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MAKE OATH AND SAY,THAT :- 

Depc~rtmont of Indian Affoin and Northern Devalmment 

YUKON QUARTZ MINING ACT 

FOW "C" - APPLICATION FOR A CERTIFICATE OF WORK 

@is form required in duplicate with rketch showing location of work.) 

I (Name) Occupation T o L  % ; C Z P I C  G a  109; st 
(Postal Address) 

0 g 2 / S  / / / ~ ~ ~ f ' ~ d ~ , , f ~ . . , ,  e.. 

I. I rn the -a, or ~ g e n t  of the ma, of the mlnaal clalm6) to whlch refaense is mod. hreln.  

OFFICE DATE SUM) 

2. 1 have done, or caused to be h e ,  we& an the followlng mlnaal s l a l m ~ :  

(Here list claims on which work was actually QneJy.number and name) 
-1 , 7 ;  y -;sl, 
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t o  r a p r a a t  the following mlneml c la im undr the &lt'y of c k p l ~ ~ g  &itlflcd. No. 

- . 
(Here list claims to be renewed by number and name in numerical a d o )  

3. The following is a &ailed ntdanent of such 4: (Set om foil paniculan of the work done 
In the twelve months in which such work is required to be dwc. as rhown by Section 63.) 
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dollars, since the  30* dayof -19 8 1 
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(Here list claims to  be renewed in numerical order, by grant number and daim name, arrinB renewal period requested). 
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3. The following is a detailed statement of such work: (Set out full particulars of t h k  done indicating dates work 
and ended in the twelve months in which such work is required to  be donefshown by Section 53.) 
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Deportment of Indian Affairs and North- Dwslopment 

YUKON QUARTZ MINING ACT 

FORM "C" - APPLICATION FOR A CERTIFICATE OF WORK 

( ~ h i c  form required in duplicate with sketch hwIng location of work.) I 
1 (N amc) L 'B iczo Ic  

OccupaUon 
C ' r ~ l o  9 i 5 f  

MAKE OATH AND SAY,THAT :- 

2. 1 have dme, a caused to be done, wak m the bi lowbe mInml&(r)r 

R e ~ a u , J  t 5anurc. 3 qhl \q -  CC+UCAJ 
b3 eem-O.. d LC: -) 
The Edlavhg IS a b t a l l d  itdmmt of uch d: (Set out -culm of the bns 

in the m l v e  months in which such Work is ~ q h d  to be -u barn by S s ~ ~  53,) 

/,A/% - 
A ~ornmiss io~er  for Oaths for Yukon Territory. 



Deportment of Indian Affalrs and Northern Dwelmment 

YUKON QUARTZ M I N I N G  ACT 

FORM "C" - APPLICATION FOR A CERTIFICATE OF WORK 

 hi, form required i n  duplicate with sketch $bhawlng location of work.) 

MAKE OATH AND SAY,THAT :- 

Occupation 
1 (Name) -J-~ 

(Portal Addrest) 

1. I m ha -a, a agent of h e  owner, of h e  mineral clalmO fo which rafuenee Is made huein. 

OFFICE DATE : 

2. 1 have done, or caused to be &no, wak m h a  fallowing m h r a l  claim6): 
(Here list claims on which work was actually done by number and name) 
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Deparfment of Indian Affairs and Northam Dwelwmmt 

YUKON QUARTZ M I N I N G  ACT 

FORM "C" - APPLICATION FOR A CERTIFICATE OF WORK 

(This form required in duplicarc with sketch showing location o f  work.) I 
1 (Name) Occupation 

T o L  ~. T3 iczak G - l o q i s t  
(Postal ~ d d r e u )  u s o a ,  8~115-111 St., ~ d n w f a ~ ,  fl/bpra. 

MAKE OATH AND SAY,THAT :- 

1 .  I pn the ma, or went of the ma, of the mineral claimb) to 4 l c h  rmkmca  is  n d m  hermin. 

2. 1 have h e ,  or coured to bs b e ,  w d  on the following m i n d  clairnb), 

(Here list claims on which work was actually done by number and name) 

OFFICE DATE STAW 

Swan before ma d r) 
J - 

this 5yT-d~ of -32.&--- 

A ~omrnissi%r for Oath for Yukon Tenirory. 



MAKE OATH AND SAY. THAT: 

Situatedat f : r e w e ~ d  creek;  omb bit*^ ~ o u * t a i * z ~ 1 ~ g b ~ t ~ ~ .  1 / 8 7  Y 13 10 

in the C ) c l r ~   SO^ Mining District, to t h e n l r a I a t  least $ 10: 000 

dollars, since the 30* day of 'ma, 19g(. 

to ,,wing mineral &ims under the authority of Grouping W t e  No. Q \ 

( H ~ ~ ~  list claims to be renewed in numerical order, by grant number and claimme. 

Mflnn, 1-q Vfi  31991 -  99 

3, ~h~ following is a detailed statement of such work: (Set out full ~articulPDf the work done indicating dates work 
and ended in the twelve months in which such work is required .Y done as shown by Section 53.) 

~ k e  w o v k  progra- -0-5 c o n d r s f r d  % o h  ~ n 0 . 3 3 0  t o  

\ \  , i q % \  an& ~ o r \ ~ i ~ t c B  rC b l a f t  l c ~ e l l ; ~ ~  o f  
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CHAPTER ONE: INTRODUCTION 

1-1: Location and Access 

The MARN claims are located 55km NNE o f  Dawson Ci ty ,  Yukon,in the 

Tombstone Mountains, p a r t  o f  the Og i l v ie  Range (Fig. 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 (Fig. 2). 

During the past, access has be& by he l icopter  from Dawson C i t y  o r  

from a debarkation po in t  on the Dempster Highway, 29km t o  the east (Fig. 3). 

I n  the fu ture,  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 val ley,  from the Dempster Highway t o  

the Chandindu River Valley (35km), and then up the Chandindu and 

Fireweed val leys (10km) t o  the property. 

2)  Along the Chandindu River road, a d i r t  t rack  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 property (Fig. 3). Equipment could 

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

16km t o  the 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  objections t o  construct ing a road along the Tombstone River 

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

a nat ional  park and disturbances such as road construct ion may be frowned upon. 

1-2: H is to ry  o f  the Claims 

The o r i g i na l  MARN 1-8 claims were staked by Mattagami Lake Mines Ltd. 

Ju ly  29, 1978. Only a b r i e f  per iod o f  explorat ion was car r ied  out  i n  1978. 





Morn Roiec t  

FIGURE 2 
CLAIM MAP 





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

54 claims were staked i n  July-September. 

On June 2nd, 1980 an addi t ional  46 claims, MARN 63 t o  108, were 

staked. As wel l ,  MARN 29 and 30 were restaked. The relevant data i s  

summarized i n  Table One. 

1-3: Physiography 

"This rock i s  s t rongly  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 1 ines o f  sharp pinnacles and l o f t y  

tower-shaped peaks." (McConnell , 1903, p.63) 

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

o f  the Cord i l le ra.  Areas underlain by i n t rus i ve  rocks feature 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 not  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  the rock has l e d  t o  the development 

o f  branching, razorback ridges, large pinnacles resembling hoodoos and 

large peaks towering above the ridges. Cirques and hanging val leys are coninon 

i n  t h i s  t e r ra in .  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  not  as rough, 

fea tu r ing  broader val leys w i th  gent ler  slopes and i n  some areas, a plateau 

type topography. 

This area was not  a f fected by cont inental  g l ac ia t i on  bu t  was subjected 

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

t r ave l l ed  down the Chandindu River va l ley  but  apparently d id  not  reach the 

T in t ina  Trench. Glacial  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  the MARN claims are above t h i s  

elevation, ranging from 4,100 ft. t o  6,600 ft. (1,250 metres t o  2,000 metres). 



Work E x p i r y  Date I 

August 4, 1987 

August 4, 1988 

August 1, 1987 

August 1, 1987 

September 10, 1987 

August 1, 1987 

June 11, 1985 

August 14, 1987 

September 10, 1987 

September 4, 1987 

September 10, 1987 

September 4, 1987 

Lapsed 

June 11, 1981 

TABLE ONE: 

Claim No. 

1- 4 

5- 8 

9- 16 

17- 20 

21- 24 

25- 28 

29- 30 

31- 36 

37- 38 

39- 46 

47- 48 

49- 56 

57- 62 
- 

63-108 

Date o f  S tak ing  

J u l y  29, 1978 

J u l y  29, 1978 

August 1, 1979 

August 1, 1979 

September 7, 1979 

August 1, 1979 

June 2, 1980 

J u l y  31, 1979 

September 7, 1979 

August 17, 1979 

September 7, 1979 

August 24, 1979 

September 16, 1979 

June 2, 1980 

MARN CLAIMS HISTORY 

Grant Number 

YA 31491-94 

YA 31495-98 

YA 47156-63 

YA 47164-67 

YA 47600-03 

YA 47168-71 

YA 50039-40 

YA 47172-77 

YA 47575-76 

YA 47265-72 

YA 47577-78 

YA 47273-80 

YA 47643-48 

YA 50041-86 

Recording Date 

August 4, 1978 

August 4, 1978 

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 

Transfer  S ta te  

Complete t o  Noranda 

Complete t o  Noranda 

Complete t o  Mattagami 

Complete t o  Mattagami 

Complete t o  Noranda 

Complete t o  Mattagami 

Complete t o  Mattagami 

Complete t o  Noranda 

Complete t o  Noranda 

Complete t o  Noranda 

Complete t o  Noranda 

Complete t o  Noranda 

Lapsed 

Complete t o  Mattagami 



1-4: Procedure 

Exploration on the MRN claims i n  1980 was conducted from May 30 unt i l  

September 5 ,  1980. A crew of f i v e  geologists was employed t o  conduct 

geological mapping and geophysical surveys and diamond d r i l l i n g  was conducted 

on the property, from July 9th unt i l  September 5th,  by a crew from Drilcor 

Industries Ltd. The senior author (J.L.B.) a lso spent much of July and 

August on the property supervising the work. 

A base camp was established on the north shore of Lake Scovi l le  

( ~ a p  1) .  The geological crew u t i l i zed  t h i s  camp unt i l  mid-July and then 

moved camp onto MARN 51 t o  conduct work on the southern claims. The d r i l l  

crew was quartered i n  the  base camp throughout t h e i r  s tay on the property. 

Detailed geological mapping, grid layout, geophysical (Crone Shootback, 

RADEM and magnetometer) surveys were canducted from both camps. Some 

trenching was a l so  carr ied out on MARN 31 from the Lake Scoville camp. 

In addition, an I.P. survey was conducted by Phoenix Geophysics Ltd., and 

a topographic survey of the  property was undertaken by Hosford, Impey & 

Welter Ltd. Both these crews u t i l i zed  the Lake Scoville camp during t h e i r  

stay. 

The geological crew consisted of the f o  

Rick Kemp Party Chief 

Larry Kovac Senior Assistant 

Burns Cheadle Junior Assistant 

Steve Wiecek Junior Assistant 

Lorne Leclerc Junior Assistant 

llowing personnel: 

The address of a l l  personnel and companies involved i n  the program 

a re  l i s t e d  in  Appendix Two. 



CHAPTER TWO: GENERAL GEOLOGY 

The MARN c la ims cover  t h e  con tac t  between a Cretaceous, monzonite 

p l u t o n  and th ree ,  east-d ipping,  sedimentary u n i t s :  The Ordovician- 

S i l u r i a n ,  Road R ive r  Formation; t h e  Permian, Tahkandit  Limestone and a 

"Jurass ic  S c h i s t "  u n i t  (Table 2). The u n i t s  have been p r e v i o u s l y  descr ibed 

(Biczok, 1980), there fore ,  t h i s  chapter  o f f e r s  o n l y  some new observat ions.  

