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C O M I N C O  L T D ,  -- 
EXPLORATION WESTERN DISTRICT 

GEOLOGICAL AND GEOCHEMICAL REPORT 
ON THE BEAVER A GROUP AND BEAVER B GROUP 

OF MINERAL CLAIMS 

INTRODUCTION 

The Beaver property was staked by Cominco Ltd. i n  1968 a f t e r  an evalua- 
t i on  of t h e i r  1967 reconnaissance geological and geochemical p r q e c t i n q  
i n  t he  Beaver River area. The area covered by the claims w a s  believed 
t o  contain the  source of s t rong geochemical lead and zinc anomalies and 
moderately high copper anomalies. The a rea  was a l so  judged t o  be 
geologically promising a s  i t  encompassed a number of rock types which 
were not expected i n  the  Yukon group ( t o  which the  G.S.C, had assigned 
the  area)  and which could be host rocks f o r  s ign i f ican t  amounts of 
mineralization. A combined geological and geochemical survey was 
i n s t i t u t e d  t o  t e s t  the  claims subsequent t o  t h e i r  being staked i n  1968. 

SUMMARY 

The geological  and geochemical inves t iga t ion  of the  Beaver group i n  
1968 resul ted i n  a l e s s  favourable prognosis f o r  the  area  than had 
been hoped for. The geological environment appears t o  be t ha t  of a 
cont inenta l  shelf  region which has been only s l i g h t l y  metamorphosed and 
intruded by small d i o r i t e  s i l ls  (west of the  property boundary). Only 
one andesite flow was noted i n  the  mapping; the  r e s t  of the  rocks being 
comprised of a r g i l l i t e  and quar tz i t e  with the  exception of a small but 
pers i s ten t  band of c rys ta l l ine ,  furruginous dolomite. 

Lead, zinc and copper anomalies were defined by the  geochemical survey, 
however, the  r e s u l t s  a r e  highly ambiguous a s  there  i s  l i t t l e  coincidence 
between the  various types of anomalies. Also, some rock samples of 
porous a r g i l l i t e  and f a u l t  breccia assayed a s  high a s  7000 ppm. zinc and 
800 ppm copper. No exphnation w a s  found f o r  tho lead anomaly and'no 
mineralization was observed i n  t he  course of t h i s  property evaluation. 

SURVEY SPECIFICAT IONS 

The following personnel were employed during the  survey: 

Mr .  A.A. Johnson, B.Sc. ( ~ e o l o g i s t )  
1199 West Pender S t r ee t ,  
Vancouver 1, B. C. 

Nr. S. Butrenehuk ( ~ x ~ l o r a t i o n  A s s  t . ) 
BSc . 

1199 West Pender S t r ee t ,  
Vancouver 1, B. C. 

The survey was conducted from June 7, 1968 t o  June 20, 1968. 

The geological and geochemical surveys were conducted concurrently 
using claim locat ion l i n e s  a s  base l i n e s  and turning l i n e s  from them 
a t  400 ft. in tervals .  The base l i n e s  and survey l i n e s  were chain and 
compassed and flagged a t  100 ft. in tervals .  A. A. Johnson and S. 
Butrenchuk a l ternated each day between s o i l  sampling and geological  
mapping. 

S o i l  samples were taken a t  100 f t .  i n t e rva l s  along the  cross-lines 
and immediately placed i n  Kraft envelopes. The samples were dr ied i n  
the  f i e l d  before being shipped t o  Comincots laboratory i n  Vancouver. 
In a l l  cases an attempt was made t o  sample the  "B" s o i l  horizon although 
t h i s  was usual ly  impossible below the  2500' contour i n t e r v a l  and i n  a 
few other i so la ted  areas on t he  property. I n  these cases an earthy 
Black s o i l  was taken f o r  the  sample and i t  does not appear t o  have 
produced any spurious anomalies. 



