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m R Y -  REPOT - JARTZ LAKE PROJECT 

INTRODUCTION 

This i s  a  summary of work done by Noranda Exploration 

Company, Limited on the Quartz Lake property, or as  it is a l so  

referred by, the McMillan property, during the f i e l d  season of 

1975.  

Field  work began on May 7 with camp construction, when 

the advance crew flew i n  from Watson Lake, Yukon Terr i tory .  

They landed on the i ce  with an Otter  a i r c r a f t  and from there  

were f e r r i e d  by hel icopter  t o  the camp s i t e  a t  100,000~/lOO,OOOE, 

a distance of 3 miles. 

The d r i l l ,  d r i l l  equipment and fue1,camp and camp 

construction mater ia ls  were moved t o  the camp / s i t e  area by 

John Deere 350 Crawler Tractor.  This machine, along wit12 a l l  

the above equip-ent ,  had been flown t o  L i t t l e  Quartz Lake by 

Otter  a i r c r a f t  on s k i i s  i n  March and moved up the h i l l  towards 

the chosen camp s i t e  a t  t h a t  time. 

Dr i l l ing  s t a r t ed  on May 1 2 .  

1 

There w e r e  1'1-2 f e e t  of snow a t  camp when f i r s t  s t a r t i n g  

work. 

This year i t  was found tha t  ice  was unsafe on Quartz 

Lake a f t e r  May 10 and "break-up" was complete by May 2 6 .  

CAMP 

The camp s i t e  was chosen near a small c lear ing on the 

s teep eas te r ly  bank of the Quartz Creek. The d r i l l  supply 

pump was u t i l i z e d  t o  supply water t o  the ca:ip a s  well  as  the 
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d r i l l  from Quartz Creek. La te r ,  when t h e  d r l l l  equipment was shipped 

ou t ,  a smal l  pump used t o  supply water t o  t h e  camp, approximately 

150 f e e t  d i s t a n t  wi th  a l i f t  of 40 f e e t .  

The h e l i c o p t e r  landing  pad was loca ted  on the  edge of  the 

c l e a r i n g  . 
The camp c o n s i s t e d  of 4 t e n t s ,  14 'x16 '  s e t  up on plywood 

and frame and equipped wi th  o i l  s t o v e s .  The d r i l l  crew l e f t  i n  

m i d - ~ u l y  and a  few Noranda personnel  s tayed on u n t i l  September. 

A plywood shack was then b u i l t  over one of t h e  t e n t  frames and 

any remaining equipment was s t o r e d  t h e r e  f o r  t h e  w i n t e r .  

Core was logged i n  p l a s t i c  covered frame s h e l t e r  500 f e e t  

n o r t h  o f  t h e  camp. The core  racks ,  which a r e  a l s o  a t  t h i s  

l o c a t i o n ,  were covered a t  t h e  end of  t h e  seasog. The c o r e  boxes 

were covered wi th  s e p a r a t e  plywood t o p s .  

The camp was suppl ied  by h e l i c o p t e r  over  "break-up" and 

by combined h e l i c o p t e r  and f l o a t  plane a f t e r  t h a t  d a t e .  

It was intended a t  f i r s t  t o  a t tempt  t o  supply t h e  camp by 

u t i l i z i n g  t h e  d r i l l  t r a c t o r  t o  meet a  f l o a t  plane a t  Quartz Lake. 

A s  t h e  s i t u a t i o n  developed t h e  t r a c t o r  was needed f o r  f r e q u e n t  

d r i l l  moves and t h e  o ld  roads  were a t  f i r s t  i n  poor c o n d i t i o n  

u n t i l  after t h e  s p r i n g  runof f ,  s o  t h a t  minimal h e l i c o p t e r  s e r v i c e  

proved s a t i s f a c t o r y  f o r  camp supply .  

Later  i t  was found t h a t  t h e  nor th  road was t h e  b e s t  r o u t e  a s  

a t r a c t o r  road t o  Quar tz  Lake and the  d r i l l  equipment w a s  moved o u t  

i n  t h a t  d i r e c t i o n ,  loading it on a s i n g l e  O t t e r  a i r c r a f t  wi th  f l o a t s .  

' 4 ~  1 -: 
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~ h e  ,outh road h a s  s e v e r a l  s o £ ~  SPC,S, one c reek  c r o s s i n g  

a t  P y r i t e  Creek, many s h o r t  s t e e p  h i l l s  t h a t  would probably 

( 
r e q u i r e  winching a s loop,  and many stump r e s i d u a l s  on the  road, 

1 which, a l though c u t  o f f  f l u s h  wi th  t h e  ground, could be  a problem 

1 f o r  a s loop  wi th  low c lea rance ,  e s p e c i a l l y  when t h e  ground i s  

wet o r  when f r o s t  is coming o u t .  

A Noranda "Regional" camp wi th  20623 h e l i c o p t e r  was 

based on t h e  n o r t h  s i d e  of Quartz Lake near  t h e  end of June 

so t h a t  a f t e r  t h a t  time t h i s  machine was a v a i l a b l e  f o r  movement 
\ 

of s u p p l i e s  and personnel  t o  t h e  Upper o r  D r i l l  Camp, i n  conjunct ion  

w i t h  t h e  f l o a t  a i r c r a f t  of  B .C.Yukon A i r  Serv ice  from Watson Lake. 

While d r i l l i n g  was i n  progress  t h e  camp was opera ted  

7' 

by Al len  D r i l l i n g ,  t h e  d r i l l  c o n t r a c t o r .  