2-1: Sedimentary U n i t s  

2-1-1: The Road R ive r  Formation 

The Ordov ic ian-S i lu r ian ,  Road R ive r  Formation, i s  t h e  o l d e s t  u n i t  

found on t h e  c l a i m  group and under l i es  much o f  t h e  western claims. General ly,  

i t  c o n s i s t s  o f  150 metres o f  c h e r t  and a r g i l l a c e o u s  members, represented by 

a lower 60 metre member o f  c h e r t  and in terbedded b lack  s l a t e ,  o v e r l a i n  by 

90 metres o f  predominant ly a r g i l l  i t e  (Tempelman-Kluit, 1970). The e n t i r e  

fo rmat ion  i s  g e n e r a l l y  considered t o  be f a i r l y  c h e r t y  (Tempelman-Kluit, 

pers. corn., 1980) however, on t h e  MARN cla ims,  t h i s  appears t o  be t h e  

case o n l y  i n  t h e  lower sec t ion .  

I n  t h e  v i c i n i t y  o f  Lake S c o v i l l e ,  R. Kemp has i d e n t i f i e d  a t  l e a s t  

f o u r  members o f  t h e  Road R ive r  Formation (Map 1, Table 2) .  The lowest  

i d e n t i f i e d  member i s  a c h e r t  pebble conglomerate/breccia bed, which i s  t h e  

o n l y  predominant ly c h e r t y  member found t o  date. The fragments c o n s i s t  

e n t i r e l y  o f  cher t ,  a re  subrounded t o  subangular and range up t o  lOcm x 8cm 

i n  s ize .  The m a t r i x  i s  a l s o  q u i t e  che r t y ,  w i t h  a minor a rg i l l aceous  component, 

and i s  very  f i n e  grained. R e l a t i v e  percentages o f  m a t r i x  and fragments are  

q u i t e  va r iab le ,  b u t  t h e  u n i t  averages rough ly  30-40% fragments. Over ly ing  



TABLE TWO: TABLE OF FORMATIONS 

Era 

MESOZOIC 

PALEOZOIC 

Period Formation ---+--- 
Mid 
Cretaceous 

Tombstone and Brenner 
Bath01 iths 

Lower 
Cretaceous 

Permian I Tahkandit Formation 

Keno Hill Quartzite 

Jurassic 

Ordovician Road River Formation 
and 
Silurian 

"Lower Jurassic 
Schist" 

- 

Lithology 

Diorite, ~yenite and 
Monzoni te 

Orthoquartzite 

Black graphitic slates 

Limestone 
- -- 

Chert and argillite 



this member are three,more argillaceous,members which presumably belong to 

Tempelman-Kluit's upper division. The lowest of the three is a thinly 

laminated schistose to slaty argillite unit. It is easily weathered and 

seldom forms competent outcrops. The uppermost two units are both fairly 

siliceous, however, they appear to be clastic rather than chemical in 

origin (i .e. not cherts). Overlying the schistose member is a fairly 

massive, siliceous unit which forms numerous blocky outcrops due to its 

resistant nature. The uppermost member consists of thinly bedded ( k m  

average), siliceous and argillaceous layers, which probably represent 

original sandstone and shale beds. The bedding is fairly well preserved 

although pinch and swell structures are commonly developed and, in one 

location, tops were determined to be to the southeast. This unit was 

partially penetrated in one drill hole (M-80-4) and good samples obtained. 

They consist largely of coarse grained, gritty sandstone (quartzite) with 

20-30% interbedded shale as thin (LlOcm) beds. Rip-up clasts of shale 

in the sandstone are quite common. 

On the southern claims, only one outcrop of the Road River Formation 

was observed (Map 1). It consists of a fairly massive, black shale with 

numerous white chert lenses and lenticular chert bands. With increasing 

stratigraphic height, the beds become more massive and the chert bands 

more laminated. 

Within the claim area, no fossils were found within this formation 

and no calcareous units were observed. This suggests that any future 

drilling need not penetrate this unit for any significant distance. (This 

had been considered since the LENID skarn deposit is in a calcareous 

member of the Road River Formation) Only minor mineralization, as fine 

grained, disseminated pyrite was observed in outcrop. 



2-1-2: The Tahkandit  Limestone 

Th is  Permian u n i t  c o n s i s t s  predominant ly o f  whi te,  f i n e  grained, 

c r y s t a l l i n e  l imestone w i t h  l e s s e r  amounts of calcareous q u a r t z i t e  and 

c h e r t  pebble conglomerate. On t h e  southern c la ims i t  reaches a maximum 

th ickness  o f  25-30m, b u t  t h i n s  t o  rough ly  10m a t  i t s  no r the rn  l i m i t .  

The fo rmat ion  has been d i v i d e d  i n t o  t h r e e  members by Tempelman-Kluit 

(1970) and we a r e  i n  bas i c  agreement w i t h  h i s  d i v i s i o n s :  

1)  a lower  l imestone member w i t h  abundant d e t r i t a l  cher t ,  

2) a middle l imestone w i t h  in terbedded che r t ,  and 

3) an upper member o f  massive, t h i c k  bedded l imestone. 

On t h e  south s i d e  o f  Fireweed Creek, and i n  d r i l l  ho les M-80-1 and 

M-80-4, t h e  1 owest member c o n s i s t s  l a r g e l y  o f  c h e r t  pebble conglomerate/ 

breccia.  I t  con ta ins  rough ly  80%, w e l l  rounded t o  sub-rounded pebbles, 

lmm t o  7.5cm i n  length,  i n  a calcareous cement. 

I n  t h e  Fireweed Creek exposures, t h e r e  a r e  several  r e l a t i v e l y  

t h i n  (15cm) conglomerate beds, w h i l e  i n  d r i l l  ho le  no. 4, 1,700m t o  t h e  

northwest,  t h e  lower 3 metres c o n s i s t s  e n t i r e l y  o f  c h e r t  pebble conglomerate. 

On t h e  southern claims, t h e  basal conglomerate was n o t  observed, i t  i s  

replaced by  a whi te,  c r y s t a l l i n e  l imestone w i t h  f requent  c h e r t  nodules. 

The midd le  u n i t  on t h e  southern c la ims appears t o  f i t  t h e  d e s c r i p t i o n  

o f  Tempelman-Kluit f a i r l y  w e l l .  It cons i s t s  o f  whi te,  c r y s t a l l i n e ,  f r e q u e n t l y  

b i o c l a s t i c ,  l imestone, w i t h  numerous c h e r t  lenses and bands. Kemp descr ibes 

a che r t y  grainstone/packstone ( i .e.  a g r a i n  supported, c h e r t  c l a s t i c ,  w i t h  

mud and w i t h o u t  mud) i n  t h e  upper p o r t i o n  o f  t h i s  member (F ig.  4). The 

sen ior  au thor  has n o t  observed t h i s  u n i t  anywhere e l s e  on t h e  p rope r t y  o r  

i n  t h e  d r i l l  holes. I n  t h e  d r i l l  ho les,  t h e  midd le  and upper sec t ions  a r e  
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not significantly different. Both contain occasional, thin quartzite 

(chert?) bands and rare, thin, chert pebble conglomerate beds. This 

similarity may be partially due to the effects of contact metamorphism, 

which has led to the recrystallization of the limestone in all drill 

holes. This, of course, makes it difficult to distinguish between the 

calcareous cherts and the limestone/marble, especially in drill core. 

On the southern claims, the upper member of the limestone also 

consists of a fairly massive, crystalline limestone, frequently bioclastic. 

However, there is also a chert pebble conglomerate unit along its upper 

contact with the Jurassic Schist (Fig. 4). The chert fragments are rounded 

to subangular, up to 8cm in length, and are frequently rimmed with 

pyrrhoti te. 

The contact between the Tahkandit Limestone and the Jurassic Schist 

strikes 45' and dips 10°SE, while the limestone strikes 18' and dips 18'E. 

Although this is based on only one measurement, it does illustrate the 

locally pronounced unconformity between the two units. 

2-1-3: Jurassic Schist 

A1 least two, and possibly three, members of this formation have 

been observed on the claims. 

In the vicinity of Lake Scoville, the lowest member (the only member 

present in this area) consists of light to dark grey, fine to very fine 

grained quartzite and argillaceous quartzite. The quartzites generally 

weather to a rusty, red colour due to their high disseminated pyrite content. 

Occasionally there are medium grained, "gritty" quartzites present and, 

rarely, biotite porphyrobl astic, calcareous(?) quartzite. This member has 



been observed i n  a l l  d r i l l  holes (except, of course, no. 7)  and i s  found 

in outcrop, overlying the Tahkandit limestone, in the  Lake Scovi l le  area. 

Apparently t h i s  member undergoes a s l i g h t  fac ies  change t o  the  

south. On the  southern claims, Kemp describes the Jurass ic  Schis t  overlying 

the limestone as  a th in ly  laminated, black, cherty shale o r  s l a t e .  No 

cherty units of any kind have been observed by t h i s  author (J.L.B.) anywhere 

on the northern claims, including i n  the d r i l l  holes. The quar tz i tes  on 

these claims a re  almost cer ta in ly  c l a s t i c  sedimentary i n  or igin  ( i  .e. 

sandstone, minor shale) .  

Overlying the black shale member on the southern claims is a more 

massive, s i l i ceous  u n i t .  The u n i t  i s  however s t i l l  somewhat banded w i t h  

a l t e rna t ing  dark grey, s i l i ceous  shales /s la tes  and s i l i ceous ,  quar tz i te  

bands. I t  closely resembles the  basal member found i n  the  Lake ~ c o v i l ' l e  

area.  

2-1 -4: Intrusive Phases 

The main body of t he  M t .  Brenner stock has previously been described 

by Lambert (1964) and Biczok (1980). I t  consis ts  of a marginal b i o t i t e  

monzonite/diorite phase which has d i f fe ren t ia ted  inwards t o  a quartz monzonite 

porphyry centre  w i t h  a large a p l i t e  core. Therefore the  only new descriptions , 
! 

will  be of dykes encountered during d r i l l i n g  and on the southern claims. i 
? 
I 

A t o t a l  of e igh t  dykes were encounted i n  the d r i l l  holes. They 

range from 0.2 t o  5.7m in apparent thickness. Most exhibited narrow chi l l  i I 
b 

margins and several were bordered by well developed hybrid zones, containing [ 
I 

varying proportions of magmatic material and p a r t i a l l y  assimilated country 



and are presumably re la ted  t o  the outer phase o f  the in t rus ion.  Three 

dykes w i th  more f e l s i c  compositions were found i n  hole M-80-1. A l m  wide 

gran i te  dyke, containing 10-20% orthoclase phenocrysts, 10% quartz and 5% 

b i o t i t e ,  was encountered, along w i t h  two b i o t i t e  syenite sykes. These 

contained 10-15% b i o t i t e  and only t race amounts o f  quartz. One i s  0 . 5 ~  

i n  apparent width, the other i s  5 . 7 ~ .  The f a c t  t h a t  these three f e l s i c  

dykes occur i n  hole M-80-1, the f u r thes t  hole from the stock, suggests t h a t  

there may be a f e l s i c  plug a t  depth i n  t h i s  area. 

On the southern claims, a la rge  po rphy r i t i c  monzonite dyke was 

observed (Map 1). It features tabular  orthoclase phenocrysts up t o  5cm 

long and lcm wide, s t rongly  f low al igned a t  126'. 

2-2: St ructura l  Geology 

The sedimentary s t ra ta  on the MARN claims general ly d i p  t o  the 

east a t  a r e l a t i v e l y  shallow angle. The d i p  i s  f a i r l y  constant a t  approx. 

10-20' u n t i l  the margin o f  the Mt .  Brenner Stock i s  approached. Several 

hundred metres from the margin, the d i p  o f  the s t r a t a  appears t o  become 

steeper towards the margin. Lambert (1964) suggests t h a t  i n  f a c t  the 

s t ra ta  were upturned and then overturned adjacent t o  the contact. However 

some complicating factors  came t o  l i g h t  dur ing our mapping. It appears on 

the southern claims, t h a t  the Jurassic Schist  i s  i s o c l i n a l l y  fo lded as a 

un i t ,  and over1 i es  the r e l a t i v e l y  constant d i  ppl i n g  Tahkandi t Limestone 

along a possible t h rus t  contact. The Jurassic Schist  i s  complexly fo lded 

and frequently, very steeply dipping (Nap 1).  A t  one loca t ion  i n  M t .  Brenner 

val ley,  i t  does appear t o  be upturned against the contact of the stock. 

