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INTRODUCTION 

Locat ion,  Access and Physioqraphy 

The M I C A  20 - 36 m ine ra l  claims, c o l l e c t i v e l y  c a l l e d  the  M I C A  prop- 

e r t y  - Extens ion A, a r e  l o c a t e d  i n  the  nor thern  S e l k i r k  Mountains o f  

southeastern B r i t i s h  Columbia approximately 90 k m  n o r t h  o f  Revelstoke and 

25 km south o f  Mica Creek. The c la ims comprise 285 u n i t s  i n  a s i n g l e  

b lock  l y i n g  main ly  eas t  of t h e  Columbia River  i n  the  v i c i n i t y  o f  i t s  

conf luence wi th N i c h o l l s  Creek and Ruddock Creek. The approximate geo- 

graphic  center  o f  the  b lock  has coordinates: 51 O 4 6 ' N  / 1 1 8 O  37'W, NTS 

82M/10E and 82M/15E. F igu re  1 i s  an index map, Scale 1:250,000 showing 

the  l o c a t i o n  o f  the  claims. 

Access t o  the  c la im  area i s  prov ided by Route 23 - a permanent hard  

sur face  highway connect ing the  communities o f  Revelstoke and Mica Creek. 

Po r t i ons  o f  Route 23 w i th in  the  proper ty  a re  c u r r e n t l y  being r e l o c a t e d  t o  

h igher  e leva t i ons  i n  order  t o  accomodate the  Columbia Reservoir ,  t he  

maximum f l o o d  l e v e l  o f  which w i l l  f a l l  a t  573m upon complet ion o f  the  

Revelstoke dam. East o f  t he  Columbia River, a good system o f  p r i v a t e  

l o g g i n g  roads (Canadian Ce l l u lose  Co. Ltd. ) prov ides e x c e l l e n t  access t o  

the  c e n t r a l  p o r t i o n  o f  t h e  c l a i m  area. West o f  the  Columbia R iver  the  

M I C A  l o g g i n g  

roads o f  Beaumont Timber Co. L td.  

d 

! 

24 and M I C A  25 c la ims can be reached v i a  p r i v a t e  f e r r y  and 

Rugged a l p i n e  topography with se r ra te  r idges, g lac ie rs ,  nev6 and 

deep U-shaped v a l l e y s  t y p i f i e s  the  nor thern S e l k i r k  and Monashee Moun- 

ta ins .  I n  the  immediate c l a i m  area e leva t ions  range from 525m A.S.L. 
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a t  t h e  Columbia R iver  t o  1770m A.S.L. I n  general 

the  M I C A  20 - 36 c la ims occupy h e a v i l y  woooded west-facing slopes cross- 

c u t  i n  an east-west d i r e c t i o n  by t h e  deeply i n c i s e d  v a l l e y  of N i c h o l l s  

Creek. V i r t u a l l y  a l l  o f  t he  proper ty  i s  below t r e e  l i n e .  Vegetation 

cons is ts  o f  dense stands o f  cedar, hemlock, balsam and spruce w i t h  a 

l o c a l l y  abundant undergrowth o f  a lde r  and d e v i l ' s  club. An estimated 10 

t o  15% o f  the  c la im  area has been logged by c lea r -cu t  Bedrock 

exposures are  l i m i t e d  p r i m a r i l y  t o  stream canyons and road cu ts  

espec ia l l y  a long logg ing  roads where c u t - a n d - f i l l  and numerous borrow 

p i t s  p rov ide  reasonable geo log ica l  con t ro l .  Low l y i n g  areas adjacent t o  

t h e  Columbia River  a re  f l o o r e d  by t h i c k  deposi ts  o f  g l a c i a l  t i l l  and 

al luvium. 

on slopes t o  the  east. 

methods. 

Cl imate i s  t h a t  of t he  I n t e r i o r  Rain B e l t  wi th temperatures ranging 

! between -15 O C  and +30 OC. Annual p r e c i p i t a t i o n  averages 1.15m, more 

Snowpack a t  any one t ime 

d 

than 

r a r e l y  exceeds 1.5m. 

h a l f  o f  which f a l l s  as up t o  6m o f  snow. 

Claims and Ownership 

A l l  c la ims a re  within the  Revelstoke Min ing D i v i s i o n  and are  owned 

and operated by: 

E & B Exp lo ra t ions  Inc .  
1440 - 800 West Pender St reet ,  
Vancouver, B.C. V6C 2V6 
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Claim Name - Size Record No Record Date 

M I C A  20 
M I C A  21 
M I C A  22 
M I C A  23 
M I C A  24 
M I C A  25 
M I C A  26 
M I C A  27 
M I C A  28 
M I C A  29 
M I C A  30 
M I C A  31 
M I C A  32 
M I C A  33 
M I C A  34 
M I C A  35 
M I C A  36 

6 
10 
18 
9 

20 
20 
20 
20 
18  
20 
16  
18 
18 
12 
20 
20 
20 - 

1367 
1368 
1369 
1370 
1371 
1372 
1376 
1387 
1377 
1388 
1378 
1389 
1390 
1391 
1392 
1393 
1394 

December 07, 1981 
December 07, 1981 
December 07, 1981 
December 07, 1981 
December 07, 1981 
December 07, 1981 
December 15, 1981 
January 15, 1982 
December 15, 1981 
January 15, 1982 
December 15, 1981 
January 15, 1982 
January 15, 1982 
January 15, 1982 
January 15, 1982 
January 15, 1982 
January 15, 1982 

T o t a l  285 u n i t s  

Claim l o c a t i o n s  are shown on Drawings 1 and 2 of t h i s  r e p o r t  - scale 

1 : 1 0,000. 