Radio r e c e p t i o n  t o  Watson Lake and Whitehorse was q u i t e  

s a t i s f a c t o r y .  



CONTROL SURVE'. ~ N L  GRIDS 

A t r a n s i t  and s t e e l  cha in  survey was done by G.Lee 

of Noranda, t o  t i e  i n  a l l  new (1975) d r i l l  h o l e s  t o  t h e  s t e e l  

p i n  a t  t h e  #I p o s t  of  t h e  Dorothy 1 minera l  c la im.  Th i s  w a s  

t h e  p o i n t  which had been chosen b y  previous opera to r s  a s  t h e  

1 0 0 , 0 0 0 ~ / 1 0 0 , 0 0 0 ~  re fe rence  coord ina te .  

Reference p o i n t s  were convenient ly  e s t a b l i s h e d  along 

t h e  p rev ious ly  surveyed c la im l i n e  extending n o r t h  and sou th  

from t h a t  p o i n t .  The  minera l  c laims,  South Nahanni 3,4,5,6,7,  

48, 49 and Dorothy 1 had been surveyed i n  1 9 7 1 b y  White,Hosford 

and Impey,  oxi in ion Landsurveyors of  Whitehorse, Y . T .  They 

found t h e  c e n t r a l  l o c a t i o n  l i n e  running n o r t h  and south  r e s p e c t -  
/' 

i v e l y  from t h e  #1 Post  of Dorothy t o  have Azimuths of  01°02'10" 

and 0.2~17 ' 30" . 
According t o  Asarco a  d e s c r i p t i o n  of t h e  v a r i o u s  e a r l y  

g r i d s  on t h i s  proper ty  a r e  a s  fol lows:  

1. 1950-53 D r i l l  Grid - (Keslen Grid)-based on a  g r i d  having a 

b a s e  l i n e  d iverg ing  approximately 6O e a s t e r l y  from t h e  c l a im 

l i n e  ( i . e .  l o c a t i o n  l i n e  of Dorothy e t c . ) .  On t h i s  g r i d  

O + O O x  is  s i t u a t e d  approximately 133 f e e t  south of  t h e  #1 

Post  ( sou th  p o s t )  of t h e  Dorothy minera l  c laim.  O+OOE i s  

s i t u a t e d  approximately 115' west of t h e  claim l i n e .  Lines  
- 

f o r  t h i s  g r i d  a r e  poor o r  p r a c t i c a l l y  non-exis tent .  

2 .  1953-E.M.~r id  - The base  l i n e  and t h e  north-south claim 

l i n e  of t h e  Dorothy claim a r e  one and t h e  same. 0 - N  and 0-E 

a r e  s i t u a t e d  on t h e  c la im l i n e ,  (north-south l o c a t i o n  l i n e )  

.-? i f 1 - \ . , .  



a t  p o i n t  300' south  of #1 Post  of the: D o ~ ~ h y  minera l  c l a im.  

Markers f o r  t h i s  g r i d  have t h e  p r e f i x  "A" b u t  g e n e r a l l y  a r e  

faded o r  unreadable.  

3 .  1967 I .P. and Geochem survey  Grid - The base  l i n e  f o r  t h i s  

g r i d  is  co inc iden t  wi th  t h e  base  l i n e  f o r  t h e  1953 E.M. 

Survey Grid, b u t  t h e  po in t  04-OON f o r  t h i s  g r i d  i s  s i t u a t e d  

2600' south  of t h e  0 -N  of t h e  1953 E .M. survey g r i d  (i .e. 

2900' south  of Pos t  #1 ~ o r o t h y ) .     his is  t h e  g r i d  s t i l l  

g e n e r a l l y  n o t i c e a b l e  on t h e  p roper ty  - t h e  s e c t i o n  l i n e s  and 

base  end c o n t r o l  l i n e s  a r e  g e n e r a l l y  t h e  same l i n e s  a s  t h e  

1953-EX Grid above b u t  a r e  numbered 2600' h igher  i n  a n o r t h  

sequence) . 
/ 

 his i s  t h e  g r i d  used f o r  t h e  1975 Geophysical, Geological  

and Geochenical Surveys. Some l i n e s  had t o  be brushed o u t  

and a fex a d d i t i o n a l  l i n e s  were c u t .  

4 .  P resen t  D r i l l  o r  Proper ty  Gri.d 

This  g r i d  i s  o r i e n t e d  ( t r u e )  N-S and E-W wi th  t h e  p o i n t  

100,000Z a n d  100,000N cen t red  on t h e  #1 Pos t  of t h e  Dorothy 

c la im.  

~ l l  d r i l l  h o l e s  have been f i n a l l y  surveyed o r  c o r r e c t e d  t o  

t h i s  g r i d  which i s  an i d e a l  g r i d  r a t h e r  than a c u t  g r i d .  



