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Geochemical S o i l  Survey 

Geological  Survey 

o f  t h e  

BE 223-230, 31 1-326 

M ine ra l  Claims 

Noranda Exp I o r a t  i on Company, L i m i  t e d  

I NTRODIJCT I ON : 

The c la ims r e f e r r e d  t o  i n  t h i s  r e p o r t  a r e  r e g i s t e r e d  i n  t h e  name 

of Noranda Exp I o r a t i o n  Company, L i m i t e d  (No Persona I L i ab i I i ty) . 
Claim Names * Record Nurnbers 

BE 223-230, 31 1-326 61 167-61 I 9 0  

They a r e  located on a h i g h  a l p i n e  p la teau  two m i  l e s  n o r t h  o f  

Redfern Lake. They were located i n  May 1972 i n  a geo log i ca l  l y  f avo rab le  

b e l t  of rocks s i m i l a r  t o  format ions i n  t h e  Robb Lake area, 30 m i l e s  t o  

t h e  south.  A t  Robb Lake, z i  nc and m i  nor lead m i  nera I i z a t i  oil were 

d iscovered i n  Lower t o  tli d Devonian sedimentary rocks by o the r  o rgan iza t i ons  

i n  1971. 

The geo log ica l  and geochemical surveys were c a r r i e d  o u t  by  

Noranda Exp I o r a t  i on Company, L i m i  t e d  dur i ng t h e  per i od o f  Ju I y 5 t o  

AupJst 2 0 ,  I 972. S m e  r e g  i ona I geochemi ca I stream sediment samp I i ng 

was done a t  approx imate ly  t h e  same t ime .  

The work was done under t h e  d i r e c t  i o n  o f  G.E. D i r m ,  P. Eng., 

w i t h  f i e l d  s u p e r v i s i o n  by  D.E. Pegg (Geo log ica l )  and W .  Schmidt (Crew 

Chief  - Geochemical). Geochemical techniques f o r  f i e l d  and lab were 

co-ord inated by J.D. Knauer. Deta i  l e d  checking o f  r e g i o n a l  geology 

was done by D r .  D.A. Carson. 
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Resu l t s  of t h e  geochemical and geo log ica l  surveys a r e  p l o t t e d  on 

one i n c h  t o  400 f e e t  base maps. Claim I ines and boundar ies a re  a l s o  

shown . 

A he1 i c o p t e r  was used t o  t r a n s p o r t  men and equipment dai l y  from 

a base camp on Redfern Lake. 

i nvo l ves  a v e r t i c a l  c l imb  o f  2500 f e e t  i n  two m i l e s .  

To walk t o  t h e  c la ims from base camp 

LOCATI ON, TOPOGRAPHY AND ACCESS : 
0 The c la ims a r e  located ai- approx imate ly  57 ZZ'N, 123O48IW, two 

m i  l e s  NNE o f  Redfern Lake i n  north-eas-I-ern B r i t i s h  Columbia. Access 

t o  Redfern Lake i s  by f l o a t  plane, a d i s tance  o f  150 m i  l e s  n o r t h  from 

Mackenzie o r  I I O  m i  les south west from F o r t  Nelson. By he1 i c o p t e r  i t  

i s  37 m i l e s  due west of M i  l e  175, Alaska Highway a t  Buckinghorse Lodge, 

which p o i n t  i s  120 m i l e s  n o r t h  of F o r t  S t .  John. A w i n t e r  t r a i l ,  

bu I I dozed b y  o i  I canpa!ii es dur i iig Sei zmographi c surveys i ii 1960, extends 

f r a n  t h e  Alaska Highway. 

E leva t i ons  on t h e  p r o p e r t y  extend f r a n  5900 t o  6400 f e e t .  

Regional e l e v a t i o n s  extend f r a n  4200 feel-  a t  Redfern Lake t o  approx imate ly  

9000 f e e t  a t  t h e  i c e f i e l d s  a t  t h e  west end o f  Redfern Lake. 