H i s t o r y  

Dur ing the  1980 f i e l d  season, a j o in t - ven tu re  reconaissance 

prospec t ing  and geochemical exp lo ra t i on  program, operated by J.M. Leask 

of 507 - 14 th  Ave.S, Cranbrook, B.C. and funded by E & B Exp lo ra t ions  

Inc. was undertaken i n  t h e  no r the rn  S e l k i r k  and Rocky Mountains near Mica 

Creek. Th is  work l e d  t o  discovery i n  August 1980 o f  a Zn, Pb, Cu massive 

s u l f i d e  The showing was sub- 

sequently p ro tec ted  i n  August, September and October by 321 units ( M I C A  

Proper ty )  - see F igu re  1. Assessment work dur ing  the  remainder o f  t he  

1980 f i e l d  season was l i m i t e d  t o  cursory prospect ing and widely spaced 

s i l t  and s o i l  sampling. I n  May 1981, the  w r i t e r  was engaged by Leask and 

E and 

showing now known as the  RIFT occurrence. 

8 B t o  do geo log ica l  mapping and prospect ing over the  c la im b lock 
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t o  supervise t h e  establ ishment  o f  a c o n t r o l  g r i d  for d e t a i l e d  geochemical 

and geophysical surveys. Resu l ts  o f  t h e  geo log ica l  and geochemical 

surveys were app l i ed  f o r  assessment - see Gibson 1981a. A t  t h i s  t ime 

s i x t y  u n i t s  ( M I C A  1 - 4 c la ims)  were a l lowed t o  lapse from the  n o r t h  end 

o f  t h e  b lock b r i n g i n g  the  t o t a l  p roper ty  s i z e  t o  261 un i ts .  I n  December 

1981 and January 1982 an a d d i t i o n a l  285 uni ts ( M I C A  Proper ty  - Extens ion 

A )  were staked t o  the  south of t h e  o r i g i n a l  b lock - see F igure  1, and 

operatorsh ip on the  enlarged proper ty  switched from Leask t o  E & 6. The 

w r i t e r  was re-employed i n  June 1982 t o  extend the  geo log ica l  mapping and 

prospect ing coverage i n t o  t h e  newly claimed area and t o  undertake concur- 

r e n t  s i l t  and s o i l  sampling. Resul ts  o f  these geo log ica l  and geochemical 

surveys are  presented here in.  

Assessment Work - 1982 

Geological mapping and prospect ing were c a r r i e d  ou t  dur ing  the  

p e r i o d  June 15 t o  October 07, 1982. B.C. Government a i r  photographs 

(1 : 37,000 and 1 :20,000) , enlargements o f  standard NTS 1 : 50,000 

topographic maps (I  : 25,000) and d e t a i l e d  f o r e s t  cover maps o f  Canadian 

Ce l lu lose  Co. Ltd. (approx. 1:20,000) were used f o r  f i e l d  cont ro l .  

Geologica l  data a re  compiled on Drawing 3 o f  t h i s  r e p o r t  - sca le  

1:25,000. T o t a l  area surveyed i s  approximately 10,800 hectares. 

S i l t  and s o i l  sampling took p lace concur ren t ly  with mapping and 

prospecting. Most samples were c o l l e c t e d  a long logg ing  roads and streams 

where c o n t r o l  cou ld  be mainta ined by t r u c k  odometer, be l tchain,  pac ing or  

a l t i m e t e r  methods. with coverage on A t o t a l  o f  530 samples were taken, 
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a l l  claims except m I C A  20, 

4, 5, 6, and 7 - scale 1 :25,000. 

23 and 25. Results are compiled on Drawings 

GEOLOGY 

Reqional Se t t i nq  

Port ions o f  f ou r  major t ec ton i c  elements o f  the Columbian Orogen 

under l ie  the Mica Creek area. From east t o  west these are: 

1. 
2. Se lk i r k  Al lochthon 
3. Shuswap Metamorphic Complex 
4. Monashee Complex 

Rocky Mountain Fo ld  and Thrust B e l t  

The M I C A  Property and extensions are located along t h e  western margin o f  

the Se lk i r k  Al lochthon where i t  contacts the eastern edge o f  the Shuswap 

Metamorphic Complex and Monashee Complex - see Figure 2 ( a f t e r  Read and 

Property Geology 

In toduc t i on  

I n  the area o f  t he  M I C A  Property - Extension A the Se lk i r k  

Al lochthon embraces r e g i o n a l l y  metamorphosed Eocambrian through Cambrian 

and younger (?)  sedimentary rocks c u t  by Cretaceous(?) g r a n i t i c  i n t r u s -  

ions. The sequence has undergone three superimposed phases o f  Jurassic/ 

Cretaceous deformation, the second o f  which created l a r g e  northeast - 
t rending i s o c l i n a l  f o l d s  w i t h  near ly  f l a t  d ipp ing a x i a l  surfaces. A 

major f o l d  o f  t h i s  generation i s  w e l l  exposed i n  the no r th  canyon w a l l  o f  

N i c h o l l s  Creek where marble u n i t s  are g r e a t l y  thickened i n  the core o f  an 
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east c los ing  synform - see Drawing 3. Further west, near the lower 

reaches o f  Ruddock Creek and Holden Creek, h i g h l y  metamorphosed and 

deformed sedimentary and volcanic s t r a t a  o f  t he  Shuswap and Monashee 

Complexes are separated from the S e l k i r k  ter rane by the gen t l y  east - 
dipping Columbia River F a u l t  Zone. 

L i tho logy 

Sedimentary s t r a t a  mapped wi th in Extension A o f  the M I C A  property, 

are the southern cont inuat ion o f  deformed u n i t s  host ing the RIFT confor- 

mable Zn - Pb(Cu) massive s u l f i d e  occurrence n o r t h  o f  Bigmouth Creek - 
see Figure 1. These u n i t s  are broadly co r re la ted  with the Eocambrian 

Hami l l  Group and over ly ing Lower Cambrian Mohican Formation, Badshot 

Formation and (Lower Paleozoic) Lardeau Group. A t  present however, 

d e f i n i t e  assignment o f  i n d i v i d u a l  map u n i t s  t o  a prec ise s t r a t i g r a p h i c  

i n t e r v a l  i s  no t  possible. 