DIAMOND D R I L L i a G  - 1975 

A t o t a l  o f  27 h o l e s  - D . D . H .  #94 - #120 were d r i l l e d .  T o t a l  
.1 

f o o t a g e  was 8299 f e e t .  C o n t r a c t o r  was J i m  Thomas o f  H.Allen 

D r i l l i n g .  The equipment used was a " 3 8 "  d i e s e l  d r i l l  u s i n g  BQ 

w i r e  l i n e  equipment.  To f a c i l i t a t e  overburden p e n e t r a t i o n  t r i -  

cone b i t s  w i t h  d r i l l  muds were used t o  c a s e  t o  bedrock .  Over- 

burden  i n  t h e  d r i l l e d  a r e a  was g e n e r a l l y  sand,  g r a v e l  and c l a y  

w i t h  u s u a l l y  a s h o r t  s e c t i o n  o f  b o u l d e r s  nea r  bedrock .  Mud and 

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

c o r i n g  r o u t i ~ e ,  e s p e c i a l l y  i n  b roken  o r  f a u l t e d  ground and i n  

t h e  m i n e r a l i z e d  zone.  Recovery w a s  g e n e r a l l y  e x c e l l e n t  and 

p e n e t r a t i o n  r a t e  was good. 
/ 

One of t h e  more d i f f i c u l t  t a s k s  encounte red  f r e q u e n t l y  was 

i n  g e t t i n g  t h e  c o r e  o u t  o f  t h e  t ube  when d r i l l i n g  i n  muddy gouge 

zones .  Here t h e  c o r e  Ls l i k e  p u t t y  and tended t o  s t i c k  i n  t h e  

t u b e .  

Two s h i f t s  were worked by t h e  d r i l l e r s .  A l l  h o l e s  w e r e  

v e r t i c a l  and 211 c a s i n g  was p u l l e d .  A c o i l  s t o v e  was needed 

o c c a s i o n a l l y  u n t i l  June  15 .  

A John Deere 350 c rawle r  t r a c t o r  w i t h  b l a d e  e s p e c i a l l y  

speeded up  t h e  work. D r i l l i n g  s t a r t e d  May 1 2  and was completed 

J u l y  15 .  



~ GEOPHYSICAL : :TIE, 5 

,VLF-EM Survey 

T h i s  survey covered 25.28 l i n e  mi les  u t i l i z i n g  a  VLF-EM 

r e c e i v e r  manufactured by  Sabre E l e c t r o n i c s .  The main c la ims 

were overlapped from 15W t o  90E on l i n e s  4N t o  60N and a t  t h e  

south  camp on l i n e s  O-N t o  40-S from 15-W t o  approximately 45-E. 

Noranda t e c h n i c i a n s  d id  t h e  survey.  

Grav i tv  Survey 

During June and J u l y  a  g r a v i t y  survey was done by Walter 

Sharpe of Toronto us ing  a  Worden Gravi ty  meter No.104 wi th  metre  

c o n s t a n t  of  0.lOlO5 mgls. 

32  l i n e  mi les  w e r e  covered over an a r e a  2  mi les  by  2 m i l e s  

w i th  r ead ings  a t  100 f o o t  i n t e r v a l s .  separat iXon between l i n e s  

was g e n e r a l l y  800 f e e t  except  over  t h e  main s u l f i d e  zone and 

t h e  south  zone. 

Levzls  f o r  e l e v a t i o n  c o r r e c t i o n s  were run by an a s s i s t a n t  

and rock dsnsity measurements'on a  number of co re  samples were 

run  by  Noranea. 
I 

Airborne Survey 

During e a r l y  August, l i n e s  were flown a t  1320 f e e t  spacing 

over t h e  p roper ty  wi th  a  B e l l  206A h e l i c o p t e r  us ing  a  Proton 

Magnetometer and a  VLF-EM r e c e i v e r  b u i l t  by Sabre E l e c t r o n i c s .  

The survey was by Noranda personnel ,  except  f o r  t h e  h e l i c o p t e r  

p i l o t  and was i n  conjunct ion  wi th  a  r e g i o n a l  survey.  



T o t a l  i n t e n s i t y  of t h e  magnetic f i e l d ,  t h e  r e l a t i v e  f i e l d  

s t r e n g t h  of  t h e  h o r i z o n t a l  component VLF-EM f i e l d  t r a n s m i t t e d  

f r o m  S e a t t l e  and t h e  tilt  angle  of t h e  VLF-EM f i e l d  were a l l  

measured. The recording  system c o n s i s t s  of a frequency modulator 

and p o r t a b l e  s t e r e o  t a p e  r e c o r d e r .  

GEOCHEMICAL SURVEY 

S o i l  samples were taken on f o u r  t e s t  l i n e s .  The h o l e s  

were dug 1% t o  2 f e e t  i n  depth and a  b r i e f  d e s c r i p t i o n  of each 

h o l e  i s  included wi th  t h i s  r e p o r t :  

Sec t ion  3 2 - N  from 10E t o  1 2 W  a t  100 f o o t  c e n t r e s  
Sec t ion  40-N from 10E t o  1 2 W  a t  100 f o o t  c e n t r e s  
Sec t ion  40-S from 15E t o  15W a t  100 f o o t  c e n t r e s  
0+00 Base Lice from 0-N t o  50-N a t  200 f o o t  c e y t r e s .  

T e s t s  f o r  t o t a l  Cu, Zn, Pb and Ag were done i n  t h e  

Noranda Laboratory i n  Vancouver on a l l  samples. 

T e s t s  f o r  Hg on a l l  samples were done by  Chemex Labs 

Ltd . ,  of  North Vancouver. 

GEOLOGICAL S5RVG3YS 

Outcrop on t h e  p roper ty  i s  spa r se ,  confined g e n e r a l l y  

t o  t h e  lower dra inage  of Q u a r t z  Creek and P y r i t e  Creek and t o  t h e  

top ,  e a s t e r l y  and s o u t h e r l y  p o r t i o n s  of  L i t t l e  Mountain. Consider- 

a b l e  d e t a i l e d  s u r f a c e  g e o l o g i c a l  work h a s  been done on the proper ty  

by former o p e r a t o r s ,  mainly ASARCO, dur ing  t h e  per iod 1949-1968. 

