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The lRENE 1-56 claims were staked by Welcome North Mines in 

February, 1975. The property was located over what was considered to 

be a favourable geologic environment for Anvil-Vangorda type massive 

sulphide deposits. 

The IRENE claims were subsequently joint ventured to Getty 

Mining Pacific Ltd. in March, 1975 as part of the Vangorda 1975 Project. 
Under the joint venture agreement, Getty Mining Pacific currently holds 

a 60 percent working interest in the property, with Welcome North as 

partner with a 40 percent carried interest. 

Welcome North, as operator, during the period July 1 1  , 1975 to 
Sept. 15 , 1975, carried out an exploration program consisting of geologi- 
cal mapping, soil and silt geochemistry surveys and electromagnetic and 

magnetic surveys. 



MINERAL CLAIMS 

The IRENE 1-56 claim group consists of the following 56 

contiguous mineral claims located in the Whitehorse Mining District 

.of the Yukon Territory (see Fig. 1). 

CLA l MS 

IRENE 1-56 

GRANT NUMBERS 

Y925 19-~92574' 

RECORDING DATE 





SUMMARY AND CONCLUSIONS 

Lack o f  ou tc rop  on the  IRENE c la ims p r o h i b i t s  any d e t a i l e d  

geological  i n t e r p r e t a t i o n .  However, through o n - s t r i k e  geo log i ca l  ex t ra -  

p o l a t i o n  coupled w i t h  examinat ion o f  l i m i t e d  ou tc rop  e x i s t i n g  on the 

proper ty ,  i t  appears t h a t  the IRENE c la ims a re  favourably loca ted over 

rocks [ u n i t  ( l c )  and U n i t  (3a)]  t h a t  host  bo th  the  Faro type and the 

Grum type massive su lph ide  deposi ts .  

O f  p a r t i c u l a r  s i g n i f i c a n c e  a r e  f o u r  moderate east-west 

t rend ing  e lect romagnet ic  conductors and th ree  co inc iden t  o r  p a r t i a l l y  

co inc ident  zones o f  weakly t o  moderately anomalous geochemical response 

i n  copper, lead, and z inc .  The s t rongest  e lect romagnet ic  conductor, which 

over1 i e s  U n i t  ( l c )  and i s  on s t r i k e  w i t h  a  second weaker conductor, i s  

a l so  on s t r i k e  and l y i n g  adjacent  t o  the  eas t  s ide  o f  one o f  t he  zones o f  

anomalous geochemical response i n  lead and z inc .  

A l l  the  e lect romagnet ic  conductors, two o f  which a r e  located 

w i t h i n  U n i t  ( l c ) ,  the  o the r  two being w i t h i n  U n i t  (3a) ,  a r e  on s t r i k e  w i t h  

I .P .  conductors s i t u a t e d  t o  the east,  t h e i r  source being pos tu la ted  

through prev ious i n t e r p r e t a t i o n  by o the rs  as g r a p h i t i c  hor izons s i m i l a r  

t o  those hos t i ng  the  Faro, Grum, Vangorda, and S w i m  massive su lph ide  

depos i t s  . 
As the  presence o f  g r a p h i t i c  hor izons w i t h i n  these rocks 

has been es tab l ished ou ts ide  the  c l a i m  group, the nex t  stage o f  explora-  

t i o n  should cons i s t  o f  a  g r a v i t y  survey t o  de l i nea te  poss ib le  su lph ide  

bodies w i t h i n  the  conduct ive zones a t t r i b u t e d  t o  g r a p h i t i c  hor izons.  

Diamond d r i l l i n g  would be cont ingent  on the  r e s u l t s  o f  t h i s  survey. 



LOCATION AND ACCESS 

The IRENE 1-56 c la ims a r e  located i n  t he  Whitehorse Min ing 

D i s t r i c t  o f  the  Yukon T e r r i t o r y  (N.T.s. 1 0 5 ~ - 6 )  a t  l a t i t u d e  6 2 " 2 8 ' ~ ,  

and long i tude 133"25'W, 125 m i les  nor theas t  o f  Whitehorse, Yukon Ter- 

r i t o r y  and 17 m i l e s  n o r t h  o f  the  town o f  Faro, Yukon T e r r i t o r y  (see 

Fig. 2 ) .  

Access t o  the  p rope r t y  i s  gained by h e l i c o p t e r  from Faro 

o r  the  Anv i l  mine s i t e  s i t u a t e d  8  m i les  t o  the south o f  the  proper ty  

i n  Rose Creek v a l l e y .  

The proper ty  i s  loca ted  a t  an e l e v a t i o n  o f  3,500 f e e t  i n  

a  narrow v a l l e y  o f  Upper A n v i l  Creek which opens o u t  on to  a  broad 

f l o o d  p l a i n  on the  n o r t h  s ide  o f  t he  Anv i l  B a t h o l i t h .  A l l  t he  

proper ty  i s  below t r e e l i n e  and covered by muskeg o r  buck brush. The 

slopes on e i t h e r  s ide  o f  the  v a l l e y  a r e  covered by te r raced g l a c i a l  

moraines o f  100 f e e t  maximum th ickness.  Anv i l  Creek f lows through 

the center  o f  t he  proper ty  and can be br idged by f a l l e n  t rees .  

