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Indian and Northern Affaires indiennes I * Affairs Canada et du Nord Canada 

P. 0. Box 269 
Watson Lake, Yukon 
YOA 1co 

-. -. 
23 December, 1981 . .. 

REGIONAL DIRECTOR RESOURCES 

At tent ion:  Supervising Mining 
Recorder 

RESTRICTED 

Enclosed f o r  your f i l e s  is a Diamond D r i l l  r e p o r t  and logs submitted 
by Noranda Explora t ion  Company f o r  assessment on the  M, STRAT, SOUTH 
NAHANNI, QTZ, PIC, and SN minera l  claims loca ted  on 95-D-12. 

S i x  holes  were d r i l l e d  f o r  a t o t a l  footage of  2,101 f e e t .  I have 
requested from the  company, a p lan  showing t h e  l o c a t i o n  of each hole,  
which I w i l l  forward a s  soon a s  possible .  Diamond D r i l l  core  i s  be ing  
s t o r e d  on minera l  c la im M20. 

To ta l  c r e d i t  requested i s  $49,600.00 

Yours t r u l y ,  

P a t t i  L. McLeod 
Mining Recorder 
Watson Lake Mining D i s t r i c t  

e nc'l . 
cc: Regional Geologis t  
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INTRODUCTION 

The Quartz Lake property comprises 133 claims and f r a c t i o n s  (9 of 
which a r e  held under 21 year mining l eases )  owned i n  varying i n t e r e s t s  by 
Liard River Mining, Noranda Exploration Company Limited (N.P.L.) and 
Asarco Explorat ion Company of Canada, Ltd. 

Diamond d r i l l i n g  i n  1981 was performed on t h e  following claims : 

M 7 Claim 
M 18 Claim 
M 20 Claim 
M 25 Claim 

The proper ty  is located 45 miles nor theas t  of Watson Lake, Yukon 
Ter r i to ry ;  access is by a i r  from Watson Lake. The 1981 program, under 
an option agreement between Noranda and Asarco, included 6 "BQ" diameter 
d r i l l  holes  f o r  a combined depth of 2101 f e e t ,  completed between August 
3 and August 28, 1981. 

DIAMOND DRILL PROGRRM 

D r i l l i n g  w a s  contracted t o  Dr i lcor  Indus t r i e s ,  Ltd. of  Richmond, 
B.C., who supplied a d i e s e l  p e r e d  Hydrawink d r i l l  u n i t  and crew. 
D r i l l i n g  was supervised by R.S. Rogers, G.C. MacDonald and G.E. Dirom, 
of Noranda Exploration Co. Ltd. (N.P.L.). 

D r i l l  core f o r  the 1981 program is s to red  on t h e  proper ty  on claim 
MZO,  excepting por t ions  taken f o r  assay and petrographic s tudy.  Assay. 
technique followed accepted a n a l y t i c a l  p rac t i cenand  w i l l  not  be e labora ted  
on here.  
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Drill logs and assay data summarize the 1981 program. 

Project Geologist 
Noranda Exploration Co., Ltd. (N.P.L.) 

December 17, 1981 
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NORANDA EXPLORATION COMPANY. LIMITED Page 4 

011arad 0 4  AUQ 81  I ~ o m 1 a t . d  0 5  AUg 811 corm ~ i z a  BQ 

FIELD COORDINATES 

p. 9 4 . 3 3 2  N '. Elm. 3 7 7 0  Dip - 9 0  

4 . 9 4 . 5 6 5  N Depth 2 5 7  

NTS No. 9 5  D 5 

Sheat 01 

no18 NO. 

145 

Prwsrtv Quartz l a k e  I project NO 1 0 9 3  

SURVEYED CDORDINATES 

har ing 

'00taga 

- 2 6 . 0  

2 6 . 5  

L.I. 

08 August 81 LOGGED BY R.S. Rogers - . . . /s 
. .~ ... . ~ ~ .  ~ ~~ . . 

Rw'y 

Elm. Dip - 9 0  

Dep. 

G~lphlc Lop 

~ w t h  2 5 7  

Omscription 

Overburden, cased 

A r g i l l i t e ,  p a l e  green ,  f i n e l y  laminar wi th  bedding 3 5  
0 

Bearing 

J,,IP, % 22, ~*m"l. NO. ~ t .  
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I FIELD COORDINATES SURVEVED COORDINATES Sheet 2 o l  5 

NORANDA EXPLORATION COMPANY, LIMITED Page 5 

I DATE LOGGED BY ... . 

Ilered Completed Con Sire Proprtv I Proi.st NO 1093 NTS No. 



NORANDA EXPLORATION COMPANY, LIMITED Paqe 6 

Ilered Complatld Cora Size Property Prol.st No 1093 NTS No. 

FIELD COORDINATES I SURVEYED COORDINATES I Sheet 3 01 c 

42.5 A r g i l l i t e ,  dark grey,  heavi ly  p y r i t i z e d ,  bedding a t  45O 20 
1 I t o  co re  a x i s .  Galena banded p a r a l l e l  t o  bedding from I I 1 I I I i 

-33.5 

62.0 A r g i l l i t e ,  interbanded pa le  green and pink bedded a t  35O ( 5  
t o  co re  a x l s ,  some laminar p y r l t e  throughout. Fau l t  
gouge o r  shear  a t  148.0 t o  148.8 

Massive p y r i t e  with minor f i n e  grained qalena f r a c t u r e  -,.., 
L L I L I I I - ,  

,46.0 

90 

A r g i l l i t e ,  dark qrey a s  above, r a r e  f i n e  qrained d i s -  
eminated galena,  abundant laminar p y r i t e  

.63.5 

.65.0 

1.0 

5 

Q u a r t z i t i c  b recc ia ,  pebbles t o  1/2" diameter ,  poor 
recovery 

Eb 

I 

A r g i l l i t e ,  dark grey t o  b lack ,  heavily p y r i t i c ,  sheared 
t e x t u r e  witn c l a s t s  ot q u a r t z i t i c  material. Appears t o  
be reminiscent  of footwall  rocks 

0.5 

1 5  

Eb 



NORANOA EXPLORATION COMPANY. LIMITED Page 7 

Com~lmwi Cora Sim Provr tv  Prolrt No 10gj NTS No. 

FIELD CWROINATES SURVEYED COORDINATES Shoat of 
!. 

. EIu. DIP Lat. Elw. Dip Holo No. 

Depth Bearing Oao. . Srrlnp 
145 
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NORANDA EXPLORATION COMPANY, LIMITED Paae 10 

norod 1 comtat.d I Cora SIze Ptoperty I ~ ~ o l r t  NO 1093 I NTS No. 

I FlELD COORDINATES SURVEYED COORDINATES 

., , 

DATE LOGGED BY - 
. . . /11 

. . .~ ....,,,. ..,~ . - ~ ~  ~.,.~. . ~ , ~  . . , . 



205 feet  recovered 

205/223 = 91.9% Recovery 

4 

I DATE LOGGED BY - . . ./12 



NORANDA EXPLORATION COMPANY, LIMITED phge 12 

o l l m d  08 Aug 81 Complnd 11 Aug 81 Con Elm EQ 

FIELD COORDINATES 

94.150 N : ( € 1 ~ .  3770 DIP -90 

99.700 B 1-h 305.0 Bur lm 

42.0 Overburden, cased 

60.5 

.. 
.?:",, 

~ o c r  R U * ~  mphk LW Lkuription I sulp. I &, 1 II. NO. I ~ t .  I % I 
I I I I I I I I 1 I 

p r w r ~ ~  Quartz Lake 

C 
68.2 

C 

6 I I A r a i t i r n r l :  -inn r; I I 
I indeterminate 

Araillite, interbedded grey and pale green, banded at - *" L" .sy 
with moderately pyritic selvage rims.. Grades into I 

106.5 

Prolut NO 1093 1 

5 

Quartiztie, grey and white, 
heavily pyritized and with minor sphalerite and galena 
in crosscutting fracture8 

NTS ~ 0 . 9 5  D 5 

20 

Massive write with Patchy qalena and sulfosalts, 
minor black argillite partings and quartzitic pebbles 
in breccia towards base of interval 

Sheet 1 of 2 

noh  NO. 

147 

WRVLYED COORDINATES * {  

LN. EW. O ~ P  -go I 

90 

OW. I mpth 305.0 Brr l rq  1 
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NORANDA EXPLORATION COMPANY, LIMITED i Page 14 

O U A r t Z  Lakc P r o k t  NO 1093 NTS NO. 95 
FIELD COORDINATES SURVEYED COORDINATES 

Dncrlptlm Y s,,lp. &,  ampl la NO. LI. 

- 
. . . /15 I 



A r q i l l i t e ,  qreen and qrey, hiqhly sheared, moderate 5 
pyri te  i n  fractures throughout 

S 
11 

'$ . 

'? 

DATE LOGGED BY - 
. . . /16 1 



i NORANDA EXPLORATION CWPANY, LIMITED Page 16 

I DATE LOOOEO 8 V  

175.0 

176.0 

192.0 

202.0 

Argillite, black, interbedded with grey quartzite with 
nanaing >u w core axrs 

Massive pyrite 

Black argillite and quartzite as above 

Araillite. wstv sreen with sheared contact at top of 
section 

95% 



, . .r . . 
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NORANDA EXPLORATION CWPANY, LIMITED i 
~ I l u e d  C0mptm.d Con Bite Property P m i r t  No i NTS No. 

149 

I DATE LOGGED BY 

,, 0 I 





37.2 Argillite, green; highly sheared with convolu$ed banding 
rnA i s a t  A n  tn  

core axis 

.03.5 Argillite, rusty green and grey with minor quartz atock- 
" - 
minor interlaminar quartzite lenses throughout section 

h73.5 

I I I I I I I I I I 

I .. 
DATE LOGGED BY -- - 

~rgillite, rusty brown and bleached purple with bedding 

section 

279.0 Argillite, gzeen and pasty, monotonous barren section 
bedded at 70- to core axia. Minor rusty argillite on 
partings. No sulphides evident. 



NORANDA EXPLORATION COMPANY, LIMITED Page 20 

FIELD COORDINATES I SURVEYED COORDINATES Sheet 2 of 2 

Ilarad 

" Elw. DIP Let. EIw. DIP Hole No. 

Depth Dep. Depth 150 

-- 
DATE LOGGED BY -- . . . 

Completed Con S i n  Property Project No 
nq7 

NTS No. 
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QUARTZ LAKE 1093 
PROPERTY 

1 .  S A M P L E  R E P O R T  



NORANDA EXPLORATIOn -0MPANY. LIMITED 

N.1.S. 95015 Page 22  

I 

PROPERTY QUARTZ LAKE 1093 DATE Augu~t 8,  1981 

S A M P L E  R E P O R T  DDH 145 

4 Y C L I  NO. 

I243 

244 

245 

246 

1247 I 232.0 - 237.0 " I " I " 10.1610.0910.02 I I 1 . 1  I " 

TYPE 

BQ 
9, 

II 

II 

LOCATION h OESCRICTION 

DDH 145 212.0 - 217.0 Feet 
I 1  I t  217.0 - 222.0 " 

11 11 222.0-  227.0 " 
11 11 227.0-  232.0 " 

WlOTH 
Feet 

5 
" 

" 
" 

SAMPLE1 
0 v 

Firko 
11 

I, 

I, 

ASaAV8 

Ag 

0.44 

0.08 

0.30 

0.10 

Pb 

0.02 

0.02 

0.12 

0.02 

Zn 

0.02 

0.02 

0.02 

0.02 



NORANOA EXPLORATION COMPANY. LIMITED 

N.1.S. 95D/5 Page 2 3  

PROPERTY QUARTZ LAKE 1093 DATE Aunust 14. 1981 

S A M P L E  R E P O R T  DDH 146 

I I I I I I I I I I I 



! 
NORANDA E X P L O R A T I O ~  -OMPANY. LIMITED 

N.T.S. 95D15 Paqc ;! 

PROPERTY 
QUARTZ LAKE 1093 

DATE August 16, 1981 

LOCATION L DESCRIPTION 

. . . / 2 5  

.. . . . ., .~,. . .-. . . . . . . . . I 



NORANDA EXPLORATIOI. -0MPANY. LIMITED 

N.T.S. Page '2: 

PROPERTY QUARTZ LAKE 1093 
DATE 

Auguet 22 ,  1981 

S A M P L E  R E P O R T  DDH 149 

).M*Le NO. 

9304  

0305 

:0306 

-- 

LOCATION I OESCRWTION 

DDH 149 37.0  - 41.0 Feet 
I t  *I  41.0  - 46.0 " 
I t  II 46.0 - 51.0 " 

V 

BQ 
I, 

I, 

WIDTH 

Feet 

4 

5 
" 

- 

SAMPLE1 
8 V 

Flrko 
I t  

1, 

- - 

ASSAYS . 
AP 

2 .24  

0 .26 

1.82 

Pb 

5.86 

0 .36 

5 .60 

Z n  

0.02 

0.22 

0 .28 
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STATEMENT OF QUALIFICATIONS 

I ,  Randal l  S t e w a r t  Rogers,  o f  t h e  C i t y  o f  Whitehorse i n  

t h e  Yukon T e r r i t o r y ,  do hereby c e r t i f y :  

THAT I have been employed a s  a G e o l o g i s t  by Noranda E x p l o r a t i o n  

Company, Limited (No P e r s o n a l  L i a b i l i t y )  s i n c e  01  J a n u a r y ,  1980; 

THAT I a m  a g r a d u a t e  o f  t h e  U n i v e r s i t y  o f  B r i t i s h  Columbia 

w i t h  t h e  degree  o f  Bachelor  o f  Sc ience  (Honours) i n  Geology; 

THAT I am a g r a d u a t e  o f  Queen's  U n i v e r s i t y  a t  Kingston,  

O n t a r i o ,  wi th  t h e  d e g r e e  o f  Master o f  Sc ience  i n  Minera l  E x p l o r a t i o n ;  

THAT I am a Notary P u b l i c  i n  and f o r  t h e  Yukon T e r r i t o r y ;  

THAT 1 am a member o f  t h e  Canadian I n s t i t u t e  o f  Mining and 

Meta l lu rgy  (Geology S e c t i o n )  and 

THAT I am a member o f  t h e  Geolog ica l  A s s o c i a t i o n  o f  Canada. 

Dated a t  Whitehorse,  Yukon T e r r i t o r y ;  t h i s  - lib day o f  I h 2 e m L . c  , 1981. - 

(Randa l l  s t e w 6 t  hogers )  - G e o l o g i s t  
u 

Noranda Exploration Co., Ltd .  (NPL) 
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NORANDA EXPLORATION COMPANY, LIMITED 

STATEMENT OF COST 

PROJECT QUARTZ LAKE 

TYPE OF REPORT DIAMOND DRILLING 

Wages: 

No. o f  Days 51 

Rate per Day $ 86.1963 

Dates From: Jan 1/81 - Oct 31/81 

To ta l  Wages 51 x $ 86.1963 

Food and Accomodat ion: 

No o f  days 51 

Rate per  day $ 58.7014 

Dates Prom: Jan 1/81 - Oct 31/81 

Tota l  Cost 51 x $ 58.7014 

Transportat  ion: 

No o f  days 5 1 

Rate per  day $ 725.9135 

Dates From: Jan 1/81 - Oct 31/81 

To ta l  Cost 51 X $ 725.9135 

Instrument Rental: 

Type o f  Instrument 

No o f  days 

Rate per day $ 

dates From: 

To ta l  Cost 

Type o f  Instrument 

No o f  days 

Bate per day $ 

Dates From: 

To ta l  Cost 

DATE December 2, 1981 



f) Analysis 

g) Cost of preparation of Report 

Author 

Drafting 

Typing 

h )  Other: 
Contractors 

Camp & Field Supplies 

Total Cost 

I Certify the above 
costs to be correct 

Br. Accountant 

- 
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South Nahanni 1 
11 I, 2 
I ,  ' 8 

APPENDIX I11 - CLAIM STATISTICS 

CRANT NO. EXPIRY DATE 

Dec. 31  1991 

Dec. 3 1  1988 

Dec. 31  1986 

Dec. 31  1986 

Dec. 31  1986 

Dec. 31 1991 

Dec. 31  1991 

Dec. 31  1988 

Dec. 31 1988 

Dec. 31 1986 

Dec. 31 1989 

Dec. 31 1991 

Dec. 31 1987 

Dec. 31 1986 

Dec. 31 1987 

Dec. 31 1987 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31  1986 

Dec. 31  1986 

Dec. 3 1  1986 

Dec. 3 1  1986 

Dec. 31  1986 

Dec. 31  1986 

Dec. 31  1986 

Dec. 31  1986 

Dec. 31  1987 

Dec. 31 1986 

Dec. 31 1986 

Dec. 3 1  1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

- 
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Liard River Mining Ltd. 
*I 11 ,I .. 