Having access  t o  t h i s  information was cons ide rab le  h e l p  t o  Noranda 

i n  t h e i r  1975 f i e l d  program. Geological  s t u d i e s  were channel led  

i n  t h r e e  d i r e c t i o n s  a s  fol lows:  
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1. Surface ( tlf 7 on the main propert: -qar examined by confirming 

I the location, extent and rock types of the known outcrops. 

~ This survey consisted of traversing all grid lines on the main 

I 
property from 15-W to 90-E on lines 76-N to 40-S .  Additional 

traverses were run down Quartz Creek and Pyrite Creek and 

over the Little Mountain area. Most pre-1975 diamond drill 

sites were checked also.  his work was done by D.Pegg and 

2. G.Belik, Noranda Geologist, examined in detail the core 

obtained during the 1975 drilling program (report enclosed). 

3. J.StockT6ell, Noranda ~eologist, directed a crew of six men 

on a progrzn centred on Quartz Lake and the McMillan lead- 

zinc-silver deposit. Using reconnaissance~prospecting, geo- 

( . - 
chemistry and geophysics, under geological control, the 

project aimed for additional McMillan style deposits in the 

- ,  . . immediate area. 

It appears the project area is underlain by two sedimentary 

units classified as Hadrynian and Cambro-Ordovician (G.S.C. Paper 

68-38 and Maps 19-1966, 11-1968) . 
The Hadrynian consists of quartzites, wackes, conglomerates, 

green argillites and carbonates with the carbonates present in the 

middle division only of three informal divisions. A thrust fault 

zone relates these to the underlying Cambro-Ordovician black 

phyllitic shales, argillites, argillaceous quartzites and thin 

bedded grey-black limestones exposed in Quartz Creek Canyon, and 

western portion of the map area. 

- 
' I  
" ? t - -  ' ., ' ,  
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PRELIMINARY GZDLOGICAL FCPORT 

ON THE 

QUARTZ DEPOSIT, YUKON TERRITORY 

Tne Quartz Lake Deposit ( ~ c ~ i l l a n  opt ion)  w a s  v i s i t e d  dur ing  

t h e  pe r iod  June 10 t o  June 19, 1975, The genera l  purpose f o r  t h i s  

visit w a s  t o  examine, i n  d e t a i l ,  co re  obtained dur ing  t h e  c u r r e n t  

d r i l l  program. 

Geology 

Within t h e  a r e a  t e s t e d  by diamond-drill  h o l e s  94 t o  110 

i n c l u s i v e ,  two d i s t i n c t  primary l i t h o l o g i e s  a r e  recognized;  

1) a l o v e r  carbonaceous t o  g r a p h i t i c  u n i t  ( u n i t  I) and 2) an 

dp?er, predominantly s i l t s tone- sands tone  sequence (Unit  2). 

Uni t  1 

c: 
&irk grey t o  b lack,  carbonaceous and g r a p h i t i c  p h y l l i t e  

f o r 2  t h e  3u lk  of Unit I, This f ine-grained,  w e l l - f o l i a t e d  

p h y l l i t e  c o n t a i n s  up t o  50 percent  q u a r t z  as laminat ions ,  pods 

and l a y e r s ,  
i 

Local ly ,  Unit 1 c o n s i s t s  of  l i g h t  t o  medium grey carbonaceous 

q w r t z i t c .  !Jithin t h e  q u a r t z i t e ,  d e t r i t a l  g r a i n s  are o f t e n  

preserved.  



Unit 2 

Unit 2 c o n s i s t s  of sandy s i l t s t o n e ,  s i l t s t o n e ,  q u a r t z i t e  and 

limestone. Naroon t o  purp le  s i l t s t o n e  genera l ly  is interbedded 

wi th  f i n e  - t o  coarse  - laminated sandy s i l t s t o n e .  Laminations 

c o n s i s t  of a l t e r n a t i n g  maroon and purp le  s i l t s t o n e  and white t o  

green sandstone. 

White t o  l i g h t  green q u a r t z i t e  grades v e r t i c a l l y  and 

l a t e r a l l y  i n t o  sandy s i l t s t o n e .  

Two f i n e - c r y s t a l l i n e ,  grey l imestone and sandy l imestone 

nsrbers occur wi th in  Unit  2, The f i r s t ,  r e f e r r e d  t o  as t h e  Mine 

Limestone, i s  l o c a t e d  80 f e e t  t o  90 f e e t  above t h e  base  of Uni t  2, 

Tne Mine Linestone h a s  a v e r t i c a l  th ickness  of .42 f e e t  i n  bore 
// 

h o l e  94 =d t h i n s  r a p i d l y ,  down d ip ,  t o  t h e  nor theas t ,  
.. 