The c la ims  a r e  l oca ted  on a h igh,  ba r ren  p l a t e a u  or t e r r a c e  on t h e  

n o r t h e r l y  edge o f  i-he wide U-shaped va l  l e y  o f  t h e  Besa R i v e r .  

a few smal l  patches o f  t a l u s  011 t h e  w e s t e r l y  s i d e  o f  t h e  c la ims.  

exposures a r e  I O  per cent  o r  less b u t  overburden appears t o  be shal low.  

Cover cons i s t s  o f  car i boo moss and I i mestoiie r-ubb I e.  

There a r e  

Rock 
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-- REG1 ONAL GEOLOGY Al lD  PH'IS I OGRAPHY: 

The BE Claims a r e  s i t u a t e d  near t h e  e a s t e r l y  margin o f  t h e  

Fro i i t  Range of t h e  Rocky Mountains.  The F ron t  Range here c o n s i s t s  

a I most e n t  i r e  I y of Pa 1 aeozoi c sed i rnentary forrnat i oils of Carnbr i an, 

S i  I u r  i an and Devon i ah age I i inestones, sandstoms , do I s n  i t e s  and 

sha I e5 . D i  ssec t  i on by streams and I a t e r  modi f i c a t  i on by va I I ey 

g l a c i e r s  g i v e  t h o  area a rugged phys i ca l  appearance w i t h  sharp peaks, 

horns , U-shaped va I I eys, haiigi ng i-r i b u t a r  i es, h i g h  t e r r a c e s ,  c i  rques, 

a r r c f e s  and t a r n s .  Rernnant g l a c i e r s  and i c e  f i e l d s  s f i  I I e x i s t  above 

7000 f e e t ,  and several  o f  these d r a i n  i n t o  t h e  upper end of  Redfern 

Lake by t h e  Besa R i v e r .  

The physiography of t h e  BE c l a i m s  groups i s  s l i g h t l y  mod i f i ed ,  

especi a I I y eas t  o f  Redfern Lake, r e f  I e c t i  ng t h e  I ess r e s  i s t a n t  sha I es 

of Upper Devoniaii and younger ages. 

Redfern Lake, which l i e s  i n  t h e  c e n t r e  of t h e  c la ims  groups, i s  

approx imate ly  4 m i l e s  long by one h a l f  m i  le wide and l i e s  a t  an a l t i t u d e  

of 42GO f e e t .  I n  1?72, i t  was ice-covered u n t i  I May 30. F a i r y  Lake, 

smal lei- and h igher ,  i s  one m i  le SOlJth. 

Mapping by t h e  Geologica l  Survey of Canada ( T r u t c h  Area - 
P r e l  im ina ry  Ser ies  by S t o t t  and Pel l e t i e r )  shows t h e  F r o n t  Range i n  

t h i s  area as und iv ided  Palaeozoic  sediments. 

I a t e r  d i  d d e t a i  I work on Devonian S t r a t i  graphy cover i ng t h  i s ar-ea and 

n o r t h  t o  the Yukon border .  (Bu I I e t i  n I86 - Geol o y i  ca I Survey o f  Canada). 

T a y l o r  and S t o t i  c m p l e t e d  d e t a i l  geology o f  Tuchodi Lako sheet, 94-K, which 

i nc I udes t h e  same m i  d-De.von i an Format i 017s. A number of o t h e r s  have been 

invo lved  i n  r e g i o n a l  s t u d i e s  o f  these F r o n t  Ranges a t  ear I i e r  dates.  

T a y l o r  and Mackenzie 

Reai ona I reconiiai ssaiice by Noranda crews b y  he I i cop te r  and f i xed 

wing a i r c r a f t ,  and by r e g i o n a l  ground i n v e s t i g a t i o n ,  conf irrned t h e  e x t e n t  

of  t h e  sedimentary rocks .  
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GLAC I AL HI STORY : 

I ce movement d i r e c t i  on i s n o t  c e r t a i  n f rOm t h e  f i e l  d work, 

nor i s  i t  apparent on government maps. G.S.C. map, 1253A, G l a c i a l  

Map o f  Canada, shows I i t t l e  de ta i  I i n  t h o  above area, b u t  does i n d i c a t e  

t h o  Lauren t ia i i  western I i m i t  to be eas t  o f  t h i s  area, and t h e  

Cordi  I l e ran  Eastern I irni t i c e  sheet t o  bo eas t  a l s o .  This imp1 i c s  

sone eas te r  I y movement a t  sonet i me. 

t o  have been t h e  g rea te r  i n f  Iuence and some i c e  f i e l d s  a r e  s t i  I I p resen t .  

