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SUMMARY 

Utah Mines L t d .  examined t h e  Expo c la ims  from 16th May t o  16th September, 

1972, w i th  a crew of e igh teen  men. 

p o l a r i z a t i o n  and magnetic surveys were c a r r i e d  ou t  over  p a r t  of t h e  c la im 

block which i s  located a long  t h e  n o r t h  s i d e  of Holberg I n l e t ,  Northern 

Vancouver Is land. 

Geological  mapping as w e l l  as induced 

The Expo c la ims  a r e  unde r l a in  by volcanic  and sedimentary rocks of T r i a -  

s s i c  age ( the  Karmutsen vo lcan ic s  and Cuats ino Limestone) and of Upper 

Triassic-Lower J u r a s s i c  ages  ( the  Parson Bay Sediments and the  Bonanza 

p y r o c l a s t i c  rocks) .  Thcsz rocks  i n  t h i s  a r e a  a r e  bel ieved t o  form a 

west t o  northwest t r end ing  s y n c l i n a l  s t r u c t u r e .  The above rocks z r e  

intruded by s e v e r a l  p lu tons  of d i f f e r e n t  s i z e s ,  and probably of J u r a s s i c  

age. 

P y r i t e  i s  the  most widespread and  abundant su lphide  over  t h e  whole a r e a  

of s t u d y ,  though cha lcopyr i t e  showings occur i n  some quartz-monzonite- 

d i o r i t e  outcrops.  

found i n  some outcrops  of t h e  complex b recc ia .  

Molybdenite i s  minor, and only s m a l l  specks were 

A magnetic survey appears  t o  o u t l i n e  s e v e r a l  p lu ton ic  masses where con- 

t a c t s  seemingly c a r r y  some magnetite.  
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GEOLOGICAL AND GEOPHYSICAL REPORT FOR EXPO GROUPS 

A , D , E , F , G , H , I , J , K , L , M  AND N 

INTRODUCTION 

From 16th  May t o  16 September, 1972, g e o l o z i c a l  and geophysical  work was 

done on t h e  Expo Groups A,D,E,F,G,H,I,J,K,L,M and N. The c la ims  spec i -  

f i c a l l y  covered i n  t h i s  work inc lude  Expo Nos. 257, 259, 261, 262 t o  265, 

241 to  243, 280 t o  289, 302 t o  310, 334 t o  343, 357 t o  365, 375, 382, 384 ,  

t o  386, 398, 405, 408, 548, 557, 833 t o  836, 886 t o  891, Don 5 ,  6 ,  11, 12,  

13 Frac t ions ,  and Expo 503 Frac t ion .  

Expo Nos. 219, 221,  223,  239, 240, 244, 245,  258, 260, 266, 267, 278, 279, 

290,  291, 300, 301, 311 t o  313, 325, 326,  332,  333,  344,  345, 355, 356, 

366, 377, 379,381, 383 ,  403, 404, 426, 547, 558 t o  560, 565, 631,  633, 

646, 648, 650, 652 t o  654, 665, 666, 837, 876 t o  579, 8 8 5 ,  Don 4, 9 and 

14 Frac t ions .  The f i e l d  work w a s  undertaken by A .  Ascencios, R. Ander- 

son, R. P o t t e r ,  N. l e  Nobel, G. C louth ier  and G. C a r g i l l ,  g e o l o g i s t s ,  K. 

Witherly,  geophys ic i s t ,  and T. Drown, D. P e l l y ,  E. Rorstad,  D. Spancers, 

L. Harr ison,  B. Muller and K. Caldwell as f i e l d  ass is tants .  

The work a l s o  included po r t ions  of 

The above claims a r e  p a r t  of a l a r g e r  block of 836 c la ims  loca ted  by 

Utah Mines L t d .  between 1963 and 1971, a long  the  no r th  s i d e  of Holberg 

I n l e t  about t h i r t y - f o u r  mi les  west of Port  Hardy, near  t he  no r th  end of 

Vancouver I s land .  

The Expo groups a f f e c t e d  by t h i s  r e p o r t  cover an a r e a  roughly seven 

mi les  long by f i v e  mi l e s  wide t r end ing  west t o  northwest .  The c la ims  

l i e  w i t h i n  t h e  t imber l i cences  of t he  Rayonier Logging Company. 

Logging has  only  been a c t i v e  a c r o s s  Expo a228 claim i n  Expo Group A, 

dur ing  t h e  l a s t  few years .  Most of t he  a r e a  has  not  been logged, and 

i t  i s  covered wi th  mature s t ands  of hemlock, spruce,  cedar  and balsam. 

Areas located over an e l e v a t i o n  of 1,600 f e e t  above sea  l e v e l  a r e  

covered wi th  spa r se  vege ta t ion .  

i s  f a i r l y  rugged, w i th  swamps and few lakes .  

from 700 f e e t  t o  2,250 f e e t  above sea l e v e l .  

In  genera l ,  t h e  whole a r e a  of s tudy 

ihe e l e v a t i o n  ranges 



These c la ims  a r e  p a r t l y  a c c e s s i b l e  by the  Port  Hardy-Holberg Road which 

is used by both t h e  O'Connor and Rayonier Logging Companies. 

g rave l  road leaves  the  paved Port  Hardy-Port McNeill highway about two 

mi les  south of Port Hardy and passes  a long  the  south s i d e  of Kains and 

Nahwit t i  Lakes. 

Th i s  W 

The access  f o r  provis ions ,  and maintenance given to  t h e  va r ious  camps 

dur ing  t h e  f i e l d  season, were almost e n t i r e l y  accomplished by h e l i c o p t e r  

from Por t  Hardy. 

