 

E l e m e n t Sens* C o n c e n t r a t i o n 
T - D l 

A n t i m o n y ( 4 ) ND 
A r s e n i c ( 4 ) ND 
B e r y l l i u m ( 2 ) FT 
B i s m u t h ( 2 ) ND 
Cadmium ( 4 ) ND 
C e r i u m ( 5 ) ND 
Columbium ( 4 ) ND 
Chromium ( 4 ) T 
C o b a l t ( 3 ) ND 
Copper ( 1 ) T 
G a l l i u m ( 2 ) FT 
Germanium ( 1 ) ND 
I r o n ( 2 ) M 
Lead ( 2 ) FT 
L i t h i u m ( 4 ) ND 

E l e m e n t Sens* C o n c e n t r a t i o n 
T - D l 

Manganese ( 1 ) T 
M e r c u r y ( 4 ) ND 
Molybdenum ( 3 ) FT 
N i c k e l ( 1 ) FT 
S i l v e r ( 1 ) ND 

T a n t a l u m ( 5 ) ND 

T h o r i u m ( 3 ) ND 

T i n ( 2 ) FT 

T i t a n i u m ( 2 ) L 

T u n g s t e n ( 4 ) ND 

U r a n i u m ( 3 ) ND 

Vanad i u m ( 2 ) T 

Y t t r i u m ( 3 ) ND 

Z i n c ( 4 ) T 

Z i r c o n i u m ( 4 ) ND 

LEGEND 

Key To Symbols 

H - 1 0 % p l u s L - 0 . 1 - 1 % 
MH - 5-15% TL - 0.05-0.5% 
M - 1-10% T - 0 . 0 1 - 0 . 1 % 

LM - 0.5-5% FT - 0 . 0 1 % o r l e s s 
ND - N o t d e t e c t e d 

* S e n s i t i v i t y 
( l i m i t o f d e t e c t i o n ) 

1 - 0 . 0 0 0 5 - 0 . 0 0 1 % 
2- 0.001-0.005% 
3- 0.005- 0 . 0 1 % 
4- 0.01 - 0.05% 
5- 0 . 0 5 - 0 . 1 % 

N o t e : B e t t e r s e n s i t i v i t i e s can be o b t a i n e d w i t h s p e c i a l 
t e c h n i q u e s , i f and when r e q u i r e d . 

X - R A Y A S S A Y L A B O R A T O R I E S L I M I T E D 

D A T E 
A u g u s t 1 7 , 1979 C E R T I F I E D B Y 

/-UTTMTQTC: _ S P E C T R O G R A P H E R S 



X F£ ft V r ft£>-E»ft V" L A B O R A T O R I E E S 

LIMITED 

1885 LESLIE STREET, DON MILLS, ONTARIO MSB 3J4 

C E R T I F I C ft T~ IE.' OF 1" ft IM ft L_ V S 'J "S 

I N V O I C E REEF".. F I L E 1 7 7 2 - P * - * * 

TO: GULF MINERALS CANADA LIMITED, 
ATTN: W. THOMPSON, 
110 YONGE ST. , SUITE 1400, 
TORONTO, ONTARIO. 
M5C 1T4 

7 PULPS ON HAND SUBMITTED ON 23-AUG-79 

WERE ANALYSED AS FOLLOWS: 

UNITS METHOD DETECTION ! 
c "/ NA 0. 010 
V X XRF 0. 010 
CU "/' XRF 0. 010 
ZN X XRF 0. 010 
AG OZ/TON FA 0. 200 
BA % VDC 

ArVr 
0. 010 

PB X XRF 0. 010 

X-RAY ASSAY LABORATORIES,LIMIT 



X-RAY ASSAY LABORATORIES 20-SEP-79 INVOICE 

SAMPLE C % V % at % ZN I 

5569 REF. F I L E 1772-P4 -PAGE 1 

A8 OZ/TON BA % PB X 

H-i 5.69 0.01 TRACE 21.2 0.30 TRACE 18.7 

H-2 1.72 0.14 0.01 0.05 TRACE 0.06 0.10 

H-3 6.10 TRACE 0.01 28.3 TRACE 0.01 16.7 

T-Al 3.33 NIL 0. 01 7.14 1.76 36.6 2.62 

T-Bl 0.93 0.03 0.01 0.01 TRACE 1.16 0.02 

T-Cl 0.07 NIL NIL 13.8 4.38 36.0 10.5 

T-Dl NSS NSS 0.02 0.01 TRACE 0.47 0.01 

NSS • - NOT SUFFICIENT SAMPLE 



X — F E A Y A S S A Y L A B O R A T O R I E © 

LIMITED 

1883 LESLIE STREET, DON MILLS, ONTARIO MSB 3J4 

C E R T I F I C A T E O F A N A L Y S I S 

I N V O I C E S S 6 9 R E F . F I L E I irzri2L 

TO: GULF MINERALS CANADA LIMITED* 
ATTN: W. THOMPSON* 
110 YONGE ST. , SUITE 1400, 
TORONTO, ONTARIO. 
M5C I T 4 

7 PULPS ON HAND SUBMITTED ON 23-AUG-79 

WERE ANALYSED AS FOLLOWS: 

UNITS METHOD DETECTION L I M I T 

c % NA 0. 010 

V XRF 0. 010 

CU % XRF 0. 010 

ZN 7. XRF 0. 010 

AG OZ/TON FA 0. 200 

BA X XRF 0. 010 

PB % XRF 0. 010 

DATE 20-SEP-79 

X-RAY ASSAY LABORA 

CERTIFIED BY . . ,i 



X-RAY ASSAY LABORATORIES 20-SEP-79 INVOICE 5569 REF. F I L E 1772-P4 PAGE 1 

SAMPLE C % VX CU X mi AG OZ/TON BA % m % 
5.69 0.01 TRACE 21.2 0.30 TRACE 18.7 

1.72 0.14 0,01 0.05 TRACE 0.06 0.10 

Hh3 6.10 TRACE 0.01 m a TRACE 0.01 16.7 

T-Al 3.33 NIL 0.01 7.14 176 36.6 162 

T-Bi 0.93 0.03 0,01 0.01 TRACE 1.16 0.02 

T-Cl 0.07 NIL NIL 13.8 4.38 36.0 10.5 

T-Bl NSS NSS 0.02 0.01 TRACE 0.47 0.01 

NSS - NOT SUFFICIENT SAMPLE 
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PROJECT: CORDILLERAN SEDIMENTS 

CONCEPT: 

Search f o r shale hosted Pb-Zn (Ag-Ba) deposits i n the Selwyn Basin and 
eastern c o r d i l l e r a o f the Yukon T e r r i t o r i e s and B r i t i s h Columbia. 

M e t a l l i f e r o u s hydrothermal s o l u t i o n s become mob i l i z e d by a bu r i e d heat 
source ( v o l c a n i c , d i a g e n e t i c ) and these s o l u t i o n s are tra n s p o r t e d along 
"hinge l i n e s " and deposited i n s t r u c t u r a l or s t r a t i g r a p h i c t r a p s . Graben 
s t r u c t u r e s , c r e a t i n g mini-basins, provide favourable environments f o r 
the d e p o s i t i o n o f these deposit types. Barium, i r o n , s i l i c o n , mercury, 
and vanadium, e t c . are v a r i o u s l y associated w i t h the deposits. 

1976: G.D.J. Boldy v i s i t e d the deposits i n the A n v i l D i s t r i c t and 

proposed a program t o search f o r s t r a t i f o r m base metal deposits 
i n the n o r t h e r n c o r d i l l e r a . 

1979: G.D.J. Boldy and R.K. Germundson v i s i t e d the Tom and Howards Pass 
depo s i t s f o l l o w e d by assessment research i n Vancouver. 

STATUS: 

1980 F i e l d Program. 

The i n i t i a l reconnaissance program w i l l include h e l i c o p t e r supported stream 
sediment geochemical sampling, prospecting and mapping o f areas o f 
favourable geology, d e t a i l e d e v a l u a t i o n o f a l l known showings i n the areas 
o f i n t e r e s t and e v a l u a t i o n o f a l l p r o p e r t i e s s o l i c i t e d w h i l e i n the f i e l d . 