Loca I I y , mountai ii g I a c i  ers appear 

REG I ONAL STRAT I GRAPHY : 

Rocks i n  t h e  irrunediate area c o n s i s t  o f  va r ious  members o f  t h e  

Devon i an sedi ments, ma i n I y carbonates, wh i ch over I i e, d i scoi i f  orrnab I y , 
S i  l u r i a n  o r  o l d e r  sediments. 

The sequence seerns -to be as f o l  lows: 

Loiver Devon i an Muncho-McConne I I Format i on - cons i st-s o f  a I t e r n a t i  ng 

medium to dark grey,  f i n e l y  c r y s t a l  I i n e  d o l a n i t e .  Fossi I s  a r e  r a r e  

and it weathers grey.  Near Kei l y  Creek, a few m i l e s  no r th ,  i t  i s  280 

f e e t  t h i c k ,  accord ing t o  a G.S.C. s t r a t i g r a p h i c  s e c t i o n .  

Lower Devonian Wokkpash Forrnati on - over I i e s  t h e  Muncho-McConne I I as 

p r e d m i  i iant  I y ye1 I ow-weather i ng sandstone, dol  mi t i c sandstone and 

a r g i  I laceous d o l o n i t e .  

the t h i ckness  i s  110 f e e t .  

There a r e  no f o s s i  I s  and near Kei l y  Creek 

Lower Mid-Devonian Stone Formation - c o n s i s t s  o f  a t h i c k  sequence o f  - 
I i g h t  grey, f i n e  t o  medium c r y s t a l  I i n e  d o l a n i t e  and d o l a n i t e  b recc ia ,  

which weather a I i g h t  grey and form predominant c l  i f f s ,  i n  c o n t r a s t  

t o  t h e  under I y i  ng \lokkpash (ye1 I ow weather i ng) and over 1 y i  ng dark grey 

weather ing Ounedin. B r e c c i a t e d  zones o f  l a r g e  dolorni te b locks,  i n  a 

cement o f  whi t e  ca I c i  t e ,  show sporad i ca I I y , w i t h  a cement o f  bar i t e  and 

f l u o r i t e  occasional  l y .  

a r e  r a r e .  

Thickness a t  I<ei l y  Creek i s  640 f e e t  and f o s s i  I s  



W c r  M i  d - E o n i a i i  Di~i iedi  n Formations - a r e  a un i  form sequence of 

a r g  i I I aceous , i 11 p I aces dol on i t i c, dat- k grey bedded, I i mestones. The 

upper 100 f e e t  a t  the t y p e  l o c a t i o n  near Muncho Lake a r e  p a r t i c u l a r l y  

s i  I iceous, w i t h  lenses and nodules o f  b l a c k  che r t ,  b u t  t h e  fo rma t ion  

i s  s i  I i c a  f r e e  elsewhere. Dolomite occurs o n l y  as sporadic  enhedral 

c r y s t a  I s i n r o c k  f i -acturcs,  p a r t  i a I r e p  I acerneiits o f  foss i I s and I i ii i ng 

of small  vugs and as d i f f u s e  patches i n  more a r g i l l a c e o u s  beds. D o l a n i t e s  

a r e  r e p o r t e d  i n  t h e  lower s-trata south o f  Kei l y  Creek as a major f a c i e s  change 

t o  porous r e e f  - I  i Ite beds. 

c r y s t a l l i n e  aiid t h i n  bedded. The fo rma t ion  i s  700 f e o t  t h i c k  a t  

Kei l y  Creek. 

I 

These dol  a n i  t e s  a r e  a r g i  I I aceous, f i n e  I y 

F o s s i l s ,  i n  t h e  form o f  Arnphipora ( v a r i e t y  o f  S t r m a t o p o r o i d )  

a r e  abundanl- i n  -khi s lower s e c t i o n .  They a r e  a good index f o s s i  I 

for t h e  Devon i ail, and especi a I I y i n t h e  Dunedi n upper most sec t i ons ,  

where c o l o n i e s  most canrnonly occur as l e n t i c u l a r  masses up t o  two f e e t  

long. The Arnphipora were s p a g h e t t i - l  i ke i n  form, so t h a t  i n  p laces 

weathered r o c k  sur faces appear worm-l i ke. 

