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CHAPTER ONE : INTRODUCTION 

1-1: Locat ion and Access 

The MARN c la ims  a r e  l oca t ed  55 km NNE of Dawson C i t y ,  Yukon, i n  

t h e  Tombstone Mountains, p a r t  of t h e  Og i lv i e  Rs.nge (Fig.  1). They a r e  

l oca t ed  a t  t h e  head of Fireweed Creek, a t r i b u t a r y  of  t h e  Chandindu 

River (Fig.  2)  . 
During t h e  p a s t ,  a cces s  has  been by h e l i c o p t e r  from Dawson Cit.y 

o r  from a debarka t ion  p o i n t  on t h e  Dempster Highway, 29 km t o  t h e  e a s t  

(Fig.  3 ) .  I n  t h e  f u t u r e ,  i f  t h e  p rope r ty  war ran t s  it, equipment could 

be  hauled t o  t h e  p rope r ty  by one o f  two r o u t e s :  

1) Along t h e  TbmbstoneRiver v a l l e y ,  from t h e  Dempster Highway 

t o  t h e  Chandindu River Val ley (35 km) , and then  up t h e  

Chandindu and Fireweed v a l l e y s  (10 km) t o  t h e  proper ty .  

2 )  Along t h e  Ch-andindu River road ,  a d i r t  t r a c k  t h a t  c r o s s e s  

r e l a t i v e l y  f l a t  t e r r a i n  from Dawson C i t y  t o  t h e  Chandindu 

River ,  roughly 15 km south  of  t h e  p rope r ty  (Fig.  3 ) .  

Equipment could then  be hauled up t h e  Chandindu and Fireweed 

Val leys  approximately 16  km t o  t h e  p rope r ty .  

Both r o u t e s  should be r e l a t i v e l y  problem f r e e .  However, t h e r e  may 

be  some o f f i c i a l  o b j e c t i o n s  t o  cons t ruc t ing  a read  a long  t h e  Tombstoce 

River va l l ey .  I n  t h e  p a s t  t h i s  are?. has  been cons idered  a s  a p o t e n t i a l  

s i t e  f o r  a n a t i o n a l  park  and d i s tu rbances  such a s  road c o n s t r u c t i o n  may 

be frowned upon. 

1-2: H i s to ry  of  t h e  Claims 

The o r i g i n a l  MARN 1-8 c la ims  were s taked  by Mattagami Lake Mines 

L t d . ,  J u l y  29 ,  1978. Only a b r ie f  per iod  of e x p l o r a t i o n  was c a r r i e d  o u t  

i n  1978. 
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Following t h e  i n i t i a l  work on t h e  c la ims  (June)  i n  1979, an addi-  

t i o n a l  54 c la ims  were s taked  i n  July-September. 

On June 2 ,  1980, an a d d i t i o n a l  46 c la ims ,  MARN 63-108, were s taked 

and MARN 29 and 30 r e s t aked .  The current.  c la im s t a t u s  d a t a  i s  summarized 

i n  Table 1. Explora t ion  work i n  1980 c o n s i s t e d  o f  g e o l o g i c a l  mapping, 

g r i d  l ayou t ,  geophys ica l  surveys (RADEM, Magnetometer, Crone Shootback) ,  

t r ench ing  and 1005 m of  diamond d r i l l i n g .  A s  w e l l ,  a topographic  survey 

of  t h e  p rope r ty  was undertaken f o r  t h e  company by Hosford, Impey and 

Welter. 

I n  1981 an a d d i t i o n a l  1000 m of  diamond d r i l l i n g  was ccmpleted and 

minor amounts of mapping and tcpographic  surveys undertaken.  

I n  1982 a minor program o f  geo log ica l  mapping was conducted on t h e  

southern  MARN c la ims  and a long  t h e  n o r t h  and e a s t  pe r ime te r s  of t h e  claim 

block.  

1-3: Physiography 

"This  rock i s  s t r o n g l y  j o i n t e d  v e r t i c a l l y  and weathers  i n t o  ru inous  
wedge-shaped r i d g e s ,  surmocnted by l i n e s  of  sha rp  p i n n a c l e s  and l o f t y  
tower-shaped peaks." (McConnell, 1903, p.63) 

The Tombstone Mountains a r e  t r u l y  one of  t h e  most remarkable a r e a s  

of  t h e  C o r d i l l e r a .  Areas unde r l a in  by i n t r u s i v e  rocks  f e a t u r e  extremely 

s t e e p  r e l i e f  averaging 3,000 it. (9CO m )  h igh ,  a r e  n o t  uncommcn i n  t h i s  

a r e a .  The v e r t i c a l  j o i n t i n g  i n  t h e :  rock has  l e d  t o  t h e  development of  

b ranching ,  razorback r i d g e s ,  l a r g e  p innac l e s  resembling hoodoos and l a r g e  

peaks towering above t h e  r i dges .  Cirques and hanging v a l l e y s  a r e  common 

i n  t h i s  t e r r a i n .  Fo r tuna t e ly ,  t h e  MARN c la ims  l i e  a long  t h e  c o n t a c t  of 

t h e  s y e n i t e  wi th  t h e  Pa leozoic  sediments and here  t h e  t e r r a i n  i s  not  a s  

rough, f e a t u r i n g  broader  v a l l e y s  wi th  g e n t l e r  s l o p e s  and i n  sc:me a r e a s ,  

a p l a t e a u  type  topography. 

Th i s  a r e a  was n o t  a f f e c t e d  by c o n t i n e n t a l  g l a c i a t i o n  b u t  was sub- 

j ec t ed  t o  l o c a l  a l p i n e  g l a c i a t i o n .  G l a c i e r s  emanating from tt,e Tombstone 

Mountains t r a v e l l e d  down t h e  Chandindu River  v a l l e y  b u t  appa ren t ly  d id  

n o t  reach  t k e  T i n t i n a  Trench. G l a c i a l  d r i f t  mant les  t h e  lower s lopes  i f i  

t h e  a r e a  up t o  3,500 f t . ( 1 , 0 7 0  m ) ,  however a l l  of  t h e  MARN c la ims  a r e  

above t h i s  e l e v a t i o n ,  ranging from 4,100 f t .  t o  6,600 f t . ( 1 , 2 5 0  m - 2,000m). 