CLAIM NAME 

1 South Nahanni 40 

I ,  " 41 
,, I,  4 7 

Qtz. 

I, 

GRANT NO. 

60062 

60063 

60069 

63343 

EXPIRY DATE 

k c .  31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

k c .  31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

REGISTRATION 

Liard Rikr Mining Ltd. 
I, I* 11 I, 

,1 I ,  I, ,1 

Asarco Exploration 
Colppany Canada,,Ltd. ,, 

I t  



- 
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CIAIU NAUE GRANT NO. EXPIRY DATE 

Dec. 31 1986 

Dec. 3 1  1986 

Dec. 31  1986 

Dec. 31  1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31  1986 

Dec. 31 1986 

Dec. 31  1986 

Dec. 31  1986 

Dec. 3 1  1986 

Dec. 31  1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31  1986 

Dec. 31 1986 

Dec. 31  1986 

Dec. 31 1986 

Dec. 31  1986 

Dec. 31  1986 

Dec. 31 1986 

Dec. 31  1986 

Dec. 31  1986 

Dec. 3 1  1986 

Dec. 31 1986 

Dec. 31  1986 

Dec. 31  1986 

Dee. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

REGISTRATION 

N o r a n d a  E x p l o r a t i m  
Company, L i m i t e d  (NPL) 

I, '! I. " . .  



CLAIM NAME 

S t r a t  57 

Pic 

Pic  

Pic 

Lot 

LO t 

Lot 

LO t 

Lot 

Lot 

Lot 

Lot 

Lot 

58 . 
59 , 

60 . 
61 .  

62 . 
63 . 
64 ' 

65 . 
66 . 
67 . 

68 , 

69 

70 

71.  

72 . 
1 Fr. 

2 Fr. 

3 Fr. 

GRmm NO. 

1 (SN 3 M.C.) ) 

2 (SN 4 M.C.) ) 

3 (SN 5 M.C.) ) 

4 (Dorothy M.C.) ) 

5 (SN 6 M.C. ) 

6 (SN 7 M.C. ) 

7 (SN 48 M.C.) ) 

8 (SN49M.C.) ) 

9 (WHI 3 Fr. M.C.) 

EXPIRY DATE 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Dec. 31 1986 

Page 32 
REGISTRATION 

Noranda Exploration 
Company Ltd. (N. P.L. 1 

Asarco Exploration 
Company Canada Ltd. 

,, ,# 

I# I, 

Leased claims good fo r  2 1  years; Renewable 
f o r  addi t ional  21 years i n  1994. 
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QUARTZ LAKE PROJECT ( McMILJAN OPTION ) 

1981 SUMMABY REPORT 

Fandall S .  Ragers, X S C .  

Noranda Exploration Co., Ltd. (NPL) 

Whitehorse, Yukon Territory. 

November 1 ,  1981 



Norondo Exolorotlon Com~onv L~m~ted 
(no personal hab~l~ty) 

W e  203 107 Moin Sheet 
Whlteh31se Yukon Terntory 

noranda Phone (403) 667-4805 

Dr. J.A. Morin 
D.I.A.N.D. 
Whitehorse, Y.T. 05 Feb 82 

Dear Jim; 

Further to our conver%aions this winter, enclosed please 
find the 1981 summary report for Quartz Lake. As this is an 
internal report for Noranda, I would request it be retained for 
your own consumption only. As you can see, there are still a 
lot of unanswered questions at Quartz Lake; my own feeling is 
that these can be resolved by (i) a lot of regional work, 
in an effort to fit the package into a stratigraphic setting; 
and (ii) deep drill holes, particularly on the eastern margin of 
the known ore zones. The latter plan is not likely to occur 
for some time, as Noranda is loathe to spend heaps of money 
on deep drill holes (unfortunately). 

Should you require any more samples, we've got a fair pile 
of rock and sulphide core sections in our warehouse. Call 
myself or Gary Yeo if we can help at all. 

I'm also enclosing a copy of my paper on the Wernecke 
breccias; I've changed some of my thoughts on that since 
writing it, but you may find the references useful. 



SUMMARY AND RECOMMENDATIONS 

The 1981 exploration program at Quartz Lake, Yukon Territory 

was directed at the South Zone in an effort to delineate that ore 

zone and thereby increase the known reserves contained within the 

property. Work included the preparation of a contoured orthophotograph 

at 1" : 500' by Pacific Survey Corporation; linecutting. surveying 

and camp construction by Yukon Pacific Mines, Ltd.; C.E.M, surveys 

by Noranda Exploration Co., Ltd.; gracity surveys by Sharpe Geophysical 

Ltd.; diamond drilling by Drilcor Industries, Ltd. (supervised by 

Noranda Exploration Co., ~td.) and geological mapping by Mr. Pierre 

Vaillancourt, a M.Sc. candidate at the University of Western Ontario. 

No new mineral occurrences were found on the property in the 1981 

season; the South Zone orebody was extensively delineated in the 

current program. One exploratory drill hole was spotted northeast 

of the South Zone orebody, this returned no significant mineralization. 

It is believed that the 1981 program has identified the complete 

extent of economic mineralization within the confines of the property 

detectable by conventional methods. At this writing, the only possible 

location of further reserves would be at depth in the eastern margin 

of the claim group, or at depth stacked below known ore zones. 

These would be beyond the penetration capability of conventional 

geophysical techniques, and only detected with deep diamond drilling. 

At present, such a drill program is not warranted. 

Future exploration activity at Quartz Lake should be directed 

at potential reserves outside of the property. A program should 

be initiated to explore for Pb-Zn-Ag mineralization peripheral 

to the McMillan Option in comparable stratigraphy. Increased exploration 

and staking activity by competing interests in the last two seasons 

has been noted. 

An exploration program for the 1982 field season, to investigate 

the area of influence peripheral to the McMillan Option is strongly 

recommended. 
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INTRODUCTION 

The Quartz Lake Property (McMillan Option) comprises 131 claims 

and fractions located in the Watson Lake Mining District of Yukon Territory 

held variously by Liard River Mining Co., Ltd.; Noranda Exploration Co., 

and ASARCO Exploration Co. of Canada, Ltd. 

Exploration to date has defined a main ore zone (McMillan Deposit) 

with 1.2 million tons of ore grading 8.32% Zn, 4.13% Pb and 1.7 OPT 

&gag. Other mineralized zones have been identified peripheral to the 

Main Zone; chief among these is the South Zone which was extensively 

explored in the 1981 season. 

The present study will review the 1981 exploration activity on 

the Quartz Lake South Zone with a view to defining the most cost- 

effective program of exploration for the 1982 season. 

Current studies in progress at this writing include petrographic 

and regional synthesis studies by Mr. Pierre Vaillancourt, M.Sc. 

candidate at the University of Western Ontario; air photo interpretation 

by the author at Noranda Exploration, Whitehorse and continued investi- 

gation by Mr. J.A. Morin, D.I.A.N.D., Whitehorse. 
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LOCATION, HISTORY AND ACCESS 

Location : 

The Quartz Lake property is located forty miles northeast of 

Watson Lake, Yukon Territory at latitude 60° 31' N and longitude 

127O 55' W on N.T.S. 95D/5,12. (Figure 1). . The property straddles the 
height of land between the Coal and Hyland Rivers, within the Hyland 

Plateau physiographic area. Local tributary streams including Mine 

and Pyrite Creeks appear to follow definite northerly trending fault 

traces. The South Zone of the property occupies a broad glacial valley 

incorporating drainages of both these creeks. Local relief rarely 

exceeds 2500 feet with a mean elevation of 3500 feet a.s.1. Outcrop 

exposure is poor, with most slopes choked in glacial and alluvial debris. 

History : 

The mineralization at Quartz Lake was apparently discovered in 

1892 by prospectors from the Cassiar gold fields investigating placer 

gold traces in the Hyland River area. The late Ken McMillan of Lower 

Post, B.C. rediscovered the prospect in 1930, staking the showing in 

that year and again in 1948. Noranda Mines optioned McMillan's ground 

in 1948 and explored for one season. New Jersey Zinc explored with 

hand trenching and 657 feet of drilling up to 1950 under option from 

Noranda; in 1951 ASARCO entered the joint venture resulting in the 

formation of Liard River Mining Co., Ltd., ultimately earning a majority 

share position with diamond drilling, geophysical and geochemical surveys. 

In 1975 Noranda entered into a new joint venture agreement with ASARCO 

and the Liard River Mining Co., by which a majority interest could 

be earned by Noranda. A joint venture agreement was formalized in 1980 
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between Noranda and ASARCO. Major diamond dr i l l ing programs were 

undertaken i n  1980 and 1981. 

Access : 

Access to  the property is dominantly by a i r  from Watson Lake: 

suitable helicopter pads abound on the property and the lakes are 

suitable for fixed wing use. Cat t r a i l s  service most of the d r i l l  

s i t es ,  and packhorses were used with same success i n  the early years. 

A good winter cat  t r a i l  extends from Irons Creek on the Alaska Highway 

t o  within 20 miles of the property. A permanent camp was established 

on the South Zone during the 1981 f ie ld  program (Appendix V). 
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GEOLOGICAL SETTING 

e geologica 11 setting of the Quartz Lake Deposit h las been 

covered at length by Gabrielse and Blusson (19681, Dirom (19791, 

MacDonald (1981). Morin (1981), Rogers (1981a) and Vaillancourt (1981). 

The geology of the area will thus be only briefly summarized here, 

and the reader is directed to the cited sources for further detail. 

Hadrynian rocks occur in a north-trending synclinorium with core 

of Lower Paleozoic sedimenbary rocks (Figure 2). The Hadrynian 

lithologies comprise the "Grit unit" : dark shales, slate and silt- 

stone, gritty quartzite, limestone, quartz-pebble and feldspar- 

quartz pebble conglomerate and sandstone; maroon, green and buff 

shale, slate and phyllite. For the most part, the Grit Unit in the 

immediate area consists of coarse clastic rocks forming blocky outcrops 

of quartzose sandstone and conglomerate, and argillite. The Paleozoic 

inlier consists of Cambro-Ordovisian argillites, phyllitic limestone, 

wavy-banded limestone and quartzite. Regionally, a Cretaceous (?) 

biotite-hornblende granodiorite to quartz monzonite intrusive with 

porphyritic phases is present; this unit is not known to date on the 

Quartz Lake property. 

On a local scale, the metasedimentary rocks have been divided 

tentatively into four units: the Ridge Group, the Mine Group, and 

Range Group and the Canyon Fonaation. 

The Hadrynian Canyon Formation is the oldest unit identified 

on the property, and includes buff to grey interbedded phyllite 

and limestone with minor intercalated argillite. The Cambrian Range 
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Group overlies the Canyon Formation, comprising interbedded grey 

limestone, dark grey argillite, quartzite and quartz pebble conglom- 

erate. The Mine Group hosts the Main Zone deposit and consists of 

grey to green argillite, quartzite and limestone. The Ridge Group 

includes interbedded limestone, quartzite and grey-green to buff 

argillites. 

South Zone mineralization is essentially conformable to Mine 

Group stratigraphy in a completely sheared and folded zone overlying 

a horizon of intense shearing and mylonitization known informally as 

the Black Thrust. Ore minerals include pyrite, sphalerite, galena, 

chalcopyrite, arsenopyrite, tetrahedrite, boulangerite and others in 

a gangue dominated by quartz, siderite, ankerite, calcite and dolomite. 

Mineralization is both concordant and discordant. Concordant minerali- 

zation includes beds of massive sphalerite, galena, pyrite and siderite 

apparently complicated by structural truncation and gross metal 

zonation. Discordant mineralizatinn comprises fracture filling and 

stockworking quartz veinlets with variable galena, sphalerite, siderite 

and pyrite genetical$y.yonnger than the concordant mineralization, 

and with mineral proportionality closely reflecting the adjacent 

concordant horizon. 

  in era logical and petrographic studies are detailed in Rogers 

(1981a) and will not be elaborated on here. . 



TABLE I 

TABLE OF FORMATIONS 

light grey quartzite 

RIXE grey limestone 
.GROUP 

grey-green to buff argillite 

grey, siliceous limestone 

MINE grey to green argillite 
GROUP 

white quartzite 

green to black argillite 

RANGE 
grey limestone 

GROUP 
tan to buff quartzite 

limestone 

CANYON 
buff to grey phyllite 

FORMATION 
minor grey to black argillite 
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1981 EXPLORATION PROGRAM 

The 1981 program at Quartz Lake was directed at delineating the 

South Zone mineralization. Work included the preparation of a contoured 

orthophotograph, linecutting, C.E.M. surveys, gravity surveys, diamond 

drilling and geological mapping. Table I1 summarizes activity during the 

1981 field season at Quartz Lake. 

TABLE I1 

SUMMARY OF' ACTIVITY 

May 27 

May 31 

June 06 

June 07 

Aug; 03 

Aug. 04 

Aug. 07 

Aug. 08 

Aug. 09 

Aug. 23 

Aug. 25 

Aug. 28 

Sept. 14 

Yukon Pacific linecutters to Watson Lake. 

Linecutters to Quartz Lake, under supervision of R.L. McIntype, 
Noranda Exploration Co., Ltd. - camp construction, line cutting. 
HcIntyre out. 

T. McKinley, Noranda Exploration, to Quartz Lake. 

Linecutters complete Quartz Lake job. CEM, gravity and survey 
crew to Quartz Lake. T. Walker, Noranda Exploration 
Geophysisist to Quartz Lake. 

Walker and McKinley out. 

Diamond drill mobilized to Quartz Lake. 

Commence drilling. R.S. Rogers, Noranda Exploration supervising. 

ASARCO tour to Quartz Lake with G.E. Dirom. 

C..Logan, Noranda Exploration, to Quartz Lake. 

Logan and Dirom out. 

Diamond drilling completed. 

Drill crew demobilized to Watson Lake. 

Demobilization completed. Rogers returns to Whitehorse. 

Rogers to Quartz Lake: Inventory and winterize camp. 
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ORTHOPHOTOGRAPHY 

A contoured orthophotograph at 1" = 500' was prepared by Pacific 

Survey Corporationc 1409 West Pender Street, Vancouver, to cover an . 
area of 16 square miles in the Quartz Lake area (Figure 3). Preparation 

of the orthophotograph cost $3300.00. 

The monochrome orthophoto was prepared from 1960 federal government 

aerial photographs (Series A17108-65/68) at a scale of 1:52,000 using 

vertical and horizontal control from 1:50,000 topographic maps. Aero- 

triangulation produced mapping at a scale of 1" to 500' with a 20 foot contour 

interval on a Wild-1 photogrammetric instrument. The resultant topographic 

map was scribed and produced in a mylar copy. Orthophotography was produced 

with the aid of a Gestalt Photo-Mappar, a high speed, computer controlled 

differential rectification system. Finally, the topographic detail was- 

superimposed on the orthophotograph to produce the contoured photograph 

used in the field. 

The orbhopho-tograph was a valuable aid far field geolcgical mapping 

in the 1981 season, but was not prepared in time for pre-season planning 

of drill sites or linecutting. Distinct lineaments on the photo suggest 

surface traces of local faulting, some structural data is evident, and 

glacial features are clearly defined. A separate photo-interpretation 

study is proposed for the winter of 1981-82 to be undertaken by the author 

at Noranda Exploration eo., Whitehorse, Y.T. 
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LINECUTTING 

A linecutting contract was let to Yukon Pacific Mines, Box 4927, 

Whitehorse, Y.T.; represented by Mr. R. Bailey. The contract called for 

the establishment of a system of baselines, gridlines and tielines according 

to a strict set of specifications and tolerances. Linecutting was 

contracted at a flat rate of $410.00 per mile. A survey of South Zone 

drill collars at $2500.00 and the cons&ction of a camp at $3500.00 were 

called for in the contract dated 6 May, 1981. 

The linecutting crew assembled in Watson Lake on 7 May, and arrived at 

Quartz Lake property on 10 May, 1981, under the supervision of R.L. McIntyre, 

Geological Technician, Noranda Exploration Co., Ltd. McIntyre was replaced 

on May 31 by T. McKinlay, Geologist, Noranda Exploration Co., Ltd. 

The following linecutting was completed : (Figure 4)' 

1. Baselines : 

All baselines were cut to specifications: transit controlled, 
cut with axe and power saw to minimum 3 foot width with baseline 
stations chained to 100 foot intervals and slope corrected to 
0.5% tolerance. 

