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Utah Mines L td ,  examined t h e  P o p l a r  c l a i m s  from 1 1 t h  May t o  I 

I 

2 7 t h  Augus t ,  $976, w i t h  a  c r e w  o f  twen ty  men. G e o l o g i c a l ,  

m a g n e t i c ,  t o p o g r a p h i c  and geochemical  s o i l  s u r v e y s  and 7500 

f e e t  62286.0 meters) o f  diamond d r i l l i n g  w e r e  c a r r i e d  o u t  o v e r  

a p o r t i o n  of t h e  P o p l a r  c l a i m  b l o c k ,  l o c a t e d  a l o n g  t h e  n o r t h -  

e a s t  s i d e  o f  T a g e t o c h l a i n  Lake, a p p r o x i m a t e l y  50 k i l o m e t e r s  

s o u t h w e s t  of Houston, B r i t i s h  Columbia. I 

The P o p l a r  c l a i m s  s t u d i e d  are u n d e r l a i n  by v o l c a n i c  and s e d i -  

men ta ry  r o c k s  o f  t h e  Haze l ton  Group which a r e  i n t r u d e d  by 

s e v e r a l  f e l d s p a r  porphyry ,  o r  f e l d s p a r  b i o t i t e  porphyry  s t o c k s  1 
I 

a nd  d i k e s .  A un ique  g r a n o d i o r i t i c  b i o t i t e  porphyry  s t o c k  - 

c o n t a i n s  p y r i t e ,  c h a l c o p y r i t e  and molybden i t e  m a i n l y  a s  f r a c t u r e  

f i l l i n g s .  A l a t e  NNW porphyry  d i k e  sys tem i n t r u d e s  a 1 1  above 

r o c k s .  

Dominant s t r u c t u r a l  t r e n d s  a r e  n o r t h w e s t ,  p a r a l l e l  t o  t h e  P o p l a r  

Lake l i n e a m e n t  and n o r t h - n o r t h w e s t ,  p a r a l l e l  t o  t h e  porphyry  

d i k e  sys tem.  The m i n e r a l i z e d  b i o t i t e  porphyry  s t o c k  i s  con- 

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

S u l p h i d e s ,  ma in ly  p y r i t e ,  are c o n c e n t r a t e d  w i t h i n  and  a d j a c e n t  

t o  t h e  b i o t i t e  porphyry  s t o c k  and t h e  NNW s t r u c t u r a l  be l t .  

A 650  m e t e r  by 500 meter copper-molybdenum s o i l  geochemical  

anomaly i s  approx imate ly  c o i n c i d e n t  w i t h  t h e  m i n e r a l i z e d  b io -  

t i t e  p o r p h y r y  s t o c k ,  
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From t h e  1 1 t h  May t o  27th August, 1976, g e o l o g i c a l ,  geophysi- 

c a l  and geochemical work was done on t h e  Pop la r  Groups I t o  7. 

The claims s p e c i f i c a l l y  covered i n  t h i s  work i n c l u d e  Pop la r  #57,  

#59, #66 t o  #71, #74 ,  876 t o  #88, #90, #92,  #94 and #95; Don 

#6, #7, # 1 4 ,  #15, # 4 5  and #54; Lake #1 t o  #36; P i n e  #I t o  #22; 

and Tag #1 t o  #9, #11 t o  #15, # l 7 ,  # l 9 ,  #21, # 2 3  t o  #28, #30 

t o  #44,  #197 t o  #207 and Tag No.1 F rac t ion .  

The f i e l d  work was undertaken by B. Bowen, D. Crowe, G ,   itche ell, 

g e o l o g i s t s ,  J, Vyselaar ,  g e o p h y s i c i s t  and D, Johnson, D, Alex- 

ande r ,  K. Akhurst ,  G. Holland, L. F r a n t z ,  B e  Love l l ,  S. Garner,  

S ,  Ramsey, T. Buchy, W. Lee, R. McIntyre,  M. Murphy and 

. S .  Anderson, f i e l d  a s s i s t a n t s .  

The akove c la ims  a r e  p a r t  o f  a l a r g e r  block of 394 claims 

s t a k e d  by F. Onucki, C. Cri tch low and M. Cal laghan Copkioners) 

and Utah Mines Ltd. ( o p e r a t o r )  between 1971 and 1976, a long  

t h e  n o r t h e a s t  s i d e  of Tage toch la in  Lake, approximately  50 k i l -  

ometers  southwest  of Houston, B r i t i s h  Columbia. 

Two s e p a r a t e  g r i d  a r e a s ,  r e f e r r e d  t o  as  Eas t  Grid  and W e s t  

Gr id ,  are covered by t h i s  r e p o r t  (see Grid  Surveys Index Map, 



b u t  topography i s  somewhat more i r r e g u l a r  and h i l l y  t han  t h a t  

~ ~ ~ ~ ~ t ~ d '  a r e a s  i n  bo th  g r i d s  c o n s i s t  mainly o f  lodgepole  

p i n e  and spruce .  There are a l s o  numerous l a r g e ,  open, g r a s s y  

meadows, s p a r s e l y  t r e e d  w i t h  popla r .  Approximate annua l  

p r e c i p i t a t i o n  i s  75 t o  100 cen t ime te r s .  

Tage toch la in  Lake ( l o c a l  name Pop la r )  Lies approximately  50km 

southwes t  o f  Houston, B r i t i s h  Columbia. Vehic le  access from 

Houston i s  a long  t h e  Moriee River ,  Owen Lake and Tahtsa  Reach 

F o r e s t  S e r v i c e  acces s  roads ,  a d i s t a n c e  of  about  72km, A 

rough j e e p  road ex tends  from t h e  Tahtna road a long  t h e  n o r t h  

s h o r e  o f  Pop la r  Lake, through t h e  Pop la r  Groups of  mine ra l  

c l a i m s ,  The l a s t  5.5km of  t h i s  road w e r e  complete ly  r e - b u i l t  

by Utah Mines Ltd. du r ing  June  and J u l y ,  1975, and now provide  

good access t o  t h e  base  camp. 

The b a s e  camp f o r  t h e  above surveys  was l o c a t e d  on Pop la r  No.8 I 

m i n e r a l  c l a im  and w a s  s e r v i c e d  e x c l u s i v e l y  by road.  
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The 1976 f i e l d  work 

c o n s i s t e d  o f  g e o l o g i c a l ,  magnetic,  topographic  and geochemical 

s o i l  surveys .  For  c o n t r o l ,  a  series of nor th-south and east- 

w e s t  t r a n s i t  b a s e l i n e s  w e r e  e s t a b l i s h e d .  These a r e  summarized 
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0 
A l l  p i c k e t  Pines  were run n o r t h  t o  sou th  and w e r e  surveyed 

u s i n g  a compass and chain  w i th  s l o p e  c o r r e c t i o n s  made where 

neces sa ry ,  P i c k e t  l i n e  spac ing  is  200 m e t e r s  and s t a t i o n  

i n t e r v a l  a longa the  p i c k e t  l i n e s  i s  50 meters, I n  a r e a s  of 

i n t e r e s t ,  p i c k e t  l i n e  spac ing  was reduced ta  L O O  m e t e r s ,  

Most P i n e s  were t i e d  a t  each end w i t h  a compass and cha in  

survey ,  Gr id  summaries a r e  g iven  below: 

NtIImE2 OF LINE APPKOX, AlWi S M Y E D  
GRID AREA P I m  ,&mES ~-~ (IN SQUARE KILOMETERS) 

East G r i d  28 74.5* 15.0 

W e s t  Grid 24 40,1** 9  I 
I 

i 

" Inc ludes  2.90 k i lome te r s  of nor th-south  b a s e l i n e s  i 
1 

**Inc ludes  1.65 k i lome te r s  o f  nor th-south  b a s e l i n e s  

The surveyed  g r i d s ,  a s  desc r ibed  above, w e r e  employed a s  a  

base  f o r  a l l  surveys .  A geochemical  s o i l  survey  was conducted 

o v e r  t h e  e n t i r e  g r i d  a r e a s ,  a t  t h e  same t i m e  t h a t  p i c k e t  P ines  

( f l a g g e d  o n l y )  were e s t a b l i s h e d .  1 
I r 
1 

Geolog ica l ,  magnet ics  and topographic  surveys  w e r e  conducted,  

f o r  t h e  most p a r t ,  o v e r  t h e  s t a n d a r d  200 m e t e r  Pine-spaced I 

g r i d ,  However, i n  a r e a s  cons ide red  low p r i o r i t y ,  l i n e  spac ing  

was i n c r e a s e d  t o  400 meters .  Conversely,  i n  a r e a s  of i n t e r e s t ,  
i 

l i n e  s p a c i n g  w a s  reduced t o  PO0 meters ,  j 
1 

Magnetometer and a l t i m e t e r  r ead ings  were taken  a t  50 m e t e r  

i n t e r v a l s  a long  each p i c k e t  l i n e .  A l t i m e t e r  r e a d i n g s  w e r e  

t i e d  i n t o  b a s e l i n e  t r a n s i t  hubs, t h e  e l e v a t i o n  o f  which were 

used as datum f o r  t h e  a r e a  surveyed.  

I 
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1 
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A summary of t o t a l  l i n e  k i lometers  wi th  r e spec t  t o  t h e  var ious  

surveys done i n  both the  Eas t  and West Grids i s  given below: 

SURVEY EAST G R I D  WEST G R I D  ' TOTAL 

Geochemical 74.5 40 , l  114.6 
s o i l  

Geology 56,9 24.6 81.5 

Magnetics and 6 0 - 4  31.0 91-4 
Topography 

FIELD PROCEDURE - SOIL GEOCHEMICAL SURVEY 

For s tandard  g r i d  coverage, samples were c o l l e c t e d  every 100 - 

meters  on g r i d  l i n e s  spaced 200 meters a p a r t .  For d e t a i l e d  

a r e a s  samples were c o l l e c t e d  every 50 meters on g r i d  l i n e s  

spaced every PO0 meters a p a r t .  Samples were t a k e n  from a 

redd i sh  "B" horizon where developed o r  from " C "  horizon mater- 

i a l s  immediately below t o p s o i l .  No samples were c o l l e c t e d  i n  

a r e a s  of t h i c k  humus o r  predominantly s u r f a c e  outcropping. 

Average depth i s  25 cent imeters ,  

Samples were c o l l e c t e d  with a mattock and s t o r e d  i n  Kra f t  

paper  bags. A t o t a l  of  1331 samples w e r e  submitted t o  Chemex 

Labs Ltd. ,  212 Brooksbank Avenue, North Vancouver, B - C .  The 

-80 mesh f r a c t i o n  was analyzed by r o u t i n e  atomic absorpt ion  

methods f o r  copper and molybdenum. 

FIELD PROCEDURE - GEOPHYSICAL SURVEYS 

The magnetics survey conducted over  t h e  p i c k e t  l i n e s  was run  
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i n s t r u m e n t  measures t h e  e a r t h ' s  t o t a l  magnet ic  f i e l d  t o  an 

accu racy  o f  %l gamma and e x p r e s s e s  t h e  va lue  on a d i g i t a l  

d i s p l a y  pane l ,  The u n i t  c o n s i s t s  o f  two components; a s e n s o r  I 
head and an ins t rument  console .  The s e n s o r  head can be  

mounted on a c o l l a p s i b l e  s t a f f  o r  worn i n  a backpack ha rnes s  

by t h e  o p e r a t o r .  The t o t a l  system weighs approximately  e l even  

I 
pounds w i t h  rechargeable  l e a d  cel ls  a s  t h e  power supply .  I 

Magnetic b a s e l i n e s  were e s t a b l i s h e d  by making s h o r t  p e r i o d  

Poops down t h e  surveyed b a s e l i n e s .  These loops  w e r e  t hen  

c o r r e c t e d  f o r  d i u r n a l  v a r i a t i o n  by i n t e r p o l a t i n g  i n  a l i n e a r  
I 

f a s h i o n  t h e  observed d r i f t  i n  t h e  magnetic f i e l d .  Loops w e r e  

t h e n  run  o v e r  t h e  p i c k e t  l i n e s  between magnet ic  b a s e l i n e  

s t a t i o n s  and c o r r e c t e d  f o r  observed d i u r n a l  v a r i a t i o n .  From 
I 

t h e  t o t a l  f i e l d  va lue ,  which is  i n  t h e  r eg ion  of 57,700 gammas 3 
i n  t h e  Houston a r e a ,  a  c o n s t a n t  v a l u e  o f  56,500 gammas was 1 

I 

s u b t r a c t e d  t o  b r i n g  t h e  v a l u e s  down t o  a manageable l e v e l .  

