




TABLE OF CONTENTS 

Chapter One: In t roduc t ion  

1.1: Locat ion and Access 
1.2: H is to ry  o f  the Claims 
1.3: Physiography 
1.4: Procedure 

Chapter Two: General Geology 

Chapter Three: Diamond D r i  11 i n g  

3.1: In t roduc t ion  
3.2: D r i l l  Hole Purposes and Results 

Statement o f  Costs 

Ce r t i f i ca te  o f  Qua l i f i ca t i ons  

Appendix One: Logs o f  1981 Holes 

Appendix Two: Petrographic Descript ions o f  D r i l l  Core Samples 



LIST OF FIGURES 

Figure 1 : 

2: 

3 : 

4 : 

5: 

6 : 

7: 
8 : 

9: 

Claim Location Map 

Claim and Grid Map 

Potent ia l  Overland Routes t o  the MARN 

Detai led Contour Map o f  the Mini-Grid 

Schematic Cross-Section o f  the D i o r i t e  S i l l  

Cross-Section o f  Holes 1, 4, 9 and 17 

Cross-Section o f  Holes 12 and 13 

Cross-Section o f  Holes 15 and 16 

Cross-Section o f  Holes 15 and 17 

LIST OF TABLES 

Table 1: MARN Claims H is to ry  

2: Table o f  Formations 

3: 1981 Diamond D r i l l  Sumnary 

LIST OF MAPS 

Map 1: Geology o f  the Northern MARN Claims 

LIST OF APPENDICES 

( i n  pocket) 

10 

( i n  pocket) 

( i n  pocket) 

20 

21 

( i n  pocket) 

Appendix 1: Logs o f  1981 Holes 29 

2: Petrographic Descr ipt ions o f  D r i l l  Core Samples 56 



CHAPTER ONE : INTRODUCTION 

1-1: Location and Access 

The MARN claims are located 55km NNE o f  Oawson City, Yukon, i n  the 

Tombstone Mountains, p a r t  o f  the Og i l v i e  Range (Figure 1). They are 

located a t  the head o f  Fireweed Creek, a t r i b u t a r y  o f  the  Chandindu River 

(Figure 2). 

During the past, access has been by he l i cop te r  from Dawson City or  

from a debarkation p o i n t  on the Dempster Highway, 29km t o  the  east (Figure 3). 

I n  the future,  i f  the  property warrants it, equipment could be hauled t o  the 

property by one o f  two routes: 

1) Along the  Tombstone River va l ley ,  from the  Dempster Highway t o  

the  Chandindu River Val ley (35km), and then up the  Chandindu and 

Firewee va l leys  (IOkm) t o  the  property. 

2) Along the  Chandindu River road, a d i r t  t r ack  t h a t  crosses 

r e l a t i v e l y  f l a t  t e r r a i n  from Dawson City t o  the  Chandindu River, 

roughly 15km south o f  the proper ty  (Figure 3). Equipment could 

then be hauled up the  Chandindu and Fireweed va l leys  approximately 

16km t o  t he  property. 

Both routes should be r e l a t i v e l y  problem free. However, there may be 

some o f f i c i a l  ob ject ions t o  construct ing a road along the  Tombstone River 

val ley. I n  the pas t  t h i s  area has been considered as a po ten t i a l  s i t e  f o r  

a nat ional  park and disturbances such as road cons t ruc t ion  may be frowned upon. 

The mer i ts  o f  a l l  po ten t ia l  routes t o  t he  proper ty  are being invest igated 

f o r  the company by Mr. Bob Olsen and h i s  recomnendations w i l l  be forthcoming 

under separate cover. 









1-2: ,History o f  the  Claims 

The o r i g i n a l  MARN 1-8 claims were staked by Mattagami Lake Mines Limited 

Ju ly  29, 1978. Only a b r i e f  per iod of explorat ion was ca r r i ed  out  i n  1978. 

Following the  i n i t a l  work on the claims i n  1979 (June) an addi t ional  

54 claims were staked i n  July-September. 

On June 2 ,  1980 an addi t ional  46 claims, MARN 63-108, were staked. 

As well, MARN 29 and 30 were re-staked. The re levan t  data i s  summarized i n  

Table One. 

1-3: Physiography 

"This rock i s  s t rong ly  j o i n ted  v e r t i c a l l y  and weathers i n t o  ruinous 

wedge-shaped ridges, surmounted by l i n e s  o f  sharp pinnacles and l o f t y  tower- 

sahped peaks ." ( ~ c ~ o n n e l l  , 1903, p.63) 

The Tombstone Mountains are t r u l y  one o f  the most remarkable areas o f  

the Cordi l lera.  Areas underlain by i n t r u s i v e  rocks fea tu re  extremely steep 

r e l i e f  averaging 3,000 ft. (900 metres) w i t h  a maximum o f  5,500 ft. (1.700 

metres). Shear c l i f f s ,  2,000 ft. (600 metres) high, are n o t  uncomnon i n  

t h i s  area. 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  the development o f  

branching, razorback r idges, la rge  pinnacles resembling hoodoos and la rge  

peaks towering above the  ridges. Cirques and hanging va l leys  a re  comnon i n  

t h i s  terrain.  Fortunately, the MARN claims l i e  along the contact  o f  the 

syenite w i th  the Paleozoic sediments and here the t e r r a i n  i s  n o t  as rough, 

featuring broader va l leys  w i t h  gent ler  slopes and i n  some areas, a plateau 

type topography. 

This area was n o t  af fected by cont inenta l  g l a c i a t i o n  b u t  was subjected 

t o  loca l  a lp ine g lac ia t ion .  Glaciers emanating from the  Tombstone Mountains 



'ABLE ONE: MARN CLAIMS HISTORY 

1- 4 

5- 8 

9- 13 

14 

15 

16 

17- 20 

21- 24 

-25- 28 

29- 30 

31- 36 

:laim No. 

