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INTRODUCTION 

The Ted group c o n s i s t s  of 

loca ted  on Eas t  Ridge, between 

66 unpatented mining claims 

Boulder and For ty  Mile 

c reeks ,  about 30 l ine-mi les  west-northwest of Mayo, Yukon 

T e r r i t o r y .  The claims a r e  i n  t h e  Mayo Mining D i s t r i c t ,  

0nN.T.S. s h e e t  115P-15. Access i s  by h e l i c o p t e r  from 

Mayo o r  p o i n t s  a long t h e  Highet Creek road ,  about 18 m i l e s  

northwest of Mayo. Bulldozer t r a i l s  lead  t o  t h e  proper ty  \ 

from win te r  roads  along t h e  McQuesten River v a l l e y .  

During t h e  per iod J u l y  1 - August 5, 1972, t h e  
- 

fol lowing work was conducted by a t h r e e  man crew on t h e  

Ted claims: geologic  mapping of a n ine  square-mile a r e a  

on a s c a l e  of 1 "  = 1000' and a two square-mile a r e a  on a 

s c a l e  of 1" = 400' ,  ch ip  sampling of numerous mineral ized 

outcrops  f o r  a s say ,  geochemical s o i l  and rock-chip surveys 

and a ground magnetic survey on a 4000' x 7000' g r i d  i n  

t h e  F.M. Creek a r e a ,  geochemical s i l t  sampling of  l a r g e r  

c reeks .  

Previous work performed on t h e  proper ty  cons i s t ed  

mainly of bul ldozer  t renching  of v@,n and skarn showings 

by H.  Tr iggs and a s s o c i a t e s  i n  t h e  l a t e  1960 's .  A 

q u a l i f y i n g  r e p o r t  was w r i t t e n  f o r  Zulco Explora t ions  Ltd. 

on claims Ted 1-8 and 11-16, by E . O .  Chisholm, dated 

May 20, 1970. Showings w e r e  examined and sampled by 

I .B. Gray i n  September, 1970. Gray repor ted  va lues  i n  

Au, Ag, Cut Mo, Pb, Zn, WO3, Sn, and Sb from pre l iminary  

sampling over  a 2000' x 3000' a rea .  During t h e  per iod  - 

June 12-15, 1971, M.R. Wolfhard conducted reconnaissance 

geologic  mapping on a s c a l e  of 1" = 1/2 mile.  

Timberline i n  t h e  Ted proper ty  a r e a  i s  a t  about 

4000 f e e t .  I n  stream v a l l e y s  below t h i s  e l e v a t i o n  

abundant trees inc lude  spruce,  a l p i n e  f i r  and willow; 





l e s s  abundant are aspen ,  p o p l a r ,  balsam p o p l a r ,  whi te  

b i r c h  and a l d e r .  Underbrush may be dense  and c o n s i s t s  

of dwarf b i r c h  o r  buckbrush. Above t i m b e r l i n e ,  

v e g e t a t i o n  i s  l i g h t  and s l o p e s  a r e  covered by a mant le  

o f  moss and l i chen-coa ted  fe l senmeer  and s o l i f l u c t i o n  

s h e e t s .  Outcrop d e n s i t y  i n  t h e  p r o p e r t y  a r e a  i s  about  

one p e r c e n t  and i s  most abundant i n  c r eek  v a l l e y s  and 

a long  r i d g e  t o p s .  Permafros t  i s  p r e s e n t  over  much of  

t h e  r eg ion .  

The c l a ims  cover  moderate ly  rugged t e r r a i n  between 

3500 and 5800 f e e t  i n  e l e v a t i o n .  S lopes  a r e  g e n e r a l l y  

broad ( P l a t e  I) b u t  become s t e e p  above deeply  i n c i s e d  

streams and w i t h i n  n o r t h e r l y - f a c i n g  c i r q u e s  ( P l a t e  11). 

The r e g i o n  h a s  a c l i m a t e  c h a r a c t e r i z e d  by low annual  

p r e c i p i t a t i o n  and a wide average tempera ture  range  from 

-9' i n  January  t o  +57O i n  J u l y .  Summer weather  i s  

ex t remely  v a r i a b l e  and may change suddenly from w a r m  and 

sunny t o  c o l d  and o v e r c a s t .  

' GENERAL GEOLOGY 

The g r e a t e r  p a r t  of  t h e  Ted p r o p e r t y  i s  u n d e r l a i n  b y '  

a homoclinal  succes s ion  o f  q u a r t z i t i c  rocks  which d i p s  

moderate ly  t o  t h e  nor thwes t .  South o f  t h i s  succes s ion  

and s e p a r a t e d  from it by a t h r u s t  f a u l t  i s  an open f o l d e d ,  

l i t h o l o g i c a l  s i m i l a r  sequence of  q u a r t z i t e s  o f  s l i g h t l y  

h ighe r  metamorphic grade and more i n t e n s e  deformat ion.  

S t r a t i f i e d  r o c k s  are i n t r u d e d  by g r a n i t i c  rocks  of t h e  

Ted and Boulder Creek s t o c k s ,  as w e l l  as o t h e r  minor p lu tons .  

S t r a t a  of t h e  homoclinal  succes s ion  are b e l i e v e d  

c o r r e l a t a b l e  w i t h  Lower S c h i s t  d i v i s i o n  and Keno H i l l  

Q u a r t z i t e  r o c k s  of  t h e  ne ighbour ing  Mayo and Dawson r eg ions .  



Recent work ( ~ e m ~ l e i a n - ~ l u i t ,  1970; Green 1971) has  

confirmed t h a t  these  d i v i s i o n s  a r e  J u r a s s i c ( ? )  and Lower 

Cretaceous(?)  i n  age, r e s p e c t i v e l y ,  and t h a t  they  a r e  

separa ted  from over ly ing  Precambrian s t r a t a  by a  major 

t h r u s t  f a u l t  which has been t r a c e d  f o r  a  d i s t ance  of more 

than 150 mi les  i n  t h e  c e n t r a l  and wes t -cent ra l  Yukon. 