The topography survey was run  by a s e p a r a t e  o p e r a t o r  concur- 
f 

r e n t  w i t h  t h e  magnetometer survey.  The in s t rumen t  used was 1 
i 

a Thommens Model 3B5 Barometr ic  a l t i m e t e r ,  Readings w e r e  

t a k e n  a t  50 m e t e r  i n t e r v a l s  and r e a d  t o  an accuracy  o f  k5 feet  

which i s  about  twice  t h e  u n i t ' s  i n h e r e n t  c a p a b i l i t y .  The 

r e a d i n g s  w e r e  t hen  conver ted  t o  me te r s  b e f o r e  p l o t t i n g .  Con- 
I 
I 

4x01 f o r  t h e  survey was t h e  known e l e v a t i o n s  of  t h e  b a s e l i n e  

t r a n s i t  su rvey  hubs. These e l e v a t i o n s  w e r e  e s t a b l i s h e d  by a 

t r a n s i t  survey  and w e r e  known t o  an aecuracy of  1 0 - 1  m e t e r s .  

The changes  i n  baromet r ic  p r e s s u r e  w h i l e  a loop  w a s  surveyed i 
i 



r o c k s  of  t h e  J u r a s s i c  Hazelton sequence. To  t h e  n o r t h ,  sma l l  

c o a l  b e a r i n g  sedimentary sequences o f  Cretaceous and T e r t i a r y  

age  l i e  w i t h i n  t h e  v a l l e y s  of  t h e  Moriee and Telkwa Rivers ,  

To t h e  e a s t  a r e  ex t ens ive  a r e a s  o f  T e r t i a r y  P l a t e a u  b a s a l t s ;  

s m a l l  o u t l i e r s  of t h e s e  p e r s i s t  i n  t h e  She l fo rd  H i l l s  r eg ion  

$0 t h e  s o u t h e a s t  a s  w e l l .  

The east f l a n k  of t h e  Coast Range b a t h o l i t h  l i e s  approximately  

50 k i l o m e t e r s  t o  t h e  southwest  o f  Tage toch la in  Lake. Smal le r  

b o d i e s  o f  i n t r u s i v e  rocks  o f  more than  one age  are widespread 

as d i k e s ,  s i l ls  and s tocks .  

S e v e r a l  s t r o n g ,  topographic  l ineaments  i n  t h e  a r e a  have been 

i n t e r p r e t e d  a s  being t h e  s u r f a c e  e x p r e s s i o n  of major t e c t o n i c  

s t r u c t u r e s ,  The most common d i r e c t i o n  i s  nor th-nor thwes t  

(Babine Lake, Bulkley River ,  Owen Lake, Tage toch la in  Lake) .  

W second s t r o n g  l ineament  d i r e c t i o n ,  t r e n d i n g  n o r t h e a s t ,  i s  

r e p r e s e n t e d  by Ootsa,  Whi t e sa i l ,  Nanika and Morice Lakes. A 

t h i r d ,  a p p a r e n t l y  more minor f r a c t u r e  d i r e c t i o n  i n  t h e  a r e a ,  

i s  nor th-south  (Chapman Lake, Mowson Creek,  winkle Lake) .  

The r e g i o n  i s  w e l l  m ine ra l i zed  as  a  whole, w i t h  many s m a l l ,  

p o l y m e t a l l i c ,  v e i n  systems and many porphyry copperfmolybdenum 

p r o s p e c t s  a t  a l l  s t a g e s  o f  development. The a s s o c i a t i o n  o f  

t h e  l a t t e r  minera l  occur rence  wi th  s m a l l  f e l d s p a r  and q u a r t z  

porphyry i n t r u s i o n s  i s  common. 

0 - 9 -  
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DETAILED GEOLOGY 

EAST G R I D  

HAZELTON ROCKS 

Volean ic  and sedimentary rocks  o f  t h e  Hazel ton Group underly- l 

i n g  t h e  E a s t  Grid  mag a r e a  can be subdiv ided  i n t o  two u n i t s .  I 

A lower  v o l c a n i c  u n i t ,  exposed i n  t h e  nor thwes t  h a l f  o f  t h e  

map a r e a  c o n s i s t s  o f  f i n e  t o  medium g ra ined  f e l d s p a r  porphyry 

t u f f s ,  agglomerates ,  massive a n d e s i t e s  and f i n e  t o  medium 
I 

g r a i n e d  d i a b a s e  t o  gabbro ic  rocks  and c h l o r i t e - z e o l i t e - c a r b o n a t e  t 

amygdule vo lcan ic s .  The v o l c a n i c  u n i t  a l s o  c o n t a i n s  a few I 

narrow a r g i l l i t e  beds. 1 
I 

1 

A major  sedimentary u n i t ,  o c c u r r i n g  i n  t h e  f l a t  t o  g e n t l y  

s l o p i n g  s o u t h e a s t e r n  h a l f  of t h e  map a r e a ,  o v e r l i e s  t h e  vo l -  

c a n i c  rocks .  A 400 meter s e c t i o n  of  dense  t o  g r i t t y  a r g i l l i t e  

a t  t h e  base  of t h e  u n i t  i s  o v e r l a i n  by s o r t e d  and unsor ted ,  

c o a r s e  t o  medium gra ined  sands tone  and conglomerate.  
I 

I 

Average a t t i t u d e  of  Hazelton rocks ,  determined from bedding 

a t t i t u d e s  i n  t h e  a r g i l l i t e s ,  i s  035 deg rees  s t r i k e ,  d ipp ing  

60 deg rees  s o u t h e a s t .  

INTRUSIVE ROCKS 

a) STOCKS: Centered a t  P4900E and 5800N is a 300 by 600 m e t e r  I 
I 

( e s t i m a t e d )  i n t r u s i v e  body of  g r a n o d i o r i t e  b i o t i t e  porphyry. 

It  c o n t a i n s  c o a r s e  blocky f e l d s p a r  (70 p e r c e n t ) ,  l a r g e  e u h e d r a l  

books of b i o t i t e  (7-10 p e r c e n t ) ,  and i s  f a i r l y  a c i d ,  e s p e c i a l l y  

n e a r  i t s  margins,  where a p l i t i e  v a r i e t i e s  are common. I t  i s  

0 I 
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0 
weakly mine ra l i zed  wi th  c h a l c o p y r i t e ,  molybdenite and p y r i t e ,  

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

A second i n t r u s i v e  occur rence ,  p o s s i b l y  o f  s tock  dimensions 

as i n d i c a t e d  by magnetics,  u n d e r l i e s  t h e  extreme n o r t h e a s t  

c o r n e r  o f  t h e  map a r e a .  The f e l d s p a r  porphyry i n t r u s i v e ,  

c o n t a i n i n g  50 p e r c e n t  coa r se  (5mm) p l a g i o c l a s e  and 5 p e r c e n t  

a c c e s s o r y  b i o t i t e ,  ou tc rops  on l i n e  17800E, from 5400N t o  

5700N. 

b) D I K E  ROCKS: Two reg ions  of d i k e  swarms c o n t a i n  n e a r l y  a l l  

t h e  d i k e s  i n  number and v a r i e t y  recorded  i n  t h e  map a rea .  

One r e g i o n  i s  a 200 meter wide d i k e  swarm exposed i n  t h e  China 

Creek canyon immediately n o r t h  of  t h e  b i o t i t e  porphyry s t o c k ,  

I t  i s  a s s o c i a t e d  wi th  c o n s i d e r a b l e  f r a c t u r i n g  and f a u l t i n g  

n e a r  t h e  wes te rn  border  and h o r n f e l s i n g  of  Hazel ton v o l c a n i c s  

th roughout .  

Q u a r t z  eye  porphyry d i k e s  have 5 p e r c e n t  q u a r t z  eyes  i n  a 

somewhat a r g i l l i z e d  pink a p h a n i t i e  ma t r ix .  Another common 

d i k e  i s  p o r p h y r i t i c  i n  q u a r t z ,  b i o t i t e ,  hornblende,  and 

p l a g i o c l a s e  (40 p e r c e n t  t o t a l ) .  

O the r  d i k e s  i n  t h i s  l o c a l i t y  had unique occur rences .  One, 

w i t h  a more g r a n i t i c  t e x t u r e ,  i s  s i t u a t e d  n o r t h  of t h e  canyon 

exposure  and  c o n t a i n s  coa r se  p l a g i o c l a s e  phenocrys t s  (55 t o  

60 p e r c e n t ) ,  as w e l l  as hornblende and b i o t i t e  (5  p e r c e n t  

combined). T h i s ,  and t h e  two d i k e s  mentioned above, c o n t a i n  

d i s semina ted  p y r i t e  i n  p l a c e s ,  and a l l  have a NNW t r e n d  w i t h  

a n e a r  v e r t i c a l  d i p .  Dike wid ths  range from 3 t o  10 meters .  

0 
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Two o t h e r  d ikes  recorded i n  t h e  creek canyon a r e  mafic  r i c h  

(10 t o  20 percent  b i o t i t e  and hornblende) ,  d i o r i t i c  t o  grano- 

d i o r i t i c  i n  composition. The t r e n d  of one conformed t o  t h e  

o t h e r  d ikes ;  t h e  o t h e r  appears t o  be 045 degrees and v e r t i c a l ,  

The second dike swarm i s  centered  a t  16200E and 3400N, i n  a 

zone about  450 meters wide, The d ikes  c u t  KazePton sandstone 

and a r g i l l i t e .  Three sheared quar t z  eye porphyry d i k e s  a r e  t 

i 
about  2 t o  3 meters wide and s u b p a r a l l e l ,  s t r i k i n g  NNW and 1 
dipping  v e r t i c a l l y .  I n  one l o c a l i t y ,  a t  159203, 3400N, 0 ,3  I 

meter wide sills with f i n e  bladed f e l d s p a r  and s c a t t e r e d  zoned 

phenocrysts  of p lag ioc lase ,  i n t r u d e  beds of graded sandstone. 

Two o t h e r  i n t r u s i v e s  occur a s  s c a t t e r e d  outcrop and l ack  

observable  d ike- l ike  form. One i s  a coa r se  gra ined  f e l d s p a r  

b i o t i t e  porphyry and the  o t h e r  i s  a f e l d s p a r ,  hornblende, 

b i o t i t e  porphyry* 

A major b i o t i t e  f e ldspa r  porphyry d ike  outcrops i n  t h e  v i c i n i t y  

of  14400E and 4700M. It appears t o  be 40 t o  80 meters  wide 

and t r e n d s  a t  about 135 degrees azimuth. 

S c a t t e r e d  occurrences of a n d e s i t i e  t o  gabbroic  n o r t h e a s t  

s t r i k i n g  d ikes  c r o s s c u t t i n g  Hazelton volcanic  rocks a r e  

thought  t o  r ep resen t  f eeder s  f o r  t h a t  per iod of volcanic  

a c t i v i t y  , 

STRUCTURE 

Two main s t r u c t u r a l  elements on a r e g i o n a l  s c a l e  have been 

observed i n  a i r  photo i n t e r p r e t a t i o n .  In  t h e  southwest 
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g r a i n  i s  expressed  by al ignment o f  r i d g e  t o p s  and topographic  

d e p r e s s i o n s  and a l s o  accen ted  by t h e  major nor thwes t  t r e n d i n g  

f e l d s p a r  b i o t i t e  porphyry d i k e ,  T h i s  g r a i n  is  a s s o c i a t e d  w i t h  

Pop la r  Lake l ineament.  