Four areas have been chosen f o r the i n i t i a l reconnaissance program. 

i B arkerville-Quesnel Lake, B.C. 
i i Sheldon Lakes area, Y.T. 
i i i Watson Lake area, Y.T./B.C. 
i v Kechika area, B.C. 

A crew o f 6 people, not i n c l u d i n g h e l i c o p t e r crew, and a budget o f $220,000.00 
w i l l be r e q u i r e d f o r t h i s f i e l d program. 

TD: j s T. D i l l o n 
Feb. 11, 1980 f \ 

MODEL: 

HISTORY: 
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X - R A Y A S S A Y L A B O R A T O R I E S 

45 L E S M I L L R O A D 

L I M I T E D 

D O N M I L L S O N T A R I O M 3 B 2T8 

NO. 4 2 0 9 - 7 P A G E 

445-5755 

T O . G U L F M I N E R A L S C D A L I M I T E D 

S u i t e 1 4 0 0 , 1 1 0 Y o n g e S t . , 

T O R O N T O , O n t . 

M 5 C 1 T 4 

A t t n : P a u l B e c k 

R E C E I V E D J A N . 1 2 / 7 9 

S A M P L E ( S ) O P 4 r o c k 

I N V O I C E NO . 4 2 0 9 - 7 

S U B M I T T E D T O U S SHOW R E S U L T S A S F O L L O W S : 

S a m p l e % Z n %Pb F - p p m C u p p m S r p p m A g p p m C d p p n 

^ 7 9 - 1 7 . 2 5 t r a c e 1 3 0 1 0 5 0 X 2 1 5 

1 ^ r ~ 2 1 0 . 7 5 . 9 4 1 3 0 1 6 1 0 X 3 2 0 

4 . 8 0 0 . 1 3 1 5 0 1 8 3 0 4 5 8 0 

*7,* h ^ - 7 9 - 4 2 1 . 7 3 9 . 0 1 1 0 6 8 1 0 7 6 1 2 0 0 

S a m p l e B a p p m Wppm H g p p b 

7 9 - 1 5 0 X 5 5 0 

2 5 0 X 3 0 

3 X X 4 0 

7 9 - 4 X X 1 4 0 

N o t e : x l e s s t h a n l p p m A g 

2 0 p p m W 

5 0 p p m B a 

X - R A Y A S S A Y L A B O R A T O R I E S L I M I T E D 

D A T E 
F e b . 1 / 7 9 . C E R T I F I E D B Y 



L I M I T E D 

45 L E S M I L L R O A D D O N M I L L S O N T A R I O M3B 2 T 8 445-5755 

C e r t i f i c a t e r r f ^ml^sxs 

NO. 4 3 5 3 P A G E 

T O . G U L F M I N E R A L S C D A L I M I T E D 

S u i t e 1 4 0 0 , 1 1 0 Y o n g e S t . , 

T O R O N T O , O n t . 
M 5 C 1 T 4 J ^ t t n j _ P a u l _ B e c k 

R E C E I V E D J a n . 3 1 / 7 9 I N V O I C E NO . 4 3 5 3 

S A M P L E ( S ) O P 1 r O C k S U B M I T T E D T O U S SHOW R E S U L T S A S F O L L O W S : 

S a m p l e % F - C u p p m % Z n A g p p m S r p p m % B a W p p m 

7 9 - 5 2 3 5 6 0 . 4 3 1 0 1 5 3 0 2 1 . 2 x 

S a m p l e C d p p m H g p p m %Pb 

7 9 - 5 2 . 2 . 8 4 . 2 3 

N o t e : x l e s s t h e n 1 0 p p m W 



X X RRRRR A 
XX XX RR RR AAA 
XX XX RR RR AA AA 
XXX ' RR RR AA AA 
XXX RRRRR AAAAAAA 

XX XX RR RR AA AA 
XX XX RR RR AA AA 
X X RR R AA AA 

MAJOR ELEMENTS 

G U L F M I N E R A L S 

T O T A L I R O N REPORTED AS FEO 
THE C O N T R I B U T I O N OF T O T A L I R O N TO THE SUM 
I S C A L C U L A T E D AS F E 2 0 3 

REPORT NO. 4 2 1 0 - 3 3 1 - J A N - 7 9 

S AMPLES R E C E I V E D FROM P. BECK 



3 1 - J A M - 7 9 X-RAY ASSAY L A B O R A T O R I E S 

SAMPLE SI02 AL203 CfiO HGO NA20 K20 FEO HMO TI02 P205 L. 0.1. SUH FE/HG K'/K+NA 

^ ¥ T - i 2.42 0.74 56.0 39.7 0.00 0.19 0.69 0.16 0.06 0.04 33.52 78.9 0.02 1.00 

+ + + + * INSUFFICIENT S I L I C A IN THIS SAMPLE 
ALTERED i 0. 2. -2. -2, 0, 2> 0* 0> 0. O)SUH(-FE)- 6 

r ^ 7 9-2 1.47 0.58 30.9 8.18 0.82 0.11 57.9 0.04 0.04 0.01 19.27 66.2 7.08 0.12 

+++++ INSUFFICIENT S I L I C A I N THIS SAMPLE 
SJERJ { 0, 0J -2.-1. 2. 0. 0* 0. 0. 0)SUH(-F£)= 4 

^ i % 2 8? 1.10 54.8 39.6 0.00 0.17 1.21 0.17 0.06 0.02 37.15 84.9 0.03 1.00 

'!> +4-4-4-4- INSUFFICIENT S I L I C A IN THIS SAMPLE 
ALTERED i 0. 2.-2.-2. 0. 2. 0. 0. 0. 0>SWK-FE)= 6 



NORMATIVE MINERAL COMPOSITION (WEIGHT PERCENT) 
r IRVINE St BARAGAR, CAN. JOUR. EARTHSCI. 8, 523< 1971 ) 3 

7 9 - 1 ALTERED 
9 -57. 95 AH i. 45 KP 0. 64 FO 69. 06 FA 0. 23 WO 0. 75 LA 84. 73 MT 0. 37 IL 0. i i HM 0. 52 AF 0. J 

7 9 -2 ALTERED 
Q -46. 31 ME i. 27 KP 0. 38 AC 4.06 FO 14. 10 FA 76. 00 LA 47. 45 MT 2. % IL 0. 07 AP 0. 02 

7 9 -3 ALTERED 
Q -56. 85 m 2. 48 KP 0. 57 FO 68. 78 FA 0. 25 LA 83.13 MT 0. 40 IL 0.11 HM 1. 07 AP O. 06 
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X X RRRRR A 
XX XX RR RR AAA 
XX XX RR RR AA AA 
XXX RR RR AA AA 
XXX RRRRR AAAAAAA 

XX XX RR RR AA A A 
XX XX RR RR A A AA 
X X RR R AA AA 

MAJOR ELEMENTS 

GULF M I N E R A L S 

T O T A L I R O N REPORTED AS FEO 
THE C O N T R I B U T I O N OF T O T A L I R O N TO THE SUM 
I S C A L C U L A T E D AS F E 2 0 3 

REPORT NO. 4 3 5 3 O S - F E B - 7 9 

SAMPLES R E C E I V E D FROM P A U L BECK 



O H - F E B - 7 9 X—RAY ASSAY L A B O R A T O R I E S 

"SAMPLE 3102 AL203 CAu HOG NA20 K20 FEO HMO TI02 P205 L 0.1. SUH FE/HG K/K+MA 

^ U 7 9-5 21.6 4.95 72.7 0.00 0. 10 0.10 0.37 0.00 0.22 0.02 L 55 36.6 36.99 0.50 

INSUFFICIENT S I L I C A I N THIS SAMPLE 
ALTERED i 0? 2,-2=-2, % h 0. 0> 0, 0)SUHC-FE)= 7 



.,- r M! . M'lr " ' r J * J r 5 < « J b i . 1PERCENT ) 

7 9 -5 ALTERED 
0 -59. 32 AN 12. 77 NE 0. 45 KP 0. 33 W0145. 10 HM 0. 41 AP 0. 04 RU 0. 22 
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TUNGSTEN A N D BASE METAL SK 

S f c o m - t y p e tleptosits and 
occurrences vi»!t:ci(!urinq 
1977-7S field scor.ons ,wi\ 
IKMIVJ studitxl in this . 

Figure 42.1. Location of skarn deposits and occurrences 
being studied in this project. 