However, there i s  no evidence o f  any fo ld ing  i n  the underlying limestone, 



or, any evidence o f  upturning i n  t h i s  u n i t  adjacent t o  the stock. The 

on ly  perturbat ions i n  the o r i en ta t i on  o f  the limestone occurs nor th  o f  

Lake Scovi l le,  where the u n i t  has been t i l t e d  i n t o  a steeper o r ien ta t ion  

and disected by a number o f  f au l t s .  I n  Fireweed Creek val ley,  the lime- 

stone i s ,  i n  fact ,  down-dropped along several normal f a u l t s  as the stock 

i s  approached. The v i s i b l e  displacement i s  r e l a t i v e l y  minor, 5-10 metres, 

however i t  i s  s t i l l  the reverse o f  the expected s i tua t ion ,  i .e. an upturn 

i n  the s t r a t a  near the margins o f  the stock. D r i l l  hole M-80-3 was 

spotted i n  Fireweed Creek val ley,  i n  the hope o f  in te rsec t ing  the limestone 

adjacent t o  the stock. However, as seen i n  Fig. 14, the hole encountered 

only Jurassic Schist  throughout i t s  259m length and was f i n a l l y  terminated 

due t o  a lack o f  rods. Assuming a 15" apparent d i p  f o r  the limestone, i t  

should have been intersected a t  a depth o f  roughly 150111. The u n i t  i s  

qu i te  probably downfaulted a t  depth and i s  almost ce r ta in l y  not  upturned 

t o  any great  degree. 

North o f  Lake Scov i l le ,  the limestone has been cut by two major, 

normal f au l t s ,  one trending NW-SE, the other NE-SW. This has, i n  effect, 

dSvided the u n i t  i n t o  4 quarters, each o f  which has been v e r t i c a l l y  

displaced r e l a t i v e  t o  the other three (Map 1).  The resu l tan t  leve l  o f  

each quadrant, from highest t o  lowest i s  now NW, NE, SW, SE. The NW 

quadrant has been la rge ly  s t r ipped o f  limestone by erosion, the only 

remaining limestone occurs along the NW-SE f a u l t  and beneath the northern- 

most por t ion  o f  the monzonite s i l l .  The SE quadrant has been lowered t o  

such a degree t h a t  the limestone i s  present ly bur ied beneath several hundred 

feet o f  Jurassic Schist. Most o f  the limestone i n  the remaining quadrants, 

the NE and SW, i s  s t i l l  i n t a c t  and exposed. 



CHAPTER THREE: GEOPHYSICS 

3-1: Introduction 

During the exploration program, a variety of geophysical techniques 

were used in an effort to determine if mineralized skarn zones extended to 

depth. The techniques included I .P., Magnetometer, RADEM and CRONE Shoot- 

back surveys. Results of all techniques were not overly useful as we were 

hampered by a number of problems including conductive overburden, perma- 

frost and poor electrode contacts during the I.P. survey. 

The geophysical surveys were conducted over three grids (Fig. 5): 

I) The Lake Scoville grid, which covers the mineralized limestone exposures 

north of lake Scoville; 2) the "Mini-Grid", covering an area of 250111 x 250m 

along the northern, gossanous, contact of the monzonite sillldyke with the 

Tahkandit Limestone; 3) the Mt. Brenner Valley Grid, which was located in 

the central portion of the claim group in an effort to locate skarn zones 

at depth. The grid is underlain predominantly by Jurassic Schist in the 

west and monzonite/diorite in the east. 

3-2: I .P. Survey 

In an attempt to locate sulphide skarn mineralization at depth, 

three east-west lines were surveyed on the MARN claims by Phoenix Geophysics 

Ltd. (Fig. 6). Their report is presented under separate cover and sumnarized 

in the following section. 

Numerous problems were encountered during the I.P. survey which 

reduced the signal strength and consequently the acquisition of readings 

from the deep levels. Much of the area is underlain by sem-continuous 

permafrost, which increases the resistivity of the ground and therefore 



lowers the signal strength. On two of the lines, electrode contacts 

were relatively poor due to the rocky nature of the terrain. In addition, 

much of the lines are underlain by conductive overburden (pyritiferous 

Jurassic Schist) which generated spurious results. The following is a 

brief description of the results as interpreted by Phoenix Geophysics Ltd. 

Line 12,278N: 9,000E to 10,500E . 

The apparent resistivities decrease to the west on this line. 

Much of the data could not be measured, but the lowest resistivities 

and the strongest I.P. effects seem to be well away from the contact, 

within the Jurassic Schist. 

Line 13,100N: 8,625E to 10,000E 

On this line there is a strong, shallow, relatively narrow I.P. 

anomaly centered at about 9,400E. This is located exactly at 

the contact between the schist and the monzonite. To the west, 

another shallow I.P. anomaly is indicated at the end of the data. 

Since these anomalous effects are all detected for the X = 125 

metres, n = 1 measurement, the source is indicated to be relatively 

shallow. Therefore, the source could be better located, and 

evaluated, by measurement with shorter electrode intervals. 

Line BLC: 8,375E to 10,000E 

On this line, there is a very strong, narrow resistivity low 

centered at 9,375E to 9,50OE, just to the west of the high 

resistivity monzonite. There is also a shallow resistivity low 

at the western end of the line. These anomalies appear to lie to 

the west of the limestone formation in the Road River Formation. 

The source of these anomalies could be better located and evaluated 

using shorter electrode intervals. 



Undoubtedly the I.P. anomalies are related to graphite, pyrite and 

pyrrhotite concentrations in the Jurassic Schist and perhaps the Road 

River Formation. Geological mapping and dri 11 core examinations indicate 

that pyrite and pyrrhotite are both recrystallizaed and concentrated 

within the Jurassic Schist adjacent to the contacts of the stock. The 

Road River Formation is frequently pyritiferous and locally is somewhat 

graphitic. Therefore it is quite capable of producing an I.P. anomaly. 

It appears that an I.P. survey is not capable of detecting skarn mineral- 

ization beneath the pyritiferous schist, especially in this rocky terrain 

with its widespread permafrost. 

3-3: The Lake Scoville Grid 

The Lake Scoville grid was laid out along a 925m base line 

trending OM0, which roughly para1 lels the strike of the Tahkandi t 

Limestone. Seven cross-lines, totalling over 3,10Om, were established 

and surveyed with a magnetometer and Crone Shootback. 

3-3-1: Magnetometer Survey 

The results of this survey exhibit a general NE-SW trend in both 

the background data and the predominantly oval anomalies (Fig. 7). This 

trend parallels the regional bedding and is therefore presumed to be 

largely the result of differing lithologies. However, there are a number 

of strong spot anomalies which deserve closer examination. The strongest 

ones are centered at L275NE, 325NW and L2OOSW, 212NW. Both consist of 

strong positive highs (up to 1149 8 ) which cross over into relatively 

negative lows (down to 113 8 ,  versus the background level of 500s ) .  The 

first anomaly is located near the contact of the Tahkandit Limestone with 



the Jurassic Schist, i n  the v i c i n i t y  o f  serveral N-S monzonite dykes. 

There i s  no reported minera l izat ion i n  t h i s  area therefore a de ta i led  

examination o f  the area i s  required t o  explain t h i s  anomaly. S i m i l a r i l y ,  

there i s  no known minera l izat ion i n  the v i c i n i t y  o f  the second anomaly, 

LZOOSW, 212NW. This anomaly i s  qu i t e  intense but  f a i r l y  loca l i zed  and 
. 

w i l l  require f u r t he r  mapping t o  determine i t s  o r ig in .  

The broad magnetic high i n  the east corner o f  the g r i d  does not  

have a corresponding C.E.M. anomaly and i s  probably generated by the 

large volume o f  monzonite t a l us  i n  t h i s  area. The loca l  monzonite i s  

r e l a t i v e l y  magnetic and may also account f o r  the spot anomalies on L200Sw 

a t  25 and 50SE and L500SW a t  IOONW. I n  past surveys, monzonite boulders 

have been observed t o  generate spot anomalies. The r e l a t i v e  low on the 

Baseline a t  275SW i s  probably due t o  sedimentary cover' i n  the stream 

val ley.  This i s  the only survey l i n e  which crosses the stream and a 

s i g n i f i c a n t  magnetic low i s  apparent where i t  does. 

3-3-2: Crone Shootback (C.E.M.) Survey 

During t h i s  survey, a c o i l  spacing o f  150111 was used t o  achieve 

maximum depth penetration. The survey produced only two s ign i f i can t  

anomalies, the r e s t  o f  the l i n e s  are r e l a t i v e l y  f l a t  (Fig. 8). Both 

anomalies are evident only i n  the h igh frequency data (5,010 Hz), 

suggesting t ha t  they represent weak conductors. 

The anomaly on L2OOSW a t  160NW, exh ib i t s  a peak amplitude o f  

35' and i s  centered 45m southeast o f  a strong magnetic anomaly. Since 

the C.E.M. system "sees" deeper than the magnetometer survey, t h i s  

suggests t ha t  the anomaly source dips t o  the southeast. It may be a 

conductive bed o r  perhaps a s i l l  w i t h i n  the Road River Formation. 



Detailed mapping and extension of the grid to the SW are recomnended to 

determine the source of the anomaly and to trace its extent. 

The second anomaly, L275NE, 310NW occurs in a very rugged area 

and unfortunately the line was not surveyed far enough to close off the 

anomaly. However, it does correspond with a well developed, linear, 

magnetic anomaly in this area. As stated previously, there is no known 

mineralization in this location and further detailed mapping is required 

to determine the source of this anomaly. If the source proves to be of 

economic interest, geophysical surveys along 1 ines L425NE, 275NE and 150NE 

should be extended to the NW to delineate its extent. 

On the whole, geophysical surveys, especially EM surveys, are of 

very limited use over the area of this grid. Previous test lines over 

mineralized outcrops have not produced anomalies and this year's C.E.M. 

survey produced data of little use. Since exposure is excellent in this 

area, detailed geologic mapping, perhaps with the aid of a magnetometer, 

is our most useful exploration technique. 

3-4: The Mini-Grid 

The "Mini-Grid" was laid out along the northern contact of the 

monzonite sill with the Tahkandit Limestone. The contact is generally 

gossanous, where exposed, and numerous mineralized boulders are scattered 

along it. This grid was designed to aid in locating the source and 

extent of the mineralization and to delineate the strong geophysical 

anomalies discovered on several reconnaissance lines in 1979. 



3-4-1: Magnetometer Survey 

This survey proved to be the most useful and conclusive 

geophysical survey conducted on the claims to date. The magnetic 

data reveals a strong linear anomaly, with crossovers from -306y - 

to +2 ,O8Oy, which roughly para1 lels the monzoni te-1 imestone contact 

(Fig. 9). 

Away from this major anomaly, the rest of the grid area is 

relatively uniform, however there are several spot anomalies on 

line 15,850N. One anomaly at 10,456E may represent mineralization 

since it has both strong negative and positive anomalies developed. 

The spot anomaly at 10,500E is somewhat enigmatic - it may represent 
magnetic float or perhaps a dyke. 



3-4-2: Crone Shootback Survey 

As was the case w i t h  the Lake Scovi l le  g r id ,  the  Shootback survey 

on the "Mini-Grid" proved t o  be of l i t t l e  use. There i s  no correlation 

w i t h  the  magnetic survey and no anomalies were generated over the mineral- 

ized outcrops (Fig. 10).  The coi l  separation may have been too wide t o  

detect  the r e l a t i ve ly  shallow mineralization. 

One pers i s tan t  l i nea r  anomaly trends N-S across the  grid between 

10,475E and 10,500E. I t  is evident only i n  the  high frequency (5,010 Hz) 

r e su l t s  suggesting t h a t  i t  represents a weak conductor, probably a 

re la t ive ly  graphi t ic  bed w i t h i n  the quar tz i tes  of the  Jurass ic  Schis t  u n i t .  

3-5: M t .  Brenner Valley Grid 

The "Mt. Brenner Valley" trends east-west across the southern 

claims. I t  is known tha t  the  Tahkandit Limestone dips gently towards 

the M t .  Brenner stock i n  t h i s  area and presumably in t e r sec t s  i t  a t  some 

depth. In an e f f o r t  t o  de tec t  possible skarn mineralization in  this 

formation, a gr id  was l a id  out along M t .  Brenner valley - the lowest 

point i n  t he  area - and several geophysical surveys conducted. Five 

1 ines,  trending E-W and to t a l  1 ing 4km, were surveyed. 

