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0 A. INTRODUCTION 

The S t e e l e  Creek proper ty ,  s i t u a t e d  approximately 30 miles northwest o f  

Germansen Landing, B.C., i s  one o f  an eve r - inc reas ing  number o f  r e c e n t l y  

d i scovered  s y e n i t e  copper depos i t s .  These occur rences ,  p r i n c i p a l l y  i n  

q u a r t z  d e f i c i e n t  in te rmedia te  i n t r u s i v e  rocks,  a r e  c h a r a c t e r i z e d  by (1)  

s imple su lphide  mineralogy, (2)  p ink  K-feldspar a l t e r a t i o n ,  (3)  gene ra l  

l a c k  o f  p y r i t e ,  absence o f  p y r i t e  halo,  and any s p a t i a l  a s s o c i a t i o n  o f  

p y r i t e  and o r e  minera l s ,  (4) absence o f  molybdenum, (5) absence of  

se r ic i t i c  a l t e r a t i o n ,  (6 )  e r r a t i c  su lphfde  m i n e r a l i z a t i o n ,  and (7)  devel-  

opment o f  secondary c a l c - s i l i c a t e  minerals .  The S t e e l e  Creek depos i t  

a s c r i b e s  t o  a l l  t h e s e  c h a r a c t e r i s t i c s  except  t h e  l a s t .  

The p r o p e r t y  was i n i t i a l l y  s t aked  i n  t h e  f a l l  o f  1970 due t o  high copper 

geochemical va lues  ob ta ined  i n  S t e e l e  Creek dur ing  an  e a r l i e r  r eg iona l  

s i l t i n g  program. A t  t h e  t ime o f  s t a k i n g  some p recu r so ry  prospec t ing  

r evea l ed  c h a l c o p y r i t e  m i n e r a l i z a t i o n  over  a widespread a rea .  I n  t h e  

w in t e r  o f  1970-71 f i f t e e n  t h i n  s e c t i o n s  were made from c o l l e c t e d  samples 

and s t u d i e d  by t h e  p re sen t  w r i t e r .  Topographic base  maps on 1000' and 

4001 s c a l e s  were prepared and a f i e l d  program w i t h  emphasis on geology 

and geochemistry was i n i t i a t e d  i n  l a t e  June. A c rude  g r i d  was eshabl i shed  

t o  a f  d i n  o r i e n t a t i o n ,  sample c o l l e c t i n g ,  and geo log ica l  mapping. Samples 

f o r  rock and s o i l  geochemical a n a l y s i s  were c o l l e c t e d  from June through 

J u l y  on  t h e  KIP claims and through t h e  middle  o f  August on  t h e  STL claims. 

Geologic mapping o f  t h e  p rope r ty  was completed dur ing  t h e  same i n t e r v a l s .  



C3 B. CLAIMS & OWNERSHIP 

The property c o n s i s t s  of 133 contiguous mineral claims and f r a c t i o n s  

i n  t h e  Omineca Mining Division of B r i t i s h  Columbia (see P l a t e  I) .  The 

claims a r e  owned by Noranda Explorat ion Company, Ltd. N.P.L. and a r e  

l i s t e d  a s  follows: 

Claims 

KIP # 1 - 12 
1 - 4 Fr. 

13 - 18 
5 &  6 F r .  

25 - 44 
45 - 52 
53 - 56 

7 - 14 Fr. 
15 Fr. 

P I K #  1 - 16 
1 - 6 Fr. 

STL # 1 - 8 
9 - 16 

17 - 24 
1 -  3 F r .  
4 -  6 
7 -  9 

KIP #16 - 19 Fr. 
57 - 62 
20 - 22 Fr. 

C , LOCATION AND ACCESS 

Record/Tag Nos. Recording Dates 

Segt. 3/70 
1 1 

Sept. 21/70 
11 

Ju ly  7/71 
11 

tl 

1 1 

11 

Aug. 2/71 
rt  

11 

11 

Aug. 12/71 
Aug. 191 71 

1 1 

The S t e e l e  Creek property is located  approximately 30 mi les  northnorth- 

west o f  Germansen Landing between l a t i t u d e s  5 ~ ~ 5 5 '  and 5 6 ° 0 0 ' ~  and 

longitudes 1 2 ~ ~ 2 0 '  and 125'25'~. The proper ty  is  acces6ible  by h e l i -  



cop te r  from Smithers o r  Ft. St .  James. Duri- t h e  summer, however, a t  

l e a s t  one o r  more hel icopters  a r e  based a t  Gewansen Landing which means 

t h a t  less c o s t l y  float-equipped a i r c r a f t  o r  ground t r anspor ta t ion  can 

be  u t i l i z e d  f o r  a g r e a t e r  p a r t  of t h e  distance,  Although the re  i s  no 

d i r e c t  access by road, a good d i r t  road e x i s t s  from Germansen Landing 

nor th  across  the  Osil inka and west t o  near t h e  confluence of t h i s  r i v e r  

and Haha Creek passing within 2 m i l e s  of  the  nor th  boundary of  the  property. 

D. PHYSIOGRAPHY AND GEOMORPHOUGY 

The S t e e l e  Creek property l i e s  i n  t h e  cen te r  of  t h e  Omineca Mountains 

o f  t h e  Central  Plateau-Mountain Area of  t h e  I n t e r i o r  system of  the  

Canadian Cordi l le ra  (Bostock, 1940, pp. 42-44). It i s  located i n  t h e  

h e a r t  of t h e  northwesterly-trending Swannell Ranges a t  e l eva t ions  from 

4200' t o  6200'. The property c o n s i s t s  of  3 eas ter ly- t rending r idges  

and 2 intermediate v a l l e y s  bordered by p rec ip i tous  g l a c i a l l y  carved 

s lopes  and c i rques  t o  t h e  north and w e s t  and g e n t l e r  s lopes  and open- 

ended t runk va l l eys  t o  t h e  e a s t  and south. The map-area i s  drained by 

numerous small ephemeral streams on t h e  s teeper ,  north-f acing slopes 

and by 2 l a rge r  perennial  creeks on t h e  souther ly  slopes:  S t e e l e  Creek 

flows e a s t e r l y  through t h e  c e n t e r  of the  proper ty  and then nor th  t o  t h e  

Osi l inka  River; an un-named creek t o  t h e  south flows roughly p a r a l l e l  

t o  S t e e l e  Creek and then tu rns  south t o  form a t r i b u t a r y  of  t h e  Duckling 

Creek watershed. Valley f l o o r s  and lower s lopes  a r e  cloaked i n  scrub 

timber (mostly balsam and spruce) and stshintangle" t o  e l eva t ions  of  5500'. 



Approximately 95% of the  outcrop encountered was above t h i s  elevation.  

A s e r i e s  of l a t e r a l  moraines p a r a l l e l s  the  base of the  north slope from 

Haha Creek t o  S tee le  Creek. 

A notable  f ea tu re  of the  t e r r a i n  i n  t h i s  a rea  i s  the  pers is tency of north- 

fac ing s lopes  t o  be prec ip i tous  and unvegetated and south-facing slopes 

t o  be more gently sloping and vegetated. This  appears t o  be a post- 

g l a c i a l  modificat ion of gross  f e a t u r e s  o r ig ina t ing  from a lp ine  g lac ia-  

t i o n  and subsequently subjected t o  d i f f e r e n t i a l  erosion. Erosional 

processes  (chief ly  ice-plucking) have been accelera ted  on the  she l t e red  

north slopes,  and lessened on the  south s lopes  where exposure t o  a  longer 

growing season has r e su l t ed  i n  a  p r o t e c t i v e  vegeta t ion  cover and immature 

s o i l  development. 

