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INTRODUCT IO?! 

LOCAT ION 

The forty-four A l l i e  claims a re  on the  nor th  s i d e  of Telkwa Pass 

. ~ t  30 miles southwest of Smithers, B.C. a t  longitude 127O 49' and 

ude 34O 34'. Normal access is by he l i cop te r  from the  Okanagan base 

t mithers. Logging roads from Terrace have been extended up the  

:. jetz Rlver t o  within f i v e  miles of the  property. However, the re  i s  

,500 foot  e l eva t ion  di f ference  between the  end of t h e  road and the 

property An access road from the logging road could be b u i l t  t o  t h e  

property although the f i r s t  few m i l e s  would be through heavy timber. 

The claim group is between 4,000 and 5,000 f e e t  a b ~ ~ v e  Sea l eve l  and 

~ a r t l y  below and p a r t l y  above t r e e  l i n e .  Local topography is  r rot  

- icula  " l y  rugged. However the re  a r e  nearby 8,000 foo t  peaks with 

>pectacular  hanging g lac ie r s .  The Telkwa Pass is a marked topographic 

f e a t u r e  of the  area. I t  c u t s  through t h e  Hazelton mountains forming a 

minimum 2,000 foo t  val ley  immediately adjacent  t o  the  claim group. 

Limonite Creek d ra ins  the Telkwa Pass Valley. 

HISTORY 

The t h r e e  deposi ts  of l imonite ( t ranspor ted  gossans)  firs^ drew 

a t t e n t i o n  j u s t  a f t e r  the  tu rn  of the  century when it appeared lxkely t h e  

r a i l r o a d  t o  the  coast  would be routed through Telkwa Pass. One gossan is  

s t i l l  crown granted. These claims a r e  immediatelk south of the  A l l i e  

Group and are control led  by Terrace i n t e r e s t s .  The depos i t s  continued t o  

a t t r a c t  a t t e n t r o n  a s  l a t e  as 1957 when Showano I ron Mines d r i l l e d  27 holes, 

presumably i n  the  crown granted gossan. 



( 2 )  

In  1962, Noranda Exploration optioned claims covering the  upoer 

gosaan. 4 shor t  d r i l l  hole north of  the upper gossan Sa i l ed  t o  : s c a t @  

1 source. The coincident  Mo and Cu sil ts  i n  the  streams drainirt, t h i  

c,r r a l  a rea  a t t r a c t e d  the  a t t e n t i o n  of a Kennco backed syndicate i n  

1905. Apparently, Falconbridge a l s o  inves t iga ted  the  a r e a  i n  1968. 

The A l l i e  Group of 44 claims was s taked by Evergreen Explorations 

. , on A p r i l  18, 1969 and recorded on the  2nd., of May. They were 

o,xloned by P a c i f i c  Petroleums Ltd. , i n  July.  

1969 PROGRAM 

The presence of two extensive t ranspor ted  gossans on the  A l l i e  

claims i n d i c a t e  a sheared o r  f a u l t e d  s u l f i d e  source. Obviously, the  

s u l f i d e  source can be e i t h e r :  

1 )  massive su l f ides ,  possibly with associa ted  economic metals  o r  
2 )  disseminated su l f ides ,  p a r t i c u l a r l y  p y r i t e ,  associa ted  wi th  a 

I 1  porphyry environment'' o r  
3) indigenous p y r i t e  of no economic s ign i f i cance  r e l a t e d  t o  the  

contac t  of the  Howson Batholi th.  

In  order  t o  determine the  nature  of the  source of t h e  gossans, an 

.rght-mile g r i d  was cu t  with l i n e s  spaced 400 f e e t  apa r t .  This  g r i d  was 

so11 sampled and geologica l ly  mapped. Radem, magnetometer, and Induced 

P o l a r i z a t i o n  surveys were conducted. An a i rborne  magnetometer and e l e c t r o  

magnetic survey was c a r r i e d  out t o  check f o r  poss ib le  near  su r face  

porphyry environments. 

The I.P. survey was supervised and i n t e r p r e t e d  by R. E. Chaplin, 

P.Eng., of Profess ional  Geologic Services  of Vancouver, B.C. The a i rborne  

f i e l d  work was done by Lockwood Survey Corporation Limited of Toronto. 



ill orher work was done by Evergreen Explorations Ltd., of Burnaby 

under rhe supervision of R, W. Woolverton, P.Eng. 



GEOLOGY 

REGIONAL GEOLOGY 

The a r e a  of i n t e r e s t  i s  near  the  western contac t  of the  Howson 

Bathol i th ,  an Upper Cretaceous t o  Lower T e r t i a r y  g r a n i t e  pluton some 

t e n  mi les  long. This ba tho l i th  in t rudes  J u r a s s i c  and Cretaceous vol- 

canic ,  pyroclasti_c, and sedimentary rocks of the  Hazelton Group along 

the  e a s t e r n  f l ank  of the  Coast Crys ta l l ine  Bel t .  Recent work has shown 

-hat  the  younger s tocks and b a t h o l i t h s  such a s  the  Howson pluton a re  

c lose ly  r e l a t e d  i n  time and space t o  the  "porphyry" minera l iza t ion  of 

: n e  d i s t r i c t .  The Serb Creek molybdenum deposi t  is  adjacent  t o  the  

tit)wson Bathol i th  and about s i x  miles north-east  of t h e  A l l i e  Property 

LOCAL GEOLOGY 

d ~ i  NERAL 

The l o c a l  geology is general ized on the  Smithers - For t  S t .  James 

G.S.C. Map 971A. 

The o l d e s t  rocks i n  the  a r e a  a r e  a s e r i e s  of a n d e s i t i c  flows 

belonging t o  the  Hazelton Group. A s e p t a  o r  re-entrant '  of these  rocks 

u n d e r l i e s  the  c e n t r a l  por t ion  of the  A l l i e  claim group. Grani te  and 

g ranod io r i t e  of the  Howson Bathol i th  outcrop both e a s t  and w e s t  of t h i c  

septa .  

E i t h e r  a small i r r e g u l a r  s tock o r  a dyke swarm of b i o t i t e  f e l s p a r  

porphyr i te  in t rudes  the  volcanic sep ta  a t  i t s  e a s t e r n  contac t  with the  

granodior i te .  Notably ac id  porphyry i n t r u s i v e s  wi th  secondary b i o t i t e  



.-e c h a r a c t e r i s t i c a l l y  associa ted  with the  porphyry Cu Mo mineral iza "(in 

of  t he  Smithers-Babine area.  

Numerous dykes, both pre and post porphyr i te ,  c u t  the  volcanics and 

granodior i te .  The pre-porphyrite dykes include quar t z  porphyry and 

poss ib ly  d i o r i t e .  Some of the  quar t z  porphyry dykes a r e  h ighly  s e r i c i t -  

ized. The d i o r i t e  dyke, a major 100 t o  200 f o o t  wide f e a t u r e ,  t r ends  

m r t h  south and i s  highly magnetic. A s  ou t l ined  by the  a i rborne  magnetic 

survey, the  dyke is over two m i l e s  long. Post  porphyr i te  dykes include 

indes i t e  porphyry and gabbro. 