IS IN THE NORTHERN CORDILLERA tffC Ay**J IT*'A , L<£)> J>'c£{ , 

Skarn deposits and occurrences visi ted in 1977 end 1978 

Occurrence Name 
Ore-element 

Number 
Name 

assemblage 

Mactung W-Cu ^ ~ ^vt»,r^><stu*e ( V t 5 ^ o « y 

CIca W-Cu(Zn) 
3 Omo W-Cu(Zn) 
'* Lened W-Cu Z o y . ^ t 

W-Cu (Zn) — f V & d o e * - / -Cantung 
W-Cu Z o y . ^ t 
W-Cu (Zn) — f V & d o e * - / -

Baker W-Cu(Zn) 
^ 7 Wo ah \V(Mo) ;Zn(W) 

> * Tai ,Bro ten W ( M o ) ; Z n ( W ) 
9 Tanya W-Cu 

10 Zeus Zn(Pb , \V ,Cu) 
. 11 Cal i W-Cu 

12 Ron Pb-Zn 
13 F i r Tree Z n - P b ( W , A g ) -
1* Black Jack Z n - P b ( W , A g ) 
15 Max W ( C u , Pb, Zn , A g ) ;Zn-Pb ( W , A g ) 

Zn-Pb(Ag) 16 Glcnna 
W ( C u , Pb, Zn , A g ) ;Zn-Pb ( W , A g ) 
Zn-Pb(Ag) 

17 Miko Z n - P b ( A g ) ; Z n ( W ) 

^ 19 
Bailey W-Cu 

^ 19 Hundere Pb-Zn(Ag) 
20 M i d , N i t e \V(Mo) ;Zn(W) 
21 Bar . Zn-Pb(Cu ,Ag ,Sn) 
22 A t o m Z n ( P b , C u , A g , B i ) 
23 Bom,Munson Z n - P b ( A g , S n , C u , W ) 
24 — W-Sn(Zn) 
25 ' — W(Cu,Sn) 
26 — Sn-CujW-Sn(Zn) 

Sn-Cu(Zn,W) ft , 
W-Mo — &X*ak*~& 
W-Sn( vein) 

27 _ 
Sn-CujW-Sn(Zn) 
Sn-Cu(Zn,W) ft , 
W-Mo — &X*ak*~& 
W-Sn( vein) 

^ 2 S 
^ 2 9 

Logtung 
Fiddler 

Sn-CujW-Sn(Zn) 
Sn-Cu(Zn,W) ft , 
W-Mo — &X*ak*~& 
W-Sn( vein) 

^30 M-t. Ha skins W-Mo; Pb-Zn 
31 Blue Light W(Sn) 
32 Ash M t n . area Sn(in calc-si l icates) 
33 Stormy W-Mo 



I. 
'.,;:;,....4 

:jor Ore Assemblage Minor Elements Host Rocks Host Rock Age Intrusive Rock Mineralization in Intrusive Alteration of Intrusive 
Skarn Minerals 

major minor pro Mineral* Form 

f-Cu 

Comments: 

Jl'-Mo 
ic) skarn 

shallow dippirtij, 
relatively pure, 
coarsely crystal
line limestone 
interbedded with 
biotite and calc-
silicaie hofnfcls 

Lower Cambrian, 
Cambrian (I,1,5,6) 
Devonian (2,3,IS) 

variable; eqi Agranular to 
highly perphyritic quarts 
monzonite and grano
diorite stocks 

L?ri 'c. nvrrhotitc-rich skarn bodies, g r o s s l y stratiform, in morphology. Exhibit extreme heterogeneity 
in rnirlcrai'a'sse-r.'bi^esarKl ore grade within individual bodies, fliotitc-bearing skarn important m 
this group. 

none 

iMtSC. 

massive, coarsely 
crystalline lime
stone 03.7.S) 
Interbedded limc-
tto;tc/biotite 
schist (20) 

Upper Proterozoic 
(7.S.20) 
Lower Cambrian 
(33) 

Even textured granodiorite 
(7,8,20) 
Pcrphyritic quartz 
monzonite (33) 

Comments: Low sulchur skarn bodies which jack j ron jsu! ;^cs^ Skarns arc go.rnct and plagioclase rich. Silicate 
AscmTfl.v-c7f,or^ W-Cu group. Molybdenite is a very minor 

npenent ar.rt i s generally restricted to quartz vcinleis (20), quaitz-magnetitc-actinolitc veins (7,S) 
; can bo heavily disseminated (33). 

compcr 
but 

diorite, porphyrinic quartz 
rnonzonitc, quartz porphyry 
(2S) granite porphyry (30) 

tb) vein stockwork peripheral Pb/Zn light/dark green Lower Cambrian 
overprint on skarn skarn (30) skarn, calc- (28) 

. 0 < r f « * < f peripheral Zn hornfcls 
- J J skarn (2S) 

C o T . i i f n H : W-Mo mainly restricted to quartz-rr.clybdciiitc-sct.colite vc-inlcty whi.chj>vcrprint fine grained,.iron  
mmmm^S^^£^r.fu 7veai!TorT5>"vein'mifteFalogy at {So) include pyroxr:ne-anorthite-lluori;e-ampl-.:bo: 

and 

iiUjsauj-attJca-tarn. nccuionu vein muic-icwjjy «i w>/ .̂ .v. pyroxenc-anoruiitc-fluorite-amp.' 
calctte. Pyr.te occurs in veinlets at (23). Veinlcts at both localities may develop dark green amphibole 
selvages. 

Zn-Pb; Zn 

W\iMor cec, 

Usually thin 
limestone units 
interbedded with 
biotite schist. 
'Generally in 
rnetamorphic 
tcrrane. 

variable from Upper 
Proterozoic to 
Devonian 

Comments; 

Sn-Cu-W 

WvtSc. 

Comment 

Pb,Cu,\V,Ag Usually thin variable from Upper Extremely variable. Skarn 
* ' localized adjacent to lcuco-

granito boudins and sills 
adjacent to quartz rnonzo
nitc and granodiorite 
batholiths at (12), (13); (11), 
(15), (7), (Si, (10). Adjacent 
to granodiorite at (1.5), (16). 
None exposed at (19). 
Occurrences (21), (22), (23) 
near exposure of Seagull 
granite, 

Zr.(Pb) skarni ;cnd.to be small yet may attain significant ore grade. In general, galena-bearing sphalerite 
"^arnsror^rtioiis't'f skarns, do not contain scheelite. Amphibole, epidote, calcite, and chlorite more 
common than in other groups. 

Zn.As 

Ccc. 

massive limestone 
to thinly laminated 
siliceous limestone, 
interbedded with 
biotite hornfcls, 
ode-silicate horn
fcls, and quartzite 

Devono-Miss. leucocratic, tourmaline and 
fluorite-bearing alaskitic 
granite, occasional 
pegmatite dykes 

Boron, fluorine, cki-afine, and beryllium-rich skarns. Mineralogy of skarns extremely heterogeneous. 
Tin not necessarily the most abundant o:-o element present. 

miner molybdenite iind scheelite 
in quartz veins (1,1,5) 

greisen (sericito • quartz) 
is general 

Rosettes of coarse molybdeni'-
miner scheelite (33) 
None observed at (7), (S), (20) 

Intense greisen at {33)* 
Minor pyroxene • epidote 
endoskarn (7) 

molybdenite end minor scheelite 
locally a: both localities 

none observed 

quartz porphyry locally 
greisen altered with 
minor pyrite at both 
localities 

none observed 

not observed Tourrn h ni za :i on. 
Local greisen near 
skarn 

garnet (grossular-
andradite-felmandine) 
heder.bergite ferro-
trcmolite, biotite 
pyrrhotite, quartz 

garnet (grossular-
andradite) heden-
bergite, anorthite 
quartz 

clino.'.o;site 
anorthite 
wollastonite 
vesuvianite 
sphene, fluorite, 
pyrite, calcite 

actinolite (7,S, 
33), magnetite 
(7,8), wollaston-
ite (7.8,20) 

wollastonite (2S) 
vesuvianite (2S) 
garnet (23), pyroxene 
(23,30), quartz (23, 
30), actinolite (28, 
30Xvcin), pyrite (28) 
(vein), fluorite (23, 
30) (vein) 

pyroxenes (both 
diopside and heden-
bcrgite can coexist) 
epidote, amphibole 
(actinolite, hasting-
site), calcite 

scheelite, chalcopyrite 
sphalerite (2,3,5,6) 
fcr'berite (Mactung only) 