FIELD WORK 

The 1972 f i e l d  work by Utah Mines L t d .  on t h e  Zxpo claims cons i s t ed  of 

geo log ica l  mapping, ana magnetic and induced p o l a r i z a t i o n  surveys.  For 

con t ro l ,  a t e n  m i l e  Basel ine was surveyed wi th  a Wild Nodel C-16 Theodo- 

l i t e .  

breakdown of i t s  l o c a t i o n  i s  as fo l lows:  

This  Basel ine t r ends  s o u t h e a s t e r l y  through the  a rea ,  and t h e  

LENGTH 
( i n  miles) 

2.0 

1.0 

1.7 

1.0 

1.9 

1.5 

0.9 

LOCATION 
FROM - 

EXPO # 223 M.C. 

EXPO # 304 M.C. 

EXPO P 310 M.C. 

EXPO # 379 M.C. 

EXPO ic. 835 M.C. 

EXPO # 654 M.C. 

EXPO # 877  M.C. 

TO - 
EXPO # 304 M.C. 

EXPO # 310 M.C. 

EXPO # 379 M.C. 

EXPO # 835 M.C. 

EXPO # 8 7 7  M.C. 

EXPO # 654 M.C. 

EXPO # 665 M.C. 

BEARING 

E-W 

N-S 

E-iJ 

N-S 

E-W 
N-S 

E-W 

From t h i s  base l ine ,  53 p icke t  l i n e s ,  running 'nor th ,  w i th  a t o t a l  l ength  

of 36.5 miles ,  were surveyed us ing  a compass and chain.  

spacing was designed t o  be 500 f e e t .  A l l  p i c k e t s  have been marked wi th  

s t a t i o n s  every 200 f e e t  and a l l  l i n e s  were t i e d  a t  each end wi th  a Brun- 

ton  compass and cha in  survey. This  g r id  comprises 72 mi les  of t r a v e r s e  

P icke t  l i n e  

l i n e .  

Al t imeter  readings  were talien a t  a l l  s t a t i o n s  and co r rec t ed  t o  Basel ine 

readings  by s t r a i g h t - l i n e  e s t r a p o l & t i o n .  The e l e v a t i o n s  of many t r a n -  
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si t  hubs surveyed a long  t h e  Basel ine were used a s  datum f o r  t h e  a r e a  

h e r e i n  submitted.  

a s  a base f o r  t he  geo log ica l  mapping which w a s  done on a s c a l e  of one 

inch t o  200 f e e t .  Magnetometer readings  were taken a t  200 foot  s ta t i -ons  

along each p icke t  l i n e ,  and a t  about 5CO f o o t  i n t e r v a l s  f o r  seven mi les  

a long t h e  Baseline.  F ina l ly ,  a n  induced p o l a r i z a t i o n  survey w a s  run  

f o r  a t o t a l  l e n g t h , o f  14 miles ,  and it  w a s  concentrated on t h e  fo l lowing  

claims: Expo #257 t o  V262, 4284 t o  #290, #325, 8326,  Don 13 and 14 Frac- 

t i o n s ,  and po r t ions  of Expo 8239,  #241, 8 2 4 3 ,  #260, #263,  8265 t o  #2G7, 

#282, #283, #291 and Don G Frac t ion .  

The surveyed g r i d ,  as descr ibed above, w a s  employed 

The induced p o l a r i z a t i o n  survey on t h e  Expo g r id  w a s  c a r r i e d  ou t  u s ing  

a Sc in t r ex  IPR-7 r e c e i v e r  and an  E l l i o t  t r a n s m i t t e r  wi th  a pole-dipole  

a r r a y  and a 300 f o o t  **a*' spacing. The IPR-7 was c a r r i e d  a long  t h e  

p i cke t  l i n e s  whi le  t h e  t r a n s m i t t e r  remained i n  a semi-fixed p o s i t i o n  

due t o  t h e  weight and lack  of p o r t a b i l i t y  of i t s  power s u p p l y  (4HP B6rS-gen- 

e r a t o r ) .  The t r a n s m i t t e r  p u t  ou t  a l t e r n a t i n g  p o s i t i v e  and negat ive  

pu l ses  of two second d u r a t i o n  wi th  a two second i n t e r v a l  between pulses .  

The t r a n s m i t t e r  had a maximum o u t r a t i n g  of 1,500 watts. 

apparent  c h a r g e a b i l i t y  i s  mi l l i seconds ,  and t h a t  of t he  apparent  r e s i s t -  

i v i t y  i s  ohm-feet. The n = l  and n=3 data taken a r e  presented on fou r  

maps. 

The u n i t  of t he  

The ground magnetometer survey of t he  Expo claims was conducted us ing  a 

Ja l ande r  f l u x g a t e  magnetometer. The v e r t i c a l  component of t h e  Ea r th ' s  

f i e l d  w a s  measured i n  D.C. micro amps and w a s  converted t o  gammas wi th  

a previously measured cons tan t .  The e f f e c t i v e  s e n s i t i v i t y  of t he  

Ja l ande r  i s  about+ - 50 gammas. Readings were taken every 200 f e e t  wi th  

t h e  g r i d  l i n e s  being co r rec t ed  f o r  d i u r n a l  d r i f t  t o  **absolute*'  b a s e l i n e  

readings .  

