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SHAG CLAIMS 

Golden Mining D i v i s i o n  

M.T.S. 82-5-11 & 12 

ESSO MINERALS CANADA 

M.H. L e n t e r s  

September 1981 

SUMMARY 

Fourteen small s p h a l e r i t e - g a l e n a  occurrences are known t o  e x i s t  a long a 

5 k i lome t re  l e n g t h  of Shag Creek Valley. Twelve of t h e s e  showings occur 

a l o n g  two separate s t r a t i g r a p h i c  horizons as d i scon t inuous ,  e l o n g a t e  

l e n s e s ,  o r  t h i n  zones of m i n e r a l i z a t i o n  t h a t  form i n  t h e  upper p a r t  of a 

do los tone ,  a t  o r  near a l imestone contact .  The m i n e r a l i z a t i o n  appears  

t o  have accumulated i n  dolomit ized and e a r l y  b r e c c i a t e d  p o r t i o n s  of a 
ca rbona te  shoa l  complex, a long  the  edge of a s h a l e  basin.  

The m i n e r a l i z a t i o n  i s  con ta ined  w i t h i n  Middle Cambrian carbonates  i n  t h e  

f r o n t  ranges of s o u t h e a s t e r n  B r i t i s h  Columbia (N.T.S. 82-5-11 & 1 2 ) ,  and 

was s t aked  (Shag 1-8; 127 u n i t s )  i n  August of 1977. 

During 1978 and 1979, Rio T i n t o  performed s o i l  sampling, g e o l o g i c a l  

mapping and diamond d r i l l i n g  work on the  claim group. 

During J u l y  of 1981, Esso Mine ra l s  i n v e s t i g a t e d  t h e  claims by c o l l e c t i n g  

68 heavy mineral  samples, and g e o l o g i c a l l y  mapping a number of areas 

nea r  both t h e  known showings and g e o l o g i c a l  environments t h a t  appeared 

f avourab le  f o r  h o s t i n g  a d d i t i o n a l  mine ra l i za t ion .  

The lead-zinc occurrences w i t h i n  t h e  Shag C l a i m s  are t h i n ,  d i scon t inuous  

l e n s e s  of m i n e r a l i z a t i o n  t h a t  suggest  they are u n l i k e l y  t o  produce 

s i g n i f i c a n t  tonnages. However, t h e  number of showings discovered,  
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their persistence along two horizons and their location in a favourable 

geological environment suggest there is some possibility that these 

showings are an expression of a larger deposit. 

No additional mineralized occurrences were discovered during the course 

of this investigation. 

The heavy mineral sampling survey proved successful in locating the 

known sphalerite-galena occurrences, and has indicated two additional 

areas where further prospecting should be carried out. The source of 

one of these anomalous zones could be the C-4 mineralized horizon along 
a trend that has no known mineralized occurrences. 

Geochemical follow-up, to determine the cause of the heavy mineral 

concentrations in the two new areas, and two or three short diamond 

drill holes along the C-4 mineralized horizon are recommended as further 
work. The proposed drill holes should be drilled along the east side of 

Shag Valley. This part of the C-4 mineralized horizon has not been 

previously drilled and these holes will aid in determining the nature 

and extent of the mineralization along this trend. 



- 4 -  

1. INTRODUCTION 

I n  1977,  Rio T i n t o  Canada E x p l o r a t i o n  Limited sponsored t h e  Graf 

Lead-Zinc Reconnaissance Program i n  t h e  s o u t h e a s t e r n  Rocky Mountains. 

One r e s u l t  of t h i s  work was t h e  d i scove ry  of two small lead-zinc 

showings, w i t h i n  Middle t o  Upper  Cambrian carbonate  s t r a t a ,  near  a major 

carbonate-shale  f a c i e s  f r o n t .  These showings, t o g e t h e r  w i th  some 

a s s o c i a t e d  stream s i l t  anomalies,  l e d  t o  t h e  s t a k i n g  of t h e  Shag claims. 

1.1 LOCATION AND ACCESS: (F igu re  1 A  & 1B) 

The Shag claims are l o c a t e d  a t  l a t i t u d e  50'38'N and l o n g i t u d e  115'30'E, 

i n  t h e  A l b e r t  R ive r  drainage,  about 35 k i l o m e t e r s  east of Radium Hot 

Spr ings ,  B.C. The western and n o r t h e r n  p a r t s  of t h e  claims are 

a c c e s s i b l e  v i a  logg ing  roads o r i g i n a t i n g  from Radium Hot Spr ings  (60 km) 

and Canal Flats  (65 km), B.C. The s o u t h e a s t e r n  p a r t s  and the  h ighe r  

e l e v a t i o n s  of t h e  claim group are b e s t  approached by h e l i c o p t e r ,  

a v a i l a b l e  through S h i r l e y  H e l i c o p t e r s  based a t  Fairmont Hot Springs,  

B.C., s i t u a t e d  40 km t o  t h e  southwest of t h e  claim group. 

The t e r r a i n  i s  rugged w i t h  surrounding peaks reaching 2,500 t o  3,000 

metres (8,000 t o  10,000 f e e t )  and v a l l e y  f l o o r s  between 1,250 and 1,550 

metres (4 ,000 and 5,000 f e e t ) .  Snow cover  on c i r q u e  g l a c i e r s  r e l a i n s  

throughout t h e  summer between peaks w i t h i n  t h e  Royal Ranges, which occur 

a long  t h e  e a s t e r n  s i d e  of t h e  claim group. Shag Val ley has very s t e e p  

s l o p e s  t h a t  are h e a v i l y  wooded below 2,150 metres (7,000 f e e t ) .  

Vertical  c l i f f s  are common and numerous d e f o r e s t e d  avalanche zones occur 

a long  s e c t i o n s  of t h e  s t e e p e r  v a l l e y  s lopes.  Above 2,150 metres, 

v e g e t a t i o n  i s  scarce wi th  outcrop peaks and c l i f f s ,  rock d e b r i s  and 

t a l u s  predominating. The topography of the claims area is  included on 

N.T.S. map s h e e t s  82-J-llW and 12E. 
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1.2 DESCRIPTION OF THE SHAG CLAIMS: (F igure  2A) 

W 

The Shag claims c o n s i s t  of e i g h t  c la im blocks comprising 127 claim 

u n i t s .  They were s taked  i n  t h e  summer of 1977 and recorded on August 

15, 1977 as fol lows:  

C l a i m  N a m e  

SHAG 1 
2 
3 
4 
5 
6 
7 
8 

No. of U n i t s  

20 
12 
20 
20 
12 
18 
15 
10 

Record No. 

158 
159 
160 
161 
162 
163 
164 
165 

Reco.rding Date 

Aug. 15, 1977 
Aug. 15, 1977 
Aug. 15, 1977 
Aug. 15, 1977 
Aug. 15, 1977 
Aug. 15, 1977 
Aug. 15, 1977 
Aug. 15, 1977 

Shag C l a i m s  1 and 4 ,  and 3 and 5 were grouped toge the r  as Shag C l a i m  

Groups 636 and 637 r e s p e c t i v e l y ,  i n  A p r i l  of 1980. Shag Claims 2, 7 and 

8 have been added t o  Shag Claim Group 636, and Shag Claim 6 has been 

added t o  Shag C l a i m  Group 637, i n  a Not ice  t o  Group Supplement da ted  

August 11, 1981, f o r  t h i s  r e p o r t  (Appendix IV). 

1.3 PREVIOUS EXPLORATION WORK: (F igure  2B) 

I n  t h e  summer of 1978, Rio T in to  u t i l i z e d  a crew of f i v e  men f o r  s i x  

weeks t o  perform prospec t ing ,  s o i l  sampling and 1:10,000 scale 

g e o l o g i c a l  mapping. The i r  work loca ted  e i g h t  a d d i t i o n a l  Pb-Zn showings 

a long  two main s t r a t i g r a p h i c  horizons.  S i x  showings occurred 

d i scon t inuous ly  a long  t h e  C-4 horizon,  whi le  two more ex tens ive ,  but  

lower grade  showings l a y  a long  t h e  B.M. hor izon.  The s o i l  sampling 

survey d e t e c t e d  s e v e r a l  z i n c  anomalies and smaller l ead  anomalies 

a s s o c i a t e d  w i t h  known showings, and one s i g n i f i c a n t  l e a d  anomaly t h a t  

has  not  been a s s o c i a t e d  wi th  any known m i n e r a l i z a t i o n  t o  da te .  
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I n  September of 1978, t h r e e  diamond d r i l l  h o l e s  t o t a l l i n g  160 metres 

(520 f e e t )  were d r i l l e d  t o  tes t  t h e  main B.M. showing. Each ho le  was 

s p o t t e d  d i r e c t l y  behind exposed m i n e r a l i z a t i o n  and i n t e r s e c t e d  

m i n e r a l i z a t i o n  t h a t  was as low grade  and s p o t t y  i n  occurrence as t h a t  of 

t h e  outcrop  exposures.  Diamond d r i l l  h o l e  78-1 had t h e  b e s t  minera l ized  

i n t e r s e c t i o n ,  y i e l d i n g  assays  showing 4% Zn over  0.5 metres. 

During t h e  summer of 1979, two Rio T i n t o  g e o l o g i s t s  spent  t e n  days  

remapping a number of mine ra l i zed  hor izon  con tac t s ,  mapping t h e  main C-4 

showing, and performing follow-up p rospec t ing  on a number of s o i l  

anomalies  n o t  y e t  a s s o c i a t e d  w i t h  known mine ra l i za t ion .  The i r  work 

produced two new s p h a l e r i t e  occur rences ,  one on each of t h e  B.M. and C-4 

mine ra l i zed  horizons.  

I n  the  f a l l  of 1979, s i x  diamond d r i l l  ho le s  t o t a l l i n g  460 metres (1,497 

f e e t )  were d r i l l e d  t o  tes t  t h e  two major minera l ized  horizons.  The 

f i r s t  f o u r  h o l e s  were designed t o  i n t e r s e c t  t h e  C-4 mine ra l i zed  

horizon.  These ho le s  were s p o t t e d  a t  d i f f e r e n t  l o c a t i o n s  w i t h i n  150 

metres of a known showing and/or  s t r o n g  s o i l  anomaly, and though each of 

t hese  ho le s  i n t e r s e c t e d  t h e  con tac t  t h a t  should have been minera l ized ,  

on ly  DDH 79-4 encountered weak mine ra l i za t ion .  The o t h e r  two diamond 

d r i l l  h o l e s  t e s t e d  t h e  B.M. minera l ized  hor izon  wi th  DDH 79-5 

encounter ing  no m i n e r a l i z a t i o n  and DDII 79-6 having t o  be abandoned, due 

t o  extreme f r e e z i n g ,  a t  a po in t  where i t  was beginning t o  e n t e r  weak 

mine ra l i za t ion .  Two a d d i t i o n a l  showings, one on each  of t h e  main 

hor izons ,  were' l o c a t e d  dur ing  t h e  course of s p o t t i n g  and p rospec t ing  

around these holes .  This  brought t h e  number of showings a long  Shag 

Creek t o  i t s  p resen t  t o t a l  of four teen .  

I n  1980, Rio T i n t o  became d i s i n t e r e s t e d  i n  the  Shag proper ty  and 

r e l i n q u i s h e d  i n t e r e s t  i n  i t  t o  C h r i s  Graf. 

; -  

I 
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1.4  1981 FIELD PROGRAM: (F igure  2 A )  

Esso Resources Canada Ltd. op t ioned  t h e  Shag p rope r ty  i n  t h e  s p r i n g  of 

1981. The writer,  t o g e t h e r  wi th  a second g e o l o g i s t ,  spent  f o u r  weeks 

performing heavy minera l  sampling and g e o l o g i c a l  mapping on t h e  Shag 

claims during t h e  month of J u l y  1981. 

A base was e s t a b l i s h e d  i n  Fa i rnon t ,  B.C. and a f l y  camp set  up i n  t h e  

sou th -cen t r a l  p a r t  of t h e  proper ty .  A h e l i c o p t e r  and t h e  f l y  camp were 

u t i l i z e d  f o r  work i n  the  sou the rn  and e a s t e r n  parts of t he  proper ty ,  

wh i l e  work i n  t h e  no r the rn  and wes tern  p a r t s  was accessed by d r i v i n g  i n  

a long  t h e  logging roads from Canal  F la t s ,  B.C. About a t h i r d  of t h e  

f i e l d  t i m e  w a s  spen t  on each of heavy minera l  sampling, mapping c o n t a c t s  

near  t h e  known lead-z inc  showings, and mapping r epor t ed  f a c i e s  changes, 

s t r u c t u r a l  complexi t ies  and s t r a t i g r a p h i c  hor izons  t h a t  appeared 

f avourable  f o r  a d d i t i o n a l  mine ra l i za t ion .  



2. GEOLOGY AND MINERALIZATION 

2.1 REGIONAL GEOLOGY: ( F i g u r e s  3A & B,  4 ,  G.S.C. Open F i l e  6 3 4 )  

The Shag P r o p e r t y  l i e s  n e a r  t h e  sou the rn  end of t h e  Main Ranges 

Subprovince of t h e  Rocky Mountain Fold and Thrus t  Belt, a long a l i n e  

t h a t  s e p a r a t e s  g e n t l y  dipping,  r e s i s t a n t  Cambrian ca rbona te s  from 

r e c e s s i v e ,  c leaved and l o c a l l y  con to r t ed  Cambrian slates and 

a r g i l l a c e o u s  ca rbona te s  ( F i g u r e  3A & B). 

These two packages of Middle t o  Upper Cambrian s t r a t a  comprise two 

p r i n c i p a l ,  l a t e r a l l y  e q u i v a l e n t  f a c i e s  t h a t  underly most of t h e  Shag 

claims. The e a s t e r n  f a c i e s  c o n s i s t s  of a l t e r n a t i n g  thick-bedded o r  

massive carbonate  formations,  and thin-bedded, a r g i l l a c e o u s  ca rbona te s  

and sha le s .  These a l t e r n a t i n g  u n i t s  a r e  given a number of fo rma t iona l  

names as shown i n  t h e  S t r a t i g r a p h i c  Column of F igu re  4 .  The western 

f a c i e s ,  comprising thin-bedded, c leaved,  a r g i l l a c e o u s  ca rbona te s  and 

t h i c k  s e c t i o n s  of ca l ca reous  s h a l e  and s la te ,  are grouped t o g e t h e r  as 

t h e  Chance l lo r  Formation. 