Broadly stratiform. .Skarn tcr 
to follow bedding planes in ho 
Skarn may also replace interb 
or overlying c.»!c-hornlcls 

scheelite, molybdenite Xcnoliths in granodiorite bath 
(7,3). Oroadly stratiform (20, 

molybdenite, scheelite vein stockwork overprinting: 

garnet 
magnetite 
pyrite 
chlorite 
pyrrhotite 
pyrite 
altanite 
smithsonite 

sphalerite, galena, 
scheelite vein, 
chalcopyrite 

scmiconformable 

axinite, beryl 
tourmaline, fluorite, 
vesuvianite, wollast
onite, garnet (green, 
black, and red. May 
be tin-bearing) 
pyrovene (composi
tion variable from 
diopside to heden-
bergite), *pidote, 
allanite, quartz, 
magnetite, pyrrhotite 

malayaite, stannite 
chalcopyrite, sphalerite, 
scheelite, tctrahudrite? 
arscnopyrite 

variable: from broadly strat 
replacement bodies to irrcgu 
lenses, and veins 



380 

COMMUNICATION 

Stratigraphic framework of zinc-lead deposits in the northern Cordillera northeast of the 
Tintina Trench 

GRAEME P. MCLAREN AND COLIN I. GODWIN / . 
DtpttnmtMofGe<AogicalStieiKet,Unhwhyirf 

Received July 20,1978 
Revision accepted November 16,1978 

Two major groups of sedimentary rocks hosting zlnc-lcad deposits in the northern Canadian 
Cordillera can be distinctly partitioned on the basis of deposiiional tectonics. A Proterozoic to 
Early Cambrian succession of carbonates and elastics is separated from a Laic Cambrian to 
Devonian hiisinnl shale and laterally equivalent platformal carbonate sequence by a regional 
erosional hiatus. This partitioning is emphasized by bimodal minor clcmcnl distributions in 
carbtffcifc-hosted sphalerite found throughout these rocks. Two populations of sphalerite, indi
vidually contained within the two major groups of host rocks, are separated by a unit that is 
relatively barren of mineralization. A regional geologic map. iliagiaminalic cross section, and 
lime-space projection illustrate the strat igraphy, deposiiional tectonics, and location of sphaler
ite occurrences, and are presented as a framework for further research. 
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MEMORANDUM 
G M C 1 O 0 1 

DATE *. JlY/. 

TO LOCATION 

• FOR YOUR INFORMATION • FOR DISCUSSION 

• NOTE AND RETURN • PER OUR CONVERSATION 

• PLEASE HANDLE n CHECK AND ADVISE 

• AS REQUESTED • FOR YOUR COMMENT 

• FOR YOUR APPROVAL AND • PREPARE REPLY FOR MY 
RETURN SIGNATURE 

COMMENTS: 



MEETING: CORDILLERAN SEDIMENTS November 28, 1979 

The t a r g e t : massive sulphides predominantly i n shale; / i t e s o f 

dep o s i t i o n i n mini-basins near h i n g e - l i n e s (may be 

f a u l t c o n t r o l l e d ) . 

MODEL: 

Heat source ( d i a g e n e t i c , v o l c a n i c ) m o b i l i z e metals i n hydrothermal 

s o l u t i o n s which are t r a n s p o r t e d v i a hinge l i n e s and deposited i n 

s u i t a b l e s t r a t i g r a p h i c or s t r u c t u r a l t r a p s . 

- t r a p s t r u c t u r e s r e l a t e d t o r e g i o n a l unconformities or hinge l i n e s . 

- hinge l i n e s - r e l a t e d t o carbonate - shale f a c i e s f r o n t , b l o c k 

f a u l t i n g near f a c i e s f r o n t ( i n s h a l e s ) , 50-100 km from f a c i e s f r o n t 

( p r evious basin l i n e ) . ^ . a . L^^cL 3 - ̂ 0/?^^i^nM 

I I SEARCH AREAS: 4 areas were proposed. 

1) SW o f Howards Pass - Sheldon Lakes Area - near Campbell Highway. 

2) S. Yukon - near known showings. 

3) S i l t sample ( ) 1000 ppm Zn) i n B. River shales. 

4) E o f Prince George, B a r k e r v i l l e Lower Paleozoic shales. 

5) Kimberley-Asarco S t r a t Test D r i l l . 

0)1 ̂ ° 

j t'Yi 

g) UAA 
_ On. 

(A a-



I l l EXPLORATION TOOLS: 

- Geochem - stream s i l t sampling, w i t h surface s o i l and scree sampling 

as f o l l o w up. 

- Regional - ERTS immagery, v e g e t a t i o n k i l l zones - siz e and depth o f 

p o t e n t i a l deposits a concern here. 

- Elements - Zn(Cirque - 1400 ppm [bckd - 2300]) 

Pb - s o i l s - 70-100 

V 

Hg - K.P. - 17000 ppb 

Tom - 32000 ppb 

- Heavy Min. Cone. vs. Stream S i l t s . 

* - increase time f o r sampling 

- p o s s i b l y u s e f u l as f o l l o w up 

- 2 samples a t each s t a t i o n - 1 each side o f creek. 

IV LAND ACQUISITION: 

1) Unclaimed area on t r e n d but removed from known m i n e r a l i z a t i o n . 

2) Near known deposit - possible o p t i o n . 

3) No a c q u i s i t i o n - grassroots e x p l o r a t i o n . 

V TO DO'S: 

- Research 4 t a r g e t areas 

- Geol., geoch. land s t a t u s , assessment, topography, mag, e t c 

TD/dda 
Nov. 28/79 

T. D i l l o n 





PALEOZOIC 

ORDOVICIAN 

M I D D L E U P P E R 

cherty 
. dolomite 

SERANQH h KI 
tfpill 
foctMlftti thin-bedded limestone, shale, phyllite, intralormational conglomerate, minor ̂  

greenstone, breccia (may include little , 
or no Middle Cambrian) 

SILURIAN DEVONIAN 

L O W E R M I D D L E U P P E R 
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I N T E R N A L C O R R E S P O N D E N C E 

F R O M E. P. D i l l o n A T Toronto 

T O R. K. Germundson/ A T Toronto 
W. H. Thompson 

S U B J E C T MEETING WITH J. BARAKSO OF MIN-EN LABS, VANCOUVER 

DISCUSSION 

1) Min-En Lab's a n a l y t i c a l costs appear co m p e t i t i v e (see attached 

schedule). 

2) Turn-around time f o r the ana l y s i s o f recon stream sediment 
samples should be f i v e t o seven days. 

3) Whole rock a n a l y s i s - Min-En Labs i s i n the process o f f i n a l i z i n g 
arrangements w i t h X-Ray Assay Labs, Don M i l l s , whereby Min-En 
Labs w i l l do the sample p r e p a r a t i o n at i t s f a c i l i t i e s i n Vancouver 
and ship the p e l l e t s t o X-Ray f o r a n a l y s i s . The data w i l l be 
ret u r n e d t o Min-En Labs v i a t e l e t y p e . I t may be p o s s i b l e t o have 
data stored i n Gulf's data f i l e s a t X-Ray. 

The e f f i c i e n c y o f t h i s arrangement w i l l depend upon Min-En's 
sample p r e p a r a t i o n c a p a b i l i t i e s . 

4) Min-En Labs may al s o be using X-Ray Assay Labs' neutron a c t i v a t i o n 
f a c i l i t y f o r go l d and uranium a n a l y s i s . 

5) Heavy mineral concentrates - research conducted by J. Barakso o f 
Min-En Labs shows t h a t : 

a) Anomalous values i n Zn and Pb can be t r a c e d 17 miles downstream 
from the Howards Pass d e p o s i t , and anomalous Cu and Zn were 
picked up i n the s a l t chuck 35 miles downstream from the 
S t ^ i k i n e d e p o s i t . 

b) The co n c e n t r a t i o n o f the given element i n the sample i s 
increased d r a m a t i c a l l y ; e.g., Howards Pass - anomalous values 
i n Pb = 200 ppm i n normal stream sediment and 4,000 ppm i n 
heavy m i n e r a l concentrate sample. 