A t  the  laboratory the  samples were completely dr ied and screened a t  80 
mesh before being analyzed f o r  copper, lead and zinc by standard atomic 
absorption methods, 

GEOLOGY 

The geological mapping of the  Beaver claims indicates  t ha t  they a re  
underlain by rocks which do not r i g h t l y  belong t o  the  Yukon group t o  
which they were assigned by the  G.S.C. This has been confirmed i n  
personal conversation with D r .  L.H. Green who mapped the area. Dr.  
Green s t a t e s  t ha t  these rocks do not seem t o  c o x e l a t e  with any known 
u n i t s  i n  the  area. Since they a r e  l i g h t l y  sheared and metamorphosed 
(greenschist f ac ies )  they a r e  de f in i t e ly  pre-ordovician and a r e  probably 
upper o r  middle Cambrian i n  age. For t he  purpose of t h i s  repor t  these  
rocks a r e  considered t o  belong t o  the  Beaver River formation and they 
a r e  fu r ther  subdivided i n t o  members as indicated below: 

B. TABU OF FORMATIONS 

Upper ~ambr ian(? )  

Beaver River Formation 
Carbonate Member 

(a) dolomite u n i t  
(b) andesite un i t  

A r g i l l i t e  member 
(a)  porous un i t  
(b) massive u n i t  

Quartzi te member 

Lithologic Descriptions: 

Carbonate Member 

Only one major outcrop of andesite w a s  observed on the  property and, 
due t o  i ts  proximity t o ,  and the  f a c t  t ha t  it  appears t o  grade 
l a t e r a l l y  in to ,  furruginous dolomite, i t  has been included as par t  of 
t he  carbonate unit. It i s  t h i s  wr i te r ' s  opinion tha t  the  f a c t  t ha t  t h i s  
andesite is  d i s t i n c t l y  pillowed and has very gradational  boundaries 
with the  dolomite un i t  ind ica tes  t ha t  i t  was probably a subaquatic 
extrusion which penetrated unconsolidated muds and may have been ins t ru-  
mental i n  providing the  magnesium required f o r  the  formation of dolomite. 

The dolomite i t s e l f  is  ra ther  unique i n  t ha t  i t  is  coarsely c ry s t a l l i ne  
with long (up t o  a inch) interlocking blades of dolomite which, i n  t h i n  
section,  enclose t i ny  rounded grains  of quartz, This tends t o  support 
the  hypothesis t ha t  i t  was or ig ina l ly  a furruginous and somewhat s i l i ceous  
carbonate mud which has been reconst i tu ted t o  furruginous dolomite. Minor 
pyrrhot i te  and a few specks of chalcopyrite have been observed i n  t h i s  
dolomite, 

A r d l l i t e  Member 

The a r g i l l i t e  member is divid%d in to  two ea s i l y  dist inguished units .  
The massive a r g i l l i t e  i s  an ordinary fine-grained black a r g i l l i t e  with 
minor quartz-rich lenses, It i s  characterized,  i n  t h i s  area  by the  
presence of sub-angular holes which appear t o  be pseudomorphous a f t e r  
a carbonate mineral (dolomite?). 

The porous a r g i l l i t e  i s  a very strange rock whose texture  has not ye t  
been adequately expqained, The rock i s  black i n  colour, extremely 
porous (probably g rea te r  than 5% pore space), and forms a hard p la ty  
t a l u s  which ind ica tes  a highly "weldedn i n t e r n a l  structure.  Chemical 
analysis  of se lected samples of t h i s  rock gave higher than background 
values f o r  copper and zinc and one piece i n  par t i cu la r  whose pores 
appeared t o  be f i l l e d  with dolomite gave an analysis  of 7000 ppm zinc 
and 800 ppm copper but only nominal lead, T h i s  sample came from a point 
very c lose  t o  the  f a u l t  and i t  may simply r e f l e c t  the  presence of 
a transported geochemical anomaly r a the r  than abnormally high background 
values f o r  t h i s  rock uni t .  



Quartzite Member 

The quar tz i t e  member has a d i s t i n c t  f a c i e s  re la t ionsh ip  with t h e  
a r g i l l i t e  member as t h i n  beds of a r g i l l i t e  can be found i n  some quartz- 
i t e  outcrops. The quar tz i t e  i t s e l f  i s  a grey-greeh t o  s t e e l  black 
rock, usual ly  medium-grained i n  texture  and uniform i n  composition 
( i n  hand specimen). The quarbite member appears t o  form an upper 
limit t o  any potent ia l  host rocks on the  property. 