These two f a c i e s  form p a r t  of t he  lower s e c t i o n  of a 

miogeoc l ine -p la t fom sedimentary assemblage t h a t  appea r s  t o  have 

accumulated as a c o n t i n e n t a l  t e r r a c e  wedge prograding i n t o  a 

t r a n s g r e s s i n g  ocean basin.  The e a s t e r n  f a c i e s  strata accumulated on t h e  

o u t e r  edge of t h e  p l a t f o r m a l  s h e l f  - along a r a i s e d  bank margin o r  hinge 

l i n e  of carbonate  d e p o s i t i o n  t h a t  w a s  i n t e r r u p t e d  by c y c l i c a l  i n c u r s i o n s  

of muddy sediments. I n s i d e  t h e  carbonate  bank margin, t h e  i n t e r i o r  

p l a t f o r m a l  s h e l f  f e a t u r e d  a sag o r  i n t e r i o r  bas in  i n  which c las t ics  and 

f ine -g ra ined  ca rbona te s  were deposi ted.  The western f a c i e s  (Chancel lor  

Formation s h a l e s )  accumulated i n  an a d j a c e n t  deeper water s h a l e  basin.  

A i tken  (1971) named t h e  Cambrian r i d g e  o r  high along t h e  edge of t h e  

p l a t fo rm s h e l f  t h e  "Kicking Horse Rim" .  I t  i s  bes t  developed along t h e  

Trans Canada Highway nea r  F i e l d ,  B.C., but extends n o r t h  and sou th  f o r  a 



Figure 3A. Generalized geological map of Southeastern British Columbia, 
(After Price, 1980). 
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t o t a l  l e n g t h  of a t  least  120 km, l o c a l i z i n g  t h e  e a s t e r n  carbonate  t o  

wes tern  s h a l e  f a c i e s  change t o  w i t h i n  a narrow b e l t .  The carbonate  

u n i t s  cannot be t r a c e d  westward a c r o s s  t h e  f a c i e s  boundary, which i s  

thought  t o  r ep resen t  a p o s s i b l e  f a u l t  zone ( a c t i v e  i n  l a t e  P r o t e r o z o i c  

and earliest  Pa leozo ic  t i m e )  t h a t  formed a s t e e p  escarpment which 

c o n t r o l l e d  d e p o s i t i o n  w i t h i n  t h e  sedimentary basin.  

Overlying both t h e  western s h a l e  and e a s t e r n  carbonate  f a c i e s  s t r a t a  are 

younger Cambrio-Ordovician a r g i l l a c e o u s  sedimentary s t ra ta  of t h e  McKay 

Formation. 

The geology of t he  area surrounding t h e  Shag claims i s  shown on a r e c e n t  

reconnaissance  (1:126,720) scale map, r e l e a s e d  by t h e  Geologica l  Survey 

of Canada as Open F i l e  Report  634 (Leech, 1980). A s  suggested on t h i s  

map, d i s t i n c t i o n s  between t h e  va r ious  Middle t o  Upper Cambrian 

Formations of t h e  e a s t e r n  f a c i e s  become i n c r e a s i n g l y  d i f f i c u l t  south  of 

Mount Ass in iboine ,  s i n c e  a d j o i n i n g  format ions  are lumped toge the r  f o r  

mapping purposes. This  is  p a r t i c u l a r l y  t r u e  f o r  t he  a r e a  south  of White 

Man Mountain ( l o c a t e d  10 km n o r t h  of t he  Shag c la ims) ,  as no d i s t i n c t i o n  

i s  made f o r  most of t h e  va r ious  Middle Cambrian s t r a t a .  Ai tken  (19671, 

who has  c a r r i e d  out  ex tens ive  mapping i n  t h e  Lower Pa leozo ic s  of t h e  

Southern  Rocky Mountains s t a t e s  t h a t  " the  Upper Cambrian Formations are 

r ecogn izab le  as f a r  south  as White Man Mountain, but  immediately t >  t h e  

sou th  and west of t h a t  po in t ,  t h e  d i s t i n c t i v e  c h a r a c t e r  of the Upper 

Cambrian sequence cannot be recognized a t  a l l .  Even t h e  e a s i l y  

r ecogn izab le  Arctomys Formation d i sappea r s  without  s t r u c t u r a l  cause,  

when t r a c e d  from White Man Mountain down t h e  Cross  River ."  A change i n  

t h e  c h a r a c t e r  of t h e  sedimentary bas in ,  poss ib ly  inf luenced  by t h e  

Precambrian Montal ta  rise, i n h i b i t e d  t h e  depos i t i on  of t h e  s t r o n g l y  

c y c l i c a l  ( s h a l e  t o  carbonate)  sed imenta t ion  sou th  of White Man 

Mountain. However, t h e  main Cambrian Formations (F igu re  4 )  of t h e  

e a s t e r n  f a c i e s  can be recognized on t h e  Shag claims even though t h e i r  

r e l a t i v e  th i ckness  and c h a r a c t e r  i s  d i f f e r e n t  from t h a t  of t h e  type  

s e c t i o n s  t o  t h e  no r th ,  and t h e  c o n t a c t s  between these  format ions  are 

less d i s t i n c t .  
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I n  t h e  area surrounding t h e  Shag claims t h e r e  are s e v e r a l  

carbonate-hosted Pb-Zn mine ra l  occurrences of Cambrian age t h a t  are 
g e n e r a l l y  a s s o c i a t e d  wi th  t h e  dolomit ized p o r t i o n s  of prominent 

b i o g e n e t i c - b i o c l a s t i c  ca rbona te  complexes. Though most of t h e s e  

r e p r e s e n t  c l e a r l y  d i f f e r e n t  s t y l e s  of m i n e r a l i z a t i o n ,  they demonstrate 

t h e  a v a i l a b i l i t y  of metals and p o t e n t i a l  f o r  c o n c e n t r a t i o n  w i t h i n  t h e s e  

rocks. I n  t h e  Lardeau area (and south i n  t h e  U.S.) mines occur i n  t h e  

Badshot Formation and i t s  c o r r e l a t i v e s .  I n  t h e  Kicking Horse area, 

n i n e s  and occurrences are found i n  Middle Cambrian ca rbona te s  i n  c l o s e  

proximity t o  t h e  carbonate-shale  f a c i e s  f r o n t  a long  t h e  Kicking Horse 

R i m .  Along t h e  Rocky Mountain Trench and westward, mines and showings 

occur i n  t h e  Upper  Cambrian J u b i l e e  Formation. 
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2.2 STRATIGRAPHY AND STRUCTURAL GEOLOGY OF THE SHAG CLAIMS 

(Figures  4 & 5 )  

A summary of t h e  Cambrian Formations occur r ing  i n  t h e  Shag claims area 

i s  presented  i n  F igu re  4 .  The l o c a t i o n  of those  format ions  occur r ing  

over  t h e  Shag claims as mapped dur ing  t h e  1981 f i e l d  season, t o g e t h e r  

w i th  t h e  l o c a t i o n  of known lead-zinc showings, some previous ly  mapped 

geology, and h e l i c o p t e r  reconnaissance  geology, i s  presented  on a 

1:10,000 scale Geo log ica l  Map (F igu re  5). A d e s c r i p t i o n  of t hese  rock 

u n i t s  as encountered on t h e  Shag claims fol lows.  

Ca thedra l  Formation 

The Ca thedra l  Formation i s  exposed a t  the  no r th  end of Shag Creek, a long  

t h e  A l b e r t  R ive r  and i n  roadcuts  a long  the  A l b e r t  River  road. Exposure 

of t h i s  formation i s  very poor; as i t  occurs  i n  the  lowermost par ts  of 

c l i f f s  and i n  r i v e r  beds where i t  i s  u s u a l l y  covered by t a l u s  o r  r ecen t  

sediments.  The base of t h e  Ca thedra l  Formation is  not  exposed. 

The Ca thedra l  Formation i s  composed of both, t h i n l y  t o  t h i c k l y  bedded, 

medium t o  dark grey ,  g e n e r a l l y  f ine-grained l imes tones  and do lomi t i c  

l imes tones ,  and massive,  c o a r s e l y  c r y s t a l l i n e ,  l i g h t  grey t o  whi te  

do los  t one s. 

The l a t t e r  are p a l e  grey weather ing wi th  minor orange s t a i n i n g  on many 

su r faces .  Minor amounts of disseminated p y r i t e  are very common w i t h i n  

t h e s e  dolostones.  No o r i g i n a l  t e x t u r e  o r  s t r u c t u r e  i s  preserved  w i t h i n  

these  dolomi t ized  s e c t i o n s ,  which gene ra l ly  form concordant,  s t r a t i f o r m  

bands through t h e  bedded carbonates .  Cross-cut t ing coa r se  dolomit i -  

z a t i o n  has  been recognized on a hand specimen scale, but  l a c k  of 

exposure p r o h i b i t s  i d e n t i f i c a t i o n  of such f e a t u r e s  on a l a r g e r  scale i n  

t h i s  area. 
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The bedded ca rbona te s  are g e n e r a l l y  dense and very hard w i t h  conchoidal  

f r a c t u r e .  The d a r k e r ,  bedded Ca thedra l  ca rbona te s  tend t o  occur '  lower 

i n  t h e  s e c t i o n  and c l o s e r  t o  t h e  major carbonate-shale  f a c i e s  f r o n t ,  

w h i l e  t h e  l i g h t e r  g rey  bedded ca rbona te s  occur beneath t h e  Stephen 

Formation, f u r t h e r  away from t h e  f a c i e s  f r o n t .  Birdseye t e x t u r e d  

ho r i zons  are common w i t h i n  t h e  d a r k e r  dolostones.  Laminated and 

b i o t u r b a t e d  beds occur a t  s e v e r a l  l o c a t i o n s .  These s t r a t a  a l s o  c o n t a i n  

numerous i r r e g u l a r  wh i t e  s p a r r y  dolomite and ca lc i te  v e i n l e t s  and pods, 

and some small zones of pseudo-brecciation. 

Adjacent  t o  t h e  major carbonate-shale  f a c i e s  f r o n t ,  t h e  Ca thedra l  

Formation i s  a medium t o  t h i c k l y  bedded, dense,  black,  s l i g h t l y  

d o l o m i t i c ,  s i l t y  l imestone,  w i t h  t h i n  a r g i l l a c e o u s  pa r t ings .  The rock 

i s  brown weathering, and i n  p l a c e s  e x h i b i t s  c r o s s  l amina t ions  and 

t r u n c a t i o n  of previous beds by l a t e r  d e p o s i t i o n  on a 1 t o  2 c e n t i m e t r e  

scale. Coarse white  dolomite,  i n  v e i n s  up t o  one c e n t i m e t r e  t h i c k ,  

g e n e r a l l y  occur  a long j o i n t  s u r f a c e s  ( 2  t o  3 c m  j o i n t  spac ing ) ,  and i n  

some p l a c e s  as i r r e g u l a r  c r o s s - c u t t i n g  veins .  A few minor b r e c c i a t i o n  

zones c o n t a i n i n g  s p a r r y  dolomite  and ca lc i te  ve in ing  a l s o  occur. This  

v e i n i n g  i s  i n t e r p r e t e d  t o  be a l a t e  f e a t u r e  a s s o c i a t e d  with t h e  r e g i o n a l  

development of t he  Rocky Mountain Main Ranges. 

The c o n t a c t  w i th  t h e  o v e r l y i n g  Stephea Formation i s  g r a d a t i o n a l  and is  

marked by a change from thick-bedded l imes tone  and do los tone  t o  

thin-bedded a r g i l l a c e o u s  l imestones.  

Stephen Format i o n  

The Stephen Formation is  exposed i n  t h e  n o r t h  end of Shag Creek and Shag 

Ridge. 

I n  t h e  c reek ,  it c o n s i s t s  of approximately 50 metres of r e c e s s i v e ,  very 

t h i n l y  and evenly bedded, l i g h t  t o  medium grey, f ine-grained l imestones,  

d o l o m i t i c  l imes tones ,  and s l i g h t l y  ca l ca reous  do los tones  - a l l  w i t h  

a r g i l l a c e o u s  p a r t i n g s .  These s t ra ta  are brown-grey, s h a l y  t o  f l aggy  

weather ing and not  as w e l l  j o i n t e d  as t h e  carbonate  u n i t s  above and 

below it. 
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A t  t h e  n o r t h  end of Shag Ridge, t h e  Stephen Formation c o n s i s t s  of very 

thinly-bedded t o  laminated,  s l i g h t l y  ca l ca reous ,  g rey  s h a l e s ,  t h a t  

weather r ed  - grey-green. These s h a l e s  are 70 t o  100 metres t h i c k ,  and 

c o n t a i n  f o s s i l  t r i l o b i t e s .  

The c o n t a c t  w i th  t h e  o v e r l y i n g  Eldon Formation i s  w e l l  exposed on 

t h e  n o r t h  end of Shag Ridge, and i s  t r a n s i t i o n a l  from s h a l e s ,  through 

s h a l y  and s i l t y  l imes tones ,  t o  massive do los tones  and ca l ca reous  

do los tones .  Th i s  t r a n s i t i o n  i s  n o t  g r a d a t i o n a l ,  b u t  shows a t  least  one 

major and s e v e r a l  smaller breaks,  o r  pe r iods  of emergence and erosion.  

The t r a n s i t i o n ,  from s h a l e  t o  l imes tone ,  breaks a t  t h e  top  of t h e  f i r s t  

good l imes tone  bed. This  bed i s  5 metres t h i c k  and has i t s  upper l i m i t  

d e f i n e d  by a p a l e o k a r s t i n g ,  e r o s i o n a l  s u r f a c e ,  t h a t  has l o c a l  r e l i e f  i n  

t h e  o r d e r  of 1 metre. A 15 metre u n i t  of t y p i c a l  Stephen Formation 

s h a l e s  f i l l s  i n  t h i s  su r f ace .  A t h i n  u n i t  of l imestone i s  a g a i n  

encountered be fo re  e n t e r i n g  t y p i c a l  Eldon Formation dolostones.  

The l imes tones  i n  t h i s  t r a n s i t i o n  zone are medium grey,  thin-bedded, 

f laggy-weathering, c a l c i l u t i t e s  and c a l c i s i l t i t e s  wi th  c o a r s e r  s e c t i o n s  

c o n t a i n i n g  i n t r a c l a s t s ,  and some zones of i n t r a f o r m a t i o n a l  b r e c c i a t i o n .  