Outcrop i s  extremely l i m i t e d ,  occu r r i ng  a t  i s o l a t e d  

l o c a l i t i e s  on the  eastern p o r t i o n  o f  the  c la ims near the  base o f  

g l a c i a l  moraines. 





REGIONAL GEOLOGY 

The Anvil District, as outlined in Fig. 3, lies immediately north- 
east of the Tintina Trench, the probable locus of a major zone of northwest- 

southeast transcurrent faulting. 

The central part of the district is formed by the Anvil Range, 

the dominating structure being a doubly plunging arch-like feature around 

the Anvil batholith. The core of the Anvil Range is underlain by granitic 

.rocks for which potassium-argon age determinations suggest an age of 80 - 90 
million years. The Anvil Arch is flanked on the southwest and northeast by 

phyilites, calc-silicate gneisses and schistose rocks thought to be of 

Cambrian (7) to Ordovician acje; these metased iments which have undergone 

at least three phases of deformation are host to the known massive sulphide 

deposits of Faro, Vangorda, Grum and Swim. 

The schistose quartz rich host rocks of the Faro sulphide deposits 

are confined to the lower part of a unit of muscovite-biotite schist whose 

lower sections are sometimes graphitic. Small greenstone lenses are often 

found in the upper part of this sequence. This section constitutes the 

lower member of a 6,000 foot thick sequence of biot ite-muscovi te schist, 

calc-silicate gneiss and skarn, phyllite, chloritic greenstone bodies, and 

tuffaceous phyllite. 

The phyllitic host rocks of the Grum, Vangorda and Swim sulphide 

deposits are confined to graphitic quartz-rich sections of phyllite situated 

close to relic volcanic complexes of greenstone, chloritic phyllite, lime- 

stone, and pyroxenite in the lower part of an estimated 3,000 foot thick 

unit of phyllite. The phyllite unit is separated from the lower schist 

unit in many areas by.thick sections of calc-silicate gneiss. 

The sulphide bodies of the ~nv'll district are tabular and lie in 

the plane of the crenulation foliation developed during the first phase of 

deformation. Their long axes coincide with the intersection of primary 

and secondary foliation. The sulphide deposits appear to have been only 

slightly affected by the regional metamorphism of phyllite host rocks. 





However, a  d i s t r i c t  average grab s i z e  increase from the  Swim northwest t o  

the Faro depos i ts  r e f l e c t s  a  thermal metamorphic g rad ien t  caused by the  i n -  

t r u s i o n  o f  the  Anv i l  B a t h o l i t h .  The base metals have been int roduced i n t o  

the  p h y l l i t e  p r i o r  t o  i t s  metamorphism and deformation. 

I t  appears t h a t  two u n i t s ,  t h e  p e l i t i c  s c h i s t s  and p h y l l i t e s ,  

are host  rocks f o r  t he  f o u r  economical ly  important  su lph ide masses and a re  

a l s o  host  t o  several  smal ler ,  p r e s e n t l y  non-economic depos i t s  i n  the  area. 

C h l o r i t i c  tu f faceous greenstone outcrops a r e  c lose  t o  a l l  f ou r  

deposi ts  bu t  a r e  nowhere immediately aga ins t  ore.  Graph i te  i s  present  

i n  host'rocks around a l l  f o u r  depos i ts ,  bu t  i t  i s  f a r  more p reva len t  around 

the  S w i m  body than near the  Vangorda, Grum o r  Faro depos i ts .  

A  d e s c r i p t i o n  o f  t he  rocks t h a t  make up t h e  s t r a t i g r a p h i c  sec t i on  

o f  the A n v i l  Arch, and t h e i r  t e n t a t i v e  ages i s  l i s t e d  on t h e  f o l l o w i n g  

page. The d e s c r i p t i o n  has been taken from Templemen-Klui t (1968) and 

modi f ied by f i e l d  observat ions and by i n fo rmat ion  obta ined from Cyprus- 

Anv i l  Min ing Company. 
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PREVIOUS WORK 

I n  A p r i l ,  1966 Swim Lake Mines L t d .  s taked t h e  SCOTT 

c la ims  ( re -s taked  i n  p a r t  as t h e  IRENE 49-56 c l a ims )  and f l e w  an 

a i r b o r n e  magnetometer and EM survey i n  June o f  t h e  same year .  

La te r  i n  t h a t  year t h e  company conducted l i n e  c u t t i n g  and geochemical, 

e lec t romagnet i c ,  and magnet ic surveys ove r  t h e  c la ims .  

Rodstrom Y e l l o w k n i f e  Mines L td .  s taked t h e  ROD c l a ims  

(p resen t l y  IRENE 1-40) i n  June, 1966 and a l lowed t h e  c l a ims  t o  

lapse due t o  ove rs tak ing .  

The TRY c la ims ,  j u s t  eas t  o f  t he  IRENE c la ims ,  were 

staked i n  Ju l y ,  1971 by Spar tan E x p l o r a t i o n  Ltd. ,  which conducted 

geo log i ca l  mapping, geochemical and I.P. surveys l a t e r  i n  t h e  year .  