C. STRUCTURAL GEOLOGY 

No folding has been outl ined by t h i s  mapping program but one major 
f a u l t  appears t o  t ransect  t he  property i n  a NNW direction.  West of 
this f a u l t  bedding i s  qu i te  regular and dips t o  the southwest about 450, 
East of the  f a u l t  the  bedding appears t o  be more i r r egu l a r  and i t  is 
disrupted by minor, more northerly trending fau l t s .  These minor f a u l t s  
contain limonite-welded breccia which, i n  one case, assayed 700 pprn 
copper and 7500 pprn zinc. There i s  no known connection, however, between 
these values and mineralization. The f a u l t  breccias could merely be 
act ing a s  d i l a t en t  zones where metal ions from the  enclosing a r g i l l i t e s  
may accumulate. 

MINERALIZATION 

No s ign i f ican t  mineralization was observed i n  the  property. Minor 
specks of pyrrhot i te  and chalcopyrite were observed i n  the  dolomite 
un i t  and one spec of chalcopyrite was found i n  massive a r g i l l i t e .  

GEOCHEMISTRY 

A, RESULTS 

General 

The r e s u l t s  of the  geochemical survey were i n  no way conclusive a s  t he  
various anomalies have unique pa t te rns  and a r e  only sporadically 
coincident, In general,  t he  anomalies trend i n  the  same d i rec t ion  a s  
the  s t r i k e  of the  formations, but the  lead anomaly, f o r  example, 
t r ansec t s  the main f a u l t  without apparent displacement while the  
copper anomaly i s  sharply bent along the  fau l t .  The main zinc anomaly 
appears off  by i t s e l f  i n  the  southeast corner of the  property. 

Copper 

The background value fo r  copper i n  this survey has been calcukted t o  
be 35 ppm and threshold i s  considered t o  be twice t h a t ;  70 ppm. 
Copper values a r e  therefore  moderately anomalous between 70 and 140 ppm, 
de f in i t e ly  anomalous between 140 and 560 pprn and highly anomalous trbove 
560 ppm* 

~ n l y ' t h r e e  samples were found t o  be highly anomalous and of these,  two 
appear t o  be i so la ted  from the  other  copper anomalies i n  an a rea  under- 
l a i n  by massive a r g i l l i t e ,  The other  high value supports anomalous 
values along the  main f a u l t  zone. Most of t h e  de f in i t e ly  anomalous 
values a r e  supported by mo6erately anomalous "haloes" and conform very 
c losely  t o  the  major s t r i k e  of the  formations, These anomalies a r e  
found within both t he  massive a r g i l l i t e  and the  porous z s g i l l i t e .  

Lead - 
Background f o r  lead i n  t h i s  survey has been calculated to  be 25 pprn 
and the 50 pprn (threshold) contour on the  lead geochemistry map ou t l ines  
a zone over a mile long and about 600 f e e t  o r  more wide. hVen the  100 
pprn contour which defines the  lower l i m i t  of the  moderately anomalous 
zone does not s ign i f ican t ly  reduce the  length of the  anomaly although 
the  width i s  reduced almost i n  hal f .  Within t h i s  zone there  a re  several  
strongly anomalous (400-1600 ppm) t o  highly anomalous (+1600 ppm; peak 
8000 ppm) zones. 



S t a t i s t i c a l l y ,  zinc i s  the  most highly anomalous element of the th ree  
which were analyzed i n  the  survey, however, the  main zinc anomaly is 
so f a r  removed from the  other  anomalies and is located i n  a rock-type 
which may have such a high background amount of zinc t h a t  t he  anomalies 
cannot be considered a s  very r e l i a b l e  indicat ions  of mineralizationo 

There were so  many high values i n  the  S.E. corner of the  property t h a t  
they had t o  be temporarily disregarded i n  ca lcu la t ing  background f o r  
the  r e s t  of the  property. For most of the  property background i n  zinc 
i s  250 ppm and threshold is  500 pprn. However i n  t he  S.E. corner these  
should be considered t o  be 500 and 1000 respectively.  

The zinc anomalies i n  t he  southeast corner of the  property a r e  probably 
the r e s u l t  of seepage and prec ip i ta t ion  by oxidation alone; a l i t ho log i c  
contact  o r  t a l u s  base. The highest  value recorded i n  t h i s  a rea  was 
15,000 ppm o r  1.5$ zinc i n  s o i l ,  Samples with an excess of 1000 ppm Zn 
(0.1%) a r e  common i n  t h i s  area, 

The anomalies i n  t h e  more westerly par t  of the  property peak around 
2000 pprn and i n  general  they follow very c lose ly  the  s t r i k e  of the  
formations. It is qu i te  probable t h a t  they r e f l e c t  higher than average 
background concentrations of zinc i n  t h e  underlying rock. 