37- 38 

39- 46 
47- 48 

49- 56 

57- 62 

63-106 

107-108 

Transfer State Grant Number I Date o f  Staking I Recording Date 

YA 31491-94 

YA 31495-98 

YA 47156-60 

YA 47161 

YA 47162 

YA 47163 

YA 47164-67 

YA 17600-03 

YA 47168-71 

YA 50039-40 

YA 47172-77 

Work Expi ry  Date 

YA 47574-76 

YA 47265-72 

YA 47577-78 

YA 47273-80 

YA 47643-48 

YA 50041-84 

YA 50085-86 

Ju ly  29, 1978 

Ju ly  29, 1978 

August 1, 1979 

August 1, 1979 

August 1, 1979 

August 1, 1979 

August 1, 1979 

September 7, 1979 

August 1, 1971 

June 2, 1980 

Ju ly  31, 1979 

September 7, 1979 

August 17, 1979 

September 7, 1979 

August 24, 1979 

September 16, 1979 

June 2, 1980 

June 2, 1980 

August 4, 1978 

August 4, 1978 

August 14, 1979 

August 14, 1979 

August 14, 1979 
August 14, 1979 

August 14, 1979 

September 10, 1979 

August 14, 1979 

June 11, 1980 

August 14, 1979 

September 10, 1979 

N /A 
September 10, 1979 

N/A 
September 18, 1979 

June 11 , 1980 

June 11, 1980 

Complete t o  Noranda 

Complete t o  Noranda 

Complete t o  Mattagami 

Complete t o  Mattagami 

Complete t o  Mattagami 

Complete t o  Mattagami 

Complete t o  Mattagami 

Complete t o  Noranda 

Complete t o  Mattagami 

Complete t o  Mattagami 

Complete t o  Noranda 

January 4, 1992 

January 4, 1991 

January 4, 1987 

August 14, 1987 

January 4, 1987 

August 14, 1987 

January 4, 1987 

September 10, 1987 

January 4, 1987 

January 4, 1986 

January 4, 1987 

Complete t o  Noranda 

Complete t o  Noranda 

Complete t o  Noranda 

Complete t o  Noranda 

Lapsed 

Complete t o  Mattagami 

Complete t o  Mattagami 

September 10, 1987- 

September 4, 1987 

September 10, 1987 

September 4, 1987 

Lapsed 

January 4, 1983 

January 4, 1985 



t r ave l l ed  down the Chandindu River v a l l e y  bu t  apparently d i d  no t  reach the 

T in t i na  Trench. G lac ia l  d r i f t  mantles the  lower slopes i n  the area up t o  , 

3,500 ft. (1,070 metres), however a l l  o f  t he  MARN claims are above t h i s  

elevation, ranging from 4,100 ft. t o  6,600 ft. (1,250 t o  2.000 metres). 

1-4: Procedure 

Work on the  MARN claims i n  1981 was conducted from May 29 t o  Sept. 22 

and consisted p r i m a r i l y  o f  a BQ diamond d r i l l i n g  program conducted f o r  the 

company by D r i l c o r  Indus t r ies  Ltd.  o f  Vancouver, B.C. A B e l l  2060 hel icopter,  

under cont ract  from Bu f fa lo  Airways Ltd. o f  Ft .  Smith, N.W.T., was stat ioned 

on the  property dur ing the  d r i l l i n g  program. Several geologists, inc lud ing 

the  author, were a lso  s ta t ioned on the  proper ty  a t  various times t o  

supervise the d r i l l i n g .  Mr. B i l l  Howard was on duty  from May 31 t o  June 14 

a t  which t ime he was replaced by Mr. Paul Wagner, who remained on s i t e  u n t i l  

d r i l l i n g  was temporar i ly  suspended on J u l y  21st. Unfortunately both these 

gentlemen made several mistakes regarding the  terminat ion depth o f  d r i l l  holes. 

The author supervised the  program d i r e c t l y  f rom i t s  resumption on August 13 

t o  i t s  closure on September 22. 

D r i l l  s i t e  preparat ion was undertaken i n  l a t e  May and e a r l y  August by 

crews from McCrory Holding Ltd.  o f  Whitehorse, Yukon. A l a rge  amount o f  

b l as t i ng  was requi red on most s i t e s  due t o  t h e  steepness and i n s t a b i l i t y  o f  

the boulder covered slope. I n  t h e  Mini-Grid area (Figure 2) the slope ranges 

from 30' t o  45' and boulders up t o  30m3 are q u i t e  common. 

Much o f  the  Mini-Grid was re-surveyed and re-picketed by the  author 

and h i s  ass is tant  (K. Tomlinson) a f t e r  which an e leva t ion  survey was conducted 

using a GDD e lec t ron ic  l eve l .  From t h i s  data, a d e t a i l e d  contour map o f  the  
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TABLE TWO: TABLE OF FORMATIONS 

Era I Per iod Formation I L i tho logy  

Mid- 
Cretaceous 

Lower 
MESOzOIC I Cretaceous 

Jurass ic  r- 
Permian I 

PALEOZOIC 

I "Lower Jurassic 
Schist"  

Tombstone and Brenner 
Batho l i ths  

Keno H i l l  Q u a r t z i t e  

Q u a r t z i t e  wi th  minor 
black g raph i t i c  s la tes  

D i o r i  te,  Syenite and 
Monzoni t e  

Orthoquartz i te 

Devono- 
Miss iss ipp ian 

Tahkandit Formation 

Quar tz i te ,  slate, 
shale, chert, minor 
conglomerate 

Limestone w i th  minor 
interbedded quar tz i te  
congomerate 

Ordovician and 
S i l u r i a n  

Road River Formation I Chert and a r g i l l i t e  



During the  sumner of 1980. Dr .  'D. Tempelman-Kluit, res iden t  geologist  

a t  Whitehorse, v i s i t e d  the property fo r  one day and examined the l o c a l  

strat igraphy. Dr .  Tempelman-Kluit has spent many years studying the  geology 

o f  the Yukon, i nc lud ing  the  Tombstone area. I n  h i s  opinion, the  formation 

d i r e c t l y  under ly ing t he  Tahkandit Limestone i s  n o t  the  Ordovic ian-Si lur ian 

Road River Formation, bu t  ra the r  a Devono-Mississippian format ion (DMsc). 