The TRY c la ims  were res taked  aga in  by A n v i l  M in i ng  Corp. i n  August, 

1973. 



GEOLOGY 

Extensive deposits' of deep overburden mask most outcrops 

on the IRENE claims, however the geologic setting has been based on 

limited outcrop observed and an extrapolation of geological information 

from adjoining properties to the east. The property lies on the north 

limb of the Anvil anticlinorium and is bordered to the south by the 

Anvil Batholith [unit (ll)]. The predominant rock type underlying the 

property is a gently northerly dipping biotite-muscovite schist of 

Unit (lc) which in turn is overlain by pale grey, graphitic phyllites 

of Unit (3a) , s imi lar to those rocks of Unit (3a) which onlap the 
southern side of the Anvil Batholith. 

Lithology 

Grey weathering medium-grained biotite-garnet-quartz schist 

of Unit (lc) crops out at the base of a hi 1 1  between 1 ines 16E and 2 4 ~  

at 15s (see Plate 8) and 4000 feet east of station L112E 24s in a tri- 

butary of Anvil Creek. 

On the eastern boundary of the property, Unit (lc) is 

observed in contact with Unit (3a) i n  outcrop exposed by a bluff along 

Anvil Creek. The contact is characterized by a decrease in grain size 

and biotite content in the schist of Unit (lc) resulting in gradation of 

the rock to phyll i te of Unit (3a). The phyll ites of Unit (3a) are typified 

by silvery-grey lustrous chlorite-muscovite-quartz phyllite. Lustrous 

rusty coloured surfaces are observed on partings rich in muscovite. Near 

the base of the bluff exposing the rocks of Units (lc) and (3a) epsomi te 

occurs as pinkish-white botryoidal encrustations which are found to 

form along an exposed shear in the biotite schist. 

Unit (3a) also crops out in the northeast corner of the 

property between lines 104E and 112s at 20N as limy phyllites. 

Massive dark grey to green andesitic greenstone of Unit (3c) 

occurs in Unit (3a) as lenses up to 10 feet thick. Lenses of Unit (3c) 



were found w i t h i n  the l imy p h y l l i t e s  on the  no r the rn  p o r t i o n  o f  the 

proper ty  and w i t h i n  the p h y l l i t e s  found on Anv i l  Creek a t  the  eas tern  

boundary o f  the proper ty .  

Large b l u f f s  composed o f  Anv i l  Range basa l t s  occur a long the 

nor thern boundary o f  the  proper ty .  These basa l ts ,  which o v e r l i e  the  

phyl 1 i tes  o f  Un i t (3a) , a r e  composed o f  med i um-gra i ned c h l o r  i t i  zed gab- 

b r o i c  rocks a t  t h e i r  base. P y r i t e  i s  present  as 1/4 inch  cubes which 

make up 5% o f  the rock. Some o f  the p y r i t e  has been a l t e r e d  t o  ear thy  

hemat i te .  

The Anv i l  B a t h o l i t h  which composes the  peaks t o  the  south o f  

the proper ty  i s  charac ter ized by massive b io t i t e -muscov i te  g ranod io r i t e .  

The contac t  between the  s c h i s t s  o f  U n i t  ( l c )  and the  bath01 i t h  i s  n o t  

exposed anywhere on the  proper ty .  

S t ruc ture  

Rocks under l y ing  the  p rope r t y  a re  a f f e c t e d  by a t  l e a s t  th ree  

p e r i  ods o f  deformation. Three a x i a l  p lane cleavages and r e l a t e d  sch is -  

t o s i t i e s  have been developed i n  the  area. The cleavage and s c h i s t o s i t y  

associated w i t h  the  f i r s t  pe r iod  o f  deformat ion ( c a l l e d  S ) has destroyed 
1 

any bedding r e l a t i o n s h i p s  i n  the  rocks. Th i s  cleavage and s c h i s t o s i t y  i s  

dominant near the  c r e s t s  o f  f o l d s  produced by the  second pe r iod  o f  de for -  

mation. 

The second p e r i o d  o f  deformat ion i s  represented by a very 

s t rong a x i a l  plane cleavage and s c h i s t o s i t y  ( S  ) which s t r i k e s  NW where 
2 

exposed on the proper ty .  S complete ly  transposes S on the  f l a n k s  o f  
2 1 

second deformation f o l d s  such t h a t  o n l y  remnants o f  S can be seen bet -  
1 

ween major S surfaces bu t  S i s  much l ess  dominat ing over  S a t  c r e s t s  
2 2 1 

o f  these f o l d s .  

The t h i r d  pe r iod  o f  deformation i s  

cleavage and s c h i s t o s i t y  ( S  ) which i s  r e l a t e d  
3 

t ha t  g e n t l y  warp the S surfaces. Minor f o l d s  
2 

the S a x i a l  p lane surfaces d ipp ing  moderately 
3 

represented by a very weak 

t o  nor theas t  t rend ing  f o l d s  

seen i n  ou tc rop  show 

t o  the southeast.  These 



minor f o l d s  resemble "k ink1 '  f o l d s  bu t  a r e  s l i g h t l y  over tu rned t o  the  

west. 