/ TABLE ONE: MARN CLAIMS HISTORY and  STATUS 

I 
/ claim NO. G r a n t  Number Date o f  S t a k i n g  R e c o r d i n g  Date T r a n s f e r  S t a t e  Work E x p i r y  Date*  

1 1-4 YA 31491-94 J u l y  29 ,  1978 August  4 ,  1978 Complqte t o  Noranda J a n u a r y  4 ,  1996 

I 
I 

! 1 5-8 YA 31495-98 J u l y  29 ,  1978 August  4 ,  1978 Comple te  t o  Noranda J a n u a r y  4 ,  1999 

I 
August  1, 1979 August  1 4 ,  1979 

#9-13,15:  J a n . 4 ,  1995 
Complete t o  Mat tagami  

#14,  1 6 :  Aug. 14 ,1991 

I 1 17-20 j YA 47164-67 A s g u s t  1, 1979  August  1 4 ,  1979 Comple te  t o  Mattagami J a n u a r y  4 ,  1992 
I 

21-24 j YA 47600-03 September  7 ,  1979 Sep tember  1 0 ,  1979  Comple te  t o  Noranda J a n u a r y  4 ,  1992 

- - 

25-28 YA 47168-71 August  1, 1979 August  1 4 ,  1979 Comple te  t o  Mat tagami  J a n u a r y  4 ,  1992 

29-30 YA 50039-40 J u n e  2 ,  1980 J u n e  11, 1980  Comple te  t o  Mattag?-mi J a n u a r y  4 ,  1990 

J u l y  31 ,  1979 August  1 4 ,  1979 
#31,32:  J a n . 4 ,  1992 

Comple te  t o  Noranda 
#33 ,34 :  J a n . 4 ,  1 9 9 1  

35-36 YA 47176-77 J u l y  3 1 ,  1979 August  1 4 ,  1979 Comple te  t o  Ncxanda J a n u a r y  4 ,  1995 

37-38 YA 47575-76 September  7 ,  1979 Sep tember  1 0 ,  1979 Comple te  t o  Noranda J a n u a r y  4 ,  1992 

39-46 YA 47265-72 August  1 7 ,  1979 N j A  Comple te  t o   nor^ nda J a n u a r y  4 ,  1988 

1 47-48 
YA 47577-78 September  7 ,  1979 September  1 0 ,  1979  Comple te  t c  Noranda J a n u a r y  4 ,  1992 

I * E x p i r y  d a t e s  assumes  a c c e p t a n c e  o f  t h e  work f i l e d  i n  t h i s  r e p o r t .  



TABLE ONE: Continued 

Claim No. Grant Number Date of  S tak ing  Recording Date T rans fe r  S t a t e  Work Expiry Date* 

49-56 / YA 47273-80 August 24, 1979 N/A Complete t o  Noranda January 4,  1988 

- 

57-62 YA 47643-48 September 16 ,  1979 September 18 ,  1979 Lapsed Lapsed 

63-66 YA 50041 June 2,  1980 June 11, 1980 Complete t o  Mattagami Lapsed 

67-75 YA 50045-53 June 2,  1980 June 11, 1980 Complete t o  Mattagami January 4 ,  1987 

76-96 YA 50054-74 June 2 ,  1980 June 11, 1980 Complete t o  Mattagami Lapsed 

97-104 YA 50075-82 June 2,  1980 June 11, 1980 Complete t o  Mattagami January 4 ,  1987 

105-106 YA 50083-84 June 2,  1980 June 11, 198'2 Complete t o  Mattagami January 4 ,  1988 

- -  ~~ 

107-lo€! YA 50085-86 June 2 ,  1980 June 11, 1980 Complete t o  Mattagami January 4 ,  1989 

- -- 

* Expiry d a t e s  assumes acceptance of  t h e  work f i l e d  i n  t h i s  r e p o r t  



1-4: 1983 Work Program 

During the summer of 1983, 13  BQ diamond d r i l l  ho l e s  t o t a l l i n g  

1616.87 m were completed. Eleven ho le s  numbered M-83-25 t o  M-83-35 were 

d r i l l e d  i n  t h e  Mini-Grid a r e a  (claim no. M A W  4 )  and succeeded i n  de l in -  

e a t i n g  t h i s  o r e  zone. Holes M-83-36 and 37 were d r i l l e d  along t h e  south  

s i d e  of t h e  d i o r i t e  s i l l  on c la im number MELRN 8 i n  a succes s fu l  a t tempt  

t o  i n t e r s e c t  t h e  TAHKANDIT l imestone beneath it (Map 1). 

No new geo log ica l  mapping o r  o t h e r  types  of  work were performed 

by company personnel.  Hc.wel7er, a s s i s t a n c e  was provided t o  M i s s  I sobe l  

Brown, a graduate  s tuden t  a t  t h e  Univers i ty  of A lbe r t a ,  who i s  studying 

t h e  d e p o s i t  a s  t h e  t o p i c  of  h e r  M.Sc. t h e s i s .  The f i r m  of Hosford, Impey 

and Welter was r e t a i n e d  t o  survey a l l  d r i l l  ho l e  l o c a t i o n s  i n  t h e  Mini- 

Grid a r e a  a s  we l l  a s  ho le s  M-83-36 and 37. 



CHAPTER TWO: GEOLOGY 

2-1: General Geologx 

The geology o f  t h e  c l a i m s  has  been d i scus sed  p rev ious ly  i n  numer- 

ous  assessment r e p o r t s  (Biczok 1979; Biczok 1980; B i c z ~ k  and Kemp 1981; 

Biczok 1981; Biczok 1982) ,  and no new obse rva t ions  a r e  p re sen t ed  i n  t h i s  

r e p o r t .  The gene ra l  geology i s  dep ic t ed  i n  F ig .  4. 