ROCK TYPES 

Andesite: 

The c e n t r a l  p a r t  of the A l l i e  claims is  under la in  by green t o  purple  

andes i te  flows. These rocks appear t o  be the  o l d e s t  mapped and probably 

belong t o  the  Jurassic-Cretaceous Hazelton Group. On the  A l l i e  proper ty  

they have been f rac tu red  and a l t e r e d  by the  adjacent  i n t r u s i v e  a c t i v i t y .  

The r e s u l t i n g  septa  has been pervasively c h l o r i t i z e d .  Both s t r i n g e r s  and 

c l o t s  of c h l o r i t e  were noted. The andes i t e s  a r e  both magnetic and non- 

magnetic. P y r i t e  is  f a i r l y  widespread. 

Severa l  a reas  of quar t z - se r i c i t e  a l t e r a t i o n  were noted near  the  

western f l a n k  of the  septa. Some of these  may be a l t e r e d  dykes in t rud-  

ing  the  andesi te .  However, one of the  zones (8N25W) is more l i k e l y  an 

a l t e r a t i o n  of f r a c t u r e s  i n  the  andes i te .  P y r i t i z a t i o n  a l s o  accompanies 

t h e  a l t e r a t i o n .  S ign i f i can t ly ,  an adjacent  I.P. anomaly was o u t l i n e d  

a t  depth. 

Granodiori te  : 

There a r e  two v a r i e t i e s  of t h e  main i n t r u s i v e  rock The g ranod io r i t e  

underlying the  western edge of t h e  map a r e a  appears s l i g h t l y  more s i l i c e o u s  



a d  less mafic than the  granodior i te  underlying the  e a s t e r n  t h i r d  of 

he g r id .  Insuf f i c i en t  regional  mapping was done t o  determine whether 

the  two a reas  a r e  pa r t  of the  same i n t r u s i v e  mass. I t  is assumed t h a t  

they a r e  and t h a t  the  compositional d i f f e rences  a r e  due t o  l o c a l  va r i a t ions .  

In  general ,  the  granodior i te  is  medium-grained although f ine-grained 

* > a p l i t i c  phases were noted. The primary b i o t i t e  is  usua l ly  p a r t l y  

. .h lor i t ized ,  however, f r e s h  secondary b i o t i t e  was noted i n  severa l  a reas ,  

. a d  i s  a t t r i b u t e d  t o  adjacent unexposed b i o t i t e  f e l s p a r  porphyr i te  dykes. 

some specimens of the  granodior i te  a r e  non-magnetic while o the r s  con ta in  

l s i b l e  disseminated magnetite. Minor p y r i t e  was noted throughout the  

l n t r u s i v e  a reas  with occasional specks of chalcopyr i te .  There a r e  a l s o  

: ranodior i te  dykes which cut  the  andes i te  flows. 

Dior i te  : 

A highly  magnetic d i o r i t e  i n t r u s i v e  zone c u t s  ac ross  the  property 

from nor th  t o  south. I t  is  ou t l ined  remarkably well  by both the  a i rborne  

and ground magnetics. I ts width v a r i e s  from about 50 t o  100 f e e t .  Where 

i t  i s  exposed i n  the  creek near the  zero  nor th  l i n e  t h e r e  a r e  severa l  

2 a r a l l e l  v e r t i c a l  dykes each 4 o r  5 f e e t  wide. The d i o r i t e ' s  r e l a t i o n  

i n  t i m e  t o  the  mineral izat ion and a l t e r a t i o n  i s  uncer ta in .  Because i t  

i s  p y r i t i z e d  it i s  probably pre-porphyrite.  

The d i o r i t e  is  medium-grained and equigranular  with an abundance of 

b i o t i t e  making the  rock qu i t e  dark. However, it has  a very f r e s h  appear- 

ance except  f o r  the  presence of pyr i t e .  Where the  mafics have been 

s l i g h t l y  c h l o r i t  ized,  the  presence of secondary b i o t i t e  is suggested. 

Magnetite is disseminated throughout the  rock u n i t .  I n t e r e s t i n g l y ,  the  

magnetite d i d  not  give an I.P. response. 



Quar tz  Porphyry: 
- 

Quar tz  porphyry dykes cu t  both the  granodior i te  and the  andes i te  

flows but  were not  observed c u t t i n g  the  b i o t i t e  porphyr i te  s tock.  Severa l  

in tense ly  quar t z - se r i c i t i zed  zones i n  the  andes i te  flows a r e  bel ieved t o  

be a1  t e r e d  quar tz  porphyry dykes. 

The quar t z  porphyry dykes a r e  very l ight -colored  and fine-grained. 

The groundmass is o f t en  a p l i t i c .  The quar tz  eyes usua l ly  measure only a 

few m i l l i m e t e r s  but give the  rock an obvious porphyr i t i c  t ex tu re .  The 

f r a c t u r e s  i n  one specimen were coated with magnetite. 

B i o t i t e  Felspar  Porphyrite: 

This  u n i t  i s  bel ieved t o  be the  source rock of the  porphyry environ- 

'nent. I t  is a deceptively f r e s h  rock composed pr imar i ly  of f e l s p a r  pheno- 

dsts i n  a s i l i c e o u s  aphani t ic  groundmass. The secondary b i o t i t e  c r y s t a l s  

.e una l t e red  and usual ly  pe r fec t ly  shaped. Only t h e  occasional  c h l o r i e i z e d  

g r a i n  of primary b i o t i t e  emphasizes the  a l t e r e d  na tu re  of t h i s  rock u n i t ,  

The b i o t i t e  f e l s p a r  porphyri te  i s  concentrated i n  the  a r e a  of t h e  

upper gossan and Noranda's d r i l l  hole. I t  forms e i t h e r  a small s tock o r  

dyke swarm i n  an i r r e g u l a r l y  c i r c u l a r  a r e a  about 2,000 f e e t  across.  The 

~ o u t h e r n  e x t e n t  of the  porphyri te  complex was not  e s t ab l i shed .  

Severa l  dykes of porphyri te  c u t  the  andes i te  flows nor th  of camp near 

t h e  f a l l s .  One small dyke was noted c u t t i n g  the  g ranod io r i t e  a t  16N/18E. 

I n t e r e s t i n g l y ,  weak secondary b i o t i t e  was present  a s  w e l l  a s  a rock 

geochem copper high but the  phenomenon was r e s t r i c t e d  t o  one g r i d  s t a t i o n .  

A l t e r a t  ion and Mineral izat ion:  

Both the  granodior i te  and t h e  volcanic s e p t a  have been p r o p y l i t i z e d  

r e s u l t i n g  Yn widespread c h l o r i t e  and epidote.  This type of a l t e r a t i o n  is 
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o f t e n  associa ted  with porphyry minera l iza t ion .  However, ~t is  a l s o  

;~,mmOnly developed along i n t r u s i v e  con tac t s  and o the r  geologic environ- 

ments of uneconomic i n t e r e s t  s o  t h a t ,  by i t s e l f ,  it i s  of l i t t l e  i n t e r e s t .  