The t w o  d i k e  swarms p rev ious ly  mentioned appear  t o  be an 

e x p r e s s i o n  o f  a  dominant NNW s t r u c t u r a l  b e l t ,  200 t o  450 m e t e r s  

wide,  which i s  bounded t o  t h e  e a s t  by Pop la r  Mountain F a u l t ,  

which p a s s e s  (approximately)  through c o o r d i n a t e  p o i n t s  15800E, 

6000N; P6000E, 4600N; and 16600E, 3100N; and t o  t h e  w e s t  by 

an  a i r  pho to  l ineament ,  t r e n d i n g  NNW, which s u h p a r a l l e l s  China 

Greek j u s t  w e s t  of  t h e  no r the rn  d i k e  swarm. T h i s  s t r u c t u r a l  

b e l t  c o n t a i n s  t h e  mine ra l i zed  b i o t i t e  porphyry s t o c k  and 

appea r s  t o  be t h e  boundary between p y r o c l a s t i c s  t o  t h e  w e s t  

and massive  amygdaloidal v o l c a n i e s  t a  t h e  e a s t  i n  t h e  Hazelton 

v o l c a n i c  u n i t .  

A t h i r d  NNW a i r  photo l ineament ,  through coordinp-te p o i n t s  

l7200E, 5300N and 18000E, 4000N l i k e l y  forms t h e  f a u l t  boun- 

da ry  between Hazelton sediments  and v o l c a n i c s  i n  t h e  v i c i n i t y  

o f  17800E and 4400N. 

Ana lys i s  o f  l o c a l  s t r u c t u r a l  t r e n d s  i n  ou tc rop  shows dominant 

t r e n d s ,  w i t h  average azimuth, t o  be  nor th-nor thwes t  (154 degrees )  

and nor th-south  (000 degrees )  . 

Average s t r i k e  and d i p  of Hazelton rocks ,  determined from 

s e v e r a l  bedding a t t i t u d e s  of t h i n l y  bedded a r g i l l i t e s ,  i s  

035 d e g r e e s  s t r i k e ,  d ipp ing  60 deg rees  s o u t h e a s t .  There i s  

l i t t l e  f o l d i n g  o r  f l e x u r i n g  o f  beds  v i s i b l e .  Bedding is  
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g e n e r a l l y  inconspicuous i n  exposures  of  P o w e r  and upper vol-  

c a n i c  r o c k s ,  o t h e r  t han  o c c a s i o n a l  a t t i t u d e s  determined from 

t r a c h y t i c  t e x t u r e s  i n  f lows and observed c o n t a c t s  between 

v o l c a n i c  u n i t s .  

ALTERATION 

S e v e r a l  weak a l t e r a t i o n  e f f e c t s  a s s o c i a t e d  wi th  t h e  b i o t i t e  

porphyry s t o c k  were noted.  The s t o c k  i t s e l f  i s  r e l a t i v e l y  

f r e s h  i n  appearance,  wi th  minor suc rose  q u a r t z  f i l l i n g  on 

f r a c t u r e s  and r a r e  secondary b i o t i t e ,  a l s o  a long  f r a c t u r e s .  

Weak h o r n f e l s i n g  i n  vo lcan ic  rocks  occu r s  up t o  300 meters 

from t h e  b i o t i t e  porphyry c o n t a c t .  Loca l ly ,  e s p e c i a l l y  ad ja -  

c e n t  t o  t h e  c o n t a c t ,  h o r n f e l s i n g  i s  ve ry  s t r o n g .  Within t h e  

h o r n f e l s e d  a u r e o l e ,  t h e r e  i s  an i n c r e a s e  i n  q u a r t z  v e i n i n g  

towards  t h e  b i o t i t e  porphyry c o n t a c t  and u s u a l l y  t h e r e  i s  a 

s u l p h i d e  ( p y r i t e ,  r a r e l y  c h a l c o p y r i t e )  a s s o c i a t i o n  w i t h  t h e  

q u a r t z  ve ins .  

Ou t s ide  o f  t h e  ho rn fe l sed  a u r e o l e ,  c h l o r i t e - e p i d o t e  o r  qua r t z -  

e p i d o t e  f p y r i t e  ve in ing  i s  common, e s p e c i a l l y  i n  t h e  NNW 

s t r u c t u r a l  b e l t .  In arnygdoloidal v o l c a n i c  roclcs n o t  conf ined  

t o  t h e  N N W  s t r u c t u r a l  b e l t ,  i r r e g u l a r  q u a r t z  v e i n i n g  was 

no ted  a t  s c a t t e r e d  l o c a l i t i e s .  In b lack  a r g i l l i t e  a t  4650N, 
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Clay a l t e r a t i o n  i s  commonly a s s o c i a t e d  wi th  s h e a r s  and f a u l t s  

and some q u a r t z  eye porphyry d i k e s  showed a  weak t o  moderate ly  

a r g i l l i z e d  groundmass. 

MINERAL1 ZATION 

Su1phi.de c o n c e n t r a t i o n s  occu r  w i t h i n  and a d j a c e n t  t o  t h e  bio-  

t i t e  porphyry s tock  and t h e  NNW s t r u c t u r a l  b e l t .  The b i o t i t e  

porphyry c o n t a i n s  up t o  1 . 5  p e r c e n t  d i ssemina ted  s u l p h i d e s  

(mostly p y r i t e ,  very  minor c h a l c o p y r i t e )  and a l s o  p y r i t e ,  

c h a l c o p y r i t e  and minor molybdenite a s s o c i a t e d  w i t h  s u c r o s i c  

q u a r t z  f r a c t u r e  f i l l i n g s .  

Within  t h e  ho rn fe l sed  au reo le ,  d i s semina ted  p y r i t e  i s  wide- 

s p r e a d  and q u a r t z  ve ins  u s u a l l y  c o n t a i n  p y r i t e  and ve ry  minor 

c h a l c o p y r i t e .  Loca l ly ,  v e r y  minor p y r i t e  o c c u r s  i n  qua r t z -  

e p i d o t e  v e i n s  away from t h e  b i o t i t e  porphyry s t o c k  b u t  w i t h i n  

t h e  NNW s t r u c t u r a l  b e l t .  Minor p y r i t e  and r a r e  specs  of 

c h a l c o p y r i t e  occur  i n  various d i k e  t y p e s  compris ing t h e  d i k e  

s w a r m .  

Copper m i n e r a l i z a t i o n  w a s  a l s o  no ted  i n  a s m a l l  p i t  a t  16000E 

and 5150N, about  108 meters  e a s t  o f  t h e  p r o j e c t e d  Pop la r  

Mountain F a u l t .  Minor amounts of c h a l c o p y r i t e ,  s p h a l e r i t e ,  

m a l a c h i t e  and a z u r i t e  occur  i n  a one m e t e r  wide banded ca r -  

bona te  v e i n .  The v e i n  fo l lows  a narrow n o r t h e a s t  s h e a r  

s t r u c t u r e  ( a t t i t u d e  050°/650N) w i t h i n  b a r r e n  gabbro ic  t o  

d i a b a s i c  wal l rock .  
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c o n s i s t  of t u f f ,  P a p i l l i  t u f f ,  v o l c a n i c  b r e c c i a  and ve ry  

minor v o l c a n i c  sandstone i n  t h e  southwest  c o r n e r  of1 t h e  map 

area, and i n  t h e  east p o r t i o n  of  t h e  map a r e a ,  v o l c a n i c  f low 

rocks ,  l i g h t  beige-gray i n  c o l o u r ,  w i t h  l imonized hornblende 

La thes ,  b locky f e l d s p a r  phenoc rys t s  and acces so ry  b i o t i t e  

f l a k e s .  Although no i n - p l a c e  f low a t t i t u d e s  w e r e  observed,  

t h e  rock c o r r e l a t e d  l i t h o l o g i c a l l y  t o  f low rocks  p r e v i o u s l y  

mapped i n  t h e  v i c i n i t y  of 9700E, 8050N, whose average  a t t i t u d e  

i s  063 deg rees  s t r i k e ,  d ipp ing  34 deg rees  s o u t h e a s t ,  

The a r e a  n o r t h e a s t  of t h e  f e l d s p a r  b i o t i t e  porphyry s t o c k  

( d e s c r i b e d  below),  on l i n e s  9800E t o  10600E, n o r t h  of base  

l i n e  9800N i s  unde r l a in  by v i t r i c  t u f f ,  which is  v e r y  f i n e l y  

lamina ted ,  w i th  ashy l a y e r s  o f  round t o  blocky c l a y e y  puma- 

ceous  p a r t i c l e s  i n t e r l a y e r e d  w i t h  s i l i c e o u s  l a y e r s ,  The 

ave rage  bedding a t t i t u d e  o f  110 deg rees  s t r i k e ,  d ipp ing  55 

t o  80 deg rees  n o r t h e a s t ,  i s  d i s c o r d a n t  w i t h  t h e  r e g i o n a l  

Hazel ton t r e n d ,  I t  i s  p o s s i b l e  t h e s e  rocks  may be T e r t i a r y ( ? ) ,  

INTRUSIVE ROCKS 

a) STOCKS: The l a r g e s t  i n t r u s i v e  body i n  t h e  a r e a  i s  a  f e l d s p a r  

b i o t i t e  porphyry s t o c k  c e n t e r e d  a t  9200E and 9500N- The s t o c k  

i s  roughly  e l l i p t i c a l  a long a nor thwes t  a x i s ,  w i t h  dimensions 

2 .5  k i l o m e t e r s  x 1 . 5  k i lome te r s .  The rock  i s  a  rat!.cnr dark  

g r e e n i s h  g rey ,  f e l d s p a r ,  o r  bo th  f e l d s p a r  and b i o t i t e  porphyry, 

w i t h  20 t o  30 p e r c e n t  blocky f e l d s p a r  phenoc rys t s ,  up t o  
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Other  minor occur rences  of  i n t r u s i v e  f e l d s p a r  porphyry occur  

a t  l1400E, 8500N and P2520E, 8600N. 

A medium g r a i n e d ,  g r e y i s h  green d i o r i t e  phase  was no ted  on 

P ine  P2600E, from 8350N t o  8500N. The r e l a t i o n s h i p  of t h i s  

sock  t o  t h e  f e l d s p a r  porphyry o r  b i o t i t e  f e l d s p a r  porphyry 

i n t r u s i v e  t y p e s  i s  unce r t a in .  

b )  D I K E  ROCKS: F e l s i c  i n t r u s i v e  d i k e s  occur  n e a r  t h e  margins 

o f  t h e  f e l d s p a r  b i o t i t e  porphyry s t o c k  and a r e  thought  t o  b e  

r e l a t e d  d i f f e r e n t i a t e s .  Minor occu r rences  of f e l d s p a r  porphyry 

o r  f e l d s p a r  b i o t i t e  porphyry, a s  sma l l  i s o l a t e d  o u t c r o p s  o r  

a n g u l a r  r u b b l e  mounds, i n  p y r o c l a s t i c s  under ly ing  t h e  south- 

east  p o r t i o n  o f  t h e  map a r e a ,  may be d ike- l i l t e  i n  form. 

Q u a r t z  eye  porphyry and d i a b a s e  r u b b l e ,  a t  9800E and 8950N, 

most l i k e l y  r e p r e s e n t  d i k e s  p a r a l l e l i n g  a s t r o n g  NNW s t r u c t u r a l  

l ineament  which p r o j e c t s  200 meters  t o  t h e  e a s t  th rough  t h e  

f e l d s p a r  b i o t i t e  porphyry s tock .  