B r i e f l y ,  t h e  c l a ims  cover  t h e  c o n t a c t  o f  t h e  Cre taceous ,  Mt-Brenner 

s tock  ( d i o r i t e  t o  q u a r t z  monzonite) wi th  s e v e r a l  sedimentary formations:  

1) The Ordovic ian-Si lur ian  Road River  Formation which c o n s i s t s  

l a r g e s l y  o f  b l ack  c h e r t  and c h e r t y  s h a l e s ;  

2) The Devonian "Black C l a s t i c "  Formation comprised mainly of 

b lack  s h a l e ;  

3 )  The Permian Tahkandi t  Limestone; 

4 )  The J u r a s s i c  "Lower S c h i s t "  Formation, a  sequence of q u a r t z i t e  

and s l a t e ;  

5)  The Cretaceous,  Keno H i l l  Qua r t z i t e .  

Throughout most o f  t h e  c l a i m s  t h e  s t r a t a  s t r i k e  roughly north-south 

and d i p  t o  t h e  e a s t  a t  a shal low angle .  Within t h e  no r the rn  c la ims  how- 

eve r ,  t h e  s t r a t a  curve t o  t h e  n o r t h e a s t ,  e v e n t u a l l y  t r e n d i n g  east-west  

s e v e r a l  k i lometers  n o r t h e a s t  of  t h e  c la ims .  I n t e r p r e t i n g  t h e  geology i s  

made more d i f f i c u l t  by t h e  s i m i l a r i t i e s  between s e v e r a l  u n i t s ,  e s p e c i a l l y  

s i n c e  they have been sub jec t ed  t o  c o n t a c t  metamorphism. 

A l a r g e  d i o r i t e  s i l l  800 m wide ex tends  northwest  from t h e  M t .  Brenner 

s tock  and i n t r u d e s  t h e  metasediments a t  a  sl i g h t l y  unconformable angle .  

Skarn mine ra l i za t i on  i s  developed a long ,  and beneath,  t h e  margins of t h i s  

s i l l .  

2-2: De ta i l ed  Geology 

I n  t h e  northernmost c la ims  (no r th  o f  Lake S c o v i l l e ) ,  t h e  s t r u c t u r a l  

geology becomes f a i r l y  complex. South of  t h e  s i l l ,  the: s t r a t a  t r end  t o  
0 

t h e  n o r t h e a s t  and d i p  f a i r l y  s t e e p l y  (approximately 45, ) t o  t h e  sou theas t .  

S ince  t h e  Lower S c h i s t  u n i t  o v e r l i e s  t h e  Tahkandi t  Limestone, i t  is i n  con- 

t a c t  w i th  t h e  M t .  Brenner s tock .  However, t h e  n o r t h  of  t h e  s i l 1 , t h e  Tah- 

k a n d i t  Limestone t r e n d s  t o  t h e  nor thwes t  and d i p s  t o  t h e  scuthwest  a t  a  
0 

shal low angle(25-28 ) .  Therefore ,  t h e  underldying Devonian "b lack  c l . a s t i c s "  
1 
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may be c l o s e s t  t o  t h e  s t o c k ,  n o t  t h e  Lower S c h i s t ,  a s  dep i c t ed  by prev ious  

workers (L. Green, 1961; D. Tempelman-Kluit, 1969) .  



CHAPTER THREE : DRILLING 

3-1: In t roduc t ion  

The major i ty  of  t h e  1983 d r i l l i n g  program was designed t o  d e l i n e a t e  

t h e  "Mini-Grid" o r e  zone on t h e  no r th  s i d e  of t h e  d i o r i t e  s i l l .  I n  1980 

and 1981, 14 holes  were d r i l l e d  i n  t h i s  a r e a  and succeeded i n  d e f i n i n g  the  

boundaries of t h e  skarn zone a c r o s s  an  85 m wjdth f o r  a s t r i k e  l eng th  of 

approximately 110 m (Fig. 5 ) .  The zcne s t r i k e s  120°, d i p s  from 15-30° SW. 

and crops o u t  a t  i t ' s  e a s t e r n  l i m i t  i n  Trenches 1 and 2. The nor thern  

edge marks t h e  l i m i t  o f  t h e  hydrothermal s k a r n i f i c a t i o n  f r o n t ,  whereas t h e  

southern l i m i t  i s  def ined  by t h e  i n t e r s e c t i o n  of  t h e  two s u b p a r a l l e l  d io r -  

i t e  s i l ls  which occur immediately above and s l i g h t l y  below t h e  o r e  zone. 

The north-west end of t h e  zone remained open a f t e r  t h e  1980-81 d r i l l i n g  

and was t h e  focus of t h e  1983 program. 

D r i l l i n g  i n  t h e  Mini-Grid zone i s  extremely d i f f i c u l t ,  and conse- 

quent ly  expensive, f o r  a number of reasons.  The n e a r e s t  water  source is  

1200 m away and 450-600 m below t h e  e l e v a t i o n  of t he  d r i l l  set-ups.  Con- 

sequent ly  high-pressure d r i l l  hose and m u l t i p l e  pumping s t . a t i ons  a r e  re -  

qu i red .  The ground i s  l o c a l l y  q u i t e  f r a c t u r e d  and t h e r e f o r e  water  r e t u r n  

is  non-exis tant .  This  can be a major problem i n  co ld  weather due t o  t h e  

severe  permafrost  which ex tends  a t  l e a s t  100-150 m below s1:rface. To 

overcome t h e  permafrost  one mcst use  s a l t  i n  t h e  d r i l l i n g  water  and/or 

h e a t  t h e  water ,however , these techniques  a r e  of l i m i t e d  use  s i n c e  t h e  water 

d r a i n s  away through t h e  f r a c t u r e d  ground. The s u r f a c e  of  t h e  ground above 
0 

the  Mini-Grid zone c o n s i s t s  of  a 35-50 s l o p e  covered wi th  h igh ly  uns tab le  

d i o r i t e  boulders  commonly ranging  from 2-8 m i n  length .  Prepar ing  d r i l l  

pads i s  t h e r e f o r e  q u i t e  expensive and d i f f i c u l t .  Because of t h i s , o n l y  2 

pads were b u i l t  i n  1983 and t h e  d r i l l h o l e s  were "fanned out ' '  from t h e s e ,  

even though s e v e r a l  ho le s  would be d r i l l e d  somewhat downdip. 