M i d d l e  - aiid Upper Devonian Besa R i v e r  Formation - i s  m a i n l y  s o f t ,  da rk  

b l a c k  shales,  and over1 i e s  t h e  carbonates w i t h  a sharp and conformable 

c o n t a c t .  I t  i s  g e n e r a l l y  1000 f e e t  o r  more t h i c k  and s t e e p l y  d i p p i n g  

i n  t h e  Redfern area. 

from g e n t l y  d i p p i n g  c l  i f f - f o r m i n g  s t r a t a  of t h e  u n d e r l y i n g  Dunedin, 

l eav ing  exposed f l a t  areas of t h e  1 imestone. 

In places these s o f t  shales have been eroded 

Fossi Is a r e  r a r e .  Some f i sh fragments have been found n o r t h .  o f  

Kei l y  Creek. 
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- DETAI L GEOLOGY - BE C _ A I M S  - PLATEAU GP : 

The BE 223-230, 31 1-326 occupy and S I  i g h t l  y ove r lap  ail open 

p l a t e a u - l  i ke area wtii ch drops o f f  moderatel y t o  s t e e p l y  t o  t h e  Besa 

R i v e r  on t h e  solJth and t o  P e t r i e  Creek t o  t h e  n o r t h .  The Mount 

Redfern mass r i s e s  s t e e p l y  t o  t h e  west. There i s  an est imated 10 

percent  o f  outcrop,  and overburden appears I i ke I y t o  be genera I I y t h  i 11. 

Bedrock cons i s t s  e n t  i r e  I y of dark grey a r g  i I I accous I i mestone character  i s t  i c 

of M i  d Devon i an Dunod i n Format i on and genera I I y d i ps v e r y  gel i t  I y t o  t h e  

eas t .  

c la ims  on t h e  up-slope of  M t .  Redfern.  

Dips a r e  cons ide rab ly  steeper a ha1 f m i  le t o  t h e  west of t h e  

There i s s t r a t i  graph i c ev i  dence of  t h r u s t  fau I ti ng, where 

o l d e r  beds o f  S i  l u r i a n  t o  Lower Devonian Stone Format ion over I i e  t h e  

Duncdin. T h i s  l o c a t i o n  i s  approx imate ly  one h a l f  m i l e  west of BE 223 

on a h i gh sp i ne- I i ke r i dge. 

a r e  seen i i  t h c  Dunedin a t  t h i s  l o c a t i o n .  

Cons i derab I e arnph i pora f oss i I occurrences 

The Besa R i  ver  Sha I e Formation, whi ch norma I I y over I i es t h e  

Dunedin, i s  m iss ing  fr-cxn t h e  p la teau  area occupied by t h e  BE Claims 

and i s  n o t  present  on t h e  eas te r  I y s I opes o f  Redfern Mouiitai n, west o f  

t h e  c la ims .  However, i t  does occur oil c la ims a d j o i n i n g  t h e  Besa proper-i-y 

t o  t h e  east,  as s t e e p l y  d i p p i n g  beds. I t  i s  p o s s i b l e  t h a t  t h e  Besa R i v e r  

shales a r e  m i s s i n g  frm t h e  p la teau  area because, be ing s o f t e r ,  t h e y  were 

e a s i l y  eroded by v a l l e y  g l a c i e r s  from t h e  h igher  mountains t o  t h e  west. 

There i s  a l s o  t h e  p r o b a b i l i t y  o f  a s t r u c t u r a l  adjustment frcm t h e  t h r u s t s  

ment i oiled p r e v i  ous I y . 

There a r e  a few smal I caves o r  s o l u t i o n  s i  ilks on t h e  c e n t r a l  p a r t  

of t h e  p I ateau. 
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Fu r the r  arnphipora were observed over t h e  n o r t h  c e n t r a l  area o f  

t h e  c la ims  as worm-I i ke weather ing on oui-or sur faces.  