The b i o t i z a t i o n  of the  f e l s p a r  porphyry dyke swarm o r  s tock i s  

economically the  most s i g n i f i c a n t  a l t e r a t i o n  present .  A s  noted 

previously,  b i o t i t e  f e l s p a r  porphyri te  ( i . e .  b io t i zed  felspar porphyry) 

rc c h a r a c t e r i s t i c a l l y  associa ted  with a l l  the  known porphyry copper- 

molybdenum depos i t s  of the  Smithers-Babine area. Secondary b i o t i t e  was 

noted i n  granodior i te  a t  8S/8E, 4N/17?E and 8N/15W ( a  g ranod io r i t e  dyke 

c u t t i n g  the  andes i te  flows) where it i s  assumed it  is  r e l a t e d  t o  nearby 

tinexposed porphyri te .  S ign i f i can t ly ,  t h e r e  a r e  I.P. anomalies a t  depth 

ax both 8S/8E and 8N/15W. Poss ib le  inc ip ien t  secondary b i o t i t e  was 

aaserved i n  severa l  specimens of the  andes i t e  flows but ,  i n  general ,  t he  

b i o t i z a t i o n  is  r e s t r i c t e d  t o  t h e  f e l s p a r  porphyry complex and adjacent  

g ranod io r i t e .  

Quartz s e r i c i t e  a l t e r a t i o n  i s  present  pr imar i ly  as an a l t e r a t i o n  )f 

qua r t z  porphyry dykes c u t t i n g  t h e  volcanic septa.  This  type of alteration 

i s  a l s o  commonly associa ted  with porphyry depos i t s  of the  area.  I t  i s  

t h e r e f o r e  i n t e r e s t i n g  t o  note t h a t  the  concentra t ion  of quar t z  s e r i c i t i z e d  

dykes is  i n  t h e  general  v i c i n i t y  of the  bur ied  northwest limb of t h e  I.P. 

halo. 

Minera l iza t ion  within the  g r i d  a r e a  is  dramat ica l ly  emphasized by 

the  two t r anspor ted  gossans. The upper gossan i s  oval-shaped and about 

300 f e e t  by 400 f e e t ,  whereas t h e  lower gossan on Many Bear Creek is only 

about 200 f e e t  wide but  extends f o r  upwards of 1,000 f e e t  along the  Creek 

Very l i t t l e  vegetat ion i s  present  over these  l a r g e  r u s t y  a reas  which ars  



repor tedly  about 10 f e e t  th ick .  

Ground water is  s t i l l  p r e c i p i t a t i n g  i r o n  oxide a t  both the  uppel 

and lower gossans. The lower gossan could be a t t r i b u t e d  t o  leaching of 

p y r i t e  present  i n  the  numerous shear  zones observed f o r  about 2,000 Ieet 

along the  creek above the  gossan. However, the  upper gossan does not 

have an obvious source. I t  is ,  however, adjacent  t o  the  I.P. zone and 

t h e  proposed d r i l l  site wi th in  the  porphyr i te  complex. 

P y r i t e  is f a i r l y  widespread e s p e c i a l l y  wi th in  the  volcanic s e p t a  and 

is  probably responsible f o r  most of the  I.P. halo.  Chalcopyri te  was noted 

a t  seve ra l  loca t ions  i n  the  g ranod io r i t e ,  mainly associa ted  with quar t z  

s t r i n g e r s .  A s  noted above, the re  a r e  numerous p y r i t i c  shear  s t r u c t u r e s  

along the  creek from about 8N/20Wto about 16N/4W. Four grab sample 

each over about 4 o r  5 f e e t  were c o l l e c t e d  from a few of these  shears .  
I 

The r e s u l t s  ranged from 0.17% Cu t o  0.03%. S i l v e r  values ranged from 

t r a c e  t o  0.3 ounces per ton. 

Late Dykes: 

Post  mineral dykes include andes i te  porphyry, f e l s p a r  porphyry and 

gabbro ( b a s a l t ) .  These dykes c u t  both the  g ranod io r i t e  and the  volcanic 

s e p t a  of a n d e s i t i c  flows. However, t h e r e  is a d e f i n i t e  concentra t ion  of 

l a t e  dykes i n  a "swarm" i n  the  g ranod io r i t e  on the  e a s t  s i d e  of the  g r id .  

Although most of the  dykes noted above appear t o  be d e f i n i t e l y  l a t e ,  

the  f e l s p a r  porphyry dykes may be r e l a t e d  t o  t h e  porphyr i te  complex. 

S imi la r ly ,  the  b a s a l t  may be a segregat ion  o r  f ine-gra ined phase of the  

d i o r i t e  . 



GEOCHEMISTRY 

SOIL SURVEY 

SAMPLING PROCEDURE AND ANALYS IS 

S o i l  samples were co l l ec ted  a t  every 200-foot s t a t i o n  on the  g r i d ,  

which has  a l i n e  spacing of 400 f e e t .  The samples were taken from the  "B" 

horizon us ing a grub hoe. Where s o i l  samples were unobtainable o r  of poor 

q u a l i t y ,  rock samples from e i t h e r  outcrop o r  f l o a t  were co l l ec ted .  These 

rock samples were crushed and then t r e a t e d  the  same a s  s o i l s .  Unfortunately,  

high r a i n  f a l l  made it impossible t o  si l t  sample the  swollen streams. 

The samples were shipped t o  the  Barringer Research Laboratory i n  

Vancouver where they were analyzed f o r  t o t a l  Cu and Mo. The r e s u l t s  a r e  

pi > t t e d  on Map #2 which accompanies t h i s  r epor t .  . 

RESULTS 

Using the  standard frequency d i s t r i b u t i o n  method, background values of 

50 ppm. f o r  copper and 2 ppm. f o r  molybdenum were obtained. Thus, over 

100 ppm. f o r  Cu and 4 ppm. f o r  Mo can be considered anomalous. 

Severa l  anomalous zones were ou t l ined  by the  survey a s  shown on 

Map #2. However, only two of these  anomalies a r e  considered t o  be a r e a s  

of i n t e r e s t .  One of these  areas  s t a r t s  near  camp a t  8N/4W and extends 

i r r e g u l a r l y  t o  the  southeast  t o  8S/4E. This  anomaly appears t o  be mainly 

wi th in  t h e  porphyri te  complex. I t  is  a l s o  adjacent  t o  the  I.P. f e a t u r e  

which would be t e s t e d  by one of the  proposed d r i l l  holes.  I t  i s  anomalous 

i n  both copper and molybdenum and is adjacent  t o  the  upper gossan s o  t h a t  

it may r e f l e c t  the  s u l f i d e  source of the  l imonite.  



The o the r  s i g n i f i c a n t  coincident  Mo - Cu high i s  a t  4N/22W and may 

be p a r t  of a discontinuous zone which extends t o  16N/14W. This  zone is  

adjacent  and downhill from the  mag.-I.P. complex which i s  centered  a t  about 

A t h i r d  zone of possible importance i s  suggested near  the  northwest 

corner of the  gr id .  This area  should be inves t iga ted  i f  f u t u r e  work is 

encouraging. 