A well-developed rock g l a c i e r  occupies a  nor th  fac ing c i rque  on the  

west-edge of the  property - t h e r e  has been apparently l i t t l e  r e l a t i v e  

movement i n  recent  years  a s  evidenced by s u b s t a n t i a l  l ichen growth on 

t h e  upper surfaces of the  rock fragments. 

For a  more comprehensive treatment of  cl imate,  g l a c i a l  h i s to ry ,  etc.  

t h e  reader i s  re fe r red  t o  G.S.C. Memoir 274, Geology and Mineral Deposits 

o f  Aiken Lake Map-Area, B.C. by E.F.Roots, which f u l l y  descr ibes  t h e  

a r e a  t o  the  immediate north of  the  S t e e l e  Creek map-area with which it i s  

physiographical l y  ident ica l .  
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f-'# E. G E O U G I C  SETTING 

The S t e e l e  Creek property i s  underlain by quar tz-def ic ient  border- 

phases of  the  Hogem Batholith, the  l a r g e s t  body of t h e  Omineca Intrusions.  

The Hogem body, mainly g r a n i t e s  and granodior i tes ,  i s  a northvesterly-  

t rending elongate pluton t h a t  extends from Chuchi Lake north f o r  approx- 

imately 75 miles. It i s  bordered t o  the  west by t h e  Pinchi  Faul t  and t o  

t h e  e a s t  by Takla volcanics. Three bodies of syen i t e  a r e  known t o  occur 

wi th in  t h e  Hogem rocks: the  Chuchi Lake syeni te ;  the  Duckling Creek 

(Lorraine) syenfte;  and the  smaller S t e e l e  Creek syenite .  The f i r s t  two 

mentioned have been mapped by Armstrong (G.S.C. Memoir 252, p. 99) and 

t h e  second has been inves t iga ted  i n  more d e t a i l  by Koo (1968). No 

mention o f  the  S tee le  Creek syen i t e  e x i s t s  i n  t h e  l i t e r a t u r e .  These 

t h r e e  bodies a r e  a l l  younger than the  main Hogem in t rus ions  and, a s  

suggested by Armstrong, may represent  e i t h e r  l a t e  phases of t h e  Hogem 

o r  much l a t e r  Cret - T e r t .  in t rus ions .  Koo [fbid)  however, has estab- 

l i shed  a K / A r  da te  of  170+ 8 m.y. using b i o t i t e  from "hypermelanic fenite". 

This presumably represents  t h e  l a s t  s tage  of  magmatic a c t i v i t y  associa ted  

with the  Duckling Creek body and, i f  so, i n d i c a t e s  emplacement of the  

s y e n i t e s  during the  lower Jurass ic .  Acceptance of  t h i s  da te  would push 

back Amstrong's  Upper Jurassic-lower Cretaceous age f o r  t h e  Omineca 

i n t r u s i o n s  correspondingly. 



C, F. DETAILED GEOLDGY 

1. Int roduct ion  

Quar tz  d e f i c i e n t  border phases of  the  Hogem granod io r i t e s  under l i e  the  

S t e e l e  Creek property. A small plug of  syen i t e  extends from t h e  cen te r  

o f  t h e  map-sheet t o  the  northeast  while rnore bas ic  monzoni t ic -d ior i t ic  

rocks outcrop on the  north, west, and south s i d e s  of  t h e  property. Two 

main per iods  of in t rus ion  a r e  envisioned: a  monzo-dioritic s u i t e  (Phase I )  

temporally and compositionally r e l a t e d  t o  t h e  bulk of t h e  Hogem in t rus ions ;  

and a younger, s y e n i t i c  s u i t e  (Phase 11)  representing t h e  l a s t  phase o f  

magmatic a c t i v i t y  associated with the  Hogem Batholi th.  Phase I rocks 

c o n s i s t  of  coarse-grained monzonites, f  ine-grained d i o r i t e s ,  and f ine-  

grained,  mafic-rich dykes. Phase I1 rocks c o n s i s t  of  porphyr i t i c  and 

pegmat i t ic  syen i t e s  and associa ted  f ine-grained rocks. The a c t i o n  of  

metasomatizing f l u i d s  o r ig ina t ing  from the  s y e n i t i c  body has given r i s e  

t o  a  h ighly  i r r e g u l a r  aureole o f  K-feldspathized monzonites. The i n t e n s i t y  

and ex ten t  of the  metasornatfsm increase  with g r a i n  s i z e  and f r a c t u r e  

densi ty.  Two major t r ends  o f  systematic jo in t ing  i n  t h e  Phase I hos t  

rocks a r e  apparently associa ted  with emplacement of  t h e  Phase I1 stock. 

These a r e  probably tens ional  f e a t u r e s  generated from in t rus ion  and c r y s t a l l -  

i z a t i o n  of  the  syenites .  Quartz-veining i s  l o c a l l y  abundant i n  the  syen i t e  

porphyries but absent i n  Phase I rocks. Copper minera l iza t ion  occurs i n  

t h e  quartz-veins, syen i t e s  and K-feldspathized monzonites i n  minor amounts. 

Gossans a r e  developed on the  property but  these  a r e  r e l a t e d  t o  weathering 

of  magnetite and ferromagnesian minerals  and a r e  not associa ted  with 

sulphide oxidation. 



2. Phase I In t rus ions  

a )  Monzonites 

( i )  In t roduct ion:  

The monzonitic rocks t h a t  outcrop on t h e  proper ty  a re ,  where unmeta- 

somatized, r e l a t i v e l y  homogeneous, medium-coarse grained mesocratic 

rocks t h a t  a r e  compositionally c l o s e  t o  t h e  monzonite-diorite border- 

l i n e  - t hus  the  designation monzo-diorites. The f a b r i c  i s  t y p i c a l l y  

hypidiomorphic-equigranular though l o c a l l y  porphyr i t i c  development of 

K-feldspar and p lagioclase  has  occurred. Inc lus ions  o f  hybridized 

country rock o r  r e l i c t  c r y s t a l s  a r e  common i n  some places.  Pink s t r i n g e r s  

a r e  present  i n  varying dens i ty  i n  a l l  t h e  outcrops. Fresh rock becomes 

bleached i n  outcrop and weathers t o  a d iagnost ic  l ight-coloured rubble. 

( i i )  Mineralogy and Textures: 

An averaged modal composition based on t h i n  sec t ion  examination of four 

monzo-dioritic rocks y ie lds  t h e  following mineral abundances: p lagioclase  

50%, K-feldspar (microcline and o r thoc lase )  252, hornblende lo%, aug i t e  

52, b i o t i t e  5% and minor quar tz ,  c h l o r i t e ,  epidote,  tourmaline, c a l c i t e ,  

a p a t i t e ,  magnetite and sphene. Magnetite i s  always p resen t ,  o f t e n  i n  amounts 

up t o  5% and i s  invariably associa ted  with primary mafic minerals  and 

t h e i r  der iva t ives .  