2. Gridlines : 

a) Lines 14+00W, 16+00W, 18+00W and 20+00W 
cut from 4+00N to 56+00S. 30,000 ft 

b) Lines 4+00E, 8+00E ....... 92+00E 
cut from 8+00S to 56+00S. 100,800 ft 
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These lines were turned off the baselines with transit or 
turning board, with directions maintained by foresight-back- 
sight on pickets. The lines were to be cut to allow unimpeded 
travel with 100 foot picketed stations. Field inspection of 
the grid by the author on arriving at the property indicated 
that the contractor had not fulfilled the specifications for 
these lines. Grid stations were poorly marked, lines were 
generally impassable and survey errors reflected a completely 
amateurish undertaking. 

3. Tielines 

Tielines to parallel BL 32+00S at 56+00S and 8+00S were called 
for in the contract. These could not be located in the field. 

4. Detailed Grids 

a) Eastern Grid : a detailed grid was cut with N-S lines at 
200 foot spacings from 68+00E to 92+00E and 32+00S to 
48+00S. This grid was suitable for geophysical use and 
generally complied to contract specifications. 

b) South Zone Grid : a grid called for in the vicinity of 
1980 drilling was not completed. 

In addition to linecutting, the contractor constructed a camp at 

the western edge of the grid near the old ASARCO camp. This included 

erection of an 8-man bunkhouse and a cookshack with associated clearing 

and rough construction. These structures were well built and should 

endure for some time. 

A South Zone drill collar survey was performed in the field but 

no map was supplied by the contractor. A plot of his field notes by 

the author shows that the survey was barely adequate to fix drill 

collars in space. 

It is suggested that future linecutting contracts be let with 

caution as the lowest bid on any particular job may not provide the 

greatest dollar value in performance. Perhaps stricter supervision of 

contractors by company personnel should be coupled with the retention 

of only those contractors with proven capability. 
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A C.E.M. co-axial shootback survey was completed between June 6 

and June 29 by J. Moore and R. Kaatz, Noranda Exploration Co., Ltd. 

A medium frequency (1830 Hz) survey using 300 foot coil separation was 

completed on N-S gridlines 400 feet apart, with a detailed survey from 

68+00E to 92+00E on lines spaced 200 feet apart between 32+00S and 48+00S. 

A high frequency (5010 HZ) survey using 400 foot coil separation was 

executed on lines 20+00W, BL O+OOE, 20+00E, BL 44+00E, 68+00E, BL 84+00E 

and EL 32+00S. The survey results are presented in Figure 5 and Figure 6. 

(The latter is a detailed survey over the South Zone drill area using 

lines 100 feet apart). 

The co-axial shootback EM method (JEM) is particularly well suited 

to exploration in the Yukon Territory as it is relatively unaffected 

by steep to&raphy. The method is similar to conventional horizontal 

shootback techniques, using two coils traversing lines perpendicular to 

inferred strike alternately transmitting and receiving at each station. 

The transmitting coil is held in a vertical position with the axis of 

the coil pointing along the traverse line, and values of resultant dip 

angles are recorded. (In the absence of a buried conductor, 91 + 92 = 0) 

No phase angle measurements are taken. Advantages of the technique 

include poor discrimination of conductors due to overburden effects 

and the potential for the generation of false anomalies over large, 

poorly conductive features such as wet fault zones. Conductors are 

identified by classic "W" profiles in dip angle. 
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High Priority Anomalies : (Figure 5) 

ANOMALY "A" : 16+00W, 33+00S to 4+00E, 31+00S 

A broad C.E.M. anomaly is seen in medium frequency profiles across 

the South Zone drill area. Assymetry suggests broad flat conductor 

dipping gently north. High frequency response is negligible. (Explored 

by South Zone drilling). 

ANOMALY "B' : 16+00W, 1+00S to 8+00W, 2+OOS 

A weak zone of medium frequency response straddles Mine Creek in 

this region. No high frequency lines traversed this anomaly. 

ANOMALY "C" : 12+00E, 18+00S to 16+00E, 18+00S 

A minor medium frequency response is seen on the southwestern flank 

of Little Mountain. Explored with DDH 150, (1981). 

Low Priority Anomalies : 

ANOMALY "D' : O+OOE, 44+00S 

A one line anomaly in medium and high frequency C.E.M. occurs along 

the baseline at this point. Investigated on the surface by the author; 

massive pyrite float in a quartzitic gangue was discovered in a shallow 

test pit, and samples sent for assay (pending at this writing). No 

further investigation in 1981. 

ANOMALY "E" : .68+00Er 32+00S 

A good one line anomaly occurs in medium frequency C.E.M. with 

peripheral "noise" on adjacent detailed survey lines. The pattern in 

C.E.M. profile suggests a narrow vertical conductor extending from this 

point to 90+00E, 38+00S. High frequency response is uniformly poor. 

. . ./I4 
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The detailed South Zone C.E.M. survey (Figure 6) defined a sinuous 

anomaly extending from 10+00W, 32+00S to 4+00W, 31+00S. This is likely 

an extension of Anomaly "A" described above. In profile, a classic "W" 

profile is seen with assymetry suggesting a broad conductor with 

gentle northerly dip. This would agree with 1980 stratum contour 

projections from drill hole data, defining the ore zone at an attitude 

of 125/11N. Drilling in 1980 and 1981 explored the South Zone quite 

thoroughly. 

A small anomaly on the detailed survey at 43+00S, O+OOE would seem 

to coincide with Anomaly "D" above; as yet this spot is untested by 

drilling. It is suggested that this anomaly be tested by trenching in 

1982, as the pyritic float found by the author at this point could be 

explained by orthoprojection of the South Zone ore body across the valley 

and into the hillside here. 

No further electromagnetic surveys are proposed for the South 

Zone of Quartz Lake. It is felt that the current coverage has defined 

all the near-surface anomalies within the range of conventional techniques. 

The possibility of deeper ore zones either below the South Zone or 

buried beneath the eastern part of the grid is possibly, but these would 

be beyond the penetration of C.E.M. or VLF-EM techniques. (See ccments 

under "Diamond Drilling" and relevant geological cross-sections following). 
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GRAVITY SURVEY 

A gravity survey was carried out in June by a crew from Sharpe 

Geophysical, Tmont~. The area sumeyed was essentially the same as 

that explored by C.E.M., extending from 20+00W to 92+00E and O+OOS to 

56+00S (Figure 7). As before, detailed surveys were initiated over the 

South Zone drill area (Figure 8). 

- Figure 7 shows four distinct linear anomalies. 

ANOMALY "A" : includes the South Zone drill area and the area of 

detailed study described below. This area has been extensively drilled. 

ANOMALY "B" : defines a sinuous linear feature up to 500 feet wide 

from 12+00E, 12+00S to 44+00E, 14+00S, roughly coincident with a previously 

described C.E.M. anomaly (explored in 1981 by DDH 150). 

ANOMALY "CH : is a poorly defined irregularity on line 72+00E 

from 31+00S to 42+00S. Adjacent lines show higher than normal background 

"noise" but no clear anomalies are defined (not explored in 1981). 

ANOMALY "D" : is poorly defined at 16+00W near O+OOS (not explored 

in 1981). 

Figure 8 shows a contoured plan of the South Zone detailed gravity 

survey, A large central anomaly is clearly similar in shape and extent 

to that detailed in the C.E.M. survey; (extending from 34+00S, 10+00W 

to 31+00S, 4+00W). This anomaly has been tested by DDH 68, 70, 74, 

90, 147 and 149. The northern edge of the anomaly was explored with 

DDH 76, 77, 139, 145 and 146; while DDH 69, 75, 89 and 138 tested the 

southern edge. A small sub-anomaly at 1+00W, 27+50S was tested with DDH 

148; and a small sub-anomaly at 8+00W, 38+50S has not yet been tested. 
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The e l l ipt ical  anomaly a t  43+tiOS, O+OOE to 41+00S, 6+00E coincides with 

previously described C.E.M. anomaly "Dm (Figure 5 ) .  

No further gravity surveys are proposed for the South Zone of 

Quartz Lake. Attention should perhaps be focussed on resolving this  

year's survey data through a Bouger f i l t e r  to clarify anomalous areas. 
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DIAMOND DRILLING 

The 1981 diamond drill program at Quartz Lake was contracted out to 

Drilcor Industries Ltd. of Richmond, B.C. Drilcor was represented on 

the site by Mr. Daryl Fry, a principal in the company. The drill 

equipment was mobilized from Watson Lake, Y.T. into the property on 

03 August, 1981, with a Bell series 205-A-1 helicopter supplied by 

Frontier Helicopters,.Ltd. Drill equipment included the Hydrawink unit 

with Volkswagen diesel powerpack as detailed in the 1980 diamond drill 

report, set up for EQ wireline drilling. Two twelve hour shifts of 

drilling were established, each shift comprising a driller and a 

helper. Drilcor supplied a camp cook, and supervisory personnel as 

required. 

The Hydrawink drill performed more efficiently this year than in 

the 1980 season, but minor mechanical problems still plagued the operation. , 

Most of these were due to inadequacies of the driller or helper : the 

problems included broken starter motors, burst hydraulic lines, burst 

water lines and an alternator destroyed by being hooked up with 

reversed polarity. A helicopter slinging mishap confirmed the premise 

that Sundstrom water pumps in m e s s  of 700 pounds weight have virtually 

no aerodynamic qualities. (A replacement for the impacted pump was 

found in Watson Lake). 

Six "BQ" holes were completed in 1981 for a total of 2101 feet 

(Appendix 11). Holes 145 to 149 were collared in the South Zone drill 

area; hole 150 tested the west flank of Little Mountain (Figure 9). 

The current program brings South Zone drilling to a total of 8804 feet, 

in 27 holes collared between 1955 and 1981 (Table 111). Composite E-W 

and N-S cross sections are seen in Figures 10 to 23. 



DDH 145 (94.332 N; 99.490 E) 

This hole was designed to test the lateral continuity of a mineral- 

zzed zone intersected in 1980 by DDH 139 (Figure 14). Significant inter- 

sections include : 

82.0 to 87.0 Argillite and grey quartzite with minor 
galena in fractures and quartz stockwork. 
Assayed 2.00% Pb, 0.02% Zn and 1.16 OPT Ag 
over 5.0 feet. 

112.0 to 127.0 Green argillite with fine grained galena 
in quartz stockwork. Assayed 0.71% Pb, 
0.069 Zn and 0.43 OPT Ag over 15.0 feet. 

127.0 to 147.0 Massive write from 131.5 to 133.5, under- 
'lain by a zone of banded grey argillite 
with galena laminae. Assayed 2.54% Pb, 
0.02% Zn, and 1.33 OPT Ag over 20.0 feet. 

157.0 to 162.0 Interbanded pale green and pink argillite 
with laminae pyrite and very fine grained 
galena. Assayed 0.94% Pb, 0.02 % Zn 
and 0.60 OPT Ag over 5.0 feet. 

204.0 to 215.5 Massive pyrite in a quartzitic breccia. 
,Assayed 0.32% Pb, 0.02% Zn and 5.02 OPT 
Ag over (207.0 - 212.0) 5.0 feet. 

The hole was completed in sheared black argillite and quartzite 

of the 'Black Thrust" footwall at 257.0 feet. 

DDH 146 (94.565 N; 99.700 E) 

This hole was designed to test the northern extension of the DDH 139 

:ersection (Figure 20). Of particular note is the first intersection 

detailed below, 



- 
/ Page 19 

Dolomitic breccia with galena,.boulangerite 
and tetrahedrite filling interstices. Assayed 
5.9% Pb, 0.04% Zn and 3.92 OPT Ag (108.0 - 
118.0) over 10.0 feet. 

Grey quartzite with green argi.llite partings; 
moderate to heavy pyrite with massive galena 
sections in quartzitic breccia. Assayed 
1.80% Pb, 0.02% Zn and 3.76 OPT Ag over 
10.0 feet. 

Massive pyrite with very fine grained 
disseminated galena. Assayed 0.69% Pb, 
0.02% Zn and 7.10 OPT Ag (242.0 - 252.0) 
over 10.0 feet. 

The hole was completed at 317.0 feet in a heavily pyritic quartzite 

horizon that appears to be the footwall zone. Repetitions of black 

and grey argillite prior to the quartzite suggest that the footwall 

transition is gradational or perhaps fault-complicated; the abrupt 

change to footwall lithology is not seen here. 

DDH 147 (94.150 N; 99.700 E) 

This hole tested the area immediately south of DDH 139 (Figure 20). 

The preponderance of massive pyrite in this hole is significant, as 

this appears to define a crude metal zonation in the South Zone. 

68.2 to 106.5 Massive pyrite over 38.3 feet. Assayed 
0.35% Pb, 0.02% Zn and 0.20 OPT Ag (67.0 - 
107.0) over 40.0 feet. 

147.0 to 150.0 Massive pyrite over 3.0 feet. No significant 
assays. 

177.0 to 181.0 Massive pyrite over 4.0 feet. Assayed 0.57% 
Pb, 0.02% Zn and 0.21 OPT Ag (172.0 to 
187.0) over 15.0 feet. 

This hole was completed at 305.0 feet in footwall rocks. 



DDH 148 (94,350 N; 99.900 E) 

This hole was the last hole to test the immediate area around 

DDH 139; covering the area to the east of that hole (Figure 11). 

76.0 to 125.0 Massive pyrite with minor galena disseminations. 
Assays: 71.0 to 86.0, 15.0 feet at 0.83% 
Pb, 0.100.Zn and 1.34 OPT Ag; 86.0 to 116.0, 
30.0 feet at 2.88% Pb, 0.06% Zn and 0.35 OPT 
Ag; 116.0 to 126.0, 10.0 feet at 1.03% Pb, 
0.06% Zn and 0.28 OPT Ag. 

125.0 to 127.8 Quartzitic breccia with traces of galena 
(see assays Below). 

127.8 to 167.8 Green argillite with galena in fractures 
and disseminated in pyrite laminae. Assayed : 
126.0 to 156.0, 30.0 feet at 2.65% Pb, 
0.09% Zn and 0.77 OPT Ag. 

213.5 to 215.8 Massive pyrite, not assayed. 

The hole was completed at 262.0 feet. 

DDH 149 (93,955 N; 99,300 E) 

This hole tested coincident C.E.M. and gravity anomalies south and 

west of the South Zone mineralization. 

37.0 to 48.0 Massive pyrite with galena in fractures. 
Assayed 3.80% Pb, 0.18% Zn and 1.38 OPT 
Ag (37.0 to 51.0) over 14.0 feet. 

117.8 to 118.5 Massive pyrite , 0.7 feet 

175.0 to 176.0 Massive pyrite , 1.0 feet 

202.0 to 205.5 Eyritic mud , 3.5 feet 

295.0 to 299.5 Massive pyrite , 4.5 feet 

357.0 to 360.0 Pyritic mud . , 3.0 feet 

442.0 to 445.0 Pyritic silt , 3.0 feet 
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This hole was terminated under a r t e s i an  conditions a t  460.0 fee t .  

DDH 150 (96,050 N; 101,600 E) 

This hole was designed t o  t e s t  coincident C.E.M. and gravi ty  anomalies 

on the southwestern flank of L i t t l e  Mountain and t o  provide s t ra t igraphi -  

c a l  da ta  i n  the  area between Main and South Zones. No sulphides were 

seen i n  t h i s  hole, which primarily cu t  green a r g i l l i t e  and limestone. 

The gravi ty  anomaly may be explained by a considerable thickness of 

limestone i n  the  hole,  but no conclusive explanation fo r  the C.E.M. 

conductor was found. I t  is conceivable t h a t  the limestone block i s  

f a u l t  bounded south of DDH 150; i n  t h a t  case,  the  C.E.M. response could 

r e f l e c t  wet o r  p y r i t i c  faul t ing.  The hole was completed a t  500.0 f e e t  

i n  footwall rocks; no assays were warranted. 



DDH - 

67 
68 
69 
70 
71 
72 

.73 
74 
7 5 
76 
77 
78 
79 
80 
89 
90 

138 
139 
141 
143 
144 
145 
146 
147 
148 
149 
150 

27 - - 

DEP (El 

100170 
99741 
99410 
99100 
99054 
99350 
99725 
99517 
99890 
99164 

100040 
100420 
99550 
98890 
99891 
99978 
99682 
99688 

100289 
100380 
99887 
99490 
99700 
99700 
99900 
99300 

101600 

TABLE I11 

SOUTH ZONE DRILLING SUMMARY 
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Coveney 
Coveney 
Covenay 
Coveney 
Coveney 
Coveney 
Coveney 
Kenly 
Kcnly 
Kcnly 
Kenly 
Kenly 
Kenly 
Kenly - Bayley 
Bayley 
Rogers 
Rogers 
Rogers 
Rogers 
Rogers 
Rogers 
Rogers 
Rogers 

- 
3780 460 . -90 37 Rogers 
4200 500 -90 11 ' Rogers 



- 
Page 23 

GEOLOGICAL MAPPING 

Mapping at a scale of 1"=5001 was done by Mr. P. Vaillancourt, 

M.Sc. candidate at the University of Western Ontario. Vaillancourt 

was assisted throughout his project by M. Pirko, Noranda Exploration. 