I n te rsec t i ons  o f  S S and S produce c renu la t i ons  which 
1 '  2 3 

are best observed on p h y l l i t i c  pa r t i ngs .  

Present data obta ined from l i m i t e d  ou tc rop  on the  p rope r t y  

i s  i n s u f f i c i e n t  t o  determine i f  major f o lds  e x i s t  i n  the  rocks under- 

l y i n g  the proper ty  o r  what t h e i r  a x i a l  t rends might be. 



LINE CUTTING 

Line cutting was carried out on the property by line 

cutters of Eastern Associates, hired on a contractual basis from 

'Whitehorse. The grid system consists of a 13,600 foot long base line 

trending at 120° with perpendicular crosslines of varying length 

spaced 800 feet apart along the base line. Survey control was main- 

tained by picket and chain methods with periodic line bearing checks 

by Sylva compass. Picket stations were established on the cross lines 

at 100-foot intervals. 

A total of 21.86 miles of line were cut on the property 

(see Fig. 4). 





GEOCHEMICAL SURVEYS 

1. Method of Survey 

After close study of geochemical evidence leading to the dis- 

covery of the Anvil massive sulphide deposit, it was decided to modify 

- the geochemical sampling method to better adapt to the search for deep- 

seated sulphide deposits. 

Sampling was confined to the base of slope contours, sidehill 

silt seepages, stream sediments and frost boils in order to tap possible 

drainage emergence from deep-seated sources. 

Previous results from other 'grid controlled' geochemical 

surveys were available for review and revised interpretation. 

All soil samples were obtained with a prospector's grub hoe, 

which was found adequate as a tool for cutting through heavy layers of 

organic material overlying the soil. 

Certain areas determined as being anomalous in lead, zinc, and 

copper from previous surveys were further investigated with rock geo- 

chemistry to determine if the geochemical anomalies in soils were either 

in situ or transported. All geochemical samples were collected in Kraft 

brown paper bags and shipped for testing to Acme Analytical Laboratories 

in Ross River, Yukon. 

2. Method of Analysis 

All samples were analysed by Acme Analytical Laboratories Ltd. 

at Ross River. When the samples were received, each was dried while in 

its Kraft bag, then screened to 80 mesh, weighed out to 0.5 grams and 

digested in hot aqua regia. Rock samples were crushed and pulverized 

before undergoing this process. Saniples were then diluted, clarified 

for 20 hours and then tested for copper, lead and zinc content on an 



atomlc absorp t ion  spectrophotometer. The ' A A '  u n i t  used was a  Perk ins 

Model 290 and accuracy o f  the  inst rument  i d e a l l y  i s  1% o f  t he  amount o f  

metal present .  I n d i v i d u a l  cathode lamps were used f o r  each7element 

determinat ion,  a  d i r e c t  readout being g iven i n  p a r t s  per  m i l l i o n  o f  the  

element being tested.  

3. Treatment o f  Data 

A l l  r e s u l t s  o f  geochemical t e s t s  were re turned t o  the  f i e l d  

where r e s u l t s  were p l o t t e d  on f i e l d  maps kept  by the  p a r t y  c h i e f  f o r  a i d  

i n  c a r r y i n g  o u t  p r e l i m i n a r y  f o l l o w  up o f  anomalous areas w h i l e  s t i l l  i n  

the f i e l d .  

A l l  r e s u l t s  were grouped under s o i l ,  s i l t ,  rock  analyses f o r  

each o f  Cu, Pb and Zn. Data f o r  each o f  these ca tegor ies  was p l o t t e d  

l a t e r  on to  graphs o f  t r a c e  element q u a n t i t y  (ppm) versus cumula t ive  

percent . 
A p a r t i t i o n i n g  procedure (see A.J. S i n c l a i r  1973) was used t o  

separate two populat ions,  one being anomalous and the  o t h e r  being back- 

ground. The ove r lap  o f  these two popu la t ions  was determined and thresholds 

chosen a r b i t r a r i l y  t o  i s o l a t e  th ree  p r i o r i t y  popu la t ions .  The popu la t i on  

o f  f i r s t  p r i o r i t y  cons i s t s  o f  o n l y  anomalous values. O f  second p r i o r i t y  

i s  a  popu la t ion  c o n s i s t i n g  main ly  o f  anomalous values and a  smal l  per-  

centage o f  background values. F i n a l l y ,  o f  t h i r d  p r i o r i t y  i s  a  popu 

t i o n  c o n s i s t i n g  o n l y  o f  background values. Where o n l y  two p r i o r i t y  

populat ions a re  shown, the  p a r t i t i o n i n g  procedure cou ld  n o t  be appl 

o r  no over lap  o f  popu la t ions  ex i s ted .  

Separate maps were prepared us ing  a  sca le  o f  1" = 4001, showing 

values obta ined f o r  copper, lead and z inc .  Values were c o l o r  coded t o  

a i d  i n  d i s t i n g u i s h i n g  areas anomalous i n  copper, lead, and z inc .  