A t  8300E and 7750N, a  f i n e  g r a i n e d  d i o r i t e  d i k e ,  less than  

10  m e t e r s  i n  width ,  w i t h  c a rbona te  v e i n l e t s ,  t r e n d s  a t  azimuth 

015 deg rees .  

STRUCTURE 

There  are two dominant s t r u c t u r a l  e lements  r e g i o n a l l y ,  based 

on a i r  photo  i n t e r p r e t a t i o n .  One i s  t h e  nor thwes t  t r e n d i n g  

P o p l a r  Lake F a u l t  system and i t s  a s s o c i a t e d  e a s t - s o u t h e a s t  

s p l a y s .  The ou tc rop  a t  8200E, 7500N, on t h e  n o r t h  sho re  df 
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and a n  e a s t - s o u t h e a s t  sp lay .  The ou tc rop  e x h i b i t s  s t r o n g  

b r e c c i a t i o n  and shea r ing ,  b l each ing  ( c l a y s )  and s i l i c i f i c a t i o n .  

The  e a s t - s o u t h e a s t  sp l ay  p r o j e c t s  th rough  coordin .a tc  p o i n t  

9200E and 7075N. Here ou tc rops  a r e  s t r o n g l y  a r g i l l i z e d  and 

c o n t a i n  s t r o n g  carbonate  v e i n i n g  w i t h  p y r i t e ,  A second e a s t -  

s o u t h e a s t  s p l a y  p r o j e c t s  through c o o r d i n a t e  p o i n t s  8600E, 

8300N and 9400E, 8000N and may form t h e  boundary between t h e  

dominant ly  p y r o c l a s t i c  t e r r a i n  t o  t h e  sou thwes t  and t h e  

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

A ma-jor NNW s t r u c t u r e ,  an ex t ens ion  of Canyon Creek F a u l t  

d e s c r i b e d  i n  t h e  "Geological  and Geophysical  Report  on t h e  

Pop la r  Goups 1 , 2 , 3 , 5  and 6" (B-Bowen, 3 1 s t  October ,  19751, - 

p r o j e c t s  through coo rd ina t e  p o i n t s  9600Er9400N and 10600E, 

8200N. A subs iduary  p a r a l l e l  s t r u c t u r e  p r o j e c t s  through 

c o o r d i n a t e  p o i n t s  9200E, 9400N and 9600E, 8500N. 

No bedding a t t i t u d e s  were observed i n  Hazel ton p y r o c l a s t i c s  

and f low rocks ,  Average a t t i t u d e  o f  T e r t i a r y  (2') v i t r i c  

t u f f s  i s  110 deg rees  s t r i k e ,  d i p p i n g  55 t o  80 deg rees  nor th-  





t i c a l l y  f o r  t h r e e  con t ro l  a r e a s  ( a r e a s  where pe rcen t  outcrop  

i s  s u f f i c i e n t  t o  have reasonable assurance of underlying 

l i t h o l o g i c a l  t y p e ) :  Hazelton volcanics ,  Hazelton sediments 

and f e l d s p a r  porphyry o r  f e l d s p a r  b i o t i t e  porphyry. Resu l t s  

a r e  shown i n  Table N o .  1. Threshold and anomalous va lues  

w e r e  about  equal  i n  Hazelton sediments and vo lcan ics  and much 

lower i n  i n t r u s i v e  t e r r a i n .  

Copper va lues  wi th in  b i o t i t e  porphyry t e r r a i n  were n o t  t r e a t e d  
- 

s e p a r a t e l y  because, w i t h  r e s p e c t  t o  t h e  above t h r e e  popula t ions ,  

va lues  a r e  mostly anomalous. Ins tead ,  given t h e  d i s t i n c t  

geochemical c o n t r a s t  between b i o t i t e  porphyry and o t h e r  rock 

types ,  a s t a t i s t i c a l  t rea tment  was done on a l l  geochemical 

d a t a  (minus f i l l - i n  da ta )  . Threshold and anomalous va lues  

determined a r e  130 ppm and 180 ppm r e s p e c t i v e l y .  A q u a l i t a t i v e  

adjustment ,  based on the  observat ion  t h a t  t h e  lOOppm contour 

of t h e  anomaly assoc ia ted  with t h e  b i o t i t e  porphyry s tock  i s  

roughly co inc iden t  with t h e  a r e a l  e x t e n t  of t h e  s t o c k r  g i v e s  

th resho ld  and anomalous va lues  of lOOppm and 150ppm respec t -  

i v e l y .  These l a t t e r  f i g u r e s  a r e  used a s  a b a s i s  of d i scuss ion  

of r e s u l t s  i n  t h e  following paragraphs. 

EAST G R I D  

Centered a t  approximately 149503 and 5700N, a s t rong  anomaly 

wi th  numerous va lues  g r e a t e r  than 1000ppm, has a lOOppm c lo -  

s u r e  approximately 650 meters by 550 meters.  The anomaly i s  
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approximately  c o i n c i d e n t  w i th ,  and has  t h e  same a e r i a l  e x t e n t  

as t h e  b i o t i t e  porphyry s t o c k ,  which c o n t a i n s  c h a l c o p y r i t e  as  

f r a c t u r e  f i l l i n g s  and d i s semina t ions .  

Immediately n o r t h  o f  t h e  preced ing  anomaly i s  a 700 m e t e r  by 

700 m e t e r  grouping of 100-k pgm v a l u e s ,  i n  t h e  range 100 t o  

300ppm and up t o  600+ ppm. There is ve ry  l i t t l e  ou tc rop  i n  

t h e  a r e a ,  P o s s i b l y  ho rn fe l sed  v o l c a n i c s ,  w i t h  quar tz -ep ida te -  

c h l o r i t e  v e i n s  con ta in ing  minor p y r i t e  and t h e  mine ra l i zed  

d i k e  swarm c o n t a i n i n g  traces of c h a l c o p y r i t e  may account  ' f o r  

t h e  widespread,  b u t  weak, geochemical  response .  

Aside from t h e  above two anomalous areas, t h e r e  e x i s t s  on ly  

l o c a l  grouping of  anomalous v a l u e s  o r  i s o l a t e d  s i n g l e  v a l u e  

anomal ies .  

Occas iona l  anomalous o r  p o s s i b l y  anomalous v a l u e s  i n  f r e s h  
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approximate ly  300 meters  t o  t h e  southwest ,  a t  8600E and 7750N, 

p e r v a s i v e  s i l i c i f i c a t i o n  and f i n e  q u a r t z  v e i n l e t s ,  w i t h  

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

no t ed  i n  v o l c a n i c  rocks .  P o s s i b l y  t h e s e  f e a t u r e s  ex t end  t o  

t h e  geochemicaPly anomalous l o c a l i t y .  

MOLYBDENUM 

Molybdenum d a t a  was n o t  t r e a t e d  s t a t i s t i c a l l y  as most v a l u e s  

are less t h a n  Ippm. Within t h e  E a s t  and W e s t  Grid a r e a s ,  

o n l y  one w e l l  d s f i n e d  molybdenum response  i s  noted:  t h a t  

c o i n c i d e n t  wi th  t h e  copper anomkly o v e r  t h e  m i n e r a l i z e d  h io-  

t i t e  porphyry s tock .  Values a r e  g e n e r a l l y  w i t h i n  t h e  l t o  

3ppm range ,  w i t h  numerous v a l u e s  g r e a t e r  than  5ppm and a  peak 

v a l u e  o f  9ppm. 

Within  and a d j a c e n t  t o  the f e l d s p a r  porphyry and f e l d s p a r  

b i o t i t e  porphyry s t o c k s ,  molybdenum background i s  somewhat 

h i g h e r  t h a n  t h a t  of Hazelton v o l c a n i c s  and sed iments  away 

from t h e  s tocks .  

I 

j 

I 
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1 
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Q) GEOPHYSICAL DISCUSSION 

MAGNETIC SURVEY 

A s  t h e  magne t ic  su rvey  done t h i s  y e a r  was completed around 

and between s e c t i o n s  o f  Last yeark  d a t a ,  each s h e e t  w i l l  be  

d i s c u s s e d  s e p a r a t e l y .  

S h e e t s  3-5, C-5, E-5, F-8, 6-7 and G - 8  are a l l  m a g n e t i c a l l y  

i n a c t i v e  and  r e f l e c t  t h e  sed iments  o r  nonmagnetic v o l c a n i c s  

which u n d e r l i e  them. 

S h e e t  D-4 shows i n t e n s e  anomal ies  c e n t e r e d  a t  L82+00E, 77+50N 

and L84+00E, 75+00N, 

S h e e t  D-5 shows s i m i l a r  i n t e n s e  anomal ies  c e n t e r e d  a t  L86+00EI 

77+50N and L88+00E, %9+00N w i t h  less i n t e n s e  anomal ies  c e n t e r e d  

a t  L86+00E, 81+OONI 90+00E, 80+00N and 94+00E, 304-OON. A i r  

pho tographs  show l i neamen t s  c l o s e  t o  t h e  above anomal ies  and  

t h e y  are t h e r e f o r e  i n t e r p r e t e d  a s  b e i n g  caused  by a f a u l t .  

The rest  of  t h e  s h e e t  shows low v a l u e s  and no anomal ies .  A 

b i g  low w e s t  o f  Nose Lake i s  caused  by v o l c a n i c  r o c k s  w i t h  

low magne t i c  s u s c e p t i b i l i t y  . 

S h e e t  D-6 shows anomalous v a l u e s  from Line  124+00E, 85+75N 

and L i n e  126+00E, 86+25N. These a r e  b e l i e v e d  t o  be  caused  

by e i t h e r  a g e o l o g i c a l  c o n t a c t  o r  a s m a l l  i n t r u s i v e  sfiock. 

S h e e t  E-7 i s  d i v i d e d  i n t o  two h a l v e s  by a f a u l t  e x t e n d i n g  

from approx imate ly  L148+00E, 50+0ON t o  L114+00E, 70+00N, A 
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second f a u l t ,  t r e n d i n g  eas t -wes t ,  i s  i n t e r p r e t e d  j u s t  sou th  

of  China Creek, It i n t e r s e c t s  t h e  nor th-south  f a u l t  c l o s e  t o  

where China Creek t u r n s  sou th ,  The a r e a  w e s t  of t h e  nor th-  

sou th  f a u l t  i s  g e n e r a l l y  magne t i ca l ly  i n a c t i v e  and r e f l e c t s  

t h e  under ly ing  geology of t u f f s  and v o l c a n i c  agglomerates .  

The area e a s t  of t h e  north-sough f a u l t  is t h e  most magne t i ca l ly  

a c t i v e  encountered on t h e  p r o p e r t y  and a l s o  shows t h e  h i g h e s t  

r e a d i n g s  ob ta ined  wi th  r ead ings  up t o  4 , 2 0 0  gammas. 

These h i g h  va lues  a r e  caused by t h e  b i o t i t e  porphyry s t o c k  

and t h e  metamorphosed rocks  which surround it. 

S h e e t  E-8 shows a  smal l  anomalous a r e a  ex tending  between 

L178+00E, 51+00N t o  Ll82+0OE from 51+00N t o  53+00N. The rest 

o f  t h e  s h e e t  i s  f l a t .  

S h e e t  F-7 shows a broad magne t i ca l ly  i n a c t i v e  a r e a  t r e n d i n g  

NNW th rough  t h e  middle of  t h e  map. Th i s  i s  r e l a t e d  t o  t h e  

s a m e  f a u l t  t h a t  t r e n d s  approximately  nor th-south  on s h e e t  

E-7. 