I n  general, Extension A o f  the M I C A  Property i s  t ransected i n  a 

no r th  - south d i r e c t i o n  by three b e l t s  o f  deformed strat igraphy: a 

western b e l t  dominated by two marble u n i t s  each 150 t o  200m t h i c k  sep- 

arated by pel i tes,  a c e n t r a l  b e l t  o f  mainly p e l i t i c  rocks wi th an 

aggregate i n t e r -  

bedded t o  

base - see Drawing 3. L im i ted  top determinations from graded g r i t  u n i t s  

i n  the eastern b e l t  suggest t h a t  s t ra t igraphy youngs toward the core o f  

the N i c h o l l s  Creek synform. That i s ,  the eastern g r i t  - dominated 

sequence i s  the o ldest  and the western carbonate - dominated sequence i s  

thickness o f  approximately 200m and an eastern b e l t  o f  

g r i t  and p e l i t e  a t  l e a s t  900m t h i c k  b u t  w i t h  an unknown depth 
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t he  youngest. Th is  p rov ides  the  bas i s  for  the  res to red  s t r a t i g r a p h i c  

sec t i on  shown on F igure  3. Note t h a t  F igu re  3 i s  in tended t o  be diagram- 

mat ic  only; thicknesses o f  i n d i v i d u a l  units a re  approximations and t h e  

appearance predominance 

o f  t h a t  l i t h o l o g y  and n o t  t h e  d e t a i l e d  i n t e r n a l  s t r a t i g r a p h y  which i s  

exceedingly more complex. Rock units on F igu re  3 and Drawing 3 a re  

l a b e l l e d  t o  be i n  harmony with e a r l i e r  mapping n o r t h  o f  Bigmouth Creek - 
see Gibson 1981a. 

o f  s p e c i f i c  rock  types i n  the  column denote the  

A - Marble 

Marble u n i t s  are a major component o f  t he  western sequence and are  

w e l l  d isp layed i n  c l i f f s  and road cu ts  east  o f  t he  Columbia R iver  and i n  

canyons near the  lower reaches of N i c h o l l s  Creek and Ruddock Creek - see 

, Drawing 3. Marbles are  a l s o  w e l l  exposed a long bo th  banks o f  t he  

Columbia River a t  Gordon Rapids where the  r i v e r  narrows t o  100m between 

carbonate b l u f f s  up t o  1201-11 high. 

I n  general, t h e  t h i c k e s t  marble u n i t s  a re  r e s i s t a n t  t o  weathering, 

tend ing  t o  form prominant c a s t e l l a t e  outcrops wi th  pa le  grey t o  wh i te  

weathering colours. Upper and lower contac ts  o f  carbonate rock  uni ts a r e  

usua l l y  n o t  w e l l  de f ined but comprise zones o f  pure and impure marbles 

a l t e r n a t i n g  with p e l i t e s  and o ther  c l a s t i c  rocks. 

C a l c i t i c  marbles (map un i t  Aa) a re  medium t o  coarse grained, per-  

vas ive ly  r e c r y s t a l l i z e d ,  and range from massive t o  very w e l l  banded wi th  

wh i te  and grey l a y e r s  a l t e r n a t i n g  on a sca le  o f  2 - 10cm. Layer ing  i s  
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o f t e n  enhanced by v a r i a t i o n s  i n  c a l c i t e  g r a i n  s i z e  and by i n t e r c a l a t i o n s  

o f  a rg i l l aceous  and/or micaceous mater ia l .  Although usua l l y  smooth and 

uniform, the  l a y e r s  a re  l o c a l l y  d i s rup ted  i n t o  complex disharmonic f o l d s  

r e f l e c t i n g  the  r o c k ' s  o v e r a l l  tendency toward p l a s t i c  f l o w  du r ing  

r e g i o n a l  deformation. C a l c i t i c  marbles decompose on weathering i n t o  

granular  carbonate tlsandlf and wi th  prolonged exposure i n t o  t a n  - co loured 

l i m y  s o i l s .  

Do lomi t i c  marbles (map un i t  Ab) a re  genera l l y  denser, cleaner, and 

f i n e r  gra ined than c a l c i t i c  v a r i e t i e s  and are usua l l y  massive a l though 

occasional vaguely banded u n i t s  have been noted. The rock  

c h a r a c t e r i s t i c a l l y  breaks down a long numerous c l o s e l y  - spaced or thogonal  

j o i n t s  i n t o  a f i n e  hack ly  ta lus .  Large masses o f  s i l i c i f i e d  marble 

l o c a l l y  rep lace  do lomi t i c  marbles with f r o n t s  o f  s i l i c i f i c a t i o n  advancing 

I along networks o f  f r a c t u r e s  i n  the  do lomi t i c  host. 

B - P e l i t e  

P e l i t i c  rocks  make up t h e  bulk o f  t he  c e n t r a l  sequence but also 

occur between major carbonate u n i t s  i n  the  western sequence and as i n t e r -  

beds wi th g r i t  i n  the  eas tern  sequence - see F igure 3. They are  t h i n l y  - 
layered, recessive, and con ta in  a widespread penet ra t i ve  minera l  f o l -  

i a t i o n  o u t l i n e d  by mica g r a i n s  t h a t  i s  a x i a l  p lanar  t o  macroscopic second 

phase f o l d s  - see St ruc ture .  P e l i t e s  have been subdivided on t h e  bas i s  

o f  t h e i r  mineralogy, i n t e r n a l  f a b r i c s  and weathering c h a r a c t e r i s t i c s  i n t o  

f i v e  ca tagor ies  f o r  mapping purposes. Note t h a t  these subd iv is ions  are  

somewhat a r b i t r a r y  and t h a t  many gradat ions e x i s t  between t h e  f i v e  types. 
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Calcareous p e l i t e s  (map uni t  Ba) are t r a n s i t i o n a l  between banded 

impure c a l c i t i c  marbles o f  map unit  Aa and the darker banded (+g raph i t i c )  

p e l i t e s  o f  unit  Bb. They comprise medium grained quartz - muscovite 

lamellae a l t e r n a t i n g  on a scale o f  (1 - 5mm with layers and lenses of 

c r y s t a l l i n e  c a l c i t e .  Most exposures weather t o  a d u l l  grey - brown. 

