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SUMMARY 

I n  t h e  per iod  Ju ly  1 t o  August 1 4 ,  1970 a th ree  man 
geologica l  f i e l d  crew w a s  employed by Granduc Mines, Limited 
t o  examine and map access ib l e  po r t ions  of claims of t he  Dawson 
Ross claim group (Grouping Notice #1081) s i t u a t e d  a t  Mi tche l l  
Glacier i n  t h e  upper Unuk River a rea ,  Northwestern B r i t i s h  
Columbia. 

C l a i m s  of t h e  Dawson-Ross group a r e  underlain by 
in t rus ive ,  sedimentary, and volcanic  rocks t h a t  have been 
modified t o  varying ex ten t s  by dynamic and hydrothermal 
metamorphism. Sparce copper minera l iza t ion  has been found 
i n  many loca t ions  i n  assoc ia t ion  with s y e n i t i c  and monzonitic 
i n t r u s i o n s  and i n  zones of shearing. An area of molybdenite 
minera l iza t ion  adjacent  t o  t h e  south s i d e  of Mitchel l  Glacier  
w a s  mapped i n  some d e t a i l .  
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INTRODUCTION 

From J u l y  1 t o  August 1 4 ,  1970 plane table topographic 
mapping and geologica l  mapping w e r e  undertaken on claims of 
t h e  Dawson-Ross group by a f i e l d  crew of th ree  men employed 
by Granduc Mines, Limited. The Dawson-Ross group of claims i s  
loca ted  on t h e  northern po r t ion  of  a l a rge  gossaned area  i n  
t h e  rugged g lac ie red  headwaters of Unuk River. 

The f i e l d  work reported here in  w a s  done by E r i k  Ostensoe 
(on a p a r t  time b a s i s )  and Pe ter  A. Brown, geo log i s t s ,  with t h e  
he lp  of J i m  Robertson, engineering s tudent  and David Dunn, jun ior  
a s s i s t a n t .  
based i n  par t  on Brown's f i e l d  notes  and on h i s  comprehensive 
r epor t s  wr i t t en  f o r  Granduc Mines, Limited. Other sources of 
information are acknowledged. 
base map w a s  d ra f t ed  by J i m  Robertson. It  w a s  redrawn i n  
revised form by Jan Liba l .  

This r epor t  w a s  wr i t t en  by E r i k  Ostensoe and i s  

The o r i g i n a l  of t h e  topographic 

LOCATION AND ACCESS 

The Dawson-Ross group claims extend nor ther ly  from 
near  t h e  crest of the  Sulphurets-Mitchell  Creek Ridge, across  
Mitchel l  Glac ie r  and p a r t  way up the s lope nor th  of Mitchel l  
Glac ie r .  Elevat ions range from about 5000 f e e t  a t  t he  nor th  
and south l i m i t s  of the  claims t o  about 2500 f e e t  near t he  
snout of Mitchel l  Glacier .  The e n t i r e  area i s  unforested,  
being i n  p a r t  covered by g l a c i e r s ,  permanent snow and morainal 
depos i t s .  

The claims have not  been surveyed and claim o u t l i n e s  
as shown i n  f i g u r e  1 are n o t  prec ise .  

The Dawson-Ross claims area i s  f o r t y  m i l e s  nor th  of 
S t e w a r t ,  B.C. and i s  f o r  all p r a c t i c a l  purposes inaccess ib l e  
except by he l i cop te r .  Consequently f i e l d  work i s  burdened 
by heavy support  cos t s  and by r e s t r i c t i o n s  imposed by weather 
condi t ions.  

Radiotelephone contac t  w a s  es tab l i shed  between the 
f i e l d  camp and an expedi ter  i n  S t e w a r t ,  t h e  he l i cop te r  base 
and source of suppl ies .  
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FIELD WORK 

The 1970 program of geologica l  f i e l d  work by Granduc 
Mines, Limited on t h e  Dawson-Ross c l a i m s  required prepara t ion  
of a topographic base map a t  a s c a l e  of 1 inch t o  200 f e e t  
by means of a s tandard a l idade  and plane t a b l e  survey. This 
w a s  accompanied by d e t a i l e d  geological  mapping. 