I N R E P L Y 
R E F E R T O 

D A T E February 19, 1980 

.12 



...12 
Memo t o R. K. Germimdson/ 

W. H. Thompson 
February 19, 1980 

The a p p l i c a t i o n of the heavy mineral concentrate sampling method i n 
a reconnaissance program should permit the r e d u c t i o n o f sample 
d e n s i t y and also detect s u b t l e anomalies t h a t may be missed by 
normal stream sediment sampling methods. 

Drawbacks t o the sole use o f t h i s method are the time taken t o 
concentrate t h e sample i n the f i e l d , t he nece s s i t y o f c o l l e c t i n g 
a l a r g e sample i n the f i e l d (1 kg) i f the lab i s t o do the con
c e n t r a t i n g and the increased cost o f sample p r e p a r a t i o n . 

6) Cost a n a l y s i s - sample p r e p a r a t i o n and a n a l y s i s : 

a) Heavy mineral concentrate -

Sample p r e p a r a t i o n 

A n a l y s i s (Cu, Pb, Zn, Ag, Mn) 

T o t a l 

b) Stream sediment -

Sample p r e p a r a t i o n 
A n a l y s i s (Cu, Pb, Zn, Ag, Mn) + Hg 

T o t a l 

18.00/sample 
4.10/sample 

22.10/sample 

0.50/sample 
8.10/sample 

8.60/sample 

CONCLUSIONS 

Sample Procedure Core Sediments 

1) During the 1980 f i e l d program f o r C o r d i l l e r a n sediments, each 
sampling crew w i l l use one o f J. Barakso's small seive/pans t o wet 
seive a t l e a s t one pound (0.5 kg) o f -20 mesh sample. Each sample 
w i l l be run f o r r e g u l a r stream sediment, and the p o r t i o n o f m a t e r i a l 
seived f o r the r e g u l a r stream sediment a n a l y s i s w i l l be combined 
w i t h t h e coarse p a r t o f the sample and stored f o r p o s s i b l e f u t u r e 
heavy mineral c o n c e n t r a t i o n and a n a l y s i s . 

2) During v i s i t s t o the known deposits i n the Selwyn Basin, heavy 
min e r a l concentrate and stream sediment samples w i l l be c o l l e c t e d 
t o t e s t J. Barakso's method on an o r i e n t a t i o n b a s i s . 

./3 
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Memo t o R. K. Germundson/ 

W. H. Thompson 
February 19, 1980 

3) One o f the f o u r areas chosen f o r work t h i s summer (1980), the 
Kechica area, w i l l be t e s t e d w i t h the heavy mineral concentrate 
method using the r e s u l t s o f Gulf Minerals', 1978, stream sediment 
r e s u l t s . This w i l l a lso be an o r i e n t a t i o n survey. 

Comments and c r i t i c i s m s w i l l be g r a t e f u l l y accepted. 

E. P. D i l l o n 

EPD/ht 



I N T E R N A L C O R R E S P O N D E N C E 

o . w . c . i o c s 

F R O M E.P. D i l l o n A T Toronto 
I N R E P L Y 
R E F E R T O 

T O W.H. Thompson, J. Boldy, 
R.K. Germundson 

A T Toronto D A T E October 10, 1980 

S U B J E C T 

Follow up o f Regional Reconnaissance 
Program - Quesnel Lake - B a r k e r v i l l e Area, 1980 

The r e s u l t s o f the r e g i o n a l reconnaissance stream s i l t geochemical survey 
i n the Quesnel Lake - B a r k e r v i l l e area showed t h a t two areas on NTS sheet 
93A14 were h i g h l y anomalous.in Zinc w i t h minor associated anomalous Lead 
and S i l v e r ( F i g . 1 ) . 

Anomalous Zinc, Lead and S i l v e r values from the heavy mineral f r a c t i o n 
o f the stream s i l t s ranged from 450 t o 2080 ppm, 279 t o 2540 ppm and from 
4.0 t o 6.2 ppm r e s p e c t i v e l y . 

These values l e d t o a f o l l o w up program i n the Kimble Creek - Black S t u a r t 
Mountain area and the Cunningham Creek - Round Top Mountain areas i n September 
o f t h i s year. 

The r e s u l t s o f the d e t a i l e d s i l t f o l l o w up program i n the Kimble Creek 
area shows t h a t several streams d r a i n i n g the MA, PA, ME, YOU, ALEX and 
TOM claims (staked i n October 1979 by Brian E l l i o t '§ Heather Scudder) t o 
be h i g h l y anomalous i n Zinc ( i . e . : 470 t o 3080 ppm Zn) (analyses o f whole 
stream sediment sample). 

The anomalous area on Black S t u a r t Mountain ( F i g . 2) i s u n d e r l a i n by Cambrian 
Black e l a s t i c s ( a r g i l l i t e , s i l t s t o n e , q u a r t z i t e and shale) o f the Midas 
Formation. This i s the key t a r g e t Formation o f the 1980 program i n the 
Quesnel Lake - B a r k e r v i l l e Area. I n f a c t the Rio Canex i s , a t present, 
d r i v i n g an a d i t t o t e s t a Pb-Zn-Ag prospect i n the Midas Formation some 
12 km west o f Black S t u a r t Mountain. 

I n the s p r i n g (May) o f 1980, t h e Stu I t o V claims were staked and the 
e n t i r e block has r e c e n t l y been optioned t o Teck E x p l o r a t i o n s , Vancouver, B.C. 

Teck has j u s t completed some a d d i t i o n a l s t a k i n g t o the south and east o f 
the ME and YOU claims and seem t o have covered the most favourable land 
i n the area. 

At t h i s t i me, the author recommends approaching Teck i n Vancouver regarding 
j o i n t v e n t u r i n g w i t h them on t h i s ground. 

E.P. D i l l o n 
P r o j e c t Geologist EPD:ab 
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I N T E R N A L C O R R E S P O N D E N C E 

O.M.C.- 1008 

W.H. Thompson A T Toronto 
I N R E P L Y 
R E F E R T O 

F R O M 

T O 

J 
Planning Council/ 
R.K. Germundson/E.P. D i l l o n 

A T Toronto D A T E October 14, 1980 

S U B J E C T 

C o r d i H e r o n Planning Meeting 

A meeting t o review the p r e l i m i n a r y r e s u l t s o f the 1980 program and t o 
consider an a c t i o n - p l a n f o r land a c q u i s i t i o n i s scheduled f o r 2:00 p.m. 
Tuesday October 21, 1980. 

Please advise i f t h i s date i s n o t s a t i s f a c t o r y . 

W.H. Thompson 

WHT:ab 
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WORK DONE  

1980 

CORDILLERAN SEDIMENT 

Number o f Heavy Mineral Samples - 1074 

Number o f Follow Up Samples - 250 

1304 

Cost o f 1980 Program = $280,000 

~ $215/sample - (Average) 

The cost f o r the Follow Up Program i n Quesnel = $27,000 or $117 

per sample. 

The cost f o r 1074 Heavy Mineral Samples was $235/sample. 

1. Quesnel-Barkerville: 6 Sheets done f o r Heavy Mineral analyses. 

Follow up Kimball Creek - t a r g e t i s Midas Formation. Key areas 

hel d by Tech and Rio Canex. 

2. Chetwynd Trend out o f Prince George. Heavy M i n e r a l . 

3. Muncho Lake, Nn. B.C. - some f o l l o w up o f 1978 work. 

4» Watson Lake Area - minor sampling. 

5. Ross - P e l l y Rivers: 7 Sheets done f o r Heavy Mineral analyses. 

RECOMMENDATIONS FROM 1980 WORK 

1. Approach Tech r e ^ J o i n t Venture on Kimball Creek claims - budget f o r 

work program r e q u i r e d . 