The wes te rn  p a r t  o f  s h e e t  F-7 shows a s t r o n g  e a s t  t o  s o u t h e a s t  
I 

s t r u c t u r a l  t r e n d  w i t h  anomalies r e l a t e d  t o  magnet ic  concen- I 

t r a t i o n s  i n  t h e  vo lcan ic s ,  
I 

The magnet ic  p a t t e r n s  e a s t  o f  t h e  f a u l t  r e f l e c t  under ly ing  

v o l e a n i c s  and sediments  and show an  east-west t r e n d .  

An i n t e n s e  anomaly on l i n e  158+00E from 30+00N t o  31+00N may 

be a s m a l l  porphyry s tock  o r  a dyke swarm. 

0 
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DRILLING WEPORT ON THE 

0 POPLAR GROUPS 1 TO 7 

INTRODUCTION 

An e l e v e n  h o l e  diamond d r i l l i n g  program was conducted on t h e  

P o p l a r  Lake P rospec t  between 1 4 t h  June and 1 1 t h  S u l y ,  %976. 

The c l a ims  upon which diamond d r i l l i n g  was s p e c i f i c a l l y  done 

i n c l u d e  Pop la r  #3 ,  #5, #7,  #9, #13, # E 5  and Pop la r  #l F r a c t i o n ,  

Geology and supe rv i s ion  by Utah Mines Ltd,  i nc luded  t h e  fo2- 

lowing personne l :  B.Bowen and D. Crowe, g e o l o g i s t s ,  D, 

Alexander,  D. Johnson, K. O r l e s k i ,  G. Holland,  L. F r a n t z ,  

f i e l d  a s s i s t a n t s .  

D r i l l i n g  was performed by D.Wo Coates  E n t e r p r i s e s  L td ,  The 

d r i l l i n g  c r e w  c o n s i s t e d  o f  two two-man d r i l l i n g  c r e w s ,  w i th  

one man a c t i n g  as a runner-foreman. Camp c o s t s  were i n c u r r e d  

by Utah Mines Ltd. 

The P o p l a r  groups a f f e c t e d  by t h i s  r e p o r t  cover  an a r e a  approx- 

i m a t e l y  1 0 . 5  k i lome te r s  long  by 3 .5  k i l o m e t e r s  wide, D r i l l i n g  

was con f ined  t o  t h e  Canyon and E a s t  Creek a r e a s ,  on t h e  n o r t h  

s h o r e  of  Tage toch la in  Lake. Within t h e  immediate d r i l l  a r e a ,  

v e g e t a t i o n  i s  c h a r a c t e r i z e d  by l a r g e  open p o p l a r  meadows, 

topography i s  g e n t l e  t o  f l a t  and t h e r e  i s  ve ry  l i t t l e  r e l i e f ,  

Average e l e v a t i o n  is  910 (i) m e t e r s  above sea l e v e l .  

Base camp f o r  t h e  g r i d  surveys ,  l o c a t e d  on Pop la r  #8,  a l s o  

s e r v e d  a s  s u p p o r t  camp f o r  t h e  diamond d r i l l i n g .  

0 
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DIWPlOND DRILLING PROGRUI 

One Longyear " 3 8 "  d r i l l  was used and was equipped t o  d r i l l  

NQ c o r e  s i z e .  Each crew worked a  10 hour s h i f t ,  7 days per  

week. A John Deere 450 t r a c t o r  was used f o r  d r i l l  moves. 

Core was logged by a  Utah g e o l o g i s t ,  then s p l i t  i n  h a l f ,  with 

h a l f  of t h e  core  s e n t  f o r  ana lyses  v i a  P a c i f i c  Western 

A i r l i n e s  a i r  f r e i g h t  t o  Chemex Labs Ltd. ,  Vancouver. The 

remaining h a l f  of t h e  s p l i t  core  was placed i n  s t o r a g e  i n  

t h e  s t o r a g e  and logging f a c i l i t y  loca ted  on Poplar  #7, Every 

box of  co re  was l a b e l l e d  wi th  t h e  diamond d r i l l  ho le  number 

and t h e  footage contained i n  the  box. 

Upon completion of t h e  d r i l l i n g  program, each d r i l l  ho le  

c o l l a r  was surveyed by J. Kerr,  P r o f e s s i o n a l  Engineer.  H i s  

h o l e  l o c a t i o n  da ta  i s  incorpora ted  i n  t h e  Diamond D r i l l  Hole 

C o l l a r  Location Plan ( P l a t e  No. 3 8 ) -  
t 

A summary of diamond d r i l l  ho les  d r i l l e d  dur ing  t h e  pe r iod  

14th  June t o  11 th  Ju ly ,  1 9 7 6  i s  given below: 1 
HOLE NO. CO-ORD. (METLZS) ELEV. ANGLE AZIMUTZi TOTALDEPTH 

N E (METERS ) (METERS ) I 
I 



r=- -- - pppp-pp 
- -- --- -- 

HOLE NO. CO-ORD. (METERS) ELEV- ANGLE AZIMUTH TOTAL DEPTH 
N E (METERS) (METERS ) 

PC-21 6199,95 11796,77 920- 3 -80° 180" 227.7 

PC-22 5997.90 11801.00 912.3 -90° 184.5. 

PC-23 5998.25 lP587,lO 909.6 -90° 206.4 

PC-24 5993.09 11373-84 91%,5 -60' 090" 214.6 

PC-25 6206.46 11695.78 901-3 -60° 245O 196.9 

PC-26 5494.11 12704.17 893.7 -90" 185.3 

TOTAL METERAGE 2286.0 

Data accompanying the drilling report consists of complete 
- 

diamond drill logs for diamond drill holes PC-16 to PC-26 and 

a diamond drill Role collar location plan (Plate No. 38I.Diamond 

drilling contractorPs invoices and a copy of the drilling con- 

tract are given in Appendices D and E respectively. A detailed 





s o n s  whose q u a l i f i c a t i o n s  a r e  o u t l i n e d  below: 

1, B. Bowen, Geologis t  f o r  Utah Mines L t d , ,  Vancouver, 

B r i t i s h  Columbia. 

Completed B.A.Sc. a t  t h e  U n i v e r s i t y  of  B r i t i s h  Columbia i n  

1970; worked as a  s t u d e n t  du r ing  t h e  summer f i e l d  seasons  

w i t h  Cominco Ltd.  i n  1967 and 1968 and w i t h  Wayland S .  Read, 

Consu l t i ng  Geo log i s t ,  Vancouver, B r i t i s h  Columbia i n .1969 ;  

employed a s  a f i e l d  g e o l o g i s t ,  G i b r a l t e r  p r o p e r t y ,  May, 

1970 t o  October,  1970 by P l a c e r  Development L td . ;  employed 

a s  a f i e l d  g e o l o g i s t ,  A l i c e  Sp r ings ,  N.T., A u s t r a l i a ,  from - 

March, 1971 t o  December, 1971 by C e n t r a l  P a c i f i c  Mine ra l s ,  

N.L.; employed as m i n e  g e o l o g i s t ,  Tungsten,  Northwest  

T e r r i t o r i e s ,  Canada from May, 1972 t o  March, 1974 by Canada 

Tungsten Mining Corporat ion;  employed by Utah Mines Ltd. 

from March, 1974 t o  d a t e  as a g e o l o g i s t  under t h e  super-  

v i s i o n  of  A . J .  Schmidt, P.Eng. 

2 .  J. VYSELAAR, Geophys ic i s t  f o r  Utah Mines L t d , ,  Vancouver, 

B r i t i s h  Columbia. I 

Completed B.Sc. (geology and geophys ics )  a t  t h e  U n i v e r s i t y  

of  B r i t i s h  Columbia i n  1971; employed by Chisolm Prospec t ing  

Ltd.  and Texas Gulf Sulphur  Ltd.  du r ing  t h e  2969 and 1970 

f i e l d  s easons ,  r e s p e c t i v e l y ,  as a g e o l o g i c a l  a s s i s t a n t ;  

employed by Geoterrex from May, 1971 t o  October ,  1971 and 

January ,  1972 t o  A p r i l  1972 a s  a f i e l d  g e o p h y s i c i s t  under 

Pee r  Norgaard, P.Eng.; employed by B a r r i n g e r  Research Ltd.  

a s  a g e o p h y s i c i s t  from May, 1972 t o  October ,  1974 under 
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t h e  s u p e r v i s i o n  of F.L. J a g o d i t s ,  P.Eng., and R . J .  Henderson; 

employed by Utah Mines Ltd ,  from January ,  1975 t o  p r e s e n t  

as a  g e o p h y s i c i s t  under t h e  s u p e r v i s i o n  o f  A . J .  Schmidt, 

P,Eng. 

3. DON CROWE, Temporary g e s l o g i s t ,  Utah Mines Ltd. ,  Vancouver, 

B r i t i s h  Columbia. 

Completed B.Sc. a t  t h e  U n i v e r s i t y  of B r i t i s h  Columbia i n  

1976; employed by Cominco Ltd. ,  Canex P l a c e r  Ltd.  lar,d 

Utah Mines Ltd.  i n  t h e  summers o f  1973, 1974 and 1975 

r e s p e c t i v e l y  a s  an a s s i s t a n t  g e o l o g i s t ;  employed by Utah 

Mines Ltd.  from Mayf1976 t o  October ,  1976 as a  f i e l d  geo- 

l o g i s t ,  under t h e  s u p e r v i s i o n  o f  A . J .  Schmidt, P.Eng. 

4 .  GERRY MITCHELL, Temporary g e o l o g i s t ,  Utah Mines L t d . ,  

Vancouver, B r i t i s h  Columbia. 

Completed B.Sc, (Honors) a t  t h e  U n i v e r s i t y  o f  B r i t i s h  

Columbia i n  1975; employed a s  an a s s i s t a n t  g e o l o g i s t  by 

t h e  Geologica l  Survey o f  Canada i n  t h e  summers o f  1973 

and 1974; employed by t h e  Geologica l  Survey of Canada a s  

a f i e l d  g e o l o g i s t  from June,  1975 t o  August,  1975; employed 

by Utah Mines Ltd. from May, 1976 t o  June,  1976 a s  a  f i e l d  

g e o l o g i s t ,  under t h e  s u p e r v i s i o n  o f  A - J .  Schmidt. 
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0 
STATEMENT OF COSTS 

SALARIES 

B. Bowen 1 0 9  d a y s  @ $58 .56  per d a y  $ 6 ,376 .50  

ID. Crowe 106  d a y s  @ $ 3 9 - 5 0  per d a y  $ 4 ,187 .00  

J, S h e p p e  1 2 3  d a y s  @ $50.00 per d a y  $ 6 p 1 5 0 0 0 0  

Do J o h n s o n  5 5  d a y s  @ $ 2 4 - 0 0  per d a y  $ 1 , 3 2 0 . 0 0  

D. A l e x a n d e r  7'3 d a y s  @ $27.00 per d a y  $ 1 , 9 7 1 . 0 0  

K. A k h u r s t  59 d a y s  @ $34 ,50  per d a y  $ 2 , 0 3 5 . 5 0  

F ,  C r h a  8 d a y s @ $ 4 2 . 5 0 p e r d a y  $ 340 .00  

K, O r l e s k i  1 3  d a y s  @ $42.50 p e r  d a y  $ 552 .50  

6, H o l l a n d  l g d a y s @ $ 3 2 . 0 0 p e r d a y  $ 608.00 

L. F r a n t z  27 d a y s  @ $29 .00  per d a y  $ 783.00 

Be L o v e 1 1  1 7  d a y s  @ $26 .00  per day $ 442 .00  

6. M i t c h e l l  22 d a y s  @ $39 .50  per d a y  $ 869 .00  

S. G a r n e r  1 3  d a y s  @ $35 .50  per d a y  $ 461 ,50  

S. Ramsey 1 3  d a y s  @ $26 .00  p e r  d a y  $ 338 .00  

J. V y s e l a a r  7 d a y s  @ $51 .00  per d a y  $ 357.00 

T. Buchy 5 3  d a y s  @ $29 .00  per d a y  $ 1 , 5 3 7 . 0 0  

W- L e e  1 9  d a y s  @ $38 .50  per d a y  $ 731.50 

R, M c I n t y r e  1 0  d a y s  @ $ 3 1 - 0 6  per d a y  $ 310.00 

PI. Murphy 3 7  d a y s  @ $24 .00  per d a y  $ 888 .00  

S .  A n d e r s o n  1 3  d a y s  @ $27 .00  per d a y  $ 351 .00  

TOTAL $30 ,608 .50  $ 3 0 , 6 0 8 - 5 0  

VEHICLE RENTAL 

One 1 9 7 2  3/4 Ton P i ck -up  C h e v r o l - e t  4x4 

1 3  d a y s  @ $12 .00  per d a y  $ 1 5 6 . 0 0  
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0 RADIO EQUIPMENT 