Tine second l imestone member, which w i l l  he  designated t h e  

Basal Limestone, is l o c a t e d  a t  the  ba.se of Unit 2 t o  20 f e e t  

above t h e  base  of Unit 2. !i!he Basal Limestone has  a th ickaess  of 

between 2 f e e t  and 12 f e e t ,  

S t r u c t u r e  

Deforra t ion,  wi th in  t h e  Quartz L2ke a r e a ,  r e s u l t e d  i n :  

A )  compressional t h r u s t i n g  wi th  assoc ia ted  shear ing and fo ld ing  

and 2)  s teeply-dipping normal f a u l t s .  
\ 

< L . - -  ... .. Thrusts  . - 

The Black Fau l t ,  a zone of  t h r u s t i n g  p s r a l l e l  t o  s u b p r a l l e l  

t o  s t r a t i g r a p h y ,  is t h e  most prominant s t r u c t u r a l  f e a t u r e  of t h e  

a r e a ,  Tnis zone of t h r u s t i n g ,  i n f e r r e d  t o  extend from t h e  base 



of Unit 1, t o  approximately 100 f e e t  t o  200 f e e t  above t he  base 

of Unit 2, t r ends  nor th  tp northwest with an average d i p  of 30° 

t o  t h e  nor theas t ,  

The t op  of the  Black Thrust is character ized by small- 

s c a l e  d rag  f o l d s  with a weak axial-plane cleavage, Toward t he  

base of t he  t h r u s t ,  fo ld ing  y i e l d s  t o  shearing culminating i n  

a zone, extending from the  base of Unit 1, t o  20 f e e t  t o  80 f e e t  

above t he  base of Unit 2, i n  which l i t h o l o g i e s  axe modera-tely 

t o  F x t e n s d y  sheared, 

Normal Fau l t s  

Several  normal f a u l t s  wi th  small displacements (5 '  - 1 0 ' )  

a r e  e q o s e d  i n  Mine Creek, west of t h e  camp area ,  These f a u l t s ,  
8' 

which post-date movement a long  t he  Black Thrust,  s t r i k e  nor th  

t o  no r thea s t  and d i p  600 t o  800 toward the cas t .  

Within t h e  Quartz Lake depos i t ,  i na and s p h a l e r i t e  occur 

as p a r t i a l  t o  complete replacement of icareous hor izons  k ~ i t h i n  

Unit 2. Tne Mine Limestone and Basal Ih ies tone appear t o  have 

been t k e  bes t  hos t s  f o r  lead-zinc mineral iza t ion.  

Other sulphides  present  include;  p y r i t e ,  a r senopyr i t e ,  

bou langer i t e ,  t e t r n h e d r i t e  and chalcopyr i te ,  P y r i t e ,  t h e  most 

abundant sulphide ,  occurs i n  zones of replacement, wi th  o r  

without and s p h a l e r i t e ,  as disseminations,  lalninations 

and f r a c t u r e  f i l l i n g s ,  Arsenopyrite and boulanecr i te  generally 



occur with,  o r  i n  c l o se  proximity t o ,  galena and spha l e r i t e ,  

Te t rahedr i t e  and chalcopy,rite a r e  only l o c a l l y  evident. 

Mineral iza t ion appears t o  be gene t i c a l l y  r e l a t e d  t o  

development of the  Black Fault .  Sulphides a r e  r e s t r i c t e d  t o  
f 

t h i s  zone of t h ru s t i ng  and sulphide  deposit ion was, i n  p a r t ,  

synchronous with deformation. 

Al te ra t ion  

f ine  h e m t i t e  impar ts  a purple  t o  maroon co lor  t o  t he  

s i l t s t o n e s  and sandy s i l t s t o n e s  of Unit 2, During minerali-  

z a t i o2 ,  hemati te w a s  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 leachingt  

of  the  host  rocks,  This a l t e r a t i o n  zone e x t e p p  up t o  300 f e e t  

above t he  base of Unit 2. 

Tne t o p  of t he  a l t e r a t i o n  zone is mark by a l t e r n a t i n g  

maroon (una l te red)  and pink (weakly a l t e r e d )  si'tstone o r  sandy 

s i l t s t o n e .  Al te ra t ion  i n t e n s i t y , g r a d u a l l y  inc reases  with depth 

cu ln ina t i ng  i n  a zone, 50 f e e t  t o  150 f e e t  th ick ,  o f  pa le  green 

!$ithin t he  Quartz Lake a r ea ,  galena and s p h a l c r i t e  occur 

as replacement of ca lcareous  horizons within a zone of shear ing 

r e f e r r e d  t o  as the  Black Faul t .  The hos t  rocks a r e  cha r ac t e r i s -  

t i c a l l y  'bleached1 and d i sp lay  a wel l  developed f o l i a t i o n .  



Tne following conclusions have poss ible  explora t ion 

a p p l i c a t i o n s  : 

1) Mineral iza t ion is r e l a t e d  t o  the  development 

of t he  Black Fault .  

2) The zone of shear ing  and a l t e r a t i o n  extend we11 

above and below mineralized horizons. 

3) During mineral iza t ion,  l ead  and z inc  poss ibly  

were derived from Unit 7. 

Gary Belik 
Geologist 

Discussic?, 

' i ce  fol lowing may a f f e c t  t he  v i a b i l i t y  of t he  Quartz Lake 

deposi t  ; // 

1) Host rocks  above and below ' o r e t  horizons o f ten  

a r e  i n t ense ly  sheared. 

2)  In some a r e a s  b locks  of ' o re '  appear t o  occur 

en echelon; a r e s u l t  of a s tep- l ike  s e r i e s  of 

normal f a u l t s ,  

' June 25, 1975 



GEOLOGY OF THE QUARTZ LAKE 

DEPOSIT, Y U K O ~  TERRITORY 

The Quartz Lake depos i t  ( ~ c ~ i l l a n  op t ion)  was v i s i t e d  dur ing t h e  
pe r iods  June 1 0  t o  June 19 and J u l y  4 t o  J u l y  10,  1975, The genera l  purpose 
f o r  these  v i s i t s  was t o  examine, i n  d e t a i l ,  co re  obtained dur ing  t h e  c u r r e n t  
d r i l l  program, 

Within t h e  a r e a  t e s t e d  by diamond d r i l l i n g ,  two d i s t i n c t  primary 
l i t h o l o g i e s  a r e  recognized; 1 )  a lower carbonaceous t o  g r a p h i t i c  u n i t  
(Unit  1) and 2)  an upper, predominantly s i l t s tone-sandstone  sequence ( u n i t  2) .  