P lagioclase  typ ica l ly  occurs a s  subhedral-euhedral Carlsbad-Albite twins 

varying i n  length from < I  uun t o  5 nun. Zoning was observed i n  only a 

few gra ins .  Plagioclase composition v a r i e s  from Ang2 - An60 (average 

An44). Locally, reduction of  o t h e r  componental g r a i n  s i z e s  r e s u l t s  i n  

- 7 -  



a weak porphyr i t i c  t ex tu re  (not r e a d i l y  observable i n  hand specimen) 

wi th  andesine o r  andesine p lus  or thoclase  phenocrysts and some specimens 

e x h i b i t  p a r a l l e l  alignment of phenocrysts. S a u s s u r i t i z a t i o n  of plagio-  

c l a s e  has occurred i n  se lec ted  g ra ins  and has been r e s t r i c t e d  t o  the  

more c a l c i c  core regions. I n  one specimen (B-1-2-70) near ly  a l l  t h e  

andesine l a t h s  exh ib i t  flexed twin lamellae and c r y s t a l  boundaries - 
t h i s  suggests  deformation concomitant with c r y s t a l l i z a t i o n  of i n t e r s t i t i a l  

components . 
K-feldspar occurs a s  euhedral g ra ins ,  l a r g e  i n t e r s t i t i a l  anhedral aggre- 

ga tes ,  minute i n t e r s t i t i a l  segregated anhedra, micrographic intergrowths 

with quar t z ,  and a s  or thoclase  r i m s  around plagioclase .  The g r e a t e r  

abundance of K-feldspar i s  or thoclase  but microcl ine  i s  sometimes present  

a s  early-formed euhedral grains.  Rela t ive ly  f r e s h  p e r t h i t i c  subhedral 

K-feldspar has a l s o  been observed. Where p o r p h y r i t i c  t e x t u r e s  have 

developed t h e  groundmass becomes enriched i n  o r thoc lase  such t h a t  K- 

f e ldspar ,  while occupying approximately 10% s f  t h e  t o t a l  rock composition, 

comprises up t o  80% of the  matrix. Here andesine, aug i t e ,  and hornblende 

comprise t h e  l a rge r  grains.  

The predominant mafic mineral is green anhedral-subhedral hornblende 

which genera l ly  has been c h l o r i t i z e d  pe r iphera l ly  and sometimes completely. 

Hornblende i s  a l s o  present  along u r a l i t i z e d  margins of primary augite .  

Early-formed hornblende is  present  a s  d i s t i n c t  euhedral sec t ions  and 

fragments; l a t e - c r y s t a l l i z e d  hornblende i s  i n t e r s t i t i a l  and e x h i b i t s  

p o i k i l i t i c  t ex tu re  with euhedral andesine and quar tz .  

Greenish-black aug i t e  ( l ight-green i n  t h i n  sec t ion)  i s  common a s  a primary 



C: mafic mineral but only r a r e l y  exceeds a modal composition of  5%. Most 

g r a i n s  a r e  euhedral and a few exh ib i t  {LOO) twinning. Ura l i t i eed  r i m s  

a r e  common producing haloes of  hornblende and t r e rgo l i t e -ac t ino l i t e  

assemblages around re l ic t  pyroxene cores. B i o t i t e  a s  a primary mafic 

is  r a r e  but  does occur i n  small amounts a s  an a l t e r a t i o n  product of 

hornblende. Accessory minerals include quar tz ,  a p a t i t e ,  sphene, zircon, 

tourmaline, magnetite, and b i o t i t e .  Secondary minerals  include c h l o r i t e  

i n  amounts up t o  10% and minor b i o t i t e ,  c a l c i t e ,  epidote,  and t remol i te-  

a c t i n o l i t e .  

b)  Fine-grained Dior i tes  

( i )  Introduction:  

I n  t h e  nor theas t  p a r t  of  the  mapsheet f ine-grained leuco - t o  melanocratic 

rocks o f  d i o r i t i c  composition a r e  p resen t  a s  l a t e - s t age  Phase I dykes. 

Chi l led  margins and p l a t y  f o l i a t i o n  have been observed i n  t h e  d i o r i t e  

along abrupt  monzo-diorite contacts .  The melanocrat ic  d i o r i t e s  comprise 

map u n i t  d i l  and the  s l i g h t l y  coarser-grained l eucocra t i c  phase comprises 

u n i t  dig. Local K-feldspathizat ion has r e s u l t e d  i n  s e l e c t i v e  d iges t ion  

o f  p lag ioc lase  by or thoclase  and enrichment of a l b i t e .  The bulk of t h e  

d i o r i t i c  rocks, however, have remained impervious t o  t h e  Phase I1 meta- 

somatic processes and a r e  e s s e n t i a l l y  f r e s h  and unaltered.  

( i i )  Mineralogy and Textures: 

Bulk composition and t e x t u r a l  p r o p e r t i e s  remain r e l a t i v e l y  homogeneous 

throughout the  d i o r i t i c  rocks. From hand specimen examination an estimated 



mineral composition i s  502 subhedral-euhedral p lag ioc lase  (max. length 

3 m; avg. length 5 wn). 40% subhedral-euhedral pr ismat ic  a u g i t e  (max. 

length  1 mu), f ixed i n  a granular  matr ix containing a small percent  mag- 

n e t i t e .  Augite loca l ly  has  undergone u r a l i t i z a t i o n  t o  a s o f t  green 1 
I 

mineral ( ch lo r i t e? ) .  Fracture surfaces  o f t e n  conta in  p y r i t e  and/or 

s e r i c i t e  and epidote along f r a c t u r e  p lanes  i s  present  but  not abundant. 

Textures a r e  predominantly hypidiomorphic-equigranular although on a 

microscopic s c a l e  la rge ,  widely-scattered l a t h s  o f  p lag ioc lase  and aug i t e  

r e s u l t  i n  a pseudo-porphyritic fabr ic .  

c )  Dyke Rocks 

Dykes o f  two d i s t i n c t  l i t h o l o g i e s  a r e  associa ted  with l a t e - s t age  Phase I 

magmatism and a r e  r e s t r i c t e d  i n  outcrop t o  t h e  nor th  p a r t  of t h e  map-sheet. 

The more abundant u n i t  i s  a hornblende porphyry (hp) i n  which dark-green, 

euhedral  l a t h s  of  hornblende (up t o  3 mrn i n  length)  a r e  randomly o r i en ted  

i n  a f ine-grained c r y s t a l l i n e  o r  aphan i t i c  groundmass o f  d i o r i t i c  compo- 

s i t i o n .  Phenocrysts o f  euhedral p lag ioc lase  (max. length 1.5 cm) may a l s o  

be present  i n  amounts up t o  15%. 

The l e s s  abundant member i s  a p lag ioc lase  porphyry i n  which p ink-r imed,  

euhedral p lagioclase  phenocrysts a r e  r egu la r ly  d i s t r i b u t e d  i n  a dark- 

grey aphan i t i c  matrix. Abundance o f  phenocrysts v a r i e s  from 5% t o  approx- 

imately 50% of the  whole rock: a well-developed f o l i a t i o n  accompanies 

increased phenocryst concentrations. Magnetite i s  p resen t  i n  both types 

although t o  a much lower concentrat ion i n  t h e  p lag ioc lase  porphyry than 

t h e  hornblende porphyry. 