The i n t r a c l a s t s  l i e  i n  1-2 c m  bands a t  t h e  base of f i n e r  g ra ined  

l imes tone  u n i t s  and c o n s i s t  of g rey  weather ing clasts w i t h i n  r u s t y  brown 

weather ing muddy limestme. The o v e r l y i n g  Eldon Formation i n  t h i s  area 

i s  a thin-bedded, g e n e r a l l y  f i n e  g ra ined ,  dark grey do los tone  w i t h  

numerous minor zones of b r e c c i a t i o n  and pseudo-brecciation. The u n i t  is  

w e l l  j o i n t e d  and l i g h t  g rey  t o  rusty-brown weathering. Small scale 

f o l d i n g  and minor t h r u s t i n g  are common w i t h i n  the  Stephen Formation of 

t h i s  area. 

Eldon Formation 

The Eldon Formation i s  a massive,  c l i f f  forming dolostone u n i t  about 300 

metres thick.  I t  i s  s imilar  t o  t h e  C a t h e d r a l  Formation but c o n t a i n s  

much more dolostone. I t  is  commonly a thick-bedded, massive, white  t o  

l i g h t  .g rey ,  f i n e  t o  medium g ra ined ,  s u c r o s i c  dolostone. Many of t h e s e  

thick-bedded s e c t i o n s  are f i n e l y  laminated. The formation c o n t a i n s  
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W 

u n i t s  of dark-grey t o  black,  a r g i l l a c e o u s  do los tone  t h a t  have a f e t i d  

odour, and t h e s e  da rke r  s e c t i o n s  c o n t a i n  minor zones of 

pseudo-brecciat ion and b r e c c i a t i o n .  

The upper Eldon Formation strata a long  Shag Creek are dominated by t h e s e  

d a r k e r  do los tones  t h a t  seem t o  have been de r ived  from shallow-water 

l imes tones  and i n c l u d e  o o l i t e  and p i s o l i t e  beds, c r y p t a l g a l a m i n a t e  beds, 

and b i rdseye  t e x t u r e d  dolostones.  These beds g e n e r a l l y  weather a l i g h t  

grey wi th  yel low s t a i n e d  s e c t i o n s  and have minor s t y o l i t e  development. 

A thin-bedded, g rey ,  ca l ca reous  do los tone  wi th  sha ly  p a r t i n g s  occurs  a t  

t h e  confluence of t h e  Shag and No N a m e  Creeks. I t  weathers  l i g h t  

grey-medium brown and c o n t a i n s  wh i t e  dolomite i n  en echelon t e n s i o n  

gashes a l i g n e d  pe rpend icu la r  t o  t h e  bedding. 

The lower Eldon Forna t ion  a long  Shag Creek, and t h a t  exposed f u r t h e r  

away from t h e  major carbonate-shale  f a c i e s  f r o n t ,  c o n t a i n  l a r g e ,  

massive,  i r r e g u l a r ,  s h a r p l y  bounded, c o a r s e l y  s u c r o s i c ,  white  

dolostones.  These are more abundant,  t h i c k e r  and less uniform i n  

fo l lowing  s p e c i f i c  s t r a t i g r a p h i c  ho r i zons  than those  of t h e  Ca thedra l  

Formation. These s t r o n g l y  dolomit ized s e c t i o n s  g e n e r a l l y  l a c k  any 

o r i g i n a l  sedimentary s t r u c t u r e s .  

The Eldon Formation i s  k e n e r a l l y  w e l l  j o i n t e d ,  p a r t i c u l a r l y  nearer  t h e  

carbonate-shale  f a c i e s  f r o n t .  A moderate amount of open vuggy p o r o s i t y  

exists w i t h i n  p a r t s  of t h e  Eldon Formation. Most vugs are l i n e d  by 

dolomite  c r y s t a l s  t h a t  do not have curved f aces .  However, much of t h e  

u n i t  i s  f a i r l y  t i g h t ,  p a r t i c u l a r l y  t h e  l i gh t - co lou red ,  even t e x t u r e d ,  

f i n e r  g ra ined ,  s u c r o s i c  dolostones.  

P ika-Arc t omys Unit  

The Pika and Arctomys Formations are combined t o  form a t h i n ,  r e c e s s i v e  

u n i t  t h a t  i s  poorly exposed over t h e  Shag cairns. Along No N a m e  Creek, 

it is  about 40 metres t h i c k ,  but appears  t h i c k e r  t o  t h e  n o r t h  on p a r t s  

of Mount Soderham, where it is  a l s o  seen t o  t h i n  t o  the  west. 
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Along No N a m e  Creek i t  c o n s i s t s  of a b a s a l  u n i t  of thin-bedded dolostone 

and l imes tone  wi th  a r g i l l a c e o u s  p a r t i n g s ,  a middle u n i t  of red t o  

green-black s h a l e s  and d o l o m i t i c  s i l t s t o n e s ,  and an upper u n i t  i n  which 

t h e  l a t t e r  become in t e rbedded  wi th  p r o g r e s s i v e l y  more, and t h i c k e r  

s e c t i o n s  of medium grey,  m o t t l e d  l imestones and massive do los tones  t h a t  

are t y p i c a l  of t h e  Waterfowl Formation. A c o n t a c t  w i th  t h e  Waterfowl 

w a s  no t  obse rvab le  and i t  i s  assumed t o  be g r a d a t i o n a l .  

Waterfowl Formation 

The Waterfowl Formation is  a massive, r e s i s t a n t  u n i t  t h a t  i s  g e n e r a l l y  a 

l i g h t  grey t o  white ,  f i n e  t o  medium grained s u c r o s i c  dolostone. I t  

c o n t a i n s  numerous i n t e r b e d s  of do lomi t i c  l imestones and d a r k e r  grey 

dolostones.  The l a t t e r  c o n t a i n  u n i t s  of b i rdseye  t e x t u r e d  do los tone ,  a 

few b r e c c i a t i o n  zones, small pods of pseudo-breccia and t h i n ,  white  

dolomite  v e i n s  i n  f r a c t u r e s ,  t h a t  i n  p l aces  weather t o  form box works 

s t r u c t u r e s .  These f e a t u r e s  are more common i n  t h e  Waterfowl Formation 

s t r a t a  than  i n  any of t h e  o t h e r  carbonate  u n i t s .  The occurrence of 

pseudo-breccias,  w i th  l i g h t  grey t o  white  dolostone "veins"  i n  medium t o  

da rk  g rey  do los tone  i s  p a r t i c u l a r l y  common. Open vugs, some 

i n t r a g r a n u l a r  p o r o s i t y ,  and disseminated p y r i t e  ( p a r t i c u l a r l y  

surrounding showings) are a l s o  common wi th in  t h e  Waterfowl Formation. A 

f e w  s t y o l i t e s  were noted. 

The formation seems p a r t i c u l a r l y  coa r se  nea r  t h e  upper c o n t a c t  w i th  t h e  

S u l l i v a n  Formation along t h e  east s i d e  of Shag Creek where thick-bedded, 

white ,  r e c r y s t a l l i z e d  s u c r o s i c  do los tones  predominate. 

A number of dolomite mot t l ed  l imes tones  occur w i t h i n  t h e  Waterfowl 

horizon. These show d i f f e r e n t i a l  weathering wi th  t a n  brown 

amoeba-shaped d o l o m i t i c  bands s t a n d i n g  up r e l a t i v e  t o  t h e  r e c e s s i v e  

weather ing pa le  g r e y  l imestone. Such a u n i t  l ies  j u s t  above t h e  C-4 

showing d o l o s t  ones. 
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In a g e n e r a l  s ense ,  t h e  lower p a r t  of t h e  formation c o n t a i n s  more da rke r  

grey, f i n e  t o  medium g ra ined ,  pseudo-brecciated s t ra ta ,  while  the. upper 

s e c t i o n  c o n t a i n s  p r o g r e s s i v e l y  more massive, thick-bedded, l i g h t  grey, 

f i n e  t o  coa r se ,  s u c r o s i c  dolostones.  

A l a r g e ,  l a t e  b r e c c i a t i o n  zone i n  which t h e  fragments were not  w e l l  

recemented t o g e t h e r  occur s  a long Upper Shag Creek. Th i s  zone is  found 

w i t h i n  white  do los tones  near  t h e  s t r a t i g r a p h i c  l e v e l  of t h e  C-4 showing, 

bu t  c o n t a i n s  no v i s i b l e  m i n e r a l i z a t i o n .  It i s  i n t e r p r e t e d  as a f e a t u r e  

r e l a t e d  t o  l a te  f a u l t i n g .  

The formation i s  u s u a l l y  w e l l  j o i n t e d ,  w i th  f r a c t u r e  spacing commonly 

about  1 t o  3 c m  apar t ,  p a r t i c u l a r l y  on t h e  Shag Ridge s i d e  of Shag 

Creek. 

S u l l i v a n  Formation 

The S u l l i v a n  Formation i s  a r e c e s s i v e  weather ing u n i t  composed of 

"mottly-banded" a r g i l l a c e o u s  l imestones,  l imestones and ca l ca reous  

sha le s .  In p l a c e s ,  on both s i d e s  of Shag Creek, t h e  upper S u l l i v a n  

Formation s t ra ta  form steep c l i f f s ,  where i t  tends t o  have a h ighe r  

ca rbona te  con ten t  and is  capped by p r o t e c t i v e  Lye11 Formation 

do l o  s t one s . Much of t h e  lower S u l l i v a n  Formation i s  r e c e s s i v e  

weather ing forming s lopes  t h a t  are covered by vege ta t ion .  The formation 

t h i c k e n s  r a p i d l y  from east t o  w e s t  as one approaches t h e  major 

carbonate-shale  f a c i e s  f r o n t ,  varying from about 150 metres i n  t h e  east ,  

t o  g r e a t e r  t han  300 metres a t  t h e  f a c i e s  f r o n t .  

Most of t h e  S u l l i v a n  Formation i s  a medium t o  dark g rey ,  a r g i l l a c e o u s  

l imes tone  t h a t  a t t a i n s  a d i s t i n c t i v e  "mottly-banded" appearance upon 

weathering. The bands are i r r e g u l a r ,  amoeba-shaped and c o n s i s t  of 

a l t e r n a t i n g  medium brown weathering, s i l t y - sandy  u n i t s  and l i g h t  grey 

weather ing more ca l ca reous  u n i t s .  In t h e  upper S u l l i v a n  t h e s e  bands are 

i n  t h e  o rde r  of 1 t o  2 c m  t h i c k ,  but lower i n  t h e  s e c t i o n  t h e  r e l a t i v e  

p r o p o r t i o n  of t h e  s i l t y  bands dec reases  l e a v i n g  t h i n ,  wavy, a r g i l l a c e o u s  

p a r t i n g s  w i t h i n  a grey a r g i l l a c e o u s  l imestone. The S u l l i v a n  Formation, 
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p a r t i c u l a r l y  t h e  s i l t y  hor izons ,  i s  very f o s s i l i f e r o u s ,  con ta in ing  u n i t s  

wi th  an abundance of t r i l o b i t e  c r a n i d i a  and pygidia ,  as well a s . a  few 

wholely-preserved specimens and numerous l i ngu la .  

Qw 

On t h e  east s i d e  of Shag Creek, j u s t  below t h e  L y e l l  con tac t ,  t h e  s i l t y  

l imes tones  of t h e  S u l l i v a n  Formation c o n t a i n  a number of o o l i t i c  and 

c a l c a r e n i t e  t o  conglomerat ic  beds, o n c o l i t e  hor izons  and some w e l l  

b ioburba ted  zones below t h e  o n c o l i t e  horizon. 

ItJ 

A 50 t o  80 metre s e c t i o n  of l imes tones ,  in te rbedded  l imes tones  and 

t y p i c a l  S u l l i v a n  Formation a r g i l l a c e o u s  l imes tones  occurs  wi th in  t h e  

middle t o  upper p a r t  of t h e  S u l l i v a n  Formation. Th i s  u n i t  is  w e l l  

exposed on t h e  west s i d e  of Shag Ridge. The upper S u l l i v a n  Formation 

s t r a t a  con ta in  widely spaced, t h i n  (1 metre) r e s i s t a n t  l imes tone  

i n t e r b e d s  t o  w i t h i n  80 metres of t h e  L y e l l  Formation contac t .  These 

became p rogres s ive ly  c l o s e r  t o g e t h e r  and t h i c k e r  (1-4 met res ) ,  u n t i l  

they are in te rbedded  wi th  equa l  amounts of banded a r g i l l a c e o u s  

l imes tones  t h a t  o v e r l i e  a 30 t o  40 metre t h i c k  s e c t i o n  of thick-bedded 

l imestone.  The l imes tone  of t h e s e  u n i t s  i s  medium grey ,  l i g h t  brown 

weather ing,  f i n e  g ra ined  wi th  coarse  r e c r y s t a l l i z e d  ca lc i te  pods (0.5 t o  

1 cm) g i v i n g  i t  a b i rdseye  type t ex tu re .  It  has  i r r e g u l a r ,  wavy 

breakage a long  t h i n  wavy a r g i l l a c e o u s  pa r t ings .  The base of t h e  

l imestone u n i t  i s  n o t  w e l l  exposed, but  t h e  lower S u l l i v a n  Formation 

s t r a t a  a g a i n  c o n s i s t  of "mottly-banded" a r g i l l a c e o u s  l imes tones  and 

ca l ca reous  a r g i l l i t e s .  Near t h e  major f a c i e s  change, t h e  S u l l i v a n  

Formation strata are s t e e p l y  d ipping  t o  t h e  west and become more 

a r g i l l a c e o u s ,  making i t  d i f f i c u l t  t o  d i s t i n g u i s h  t h e s e  u n i t s  from 

Chancel lor  Formation s t ra ta .  The rocks he re  a l s o  have a s t r o n g l y  

developed cleavage,  w i th  a s t r i k e  approximately p a r a l l e l  t o  t h e  

carbonate-shale  f a c i e s  f r o n t  boundary. 

A number of s t r u c t u r a l l y  complex zones, con ta in ing  l a r g e  scale f o l d i n g  

and shea r ing  a long  a r g i l l a c e o u s  p a r t i n g s ,  occur  i n  a s s o c i a t i o n  wi th  both 

the No N a m e  F a u l t  and t h e  major f a c i e s  change t o  Chance l lor  Formation 

strata. Quar t z  and calcite ve in ing  and i n f i l l i n g  of t ens ion  gashes 

occur  throughout t h e  u n i t ,  but  are p a r t i c u l a r l y  common near  t h e s e  

s t r u c t u r a l  complexi t ies .  
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W 
A l i g h t  t o  medium grey,  mottly-banded u n i t  j u s t  below t h e  sou the rn  end 

of No N a m e  F a u l t  c o n t a i n s  amoeba-shaped blobs i n  i r r e g u l a r ,  

d i scon t inuous  bands t h a t  appear boudinaged. The s t r a t a  he re  a l s o  

c o n t a i n  0.5 t o  1.0% p y r i t e  i n  t h i s  w i s p s  p a r a l l e l  t o  t he  banding. A 

minor amount of disseminated p y r i t e  i s  common throughout t h e  formation. 