2. Stake two areas i n Selwyn Basin - budget f o r work program r e q u i r e d . 

3. Volcanogenic b e l t s i n Quesnel Lake and Ross River areas warrant 

a t t e n t i o n by Greenstone group. 
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WORK PROPOSAL  

1981 

CORDILLERAN SEDIMENTS 

Yukon - Claim E v a l u a t i o n : 2 areas 

- Follow up w i t h i n 10 areas o u t l i n e d by 1980 Heavy Mineral 

Program 

- Recon. Heavy M i n e r a l Program f o r 7 o f 1: 50,000 Sheets -

Selwyn Basin 

B.C. - Follow up - Muncho Lake area 

- Follow up - Gold - B a r k e r v i l l e area 

- Recon. 5 Sheets - areas t o be selected from 

(1) W i l l i s t o n Lake on Cirque Trend 

(2) B a r k e r v i l l e Area - Midas Trend 

(3) Southern B.C. 

- J o i n t Venture w i t h Tech 



(§JQOQ{? I^SoiK^crcaCkd ( S ^ r a ^ o ! ! ^ [LjaLWj30̂ <«a 

CORDILLERAN SEDIMENTS 

ESTIMATED 1981 COSTS 

For Claim Staking ( C a p i t a l Budget) 

300 Claims i n two areas o f the Selwyn Basin - $ 50,000 

1. P § E $ 40,000 

2. Cord. Seds. F i e l d , Recon. $ Follow Up 260,000 

3. Claim Work (Separate Funding) 40,000 

4. J o i n t Venture (Est.) 60,000 + 

t o 

R.K. Germundson 

100,000 

T o t a l 1 t h r u 4 * 400,000 
t o 

440,000 

I n Present Planned Budget $300,000 

Short F a l l - $100,000 t o 140,000 

RKG:ab 
October 20, 1980 
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FILE NOTE 

June 25, 1980. 

CORDILLERAN SEDIMENTS, 
QUESNEL LAKE AREA, B.C. 
(N.T.S. 95A)  

The main f i e l d area i s u n d e r l a i n by sequences of miogeosynclinal 

shales, sands and limestones ranging i n age from Proterozoic t o Lower 

Paleozoic (see #6 on enclosed map). Thick black c l a s t i c sequences 

are present; many o f these are h e a v i l y p y r i t i z e d . 

A b e l t o f eugeousynclinal volcanics (Takla Lake Group) u n d e r l i e s 

much of the western t h i r d o f N.T.S. 93A (#7 on enclosed map). The 

volca n i c s are T r i a s s i c t o Jurassic i n age and mainly a n d e s i t i c i n 

composition. However one property examined j u s t south o f the c e n t r a l 

p a r t of Quesnel Lake contains abundant c h e r t , r h y o l i t e and t u f f s 

c o n t a i n i n g p y r r h o t i t e and minor c h a l c o p y r i t e . Thick sequences o f 

p y r i t i c black e l a s t i c s are associated w i t h the volcanics and t h i s p a r t 

o f the area i s s u i t a b l e f o r both a volcanogenic and a sedimentary 

search f o r minerals. 

The f i r s t set of geochemical analyses are on hand. A l l o f the 91 

samples have metal analyses f o r the heavy mineral p o r t i o n o f the stream 

sediment. There are very strong demarcations between anomalous and 

non anomalous samples using the heavy mineral method. 

Samples 200 t o 236 were also run by " s t r a i g h t " geochemistry p r i o r t o 

separating the heavies. E s s e n t i a l l y no anomalies are present f o r t h i s 

set. The heavy mineral method seems t o be prov i n g i t s e l f as a key 

e x p l o r a t i o n t o o l . 

R. K. Germundson, Ph.D. 
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F R O M J . Boldy. A T Toronto 
IN R E P L Y 
R E F E R TO 

T O F. C. Perry A T D A T E Jan. 19, 1981. 

S U B J E C T Howards Pass Zn-Pb Deposit, Yukon-N.W.T. ' 

Geological/exploration data regarding the deposit i s covered i n memos by me 
dated October 5, 1976, June 5 and August 13, 1979. S p e c i f i c highlights as 
follows: 

1) Discovered i n Ordovician shales by geochemical stream-sediment sampling 
1972 by Placer Dev. 

2) Extensive zone(s) along 50 km s t r i k e length. High grade 0 30% Pb+Zn) 
areas r e f e r r e d to as XY and Anniv l o c a l i t i e s . U n o f f i c i a l tonnage 
estimates by outsiders suggest >- 225 mil l i o n tonnes grading 5% to 7% 
Pb Zn plus 15 gt Ag. 

3) Boldy and Germundson v i s i t e d property i n 1979. Elevation - 1400m, 
i n r e l a t i v e l y subdued mountain s e t t i n g , 80 km north of producting 
Cantung mine, along Yukon-N.W.T. border. Cyprus Anvil operations . 
near Ross River 130 km to west. 

4) Placer Development obtained a partner (U.S. Steel/Essex Minerals i n 
Canada) i n 1975 to p a r t i c i p a t e i n j o i n t venture^,with Essex providing 
$10 m i l l i o n within 10 year period for 50% i n t e r e s t , and operating 
management under Placer. S h e l l Canada (and others?) turned down 
proposal i n 1975 as they wished to obtain an earned i n t e r e s t . 

5) Adit , f o r underground bulk sampling believed completed i n 1980. Results 
unknown. 

Notes 
a) World c l a s s shale hosted deposit with gross value * $25 b i l l i o n 

@ * $100 tonne. Very fi n e grained mineralization could cause poor 
met a l l u r g i c a l recoveries. (Possibly s i m i l a r to MacArthur River Pb Zri 
deposit i n A u s t r a l i a . 

b) R e l a t i v e l y remote location - no in f r a s t r u c t u r e . Winter road access. 
Gravel a i r s t r i p s . Major hydro power f a c i l i t i e s needed. Major c a p i t a l 
costs necessary. 

c) I f Essex Minerals backs out (as i s rumoured), t h i s could be due to: 
poor recovery of metals from bulk sampling, and/or long lag time to 
production, and/or other company p r i o r i t i e s etc. 

d) Further information needed. Essex may wish to r e t a i n an in t e r e s t i n 
any new deal, as t h e i r expenditures probably>$10 m i l l i o n . 
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S U B J E C T E x p l o r a t i o n Guidelines 
Shale-Hosted Pb-Zn-Ag Deposits 
Northern C o r d i l l e r a . 

I n t r o d u c t i o n 

Reviews and recommendations f o r the i n i t i a t i o n o f an e x p l o r a t i o n e f f o r t 
searching f o r s t r a t i f o r m shale-hosted Pb-Zn-Ag deposits i n the Selwyn basin 
o f t h e n o r t h e r n C o r d i l l e r a were o r i g i n a l l y made i n October 1976, followed 
by o t h e r communications, the most recent o f which was made i n June 1979. 
This memo i s an update on the subject and includes some new data obtained 
from a recent v i s i t t o the area. 

Reconnaissance V i s i t 

R. K. Germundson and the w r i t e r v i s i t e d the Tom deposit (HBM&S) and the 
Howards Pass deposit (Placer Dev.) between J u l y 16th-19th i n order t o o b t a i n 
personal impressions o f the key shale-hosted deposits i n the Selwyn basin, 
Yukon. An e a r l i e r v i s i t was made t o the A n v i l d i s t r i c t by the w r i t e r i n 1976. 

Tom Deposit, Yukon 

Discovered by conventional prospecting i n 1951. I n t e r m i t t e n t e x p l o r a t i o n 
and underground development has o u t l i n e d approximately 9 m i l l i o n tons o f 
16% Pb-Zn and 3 oz. Ag. (This tonnage could be increased t o 12 m i l l i o n 
tons using a d i f f e r e n t tonnage f a c t o r ) . The depth p o t e n t i a l i s e x c e l l e n t 
and the d e l i n e a t i o n o f 16-18 m i l l i o n tons w i l l p r e c i p i t a t e p r o d u c t i o n . 
F u r t h e r underground e x p l o r a t i o n w i l l probably be undertaken i n the next two 
years. The p r o p e r t y i s connected by road t o Ross River and access may also 
be made by a i r t o a gravel a i r s t r i p l o c a t e d on the p r o p e r t y a t an e l e v a t i o n 
o f 3700 f e e t . The mine s i t e i s at an e l e v a t i o n o f 5400 f e e t . 