The t h r u s t  f a u l t  mapped on t h e  Ted proper ty  i s  be l ieved 

a  p a r t  of t h i s  major t h r u s t ,  f o r  u n i t s  south of t h e  f a u l t  

a r e  r e a d i l y  c o r r e l a t e d  l i t h o l o g i c a l l y  with Precambrian 

age G r i t  d i v i s i o n  rocks of t h e  Mayo (Green, 1971) and 

McQuesten (Bostock, 1964) regions .  Furthermore, t h e  

Ted group l i e s  about 15 m i l e s  west of t h e  boundary of + 

- 

(Green's 1971) map a r e a  and on-s t r ike  with t h e  t h r u s t ;  

r e l a t i v e  s t r a t i g r a p h i c  p o s i t i o n s  i n  t h e  Ted a r e a  a r e  

a l s o  s i m i l a r  t o  those  mapped by Green. 

A l l  rock u n i t s  have been r e g i o n a l l y  metamorphosed 

wi th in  t h e  lower subfac ies  of t h e  g r e e n s c h i s t  f a c i e s .  

B i o t i t e  does n o t  have reg iona l  d i s t r i b u t i o n  and appears  

t o  be confined t o  con tac t  metamorphic au reo les  where it 

may be found i n  porphyroblas t ic  mode with p y r r h o t i t e  and 

r a r e  anda lus i t e .  A l l  rocks a r e  s t rong ly  deformed and 

a r e  cha rac te r i zed  by pervasive f o l i a t i o n  and complex t i g h t  

fo ld ing .  Deformation was roughly contemporaneous with 

r eg iona l  metamorphism, bu t  a  l a t e r  metamorphic event  

produced f i n e  f l a k e s  of random-oriented muscovite; t h i s  

event  i s  be l ieved reg iona l  i n  s c a l e ,  f o r  nea r ly  a l l  outcrops  

examined conta in  random muscovite. 

Widespread d e s t r u c t i o n  of bedding and presence of - 
minor i s o c l i n a l  and recumbent f o l d s  i n d i c a t e s  t h a t  s t r a t a  

have been "stacked" and contor ' ted t o , s u c h  an e x t e n t  t h a t  

th i ckness  de terminat ions  of u n i t s  are u n r e l i a b l e .  



PLATE I 

V i e w  o f  moderately rugged terrain  c h a r a c t e r i s t i c  
o f  Ted group area; looking northerly from 5882 Ridge. .... 

V i e w  o f  cirque wall  a t  head o f  Shari Creek: 

PLATE I1 

looking southerly from ridge south o f  ~ h a r l  Creek.. . . . 



Era - 

Table of Formations 

Mesozoic 

Period or 
Epoch 

Name or Lithology 
Map-uni t 

Cretaceous 
- - -  

4b-Felsite 
4a-Hornblende-biotite 

granite 
4-Undiff erentiated 

granitic rock 
I I 

------ Intrusive contacts------ 
Lower Cretaceous (? 3; 3c-Limy quartzite, 

Keno Hill phyllite 
Quartzite 3b-Micaceous quartzite 

------ Unconformity (3) ------ 

------ Probable conformable 
Jurassic (3) 2; 

Lower 
Schists 

3a-Micaceous and limy 
quartzite 

2b-Calc-silicate 
quartzite, mica- 
ceous quartzite 

2a-Calc-silicate 
quartzite 

2-Undifferentiated 
quartzites 

------ Thrust fault contact in map area------ 

Proterozoic 1; 
Grit 
Division 

Id-Gri tty micaceous 
quartzite 

lc-Quartz-muscovite 
schist 

lb-Quartz-chlorite- 
muscovite-graphite 
schist 

la-Gri tty micaceous 
quartzite 



Grit division (units la, lb. lc. Id) 

The Grit division is composed of buff to bluish gray 

gritty micaceous quartzite and tan to dark green quartz- 

chlorite-muscovite-graphite schist with minor quartz- 

muscovite schist and calc-schist. Rocks assigned to this 

division may be included in four mappable units (la,lb,lc,ld) 

outcropping west and south of the Ted thrust; best exposures 

are in the valleys of F.M., Wolverine and Spar Creeks and on 

the south side of 5882 Ridge. It is not possible to predict 

a thickness for the division but Unit lb has an apparent 

thickness of about 300 feet in the F.M. Creek area. 

Gritty quartzites make up unit Id, are interbedded with 

quartz-chlorite-muscovite-graphite schist in unit la and 

occur locally in unit lb. Quartzites are massive and 

occur in beds from a few inches to several tens of feet 

thick, commonly separated by schist. Fresh surfaces are - 

white or buff to bluish gray and weathered surfaces are 

tannish gray. The gritty quartzites are composed of 

tectonically deformed coarse quartz grains and rare plagio- 

clase grains in a matrix of fine-grained quartz and 

muscovite with rare chlorite and graphite. Quartz grains 

commonly range from 1-4 mm. in diameter and constitute 

from 5-80% of the rock. Rare individual beds are quartz- 

pebble conglomerate with pebbles up to 10 mm. forming much 

of the rock. Quartz grains are gray, pale-blue or black 

and are densely packed and separated by thin partings of 

mica. Generally the grains are lensoid or augen-shaped 

and elongated with the major axis deformed to as much as 

five times the minor axis. 

Quartz-chlorite-muscovite-graphite schist makes up 

most of unit lb, is interbedded with gritty quartzite 

in unit la and is rare in units lc and Id. Schists are 

finely laminated with alternate dark green and buff to 

white layers composed respectively of chlorite-muscovite- 



g r a p h i t e  and q u a r t z - p l a g i o c l a s e  ( P l a t e  111) . 
Weathered s u r f a c e s  a r e  buf f  t o  orange- tan i n  c o l o r .  

Q u a r t z  l a y e r s  and l e n s e s  o f  l/2-4" t h i c k  occur  a t  

i n t e r v a l s  of 1-4  f e e t .  I n t e r b e d s  o f  c a l c - s c h i s t  may 

c o n s t i t u t e  up t o  2 0 %  of  o u t c r o p s  ( P l a t e  I V ) .  Calc-  

s c h i s t  occu r s  i n  '/2-2 f o o t  t h i c k  beds and c o n t a i n s  

va ry ing  amounts of s i d e r i t e  and c a l c i t e  i n  a s c h i s t  o r  

q u a r t z i t e  assemblage. West o f  t h e  Ted t h r u s t  a long  

F .M.  Creek c a l c - s c h i s t  beds  have been c o n t a c t  meta- 

morphosed t o  a c t i n o l i t e - e p i d o t e .  