3-5-1: Magnetometer Survey 

The magnetometer survey produced a somewhat e r r a t i c  pattern (Fig. 11) 

w i t h  very few strong anomalies present. The data seems t o  represent a 

combination of broad N-S trends,  re la ted t o  un i t s  w i t h i n  the Jurass ic  

Schist ,  and broad E-W trends,  probably re la ted t o  overburden patterns on 

the valley f loor .  The N-S trends a r e  evident along the western and 



eastern margins of the g r id ,  the l a t t e r  i s  a magnetic low which may be 

re la ted t o  the contact of the  Mt. Brenner stock. The grid should be 

extended several hundred metres t o  the  ea s t  t o  determine i f  t h i s  magnetic 

low crosses over in to  a high above the stock. 

As well as the broad magnetic trends,  there a r e  a number of 

spot anomalies which deserve consideration. On 1 ine  12 JOON a t  9 , 4 5 0 ~  

a posi t ive  high of +839 X i s  surrounded by a r e l a t i ve  low of +300X. 

T h i s  appears t o  be a shallow, surface fea ture  since there  i s  no correspond- 

ing C.E.M. o r  RAOEM anomaly. The se r i e s  of N-S l i nea r  anomalies i n  the 

NE corner of the grid are  d i f f i c u l t  t o  i n t e rp re t .  They may be a product 

of incorrect  plot t ing - f i l l - i n  l i nes  a t  12,350N and 12,450N a re  required 

t o  ascer ta in  t h e i r  t rue  form. Detailed mapping i n  t h i s  area,  and i n  the 

v ic in i ty  of the  spot anomaly on 12,30ON, should be undertaken t o  locate  

the sources of these anomalies. 

3-5-2: Crone Shootback Survey 

Much of the C.E.M. data is negative due t o  the  extent  of conductive 

overburden. Only when the l i nes  approach the stock t o  the values become 

posi t ive  (Fig. 12) .  

Overall,  there  is  very l i t t l e  correla t ion between the C.E.M. and 

magnetometer data.  There i s  one pers i s ten t ,  N-S anomaly i n  both the 

high and low frequency data which crosses a l l  f i ve  l i nes  a t  9,625E t o  

9,660E. Since the coi l  spacing was 125111, the  anomaly source must be 

r e l a t i ve ly  shallow, suggesting tha t  i s  is a l i thological  uni t .  A 

graphi t ic  s c h i s t  u n i t  crops out on l i n e  12,000N w i t h i n  the anomaly margins 

and is almost cer ta in ly  the source of the  e n t i r e  N-S anomaly. 



There i s  no pronounced anomaly i n  the  eastern p o r t i o n  o f  t he  

g r i d  along the  margin o f  t h e  stock, however there  i s  a gradual eastward 

increase i n  t h e  values u n t i l  they average zero over t h e  stock. Th is  i s  

due t o  the  d im in i sh ing  amount o f  conduct ive overburden (Jurass ic  Sch is t )  

towards the  east .  

3-5-3: RADEM Survey 

The RADEM survey seems t o  have been l e s s  i n f l uenced  by the  

extensive amounts o f  conduct ive overburden. The prominent N-S anomaly 

ev ident  i n  the  C.E.M. data appears on ly  on l i n e s  12,400N and 12,000N i n  

the  RADEM data (Fig. 13). On l i n e  12,400N the  anomaly appears o n l y  i n  

the  f i e l d  s t r e n g t h  and n o t  t h e  d i p  angle. On l i n e  12,00ON, where t h e  

g r a p h i t i c  s c h i s t  u n i t  crops out,  t he  anomaly i s  w e l l  developed i n  both  se ts  

o f  data. As was the  case w i t h  t h e  C.E.M. survey, t he  RADEM values increase 

g radua l l y  t o  t h e  eas t  as t h e  s tock  i s  approached. Th is  i s  i n t e r p r e t e d  

t o  be s o l e l y  as a r e s u l t  o f  t h e  change i n  l i t h o l o g i e s  r a t h e r  than t h e  

presence o f  m ine ra l i za t i on .  

3-6: Conclusions 

I n  sumnary, i t  seems t h a t  t h e  geophysical techniques u t i l i z e d  a re  

o f  l i t t l e  use i n  our  e f f o r t s  t o  l o c a t e  skarn m i n e r a l i z a t i o n  a t  depth. 1 
The CRONE Shootback, RADEM and magnetometer surveys a re  capable o f  de tec t i ng  i 

t 

on ly  r e l a t i v e l y  shal low fea tu res  such as near sur face l i t h o l o g i c a l  u n i t s .  ! t 

The I.P. survey appears t o  have de l ineated the  monzonite-schist con tac t  t o  

a depth o f  rough ly  200111, however, due t o  t h e  p rev ious l y  mentioned problems, 



r e s o l u t i o n  a long t h e  e n t i r e  l i n e  i s  r e l a t i v e l y  poor and t h e r e  i s  no 

i n d i c a t i o n  o f  massive skarn m i n e r a l i z a t i o n .  It i s  doub t fu l  t h a t  an 

I.P. system i s  capable o f  pene t ra t i ng  through t h e  p y r i t i f e r o u s  Jurass ic  

S c h i s t  t o  reach t h e  under l y ing  1  imestone. 



CHAPTER FOUR: DRILL PROGRAM 

4-1 : Int roduct ion 

During the d r i l l i n g  program, nine BQ holes, t o t a l l i n g  1,003.65m, 

were completed. The work was undertaken f o r  Mattagami by D r i l c o r  Industr ies 

Ltd. using a Hydrawink I 1  D r i l l .  One hole, M-80-2, was terminated when 

s h i f t i n g  overburden prevented fu r the r  d i l l i n g  and another hole, M-80-5A, was 

abandoned when t h e  rods were dropped and the hole subsequently froze. Hole 

M-80-5B was completed 0 . 3 ~  from hole 5A t o  a depth o f  798.7m, w i t h  the same 

d ip  and bearing, therefore hole 5A was not  logged o r  sampled. Detai led 

descr ipt ions o f  the core are given f o r  each hole on the appropriate record 

sheets. The relevant data f o r  each hole i s  sumnarized i n  Table 3 and p lo t t ed  

on Figure 6. 

4-2: Descr ipt ion o f  Diamond D r i l l  Holes 

Hole M-80-1 

This hole was co l lared on Ju ly  12, nor th  o f  Lake Scov i l le  a t  15,025#, 

10,300E. It was spotted w i th  a view towards penetrat ing the Jurassic Schist 

and in te rsec t ing  the Tahkandit Limestone beneath the over ly ing monzodiorite 

s i l l .  As ind icated i n  the record sheet, we were successful, in tersect ing 

the limestone a t  109.11m and passing i n t o  the s i l l  a t  121.0m. It appears 

t h a t  the lower por t ion o f  the limestone has been cu t  o f f  by the s i l l /dyke,  

since the basal cher t  conglomerate was no t  present i n  i t s  en t i re ty .  

The upper por t ion o f  the limestone (109.11-117.34~) i s  la rge ly  a 

white, c r y s t a l l i n e  marble w i t h  only a few minor d iops ide-act ino l i te  bands. 

Skarn i f i ca t ion  has been much more intense i n  the lower section, adjacent t o  

the s i l l /dyke ,  w i t h  the development o f  numerous, f r i ab le ,  d iops ide-act ino l i te  

zones and ve in le ts .  



TABLE 3: 1980 DIAMOND DRILL SUMMARY 

Hole No. 

N-80-1 

M-80-2 

M-80-3 

M-80-4 

M-80-5A 

M-80-5B 

M-80-6 

M-80-7 

M-80-8 

Bearing 

010' 

01 0' 

316' 

316' 

213' 

213' 

Dip 

-45' 

-90' 

-90' 

-45O 

-80' 

-80' 

-90' 

-45O 

-70° 

Casing Depth (m) 

1.22 

23.32 

24.87 

10.67 

Rock D r i l l e d  (m) 

144.16 

3.20 (Ovbd) 

234.50 

166.71 

Tota l  D r i l l e d  (m) 

145.38 

26.52 

259.37 

177.38 

Remarks 

Overburden t o o  deep. 
Hole abadoned. 

Hole abandoned due t o  
D r i l c o r  e r r o r .  Foot- 
age n o t  inc luded i n  
t o t a l s .  

Terminated due t o  
freeze-up. 

TOTALS 78.07 925.58 1,003.65 



Hole M-80-2 

I n  spot t ing t h i s  hole we hoped t o  in te rsec t  the Tahkandit Limestone 

a t  depth, adjacent t o  the contact o f  the stock. It was co l la red  a t  the end 

o f  Lake Scov i l le  (14,307N, 9,973E), the lowest po in t  i n  the val ley,  where 

the expected limestone depth was 175-200111. Unfortunately a t  a depth o f  80 

f e e t  a zone o f  large, unstable t a l us  blocks was encountered. The constant 

s h i f t i n g  o f  these blocks caused the rods t o  sieze and the hole was abandoned. 

Hole M-80-3 

This hole was d r i l l e d  as a replacement f o r  M-80-2, i n  an attempt t o  

in te rsec t  the limestone adjacent t o  the contact o f  the stock a t  depth. It 

was i n  a less facourable pos i t i on  than t h a t  hole, i n  terms o f  expected 

ta rge t  depth, however there was less overburden and bedrockwas h i t  wi thout 

delay. It was s t i l l  expected t h a t  the limestone would be intersected a t  a 

depth o f  less than 200m (Fig. 14) however the hole was d r i l l e d  t o  259111 with- 

out h i t t i n g  t h i s  formation. A t  t h a t  po in t  we ran out  o f  rods and since t h i s  

depth was close t o  the l i m i t  o f  the d r i l l ,  the hole was terminated. There 

was no sign o f  any c a l c i t e  o r  skarn veins which may have been derived from 

the limestone bed a t  depth. With the exception o f  several minor monzonite 

dykes, the hole remained i n  the Jurassic Schist  throughout i t s  e n t i r e  length. 

Assuming a 15' apparent d i p  ( t r u e  d ip  approx. 25') f o r  the Tahkandit 

Limestone, i n  the va l ley  o f  Fireweed Creek, the formation should have been 

intersected a t  a depth o f  175-200111, even w i th  several normal f a u l t s  down- 

f a u l t i n g  the limestone towards the p lu ton (Fig. 14). Even i f  some o f  the 

parameters (eg. dip, elevation, etc.) o f  the cross-section are s l i g h t l y  

incorrect ,  any appreciable upturning o f  the beds adjacent t o  the contact, 

should havecounteracted th i s .  Apparently, there i s  no s ign i f i can t  upturning 
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o f  the  beds, and i n  f a c t ,  t he re  may be a  downturning near the  p lu ton.  

There i s  no explanat ion f o r  such a  phenomenon known t o  the  authors. 

S t r a t a  adjacent  t o  an i n t r u s i v e  con tac t  are almost u n i v e r s a l l y  upturned 

o r  main ta in  a  constant  d ip .  

The Jurass ic  Sch is t  i n t e r s e c t e d  i n  t h i s  h o l e  cons is t s  o f  c lean 

t o  a rg i l l aceous  quar t z i t es ,  which are r e l a t i v e l y  massive t o  t h i n l y  

bedded and genera l ly  f i n e  grained. Roughly 35% o f  t h e  core i s  gne iss i c  

o r  even migmat i t i c .  Th is  i s  e s p e c i a l l y  t r u e  i n  the  lower 95m o f  t h e  

ho le  where 75% o f  the  s t r a t a  a re  gne iss i c  o r  m igmat i t i c .  I n  the  upper- 

most 144111, on ly  7% o f  t he  s t r a t a  have been so metamorphosed. Th is  

suggests t h a t  t he  lower s t r a t a  a re  c l o s e r  t o  the  margin o f  t h e  stock, 

which consequently imp l i es  t h a t  t h e  stock bulges o u t  a t  t h i s  depth. 

The r e l a t i o n  between the  i n t r u s i o n ,  and t h e  fo rmat ion  o f  gneiss o r  

migmati te, i s  ev ident  a t  144m and 154 t o  156111, where t h e  i n t r u s i o n  of 

d i o r i t e  dykes has c l e a r l y  produced w e l l  developed migmat i te zones a long 

t h e i r  margins. 