The final copy of ~aillancour& map is being prepared at this time, and 

will form part of a later report. Vaillancourt's preliminary comments 

are seen in Appendix IV. 
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DISCUSSION 

The genetic history of the Quartz Lake mineralization has been 

discussed at length by a variety of authors. The two principal 

schools of thought on the subject involve contrasting models of 

hydrothermal replacement mineralization and syngenetic (sedimentogenic) 

mineralization. 

The following points are central to the genetic issue and may 

guide search for further reserves: 

The ore zone is stratiform but not exclusively stratabound; 

The ore zone is confined to Mine Group stratigraphy; 

The ore zone is separated from footwall rocks by a zone of 

thrusting, shearing or discontinuity known infonaally as the 

Black Thrustj 

Abrupt facies changes occur in strata immediately adjacent to 

the ore zone - typically the sequence runs from west to east as; 

purple argillite - massive sulphides - limy quartzite - quartzite - 
(limestone) ; 

Lead-(zinc)-silver mineralization is best developed in limestone 

or limy quartzites adjacent to relatively pure quartzite horizons. 

In most places, limy quartzite hosts a lower grade ore (or massive 

pyrite) adjacent to ore grade material in limestone; 

The ore zone appears to pinch out to the eastern margin of the 

South Zone, and is not fault-truncated as previously thought; 

To the west, the ore zone thins considerably and is still open 

in some sections; 

A crude metal zonation is developed in the South Zone: a pyrite 

halo appears to encircle the lead-(zinc)-silver mineralization; 

this likely reflects a change in ore solution chemistry in 

response to facies changes. 

The two primary models are summarized below. 
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The hydrothermal replacement model comprises a hydrathem1 

mineralization of Pb(Zn)~g selectively replacing limestone and 

clacareous quartzite (i.e. host). The mineralizing fluid would 

be channeled through permeable quartzite or stockworking fractures 

(i.e. aquifer) overlain by a complex sequence of overlapping 

nearshore marine sediments (i.e. caprock). In part this model 

is supported at Quartz Lake by apparent selective replacement 

of limy units on a large scale, and the extensive development 

of siderite in limestone may suggest a hydrothermal solution 

enriched in Fe. 

The sedimentogenic (syngenetfc) model comprises a hydrothermal 

type mineralization rich in Pb(Zn)Ag exhaled into a marine 

environment, with the precipitation of sulphides laterally zoned 

in response to parameters of density, temperature and turbidity. 

Penecontemparaneous or epigenetic deformation typically complicates 

ore zonation in these deposits. At Quartz Lake, evidence for this 

type of genesis includes: a definite marine environment as evidenced 

by lithology; the stratifom nature of the ore zone; metal 

zonation which closely reflects the exhalitive types of Sato; 

development of sedimentary textures in ore material (i.e. scour and 

fill structures, slumps, graded bedding); a lack of replacement 

textules in petrog~aphic work and a lack of igneous rocks in the 

immediate area. 

The hydrothermal type model is strongly suggested by Morin (1981) 

, - , - -  - - -and-compared tozthe Park City, Utah deposits. The author is a 

proponent of sedimentogenic origin, (Rogers, 1981a) with comparisons 

to Mt. Isa, McArthur, Hilton and Broken Hill deposits. 

It is expected that the studies currently under way by Pierre 

Vaillancourt at the University of Western Ontario as part of his 

M.Sc. program will further illuminate the subject. 
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THE McMILLAN DEPOSIT - A STRATABOUND LEAD-ZINC-SILVER 
DEPOSIT IN SEDIMENTARY ROCKS OF UPPER PROTEROZOIC AGE 

In t roduc t i on  

The McMillan deposi t  i s  i n t h e  southern p o r t i o n  of  
t he  Logan Mountains, 65 km NE o f  Uatson Lake. It i s  5 
km southwest o f  Quartz o r  Hulse Lake and i s  a lso  
re fe r red  t o  as t he  Quartz Lake deposit. Access i s  by 
f l o a t  plane t o  Quartz Lake and on a t o t e  t r a i l  t o  t he  
property. . 

H i s to r y  o f  the deposi t  i s  sumnarized i n  t h e  
fo l low ing  excerpt from D. H. Olson's presentat ion t o  
t he  S ix th  Geoscience Forum i n  Whitehorse (Olson, 1978). 

" H i s t o r i c a l l y ,  t he  f i r s t  apparent discovery of. t he  
McMillan deposi t  was i n  1892 by prospectors from t h e  
Cassiar Gold Fie lds.  Re-discovery o f  t he  outcrop was 
by K. E. McMillan who staked the  Dorothy c l a im  i n  1930 
and re-staked the  property as South Nahanni and Dorothy 
c l a im  i n  1948. Noranda optioned the  property l a t e  i n  
1948, and i n  t u r n  optioned the  property t o  New Jersey 
Zinc i n  1949 and 1950. Dur ing t h i s  period, New Jersey 
Zinc ca r r i ed  out t rench ing  and geologic mapping o f  t h e  
outcrops along Quartz Creek. A f te r  te rminat ion  of t he  
l a t t e r  option, Noranda and American Smelt ing and 
Ref in ing  Company entered i n t o  a j o i n t  venture, and a 
new Company named the  L i a r d  R iver  Mining Company, 
L imi ted  was l a t e r  formed. Asarco Incorporated, as t he  
Company i s  p resent ly  named, holds t he  major i n t e r e s t  i n  
t h i s  Company. Fr inge s tak ing  was c a r r i e d  ou t  by 
Prospectors Airways i n  1954 and by Redfort Syndicate i n  
1965. I n  1966 and 1967, Redfort Syndicate c a r r i e d  ou t  
a i rborne mag and EM surveys on t h e  f r i n g i n g  claims, and 
es tab l i shed several geophysical anomalies which were 
tes ted  by Fo r t  Reliance Minerals who d r i l l e d  6 d r i l l  
holes dur ing  t he  1968 season. 

Work t o  date by L i a r d  R iver  Mining Company, 
L imi ted  inc ludes 93 d r i l l  holes t o t a l l i n g  7004.5 m, 
extensive E.M. surveys dur ing  1953, 1954 and 1955, and 
I.P. survey dur ing  1967, a geechemical s o i l  survey 
dur ing  1967 and 1968 and a lega l  survey i n  1972, 
whereby several key claims were taken t o  lease i n  1973. 

Noranda again optioned the  property i n  1975, 
staked add i t i ona l  claims and explored t he  main showing 
w i t h  a g r a v i t y  survey and 27 d r i l l  holes t o t a l l i n g  
2530.2 m. Dur ing 1976, t he  l i n e  cu t t i ng ,  s o i l  
sampling, CEM and VLF and g r a v i t y  surveys were 
conducted on the new claims. Two add i t i ona l  holes 
t o t a l l i n g  265.2 m were d r i l l e d  t o  t e s t  g r a v i t y  
anomalies east o f  the main mineral zone i n  1977." I n  
1980, a major d r i l l i n g  program was conducted i n  t he  
area west and south of t he  no r th  deposi t  main zone, 
holes t o t a l l i n g  1871 m. 

The ground south of Quartz Lake he ld  by L i a r d  
River  Mining Company was al lowed t o  lapse and i n  1973 
was restaked as t h e  PORKER cla ims fo r  t h e  Hyland J o i n t  
Venture ( S i n c l a i r  e t  a l .  1976. p. 155-156). 

General Geology 

Hadrynian rocks occur i n  a no r th  t rend ing  syn- 
c l i no r i um up t o  50 km wide w i t h  a core of Lower 
Paleozoic sedimentary rocks. The Hadrynian "Gr i t  Un i t "  
includes f i n e - t o  coarse-grained s i l i c i c l a s t i c  rocks 
w i t h  minor i n te r ca la ted  l imestone and f i n e  grained 

a r g i l l i c l a s t i c s  and l imestone form t h e  Cambrian and 
Ordovician i n l i e r .  Cretaceous g r a n i t i c  rocks i n t rude  
the b e l t  (Gabr ie lse and Blusson, 1969). 

A homacl i n e  about 7 km t h i c k  o f  t he  " G r i t  Un i t "  i s  
exposed south of Quartz Lake (Figure 1). The rocks 
s t r i k e  northwest and d i p  moderately northeast. 

Coarser c l a s t i c  rocks account for  we l l  over ha l f  
o f  the "Grit U n i t "  i n  t he  area and form r e s i s t a n t  
blocky, pale grey, brown and wh i te  ledge-forming ou t -  
crops. Well rounded quartz grains 1 mn t o  2 cm across 
form nmst o f  t he  rock (40-90%) and they are set  i n  a 
ma t r i x  of s i m i l a r  composition. Di f ferences i n  g r a i n  
s i ze  and c l a s t  mineralogy r e s u l t  i n  several rock types: 
quartzose sandstone, a rg i l laceous sandstone, fe lds-  
pa th ic  sandstone and quartz pebble conglomerate. These 
c l a s t i c  rocks occur as beds and channel lenses from 0.3 
m t o  100 m t h i c k  interbedded w i t h  a r g i l l i t e .  

The a r g i l l i t e  i s  dark grey on f resh surfaces and 
general ly  weathers brownish grey. It i s  comnonly phy l -  
l i t i c  w i t h  we l l  preserved l a y e r i n g  of a l t e rna te  l i g h t  
and dark grey layers  less  than 1 mn t o  1 cm th ick .  I n  
t he  northern p a r t  o f  the area, a r g i l l i t e  i s  greenish 
grey weathering. Fine-grained black l imestone occurs 
i n  beds a few tens o f  meters t h i c k  which l o c a l l y  
contain s i de r i t e .  

Local Geo low 

Rocks hos t ina  the deposi t  a t  t he  top  of t he  g r i t  
seouence cons is t  o f  a r a i l i i t e .  sandstone; limestone-and - - - - -  - -  ~- - ~~ ~ 

massive sulphides ( ~ i g i r e  2 a;b,c). 
Thin-bedded t o  laminated creamy b u f f  and maroon 

a r a i l l i t e  makes up Un i t  A (Figure 3). 
- A r g i l l i t e  i n te r l aye red  w i t h  sandstone of s i m i l a r  

thickness, forms a t r a n s i t i o n a l  rock. U n i t  0. 
Medium grey f ine-grained quar tz  sandstone, Un i t  C, 

forms l aye rs  from one m i l l i m e t r e  beds t o  massive beds 
t ha t  are several tens o f  cent imetres th ick.  

Un i t  E cons is ts  o f  grey l imestone and l imestone 
breccia i n  beds from 0.3 t o  20 meters t h i ck .  The l ime- 
stone i s  massive and f ine-grained w i t h  ve in le t s  of 
wh i te  ca l c i t e .  It contains beds of in t ra fo rmat iona l  
breccia cons i s t i ng  of sandstone, a r g i l l i t e  and l ime- 
stone c l a s t s  i n  a l imestone matr ix .  

Lenses of massive coarse-grained s i d e r i t e  up t o  
200 meters long occur w i t h i n  t h e  pa le  grey l imestone 
south o f  Quartz Lake (Figure 4). 

Dark grey t o  black, comnonly g r a p h i t i c  a r g i l l i t e  
w i t h  i n t e r l a y e r s  and c l a s t s  of f ine-grained wh i te  
q u a r t z i t e  forms Un i t  F, t he  lowest u n i t  c u t  i n  
d r i l l i n g .  The rock i s  sheared and l e n t i c l e s  of wh i te  
sandstone may i nd i ca te  an o r i g i n a l  sequence of a l t e r -  
n a t i n g t h i n  (several  mn t o  several cm) layers  of 
sandstone and g r a p h i t i c  a r g i l l i t e .  Thin (several  mn t o  
several cm) layers  o f  f i n e  grained massive p y r i t e  are 
comnon throughout t he  u n i t .  

M ine ra l i za t i on  inc ludes concordant and discordant  
types. Concordant m ine ra l i za t i on  mainly cons is ts  of 
beds of massive sulphides w i t h  spha ler i te ,  galena and 
carbonate ( s i d e r i t e ? )  w i t h  minor sulphosalts. They 
range i n  th ickness from one cent imetre t o  several 
meters and are exposed along Mine Creek i n  t he  main 
showing area. They form i nd i v i dua l  s t r a t a  w i t h i n  
a r g i l l i t e .  The l a t e r a l  c o n t i n u i t y  of t he  massive 
sulphides i s  l i m i t e d  and l o c a l l y  massive p y r i t e  term- 
ina tes  sharply and the  bed cont inuat ion  i s  limestone. 
The l imestone may be barren o r  may conta in  disseminated 
galena, spha le r i t e  and py r i t e .  The massive p y r i t e  beds 



L E G E N D  S Y M B O L S  

Fiqure  1 
Geological  map o f  Quartz Lake area. Base t r aced  uncorrected from a e r i a l  photographs 

are associated w i t h  greenish grey a r g i l l i t e ,  qua r t z i t e ,  
l imestone and t h i n  beds o f  massive galena and 
spha le r i te .  

Sedimentary s t r uc tu res  present  i n  t h e  massive 
sulphide beds inc lude  layer ing ,  graded bedding, and 
poss ib le  scour p i t s .  S ize  and d i s t r i b u t i o n  grading i s  
l o c a l l y  exh ib i t ed  by p y r i t e  g ra ins  i n  sandstone and 
massive sulphide beds (Figures 5 a,b.c). A l a r g e  scour 
p i t  t h a t  may be termed a channel i s  developed i n  t h e  
sur face o f  a lneter t h i c k  massive p y r i t e  bed a t  t h e  main 
showing. The channel i s  about 0.3 m deep and 1 m wide 
and i n f i l l e d  w i t h  sandstone (Figure 6). 

Massive p y r i t e  a l s o  occurs i n  a chaot ic  conglomer- 
a te  w i t h  q u a r t z i t e  c l a s t s  i n  a b lack  a r g i l l i t e  ma t r i x  
(Uni t  F). The conglolnerate i s  deformed and i s  re-  
fe r red  t o  as breccia. P y r i t e  i s  c o m n  as f ine-gra ined 
disseminations, f l a s e r  lenses, masssive p r i t e  c l a s t s  
and beds o f  mdssive p y r i t e ,  l o c a l l y  f i ne r y  laminated 

and from one t o  tens of cm th ick .  Galena and 
spha le r i t e  are absent. 

Discordant m ine ra l i za t i on  i s  widespread and 
cons is ts  o f  veins and v e i n l e t s  t h a t  c u t  l a y e r i n g  and 
cleavage. Q u a r t z - s i d e r i t e  i s  t he  most comnon ve in  
f i l l i n g  and i s  abundant south o f  t h e  main showing. 
Veins t o  one meter t h i c k  occur w i t h i n  t h e  a r g i l l i t e  up 
t o  one km south o f  t he  deposit .  Wall rock a l t e r a t i o n  
i n  t he  maroon a r g i l l i t e  i s  a co lou r  t r a n s i t i o n  from 
maroon t o  p ink  t o  g rey ish  green next  t o  t he  vein. This 
t r a n s i t i o n  i s  seen above t h e  no r t h  zone depos i t  where 
t he  greenish grey a l t e r a t i o n  forms a ha lo  up t o  30 m 
meters th ick .  

General ly associated w i t h  areas o f  concordant 
m ine ra l i za t i on  a re  v e i n l e t s  of qua r t z -py r i t e  an<J 
galena-sphaleri te. They are most c o m n  a t  t he  main 
showing i n  the  interbedded l imestone, a r g i l l i t e  and 
qua r t z i t e .  East of P y r i t e  Creek, minor v e i n l e t  
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Figure 3 
Creamy bu f f  t o  greenish grey, we l l  l ayered  a r g i l l i t e  i n  
d r i l l  core. Note the  loadcasts ( i nd i ca ted  by arrows) 
and absence o f  sandstone. 

F igure  5a 
Specimen o f  a massive p y r i t e  bed from main showing on 
Mine Creek. A r g i l l i t e  and massive p y r i t e  a re  both 
t ransec ted  by quar tz  ve in le ts .  Note t h e  l a y e r i n g  and 
graded bedding. 
F igure  5b 
A se r ies  of photomicrographs across lcm o f  massive 
p y r i t e  i l l u m i n a t e d  by r e f l ec ted  l i g h t .  P y r i t e  g ra ins  
( I  i ght co loured)  demonst r a t e  we1 l developed graded 
bedding. Area shown i s  from massive p y r i t e  specimen i n  
F igure  5a. 