Although d i f f i c u l t i e s  are encountered i n  carrying out  
a l idade  surveys i n  rugged t e r r a i n ,  t h e  method had been used by 
Granduc Mines, Limited personnel i n  previous work i n  the  area 
and w a s  thought t o  be p re fe rab le  t o  pace and compass o r  
photogrammetr ic  methods. The alidade survey w a s  ca r r i ed  
forward by means of a series of c l o s e d b u t i n t e r l o c k i n g  loops 
i n  an attempt t o  reduce and permit de t ec t ion  of errors. A 
high order  of accuracy w a s  no t  achieved nor w a s  it thought t o  
be necessary f o r  t he  purposes of t h e  project. 

Geological mapping w a s  done by t h e  geo log i s t s  who 
e i t h e r  worked alone and p l o t t e d  observat ions onto work shee ts  
t r aced  from the  plane t a b l e  map o r  who worked along with t h e  
surveyor and se l ec t ed  add i t iona l  po in t s  of geologica l  s ig -  
n i f i cance  t o  be p l o t t e d  while t he  survey progressed. Stadia  
p o i n t s  w e r e  marked with splashes of  f luorescent  p a i n t  and 
could e a s i l y  be re loca ted  a t  any t i m e .  

PREVIOUS WORK 

Prominent gossans and minor q u a n t i t i e s  of p lacer  gold 
have a t t r a c t e d  prospectors  t o  t h e  Sulphurets-Mitchell  Creek 
a rea  s ince  t h e  la te  1800's. Most of t he  e x i s t i n g  mineral  claims 
were loca ted  i n  1960 and 1961 when Newmont Mining Corporation 
of Canada Limited, on behalf  of Granduc Mines, Limited, ca r r i ed  
o u t  a program of reg iona l  geophysical and geologica l  i nves t i -  
ga t ions .  A t  t h a t  t i m e  ve te ran  Ketchikan, Alaska prospec tors ,  
Don R o s s ,  Stan Bishop and the  la te  Wendell Dawson, s taked par t  
of t he  Dawson-Ross group of c l a i m s  on the  Mitchel l  Glacier  
prospect .  

The sequence of work i n  the area from 1960 t o  1970 w a s  
as follows: 

1960 - helicopter-borne magnetic surveys by Newmont, followed 
by s tak ing  by Newmont ( f o r  Granduc Mines, L i m i t e d ) ,  
Don R o s s  and o thers .  

- ground magnetic surveys and reconnaissance geologica l  
and prospect ing work. 

- 3 -  



r- 

1961 - more d e t a i l e d  geologica l  work on a l l  claims. 
- s m a l l  footage o f  "Packsack" diamond d r i l l i n g  on Granduc 

claims. 

1962 - diamond d r i l l i n g  on the  Granduc claims. 
- sampling and mapping of Don Ross and Associates claims 

by Phelps Dodge Corp. of Canada Ltd. - Assessment Report 
#499 by D.C. M a l c o l m ,  B.A.Sc., P.Eng. 

1963 - completion of M.Sc. t h e s i s ,  U.B.C. "The Geology and 
Mineral Deposits i n  the  Vic in i ty  of t he  Mitchel l  and 
Sulphurets Glaciers Northwestern B r i t i s h  Columbia by 
R. V. Kirkham. 

1964 - Further  a i rborne magnetic surveys,  prospect ing and 
t renching by Newmont/Granduc. 

1965 - Don R o s s  property optioned t o  Meridian Syndicate.  

1967 - L i m i t e d  program of t renching and inves t iga t ions  by 
Granduc Mines, Limited. 

1968 - Don R o s s  property optioned t o  Granduc Mines, Limited. 
- Large program of plane table mapping, geological  and 

geochemical surveys and diamond d r i l l i n g .  

1970 - Continuation of mapping program on Mitchel l  Glacier  
claims. 

GENERAL GEOLOGY 

A comprehensive r e p o r t  on the  geology of t h e  upper Unuk 
River a rea ,  including the  Mi tche l l  Glacier a r e a ,  has no t  been 
published. Regional geological  work has been done by G.W.H. 
Norman and geo log i s t s  working under h i s  supervis ion,  and by 
E.W. Grove of t he  B. C. Department of Mines (B.C. Minis ter  of 
Mines Report 1968 and i n  p r e s s ) .  The w r i t e r  of t h i s  r e p o r t  
has been involved w i t h  mineral  explora t ion  i n  t h e  Granduc 
and Unuk River areas f o r  t en  f i e l d  seasons. 