Uni t  l c  i s  quar tz-muscovi te  s c h i s t  which o u t c r o p s  

n o r t h  of  F.M. Creek and appears  t o  be  a  sheared  and 

s t r o n g l y  f o l i a t e d  b a s a l  p o r t i o n  of u n i t  I d .  Abundant 

i s o c l i n a l  f o l d s ,  t i g h t  chevron f o l d s ,  G l e i t b r i t t e n ,  

q u a r t z  r o d s  and " s t r e t c h e d "  pebb le s  i n  u n i t  l c  are more 

i n t e n s e l y  developed than  e l sewhere  i n  t h e  map area; 

mica c r y s t a l s  are a l s o  unusua l ly  c o a r s e  f o r  t h e  a r e a ,  

The proximi ty  o f  t h e  mapped a r e a  o f  u n i t  l c  t o  t h e  Ted  

f a u l t  s u g g e s t s  t h a t  deformat ion  and metamorphism are 
t h e  r e s u l t  o f  s h e a r i n g  w i t h i n  t h e  zone of t h e  t h r u s t .  



PLATE I11 

View of unit lb outcrop along lower F.M. Creek. 
Note tight folds, scale 1" = 6 " . . . . .  

PLATE IV 

View of calc-schist interbeds in quartz-chlorite- 
muscovite-graphite schist of unit lb along lower 
F.M. Creek, scale 1" = 8 " . . . . .  



Lower S c h i s t  d i v i s i o n  ( u n i t s  2 ,  2a, 2b) 

The Lower S c h i s t  d i v i s i o n  i s  composed of f i n e l y  

banded and buff  t o  gray-green c a l c - s i l i c a t e  q u a r t z i t e s ,  

t a n  t o  pa le  green micaceous q u a r t z i t e s  and minor qua r t z -  

muscovi te -ch lor i te  s c h i s t .  Two mappable u n i t s  (2a ,  2b) 

have been de f ined  w e s t  of  t h e  Ted s t o c k  and along F.M. 

Creek ( P l a t e  V) ; u n d i f f e r e n t i a t e d  l i t h o l o g i c a l l y  c o r r -  

e l a t i b l e  rocks  ( u n i t  2) c rop  o u t  between t h e  Ted and 

Boulder Creek s tocks .  The lower c o n t a c t  of t h e  d i v i s i o n  

i s  n o t  exposed i n  t h e  map a r e a  and a t h i c k n e s s  may n o t  

be p red ic t ed ;  a minimum t h i c k n e s s  i n  t h e  F.M. Creek 

a r e a  i s  about 700 f e e t .  Uni t  2a i s  made up of about  

80% c a l c - s i l i c a t e  q u a r t z i t e  and 20% micaceous q u a r t z i t e  

w i th  r a r e  s c h i s t ;  u n i t  2b c o n t a i n s  about  50% c a l c - s i l i c a t e  

q u a r t z i t e ,  45% micaceous q u a r t z i t e  and 5% s c h i s t ;  
- 

u n d i f f e r e n t i a t e d  u n i t  2 i s  about  90% micaceous q u a r t z i t e ,  

5% c a l c - s i l i c a t e  q u a r t z i t e  and 5% s c h i s t .  

Lower S c h i s t  d i v i s i o n  rocks  a r e  thin-bedded wi th  

i n d i v i d u a l  beds ranging  from '/4-5" t h i c k  sepa ra t ed  by 

t h i n  gray t o  dark green p h y l l i t i c  o r  s c h i s t o s e  p a r t i n g s .  

Because minera l  percentages  vary  widely i n  t h e  F.M. 

Creek a r e a ,  a s t a t i s t i c a l  s tudy  of  ou tc rop  and t a l u s  was 

conducted and gave t h e  fo l lowing  percentages  of rock 

forming minera ls  (F ig .4 ) :  q u a r t z  46-70%, c h l o r i t e  8-14%, 

e p i d o t e  4-17%, muscovite 8%,  g r o s s u l a r i t e  i -9%,  p l a g i o c l a s e  

2-3%, a c t i n o l i t e  2%,  s i d e r i t e  1%, g r a p h i t e  1 - 2 % ,  b i o t i t e  

1% and d i o p s i d e  1%. I n  making minera l  percentage  

de te rmina t ions  outcrop  samples w e r e  t aken  a t  s ix- inch  

i n t e r v a l s  from s e l e c t e d  l o c a t i o n s ;  f i v e  t a l u s  samples 

w e r e  c o i l e c t e d  a t  each g r i d  s t a t i o n  where outcrop  i s  

l a c k i n g  i n  u n i t s  2a and 2b. Mineral  percentages  were 
v i s u a l l y  e s t ima ted  us ing  a 20X hand l e n s .  

- 

C a l c - s i l i c a t e  q u a r t z i t e  i s  an unusual rock type  





which differs from other quartzites within the Lower 

Schist division in its content of chlorite, epidote, 

grossularite, plagioclase, actinolite and diopside; 

the presence of the-latter five minerals constitutes 

a calc-silicate assemblage. It is notable that the 

above minerals total no more than an average of 30% 

for all samples studied and that chlorite, which is 

apparently mainly hydrothermal, makes up 10% of this 

total. It is believed that lime silicate minerals 

were developed from calcic and argillaceous impurities 

in the quartzites by contact metamorphism and mild 

metasomatism. Metasomatic replacement does not appear 

to have been operative on an intense scale in these 

rocks - beds of true skarn are derived from thin lime- 
stone units, are made up entirely of epidote, actinolite 

grossularite or diopside, are separated stratigraphically- 

by several feet and occur only locally. 

Two textural types may be distinguished within the 

calc-silicate quartzites. One is a finely banded or 

laminated variety consisting of alternate white to 

gray-green bands made up of quartz, epidote, plagioclase, 

garnet or diopside and dark green to brown discontinuous 

bands containing chlorite, muscovite, graphite and iron- 

stained quartz. The other variety is non-banded and 

buff to gray-green; lime-silicate minerals are less 

abundant than in banded skarns. Most calc-silicate 

quartzites are of the non-banded type (Plate VI). 