Below t h e  L y e l l  Formation on t h e  east  s i d e  of C-4 Creek are zones of 

t h i n l y  laminated dark grey t o  brown, c a l c a r e o u s  s h a l e s  l y i n g  w i t h i n  

t y p i c a l  mottly-banded S u l l i v a n  Formation strata.  Below t h i s  i s  a zone 

c o n t a i n i n g  i n t e r b e d s  of t h i n  d o l o m i t i c  l imes tones  and do los tones  t h a t  

p re se rve  t h e  mottly-banded appearance of t he  t y p i c a l  S u l l i v a n  Formation 

rock. These occur above and la teral  t o  f i n e  grained,  s u c r o s i c ,  white  

dolostones.  Do lomi t i za t ion  of S u l l i v a n  Formation strata i s  e r ra t ic ,  no t  

very e x t e n s i v e  and t h e s e  ho r i zons  can be t r a c e d  l a t e r a l l y  i n t o  

a r g i l l a c e o u s  l imestones.  No d o l o m i t i z a t i o n  of S u l l i v a n  Formation s t ra ta  

was noted on t h e  w e s t  s i d e  of Shag Ridge. 

The c o n t a c t  w i th  t h e  ove r ly ing  L y e l l  Formation i s  a g r a d a t i o n a l  change 

from thin-banded a r g i l l a c e o u s  l imes tones  t o  thick-bedded, massive 

do los tones  and l imestones.  

L y e l l  F o r r a t i o n  

W 

The L y e l l  Formation i s  a t h i c k  (up t o  200 met res ) ,  c l i f f  forming u n i t  

c o n s i s t i n g  almost e n t i r e l y  of massive, thick-  bedded dolo s t one s , but  

i n c l u d e s  some limestones.  The formation i s  l i g h t  t o  medium grey, 

g e n e r a l l y  mic r i t i c  wi th  some c o a r s e r  u n i t s .  The formation i s  i r r e g u l a r ,  

blocky ("chainsaw type" ) ,  yellow-grey t o  yellow-brown weathering. The 

bedding s u r f a c e s  are undu la t ing  and become t h e  p r e f e r e n t i a l  exposed 

weather ing su r faces .  These beds are c h a r a c t e r i s t i c  of r epea ted  emergent 

d e p o s i t i o n a l  c y c l e s ,  many con ta in ing  a l g a l  laminated and o n c o l i t e  zones 

above coarser-grained carbonates .  S o f t  sediment deformation, 

b i o t u r b a t i o n  and t h e  development of s t y o l i t e s  w i t h i n  t h e s e  ca rbona te s  i s  

common. 
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The base of t h e  L y e l l  Formation, j u s t  above i t s  c o n t a c t  w i th  t h e  

S u l l i v a n  Formation a long  Shag Ridge, c o n t a i n s  a zone of o n c o l i t e s  w i t h i n  

burrowed dark g rey  l imes tone  t h a t  has  been p a r t l y  dolomit ized,  l e a v i n g  a 

d i s c o r d a n t  do los tone  f r o n t  a long  t h e  n o r t h  end of Shag Ridge Peak. 

Another black,  thin-bedded, a r g i l l a c e o u s  l imestone i n t e r b e d  occurs  about 

halfway up t h e  L y e l l  Formation s e c t i o n  on t h e  sou th  w a l l  of No N a m e  

Creek va l l ey .  Other l i g h t e r  coloured l imes tones  and do lomi t i c  

l imes tones  occur a t  the  same s t r a t i g r a p h i c  l e v e l  a long t h e  east  s i d e  of 

C-4 c reek  v a l l e y .  

S m a l l  scale f o l d i n g  and f a u l t i n g  w i t h  t h e  development of b r e c c i a t i o n  is  

common w i t h i n  t h e  formation. These zones are u s u a l l y  marked by an  

i n c r e a s e  i n  quartz-carbonate  and dolomite ve in ing  along f r a c t u r e  

su r faces .  J o i n t i n g  i s  w e l l  developed nea r  t h e  change t o  Chancel lor  

f a c i e s  strat.a. 

The upper L y e l l  Formation rock,  d i r e c t l y  below t h e  red s h a l e  u n i t  of t h e  

McKay Formation, i s  u s u a l l y  a very c o a r s e l y  c r y s t a l l i n e ,  vuggy whi t e  

dolostone.  The change t o  McKay Formation s h a l e s  i s  very sha rp  and 

e a s i l y  recognized because of a red s h a l e  marker horizon a t  t h e  base of 

t h i s  formation. 

Chance l lo r  Format i o n  

The Chance l lo r  Formation i s  t h e  western f a c i e s  e q u i v a l e n t  of a l l  t h e  

e a s t e r n  f a c i e s  Cambrian Formations below t h e  L y e l l  Formation. I n  a 

broad way, ca rbona te  formations i n  t h e  e a s t e r n  f a c i e s  are rep resen ted  i n  

t h e  Chancel lor  by thin-bedded a r g i l l a c e o u s  ca rbona te s  interbedded wi th  

slate,  whereas s h a l e  formations i n  t h e  east are rep resen ted  by t h i c k  

s la te  u n i t s  i n  t h e  w e s t .  The L y e l l  Formation p e r s i s t s  as a d i s c r e t e  

ca rbona te  u n i t  a c r o s s  t h e  f a c i e s  boundary, and i t s  equ iva len t  strata i n  

t h e  western f a c i e s  i s  named t h e  O t t e r t a i l  Formation. The Ot te r ta i l  

Formation and upper p a r t  of t h e  Chance l lo r  Formation are not  exposed i n  

t h e  Shag C l a i m s  area. 
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Within t h e  Shag C l a i m s ,  t h e  Chance l lo r  Formation is  a t h i c k  u n i t  of 

monotonous green-grey slates and cleaved a r g i l l a c e o u s  l imestones.  These 

can be d i f f i c u l t  t o  d i s t i n g u i s h  from a r g i l l a c e o u s  l imes tones  of t h e  

upper p a r t  of t h e  S u l l i v a n  Formation. However, t he  f a c i e s  boundary i s  

p laced  a long  a l i n e  t h a t  s e p a r a t e s  t h e  more s t r o n g l y  deformed and 

cleaved strata of t h e  Chancel lor  from more g e n t l y  d ipp ing ,  less 

t e c t o n i c a l l y  deformed u n i t s  of t h e  e a s t e r n  f a c i e s .  Within Chancel lor  

Formation s t ra ta ,  bedding is  u s u a l l y  h a r d l y  d i s c e r n i b l e ,  s t e e p l y  d ipp ing  

and s l i g h t l y  o b l i q u e  t o  t h e  s h a l y  cleavage. Within t h e  e a s t e r n  f a c i e s  

s t ra ta ,  bedding i s  s t i l l  q u i t e  d i s c e r n i b l e ,  r e l a t i v e l y  f l a t  l y i n g  and 

g e n e r a l l y  a t  90" t o  t h e  pe rvas ive  f r a c t u r i n g .  Cleavage and f r a c t u r i n g  

i s  g e n e r a l l y  s u b p a r a l l e l  t o  t h e  NWN trace of t h e  f a c i e s  boundary and 

s t e e p l y  dipping. The Chancel lor  Formation s t ra ta  are yellow-brown 

weathering. 

McKav Formation 

Overlying t h e  ca rbona te  O t t e r t a i l  Formation i n  t h e  western f a c i e s  are 

in t e rbedded  s h a l e s  and l imes tones  of t h e  McKay Formation. This  u n i t  i s  

c o r r e l a t e d  wi th  t h e  Bison Creek, Mistaya and Survey Peak Formations as 

w e l l  as some younger rocks t o  t h e  east. Leech (19801, p l a c e s  t h i s  

f a c i e s  change f u r t h e r  t o  t h e  east of t h e  Chancellor f a c i e s  f r o n t ,  t h u s  

p l a c i n g  McKay Formation strata over t h e  L y e l l  Formation i n  t h e  Shag 

claims area. 

The McKay s t ra ta ,  above t h e  L y e l l  Formation, i n  t h e  Shag claims appea r  

similar t o  Bison Creek Formation s t r a t a  (Aitken and Gregg, 1967) i n  t h e  

east. The b a s a l  member i s  a r e c e s s i v e ,  5 t o  10 metre t h i c k ,  r ed ,  

f i s s i l e ,  r u s t y  weather ing s h a l e  con ta in ing  a few 10 c m  t h i c k  i n t e r b e d s  

of r e s i s t a n t ,  grey-tan weather ing pelmatozoan b i o c a l c a r e n i t e s .  In t h e s e  

beds, t h e  c r i n o i d  stems are w e l l  rounded and so r t ed .  Above t h i s  are red  

t o  green-grey weathering s h a l e s  con ta in ing  t h i c k e r  (0.5 t o  1 metre) and 

more numerous b i o c a l c a r e n i t e  i n t e r b e d s .  Th i s  whole lower McKay 

Formation package c o n t a i n s  an abundance of quartz-carbonate  pods and 

ve ins ,  
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2.3 MINERALIZATION ON THE SHAG CLAIMS (F igure  2B) 

W 

Rio T i n t o  (Bending, 1979a & 1979b; Whiting, 1979) i n i t i a t e d  work t h a t  

l e d  t o  t h e  d i scove ry  of f o u r t e e n  small lead-zinc showings i n  t h e  Shag 

claims area. Twelve of t h e s e  occur  on t h e  Shag claims i n  a s s o c i a t i o n  

wi th  two main s t r a t i g r a p h i c  horizons.  These have been named the  "B.M." 

and "C-4" t y p e  mine ra l i zed  horizons.  

The B.M. ho r i zon  c o n t a i n s  t h e  B.M., B.M. Extension ( f l o a t ) ,  B.M. 

F r a c t u r e s  and Galena ( f l o a t )  showings. These occur i n  do los tones  a t  t h e  

top  of t h e  Eldon Formation nea r  t h e  c o n t a c t  w i th  Pika-Arctomys 

l imestones.  The m i n e r a l i z a t i o n  occurs  i n  d i scon t inuous  zones as s p o t t y  

d i s semina t ions  o r  replacements,  and i n  somewhat more concen t r a t ed  

v e i n l e t s  a long  t h i n  f r a c t u r e  s u r f a c e s .  The m i n e r a l i z a t i o n  c o n s i s t s  of 

small (1 t o  5 mm) g r a i n s  of amber o r  red coloured s p h a l e r i t e .  No galena 

was observed i n  t h e  outcrop s e c t i o n s  of t h e  B.M. hor izon mine ra l i zed  

zones. However, a n i n o r  amount of galena w a s  r epor t ed  i n  f l o a t  by Rio 

, T i n t o  g e o l o g i s t s  a t  t h e  Galena showing. The s p h a l e r i t e  a t  the  B.M. 

showing i s  contained i n  a zone t h a t  has  a s t r a t i g r a p h i c  t h i c k n e s s  of 

approximately 3 meters. T h i s  m i n e r a l i z a t i o n  is  seen i n  a number of 

d i scon t inuous  outcrops a l o n g  a l e n g t h  of about 90 meters. The 

m i n e r a l i z a t i o n  is  very low grade,  w i th  v i s u a l  estimates sugges t ing  less 

than  1 c r  2% s p h a l e r i t e  a c r o s s  any mi2z ra l i zed  s e c t i o n  (1 t o  3 n e t 2 r s ) .  

The o t h e r  showings along t h e  B.M. hor izon are smaller occurrences.  

The C-4 mine ra l i zed  ho r i zon  c o n t a i n s  t h e  Christmas,  Rush, Crackle ,  Red 

Bed, Pieces ( f l o a t ) ,  Pad, C-4 and S t r i p e s  ( f l o a t )  showings. These occur  

w i t h i n  do los tones  of t h e  Waterfowl Formation, e i t h e r  a t  the  c o n t a c t  w i th  

t h e  o v e r l y i n g  l imestones of t h e  S u l l i v a n  Formation, o r  i n  c o n t a c t  w i th  

d o l o m i t i c  l imestones contained w i t h i n  the  upper Waterfowl Formation. 

The Christmas,  .Rush, Crackle ,  Red Bed and Pieces showings a l l  occur  

w i t h i n  l i g h t  coloured Waterfowl do los tones  a t  t h e  c o n t a c t  w i th  t h e  

o v e r l y i n g  S u l l i v a n  l imestones.  They c o n s i s t  of small (10-80 c m  t h i c k ,  

and 1 t o  3 meters long)  d i scon t inuous  zones of lead-zinc mine ra l i za t ion .  

They occur  as bands of small ( 1  t o  2 mm), equant ,  disseminated,  r e d d i s h  
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s p h a l e r i t e  t o g e t h e r  w i th  some c o a r s e r  g ra ined  pods a l s o  c o n t a i n i n g  

ga lena ,  o r  as f r a c t u r e  f i l l i n g s  and d i s semina t ions  of f i n e  t o  c o a r s e  

g ra ined  s p h a l e r i t e  and galena a s s o c i a t e d  w i t h  s p a r r y  wh i t e  dolomite i n  

b r e c c i a  o r  pseudo-breccia pods w i t h i n  d a r k e r  grey dolostones.  The 

disseminated s p h a l e r i t e  occur s  i n  v a r i a b l y  concen t r a t ed  l e n s e s  o r  bands, 

sometimes s e p a r a t e d  by non-mineralized horizons.  A t  t h e  Red Bed 

showing, a t r e n c h  shows m i n e r a l i z e d  dolostone t o  be very hard and t i g h t ,  

wh i l e  a t h i n  (10 c m )  s e c t i o n  of sandy, s o f t e r  do los tone  occur r ing  

between t h e  mine ra l i zed  ho r i zons  remains unmineralized. The s p h a l e r i t e  

and galena pods and bands a t  t h e s e  showings a l l  pinch out  qu ick ly  a long  

exposed s t r i k e  l eng ths .  M i n e r a l i z a t i o n  a t  t h e s e  showings i s  h ighe r  i n  

grade than  t h a t  of t h e  B.M. ho r i zon ,  con ta in ing  small  pods (10 t o  30 c m  

t h i c k ,  and 1 t o  3 metres long)  wi th  up t o  30% ga lena  and s p h a l e r i t e .  