Dissolut ion and p luck ing o f  carbonate grains dur ing weathering lends a 

c h a r a c t e r i s t i c a l l y  " ro t ten"  - look ing aspect t o  most outcrops o f  t h i s  

un i t .  

Dark banded p e l i t e s  (map u n i t  Bb) are f i n e  t o  medium grained quartz, 

b i o t i t e ,  muscovite rocks w i th  considerable graphi te i n  some exposures. 

The common alignment of numerous lensoida l  quartz segregations wi th  dark 

carbonaceous and/or micaceous lamellae and abundant l i m y  pa r t i ngs  give 

the u n i t  a d i s t i n c t i v e  layered appearance. P y r r h o t i t e  i s  ubiquitous, 

I occurring as f i n e  disseminations or  layer  - p a r a l l e l  streaks l o c a l l y  

comprising up t o  10% of the rock and leading t o  r u s t y  weathering colours 

i n  most outcrops. Dark greenish - black ltgreasyll-lustered c h l o r i t i c ( ? )  

par t ings mimic graphi te i n  some exposures and with increas ing c h l o r i t e  

content t h i s  rock i s  ind is t inguishable f rom dark c h l o r i t i c  p e l i t e s  o f  map 

u n i t  Bd - see below. 

Quartz - feldspar - muscovite - b i o t i t e  p e l i t e s  (map u n i t  Bc) are 

grey - brown weathering, medium c r y s t a l l i n e  and non - calcareous. 

Numerous beads and lenses o f  whi te quartz t o  5cm i n  width def ine compos- 

i t i o n a l  layer ing.  Garnet and s t a u r o l i t e  occur l o c a l l y  as euhedral por- 

phyroblasts i n  a mica matrix. This u n i t  may, i n  part ,  be l a t e r a l l y  

equivalent t o  other p e l i t i c  rock types i n  areas of elevated metamorphic 
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grade, as n o r t h  o f  Bigmouth Creek - see F igu re  3 and Drawing 3. 

Chlor i t ic  p e l i t e s  (map unit Bd) have two occurrences. I n  t h e  east -  

e rn  sequence they are r e p e t i t i v e l y  in terbedded wi th g r i t  u n i t s  as 

d i s c r e t e  l a y e r s  <Icm t o  >5m i n  thickness. I n  t h i s  assoc ia t i on  they a re  

dense, f i n e  gra ined and s i l i c e o u s  with a paper - th in  lam ina t ion  and 

d i s t i n c t i v e  pa le  green weathering co lors .  B i o t i t e  and p y r i t e  o f t e n  occur 

as f i n e  sca t te red  gra ins  along the  l am ina t ion  and r a r e  oc tahedra l  magne- 

t i t e  c r y s t a l s  (< I  mm) were observed i n  one l o c a l i t y .  Porphyrob las t ic  

garnet and ( r a r e l y )  s t a u r o l i t e  devolop l o c a l l y ,  p a r t i c u l a r i l y  i n  more 

nor thern  exposures. I n  the  c e n t r a l  and western sequences c h l o r i t i c  

p e l i t e s  a re  c l o s e l y  associated w i t h  dark banded p e l i t e s  and calcareous 

p e l i t e s  near contacts  wi th marble un i t s .  Here they a re  coarser grained, 

dark green i n  co lo r  and conta in  l e n s o i d a l  quar tz  segregations and 

c h e r t (  ? >  layers.  Pink garnets and p y r i t e / p y r r h o t i t e  d isseminat ions a re  

common and b lack Mn - c rus ts  develop on f r a c t u r e s  c u t t i n g  the  unit. 

Talcose p e l i t e s  (map un i t  Be) a re  r e l a t i v e l y  uncommon, occu r r i ng  i n  

the  eastern sequence i n  c lose  assoc ia t i on  with c h l o r i t i c  p e l i t e s  and 

g r i t s  - see F igure  3. They a re  so f t ,  f r i a b l e  rocks t h a t  weather t o  

shades of pa le  green or  white. 

.C - Quar tz i te ,  g r i t ,  conglomerate 

G r i t  and q u a r t z i t e  (map unit  Ca). G r i t  uni ts comprise the  bulk o f  

t he  eastern sequence. They occur as massive t o  graded beds, 10 - 50cm 

th i ck ,  rhy thmica l l y  i n t e r l a y e r e d  wi th about equal p ropor t ions  o f  pa le  
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green c h l o r i t i c  p e l i t e .  Subrounded pea - s ized ( 2  - 8mm) c l a s t s  o f  

quartz, f e ldspar  and s i l i c e o u s  rock  fragments a re  suspended i n  a m a t r i x  

o f  f i n e l y  c r y s t a l l i n e  quartz, muscovite and c h l o r i t e .  So r t i ng  o f  c l a s t s  

i s  moderate. Most g r i t  exposures a re  very hard, t y p i f i e d  by coarse 

b locky t a l u s  and pa le  green or  grey weathering co lors .  I n t e r n a l  t e x t u r e s  

are  bes t  s tud ied  on stream - worn blocks. 

Narrow hor izons  (10 - 30m) o f  a d i s t i n c t i v e  whi te  weathering or tho-  

q u a r t z i t e  were mapped i n  the  western sequence near contacts  wi th major 

carbonate u n i t s  - see F igure  3. These may serve as u s e f u l  marker hor- 

i zons  i n  f u t u r e  work. 