Along the west contact of the Ted stock at the head 

of Shari Creek and in undifferentiated Lower Schist rocks 

between the Ted and Boulder Creek stocks the quartzites 

are hornfelsic and in places porphyroblastic containing 

biotite, pyrrhotite and rare andalusite. Calc-silicates - 
are poorly developed and limestone beds are only partly 

replaced in these areas. 



Outcrop o f  u n i t  2a i n  F.M. C r e e k . . . . .  

PLATE 

PLATE V I I  

V i e w  looking along r idge  top located south 
o f  head o f  Shari Creek. Typical outcrop patterns 
o f  u n i t s  3a, 3b, 3 c . . . . .  



Keno H i l l  Q u a r t z i t e  ( u n i t s  3a, 3b, 3c) 

S t r a t a  c o n s i s t i n g  of white t o  buff micaceous and 

limy q u a r t z i t e s  and r a r e  p h y l l i t e  a r e  be l ieved 

c o r r e l a t i b l e  with t h e  Keno H i l l  Q u a r t z i t e s  of t h e  

Mayo region .  Three mappable u n i t s  have been d i s t ingu i shed  

i n  a broad a r e a  west of t h e  Ted s tock;  b e s t  exposures 

a r e  along r idge  tops  and i n  c i rque  w a l l s  ( P l a t e  V I I ) .  

Although th ickness  e s t ima tes  a r e  n o t  r e l i a b l e ,  it is  

p o s s i b l e  t h a t  Keno H i l l  rocks have a th ickness  of about 

two thousand f e e t  i n  t h e  map a rea .  Uni ts  3a and 3b may 

be separa ted  by an unconformity f o r  t h e  th ickness  of 3a 

v a r i e s  from 150 f e e t  t o  a few hundred f e e t  wi th in  t h e  map 

area. 

Thick-bedded micaceous q u a r t z i t e s  make up u n i t  3b 

( P l a t e  V I I I ) ,  thin-bedded micaceous q u a r t z i t e s  a r e  i n t e r -  

bedded with less abundant limy q u a r t z i t e s  i n  u n i t  3a and 

a r e  a minor c o n s t i t u e n t  with limy q u a r t z i t e s  and p h y l l i t e  . 

i n  u n i t  3c. Q u a r t z i t e s  weather mott led white ,  gray and - 

orange-tan and a r e  t h i n - t o  massive-bedded with muscovite 

and minor c h l o r i t e  p a r t i n g s .  Fine-grained quar t z  makes 

up about  95% of t h e  rock with l e s s e r  muscovite, s i d e r i t e  

o r  c a l c i t e ,  b i o t i t e ,  g r a p h i t e ,  and p y r i t e .  Unit  3a 

con ta ins  from 10-40% laminae and beds up t o  6 "  t h i c k  of 

q u a r t z i t e s  with carbonate  content  up t o  50%. These beds 

weather buff t o  brown and have d i s t i n c t  s o l u t i o n - p i t t e d  

weathered su r faces .  Unit 3c i s  c h a r a c t e r i s e d  by undulat ing 

bedding s u r f a c e s  i n  thin-bedded limy micaceous q u a r t z i t e s  

and laminated p h y l l i t e s .  

G r a n i t i c  rocks ( u n i t s  4 ,  4a, 4b) 

G r a n i t i c  rocks make up an e longate  nor ther ly- t rending  

s tock  wi th in  t h e  c e n t r a l  p a r t  of t h e  proper ty  (Ted s t o c k ) ,  

t he  western p a r t  of a l a r g e r  i n t r u s i v e  body (Boulder Creek 



PLATE V I I I  

V i e w  o f  u n i t  3b outcrop a t  head o f  Karen 
Creek. Note t i g h t  minor f o l d s  and 
G l e i t b r e t t  planes; s c a l e  1" = 8" .  . . . . 

V i e w  looking northwesterly from r idge  south 
of F.M. Creek along trace  of  Ted thrust  f a u l t . . . . .  

PLATE I X  



s tock)  which under l i e s  t h e  e a s t e r n  margin of t h e  map 

a r e a  and smal ler  p lu tons  loca ted  south and west of  t h e  

Ted s tock .  

The Ted s tock  averages about 3000 f e e t  i n  width and 

may be t r a c e d  f o r  more than two and one-half m i l e s  i n  

l eng th .  The west c o n t a c t  i s  exposed along t h e  r i d g e  a t  

t h e  head of S h a r i  Creek where it d i p s  70' e a s t .  A l l  

c o n t a c t s  a r e  sharp  and g r a n i t e  a t  one l o c a l e  i s  c h i l l e d  

up t o  50 f e e t  from i t s  con tac t  with country rock.  Unit  

4a rocks a r e  gray,  medium-grained, p o r p h y r i t i c  hornblende- 

b i o t i t e  g r a n i t e  t o  quar t z  monzonite. The fol lowing i s  

an average mode: q u a r t z  30%, K-feldspar 20%, p l a g i o c l a s e  

40%, b i o t i t e  8% and hornblende 2% with accessory p y r i t e  

and magnetite.  Phenocrysts of K-feldspar a r e  up t o  

3/4" long, a r e  f r e s h  and weather o u t  t o  g ive  knobby 

su r faces ;  q u a r t z  phenocrysts a r e  up t o  l / 4 "  ac ross ,  a r e  

f r e s h  and a r e  commonly i n  glomeroporphyri t ic  c l u s t e r s .  

Matr ices  a r e  f i n e  t o  medium-grained with f r e s h  t o  s l i g h t l y  

chalky f e l d s p a r s ,  f r e s h  b i o t i t e  and mi ld ly  t o  i n t e n s e l y  

c h l o r i t i z e d  hornblende which l o c a l l y  shows a p r e f e r r e d  

o r i e n t a t i o n .  

Small f e l s i t e  i n t r u s i v e  bodies  ( u n i t  4b) a r e  loca ted  

near  t h e  south end of t h e  Ted s tock  and along Wolverine 

Creek. F e l s i t e s  a r e  gray t o  dark bcown-gray and con ta in  

up t o  5% fe ldspar  and quar t z  phenocrysts;  f e l d s p a r s  a r e  

l o c a l l y  ep ido t i zed  and mafics a r e  hornblende and b i o t i t e .  