There i s  no l o c a l  name f o r  such a formation b u t  i t  may be roughly equivalent 

t o  the Can01 o r  Imper ia l  formations. This formation has been prev ious ly  

mapped by Dr. Tempelman-Kluit (1969) and by L. Green (1972) as the  Road River 

Formation. However, as pointed out  i n  previous assessment repor ts ,  t he  s t ra ta  

do no t  correspond t o  t he  general descr ip t ion  o f  the  Road River  Formation 

(a basinal sequence o f  b lack chert ,  cher ty  shales, etc.) Instead, i t i s  

a coarser c l a s t i c  u n i t  cons is t ing  o f  arg i l laceous quar tz i te ,  shale and a poly- 

m i c t i c  conglomerate/breccia. The conglomerate u n i t  i s  about 10m t h i c k  and 

consists o f  70% angular t o  sub-rounded fragments o f  quar tz i te ,  sandstone, 

shale and minor chert .  The ma t r i x  i s  fine-grained, a rg i l l aceous  and 

general ly much more maf ic  than the  fragments. There are no such members 

known w i t h i n  the  Road River Formation. During the  1982 season an attempt 

w i l l  be made t o  c o l l e c t  f o s s i l s  from these s t r a t a  w i t h  which t o  date the  

formations. U n t i l  then, we have t e n t a t i v e l y  re-assigned them t o  t h e  black 

c l a s t i c  sequence o f  t he  Devono-Mississippian. 



CHAPTER THREE: DIAMOND DRILLING 

3-1: In t roduc t ion  

During the  1981 program a t o t a l  o f  999.1111 o f  BQ diamond d r i l l i n g  was 

completed i n  17 holes. D r i l l i n g  was concentrated along the  southern and 

northern margins o f  the  d i o r i t e  s i l l  (Mineral Gu l l y  and Mini-Grid areas 

respect ively)  i n  an e f f o r t  t o  t r a c e  skarn minera l i za t ion  extending beneath 

the s i l l .  High t o  low grade skarn minera l i za t ion  i n  the Tahkandit Limestone 

i s  exposed i n  outcrop and trenches along both margins o f  the  s i l l  and occurs 

i n  several zones wi th in ,  and adjacent to,  the  limestone as i t d ips  beneath 

the s i l l .  Data regarding each ho le  i s  summarized i n  Table Three, de ta i led  

logs are presented i n  Appendix One and i nd i v i dua l  sect ions are included i n  

pockets a t  the  end o f  t he  report .  Fol lowing i s  a b r i e f  descr ip t ion  o f  the 

purpose and r e s u l t s  o f  each hole. 

3-2: D r i l l  Hole Purposes and Resul ts 

Due t o  the  f reez ing  condi t ions i n  1980 t h i s  ho le  (M-80-8) was pre- 

maturely suspended a t  a depth o f  47.85m. I n  1981 i t  was deepened t o  61.6111. 

The hole penetrated the  b i o t i t e  d i o r i t e  s i l l  t o  a depth o f  13.41111, Jurassic 

Schist from 13.41 t o  35.66111, Tahkandit Limestone from 35.66 t o  59.70111 and a 

b i o t i t e  d i o r i t e  dyke from 59.70 t o  61.601~ The l imestone i s  c u t  by a major 

d y k e l s i l l  from 51.20 t o  56.40111 which has produced extensive a l t e r a t i o n  (mainly 

carbonatization) along i t s  margins. 



TABLE THREE: 1981 DIAMOND DRILL SUMMARY 

Hole Number Co-ordinates Bearlng Dip  Casing Depth(m) Rock Oril led(m) To ta l  D r i  1 led(m) Remarks 

,M-81- 80 15,880N 213' -70' - 13.75 13.75 
10,383E 

Completion o f  Hole M-80-8. 

Terminated due t o  caving. 

Terminated due t o  f a l l i n g  
rocks and pad degenerat ion.  



TABLE THREE: 1981 DIAMOND DRILL SUMMARY ( ~ o n ' t . )  

Hole Number Co-ordinates Bearing 

M-81-19 1 5,880N 012O 
10,383E 

M-81-20 15,924N - 
10 ,368E 

M-81-21 15,924N 010° 
10,368E 

TOTALS FOR DRILL PERIOD 

Dip Casing Depth(m) 

-45O 1.52 

-90' 1.22 

-50° 1.22 

-48' 2.13 

-70° 6.10 

-90' 1.98 

54.39 

Rock Dr i l led(m) 

28.05 

69.54 

42.21 

64.93 

85.34 

48.92 

944.79 

Tota l  D r i  1 led(m) Remarks 

29.57 Attempted r e - d r i l  l i n g  o f  hoi  
11. Stopped due t o  rock 
s l ides.  

70.76 Terminated due t o  broken rod 
i n  hole. 

43.43 Terminated due t o  broken rod 
i n  hole. 

67.06 Terminated due t o  broken rod 
i n  hole. 

91.44 Terminated due t o  d r i  11 
breakdown. 



This ho le  was d r i l l e d  from the  nor thern corner o f  Lake S c o v i l l e  i n  an 

attempt t o  penetrate t he  Tahkandit Limestone beneath t he  d i o r i t e  s i l l  .and 

adjacent t o  the  margin o f  t he  Mt .  Brenner Stock. Previous d r i l l  holes 

(M-80-1 and M-80-4) had ind ica ted  t h a t  the  l imestone should l i e  a t  a depth 

o f  about 600 ft. i n  t h i s  area (Figure 6). Unfor tunate ly  t he  ho le  was stopped 

by Mr. Howard a t  a depth o f  466 ft. wh i l e  i t  was s t i l l  i n  t he  d i o r i t e  s i l l .  

There were no signes t h a t  t he  bottom o f  the  s i l l  was c lose by (eg. numerous 

xenoli ths, skarn veins, etc.) however these features a re  n o t  always present. 

This ho le  may be r e - d r i l l e d  i n  t h e  fu ture.  