Several  Cu high rock samples were c o l l e c t e d  near  the  e a s t e r n  edge of 

the  g r id .  They a r e  probably r e l a t e d  t o  a reas  of porphyr i te  dyke i n t r u s i o n  

i n t o  the  granodior i te .  Notably, two of these  anomalous rock samples were 

obtained near observed b i o t i z a t i o n  of e i t h e r  g ranod io r i t e  o r  f e l s p a r  

porphyry 0 



GEOPHYS ICS 

RADEM SURVEY 

The Radem u n i t  used i n  the  survey is  a one-man EM r a d i o  rece ive r  

u t i l i z i n g  the  12 t o  24 k i locycle  United S t a t e s  Naval Communications 

Broadcast S t a t i o n s .  I t  was b u i l t  by Crone Geophysics Limited, 979 

Lakeshore Road Eas t ,  Por t  Credit ,  Ontario. The instrument u t i l i z e s  higher 

than normal EM frequencies and i s  capable of d e t e c t i n g  disseminated 

s u l f i d e s .  However, due t o  the  high frequency, it is  a f f e c t e d  by c l a y  

and conductive overburden. 

SURVEY AND RESULTS 

Readings were taken fac ing wester ly  us ing the  Cu t l e r  Maine s t a t i o n  

(17.8 Kc) a t  s t a t i o n s  along the g r i d  l i n e s .  The r e s u l t s  a r e  p l o t t e d  on 

Map #3 which accompanies t h i s  repor t .  

The most obvious conductor i s  a t  4S/3W and is  coincident  with the  

southeas t  border of the  upper gossan. However, oxides  a r e  genera l ly  poor 

conductors s o  t h a t  it probably is  not  caused by the  gossan. The conductor 

is  coincident  wi th  the  e a s t e r n  edge of t h e  genera l  I.P. zone, however, it 

is  r e s t r i c t e d  t o  only one l ine .  

A l i n e a l  f e a t u r e  of the  Radem map s t a r t s  a t  8S/14W and continues 

through t o  4N/9W. It p a r a l l e l s  t h e  magnetic dyke ( d i o r i t e )  and may be a 

r e f l e c t i o n  of it. However, it is  p a r t l y  coincident  wi th  t h e  su r face  I.P. 

t r end  i n  t h a t  a rea .  

Three a r e a s  of poss ib le  i n j e c t e d  sulphide and probable f r a c t u r i n g  a r e  

out l ined.  The f i r s t  a rea  (8N/24W) is coincident  with an I.P. low but  



adjacent  t o  t h e  mag.-I.P. -geochem anomaly i n  the  northwest p a r t  of t h e  

g r id .  The second a rea  (8N/6W) i s  adjacent  t o  exposures of widespread 

shearing.  Rock samples from t h i s  a r e a  assayed 0.17% Cu i n  one 5-foot g rab  

sample. The t h i r d  area  is within the  g ranod io r i t e  and may be caused by 

f r a c t u r i n g  associa ted  with the  numerous dykes. 

In  summary, a few a reas  of poss ib le  i n t e r e s t  were ou t l ined  but ,  i n  

genera l ,  the  Radem survey r e s u l t s  a r e  inconclusive.  

AIRBORNE MAG - EM SURVEY 

EQU IPMENT, SURVEY, AND DATA REDUCTION 

On J u l y  23rd., and 30th., a 76-line mile a i rborne  magnetic and 

electromagnetic  survey of about 25 square mi les  was completed. The survcy 

a r e a  included the  A l l i e  Group of mineral claims a s  shown on Map #5 i n  t h e  

pocket. The equipment and crew were suppl ied  by Lockwood Survey Corporation 

Limited of Toronto. 

Readings of the  i n  and out  of phase components of the  r e s u l t a n t  

electromagnetic  f i e l d  p lus  the v e r t i c a l  magnetic i n t e n s i t y  were taken 

from an FH-1100 he l i cop te r  platform. The equipment included a 4300 c.p.s. 

electromagnetic  system and a Gulf Mark I11 magnetometer. The rece ive r  c o i l s  

and magnetometer head were c a r r i e d  i n  a 30-foot b i r d  suspended beneath t h e  

h e l i c o p t e r  on a 100-foot cable. Flying he igh t  was maintained a t  about 220 

f e e t  above t h e  ground and the  b i r d  t r a v e l l e d  a t  about 100 f e e t  above t h e  

ground. Ter ra in  clearance was measured by a Bonzar r a d i o  a l t i m e t e r  and 

recorded on t h e  E.M. tapes.  A Gulf recorder  was used f o r  the  magnetometer 

and t h e  EM system was l inked t o  a Taylor recorder  i n  which t h e  conductors  

were recorded i n  pos i t ive  values. 



Fl igh t  l i n e s  were or iented  east-west where possible.  The l i n e s  were 

approximately one-quarter of a m i l e  apar t .  However, the  s t eep  t e r r a i n  made 

both l i n e  d i r e c t i o n  and t e r r a i n  clearance d i f f i c u l t  t o  maintain. Because 

t h e  survey a r e a  i s  l a rge ly  mountainous, the  f l i g h t  l i n e s  were "broken off" 

when t h e  he l i cop te r  was unable t o  continue climbing up t h e  mountainside. 

Often, the  new l i n e ,  s t a r t e d  a f t e r  t h e  a i r c r a f t  had regained a s a f e  f l y i n g  

speed, was not  coincident with the  o ld  one a t  the  "break off'' point .  How- 

ever ,  a continuous f i lm record was kept of t h e  f l i g h t  l i n e s  s o  t h a t  they 

were e a s i l y  p lo t ted .  

The picking of the  35mm. f i l m  f o r  loca t ion  po in t s  and the  d a t a  

reduct ion was done by Versa t i le  Draft ing Ltd., 448 Seymour S t r e e t ,  

Vancouver, B.C. The data  was d ra f t ed  a t  1" = m i l e  and is included a s  

M2LA #5 with t h i s  repor t .  

RF .5t~ LTS 

The E.M. background o r  noise l e v e l  is minimal because of t h e  l ack  

of conductive overburden i n  the mountainous t e r r a i n .  A l l  t he  conductors 

were the re fo re  f a i r l y  d i s t i n c t l y  indicated  on the  tapes ,  which a r e  included 

a s  Appendix I of t h i s  repor t .  

Seven conductors were out l ined by the  survey. Two a r e  weak conductors 

(number one and seven) and probably r e f l e c t  s t r u c t u r a l  conduct iv i ty  such a s  

f a u l t s .  The remaining f i v e  conductors appear t o  be due t o  i n j e c t e d  magnetite 

o r  sheared magnetic dykes. 

Anomaly number one gave a 10 ppm. response on both the  i n  phase and 

ou t  of phase components. It i s  on the  f l ank  of a moderately brbad 200 gamma 

magnetic high. This i s  a weak conductor of secondary importance. 



Number two anomaly is a 75 ppm. negative i n  phase and zero  t o  5 ppm. 

p o s i t i v e  o u t  of phase EM response coincident  with a 300 gamma magnetic 

f l u c t u a t i o n .  It i s  probably caused by conductive i n j e c t e d  magnetite o r  

a sheared and therefore  conductive dyke. This  type of response is  o f t e n  

obtained near  parphyry environments, where it is due t o  i n j e c t e d  magnetite. 