F iqure  4 
Southward view of the  PORKER orooer tv .  The h i l l s i d e  i s  
a pa le  grey l imestone bed' ( i s ) - w h i c h  encloses a 
concordant s i d e r i t e  lens ( S ) .  

m i n e r a l i z a t i o n  occurs i n  f rac tu red  s i d e r i t i c  quar tz -  
i t e .  Q u a r t z - s i d e r i t e  b recc ia  i s  developed i n  a u a r t z i t e  
2.5 km east of P y r i t e  Creek. 

Mine Creek Main Showinp 

Mine Creek cu ts  the  top  o f  t h e  McMil lan deposit .  
Barren grey l imestone and l imestone conglomerate 
o v e r l i e  interbedded a r a i l l i t e .  l imestone. massive 
s,lphloes and w a r ' z l t e  ; f l gu re 'b ) .  

Tne in tercedoed l lmes?one qraaes l a t e r a l l y  t o  
massive p y r i t e  and massive galena and s p h a l e r i t e  o r  t o  
l imestone w i t h  disseminated galena and spha le r i t e .  
Q u a r t z i t e  i s  not as comnon i n  the  Main showing as i n  
the  d r i l l  core minera l i zed  i n t e r s e c t i o n s  and l imestone 
predominates a t  the  Main Showing. 

F igure  5c 
Massive sulphide hor izon  w i t h  laminated galena and 
spha le r i t e  cu t  by v e i n l e t  o f  p y r i t e .  

Origin 

Models fo r  t h e  o r i g i n  of the  McMi l lan depos i t  are 
two - A), the  m i n e r a l i z a t i o n  was hydrothermal ly  i n t r o -  
duced i n t o  a carSonate-r ich post  depos i t iona l  sequence 
and se lec ted  l imestone beds were replaced by sulphides 
and s i d e r i t e  o r  t h a t  0 )  t h e  m i n e r a l i z a t i o n  was 
hydrothermal ly  in t roduced onto a sea f l oo r  and su l -  
Dhides and s i d e r i t e  were o r e c i o i t a t e d  as l a t e r a l  fac ies  
equ iva len ts  of l imestone. 

The f o l l ow ing  features a re  i n t e r p r e t e d  accord ing 
t o  both models: 

Sedimentary s t r uc tu res  i n  massive sulphides 
i n d i c a t e  water t r anspo r t  o f  pr imary p r e c i p i -  
t a t e d  sulphides o r  s e l e c t i v e  replacement of 
c a l c i t e  gra ins of c a l c a r e n i t e  and c a l c i l u t i t e  
so t ha t  o r i g i n a l  s t r uc tu res  ( l a ye r i ng ,  graded 
bedding) are preserved. 
R e s t r i c t i o n  of massive sulphides t o  i n d i  v i -  
dual beds i nd i ca tes  pr imary sedimentar' 
depos i t i on  o f  su lphides o r  replacement o. 
l imestone bounded by  r e l a t i v e l y  impermeable 
a r g i l l i t e  o r  q u a r t z i t e  beds. 



3)  Lens- l i ke  extens ion of q u a r t z i t e  i n t o  massive 
p y r i t e  i n d i c a t e s  channel e r o s i o n  o f  t h e  py- 
r i t e  hor i zon  o r  t h e  replacement model would 
suggest t h a t  o n l y  t h e  l imes tone  was replaced 
and t h e  q u a r t z i t e  was l e f t  i n  p lace  w i t h  i t s  
o r i g i n a l  channel shape ( F i g u r e  6 ). On P y r i t e  
Creek, lenses of q u a r t z i t e  p r o j e c t  i n t o  t h e  
top  o f  t h e  u n d e r l y i n g  l imestone,  suggest ing 
t h a t  sandstone d e p o s i t i o n  comnenced w i t h  small  
channels. 

4)  P r o x i m i t y  o f  q u a r t z - s i d e r i t e  + p y r i t e  v e i n i n g  
t o  concordant su lph ide  hor izons suggests t h a t  
veins and v e i n l e t s  a r e  pathways- o f  meta l  
s o l u t i o n s  t o  t h e  sea f loo r  su r face  o r  t o  
carbonate beds d u r i n g  replacement. 

5) Conformable lenses of s i d e 7 i t e  associated w i t h  
l imestone suggest t h a t  a  p r imary  sedimentary 
fac ies r e l a t i o n s h i p  e x i s t s  between p y r i t e ,  
s i d e r i t e  and l imestone o r  t h a t  i r o n  s o l u t i o n s  
moving through l imestone r e a c t  w i t h  t h e  
wa l l rock  t o  form s i d e r i t e - r i c h  zones. 

M c M I L L A N  DEPOSIT :  
S K E T C H  O F  GEOLOGY AT M A I N  SHOWING. 
M I N E  CREEK ( L o o k i n g  E a s t )  

i  
s m  

I 

I 
1 
- 
rn L ~ m e l t o n ~  Thinly  bedded 

songtomerote B org i i l i t a  

L imestons Massive pyr i t e  

L imestone with 
d i r rsmina tad  galena 
ond apho ls r i t e  

F i  u r e  6 
Maqn showing ou tc rop  on Mine Creek. Massive p y r i t e  (D) 
i s  o v e r l a i n  by a r g i l l i t e  and l imestone (E) and by 
sandstone (C). The sandstone occupies a concave 
depression i n  t h e  massive p y r i t e .  The depress ion may 
be a scour p i t  formed i n  a p r imary  massive suphide 
sediment and f i l l e d  w i t h  sandstone o r  i t  may be a scour 
p i t  formed i n  a l imestone,  i n f i l l e d  w i t h  sandstone and 
no t  rep laced by p y r i t e .  

Comparison w i t h  S i m i l a r  Deposi ts  

Most s t ra tabound depos i t s  i n  Selwyn Basin a r e  
a t t r i b u t e d  t o  syngenetic o r i g i n s .  However, depos i t s  
s i m i l a r  i n  minera logy and geo log ic  s e t t i n g  t o  t h e  
McMi l lan depos i t  a re  thought t o  be o f  a  replacement 
t y p e  o r i g i n ,  e.g. t h e  Park C i t y  D i s t r i c t ,  Utah (Barnes 
and Simos, 1968, Lindgren, 1933). These depos i t s  
i n c l u d e  an in terbedded c a r b o n a t e - c l a s t i c  sequence and a 
nearby igneous i n t r u s i o n .  The carbonate rocks commonly 
hos t  bedded m i n e r a l i z a t i o n  and t h e  c l a s t i c  rocks has t  
veins and b recc ias  thought t o  be re la ted .  Wall rocks 
a re  s i l i c i f i e d  and gangue may be dolomi te,  quar tz ,  
c a l c i t e ,  b a r i t e ,  f l u o r i t e  and iron-manganese carbonates 
(Lindgren. 1933). A t  Park C i t y ,  f r e e  carbon i s  p resen t  

F igure  7 
Sketch o f  geology a t  t h e  main showing on Mine Creek. 

i n  t h e  l imestone and i s  thought  t o  have been a su lph ide  
p r e c i p i t a t i n g  in f luence .  The l imestone was replaced by 
m e t a l - r i c h  hydrothermal s o l u t i o n s  emanating from a 
nearby igneous i n t r u s i o n  o r  assoc ia ted  hydrothermal 
system ( P r o f f e t t ,  Jr.. 1979). 

I n  comparison, a t  t h e  McMi l lan deposi t .  carbonates 
a r e  in terbedded w i t h  f i ne -g ra ined  elastics, b u t  no 
igneous i n t r u s i o n  occurs nearby. However, 2 km east  of 
Quar tz  Lake, a  marmorized l imes tone  of Hadrynian age 
may i n d i c a t e  t h e  presence o f  a  nearby b u r i e d  igneous 
i n t r u s i o n .  Quar tz-carbonate ve ins a re  comnon i n  t h e  
c l a s t i c  rocks near t h e  McMi l lan d e p o s i t  and a 
q u a r t z - s i d e r i t e  m a t r i x  b recc ia  p i p e  occurs on t h e  
PORKER c la ims,  1.5 km south o f  Q u a r t z  Lake. Wall rock 
a l t e r a t i o n  i s  l i m i t e d  t o  a bleached h a l o  above and 
below t h e  depos i t  and gangue m i n e r a l s  a re  carbonate 
( s i d e r i t e ? )  and quartz. Minor  soo ty  bi tumen occurs i n  
t h e  l imestone conglomerate a t  t h e  main showing, bu t  no 
bitumen was noted i n  d r i l l  core s e c t i o n s  o f  l imestone. 
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REPORT OF FIELD WORK ON THE UPPER TRIASSIC REEF 

ABSTRACT 

COMPLEX OF LIME PEAK. LABERGE MAP AREA, YUKON 

Tr iassic o f  North h r i c a .  

rh 1 

INTRODUCTION 

The Upper Trqassic carbonates of t e Whitehorse 
trough are disc0(ltinuous, l e n t i c u l a r  bodies t h a t  
s t re tch northwest- utheast across the aberge map-area 
i n  a b e l t  approxima l y  30 km wide. T e r  (1958) and 
Wheeler (1961) a t t r i bu ted  the i r regu l  nature o f  the 
carbonates t o  erosioqal unconformi i e s  but Tempel- 
man-Kluit (1978 a1 % : '  orooosed tha t  the i r r e a u l a r  carbon- 
ates are reefs. such reefs  would unisual because 
they are over 100 m th ick,  reas previously 
documented Tr iass ic  reefs i n  Nor r i c a  are general- 

western North America 
(1936) documented the 
t i o n  about the nature 
re-examined manv o f  t 
most of the buiidups ere t h i n  accumulations 
by corals and spongi k ~ r p h s  and which 
much r e l i e f  above t l je sea f loor.  An 
thick.  well-develo-d reefs i n  the Yukon would 

General \0Coljgy 

Figure 1 
Index map showing the loca- 
t i o n  of Lime Peak. Yukon. 

~ --,- 
valuakle ~source of/new information about t h e  the two halves on the nor th  s ide o f  the 
Tr iass ic  period. but the expression o f  t h i s  fau l t  on the south 

The f i e l d  s d d v  o f  Line Peak i n  the s m e r  t clear:  it 'may d ie  out i n  a breccia o r  i t  
was the f i r s t  stdo ;n a deta i led facies analvsis and\ mav extenb as shown i n  ~ i a u r e  2. The disolacement on 

way a t  e Univers i ty  , o f  Miami. F i e l d  examination of 
other carbonates i n  the Laberge map-area i n  the sumner 
of 1981 w i l l  t e s t  the general i ty o f  the deposi t ional  
m d e l  develooed a t  Lime Peak. 

t h i s  faul  i s  unknown, b u i  other fau l ts  show minor d is -  
lacemen . Ter t i a ry  fe ldspathic dikes in t rude the 

Tr iassic carbonate along many o f  the narrow g u l l i e s  i n  
Figure 2 

The four  main rock types recognized i n  the f i e l d  
are 1)  a massive l i g h t  grey-brown limestone, 2) a bed- \ 1' 
ded limestone, 3) a dark, shaly limestone and 4) a 
limestone breccia. The d i s t r i b u t i o n  o f  these rock 
types on the south face of the rnountafn i s  shown i n  
Figure 2; t h e i r  main character is t ics  are summarized 
below. 

The massive limestones vary i n  thickness f r w  . 
several meters t o  150 m. The l i t h o l o g y  o f  these l ime J 
stones varies from peloidal  mud t o  organic framestone 
composed o f  spongiornorphs, tabulozoans and calcareous 
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NORANDA EXPLORATION COMPANY, LIMITED 

;oiiarad 04 Aug 81 Compbtd 05 AUg 81 Cora siu BQ h ~ m v  Quartz lake I P r d r t  No 1093 NTS N a  95 D 5 . 
I WELD COORDINATES I 8URVEYED CODRDINAT€E 1 s  Of c 

b-26.01 I I Overburden. cased 1 1 1  1 I I  I 1 

at. 94.332 N Ehv. 3770 DIP -90 h. E k .  DIP -90 . 

26.5 

~ i m y  argillite, pale green to rusty, grading into next 

e m5r6 
to bedding, at 45 to core axis 

H O ~  NO. 

hp.94.565 N o w h  257 B w i w  0.p. mpth 257 B 4 . w  

28.0 

Argillite, finely laminar pale green, with occasional pi* 
patches. Pink color is restricted to fractured surfaces, 
and appears to be an alteration envelope in this section 

14 5 

Argillite, pale green, finely laminar with bedding 35' 
+ n - 
of this section 

Argillite, interbnnded pink, purple and green, laminae . 
I L- .I 

crossbedding structure8 

I fault gouge. I I 

Dncription I & , l & , I ~ u n p ( . ~ o . I  LI. I I I 
I I I I I I  I I I 

I 08 August 81 I 

- , 



NORANDA EXPLORATION COMPANY, LIMITED 

01l.r.d Complwd Con Sin I P m M y  I P ~ W  NO 1093 N'fS No. 

FIELD COORDINATES SURVEYED COORDlNATES S h w l 2  ot 5 

U Ehv. Dip Lat. Ehv. DIP Hole No. - 145 

77.1 I Argillite, ban pink and ptirple with minor calcareous I I I I I I I 
I I fractures a t  90- to  bedding. Partings show slickensidedl 

grooves which suggest solae-post l i th i f  ication offset .  

graded bedding and varied sections 

distogted by small offsets ,  dominant bedding attitude 
i P ?n tn m r o  aui 

I 

, . r .  narc LMRED I)V ~ ~-~ ~ ~- 

5 1 . 5 I b  
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NORANDA EXPLORATION COMPANY, LIMITED 

ollarad Complnd Con S1m - 
FIELD COORDINATE8 

R EIW. Dip 

0. D.pth Burlno 

prop.ny I Prw No 1093 NTIl No. 

WRVEYRD COORDINATES 8 h W 3  of 5 

L~I. EIW. 

LDWO. 

133.5 

142.5 

~ l p  n o r  NO. 

Dw. IMP* BUIW 

R c ' y  ~ l p t c o n  

Massive pyrite with minor fine grained galena fracture -. 

Argillite, dark grey, heavily pyritized, bedding at 45O 
to core axie. Galena banded parallel to bedding from 
138 to 142.5 

202.0 

w.0 

145 

Grwhk Log &mpb No. 

Eb 

Ib 

Lt. Gp. 
90 

20 

OATk! LOCiOED BY 

be reminiscent of footwall rwks 

Argillite, pale green with partings of black argillite, 
moderately pyritic throughout. Rare quartzite clasts 
show rims of siderite, minor flecks of galena. Pink 

:& 
1.0 

3.0 

e 

10 h. Pb 



I NORANDA EXPLORATION -PINY. LIMITED 

FIELD COORDINATES O W 1 Y C D  COORDINATES (hrt of 

W. El-. DIP bt.  Eln. Dip Hob No. 

I w i n o  
145 

22.0 1 I I Arqillite. dark prey and black with heaw pyrite throughk I I I I I I 
I I out, bedding distorted by interlaminar shears and 1 25 1 I 

15.5 

microfolds I I I I I I I I 
I I I 

--- 

6.5 

Massive pyrite with coarae angular breccia of white 
C I 

Massive pyrite 90 I I I I I I 
41.8 

75 

I I I I I 

. . 

Argillite, dark grey to black, heavily sheared, coarse 
pyrite throughout 

25 

DATE LOOQED BY 
R.S. Rogers 

7 7 

+ .̂ 
' 3  , , , . 



NORANDA EXPLORATION COMPANY, LIMITED 

oI1u.d I C w n p l d  Con S i n  *ropMV I p r d n ~ o  1093 NTS No. 

FIELD CQORDINATU SURVEYED CQORDINATES S M  5 Of 5 

n Ew. Dip LU. EW. DIP H O ~  NO. - 
I m m  l euiw 14s 



NORANDA EXPLORATION COMPANY, LIMITED - 
ollared 06 Aug 81 1 Comdmad 07 Aug 81 Con Slm BQ hoPMv Quartz Lake Pmlrt No 1093 NTB No. 95 D 15 

F4ELD COORDINATES SURVEYED COORDINATES 8hat 1 of 3 

n. 565 I Dip. -90 bt .  EIW. DIP n o r  NO. 

la 99.700 E I SnrIw I Dmh 317.0 
146 

-94.0 Overburden, broken grey a r g i l l i t e  and one foot  of a 
grano d i o r i t e  boulder. A t  93.8, a 2" plug of massive 
galena 

.W. 0 Breccia of grey a r g i l l i t e  and angular white quartz pebbles. 
Pebbles show prefer ra l  or ientht ion and f la t ten ing  a t  60" 
t o  core axis. Breccia is w e l l  cemented and f a i r l y  ampegant. 

m . 2  

I mar- 08 Auaust 81 I ~ n ~ n  PY R.S.  Roaers ) 1 

Arg i l l i t e ,  banded black and d'hrk grey with stockwork of 
L / U  barren quartz v e m ~ e t s .  eeaamg l e  bv t o  core axx 
Rare q u a r t z i t i c  laminae up to 1/8" thick occur. 