This ho le  was spotted i n  order  t o  de l inea te  t h e  ex ten t  o f  moderate 

skarn minera l i za t ion  discovered from t h e  same s i t e  l a s t  year  i n  holes M-80-6, 

M-80-7 and ~ -80 -8 ' ( i i gu reY . ) .  I t  in te rsec ted  b i o t i t e  d i o r i t e  t o  a depth o f  

9.53. Jurass ic  Sch is t  t o  32.00111 and r e l a t i v e l y  barren Tahkandit Limestone 

from 32.00 t o  41 .7Om. The Tahkandit cons is ts  o f  approximately 30% clean, 

f ine-grained q u a r t z i t e  and 70% weakly s k a r n i f i e d  limestone. 

M ine ra l i za t i on  i n  t he  l imestone i s  v i r t u a l l y  non-existent w i t h  only 

minor p y r i t e  present. A l l  elements of i n t e r e s t  re turned values c lose to, 

o r  below, t he  de tec t ion  1 im i t s .  

Th is  ho le  was spotted from the  same l o c a t i o n  as ho le  10 and w i t h  

the same purpose - t o  de l ineate m ine ra l i za t i on  i d e n t i f i e d  i n  holes M-80-6 

t o  M-80-8. It in te rsec ted  b i o t i t e  d i o r i t e  t o  a depth o f  12.80m, Jurassic 

Schist  from 12.80 t o  30.92111, Tahkandit Limestone from 31.39 t o  44.20111 and 

DMsc(?) from 44.20 t o  t he  end o f  the  ho le  a t  48.46111 (Figure 7). A t h i n  

d i o r i t e  dyke, sheared and q u i t e  f r i a b l e ,  separates t he  Jurassic Schis t  from 

the Tahkandit. We had hope t o  d r i l l  t o  a g rea te r  depth i n  t h i s  ho le  b u t  



Hole 12 was spotted i n  an e f f o r t  t o  de l inea te  the  skarn zone t o  the 

nor th  o f  holes 6 t o  11. We had hoped t o  set-up near the  cent re  o f  the very 

strong magnetic anomaly i n  t h i s  area, however, due t o  t he  t e r r a i n  conditions. 

t h i s  was n o t  possible. The ho le  was spot ted about 20m n o r t h  o f  t he  anomaly. 

It in te rsec ted  the  basal cher t  pebble conglomerate member o f  the  Tahkandit 

Limestone from 0.61111 t o  4.88111 and the  DMsc(?) f rom there  t o  t he  end o f  the 

hole a t  49.38m. The conglomerate u n i t  consisted o f  60-80% sub t o  we l l -  

rounded che r t  pebbles i n  a s i l i c i f i e d  matr ix.  Minor carbonate occurs w i t h i n  

the ma t r i x  and minor p y r i t e  i s  disseminated throughout. The ~Msc(?)  Formation 

consists o f  an upper b i o t i t e  porphyroblast ic  calcareous q u a r t z i t e  member 

from 4.88 t o  10.67111 fo l lowed by a sequence o f  m igmat i t i c  metasediments 

(quar tz i te)  w i t h  m u l t i d i r e c t i o n a l  bands o f  b io t i te -garne t .  Below t h i s  the 

s t r a t a  are more cons is tent  w i t h  wel l -def ined bedding. 

No minera l i za t ion  was encountered anywhere i n  t he  hole. 

This angle ho le  was d r i l l e d  from t h e  same l o c a t i o n  as ho le  12. I t s  

completion was condi t ional  upon t h e  r e s u l t s  o f  ho le  12, and s ince t h a t  hole 

was barren, ho le  13 should n o t  have been d r i l l e d .  

Hole 13 in tersected Tahkandit Limestone ( che r t  pebble conglomerate) 

from 1.52 t o  3.81111 and DMsc(?) from 3.81 t o  47.24m. The same members 

developed w i t h i n  t he  DMsc(?) i n  h o l e  12 were present i n  ho le  13. 



The upper members ( b  i o t i t e  porr 

18 

~ h y r o b l a s t i c  calcareous qua r t z i t e  and migmat i t ic  

metasediment) are l a r g e l y  metamorphic/metasomatic i n  nature. Thei r  contacts 

however, remain subpara l le l  t o  the  Tahkandit-DMsc(?) contact  (Figure 8). 

L ike  holes 12 and 13, ho le  14 was spotted i n  order t o  de f ine  the 

extent of m inera l i za t ion  t o  t he  no r th  o f  holes 6 t o  11. It in te rsec ted  the 

en t i r e  Tahkandit format ion from 5.79 t o  26.82111. This i s  ove r l a i n  by 

Jurassic Schist  from 1.52 t o  5.79111 which i s  cu t  by several t h i n  d i o r i t e  

dykes, and under la in  by DMsc(?) from 26.82 t o  the  end o f  the  ho le  a t  46.63m. 

The Jurassic Sch i s t  i n t e r v a l  was about 50% f a u l t  rubble. Although 

the Tahkandit i s  appreciably s k a r n i f i e d  there are few sulphides present and 

metal values were v i r t u a l l y  n i l .  The DMsc(?) s t r a t a  i s  a f a i r l y  homogeneous 

sequence o f  q u a r t z i t e  and shale which i s  a lso  barren. 

Holes M-81-15 t o  M-81-18 were a l l  spotted from the  same locat ion,  a 

pad constructed by t h e  author and ass is tants  on the steep rock face above the  

skarn showings i n  Mineral  Gully. The holes were angled t o  i n t e r s e c t  the  

Tahkandit beneath t h e  ove r l y i ng  s i l l .  