3. T r a n s i t i o n a l  

( a )  K-feldspathized Monzonites 

( i )  I n t roduc t ion :  

Minera log ic  d e s c r i p t i o n s  i n  t h e  preceding s e c t i o n s  have been r e s t r i c t e d  t o  

r e l a t i v e l y  f r e s h  members o f  t h e  monzo-dior i te  s u i t e .  I n  c e r t a i n  a r ea s ,  - 

however, where increased  f r a c t u r e  dens i ty  and/or proximi ty  t o  Phase I1 

i n t r u s i o n s  has  a ided i n  t h e  migra t ion  and a v a i l a b i l i t y  o f  a l t e r i n g  f l u i d s ,  

weak t o  i n t e n s i v e  K-metasomatism o f  Phase I rocks h a s  occurred.  A l l  t h e  

rocks  on  t h e  p rope r ty  e x h i b i t  some degree o f  s t r i n g e r i n g  by K-feldspar-r ich 

m a t e r i a l  which, r a t h e r  than  a  r e s u l t  o f  some p o s t - i n t r u s i v e  hydrothermal 

a l t e r a t i o n ,  i s  l i k e l y  penecontemporaneous w i th  Phase I1 a c t i v i t y .  F i e l d  

r e l a t i o n s ,  i n  p a r t i c u l a r  dyking o f  t h e  p ink  s t r i n g e r s  by a p l i t i c  s y e n i t e  

and g r a n i t e  dykes, support  t h i s  hypothesis .  

K-metasomatism (predominantly K- fe ld spa th i za t i on )  o f  Phase I rocks  ranges 

from wall-rock a l t e r a t i o n  along t h i n ,  widely-spaced f r a c t u r e - f i l l i n g s  t o  

wholly a l t e r e d  t o  p ink ,  euhedral  o r t h o c l a s e  and dark  green  hornblende 

wi th  an  e n t i r e  s u i t e  of  in te rmedia te  v a r i e t i e s .  The bulk  of  t h e  meta- 

somatized rocks,  however, a r e  monzo-d ior i t i c  members having undergone 

o n l y  p a r t i a l  metasomatism such t h a t  o r i g i n a l  t e x t u r e s  (a l though he te ro-  

g e n e i t y  i n  f a b r i c  i s  more pronounced) a r e  s t i l l  recognizable .  Development 

o f  p i n k  o r t h o c l a s e  and increased  amounts o f  hornblende has  g iven  t h e  hos t  

rock a  d i a g n o s t i c  pink and green  hue. Because t h e s e  rocks  a r e  e a s i l y  

r ecogn izab le  i n  t h e  f i e l d  and because they i n d i c a t e  a  d e f i n i t e  chemical 

a f f i l i a t i o n  wi th  Phase I1 magmatism, they  have been mapped a s  a  s e p a r a t e  



l i t h o l o g i c  u n i t  (kmon). It should be emphasized t h a t  t h e s e  rocks  a r e  

v a r i a b l y  rnetasomatized monzo-diorites and, a s  such, c o n t a c t s  w i t h  unmeta- 

somatized Phase I rocks a r e  g r a d a t i o n a l  and g e n e r a l l y  h igh ly  i r r e g u l a r .  

(ii) Mineralogy and Textures 

A t y p i c a l  K-feldspathized monzonite i s  composed o f  30-40% anhedral-  

euhedra l  twinned p l ag ioc l a se  (avg. comp. An3g), 30-40% pink ,  cloudy, 

anhedra l  o r t h o c l a s e ,  10-15% green ,  anhedra l ,  fragmented, b i o t i t i z e d  

hornblende, and minor amounts o f  q u a r t ,  magnet i te ,  a p a t i t e ,  sphene, e tc .  

P l a g i o c l a s e  v a r i e s  from f r e sh ,  euhedra l ,  well-twinned g r a i n s  t o  cloudy, 

embayed, and p a r t i a l l y  d iges t ed  fragments wherein Ab-twin lamel lae  become 

less defined.  P l ag ioc l a se  fragments (remnant co re s? )  and q u a r t z  anhedra 

e x i s t  a s  i n c l u s i o n s  i n  l a rge ,  subhedral ,  p o i k i l i t i c  o r thoc l a se .  Horn- 

b lende  t y p i c a l l y  has  a pronounced anhedra l  o u t l i n e  w i t h  o r  without  b i o t -  

i t i z a t i o n  o f  g r a i n  margins. B i o t i t e  a l s o  occu r s  intergrown wi th  hornblende 

and secondary b i o t i t e  is l o c a l l y  concent ra ted  along c lose ly-spaced  f r a c t u r e  

planes.  With an  i nc rease  i n  metasomatic i n t e n s i t y ,  p l a g i o c l a s e  becomes 

d e p l e t e d  and qua r t z  e n t i r e l y  absent  and t h e  rock becomes enr iched  i n  o r tho -  

c l a s e  and mafic  hornblende and i s  accompanied by p r o g r e s s i v e  f a b r i c  inhomo- 

gene i ty .  Textures  a r e  l o c a l l y  very  heterogeneous w i t h  i r r e g u l a r  c l o t t i n g  

o f  mafic  minera l s ,  dep l e t i on  o r  i nc rease  i n  minera l  abundances, v a r i a t i o n  

i n  g r a i n  s i z e ,  p o r p h y r i t i c  development o f  hornblende and o r t h o c l a s e ,  e tc .  



4. - Phase I1 Int rus ions  - Syenites 

a )  Coarse-grained Syenites  

( i )  General Aspects: 

I n  t h e  north p a r t  of  the  Seeele Creek map area  a small s tock of  s y e n i t i c  

ma te r i a l  intruded the  Phase I rocks p r i n c i p a l l y  a s  a  porphyr i t i c  phase 

comprising th ree  un i t s :  a  porphyr i t i c  or thosyeni te  (osp); a  syeni te  mega- 

porphyry (smp): and a K-feldspar pegmatite  peg). 

The f i r s t  un i t  i s  a t r a n s i t i o n a l  phase from the  syen i t e  megaporphyry 

t o  t h e  fine-grained or thosyeni tes  (cf F.4.b). It e x h i b i t s  discordant  

r e l a t i o n s h i p s  with Phase I rocks and apparently intruded a s  ear ly-s tage  

dykes during Phase I1 plutonism. Although t r a n s i t i o n a l  i n  composition 

these  rocks comprise an e a s i l y  mappable u n i t  d is t inguished by a small 

abundance of or thoclase  phenocrysts randomly o r i en ted  i n  a  f ine-grained 

s y e n i t i c  matr ix and by t h e i r  occurrence i n  compositionally and t e x t u r a l l y  

unre la ted  host  rocks. Rock type osp comprises approximately 5% of t h e  

s y e n i t i c  rocks on t h e  property. 

A s  t h e  concentrat ion of  K-feldspar phenocrysts increases  so does the  s i z e  

o f  t h e  individual  grains.  The syen i t e  megaporphyry i s  charac ter ized  by 

remarkably large  (max. length 3 inches) ,  dark, t abu la r  o r thoc lase  c r y s t a l s  

comprising 20% of t h e  rock. A t rend toward a x i a l  alignment and p l a t y  

f o l i a t i o n  of  the  fe ldspar  t a b l a t e s  becomes apparent with increased con- 

c e n t r a t i o n s  and subsequent crowding o f  phenocrysts. The megaporphyry 

c o n s i s t s  o f  approximately 20-70% or thoc lase  phenocrysts,  15-25% subhed- 



euhedral  a l b i t i z e d  and saussur i t ized  c a l c i c  p lagioclase  (An32), 5-10% 

hornblende a s  b i o t i t i z e d ,  subequant g r a i n  aggregates, 20-50% i n t e r s t i t i a l  

K-feldspar, minor amounts of i n t e r s t i t i a l  and granophyric quar tz ,  micro- 

p e r t h i t e ,  sphene, magnetite, chalcopyr i te ,  and secondary c h l o r i t e ,  s e r i -  

c i t e ,  and carbonate. Texture i s  t y p i c a l l y  hypidiomorphic-inequigranular 

and l o c a l l y  mafic-rich inclusions of Phase I rocks occur. Pos t - in t rus ive  

a l k a l i  a l t e r a t i o n  has occurred r e s u l t i n g  i n  heterogeneous soda-and potash- 

f e ldspar - r i ch  zones proximal t o  f r a c t u r e s  and quar tz  veins. 