No economic m i n e r a l i z a t i o n  was encountered i n  t h i s  hole. There 

i s  evidence o f  extensive r e c r y s t a l l i z a t i o n  o f  p y r i t e  and p y r r h o t i t e  

w i t h i n  the  s c h i s t ,  however, t h i s  d i d  n o t  produce any enrichment i n  t h e  

base o r  precious metals. 



Hole ~ 1 8 0 - 4  

Th is  ho le  was spot ted  NE o f  Lake S c o v i l l e  a t  14,714N; 10,406E, 

several lOOm from ho le  M-80-1, i n  an attempt t o  i n t e r s e c t  t he  l imestone 

beneath t h e  s i l l  and c lose  t o  t h e  stock. As i s  ev ident  i n  t h e  record  sheet 

and Fig. 15, we were successful  i n  t h i s  endeavour. The d r i l l  penetrated 

the  monzodior i  t e  s i l l  t o  a depth o f  105.7m, passed through Jurass ic  Sch is t  

t o  142.8111 and then i n t e r s e c t e d  the  Tahkandit  Limestone. The l imestone 

appears t o  have been c u t  by a major reverse f a u l t ( s )  s ince an in tense 

shear zone was encountered i n  the  l imestone a t  151-153111, the  Road R ive r  

Formation a t  155.9 t o  161.8m, the  Tahkandit  Limestone from 161.8 t o  166.3m 

and f i n a l l y  the  Road R ive r  Formation again f rom 166.3 t o  t h e  end o f  t he  

ho le  a t  177.4111. The shearing i s  a t  an angle o f  42' t o  the  core a x i s  (approx. 

36' a t  t h i s  depth) and i s  the re fo re  c lose t o  be ing e i t h e r  v e r t i c a l  o r  

h o r i z o n t a l .  Since the re  i s  a s t rong  v e r t i c a l  shear zone approximately 

above t h i s  zone, and the  v e r t i c a l  al ignment produces t h e  most l o g i c a l  

arrangement o f  t he  beds, t h e  f a u l t  ( s )  has been presumed t o  be v e r t i c a l .  

The f a u l t i n g  has produced major shear ing a t  t he  bottom o f  the  f i r s t  l ime- 

stone s e c t i o n  b u t  n o t  t he  appreciable shear ing expected a t  t he  t o p  of t he  

d isp laced second sect ion.  Therefore the  exact  s t r u c t u r e  o f  t h i s  area i s  

s t i l l  enigmatic.  

Combining the  l imestone i n t e r s e c t i o n s  f rom ho les  no. 1 and 4 produces 

an apparent d i p  o f  33' south, along a 160'-340' sec t ion .  Assuming a s t r i k e  

o f  70°, f rom t h e  c loses t  exposures, t h i s  produces a t r u e  d i p  o f  approximately 

35' south, which i s  s l i g h t l y  shal lower than t h e  average d i p  ev ident  a t  

surface. Th is  apparent up tu rn ing  a t  depth may be a r e s u l t  o f  reverse 

f a u l t i n g  o r  perhaps a l o c a l  up-warping o f  t he  s t r a t a  adjacent t o  t h e  contact  

o f  t h e  stock. 



In spite of the almost ideal structural and stratigraphic 

setting of this intersection, virtually no skarn mineralization was 

encountered. The hole penetrated the Tahkandit Limestone below the 

monzonite/diorite sill, relatively close to the margin of the stock 

and in an area dissected by faults. If the faults were pre-ore, they 

could be expected to act as pathways for ore-forming solutions. 

Unfortunately, there is no indication of any solution activity in the 

fault zones, and, only one short interval of mineralization was 

encountered in the hole. From 162.75111 to 162.90111, a length of 0.15111, 

the core assayed 0.79% W. 



Holes M-80-5A and 5B 

Both holes were drilled from the same location, 15,500N; 

10,385E, in the approximate centre of the monzodiorite sill. This 

was an attempt to intersect the presumed extension of the large lime- 

stone "windows" (Map 1) at a greater depth (Fig. 16). We were forced 

to set-up considerably higher, and farther, from the limestone than 

desired due to the precipitous terrain in this area. 

Hole 5A was drilled at a bearing of 316' and a dip of -80'. 

The hole was angled slightly into the mountain, primarily to prevent 

water loss in the highly fractured bedrock. At a depth of 29.56111 the 

drill crew dropped the rods and the hole froze before they could be 

recovered but, in the meantime, the set-up was moved over 0.3m and another 

hole, M-80-5B, started. It was drilled at the same bearing and dip as 

hole 5A, to a depth of 198.72m. 

Although this hole remained in biotite diorite throughout its 

length, it appears that the remnants of the partially digested limestone 

were present from a depth of 41 to 152111. These remnants are present as 

areas of intense (30-40%) calcite veining and frequent thick skarn veins. 

Calcite veinlets are generally less than lcm wide, while the skarn veins 

are up to 0.75111 wide. The skarn veins generally consist of alternating 

bands or patches of pink, green and white calcite, occasionally with 

minor quartz and/or actinolite. Scattered calcite veinlets and skarnified 

xenoliths are found throughout the remainder of the core. However, these 

are thought to be of little significance, other than indicating that the 

diorite has disrupted the limestone bed. The major remains of the lime- 

stone are thought to lie between 100 and 152m. Calcite and skarn veining 

above this interval is probably the result of rising volatiles given off 
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Holes M-80-6, 7 and 8 

These three holes were d r i l l ed  from the same locat ion,  15,880N; 

10,383E, w i t h  the aim of intersect ing the Tahkandit Limestone below 

the monzodiorite s i l l .  The limestone i s  exposed roughly lOOm SE of 

the d r i l l  s i t e  i n  two trenches (Fig. 17) .  Most of the  mountainside 
- 

in t h i s  area i s  covered w i t h  large,  unstable, t a lu s  blocks and the 

selected location was the only potential  site which was r e l a t i ve ly  

close t o  t he  trenches, and s t i l l  moderately safe .  Even w i t h  extensive 

preparations, the  s i t e  was only marginally s a fe  t o  operate from. 

Hole M-80-6 intersected b i o t i t e  d i o r i t e  t o  a depth of 13.4111, 

Jurassic Schis t  from 13.4 t o  35.7111, Tahkandit Limestone from 35.7 t o  

46.2m, a d i o r i t e  dyke from 46.2 t o  53.0m and the Road River Formation 

from 53.0 t o  53.95m (Fig. 17, Record Sheet M-80-6). We had hoped t o  

d r i l l  f o r  an addit ional 5-7m in to  the Road River Formation. Unfortunately, 

we were forced t o  terminate d r i l l i n g  when the rods were dropped and the 

hole f roze before they could be recovered. 

Hole M-80-7 was d r i l l e d  a t  a bearing of 213' and a -45' d i p ,  t o  a 

depth of 94.48111. We expected t o  i n t e r sec t  the limestone u n i t  roughly 

50m from the intersect ion i n  hole M-80-6. However, as  i s  evident i n  

Fig. 18, t he  hole encountered only d i o r i t e  w i t h  r e l a t i ve ly  ra re  intervals  

of c a l c i t e  veining. This suggests t h a t  the limestone has been cut-off 

completely by the intrusion and there  i s  l i t t l e  hope of f inding pa r t i a l l y  

assimilated limestone blocks i n  this area.  

Hole M-80-8 was d r i l l e d  a t  t he  same angle as  hole M-80-7, 213', 

but a t  a s teeper  dip ,  -70'. I t  intersected d i o r i t e  t o  a depth of 20.lm, 

Jurassic Schis t  from 20.1 t o  43.1111 and Tahkandit Limestone from 43.1 t o  49.7m, 

the end of the  hole. We were forced t o  terminate this hole before passing 

through the limestone due t o  the  severe weather conditions. 



CHAPTER FIVE: CONCLUSIONS AND RECOMMENDATIONS 

During the 1980 exploration program on the MARN claims, a variety of 

techniques were employed in an effort to locate skarn mineralization at depth. 

Geophysical techniques utilized were Radem, Crone Shootback, I.P. and - 
magnetometer surveys. Most of these methods proved to be of little use, 

especially in the rugged terrain of the Lake Scoville Grid and the Mini-Grid. 

Over the relatively flat Mt. Brenner Valley Grid, all techniques were somewhat 

successful in delineating various lithologies but did not indicate the presence 

of any mineralization. The most successful technique proved to be the 

magnetometer survey. Over the Mini-Grid area it was successful in delineating 

a large anomaly coincident with known skarnification. It is the only geophysical 

technique recomnended for further use in the 1981 program. 

Geologic mapping of the original 62 claims is now virtually complete. 

There are several areas where detailed mapping is required however. These are 

lcoated north of Lake Scoville along the margins of the monzonite sill. Due 

to the extremely rugged terrain in this area, mapping has proceeded slowly in 

the past. Geologic mapping has been our most useful tool in locating skarn 

mineralization at surface and in predicting its location at depth. 

The 1980 drilling program was fairly successful in locating the Tahkandit 

limestone, the target host for potential skarn mineralization, beneath the 

monzonite sill. It has enabled us to draw some conclusions regarding the location 

of mineralization and these will serve as a guide for future work. Due to the 

encouraging results obtained during the 1980 exploration program, additional 

drilling is recomnended for 1981. Roughly 8-10 holes, totalling 3,000 feet will 

be required to delineate mineralization north of Lake Scoville. 
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Thunder,Bay, h t a r i o .  . 

2.) I am a member of the Geological Association of Canada. 

3.) I am a graduate of Haileybury School of Mines with a Mining 

Technician Diploma in the year 1976. 

4.) I hold no interes t  whatsoever, d i rec t ly  or M i r e c t l y ,  i n  the 

*-!securities or properties .of Mattagami Lake Fzploration Limited 

and I do not expect t o  receive any. . 
5 . )  The data herein contained were obtained during personal 

examination of the mineral occurrence during the 1980 summer 

f ie ld  season. 

DATrP a t  Thunder Bay, Cmtario, t h i s  29th day of January, 1981.. 

Richard T. Kemp 
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APPENDIX ONE 

DIAMOND D R I L L  LOGS 





I . L . I .  EXPLORATION OIVI I ION, D.O.H. RECORO 

I I 
I . 1- 0 .4 m: t e  ne ra ne cr  r t a  1 ne mestone m r b  e 

- 1 :  %t.'f!iabl:. :ra:ula: Ii!oe:ton:! few ninLr d i l p i i d i c  
I 

I I I sections. I 
1 110.48-110.94n: Two. f ine a r p a n d  1010-1 

I 12 C. w-td . . I 



Y.L.I. E X P L O R L T l O l  OIVI$IOU. 0.0.H. RECORD HOLE MO. If-80-1 

I zone o f  C n . . .. d w i  eovoidarains o! aranular auartz and calcit* 



M A T T l P A M l  L A K E  MIMES L I M I T E D  - EXPLDRATIOW OIVISIOR - D I h M O I O  D R I L L  H O L E  RECORD P.c 711 
DIP TEST 

r n o ~ r m r r  MRN LATITUOE 14.307N; 9.973E I r A I T C O  July 15. 1980 I..,... I c..,.. l.4 I r.. I... I (....I., I I..,... <..-.,.a 
I 

H O L ~  NO. ~ 8 0 - 2  OIPIRTUIL r lnwco  July 17. 1980 

METRES DIICIIZTIO~ 
-- 

rv.. I T. 1 1  .... 11..11." "0 

0 I 26.52 DYERBURDEN: Lawe  D i o r l t e  boulders. Cased t o  23.- due td I 

Loccro J .  ~ f c ~ o k  

METRES DIICIIZTIO~ % L ~ Y T L ~  ASSAYS 
rv.. I T. 1 1  .... 1h.11.1 "0. I I I I I 

0 I 26.52 DYERBURDEN: Lawe  D i o r l t e  boulders. Cased t o  23.- due td I I 



IATTLOAMI LAKE MINES LIMITED - EXPLORATION DIVISION - OlAMOlO ORILL HOLE RE0010  I P -  113 

rnorcmrr ~URW 

ROLE H L  M-80-3 

.sr\nlvlo Vertical 

LATlTuDC 13.973N; 9.70lE 

D I P A e T Y I I  

ILLVATION 1,331hl 

S T A R T ~ D  July 17. 1980 

P~*ISHED July 27. 1980 

253.37. 

c..,..,., 
DIP TLIT 

W x r s  r 

129.Yn 

251.(n 

c....,.r 

90. 