121.2 

~ 2 . 5  

130.0 

I 

Argi l l i t e ,  pasty green banded a t  55O to core a x i s  

Arg i l l i t e ,  dark grey grading i n t o  a ooerse, angular breccia 
of grey a r g i l l i t e  and grey qua r t z i t e  similar to in t e rva l  
a t  top of hole 

o - 
minor quar tz i te  pods with disseminated py r i t e  



NORANDA EXPLORATION COMPANY, LIMITED 

Coinpiaed Con S i a  ProprN PmJW No 1093 NIX No. 

FIELD CDDRDINATE8 WRVEYED CWRDINATES -2 Oi 3 

bt.  I Ein. I Din Hal. No. 





ith moderately pyritic s , . 

NORANDA EXPLORATION COMPANY, LIMITED 

I Quartiztie, grey and white, I 

NnNo.95 D 5 
Shrt 1 of 2 

tioh No. 

147 

.o~q. R d v  GRphk Lop Drcrlptlon . 1 & 1 8 . 1  No. 1 Lt. I 

h m n v  Quartz Lake Proirt No 1093 

WRVWED CQORDINATES 

Lm. EIN. DIP -90 

OW. 305.0 Brriw 

ollarad 08 ~ u g  81 ' 2 m ~ e . d  11 A U ~  81 b n s i a  BQ 

. 6. FIELD MORDINATES 

.06.5 

p.' 94.150 N Elw. 3770 

L2i-s 

Dip -90 

Massive write with wtchv salena and sulfosalts, 
minor black argillite partings and quartzitic pebbles 
in breccia towards base of interval 

32.0 

lp 99.700 E Wth 305.0 Burimg 

90 

l i t -  

indeterminate 

L38.0 

r; 

Argillite, pale green, moderately pyritic with black 
graphitic partings 

-47.0 

5 

I I I -a-+Lu I I I I 
Quartzite, banded, black and white with heavy dissem- 

Argillite, gram intarbedded with quartzite1 moderate 
pyrxte rammae tnrougnout 

1 I I I 



1 NORANDA EXPLORATION COMPANY, LIMITED 

b l l m d  ComPt.ad Con Size PmpMV Prolrt  Nolog3 NTS No. 

FIELD CWRDINATEI SURVEYED CQORDINATES S M  o f ,  

DL Elw. Dip Ln. EW. Dip Holm No. 

& I Bwim 
147 

163.0 Argillite, black minor dark grey. Moderately 10 
pyrltlc, aanaea 45 to core axls 

67.5 Argillite, pale green, light pyrite disseminated and in 5 
fractures 

177.0 

181.0 

Quartzite, black and arev. with moderatelv writic 
rims around quartzite grains. Black argillaceous 
partings 

295.5 

5 

Massive pyrite and pyritic mud 

296.5 

90 

Quartizte, dark grey to black, largely brecciated, 
moderately pyritic; black argillite partings 

b05.0 

BOH 

1 . DATE LOGGED BY 1 

10 

Massive pyrite and pyritic mu8 

Grey quartizte and grey argillaceous mud 

Casing left in hole 147 

RECOVERY 305.0 - 42.0 - 263.0 Cored 
220 Recovered 

I I 

90 

220/263 - 83-62 Recoverv I I I I I I I I 
I 



-61.0 Overburden r Chips and rounded pebbles of black lime- 
stone, grey quartzzte ma a aistmctive quartz-augen 
rock at 45.0. Rounded pebbles suggest a fluvial 

76.0 Argillite, grey green! interbanded with grey quartzite 2 
with pyritic partings increasina to base of section 

NORANDA EXPLORATION CWPANY, LIMITED 

olland 11 Aug 81 C m ~ I m d  13 81 C m s i n  ~p ROPY Quartz Lake I 1093 NTs NO. 95 

FIELD COORDINATE8 WRVLYCD COORDINATU S - 1  d 2  

94.350 N I 3775 Dip -90 Lm. ElW. I Db -90 Hok N a  

99.900 E I ** 262.0 Bwinp W. Buinp 148 I DWh 262.0 

2% sm~b No. Lt. 

127.8 Breccia : srev auartzite with heaw PV rite. minor 25 I 

galena near base 

167.8 I Argillite, green and pasty, minor fractures filled with 
I 1 aalena to 140.5. Pvritic fractures increase w s t  140.5 1 

;o 159.5 with minor-galena values 
- 



NORANDA EXPLORATION CWPANY, LIMITED -- 
Ilwed ~ o n  sin P ~ o p n y  )4TS NO. 

19.5 Argillite,  banded pink and purple and green with 2 
rnigor offset fractures ed with pyrite. Banding is 
50 to  core axis. 213.5 to 215.8 nearly massive pyrite 

12.0 Argillite,  preen and grey, highly sheared, moderate 5 
pyrite in fractures throughout 



I NORANDA EXPLORATION COMPANY. LIMITED 

1 '  DATl LOOOED BY 1 

192.0 

202.0 

Black argillite and quartzite as above 

Arqillite, pastv qreen with sheared contact at top of 
section 

I '  I  I. I  I l l  I  I  I  I .  I 





EXPLORATION COMPANY, 

I 

I 

I '  DATE ' LOGGED BY . 1 



NORANDA EXPLORATION COMPANY. LIMITED 
<-- 

" 96.050 N L.1. Elw. Dip Hde No. 

P101,600 E I Dlpth$ 500 E d -  b. anh e ~ l n o  
150 

DuiPaon I & , I & , l g u . p ( . ~ o . I  Lt. I 
I I I 

103.5 Argillite, rusty green and grey with minor quarts stock- 

minor interlaminar quartrite lenses throughout seation 

120.5 Argillite, rusty green and grey, slig tly more competent 
on. rn- as ac 03 P 

152.0 

Grades into a I 

.- 
ma-.! . -,,m.. I 



NORANDA EXPLORATION COMPANY. LIMITED - -- - -- . - 
Canp(end Con Slza Propfly Projrt No no2 NTS NO. 

FIELD COORDINATES WRVLYED COORDINATES Shat 2 of 2 

EIH. DIP Lat. EIw. DIP Hola No. 

150 

407.0 Argi l l i te ,  grey and black, highly sheared; graphitic 
slips, no sulphides. Poor recovery here ( l e s s  than 50%) 

\ 



1981 Sample Reports 



~ L E  NO. 

NORANDA EXPLORATION COMPANY 

1 
QUARTZ LAKE 

PROPERTY 
1093 

S A M P L E  R E P O R T  

LOCATION L DlSClllCTlON TVCR WIDTH 
Feet 

DDH 145 82.0 - 87.0 Feet BQ 5 -. 
w ,  

I1  II 107.0 - 112.0 " 
It 

5 
11 II 112.0 - 117.0 " 11 

I1 

I " "  202.0 - 207.0 " I II I II 

N.T.S. 95D 15 

1.16 12.00 10.02 I I I I Rogers 
I I I I 



PLE NO. C 

, 
NORANDA EXPLORATION COMPANY. LIMITED 

N.T.S. 95D/5 

PROPERTY QUARTZ LAKE 1093 :' DATE Aupet 8, 1981 

' S A M P L E  R E P O R T  DDH 145 

AQAVI 
LOCATION OESCI)IPTION TVCE wmrn . SAMPLE1 

Feet Ag I Pb IZn 1 I I I .V 

DDH 145 212.0 - 217.0 Feet BQ 5 0.44 10.02 10.02 / Firko 



NORANDA EXPLORATION COMPANY. LIMITED 

N.TS. 95D/5 

PROPERTY QUARTZ LAKE 1093 DATE Aunuat 14. 1981 

S A M P L E  R E P O R T  DDH 146 



NORANDA EXPLORATION COMPANY, LIMITED 

PROPERTY QUARTZ LAKE 1093 

N.T.S. 95D/5 

DATE August 16, 1981 
DDH 147 

Pirko 
II 



NORANDA EXPLORATION COMPANY, LIMITED 

N.T.S. - 
PROPERTY QUARTZ LAKE 1093 

DATE 
Auguet 22. 1981 
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PRELIMINARY REPORT ON THE GEOLOGY OF THE 

QUARTZ LAKE DEPOSIT, YUKON TERRITORY 

Pierre Vaillancourt 

Noranda Exploration 

Whitehorse, Yukon Territory 



In t roduct ion  

The Quar tz  Lake p roper ty  i s  a sedimentary hos ted  Ag-Pb- 

Zn depos i t  of P ro te rozo ic  age,  t h e r e  a r e  no f o s s i l s  i n  any 

," rock group on t h e  p roper ty .  The rocks on t h e  p roper ty  

comprise fou r  groups, t h r e e  of which a r e  l imestone,  

a r g i l l i t e ,  and q u a r t z i t e  packages. The fou r th  and o l d e s t  

formation con t a in s  only  l imestone.  The sediments a r e  

f a i r  t o  w e l l  b u t  sedimentary f e a t u r e s  a r e  

e i t h e r  no t  p r e sen t  o r  masked by a very l o w  grade  metamor- 

phism. Basedon  s t r a t i g r a p h y ,  t h e  proper ty  forms a syn- 

c l i n e  t r end ing  i n  a north-northwest d i r e c t i o n .  

The purpose o f  t h i s  r e p o r t  i s  t o  g ive  a pre l iminary  

o u t l i n e  on work done by t h e  au thor  ove r  t h e  summer of 1981 

f o r  h i s  M.Sc. t h e s i s  a t  t h e  Univers i ty  of Western Ontario.  

. I n  t h e  fol lowing pages t h e  l i t h o l o g y ,  s t r u c t u r a l  geology, 

economic geology and genes i s  w i l l  be reviewed. The ' t r e a t -  

ment of each s u b j e c t  i s  on ly  meant to be taken a s  an i n t r o -  

ductory reference .  More ca r e fu1 ,de t a i l ed  s tcdy of t h e  
I 

proper ty  t o  be undertaken dur ing t h e  1981-82 academic 

I year  w i l l  hopeful ly  c l a r i f y  many unresolved i s s u e s  brought 

A 
up i n  t h i s  r epo r t .  

Location and Access 

The Quar tz  Lake Ag-Pb-Zn proper ty  i s  loca ted  approximately 

40 m i l e s  no r thea s t  of Watson Lake, Yukon and immediately 



south  and w e s t  of Quar tz  Lake. E leva t ions  on t h e  proper ty  

range from 3000 t o  5000 f e e t  above s e a  l e v e l .  The t e r r a i n  

i s  t y p i f i e d  by rounded tree covered h i l l s  and d r i f t - f i l l e d  

va l l eys .  Good outcrop exposures a r e  r a r e .  

Access t o  t h e  p roper ty  i s  by h e l i c o p t e r  o r  f i x e d  wing 

a i r c r a f t  from Watson Lake, Yukon T e r r i t o r y  t o  e i t h e r  

Quar tz  or Noranda l a k e s  o r  t o  a number o f  h e l i c o p t e r  pads 

on t h e  proper ty .  Travel  around. the  p roper ty  and t o  and from 

t h e  l ake  is on a system of c a t - t r a i l s .  

History 

The McMillan showing was f i r s t  discovered i n  1892 by 

p rospec to rs  from t h e  Cas s i a r  gold  f i e l d s .  I t  was re- 

discovered by Ken McMillan i n  1948 and optioned l a t e  i n  

t h a t  yea r  t o  Noranda Mines Limited. I n  1951, American 

Smelting and Refining Company (ASARCO) en te red  i n t o  a  j o i n t  

venture  agreement wi th  Noranda. The j o i n t  venture r e s u l t e d  

i n  t h e  formation o f  Liard  River  Mining Company Lir.5ted i n  

which ASARCO earned a major i ty  i n t e r e s t  by 1974. In  1975 

Noranda en te red  i n t o  a  new j o i n t  venture  agreement wi th  

ASARCO.and Liard  River Mining by which Noranda could ea rn  

a major i ty  i n t e r e s t  through work commitments. I n  1980 t h e  

j o i n t  venture arrangement agreed upon between ~ o r a n d a  

Explorat ion and ASARCO Explora t ion  was formalized. 



Previous Geological  Work 

Geophysics 

I n  1953 and 1955, ASARCO conducted v e r t i c a l  and ho r i -  

zon t a l  loop EM surveys  i n  t h e  v i c i n i t y  of t h e  Main Zone 

minera l i za t ion  i n  an a t t empt  t o  de f ine  and extend o r e  

zones developed t o  t h a t  t i m e .  Canadian Aero Mineral 

Surveys, under c o n t r a c t  t o  ASARCO i n  1968 produced an I . P .  

survey of t h e  c e n t r a l  p a r t  of t h e  proper ty .  I n  1975, 

Noranda Explora t ion  conducted an ex tens ive  CEM survey of 

t h e  proper ty .  W. Sharpe, a s  con t r ac to r  t o  Noranda 

Explorat ion i n  1975 and 1976, conducted g r a v i t y  surveys 

of much of  t h e  Quar tz  Lake Property.  A VLF-Em survey 

c a r r i e d  o u t  by Noranda Explorat ion i n  1976 i nd i ca t ed  

numerous n o r t h e r l y  t r end ing  anomalies. Addi t ional  geo- 

ohys i ca l  surveys  were c a r r i e d  ou t  dur ing t h e  summer of 

1981. 

Geological Surveys 

Considerable prospect ing  .and geo log ica l  mapping has  

been c a r r i e d  ou t  on t h e  Quar tz  p roper ty  s i n c e  t h e  1950's.  

Among those  who have con t r i bu t ed  t o  t h e  geo log ica l  knowledge 

through t h e  years  a r e :  B. Brynelsen, R. H .  Barker,  A.  D. 

Hall, S. N. Kesten, C. J. Conveney, G .  A. Dirom, E. P. 

Bayley, J. Stockwell ,  G.  Bel ik ,  G. E. Dirom, D. Olsen, 

J. Morin and R. Rogers. 



Geochemical Surveys 

The Qua r t z  Lake p roper ty  has  been ex t ens ive ly  t e s t e d  

by geochemical techniques ,  inc lud ing  biogeochemistry (1952) 

and s i l t  and so i l  geochemical surveys  (1968, 1975, 1976, 

1980). These surveys t end  t o  r e f l e c t  m ine ra l i z a t i on  

p r e sen t l y  known o r  pos s ib ly  g l ac i a l l y - t r anspo r t ed  anomalies 

hydromorphically upgraded. 

D r i l l i n q  

To d a t e  149 diamond d r i l l  ho l e s  t o t a l l i n g  over  40,000 

f e e t  have been d r i l l e d  a t  t h e  Quar tz  Lake proper ty .  Early 

d r i l l i n g  i n  t h e  1950's was performed wi th  l i g h t  equipment 

and small  diameter  core  and encountered considerable  d i f -  

f i c u l t y .  L a t e r  d r i l l i n g ,  u t i l i z i n g  modern technology, 

produced good t o  e x c e l l e n t  pene t r a t i on  r a t e s  and recovery. 

Physiography and Topography 

The Quar tz  Lake Property lies on t h e  he igh t  of land 

between t h e  Hyland and Coal Rivers  and near  t h e  nor thern  

end of a long r i dge  running 50 m i l e s  nor th  from I rons  Creek 

on t h e  Alaska Highway. Maximum e l e v a t i o n s  near  t h e  pro- 

p e r t y  a r e  i n  t h e  o rder  of 5000 f e e t  wi th  v a l l e y s  i n  t h e  

o rde r  of 2700 t o  3000 f e e t  above s ea  l e v e l .  The Hyland . 
and Coal Rivers  have e l e v a t i o n s  i n  t h i s  a r e a  of approxi- 

mately 2500 f e e t .  The a r e a  has been g l a c i a t e d  ex tens ive ly  

and i s  cha rac t e r i zed  by subdued mountain ranges and d r i f t -  



f i l l e d  va l l eys .  Bedrock exposures a r e  r a r e  (mostly res- 

t r i c t e d  t o  i n c i s i o n s  by c reeks )  and t o t a l  outcrop on t h e  

Quar tz  Lake p roper ty  i s  probably less than 5%. Any a r e a  

wi th  poor dra inage  i s  inva r i ab ly  swampy and most l a r g e r  

streams have been dammed by beavers.  