Unit 1 

Dark grey t o  b lack,  carbonaceous and g r a p h i t i c  p h y l l i t e  form t h e  
bulk of  Unit 1. This f ine-grained,  we l l - fo l i a t ed  p h y l l i t e  con ta ins  up t o  
50 percent  q u a r t z  as laminations,  pods and l aye r s .  

'Loca l ly ,  Unit 1 c o n s i s t s  of l i g h t  t o  medium grey carbonaceous 
q u a r t z i t e ,  Within t h e  q u a r t z i t e ,  d e t a i l e d  g r a i n s  of ten  a r e  preserved,  

I 

Unit  2 

Unit 2 c o n s i s t s  of sandy s i l t s t o n e ,  s i l t s t o n e ,  q u a r t z i t e  and 
limestone. Maroon t o  purple  s i l t s t o n e  genera l ly  is interbedded with f ine -  
t o  coarse-laminated sandy s i l t s t o n e ,  Laminations c o n s i s t  of a l t e r n a t i n g  
maroon and purp le  s i l t s t o n e  and white t o  green sandstone. 

White t o  l i g h t  green q u a r t z i t e  grades v e r t i c a l l y  =and l a t e r a l l y  i n t o  
sandy s i l t s t o n e .  

Fine c r y s t a l l i n e ,  grey l imestone and sandy l imestone occur wi th in  
Unit 2, The t h i c k e s t  and most continuous l imestone member, r e f e r r e d  t o  a s  
t h e  Mine Limestone, i s  loca ted  20 f e e t  t o  400 f e e t  above the  base  of Unit 2,  
The Mine Limestone a t t a i n s  a maximum thickness  of 80 f e e t .  



STRUCTURE 

Deformation, wi th in  t h e  Quartz Lake a r e a ,  r e s u l t e d  i n :  

1 )  Compressional shear ing with the  development of a 
pene t ra t ive  f o l i a t i o n ,  f o l d s  and a x i a l  plane 
cleavage, 

2) a l a t e r  b r i t t l e  shear ,  p a r a l l e l  t o  subpara l l e l  
t o  t h e  e a r l i e r  f o l i a t i o n ,  r e s u l t i n g  i n  gouge 
a d / o r  breccia ,  

3 s t e e p l y  dipping normal f a u l t s ,  

Shearing 

The Black Faul t ,  a zone of compressional shear ing p a r a l l e l  t o  sub- 
p a r a l l e l  t o  s t r a t i g r a p h y ,  is t h e  most prominant s t r u c t u r a l  f e a t u r e  of t h e  
a rea ,  This zone of shearing,  i n f e r r e d  t o  extend along the  contact  between 
Unit 1 and Unit 2, t r ends  nor th  t o  northwest with an  average d i p  of 30° t o  t h e  
nor theas t ,  

/ 

The top  of t h e  Black Faul t  is character ized by small-scale drag 
f o l d s  with a weak axial-plane cleavage, Toward t h e  base of Unit 2, fo ld ing  
y i e l d s  t o  shear ing  culminating i n  a zone, extending from the  base of U n i t a ,  
t o  20 f e e t  t o  150 f e e t  above t h e  base of Unit 2 ,  i n  which l i t h o l o g i e s  a r e  
moderately t o  i n t e n s e l y  sheared. 

Normal F a u l t s  

Severa l  normal f a u l t s  with small displacements (5' - 1 0 ' )  a r e  
exposed i n  Mine Creek, west of t h e  camp area ,  These f a u l t s ,  which postdate  
movement a long t h e  Black Thrust,  s t r i k e  nor th  t o  nor theas t  and d i p  60° t o  
800 toward the  e a s t ,  

MINERAL1 ZATIOP? 

Within t h e  Quartz Lake depos i t ,  galena and s p h a l e r i t e  occur a s  
p a r t i a l  t o  complete replacements of ca lcareous  horizons within Unit 2 ,  The 
Mine Limestone appears t o  have been the  bes t  hos t  f o r  lead-zinc minera l iza t ion.  

Mineralogy 

Within t h e  Quartz Lake depos i t ,  su lphides  present ,  i n  approxixate 
order  of decreas ing abundance, include:  



Galena (P~s) 
Arsenopyrite (F~ASS) 
Boulangerite ( pb5sb4sll) 
Meneghinite (pb13sb7s14) 
Tetrahedrite ( [CU, F ~ ] ~ ~ S ~ L + S ~ ~ )  
Chalcopyrite (CUF~S~) 

Pyrite, the most abundant sulphide, occurs in amounts between 5 
percent and 70 percent, Although quantitatively variable, pyrite generally 
is associated with lead+nc mineralization, 

Galena and sphalerite, the chief ore minerals, occur in close 
association as disseminations, laminations, pods and layers. Galena and 
sphalerite generally are coarser grained than pyrite, 

Arsenopyrite occurs in clusters of disseminated laths up to 2mm 
in size, An association between lead-zinc and arsenopyrite was observed. 