SSB- 6  0  1 0 9  d a y s  @ $ 2 . 4 2  per d a y  $ ,  2 6 3 - 7 8  

R e p a i r s  - J a c k  R o s s  E l e c t r i c  - $ 2 3 8 . 7 4  

TOTAL $ 5 0 2 . 5 2  $ 502 .52  

MAGNETIC EQUIPMENT 

Two McPhar  GP-70 P r o t o n  P r e c e s s i o n  M a g n e t o m e t e r s  

39  days C! $ 1 8 . 4 7  p e r  d a y  $ 7 2 0 . 3 3  

TOTAL $ :  7 2 0 . 3 3  $ 7 2 0 . 3 3  

ALTIMETER 

- 

Two Thommens A l t i m e t e r s  
I 

39 d a y s  @ $ 2 - 0 0  per d a y  $ 78 .00  I 
I 

TOTAL $ 7 8 . 0 0  $ I 78.00 1 
I 

TRANSIT RENTAL 
J 
I 
1 
I 
I 

T o t a l  cost $ 9 0 . 0 0  

TOTAL $ 9 0 . 0 0  $ 1 
PUMP RENTAL I 

I 
I 

One B e a n  4 1 5  4 m o n t h s  @ $ 3 0 0 , 8 0  p e r  m o n t h  1 
$ 1 , 2 0 0 . 0 0  i 

I 

TOTAL $ 1 , 2 0 0 . 0 0  $ 1,200,OO 
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30'5 

9 - 219 Victoria Street I I ~ V O I ~ E  !i' 
Kamloops. B.C. 

I - -'I---. 
I [NVOIC& TO: Utah N i n e s  t t d . ,  - 

# I 6 0 0  - 1050 W .  Pender  S t r e e t ,  -- -. 

VANCOUVER. B. C. , 106 PROJ. li 
V6E 3S7. 

at 26/76 DATE r .-?Y---._-_-_---- 
ATTENTION: Andy S c h m i d t ,  Explora t ion  Department 

- - - - - -. -. -- . - ---- - - - 1 - 

FOR: E s t a b l i s h i n g  B a s e l i n e  by T r a n s i t  C o n t r o l  and l ' snns i  t 

Survcy a l o n g  e x i s t i n g  road per  our agrccnlent May Jrcl., 

19-74, a n d  a t t a c h e d  approvnls  from B .  K .  Borwn. 

Road Survey: 

I 
I 
T 
I 
I 

, 
I 

4.18 miIcs a t  $375.00/mi!e -------------------  
I 

$1,567.511 
I 

T s a n s i  t B a s e l i n e  Survcy* 

9 .66  m i l e s  a t  $GGO.OO/rnile ------------------ 6,375.60 

~ o , ~ - I \ I ,  I I [ : , ~ I ; ~ ! \ !  - - - - - - - - - - - - - - - . - - -  - - - - -  $7,9-13.10 
I - - 
I 
I 
I 

I 
i 
I -k A l l  lirlcs c 

I 
s u r v e y i n g  a 

0 . - -  * -  

-- -. . . 

E, & 0.E. . -- . 





RE: Pnpl;ar 9 3  - 1 - ? D r i l l i n g  -.- 

PERIOD: l t l l  v 1 - -- ---. 
-7- 

- .  

D r i l l i n g  D e t a i l  c/' 

Moving ,  S e t t i n g  Up & T e a r i n g  Down 
v- 

'd Mud & A d d i t i v e s  . 

D e r n o b f l i z a t i o n  b' 

M a t e r i a l s  L e f t  i n  H o l e s  L . .  

M a t e r i a l s  L e f t  i n  H o l e s  - A d j u s t m e n t  d 

A c i d  T e s t i n g  v' 

v'. 

$30,135,6l 

9 G 8 , O f  

36,3. 

995,l;' 

I , G ' i ' G c  5 

( 3 ~ 8 ~ 4  _ 
A - 

* 3gS:?r 
-.-- 
$33,519.3 

l t q .  5 .  $ L / / $ <  - 

. . . --- 

. -- - . .. 

!;e*v.~olLd A + , ~ , > L J I ; ~  - .. . - - -" - 
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I 
I 

I I 
I 
i 
I 

I 
I 
I 
i 
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RE: P o p l a r  93-L-2 D r i l l i n g  
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Utah Nines L t d .  
DATE June 9 / 7 6  

-- - 

l G O O  - 1050 W. Pender JXVOIGE NO. 1682 1 

Vancouver, B . C .  CERTWICATE NO, 

Analyzed for Cu & Mo @ $'1,85 

Zn, Ag & Au @ $6.80 

1 ?-$% Per Month (19%) Per Annum Charged on Overdue Accounts. . . E 
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I?FJOICE 

CklEM EX LABS LTL). 212 I1HOOh+tl4\h AVE.. KOHTII \Ah(.OI.\EIt. 1I.C. b i J  2Cl  TI.II.F:l'IIONE t60t) 9-5.CfrlS 

0 Utah Mines L t d . ,  DATE 3ul.y 16/76  

lGOO - 1050 W. Pender ,  WVOICE NO. 

Vancouver, B .C. CERTIFXCE.TX NO. 37634 t o  37630 

--- 

Analyzed for Cu & 1-10 @ $1.85 
Prepared @ $0.35 

Iri;to~ce A ~ c I ~ ; : J I I ~  . . . - . - - . 











I. 

I 

1 
I 

3 r e p r e s e n  t n  t i o n s  to  Contrilc t o r  concerning t h e  c o n d i t i o n s  t o  he 

i e n c c l ~ n t e r e d  i n  t h e  performance of  the  work. Plo verbal agreement 
I 

or s t a t e m e n t  s h a l l  .at-Eect or  modify arty of the t e r m s  or . % '  , 

I 
p r o v i s i o n s  of t h i s  c o n t r a c t  a n d  no change, a m e n d m e n t ,  or  I 

I 

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

be v a l i d  u n l e s s  reduced t o  w r i t i n g  and s i g n e d  by O w n e r  and 

I Con t rac to r .  
I 

i - 5. LIENS AND CLAIMS: Con t rac to r  s h a l l  d i s c h a r g e  a t  

once a l l  l i e n s ,  c l a i m s ,  s t o p  n o t i c e s ,  o r  a t tachments  which may 

be f i l e d  or l e v i e d  i n  connect ion  wi th  t h e  work done by C o n t r a c t o r  

under t h i s  agreement and s h a l l  pay a l l  t a x e s  l e v i e d  upon 

~ C o n t r a c t o r ,  i t s  employees, equipment, proper ty ,  or o p e r a t i o n s  

and C o n t r a c t o r  s h a l l  ho ld  Ofiner, Owner's proper ty ,  and t h e  

l a n d s  upon which t h e  work c a l l e d  f o r  i n  t h i s  c o n t r a c t  is being 

performed harmless  therefrom. Con t rac to r  s h a l l  pay promptly 

and i n  f u l l  the c l a i m s  o f  a l l  persons ,  f i r m s ,  o r  c o r p o r a t i o n s  

performing labor upon o r  f u r n i s h i n g  equipment, m a t e r i a l s ,  

i s u p p l i e s ,  or  power used in the performance of o r  c o n t r i b u t i n g  

t o  t h e  work d e s c r i b e d  i n  t h i s  agreement. 

Upon complet ion of work under t h i s  agreement, I 
1 -  

C o n t r a c t o r ,  if r e q u i r e d  by Owner, s h a l l  d e l i v e r  t o  t h e  Owner a I 

complete  release of a l l  c l a ims  f o r  t a x e s ,  l i e n s ,  claims, s t o p  

, n o t i c e s ,  or a t t achments  arising o u t  of t h i s  agreement. or receipts 

in f u l l  in l i e u  t h e r e o f  and if r e q u i r e d  in e i t h e r  case, an 

a f f i d a v i t  t h a t ,  t o  C o n t r a c t o r ' s  knowledge, such r e l e a s e s  or  

G r e c e i p t s  i n c l u d e  a l l  l a b o r  and m a t e r i a l  f o r  which a l i e n ,  c l a i m ,  

stop n o t i c e ,  or a t tachment  could  be f i l e d .  

6 .  L I A B I L I T Y  FOR INJURIES AND PROPERTY DAPL4GE: 

C o n t r a c t o r  s h a l l  s ave  harmless  Owner, O.qner's p roper ty ,  and the 

l a n d s  upon which t h e  work c a l l e d  f o r  i n  t h i s  agreement is being 

performed from a l l  l i a b i l i t y  f o r  i n j u r y  t o  o r  d e a t h  of  persons  

and for damage t o  p roper ty  in any way a r i s i n g  o u t  of  Con t rac to r ' s  

performance under  t h i s  agreement. 

I 
I - - -- * -  . . . - -  - 
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. I  t, 

~ 10 
7. PATENT 3IGE:S: C o - t r a c t o r  s h a l l  save h a r m l e s s  

1 

Owner, Owner ' s  p r o p e r t y ,  a n  = k t  l a n d s  upon which the work c a l l e d  
I 

for i n  t h i s  a g r e e m e n t  i s  bsL:.z 3 e r f o r n e d  from any  c l a i m ,  damage 

I 
- - 

I or e x p e n s e  a r i s i n g  o u t  of 57.;. 2cz ion  o r  p r o c e e d i n g  f o r  t h e  
I 
I i n f r i n g e m e n t  or  a l lege2 infr:z;?z%nt of any p a t e n t  a r i s i n g  

o u t  o f  C o n t r a c t o r  ' s  perforz .zr -z2  -2722r t h i s  agreement. 

- 
, 8. PAYMENT: 12 c s z s l C e r a t i o n  o f  t h e  c o v e n a n t s  of t h e  

C o n t r a c t o r  h e r e i n  set f o r t >  rn5  z h e  f u l l  a n d  prompt p e r f o r n a n c e  

o f  t h i s  a g r e e m e n t  by  C o n t r a s z a r ,  Gwner agrees t o  pay t o  

I C o n t r a c t o r  a n d  C o n t r a c k o r  +,rels t o  r e c e i v e  and a c c e p t  a s  full 
I 
I 

c o m p e n s a t i o n  f o r  G o n t r z c t ~ r ' s  2 r r f o r n a n c e  of t h i s  a g r e e m e n t ,  

and also for  a n y  loss or C c : t 5 ~  t o  C o n t r a c t o r  a r i s i n g  o u t  of 

t h i s  a g r e e m e n t  or f r o n  aactl~r: oE the e l e m e n t s  o r  f r o m  u n f o r e s e e n  

d i f C i c u l t i e s  or o b s t r u c t i o z s  >;?Fch may be e n c o u n t e r e d  i n  the 

p e r f o r n a n c e  of the c o n t r a c k ,  2nd for a l l  r i s k s  of every d e s c r i p t i o n  

t o  C o n k r a c t o r  i n  c o n n e c t i o ~  x i t h  t h e  work, t h o s e  sums s e t  f o r t h  

i n  S c h e d u l e  II a t t a c h e d  he rz to  and by t h i s  r e f e r e n c e  i n c o r p o r a t e d  
i.. 

h e r e i n .  