90. 

I..)... ~ . ~ . , . d  I..,... 





I I I I I I I ! , I I I I 
I I I I I I 1 I 1 259.37 IEND OF HOLE 

I I I I 



M A T T A O , ~  LAKE MINES LIMITEO - EXPLORATION O I V I S I O ~  - O I A M O ~ ~ D  DRILL HOLE RECORD -1. 114 

P " O P C R 1 1  WR,j 

HOLE NO. M-80-4 

. ~ A ~ I N O  OIO" 

L A r 8 T U o E  14.714N; 10,406E 

DLPAIIUIC 

ELLYAIIOW 1 , 3 7 h  

c.......& s T * R T c D  July 31. 1980 

""'SHCD August 4. 1980 

L m G T *  177.38m 
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c.,,.~,., ~.,-.,.d . 
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M.L.I. EXPLORATION DIV1~10H. D.D.H. RECORD r... 314  

I t n i c x .  
1170.98-174.03n: Thin bedded meta-shales, r i l t s t o ~ i ;  p r e y - t o  red-brown I n  

colour  wlth, minor g r i t t y  sandstone l q t e r b ~ d s .  . .. 



I.L.M. E X P L O R A T I O N  DIVlSlOH.  D.D.W. R E C O R D  





I 1 OUlt. 
051.51-151.88.: ~hm-~uartt 

urc 
~ t r l n q c r r  a t  70-90' to c o n  axis1 

I 
I I I I I I I I I I 

I n 6 1 . Y - 1 6 2 . 1 5 ~  kvnmus Ouartz strlnaers and 3- ~ewsrlvc c l w  a l t e r a t l o n l  -- 
I I I I I I I I I I I 

1 19872 END O f  HOLE I 
I I ! I I I 1 I I 1 I I 



I I s t  
08.71-39.02.: Hard. f i i  

I 
I ~ v r i t e  tel-wide, 

YATTAOAMI LAKE MINES LIMITED - EXPLORATION DIVISION - DIAMOND DRILL HOLE RECORD b . l / 2  

c..".,.. - 
- 

PROPLIIV MRN 

MOLE NO. M-80-6 

~ Z A I I W  Vertical 

DIP TLIT 
LAT'TUD' 15,880N; IO.383E 

D E P A ~ T U R C  

CLIYATIO* 1,895. 

e..,n.. ITAITLD August 24. 1980 

CIMIIIICD August 26. 1980 

LENGTH 53.95~1 

~ . . ~ ~ c . d  





llETRES 
-- 

DCSCIII,TIO* % S A W L C  A U 1 . I  
T. a1 .... (b.11.. M. 1v.1 I T. I Lr.* I I I I I I 

D I 3.28 7. CASED to  3.28.  I I I I I I 



I A T T A P A N I  LAKE m l E S  LIMITED - EXPLORATIOI  DlVlSlOl - DlAMOID DRILL HOLE RECORD h- 111 

c..~..., P l O I C n r Y  )IUVI 

HOLE NO. M-80-8 

~ I I I I Y O  213' 

LAT'TUD@ 15,BBM: 10.383E 

OEPARTURC 

CLCVATIM 1.89- 

I l A R l C D  August 31. 1 9 8 0  

FIWSMLO Scptnnber 5. 1980 

LSNCTW 49.- 

OW TEST 
I c-.1.1.1 

. . 
~..,-n.. 1 



APPENDIX TWO: Addresses o f  personnel involved i n  t h i s  program. 

J. Biczok. Project Geologist: #5 10556 - 80 Avenue 
Edmonton, A1 berta 

R. Kemp, Party Chief: #207 South Vickers 
Thunder Bay, Ontario 

L. Kovac, Senior Assistant: 547 Thorndale Crescent 
Thunder Bay, Ontario 

B. Cheadle, Junior Assistant: 110 Sunset Bay 
Thunder Bay, Ontario 

S. Wiecek, Junior Assistant: 336 Cathedral Avenue 
Winnipeg, Manitoba 

L. Leclerc, Junior Assistant: #7 1355 West 12th Avenue 
Vancouver, B.C. 

D r i l c o r  Industr ies, D r i l l i n g  Contractor: 

Hosford, Impey, Welter & Associates Ltd., 
Legal Surveyors: 

#18 12871 Bathgate Way 
Richmond, B.C. 

4 th  and Main St reet  
Whitehorse, Yukon 

Mattagami Lake Exploration Limited, Claim h e r s :  #502 8215 - 112 Street  
Edmonton, A1 ber ta  

Phoenix Geophysics Ltd., I.P. Surveyors: #214 744 West Hastings St reet  
Vancouver, B.C. 



S T A T E M E N T  O F  C O S T S  

YUKON MARN CLAIMS, 1980 

Salaries 

J. Biczok $ 1,75O/month 
B. Cheadle 1 ,llO/month 
R. Kemp 1,35O/month 
L. Kovac 1,18O/month 
L. Leclerc 1,04O/month 
S. Wiecek 880/month 

A l l  sa lar ies are subject  t o  vacation pay and bush bonus. 

F ie ld  Costs 

Salaries $ 32,892.72 
Camp Costs 19,803.16 
Vehicle Rental 5,312.43 
Travel 11,194.70 
Hel icopter - Geophysics 34,959.62 

- Diamond D r i l l i n g  65,211.21 

L inecu t t ing  

Contractor Fees 21,041.95 

Magnetometer 

Consultant Fees 187.50 
Equipment Rental 1,079.39 

C.E.M. 

Equipment Rental 141.33 

I .P.  - 
Contractor Fees 6,236.00 

Radem 
Consultant Fees 187.50 

Diamond D r i l l i n g  

Contractor Fees 122,641.94 

Engineering 

Miscel 1 aneous 715.47 

Report Wr i t ing and Draughtine 

Salaries 9,398.12 
Travel 617.00 
Consultant Fees 1,463.27 
Miscellaneous 605.75 

TOTAL COST, 1980 $ 333,689.06 
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PHOENIX GEOPHYSICS LIMITED 

NOTES O N  THE T H E O R Y ,  METHOD OF FIELD OPERATION, 

A N D  PRESENTATION OF D A T A  

FOR T H E  I N D U C E D  POLARIZATION METHOD 

Induced Polar iza t ion  a s  a geophysical measurement r e f e r s  

t o  t h e  blocking ac t ion  o r  po la r i za t ion  of me ta l l i c  o r  e lec t ron ic  

conductors i n  a medium of i on ic  so lu t ion  conduction. 

This electro-chemical phenomenon occurs wherever 

e l e c t r i c a l  current i s  passed through an area which contains meta l l i c  

minerals such a s  base metal sulphides.  Normally, when current  is 

passed through the  ground, a s  i n  r e s i s t i v i t y  measurements, a l l  of t he  

conduction takes  place through ions  present i n  t h e  water content of t h e  

rock, o r  s o i l ,  i .e .  by ion ic  conduction. This i s  because almost a l l  

minerals have a much higher s p e c i f i c  r e s i s t i v i t y  than ground water, 

The group of minerals commonly described a s  "metallic", however, 

have spec i f i c  r e s i s t i v i t i e s  much lower than ground waters. The 

induced polar iza t ion  e f f e c t  t akes  p lace  a t  those in t e r f aces  where t h e  

mode of conduction changes from i o n i c  i n  t he  so lu t ions  f i l l i n g  the 

i n t e r s t i c e s  of t h e  rock t o  e l ec t ron ic  i n  t h e  me ta l l i c  minerals present 



i n  t h e  rock. 

The blocking ac t ion  o r  induced polar iza t ion  mentioned 

above, which depends upon the  chemical energies necessary t o  allow 

the ions t o  give up o r  receive e lectrons from the  me ta l l i c  surface,  

increases with  t h e  time t h a t  a  d.c. current i s  allowed t o  flow through 

the rock; i . e .  a s  ions  p i l e  up against  t he  me ta l l i c  i n t e r f a c e  the  

res i s tance  t o  current  flow increases.  Eventually, t he re  is enough 

polar iza t ion  i n  t he  form of excess ions  a t  t he  i n t e r f aces ,  t o  appreciably 

reduce the  amount of current  flow through the  me ta l l i c  p a r t i c l e .  This 

po la r iza t ion  takes  place a t  each of t he  i n f i n i t e  number of solution-metal 

i n t e r f aces  i n  a  mineralized rock. 

When t h e  d.c. voltage used t o  c r ea t e  t h i s  d.c. cur ren t  

flow i s  cut o f f ,  t h e  Coulomb forces  between t h e  charged ions  forming 

the  po la r iza t ion  cause them t o  re turn  t o  t h e i r  normal pos i t ion .  This 

movement of charge c r e a t e s  a  small current  flow which can be 

measured on t h e  sur face  of t h e  ground a s  a  decaying p o t e n t i a l  d i f ference.  

From an a l t e r n a t e  viewpoint it can be seen t h a t  i f  t h e  

d i rec t ion  of t h e  current  through t h e  system is reversed repeatedly 

before t h e  po la r iza t ion  occurs, the  e f f ec t ive  r e s i s t i v i t y  of t h e  system 

a s  a  whole w i l l  change a s  t h e  frequency of t h e  switching is  changed. . 
This i s  a  consequence of t h e  f a c t  t ha t  t he  amount of cur ren t  flowing 

through each me ta l l i c  i n t e r f ace  depends upon the  length of time tha t  

current has been passing through it i n  one d i rec t ion .  



The values of t h e  per cent frequency e f f e c t  o r  F.E. a r e  

a  measurement of t he  po la r iza t ion  i n  t he  rock mass. However, s ince  

the  measurement of t he  degree of po l a r i za t i on  is  re la ted  t o  t he  apparent 

r e s i s t i v i t y  of t he  rock mass i t  is  found t h a t  t he  metal f ac to r  values o r  

M.F. a r e  t he  most useful  values i n  determining t h e  amount of 

po la r iza t ion  present i n  t h e  rock mass. The MF values a r e  obtained by 

normalizing t h e  F.E. values f o r  varying r e s i s t i v i t i e s .  

The induced po la r iza t ion  measurement i s  perhaps t h e  most 

powerful geophysical method f o r  t h e  d i r e c t  de t ec t i on  of me ta l l i c  

sulphide mineral izat ion,  even when t h i s  minera l iza t ion  i s  of very 

low concentration. The lower l i m i t  of  volume per cent sulphide 

necessary t o  produce a  recognizable IP  anomaly w i l l  vary with t he  

geometry and geologic environment of t h e  source,  and the  method of 

executing t h e  survey. However, sulphide mineral izat ion of l e s s  than 

one per cent by volume has been detected by t h e  IP method under 

proper geological  conditions. 

The g rea t e s t  app l ica t ion  of t h e  IP method has  been i n  t h e  

search f o r  disseminated me ta l l i c  sulphides  of l e s s  than 20% by volume. 

However, it has a l s o  been used success fu l ly  i n  t h e  search f o r  massive 

sulphides i n  s i t u a t i o n s  where, due t o  source geometry, depth of source, 

o r  low r e s i s t i v i t y  of surface l aye r ,  t h e  EM method cannot be successful ly  

applied.  The a b i l i t y  t o  d i f f e r e n t i a t e  i o n i c  conductors, such a s  water 

f i l l e d  shear zones, makes t h e  IP  method a  u se fu l  t o o l  i n  checking EM 



anomalies which a r e  suspected of being due t o  these causes. 

I n  normal f i e l d  appl ica t ions  t he  IP method does not 

d i f f e r e n t i a t e  between the  economically important meta l l i c  minerals 

such a s  chalcopyri te ,  cha lcoc i te ,  molybdenite, galena, e t c . ,  and the  

other meta l l i c  minerals such a s  pyr i te .  The induced polar iza t ion  e f f e c t  

i s  due t o  t h e  t o t a l  of a l l  e lec t ron ic  conducting minerals i n  t h e  rock mass. 