Rocks of t h e  Boulder Creek s tock  ( u n i t  4 )  were n o t  

examined and only  t h e  western i n t r u s i v e  c o n t a c t  w a s  noted 

i n  mapping. 

STRUCTURAL GEOLOGY 

The dominant s t r u c t u r a l  f e a t u r e  t h e  a r e a  
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a moderately to steeply-dipping thrust fault (Ted thrust) 

which trends northwesterly in the F . M .  Creek area and 

changes to an east-west trend south of Davie Creek. At 

F . M .  Creek the fault dips 50° southwesterly but flattens 

as it is traced to the northwest (Plate IX) . Because 

quartzites on opposite sides of the fault are lithologically 

similar, the thrust is not readily recognized; it is best 

seen in F . M .  Creek where quartz-chlorite-muscovite-graphite 

schists of Grit division unit lb are brought against calc- 

silicate quartzites of Lower Schistunit 2a. Mica in 

quartzites south of the fault is slightly more crystalline 

and minor deformational features such as isoclinal, 

ptygmatic and closed chevron folds and Gleitbritter are 

somewhat better developed. 

North of the Ted thrust, Lower Schist division and 

Keno Hill Quartzite strata lie within a moderately 

northwesterly-dipping homoclinal succession. South of 

the thrust, Grit division cocks have divergent attitudes 

and are folded into a gently, southwesterly plunging 

antiform with an axis south of the Ted stock. 

The Ted thrust cuts across foliation and in the map 

area is believed to be somewhat younger in age than 

regional metamorphism with which it is probably pene- 

contemporaneous throughout most of its extent. The 

thrust is pre-intrusive and pre-mineral in age for it 

is cut by the Ted stock and similar types of mineralization 

may be found on both sides of the fault. 

Foliation is strongly developed in all rock units. 

Although bedding has been largely destroyed, where visible 

it is sub-parallel to foliation or schistosity which 

suggests the dominance of an isoclinal style of folding. 

Figures 9 and 10 are stereoplots of poles to foliation and 

axes of minor folds taken throughout the map area. Both 

plots clearly indicate an isoclinal style of folding with 







axial planes having an average strike of 30' and a dip 

of 20' to the northwest; fold axes have an average plunge 

of 15' at 235'. 

The following minor structures may be found in all 

units: rods, lenses and boudins of quartz; isoclinal, - 

ptygmatic and chevron folds and "Gleitbrett" or "sliding 

board" folds. Axes of all minor structures are sub- 

parallel within given locales. A later wrinkle lineation 

is visible in some highly micaceous rocks and transgresses 

older lineations. 

Units 2a and 2b are host rocks for mineralization on 

the property. Best mineralization is found between F.M. 

Creek and 5882 Ridge where units 2a and 2b lie within a ' 

window below unit 3a quartzites; the southwestern side 

of the window terminates against the Ted thrust. Dips 

in this area consistently average 20° northwest and 

parallel the slope of the ridge south of F.M. Creek. A 

minimum thickness for these beds in F.M. Creek is about 

300 feet and a maximum predictable thickness below 

5882 Ridge is about 700 feet. Unit 2b also crops out 

north of 5882 Ridge at the head of Shari Creek but 

mineralization in this area is considerably less well 

developed. A number of tonnage calculations may be made 

but all are believed academic in view of the following 

assay data. 

METAMORPHISM, ALTERATION, MINERALIZATION 

Stratified rocks in the property area are quartzo- 

feldspathic, with minor pelitic and calcareous, varieties 

which have been regionally metamorphosed within the quartz- 

albite-muscovite-chlorite subfacies of the greenschist 

facies. Pervasive foliation was produced during regional 

- - . 



metamorphism but a later minor metamorphic event 

developed fine flakes of random-oriented muscovite in - 

all units; a cross-cutting, fine wrinkle-lineation 

seen in highly micaceous rocks may be related to this 

event. It is possible that random muscovite is contact 

metamorphic in origin but the persistent similarity in 

the size and distribution of the fine flakes over the 

entire map area suggests a regional origin. It is 

notable that Green (1971 p.16) describes random-oriented 

biotite in Grit division rocks over a broad area in the 

Mayo region. 

Following regional metamorphism was a mild contact 

metamorphic event of the albite-epidote hornfels facies 

. which occurred within an aureole extending outward from 

a few hundred to over 3500 feet from the west contact of 

the Ted stock. Also affected was'a band of rocks on 

either side of the Ted thrust as well as strata between 

the Ted and Boulder Creek stocks. Pelitic portions of 

units within the aureole contain fine-grained biotite, 

which ranges in attitude from random to sub-parallel to 

foliation, varying amounts of pyrrhotite and rare fine- 

grained andalusite. Near intrusive contacts pelitic 

beds have been mildly hornfelsed to more brittle types 
and quartzites are probably recrystallized; porphyroblastic, 

or spotted, textures have been noted only near contacts. 

All beds within the aureole have retained foliation. 

Limy and argillaceous quartzites of Lower Schist 

division units 2a and 2b were probably converted to calc- 

silicate quartzites during this mild contact metamorphic 

event. Figure 4 is an attempt to portray some of the 

zonal relations between contact metamorphic biotite, 

percentages of calc-silicate minerals and mineralized 

areas. Although it is not certain whether calc-silicate 

mineral percentages are mainly a function of calcic and 

aluninous impurities in quartzites or represent intensity 



of replacement, the'latter is indicated by the ease with 

which a contoured high may be outlined. (It may be assumed 

that a similar stratigraphic level is represented over most 

of the map area because strata are sub-parallel to south- 

westerly sloping topography). The calc-silicate high is 

partly outside of the biotite line and mostly outside of the 

pyrrhotite-pyrite line which suggests a slightly different, 

possibly later, period of replacement. 

Lime-silicate rocks are mildly altered by varying amounts 

of chlorite. Chlorite is closely related to calc-silicate 

minerals (indeed, the 10% chlorite line nearly outlines the 

calc-silicate high, Figure 4) and may be in part a member-of 

the metamorphic assemblage. However, chlorite replacement a 

textures may be observed cutting across calc-silicate bands, 

and fine chlorite veinlets, spaced l/4-61t apart, are common 

in some locales; chlorite may be observed replacing outward 

from some veinlets. Veinlets usually strike north and dip 

vertically - their parallelism with the trend of the elongate 
Ted stock suggests a related origin. 