A small,  topographically well-defined plug of K-feldspar pegmatite out- 

crops i n  t h e  northeast  p a r t  o f  the  property.  This i s  a  leucocra t ic ,  

coarse-grained rock composed of approximately 75-80% or thoc lase  c r y s t a l s  

i n  a  l i g h t  granular  matrix of or thoclase ;  mafic minerals  a r e  absent. No 

t h i n  s e c t i o n  of t h i s  rock type has ye t  been s tudied  but hand specimen 

examination shows t h a t  the  phenocrysts tend t o  have rounded boundaries 

suggest ive of  p a r t i a l  resorpt ion  of early-formed or thoclase .  Warped 

cleavage surfaces  and a  pseudo-radiating hab i t  of c r y s t a l s  have been observed 

i n  some specimens: the  former i s  ind ica t ive  of some kind of d i rec ted  s t r e s s  

during i n t r u s i o n  and the  l a t t e r ,  a  complex c r y s t a l l i z a t i o n  h is tory .  

b) Fine-grained Syenites  

( i )  General Aspects: 

Small occurrences of pink, f ine-grained s y e n i t i c  rocks ( u n i t  0 s )  e x i s t  

i n  t h e  nor th  por t ion  of the  map-sheet t h a t  d i sp lay  both concordant and 

discordant  r e l a t ionsh ips  with the  surrounding rocks. These a r e  t r u e  



or thosyen i t e s  and g r a n i t e s  and it i s  l i k e l y  t h a t  they have intruded 

t h e  hos t  rock a s  small apophyses and dykes generated from the  syen i t e  

magma. They probably represent  the  l a s t  and somewhat complex phase 

of  igneous a c t i v i t y  associated with t h e  Hogem Batholi th:  c ross  c u t t i n g  

t e x t u r e s  with a l l  t h e  main i n t r u s i v e  phases, dykes, ve ins ,  and even 

themselves (i .e.  a t  l e a s t  two s tages  of  l a t e  Phase I1 dyking) a r e  

observable. 

Thin sec t ion  examination of two or thosyeni te  samples y i e l d s  the  following 

averaged mineralogical composition: 70-80% anhedral-euhedral or thoclase ;  

10-157, anhedral-euhedral c a l c i c  p lagioclase ;  5% i n t e r s t i t i a l  and myrme- 

k i t i c  quar tz ;  5% anhedral b i o t i t e  and magnetite. A s  observed i n  outcrop 

quar t z  is  o f t e n  present  i n  amounts 10% and thus  l o c a l  t r a n s i t i o n s  

from syen i t e  t o  g r a n i t e  a r e  effected.  The g r a n i t i c  phases tend t o  a p l i t i c  

t e x t u r e s  while t h e  quar tz-def ic ient  members tend t o  hypidiomorphic- 

granular  o r  inequigranular textures .  P lagioclase  genera l ly  has a cloudy 

appearance i n  t h i n  sec t ion  and s a u s s u r i t i z a t i o n  of  core regions has 

been in tens ive  i n  s e l e c t  gra ins :  myrmekitic and a l b i t i c  r i m s  a r e  a l s o  

common. Calcic p lagioclase  occurs p r i n c i p a l l y  a s  euhedral g r a i n s  (micro 

phenocrysts)  adjacent t o  small K-feldspar euhedra and/or p e r t h i t i c  

intergrowths i n  a matr ix of myrmekite, b i o t i t e ,  sphene, magnetite, and 

carbonate. Hornblende i s  present  i n  small amounts (approximately 2%) i n  

t h e  s y e n i t i c  phases while b i o t i t e  predominates a s  t h e  mafic cons t i tuen t  

i n  t h e  g r a n i t i c  phases. Locally, with the  add i t ion  of  l a rge  K-feldspar 

phenocrysts (max. 1 cm observed) a porphyr i t i c  f a b r i c  i s  developed (un i t  

osp - see  above). 



5. A l t e r a t i o n  and Sulphide Mineralogy 

a )  I n t r o d u c t i o n  

Hydrothermal a l t e r a t i o n ,  a l though widespread and o f  s eve ra l  v a r i e t i e s ,  

has  no t  been in t ens ive  i n  any o f  t h e  S t e e l e  Creek rocks,  I n  decreas ing  

o r d e r  o f  i n t e n s i t y  t h e  a l t e r a t i o n  t ypes  a r e  a s  fol lows:  K-feldspath- 

i z a t i o n ,  b i o t i t i z a t i o n ,  a l b i t i z a t i o n ,  c h l o r i t i z a t i o n ,  ep ido t  i z a t i o n ,  

u r a l i t i z a t i o n ,  and s a u s s u r i t i z a t i o n .  It i s  d i f f i c u l t ,  i n  t h e  absence 

o f  a  more exac t ing  p e t r o l o g i c  s tudy,  t o  determine accu ra t e ly  t h e  na tu re  

o f  t h e  f i r s t  two k inds  f o r  it seems l i k e l y  t h a t  p o t a s s i c  metasomatism 

occur red  under a  wide range o f  pressure- temperature  condi t ions .  K-feld- 

s p a t h i z a t  i on  o f  Phase I rocks undoubtedly accompanied i n t r u s i o n  o f  t h e  

s y e n i t i c  dykes and thus  occurred a t  near  magmatic temperatures .  Large 

p l a t e s  o f  b i o t i t e  coa t ing  s ing ly- te rmina ted  K-feldspar c r y s t a l s  i n  vuggy 

spaces  and zones of  p ink  f e l d s p a r  development i n  t h e  ad j acen t  count ry  rock 

a r e  i n d i c a t i v e  o f  pneumatolytic and hydrothermal environments. Saussu r i t -  

i z a t i o n ,  c h l o r i t i z a t i o n ,  u r a l i t i z a t i o n ,  and some a l b i t i z a t i o n  a r e  cha rac t e r -  

i s t i c  f e a t u r e s  o f  i n c i p i e n t  d e u t e r i c  a l t e r a t i o n  w i t h i n  t h e  Phase I monzo- 

d i o r i t e s .  B i o t i t i z a t i o n ,  a l b i t i z a t i o n ,  and e p i d o t i z a t i o n  have been r e -  

s t r i c t e d  t o  hydrothermal a c t i v i t y  a long open f r a c t u r e s  and vugs. Quar tz -  

v e i n i n g  i n  Phase I1 rocks is  a s s o c i a t e d  wi th  t h e  l a s t  phase o f  hydro- 

thermal  a c t i v i t y .  Copper su lphide  m i n e r a l i z a t i o n  i s  a  l a t e - s t a g e  Phase 

I1 f e a t u r e  and i s  s p a t i a l l y  r e l a t e d  t o  quar tz -ve in ing  and K-feldspar  

veining.  



b) K- f  e ldspa th iza t ion  

Po tass ic  a l t e r a t i o n  i n  t h e  form of d e s i l i c a t i o n  and subsequent enrichment 

of  potash  has a f fec ted  s i g n i f i c a n t  volumes o f  t h e  Phase I rocks around 

t h e  s y e n i t i c  stock. Grain s i z e ,  f r ac tu r ing  p roper t i e s ,  and in tergranular  

permeabi l i ty  have g r e a t l y  influenced t h e  course of  t h e  metasomatism a s  

t h e  coarse-grained and more highly f r ac tu red  monzonites have preferent -  

i a l l y  undergone metasomatism r a t h e r  than t h e  f iner-gra ined d i o r i t e s .  