Meta - conglomerate (map un i t  Cb). A s i n g l e  roadside exposure of 

s t r a i n e d  p o l y m i c t i c  conglomerate was mapped w i t h i n  c h l o r i t i c  p e l i t e s  near 

: the  top  of t he  eastern sequence - see Drawing 3 and F igure 3. Subrounded 

c l a s t s  i n  the  conglomerate vary i n  s i z e  from 5mm t o  50cm, a re  s t r o n g l y  

f l a t t e n e d  i n  -the p lane of t h e  f o l i a t i o n ,  and cons is t  mainly o f  green - 
whi te  micaceous q u a r t z i t e  with subord inate l i m y  c a l c s i l i c a t e .  These are  

densely packed i n  a medium gra ined calcareous mat r ix  con ta in ing  r a d i a t i n g  

c l u s t e r s  o f  dark hornblende c r y s t a l s .  

D - C a l c s i l i c a t e  

. Hornblende - garnet  c a l c s i l i c a t e  (map uni t  Da). This i s  a 

r e l a t i v e l y  uncommon l i t h o l o g y ,  occu r r i ng  mainly as dark greenish - grey 

l a y e r s  up t o  10m i n  th ickness  wi th in  g r i t  and c h l o r i t i c  p e l i t e  o f  the  

eastern sequence. Corroded salmon - p ink  garnet c r y s t a l s  and matted 
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aggregates o f  greenish hornblende l a t h s  make up the bulk o f  the rock. 

North o f  Bigmouth Creek c a l c s i l i c a t e  u n i t s  may be associated with narrow 

layers o f  hornblende - plagioclase (+garnet) amphibolite. 

I so la ted  pockets o f  c a l c s i l i c a t e  (skarn) a l so  develop wherever l i m y  

u n i t s  are in t ruded by g r a n i t i c  ma te r ia l  such as along the  contacts o f  the 

small  quartz monzonite plug(?) near the northwestern corner o f  the M I C A  

26 c la im - see Drawing 3. 

Structure 

Structures i n  the area o f  the M I C A  20-36 claims are dominated by 

large recumbent i s o c l i n a l  second phase f o l d s  w i th  northeast t rending 

axes. These f o l d s  comprise a s t r u c t u r a l  stack a t  l e a s t  2000m t h i c k  i n  

the immediate hanging w a l l  o f  t h e  Columbia R i v e r  Fau l t  Zone - see Cross 

Section CD on Drawing 3. Marble u n i t s  t h a t  o u t l i n e  the  f o l d  pat terns can 

be traced northward along the Columbia River from N icho l l s  Creek t o  no r th  

o f  Bigmouth Creek where they gradual ly d e f l e c t  eastward t o  resume the  

reg ional  northwest s t r u c t u r a l  grain. I n  so doing the a t t i t u d e s  o f  second 

phase i soc l i nes  change from northeastward w i th  f l a t  - l y i n g  a x i a l  

surfaces t o  northwestward w i t h  southwest - dipping a x i a l  surfaces and 

shallow southeast plunges. Superimposed t h i r d  phase f o l d s  are broad 

upr ight  arches plunging northwest i n  the southern p a r t  o f  the map area 

but  become compressed and i s o c l i n a l  no r th  o f  Bigmouth Creek where second 

and t h i r d  phase s t ructures are approximately coaxial.  These va r ia t i ons  

i n  a t t i t u d e  and s t y l e  o f  second and t h i r d  phase f o l d s  from south t o  nor th  

i n  t h e  M I C A  Property coincide with the  northwest terminat ion o f  the 
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S e l k i r k  Fan Axis  i n  the  Bigmouth Creek area. 

Along the  western margin o f  the  S e l k i r k  te r rane  second and t h i r d  

phase f o l d s  a re  thought t o  have developed i n  p rev ious l y  over turned s t r a -  

t ig raphy  ; Brown, Hoy, and Lane(1977), Brown and T ippet t ( l978) ,  Read and 

Brown(1979), Simony e t  al(1980). To the  south and east  o f  t he  M I C A  

Property, and T ippet t ( l978)  c a l l  on a l a r g e  eas t  - f a c i n g  phase 1 

nappe s t r u c t u r e  - the  Goldstream Nappe, t o  i n v e r t  a panel  o f  rocks  a t  

l e a s t  15km wide. Although the  present mapping f a l l s  e n t i r e l y  wi th in  

Brown and T i p p e t t ' s  theor ized  panel o f  i n v e r t e d  s t ra t ig raphy ,  data on 

s t r a t i g r a p h i c  tops and fac ing  d i r e c t i o n s  are a t  present  i n s u f f i c i e n t  t o  

e i t h e r  support or  oppose t h e i r  claim. 

Brown 

A t  the  outcrop scale, f i r s t  and second phase fab r i cs  a re  d i f f i c u l t  

! t o  separate. The p r e v a i l i n g  minor s t r u c t u r e  i s  a pene t ra t i ve  minera l  

f o l i a t i o n ,  o u t l i n e d  by mica gra ins  i n  p e l i t i c  rocks, t h a t  i s  a x i a l  p lanar  

t o  bo th  phase 1 and phase 2 (designated S2). Throughout the  map area S2 

and pr imary l a y e r i n g  (SO) are p a r a l l e l  or  near p a r a l l e l ,  i n d i c a t i n g  

i s o c l i n a l  deformation. The l imbs o f  assoc iated second phase minor f o l d s  

a re  severe ly  a t tenuated a long the  S2 f o l i a t i o n  wi th complete transpos- 

i t i o n  t o  r o o t l e s s  i n t r a f o l i a l  i s o c l i n e s  common i n  many examples. 