Anomalies 3 ,  4, 5, and 6 a r e  very s i m i l a r  t o  anomaly 2 and a l s o  

probably r e f l e c t  conductive magnetic areas.  

Anomaly number seven gave a 20 ppm. p o s i t i v e  response on the  i n  phase 

:omponent wi th  no out  of phase response. However, it i s  adjacent  t o  an 

80 gamma peak on a broader 200 gamma mag. high. This  conductor is  of 

secondary importance . 

INDUCED POLARIZATION SURVEY 

GENERAL I. P. PROCEDURE 

Five  men w e r e  employed on a 400-foot spread, dipole-dipole survey t o  

4 and 5 separa t ions ,  us ing  a Geoscience Incorporated frequency domain 

induced p o l a r i z a t i o n  (I.P. ) u n i t  powered by a 1500-watt generator .  

Except f o r  l o c a l  t a l u s  condit ions,  genera l ly  adequate c u r r e n t s  were 

obtained t o  operate a 3.0 - 0.1 cycles  per  second frequency range of s i g n a l s  

t o  measure the  percent frequency e f f e c t s  (P.F.E. I s ) .  ~ ~ $ a r e n t  r e s i s t i v i t y  

( @  ) c a l c u l a t i o n s  were made i n  ohm-meters. P o t e n t i a l  e l e c t r o d e s  cons i s t ed  

of porous po t s  containing super sa tu ra ted  copper su lphate  so lu t ion .  D r i f t  

condi t ions  were minimal and uncer ta in  P.F.E. ' s a r e  shown with a range of 

poss ib le  values. Daily rece iver  t o  t r a n s m i t t e r  P.F.E. c a l i b r a t i o n  checks 

were made t o  insure  reasonable P.F.E. accuracy. 



I t  is  suggested t h a t  explosives be used i n  t h i s  a rea  f o r  cu r ren t  

e l e c t r o d e  prepara t ion  i f  f u r t h e r  I.P. surveys a r e  t o  be c a r r i e d  out.  

The fol lowing personnel worked on the  survey: 

R. E. Chaplin, P.Eng., 

R. Currie ,  M.Sc., 

R. O'Brien 

D. G i l l e s p i e  

K. Dyke 

Note: R. Chaplin and R. Currie  worked a s  t h e  I.P. Contractor  and 

the  remaining personnel were supplied by t h e  c l i e n t  (Ever- 

green Explorations Ltd.) 

SURVEY RESULTS 

Induced po la r i za t ion  da ta  i s  presented on t e n  maps and four  p r o f i l e s  

inc luding P.F.E. and apparent r e s i s t i v i t y  l i n e  p r o f i l e s  and p lans  f o r  each 

e lec t rode  separat ion.  The n = 1 plans  may be used t o  r e l a t e  any o the r  

surface  da ta  t o  the  P.F.E. and r e s i s t i v i t y  f ea tu res .  Two P.F.E. backgrounds 

occur namely, 3.0, o r  less, in  the  e a s t e r n  por t ion  of the  survey area ,  and 

a 5.0 o r  less, i n  the  western and c e n t r a l  por t ions .  Percent  frequency 

e f f e c t s  g r e a t e r  than s i x  a r e  considered anomalous i n  t h i s .  survey. 

Apparent r e s i s t i v i t y  maps show a c e n t r a l  zone of intermediate-high 

values  i n  ohm-meters with associa ted  lower P.F.E.'s. Away from the  c e n t r a l  

r e s i s t i v i t y  zone, t h e  P.F.E.'s genera l ly  increase  with somewhat decreasing 

r e s i s t i v i t y .  

The apparent r e s i s t i v i t y  da ta  appears t o  be of use  i n  r e l a t i n g  t o  

t h e  geology. 



CONCLUS IONS 

The anomalous P.F.E.'s a re  probably caused by a d i spe r s ion  of mostly 

disseminated i ron  i n  a l t e r e d  volcanic rocks. 

A bur ied  "porphyry copper" type deposi t  may e x i s t  a t  a depth of s e v e r a l  

hundred f e e t  below surface ,  within the  I.P. complex. No economic amounts 

of copper o r  molybdenum a re  apparent on the  topographic surface .  

The a r e a  of g r e a t e s t  i n t e r e s t  i s  where anomalous P.F.E.'s a r e  

,:iujacent t o  ( o r  within)  the  proposed zone of younger porphyry dyke 

concentrat ions.  Deep d r i l l i n g  w i l l  be requi red  t o  test t h e  geological-  

geophysical t a r g e t s .  

MAGNETOMETER SURVEY 

EQUIPMENT AND SURVEY 

Readings were taken every two hundred f e e t  along the  g r i d  l i n e s  us ing 

a sharp MF-1 Fluxgate v e r t i c a l  component magnetometer. Readings were ad jus ted  

;ax d a i l y  f l u c t u a t i o n s  by ty ing i n t o  the  base s t a t i o n  twice dai ly .  

RE SU LTS 

Simi lar  t o  the  airborne survey r e s u l t s  t h e  magnetic d i o r i t e  dyke i s  t h e  

s t r ~ ~  lgest f e a t u r e  ou t l ined  by the ground magnetics a s  shown on Map #4 which 

accompanies t h i s  repor t .  The numerous magnetic dykes c u t t i n g  the  g ranod io r i t e  

e a s t  of t h e  base l i n e  a r e  a l s o  c l e a r l y  ou t l ined  by the  survey. 

Two magnetic f e a t u r e s  on Map #4 a r e  s i g n i f i c a n t .  F i r s t l y ,  the  su r face  

e x t e n t  of t h e  porphyri te  complex appears t o  be coincident  wi th  a mag. low. 

Secondly, the  northernmost proposed d r i l l  hole  is  coincident  with a major mag. 

high. The small mag. high near  t h e  southern ho le  is  adjacent  t o  the  magnetic 

d i o r i t e  dyke and is probably a reflecti-on of it. 

In  genera l ,  t he  mag. survey r e f l e c t s  t h e  known geology, only the  mag. 

high near  t h e  proposed northern d r i l l  hole  is unexplainable i n  terms of known 

geology. 



CONCLUS IONS 

The A l l i e  claims a re  under la in  by g ranod io r i t e s  of the  T e r t i a r y  

0  owso son Batholi th.  Within the  i n t r u s i v e  i s  a sep ta  of volcanics. Later  

i n t r u s i o n s  include a wide va r i e ty  of dykes and an i r r e g u l a r  body of 

b i o t i t e  f e l s p a r  porphyrite.  

The b i o t i z a t i o n ,  s e r i c i t i z a t i o n  and s i l i c i f i c a t i o n  of the  younger 

ac id  i n t r u s i v e  rocks s t r o n g l i  ind ica te  t h e  ex i s t anee  of s porphyry eavlrsn- 

, ment. Coincident Cu and Mo s o i l  anomalies emphasize t h e  poss ib le  economic 

s ign i f i cance  of the  environment. During seven f i e l d  seasons i n  the  Smithers 

Babine Lake camp, the  writer has never been involved with a coincident  Cu-Mo 

geochemical anomaly t h a t  was not  r e l a t e d  t o  porphyry minera l iza t ion .  However, 

t h e  discontinuous nature  of the  s o i l  anomalies i n d i c a t e s  spo t ty  and weak 

sources such a s  mineralized dykes which could, hgwever, be f r i n g e  showings 
t 

r e l a t e d  t o  more intense minera l iza t ion  a t  depth. 