4. Interpretation of Results 

Study of the statistical analysis for copper content in soils 

sampled during the 1975 season by the Vangorda project in the Anvil Dis- 

trict reveals that an anomalous population whose threshold value is 41 pprn 
(arbi trari ly chosen) overlaps with a lower background population as i 1 -  

. lustrated in Fig. 5. The overlap of these two populations, again ar- 

bi trari ly chosen, occurs between 41 pprn and 55 ppm. Samples obtained 

with values in this range (41-55 ppm) are considered to be anomalous 

only if other samples collected in the immediate vicinity of these 

yield distinctly anomalous values; otherwise samples with values in 

the 41-55 pprn range are considered as samples in areas of high background 
geochemistry. 

lnspection of the statistical analysis for copper content in 

silts sampled in the Anvil District ( ~ i ~ .  6) reveals that three geo- 

chemical populations, such as those outlined above for copper in soils, 

exist and that the overlap between the anomalous and background popu- 

lations ranges between 30 to 34 ppm. 

lnspection of statistical analysis for lead content in soils 

(Fig. 7) reveals that as above three populations exist and that the 
overlap between the anomalous and background populations ranges between 

38 to 49 ppm. 
With reference to lead content in silts, the statistical 

analysis for this ( ~ i ~ .  8) reveals three populations exist such as des- 

cribed above'for copper in soils and silts and lead in soils. Values 

greater than 34 ppm are anomalous, values in the range 26 to 33 pprn are 

either anomalous or high background, and values less than 25 pprn are 

background. 

The statistical analysis for zinc content in soils (Fig. 9) 

shows three populations as well. Values greater than 100 ppm are 

anomalous, values in the range 90 to 100 ppm are either anomalous or 

high background, and the values less than 89 pprn are background. 
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Examination o f  t he  s t a t i s t i c a l  ana lys i s  f o r  z i n c  content  i n  

s i l t s  &ig. 10) shows t h a t  a major background.populat ion e x i s t s .  The 

p a r t i t i o n i n g  procedure cannot be a p p l i e d  i n  t h i s  case due t o  the re  being 

such a small  percentage o f  anomalous samples.  The c o n f i g u r a t i o n  o f  the 

logar i thmic  p r o b a b i l i t y  p l o t  shown i n  F ig .  10 suggests . . t h a t  t he  values 

greater  than the a r b i t r a r i l y  chosen th resho ld  o f  110 pprn con ta in  h i g h  

background values as w e l l  as anomalous values. Un fo r tuna te l y  the re  i s  

i n s u f f i c i e n t  data t o  d i s t i n g u i s h  the  h ighest  poss ib le  background value 

and a l l  values g rea te r  than 110 pprn a re  thus considered as anomalous. 

I n s u f f i c i e n t  data was c o l l e c t e d  f o r  a proper s t a t i s t i c a l  

ana lys is  o f  the  copper, lead, and z i n c  content  i n  rocks sampled i n  the  

Anv i l  D i s t r i c t ,  there fore  th resho ld  values o f  70, 30, and 80 pprn f o r  

copper, lead, and z inc ,  r e s p e c t i v e l y  were a r b i t r a r i l y  chosen by v i s u a l  

inspect ion  o f  the  l oga r i t hm ic  probabi 1 i t y  p l o t s  ( ~ i g .  1 1  , 12 , and 13 ) .  

On the  IRENE c la ims anomalous geochemical expression o f  copper, 

lead and z inc  i s  genera l ly  poor. However, t h i s  i s  a n t i c i p a t e d  over most 

o f  the proper ty  s ince the  area surveyed i s  covered w i t h  deep overburden. 

Copper 

Copper appears t o  be concentrated i n  anomalous q u a n t i t i e s  

w i t h i n  two major areas on the proper ty .  

The f i r s t  area i s  located over what i s  be l ieved t o  be p h y l l i t e  

o f  Un i t  (3a) between l i n e s  56E and 72E from 21N t o  30N. Wi th in  t h i s  zone, 

s i d e h i l l  seeps and s o i l  samples y i e l d e d  moderately t o  weakly anomalous 

values i n  copper (mag. 66 pprn Cu i n  s i l t s ,  Max. 118 pprn Cu i n  s o i l s ) .  

The second area i s located over phy 1 1 i tes  o f  Un i t (3a) con- 

t a i n i n g  a small (10 f e e t  t h i c k )  lens o f  a n d e s i t i c  greenstone [ u n i t  ( 3 c ) l  

between l i n e s  1 0 4 E  and 112E from 18N t o  26N. 

o f  s i d e h i l l  f r o s t  b o i l i n g  and slumping preva i  

samples taken from these slumps and f r o s t  boi  

anomalous va 1 ues o f  copper (80 ppm Cu i n so i 1 

I n  t h i s  zone, a great  deal 

I s ,  s o i l  samples and s i l t  

1s y ie lded  moderately 

s and 56 pprn Cu i n  s i l t s ) .  



Elsewhere on the property isolated, moderately anomalous values 

of copper were obtained at: 

a) grid location 1hE-17s 

b) station 32~-10s 

c) grid location 97E-22N 

These samples are all believed to be derived over phyllites of 

Unit (3a). 

Lead - 
Lead geochemical response is very poor on the property. 