The S t r i p e s ,  C-4 and Pad showings c o n s i s t  of f i n e  t o  coa r se  g ra ined ,  

reddish-orange s p h a l e r i t e  and c o a r s e r  galena i n  disseminated replacement 

bands, o r  f r a c t u r e  f i l l i n g s  i n  small b recc ia  pods. A t  t h e  Pad showing, 

t h e  s p h a l e r i t e  and galena occur as f i n e  t o  coa r se  g ra ined  d i s semina t ions  

i n  t h e  s p a r r y ,  white  dolomite m a t r i x  of a small b recc ia  zone w i t h i n  a 

d a r k e r  grey dolostone. The C-4  showing i s  t h e  b e s t  mine ra l i zed  

occurrence on t h e  Shag claims,  having exposures on both s i d e s  of C-4 

c reek  showing p a r t s  of a number of mineral ized pods and l enses .  These 

mine ra l i zed  zones cont;in abundant,  small (1 t o  2 mm), equant ,  p i l e  

yellow, orange and r ed  s p h a l e r i t e  i n  disseminated bands t h a t  c o n t a i n  

some c o a r s e r  g ra ined  (5  t o  20 mm) anhedra l  galena. V e i n l e t s  and 1 t o  2 

c e n t i m e t r e  replacements of galena a l s o  occur w i t h i n  t h e  do los tones  a t  

t h i s  showing. Mine ra l i zed  zones c o n t a i n  from 5 t o  20% s p h a l e r i t e  and 

ga lena  over  a width of 0.5 t o  1 metre. The C-4 showing a l s o  c o n t a i n s  

banded, c o a r s e l y  r e c r y s t a l l i z e d ,  yellow t o  green s p h a l e r i t e  i n  20 t o  30 

c m  t h i c k  s l a b s  of f l o a t .  These pieces of f l o a t  c o n t a i n  50 t o  80% 

s p h a l e r i t e  and appear t o  be p i e c e s  of dis lodged s p h a l e r i t e  veins.  Some 

of t h e  outcrop pods c o n t a i n  material similar t o  t h e s e  p i eces  of f l o a t ,  

bu t  t h e s e  are i n  very s m a l l ,  lower grade pockets. However, t h e  f l o a t  

p i e c e s  appear  t o  have been l o c a l l y  derived. The m i n e r a l i z a t i o n  a t  t h e  

C-4 showing shows a pronounced la teral  as w e l l  as v e r t i c a l  v a r i a t i o n .  
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The mine ra l i zed  pods are seen  t o  abu t  a g a i n s t  l a t e r a l l y  b a r r e n  

dolostones.  The h o s t  do los tone  i s  creamy grey,  s u c r o s i c ,  f i n e l y  

c r y s t a l l i n e  and g e n e r a l l y  c o n t a i n s  some p y r i t e  i n  t h e  area surrounding 

t h e  C-4 showing. The C-4 ,  S t r i p e s  and Pad showings occur w i t h i n  t h e  

Waterfowl Formation do los tones ,  but  t h e i r  p o s i t i o n s  r e l a t i v e  t o  t h e  

c o n t a c t  with the  ove r ly ing  S u l l i v a n  l imes tones  i s  not known. A t  t h e  C-4 

showing, l i g h t  grey and brown weather ing mott led do lomi t i c  l imestone 

o v e r l i e  t h e  mine ra l i zed  zones which are then a g a i n  o v e r l a i n  by l i g h t  

grey dolostones.  Lack of ou tc rop  i n  t h e  area surrounding t h e s e  showings 

p r o h i b i t s  i d e n t i f i c a t i o n  of t h e i r  p r e c i s e  s t r a t i g r a p h i c  l o c a t i o n ,  but i t  

appea r s  t h a t  t h e s e  showings occur  w i t h i n  upper Waterfowl do los tones  

somewhat below the  c o n t a c t  with t h e  S u l l i v a n  Formation. 
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2.4 DISCUSSION 

w 

Lead-zinc mineralization within the Shag claims occurs within an 

environment in which there is some potential of economic 

concentrations. The mineralization occurs in at least two different 

Middle Cambrian stratigraphic horizons (the B.M. & C-4 mineralized 

horizons) within the upper part of dolomitized carbonates that are 

overlain by limestone units. The package of carbonate host rock 

consists of a number of units of thick-bedded, supratidal t o  intertidal 

dolomitized carbonates, separated by thin-bedded, subtidal argillaceous 

limestones that lie within two kilometres of laterally equivalent shale 

facies strata. 

The mineralization consists mainly of fine to coarse grained sphalerite 

and galena, though some showings suggest the occurrence of an associated 

peripheral pyrite zone. Sphalerite is much more abundant than galena, 
particularly along the lower B.M. mineralized horizon. The 

mineralization occurs as disseminations and veinlets in a sucrosic, 

variably crystalline, vuggy, light coloured dolostone, and in 

association with the sparry, white dolomitic matrix of brecciated darker 
grey dolostones. The largest showings consist of a number of thin, 

elongate, irregular and discontinuous lenses or zones of mineralization 

that form along dolostGne-limestone contacts. These lenses die out 

rapidly along strike into similar, but barren dolostones. Nowhere 
within the claims group do the mineralized showings approach ore grade 

over a mineable thickness. 

The mineralization seems to have accumulated in dolomitized and early 

brecciated portions of a shoal complex, on the outer edge of a 

shallow-water carbonate platform, adjacent to a shale basin. This 

environment is basically similar to that of many Mississippi Valley type 

deposits. 

Evidence for shallow-water deposition within the carbonate bank 

succession includes strata that contain algal laminations, oncolites, 

oolites and well sorted calcarinites, as well as units that contain 
intermittently emergent solution-etched tops of dolostone beds. 
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Dolomitization within the carbonates is pervasive. The thicker bedded 

supratidal to intertidal carbonate beds are mostly dolomitized and some 

dolomitization is also present within the intervening, thinner bedded, 

more argillaceous limestone beds. Much of the dolostone occurs as 

massive, homogeneous, sucrosic, light coloured units that have variable 

grain size and some open vugginess. Some of these occur in bands that 

cross bedding at steep angles and produce sharp dolomitization fronts. 

Dolomitization of the carbonates probably began very early 

(penecontemporaneous ), and has continued intermittently throughout their 

diagenesis and lithofication. 

Brecciation within the dolostones began early and has occurred a number 

of times, but no real understanding of the timing of these events has 

been determined. However, the zones of brecciation within the Shag 

claims are small and have been caused by events or processes that have 

both preceeded and followed the emplacement of mineralization. Tectonic 

activity associated with the latest mountain building events have 

produced the latest structures which are completely unmineralized. 

Ore control is related to the transition zones between limestones and 

diagenetic dolostones. Dolomitizing fluids have probably played a part 

in both the introduction and localization of the lead-zinc 

mineralization into their present locations along a few specific 

stratigraphic horizons. However, there are numerous megascopically 

similar limestone-dolostone contacts within the surrounding rock that 

remain unmineralized. The location of the small zones of mineralization 

has likely been determined by a complex interplay between the timing and 

availability of metals, dolomitizing fluids and pathways, and 

brecciation events within the host rock. While the dominant control 

over mineralization and dolomitization is stratigraphic, the importance 
of structural features such as the No Name Fault zone remains to be 

de t e rmined. 
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3. GEOCHEMISTRY 

W 

W 

Stream sediments are c h a r a c t e r i z e d  more by t h e i r  v a r i a b i l i t y  i n  

composition, g r a i n  s i z e  and s o r t i n g  than by un i fo rmi ty  i n  any of t h e s e  

f e a t u r e s .  T h i s  v a r i a b i l i t y  i s  mainly a f u n c t i o n  of t h e  l i t h o l o g y ,  

climate, topography, v e g e t a t i o n  and water chemistry of t h e  catchment 

area sampled by a stream, and p rov ides  the  e s s e n t i a l  i n g r e d i e n t  f o r  a 

v i a b l e  stream sediment survey. The purpose of a geochemical survey i s  

t o  i s o l a t e  t h a t  p o r t i o n  of t h e  v a r i a b i l i t y  which r e f l e c t s  t h e  presence 

of m i n e r a l i z a t i o n .  

During a p re l imina ry  i n v e s t i g a t i o n  of t h e  Shag claims i n  June of 1981, a 

number of streams were noted d r a i n i n g  i n t o  Shag Creek from both s i d e s  of 

Shag Valley.  These streams are small and s w i f t y  f lowing,  d r a i n i n g  s t e e p  

s loped r i d g e s  and c l i f f s .  A number of them fo l low cour ses  a long exposed 

outcrop i n  avalanche s lopes.  The sediment w i t h i n  the  streams i s  

g e n e r a l l y  very c o a r s e  but sand-sized p a r t i c l e s  can be ob ta ined  near  t h e  

mouth of many of them, i n  t h e  a r e a  where t h e  grade of t he  streams 

becomes g e n t l e r ,  j u s t  p r i o r  t o  e n t e r i n g  Shag Creek. 

The prevalence of s t r o n g  mechanical weather ing,  and the  knowledge t h a t  

many of t h e s e  streams would be d r a i n i n g  t h e  c o n t a c t  ho r i zons  con ta in ing  

coa r se  g ra ined  s p h a l e r i t e  and galena,  suggested t h a t  a stream sediment 

survey, ana lyz ing  the  heavy mineral  c o n c e n t r a t e s  of t h e  c o a r s e r  f r a c t i o n  

of c o l l e c t e d  samples  f o r  l e a d  and z i n c ,  should enab le  t h e  i d e n t i f i c a t i o n  

of known lead-zinc occurrences as w e l l  as any c o n t i n u a t i o n  of t h e s e  

zones should they  e x i s t .  Together w i th  t h e s e  heavy mine ra l  ana lyses ,  

t h e  c o n v e n t i a l  stream sediment s i l t s  of each c o l l e c t e d  sample would be 

analyzed f o r  t h e i r  l e a d  and z i n c  content .  

3 .1  STREAM SEDIMENT SURVEY 

A t o t a l  of 68 sediment samples were ob ta ined  from 65 l o c a t i o n s  a long  

c reeks  and streams w i t h i n  t h e  claims area. The l o c a t i o n s  of t h e s e  

sample, s i tes can be found on F igu re  6. The d i s t r i b u t i o n  of sample si tes 

i s  more a f u n c t i o n  of a v a i l a b l e  streams than sys t ema t i c  coverage. The 



- 33 - 

sample d e n s i t y  a long  Shag Creek and of streams d r a i n i n g  i n t o  t h i s  creek 

i n  t h e  upper ha l f  of Shag Val ley proved s u f f i c i e n t .  However, t h e  lower 

o r  n o r t h  end of Shag Creek, which i s  conta ined  w i t h i n  very s t e e p  s lopes  

t h a t  have poor dra inage ,  and t h e  w e s t  s i d e  of Shag Ridge a long  t h e  

Albe r t  R ive r ,  y i e lded  very few streams t h a t  could be sampled. 

A t  each of t h e  sample si tes,  t h e  s i l t  t o  g r a v e l  s i z e d  sediment from t h e  

a c t i v e  p a r t  of stream channels  was shovel led  i n t o  9" diameter ,  20 mesh 

s c r e e n s  wi th  f i t t e d  c o l l e c t i n g  pans, t h a t  had been obta ined  f r o n  Min-En 

Labora tor ies .  The c o l l e c t e d  sample was s ieved  underwater u n t i l  a l l  t h e  

-20 mesh sediment had c o l l e c t e d  i n  t h e  pan. Th i s  s i eved  f r a c t i o n  was 

t r a n s f e r r e d  i n t o  a 4" x 7 "  k r a f t  envelope, and t h e  l e f t - o v e r  c o a r s e r  

material i n  t h e  s c r e e n  d iscarded .  This  process  was repea ted  u n t i l  

enough s ieved  sediment had been c o l l e c t e d  t o  f i l l  t he  k r a f t  envelope 

(approximately 0.5 kg of sediment).  Genera l ly ,  5 t o  20 kg of stream 

sediment had t o  be s ieved  t o  c o l l e c t  enough f i n e  m a t e r i a l  t o  f i l l  t h e  

envelope. I n  a few cases, only  a p a r t i a l  k r a f t  bag of -20 mesh sediment 

could be co l l ec t ed .  

Sanples  were not  panned a t  the  c o l l e c t i o n  s i t e  t o  o b t a i n  a q u a n t i t y  of 

heavy minera ls  f o r  a n a l y s i s ,  s i n c e  t h e  "degree of panning" from s i t e  t o  

s i t e  would make it more d i f f i c u l t  t o  compare a n a l y t i c a l  r e s u l t s  ( i .e .  a 

l i t t l e  exLra panning wotld enhance an a n a l y s i s ) .  

The stream sediment samples were obta ined  i n  t h e  middle of J u l y ,  du r ing  

a t i m e  when an abnormally h igh  amount of p r e c i p i t a t i o n  was i n f l i c t e d  

upon t h e  Shag claims and sur rounding  areas. Rain f e l l  a lmost  every day 

and every stream and creek  was a t  o r  near  i t s  high water mark. Th i s  

produced s w i f t  moving water i n  a l l  t he  streams and creeks ,  and provided 

f o r  good sediment accumulat ions behind o b s t r u c t i o n s ,  and w i t h i n  wider  

s e c t i o n s  of t h e  stream channels.  Only t h e  very s t e e p  streams t h a t  

d ra ined  i n t o  Shag Creek d i d  not  con ta in  r e a d i l y  c o l l e c t i b l e  sediments.  

However, t h e s e  would no t  provide  a sample a t  any t i m e  because of t h e  

l a c k  of s u i t a b l e  sediment d e p o s i t i o n  s i t e s .  
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W 

Informat ion  r ega rd ing  t h e  stream s i z e ,  sediment s i z e  and amount of 

sediment c o l l e c t e d  a t  each sample  s i te  is  given i n  Appendix 11. 

The c o l l e c t e d  sediment samples were s e n t  t o  Min-En L a b o r a t o r i e s  Ltd. of 

Vancouver, B.C. where t h e  -20 t o  +lo0 mesh f r a c t i o n  of each sample was 

obta ined  f o r  a heavy minera l  s e p a r a t i o n  and subsequent a n a l y s i s ,  and t h e  

remaining -100 mesh f r a c t i o n  used f o r  a stream s i l t  sample ana lys i s .  