3-2: Resul t s  

Ind iv idua l  d r i l l  l o g s  a r e  presented  i n  Appendix One. Cross-sect ions 

of i nd iv idua l  ho les  a s  w e l l  a s  s e v e r a l  composite s e c t i o n s  a r e  presented i n  

Figs.  6-9. 

Generally t h e  width and th i ckness  of t h e  Mini-Grid zone has remained 



f a i r l y  uniform t o  t h e  nor thwes t ,  however, t h e  i n t e r s e c t i o n  of t h e  upper 

and b a s a l  s i l ls  curves t o  t h e  no r th  c u t t i n g  o f f  the zone. A small  a r e a  

remains open (Fig. 5 ) ,  however, t he  grade and th i ckness  of mine ra l i za t ion  

decreases  markedly i n  t h i s  d i r e c t i o n .  I n  addi t ior , ,  any ex tens ion  of  t he  

o r e  zone i n  t h i s  d i r e c t i o n  would be exposed on a  s t e e p  c l i f f  f a c e  and t h i s  

is  no t  t h e  case .  

The middle s i l l  which appears  t o  have a c t e d  a s  a  cap  rock t o  t h e  

minera l iz ing  s o l u t i o n s  d i e s  o u t  t o  t h e  northwest .  I n  apparent  response 

t o  t h i s ,  t h e  o r e  zone has become somewhat more d i f f u e e .  General ly  miner- 

a l i z a t i o n  occurs  over a g r e a t e r  t h i ckness  b u t  i s  of  a  lower grade.  

Holes M-83-36 and 37 were d r i l l e d  along t h e  south  margin of t h e  

d i o r i t e  s i l l  i n  an e f f o r t  t o  i n t e r s e c t  t he  Tahkandit  Limestone beceath 

it. Hole 36 was terminated due t o  a  d e t e r i o r a t i o n  i n  t h e  set-up,  however, 

ho le  37 i n t e r s e c t e d  t h e  l imestone a t  t h e  p red ic t ed  depth  (about  230 m ) .  

The l imestone i s  s k a r n i f i e d  t o  a bar ren  d iops ide-garne t  assemblage, typ- 

i c a l  of a  con tac t  metamorphic skarn.  There i s  no evidence of  hydrothermal- 

a c t i v i t y  and it i s  doub t fu l  t h ~ i t  t h i s  type  of skarn  could con ta in  economic 

m i n e r a l i z s t i c n  i n  this a rea .  



CHAPTER FOUR: CONCLUSIONS AND RECOMMENDATIONS 

The 1983 drilling program on the Mini-Grid zone succeeded in doub- 

ling the previously known reserves. However, this is still not enough to 

be economically viable at current metal prices. Drilling through the 

south side of the sill succeeded in intersecting garnet-diopside skarn 

which was unfortunately barren. This type of contact metamorphic skarn 

mineralization is completely distinct from the hydrothermal skarn of the 

Mini-Grid and offers little hope of containing economic grades. 

No further work is recommended on the MARN claims as long as gold 

prices remain low. 

Respectfully Submitted, 

Johr; Biczok 
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STATEMENT OF OUALIFICATIONS 

I ,  John B i c z o k ,  o f  t h e  C i t y  o f  Whi tehorse,  i n  t h e  Yukon 

T e r r i t o r y ,  do he reby  c e r t i f y  : 

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

Company, L i m i t e d  (No Persona l  L i a b i l i t y )  s i n c e  October 1, 1982, 

and by  Mattagami Lake E x p l o r a t i o n  L i m i t e d  (NO Personal  L i a b i l i t y )  

(a  Noranda s u b s i d i a r y )  f o r  t h r e e  y e a r s  p rev ious  t o  t h a t  d a t e ;  

THAT I am a  g radua te  o f  Lakehead U n i v e r s i t y  i n  Thunder Bay, 

O n t a r i o ,  w i t h  an Honours B a c h e l o r  o f  Science Degree i n  Geology; 

THAT I am c u r r e n t l y  c o m p l e t i n g  a  Master  o f  Science Degree i n  

Geology w i t h  t h e  U n i v e r s i t y  o f  Man i toba ;  

THAT I am a  member o f  t h e  G e o l o g i c a l  A s s o c i a t i o n  o f  Canada, 

and t h e  Canadian I n s t i t u t e  o f  M i n i n g  and M e t a l l u r g y ;  

THAT I s u p e r v i s e d  t h e  work d e s c r i b e d  i n  t h i s  r e p o r t .  ++ 
n  L. Biczok 

D i s t r i c t  G e o l o g i s t  
Noranda E x p l o r a t i o n  Co. L t d .  (N.P.L.) 



MARN. 1983 

STATEMENT OF COSTS 

Helicopter  Charter  
Helicopter Fuel Costs 

Helicopter  To ta l  $ 92,489.00 

D r i l l i n g  Contract Charges $ 70,109.67 
D r i l l i n g  Fuel Charges 2,790.60 
D r i l l i n g  S a l t  Charges 1,900.60 
Miscellaneous 775.66 
D r i l l  Pad Preparat ion (Contractor Fees) 6,380.00 

D r i l l i n g  Contractor  To ta l  $ 81,956.53 

Vehicle Rental 
Vehicle Operations 

Camp Supplies: 
Groceries 
Lumber and Hardware 

Expediting 
Radio Rentals 
Elec t ronic  Level Rental 
Surveying (Contrac tor ' s  Fees) 
Fre ight  
Assays 
Wages (2 geo log i s t s ,  1 cook, 1 pump tender)  
Miscellaneous 
Travel and Hotels 
Report Writing & Technical S tudies  
Draft ing 

GRAND TOTAL 



A P P E N D I X  O N E  

DRILL LOGS 



NORANDA EXPLORATION COMPANY LTD. 