Weakly anomalous values were obtained over areas previously outlined as 

being anomalous in copper: 

a) location: area bounded by lines 32E and 48E from 8s to 10s 

anomaly: sidehill seepages yielding up to 34 ppm lead 

b) location: area bounded by 1 ines 64E and 72E from 26N to 28N 

anomaly: sidehill seepagesyielding up to34ppm lead 

c) locat ion: area bounded by 1 i nes 1 O ~ E  and 1 12E from 19N to 24N 

anoma 1 y : several rock chips yielding 32 ppm lead 

All these areas are located over what is believed to be 

phyl l i tes of Un i t (3a) . 

Zinc geochemical response on the property is moderately 

strong in three major areas, the first two of which are previously out- 

lined as being anomalous in copper and lead. These three areas as well as 

other weakly anomalous areas which are located over areas prevously 

determined as anomalous in copper are as listed below: 

a) locat ion: area bounded by 1 i nes 2 4 ~  and 48E from 9s to 1 IS 

anomaly: sidehill seepages yielding up to 120 ppm zinc and a 

soil sample yielding 110 ppm zinc. 



b) l oca t i on :  

anomaly: 

c )  l oca t i on :  

anomaly: 

d) l o c a t i o n :  

anoma 1 y : 

e) l o c a t i o n :  

anoma 1 y : 

area bounded by l i n e s  96E and 112E from 17N t o  27N 

rock ch ips  y i e l d i n g  up t o  106 ppm z inc ,  f r o s t  b o i l s  

y i e l d i n g  up t o  110 pprn z inc,  and s i d e h i l l  seepages 

y i e l d i n g  up t o  92 ppm z inc .  

area bounded by l i n e s  50E and 6 4 ~  f rom OS t o  7s 
s l l t  samples f rom streams y i e l d i n g  136 ppm z i n c  and 

a s o i l  sample y i e l d i n g  108 ppm z inc .  

area bounded by l i n e s  64E and 72E from 2 4 ~  t o  2 8 ~  

s i d e h i l l  seepage y i e l d i n g  108 ppm z i n c  and s o i l  sample 

y i e l d i n g  110 ppm z inc .  

300 f e e t  east  o f  s t a t i o n  8E-21s 

s i d e h i l l  seepage y i e l d i n g  120 ppm z inc .  

A l l  the above-mentioned areas w i t h  the  except ion  o f  the  

l a s t  area [ l o c a t i o n  (e ) ] ,  located over  U n i t  ( l c ) ,  a r e  s i t u a t e d  over  

p h y l l  i tes  o f  U n i t  (3a) which a re  exposed as ou tc rop  o n l y  i n  t he  no r th -  

east corner o f  the  proper ty  and t o  the eas t  ou ts ide  the  c l a i m  group 

boundary . 



GEOPHYSICAL SURVEYS 

The geophysical surveys were c a r r i e d  ou t  on a c o n t r a c t  bas is  by 

geophysical crews of  Peter  E. Walcot t  and Associates L td .  h i r e d  o u t  o f  

Vancouver, B.C. 

1 .  Instruments Used 

For the  magnetometer survey, a McPhar M700 f l u x g a t e  magnetometer 

was used. The instrument i s  hand-held and measures the  v e r t i c a l  magnetic 

component by use o f  an oil-dampened f l u x g a t e  which a u t o m a t i c a l l y  l e v e l s  

i t s e l f  i n  the d i r e c t i o n  o f  the v e r t i c a l  f i e l d .  The magnetometer i s  o f  

l i g h t  weight and a d i r e c t  read-out o f  gamma values can be obta ined q u i c k l y .  

The e lect romagnet ic  survey was c a r r i e d  ou t  w i t h  a Crone CEM 

dual frequency u n i t .  The Crone i s  o f  the i nduc t i ve  type and may be used 

e i t h e r  as a h o r i z o n t a l  o r  v e r t i c a l  loop apparatus. Measurements a r e  made 

o f  the r e s u l t a n t  d i p  angle o f  the  f i e l d  and the  w i d t h  o f  n u l l  o r  ou t  o f  

phase component. I t  i s  designed t o  be operated w i t h  a maximum c o i l  spread 

o f  600 f e e t  on frequencies o f  390 and 1830 cyc les  per  second w i t h  no i n t e r -  

connecting cables. The e f f e c t i v e  depth pene t ra t i on  i s  300 f e e t  f o r  a 

ho r i zon ta l  conductor wi t h  maximum c o i  1 spread (no s k i n  e f f e c t  a1 lowance) 

and 100 f e e t  f o r  a v e r t i c a l  conductor.  The e f f e c t i v e  l a t e r a l  coverage i s  

a d i r e c t  f u n c t i o n  o f  the  spread under i dea l  cond i t i ons .  The equipment was 

chosen i n  o rder  t o  g i v e  r e l i a b l e  i n fo rma t ion  on the  a t t i t u d e  and conf igura-  

t i o n  o f  a conductor, the phys ica l  p r o p e r t i e s  o f  the  host  rock, dimensions 

o f  the conductor, and r e s u l t s  f r e e  from e r r o r  due t o  topographic r e l i e f .  