3.1.1 HEAVY MINERAL ANALYSIS RESULTS 

For  each of t h e  c o l l e c t e d  sediments ,  t he  heavy mine ra l  separate of t h e  

-20 t o  +lo0 mesh f r a c t i o n  was obta ined  by f l o a t i o n  and analyzed f o r  both 

l ead  and z inc .  These a n a l y s i s  r e s u l t s ,  t o g e t h e r  wi th  t h e  percent  of 

heavy minera ls  ob ta ined  from each of the  c o l l e c t e d  samples  are inc luded  

i n  Appendix 111. These va lues  have been shown i n  r e l a t i o n  t o  t h e i r  

r e l a t i v e  l o c a t i o n s  on F igu re  7. 

A histogram of t h e  l ead  va lues  obtained f o r  t h e  heavy minera l  a n a l y s e s  

is  presented  i n  F igu re  8. This  graph shows background va lues  of less 

than 500 ppm f o r  t h i s  sampling populat ion.  Compared t o  o t h e r  carbonate  

environments w i t h i n  t h e  Rocky Mountain f r o n t  ranges,  t h e s e  are q u i t e  

h igh  background values .  The grouping of va lues  between 500 and 750 ppm 

i s  cons idered  t o  c o n t a i n  probably ancmalous amounts of lead ,  and two 

ana lyses  y i e l d i n g  va lues  of 1240 and 1450 ppm lead  are cons idered  

anomalous. 

A his togram of t h e  z i n c  va lues  obta ined  f o r  t h e  heavy mine ra l  ana lyses  

i s  presented  i n  F igu re  9. Background va lues  are considered t o  be those  

below 500 ppm z inc .  A poss ib ly  anomalous range, w i th  va lues  between 500 

and 750 pprn z i n c ,  has  been sepa ra t ed  out  as 3 of t h e s e  5 values  come 

from samples wi th  corresponding probably anomalous l e a d  values .  

Probably anomalous z i n c  va lues  are those between 750 and 1300 ppm, and 

those  va lues  above 1300 ppm z i n c  are cons idered  anomalous. 
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Samples 1001A, l O O l B  and l O O l C  were ob ta ined  a t  t h e  same sample  l o c a t i o n  

s i t e  a t  d i f f e r e n t  times. The s i m i l a r i t y  i n  t h e  a n a l y t i c a l  v a l u e s  

ob ta ined  f o r  each of t h e s e  samples  sugges t s  t h a t  an e x c e l l e n t  degree of 

r e p e a t a b i l i t y  has been achieved i n  t h e  sampling procedure. These t h r e e  

samples  have been t r e a t e d  as a s i n g l e  sample i n  t h e  c o n s t r u c t i o n  of t h e  

histograms. Samples l O l O A  and l O l O B  were c o l l e c t e d  from two d i f f e r e n t  

mouths of a branching stream and are t r e a t e d  as s e p a r a t e  samples. 

F igu re  7 shows t h a t  most of t h e  anomalous heavy m i n e r a l  ana lyses ,  i n  

t h i s  sampled popu la t ion ,  are from sediments c o l l e c t e d  from w i t h i n  Shag 

Creek. I n  f a c t ,  every sample  obtained from Shag Creek below t h e  main 

C-4 showing c o n t a i n s  a t  least  a probably anomalous va lue  i n  e i t h e r  l e a d  

o r  z inc.  Most of t h e  samples ob ta ined  below t h e  B.M. showing y i e l d  

anomalous v a l u e s  i n  e i t h e r  l ead  o r  zinc.  

No va lues  above background were obtained from samples c o l l e c t e d  upstream 

of t h e  C-4 showing. The only anomalous v a l u e s  ob ta ined  from streams 

d r a i n i n g  i n t o  C-4 Creek are those  of two streams d r a i n i n g  t h e  S t r i p e s  

showing area (Samples 1030 and 1031). 

Along Upper Shag Creek, t h e  two s t reams d r a i n i n g  t h e  Pad showing area 

(Samples 1020 and 1021) are probably anomalous i n  e i t h e r  l e a d  o r  zonc. 

Three o t h c r  s e p a r a t e  probably anomalous l ead  va lues ,  i n  streams d r a i n i n g  

i n t o  Upper Shag Creek, are not a s s o c i a t e d  with any known m i n e r a l i z a t i o n  

(Samples 1023, 1028 and 1029). 

A number of streams d r a i n i n g  i n t o  Shag Creek are probably anomalous i n  

e i t h e r  l e a d  o r  z i n c ,  o r  both. Four of t h e s e  occur t o g e t h e r  i n  streams 

d r a i n i n g  t h e  w e s t  s i d e  of Shag Creek j u s t  above t h e  B.M. m ine ra l i zed  

ho r i zon  (Samples 1010A, 1010B, 1011, 1013). This  area i s  w i t h i n  a zone 

c o n t a i n i n g  p rev ious ly  discovered z i n c  and l e a d  s o i l  anomalies,  but  has  

no t  y i e l d e d  v i s i b l e  m i n e r a l i z a t i o n .  Another s i n g l e  probably anomalous 

l e a d  va lue  was ob ta ined  from a stream d r a i n i n g  an area j u s t  n o r t h  of t he  

P i e c e s  f l o a t  showing (Sample 1044). 
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No anomalous v a l u e s  were ob ta ined  from t h e  samples c o l l e c t e d  a long  No 

N a m e  Creek, o r  t h e  two samples from streams d r a i n i n g  t h e  area j u s t  

s o u t h e a s t  of t h e  l a r g e  l e a d  s o i l  anomaly (Samples 1052 and 1056). Th i s  

l a r g e  l e a d  anomaly has not y e t  been a s s o c i a t e d  wi th  any m i n e r a l i z a t i o n .  

The f o u r  streams d r a i n i n g  t h e  west s i d e  of Shag Ridge (Samples 1002, 

1003, 1061 and 1062) were n o t  anomalous i n  l e a d  o r  z inc.  

A s i n g l e  probably anomalous z i n c  va lue  was ob ta ined  from a creek (Sample 

1059) f lowing from the  west i n t o  t h e  A l b e r t  River. 

These r e s u l t s  show t h a t  t h e  heavy mine ra l  s e p a r a t e  ana lyses  have been 

e f f e c t i v e  i n  o u t l i n i n g  t h e  areas of known m i n e r a l i z a t i o n .  The complete 

l e n g t h  of t h e  Shag Creek below t h e  C-4 showing is  anomalous i n  l ead  and 

z i n c ,  as are t h e  streams d r a i n i n g  t h e  Pad, Pieces and S t r i p e s  showing 

a r e a s .  Since t h e  va lues  of t h e  heavy mine ra l  f r a c t i o n  remain anomalous 

i n  l e a d  and z i n c  a long  t h e  e n t i r e  l e n g t h  of Shag Creek, geochemical 

surveys focus ing  on p a r t i c u l a t e  d i s p e r s i o n  may a l s o  prove u s e f u l  i n  

reconnaissance lead-zinc e x p l o r a t i o n  i n  a r e a s  with a s i m i l a r  carbonate  

environment. A l i m i t a t i o n  t o  t h i s  geochemical survey i s  t h e  l a c k  of 

r e g u l a r l y  spaced streams t o  provide s y s t e m a t i c  and complete sampling 

coverage. Thus, a number of t he  known mine ra l i zed  showings have not  

been d e t e c t e d  because no streams d r a i n i n g  t h e s e  areas were sampled. 

No new areas wi th  s i g n i f i c a n t  l e a d  o r  z i n c  va lues  have been discovered,  

but two areas warrant  follow-up i n v e s t i g a t i o n .  One of t h e s e  i s  t h e  area 

d r a i n e d  by a small grouping of t h r e e  streams, c o n t a i n i n g  p o s s i b l y  

anomalous z i n c  va lues ,  j u s t  southwest of t h e  main B.M. showing. The 

o t h e r  is  t h e  area above t h e  t h r e e  streams, c o n t a i n i n g  p o s s i b l y  anomalous 

l e a d  v a l u e s ,  d r a i n i n g  i n t o  Upper Shag Creek. The l a t t e r  could be caused 

by a m i n e r a l i z e d  ex tens ion  of t h e  C-4 horizon. The creek w i t h i n  Shag 

C l a i m  7, which d r a i n s  i n t o  t h e  A l b e r t  R ive r  and c o n t a i n s  a probably 

anomalous z i n c  value,. a l s o  war ran t s  a s h o r t  p rospec t ing  t r a v e r s e .  
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Though t h e r e  are r e l a t i v e l y  few streams d r a i n i n g  t h e  n o r t h  end of 

Shag Creek and t h e  west s i d e  of Shag Ridge t h a t  have been sampled, none 

of t hose  t h a t  were sampled y i e lded  any v a l u e s  worth follow-up inves t -  

i g a  t ions.  

3.1.2 SILT SAMPLE ANALYSIS RESULTS 

The -100 s i l t  f r a c t i o n  of each of t h e  c o l l e c t e d  stream sediments w a s  

analyzed f o r  t h e i r  l ead  and z i n c  content .  These r e s u l t s  are inc luded  i n  

Appendix 111. 

Values obta ined  f o r  l ead  ana lyses  show l i t t l e  c o n t r a s t ,  ranging from 16 

t o  48  ppm, wh i l e  va lues  obta ined  f o r  z i n c  ana lyses  show t h r e e  t h a t  are 

anomalous (120, 260 and 263 ppm) over a background range of 15 t o  85 

ppm. These three anomalous va lues  are from sediment samples t h a t  a l s o  

c o n t a i n  a p o s s i b l y  and two probably anomalous heavy minera l  separate 

z i n c  a n a l y s i s  values .  

The s i l t  sample ana lyses  do no t  show as much of a c o n t r a s t  between 

anomalous and background lead-z inc  va lues  as do t h e  heavy minera l  

ana lyses ,  and would n o t  be as u s e f u l  i n  l o c a t i n g  s p e c i f i c  minera l ized  

areas w i t h i n  t h e  claim group. 
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4. CONCLUSIONS 

Mineralization within the Shag claims is hosted within dolostones along 

two stratigraphic horizons, in association with overlying limestone 

units. 

The known occurrences are small, low grade, discontinuous lenses and 

pods that die out rapidly along strike into similar, but barren 

dolostone host rock. Nowhere within the claims group do the mineralized 

occurrences approach ore grade over a mineable thickness. There are 

numerous similar dolostone-limestone horizons within the claims group 
that are not mineralized. The reason for the development of the 

mineralized occurrences along only two stratigraphic horizons is not 

completely understood. The mineralized zones appear to be related to 

dolomitization within early brecciated portions of a carbonate bank. 

The spotty, discontinuous nature of the sphalerite occurrences 

associated with the B.M. mineralized horizon indicates that this zone is 

unlikely to yield significant mineralization. 

The discontinuous, lensoid nature of the C-4 mineralized horizon 

suggests that this zone is unlikely to yield significant tonnages. 

However, the geology around both the C-4,  Pad and Stripes showings, and 

east of the C-4 mineralized horizon (along the east side of Shag 

Valley), is poorly known due to the lack of outcrop. The west side of 

Shag Ridge does not contain the dolomitized carbonates that host the 

mineralized zones, indicating that this area has little potential f o r  

increased mineralization. 

The persistent nature and number of showings along two similar 

stratigraphic horizons suggest there is some potential that they are an 

expression of a- "completely" blind ore body. Adequate testing of the 

mineralized C-4 horizon could require 1500 metres of drilling in ten to 

fifteen holes. However, presently available data does not warrant such 

a large scale programme. 
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w The stream sediment survey, involving geochemical analyses of heavy 

mineral separates, has proved effective in outlining areas of .known 

mineralization. It has also yielded two new areas that warrant 

follow-up investigation. However, due to the lack of available streams 

that could be sampled, coverage over the claim group is not complete 

enough t o  preclude the possibility of additional mineralization. 

'W 
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5. RECOMMENDATIONS 

A d r i l l i n g  program comprising approximately 200 metres of diamond 

d r i l l i n g  i n  two o r  t h r e e  h o l e s  a long  t h e  C-4 mine ra l i zed  horizon on t h e  

east  s i d e  of Shag Va l l ey  i s  warranted. These h o l e s  should he lp  i n  

e v a l u a t i n g  t h e  n a t u r e  and c o n t i n u i t y  of t h e s e  occurrences i n  an area 

t h a t  has  n o t  been p r e v i o u s l y  d r i l l e d .  A t  least  one of t h e s e  h o l e s  

should be d r i l l e d  behind t h e  Red Rock showing. 

I n  a d d i t i o n  t o  t h e  d r i l l i n g ,  follow-up i n v e s t i g a t i o n s  should be 

conducted along t h e  few streams t h a t  have y i e l d e d  anomalous l e a d  o r  z i n c  

v a l u e s  i n  t h e  heavy mine ra l  separates of t h e i r  sediment samples. I n  

p a r t i c u l a r ,  t h e  streams wi th  anomalous v a l u e s  a long Upper Shag Creek and 

j u s t  southwest of t h e  main B.M. showing should be i n v e s t i g a t e d .  The 

cause of t h e  anomalous v a l u e s  from t h e  s t reams d r a i n i n g  i n t o  Upper  Shag 

Creek may be m i n e r a l i z a t i o n  along a c o n t i n u a t i o n  of t h e  C-4 horizon. 

The s p o t t i n g  of t h e  diamond d r i l l  h o l e s  should fo l low both t h e  

geochemical follow-up work, and a s h o r t  i n v e s t i g a t i o n  of t he  C-4 c o n t a c t  

ho r i zon  i n  t h e  area t o  be d r i l l e d .  

I f  t h i s  proposed work p rov ides  any encouragement, t hen  1:1,000 scale 

g e o l o g i c a l  mapping and i: c o n t i n u a t i o n  of a d r i l l i n g  programme may be 

warranted. A d d i t i o n a l  mapping i s  p a r t i c u l a r l y  necessa ry  t o  c l a r i f y  

f a c i e s  and c o n t a c t  r e l a t i o n s h i p s  i n  t h e  area surrounding t h e  C-4, Pad 

and S t r i p e s  showings, and i n  t h e  area t o  t h e  northwest of t h e  B.M. 

m ine ra l i zed  horizon. 