FIELD SURVEYED 
PI0perty MARY ! Snt* JUNE 24 ,  1983 CO-ORDINATES CO-ORDINATES DIP TESTS I NTS 116 B/7 

Finished ,,, ,,, ls83 Lot. 15, 928 N 1 7,153,558 
Depth Bwring Dip Depth Bearing Dip Project no. 515 



NWANDA EXPLORATION COMPANY LTD. MAPN PROPERTY.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HOLE NO. ... &;@.?:?.?. . . 

I I 90 CPpmlloDm) 
71.66 - 52.38: m t t l e d  d a r k  t o  l i q h t  q r e e n  a c t i n o l i t e -  3 - 4% cp 1 59006 71.66 72.38 i 0.72 0.22 2.5 0.75 

d i o p s i d e  s k a r n  w i t h  minor h e m a t i t e  s p o t s  and I 1 I 
('9 

I 
; 1 

L I I I t 
rn. F-le 4 - 5% CD i m 7  7 7 7 ~  7 7 7 7  ! n ~ 4 I n s n  1 7 0  7 7  I F .  I 

abundant h e m a t i t e  o n  f r a c t u r e s ,  numerous - 
c a l c l t e v e l n l e t s .  I I 1 

c o n d o m e r a t e .  I 1 I I I I I 
84.99 - R6.031 2/3 i s  h - m a t l t e s t o n e  1 . . .- 

o v i s i b l e  I ~ 9 0 2 4  I 8L99 ! 8 6 9 8  i 1.09 I 0.35 I 0.8 I uo I 7 I 
~ 7 t h  local 113 1s c l ~ a n  ! I I 



NORANDA EXPLORATION COMPANY LTD. 

FIELD SURVEYED 
PI0perty MARY ! Snt* JUNE 24 ,  1983 CO-ORDINATES CO-ORDINATES DIP TESTS I NTS 116 B/7 

Finished ,,, ,,, ls83 Lot. 15, 928 N 1 7,153,558 
Depth Bwring Dip Depth Bearing Dip Project no. 515 



NORANDA EXPLORATION COMPANY LTD. 



NORANDA EXPLORATION COMPANY LTD. Property . . . . . . . . . . MAW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Hole no. .... k??.:?P. ..........-.... sheet ..  of... of...^ .... 
METRES 96 Gmphic "/. METRES ASSAYS ampk DESCRIPTION Of  UNITS 

From To Rec~vay LW Minwlizotion "0. From I lLnpO ( E ~ ) J ( ~ %  I & b i  ItFpmil 
74.46 75.39 

75.39 78.63 

a t  45- t o  C.A. I I I I 
77.56 - 78.63: Friable  limestone with moderate a l t e r -  Trace mal. 159039 ( 77.56 1 78.63 1.07 6.100 16.5 2,400 114 

a t ion  t o  clay and hematite. Trace malachite. 1 
i 

i 
I I 

'PI,I, DIORITE 
I I 
I 

Equiqranular coarse-qrained b i o t i t e  d i o r i t e .  15 - 20% 1 I 
b i o t i t e ,  r e s t  i s  l a rqe lv  plaqioclase.  Local ~ a u c i t v  of 
b i o t i t e  produces a patchv appearance typ ica l  of the 1 ! ! 
basal  sill. I I I I I I 1 1 I I 
78.6 - 89.3: Poor recoverv due t o  blockv nature.  l o c a l  1 59040 78.63 1 80.16 1 1.53 13.300 1 3.1 11.500 1 6 1 

f a u l t  qouqe. Heaw a l t e r a t i o n  of fe ldspar  to  I I I ! I I I I 



NORANDA EXPLORATION COMPANY LTD. 

Property 
MARN 

Hole no. 

Bearing 0180 

1 1 FIELD 
CO-ORDINATES Storted 

- 
Dip- Collor - 4 5 ~  

SURVEYED 
CO-ORDINATES DIP TESTS I NTS 116 B[7 

Finished 

Length 115.2 

Core sue 
0 I Ek 1,902 

L0t.15,928 N 

DeP-lo, 343 . 
E lev. 

1919.6 

Lot. 7,153,558 N 

Dep. 605.845 

Sheet 1 of 2 

From I 
DESCRIPTION OF UNITS 

% 
Minemlizotion 

Gmphic 
Log 

METRES 

T~ 

Depth 

Sample 
"0. 

% 
Recovery 

METRES I ASSAYS 

Beoring 

Length From To 

Dip Depth Beor~nq Dip Project no. 915 

Logged by R.Kemp 



NORANDA EXPLORATION COMPANY LTD. Property ........ ma.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Hole no. ....... !rE!:.?l ............. Sheet ... ?....of....?... 
t 

METRES % Graphic % METRES I ASSAYS sample DESCRIPTION OF UNITS 
From To Re- Minemlizotion "a From To Lenqth I 

84.7 115.2 

115.2 



NORANDA EXPLORATION COMPANY LTD. 

property ,, J U ~ Y  6 ,  1983 
FIELD SURVEYED 

CO-ORDINATES CO-ORDINATES DIP TESTS NTS 116 B/7 

U.T.M. 
Hole no. M-83-28 Finished ~ u l y  9 ,  1983 Lot. 15,928 N Depth Beor~ng Dip Depth Beoring 7,153,558 N Dip Project no. 915 

- 
Bearing 1980 Length 1 0 9 . 1  rn Dep' 10,343 E Dep. 605,945 N Logged by R.  Kemp 

Dip - Coltor -70 Core sue BQ € 1 ~ .  1,902 E k .  1919.6 Sheet of 

METRES % Gmphic 70 METRES I ASSAYS Sample 
T~ Recovery Log 

DESCRIPTION OF UNrS  
From 1 Minemliuotion "0. 

I L 45- t o  C.A. I I I 1 I I I I I f 



NORANDA EXPLORATK)N COMPANY LTD. Property . .. . . . ... ...... MARN .. . . ......... . ... ....... ..... .. . .. . . ... Hob no. ............................. M-83-28 shed .. ?.....of ..... ?.. 

METRES 36 Graphic 46 METRES 1 ASSAYS So+ DESCRIPTION OF UNITS 
Minwlizotion nO- F r m  I To I ~enqth Icu(%) I A9 I Au I w I 



NORANDA EXPLORATION COMPANY LTD. 