An e s t i m a t e  w i l l  he mads by 0-dner once each - 
- 

c a l e n d a r  month dur iny;  t h z  t?=.oss this agreement  of t h e  amount; 

of work c o m p l e t e d  by  C o n t r z c = s r  d u r i n g  t h e  p r e c e d i n g  c a l e n d a r  

month a n d  Owner w i l l ,  or, or  5 2 f o r e  t h e  l a s t  d a y  of e a c h  ca lendax:  

month,  p a y  to  C o n t r a c t o r  th2 ~ ~ . o u n t s  due u n d e r  t h e  t e r m s  of 
I 

S c h e d u l e  P I  h e r e t o  f o r  s u c k  x o r k  comple ted  by C o n t r a c t o r  d u r i n g  

said p r e c e d i n g  month. S-I. I n s  e s s i n a t e s  and c a l c u l a t i o n s  made by e Owner as t o  t h e  amount of s.-srk c?onelby C o n t r a c t o r  h e r e u n d e r  s h a l l  ~ 
be f i n a l  and  b i n d i n g  c 2 o x  C s ~ - r r z c t o r  and  s h a l l  c o n c l u s i v e l y  

I . - 
e s t a b l i s h  t h e  amount ~f qe-:Qr:: z3na by C o n t r a c t o r  h e r e u n d e r ,  

I 

I 

9 .  BOND: C o x = r z = z 2 r  53311 f u r n i s h  a surety bond in 

f o r m  s a t i s f a c t o r y  t o  C;s:nsr, xFzh a  s u r e t y  approved  by Owner, in 
I 

the? amount of waivze ($  

g u a r a n t e e i n g  t h e  f a i t h r u l  ,rzf~rxance o f  this a g r e e m e n t  by 
I 

I C o n t r a c t o r  a n d  t R e  pa3732z 5: C o ~ k r a c t o r  o f  t h z  c l a i m s  of all 

I 
p e r s o n s ,  firms or e o r ? o r a k i o ? s  p r f o r n i n g  l a b o r  upon or f u r n i s h i n g  

1 ~aterials, equ ipment ,  su22lFns or power u s e d  i n  the performance 

- 66 - *  
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P) 
'W Viorkmen' s Com2ensn t i o n  F u l l  S t a t u t o r y  Compliance 

and Employer ' s  E a c n  person $100,000.00 
1 , i a b i l i t y  Each a c c i d e n t  $300, 000100 

I 

Ko work u n d s r  this s3n t r zc t  s h a l l  be s t a r t e d  u n t i l  

c e r t i f i c a t e s  o f  i n s u r a x c e  c ~ r f o r o i n c  i i i t i . .  t h e  aSove minimum 

r e q u i r e m e n t s  are o b t a i - 1 8  2 ~ 5  sujsitted t o  t h e  Ottner. I n s u r a n c e  

companies  m u s t  be satisfacisry t o  O n e r ,  an2 p o l i c i e s  must 

p r o v i d e  t h a t  t e n  (10) days '  %;+ i t t en  n o t i c e  be g iven  t o  Owner 

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

12. COMPLI,uCE kiIT3 THE L4W: C o n t r a c t o r  and i t s  I 
employees  s h a l l  at a l l  t i i e s  o j s e r v e  and comply w i t h  a l l  statutes, 

o r d i n a n c e s ,  and  r e g u l a t i o n s  oZ any r a t i o n ,  state, p rov ince ,  

m u n i c i p a l i t y  or o t h e r  govarrssctal  a u t h o r i t y  o r  agency having 
I! 
I 
i 

j u r i s d i c t i o n  o v e r  t h e  p l a c e  vhere the  work hereunder  i s  b e i n g  i 
I! 

~! 
c a r r i e d  on.  j 

1 
I 13- PER?YITS: Coxtri?ckor s h a l l  o b t a i n  a l l  permits and 

11 
t l i c e n c e s  n e c e s s a r y  f o r  t h ~  ? s r f o m ~ n c e  of t h i s  c o n t r a c t  and  shall 
I '  

I: - give all n e c e s s a r y  n o t i c e s  a x l  pay a l l  fees r e q u i r e d  by govern- 
1 .  

m e n t a l  agencies o r  by o t h e r  a u t h o r i t i e s  i n  connec t ion  w i t h  t h e  . 

I 

I p e r formance  of this c e n t r a c k .  
I 

14, SUPERINTEXD3:2'?: The C o n t r a c t o r  s h a l l  have a competent  I 

s u p e r i n t e n d e n t ,  s a t i s f a c t o r y  t o  Omer, on t h e  work a t  a l l  tines I 
I 

I w i t h  a u t h o r i t y  t o  act f o r  Coxtractor. The s u p e r i n t e n d e n t  s h a l l  
I 

not  be chazged except w i t h  the  c o n s e n t  o f  Owner u n l e s s  the I 

~1 
I 

s u p e r i n t e n d e n t  ceases to  bo i n  t h e  employ of the C o n t r a c t o r .  
I 

0 15.  CONTRACTOX XOT AGZXT OP O?vNER: I n  t h e  e x e c u t i o n  
I 

I of t h e  work t o  be pe r lo rxeC  5oreunder .  C o n t r a c t o r  s h a l l  operate 

as a n  independent c o n t r a c t o r  +d n o t  a s  an a g e n t  or employee of 

- .  
Owner. C o n t r a c t o r  s5all 3-: Osner ha--less from any  l i a b i l i t y  

which m a y  a r i s e  by reason cf any a c t i o n  or r e p r e s e n t a t i o n  I 
I 

I C o n t r a c t o r ,  i t s  a g e n t s ,  o r  e??loye2s.  
I 

I I 16. NOTICE A:<D ?I\CE 07 PAYZ!Z?lT: A l l  n o t i c e s  to be 
I 

I 
g i v e n  t o  Owner by C o n t r a c t o r  hereundar  s h a l l  be d e l i v e r e d  to I I 

I 
I 

I 
I 
I 

I 
I - 68 - 
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Cr,.lnetr's o f  t i c <  at -- 1 6 0 3  - 1f ) : )O -- - ilc:st -- I1cnder  S t r c ~ c t -  
I - -- -- 

I Vancouver, i3. C.  --- . A n y  n o t i c e  to  be g i v e n  k)y O w n e r  to  
I re 
1 Con t r c l c  t o r  h e r e u n d e r  rncty be cjiven b y  c l e l  i v e r i n g  such rlo t i c e  
1 

p e r s o n a l l y  t o  Con t rac to r  s supgr in tendent  a t  the  job site or ,  

I a t  Owner" o p t i o n ,  s u c h  n o t i c e  may be g i v e n  by depasikiny said. 

n o t i c e  i n  a n y  United States pos t  ot f  ice i n  an envelope,  pcistage 

1 prepaid, and addressed  t o  Contrac tor  a t  256A Simpson Road 

I 
I Richmond, D .  C. . Such n o t i c e  t o  c o n t r a c t o r  s h a l l  bz 
I 

I deemed t o  have been g iven  e i t h e r  upon its d e l i v e r y  t o  C o n t r a c t o r ' s  

s u p e r i n t e n d e n t  o r  by depos i t  i n  s a i d  p o s t  o f f i c e  a s  t h e  case may 

be-  

A l l  moneys payable  t o  Con t rac to r  hereunder shall. 

b e  payab le  a t  Ownerts o f f i c e  i n  Vancouver, B .  @. 

or a t  Owner's o p t i o n  may be mailed t o  Contractor  i n  t h e  manner 

,actor. here inabove  p r e s c r i b e d  Tor t h e  g i v i n g  of n o t i c e  t o  Cont- 

17, ASSIGNMENT: Cont rac to r  w i l l  n o t ,  without the 

p r e v i o u s  w r i t t e n  consent of Omer ,  a s s i g n  t h i s  agreement nor 
I 

s u b c o n t r a c t  any p a r t  o r  p o r t i o n  of t h e  work t o  be performed 

I hereunder  t o  any o t h e r  p a r t y -  I 

J 

L 18. PROTECT1021 007 INFOR24ATION: PYo i a l f  ormation whatso- 

ever r e g a r d i n g  the conduct ,  r ecords ,  or r e s u l t s  of any work 

performed hy Cont rac to r  under t h i s  agreement s h a l l  be given or 

d i s c u s s e d  by Cont rac to r  or any of C o n t r a c t o r ' s  a g e n t s  or 

dnployees i n  any manner t o  or w i t h  any p a r t y  o t h e r  t h a n  t h e  

Owner w i t h o u t  the p r i o r  written consent  of Owner. 
I 

19, SUCCESSORS:  his agreement and each  a n d  every 

provision hereof s h a l l  i n u r e  t o  t h e  b e n e f i t  of and be binding 

e upon t h e  p a r t i e s  h e r e t o  and t h e i r  successors  and a s s i g n s .  

IN WITNESS WHEREOF, t h e  parties h e r e t o  have executed 

t h i s  agreement as  of t h e  date hereinabove s e t  f o r t h .  
- 

I / ,' /5' / 
- .  / c.. 

[ , f7  f . T i n p s  ,r,li7i *flcl ,' 

I 

/'7 
I 

I 

- - ..- -. - -  - - 
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i 

SCl i i ?DUI ,F :  J 

klORi; P2OVISIO: JS  

I ,- 
I 'd 

1, The work i s  t o  c o n s i s t  o f  NQ c o r e  c l r i l l i n g  on t h c  

Campzny's p r o p e r t y  n e a r  l lousto- ,  R . G .  Thp Conkrar . tor  wj.1-1 s u p p l y  

e q u i p m e n t  a n d  c r e w s  t o  o p e r a t e  orke d r i l l i n g  r i g ,  two Ir) h o u r  s h i l i s  . , . 

p e r  d a y  on  t h e  d r i l l  r i q ,  sever? d a y s  a week. 

D r i l l i n g  w i l l  cs:-:??ncc after carnp i s  estabJ.4-shed, by 

Oxner ,  on or a b o u t  J u n e  1 5 ,  i9-+ ' i .  

2 .  Holes w i l l  be d r l l l e d  w i t h  NQ w i r e l i n e .  I n  a l l  i n s t a n c e s ,  

r e a s o n a b l e  c a r e  s h a l l  b e  exsrcised t o  o b t a i n  t h e  r e c o v e r y  o f  a s  h i g h  

a p e r c e n t a g e  o f  core as  t h e  fo r ina t ion  b e i n g  d r i l l e d  w i l l  r e a s o n a b l y  

p e r m i t .  A l l  s u c h  core s h a l l  bs p r o g e r l y  i d e n t i f i e d  i n  correct order 

a n d  p l a c e d  i n  core boxes  p rov iZed  b y  Owner. C o n t r a c t o r  s h a l l  f u r n i s h  

a l o g  o f  e a c h  h o l e  d r i l l e d ,  shotr ing l o c a t i o n  and d e p t h  d r j - 1 1 - 4  a n d / o r  

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

r e c o r d  i s  t o  be s i g n e d  b y  t h e  Z r i l l e r  and w i l l  be u s e d  i n  comput ing  

payment for  work done.  