GENERAL GEOLOGY 

The Holberg In l e t -Nahwi t t i  Lake a r e a  i s  represented  by t h e  Vancouver 

Group which i s  made u p  of Karmutsen bas i c  

o v e r l a i n  by Upper Triassic-Lower J u r a s s i c  

Per iods  of i n t r u s i v e  a c t i v i t y  accompanied 

volcanic  rocks of T r i a s s i c  ege 

Bonanza pyroc l a s t  i c  rocks. 

t h e  l a t e r  s t a g e s  of t h e  Karmut- 
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s e n  and Bonanza vo lcan ic  rocks. Around the  IIolberg In l e t -Nahwi t t i  Lake 

a rea ,  t h e  T r i a s s i c  Carnutsen Formation i s  a t  l e a s t  10,000 f e e t  i n  t h i c k -  

ness .  It c o n s i s t s  of p i l low Lavas, p i l low b recc ia s ,  amigdaloidal  and 

massive flows and have some interbedded tuf faceous  sediments. The K a r -  

mutsen volcanic  rocks f a l l  almost e n t i r e l y  w i t h i n  t h e  b a s a l t  composi t ional  

range based on r e f r a c t i v e  i n d i c e s  and s i l i c a  ana lyses  of r e p r e s e n t a t i v e  

rock types.  Dykes and s i l l s  0: s i m i l a r  composition, but  of coa r se r  t ex -  

t u r e ,  s tand f o r  t h e  p lu ton ic  a c t i v i t y  accompanying the  Karmutsen volcanic  

rocks. 

The Quatsino Formation c o n s i s t s  almost e n t i r e l y  of l imestone wi th  a few 

t h i n  a n d e s i t e  and b a s a l t  flows. I ts  th i ckness  ranges from 200 t o  3,500 

f e e t .  A t h i c k  s e c t i o n  of t he  formation i s  exposed along t h e  south  s i d e  

of Holberg I n l e t .  

The Parson Bay sediments c o n s i s t  of a r g i l l i t e ,  some limestone, agglomer- 

a t i c  and tu f f aceous  l imestone, t u f f ,  q u a r t z i t e  and minor conglomerate. 

This  sedimentary d i v i s i o n  grades upward i n t o  the  Bonanza vo lcan ic  rocks.  

The Bonahza rocks r e p r e s e n t  t h e  resurgence of volcanism a f t e r  t he  period 

of qua ts ino  and Parson Bay depos i t i on .  f i i s  volcanism was of an  explo- 

s i v e  na tu re  dur ing  which v iscous  Bonanza flows and p y r o c l a s t i c  and flows 

were deposi ted.  

8,000 f e e t .  Fiost Bonanza vo lcan ic  rocks near  t he  bottom of t h e  sequence 

a r e  of a b a s a l t i c  a n d e s i t e  composition. Rhyol i te  and rhyodac i t i c  rocks 

a r e  interbedded wi th  b a s a l t i c  a n d e s i t e  and a n d e s i t e  h igher  i n  t h e  

sequence. 

The Bonanza sequence a t t a i n e d  a th i ckness  of 6,000 t o  

P lu ton ic  a c t i v i t y  dur ing  the  l a s t  s t a g e s  of Eonanza volcanism i s  mani- 

f e s t e d  by a l a r g e  i n t r u s i v e  body exposed a t  t h e  southwest end of Nahwit t i  

Lake and extending toward t h e  south on both s i d e s  of the  Ilepler Creek. 

This  i n t r u s i v e  mass i s  also present  around the  head wa te r s  of t h e  Hushamu 

. Creek,-very l i k e l y  r e l a t e d  t o  t h e  same i n t r u s i v e  m a s s  found a long  the  

Wanokana Creek. lhe  minera l  composition of t h e s e  p lu ton ic  rocks i s  

l a r g e l y  g r a n o d i o r i t i c ,  b u t  i n  several places  i t  v a r i e s  t o  g r a n i t e ,  

U quar t z  monzonite, monzonite and d i o r i t e .  1x1 add i t ion ,  s e v e r a l  bodies  

of s y e n i t e  porphyry have' a!.so beer. found i n t r u d i n g  the  Conanza volcanic  
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rocks.  These s y e n i t e  masses appear t o  fol low roughly t h e  r e g i o n a l  IdNW 

s t r u c t u r a l  t rend ,  and are exposed a t  va r ious  p laces  a long Rayonier ' s  NE 

92 branch logging road as w e l l  a s  around the head waters of t h e  Husham 

Creek. 

F i n a l l y ,  some outcrops  of py rophy l l i t e  b r e c c i a  and a few l a r g e  outcrops  

of s i l i c i f i e d  b recc ia  are. a l s o  present  i n  the  a r e a .  They w i l l  be f u r -  

t h e r  descr ibed  under Detai led Geology. 

Regionally,  t h e  a r e a  of s t u d y  l i e s  i n  a block f a u l t i n g  s t r u c t u r a l  envi -  ' 

ronmcnt wi th  post-lower Cretaceous nor thwes ter ly  t r end ing  f a u l t s  appa ren t ly  

t h e  major system, This  system causes  both r e p e t i t i o n  and l o s s  of parts 

of t h e  s t r a t i g r a p h i c  sec t ion .  Because t h e  s t r i k e  of t h e s e  f a u l t s  i s  

approximately p a r a l l e l  t o  t h a t  of t h e  bedding, l a t e r a l  displacements  on 

these  f a u l t s  a r e  d i f f i c u l t  t o  d e t e c t .  In orde r  t o  cause r e p e t i t i o n  

and loss of l a r g e  p a r t s  of t he  sec t ion ,  aggrega te  movement i n  a v e r t i c a l  

sense must be i n  t h e  o rde r  of hundreds t o  thousands of f e e t .  The most 

s i g n i f i c a n t  of t h e s e  f a u l t  systems fo l lows  Iiolberg I n l e t ,  wi th  one branch 

passing through t h e  west s i d e  of Stranby Val.ley and another  branch con- 

t i n u i n g  w e s t e r l y  toward San Josef  Bay. Another nor thwes ter ly  w e s t e r l y  

system passes  through Williain Lake and Fisherman River and still another  

smaller system passes  through Nahwi t t i  'Lake. 

Nor theas te r ly  t r end ing  f a u l t s  seem t o  be t h e  next  most important system. 