Mar t in  L e n t e r s  

Date 
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APPENDIX I 

Statement of Expenditures 



SHAG CLAIMS 

GEOLOGY E GEOCHEMISTRY 

STATEMENT OF EXPLORATION EXPENDITURES 

1. PERSONNEL: Sa la r ies  i nc lud ing  b e n e f i t s  
(June 6 - August 4, 1981) 

M a r t i n  Lenters  (geo log i s t )  - 30 days @ $165/day 4,950.00 
Robert Thomson (geo log is t )  - 30 days @ $ l lO/day 3,300.00 
Z i a  Hasan (geo log is t /superv isor )  - 3 days @ $250/day 750.00 

9 , 000.00 

2. ACCOMMODATION: June 6 - August 3,  1981 

Rocky Mountain Bungalows, Fairmont,B.C. 
1 room cab in  - 29 days @ $38.16/day = 

Fairmont Lodge (June 25/26/27, 1971) 
3 days @ $54.00 = 

3. FOOD: 
w 60 man days @ $17.50/day = 

.4. SUPPLIES E, ESSO EQUIPMENT: 

60 man days @ $15.00/day = 

1,106.64 

162.00 1,268.64 

1,050.00 

goo. 00 

5. HELICOPTER: S h i r l e y  2068 based a t  Fairmont, B.C. 
Rental: 17.9 hours @ $425.00/hour 7 , 607 50 
Fuel E O i l :  17.9 hours @ $ 35.71/hour 639.21 8,246.71 

6. TRANSPORTATION: b w h e e l  d r i v e  Toyota Land Cru iser  

Rental : 1 month @ $500.00/month = 500.00 
Gasol ine: 651 l i t r e s  @ . 4 0 / l i t r e  = 260.40 760.40 

7. SHIPPING:  V ia  GreyhoundBus L ines 

Esso Equipment: Calgary/Fairmont Return 50.90 
Geochemical Samples: Fairmont/Vancouver 24.85 75 9 75 

8. ANALYSES: Min-En Laborator ies,  Vancouver, B.C. 

67 Heavy Minera l  Pb-Zn @ $22.90 
68 S i l t  (-100 mesh) Pb-Zn @ 2.90 

9. REPORT PREPARAT I ON: 

'crcrrr M a r t i n  Lenters: 5 days @ $165/day = 
Robert Thomson: 1 day @ $ l lO /day .=  
Typing, d r a f t i n g  E reproduct  ion: 

1,534.30 
197.20 1,731 -50 

825.00 
110.00 
520 .OO 1,455.00 

$ 24,488.00 

1 0/08/8 1 



Rwince of &ittsh Coturnbia 
Ministry of Energy,Mines a d  Petroleum Resources 

MINERAL ACT 

MINERAL RESOURCES BRANCH-TITLES DIVISION 

(Give derails as required by rcction 13 of regulations.) COST 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  (..................................................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 .  

TOTAL PHYSICAL . . . . . . . . . . . . . . . . . . . . . . .  - 

STATEMENT OF EXPLORATION AND DEVELOPMENT . 
.MART I N H .  ' L E N T E R S  . I ,  ................................ 

(Name) 

C H R I S  GRAF Agent for ................................. 
(Name) 

. P!P!S. :. ?37.!est.!a?tlnQs .S.t.Ce.% 
(Address) 

.... "a"c?!JV?!-t. !: F:: ................ V6C lC4. 

Valid subsirring F.M.C. NO. ................ 23831 1 Valid subsisting F.M.C. NO. ................ 
STATE THAT 

SHAG GROUP 636 consisting o f  the SHAG 1 ,  SHAG 2 ,  I have done, or caused to be done, Hork o n  the  

.?HA! .4.9. SHAG 7 and SHAG 8. ................................................................ Ctsim(r) 

R c c o r d N o . ( r ) . . . . . .  ................................................................. 

1. .................................................. 

158 159, 161., 164, 165.. 
. .  

Situate'& ........ b.l b.e.r$, P.i Y&r. ........... in the ........... Go dsp. ........... Mining Division, 

to the value of a t  least ..... $1 $8 8117, g 6 .  ........... dollan.. Work' was done from the ....... 7th ..... dey 

o f . .  ... .J,UI.y.. . . ......... 19 . 8 1 . .  . , t o t h e  .. . 4 t h . :  d a y o f  . . . .  h g . u 5 t . .  ...... 19 . 8 1 , .  .. 
2. The following work was done in the 12 months in which such work is required to be done: 

(COMPLETE APPROPRIATE SECTION(S) A, E, C, D, FOLLOWING) 

I wish to apply $ ................ of physical work KO the claims listed below. 
psl3 

' (Stare number of years to be applied to oach claim. its month of record, and identify each claim by name and record no.) 

..................................................................................... 

..................................................................................... 

.................................................................................... 

..................................................................................... 
B. PROSPECTING (Details in rcpon rubmln*d as per rcction 9 of regulations.) 

(The itcmirod cost natemsnt  must ba part of the report.) F ....................... 
~~ ~~ 

I w i h  10 apply $ ................ of this prospecting work to the claims listed below. 

(Stat. numbcr of yoarr to be appliod to each claim, Its month Of racwd, and idontlfy each claim by namo and record no.) 

.................................................................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I -_ ,  c ... m o d  D sectsons. D I O ~ C L  t u r n  0 r r r . t  



C. D R I L L I N G  
(The itemizod c o s t  r ta iement must b. pwt of *e report.) 

. .  

( D e t a i l s  in report rubmi t ted  as per ract ion 8 of ragulation8.) 7 
COST 

...................... 

Geologica l  Mapping & Geochemical Sampling . . . . . . . . .  ..,.....*..............................~.................................... 
. _  .................................................................................... 

..................................................................................... 

I 0. GEOLOGICAL, GEOPHYSICAL, GEOCHEMICAL 

$14,847.06 ’ 

(Dcrallr in report  rubmi t tcd  as per section 5. 6, or  7 of r*QUl.tiOnC.l 
(The I temized cost statement m u n  be p a n  of the repOK.) 
(Stare type of work in space below.) 

I T O T A L  WITHDRAWAL 

I T O T A L  OF c AND roil) o PLus PAC W I T H D R A W A L  

....... $. . .52?*.24. .... 
- 

....... SI S , ~ ~ Q Q , S S .  .... 

Who m s  the operator (provided 
?he financing)? 

. .  
2. .................................................................. 

Esso Resources Canada Ltd., Name .................................................. 
Address ........ .?21 .-. ?Jh. fi???!?. ?:w: I . .  .................. 

CALGARY, A lber ta .  T2P 0 ~ 6 .  ................................................. 

Portable Assessment Credits (PAC) Withdrawal Request 

Amount to be withdrawn from owner(s) rccount(s): 

N a m e  of Owner ’ 

1. Chr is  Graf (May be no more than  30 per cent .................................. 
3f value of the approved work 
submitted as assessment work in 2. ................................... 
C end lor) 0.1 

3. ................................... 
4. ................................... 

..................... 
...................... 

(State nurnbCr of years to be applied to each Claim, i t s  month of record, and identify each claim by name and record no.] 

u n i t s )  Record #158 SHAG 1 eo , .  !!?corded .4U.P.S.t.? !???I. . . . . . . . . . . . . . . .  .......................... ................ 

W 
. .  

t 

w i  
i 

. ............... ..... ... ................ SHAG 2 !!? .!!%). .R.e.c?.rP. f! .s?. Skc?Cdec! .4U.w.t.,. J???!. 

.............. SHAG’ 4 .5?0 .U?i.t;S). ............ Record f! I;!. ... Ik$?Cl??d .&9u.S.t.,. .1.9.7.7.). ................ 

. . . .  .SHPG. 7. ..... 5!5 .l!? !E). ............ Record #! 69. ... .k$?V??t .Al;lY!s.t.*. .1.3??.). ................ 

............................... ( I  0 - u n  i t s )  Re.c?:d. !W.. .. !ReF?:!ec! .A!?U.S.t? .I.???.). ................ SHAG 8 
t 

.... ppp.ly. one. .(I 1 .ye?r!s ,w.s.~s.s.w.n.t. . t ~ w a - & .  e?cb.Qf . tbe$e .ql.a.i.nls. .in >!W. Gpp~p.$$f , . : .  . 
1- “ i  . .  (Recorded A p r i l  16, 1980). 

Value of work to be credited to portable assessment credit (PAC) eccounth). 

(May only be credited f rom rhc approved value of C and (or) 0 n o t  applied t o  claims.) 

Name AMOUNT 1 .  

In operatorhl name 1. ............................................. 
( p a w  providiw 
the financing). 2. ........................................... 

...................... 

...................... 
3. .................................................................. 

- .  ........................................ 
(Signature of Applion d 

M a r t i n  L e n t e n  - P r o j e c t  Geologist  



Rwince of British Coiurnbia 
Ministry of Energy, Mines ard Petroleum Resarrces 

MINERAL RESOURCES BRANCH-TITLES DIVISION 

w MINERAL ACT 

(Give d e t a i l s  E S  requi red by recrion 13 of regulat ionr)  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TOTAL PHYSICAL 

STATEMENT OF EXPLORATION AND DEVELOPMENT 

COST 

. . . . . . . . . . . . . . . . . . . . . . .  

MARTIN H. LENTERS I .  ................................ 
(Name) (Name) 

(The l temlzd cost statement must be p a r t  of the repon.) 

Agentfor Chr is  Graf. ................................ 

COST 

...................... 

nm. :. 7??. T . F! ftEnt.4 P.v.e.n.U.e. ?:Y- 
(Address) 

Ca!cp.y? .A lber ta .  T2R O R 6  ... ....................... 

.W.?. - 837 West Hast in$s St ree t ,  ........................ 
(Address) 

Vancouver, B.C. V 6 C  lC4. ................................ 
Valid subsisting F.M.C. No. ................ 23831 1 Valid subsisting F.M.C. NO. ................ 

STATE THAT 
SHAG GROUP 637 c o n s i s t i n g  o f  the  SHAG 3, SHAG 5 

1. I have done, or caused to be done, Hork o n  the .................................................. 
.and. .SWAG. 5.. ............................................................ Claim(r) 

1.60, 162, .163 . RecordNo.(t) ...................................................................... 
Situate'at ......... . o l b e c f  .8i.y%c ........ . in the .......................... Go 1 den Mining Division, 

to the value of at least $9,640 94 dollars.. Work' v e s  done from the ............... 7th day .......................... 
o f .  . . . .  JU! Y. . . . . . . . . . . . .  19 . .8.1. . . , t o  the .. $!b. . 1 day of . . . . . .  .@-!9?s.t. ..... 19 .. 81 :. . . . .  

2. T h e  following m r k  wzs done in the 12 months in which such work i s  required to be done: 

(COMPLETE APPROPRIATE SECTfON(S) A, B, C, D, FOLLOWING) 

A PHYSICAL (Trenches, open cuts, adits, pits, shafts, reclamation, and construction of roads and trails) 

- 

W 

.................................................................................... 

..................................................................................... 

.................................................................................... 

.................................................................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I C - .  r -- n ._-..-_. ........ - -.-. I 



C. D R I L L I N G  (Details in report submitted as per section 6 of rapulationr.) 
(The Itemized cost stetomcnt must b part of the  report.) COST 

...................... 

(Dstallr in report submitted as per section 5, 6, or 7 of repUlatiOnC.) 
(The Iremired cost stricment mun be p a n  of the  report.) 
(State Typc of work in space below.) 

. 

Geologica l  Mapping & Geochemical Sampling .................................................................................... 
..................................................................................... 
.................................................................................... 

I TOTAL OF C AND D 

$ 9,640.94 

. . . . . .  $ . 9 s $ ' ! ! O ~ . s ' ! !  ...... 
- .  

Wino -2s the  operator (provided 
the  financing)? 

Fonable Assessment Credits (PAC) Withdrawal Request 

Amount  to be withdrawn from owner($) a m u n t k ) :  

Name of Owner . 

1. Chr i s  G r a f  (t.!ay be no mare than 30 per cent ........................................... 
of value of the  tpproved w o r k  
submined as assessment work in 2. .......................................................... 
C a n d  (or) D.) 

3. .......................................................... 
4 ,  ........................................................... 

Esso Res'ources Canada L i m i  t ed  Name .................................................. 

AMOUNT 

$.: .???:%.. .... 

Address ......... .??! .: .!th b.v.e.n??. ?:w:. .................. 

TOTAL W I T H D R A W A L  

TOTAL OF C AND (OR) D PLUS PAC WITHDRAWAL 

...... S . .  .359,06.. . . . .  

...... s. .lo,oo0,OQ.. ... 
- 

2. ................ .................................................. 
3. ;..............................................................*.. 

r . 

in opernor t r )  name 1. ........................................... 
(paw providing 
the financing). 2. .................................................................. 

I  wish t o  apply s . . I Q QQQ ,QQ . . , . . of this work to the claims lined below. 

......................... 

(State number of years t o  be applied to each claim. its month of record, and identify each claim by  name and record not) 

... >H,A.G. 3. ....... I:o .Y? iG). ....... .R.e.cprd. ir! $0. ..... (Rec?cded .4u.g.u.s.t.*. !977) .  .......... 

. . . . . . . . . . . . . . . . .  SHAG 5 l!?. uti .............................. i t s )  Record #162 (Re5qcded. .Au.g.+.t.,. ! 977). .......... 

. . . . . . . . . . . . . . . . .  l!!.Y?W. ....... .RF.cP.rA '!63 ...... (!ec?cc!?d .@J.g.u.st.,. !977). .......... SHAG 6 

..................................................................................... 
Apply one ( 1 )  yea r ' s  assessment 'towards each o f  .................................................................................... 

..................................................................................... these c la ims  i n  SHAG GROUP 637 . (Recorded A p r i l  16 1980) 

Value of work to  be credited to ponable  assessment credit (PAC) account($). 
. ,  

(May only bs credited from the approved value of C and (or) D not applied to claims.) 

NaI-lU 
I 

1. 

i 

W 

. . . . . . . . . . . .  W I A  - &L5. .............. 
(Signature ofAppfiunt/ 

M a r t i n  Lenters  - P r o j e c t  Geologis t  



-of &itish Columbia 
Ministry of Energy, Mines ard Petroleum Resources 

MINERAL RESOURCES BRANCH-TITLES DIVISION 

NAME OF CLAIM 

SHAG 1 ............................. 
. . . . . . .  *SY% .4 . . . . . . . . . . . . . .  
. . . . . . .  ,SHYi .? . . . . . . . . . . . . . .  
. . . . . . .  .SHAG .? . . . . . . . . . . . . . .  
. . . . . . .  .SHAG .8 . .  ..................... 

w 
T h i s  NOTICE TO GROU' 

. . . . . . .  * t h e  .SHAG 33.6 .GRW.? 

MINERAL ACT 

Month 
No. of Ascord No. of SIGNATURE OF OWNER. Free Miner 
Units Record Ccitificato No. 