Climate and Vegetat ion 

The Quar tz  Lake a r e a  has  a con t inen t a l  c l imate  charac- 

t e r i z e d  by low annual  p r e c i p i t a t i o n  and a wide temperature 

var iance  between summer and winter .  Winters a r e  co ld  

(minimum temperatures -50 C )  and long, while t h e  summers 

a r e  r e l a t i v e l y  s h o r t  and warm. The snow m e l t s  between t h e  

middle and t h e  end o f  t h e  month of May. Thundershowers 

and ground fog a r e  common i n  t h e  summer months. 

Vegetat ion i n  t h i s  region c o n s i s t s  mainly of smal l  

( t o  8 inches  d iameter)  jackpine,  pop la r  and var ious  scrub 

brush ( a lde r ,  dwarf b i r c h ,  willow, e tc . ) .  Stunted black 

spruce is t h e  common tree on t h e  north-facing s l o p e s ,  where 

discontinuous permafrost  may be encountered. Timberline 

is approximately 4500 f e e t  above s e a  l eve l .  

Lithology 

The Quar tz  Lake p roper ty  i s  covered by ex tens ive  

g l a c i a l  d r i f t  ranging from 0 t o  over  250 f e e t  i n  th ickness .  
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Rock exposures a r e  r a r e .  The p roper ty  is under la in  by 

Pro te rozo ic  (Hadrynian) and/or Lower Cambrian weakly 

metamorphosed sediments t h a t ' h a v e  been d iv ided  l o c a l l y  i n t o  

four  u n i t s .  The fou r  u n i t s ,  i n  s t r a t i g r a p h i c  success ion,  

a re :  t h e  o l d e s t  Canyon Formation, o v e r l a i n  by t h e  Range 

group, followed by t h e  ore-host ing Mine group and t h e  

youngest Ridge group. The t h r e e  younger groups have many 

similari t ies between them, making r o c k . i d e n t i f i c a t i o n  

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

e x i s t  f o r  m o s t  u n i t s .  

Canyon Formation 

The Canyon Formation is t h e  o l d e s t  l i t h o l o g i c  un i t .  

I t  is loca t ed  t o  t h e  w e s t  of t h e  - proper ty  and c o n s i s t s  

p r imar i l y  of buff  t o  grey  p l a t y  l imestone.  The l imestone 

i s  t y p i c a l l y  t h i n  bedded (1-3 c m ) ,  bu t  w e l l  conso l ida ted  

and o f t e n  forms r idges .  The composition i s  very uniform, 

t h e  l imestone is f i n e  g ra ined  and grey wi th  no no tab le  

v a r i a t i o n s  i n  t h e  rock. No t e x t u r e s  o r  d i s ce rnab l e  s ed i -  

mentologic f e a t u r e s  a r e  observable.  

Range Group 

The Range group o v e r l i e s  t h e  Canyon Formation and 

con ta ins  t h r e e  u n i t s :  a r g i l l i t e ,  q u a r t z i t e  and limestone. 

The most common u n i t  is t h e  Racge group q u a r t z i t e .  The 

Range q u a r t z i t e  is very r e s i s t a n t ,  u sua l l y  massive and 

is genera l ly  a l i g h t  coloured rock ( l i g h t  grey,  beige o r  



t a n ) .  The g r a i n  s i z e  v a r i e s  bu t  t y p i c a l  Range group q u a r t z i t e  

is  medium t o  coarse  g ra ined  wi th  rounded g ra ins .  Fine gra ined 

Range group q u a r t z i t e s  do occur,  however. Range group 

q u a r t z i t e s  can t ake  on d i f f e r e n t  d i s t i ngu i sh ing  charac-  

teristics according t o  where they a r e  loca ted .  I n  some 

p laces ,  t h e  q u a r t z i t e s  have i r o n  s t a i n i n g  t o  t h e  p o i n t  where 

t h e  rock resembles a gossan, i n  o t h e r  a r e a s  t h e  q u a r t z i t e s  

have d i s t i n c t i v e  qua r t z  eyes ,  t ak ing  on a t u f f i t i c  appear- 

ance. I n  some l o c a l i t i e s ,  t h e  Range q u a r t z i t e  can be 

almost l i k e  a sandstone i n s t e a d  o f  i t s  usual  c r y s t a l l i n e  

t ex tu r e .  

The Range group a r g i l l i t e  can be d iv ided  i n  two members. 

One member c o n s i s t s  of green-grey t o  brown a r g i l l i t e  whi le  

t he  o t h e r  member is  a grey black a r g i l l i t e  which is  heav i ly  

sheared and may be a s soc i a t ed  with t h r u s t i n g .  

The green-grey a r g i l l i t e  member i s  most o f t e n  a l i g h t  

green t o  aquamarine coloured rock. This  a r g i l l i t e  i s  a 

very t h i n  bedded ( a  few mm t o  1 c m  genera l ly )  u n i t  which i s  

f i n e  g ra ined  and very  uniform i n  composition. The rock is 

f i s s i l e  and t h e r e  a r e  no d i s t i n g u i s h i n g  t e x t u r a l  f e a t u r e s .  

In  a few l o c a l i t i e s ,  t h e  Ranqe group a r g i l l i t e  forms t h i n  

i n t e rbeds  w i th in  t h e  massive Range group q u a r t z i t e ,  most 

o f t e n  however, it i s  a continuous a r g i l l i t e  body. 

The grey-black a r g i l l i t e  is very convoluted and 

i r r e g u l a r .  This  member i s  a r e s u l t  of shear  a s soc i a t ed  with 

t h r u s t i n g  o r  f o l d i n g  between u n i t s  of d i f f e r e n t  competence. 



The rock o f t e n  con ta ins  g r a p h i t i c  p a r t i n g s .  This  member 

c o n s i s t s  mostly of very s o f t  to  l oose ly  conso l ida ted  

a r g i l l i t e  wi th  q u a r t z i t i c  c l a s t s  and s t r i n g e r s  d i s t r i b u t e d  

throughout.  Grey t o  l i g h t  grey q u a r t z i t e  i n t e r v a l s  a r e  

common. Disseminated t o  massive p y r i t i c  s e c t i o n s  occur 

w i th in  t h e  black a r g i l l i t e .  

The Range group l imestone is a g rey  weathering,  dark 

grey u n i t  which i s  usua l l y  massive i n  appearance and can be 

very hard  and r e s i s t a n t .  The l imestone con ta ins  c a l c i t e  

s t r i n g e r s  b u t  otherwise i s  uniformly grey  and f i n e  gra ined 

throughout.  Rarely,  t h e  Range group l imestone con ta ins  

f i s s i l e ,  t h i n  bedded members. 

Mine Group 

The Mine group lies above t h e  Range group and l i k e  t h e  

preceding u n i t ,  has  a q u a r t z i t e ,  a l imestone and an a r g i l l i t e .  

The Mine group l imestone i s  a buff  t o  grey weathering, 

grey rock which can be very s i l i c e o u s  a t  t i m e s .  Like t h e  

Range group l imestone,  t h e  Mine l imestone  has c a l c i t e  

v e i n l e t s  and s t r i n g e r s ,  however,the c a l c i t e  i s  more per- 

vas ive  i n  t h e  Mine limestone. Composition and appearance 

are no t  a s  homogeneous a s  f o r  t h e  Range group. The Mine 

l imestone can be f i n e  g ra ined  i n  t h e  more ca lcareous  

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

Although t h e  Mine limestone is  b e s t  cha rac t e r i zed  a s  massive, 

t h e r e  a r e  many s e c t i o n s  of medium t o  t h i n  bedded, p l a t y  



l imestone.  The d i s t i n g u i s h i n g  c h a r a c t e r i s t i c  remains t h e  

l i g h t  grey shade and t h e  pervas ive  c a l c i t e  v e i n l e t s .  

The Mine group a r g i l l i t e  is a l i g h t  green,  t h i n  

bedded, f i s s i l e  u n i t .  I t  is p re sen t  mostly i n  t h e  Mine 

Creek a r e a  of t h e  map shee t .  The a r g i l l i t e  can be a l t e r e d  

t o  pink,  r e d  or purple.  . 

The Mine group q u a r t z i t e  occurs  mostly in terbedded wi th  

t h e  Mine a r g i l l i t e .  This  q u a r t z i t e  i's commonly white  t o  

l i g h t  grey ,  has yellow s u l f u r  s t a i n i n g  and is f i n e  t o  

medium gra ined.  The q u a r t z i t e  i s  massive t o  blocky and i s  

uniform i n  composition. 

The Mine group a r g i l l i t e  and q u a r t z i t e  h o s t  t h e  economic 

mine ra l i z a t i on  of t h e  Quar tz  Lake proper ty .  Su l f i de s  

inc lude  p y r i t e ,  s p h a l e r i t e ,  ga lena;  i n  a d d i t i o n ,  s u l f o s a l t s  

and s i l v e r  a r e  p r e sen t  i n  some l o c a l i t i e s .  Economic geology 

w i l l  be t r e a t e d  i n  more d e t a i l  l a t e r  i n  t h e  r e p o r t .  

Ridqe G r o u ~  

The Ridge group i s  t h e  youngest group of rocks on t h e  

proper ty .  Once again ,  t h e  group c o n t a i n s  a  sequence of 

a r g i l l i t e ,  l imestone and q u a r t z i t e .  The a r g i l l i t e  i s  

tu rquo ise  green, t h i n  bedded and p h y l l i t i c  on occasion. 

The composition is  very uniform and f i n e  gra ined throughout 

a l l  s e c t i o n s .  The rock is  f i s s i l e  and t h e  beds a r e  usual ly  

continuous un less  d i s rup t ed  s t r u c t u r a l l y .  The limestone 

o f  t h e  Ridge group is gene ra l l y  grey,  mot t led ,  and t h i n  t o  



medium bedded. The composition of t h i s  l imestone i s  uniform, 

t h e r e  are no calcite v e i n l e t s  a s  i n  t h e  o t h e r  groups. 

The q u a r t z i t e  of t h e  Ridge group is  v a r i a b l e  i n  com- 

p o s i t i o n  b u t  i s  d i s t i ngu i shed  by being very l i g h t  grey and 

s u l f u r  s t a i n e d  f o r  t h e  Mine group q u a r t z i t e .  However, t h e  

Ridge grou? q u a r t z i t e  can a l s o  be t a n  and devoid of s u l f u r  

s t a in ing .  The Ridge group q u a r t z i t e  is no t  economic b u t  

does con ta in  s e c t i o n s  of disseminated and massive p y r i t e .  

In  genera l ,  t h i s  q u a r t z i t e  i s  r e s i s t a n t  and r i d g e  

forming. I t  also is  i n t e r l a y e r e d  occas iona l ly  wi th  Ridge 

group a r g i l l i t e .  

Economic G e o l o a  

The Qua r t z  Lake p roper ty  is comprised of t w o  zones 

of economic mine ra l i z a t i on ,  conta ined wi th in  Mine group 

q u a r t z i t e s  and a r g i l l i t e s :  t h e  Main Zone l oca t ed  along 

Mine Creek t o  t h e  nor th  and t h e  South Zone t o  t h e  south. 

The Main zone d e p o s i t  ( o r  t h e  McMillan depos i t )  i s  a  

northwest t r end ing ,  gen t l y  e a s t  dipping l e n t i c u l a r  body of 

massive su lph ide  minera l i za t ion .  The th ickness  and h ighes t  

grade s e c t i o n  of t h e  McMillan d e p o s i t  is co inc iden t  wi th  

a  small  ant i form s t r u c t u r e  which t r ends  nor thwester ly .  

The Main zone h a s  a  maximum width of 500 f e e t ,  a  l eng th  of 

2000 f e e t ,  and a  v a r i a b l e  th ickness  of 5 t o  80 f e e t .  

~ i n e r a l i z a t i o n  c o n s i s t s  of p y r i t e ,  s p h a l e r i t e ,  ga lena ,  
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arsenopyrite, boulangerite, meneghinite, tetrahedrite, 

stibnite, and ankerite. There are several modes of 

mineralization. The most widely distributed mode is with 

a core of massive pyrite grading outward (up and down) 

into quartzite hosting disseminated pyrite,. galena and 

sphalerite to a zone of vein type and disseminated mineral- . 

ization within interbedded light green argillite and white 

to light grey quartzite. The massive pyrite layers and 

the quartzite bodies are generally continuous and consistent 

in thickness. The economic zone eventually grades outward 

to a light green argillitic section which hosts discordant 

and crosscutting veins of sphalerite and galena. Very 

often, these veins of sphalerite and galena occur in 

argillite which is separate from any massive pyrite or 

sulfiae hosting quartzite bodies. This occurrence of 

sulfides is suggestive that the vein type of mineralization 

may be a different mode of mineralization from the tabular 

massive type. 

The third mode of mineralization (and the least well 

understood)~consists of predominantly galena occurring .in 

a dolomitic breccia matrix. The breccia zones vary in 

thickness from less than a foot to 12 feet at times. 

This breccia mineralization is not common but when present 

contains significant amounts of Pb. 

The South zone of the property has the same. modes of 

mineralization as the Main zone, however there are important 



d i f f e r ences  between t h e  two. The South zone has  a  h igher  

propor t ion  of galena bear ing  dolomite b r ecc i a  i n t e r v a l s ,  

t h i s  may he lp  exp l a in  why t h e  South zone has  a  high ga lena / .  

s p h a l e r i t e  r a t i o  whi le  t h e  Main zone has  a  high s p h a l e r i t e /  

galena r a t i o .  S t r a t i g r a p h i c a l l y ,  t h e  o r e  hor izons  i n  t h e  

South zone a r e  no t  equ iva l en t  with those  of t h e  Main zone, 

which sugges t s  a  s t r u c t u r a l  o f f s e t  may have a f f e c t e d  t h e  

c o n t i n u i t y  of t h e  orebody between t h e  North and South zones. 

The presence of s u l p h o s a l t s  and antimony i n  t h e  Main 

and South zones does no t  de f ine  any c l e a r  p a t t e r n  which 

can f i t  i n t o  t h e  sequence of m ine ra l i z a t i on  o r  a  zonat ion 

wi th in  t h e  o r e  horizon.  

S t r u c t u r a l  Geology 

Because of poor exposure throughout t h e  p roper ty ,  very 

l i t t l e  d e f i n i t i v e  information could be obta ined from t h e  

s t r u c t u r e .  Two no tab le  f e a t u r e s  can be observed from t h e  

s t r u c t u r a l  geology on t h e  p roper ty .  

1. To t h e  w e s t  of t h e  p roper ty  along Mine Creek, t h e  

rocks a r e  i n  a  t e n s i o n a l  environment; where t h e r e  is good 

enough outcrop,  f a u l t s  wi th  normal o f f s e t s  and t e n s i o n a l  

f r a c t u r e s  can be seen. The f a u l t s  have a  nor th  t o  no r theas t  

s t r i k e  and d i p  s t e e p l y  (60 -85 ) t o  t h e  e a s t .  I n  t h e  case  

of t h e  f a u l t s ,  t h e  o f f s e t  usua l ly  is no g r e a t e r  than a few 

f e e t .  I t  i s  suspected  t h a t  t h e r e  may be more s i g n i f i c a n t  



displacements  which a r e  hidden by overburden. 

2. To t h e  e a s t  of t h e  p roper ty ,  reverse f a u l t i n g  and 

t h r u s t  f a u l t i n g  is most apparent .  P a r t i c u l a r l y  t o  t h e  

no r theas t  a long P y r i t e  Creek, t h r u s t i n g  i n  a  northwest  

d i r e c t i o n  appears  t o  have a f f e c t e d  t h e  rocks.  Along P y r i t e  

Creek t h e  Ridge group a r g i l l i t e s  d i s p l a y  chevron f o l d s  a s  

a r e s u l t  of t h e  t e c t o n i c  a c t i v i t y .  

The mosk content ious  po in t  on t h e  s t r u c t u r a l  geology 

concerns t h e  Black F a u l t ,  a  zone made up o f  Range group 

black a r g i l l i t e s  in terbedded occas iona l l y  wi th  q u a r t z i t e s  

which, a s  mentioned p rev ious ly ,  a r e  s t r o n g l y  a f f e c t e d  by 

shear .  Based on t h i s  l i t h o l o g i c a l  evidence,  i t  is suggested 

t h a t  t h e  Black f a u l t  is a  zone of t h r u s t i n g  p a r a l l e l  t o  

s u b p a r a l l e l  t o  s t r a t i g r a p h y  which t r e n d s  nor th  t o  northwest 

wi th  an average d i p  of 30 t o  t h e  e a s t .  

A l t e r a t i o n  

A l t e r a t i o n  is v i s i b l e  i n  t h e  Mine group a r g i l l i t e s .  