I n  some cases  apparent  l a t e r a l  displacement,  i n  t he  o rde r  of a few hun- 

d r e d  f e e t ,  can be measured on c e r t a i n  horizons.  

however, could be e n t i r e l y  v e r t i c a l  wi th  t h e  apparent  o f f s e t  r e s u l t i n g  

from r e g i o n a l  d i p  of t h e  beds. 

Sense of movement, 

The r c g i o n z l  d i p  of bedding i s  gene ra l ly  g e n t l e  t o  moderate southwester ly .  

Locally,  i n  t he  a r e a  west of Holberg, d i p s  a r e  much s t eepe r ,  but  t h e s e  

are i n  c l o s e  proximity t o  major f a u l t s .  There i s  l i t t l e  f o l d i n g  o r  

f l e x u r i n g  of bedding v i s i b l e  except  a long l o c i i  of major f a u l t s  where 

it i s  p a r t i c u l a r l y  conspicuous i n  thin-bedded sediments of Lower Bonanza. 

Bedding i s  g e n e r a l l y  inconspicuous i n  massive beds of Karmutsen, Quats ino 

and Bonanza rocks ;  p a r t i c u l a r l y  in land  where outcrops  a r e  widely 

s c a t t e r e d  and covered by vegeta t ion .  
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Some l ineaments  observed i n  a i rphotographs  and t r end ing  northwest-  

southeas t  and northeast-southwest  are known t o  be f a u l t  t r a c e s .  w- 
DETAILED GEOLOGY 

The a r e a  of d e t a i l e d  s t u d y  i s  unde r l a in  by p y r o c l a s t i c s  and flows of 

t h e  Bonanza sequence, which have been in t ruded  by s e v e r a l  masses of 

d i o r i t e , g r a n o d i o r i t e ,  monzonite and q u a r t z  monzonite. 

of s y e n i t e  porphyry a r e  a l s o  present .  

Some exposures 

The Bonanza s e c t i o n  inc ludes  e s s e n t i a l l y  a n d e s i t e  t u f f s ,  a n d e s i t e  flow 

b recc ia s ,  and p o r p h y r i t i c  andes i t e s .  Some exposures a r e  s t r o n g l y  a f f e c t e d  

by weather ing so t h a t  rock i d e n t i f i c a t i o n  i s  d i f f i c u l t .  Attempts t o  

c o r r e l a t e  rock u n i t s  were made, but were unsuccessful ,  not on ly  because 

of t h e  poss ib l e  complex s t r u c t u r a l  s e t t i n g  of t h e  a rea ,  but a l s o  

because of t h e  r e l a t i v e  s c a r c i t y  of outcrops.  Flow bedding a t t i t u d e s  

were mapped a t  two l oca t ions .  The f i r s t  one gave an a t t i t u d e  of N 15" 

GJ dipping  40" southwest (around Expo a378 M.C.), and i n  the  second loca-  

t i o n ,  t he  a t t i t u d e  w a s  about N 15" W wi th  d i p s  vary ing  from 70" t o  75" 

southwest (around Expo #386 and #836 E1.C. ). 

The l a r g e r  i n t r u s i v e  mass, cen tered  a t  about 241,000 N and 242,000 E 

map co-ord ina tes ,  c o n s i s t s  e s s e n t i a l l y  of d i o r i t e ,  though i n  some p laces  

t h e  mineral  cornposition appears  t o  be l a r g e l y  g r a n o d i o r i t i c  and i n  

o t h e r  p laces ,  monzonitic o r  qua r t z  monzonitic.  

I n  a d d i t i o n ,  s e v e r a l  ou tcrops  of a s y e n i t e  porphyry were noted around 

239,500 N and 242,200 E and 243,800 N and 238,800 E map co-ord ina tes ,  

poss ib ly  r e l a t e d  t o  a much l a r g e r  and deeper e longated s y e n i t i c  mass. 

F ina l ly ,  some outcrops  of a q u a r t z  monzoni te-dior i te  were found around 

242,500 N and 238,000 E m a p  co-ord ina tes .  

. Around .and i n  the  Expo 41260 and 8262 claims,  a few pyrophy l l i t e  b recc ia  

outcrops  appear t o  mark t h e  southeas t  ex tens ion  of a complex b r e c c i a  

body centered  i n  Expo #239 and 8240 claims. 

I n  t h e  Expo $241 claim, 'some outcrops  of a s i l i c i f i e d  b r e c c i a  appear t o  
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l i m i t  t h e  southeas t  ex tens ion  of what i s  be l ieved  t o  be an  a p l i t i c  

b recc ia  e longated i n  a N 65" W d i r e c t i o n .  w 
Around and i n  t h e  Expo ij264, #363, #382, 8383, ii384, 8386, #404, 8406, 

and f834 claims,  s e v e r a l  ou tcrops  of a s i l i c i f i e d  b recc ia  have been 

mapped. These outcrops  n p p a r  t o  form a N 75" W t r end ing  zone i n  which 

t h e  c o n t i n u i t y  a l s o  appears  i n t e r r u p t e d  by d i o r i t e  masses and pyroclas-  

t i c s .  

S t r u c t u r a l l y ,  t h e  Bonanza sequence i s  gene ra l ly  cu t  by no r theas t ,  nor th-  

west and east-west  t r end ing  f a u l t s  and shear  zones whose d i p s  vary from 

about 60" t o  v e r t i c a l .  J o i n t i n g  i s  f a i r l y  w e l l  developed i n  most ou t -  

crops,  and i n  some p laces ,  i s  a s soc ia t ed  wi th  shear ing.  

The s e v e r a l  i n t r u s i v e  outcrops  a r e  s t r u c t u r a l l y  c u t  by d i f f e r e n t  sets 

of j o i n t i n g  and some f a u l t s ,  though j o i n t i n g  and f a u l t s  appear t o  be 

more s t rong ly  developed i n  t h e  d i o r i t e  mass, cen tered  a t  about 241,000 N 

and 242,000 E ,  than  i n  t h e  o t h e r  ones. 