3.  The l o c a t i o n ,  c2e2th and a n g l e  of e a c h  h o l e  to be d r i l l e d  . 

by C o n t r a c t o r  s h a l l  be specif i z d  b y  t h e  Owner. Maximum d e p t h  o f  any  

hole s h a l l  be a r o u n d  1000 f e e t ,  

N o t w i t h s t a n d i n s  a n y  o t h e r  p r o v i s i o n  of t h i s  a g r e e m e n t ,  

Owner g u a r a n t e e s  t h a t  a  m i n i r a ~  o f  5000 feet  of d r i l l i n g  w i l l  b e  r e q u i r e d  

of C o n t r a c t o r ,  u n d e r  t h i s  a g r e l m e n t ,  b u t  t o t a l  f o o t a g e  may be e x t e n d e d  

I bzyond  t h a t  amount by  m u t u a l  c 3 n s e n t -  

1 4 ,  The Owner s h a l l  check t h e  a n g l e  and  d i r e c t 2 o n  of each 

h o l e  i n  o r d e r  t o  a s s u r e  t h a t  t?e h o l e  i s  b e i n g  s t a r t e d  a t  t h e  r e q u i r e d  
i 
I a n g l e  a n d  i n  t h e  r e q u i r e d  d i r e z t 2 o n .  The C o n t r a c t o r  a s sumes  no  

r e s p o n s i b i l i t y  fo r  a n y  d e v i a t i 9 n  t h a t  may o c c u r  i n  a h o l e  beyond t h e  

collar .  The measurement  o f  a l l  h o l e s  s h a l l  b e  t a k e n  f r o m  t h e  top af 
I c a s i n g ,  or  s t a n d p i p e ,  a s  t h e  casn may be, which s h a l l  be k e p t  a s  close 

1 t o  t h e  o r i g i n a l  c o n t o u r  o f  t h e  ground a s  c i r c u m s t a n c e s  w l l l  p e r m i t .  

I 5 ,  S h o u l d  cavit ies  or l o o s e  and  c a v i n g  m a t e r i a l s ,  o r  o t h e r  

~ a d v e r s e  c o n d i t i o n s  be e n c o u n t e r e d ,  so t h a t  i n  t h e  o p i n i o n  o f  t h e  Owner 

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

may be abandoned ,  a n d  t h e  C o n t r a c t o r  s h a l l  be p a i d  a t  t h e  r a t e s  

2 s p e c i f i e d  i n  S c h e d u l e  11 attached h e r e t o  f o r  t h e  f o o t a g e  a c t u a l l y  

d r i l l e d ,  p r o v i d = A ,  however,  t h a t  t h e  C o n t r a c t o r  s h a l l  n o t  be p a i d  when 
I 

I s a i d  a d v e r s e  c o n d i t i o n s  a re  a direct result of n e g l i g e n c e  on the p a r t  
I of t h e  C o n t r a c t o r .  The C o n t r z c t o r ,  a t  t h e  request of t h e  Owner, w i l l  
-- ------ replace any driller n o t  a c h i e - > i n g  s a t i s f a c t o r y  c o r e  r e c o v e r y .  

~ I 6 The Owner s h a l l  n r o v i d e  main camp f a c i l i t i e s  s u c h  as  
I 
I I 

I d i n i n g  t e n t  and  dry t e n t -  C o - t r a c t o r  s h a l l  p r o v i d e  s l e e p i n g  q u a r t e r s  
I 

I ) for  i ts c r e w s ,  a t  h i s  own e x s s n s e .  
I 

I 
I 7. The C o n t r a c t o r  -.-:ill p r o v i d e  t h e  t r a n s p o r t a t i o n  n e c e s s a r y  
I 

t o  move i t s  equ ipment  and  cre;:s o n  t h e  p r o p e r t y ,  w i t h  t h e  e x c e p t i o n  of * 

I 
I a i r  t r a n s p o r t a t i o n  services w>ich, if r e q u i r e d ,  would be s u p p l i e d  by - 

I 

O w n e r  - 
I 

I 

I I 
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8. The  Owner s h a l l  p rov ide ,  a t  i ts  own e x p e n s e ,  a l l  r i g h t s  

of way t h a t  may be r e q u i r e d  t o  enab le  C o n t r a c t o r  t o  move t o  and froxi,  

and  t o  o p e r a t e  o n ,  t h e  d r i l l  s i tes  s p e c i f i e d  by O w n e r .  C o n t r a c t o r  s h a l l  

be per1~:iLttld t o  fell a n d  c u t  such t i m b e r  as may be r e q u i r e d  j. 

course of t h k  work hereundek upon t h e  p r o p e r t y  c o n t r o l l e d  by 

prov ided ,  however, t h a t  C o n t r a c t o r  s h a l l  comply w i t h  a l l  t h e  terms o f  

Owner's p e r m i t s  a l l owing  such t imber  c u t t i n g .  Owner s h a l l  s a v e  the 

C o n t r a c t o r  ha rmles s  from any assessments  f o r  stumpage. 

9. T h i s  agreement and any d i s p u t e s  a r i s i n g  hereunder  s h a l l  

be i n t e r p r e t e d  and de te rmined  i n  accordance with t h e  l a w s  of t h e  

p r o v i n c e  o f  B r i t i s h  Columbia. 

1 0 ,  During t h e  c o u r s e  of  the  work, t h e  C o n t r a c t o r  a g r e e s  a t  

a l l  t i m e s ,  t o  keep  o p e r a t i o n s  free from accumuLation of w a s t e  m a t e r i a l ,  

r u b b i s h  and garbage ,  and upon complet ion of t h e  work, s h a l l  remove 221 

tools ,  s c a f f o l d i n g s ,  s u r p l u s  mater ia ls  and rubb i sh ,  and l e a v e  premises 

i n  a c l e a n  c o n d i t i o n ,  The C o n t r a c t o r  s h a l l  obse rve  and comply w i t h  all 

a p p l i c a b l e  F e d e r a l  and P r o v i n c i a l  l a w s ,  r e g a l a t i o n s  and o r d e r s  relating 

t o  p r e v e n t i o n  o f  f o r e s t  fires and s a n i t a t i o n ,  

b 

C 
I 

- 

I 

I 

I 

I 

I 

I 

I 
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I ke 
The O w n e r  s h a l l  pay t h e  C o n t r a c t o r  i n  Canadian Funds f o r  ' 

work completed acco rd ing  t o  t h e  fo l lowing  schedule  : 

1. St i r face  D r i l l i n g  

The p r i c e  per f o o t  f o r  c o r e  d r i l l i n g  i n  bedrock ,  f x o m - t h e  

i s u r f a c e ,  s h a l l  be: 

i ~ r i c e / E o o t  (NQ) - 
I 0 - 500 f e e t  $11-21  a  f o o t  
I 
1 500 - 1000 f e e t  $11-93 a f o o t  

2.  Overburden D r i l l i n g  

From 0 t o  25 f e e t  a t  $11-21  a f o o t ;  from 2 5  t o  50 feet a t  
I 

$11.80 a f o o t ;  from 50 t o  100 f e e t  a t  $13.30 a f o o t ;  beyond 100 feet  

a t  F i e l d  C o s t .  

3. F i e l d  C o s t  Def ined 

F i e l d  C o s t  is  d e f i n e d  f o r  t h e  purpose of t h i s  agreement  as 

a l l  d i r e c t  l a b o r ,  i n c l u d i n g  s u p e r v i s i o n ,  a t  $13.00 p e r  man hour ,  d r i l l  
~ and tower  r e n t a l  a t  $9.50 p e r  d r i l l  s h i f t  hour ,  pumps a t  $0 -85  p e r  hour ,  

mud mixer  (when a p p l i c a b l e )  a t  $0.60 p e r  hour ,  t r a c t o r  (when app!..icable) 

a t  $15.00 p e r  h o u r ,  4x4 t r u c k  (when a p p l i c a b l e )  a t  $7.50 per h o u r ,  

p i c k u p  t r u c k  (when a p p l i c a b l e )  a t  $6.50 p e r  hour ,  p l u s  t h e  c o s t  o f  all 

down-the-hole t o o l s  and s u p p l i e s  l o s t  o r  consumed on t h e  F i e l d  C o s t  

p o r t i o n  o f  t h e  work, a t  j ob  s i t e  c o s t  p l u s  15%-  Reaming casing s h a l l  

be done a t  $0.80 p e r  f o o t  reaned  t o  c o v e r  t h e  cost  of wear and tear on 

b c a s i n g .  

4 ,  Cas ing ,  reaming,  cementing and mud c i r c u l a t i o n  o p e r a t i o n s ,  
I 

i n  overburden  or i n  bedrock ,  i f  and  when r e q u i r e d  s h a l l  he  a t  F i e l d  Cos t .  

5. P i p e  or Cas ing  l e f t  i n  h o l e  

Any c a s i n g ,  c a s i n g  shoe  b i t s  o r  p i p e  l e f t  i n  h o l e s  a t  Owner's 

r e q u e s t  s h a l l  be p a i d  f o r  by Owner, a t  cost p l u s  15%. 

6, Standby,  d i p  t e s t i n g  o r  d e l a y  t i m e ,  o r  o t h e r  t i m e  d u r i n g  

which  t h e  C o n t r a c t o r ' s  crews are per forming  s e r v i c e s  f o r  t h e  O w n e r ,  

- no t  o t h e r w i s e  cove red  h e r e i n ,  s h a l l  b e  a t  F i e l d  Cost .  

7. T r a v e l  T i m e  

Should t r a v e l  t i m e  between camp and d r i l l  s i te  exceed one h a l f  
I h o u r  p e r  man per s h i f t ,  t h e  cost o f  such  t r a y e l  t i m e  s h a l l  be f o r  t h e  

I Ownerts  a c c o u n t ,  a t  F i e l d  Cos t  Labor rates. 
8. Water 

I C o n t r a c t o r  w i l l  supnly  2500 f e e t  o f  wa te r  l i n e  w i t h  pumps 
I 

c a p a b l e  o f  300 f o o t  l i f t  a t  no c o s t  t o  t h e  Owner. C o n t r a c t o r  w i l l  

I i n s t a l l  and  remove w a t e r l i n e s  a t  no c o s t  t o  t h e  Owner. 

I 9 .  The above s c h e d u l e s  i n c l u d e  t h e  f i r s t  20-man h o u r s  

s p c n t  moving between h o l e s ,  s e t t i n g  up and t e a r i n g  down. Should such 

moving t i m e  he g r e a t e r ,  t h e n  t h a t  t i m e  o v e r  20 man h o u r s  w i l l  b e  

cha rged  o n  a F i e l d  C o s t  b a s i s .  

Any move o f  equipment and c r e w s  r e q u i r i n g  a i r  t r a n s p o r t a t i o n  

w i - l l  b e  a t  F i e l d  C o s t .  

I 
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10. Tractor Rental - 
P 
"w Contractor will provicle a tractor to assist with moves at 

no cost to the Owner. Tractor rental, when applicable, shall he at 

$15.00 per hour. 

11. Mud - and Additivss - 
If ever required to help penetrate the overburden and/or 

aid in core recovery, would be supplied at cost on job site plus 15%. 

Time spent mixing mud and stabilizing the hole woul-d be charged on a 

Field Cost basis. 

12. Service Vehicles 

Contractor will supply four wheel drive vehicles for service 

vehicles fox its crews, at no cost to Owner. 

13. Camp 

Owner will provide board in its camp for Contractor's crew 

at no cost to Contractor. Contractor will provide sleep tents for 

I its crew- 
14, Mobilization zn2 Demobiliation 

For equipment and crews from Contractor's base of operations 

to truck discharge point, and from truck loading point return, a lump 

sum of $1500,00. If the transport cannot be taken to camp, either for 

, unloading or loading, then the move from truck discharge poink to drill 

camp, and from drill camp to truck loading point shall be at Field 
I Cost. 
> : 15. Core Boxes 

Contractor will supply core boxes, if requested, at $4.55 

per box, lids at $1.50 each. 

16. Cost Escalation 

The Owner will not countenance any cost escalations by the 

Contractor during the life of this contract. 

17. Additional Drilliny 

The Contractor agrees that should the Owner request additional 

drilling, beyond the minimum 5000 feet, that such drilling, up to a ~ total footage of 13,000 feet, will be done at the same rates as 
I detailed above in Schedule 11, 

0 
I 'ueur." 
I 
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