. A  s teep ly  d ipp ing  c renu la t i on  cleavage, designated S3, i s  a x i a l  

p lanar  t o  open t h i r d  phase minor fo lds .  Mica g ra ins  a l i gned  a long and 

de f i n ing  S2 a re  bent and transposed by 53. Porphyroblasts o f  garnet 

commonly grow across S2 bu t  a re  k inked by S3 i n d i c a t i n g  t h a t  t he  peak o f  

r e g i o n a l  metamorphism occurred between the  second and t h i r d  phases o f  
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deformation. A t t i t u d e s  o f  l a y e r i n g  and second/third phase minor s t ruc -  

t u r e s  for  t he  domain south o f  Bigmouth Creek have been compiled on t h r e e  

synopt ic  equal  - area p r o j e c t i o n s  - see Drawing 3. 

Along the  western edge of t he  M I C A  Proper ty  the  Columbia R iver  F a u l t  

Zone d ips  gen t l y  eastward - d i v i d i n g  severe ly  s t r a i n e d  rocks o f  t he  

S e l k i r k  te r rane  from the  under l y ing  Monashee and Shuswap Complexes. 

Eastward displacement of hanging w a l l  rocks  up t o  80km r e l a t i v e  t o  f o o t -  

w a l l  rocks has r e c e n t l y  been proposed fo r  t h i s  s t r u c t u r e  by Read and 

Brown( 1981 ). 

I n  the  southern p a r t  o f  t he  map area some e l i m i n a t i o n  o f  

s t ra t i g raphy  may have occurred by s l i d i n g  a long the l imbs o f  r e c l i n e d  

second phase i s o c l i n a l  f o l d s  - see Cross Sect ion CD on Drawing 3. 

Metamorphism and P l u t o n i c  A c t i v i t y  

Regional metamorphism o f  t h e  medium pressure Barrowian - type has 

profoundly  a f f e c t e d  a l l  l i t h o l o g i e s  i n  the  M I C A  20-36 c la im  area. Meta- 

morphic t h e  

s i l l iman i te /K - fe ldspar  zone n o r t h  o f  t h e  map area near B i r c h  Creek. 

South o f  Bigmouth Creek t h e  widespread assemblage c h l o r i t e  - b i o t i t e  - 
muscovite - quar tz  i n  p e l i t i c  rocks  de f ines  a broad c h l o r i t e / b i o t i t e  

grades increase from south t o  n o r t h  toward a cu lmina t ion  i n  

zone. Th is  g ives  way northward t o  garnet  - b i o t i t e  - muscovite - quar tz  

( f e ldspar )  assemblages of t h e  garnet  zone and, n o r t h  of Bigmouth Creek, 

t o  s t a u r o l i t e  zone rocks  con ta in ing  s t a u r o l i t e  - garnet - b i o t i t e  - 
muscovite - quar tz  and fe ldspar .  West o f  t he  Columbia River rocks o f  t he  
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Monashee and Shuswap Complexes a re  metamorphosed t o  k y a n i t e  and s i l l i m a n -  

i t e  grades. 

The Bigmouth Creek Stock i s  a syn-kinematic quar tz  monzonite p l u t o n  

o f  probable Cretaceous age outcropping immediately east  o f  t he  c la ims - 
see Drawing 3. Porphyry, wi th l a r g e  rimmed or thoc lase phenocrysts 

embedded i n  a ma t r i x  of quartz, orthoclase, p lag ioc lase  and b i o t i t e  i s  a 

c h a r a c t e r i s t i c  rock type  throughout most o f  t h e  p lu ton.  Numerous l a t e  - 
stage d ikes  of l e u c o c r a t i c  g r a n i t e  and a p l i t e  c u t  t he  quar tz  monzonite 

and l o c a l l y  invade i n t o  the  surrounding metasedirnents. Several s i l l  - 
l i k e  bodies and smal l  p lugs(?)  of quar tz  monzonite wi th associated a p l i t e  

were noted elsewhere i n  t h e  M I C A  Proper ty  - these probably represent  

tongues or s a t e l l i t e s  o f  the  Bigmouth Creek Stock, which they c l o s e l y  

resemble. 

M i n e r a l i z a t i o n  

Nor th  of Bigmouth Creek, t h e  RIFT occurrence (F igure 1)  i s  a confor-  

mable l a y e r  o f  massive and disseminated p y r r h o t i t e ,  p y r i t e ,  s p h a l e r i t e  

and galena w i t h  subordinate cha lcopy r i t e  and arsenopyr i te  - Hicks(  1982), 

Gibson(l98la). An upper massive sec t i on  0 t o  1.4m t h i c k  grades 29.47% 

Zn/ 6.93% Pb and a lower  disseminated and i n t e r l a y e r e d  sec t i on  0.3 t o  

1.6m t h i c k  grades 2.39% Zn/ 0.39% Pb. Associated copper and s i l v e r  

values are l e s s  than 0.07% and 0.5 oz/ton, respec t ive ly .  Stratabound 

s u l f i d e s  are  contained i n  a varied, b u t  l a r g e l y  p e l i t i c  assemblage brack- 

e ted  by carbonate un i t s .  

i 
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F igu re  3 i n d i c a t e s  the  p ro jec ted  s t r a t i g r a p h i c  p o s i t i o n  of t h e  RIFT 

To date, no a d d i t i o n a l  base m i n e r a l i z a t i o n  i n  the  M I C A  20-36 c la im  area. 

meta l  occurrences have been located. 

GEOCHEMISTRY 

F i e l d  Methods 

Concurrent s i l t  and s o i l  sampling augmented mapping and prospec t ing  

over the  MICA 20-36 claims. Sampling took p lace mainly a long logg ing  

roads where a sample i n t e r v a l  o f  no t  greater  than 100m was maintained 

between roadside outcrops - see Drawings 4 - 7. Sample l o c a t i o n s  were 

determined i n  the  f i e l d  by odometer, hipchain, pacing and/or a l t i m e t e r  

methods and p l o t t e d  on the same 1:25,000 topographic base maps used t o  

compile the  geo log ica l  in format ion.  