The a r g i l l i t e s  can be grey ,  green,  p ink,  red o r  purple  

depending on t h e i r  s t r a t i g r a p h i c  p o s i t i o n  a s  w e l l  a s  t h e i r  

l a t e r a l  p o s i t i o n  from t h e  o r e  zone. Along Mine Creek, 

moving away from t h e  h ighes t  s u l f i d e  con ten t  a r e a ,  t h e  

a r g i l l i t e s  grade from l i g h t  green t o  pink t o  b r i ck  red t o  

purple ,  f u r t h e s t  away t o  t h e  south.  I t  is no t  a s  c l e a r l y  

v i s i b l e ,  bu t  a l t e r a t i o n  i n t e n s i t y  seems to  inc r ea se  with 

depth. 



The a l t e r a t i o n  i s  caused pos s ib ly  by f i n e  hemat i te  

which imparts  a purple  t o  r ed  colour  t o  t h e  Mine group 

a r g i l l i t e s .  Bel ik  (1976) s t a t e s  t h a t  dur ing mine ra l i z a t i on ,  

hemati te  was a l t e r e d  t o  p y r i t e  r e s u l t i n g  i n  a  b leach ing  of 

t h e  hos t  rocks.  This  b leaching may be respons ib le  f o r  t h e  

l i g h t  green co lour  o f ' t h e  Mine a r g i l l i t e s .  The b leaching 

process was widespread s i n c e  most o f  t h e  a r g i l l i t e  i n  t h e  

o t h e r  u n i t s  has  a  l i g h t  green colour  a s  w e l l .  

Genesis 

The Quar tz  Lake p roper ty  p r e sen t s  many i n c o n g r u i t i e s  

r e l a t i n g  t o  t h e  genes i s  of t h e  orebodies.  On t h e  s u b j e c t  

of o r e  morphology, t h e  o r e  is p re sen t  i n  t h e  form of 

t a b u l a r  l a y e r s ,  appearing a s  s t r a t i f o r m  bodies.  Contour 

i n t e r v a l  maps done f o r  t h e  Main and South zones i n d i c a t e  

a  genera l  d i p  t o  t h e  e a s t  f o r  most of t h e  o r e  hor izon.  

The zoning is  c o n s i s t e n t  i n  t h a t  it gradua l ly  grades o u t  

from a  massive p y r i t e  l a y e r  t o  minera l ized  q u a r t z i t e  

horizons t o  low grade a r g i l l i t e  hos ted  s u l f i d e s .  There 

is no minera l i za t ion  a long any f a u l t s .  In  c o n t r a s t ,  s u l -  

f i d e s  a r e  p r e sen t  i n  d i s co rdan t  ve ins  t o  a  s u f f i c i e n t  

degree t h a t  t h i s  mode o f  m ine ra l i z a t i on  may r ep re sen t  a  

d i f f e r e n t  o r e  forming even t .  F i n a l l y ,  dolomite b r e c c i a  

hosted galena is d i f f e r e n t  aga in  from t h e  two o t h e r  

minera l iz ing  even t s .  

From megascopic obse rva t ions  by t h e  au thor ,  t h e  s u l -  



f i d e s  a r e  p r e sen t  mostly i n  q u a r t z i t e  o r  a r g i l l i t e  i n t e r v a l s  

when they a r e  no t  i n  massive fom (dolomite b r ecc i a s  

hos t i ng  galena a r e  r e l a t i v e l y  minor i n  comparison t o  t h e  

qua r t z  o r  ve in  hosted t y p e ) .  The wide assortment  of su l -  

f i d e s  along wi th  t he  presence of anomalous s u l f o s a l t s  

and antimony a l s o  b r ing  i n t o  q u e s t i o n . t h e  t iming of mineral- 

i z a t i o n  a t  Quar tz  Lake. Previous workers have i d e n t i f i e d  

t h e  s u l f i d e s  occurr ing  a s  p a r t i a l  t o  complete replacement 

o f  ca lca reous  hor izons  wi th in  t h e  Mine group. I t  i s  l i k e l y  

t h a t  s u l f i d e s  occur i n  a l l  t he se  rock t ypes ,  bu t  t h e  

p r e v a i l i n g  mode of minera l i za t ion  i s  y e t  t o  be de t e r -  

mined. 

The age o f  minera l i za t ion  is  a l s o  ques t ionab le .  The 

rocks on t h e  proper ty  a r e  accepted a s  be ing of Pro te rozo ic  

t o  Lower  Cambrian i n  age ( t h e r e  a r e  no f o s s i l s  i n  t h e  rocks 

o f  t h e  a r e a ) ,  however, l ead  i so topes  from t h e  Main zone 

i n d i c a t e  an age of m ine ra l i z a t i on  o f  100 m i l l i o n  years .  

This  age o f  minera l i za t ion  i s  contemporaneous with Creta- 

ceous g r anod io r i t e  s tocks  i n  t h e  region.  

From t h i s  con t rad ic to ry  evidence ,  t h e  d e p o s i t  could 

be syngenet ic  o r  ep igene t i c .  Did t h e  source of su lphides  

come from t h e  Proterozoic  rocks of t h e  a r e a  o r  could they 

have been der ived from a  g r anod io r i t e  a t  depth o r  wi th in  

t h e  region?  Could t h e  o r e  f l u i d s  have been t r anspo r t ed  

along t h e  supposed t h r u s t  s h e e t s  o f  t h e  a r ea?  A l t e rna t i ve ly ,  

could t h e  normal f a u l t i n g  i n  t h e  Mine Creek a r e a  i n d i c a t e  



t h a t  a  b a s i n a l  environment c o n t r o l l e d  t h e  migra t ion  of o re  

f l u i d s ?  

Because of t h e  Pro te rozo ic  age of t h e  rocks,  a s  w e l l  

as t h e  s t r a t i f o r m  na tu re  o f  t h e  orebody, it is  pos s ib l e  

t h a t  t h e  d e p o s i t  is syngenet ic  and t h a t  t h e  minera l i z ing  

s o l u t i o n s  t r a v e l l e d  along favourable hor izons  and then 

d i s s i p a t e d  - i n t o  t h e  over ly ing and underlying rocks i n  t h e  

form of d isseminat ions  and v e i n l e t s .  

On t h e  o t h e r  hand, Pb-isotope da t a  shows t h a t  t h e  

galena  i s  100 mi l l i on  years  o ld .  This  evidence favours 

t h e  o r e  forming event  a s  being ep igene t i c .  The c ross -  

c u t t i n g  v e i n l e t s  which do no t  conform t o  any bedding and 

t h e  presence of s u l f o s a l t s  a r e  evidence t h a t  t h e r e  i s  an 

e p i g e n e t i c  impr in t .  Furthermore, a l though t h e  t a b u l a r  zones 

of minera l i za t ion  maintain a  cons tan t  t h i cknes s ,  they a r e  

no t  continuous over  long d i s t a n c e s  and s o  may ' j u s t  be 

favourable a r e a s  f o r  t h e  e p i g e n e t i c  reduc t ion  of s u l f i d e s  

and t h e i r  p r e c i p i t a t i o n .  

I n  keeping with t h e  100 mi l l i on  year  da t e  of minera l i -  

z a t i o n ,  and t h e  ca lcareous  na tu r e  of t h e  hos t  rocks,  another  

theory  may be t h a t  Quar tz  Lake i s  a manto depos i t  caused 

by replacement of carbonate above a g r a n i t e  body which 

must be deep sea ted .  This  i dea  is hard t o  document s i n c e  

t h e r e  is no known g r a n i t e  body w i th in  any proximity t o  t h e  

o r e  zone a t  Quar tz  Lake. 

Reviewing t h e  geology of t h e  p roper ty ,  it i s  l i k e l y  



t h a t  t h e  Main and South zones were inf luenced by both 

syngenet ic  and e p i g e n e t i c  parameters ,  t h e r e  i s  no s i n g l e  

mechanism t h a t  governed t h e  formation of ore.  I t  is  

pos s ib l e  t h a t  a  sequence of even t s  from t h e  P ro t e rozo i c  

t o  t h e  Cretaceous l e a d  t o  t h e  ex i s t ence  of t h e  Quar tz  Lake 

orebody a s  it is  now known. Beginning i n  t h e  Pro te rozo ic ,  

o r e  f l u i d s  were exhaled  and t hen  t r anspo r t ed ,  pos s ib ly  i n t o  

a b a s i n a l  environment. Because o r e  hor izons  a r e  r e p e t i t i o u s ,  

s u l f i d e s  were probably genera ted  i n  pu l s e s ,  g iv ing  rise t o  

s eve ra l  o r e  sequences wi th  massive p y r i t e  i n  t h e  core .  The 

source f o r  t h e  s u l f i d e s  may have been t h e  country rocks i n  - 
t h e  area .  A s  wi th  many Precambrian sedimentary rocks  

( p a r t i c u l a r l y  Canadian Sh i e ld  r o c k s ) ,  t h e  meta ls  may have 

been removed from uran i fe rous  rocks ,  t h e  Pb and Zn, once 

removed from t h e  uranium, a r e  t r anspo r t ed  u n t i l  they come 

i n t o  con tac t  wi th  reducing s o l u t i o n s .  Once reduced, t h e  

metals  a r e  depos i t ed  and t h e i r  composition remains f i xed .  

Following depos i t i on  and l i t h i f i c a t i o n  of t h e  sediments ,  

l i t t l e  happened u n t i l  Cretaceous t i m e  when a second phase 

ac ted  on t h e  o r e  zone t o  remobil ize s u l f i d e s  and d e p o s i t  

them i n  ve ins  and pos s ib ly  b r e c c i a  zones. Because o f  t h e  ' 

100 mi l l i on  yea r  age,  it is suspected  t h a t  t h e  mechanism 

which gave rise t o  t h e  second minera l iz inq  event  may have 

been t he  occurrence  o f  g r anod io r i t e  p lu tons  i n  t h e  region.  

P lu tons  i n i t i a t e d  a  thermal convect ion system which a f f e c t e d  

t h e  e x i s t i n g  o r e  depos i t  t o  open f r a c t u r e s  and r e c i r c u l a t e  



s u l f i d e s  d i scordan t ly .  I f  t h i s  process  w a s  a c t i v e ,  t h e  

thermal  source  i s  uncer ta in .  I f  t h e  p lu ton  were underlying 

t h e  sediments of t h e  p roper ty ,  it would have t o  be a t  g r e a t  

depth s i n c e  no d r i l l i n g  t o  d a t e  has  tu rned  up any suppor t ive  

evidence.  I f  t h e  p lu ton  is from t h e  region,  t h e  thermal  

e f f e c t  would have t o  be widespread s i n c e  t h e r e  a r e  no 

g r a n o d i o r i t e s  t h a t . a r e  wi th in  reasonable  proximity t o  t h e  

Quartz Lake depos i t .  A t  t h i s  t i m e ,  it is d i f f i c u l t  t o  

a s s e s s  t h e  r e l a t i v e  importance of t h e  Cretaceous mineral- 

i z i n g  even t  wi th  r e spec t  t o  t h e  Pro te rozo ic  one. More 

c a r e f u l  s tudy  o f  l e ad  i so tope  d a t a  needs t o  be undertaken. 

The f a c t  t h a t  t h e  l ead  i so tope  ag ing  i n d i c a t e s  100 m i l l i o n  

yea r s  o l d  does no t  preclude t h a t  t h e  second phase o f  

m ine ra l i z a t i on  may be un re l a t ed  t o  t h e  emplacement o f  

g r anod io r i t e  p lu tons .  Ins tead ,  l a t e r  t h r u s t i n g  may have 

been r e spons ib l e  f o r  caus ing a remobi l i za t ion  of s u l f i d e s .  

Discussion 

This  r e p o r t  has  only taken a s u p e r f i c i a l  view of t h e  

geology i n  t h e  Quar tz  Lake a r ea ;  many s u b j e c t s  need b e t t e r  

d e f i n i t i o n .  However, it i s  p o s s i b l e  t o  see where f u r t h e r  

s tudy is needed. 

Beginning wi th  t h e  l i t h o l o g i c a l  examination, pe t ro -  

g raph ic  work i s  requ i red  f o r  each rock group, p a r t i c u l a r l y  

t h e  o r e  hos t i ng  Mine group. With r e spec t  t o  t h e  economic 



geology, pe t ro logy i s  necessary  i n  i d e n t i f y i n g  t h e  composition 

of t he  ore bear ing  rocks  and a s s e s s i n g  t h e i r  r e l a t i v e  

importance i n  t h e  gene t i c  process .  The petrography would 

no t  only he lp  i d e n t i f y  t h e  mineralogy bu t  would also g ive  

an i n d i c a t i o n  on t h e  na tu r e  of minera l i za t ion :  what i s  t h e  

d i agene t i c  in f luence  on t h e  formation of p y r i t e ?  How 

many genera t ions  of m ine ra l i z a t i on  a r e  t h e r e ?  How s i g n i -  

f i c a n t  is t h e  e p i g e n e t i c  phase i n  forming t h e  orebody? 

Can replacement t e x t u r e s  be observed i n  t h e  s u l f i d e s  

o r  s u l f i d e  hos t i ng  rocks? F i n a l l y ,  pe t rograph ic  work 

would be h e l p f u l  i n  a s se s s ing  t h e  na tu r e  of a l t e r a t i o n  and 

t h e  r e l a t i o n s h i p ,  i f  any, t o  t h e  formation of s u l f i d e s .  

The s t r u c t u r a l  geology a l s o  needs c l a r i f i c a t i o n .  

Can t h e  r ap id  v a r i a t i o n s  i n  l i t h o l o g y  and o r e  zones between 

ho les  be a t t r i b u t e d  t o  l a t e r a l  f a c i e s  changes o r  t o  

s t r u c t u r a l  displacement? How is t h e  orebody a f f e c t e d  by 

f au l t i ng?  The p roper ty  may be a  series of en  echelon 

normal f a u l t s  or even a  smal l  bas in .  On t h e  o t h e r  hand, 

t h r u s t i n g  may have been t h e  c o n t r o l l i n g  s t r u c t u r a l  f e a tu r e .  

These problems can b e s t  be addressed by reviewing d r i l l i n g  

da t a  and c o r r e l a t i n g  t h e  geology between holes .  I n  a d d i t i o n ,  

t he  i n t e r p r e t a t i o n  o f  mapping done on t h e  p roper ty  i s  

incomplete a t  t h i s  po in t .  

F ina l l y ,  t h e  genes i s  con t a in s  many unresolved ques t ions .  

One of t h e  l e a s t  w e l l  understood p o i n t s  is the  syngenet ic  

versus  e p i g e n e t i c  cha rac t e r  of t h e  depos i t .  Although some 



l ead  i so tope  work has  i d e n t i f i e d  t h e  age of m ine ra l i z a t i on  

a t  100 m i l l i o n  years ,  more ex tens ive  work i s  needed on more 

samples from r e p r e s e n t a t i v e  p a r t s  of t h e  ore zone t o  de t e r -  

mine t h e  e x t e n t  of replacement i n  t h e  depos i t .  Oxygen 

i so topes  may be h e l p f u l  i n  determining t h e  na tu r e  o f  

t r a n s p o r t i n g  f l u i d s .  I f  t i m e  a l lows,  microprobe ana lyses  

should be conducted on samples from t h e  Main and South zones 

t o  f i n d  ou t  what meta ls  and elements a r e  p r e sen t  i n  what 

p ropor t ions  i n  t h e  hope of g iv ing  better d e f i n i t i o n  t o  

t h e  zonat ion i n  t h e  Quar tz  Lake depos i t .  
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APPENDIX V 

INVENTORY - QUARTZ LAKE CAMP 

Core Shack 8'X12' C/W drawing tab le ,  core s p l i t t e r  stand, 
shelves, a i r t i g h t  stove 

Bunk House 16'X201 8 bunks, 1 work tab le ,  1 drawing tab le  

Bunk House 10 'XI2 ' 3 bunks, a i r t i g h t  heater 

Wash House 8'X12' Shower s t a l l ,  double s t a i n l e s s  sink 

Cook Shack 16'X20t C/W cook's quarters ,  dinner tab le  and benches, 
shelves, double s ink,  counters, a i r t i g h t  heater ,  
coleman o i l  heater 

Lumber 90!X2"X12" F i r  48 'X16"X16" Beams 

200*X2"X 4'' F i r  

2001X2"X 2" F i r  

Assorted plywood pieces. About 200 square f e e t  1/4" t o  3/4" 
"D" grade. 

Tent Pad lO'X12' One only 

Core Rack With space f o r  2100 f e e t  of BQ core. 

Assorted too l s  including axe, swede saw, hammer. 

N a i l s  20 lbs. Assorted 1" t o  2 1/2" comon 

Buckets 6 Standard Galvanized, 1 laundry tub 

Core 44 Routed BQ type 
Boxes 12 Plywood BQ type 
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