Boulangerite occurs as plumose, radiating fibres in small cavities 
and as compact masses within sphalerite-rich sections of ore, 

Meneghinite, although locally abundant, occurs as minor dissemina- 
' tions within galena and sphalerite, / 

( Chalcopyrite and tetrahedrite are only locally evident, 

Within the Quartz Lake deposit the gangue consists primarily of 
pyrite, quartz and carbonates with minor amounts of sericite and clay. 
Carbonates present include: calcite, dolomite, ankerite(?) and siderite(?), 

Form of the Deposit 

The Quartz Lake deposit is lenticular with a northwesterly 
elongation. The main mineralized zone has a continuous strike length of 
more than 1500 feet and an average width of 400 feet, An average thickness 
for the deposit would be approximately 20 feet, 

Stratigraphic Controls 

Stratigraphy was important in the localization of ore minerals. 
Calcareous members of Unit 2, notably the Mine Limestone, appear to have 
been the best hosts for lead-zinc mineralization, 

Structural Controls 

Mineralization appears to be genetically related to development 
of the Black Fault, Sulphides are restricted to the zone of penetrative 
shearing and sulphide deposition was, in part, synchronous with deforrnatio:i, 



The well-developed f o l i a t i o n  within the  Black Faul t  was important 
f o r  the  channeling of 'ore-forming' f l u i d s  but does not  appear t o  be so l e ly  
responsible  f o r  t he  ove ra l l  d i s t r i b u t i o n  of lead-zinc mineralizat ion.  Evi- 
dent is a c lo se  co r r e l a t i on  between the  l oca l i z a t i on  of lead-zinc minerali-  
za t ion  within the  Mine Limestone and an antiform s t ruc tu re .  This s t r u c t u r e  
i s  bes t  i l l u s t r a t e d  i n  a structure-contour map of the  Mine Limestone. 

Al tera t ion 

Fine hemati te imparts  a purple t o  maroon colour t o  the  s i l t s t o n e s  
and sandy s i l t s t o n e s  of Unit 2, During mineral iza t ion,  hematite 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 'bleaching' of the  host  rocks, This a l t e r a t i o n  
zone extends up t o  300 f e e t  above the  base of Unit 2, 

The t op  of the  a l t e r a t i o n  zone is marked by a l t e r a t i n g  maroon 
(una l te red)  and pink (weakly a l t e r e d )  s i l t s t o n e  o r  sandy s i l t s t o n e .  Altera- 
t i o n  i n t e n s i t y  gradually inc reases  with depth culminating i n  a zone, 50 f e e t  
t o  150 f e e t  th ick ,  of pa le  green s i l t s t o n e .  

CONCLUSIONS 

Within t he  Quartz Lake deposi t ,  lead-zinc mirreralization occurs a s  
p a r t i a l  t o  complete replacements of a calcareous members within a sandstone- 
s i l t s t o n e  sequence of uncer ta in  age. The host  rocks a r e  c h a r a c t e r i s t i c a l l y  
'bleached' and disp lay  a well-developed, pene t ra t ive  fo l i a t i on ,  

Mineralizat ion appears t o  be gene t ica l ly  r e l a t ed  t o  t he  development 
of t he  Black Fau l t ,  a zone of compressional shearing p a r a l l e l  t o  subpa ra l l e l  
t o  s t ra t ig raphy ,  St ructure  a s  well  as s t ra t ig raphy  appear t o  have been 
important paraneters  inf luencing mineralizat ion,  

Gary Belik,  
Geologist 
February 2, 1976, 
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p r o j e c t  912-I3 
QUARTZ L A W  PR3PERTY 
WATSON L A I G  AREA, Y . T . 

GEOCHEXICAL - --- S O I L  SURVEY 
S O I L  DESCRIPTION - 

Sec t ion  Line 4 0 N  - 

Coarse sand. Good "B" @ 6". Spine of Ridge 

Coarse sand. Good "B" @ 6".  Spine of Ridge 

F ine  g r a v e l .  S ide  h i l l  down t o  Qtz C r .  f a i r  t o  poor, 
b u t  wide, "B" 

Patchy "B" a t  6".  Res t  dark coa r se  sand & grave l .  
S i d e  h i l l ,  

No "S".  Sandy c l a y  & g r a v e l  wi th  t o p  c o n s i s t i n g  of 
6"  t o  8" b lack  s o i l .  Sample taken  a t  1 f o o t .  

West bank of Quar tz  Creek, Nost ly  g-ravel. F a i r  sandy 
"B" zone a t  10" . 
F a i r  "B". Clay, sand, g r a v e l  ch ips .   hick organ ic  l a y e r .  

F a i r  t o  good patchy "B" .  Sand, g r a v e l b o u l d e r s .  

Fine sand (mainly) .  No "B" o f  mer i t .  Sample 8" depth.  

Good "B" a t  10" (grey brown) i n  sand, f i n e  g r a v e l ,  
few s n a l l  boulders .  

Good "B" 2 6" t o  10" i n  sand g rave l .  1'3 way down long 
s i d e  h i l l  

Boulders - sand - g r a v e l  - boulders .  Good "B" a t  10". 



SECTION 4 0 N  ------ 

O/B. L. 

Sand & grave l .  Top of r idge .  F a i r  marrow "B" ,@ 6".  

Boulders,  c l a y  and sand, very  poor "B" .  Sample @ 8". 

Clay & sand/sand/gravel. F3 i r  "B" a t  8".  

"13" zone @ 4" t o  6". then  boulders  - sand g rave l .  
Sample taken  a t  6" .  

"B" zone @ 4" t o  6". then  boulders  - sand g r a v e l .  
Sainple taken  a t  6" .  

Red "B" @ 1% inches.  Grey brown @ 6" below b o a l d e r s .  
Top 8 inch bou lde r s  t o  f i n e  sand in h o t  tom 3/4. 