Property MARN Storted 
FIELD SURVEYED 

CO-ORDINATES CO -ORDINATES DIP TESTS NTS 116 ,/7 

Finished U.T.M. 
Hole no. M-83-29 Lot. 15,948 N 7,153,577 Depth Bearing Dip Depth Bearing Dip Project no. 915 

Bearing vertical Length 115.5 Dep. 10,330 E Dep. 605,822 R. Kemp 

I Dip - Collor I I I core w e  BO ( Elev. 1922.7 1 €lev 1940.6 1 1 1  [ ] s h e e t  
I I I I I I I I I 

70 Sompk METRES I ASSAYS 
DESCRIPTION OF UNITS 

Minemlizotion ". From 
CU Ag AU W I To l L m g t h I ( % \  / ( D D ~ )  l 1nnhll)nnm) l 



NORANDA EXPLORATION COMPANY LTD. 

B I O T I T E  DIORITE 
c . r r F m e d i u m - o r a i n e d . ~ t  70-7-  

b i e r i r - e s ~ ~ a - ~  

NTS 116 ./7 

Project "0. 915 

Logged by .. a,, 
Dip - Collar -450 

JURASSIC S C H I S T  
Generallv f i n e - s r ; a - m  
q u a r t z i t e .  A b u n d a n t U  . . 

57.3:  Disseminated Pv and Hem. 
62.18 - 64.62: Pervas ive  cgv a l t e r a t i o ~  fractme- 

common a t  t h e  base  

Property MARN 

Hole no. M-83-30 

Bearing 

Storied J U ~ Y  1 

Finished J U ~ Y  6 

Length 98.45  

Core sue 
BQ I Ek 1,922.7  1 Eln 1940.6 I 

FIELD 
CO-ORDINATES 

k t .  15,948 N 

D e ~ .  10.330 E 

Sheet 1 of 1 

SURVEYED 
CO-ORDINATES 

Lot. 7,153,577 

D e ~ .  605,822 

DIP TESTS 

ASSAYS 

Depth 

METRES 

I lo 
From 

METRES 
CU 

( a )  

Depth 

DESCRIPTION OF UNITS From 

Beoring 

% 
Recovery A9 

( P P ~ )  

Bearing Dip 

=Yo 
Minerolizotion 

Gmphic 
Log To 

Dip 

Somple 
"a Lmgth A" 

(ppb) ( p p )  



NORANDA EXPLORATION COMPANY LTD. 

84.83 - 85.27: TOD 1 5  c m  is barrenauartzite. rest is  

Otz-CD-Po s k a r n  with hematite 0t7 

Property MAm 

Hole no. M-83-31 

Bearing 

~ i p  - ~ol lor  -70° Core size BP 1,922.7  Elev. 1940.6 Sheet 1 of 

METRES 96 Gmphic % Sompk METRES ASSAYS 

I T~ 
Recovery Lo9 

DESCRIPTION OF UNKS 
From M~oemlizotion "0. From To Length CU I Ag I I 

1%) (pw) (ppb) (ppm) 
I I I I I I I I 7 

~ u l y  1 9 ,  198.7 

Finished J U ~ Y  21,  1983 

L ~ ~ o ~  112.17 

F l  ELD 
CO-ORDINATES 

Lot. 15,948 N 

Dep. 10.330 E 

SURVEYED 
M-ORDINATES 

U.T.M. 
Lot. 7,153,577 

Dep. 605,822 

4 

NTS no. 116 B/7 

Project no, 9 1 s  

~ o g g e d  by :: Ezok 

DIP TESTS 

Depth Beorin9 Dip Depth Bcoring Dip 



NORANDA MPUFUTION COMPANY LTD. Pr~perty ........Y!%. .. . . . . . . . . . . . . . . . . .. . .. . .. .. . .. . . . ... . . Hole no. ............................. M-83-31 s o a t  ...? .... of....?... 
METRES 4h Gmphic 96 Sam* - METRES DESCRIPTION OF UNITS 

ASSAE 

From 1 To Re- Log Miierulimtion "a F r m  TO ~ e n p m  CU A 9  A u  W 

I 
(%) (pprn) (ppb) (o~rnl 



NORANLlA EXPLORATION COMPANY LTD. 

StOrkd July 21 
Fl ELD SURVEYED 

CO-ORDINATES CO-ORDINATES DIP TESTS 
I 

)+& no. M-83-32 Finished July 23  LO^. 15,948 N U.T.M. 
Lot- 7,153,577 Depth Bearing Dip Depth Bmring Dip 

Beoring ole0 Length 97.8 m Dep. 10,330 E Dep. 605,822 97.8 
-50° 

Dip-Wbr -480 Con sire Bo Ekv. 1 Q.. 7 Ekv. 1940.6 

NTS no- 116 B/7 

Rojeci no. 915 

R. Kemp 

Sheet of 



NUKANUA tXPLOttA I ION COMPANY LID. 

Hok m. M-83-33 Finished ~ u l y  26 

boring 19a0 Length 140.2 

DESCRIPTION OF UNITS Somple 
METRES I ASSAYS 

l M i m ~ o + i c m  1 1 From To ~ a p t h  I I I 



WKANUA tXPLOKA I ION COMPANY LTU. 

prope* mm 

I I I 1 1 I I I I I 
METRES % Gmphic '/o METRES I ASSAYS Sarnpk 

To RW*)*~Y Log 
DESCRIPTION OF UNITS 

From I Minemluation From To Lmgth 

Hda "-83-34 

Bearing 3080 

Dip - Collar -500 

slortd J u l y  23 
FIELD SURVEYED 

CO-ORDINATES 

J u l y  30 

Length 156.6 

Core i e  BQ 

CO - ORDINATES DIP TESTS I NTS 116 ~ / 7  
I I 

Lot. 15,948 N 

Dep. 10,330 E 

Ekv. 1922.7 

Lot. U.T.M. 
7,153,577 

D s ~ -  605,822 

Elev. 1940.6 

Depth Bearing Dip W t h  Beorin9 Dip Project no. 915 

R. K m p  

Sheat 1 of 1 



NOUANOA EXPLORATION COMPANY LTD. 