2. Method o f  Survey 

a) Magnetometer Survey 

P r i o r  t o  the  ac tua l  magnetometer survey, readings were taken 

along the c e n t r a l  base l i n e  a t  cross l i n e  i n t e r s e c t i o n  p o i n t s .  These 

s ta t i ons  were looped and re-read every hour as a means o f  c o n t r o l l i n g  d r i f t  

and d iu rna l  v a r i a t i o n s .  Wi th  base s t a t i o n s  o f  an es tab l i shed  value 

serv ing as a means o f  c o n t r o l l i n g  d r i f t  and d i u r a l  v a r i a t i o n s ,  a r a p i d  and 



prec ise  check was kept  on magnetic v a r i a t i o n s  and the  e n t i r e  survey was 

thus kept  on a r e l a t i v e  bas is  du r ing  day t o  day opera t ion .  Each cross 

l i n e  was read w i t h  re-checks a t  the base s t a t i o n  w i t h i n  every hour, t h i s  

method prov ided an i n t e r n a l  c o n t r o l  f o r  d e t e c t i n g  d i u r n a l  and d r i f t  

v a r i a t i o n s .  The survey was done by one opera tor  us ing  t h e  same instrument.  

b) Electromagnetic Survey 

A l l  surveys were run w i t h  h o r i z o n t a l  loop c o n f i g u r a t i o n  and 300 

foo t  c o i l  spacing i n  o rder  t h a t  h ighes t  response cou ld  be obta ined from 

f l a z  l y i n g  su lph ide  bodies. Readings a t  1830 cps were taken a t  each 

s t a t i o n .  The c o i l  c o n f i g u r a t i o n  was no t  adaptable t o  cond i t i ons  o f  con- 

duc t ive  overburden and maximum response from such was expected. A l l  

t raverses were made by the " i n  l i n e  method" and done over  the same g r i d  

as used f o r  the  magnetometer surveys. I n  some cases a lower frequency 

(390 cps) was adopted f o r  b e t t e r  r e s o l u t i o n  o f  conductors, w i  t h i  n  areas 

o f  more s p e c i f i c  i n t e r e s t .  The two-man EM crew d i d  a l l  t h e i r  ground work 

i n  coincidence w i t h  the  magnetometer crew. 

3. Treatment o f  Data 

a) Magnetic Results 

Magnetic r e s u l t s  were cor rec ted  i n  the f i e l d  f o r  d i u r n a l  and 

d r i f t  v a r i a t i o n s  by the f i e l d  opera tor .  The f i n a l  gamma values were then 

p l o t t e d  on a g r i d  p lan  us ing  sca le  o f  400 f e e t  t o  1 inch. Th is  data was 

presented t o  the p a r t y  c h i e f  who p r o f i l e d  and contoured the  data on over lay  

mater ia l  i n  order  t h a t  he cou ld  remain f a m i l i a r  w i t h  day t o  day r e s u l t s  

and progress o f  the survey, d i r e c t  i t s  course, and have r e s u l t s  a v a i l a b l e  

fo r  the p r o j e c t  geo log i s t  when he c a r r i e d  ou t  geochemical surveys and 

geological  mapping on the  proper ty .  Magnetic data i s  presented i n  t h i s  

repor t  on a map o f  1" = 400' sca le  showing gamma values and con- 

toured r e s u l t s  (see Appendix). The map ;bows major dra inage fea tures  and 

loca t ions  o f  minera l  c l a i m  posts. 



b) ' Electromagnetic Results 

All results as derived in the field were plotted each night by 

the EM operators on a grid p:an using a scale of 1" = 400'. Results were 

presented to the party chief for inspection, profiling and preliminary 

contouring in order that this data be compared with the magnetometer sur- 

vey and the results be available to the project geologist when he carried 

out geochemical and geological surveys on the property. Final plotting 

was done on maps of 1" = 400' scale similar to that used for the magnetic 

map: Electromagnetic data is presented in this report showing values 

profiled and contoured. 

. . . .. 
Interpretation of Results 

a)  ~agnetometer Survey 

Results from the magnetic survey carried out over the clain 

group show the area to exhibit a fairly uniform magnetic response above 

which small strong local anomalies and lower, broader highs are discer- 

nible (plate W-202-1). 

One very local, isolated magnetic high (300X) occurs at 

station 3GE-22s and is attributed to some irregularity aldng the contacz 

between the Anvil Batholith, Unit (11) and Unit (lc) over which the anonaly 

lies. 

Although no significant anomalies exist on the property, 

close study of the magnetic profiles in conjunction with the electro- 

magnetic profiles reveals that there is a definite correlation between 

the fine details of the profiles of the dip-angle response and the mag- 

netic response. 

b)  Electromagnetic Survey 

The electromagnetic survey shows the presence of essentially 

four complex conductive zones, A, B, C, and D (plate W-202-2) strikins 

northwesterly across the eastern portion of the property. These zones 



e x h i b i t  poor t o  moderate c o n d u c t i v i t y  and most probably represent  g r a p h i t i c  

horizons which a re  host  t o  the  massive su lph ide  depos i ts  conta ined w i t h i n  

both Un i t s  ( Ic )  and (3a) elsewhere i n  the A n v i l  d i s t r i c t .  