The induced po la r i za t ion  survey ou t l ined  a probable zone of sulphides 

around p a r t  of the  porphyri te  stock. This  is  probably a t y p i c a l  i r o n  r i m  of 

p y r i t e  which is  present  around many porphyry deposi t s .  Most of t h e  indica ted  

i r o n  r i m  appears t o  be severa l  hundred f e e t  below surface .  This  i s  substant-  

i a t e d  by t h e  l ack  of conductors on e i t h e r  the  radem o r  a i rborne  E.M.. I t  

a l s o  exp la ins  the  discontinuous nature  of the  s o i l  anomalies. 

It the re fo re  appears l i k e l y  t h a t  a  porphyry environment containing 

copper and molybdenum is  present  on the  A l l i e  Group. However, most of the  
1 

minera l i za t ion  i s  deep-seated. 

Respect fu l ly  submitted, ,/A@ 

.- 
- / a  L-d.t?&, lL - I *  

R. W. Woolverton, P.Eng. 
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ROCK SPECIMEN NOTES 

























APPENDIX 111 

ROCK ASSAY RESULTS 



1ZN/29W 

Q u a r t z  s e r i c i t e  - o r i g i n a l  rock poss ib ly  quar t z  porphyry, non-magnetic. 

Andesi te  - c h l o r i t i z e d  and pyr i t i zed ,  non-magnetic. 

Specks of heavy p y r i t e  i n  (21, non-magnetic. 

I. SN/5W 

A. B i o t i t e  f e l s p a r  porphyri te  - glassy  matrix,  s l i g h t l y  magnetic, secondary 

b i o t i t e ,  non-magnetic. 

Granodiori te  - c h l o r i t i z e d ,  secondary K spar  (?), non-magnetic. 

Andesi te  - magnetic greenstone. 

Quartz s e r i c i t e  with f a i r  p y r i t e .  

€3. B i a r i t e  dyke - very fine-grained, c h l o r i t i z e d  maf i c a ,  
I - 

Andesite - with c h l o r i t e  c l o t s .  

Granodiori te  - c h l o r i t e  c l o t s  near  contact .  

Andesi te  dykes - var iable  magnetite, some c h l o r i t e .  

Felspar  porphyry - dark matrix, c h l o r i t e  c l o t s .  I 

Andesi te  - var iably  p y r i t i z e d  and quar t z  s e r i c i t i z e d ,  va r i ab ly  magnetic. 



Quartz porphyry - looks l i ke  a p l i t e  except fo r  quartz eyes, tan-colored - 
r e l a t i ve ly  f i n e  grained, non-magnetic. 

Greenstone - c l o t s  of chlor i te ,  non-magnetic. 

Granodiorite - non-magnetic. 

Bio t i te  porphyrite - only l i t t l e  secondary b i o t i t e ,  weakly magnetic, 

coincident rock geochem. 

Granodiorite - chlor i t ized,  non-magnetic. 

Greenstone dykes - both magnetic and non-magnetic - disseminated pyri te ,  

ch lor i t i zed ,  non-magnetic. 

8N/8E 

Andesite dykes - magnetic, dark, look 1 ike very f ine-grained dior  i t e .  

Felspar porphyry dyke - b i o t i t e  well-chlorit ized,  non-magnetic. 

8N/16E 

Quartz veinlet-quartz s e r i c i t e  heavy along s ide,  b io t i t e .  

Bio t i te  fe l spar  porphyrite -- very s l i g h t  secondary b i o t i t e ,  moderate 

ch lor i t i zed  mafics, weakly magnetic. 

Granodiorite - magnetic, chlor i t ized,  disseminated magnetite. 

Andesite dykes - dark, variably magnetic, may have incipient  secondary 

b io t i t e .  

Granodiorite - coarse-grained, ch lor i t i zed  f rac tures ,  moderately magnetic. 

Basalt - magnetic, ch lor i te  on fractures .  

Andesite - both look l i k e  very fine-grained d io r i t e ,  only one magnetic. 



'ne-grained granodior i te  - magnetic, a p l i t e  (?), mafics only p a r t l y  

c k l o r i t i z e d .  

Andesi te  ( d i o r i t e )  - greenish (ch lo r ik ized) ,  non-magnetic, specks chalco- 

p y r i t e .  

4N/l7E 

Andesite porphyry-magnetic, t r a c e s  p y r i t e ,  weak c h l o r i t e  c l o t s .  

Granodiori te  - fine-grained, c h l o r i t i z e d ,  secondary b i o t i t e ,  non-magnetic. 

Granodiori te  - c h l o r i t i z e d  mafics, - a more acid-looking rock (more quar t z ,  

less mafics)  than the  granodior i te  t o  e a s t  - s l i g h t l y  magnetic 

Specu la r i t e  1 n (?) 

Granodiori te  - f ine-grained,  f a i r  quar tz ,  minor p y r i t e ,  few c h l o r i t i z e d  mafics 

8N/15W 

Granodiori te  - fine-grained, heavy b i o t i t e  (primary s l i g h t l y  c h l o r i t i z e d ,  

f r e s h  secondary) magnetic, minor pyr i t e .  

D i o r i t e  - mafics s l i g h t l y  c h l o r i t i z e d ,  minor p y r i t e ,  magnetic, secondary 

b i o t i t e ,  t r a c e  pyr i t e .  

Greenstone - 
A) with c h l o r i t e  c l o t s ,  s l i g h t l y  magnetic, f  ine-grained, .dark green. 
B) coarse-grained, may be fine-grained d i o r i t e ,  h ighly  magnetic, dark. 

Granodior i te  - secondary b i o t i t e ,  f ine-grained,  disseminated p y r i t e  and 

chalcopyr i te ,  could be unporphyri t ic  b i o t i t e  porphyr i te ,  secondary f e l s p a r  (?) 

magnetic . 



ROCK SPECIMEN NOTES 

Granodiorite - magnetite, both f resh  and chloir ized b i o t i t e ,  medium-grained, 

t r ace s  pyr i te ,  secondary b io t i t e .  

B io t i t e  fe l spar  porphyrite, s l i g h t l y  magnetic, fine-grained s i l i ceous  ground- 

mass. 

Dior i te  - fine-grained, magnetic, minor pyr i te ,  heavy b io t i t e .  

Quartz  s e r i c i t e  dyke--almost so l i d  quartz and s e r i c i t e ,  apl  i te (3). 

Andesite flows - green t o  purple, ch lor i t e .  

Well-chloritized andesite, minor pyr i te .  

Granodiorite - non-magnetic, ch lo r i t i z ed  f rac tures ,  b i o t i t e  a l l  chlor i t ized.  

Gabbro- magnetic, black, very f ine-grained, quartz ve in le t s  with chalcopyrite 

along edge. 

Felspar porphyry dyke (?) , chlor i t i zed ,  aphani t ic  groundmass. 

Granodiorite (?)-very l i t t l e  ch lor i t i zed  b i o t i t e ,  s e r i c i t i z e d  s l i gh t ly ,  

generally bleached. 