In t imate ly  associated with K-feldspathizat ion has been migrat ion and 

deposi t ion  of  chalcopyri te  (cf.  5. f )  Sulphide  ine era lo^^). 

c )  B i o t i t i z a t i o n  

Secondary b i o t i t e  i s  most abundant along f r a c t u r e  surfaces  where it 

forms shee t - l ike  aggregates of euhedral c r y s t a l s .  I n  some rocks it 

occurs  i n  t h e  groundmass ( a t  t h e  expense of hornblende) up t o  amounts 

i n  excess of  30% - these  l o c a l l y  enriched zones o f  b i o t i t e  a r e  co~monly 

assoc ia ted  with increased amounts of copper sulphide, I n  one outcrop 

o f  K-feldspathized monzonites, a  small g re i sen  c o n s i s t s  of  95% pegmat- 

i t i c  o r thoc lase  smeared with shee t s  of pegmati t ic  b i o t i t e  - t h e  remaining 

5% i s  f ine-grained in tergranular  mater ia l .  It i s  i n t e r e s t i n g  t o  note 

t h a t  a  rock chip sample from t h i s  loca t ion  contained 448 ppm compared t o  

a background of 90 ppm. 



d )  Inc ip ien t  Al te ra t ions  

A l b i t e ,  c h l o r i t e ,  epidote, saussur i t e ,  and u r a l i t e  occur a s  widespread 

but  weakly developed secondary mineral assemblages i n  predominently 

Phase I monzonites. Alb i t i aa t ion  has occurred i n  K-feldspathized rocks 

where deca lc i f i ca t ion  of  p lagioclase  has r e s u l t e d  i n  sodic o l igoc lase  

o r  a l b i t e  cores  surrounded by a l b i t i c  r i m s .  C h l o r i t e  and epidote  

have formed a t  t h e  expense of  primary hornblende and secondary hornblende 

f t r e m o l i t e - a c t i n o l i t e  (?)  have r e s u l t e d  from u r a l i t i z a t i o n  of  a u g i t e  

margins. Locally epidotized s t r i n g e r s  i n  t h e  monzonites and f ine-grained 

d i o r i t e s  a r e  abundant. 

Thin sec t ion  study revea l s  s a u s s u r i t i z a t i o n  of  c a l c i c  p lag ioc lase  a s  

a p resen t  but not-common fea tu re  and has been r e s t r i c t e d  t o  p lagioclase  

co re  regions i n  most areas. 

e )  Quar tz  Veins 

Quar tz  f looding has occurred i n  the  S t e e l e  Creek rocks but was r e s t r i c t e d  

almost e n t i r e l y  t o  the  center  r idge  and thus  occurs  p r i n c i p a l l y  i n  syeni te  

megaporphyry; very minor occurrences of  quar tz  ve ins  i n  the  K-feldspar 

hos t  pegmatite have been noted. The ve ins  range from l e s s  than one 

inch t o  one foo t  i n  width and a r e  composed o f  milky comb and druse quartz 

and, l o c a l l y ,  aggregates of euhedral hornblende. Blebs of  chalcopyr i te  

occur r a r e l y  within the  ve ins  o r  i n  adjacent  wall  rock. The presence of 

quar t z  ve ins  i n  genera l ly  quar tz-def ic ient  host  rocks leads  t o  specu- 

l a t i o n  about i t s  sources. It has been reasonably pos tu la ted  by J. Garnett 



(personal  communication Aug. 1971) t h a t ,  assuming t h e  monzonitic rocks 

were somewhat r i che r  i n  s i l i c a  before i n t r u s i o n  of the  syeni tes ,  ttsweat- 

ing-out" and loca l i za t ion  of f r e e  quar tz  i n  t h e  syen i t e s  may have resu l t ed  

from t h e  invading percola t ing  s y e n i t i c  ju ices  during in t rus ion.  Consid- 

e r a t i o n  o f  t h i s  same mechanism should perhaps a l s o  be given t o  s y e n i t i c  

invasion of  t h e  Takla volcanics which l i e  approximately one mile e a s t  o f  

t h e  proper ty  and i n  which quartz i s  a major cons t i tuent .  

f )  Sulphide Mineralogy 

The only sulphides observed i n  the  S t e e l e  Creek rocks a r e  chalcopyr i te ,  

molybdenite, and pyr i t e .  The first-named mineral i s  ubiquitous i n  occur- 

rence;  molybdenite was found only i n  one p iece  o f  f l o a t  i n  t h e  south 

por t ion  of  t h e  property; and p y r i t e  i s  r e s t r i c t e d  t o  f r a c t u r e  surfaces  i n  

t h e  Phase I rocks. Copper minera l i za t ion  occurs i n  a l l  rock types (with 

t h e  exception o f  t h e  K-feldspar pegmatite) i n  background concentrat ions 

o f  approximately 90 ppm a s  b lebs  i n  guar tz  ve ins  and a s  minute dissem- 

i n a t i o n s  along in tergranular  boundaries i n  t h e  hos t  rock. Chalcopyrite 

abundance increases  with the  degree o f  K-feldspathized monzonites 

grade approximately 2-3% chalcopyr i te  (v isual  e s t .  ). These zones a r e  

e a s i l y  observable i n  t h e  f i e l d  due t o  sheet  s t a i n i n g  of  malachite  on 

v e r t i c a l  faces. Pyr i t e  occurs a s  f rac ture-coat ings  genera l ly  i n  f r e sh  

monzonites and, i n  weathered outcrop,  imparts a d i s t i n c t i v e  reddish hue 

t o  t h e  rocks. Dis t r ibut ion  o f  p y r i t e  does not bear any s p a t i a l  r e l a t i o n  

t o  chalcopyr i te  occurrences. 



6. S t r u c t u r a l  and Tectonic Aspects 

Severa l  major f r a c t u r e  t rends  a r e  prominent (see Fig. 2) and severa l  

small s c a l e  f a u l t s  have been observed i n  t h e  S t e e l e  Greek rocks. The 

predominant f r a c t u r e  s e t  s t r i k e s  30'-40' (dipping s t eep ly  t o  t h e  north- 

west) and is  bes t  developed i n  t h e  monzonites i n  t h e  nor th  por t ion  o f  t h e  

map-sheet. Along the  cen te r  r idge  a number o f  quar t z  ve ins  a r e  exposed 

i n  megaporphyry. Their p e r s i s t e n t  occurrence a t  almost r i g h t  angles t o  

t h e  major jo in t  t rends  (i.e. 135°-1400) suggests  s i l i c a  flooding pre- 

ceded evolut ion of  t h e  main f r a c t u r e  system. 

I n  t h e  southwest corner of  t h e  map-sheet a  low-angle p lanar  f ea tu re  

dipping t o  t h e  northeast  has been mapped a s  a  t h r u s t  f a u l t .  It i s  

exposed on a p rec ip i tous  westerly s lope  and comprises a  10' t h i c k  zone 

o f  quartz-stock-work and p y r i t i c  gouge t r aceab le  over 1000'. 