Dur ing roadside t raverses care was taken t o  sample on ly  undis turbed 

m a t e r i a l  w e l l  upslope from the  road bed i n  order t o  minimize the  e f f e c t s  

o f  contamination. When avai lab le,  s i l t  samples from major and minor 

drainages were taken i n  preference t o  s o i l  samples. S i l t  was c o l l e c t e d  

by hand f rom the  f i n e s t  m a t e r i a l  ava i lab le,  f ree o f  l o c a l l y  de r i ved  

s lu f f ,  and p laced i n t o  app rop r ia te l y  l a b e l l e d  K r a f t  9cm X 16cm paper 

sample bags. S o i l  samples were ex t rac ted  with a mattock from t h e  B 

ho r i zon  a t  a m i n i m u m  depth of 10cm and bagged i n  the  same fashion as t h e  

s i l t s .  
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Samples were shipped i n  two l o t s  to: 

Vangeochem Lab Ltd., 1521 Pemberton Ave, North Vancouver, 

and 
B.C. V7P 2S3 

MIN-EN Laboratories Ltd., 705 W. 15th St., North Vancouver, 
B.C. V7M I T 2  

All samples were analysed f o r  Zn, Pb, Cu and Ag. 

A n a l y t i c a l  Procedure 

Vanqeochem Lab Ltd. 

Samples were d r i e d  i n  a ven t i l a ted  oven and then s i f t e d  i n  a s ta in -  

less s t e e l  seive t o  separate t h e  -80 mesh fract ions.  Subsequently the 

f i n e s  were weighed out i n t o  0.50 gram samples using a top loading 

balance. These were heated i n  a sand bath wi th  n i t r i c  and perch lor ic  

acids (15% t o  85% by volume o f  the  concentrated acids respect ively) .  

6 

Digested samples were then d i l u t e d  t o  a f i x e d  volume with demineralized 

water. 

Zinc, lead, copper and s i l v e r  analyses were determined by using a 

Techtron Model A A - 5  atomic absorption spectrophotometer. Digested sam- 

p les  were aspi ra ted d i r e c t l y  i n t o  an a i r  and acetylene mixture flame. 

The resu l t s ,  i n  p a r t s  per m i l l i o n ,  were calculated by comparison t o  a s e t  

o f  standards used t o  c a l i b r a t e  the  atomic absorption unit. 
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MIN-EN Laboratories Ltd. 

Samples were d r i e d  a t  95 OC i n  a v e n t i l a t e d  oven then s i f t e d  i n  a 

The f i n e s  were 

o f  

Digested 

s ta in less  s t e e l  seive t o  separate the  -80 mesh f rac t i ons .  

weighed 

2 m l  concentrated n i t r i c  and 5 m l  concentrated pe rch lo r i c  acids. 

samples were then d i l u t e d  t o  25ml with demineralized water. 

out  i n t o  1.009 samples and digested f o r  6 hours i n  a mixture 

Analyses f o r  zinc, lead, copper and s i l v e r  were performed on a 

Techtron Model AA-5 atomic absorption spectrophotometer employing an a i r  

and acetylene mixture flame. Results i n  pa r t s  per m i l l i o n  were ca l -  

culated by comparison t o  standards. 

Results and I n t e r p r e t a t i o n  

Cumulative frequency d i s t r i b u t i o n s  were p l o t t e d  f o r  each o f  Zn, Pb, 

Cu and Ag. Results are summarized below: 

Vangeochem MIN-EN 

SILT SOIL SILT SOIL  
N = 64 N = 191 N = 33 N = 212 

Zn 61* [96]- 62 [I103 39 [70] 59 [%I 
Pb 15 [21] 19 [28] 20 [31] 25 [40] 

Cu 25 [42] 26 [49] 29 [51] 29 [SO]  

Ag .23 [.43] .22 [.40] .57 [.72] .84 [1.3] 

* 
* median value o f  populat ion i n  ppm 

threshold value o f  populat ion i n  ppm 
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ttThresholdtt values were a r b i t r a r i l y  chosen t o  i s o l a t e  the  upper 10% 

o f  each popu la t ion  and ttanomaloustl values were de f i ned  as those exceeding 

f o u r  t imes the  median value. 

Samples taken from areas o f  p e l i t i c  rock  genera l l y  y e i l d e d  mare 

Pb and Cu than those from adjacent  

probably r e f l e c t i n g  the  p e l i t e ' s  h igher  o v e r a l l  

values i n  the  th resho ld  range f o r  Zn, 

carbonate or  g r i t  un i t s ,  

background i n  those metals - see Drawings 4 - 6. 

A wide zone o f  e leva ted  Pb, Cu and Zn geochemistry along the  eastern 

boundary o f  the  M I C A  22 c la im  conta ins one anomalous Pb value - see 

Drawing 5. Th is  zone i s  developed over p e l i t i c  rocks  i n  a p a r t  o f  t he  

western sequence considered by the  present  mapping t o  be c o r r e l a t i v e  wi th 

the  RIFT  minera l i zed  sec t i on  - see Drawing 3. More work i s  d e f i n i t e l y  

! recommended t o  b e t t e r  de f i ne  the  anomaly and t o  asce r ta in  i t s  s i g n i f i -  

cance i n  terms o f  poss ib le  r e c u r r i n g  base metal hor izons i n  a s e c t i o n  

known t o  be minera l i zed  f u r t h e r  north. 

' 

Anomalous Pb and associated h i g h  Zn and Cu values a l so  occur near 

the  southwestern corner  o f  the  M I C A  33 c la im  where h i g h  meta l  values 

appear t o  be r e l a t e d  t o  narrow impure marble l a y e r s  i n  t h e  eas tern  

g r i t / p e l i t e  sequence. 