The Mitchel l  Glacier area l i e s  east of t he  Coast 
Crys t a l l i ne  Complex a t  t he  western edge of  t h e  Bowser 
Sedimentary Basin and consequently has been subjected t o  a 
complex h i s t o r y  of t e c t o n i c  a c t i v i t y .  Grove (1968) ass igns  
the  volcanic  and sedimentary rocks t o  t h e  L o w e r  Jurassic 
per iod.  Tectonic doming followed by eros ion  has exposed t h e  
l a r g e  now-gossaned area o f  hydrothermal a l t e r a t i o n  and mineral i -  
za t ion  which appears t o  have developed as a r e s u l t  of i n t r u s i o n  
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of a complex of syen i t i c - t r achy t i c  and g r a n i t i c  masses. Regional 
f a u l t i n g ,  i n  p a r t i c u l a r  t he  Sulphurets Fau l t  Zone, has f u r t h e r  
complicated t h e  geology of t he  area, perhaps by th rus t ing  much 
of t h e  i n t r u s i v e  complex i n t o  i t s  present  p o s i t i o n  s t r a t i g r a p h i c a l l y  
higher  than p a r t s  of i t s  sch i s tose  mineralized halo.  

GEOLOGY O F  THE MITCHELL GLACIER AREA 

I n  preparing t h i s  s ec t ion  the  w r i t e r  has f r e e l y  used da ta  
presented by Peter Brown i n  h i s  p r i v a t e  r epor t s  t o  Granduc Mines, 
Limited dated September 15, 1970. Extrapolat ions from r e s u l t s  
of  previous work i n  t h e  area by the  wri ter ,  G.W.H. Norman, R.V. 
Kirkham and Roy Wares are inev i t ab le .  

Figure 1 ( i n  pocket) dep ic t s  t he  geology of p a r t s  of 
about 8.7 square m i l e s  of the  Dawson-Ross claim group i n  t h e  
Lower Mitchel l  Glacier  area a t  t he  scale of  1 inch t o  200 feet .  
Of t h a t  area a t  least  one-third i s  covered by i c e  and moraines. 

Malcolm noted (1962 p.4) t h a t  " the  g rea t e r  p a r t  of t h e  
property i s  underlain by a s e r i e s  of sediments and flows. These 
rocks a r e  extensively a l t e r e d  and sheared i n  some sec t ions  and 
are folded on axes with plunges t o  the  w e s t " .  The 1970 f i e l d  
work amplified Malcolm' s observation. 

North of Mi tche l l  Glacier  t he  dominant rock type i s  a 
monotonous in t ense ly  s i l i c i f i e d  formation t h a t  w a s  mapped i n  t h e  
f i e l d  as an a l t e r e d  syen i t e  (Unit  lb and 2a).  This f i e l d  iden t i -  
f i c a t i o n  i s  now thought t o  have been an overly s impl i f ied  one. 
Although t h i n  sec t ion  study ind ica t e s  t h a t  much of t he  u n i t  w a s  
o f  i n t r u s i v e  o r i g i n ,  remnants of bedding were recorded and 
several s m a l l  areas of a metamorphosed lime-shale sequence ( 2  hm) 
were mapped. Although the  l a t t e r  could,  as i n i t i a l l y  in t e rp re t ed  
by Brown, be " r a f t s "  f a u l t e d  i n t o  t h e i r  p re sen t  pos i t i ons  an 
a l t e r n a t i v e  explanat ion i s  t h a t  a m a s s  of mixed sedimentary and 
volcanic  rocks w a s  almost e n t i r e l y  ass imi la ted  by igneous a c t i v i t y .  
S m a l l  remnants of t h e  more r e f r ac to ry  members r e s i s t e d  ass imi la t ion .  
Subsequently, f a u l t i n g  a f f ec t ed  most p a r t s  of t he  m a s s .  

The syen i t e  (2a) mapped nor th  and w e s t  of t h e  s i l i c i f i e d  
syen i t e  i s  r e a d i l y  d i s t ingu i shab le ;  t h e  f i n e  matr ix  i s  grey-brown 
i n  co lor  and supports  a "crowded" m a s s  of f e ldspa r  g ra ins ,  both 
or thoc lase  and p lag ioc lase ,  ranging from 1 t o  4 mm i n  length.  