Hole 15 reached bedrock a t  a depth o f  3.65111 and penetrated the  

Jurassic Schist  f rom there  t o  24.46m. The Tahkandit Limestone was intersected 

from 24.46111 t o  the  end o f  the  ho le  a t  65.84m. The limestone i s  considerably 

th icker i n  t h i s  area than i n  the  Min i -Gr id  area - a t  l e a s t  41m versus 14m - 
and t h i s  created some problems. The d r i l l  geolog is t  a t  the  t ime (P. Wagner) 

had d i f f i c u l t y  i n  recogniz ing t h e  Limestone-DMsc(?) contact  - compounded by 



the unexp lected thickness of l imestone - and holes 15 t o  17 were s to 

without passing through the l imestone i n t o  the DMsc(?) s t ra ta .  
I 

Generally the upper p o r t i o n  o f  the  limestone i n  holes 15 t o  17 i s  

ska rn i f i ed  t o  a dark green ac t i no l i t e -d iops ide  skarn. It consists o f  96-971 

f ine-grained diopside, 1.5-2.0% a c t i n o l  i te, 0.5-1 .O% scapol i  t e  and t race 

amounts o f  hornblende, quartz, c a l c i t e ,  sphene and p y r i t e  (Appendix 2). The 

skarn i s  remarkably homogeneous, massive, hard and q u i t e  competent. I n  

hole 15 i t occurs from a depth o f  24.46m ( the top  o f  the  limestone) t o  47.03111 

and i s  c u t  by a d i s t i n c t i v e  whi te  w e n i t e  dyke from 26.52 t o  36.96111. This 

dyke occurs i n  ho le 17 and poss ib ly  16 as wel l ,  and may have had some 

in f luence on the formation o f  the  skarn (Figures 8 and 9). 

The syeni te  i s  genera l ly  l i g h t  grey-white i n  color,  f i n e  t o  medium- 

grained and contains 5-7% bioti tekhornblende, t race  quartz and r a r e  

K-feldspar phenocrysts up t o  lcm i n  leng th  w i t h  the  remainder being l a rge l y  

anhedral t o  subhedral fe ldspar  grains. No sulphides o r  o ther  minera l i za t ion  

were encountered i n  t h e  dyke. 

The ac t ino l i te -d iops ide  skarn occurs above and below t h e  syen i te  

dyke t o  a depth o f  47.03111. Below t h i s  t h e  limestone consis ts  of a f i n e -  

grained, marble, genera l ly  whi te  i n  c o l o r  b u t  varying from beige t o  l i g h t  g rey  

t o  grey-green. Skarn zones are r a r e  and, l i k e  the  r e s t  o f  t h i s  marble section. 

they are barren. 

The only  minera l i za t ion  encountered occurs w i t h i n  the  a c t i n o l i t e -  

diopside skarn near the bwer margin o f  the  syen i te  dyke. It consis ts  of 

massive p y r r h o t i t e  and p y r i t e  i n  bands up t o  20cm wide w i t h  t race  amounts 

o f  chalcopyr i te and scheel i te.  
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This hole intersected the Jurassic Schist from a depth of 3.90111 to 

42.67m and the Tahkandit Limestone from 42.67111 to the end of the hole at 

73.30m. Biotite diorite was intersected from 0.30111 to 3.90111 and'may be 

a narrow dyke cutting the schist. 

As in hole 15, the upper portion of the limestone (42.67-64.15111) 

consists of green actinolite-diopside skarn and is followed by white marble. 

The only dyke present occurs from 36.10 to 38.48111 within the Jurassic 

Schist. Although it is described as biotite-hornblende diorite, it has 

been highly altered (hydrothermally) and may be the contaminated extension 

of the syenite dyke encountered in holes 15 and 17 (Figures 9 and 10). 

No mineralization was discovered in this hole. 

Hole 17 penetrated biotite diorite to a depth of 2.31, the Jurassic 

Schist from 2.3 to 22.1111 and the Tahkandit Limestone from 22.1 to the end of 

the hole at 49.6111. The white syenite dyke cuts the limestone from 24.3 to 

30.9111 and is again flanked by actinolite-diopside skarn zones (22.1 to 24.3111 

and 30.9 to 40.2m). The white marble zone extends from 40.2 to 49.6m, the 

end of the hole. 

Mineralization in this hole is virtually non-existent. Gold is only 

slightly enriched and only one significant tungsten value (900 ppm) was 



encountered. Copper and s i l v e r  l eve l s  are a l l  very low. Only t race  amounts 

o f  pyr rhot i te ,  p y r i t e  and schee l i te  were v i s i b l e  i n  the core. 

This hole penetrated Jurassic Sch is t  from 4.27 t o  39.32111 and the 

syeni te dyke from 39.32 t o  t he  end o f  t he  ho le  a t  42.67111. Unfortunately we 

were forced t o  terminate d r i l l i n g  a t  t h i s  p o i n t  due t o  rocks l ides and 

degeneration o f  the  d r i l l  pad. No minera l i za t ion  was encountered i n  the hole. 

A f t e r  reviewing the  r e s u l t s  o f  holes 10 and 11 we decided t o  attempt 

t o  r e - d r i l l  hole 11 t o  a greater  depth. Hole 11 was terminated somewhat 

prematurely due t o  caving. 

Hole 19 penetrated d i o r i t e  t o  a depth o f  12.80111 and Jurassic Schist  

from there t o  the end o f  t he  ho le  a t  29.57111. We were forced t o  suspend 

d r i l l i n g  a t  t h a t  p o i n t  due t o  rocks l ides.  

Holes 20 t o  23 were a l l  d r i l l e d  from the  same set-up on the  Min i -  

Gr id (Figure 4). This  set-up i s  about mid-way between the  loca t ions  o f  

holes 6 t o  11 and 14, and was spotted i n  an e f f o r t  t o  def ine the  northern 

boundary o f  the minera l izat ion.  

Hole M-81-20 penetrated b i o t i t e  d i o r i t e  t o  a depth o f  17.28111, Jurassic 

Schist from 17.28 t o  38.70m, Tahkandit Limestone from 38.70 t o  50.70m and 

OMSC(?) s t ra ta  from 57.55 t o  70.76~1, t he  end o f  the hole. A t h i c k  b i o t i t e  

d i o r i  t e  dyke occurs between 50.70 and 57.50m. separating t he  Tahkandi t and 



DMSC(?) formations. A small b i o t i t e  d io r i t e  dyke cuts the Jurassic Schist 

from 28;04 t o  29.47111 qnd has generated a narrow skaril zone i n  the adjacent 

schis t .  From 27.89 t o  28.04m a 1 ight  green skarn containing approximately 

50% actinoli teldiopside,  40-45% quartztfeldspar, 3-4% pyrrhotite and minor 

chalcopyrite is developed. The only noticeable metal enrichment occurs 

i n  the copper content which reaches 0.17% over 0.15m. 