Mineralization has taken place within lime-silicate 

quartzites and micaceous quartzites of units 2a and 2b. 

Minor mineralization may be noted in other rocks on either side 

and close to the Ted fault. The following minerals occur in 

units 2a and 2b in descending order of abundance: pyrite and/ 

or pyrrhotite, sphalerite, chalcopyrite, cassiterite?., arsen- 

opyrite and galena (molybdenite and stannite have been observed 

by previous workers). All metallic minerals are fine- 

grained and occur erratically disseminated;. sphalerite is an 

exception and may occur in banded replacements making up as 
much as 15% of hand specimens. Cassiterite? is extremely 

fine-grained and positive identification is not possible. 

Pyrrhotite and pyrite occur throughout the area but 

pyrrhotite is more abundant than pyrite within an area which 
7 

is generally related to biotite distribution (Figure 4). 



Pyrrhotite is probably more metamorphic in origin than 
/ 

hydrothermal. Most abundant visible sphalerite lies 

outside of the calc-silicate high and roughly parallels 

the Ted thrust which suggests a possible trapping effect 

against the thrust. Although chalcopyrite is rare, it 

seems to be peripheral to sphalerite and to calc-silicates 

and to also show a distribution related to the thrust. 

It should be mentioned that impressive mineralization 

may be found in some outcrops of units 2a and 2b and in 

some areas of talus but thorough examination of all outcrops 

and float indicates that the percentage of good mineralization 

is very limited and that well-mineralized portions of out- 

crops constitute only a small amount of total rock volume. 

Also, because of fine grain sizes, reliable visual 

estimates of metallic mineral content are not possible. - 

Sample and assay data follow below. 

Small skarn and vein occurrences are located near 

the north end of 5882 Ridge (station 155) and are described 

in a report by E.O. Chisholm (1970). The skarn zone 

appears to be confined to a narrow limy interbed in unit 

3b micaceous quartzites; it is exposed in a bulldozer 

trench over an area of 40 x 75 feet. Selected grab 

samples reported by Chisholm gave values in Au, Ag, Cu, Sn. 

A six-foot wide quartz vein in this area has been grab 

sampled and gave impressive values in Ag-Pb. Other quartz 

veins in the map area appear to constitute a set of widely 

separated veins which trend northeasterly, dip steeply, 

range from 1-9 feet wide and carry significant Ag-Pb. 

Veins were not carefully studied .by the writer. 

GEOLOGIC HISTORY 

The following is a general sequence of geologic events. 



Regional metamorphism and deformation of 

stratified rocks within the lower greenschist 

facies. Metamorphism accompanied by deve- 

lopment of foliation and strong isoclinal 

folding around gently-plunging southwesterly 

axes with northwesterly-dipping axial planes. 

Later mild folding produced a second lineation 

in micaceous rocks. 

Thrusting of Precambrian strata over Jurassic(?) 

and Lower Cretaceous ( ? )  units. 

Regional thermal metamorphism causing growth 

of random-oriented fine-grained muscovite. 

Intrusion of granitic rocks. 

Mild contact metamorphism causing conversion 

of pelitic beds to biotite, pyrrhotite and 

andalusite hornfels with growth of calc- 

silicate minerals in limy and argillaceous 

quartzites (calc-silicate replacement may 

have reached a peak slightly later than 

hornfelsing) . 
Chloritization and chlorite fracture-filling 

of calc-silicate rocks. 

Mineralization by hydrothermal fluids 

depositing pyrite, sphalerite, chalcopyrite, 

cassiterite?, arsenopyrite and galena. 

ASSAY DATA 

Grab samples taken for assay by Gray were apparently 

gathered from separated mineralized localities in calc- 

silicate quartzites. Although selected samples were not 

taken during the current project, it is believed possible 

that high assays could be obtained from any number of 

outcrop and talus locations within units 2a and 2b. Because 

mineralization is erratic and unevenly distributed strati- 

graphically, however, samples .taken to represent strati- 



graphic  i n t e r v a l s  of s e v e r a l  f e e t  i n v a r i a b l y  d e c l i n e  t o  

extremely low values .  I t  i s  unfor tunate  t h a t  t h i s  

phenomenon i s  no t  v i s u a l l y  apparent  and t h a t  thorough 

sampling i s  requi red  t o  e s t a b l i s h  grade f o r  s i z e a b l e  

rock volumes. 

A t o t a l  of 4 1  samples were taken f o r  assay from t r u e  

s t r a t i g r a p h i c  th ickness  i n t e r v a l s  a t  s e p a r a t e  l o c a t i o n s  

i n  c a l c - s i l i c a t e  q u a r t z i t e  outcrop (Figure 4 ) .  Eighteen 

l o c a t i o n s  were continuous ch ip  sampled and r e p r e s e n t  a 

t o t a l  aggregate of 1301/2 s t r a t i g r a p h i c  f e e t ,  18 l o c a t i o n s  

w e r e  ch ip  sampled a t  s ix- inch i n t e r v a l s  and r e p r e s e n t  a 
t o t a l  aggregate of 74l/2 s t r a t i g r a p h i c  f e e t  and f i v e  

l o c a t i o n s  were random c h i p  sampled and r e p r e s e n t  an 

aggregate  of 300 s t r a t i g r a p h i c  f e e t  ( see  accompanying 

t a b l e s )  . 
An a r i t h m e t i c  average of t h e  4 1  assays  i s  a s  follows: 

Au-Tr., Ag-Tr., Cu-O.Ol%, Pb-Tr., Zn-O.ll%, Sn-0.050%, 

W03-Tr. Rock-chip geochemical va lues  average lower than 
i 

assay  r e s u l t s .  

GEOCHEMICAL SURVEYS 

Geochemical samples were c o l l e c t e d  from upper B- 

horizon s o i l  a t  s t a t i o n s  spaced 200 f e e t  a p a r t  on 400 

foot-spaced l i n e s  on a 4000' x 7000' g r i d  i n  t h e  F.M. 

Creek a r e a  (Figure 5 ) .  Samples were taken by mattock, 

placed i n  K r a f t  s o i l  envelopes and d r i e d  i n  t h e  open a i r .  