Quartz porphyry ( f e l s i t e ? ) ,  magnetite i n  f rac tures ,  very minor ch lor i t e .  

OI Granodiorite-speck chalcopyrite, mafics e n t i r e l y  ch lor i t i zed ,  l o t s  of s i l i c a ,  

l i t t l e  mafics, non-magnetic. 
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Evergreen Explorations L t d . ,  

TELEX 04-50353 
C A B L E  A D D R E S S  

E L D R I C O  

\qJAREJ$I@R MERSEY 11: r L;t:!ATIOWAL LI:,Il'r'ED 
COAST ELDRIDGE PROFESSIONAL SERVICES DIV IS ION 

125 EAST 4TH AVE. VANCOUVER 10. B.C CAldADD. 

FILE NO.  460-A-8872 

Note. Rejects retained one week. Gold a f ~ f l r , -  i.9 ----------------------------- per ounce 
Pulps retained one month. 
Pulps and rejects may be stored for a niuxirnr ,a 
of one year by special arrangement. 

Unless it i s  specifically stated otl:?rr.i<. GO!,:  

and silver values reported on these sl r c : i  hare Provimi~f  
not been adjusted to compensate fur iosfes and 
gain inherent i n  the fire ossoy process. 

ALL REPORT* ARE THE CoNFtDENTwL PROPERTY OF CLIENTS. P u B u c A T r o N  OF sT*TEuENTs. C o N c L u s t o N s  OF -FROM OR REGARDING 

OUR REPORTS IS NOT PERMITTED WITHOUT OUR WRITTEN APPROVAL. ANY LIABILITY ATTACHED THERETO IS  LIMITED TO THE FEE CHARGED 
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RADEM SPEC1 F I  CATIONS 



FIGURE 2, 

FIGURE 

THE VERY LOW FREQUENCY RADIO TRANSMITTING STATIONS 

The purpose  of t h e s e  s t a t i o n s  i s  t o  b r o a d c a s t  over l a r g e  d i s t a n c e s  
n a v i g a t i o n a l  and  o t h e r  i n f o r m a t i o n  f o r  u s e  b y  s h i p s  and submar ines .  
Numerous s t a t i o n s  are s i t u a t e d  a round  the  globe a n d  a c o n s i d e r a b l e  
number are  i n  the  p r o c e s s  of c o n s t r u c t i o n ,  O p e r a t i o n a l  s t a t i o n s  are 
l o c a t e d  a t  C u t l e r  Maine, Annapo l i s  Maryland,  F o r t  C o l l i n s  Colorado, 
S e a t t l e  Washington,  Balboa Panama, Rugby Enqland,  L u a l u a l e i  Hawai i ,  
Guam and N.W, Cape A u s t r a l i a ,  The f r e q u e n c y  r a n g e  u s e d  varies between 
1 2  and  24 K C ' S  and i s  t h u s  10 t i m e s  h i g h e r  t h a n  t h e  normal  f r e q u e n c i e s  
used  i n  m i n e r a l  p r o s p e c t i n g .  T h i s  r e s u l t s  i n  t h e  RADEM method b e i n g  
more s e n s i t i v e  t o  lower  c o n d u c t i v i t y  a n d  s m a l l e r  s i z e d  b o d i e s  t h a n  
normal EM equipment ,  

0 



Example of a RADEM traverse over a Banded Conductor in the Timmins area of Ontario. 

0 
S P E C I F D C A Y B O N S  

READOUT - Dip angle of resultant VLF magnetic field component from an inclinometer of + lh 
degree sensitivity 

NULL 
INDICATOR - Both audio (loudspeaker) and visual by means of an averaging field strength meter 

TUNING - Preset switch tuning 

BATTERIES - 2 of 9 volt Eveready # 216, independent test indicators 

STATIONS - Standard 5 stations -Cutler, Maine 17.8; Seattle, Wash. 18.6; Ft. Collins, Colorado 
20.0; Annapolis, Md. 21.4; Balboa, Panama 24.0 KCs. 

- Optional-N.W. Cape, Australia 15.5; Lualualei, Hawaii 23.4; Rugby, England 
16.0 KCs. 
Other stations as they become operational 

0 (1/LL3HT - Receiver - 4 lb. Leather Case - 2 lb. Shipping Weight - 15 lb. 

PR~CE - $2,250.00 Canadian RENTAL - $150.00 per month 



978 LAKESHORE R O A D  E. 
PORT CREDIT. ONTARIO TELEPHONE 274-3704 

0 - S E  H I S T O R Y  & 1 I March 1, 1968 

Two Radern (VLF Rsdio EE) Traverses i n  the  Timrnins Area, ~ n t a r i o .  

The use of the VLF radio t ransmit ters  a s  an EM primary f i e l d  
source i s  not new, hut ra ther  one of the  olflest a n d  e a r l i e s t  (1929)  
E M  ~ e t h o d s .  The recent revival  of t h i s  method is  due t o  the q r e a t l y  
increased power and r e l i a b i l i t y  of the t ransmit ter  s ta t ions .  T h e  
method s t i l l  has, however, i t s  or ig ina l  advantages an6 l imi ta t ions .  
I f  used prc3erly it can be very e f fec t ive ;  if pushed beyon8 i t s  kas ic  
Iln.:tations disappointing r e su l t s  w i l l  he obtained. The following t w o  
pr: : ' i l es  i l l u s t r a t e  t h i s  point. 

The f i r s t  prof i le ,  over the Can.adian Jamieson Mine near Timminr, 
i l l u s t r a t e s  the a b i l i t y  of the  method t o  detect  the  three  in  echelon 
ore bodies. This is  rather remarkable from three  aspects: 1) no 
other E>l method (horizontal loop, ve r t i ca l  loop - f i r e d  and broadside, 
or JEM).W~S capable of detecting even one of these ore lenses: 2 )  t h e  
t raverse  crossed the yard of a producing mine, thus operating i n  a n  
area of high hydro noise? 3) the  d i p  angles obtained were very laroe,  
630° t o  -30°. 

0 The ore lenses a re  excellent conductors, but were not detected by 
2revious EM surveys, due t o  t h e i r  being discontinuous and of l imite?  
S1Z8e 

The second prof i le ,  a l so  from the Tirnrnins area, i s  a t raverse  over 
L strong conductor buried below 75 ft. of c lay and sand overburden. 

RADEM prof i le  f a i l s  t o  detect the conductor which is c l e a r l y  out- 
1 .?ed by the  dual' frequency v e r t i c a l  loop survey. (Note: The r a t i o  of 
lox frequency, 480 cps, t o  high frequency, 1800 cps, is  unity.) T h i s  
i l l u s t r a t e s  t h e  i nab i l i t y  of the VLF - EM method t o  penetrate the over- 
burden. The VEF - EM method w i l l  produce large tilt angles from t h e  
c lay  bed i t s e l f .  These large angles w i l l  occur towards the  edge of the 
c lay  bed and thus complicate in terpreta t ion i n  these areas. 

c o ~ c l u a i o n t  The VLF - EM method i s  a highly e f f ec t ive  and rapid 
reconnalsance tool. It is limited by i ts  high frequency and the  
i n a b i l i t y  t o  in te rpre t  from the r e su l t s  the conductivity and shape 
of the conductor. U n t i l  more experience is  gained, t h i s  method 
should ba used i n  '~hallw (less than 30 ft.) overburden areas. 