The complex b recc ia  and the  s i l i c i f i e d  b recc ia  a r e  e s s e n t i a l l y  c u t  by 

numerous f a u l t s ,  shears  and j o i n t s  gene ra l ly  s t r i k i n g  northwest-southeast ,  

nor theast-southwest ,  eas t -wes t ,  and north-south.  I n  some p a r t i c u l a r  

zones, a t t i t u d e s ,  seemingly i n d i c a t i n g  flow bedding I?), have a l s o  been 

mapped w i t h i n  the  s i l i c i f i e d  b recc ia ,  around 232,GOO N and 249,500 E 

map co-ord ina t e s .  

' 
The Bonanza p y r o c l a s t i c s  and flows on the  Expo c la ims  have been l a r g e l y  

a r g i l l i z e d ,  though some of t h i s  a l t e r a t i o n  appears  t o  have been exagger- 

a ted  by supergene a c t i v i t y  as foaiid i n  ou tcrops  ly ing  i n  and around 

Expo 8243 and 8246 claims.  

S i l i c i f i c a t i o n  i n  t h e  Bonanza volcanic  rocks appears  t o  be almost e n t i r e l y  

. r e l a t e d  t o  i n t r u s i v e  bodies.  

A c h l o r i t e - e p i d o t e - z e o l i t e  assemblage i s  w e l l  developed i n  a p ropy l i t i zed  

Bonanza s e c t i o n  on the  no r th  and e a s t  s i d e ' s  of Hushamu Lake. C h l o r i t -  

i z a t i o n  i s  gene ra l ly  perbas ive ;  ep ido te  i s  present  as specks and i n  
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- v e i n l e t s .  Also, some z e o l i t e s  a r e  present ,  and c o n t r o l l e d  by j o i n t i n g  

w and shear ing.  I n  add i t ion ,  t h e r e  are s e v e r a l  o t h e r  ou tc rops  which ou t -  

l i n e  s m a l l  p r o p y l i t i c  zones, i n  which c h l o r i t e  i s  the  main a i t e r a t i o n  

product. 

The i n t r u s i v e  masses usua l ly  show some p r o p y l i t i c  a l t e r a t i o n ,  though 

the  area centered a t  about 242,500 N and 238,000 E map co -o rd ina te s  has  

undergone sortie s i l i c i f i c a t i o n  and a r g i l l i z a t i o n ,  and some z e o l i t e  ve in-  

l e t s  a r e  a l s o  found. 

I n  the  s e v e r a l  s i l i c i f i e d  b recc ia  outcrops ,  mention previously,  some 

a r g i l l i z a t  ion  and minor p y r o p h y l l i t i z a t i o n  a r e  a l s o  d i s t i n g u i s h a b l e .  

Possibly r e l a t e d  t o  t h i s  s i l i c i f i e d  b recc ia ,  some s m a l l  ou tc rops  of pyro- 

p h y l l i t e  b r e c i a  have been mapped a t  about 232,800 N and 247,8(30 E. 

Over the  e n t i r e  a r e a  of s tudy,  p y r i t e  i s  t h e  most widespread and abun- 

dant  sulphide.  It e s s e n t i a l l y  occurs  i n  d isseminat ions  and i n  v e i n l e t s  

i n  t h e  s i l i c i f i e d  and a r z i l l i z e d  Bonanza volcanic  rocks a s soc ia t ed  wi th  

no'copper su lphides .  I n  gene ra l ,  most of the  i n t r u s i v e  outcrops  a r e  

l ean  i n  p y r i t e ,  but i n  the  qua r t z  monzoni te-dior i te  centered  a t  about 

242,500 N and 238,OGO E t h e r e  i s  some minor d isseminat ions  of chalco-  

p y r i t e  and coa t ings  of c o v e l l i t e  and bo rn i t e .  Some magnet i te  i s  a l s o  

present .  

P y r i t e ,  i n  d isseminat ions  and i n  v e i n l e t s ,  is a l s o  t h e  most widespread 

and abundant su lphide  i n  a l l  t h e  s i l i c i f i e d  b recc ia  outcrops .  Brown 

and d a r k  yellow l imoni te  obscures  any su lphides  t h a t  may be present  i n  

some outcrops.  The ox ida t ion  appears  t o  be deep. 

Molybdenite specks a r e  present  i n  some of t h e  py rophy l l i t e  b recc ia  ou t -  

c rops  mapped i n  Expo 11260 and #262 claims. 

showings were found a t  236,600 N - 243,900 E. 
Also, some molybdenite 
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GEOPHYSICAL RESULTS 

INDUCED POLARIZATION 14. 
CHARGEABILITY 

The r e s u l t s  show an elongated b e l t  of anomalous c h a r g e a b i l i t y  s t r i k i n g  

roughly northwest-southeast .  The anomaly starts from the  northwest 

l i m i t  of t h e  survey and runs  about 5,000 f e e t  t o  t h e  southeas t .  

zone i s  about h a l f  as wide as i t  i s  long. 

va lues  inc rease  from a background of about 20 Mil l iseconds t o  a maximum 

of 108 Mil l iseconds moving i n  a south  wes te r ly  d i r e c t i o n  a c r o s s  the  

s t r i k e  of t h e  zone. 

a l though t h e  n = l  data shows a s l i g h t l y  s h o r t e r  and more sharp ly  def ined 

s t r i k e  length.  To t h e  southeas t  p a s t  t h e  major zone but  s t i l l  on the  

same s t r i k e ,  a s e r i e s  of l oca l i zed  anomalies of t h e  o rde r  of 50 t o  70 

mi l l i s econds  appear.  The c e n t e r s  of two of these  anomalies a r e  at 

238,300 E, 241,100 N and 239,800 E,  239,700 N. 