Format i ons i dent i f i ab I e as r e e f  s t r u c t u r e s  were n o t  seen on 

t h i s  p o r t i o n  o f  t h e  Besa p r o p e r t y  b u t  t h i s  could be considered t o  be 

m a i n l y  due to t h e  l ack  o f  good s e c t i o n a l  exposure. 

MINERALIZATION: 

No s i g i i i f i c a i i t  minera l  i z a t i o i i  was found t o  date on t h i s  p r o p e r t y .  

Some b a r i t e  f l o a t  was found on t h e  wesl-er l y  s i  de, p o s s i b l y  de r i ved  fran 

narrow minor b a r i t e  ve ins  up-slope on Mount Redfern 011 an a d j o i n i n g  

p r o p e r t y .  

and f l u o r i t e ,  were found i n  a g u l l y  on BE 312 C ? ) .  

Sane srna I I p i eces o f  f I oa t ,  I i mestone w i t h  m i  nor ga I ena 

A t  t h e  Robb Lake minera l  depos i t  t o  the south t h e  s i g n i f i c a n t  

m i  ne ra l  i z a t  i on appears t o  be spha I e r  i t e  i t i  zones o f  b r s c c i  a ted  and 

d o l a n o t i  zed tIdoIostonel1 i 1-1 t h e  Stone Formation as host  r o c k .  There 

i s  a l s o  one such occurrence i n  t h e  Dunedin. No s i m i l a r  b r e c c i a t i o n  

was found t o  date on t h e  BE Claims. 

Loca I concentrat  i ons o f  ga I eiia and py r  i Se were a I so r e p o r t e d  

a t  t h e  Robb Lake depos i t s .  On t h e  BE 314 c la im,  a hand t r e n c h  was 

dug, w i t h  maximum dimensions 301 x 3' x 7 '  deep on a sinal I gossan of  

I imon i t e  - cemented rubb I e. Bed r o c k  was n o t  reached. S irni I a r  mater i a I 

was a l s o  noted t o  t h e  west o f  BE 223. 

No p y r i t e  or o t h e r  su lph idos.were seen on t h e  gossan b u t  moderate 

lead and z i n c  geochemical r e s u l t s  were noted from s o i l  samples a t  t h e  

t r e n c h  area. 
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No. 6 of t h i s  r e p o r t ;  p l a n  !nap ( sca le  I i n c h  = I ,QOO f e e t )  s h o v ! i n g  

C O ~ ~ C I - ,  I z i n c ,  s i  I tiei- 2 n d  rnol ybdelj!.irn i n  p a r t s  pet- m i  I 1 io i i .  

, 
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D i  zcliss i oil 3f RZS[J If:: : -I-._._ 

A iii;inber of sti-earn sed i inciits under I i ncd on Drax  i iig NO. 6 have 

i nd  i ca'l-od h i  Ghei- -then baCk~rou i id  C G I 7 t e i l t  of oiic 01- rnorct of the 
deiei-mi i ied e I ernents . Area A, i i1 t h e  cc?iitre of -:he P I  a-beau Gro!.iD, 

co i i ta  i i i r -  a samp I e L! i -bh a n m a  I OIJS z i i ic and inoderal-e copper I ead 

2nd iilol ybdeiiurn. H i  gl: 1 ead-zi nc va I ~ J ~ s  i ii t h e  so i  I s i l rvey were 

a I so encoiiii-tered i i i  t h i  s area. M i  nor c,alena i ii i- I oai- \;!as al so 

p icked up i n  - t h e  Ceiicrtil area of - ihe stream sed i rne i i t .  Area B has 

h i  gh z i  iic a i d  !noderate copper sild oiol y ' o d m m  va I ues . 
repi-eseiJ-i-ed by i-hese samp I es v i  i I I be coi is i  dei:ed i 11 rnsrrs de?-ai 1 

ggo log i  ca i  I y and ai- -ti?a-i- t i m e  Fui-tbei- evalr~a-bioi1 of !-he s-i-rem 

sedi rnent da-ia can b e  under-i-aken. 