w r b  MARN 

Hok "-83-35 

&a* 330C 

Dip- Cdlar 

METRES % Gmphlc Ye Sompk METRES ASSAYS 

TO R m r Y  
DESCRIPTION OF UNITS 

From Mtnerolizotm no- From To I Lqth Cu Ag Au 
( )  I (pprni I lppbl I (:mi I 

\ 

7 n - 0 

i I 

July 30 

Finished Aug~st 2 

Length 124.36 

Con sue BQ 

FIELD 
CO-ORDINATES 

Lot- 15,948 N 

Oep. 10,330 E 

Ekv. 1922.7 

SURVEYED 
CO -ORDINATES 

V.T.M. 
7,153,577 

Dep' 605,822 

Elm. 1940.6 

a 

NTS no. 116 817 

Rojett no. g15 

Logged by J. Blczok 

Sheet 1 of 2 

DIP TESTS 

Depth k n n g  Div Depth B C O ~ ~ Q  DIP 



equiqranular, massive. 

BIOTITE DIORITE 1 I 1 1 1 1 1 I I / 
I I 



NORANDA EXPLORATION COMPANY LTD. 

Dip - Collar -80° Core sue BQ Elev. Elev. 1505.7 I Sheet 1 of 1 

METRES % Gmphic % Sample METRES ASSAYS 

T~ Recovery Log 
DESCRIPTION OF UNITS 

From 1 M~nemlizotion 
no. From To Length 

- 

Hole no. M-83-36 

Bearing 3 2 0 ~  

Finished ~ u g u s t  15 ,  1983 

Length 86.28 

Lot. 

Dep. 

Lot. 7 , 1 5 2 , 6 3 ~ 1 ~ . ~ . ~ '  

D~P-606.  060 

Depth Bearing Dip 

I 

i 

Depth Bearing Dip Project no. 915 

by J. Biczok 



NUKANUA tXPLOWA I ION GOMPANY LTD. 

- 

P W m  MARN 
FIELD Sbticd August 16 ,  1983 C O - ~ D ~ ~ A ~ ~ ~  

SURVEYED 
CO-ORDINATES DIP TESTS NTS no. 116 B/7 

Hda no. M-83-37 Finished ~~~~~t 21, 1983 Lot. ~ t p t h  Bearing Lot. 7,152,580 
U-T.M- Dip Depth Bcoring Dip Project no. 915 

Bee* 3200 243.23 &P. Dep- 606,077 Logged by J.  Biczok 
- - 

Dip-Cdkr -80° Con size BQ Ekv. Elev. 1494.7 I Sheet 1 of 2 

METRES O/o Gmphic % Sompk METRES 1 ASSAYS 
DESCRIPTION OF UNITS 

From I Minemlirotion From To ~mqth 1 



NORANDA EXPLMiATlON COMPANY LTD. property . . . . . . . . . . . . . .m.. . . . . . . . . .. . . . . . . . . . .. . . . . . . . . .. .. H O I ~  no. .. ... ~:9.3.~;17 .............. ..L..of.-A. 
METRES "1. Graphic "/. I A S S m  s o w  METRES 

DESCRIPTION OF UNITS 
Frm Minwlizotion "0- F r a  I To Length I 

I 1 



NORANDA EXPLORATION COMPANY LTD. 

Property MARN 

Hole no. DDH-M-85-1 

Beor~ng 

DIP - Collor v e r t i c a l  con Ek. € 1 ~ .  NQ 71.67 m 
BQ 71.67 m EOH Sheet 1 of 4 

- 
METRES % Gmphtc % 'Sompk . ASSAYS I METRES 

From TO Recovery Log M~nemlizotm 1 nono. From To ~ength P* PPm PFo Ppln ppm 
DESCRIPTION OF UNITS 

Au A q  Cu/Zn PblW h / A s  
n OVERBURDEN: Boulders o f  Hornblende P l a g m c l a s e  D l o r i t e .  I 

Sand l a y e r  near bottom o f  l a y e r .  I 
" 

Started Sept .  12,  1985 

Fin~shtd S e p t .  23.  1985 

Length 380.34 m 

FIELD 
CO-ORDINATES 

 LO^. 1 2 1 9 2 . 3 ~  

D ~ P  9 3 5 5 . 7 ~  

SURVEYED 
CO -ORDINATES 

LO t. 

Dep. 

NTS no. 116 BIT, 10' 

Project no. 619 

Logged by A.C. Eunson 

DIP TESTS 

Depth Baonng Dip Daplh B-rmg DIP 



NORANDA EXPLORATION COMPANY LTD. Property . ... . .... . .. MAW .. . . .. . . ... .. .. ......... .. . . ... . .. .. ...... Hole no. ...... ?DH:H ??!:.'......... Sheet .... ?...of..? ...,. 
I 

METRES 
? 

, 
'10 Grophic % Somple METRES ASSAYS 

DESCRIPTION OF UNITS 
From I To Recowy Log Minemlizotion "0. From TO Lenplh PPb Ppn PP P P ~  ppm 

Au A q  Cu/Zn Pb/W 
I I ' 



NORANDA EXPLORATION COMPANY LTD Property ...... . . M4RY ..... ..... ............... .. .. ... . ....... Sheet ...?.... of..? .... 
t 

METRES % Graphic % Sompk METRES ASSAYS 
DESCRIPTION Of UNITS 

Minmlirotion "0. From ~ ~ ~ ~ , h  P P ~  PP PP PP PP 
AU Aq Cu/Zn Pb/W Bi/As 



NORANDA EXPLORATION COMPANY LTD. Property ...... . .. . .. MAW. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Hole no. ... . .DDt1:1?:.45:A ........ Sheet ... 4 .... of ..4 ..... 