Orthophyre ( 2 c ) ,  a term appl ied  t o  dykes o f  coarse- 
grained po rphyr i t i c  syen i t e ,  s i m i l a r  i n  some aspec ts  t o  2 a ,  
i s  c l e a r l y  r e l a t e d  t o  igneous events  subsequent t o  the  a l t e r a t i o n  
and shear ing t h a t  produced the  l a r g e  s c a l e  s i l i c i f i c a t i o n .  It 
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approaches a " c r y s t a l  mush" and cons i s t s  l a rge ly  of p lag ioc lase  
l a t h s  up t o  1 inch  i n  length.  Textures vary from t r a c h y t i c  to  
f e l t e d .  A weak f o l i a t i o n  genera l ly  p a r a l l e l s  contac ts .  Although 
many orthophyre dykes w e r e  mapped on t h e  John Bull  22 and 24 
claims only t h e  l a r g e r  are shown on t h e  accompanying map. 

A few microdior i te  dykes (2e)  w e r e  mapped i n  t h e  area 
of orthophyre in s t rus ions .  The microdior i te  e x h i b i t s  c ros scu t t ing  
r e l a t ionsh ips  with the  orthophyre,  and toge ther  t hese  rock types 
l i k e l y  represent  very l a t e  s t a g e s  of i n t r u s i v e  events.  

The only c l e a r l y  i d e n t i f i a b l e  volcanic  flow rocks are 
of a n d e s i t i c  composition ( 2 f , g ) .  They outcrop on John Bull  22 
claim and have undergone s l i g h t  dynamic metamorphism. 

Small areas of  fragmental volcanic  rocks were noted near  
Mitchel l  Glacier  on Ran 9 c l a i m .  Outcroppings were too small t o  
i n d i c a t e  on the  map. They resemble rocks mapped about 2 m i l e s  
t o  t h e  south on t h e  Sulphurets-Mitchell  Creek Ridge and termed 
e p i c l a s t i c s  by Grove (1968).  

Argillaceous and coarser  grained sedimentary rocks 
(3a,b) t h a t  outcrop a t  high e l eva t ion  nor th  of John Bull  #24 
claim are thought to  be unconformable, probably i n  f a u l t  contac t  
with t h e  sheared and a l t e r e d  igneous and bedded rocks. 

South of Mitchel l  Glacier a 4000 foo t  by 600 f o o t  s ec t ion  
w a s  mapped i n  d e t a i l  t o  give f u r t h e r  information concerning an 
occurrence of  molybdenite i n  shears  and qua r t z  ve ins .  The hos t  
rock i s  s e r i c i t e  s c h i s t  ( l c )  with v a r i a t i o n s  s e r i c i t e - t a l c  
s c h i s t  ( Id)  and s e r i c i t e - c h l o r i t e  s c h i s t  I ( l e )  . 

Thin sec t ion  s t u d i e s  by Brown indica ted  t h a t  t h e  rock 
i s  ch ie f ly  qua r t z  and sericite and t h a t  f e ldspa r s  a r e  absent.  
H e  concluded t h a t  t h e  rock w a s  o r i g i n a l l y  a syen i t e  bu t  t h a t  
s i l i c i f i c a t i o n  has completely replaced the  fe ldspar .  P y r i t e  i s  
abundant i n  g ra ins  up t o  1 mm s i z e .  I n  t h i n  sec t ion  p y r i t e  
g ra ins  e x h i b i t  qua r t z  " ta i ls"  i n d i c a t i v e  of s t r e s s  "shadows" 
developed during dynamic metamorphism. Two s c h i s t o s i t i e s  w e r e  
recognized: east-west and north-south and molybdenite i n  shears  
and the p y r i t e  "tails" are folded i n  conformity t o  the  north- 
south f o l i a t i o n .  Brown's suggestion t h a t  t h e  p y r i t e  pre-dated 
the  f i r s t  (east-west) s c h i s t o s i t y  whereas t h e  molybdenite i n  
shears  pre-dated t h e  second (north-south) , seems accurate .  