The Tahkandi t Limestone is  generally a barren, f ine-grained 

crys ta l l ine  white marble w i t h  interbeds of very clean quartzite. Only minor 

skarnification is present, this i n  the  lower section of the limestone adjacent 

t o  the b i o t i t e  d i o r i t e  dyke. This is a banded t o  mottled grey-green, 

a ~ t i n o l i t e ~ r i c h  skarn w i t h  sho r t  in tervals  of up t o  15% Po. 

Hole 21 intersected the  b i o t i t e  d i o r i t e  sill t o  a depth of 17.4m. 

Jurassic Schist  from 17.4 t o  28.66m. Tahkandit Limestone from 28.66 t o  

43.13111 and s t r a t a  which a re  probably DMsc(?) from 43.13 t o  the end of the  

hole a t  4 3 . 4 3 ~  Again, a b i o t i t e  d i o r i t e  dyke cuts the Tahkandit (from 

28.96-31.36m)- A major shear zone from 22.25 t o  29.56111 cuts the  dyke, the 

Tahkandit and the Jurassic Schist.  The intense a l tera t ion along t h i s  zone. 

and the very f r i ab l e  nature of t he  core recovered, make i t  d i f f i c u l t  t o  

lcoate the schist-limestone contact. I t  has been drawn a t  a depth of 

28.66111 due t o  a change i n  t he  color and texture  of the mud and rubble 

recovered. From 28.96 t o  31.36111 the  limestone is cut  by a d io r i t e  dyke. 

however there is no skarn developed innnediately adjacent t o  t h i s  dyke. 

Another. much thinner. dyke cu t s  t he  limestone from 32.08 t o  32.69111 and is 

probably an offshoot of the  l a rger  dyke above it. 
2 -- 



Af te r  passing through the basal cher t  pebble conglomerate 'member 

o f  the Tahkandit Limestone, the ho le  intersected an arkosic quar tz i te  

(DMsc?) from 43.13 t o  43.43m. Unfortunately we were forced t o  terminate 

d r i l l i n g  when the rods broke o f f  i n  the hole and could no t  be removed. 

This hole was essent ia l l y  a r e - d r i l l i n g  o f  hole 21 a t  a s l i g h t l y  

d i f f e r e n t  bearing and dip. The geology o f  the two holes i s  essent ia l l y  

the same (Appendix 1 and Figure 11) however, i n  t h i s  ho le  we managed t o  

d r i l l  23m i n t o  the DMsc(?) s t r a t a  before the d r i l l e r s  snapped o f f  the 

rods,again fo rc ing  terminat ion o f  the  hole. The DMsc(?) formation i s  

qu i te  heterogeneous, ranging from the t yp i ca l  upper member o f  b i o t i t e  

porphyroblastic calcareous qua r t z i t e  t o  po lymict ic  conglomerate and a 

var ie ty  o f  clean t o  argi l laceous, t h i n l y  bedded quartz i tes.  

Hole 23 passed through the b i o t i t e  d i o r i t e  s i l l  t o  a depth of 16.60m, 

Jurassic Schist  from 16.60 t o  34.14111, Tahkandit Limestone from 34.14 t o  47.76111, 

DMsc(?) s t r a t a  from 47.76 t o  69.80m and b i o t i t e  d i o r i t e  from 69.80 t o  91.44111. 

The major d i o r i t e  dyke encountered previously i n  holes 20 t o  22, cuts the 

1 imestone from 37.68 t o  43.28m. 

The e n t i r e  limestone sect ion i s  very f r i a b l e  and h igh ly  al tered. 

Hematization and green c lay  a l t e r a t i o n  are common and l o c a l l y  intense. 

Although there are ind icat ions o f  l oca l  shearing, t h i s  i s  a r e l a t i v e l y  minor 

feature. The major i ty  o f  the a l t e r a t i o n  appears t o  be hydrothermal i n  or ig in .  



The underlying DMsc(?) strata is a'gain quite variable ranging from 

an upper, recrystal 1 ized, argillaceous quartzite (probably an a1 tered 

biotite porphyroblastic calcareous quartzite) to a migmatitic quartzite- 

shale sequence to the more typical homogeneous, grey, argillaceous quartzite. 

The last 21m of the hole, from 69.80 to 91.441~1, encountered a biotite 

diorite dyke/sill. It is a fairly distinctive unit characterized by white, 

lOcm patches of plagioclase which are devoid of any mafic minerals. It 

resembles somewhat the diorite encountered in the bottom of hole 10. 

This hole was spotted in an effort to define the southern extent of 

the mineralized zone encountered a short distance to the north in the 

trenches and to the northwest in holes 6 to 1 1  and 20 to 23. It intersected 

Jurassic Schist to a depth of 12.19111, Tahkandit Limestone from 12.19 to 29.11m 

and diorite from 29.11 to the end of the hole at 50.90111. The diorite sill 

overlying most of the other drill hole locations on the Mini-Grid was not 

present at this site. The limestone is again cut by a fairly thick dykelsill, 

from 23.65 to 27.58111 but overall it is quite hard and competent with only 

very minor shearing and minor skarnification. 
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JOHN G. P A Y N E .  Ph. D. Ceolorist 8887 NASH STREET 

Report for: John Biczok, FORT L A N G L E Y .  B.C. 
V G X  IJO 

Mattagami Lake Exploration Ltd., 
Suite 502, 8215 - 112 Street, PHONE ( 6 0 4 )  888-1 323 
EDMONTON, Alberta, T6G 2C8 Invoice 2936 

Samples: M-81 series, 5 samples of skarn 

Summary : 

The skarn samples show a varied mineralogy and texture typical of 
this type of deposit. 