23831 I ?P.. ...... ...... ............. 
. ? P . .  ..... . . .  .... .?382!?. . .  

.I?. . . . . . . .  ...... ............. 

.I>. ,. ........... 
10 . . .  . .  .?38?!!. .. 

23831 1 
23831 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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.?re.vi.o.J.s.l.Y. .cp.n.s.ist. .ng. o f .  c!alms. SI;(%.! .??d.SH.AG.4: . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FORM I 

. . . . . . . .  

. . . . . . . .  DATE. 

May be signed by went on behall of 

Go1 den 40 ............................... km nor theas t  of Fairmont, B . C .  Mining Division ................................. Location.. 

. . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  
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SHAG CLAIMS 

S E R V I C E  COMPANIES 6 GOVERNMENT OFFICES 

SERV I C E  COMPAN I ES: 

SHIRLEY HELICOPTERS 
Fairmont Hot Springs Resort Ltd., 
Fairmont Hot Springs, B.C. 

Te 1 ephone: (604) 345-64 10 

Contact: J e f f  Brown ( p i  l o t )  

Telephone : (604) 345-6369 

ROCKY MOUNTAIN BUNGALOWS 
Box 100, 
Fairmont Hot Springs, B.C. VOB 1LO 

Te 1 ephone: (604) 345-6365 

Contact: B e t t y  

GOVERNMENT OFFICES: 

DISTRICT INSPECTOR OF M I N E S  
Minera l  Resources Branch, 
310 Ward Street ,  
Nelson, B r i t i s h  Columbia. 

Telephone: (604) 352-221 1 

Contact: Bruce Lang 

M I N I N G  RECORDER 
Golden Min ing D i v i s i o n  

Telephone: (604) 344-5221 

Con t a c t  : Kay 

FOREST S E R V I C E  - DISTRICT OFFICE 
406 - 7th Avenue, 
I nvermere, B r  i t i sh Col umb i a. 

Telephone: (604) 342-9257 



APPENDIX I1 

Description of Strean Sediment Samples 



SHAG Pb-Zn PROSPECT 

HEAVY MINERAL STREAM SEDIMENT SAMPLING 

Samp 1 e 
Number Loca t ion  

l O O l A  

l O O l B  

l0OlC 

1002 

1003 

1004 
1005 

1006 

1007 

1008 

1009 ’rrrr, 

l O l O A  

l O l O B  

101 1 

1012 
1013 

1014 

1015 

1016 

1017 

Creek d r a i n i n g  from west 
i n t o  A l b e r t  R iver  
Creek d r a i n i n g  from west 
i n t o  A l b e r t  R iver  
Creek d r a i n i n g  from west 
i n t o  A l b e r t  R ive r  
Stream d r a i n i n g  from 
eas t  i n t o  A l b e r t  River  
Stream d r a i n i n g  from 
east  i n t o  A l b e r t  R iver  
SHAG Creek on eas t  s ide  
Stream d r a i n i n g  from 
east  i n t o  SHAG Creek 
Stream d r a i n i n g  from 
west i n t o  Shag Creek 
SHAG Creek on east  s ide  

Stream from west 
Shag Creek 
Stream from west 
Shag Creek 
Creek from west 

-Shag Creek 
Creek from west 
Shag Creek 

Stream from west 
Shag Creek 

i n t o  

i n t o  

n t o  

n t o  

i n t o  

Shag Creek on east  s ide  
Stream from west i n t o  
Shag Creek 
Stream from west i n t o  
Shag Creek 
Stream from west i n t o  
Shag Creek 

Shag Creek nor theas t  
s ide  
Shag Creek southwest 
s i d e  

2 

2 

2 

3 

3 

1 
4 

4 

1 

4 

4 

2 

2 

4 

1 
3 

3 

2 

1 

1 

3 

3 

3 

5 

4 

5 
4 

1 

1 

3 

3 

4 

5 

1 

4 
4 

4 

4 

4 

4 

1 

1 

1 

1 

1 

1 
1 

1 

1 

1 

1 

1 

213 

1 /2 

1 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
2 

3 

2 

1 

1 

1 

2 

1 

1 
1 

1 

1 

1 

1 

Remarks 

These th ree  samples taken 
from the  same l o c a t i o n  

Chancellor g ra ins  predominate 

Chancellor outcrop i n  stream 

Poor l o c a t i o n  f o r  sample; no t  
s i eved 
Sma 1 1 s t  ream from underground 
(poss ib ly  Shag Ck. r e t u r n  o v e r f l c  
Small stream f rom underground 

Sample not  sieved; taken from 
d i f f e r e n t  mouth o f  same creek 
as l O l O A  

Some overbank ma te r ia l  as a c t i v e  
ma te r ia l  i n  steep grad ien t  hard 
t o  obta in .  P y r i t e  i n  f l o a t  i n  
bou 1 ders . 

Stream Size Sediment S ize w Amount Co l lec ted  Col l e c t o r  

1 - Shag Creek 1 - s i l t  t o  f i n e  sand 1 - f u l l  bag 1 - Both 
2 - Fast F l w i n g  Creek 2 - s i l t  t o  med. sand 2/3 - two- th i rds  bag 2 - Lenters  
3 - Fast. Flowing Stream 3 - f i n e  t o  med. sand 1/2 - h a l f  bag 3 - Thomson 
4 - Poor Flowing Stream 4 - f i n e  t o  coarse sand 

5 - med. t o  coarse sand 



w 

- 2 -  

Samp 1 e 
Number 

1018 
1019 
1020 

1021 

1022 

1023 

1024 

1025 
1026 

1027 

1028 

1029 

1030 
w 

1031 

1032 

1033 
1034 

1035 
1036 

1037 
1038 

1039 

1040 

1041 

1042 

1043 
1044 w 
1045 

Loca t i on 

SHAG Creek southeast s ide  
SHAG Creek 
Stream from south i n t o  
Shag Creek 
Stream from south i n t o  
Shag 
Stream from n o r t h  i n t o  
Shag Creek 
Creek from n o r t h  i n t o  
Shag Creek 
Stream from south i n t o  
Shag Creek 
Shag Creek on south s ide  
Stream from n o r t h  i n t o  
Shag Creek 
Stream from south i n t o  
Shag Creek 
Stream from south i n t o  
Shag Creek 
Stream from n o r t h  i n t o  
Shag Creek 
Stream from west i n t o  
Shag Creek 
Stream from west i n t o  
Shag Creek 
Stream from west i n t o  
Shag Creek 
Shag Creek 011 west s ide  
Creek from west i n t o  
Shag Creek 
Shag Creek on west s ide  
Stream from east i n t o  
Shag Creek 
Shag Creek on west s ide  
Creek from west i n t o  . 
Shag Creek 
Creek from south i n t o  
Shag Creek 
Stream from east  i n t o  
Shag Creek 
Creek from south i n t o  
Shag Creek 
Creek from south; source 
of  Shag Creek 
Shag Creek on west s i d e  
Stream from east i n t o  
Shag Creek 

Shag Creek on west s ide  

3 4 1/2 1 

4 4 1  1 

2 3 1 3  

3 3  1 2 

1 3 1  2 
3 4 1 3  

3 4 1  2 

4 3  1 3 

3 4 1  1 

4 4 3/4 1 

3 1  1 1 

2 1 1 1 

1 4 1 1 
2 2  1 1 

1 3 1  3 
4 3  1 2 

1 4 1  1 
2 4 1  1 

2 3 1  1 

2 3 1 3  

2 2  1 2 

1 3 1  2 

1 4 1  1 
3 4 1  1 

Remarks 

Good b recc i a t  i on  zone 

Possib ly  Shag Creek over f low 
i n  w i t h  t h i s  sample 

Stream goes underground i n t o  
ta lus ;  sampled a t  creek 's  end 
Some mate r ia l  from Shag Creek 
as we1 1 

Good sample f o r  small stream 

Mouth o f  d ry  creek - sampled 
sediment from d r y  mouth; cou ld  
have some Shag Creek sediment 



Samp 1 e 
Number 

1046 
1047 

1048 

1049 

1050 
1051 

1052 

1053 

1054 

1055 
1056 

1057 
1058 
1059 

, w  

1060 

1061 

1062 

1063 

1064 

1065 

Loca t ion  

Shag Creek on west s ide  
Shag Creek on east  s ide  

Stream from west i n t o  
Shag Creek 
Stream f r o m  west i n t o  
Shag Creek 
Shag Creek on east  s ide  
Stream from west i n t o  
Shag Creek 
Creek from west i n t o  
Shag Creek 
No Name Creek from east  
i n t o  Shag Creek 
S t r e a m  f r o m  east i n t o  
Shag Creek 
Shag Creek on east  s ide  
Stream from west i n t o  
Shag Creek 
Shag Creek on east s ide  
Shag Creek on east s ide  
Creek from west i n t o  
A l b e r t  River  
Creek from west i n t o  
A1 b e r t  River  
Creek from east. i n t o  
A l b e r t  River  
Creek from east i n t o  
A l b e r t  River  
Spr ing from Shag Ridge 
Mtn. 
No Name Creek on n o r t h  
s ide  
No Name Creek i n  cent re  

1 
1 

4 

4 

1 
4 

2 

2 

4 

1 
3 

1 
1 
2 

2 

2 

3 

4 

1 

1 

4 
4 

4 

2 

4 
4 

5 

4 

4 

5 
5 

4 
4 
4 

4 

5 

3 

1 

4 

5 

1 
1 

1 

113 

1 
1 

1 

1 

1 

1 
1 

1 
1 
1 

1 

1 

1 

1 

1 

1 

2 
3 

2 

2 

3 
2 

2 

3 

1 

1 
1 

1 
1 
1 

1 

1 

1 

1 

1 

1 

Rema rks 

Just  downstream from small s t rea  
w i t h  no c o l l e c t a b l e  sediment; 
should conta in  sediment from 
t h i s  stream 

From underground bu t  could be 
Shag Creek over f low 

Some s ide  mater ia l ;  f i n e s  from 
h igher  water l e v e l  



APPENDIX 111 

G eoc hemi cal Anaylse s 



..... 

-bf M I N I  EN Laboratories Ltd. 
705 WEST 15th STREET, 

NORTH VANCOUVER, B.C., CANADA V7M 1T2 
TELEPHONE (604) 980-58 14 

ANALYTICAL REPORT 

July 29/81, .............................................. Date of report .............................................................. 

File No. ............................................................ ........... Date samples received . ..................... 

Samples submitted by: ................ .M -.. ..L.e.?lt.e.X'.S .................................................... 'c ........................................ 

1-559 
c 

.................................................... . . . . . . . .  ........................................................ .......... Company: Esso M i  

Report on: 4 4  ( - 1 0 0  mesh) 4 3  HM .................................................................................................................................. Ceochem samples 

................................................................................................................................................................ I 

.......................................................................................................................................... Assay samples 

.................................................................................................................................................................. I 
Copies sent to: I 

1 .......... .E.s .s .Q.. . Min.e.r.a.l.s., ... .C.a.l,g .a.r.y., ... .A.Lt.a.. ................................................... 

2. ...................................................................................................................................................... 

- 

3. .................................................................................................................................................... I 
.Samples: Sieved to  mesh ..... -.l.O.o .............................. Ground t o  mesh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Prepared samples stored discarded 0 HM -20 Mesh 

rejects stored 0 discarded 0 

.... Mettiods of analysis: ........ .S~.e.c. i . f . i .c g . r . a . ~ . i . t . ~ .  

............ gench.em ... ana.l.y.s.i.s., ......................................................................................................... 

.9 .c .a.t.%on.. . .an.<. .. .r.o.F.t.L!!.c.. .................... .: 

.... 

Remarks: ...................................................................................................................................................................... I 
...................................................................................................................................................................................... I w ................................................................................................................................................................................... 

SPECIALISTS IN MINERAL ENVIRONMENTS 



_.  

GEOCHEMICAL f dALYSIS DATA SHEET 

PROJECT No.: -Shag..-- _____- MIN - EN Laboratories Ltd. - 2 0  Mesh DATE: J u 1 y-2 9 
705 WEST 15th ST., NORTH VANCOUVER, B.C. V7 

PHONE (604) 980-5814 4TTENTION: - _____ en e 
6 1  101 20 I 25 I 30 I 35 I 40 I 45 I' 5( 

* S a m D l e  HM1004 

L 

9 8 1 .  
80 

160 

I I I I  

I I I I  

I l l 1  

I I I I  

I I I I  

I I I I  

I I I I  - 
I l l 1  

I I I I  

I I I I _  

I I I I ,  

I l l 1  

1 1  1 I . .  

I l l 1  

1 1 1 1  

I I I I  

- 1 l I I  

1 1 1  

1 1 1 1  

U L  

I I I I  

I I I L  

I t 1 1  

I I I I .  



: : :  :. 
CQ.MP.9r: ~- Esso Minerals - 

PROJECT No.: _____ Shag - .~ ~ 

GEOCHEMICAL dALYSIS DATA SHEET 
MIN - EN Laboratories Ltd. 
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c h .e .m.. . an .a .I .Y .s .LE. ..................................................................................................................... 
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CERTIFICATION 

I, M a r t i n  H. Lenters o f  Uni t  506 - 720 F i f t e e n t h  Avenue S . W . ,  

Calgary, A lber ta ,  do hereby c e r t i f y  and dec la re  t h a t :  

1. I am a graduate o f  the  U n i v e r s i t y  o f  Toronto (1976) 

w i t h  a B.Sc. (Honours) i n  Geology, and t h a t  I have 

taken th ree  years o f  Graduate Studies a t  t h e  U n i v e r s i t y  

o f  Toronto. 

2. Since 1976, I have worked a s  a g e o l o g i s t  i n  Nova Scot ia ,  

New Brunswick, Ontar io ,  Saskatchewan, B r i t i s h  Columbia, 

and the Northwest T e r r i t o r i e s ,  and t h a t  I have been 

employed by Esso Resources Canada Ltd.  i n  t h e i r  M inera ls  

Exp lo ra t i on  department s ince  A p r i l ,  1979. 

. 3 .  The in fo rmat io , i  inc luded i n  t h i s  repo r t  i s  based on 

l i t e r a t u r e  research, f i e l d  mapping, geo log ica l  

p rospec t ing  and geo log ica l  sampling. 

4. I h o l d  no d i r e c t  or i n d i r e c t  i n t e r e s t  i n  the  proper ty  

repor ted  here in ,  nor  do I expect t o  rece ive  any. 

- 
M a r t i n  H. Lenters 

MHL/ f 
10/08/80 