The 

The apparent  c h a r g e a b i l i t y  

The n = l  and n=3 d a t a  agree  on t h i s  p i c tu re ,  

The abundance of 

p y r i t e  v i s i b l e  throughout t h e  a r e a  i s  s u f f i c i e n t  t o  account for  the  

observed anonia 1 i e  s . 
RESISTIVITY 

Values of t h e  apparent  r e s i s t i v i t y  ranged from 200 ohm f e e t  t o  6,000 

ohm f e e t ,  a l though va lues  of l e s s  t han  1,000 ohm f e e t  were considered 

anomalously low. 

same t r ends  a s  ou t l ined  f o r  t he  c h a r g e a b i l i t y ,  however, i n  a r e c i p r o c a l  

f a sh ion  i n  many cases .  

ohm f e e t )  t o  t h e  S.E. of Hushamu Lake may i n d i c a t e  deeper overburden i n  

t h i s  a rea .  General ly ,  r e s i s t i v i t y  seems of on ly  l imi ted  i n t e r p r e t i v e  

va lue  i n  t h i s  a r ea ,  however, i t  may h e l p  i n  o u t l i n i n g  gross  changes i n  

t h e  phys ica l  s t a t e  of t h e  rock wi th  s p e c i f i c  r e fe rence  t o  po ros i ty  and 

permeabi l i ty  c f  t he  rock. 

The r e s i s t i v i t y  p a t t e r n s  seem t o  fol low roughly the  

Higher va lues  of r e s i s t i v i t y  (2,000 t o  4,000 

MAGN LTICS 

The background f o r  t h e  magnetics i s  around 1,300 t o  1,500 gammas, w i th  

some s t rong  anoha l i e s  over  twice these  values .  The dominant f e a t u r e s  

on t h e  map a r e  t h r e e  c l o s e l y  grocped anomalies roughly 2,500 f e e t  by 

2,500 f e e t  cen tered  a t  240,100 E, 239,500 N. 
230,500 N where a value of 3,000 g a m a s  i s  observed. 

One c e n t e r  is  a t  239,300 E, 

The second of t h e  
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t h r e e  l i e s  centered a t  240,800 E, 239,500 N and t h e r e  a value of over 

3,400 gammas w a s  recorded. 

where aga in  a value of 3,000 gammas i s  observed. 

phe ra l  highs a r e  present  t o  the  NW and SE of the  main grouping, and the  

whole system i s  enveloped i n  a r eg ion  of moderately hi-gh magnetic re- 

l i e f .  

these  s a t e l l i t e s  included, s t r e t c h i n g  over 7,000 f e e t  i n  a NW-SE d i r e c -  

t i o n  and almost 3,000 f e e t  on a SW-NE l i ne .  

2,400 f e e t  t o  the  NE, a s p o t t y  l i n e  of magnetic highs runs  on a s t r i k e  

paral le l  t o  the  main anomaly. 

245,500N; 238,800 E, 224,500 N; 243,800 E, 241,700 N ;  244,300 E, 

240,900 N ;  and 246,300 E, 239,900 N where a value of about 800 gammas 

was observed. 

j u s t  t o  t he  NE of t he  above mentioned anomaly where the  magnetic in ten-  

s i t y  drops t o  1,100 gammas. 

The t h i r d  c e n t e r  i s  a t  241,000 E, 238,500N 

Severa l  smaller  p e r i -  

The o v e r a l l  dimensions of the  aacaaly are g r e a t l y  increased wi th  

Displaced approximately 

Centers of t h e s e  are a t  237,300 E, 

Another r a t h e r  l a rge  low occurs  a t  243,300 E, 236,700 N, 

CONCLUSIONS 

The main geo log ica l  f e a t u r e  i n  the  whole a r e a  appears t o  be a N 75"  w 
t r end ing  s i l i c i f i e d  b recc ia  zone i n  which t h e  c o n t i n u i t y  appears  i n t e r -  

rupted by i n t r u s i v e  masses and p y r o c l a s t i c s .  

P y r i t e  i s  t h e  most widespread and abundant sulphide i n  a r g i l l i z e d  Bonanza 

vo lcan ic  rocks a s soc ia t ed  wi th  no copper sulphides .  Some minor dissem- 

i n a t i o n  of cha lcopyr i t e ,  and coa t ings  of c o v e l l i t e  and b o r n i t e  a r e  found 

i n  a qua r t z  monzoni te -d ior i te  centered a t  about 242,500 N and 238,000 E. 

Molybdenite occurrence i s  minor, and e s s e n t i a l l y  loca l ized  i n  the  com- 

p lex brecc ia .  

Magnetite anomalies appear t o  i n d i c a t e  t h e  presence of i n t r u s i v e  masses 

where c o n t a c t s  c a r r y  some magnetite.  

The abundance of p y r i t e  throughout t h e  a r e a  accounts f o r  t he  s e v e r z l  

. and broaA1.P. anomalies. 

D i s t r i c t  Geologist .  
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STtlTEMcNT OF QUALIFICATIONS ~-~ 

W 

The f i e l d  work f o r  t h i s  r e p o r t  was done by t h e  fol lowing persons whose 

q u a l i f i c a t i o n s  arc  out  l ined  below. 

L 

1. 

2. 