West o f  t he  Columbia R iver  on the  M I C A  24 c la im  an i s o l a t e d  Cu and 

Zn anomaly with h i g h  Pb values may be associated wi th  pockets o f  

s i l i c i f i c a t i o n  or b r e c c i a t i o n  i n  massive do lomi t i c  marble. 
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CONCLUSIONS 

1. The M I C A  20-36 m ine ra l  c la ims (Extension A o f  t h e  M I C A  Proper ty)  

con ta in  the  southern con t inua t ion  o f  deformed metasedimentary u n i t s  

hos t i ng  t h e  RIFT stratabound Zn - Pb(Cu) massive s u l f i d e  occurrence. 

These uni ts can be subdiv ided i n t o  th ree  n o r t h  - south t rend ing  

be l t s :  a western marble - dominated sequence (youngest?), a c e n t r a l  

p e l i t e  sequence, and an eastern g r i t / p e l i t e  sequence (oldest?). 

2. S t ruc tures  are  dominated by l a r g e  - sca le  recumbent i s o c l i n a l  second 

phase f o l d s  with superimposed open t h i r d  phase arches. Second and 

t h i r d  phase s t r u c t u r e s  may have developed on p rev ious l y  i n v e r t e d  

s t r a t i g r a p h y  (phase 1 ). Regional metamorphic grade increases from 

c h l o r i t e / b i o t i t e  f a c i e s  i n  the  south t o  s t a u r o l i t e  f a c i e s  i n  the 

nor th .  Small i n t r u s i v e  bodies o f  quar tz  monzonite a re  probably 

r e l a t e d  t o  the  Bigmouth Creek Stock exposed eas t  o f  the  property. 

3. No new base meta l  occurrences have been loca ted  on the  M I C A  20-36 

c la ims t o  date but h i g h  Pb, Cu, and Zn values were recovered from 

s i l t  and s o i l .  One such anomaly l i k e l y  records geochemical d isper-  

s i o n  from s u l f i d e  - r i c h  p e l i t e s  which a re  on s t r i k e  with the RIFT 

m ine ra l i zed  sequence f u r t h e r  nor th .  

Respec t fu l l y  submitted, 

Gordon Gibson 
Geologis t  
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Statement o f  Costs 

1. Waqes (June 15 - Oct 07, 1982; see timesheet) 

Pro ject  geolog is t  78 days 9 $150 11,700 
Geologist 76 days 9 $ 90 6,840 
Geologist/prospector 3 days 9 $1 25 375 

18,915 

2. Food and Accomodation (June 15 - Oct 07, 1982) 

Motel - Revelstoke 
10 days 9 $41 

T r a i l e r  r e n t a l  (Jun 21 - Oct 07, 1982) 
ATCO 10x52 s t a f f  quarters 

3.5 rno 9 $1055 
Mob / dernob 
I n s t a l l a t i o n  
Pad r e n t a l  
Propane 
E l e c t r i c i t y  

3.5 rno 9 $39 

Food 
157 rnan-days 9 $20 

3. Transportat ion 

Truck r e n t a l  
1981 GM 4x4 3/4T PU with canopy 

3.5 mo 9 $830 
Excess krn. 1737 9 $0.12 
Fuel  
Maintenance 

Misc. vehic le  r e n t a l  
3/4T PU crew cab 

3 days 9 $35 

41 0 

3,692 
1,730 

450 
136 
115 
181 

3,140 
9,854 

2,905 
208 

1,100 
585 

105 
4,903 

4. Geochemical Analyses 

S i l t / s o i l  samples; anal. for Zn, Pb, Cu, Ag 
530 9 $4.60 2,438 

2,438 

5. Maps and Airphotos 500 
500 



6. 

7. 

8. 

F i e l d  Equipment 

Sample bags, 
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Statement o f  Costs 

Freight Charqes 

Report Preparation 

(Continued) 

acid, f lagging tape, etc. 100 
100 

60 
60 

700 
700 

Total  $37,470 
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Timesheet 

June 15 - October 07, 1982 

Project  qeoloqist G. Gibson 

June 15 - 30 (16) 
July 01 - 31 (31) 
August 01 - 05 (5) 

18 - 20 (3) 
25 - 26 (2)  

August 30 - 31 (2)  

23 - 30 (8) 
September 09 - 12 ( 4 )  

October 01 - 07 (7 )  

Total: 78 days 

Geologist K. Hicks 

June 15 - 30 (16) 
July 01 - 31 (31) 
August 18 - 20 (3) 

25 - 26 (2)  
30 - 31 (2) 

September 02 - 03 ( 2 )  
09 - 12 ( 4 )  

18 ( 7 )  
23 - 30 ( 8 )  

October 01 - 07 ( 7 )  

Total  : 76 days 

Geoloqist/prospector G. Crooker 

September 18 ( 1 )  
23 - 24 (2 )  

Tota l  : 3 days 
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Statement o f  Q u a l i f i c a t i o n s  

I, Gordon Gibson, do hereby c e r t i f y  that :  

1. 

2. 

3. 

4. 

5. 

I am a geo log is t  with residence a t  201-2020 West 2nd Avenue, 
Vancouver, B r i t i s h  Columbia, V6J 1 J4.  

I am a graduate of t he  U n i v e r s i t y  of B r i t i s h  Columbia w i t h  a 
Bachelor o f  Science degree i n  geology (1975). 

I have p r a c t i s e d  i n  the  f i e l d  o f  m inera l  exp lo ra t i on  s ince  
1975. 

I am a member o f  the  Canadian I n s t i t u t e  o f  Min ing and 
Metal lurgy. 

I was employed as an independent consu l tan t  by E & B 
Exp lo ra t ions  Inc. o f  1440 - 800 West Pender St., Vancouver, 
B.C., t o  manage the exp lo ra t i on  program o u t l i n e d  i n  the  
accompanying repor t .  I have no other  f i n a n c i a l  or l e g a l  
i n t e r e s t  i n  the  minera l  p roper t i es  t h e r e i n  described. 

Respec t fu l l y  submitted, 

Gordon Gibson 
Geologis t  
