The areas 

---.I-.---.~I GEOCHEP-1I GAL SO1 L SlJEVEy: 

A I  I zo i  I s  were anal  yzod For copper, lead, z i i ?c  and mol \/bdeiil.iin 

i 11 t h e  Noranda Exp I ora- t i  oil Cornpc?iiy, L i m i  t s d  I abora-iory, I ocai-ed at 

10.59 Ciavie S t r e e f ,  V?mco!?vw 5, B.C. Ana lys t  was Ever-i- VanLeeuweii. 

Saiy  I i iia Flethod : ..------ 

Sanples \.!ere ob-Failled b y  d i p p i n 9  holes w i t h  a shovel, t o  a 

depi-h i f  f e a s i b l e ,  v.:here t h e  v i s i b l e  C hoi-i zoii 91- sub-outcrop was 

encouii1-e.reo'. 

v i  s i  ble ,  v!as a l so  SainpIed. The samples viere placeci i n  "Mi \;et 
Sti-eng-th IO-aft 3411 x 6 I /Sll Opeii End11 envelopes and th! g r i d  

The C hor i 2oii v!as samp I eci aiid -:he 8 hot- i zsii , where 

s taS i  on was mat- ked on t h e  enve I opes w i t h  i !ihe I i b I c f e  I .;- pen. 

sarnp I es were taken ai K X  foo-t i n t e r v a  I s a I o n ~  -t+e 51- i d I i nes . 
Soi I 

Laba-aioi-y Detet-mi i i a t  i on Plcihod: - 
The s.ar;iDIes a re  f i r s t  p laced i n  'a d r y i n 9  cab ine t  for  a pel-iod 

The sa:n?le r ia te r ia l  of 2C- t o  ~ ) 3  hoi.!rs. 

to obi-a i n a -.SO rnesh i-i-act i oil. 

i s  -t-hen sct-ceneci and s i f t e d  
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The deterr i i  n a t i  on procedure for  i-ota I cq?per, I ead, z i nc and 

rno I ybdcnurn i s as fo I I ows : 

13.200 y a m s  of the -30 mesh m a t e r i a l  i s  digcs-1-cd i n  2 mI . of 

HCLO, and 0.5 mI . of Hli03 f o r  appi-oxirnatc!l y fo!;r h o r ~ r s  . Fol I oni  1.19 

d i  g e s t  i on, each sarnp I e i s d i  I u ted  t o  5 17 I . \.Ii f h  dcrni net-a I i zed tt 0. L 
A Var i ai1 Techtro i l  ;.",ode I AA-5  A t m i  c A b s o r p t i  obi Spectrophoiotnetcr was 

used t o  dcterrni ne t h e  p a r t s  p3r  m i  I I i o!i copper, I ead, z i n c  and in31 ybdenum 

coiit-eii"i i 11 each s a n g  I e ,  

Th? Thecry of A t a n  i c Absorpt  i o!i Spect;ophotanetei- i s f u  I I y 

descr ibed i n  the I itci-a<-ui-e and w i  I I n o t  be descr ibed i n  t h i s  i -epor t .  

Presen-kati on of Resi! I ts : 
ReslJlfS of t h e  s o i  I s!.lrvey a r e  presented i n  Drawii iss No. 10 

and  I I  of t h i s  r e p a - ? ;  p l a n  ! ; iap~ ( s c a l e  I i i i c i  = 4QG -:e?+) r-ho:.!iiic 

copper m o l  ybdeniirn, I e a d  and z i  nc i n  pai-<-s per rni I I i oil. Z i  i i c  \/a I u e s  

grea'ier i-hhan cr equal t o  350 p.p.m. a r e  i n d i c a t e d  b y  a c i r c l e  and 

lead \!ai ues createi- than or equal t o  ICXI p.p.19. ai-e IJndel-I i lied. 

Copper VG I Lies grea te r  i. hail LO p . p .rn. ai-e uilder ! i lied aiicl mo I ybdenurn 

va lues gt-eater t h a n  or equal t o  I 6  p.p.r:i. a r e  c i r c l e d .  