METRES % Graph~c DESCRIPTION OF UNITS % Sample METRES ASSAYS 

ro Recovery Log Mineralization Frwn TO ~ ~ ~ ~ t h  PPb PW PPm PPm From Au Ag Cu/Zn P b p  

I 



NORANDA EXPLORATION COMPANY LTD. 

sand. I I I I I I 
I ! I I 

I I 1 
and minor interbedded limestone a t  base. I I 

I 

SURVEYED 
CO-ORDINATES DIP TESTS NfS no. 116 ~ / 7  

I I I I I FIELD 
CO-ORDINATES Property MARII 

Hole no. DDH-M-85-2 

Beoring 

Dip - Collor -90° ver t i ca l  

Started ~ e p t .  26, 1985 

METRES % Sompk - - METRES ASSAYS I % Graphic DESCRIPTION OF UNITS 
Minemliuatian no. From lo ~ ~ t h  P P ~  PP PW PP PP" From 1 10 1 Remver l l  Au Ag Cu/Zn Pb/W Bi/As 

-. 
OVERBURDEN: Monzonite and d i o r l t e  boulders i n  fine-srained 1 

I 

Beonng Finrshed act. 9 ,  198s 

Length 487.39 m 

sizeNQ 0-119.00 m 
BQ 119.0-487.39 

Dip Lot. 1218s~ 

D ~ P .  9 6 1 0 ~  

EkV' 

Depth La t. 

Dep. 

E lev. 

Bwrmg ~ c p t h  Dip Projed m. 619 

Logged by S.J. Hackay 

Sheet 1 of 6 



NORANDA EXPLORATION COMPANY LTD Property ........ YAW.. . . . .. ... . . ... . ... .... . .. ..... . .. . . . ... . Hole no. .... P.QH:.k!?k.2 ........... Sheet ... ?....of...$ .... 

- 70.59-72.81: Contact C . A .  2 5 " ,  with sheared black po bearind Up t o  209 1 --. - I I 
s l a t e y  arg .  Shearing p a r a l l e l  t o  c o n t a c t .  Some boudin I ,, L~c~u., 1 I 1 I 1 I I 
l i k e  f e a t u r e s .  Po occurs  a s  d i s c r e t e  b l e b s  and disseminat i4ns .  I 1 

METRES % Grophic 
F ; ~  I 10 R e c ~ v ~  Lo9 

137.35-138:13: Ouartz-s late  b r e c c i a .  C.A. 4 5 O .  S l a t e  1 w 5 6  
, b r e c c i a  frasments 1 mm -5  cm with  -- 1 
. t i o n  rim. ~n qrev amor~hous ouartz  v e i n  m a w .  5 %  Do I 

mainly i n  re- fractured zones wlth s l i c k s .  

DESCRIPTION OF UNITS 
% Sample METRES I ASSAYS 

Length Minemlizotion , "0. From I To 



NORANDA EXPLORATION COMPANY LTD. Property ...................................................... MARN Hole no. . . . .?oHr!!%z?. . . . . . . . . . . . Sheet ... !....of ... P .... 
r 

METRES % Groph~c % METRES ASSAYS Sampk DESCRIPTION OF UNITS 
Frcm I To Recovery Mineralization "0. From I TO Length P P ~  PF"' PP PP PPm 

Au Aq Cu/Zn Pb/W i / A s  
I I I I I 



tATION COMPANY LTD Property ....... .. .. .......................... Hole no. .. .. . .9WM:.'2$.-? ..... . .. . . Sheet .... $...of .... 6... NORANOA EXPLOF ................., MARN 

METRES % Graphic 1 % Somok METRES ASSAYS 

. ( s l a t e ) .  1 I I 
, 396.60-396.70: Limestone beds  a r e  laminated  l i q h t  q r e y  t o  1 1 

w h i t e  i n  c o l o u r ,  m i c r i t i c  and a r q i l l a c e o u s .  1 1 I 
Core a n q l e s  a r e  i r r e q u l a r  ranqinq  from 5 t o  45V t o  80'. I 

I G r e a t e s t  t r u e  t h i c k n e s s  f o r  a bed is 30 cm. 
398.22-399.45: Limestone w i t h  50 DV d i s s e m ~ a t e d  and i n  I PY 5% 

a r q m a t e )  w i t h  d i s c .  PY 109 I 1 1 
416.05-423.60: G r e a t e r  development of  p h y l l l t e  I n  more 
argillaceous beds.  C.A. 45". I I I 
423.87-423.96: Dyke: Hbld D l o r l t e ?  a p p e a r s  t o  f o l l o w  Po 15% 93516 423.87 423.96 0.09 50 0 . 4  1 72/100) 20/20 28/178 
t o l l a t l o n .  I I I I I I I I I I 
424.36-435.67: Q u a r t z i t e  - f i n e  qr. buff  c o l o u r e d  horn- I Po 30 I I I 
f e l s e d .  F i n e  q r .  d i s s .  PO a s  w e l l  a s  b l e b s  and f r a c t u r e  I I 1 I I I 
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- - 

92424-435.67: Ouar t z l t e  - buff f a i n t l v  banded w 5 % .  bo t tdn  Po 5% 93518 1 435.24 1 435.67 0.43 10 
1 5  cm has matr lx  supported whl te  s r e v  c h e r t  b recc i a  fragmentb I I 
uo t o  3 m coarsenmq v down. Some Po wisps and disseminat iork .  1 4 

I I I I I I I I I I 
436.52:  F o l i a t i o n  t v w  t e x t u r e  around int rafonnat ior ia l  1 i 1 I I 

boudin s h a ~ e d  f r a m e n t s  a s  we l l  a s  l a m e r  c h e r t  a r a i n s .  1 I 1 I 

- -  
U P  t o  con tac t  with dyke. S o w  darker  patches  a r e  c a l c a r -  
eous c h e r t .  I I I 
457.191458.33: Laminated a r c i ~ l l a c e o u s  c h e r t  with minor I 
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ppb pp p p  PFm P P  
A" Ag Cu/Zn P ~ / W  Bi/As 

,461.70-462.69: Deqree of alteration decreases. 1 I 
465.89-466.84: Arqillaceous limestone. black. fine qr., 
some bedded chert sections. I 1 
466.84-469.05: Arqillaceous limestone. Fossiliferous bra- 
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