G e o l o g i c a l l y , the deposit i s loc a t e d along the shale h i n g e - l i n e separating 
predominantly carbonate ( p l a t f o r m ) sedimentation t o the east from shales 
and o t h e r e l a s t i c s t o the west. S t r a t i g r a p h i c a l l y , t h e deposit i s located 
i n Devono-Mississippian shales w i t h i n the upper s e c t i o n o f the Canol River 
f o r m a t i o n , which i s the lower member o f the Besa River group. (See attached 
s e c t i o n s . ) The immediate hanging-wall u n i t t o th e deposit is a. s i l i c e o u s 
p y r i t i c a r g i l l i t e o v e r l a i n by an extensive thickness o f t u r b i d i t e sediments, 
( i n t e r c a l a t i o n s o f shale and s i l t y mudstones w i t h conglomeratic lenses). The 
f o o t w a l l u n i t i s a s i l i c e o u s p y r i t i c a r g i l l i t e , below which occur coarse 
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c h e r t y pebble conglomerates. A common c h a r a c t e r i s t i c o£ the deposit i s the 
presence o f b a r i t e associated w i t h the l e a d - z i n c - s i l v e r m i n e r a l i z a t i o n . This 
i s an important marker horizon. (The Exshaw shales o f lower M i s s i s s i p p i a n age 
could be t i m e - c o r r e l a t i v e ) . A gross resemblance t o the Walton deposit i n Nova 
Scotia and c e r t a i n other European deposits i s also evident, i . e . Meggen § 
Rammelsberg Germany and Tynagh i n I r e l a n d . 

The a d j o i n i n g Jason p r o p e r t y (see memo June 5/79) has been r e c e n t l y optioned 
t o Pan Ocean, who w i l l be undertaking a $5 m i l l i o n d r i l l i n g program over a 
p e r i o d o f up t o 5 years. The geology and m i n e r a l i z a t i o n i s s i m i l a r t o t h a t 
a t the Tom deposit. 

Type samples o f m i n e r a l i z a t i o n and associated l i t h o l o g i e s were c o l l e c t e d and 
have been sent f o r a n a l y s i s . Results are awaited. 

Howards Pass Deposit, Yukon 

Discovered by r e g i o n a l stream sediment geochemical sampling i n 1972. The 
program was o r i g i n a l l y p r e d i c a t e d t o search f o r vanadium deposits i n the shales! 
However, over a p e r i o d o f a few years, c e r t a i n samples r e t u r n e d high zinc 
values (>2000 ppm Zn), and these samples were l a t e r checked f o r t h e i r lead 
content. This rechecking r e s u l t e d i n anomalous lead values being obtained 
(100-200 ppm Pb) from the stream sediment samples. Follow-up f i e l d examination 
o f these l o c a l i t i e s r e s u l t e d i n the discovery o f high grade ( > 30% Pb+Zn) 
m a t e r i a l from c e r t a i n shaley horizons up-slope from the main geochemical 
stream sediment anomalies. D e t a i l e d s o i l sampling - p a r t i c u l a r l y f o r lead -
f u r t h e r o u t l i n e d t h e m i n e r a l i z e d areas o f i n t e r e s t . 

To date, an extensive zone(s) o f Pb-Zn (Ag) m i n e r a l i z a t i o n has been o u t l i n e d 
along a s t r i k e l e n g t h approaching 30 miles i n extent. W i t h i n i t , t h e r e occur 
a t l e a s t two main areas o f "high-grade" m a t e r i a l i . e . XY and Anniv l o c a l i t i e s . 
U n o f f i c i a l l y , the tonnage p o t e n t i a l i s i n excess o f 250 m i l l i o n tons grading 
between 5%-7% Pb-Zn, w i t h 0.5 ozs. Ag. per t o n . W i t h i n t h i s l a r g e tonnage 
ther e are apparent l y "several m i l l i o n t o n s " grading 20% Pb-Zn. Underground 
e x p l o r a t i o n i s expected t o be i n i t i a t e d i n 1980-81. Access t o the p r o p e r t y 
may be made by a i r t o e i t h e r o f two a i r s t r i p s l o c a t e d on the p r o p e r t y a t an 
e l e v a t i o n o f + 4500 f e e t , a few hundred f e e t below the e l e v a t i o n o f the deposit. 

G e o l o g i c a l l y , t h i s deposit i s also l o c a t e d along the shale h i n g e - l i n e , as i s 
the Tom deposit approximately 50 miles t o the n o r t h . S t r a t i g r a p h i c a l l y , the 
deposit i s l o c a t e d i n ( O r d o v i c i a n ) - S i l u r i a n shales w i t h narrow i n t e r c a l a t e d 
limestone and chert i n t e r b e d s . This m i n e r a l i z e d zone ( l o c a l l y termed the 
" a c t i v e zone") i s l o c a t e d w i t h i n t h e lower s e c t i o n o f the Road River formation 
which increases t o a considerable thickness t o the west. (See attached 
sections.) The " a c t i v e zone" i s the locus f o r f i n e grained lead-zinc ( s i l v e r ) 
m i n e r a l i z a t i o n and also contains (appreciable?) anomalous amounts o f vanadium, 
carbon and c e r t a i n o t h e r u n s p e c i f i e d heavy metals. The hanging-wall u n i t 
i s an orange mudstone marker h o r i z o n and the f o o t w a l l u n i t i s a bed o f wavy-
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banded limestone. T o t a l thickness o f the "active-zone" i s 250 f e e t . The 
m i n e r a l i z a t i o n w i t h i n i t f o l l o w s cleavage planes, at a high angle t o the bedding. 
As a matter o f f u r t h e r i n t e r e s t - drainage o f f the deposits supports a p e c u l i a r 
p i s t a c h i o - g r e e n moss, e v i d e n t l y c o n t a i n i n g high zinc values. No v e g e t a t i o n 
grows immediately above the deposits, - the so c a l l e d "dead zone". 

Type samples o f m i n e r a l i z a t i o n and associated l i t h o l o g i e s were c o l l e c t e d and 
have been sent f o r a n a l y s i s . Results are awaited. 

Cyprus A n v i l (Cirque) Discovery, B r i t i s h Columbia 

A new discovery was r e c e n t l y r e p o r t e d from the south e a s t e r l y extension o f 
the Selwyn basin i n n o r t h eastern B r i t i s h Columbia. I t i s located approximately 
50 miles n o r t h o f W i l l i s t o n Lake (see map). I t was discovered by stream 
sediment geochemistry. C u r r e n t l y the deposit i s being i n v e s t i g a t e d by d r i l l i n g 
and i s at l e a s t 1/4 mile i n s t r i k e l ength and 90-100 f e e t i n t h i c k n e s s . 
Average values are 10% Pb-Zn w i t h 2 ozs. Ag per t o n . G e o l o g i c a l l y i t appears 
t o have the c h a r a c t e r i s t i c s o f the lower M i s s i s s i p p i a n type - b a r i t e r i c h , 
Tom deposit - hosted i n the Besa River shales (Hudson Bay O i l and Gas Company 
are p a r t n e r s i n t h i s j o i n t - v e n t u r e . 

Conclusions: 

E x p l o r a t i o n D i r e c t i o n 

1) Geology: This forms the basic framework f o r a l l i n v e s t i g a t i o n s . I t i s 
v i t a l l y important t h a t a thorough understanding be reached on the importance 
o f s t r a t i g r a p h y as a guide t o the d i s t r i b u t i o n o f s t r a t i f o r m sedimentary 
deposits. C e r t a i n key time i n t e r v a l s w i t h i n the s t r a t i g r a p h i c succession  
are favourable f o r shale-hosted ore deposits. These horizons have 
recognizable c h a r a c t e r i s t i c s and have t o be d e l i n e a t e d on the ground. 

A l l e lse w i l l f o l l o w . 

2) Geochemistry: Stream sediment geochemistry i s one of the best t o o l s . Lead-
zin c and associated other metals i . e . barium, vanadium, carbon, s i l v e r , 
manganese and p o s s i b l y mercury also probably occur t o a greater or l e s s e r 
e x t e n t . These may occur as p a t h f i n d e r s . An understanding o f the m o b i l i t y 
o f some o f these elements i n the s u r f i c i a l environment i s also important. 
The services o f a geochemist are c a l l e d f o r . . 

3) Geographic Location: The Selwyn basin extends from the Alaska-Yukon border 
(northwest o f Dawson C i t y ) t o Watson Lake near the Yukon-B.C. border and 
thence onwards t o a l o c a t i o n northeast o f Prince George i n B r i t i s h Columbia. 
I t i s f l a n k e d by the T i n t i n a f a u l t zone t o the southwest and i s l o c a t e d 
between the Omineca and Eastern Marginal B e l t s . T o t a l l e n g t h i s approximately 
1000 mi l e s and the maximum wid t h i s 150 miles. 