Analyses were made of t h e  -80 mesh f r a c t i o n  with 

d i g e s t i o n  i n  h o t  aqua region  by atomic absorpt ion  technique 

a t  Bondar, Clegg & Co., Whitehorse, Y.T. Values were 

r epor ted  i n  p a r t s  pe r  m i l l i o n  f o r  Cu, Pb, Zn, Sn, W ,  Au 

and Ag. Thirty-one g r i d  s t a t i o n s  spaced 400 o r  more f e e t  

a p a r t  i n  a r e a s  l ack ing  outcrop 'were sampled f o r  rock-chip 
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1500 PEMBERTON AVENUE, NORTH VANCOUVER, B.C. 
PHONE: 988-5315 TELEX: 04-54554 

/- CERTIFICATE OF ASSAY WE! 

TO ..Qu.i.n.t ana ... Mine.r.als ...C u p  .....................;....................................... Report  #A 42-13 
1215 - 555 B u r r a r d  ........................................................................................................................... July 20, 1972 

Vancouyer 1 B.C. ....................................... .............................................. ............................... L .. 

.. 3 hcreba ttrtif! that the following are the results of asrqyr made by us upon the herein derribed Rock ........................ L # samples. - 

MARKED GOLD SILVER Cu Pb Z n Mo Sn W TOTAL VALUE 

Value Ourlces PER TON 
oer Ton per Ton Percent Plrcent Percent Percent Percent Percent Percent (2000 LBS.) 

1 I 

A1.5 - 3' - 5' NI L NIL 0.02 LO.01 0.08 LO.0 
A1.5 - 5.5' -11' NIL NIL 0.01 LO.01 0.59 LO.0 9 
A3 - 2' Tr. Tr. 0.02 L0.01 0.13 L0.0 
A3 - 2'-4.5' 6 

Tr. Tr. 0.01 L0.01 0.05 L0.0 I? . A3-31-2891t p - ,  Tr . Tr. 0.03 L0.01 0.13 L0.0 M 

.A5 5'-8' Tr. Tr. 0.02 L0.01 0.04 L0.003 0.03 
1 

A7 4-7.5 Tr. 0.10 0.02 L0.01 0.03 LO.002 0.06 m.05 
A7 7.5-12.5 Tr. Tr . 0.02 L0.01 0.07 LO.003 0.06 M.05 p~7/ i4 '  . 
A7 12.5-14 Tr. Tr. LO.00 
A805 -2.5' Tr. Tr. d 

A8.5 - 2.5 -6.5 Tr. Tr. 
A8.5 - 6.5' -11' Tr. Tr. 

I I I J . 
All-5' Tr. Tr. 0.02 L0.01 0.56 LO.OO$ 0.04 m.05 \A'I/s' 
Al3-5'! Tr. Tr. 0.02 0.01 0.14 L0.001 0.08 LO005 ~ A I ~ / S '  

B Tr. Tr, 0.01 ~0.01 0.11 ~0.003 0.12 ~0.02 1 

Q\ 
Gold & Silver values reported on these sheets . N0-m 

. 
have not been adjusted to compensate loses and J. German 

.Rejects retained two weeks gains inherent in  fire assay methods. 
Pulps retained three months 
unless otherwise arranged. Gold calculated at f ........................... p r  ounce ........... . . . . . . . . . . . . . . . . . .  

- 
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1500 PEMBERTON AVENUE, NORTH VANCOUVER, B.C. 
PHONE: 988-5315 TELEX: 04-54554 

N-: C o f i ~ l f i ~ o u s  C h t P ~ f m  
CERTlFlCATE OF ASSAY T A L ~  we- TRUE 

S T O * T ( ~ ~ ~  fwtU*SS 

TO .... C&yde. ..L.. ..h.i..t;.h ............................... ... ............ ...- - .......... Report #A 42-27 SWFJ 

4 Quintana Base Camp ...winta Nf lT.e. TC1l hrp ..............................---................. 
Dotot August 5, 1972 

... skr4p~U LOCAW 0d . 
11 Bental l  Centre * \ ~ 6 €  ABQ'J~ SPAR C @ .  

...van,,ouVer .&. ..B,Co .. -....... .. ---" ...... --..".".................. AND p.~ohfG En. CrZ. 

3 h ~ f e b ~  ct?ftifg that the following are the results of assays made by us upon the herein described n Rock samples. 

MARKED I GOLD SILVER 
b 

Percent Percent Percent T J'@& 
Percent 

TOTAL VALUE 
PER TON 
(2000 LBS.) Ounces 

per Ton 

Tr. 
Tr. 
Tr. 
Tr. 
0,005 

Ounces 
per Ton Percent Percent Percent 

Tr , 
Tr. 
Tr. 
Tr . 
Tr . 
Tr. 
'l'r . 
Tr. 
Tr. 
Tr. 

Tr . 
Tr. 
Tr. 
Tr. 
Tr. 

Tr. 
Tr. 
Tr. 
Tr. 

I 
PAdoon ( 
THrbY €6 

A W T C  
F S T  OF 

W k L  AT 
sobo=n 
T 0 r A L  1 
M our 

5064 Tr. 
5076h1 OeOO? 

Tr. 
Tr. 
e ,003 

0,005 
Tr. 
Tr. 

I Gold & Silver values reported on these sheets 
NOTE: have not been adjusted to compensate loses and 

Rejects retained two weeks gains inherent in fire assay methods. 
Pubs retained three months 
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geochemistry. At each station five samples of calc- 

silicate quartzite were collected and analyzed by the 

above methods. Values are shown on Figure 5. 

Topography over the grid area is moderately to 

steeply sloping and soil is generally sparse. B-horizon 

soil is light brown in color, clayey and lies beneath a 

thin A-horizon of moss, lichen and heather. Talus slopes 

cove* a part of the grid and soil may be found only in 
I 

gaps between rocks on these slopes. Run-off is rapid 

into, steep gradient streams. 

Frequency distribution plots of all grid values give 

two distinct populations for each metal. It is believed 

that the higher population reflects the extensive amount 

of low grade mineralization in calc-silicate quartzites. 

The following local threshold values were used: Cu-150ppm, 

Pb-100ppm, Zn-1000ppm. Highest values are as follows: 

Cu-350ppm, Pb-310ppm, Zn-2750ppm. 