3. 
W 

A ,  ASCENCIOS ___? Sezior  Geologist  f o r  Utah Mines L t d .  , Vancouver, E r i t i s h  

Columbia : 

Completed geological  engineer ing  a t  San blarcos Nat ional  Univers i ty  of 

Lima, Peru i n  1959 and ?l.Sc. (Geology) a t  t h e  Univers i ty  of Arizona, 

Tuscon, U.S.A. i n  1966; employed by Cerro d e  Pasco Corporation, La Oroya, 

Peru from January,  1956 t o  March, 1956 and from January,  1957 t o  March, 

1957 as  s tuden t  - t r a i n e e  ; employed by Cerro de Pasco Corporation, 1 a 

Oroya, Peru from May, 1960 t o  August, 1961 as  a s s i s t a n t  mine g e o l o g i s t  

under t h e  supe rv i s ion  of U.  Peterson, Chief Geologist  ; employed by ASAKCO 

I n  Casagrande,Arizona,U.S.A. from June, 1962 t o  September, 1962 8 s  

s tuden t - t r a inee  under t h e  supe rv i s ion  of K. Richard, Chief Geo loq i s t ;  

employed by Cerro cia Pasco Corporation, La Oroya, Peru, from February, 

1963 t o  June, 1970, as  a p i t  g e o l o g i s t ,  d i v i s i o n  geo loy i s t  and p r o j e c t  

geo log i s t  a t  Cerro da Pasco Mine (February, 1963 t o  November, 1963) a t  

Yauriococha Mine (Novenber, 1963 t o  ?larch, 1967)) and a t  t h e  Explorat ion 

Department, L i m a  (Apr i l ,  1967 t o  June, 1970) under t h e  supe rv i s ion  of 

G.E .  Walker, J.S. P-lolloy and C . R .  Pe t e r sen  r e s p e c t i v e l y ;  employed by 

Utah Mines Ltd. from J u l y ,  1970 t o  d a t e  as  a Senior  Geo1o:;ist under E.S. 

Rugg, P. En?., and H.J. Young, P. Eng. 

-- R . B .  ANDERSOV., Geologis t  f o r  Utah Mines Ltd . ,  Vancouver, B r i t i s h  

Columbia : 

Completed 13.SC. (Geology) a t  Universi ty  of B.C. i n  1970; employed by 

B r i t i s h  Columbia Department of Mines, Texas Gulf s u l f u r  and Canico 

du r ing  1967, 1368 and 1963 f i e l d  summer seasons r e s p e c t i v e l y  as geolo-  

S i s t  a s s i s t a n t ;  employed by IJtah Mines L t d .  frotn A p r i l ,  1570 t o  d a t e  as 

a geo log i s t  under the  supe rv i s ion  of E.S. Rup,g, P. Eng., and M.J. Young, 

P. Eng.' 

- G.A. CLOUTHIER, Geologist  f o r  Ut-ah Mines L t d . ,  Vanccuver, ! ; r i t i sh  

Columbia; completed R.Sc. (Honor? Geoloqy) a t  Universi ty  of B r i t i s h  Col- 

umbia i n  1970; employed by Uta'i Construct ion and  ?:ini.clg Company dur ing  

' 

. ,  
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W 

, 
1968 and 1969 summer f i e l d  seasons a s '  geochemical and geo lg ica l .  a s s i s t a n t  

r e s p e c t i v e l y ;  employed by Utah Mines L t d .  from A p r i l ,  1970 t o  d a t e  as a 

geologis t  under t h e  superv is ion  of E.S. Rugg, P. Eng., and M.J. Young, 

P. ling. 

4 .  R. POTTER, Senior  Geologis t  f o r  Utah Mines L t d . ,  Vancouver, B r i t i s h  

Columbia; completed B.A.Sc (Geological Engineering) a t  t h e  Univers i ty  of 

B r i t i s h  Columbia i n  1961 and M.Sc. (Applied) a t  t h e  Universi ty  of hlcGil1, 

Province of Quebec, i n  1972; employed a s  Geologis t  i n  Mining Explorat ion 

and Engincering Geology by Asbestos Corp. L t d .  and Caseco Consul tants  

Ltd. ,  Vancouver, B r i t i s h  Columbia, dur ing  1961 t o  1963; employed as geol-  

o g i s t  i n  petroleum exp lo ra t ion  by A t l a n t i c  Refining Co. T,td., Calgary, 

dur ing  1963 t o  1965; employed as Explorat ion Geologis t  by Alrae Engineer 

i n s  L t d . ,  Vancouver, dur ing  1966; employed a s  Explorat ion Geologis t  by 

Mining Explorat ions I n t e r n a t i o n a l ,  Madrid, Spain, dur ing  1967 t o  1970; 

employed as Explorat ion Geologist  by A g i l i s  Explorat ion Serv ices  L t d . ,  

Vancouver, dur ing  1970 t o  1971 summer f i e l d  seasons;  employed as Senior  

Geologist  by Utah Mines L t d . ,  from May, 1972 t o  d a t e  under E.S. Ilugg, P. 

Eng., and M.J. Young, P. Eng. Nember of t h e  Assoc ia t ion  of P ro fes s iona l  

Engineers of B r i t i s h  Columbia s ince  1970. 

5. De GEORGE CARGILL, Geologis t  dur ing  t h e  l a s e  t h r e e  summer f i e l d  seasons 

f o r  Utah Mines L t d . ,  Vancower,  B r i t i s h  Colunbia;  completed B.A.Sc. a t  

t he  Univers i ty  of Toronto i n  1967, M.Sc. a t  t h e  Queens Univers i ty ,  

Ontar io ,  i n  1970; worked a s  a s tudent  dur ing  summer f i e l d  seasons wi th  

Geolozical  Survey of Canada i n  1964, and wi th  the  Gntar io  Piepartment of 

Mines i n  1965 and 1966; employed as a f i e l d  geologis t  dur ing  summer f i e l d  

..seasons by Lyt ton P!inerals L t d .  i n  1967, by E,dorado Nuclear L t d .  i n  1958 

and 1969, and by Utah Nines L t d .  i n  1970, 1971 and 1972. Regis tered as  

a P. Eng. i n  Ontar io  and firitisti Columbia. 