Other e lec t ron ic  conducting mater ia l s  which can produce an IP response 

a r e  magnetite, pyro lus i te ,  g raphi te ,  and some forms of hematite. 

I n  t h e  f i e l d  procedure, measurements on t h e  sur face  a r e  

made i n  a way t h a t  allows t h e  e f f e c t s  of l a t e r a l  changes i n  t h e  proper t ies  

of t he  ground t o  be separated from t h e  e f f e c t s  of v e r t i c a l  changes i n  t he  

properties.  Current i s  applied t o  t h e  ground a t  two poin ts  i n  d i s tance  

(X) apar t .  The po ten t i a l s  a r e  measured a t  two poin ts  (X) f e e t  

apar t ,  i n  l i n e  with t h e  cur ren t  e lectrodes  i s  an in teger  number (n) times 

the  basic  d i s tance  (XI: 

The measurements a r e  made along a surveyed l i n e ,  with 

a constant d i s tance  (nX) betwen t h e  nearest  current  and po ten t i a l  

electrodes. I n  most surveys, several  t raverses  a r e  made with var ious  

values of (n); i . e .  (n) = 1 , 2 , 3 , 4 ,  etc .  The kind of survey required 

(detai led o r  reconnaissance) decides t he  number of values of (n) used. 

I n  p l o t t i n g  t h e  r e s u l t s ,  the  values of apparent 

apparent per cent frequency e f f e c t ,  and the  apparent metal 



measured f o r  each s e t  of e lec t rode  pos i t i ons  a r e  p lo t ted  a t  t he  

i n t e r sec t i on  of g r id  l i n e s ,  one from the  cen t e r  point  of t he  current  

e lec t rodes  and the  o ther  from the  cen te r  point  of t he  po t en t i a l  e lect rodes .  

(See Figure A.) The r e s i s t i v i t y  values a r e  p lo t t ed  a t  the  top of t he  da ta  

p r o f i l e ,  above the  metal f ac to r  values. On a  t h i r d  l i n e ,  below t h e  metal  

f a c t o r  values,  a r e  p lo t ted  the  values  of t h e  percent frequency e f f e c t .  The 

l a t e r a l  displacement of a  given value i s  determined by t h e  loca t ion  along 

t h e  survey l i n e  of t h e  center  point  between the  cur ren t  and po t en t i a l  

e lect rodes .  The d i s tance  of t he  value from t h e  l i n e  is determined by t h e  

d i s tance  (nX) between the  cur ren t  and p o t e n t i a l  e lec t rodes  when the  

measurement was made. 

The separat ion between sender and r ece ive r  e lec t rodes  is 

only one f a c t o r  which determines t h e  depth t o  which t he  ground is  being 

sampled i n  any pa r t i cu l a r  measurement. The p l o t s  then,  when contoured, 

a r e  not s ec t i on  maps of t he  e l e c t r i c a l  p rope r t i e s  of t h e  ground under 

t he  survey l i n e .  The i n t e rp re t a t i on  of t h e  r e s u l t s  from any given survey 

must be ca r r i ed  out using t he  combined experience gained from f i e l d  

r e s u l t s ,  model study r e s u l t s  and the  t h e o r e t i c a l  inves t iga t ions .  The 

pos i t ion  of t h e  e lec t rodes  when anomalous values  a r e  measured is 

important i n  t h e  in te rpre ta t ion .  

I n  t h e  f i e l d  procedure, t h e  i n t e r v a l  over  which t h e  po t en t i a l  

d i f fe rences  a r e  measured is t h e  same a s  t h e  i n t e r v a l  over which t h e  

e lec t rodes  a r e  moved a f t e r  a  s e r i e s  of p o t e n t i a l  readings has been made. 



One of t he  advantages of t h e  induced polar iza t ion  method is t h a t  t he  

same equipment can be used f o r  both de ta i led  and reconnaissance surveys 

merely by changing t h e  d i s tance  (X) over which the  e lectrodes  a r e  moved 

each time. In  t h e  pas t ,  i n t e r v a l s  have been used ranging from 25 f e e t  

t o  2000 f e e t  f o r  (X). I n  each case,  t he  decis ion a s  t o  t h e  d i s tance  (X) 

and the values of (n) t o  be used is l a rge ly  determined by t h e  expected 

s i z e  of t he  mineral deposi t  being sought, t h e  s i z e  of t h e  expected anomaly 

and the  speed with which i t  is desired t o  progress. 

The diagram i n  Figure A demonstrates t he  method used 

i n  p lo t t i ng  the  r e s u l t s .  Each va lue  of t he  apparent r e s i s t i v i t y ,  apparent 

metal f ac to r ,  and apparent per  cent frequency e f f ec t  is p lo t t ed  and 

ident i f ied  by t h e  pos i t ion  of t h e  four  e lectrodes  when t h e  measurement 

was made. It can be seen t h a t  t h e  values measured f o r  t h e  l a r g e r  values  

of (n) a r e  p lo t ted  f a r t h e r  from t h e  l i n e  ind ica t ing  t h a t  t h e  th ickness  of 

the l aye r  of t h e  e a r t h  t h a t  i s  being tes ted  i s  grea te r  than f o r  t h e  smaller 

values of n e .  t h e  depth of t h e  measurement i s  increased. 

The I P  measurement i s  bas i ca l ly  obtained by measuring t h e  

difference i n  po ten t i a l  o r  vol tage (AV)obtained a t  two operat ing 

frequencies. The vol tage is t h e  product of t he  current through t h e  ground 

and the apparent r e s i s t i v i t y  of t h e  ground. Therefore i n  f i e l d  s i t u a t i o n s  3 
i: 

where the  current i s  very low due t o  poor e lec t rode  contact ,  o r  t h e  i 2: 
i. 
?- 

apparent r e s i s t i v i t y  i s  very low, o r  a combination of t h e  two e f f e c t s ;  t h e  i! 
I [: 

value of ( h V ) t h e  change i n  po ten t i a l  w i l l  be  too small t o  be measurable. 
@ 

The symbol "TL" on t h e  da ta  p l o t s  ind ica tes  t h i s  s i t ua t ion .  8 
El 



I n  some s i t ua t ions  spurious noise ,  e i t h e r  man made o r  na tura l ,  

w i l l  render i t  impossible t o  obtain a reading. The symbol "Nu on the  

data  p l o t s  ind ica tes  a s t a t i o n  a t  which i t  is too noisy t o  record a reading. 

I f  a reading can be obtained, but for  reasons of noise  t he re  i s  some doubt 

a s  t o  i ts  accuracy, the  reading i s  bracketed i n  t h e  da ta  p lo t  ( ). 

I n  c e r t a i n  s i t ua t ions  negative values  of Apparent Frequency 

Effect  a r e  recorded. This may be due t o  t h e  geologic environment o r  

spurious e l e c t r i c a l  e f f ec t s .  The ac tua l  negat ive frequency e f f e c t  value 

recorded is indicated on the  da ta  p lo t ,  however, t h e  symbol "NEG" is 

indicated f o r  t he  co:responding value of Apparent Metal Factor. I n  

contouring negative values t he  contour l i n e s  a r e  indicated t o  t he  nearest  

pos i t i ve  value i n  t he  immediate v i c i n i t y  of t h e  negat ive value.  

The symbol "NR" ind ica tes  t h a t  f o r  some reason the  operator 

did not at tempt t o  record a reading although normal survey procedures 

would suggest t h a t  one was required. This may be due t o  inaccessible  

topography o r  o ther  s imi la r  reasons. Any symbol o ther  than those 

discussed above is unique t o  a p a r t i c u l a r  s i t u a t i o n  and is  described within 

the body of t h e  report .  

PHOENIX GEOPHYSICS LIMITED. 



M E T H O D  U S E D  I N  P L O T T I N G  D I P O L E - D I P O L E  

I N D U C E D  P O L A R I Z A T I O N  A N D  R E S I S T I V I T Y  R E S U L T S  

S f o t l o n s  on l ine  x = Elec t rode  spreod lenglh  
n = Elec t rode  seporol lon 

n - 2  P P P P P ',,/ 
1,2-4,5 2.3-5.6 3,4-6.7 4 5 -  5,6-8.9 Appore-nl Resistivity 

n - 3  P P P P 
1.2-5.6 29-6.7 3.4-7.8 43 -63  

n - 4  P P P 
1.2-6,7 2.3-7.8 3,4-8.9 

n - l  1.2-3.4 23-43 qs-5,s 4.5-67 5.6-7' '. 6,7-8,s 

M.F.- M.F.'-- MI?-- M.f? ' M.F. 
fl - 2  12-4.5 23-5.6 3.4-6,7 43-7,s 5,s-8.9 

M.F. M.F. M.F. n - 3  M.F 
1.2-5,6 2.3-6.7 3.4-7,8 4.5-8.9 Apparent M e t a l  Fac tor  

n - 4  M.F. M.F. M.F. 
1.2-6.7 2,3-7.8 3,4-8,s 

F. E. F. E. F. E. F.E. F. E. n - 2  1.2-4.5 2.3-5,6 3.4-6.7 4,s-7,s 5,6-8.9 . ~ 

F. E. .F.€ F.E. F.E. 
n - 3  1.2-s,a 23-6.7 3.4-7,a 43-8.9 Percent 

F.E. F. E. F. E. Frequency E f fec t  n - 4  1.2-6.7 2.3-7.8 3.4-8,s 

Fig. A 



PHOENIX GEOPHYSICS LIMITED 

REPORT O N  THE 

INDUCED POLARIZATION 

A N D  RESISTIVITY TEST SURVEY 

AT THE 

MARN PROJECT 

DAWSON M I N I N G  DIVISION, 

Y U K O N  TERRITORY 

FOR 

MATTAGAMI LAKE EXPLORATION LTD. 

1. INTRODUCTION 

A t  t h e  r eques t  of D r .  William Mercer, Regional Manager, we have 

completed a b r i e f  induced p o l a r i z a t i o n  and r e s i s t i v i t y  test survey a t  t h e  

Marn P r o j e c t  on behal f  of Mattagami Lake Explora t ion  Ltd.  

The c la im group i s  loca ted  i n  t h e  Dawson Mining Div i s ion  of t h e  

Yukon T e r r i t o r y .  The a r e a  i s  reached by h e l i c o p t e r ,  f i f t y - f i v e  k i lometers  

nor th-nor theas t  from Dawson City.  The c e n t e r  of t h e  c la im group is loca ted  

0 0 
approximately a t  64 29'N l a t i t u d e  and 138 48'N long i tude .  



2. CLAIM INFORMATION 

Claim Grant Number Date of  S t a k i n g  

J u l y  29, 1978 

August 1, 1979 

August 1, 1979 

September 7/79 

August 1, 1979 

J u l y  31, 1979 

September 7/79 

August 17, 1979 

September 7/79 

August 24, 1979 

September 16/79 

Recording Date 

August 4, 1978 

August 14, 1979 

August 14, 1979 

September 10179 

August 14, 1979 

August 14, 1979 

September 10179 

N / A  

September 10179 

N/  A 

September 18/79 

3. GEOLOGY 

The rocks e m o s e d  on t h e  Marn P r o j e c t  a r e  t abu la t ed  below: 

Cretaceous 

M t .  Brenner Stock: equ iva len t  t o  p o r p h y r i t i c ,  

hornblende-augite-b'iotite monzonites,  q u a r t z  

monzonites, a p l i t e ,  minor pyroxenite .  

"Keno H i l l  Quar tz i te"  : t h i c k  bedded, massive 

o r t h o q u a r t z i t e  w i t h  lesser, interbedded s l a t e s .  

J u r a s s i c  

J u r a s s i c  S c h i s t :  h o r n f e l s i c  s i l t s t o n e ,  q u a r t z i t e ,  

sha ly  p h y l l i t e ,  p y r i t i f e r o u s  s h a l e .  

Permian 

Tahkandit Formation: grey t o  wh i t e ,  c r y s t a l l i n e ,  

b i o c l a s t i c  l imes tone ,  minor c h e r t  pebble conglom- 

e r a t e  and t h i n l y  bedded c h e r t .  