A t r end  t o  northeast  s t r i k i n g ,  souther ly  dipping p l a t y  f o l i a t i o n  o f  K- 

f e ldspar  phenocrysts i n  the  p o r p h y r i t i c  syen i t e s  i n d i c a t e s  a  general  

movement o f  t h e  magma i n  t h a t  l i n e  o f  d i rec t ion .  This i s  not,  however, 

a  well-developed f a b r i c  c h a r a c t e r i s t i c  a s  it apparently i s  i n  t h e  Duckling 

Greek syen i t e  body a few miles t o  t h e  south. 

Emplacement o f  t h e  s y e n i t i c  s tock i n t o  t h e  monzonite host  i s  considered 

t o  have been the  fo rce fu l  i n t r u s i o n  of  a  mobile magma. Brecciat ion,  xeno- 

l i t h s ,  p l a ty - fo l i a t ion ,  absence o f  c h i l l e d  border f a c i e s ,  sharp contac ts ,  

etc. a r e  ind ica t ive  o f  e i t h e r :  (1) a  mesozonal environment of  i n t r u s i o n  

(~udd ing ton ,  1959), o r ;  (2) epizonal  emplacement of  t h e  s y e n i t e  before 

complete c r y s t a l l i z a t i o n  of t h e  monzonitic host  had occurred. 
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7. Petrogenesis  

From t e x t u r a l  and s t r u c t u r a l  r e l a t ionsh ips  severa l  s t ages  of magmatic 

t o  hydrothermal a c t i v i t y  can be recognized. For b rev i ty ,  a  highly 

i n t e r p r e t a t i v e  sequence of  events  is  summed up i n  Fig. 3. It i s  thought 

t h a t  t h e  monzonitic and s y e n i t i c  bodies a r e  l a t e - s t age  d i f f e r e n t i a t e s  of 

t h e  pa ren ta l  Hogem (granodior i t ic?)  magma. D i f f e r e n t i a t i o n  t r ends  were 

towards d e s i l i c a t i o n  and enrichment of soda and potash. Copper was 

mobile during t h e  l a s t  phase of s y e n i t i c  in t rus ion.  Anomalous copper 

occurrences a r e  in t imate ly  associa ted  with K-feldspathized rocks i n  zones 

o f  increased f rac tu r ing  in tens i ty .  

ROCK GEOCHEMISTRY 

1. In t roduc t ion  

Rock chip samples were i n i t i a l l y  c o l l e c t e d  a t  every outcrop i n  an attempt 

a t  s a t u r a t i o n  coverage of  t h e  property. Thus sample loca t ions  tend t o  be 

i r r e g u l a r l y  d i s t r i b u t e d  and c l u s t e r e d  around some outcrops. Later,  a  

more systematic approach based on regular  spacing o f  sample loca t ions  

using t h e  g r i d  o r  chain and compass f o r  loca t ing  s t a t i o n s  was employed. 

I n  t h e  s teeper  areas  of  outcrop it was deemed more p r a c t i c a l  (and probably 

more representa t ive)  t o  ob ta in  samples from t a l u s  s lopes  using t h e  method 

prescr ibed below. Two hundred and twelve samples were taken. 
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2. Sampling Method 

T w  techniques f o r  obtaining samples were employed: l i n e a r  sampling 

along t a l u s  s lopes;  and, c i rcumferent ia l  sampling i n  outcrop. Samples 

taken i n  t r ave r se  along t a l u s  s lopes  were obtained a t  500' i n t e r v a l s  

by loca t ing  a sample s t a t i o n  and securing a rock chip every 59 f o r  a 

d i s t ance  of  50' each s i d e  of t h e  s t a t i o n  along t raverse .  I n  outcrop a 

s t a t i o n  was located and twenty rock ch ips  were c o l l e c t e d  around the  

s t a t i o n  a t  approximately 209-309 radius. Samples were placed i n  8'* X 

13" 6 m l  p l a s t i c  sample bags and marked accordingly with i n d e l i b l e  f e l t  

pens. 

A l l  samples were analyzed f o r  copper by Core Laboratories  - Canada, Ltd. 

(T.S.L,) i n  Smithers, B.C. (analys ts  R. Mode and N. ~ a r n e r )  and f o r  

copper, molybdenum, and zinc i n  t h e  Noranda Explorat ion Co. Ltd. labor- 

a t o r y  located  a t  1050 Davie St. ,  Vancouver, B.C, (analyst  E, vanleeuwen,) 

3 Laboratory Determination Method 

a )  Core-Labs Method 

The samples were crushed and pulverized t o  -100 mesh, 1 - 5  g, of  each 

sample were weighed out  i n t o  a test tube containing 5 m l s  o f  combination 

1:l HC1 and 1:l HN03 and diges ted  i n  a water-bath f o r  t h r e e  hours a t  

1 7 0 ~ ~ -  After  cooling each sample was d i l u t e d  t o  15 cc, a g i t a t e d  and 

allowed t o  s e t t l e ,  and then analyzed f o r  copper on a Jarrel l-Ash A t o m -  

Sorb Model spectrophotometer. The standards used were d i l u t e d  so lu t ions  

from prepared 1000 ppm Fisher s tandards  and ac id  concentra t ions  were the  

same f o r  both sample and standard. Minimum d e t e c t a b i l i t y  l i m i t  f o r  copper 



i s  considered t o  be approximately 1 ppm copper. 

b) Noranda Labs Method 

The samples, pulps from Core-Lab analyses,  a r e  f i r s t  pulverized t o  -200 

mesh f rac t ion .  1.0 g. of  each sample i s  diges ted  i n  4 m l  o f  HC104 and 

1.0 m l  o f  HN03 f o r  approximately four hours. Following d iges t ion  each 

sample i s  d i l u t e d  t o  10 m l  with demineralized water. A Varian Techtron 

Model AA-5 atomic absorption spectrophotometer was used t o  determine t h e  

p a r t s  pe r  mi l l ion  copper, molybdenum, and z inc  i n  each sample. 

4. P resen ta t ion  of  Results  

Resu l t s  o f  t h e  rock geochemistry survey a r e  presented i n  P l a t e  IVa and 

IVb of t h i s  r epor t ,  plan maps showing copper and z inc  abundances i n  ppm. 

Molybdenum values f o r  a l l  rocks r e g i s t e r e d  0 ppm and the re fo re  they have 

not been included. 

5. Discussion o f  Results  

Values f o r  t o t a l  copper i n  whole rock analyses range from a background o f  

90 ppm t o  anomalous values  o f  600 ppm. Zinc background i s  35 ppm and 

ranges from 16 ppm t o  440 ppm. P l a t e  IVa i l l u s t r a t e s  t h e  d i v e r s i t y  of  

anomalous copper occurrences (i.e. 2180 ppm) and the  r e s t r i c t e d  a r e a l  

ex ten t  of  each. These anomalies a r e  caused by loca l i zed  enrichment of  



cha lcopyr i t e  i n  pod-like zones associa ted  with increased f r a c t u r i n g  and 

K-feldspathizat ion of  t h e  mnzonf te  rocks. 

Igneous rocks of  intermediate composition average 30-35 ppm Cu, 60-72 

ppm Zn, and 0,9-1.0 ppm Mo a s  background concentra t ions  ( ~ r a u s k o p f ,  1967). 