16-60 m diopside skarn; fine grained, with minor scapolite, actinolite 
hornblende?, and quartz 

20-65 m quartz-diopside-K-feldspar skarn with lesser biotite and 
apatite; coarser patches of quartz-K-feldspar-chalcopyrite- 
hornblende-pyrrhotite-allanite? 
pyrrhotite in part altered to pyrite, in part altered? to 
chalcopyrite 

20-66 m quartz-K-feldspar-hornblende skarn, with clusters of apatite; 
chalcopyrite and pyrrhotite patches; pyrrhotite partly 
altered to pyrite 

23-39.77m (no thin section) sericite or serpentine? with apatite? in 
groundmass; vein composed of hematite-limonite in part 
at least after chalcopyrite (chalcopyrite rimmed by covel- 
lite-chalcocite); secondary green Cu-minerals; scattered 
irregular grains of native Gold. 

24-12.8 m quartz-tremolite-diopside-Mineral X-(calcite) skarn showing 
a variety of textures; cut by veinlets of idocrase-calcite. 

- John payne, 
October 1981 

SAMPLE PREPARATION FOR MICROSTUDIES PETROGRAPHIC REPORTS SPECIAL GEOLOGY FIELD STUDIES 



M-81-16 60 m. Diopside Skarn 

The rock consists mainly of fine grained diopside with minor 
'medium to coarse grains. Interstitial minerals include scapolite, 
quartz, actinolite, and hornblende, with a trace of calcite and sphene. 

diopside 96-97% 
scapolite f- 1 
actinolite lf -2 
hornblende 0.5 
quartz 0.5 
calcite trace 
sphene trace pyrite trace 

Diopside forms an irregular mosaic of grains averaging 0.1-0.2 
mm in size, with a few from 0.3-0.7 mm in size, and a very few up 
to 1.2 mm long. The mineral is colorless. 

Actinolite forms irregular interstitial grains and patches of 
grains averaging 0.1-0.3 mm in size. The mineral is identified by 
its slight extinction angle and birefringence. 

Scapolite forms scattered anhedral grains up to 0.7 mm in size. 
The mineral has low relief, moderate birefringence, one good cleavage, 
and a length-fast character (parallel to cleavage). 

Hornblende forms anhedral interstitial grains averaging 0.05-0.1 
mm in size. The mineral is slightly pleochroic from medium green to 
medium bluish green. 

Quartz forms interstitial grains averaging 0.05-0.15 mm in size. 
Calcite forms a few interstitial grains up to 0.1 mm in size. 
Sphene forms scattered grains and clusters of a few grains 

averaging 0.05 mm in size. Most grains have subhedral rhombic outlines. 
Pyrite forms a yery few scattered grains averaging 0.01 mm. 



M-81-20 65 m. Quartz-Diopside-K-feldspar-Apatite-Biotite Skarn 
with coarser grained patches of Quartz-K-feldspar- 
Chalcopyrite-Hornblende-Pyrrhotite-(Allanite?) 

The rock is a variable skarn, composed mainly of an irregular 
fine grained aggregate of quartz, diopside, and K-feldspar with local 
concentrations of biotite and of apatite, and finer grained patches 
up to a few mm across of quartz-apatite. The rock contains patches 
and veins of coarser grained intergrowths of quartz and K-feldspar, 
with many of these containing abundant chalcopyrite and pyrrhotite 
intergrown with hornblende. Allanite occurs along one vein. 

quartz 50-55% 
diopside 17-20 
K-feldspar 8-10 
chalcopyrite 4- 5 
hornblende 4- 5 
apatite 3- 4 
biotite 14-2 
pyrrhotite 14-2 
allanite 0.3 
Ti-oxide 0.3 
sphene trace 
limonite 0.5 

Much of the rock consists of an irregular aggregate of quartz 
(0.05-0.15 m m ) ,  diopside (0.02-0.1 mm) and K-feldspar (0.l-0.2 mm), 
with concentrations of biotite and of apatite. Biotite forms clusters 
of flakes averaging 0.15-0.3 mm in size; pleochroism is from light 
to medium brown. Apatite forms clusters of subhedral to anhedral 
grains averaging 0.05-0.1 mm in size. Ti-oxide and sphene form 
scattered grains averaging 0.02-0.07 mm in size. 

One patch a few mm across consists mainly of irregular, very 
fine grained quartz (0.02-0.05 mm) with very abundant intergrown 
subhedral to euhedral apatite prisms averaging 0.01-0.03 mm in length. 

Coarse grained patches average 0.3-1 mm in grain size. Some 
consist entirely of aggregates of quartz and K-feldspar. Others, 
including several major veins and patches contain abundant sulfides 
intergrown with quartz and hornblende. Chalcopyrite is the dominant 
sulfide forming patches up to 1.5 mm across. Pyrrhotite forms fewer 
grains up to 0.7 mm in size intergrown coarsely with chalcopyrite. 
Numerous patches in the sulfide appear to be secondary assemblages, 
probably after original pyrrhotite. Many of these consist of very 
fine to extremely fine grained intergrowths of chalcopyrite and non- 
reflective material, with lesser irregular patches of very fine grained 
pyrite scattered through the chalcopyrite. Others consist of extremely 
fine grained to dusty pyrite with dusty intergrown non-reflective mate- 
rial, with scattered patches of v r y  fine to fine grained pyrite withoul 
dusty inclusions. Some of these patches are adjacent to fresh pyrrhotitc 
and do not show evidence of replacement of that pyrrhotite. Neverthe- 
less the textures are typical for altered pyrrhotite. The presence 
of chalcopyrite in altered pyrrhotite is very unusual, and no explana- 
tion can be given for this occurrence. 

Hornblende forms irregular to elongate prismatic grains up to 1.2 
mm long, mainly intergrown with sulfides. Pleochroism is from light 
to medium green. Allanite occurs along one vein, intergrown with 
quartz and locally with hornblende and sulfides. It forms grains ave- 
raging 0.3-0.7 mm in size. It has optical properties similar to epidote 
but with pleochroism from light to medium reddish brown. 