Di scvss i on of Res11 I t s  : 

Z i  nc determi nati on va I ues show a backsroand of  I e s s  t han  209 
p . p .rn. and a n m a  I ous va I ues g rea ter  than 3/43 p . p .rn. 

range Frcv a bacl:gro!!nd of less .khan 6 5  p.p.rn. to anrnalous g rea te r  

than 9? p.p.rn. VaIrrcs f o r  ccpper si-eai-et- t han  %0 p.p.m. aiid mol ybdenurn 

9i-cai-ei- t han  I 5 p .p . i n .  were noted, however, t h e  ina jo r  i i -y  of t h e  sarnp I es 
f e l  I ~ ~ i f l i i i i  a back9roiiiid or t l i r o s ' i o l d  ra i ise f c r  bo th  elements. 

Lead va I ues 

Thc r e s i i l t s  oi' +?e s o i  I survey a r e  as fol lows: 
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I .  }di;h Isad-z inc vaIi.ios verc  i i i d i c a f c d  i n  th!: c r l i  I s  Oil  I i i ies 12ftE, 

132E and I4r jE.  Thc h i9hcs t  values' -teiid t o  co inc ide  t w i t t i  t h e  h e i g h t  

of land on I i ne I32E betmcii CON and I C?c?P!. Th'c source or e x t e n t  of 

i - h  i s aiiorna I y has nod- bee!i clef i n x l  b y  (!eo I og i CE I o r  geochein i ca I  or k 

t o  clzte. C o p ~ e r  a n d  'no1 ybdoiii.i:.n va l  11e-s wei-e i 11 t h e  background range 

i n -;hi s area.  Keco!?nai ssance ?eo1 m y  i i i  t h e  a r ea  of  t h i s  ai1o:ila I y 

i nd i  cates tiie rock t y p e  -to be ?he Duiied i 11 Forrnaii on. Fur-thei- 

clef-ai I cd  ~ e o l q y  is requ i red  i n  t h i s  a r e a .  



Respectflit I y su 

G.E. Diran, P .  Encl. 

A 

,''/ J.D. K!iaj)p." 
i Geoch ern i ca I Co-ord i naior 

I /  



S-i-atcmcn t of Oua I i f i c a t  ions 

I .  James D. Knauer of t h e  C i t y  of Vancouver, P rov ince  of  

B r i t i s h  Columbia do c e r t i f y  t h a t :  

1 .  I have been an ernp I oyee of Noranda Exp I o r a t i  on Company, 

L i m i  t e d  s i l ice Augus'r I 964. 

2. I am a graduate of t h e  U n i v e r s i t y  of New Mexico w i t h  a 

Bachelor of Science Degree i n  Geology. 

3. I arn a member of t h e  Geochemical Soc ie ty .  

4. I have he I d t h e  pos it i on of Gqocherni s t  f 3r rforanda Exp I o r a t  i on 

Cmpany, L im i ted ,  B r i t i s h  Colcvbia,  s ince  JrJiis 1965. 

Dal-ed a t  Vancouver 

t h i s  29'rh day of  May, 1973 

Geocktern i si- 

Norai?da Exp I o r a t  i on Canpany , L i m i  f e d  

(No Persona I L i  ab i  I i t y )  



Staterneiit of Oiia I i f i cat  i oils - I_ 

I , Daniel E. P e w ,  cJf the C i t y  of Vancouver, Province of 

B r i t i s h  Columbia do c e r t i f y  t h a t :  

I .  I have been an ernp I oyee of PJoraiida Exp I o ra t  i on Company, 

I- i r n i  t ed  s i l ice Oc-i-ober I 962 . 

2.  I an a gradua-k of t he  University of B r i t i s h  Coliirnbia w i t h  

a Bachelor of  Science Degree i n  Geology. 

3 .  I am a mernbcr of t h e  Canadian Ins t i i u t e  o-f I . l in ing  and 

Metal l u r2y .  

4 . 1 hold the  p%i t iC) i i  of Field Geologist for Norailda Exploration 

Corn pan y , L i m i t e d  . 

Dated a i  Vancouver 

t h i s  2%h day of May, 1973. 

A 

Daniel E .  P e g  
Geol osi st 
FJoranda Exp I orat  i on Cmpaiiy, L i m i ted 
(No Pcr.soiiaI Liabi I i t y )  



yc) 


