Geographic l o c a t i o n w i t h i n t h i s r e l a t i v e l y remote area should be measured 
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from e x i s t i n g road networks coupled t o topographic e l e v a t i o n s , r a t h e r 
than measured from l i n e s o f l a t i t u d e . P r o x i m i t y t o hydro power i s also 
an important aspect o f p o s s i b l e f u t u r e developments. The f i r s t choice 
o f an e x p l o r a t i o n area should be i t s p o t e n t i a l f o r a major economic 
discovery. 

4) Property A c q u i s i t i o n : This aspect o f e x p l o r a t i o n must not be neglected. 
C e r t a i n p r o p e r t i e s may be a v a i l a b l e f o r o p t i o n . Assuming they are located 
w i t h favourable geology - m i n e r a l i z a t i o n - geochemistry, attempts should 
be made t o acquire the best o f them ( i . e . Jason e t c . ) . Local knowledge 
o f v a r i o u s p r o p e r t i e s / a s s o c i a t e d personnel i s a p r e r e q u i s i t e f o r t h i s 
s i t u a t i o n . This aspect o f e x p l o r a t i o n should be more aggressive, and 
i s the quickest method.for involvement i n the r e g i o n . 

5 ) Consultants: This i s an a l l important aspect f o r those who do not have 
the r e q u i r e d d e t a i l e d background i n any new e x p l o r a t i o n environment. The 
l e a r n i n g curve i s too long and too expensive. Much time and e f f o r t can 
be saved by employing a c o n s u l t a n t , e s p e c i a l l y one w i t h a t r a c k record 
and w i t h f a m i l i a r i t y o f the l o c a l scene. 

6) Previous Exploration:. There i s no r e a l p o i n t i n r e p e a t i n g work i n c e r t a i n 
p a r t s o f t h i s area i f i t has been p r e v i o u s l y covered by oth e r s i n a grass
r o o t s mode w i t h negative r e s u l t s . V i s i t s t o Federal and P r o v i n c i a l 
government agencies t o check out assessment records i s a l l important, 
as are discussions w i t h v arious personnel f o r a general a p p r a i s a l o f an 
area. Use o f a consultant would be appropriate here. 

7) GMCL Grass-Roots vs Joint-Venture: There i s a place f o r b o t h these aspects 
o f e x p l o r a t i o n e f f o r t . For the moment ( w h i l s t GMCL i s on t h e " l e a r n i n g -
curve" i n t h i s environment), a Joint-Venture w i t h a p a r t n e r o f merit i s 
a lower r i s k s i t u a t i o n than a basic grass-roots e f f o r t under i t s own 
steam. A Joint-Venture o f m e r i t may be a v a i l a b l e i f f u r t h e r e n q u i r i e s 
and contacts are made. This w i l l not preclude a GMCL grass-roots e f f o r t 
a t a s l i g h t l y l a t e r stage which can operate i n tandem i n a d i f f e r e n t area 
w i t h i n the basin. (See p o i n t 5.) 

8 ) S t r a t i f o r m Shale-Hosted Base metal Deposits: These deposits are amongst 
the most economically s i g n i f i c a n t ore deposits i n the w o r l d i . e . Mt. I s a , 
A u s t r a l i a ; S u l l i v a n , Canada: Meggen and Rammelsberg, Germany; t o name a 
few. Representative examples are known i n the Selwyn ba s i n - the Tom 
deposit was the f i r s t t o be discovered i n 1951, f o l l o w e d by several 
others i n the A n v i l d i s t r i c t d u r i n g the 1950's, 1960 !s and even today. 
Howards Pass was discovered i n 1972 and now, most r e c e n t l y , Cyprus A n v i l 
have discovered the Cirque deposit i n n o r t h e a s t e r n B r i t i s h Columbia. 
S i m i l a r major deposits have been also discovered along the Brooks Range 
i n n o r t h e r n Alaska. This basin i s o f major p r o p o r t i o n s , o t h e r deposits 
remain t o be discovered. 
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(The search f o r b a s i n a l , s t r a t i f o r m , shale-hosted deposits should not be 
confused w i t h the search f o r M i s s i s s i p p i V a l l e y type, carbonate-hosted 
deposits i . e . Basin Rim search program. The t a r g e t s have d i f f e r e n t 
geological/geochemical/geophysical c h a r a c t e r i s t i c s and occupy a d i f f e r e n t 
"time-space" d i s t r i b u t i o n i n the development o f the western Canadian 
C o r d i l l e r a and I n t e r i o r P l a i n s . ) 

9) "Common Sense" E x p l o r a t i o n : The essense o f successful e x p l o r a t i o n contains 
t h r e e p r i n c i p a l i n g r e d i e n t s . These are ( i ) Recognition o f good "ore-
making" geology; ( i i ) Use o f app r o p r i a t e technology, and ( i i i ) Deployment 
o f personnel w i t h proven e x p l o r a t i o n s k i l l s . This combination i s v i t a l 
f o r discovery. Lack O f any one o f these i n g r e d i e n t s w i l l i n v a r i a b l y lead 
t o f a i l u r e . 

Recommendations: 

1) Obtain considerably more g e o l o g i c a l d a t a - s p e c i f i c a l l y t o determine the 
d i s t r i b u t i o n o f favourable ore-making s t r a t i g r a p h y , such as the l o c a t i o n o f 
O r d o v i c i a n - S i l u r i a n aged shales (Road R i v e r ) , and Devono-Mississippian 
(Besa River) shales i n the Selwyn basin. 

Further, determine l o c a t i o n o f s i g n i f i c a n t Pb-Zn-Ag-Ba m i n e r a l i z a t i o n 
discovered t o date, by o b t a i n i n g Archer-Cathro reference volumes f o r the 
Yukon. Also review assessment f i l e s t o determine geological-geochemical 
work t o date. 

2) Prepare an " e x p l o r a t i o n index" map o u t l i n i n g v a r i o u s segments o f the 
Selwyn basin as t o t h e i r f a v o u r a b i l i t y f o r discovery. This w i l l help 
focus a t t e n t i o n t o s p e c i f i c areas on a p r i o r i t y b a s i s . Also t o be 
considered would be p r o x i m i t y t o e x i s t i n g road networks, topographic 
e l e v a t i o n , and i n t e n s i t y o f previous work. 

3) At the f i r s t i nstance, p r i o r i t y should be given t o i n v e s t i g a t i n g the 
p o t e n t i a l o f the Canol f o r m a t i o n , a u n i t o f the Besa River shales. 
These host the h i g h e r grade sulphides i . e . Tom (type) deposit, and 
co n t a i n u s e f u l b a r i t e marker horizons. 

4) Obtain the services o f a q u a l i f i e d consultant before any f i n a l d e cision 
i s made f o r f i e l d e x p l o r a t i o n . This would includ e an assessment o f 
worthwhile p r o p e r t i e s f o r immediate a c q u i s i t i o n i f necessary. I n 
a d d i t i o n , a d e c i s i o n could be made as t o a j o i n t - v e n t u r e e f f o r t at the 
f i r s t i n s t a n c e , f o l l o w e d by GMCL grass-roots e x p l o r a t i o n a t a l a t e r 
stage. 
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5) P r i o r t o f i e l d work, o b t a i n the services o f a geochemist. Stream sediment 
geochemistry i s one o f the proven ore f i n d i n g techniques f o r these deposits. 

6) Reference t o the attached map o u t l i n e s p o t e n t i a l blocks o f economic i n t e r e s t 
w i t h i n which s i g n i f i c a n t d iscoveries have been made t o date. P r i o r i t y 
should be attached t o i n v e s t i g a t i n g data f o r Blocks I I I and IV at the f i r s t 
i n stance. 

/ j s 

Attachments: ( i ) 

( i i ) 
( i i i ) 

Map o f Northern C o r d i l l e r a 
w i t h Location o f P r i n c i p a l Deposits. 
Generalized s t r a t i g r a p h i c x-sections. 
D e t a i l e d s t r a t i g r a p h i c x - s e c t i o n . 
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