3. Duncan Crone, 
Geopihysfcf a t .  







"";";ji" ' BARRINGER RESEARCH INC* L, L- 

December 8th ,  1969 

Evergreen Explorations Limited 
635-789 W. Pender S t r e e t  
Vancouver 1, B.C. 

Attention: M r .  W00l~ert0n 

Dear S i r :  

Our laboratory procedures fo r  your samples a re  as  follows:- 

304 CARLINGVIEW DRIVE 

REXDALE, ONTARIO, CANADA 

PHONE:  4 1  6 - 6 7 7 - 2 4 9  1  

C A B L E :  B A R E S E A R C H  

Total  Copper - a portion of -80M mater ia l  is  digested i n  concentrated 
( s o i l s )  perchloric acid,  d i lu ted  with water and analysed by 

atomic absorption. 

H C 1  copper - same as  above bu t  using a d i l u t e  solut ion of hydrochloric 
(stream sed.) acid. 

Total  Molybdenum - 
a -80M portion of sample i s  fused with a carbonate f l ux  and 
the  molybdenum is  colorirnetrically determined using z inc  
d i th io l .  

Total  copper was done on the  "Donna" and "Red Top" pro jec t s  and both t o t a l  
copper and moly on the "Allie". Our reports  168-B ( f o r  t o t a l  copper) and 
161-B ( f o r  HC1 copper) had no pro jec t  no. spec i f ied  on the  work order form 
received from you. 

4' 

Should you require any fur ther  information, p lease  do not  h e s i t a t e  t o  
contact  me.  ,e"x.? 

Yours s incerely  

BAFUUNGER RESEARCH LIMITED 

"" 
do/Kd 

YH: l h  , Yvonne Hazeldene 
' Chief Analyst 

%::* Department of Geochemistry 
it 

A D V A N C E D  T E C H N I Q U E S  A N D  I N S T R U M E N T A T I O N  F O R  T H E  E A R T H  S C I E N C E S  



SUMMARY OF EXPENSES 

PER PRECEDING INVOICES 

INVOICE # 1 $3,163.59 

INVOICE # 2 $4,644.75 

INVOICE # 3 $6,593.33 

INVOICE # 4 $7,041.21 

TOTAL TO BE APPLIED AS $21,442.88 
ASSESSMENT 



DECLARATION OF PROJECT CHARGES 

assessment work. 

R.W. WOOLVERTON, P.ENG. 



R. WOOLVERTON' 
GEOLOGIST, P.ENG. 

C O N T R A C T  E X P L O R A T I O N  

R. C. O'BRIEN 5424 HALIFAX ST., BURNABY 2, B.C., CANADA, PHONE - 299-6998 
FIELD $UQIRVISC)R 

P.O. BOX 604, SMITHERS, B.C., CANADA PHONE - 847-3523 
JOHN C OSWALD & CO., C.A.'s . . 
ACCOUA t 4NTS: 

635 783 W. PENDER ST. 
VANCOUVER 1. B.C.. CANADA 

1" r cf f ia ~-aesokr;l;lia~s Ltd. 
B 3. BGX 6666 
C~tgory 2 ,  AUartn  

A",?.;ntAan: hlr. C.E. @ b s P a n d  

G s ~ ~ k a ~ f  st 9 day;; & GAG$ v clJ4.ud 

- 
ZZaLZ.. r c8t@rs 
I.P, Survey 
Geoc- . C J ~  ~inraZysbs 
A S G ~  's 
3ral z b g  and prL~Pii3g 
;!sake rnd a c c m d a t f ~ n  (Eep~cemfsex*) 
Grocerfets, ezsqir@mdolbk@ h e w a m  and r~;duppLf@~ 
A i r f  em 
Lon3 die?tiansrta tebpbenas 
Accsunting 



Dec".ar--d before me at the 

cf 

-21, ' .. ~ ~ " _I- ~. 
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' 8 R. WOOLVERTON- (I) GEOLOGIST, P.ENG. 
C O N T R A C T  E X P L O R A T I O N  

8 R. C. O'BRIEN 5424 HALIFAX ST., BURNABY 2, B.C., CANADA, PHONE - 299-6998 
FIELD SUPERVISOR 

P.O. BOX 604, SMITHERS, B.C., CANADA PHONE - 847-3523 
i 

JOHN C. OSWALD & CO., C.A.'s 
ACCOUNTANTS: 

\ 

*.e:obw l4, 1969 635 - 789 W. PENDER ST. 
VANCOUVER 1. B.C.. CANADA 

Wuek 18 dgya @ $ 2 0  
~%ollsl mail ffcld offSo% wsn, par ma- 





INVOICE #2 (AUie Project) 

. - IARGS FOR AUGUST - 
Per - inel - 
-7 

I :pervision 
C e ra to r s  

No. of 
man days Rate - 

5 $lode 
34 40. 

Equipment - 
Truck - 16 days @ $20. per day 
Field  and f i e l d  o f f i ce  - Min.  per mo. 
Magnetometer - Min. per mo. 
Radio telephone 
Radem u n i t  

Disbursements - 
Groceries and accomodation 
Expendable hardware and supplies 
Drafting, pr int ing,  etc. 
Long distance telephone . 

Helicopter 
A i r  and bus f a r e s  
Freight  
Accounting 

Plus 1% on $1,039.50 * 
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DECLARATION OF EXPENDITURES 



Declared before me af flie 

d 

................. 
Eritish Columbia or 

otary pilbiic in asid i.or tile province ~f British Columbia. 



R. WOOLVERTON , C O N T R A C T  E X P L O R A T I O h  
\ ,' 

R. C. O'BRIEN 5424 HALIFAX ST., BljRNABY 2, B.C., CANADA, PHONE - 299-6998 

FIELD SUPERVISOR P.O. BOX 604, SMITHERS. B.C.. CANADA PHONE - 847-3523 

JOHN C. OSWALD and COMPANY 
ACCOUNTANT August 15, 1969 
635 - 789 W. PENDER ST 

VANCOUVER 1 .  0 C . CANADA 

P a c i f i c  Petroleums Ltd. 
P. 0.  Box 6666 
Calgary 2 ,  Alberta  

INVOICE (Al l ie  Project)  

CHARGES FOR JULY - No. of 
Personnel - Man days  - R a t e  

Supervision 5 $100. 00 
Ass i s t an t s  2 25. OU 
Draf t ing  1 25.30 

Equipment - 
Truck - 5 days @ $20.00 per  day 

0 .  
Fie ld  and f i e l d  o f f i c e  

Accornodation, a t  Smithers, B. C. 

Disbursements - 
Outside contrac t  - l i n e  cu t t i ng  

8 m i l e s  @ 125.00 per  mile 
Helicopter  
Mapping 
Telephone 
Supplies  

3,141.06 
Plus 10% on $225.25 * 22.53 

3,153.59 

Less received on account, August 14th l J , d ~ h .  J" 

Credit balance forward, August 15th $ 6,836-4.- 












