One must note  t h a t ,  although an occurrence o f  geological  complexity, t h e  

S t e e l e  Creek body i s  comparatively Zn and Mo poor but enriched i n  Cu a t  

nea r ly  t h r e e  times 'normal' background. Recent work by Brabec and White 

(1971) on t h e  Guichon Creek Bathol i th  has shown t h a t  economic l o c a l i z a t i o n  

o f  sulphides i s  not necessar i ly  ind ica ted  by high background concentrat ions 

o f  t h e  element concerned. It does seem reasonable, however, t h a t  i n  

environments of increased background concentra t ion  mechanisms would not 

have t o  be a s  in tense  i n  order  t o  e f f e c t  an o r e  deposi t ,  The rock geo- 

chemistry program has shown t h a t  add i t iona l  rock sampling w u l d  be of  

l i t t l e  use  i n  del imit ing t a r g e t s  f o r  f u r t h e r  explorat ion.  

SOIL GEOCHEMISTRY 

1. Sampling Method 

Because s o i l  development i s  l imi ted  t o  t h e  low e leva t ion  a reas ,  s o i l  

sampling has necessar i ly  been r e s t r i c t e d  t o  narrow zones along S t e e l e  

Creek, t h e  un-named creek t o  t h e  south, and t h e  nor the r ly  s lopes  of  t h e  

STL claim group. E l w e n  flagged l i n e s  were es t ab l i shed  with chain and 

compass and sample s t a t i o n s  were located @ 200' in t e rva l s .  Holes were 



dug with a shovel t o  a depth a t  which t h e  C horizon was encountered. 

S o i l  samples were obtained from t h e  C horizon (and, where poss ib le ,  from 

t h e  B horizon) and placed i n  " H i  Fret S t rength  Kraf t  31/2" X 61/8" Open 

End" envelopes and t h e  loca t ion  marked on the  envelopes with i n d e l i b l e  

f e l t  pens. One hundred and f i f t y  samples were obtained from t h e  KIP claims, 

151 samples from t h e  STL claims, A l l  samples were analyzed f o r  copper 

and molybdenum i n  t h e  Noranda Explorat ion Company, Limited labora tory  

located  a t  1050 Davie S t r e e t ,  Vancouver, B.C., ana lys t ,  Evert vanheuwen. 

2. Laboratory Determination M e t h a  

The samples a r e  f i r s t  hung i n  a drying cabinet  f o r  a per iod  of  twenty four 

t o  f o r t y  e i g h t  hours. They a r e  then mechanically screened and s i f t e d  t o  

o b t a i n  a -80 mesh f rac t ion .  

The determination procedure f o r  t o t a l  copper and t o t a l  molybdenum is  a s  

follows: 0.200 grams o f  -80 mesh mate r i a l  i s  d iges ted  i n  2 m l  o f  HC104 

and 0.5 m l .  o f  HN03 f o r  approximately four hours, Following d iges t ion  

each sample i s  d i l u t e d  t o  5 m l .  with demineralized H20. A Varian Techtron 

Model AA-5 Atomic Absorption spectrophotometer was used t o  determine t h e  

p a r t s  per  mi l l ion  Cu and Mo i n  each sample 



3. - Presenta t ion  of  Results  

Resul ts  of the  s o i l  geochemical survey a r e  presented i n  P l a t e  V of t h i s  

r epor t ,  a  p lan  showing Cu, Mo, and Zn determinations i n  p a r t s  pe r  mil l ion.  

Resul ts  from t h e  STL claims a r e  shown i n  P l a t e  VI. 

4. Discussion of  Results  

To ta l  copper values range from a background o f  190 ppm t o  4000 ppm. 

Values f o r  t o t a l  Mo range from a background o f  2 ppm t o  50 ppm. Zn 

va lues  range from a background of  55 ppm t o  150 ppm. I n  comparison with 

rock geochemistry, severa l  f e a t u r e s  a r e  immediately apparent: (1) s o i l  

background l eve l  f o r  Cu i s  approximately twice t h a t  f o r  rock; (2) t h e  

appearance of  Mo i n  s o i l s  when undetectable i n  rock analyses;  (3) 

doubling of  Zn background i n  s o i l s .  

S o i l  development i n  S t e e l e  Greek and t h e  un-named creek t o  t h e  south is 

poor. Overburden c o n s i s t s  o f  an unknown depth o f  t a l u s  covered by 

a l p i n e  vegeta t ion  and swampy organic  deposi ts .  The h ighes t  anomalous 

values  on S t e e l e  Creek (i.e. 3000 and 4000 ppm Gu) were obtained from 

a marshy environment. Although Cu s o i l  background f o r  t h e  e n t i r e  property 

i s  195 ppm, background f o r  t h e  S t e e l e  Creek samples a lone  i s  335 ppm, 331 

times rock background. This anomaly has two explanations;  e i t h e r  some 

kind o f  concentrat ing mechanism i s  opera t ive ,  o r  S t e e l e  Creek i t s e l f  is  

under la in  by a zone of  copper enrichment. Concentration could occur by 

hydromorphic and/or me~han ica l  processes. Migration o f  t a l u s  downslope 



has  doubt less ly  occurred amd may have served t o  concentrate rocks from 

t h e  copper-enriched zones above. S o i l s  have not been run f o r  so luble  

copper a s  ye t  but t h i s  might b e t t e r  de f ine  t h e  anomaly. Two f a c t o r s  suggest 

t h e  anomaly i s  not derived from underlying bedrock: (1) the  probable 

th ickness  of the  overburden; and, (2) the  lack  of  p y r i t e  i n  t h e  rocks. 

The source of molybdenum i n  t h e  s o i l s  i s  d i f f i c u l t  t o  explain - it may 

be t h a t  organic processes have merely concentrated Mo ions t h a t  e x i s t  i n  

undetectable q u a n t i t i e s  i n  the  rock, 

P l a t e  V I  shows an anomalous band o f  copper va lues  t rending north-south. 

S o i l  p r o f i l e s  a r e  b e t t e r  developed i n  t h i s  a r e a  and it i s  l i k e l y  t h a t  t h e  

va lues  obtained a r e  r ep resen ta t ive  of the  underlying bedrock. 

SUMMARY AND CONCLUSIONS 

The S t e e l e  Creek property is underlain by s y e n i t i c  and monzonitic 

border phases of t h e  Hogem Batholi th.  The syen i t e s  represent  t h e  l a t e s t  

s t age  of  in t rus ion  and have contac t  metamorphosed the  adjacent  monzonitic 

hos t  rock producing zones of considerable geologic complexity. Copper 

was r e l a t i v e l y  mobile during t h i s  s t age  and concentrated i n  the  contac t  

zones and metasornatized rocks. Copper background f o r  rocks of the  S t e e l e  

Creek a r e a  i s  approximately t h r e e  t imes t h a t  of 'normal' intermediate 

igneous rocks (i.e. 90 ppm v s  30-35 ppm). Molybdenum and zinc values  

a r e  abnormally low. S o i l  values f o r  these  t h r e e  elements a r e  approxi- 

mately 2-3 times rock backgwund, Copper minera l iza t ion  is ,  however, 



f'; very erratic and is irregularly concentrated in small, equidimensional, 

structurally-controlled zones that generally exhibit signs of potash- 

metasomatism, Geological and geochemical data do not eliminate the 

property from further exploration. 

Respectfully submitted 

T. Pearse B.Sc. 
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