Road and d r i l l i n g  a r e a .  No samples taken. 

d 
Sand and g rave l .  Very poor "B". 

1% f e e t  sand and g r a v e l .  "8" zone 4" t h i c k .  6" t o  Brown R 

9 -E - 1% f e e t  sand and g rave l .  "B" zone 4"  t h i c k .  6"  t o  Brown B 

1C-E 1' f e e t  sand and g r a v e l .  "B" zone 4" t h i c k .  6"  t o  Brown 3. 

SECTION 3 2 N  

1-E - Gravel and chips .  Very poor "B" 

2-3 - Gravel and chips .  Very poor "B" 

3-E - Gravel .  and ch ips .  Very poor "B" 

4-5 - Clay. Poor "B" 

Jack  Pine Ridge G l a c i a l  T i l l  

5 -E - Top of bench. Clay 

6 -E. - Sand and g r a v e l  - more sandy.  Good "B"  

7 -E - Sand and g r a v e l  - more sandy. ~ o o d  "B" 

8-E -- Sand and g r a v e l  - less sandy. Good "B" 



Sand and g rave l .  Good "B" 

Sand and gravel .  Good "B" 

Good "B" a t  8" r e s t  sand and gravel .  
Sand and g rave l  on t op  of c l i f f .  Very poor "B" o r  none. 
Sarnple @ 8" 

Quartz Creek s ide .  A l l  g ravel .  No B 

Sand, f a i r  "B" zone. Sanple @ 6" 

Sand, minor small  boillders,  good "B" zone a t  8" 
(30'  wast of DDiI #42. S l i g h t l y  higher  a t  f o o t  of s l o p e ) .  

Boulders, g rave l ,  narrow "B" zona. 8" de2th.  

Sand down t o  g rave l  and small  boulders .  Good ( 3 " )  "B" 

zone @ 6" .  

Fine sand t o  g r a - ~ e l ;  few small  boul/ders. Good "B" 

3" t h i c k  "B" zone. Grey g rave l ,  boulders  and sand. 
Top-east edge of draw. 

Near bottom of draw - edge of creek t r i b u t a r y .  Coarse 
sand and gravel .  Very poor "B" (grey brown) a t  10". 

Half way up gu l l y  s ide .  Narrow "B" @ 7 " .  Rest coarse  
sand and gravel .  

Shallow draw. Grey b lack sand and d i r t .  L i t t l a  o r  no "B". 

(SECTION)  ---- 0-t-00 Basc Line (Surveyed Claim Line) 

0-N -- Much red  brown c lay .  ~ o o d  "B". 

2-N - Clay - poor "B" 

4-N 2 L z 
r $ .  - Clay 

6 -N - On road edge. 1' organic  then c l a y  and g rave l .  Poor "B".  

8-N - Deep humous l aye r .  Then dark clay-gravel .  No "B" .  

10-?J Dark grave l  i n  s i d e  h i l l  s l i d e ( ? ) .  Poor t o  no "B". 

C 



QUARTZ LAKE PROJECT 
SOIL SAMPLING 

( LINE 40-S 

153 - Jack  Pine Ridge Good red  brown "B" 

14E - Jack  Pine  Ridge Good red  brown "B" 

13E - F a i r  r ed  browll "B" 

12E - Moderate B. g rey  brown c lay .  Some sznall bou lde r s  

1 l E  - Black (organic)  w i t h  g r a v e l  

10E - 1%' b l a c k  (organic)  then  grey  c l a y  

10" b l a c k  

8E - 8" b lack  t o  c l a y .  g r a v e l  f a i r  l i g h t  brown 

b lack  1% f e e t .  Poor "au 

6E - 8" organ ic  t o  c l a y ,  Poor B (grey brown) 

5E -- -- 16" ve ry  b lack  i n  r o o t y  a l d e r  s lope .  then  c l a y  

- 4E - - 10" moss - r o o t s .  6"  organic.poor "B" 

-3E - Large moss covered bou lde r s  & s i d e  h i l l  a l d e r s .  
Thick b lack .  

2E - .  1' organ ic  t o  grey  brown & boulders ,  

I 1E - Thin o rgan ic  t o  grey   brow:^, sand, g rave l .  c l a y .  
Good "B" 

0 ( 2 0  - f e e t  S-E because of  swanpy a rea .  Grey brown c l a y  
and g r a v e l  s i d e  h i l l .  



Thick o rgan ic  on boulders  & r o o t s .  Grey b lack .  Poor 
"B" . Probably organic .  

Organic. Boggy. N o  sarnple 

S ide  r idge .  Good orange brown "B" 

Very good r ed  brown "B" 

Thick red brown "B" 

E x c e l l e n t  "B" r e d  b r o w  "B" 

F a i r  "5"  

Boggy. No sampl? 

F a i r  brown 3 a t  6" 

Good "B 'I 

Good "B'I 

Good "B" 

F a i r  brown "13" 

F a i r  brown "B" 

F a i r  brown "B" 



I . - C o o r d i n a t e .  Coordinate  "ole i' 
-2 c o l l a r  Top cf Pb+zn O z / r  

9DH :'-" ElevzisFon North E a s t  Depth Overburden Zone W'idth % , A y  % Pb % Z n  -- - 

nil nil nil 

14 3 

46.5 nil 

120 nil 

nil 

nil 



Csordinate 
L 

E a s t  
ffo le 

Depth ' 

Top of 
Zone 

Coordinzte 
North overburden 

nil 
. .  

n i l  

nil 
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