F a i r l y  steep northward and southward d ips  f o r  i n d i v i d u a l  con- 

ductors are  i nd i ca ted  by the  pro f  i l e  shapes ( p l a t e  W-202-3), however, 

p r o f i l e  shape i s  probably in f luenced by the p r o x i m i t y  o f  conductor axes 

as most ly  northward d ips  a re  expected i n  the  area. 

The h igher  more e r r a t i c  d ip-angle readings ob ta ined from 

l i n e  0 westwards a re  be l i eved  t o  be due t o  conduct ive overburden i n  a 

broad swampy v a l l e y .  

Anomaly A, a  pronounced negat ive  d ip-angle response o f  east-west t rend  

which appears t o  i n d i c a t e  two c l o s e l y  spaced conductors, one being n o r t h  

o f  the  o ther ,  i s  s i t u a t e d  between 4 8 ~  and 96E, i t s  most no r the rn  l i m i t s ,  

200 f e e t  south o f  the  basel ine.  The maximum dimensions o f  t h i s  anomaly 

are  4800 f e e t  X 1200 fee t .  The anomaly i s  most l i k e l y  due t o  g r a p h i t i c  

horizons contained i n  t he  under l y ing  b io t i t e -muscov i te  s c h i s t s  o f  U n i t  

(lc), f u r t h e r  supported by I . P .  conduct ive zones on s t r i k e  t o  the east 

del ineated i n  a prev ious survey by Spartan Exp lora t ions  Ltd.  

Anomaly B, another pronounced negative dip-angle response o f  east-west 

t rend and open t o  the east ,  i s  loca ted  between l i n e s  96E and 112E, i t s  

nor thern  l i m i t s  being 1000 f e e t  south o f  the  base l ine  and i t s  dimensions 

2000+ f e e t  X 800 f e e t .  Th is  anomaly cou ld  w e l l  be an ex tens ion  o f  

Anomaly A and again i s  i n t e r p r e t e d  as represent ing  g r a p h i t i c  hor izons 

w i t h i n  the b i o t i  te-rnuscovi t e  s c h i s t  U n i t  ( l c ) .  

Anomaly C ,  a narrow, weak conductor loca ted  a long the  no r the rn  l i m i t s  

of  the proper ty  over the  contac t  between Uni t (3a) and Uni t (8b) , i s  

approximately 6000 f e e t  long i n  an east-west d i r e c t i o n  and open t o  the 

nor th.  The Anvi 1 Range vo lcan ics ,  Uni t (8b),  con ta in  s i g n i f i c a n t  amounts 

o f  p y r i t e  which may be the source o f  the negat ive  d ip -ang le  response. 

However i t  should be noted t h a t  the o n l y  l i n e  o f  the  EM survey which 

a c t u a l l y  extends over the vo lcan ics  t o  any great  ex ten t ,  l i n e  72E, does 



not  necessar i l y  extend t h i s  anomaly. Thus, the under l y ing  p h y l l i t e s  o f  

Un i t  (3a) cannot be r u l e d  o u t  as a source f o r  t h i s  conductor.  Fur ther  

support f o r  the source o f  t he  conductor l y i n g  i n  U n i t  (3a) i s  g iven by 

a weak conductor, 1600 f e e t  X 800 f e e t  and e longate i n  an east-west 

d i r e c t i o n ,  which i s  loca ted  over U n i t  (3a) i n  the area bounded by l i n e s  

56E and 72E from l 7 N  t o  2 4 ~ .  This  conductor may, indeed, be an extension 

o f  Anomaly C. 

Anomaly D, another weak, east-west t rend ing  conductor loca ted  over  

phyl 1 i tes  o f  Un i t (3a) i n  the area bounded by 1 i nes 96E and 1 12E f rom 

8N t o  30N, i s  on s t r i k e  w i t h  an I . P .  conductor l y i n g  t o  the  east .  The 

source o f  the  conductor f o r  the  I . P .  anomaly has been p r e v i o u s l y  sug- 

gested as g r a p h i t i c  p h y l l  i tes  i n  U n i t  (3a) and i t  i s  be1 ieved t h a t  these 

would a l s o  be the source o f  Anomaly D. 



RECOPSMENDAT I ONS 

. . 
Based on the delineation of four moderate electromagnetic 

conductors and three areas of weak geochemical response within a 

favourable geological environment several lines of 

gravity survey are recommended along with further detailed geochemical 

evaluation and diamond drilling contingent upon the results obtained from 

these surveys. 

The gravity survey should include the following lines with 

further "fill in" gravity work being contingent upon the results obtained: 

Line 32E from 20s to 30N 

Line 64E from 20s to 30N 

Line 80E from 20s to 28N (con t i ncjen t on topographic compl i cat ions) 

Line 104E from 20s to 2SN (contingent on topographic complications) 

The geochemical survsy should consist of further sampling in 

areas of geophysical interest and previous geochemical anonalies. Topo- 

graphy and depth of overburden should be considered and sample locations 

chosen accordingly. 

Diamond drill hole locations should be contingent on results 

obtained from the gravity survey and the geochemical survey in conjunc- 

tion with presently compiled data. 
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