Limonite forms alteration patches and veinlets throughout the rock 
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M-81-20 66 m. Quartz-K-feldspar-Hornblende Skarn? with Cpy, Po 

The rock is a relatively uniform, medium to fine grained skarn 
probably formed from a sediment (based on high quartz content). The 
texture is metamorphic, with irregular intergrowths of anhedral 
grains dominating. 

quartz 60-65% 
K-feldspar 15-17 
hornblende 10-12 
chalcopyrite 4- 5 
apatite 14-2 
biotite minor 
pyrrhotite 0.3 
pyrite minor (after pyrrhotite) 
calcite minor 
limonite 0.5 
hematite minor 

Quartz forms anhedral equant grains averaging 0.2-0.7 mm in size. 
Grain borders are very irregular and partly interlocking. 

K-feldspar forms equant grains from 0.2-0.5 mm in size, with a 
few up to 1 mm across. Grains commonly have angular outlines against 
quartz in textures which locally resemble mosaic textures. Some contain 
wispy to dusty limonite alteration. 

Hornblende forms anhedral ragged, in part poikilitic grains 
averaging 0.1-0.5 mm in size, with a few up to 1.2 mm long. The 
mineral is pleochroic from light to medium green. 

Chalcopyrite forms irregular patches of grains up to a few mm 
across, intergrown irregularly with silicates. Grain borders commonly 
a.e rounded against silicates. Pyrrhotite occurs in a few coarse inter- 
growths with chalcopyrite as grains from 0.3 to 0.6 rmn in size. A few 
grains consist of irregular pyrite, whose texture appears to be 
extremely fine grained aggregates in part intergrown with non-reflec- 
tive minerals. This pyrite probably is after pyrrhotite (see sample 
M-81-20 65 m). 

Apatite forms clusters of subhedral to euhedral grains averaging 
0.05-0.12 mm in grain size, with a few up to 0.2 mm long. These mainly 
occur in quartz. 

Biotite forms scattered grains averaging 0.15-0.25 mm in size. 
They are light to dark brown in color and are slightly altered along 
cleavage to chlorite. 

Calcite forms scattered anhedral patches averaging 0.2-0.5 mm 
across. 

Hematite occurs with chalcopyrite as grains from 0.05-0.3 mm in 
size. It probably is an alteration of a sulfide, but whether it is 
of chalcopyrite or pyrrhotite is unknown. Another possibility is 
that it is after magnetite. 

Limonite forms scattered patches up to 0.3 mm in size throughout 
the rock. Some are associated with hornblende andfor biotite clusters, 
and some occurs in K-feldspar as described above. 



M-81-23 39.77 m. Strongly altered vein in Skarn, with Native Gold 

Despite numerous attempts, it was impossible to make a thin 
section of this sample. Thus only a polished block was prepared. 

The sample consists of a vein or patch which originally con- 
sisted mainly of chalcopyrite, possibly with pyrrhotite, in contact 
with a medium to coarse grained skarn. 

The skarn contains a soft, waxy, light green mineral, possibly 
sericite or serpentine. This is intergrown with a harder (H=4)  brown 
mineral, possibly apatite. 

The vein consists mainly of hematite-limonite. Patches from 0.3- 
1 mm in size consist of concentric aggregates of hematite of slightly 
variable reflectivity. In the cores of a few of these are relic 
patches of chalcopyrite rimmed by chalcocite-covellite or alone. 
These patches are from 0.05-0.1 mm in size. Hematite also forms very 
abundant wispy veinlets between these patches, intergrown with a 
non-reflective very soft mineral, possibly limonite. 

The rock contains scattered irregular grains of native gold up 
to 0.05 mm in size, averaging about 0.02 mm. These are concentrated 
mainly away from the hematite-chalcopyrite zone, and commonly occur in 
a bluish-green zone in the rock containing secondary Cu-minerals. 

Some of the oxide in the rock may be cuprite. 
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M-81-24 12.8 m Quartz-Tremolite-Diopside-(Mineral X) Skarn 

The rock has a variable texture; two sections were made. In the 
first the distribution of zones is as shown in the sketch. 

Zone 1. (quartz-rich) 

This zone contains quartz (80%) as anhedral irregular grains 
averaging 0.3-0.5 mm in size, with a few in coarser grained patches 
up to 0.7 mm across. Tremolite (15%) forms very irregular interstitial 
grains from 0.05-0.5mmin size. Diopside (2-3%) forms anhedral equant, 
commonly subrounded grains averaging 0.07-0.12 mm across. Calcite (minor 
forms scattered irregular grains averaging 0.02-0.1 mm in size. 

Zone 2 (calc-silicate-rich) 

This zone contains quartz (35-40%) as anhedral grains averaging 
0.07-0.2 mm in size. Diopside (15-20%) forms irregular grains averaging 
0.07-0.2 mm across. Tremolite (35-40%) forms irregular poikilitic grains 
and aggregates of grains, with coarser grains from 1.5 to 3 mm in size, 
and finer aggregates from 0.5-1 mm in grain size. Grains contain mode- 
rately abundant diopside and lesser quartz inclusions, and some contain 
calcite inclusions. Mineral X (5-7%) occurs in the same textural sites 
as tremolite, forming poikilitic grains up to 2 mm in size. The mineral 
is very similar to tremolite in some optical properties (relief, cleavage 
but has much lower birefringence (0.005) and is length fast. The extinc- 
tion angle ranges from 0 to about 30°. No mineral could be found in 
the reference tables to fit these properties. Calcite (3-4%) forms 
irregular grains from 0.05-0.3 mm in size. 

Zone 3 (idocrase-calcite veins) 

These are wispy to very patchy veins with irregular outlines. 
They are up to 0.7 mm wide, and average 0.1-0.2 mm. They consist of 
very fine grained patches of idocrase (high relief, very low birefrin- 
gence) and scattered grains and patches of calcite averaging 0.05-0.1 
mm in grain size. 

The rock contains a trace of pyrite grains averaging 0.01mm in sizt 

The second section consists of porphyroblasts of tremolite up to 
several mm across (65%) with interstitial patches of fine grained 
quartz (25%) and disseminated irregular grains of diopside (10%) 
averaging 0.05-0.15 mm in size. This part of the section has a mottled 
texture outlined by patches of tremolite against those of quartz. 










	090981
	Table of Contents
	Figure 1
	Figure 2
	Figure 3
	Figure 5
	Figure 8
	Figure 9
	Appendix 1
	Maps