0 5DD ~DDD m.tr.l F i g .  2: Loca t i on  of t 1 

MARN 1-62 claims 
S:.LC I 35,700 

- 



Road River Formation: grey t o  b lack  a r g f l l i t e  

and s h a l e ,  w i th  minor q u a r t z i t e ,  s i l t s t o n e ,  

c h e r t ,  c h e r t  pebble b recc ia  wi th  sha ly  mat r ix .  

The sedimentary beds genera l ly  s t r i k e  NNE and d ip  moderately 

(55' t o  90') t o  t h e  e a s t .  Along the  contac t  w i th  t h e  M t .  Brenner monzonite 

s tock ,  a cons ide rab le  zone of  con tac t  metamorphism has  been mapped. A l l  

of t h e  rocks i n  t h i s  a r e a  belong t o  t h e  hornblende-hornfels f a c i e s  of 

contac t  metamorphism. 

Widespread m e t a l l i c  mine ra l i za t ion  has  been mapped w i t h i n  t h e  

s k a r n i f i e d  l imestones a long por t ions  of  t h e  con tac t .  The induced p o l a r i z a t i o n  

and r e s i s t i v i t y  t e s t  survey was planned t o  determine t h e  type of  IP  anomaly 

t o  be expected a long t h e  edge of t h e  i n t r u s i v e s .  It was hoped t h a t  IP  

measurements could be used t o  determine m e t a l l i c  m i n e r a l i z a t i o n  w i t h i n  

t h e  s k a r n i f i e d  l imestones a t  cons iderable  depth. 

4. PRESENTATION OF RESULTS 

The r e s u l t s  of  t h e  induced p o l a r i z a t i o n  and r e s i s t i v i t y  t e s t  survey 

a r e  shown on t h e  fo l lowing enclosed d a t a  p l o t s .  

Line - 
22+78N 

31+00N 

BLC 

Also enc 

Elec t rode  I n t e r v a l s  

125M 

Dwg. No. 

IP 5224-1 

IP  5224-2 

IP  5224-3 

:losed w i t h  t h i s  r e p o r t  i s  Dwg. I.P.P. 2093, a p lan  map 

of t h e  Marn Claim Group Grid a t  a s c a l e  of 1:10,000. The d e f i n i t e ,  probable,  

and p o s s i b l e  Induced P o l a r i z a t i o n  anomalies a r e  i n d i c a t e d  by b a r s ,  i n  t h e  

manner shown on t h e  legend, on t h i s  p l an  map as w e l l  a s  on t h e  d a t a  p l o t s .  



These ba r s  r ep resen t  t h e  s u r f a c e  p r o j e c t i o n  of t h e  anomalous zones a s  

i n t e r p r e t e d  from t h e  l o c a t i o n  of t h e  t r a n s m i t t e r  and r e c e i v e r  e l ec t rodes  

when t h e  anomalous va lues  were measured. 

S ince  t h e  Induced P o l a r i z a t i o n  measurement is e s s e n t i a l l y  an 

averaging process ,  a s  a r e  a l l  p o t e n t i a l  methods, i t  is f requent ly  d i f f i c u l t  

t o  exac t ly  p inpoin t  t h e  source  of  an anomaly. C e r t a i n l y ,  no anomaly can 

be l o c a t e d  wi th  more accuracy than t h e  e l e c t r o d e  i n t e r v a l  l eng th ;  i . e .  

when us ing  125 meter e l e c t r o d e  i n t e r v a l s  t h e  p o s i t i o n  of a  narrow su lph ide  

body can only be  determined t o  l i e  between two s t a t i o n s  125 meters a p a r t .  

I n  o r d e r  t o  d e f i n i t e l y  l o c a t e ,  and f u l l y  e v a l u a t e ,  a  narrow, shal low 

source  i t  i s  necessary t o  use  s h o r t e r  e l e c t r o d e  i n t e r v a l s .  I n  o rde r  t o  

l o c a t e  sources  a t  some depth,  l a r g e r  e l e c t r o d e  i n t e r v a l s  must be  used,  

w i t h  a  corresponding i n c r e a s e  i n  t h e  u n c e r t a i n t i e s  of  l oca t ion .  Therefore,  

wh i l e  t h e  c e n t e r  of  t h e  i n d i c a t e d  anomaly probably corresponds f a i r l y  

w e l l  w i t h  source ,  t h e  l e n g t h  of t h e  i n d i c a t e d  anomaly a long t h e  l i n e  should 

n o t  be  taken t o  r ep resen t  t h e  exac t  edges of  t h e  anomalous ma te r i a l .  

The topographic and geologic  informat ion  shown on Dwg. I.P.P. 2093 

has  been taken from maps made a v a i l a b l e  by t h e  s t a f f  of  Mattagami Lake 

Explora t ion  Ltd. 

5. DISCUSSION OF RESULTS 

Three l i n e s ,  at  wide i n t e r v a l s  were surveyed ac ross  t h e  metamorphosed 

sediments a t  t h e  Marn P r o j e c t .  The r e s u l t s  a r e  much t h e  same on a l l  t h r e e  

l i n e s .  I n  a l l  ca ses ,  t h e  apparent  r e s i s t i v i t i e s  w i t h i n  t h e  f r e s h  magneti te  

t o  t h e  e a s t  a r e  moderately high. 



Line 22+78N 

The apparent  r e s i s t i v i t i e s  decrease t o  t h e  west on t h i s  l i n e .  

Much of t h e  d a t a  could not  be measured, but  t h e  lowest r e s i s t i v i t i e s  and 

t h e  s t r o n g e s t  IP  e f f e c t s  seem t o  be w e l l  away from t h e  c o m a e t ,  w i t h i n  

t h e  J u r a s s i c  s c h i s t .  

Line 31N 

On t h i s  l i n e  t h e r e  i s  a  s t r o n g ,  shal low, r e l a t i v e l y  narrow IP  

anomaly centered  a t  about  94+00E. This is loca ted  exac t ly  a t  t h e  c o n t a c t  

between t h e  s c h i s t  and t h e  monzonite. To t h e  wes t ,  another  shal low IP  

anomaly is i n d i c a t e d  a t  t h e  end of t h e  da ta .  

S ince  these  anomalous e f f e c t s  a r e  a l l  de t ec t ed  f o r  t h e  X = 125 meters ,  

n  = 1 measurement, t h e  source  i s  ind ica t ed  t o  be r e l a t i v e l y  shallow. 

Therefore, t h e  source  could lbe  b e t t e r  l oca ted ,  and eva lua ted ,  by measure- 

ments wi th  s h o r t e r  e l e c t r o d e  i n t e r v a l s .  

Line BLC 

On t h i s  l i n e ,  t h e r e  is a very s t r o n g ,  narrow r e s i s t i v i t y  low 

centered  a t  93+75E t o  95+00E, j u s t  t o  t h e  west of t h e  h igh  r e s i s t i v i t y  

monzonite. There i s  a l s o  a  shal low r e s i s t i v i t y  low a t  t h e  wes tern  end 

of t h e  l i n e .  These anomalies appear t o  l i e  t o  t h e  west of  t h e  l imes tone  

formation i n  t h e  Road River  Formation. 

The source  of  t h e s e  anomalies could be  b e t t e r  l o c a t e d  and evalua ted  

us ing  s h o r t e r  e l e c t r o d e  i n t e r v a l s .  

6. CONCLUSIONS 

D e f i n i t e  r e s i s t i v i t y  lows and I P  highs were loca ted  on each of 

t h e  t h r e e  l i n e s  surveyed dur ing  t h e  b r i e f  t e s t  survey a t  t h e  Marn Claim 



Group. The sources  of these  IP anomalies could be w i t h i n  any of t h e  t h r e e  

rock u n i t s  t h a t  outcrop i n  t h e  a rea .  

The most obvious source  would be t h e  p y r i t e  and/or  g raph i t e  t h a t  

has  been r epor t ed  i n  po r t ions  of t h e  J u r a s s i c  S c h i s t .  However, m e t a l l i c  

su lph ide  minera ls  w i t h i n  t h e  metamorphosed l imes tone  o r  t h e  s c h i s t  could 

a l s o  be  t h e  source.  More d e t a i l e d  IP  surveys and geologic  mapping would 

he lp  t o  g ive  a b e t t e r  p i c t u r e  of t h e  p o s s i b l e  importance of t h e  anomalies. 

I f  t h e  very s t r o n g  IP  and r e s i s t i v i t y  anomalies a r e  due t o  

p y r i t e  and/or  g r a p h i t e  i n  t h e  s c h i s t s ,  i t  w i l l  no t  be p o s s i b l e  t o  sea rch  

beneath t h i s  u n i t  f o r  su lph ide  m i n e r a l i z a t i o n  w i t h i n  t h e  s k a r n i f i e d  

l imestone a t  depth. 

Geophysicis t  

Expiry Date: February 25, 1981 

Dated: November 28, 1980 



A S S E S S M E N T  D E T A I L S  

PROPERTY: M a r n  P r o j e c t  MINING DIVISION:  D a w s o n  

SPONSOR: Mattagami L a k e  E x p l .  L t d .  PROVINCE: Y u k o n  T e r r i t o r y  

LOCATION: D a w s o n  C i t y  

TYPE OF SURVEY: I n d u c e d  P o l a r i z a t i o n  
A n d  R e s i s t i v i t y  

OPERATING MAN DAYS : 6.0  DATE STARTED: June 1 ,  1980 

EQUIVALENT 8 HR. MAN DAYS: 9 .0 DATE FINISHED: June 7 .  1980 

CONSULTING MAN DAYS : 2.0 NLlMBER O F  STATIONS : 39 

DRAFTING MAN DAYS : 4.5 NUMBER OF READINGS: 369 

TOTAL MAN DAYS : 15.5 KM. OF L I N E  SURVEYED: 4.4 

CONSULTANT : 

P h i l i p  G. H a l l o f ,  S u i t e  3505, 2045 L a k e  S h o r e  B l v d .  W e s t ,  T o r o n t o ,  O n t a r i o .  

F I E L D  TECHNICIANS: 

J. M a r s h ,  c /o 200 Y o r k l a n d  B l v d . ,  W i l l o w d a l e ,  O n t a r i o .  
G. O u e l l e t t e ,  502 T a s c h e r e a u  E s t . ,  R o u y n ,  Q u e b e c .  

CARTOGRAPHERS: 

R . J .  P r y d e ,  R.R. W1, S h a r o n ,  O n t a r i o .  
M.W. R e h ,  58 C r o s s b o w  C r e s c e n t ,  W i l l o w d a l e ,  O n t a r i o .  

G e o p h y s i c i s t  

Expiry Date: February 25, 1981 

D a t e d :  N o v e m b e r  28,  1980 



STATEMENT OF COST 

Mattagami Lake Mines Ltd. - IP  Survey 
Dawson City Area - Yukon T e r r i t o r y  

CREW: J. Marsh - G. O u e l l e t t e  

PERIOD: June 1 - 7, 1980 

Mobi l iza t ion  

Survey : 4.4 km @ $415.00 p e r  l i n e  km 1,826.00 
1 day standby @ $210.00 210.00 

PHOENIX GEOPHYSI& LIMITE 

Geophysicis t  

Expiry Date: February 25, 1981 

Dated: November 28, 1980 



CERTIFICATE 

I, Philip George Hallof, of the City of Toronto, Province of 

Ontario, do hereby certify that: 

1. I am a geophysicist residing at Suite 3505, 2045 Lake Shore Blvd.W., 

Toronto, Ontario. 

2. I am a graduate of the Massachusetts Institute of Technology 

with a B.Sc. Degree (1952) in Geology and Geophysics, and a Ph.D. 

Degree (1957) in Geophysics. 

3.  I am a member of the Society of Exploration Geophysicists and 

the European Association of the Exploration Geophysicists. 

4. I am a Professional Geophysicist, registered in the Province 

of Ontario, the Province of British Columbia and the State of Arizona. 

5. I have no direct or indirect interest, nor do I expect to receive 

any interest directly or indirectly, in the property.or securities of 

Mattagami Lake Exploration Ltd., or any affiliate. 

The statements made in this report are based on a study of 

.ished geological literature and unpublished private reports. 

Permission is granted to use in whole or in part for assessment 

and qualification requirements but not for advertising purposes. 

Dated at Toronto 

This 28th day of November, 1980 

Expiry Date: February 25, 1981 
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