Molybdenite a l s o  occurs i n  qua r t z  ve ins  up t o  1/4" i n  
width t h a t  cross cu t  t h e  var ious  f o l i a t i o n s .  P y r i t e  i s  
ubiqui tous and chalcopyri te  i s  present  i n  s m a l l  q u a n t i t i e s .  
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The s t r u c t u r e s  mapped south of Mitchel l  Glacier are 
compatible with proximity t o  t h e  a x i a l  plane of an east-west 
s t r i k i n g  fo ld .  Grove (1968) reported evidence of a broad 
regional  dome s t r u c t u r e  elongated i n  a northwester ly  d i r ec t ion .  
Such a framework would aid i n  reconci l ing  some of  t h e  diss imi-  
l a r i t i e s  of geology found on opposi te  s i d e s  of Mi tche l l  Glacier. 
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APPENDIX A 

STATEMENT OF QUALIFICATIONS 

The f i e l d  work f o r  t h i s  r e p o r t  w a s  done by Er ik  Ostensoe, 
Peter A. Brown , J i m  Robertson and David Dunn whose q u a l i f i c a t i o n s  
are ou t l ined  below: 

Erik Ostensoe, Chief Geologis t  f o r  Granduc Mines, 
Limited (N.P.L.) , Vancouver, B. C. completed B.Sc. (Honours 
Geology) a t  Universi ty  of  B. C. i n  1960, completed course 
requirements f o r  M.Sc. (Geology) a t  Queen's Universi ty ,  
Kingston i n  1966; employed by Newmont Mining Company of  
Canada from May, 1960 through August, 1964 as f i e l d  and mine 
geologis t  i n  Granduc area of  northwestern B. C . ,  under super- 
v i s i o n  of D.M. Cannon and G.W.H. Norman; employed by Mount 
B i l l i n g s  Venture from May through September 1965 as syndicate  
geo log i s t  i n  Southern Yukon; employed by Asarco and assigned t o  
Scud Venture, from May through October 1966 a s  f i e l d  geologis t  
i n  northern B.C. under supervis ion of R.H. Seraphim and W. S t .  
C. Dunn; employed by Granduc Mines, Limited (N.P.L.) from October 
1966 t o  present  as geo log i s t  and chief  geo log i s t  under super- 
v i s ion  of P . I .  Conley. 

Pe ter  A. Brown, geologis t  employed by Granduc Mines, 
Limited (N.P.L.) , completed B.Sc. (Honours Geology) a t  
Universi ty  of Aberdeen, Aberdeen, Scotland i n  1970; worked 
f o r  Granduc Mines, Limited i n  1969 i n  Stewart  a rea  of  north- 
western B. C. engaged i n  f i e l d  mapping i n  v i c i n i t y  of M a x  
copper-iron depos i t s  and during t h e  1970 f i e l d  season i n  
s i m i l a r  work i n  t h e  same area and a t  Mi tche l l  Glac ie r .  

Jim RDbertson, second year  mineral  engineering s tudent  
a t  U.B.C. ,  employed i n  1969 as f i e l d  a s s i s t a n t  i n  Unuk River 
area and i n  1970 as surveyor and f i e l d  assistant a t  Mi tche l l  
Glacier. Responsible for  f i e l d  surveys and f o r  compilation 
of topographic base maps used i n  Mitchel l  Glac ie r  p ro jec t .  

David Dunn, f i r s t  year  s tuden t ,  U.B.C. employed i n  
1969 and 1970 a s  laborer  and surveyor ' s  a s s i s t a n t  i n  Unuk 
River and Mi tche l l  Glacier areas. 



APPENDIX B 

STATEMENT OF COSTS 

APPLIED TO CERTIFICATES OF WORK 

S a l a r i e s  

Peter Brown - f i e l d  mapping 
1-1/2 months @ $675. $1,012.00 

J i m  Robertson - surveying 
1-1/2 months @ $500. 750.00 

David Dunn - l a b o r e r  
1-1/2 months @ $450. 675.00 

T o t a l  S a l a r i e s  $2,437.00 

Camp Costs  - $7.50 per man day - 
130 man days 

F i e l d  and Engineer ing Suppl ies  

To ta l  

$ 975.00 

174.00 

1,149.00 

$3,586.00 

Er ik  Ostensoe 