CONCLUSIONS 

The geological  environment of the  Beaver claims appears t o  be highly 
metall iferous.  However, no mineralization has been seen t o  date  and 
a l l  but  the  lead anomalies have v iab le  explanations t h a t  do not require  
the  presence of economic quan t i t i es  of meta l l i c  sulphides i n  t he  under- 
ly ing  rock. Since t he  lead anomaly appears t o  be more c lose ly  associated 
with the  dolomite uni t  than any other  un i t ,  it m a y  be t ha t  p a r t s  of 
this u n i t ,  are abnormally high i n  lead content, 
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E X H I B I T  '!A" 

GEOLOGICAL AND GEOCHElvIICAL REPORT 
ON THE BEAVlER A GROUP AND BEBVER B GROUP 

OF MINERAL CLAIMS 

STATEMENT OF EXPENDITURES 

The following i s  a t rue  account of expenditures incurred by Cominco 
Ltd. i n  conducting of geological and geochemical survey on the Beaver 
101-124 claims (~27442-27465 incl.) i n  the  Beaver River area  (NTS: 
106 ~ / 2 )  of the  Mayo Mining D i s t r i c t  of the  Yukon Terri tory.  

Geochemical Analyses 1,474 samples Q $1.75 $ 2,579.50 

S ta f f  Time 
A.A. Johnson 2 weeks @ $200 400 .OO 
S. Butrenchuk 2 weeks Q $200 400 000 

Camp Costs - t en t s ,  radio, food, t oo l s  450.00 
Transportation - hel icopter  3 t r i p s  49 $450 1,350.00 

TOTAL $ 5,179.50 

For : J. Richardson, P. Eng. 

This i s  EXHIBIT "A" t o  t he  Sta tutory Declaration 
of S.J. Pedley, declared before me the  /keday 
of June, 1969, A.D. 

A Commisioner f o r  %king Affidavits  f o r  Br i t i sh  
Columbia. 



DOMINION OF CANADA: STATUnlRY DECLARATION RELATING TO 

I EXAENDITURES ON A GEOLOGICAL - 
PROVINCE OF BRITISH COLUMBU. } gn tttP &attPr ~ o ~ ~ c ~  m V E Y  ON !i"HE mvER 

MINERAL CLAIZaS, PROPERTY OF 
To WIT: COMlXCO LTD., MAYO MINING DIVISION, 

YUKON TERRITORY 

g9 STaEJLEP J. PEDLEY, Professional Engineer 

of the City of Vancouver 

in the Province of British Columbia, do solemnly declare that 

1. I do personallg know A. A. Johnson who prepared the accompanying 

geological - geochemical report as  a resul t  of a survey carried out on certain 

mineral claims situated in the M m  Mining Division, Yukon Territory, and 

owned by Cminco Ltd. 

2 . Copies of the said report are being f i l ed  wi th  the Mining Recorder 

a t  Mayo. 

3 . Attached hereto and marked w i t h  the l e t t e r  "At1 upon which I have 

signed my name a t  the time of declaring hereof, i s  a statement of expenditures 

incurred i n  connection with the geological - geochemical survey of the said 

claims showing i n  addition the dates during which those making the said survey 

performed their  work. 

And I make this solemn declaration conscientiously believing it to be true, and knowing that it is of 

the same force and effect as if made under oath and by virtue of the "Canada Evidence Act." 

Declared before me at the 

of Vancouver 

Province of British 

day of June9 



EXPLORATION 

C O M I N C O  L T D .  - 
WESTERN DISTRICT 

STATEIG3NT OF QUALIFICATIONS ---- 

A. A. Johnson was responsible for conducting the 

geological - geochemical survey described herein. Mr. Johnson 

is a graduate Geologist from Mount Allison University, Nova Scotia 

B.Sc. 1963. He has worked on various field projects as an 

Exploration Geologist for Cominco since early 1967 and I 

consider him a competent and experienced Geologist. 

Signed : -- 

For : J. Richardson P.Eng. 
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