6. N .  l e  NOBEL, Geologis t  f o r  Utah Mines L t d . ,  .'ancouver, B r i t i s h  Columbia; 

. completed geo log ica l  engineer ing  a t  Univers i ty  of BrLtish Columbia i n  

1970; employed by Tara Nining ar,d Explorat ion Company, Saskatchewan and 

Cominco Limited, B r i t i s h  Colu,?ibia dur ing  1968 and 1969 summer f i e l d  

seasons as a g e o l o g i s t ' s  a s s i s t a n t ;  employed by Kennco Explorat ions 

I 
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(Western) Limited, Vancouver, B r i t  i s h  Colunbia, from May, 1970 t o  February, 

1971 as an  a s s i s t a n t  geologis'; under t h e  superv is ion  of C . S .  Ney, P. Eng.; 

employed by Utah Mines L t d . ,  from February, 1971 t o  d a t e  as a geo log i s t  

under t h e  superv is ion  of E.S. Rugg, I?. Eng., and M.J. Young, P. Eng. 

w 

7. K. WITHERLY -? Geophysicist  f o r  Utah Construct ion & )fining Co., Vancouver, 

B r i t i s h  Columbia; completed l 3 . S ~ .  (GeophysFcs) a t  Univers i ty  of B r i t i s h  

Columbia i n  1971; employed by Utah Mines L,td. and Tri-Con Explora t ion  

Surveys dur ing  1969 and 1970 summer f i e l d  seasons r e s p e c t i v e l y  as a 

geophys ic i s t ' s  a s s i s t a n t ;  employed by Utah Mines Lrd .  from Nay, 1971 t o  

d a t e  as a geophys ic i s t  under t h e  superv is ion  of E .S .  Xugg, P. Ens., and 

M.J.. Young, P. Eng. 
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SALARIES 

A. Ascencios 

R. Anderson 

R. P o t t e r  

N. l e  Nobel 

G. Clouthier  

K. Witherly 

G. C a r g i l l  

R. Caldwell 

T. Drown 

L. Harrison. 

C. Fleming 

D. P e l l y  

E. liorstad 

D. Spancers 

L. Sonmor 

I3. M u l l e r  

G. Hedges 

K. O r l e s k i  

W 

- STATEMENT OF COST 

109 d a y s  (3 545/day 

108 days  G! $27/day 

21  days@ $43.25/day 

21 d a y s  (3 $27.50/day 

21 days @ $28.50/day 

97 days @ $26.30/day 

73 days (3 $32.50/day 

112 days @ $19.20/day 

118 days @ $20.00/day 

120 days cd $19.20/day 

100 days @ $26.7O/day 

116 days @ $19.20/day 

140 days Cd $18.30/day 

1.41 d a y s  @ $17.50/day 

88 days @ $26.70/day 

62 days @ $14.20/day 

5U days @ $26.70/day 

30 days: @ $20.00/day 

TOTAL SALARIES 

VEI I ICLE RENTAL -- 

May 1 7  t o  Sept. 16, 1.972 1 G.M.C. 4x4 

123 days (3 $16.00/day 

I*Iriy 17 t o  Aug. 30, 1972 1 G.M.C. 4 X G  

107 days @ $11.30/day ~ 

TOTAL 

LIGHT FIANT RENTAL ---- 

May 16 t o  Sept.  16, 1972 1 VM-:larkon 

5KW Diesel I l G V - A C  

4 months @ $210.00/month 

TOTAL * 

$4,905.00 

$2,9 16.00 

$ 908.25 

$ 577.50 

$ 598.50 

$2,551.10 

$2,372.50 

$2,150.40 

$2,360.00 

$2,304.00 

$2,670.00 

$2,227.20 

$2,562.00 

$2,467.50 

$2,349.60 

$ 880.40 

$1,335.00 

$ 600.00 --- 
$36,734.95 $36,734.95 

$ 1,230.00 

$ 1,2G8.00 - 
$ 2,438.CO $ 2,438.0cI 

$ 840.00 

$ 840.00 
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RADIO FRUIPMENT 

V 
SSB 60 R e n t a l ,  6 months @ $56.00/month 

SSB Ren ta l ,  2 months @ $78.50/nionth 

$ 336.00 

$ 157.00 

$ 493.00 $ 493.00 

1.P. EQUIPMENT 

T r a n s m i t t e r  Rece ive r  and Honda 2 1  days  @$45/day $ 945.00 

Radios  4 Motorola  HT 220 @ $40/month 18.00 

TOTAL $ 963.00 $ 963.00 

MAGNETIC EQUIPMENT --- 

$ 1;000.00 -- J a l a n d e r  Magnetometer 4 months @ $250/month 

TOTAL $ 1,000.00 $ 1,000.00 

G R I D  PREPARATION 

U 
B a s e l i n e  C u t t i n g  Cost ( U n d e r h i l l  & U n d e r h i l l )  S 8,439.78  

TOTAL $ 8,439.78 $ 8,439.78 

P i c k e t  L ines  C u t t i n g  Cost (Mannex Mining) - $13,898.00 

TOTAL $13,898.00 $13.898.00 

HE LICOPT ER -- 

91.4  hour s  @ $155.00/hour 

TOTAL 

CAMP COSTS - 

2,044 man days  @ $5.18/man day 

'i'CTI'AL 

' 
- 2 $14 171.20 

$14,171.20 $14,171.20 

-- $10 593.94 d- 

* ' $10,593.94 $10,593.94 
- 
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REPORT AND MAP PREPARATION 

GRAND TOTAL 

M.J. Young, P. Eng., 
District Leo log is t . 

$ 5,000.00 

$94,571.87 

- 20 - 




























































