Copper and zinc values were contoured (Figure 6). 

Two broad and one narrdw zinc anomaly indicate the broad 

extent of zinc mineralization in host units. One broad 

and six smaller copper anomalies suggest the more erratic 

and uneven distribution of copper. Lead highs closely 

correspond with Zn and Cu anomalies. In some cases, such 

as the smaller Cu highs to the south and east of the cont- 

oured areas, anomalies probably reflect vein mineralization. 

The close correspondence of geochemical anomalies with 

exposed and sampled mineralization within host units of 

mapped distribution suggests that new near surface targets 

outside of known mineralized areas are probably not existent 

within the grid area. 



GROUND MAGNETIC SURVEY 

Ground magnetic readings  were taken a t  200 f o o t  

s t a t i o n s  on l i n e s  spaced 400 f e e t  a p a r t  over  a  4000' x  

7000' g r i d  e s t a b l i s h e d  i n  t h e  F . M .  Creek a r e a  (Figure 7 )  . 
Instrument used was a  Model M.F.-1, f l u x g a t e  magnetometer 

manufactured and rented  from S c i n t r e x  Ltd. ,  Toronto. A l l  

readings  were co r rec ted  f o r  d i u r n a l  and survey v a r i a t i o n s .  

Base s t a t i o n  used was 0 ,  0  on t h e  g r i d .  A l l  l i n e s  were 

looped and cor rec ted  t o  t h e  east-west  base l i n e  va lues .  

A range switch s e t t i n g  of 30K was used throughout t h e  

survey. 

Magnetic va lues  show only  s l i g h t  v a r i a t i o n s  over  t h e  

g r i d .  A negat ive  anomaly of low p r o f i l e  may be contoured. 

The anomaly does n o t  show a d e f i n i t i v e  r e l a t i o n  t o  geologic  

f ea tu res :  t h e  nor thern  por t ioh  o v e r l i e s  Lower S c h i s t  ca lc -  

s i l i c a t e  q u a r t z i t e s  and t h e  southern p o r t i o n  l i e s  ac ross  

t h e  Ted t h r u s t  over  G r i t  d i v i s i o n  rocks.  The anomaly i s  

n o t  be l ieved t o  have a  s i g n i f i c a n t  r e l a t i o n  t o  minera l i za t ion .  

The negat ive  anomaly corresponds c l o s e l y  with a mild 

aeromagnetic low of about 100 gammas recorded on G.S.C. 

Aeromagnetic S e r i e s  s h e e t  115P. 

CONCLUSIONS AND RECOMMENDATIONS 

I n t e r e s t  i n  t h e  Ted group o r i g i n a t e d  wi th  t h e  r ecogn i t ion  

t h a t  a  p o t e n t i a l l y  l a r g e  open-pit  tonnage of c a l c - s i l i c a t e  

rock ca r ry ing  va lues  i n  one o r  more of Au, Ag, Cut Pb, Zn and ;  

Sn e x i s t e d  i n  t h e  F.M. Creek a rea .  P o s s i b i l i t i e s  f o r  low 

grade o r e  w e r e  i nd ica ted  by assays  from a  number of  grab  

samples taken over  a  l a r g e  p a r t  of  t h e  a rea .  

Current  work was undertaken i n  an e f f o r t  t o  accura te ly  



map calc-silicate bearing host units, to map the entire 

Ted property in order that favourable stratigraphic units 

could be traced through the area, to thoroughly sample 

mineralized exposures and float and to conduct geochemical 

soil and rock-chip and ground magnetic surveys over a grid 

covering mineralized areas. Mineralized quartz veins 

were not studied. 

Results indicate that although a large volume of 

mineralized rock may be outlined in the F.M. Creek area, 

careful sampling of true stratigraphic thickness intervals 

from 36 separate exposures taken to represent an aggregate 

sampled interval of 205 feet, establish that values in all 

metals are low and beyond economic consideration. 

Calc-silicate host units were traced to the east and 

north of F.M. Creek where they were observed in several 

exposures lying west of the Ted stock. Minor mineralization 

was noted in these rocks in the cirque wall at the head of 

Shari Creek; five random chip samples taken to represent 

300 true stratigraphic feet in this area also returned low 

values in all metals. 

Calc-silicate rocks along Karen Creek carry minor 

Cu-Zn mineralization of inferior visual grade to those 

sampled in the F.M. Creek and Shari Creek areas and samples 

for assay were not taken. Quartzitic rocks between the Ted 

and Boulder Creek stocks are correlatible with calc-silicate 

bearing units but these beds,are only mildly replaced by a 

calc-silicate assemblage and are generally unmineralized. 

Geochemical soil and rock-chip results reflect known 

mineralization but do not provide new targets. Ground 

magnetic results show a low profile negative anomaly which 

corresponds to a similar low intensity aeromagnetic depression; 

magnetic results are not readily interpreted but suggest no 

favourable targets. 
I 



Perhaps it should be mentioned that a stratigraphic 

thickness of only about 300 feet is exposed in the F.M. 

Creek area and that the base of the mineralized units does 

not crop out. If further work were considered, the 

potential of lower stratigraphic levels should be tested. 

It is concluded that a thorough surface evaluation of 

the large tonnage low-grade potential of the Ted property 

has been completed and that results are not sufficiently 

encouraging to warrant further work. If further work were 

to be considered it is recommended that diamond drilling 

be conducted from set-ups on calc-silicate unit 2b south of 

F.M. Creek and close to the Ted thrust. 

September, 1972 

CLYD$ L. SMITH 
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APPENDIX I 

PERSONNEL 

Clyde L. Smith, project manager, employed 

July 1 - August 21, 1972; salary 

$100.00 per day 

Jay Fairbank, magnetometer operator, employed 

July 1 - August 12, 1972; salary 

$700.00/month 

Robert W. Smith, geochemical sampler, employed 

July 1 - August 12, 1972; salary 

$600.00/month. 



SALARIES 

Clyde L .  Smith 

Robert W .  Smith 

Jay Fairbanks 
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APPENDIX I11 

QUALIFICATIONS 

I ,  Clyde L. Smith o f  Gal iano I s l a n d  i n  t h e  
Province o f  B r i t i s h  Columbia hereby c e r t i f y  t h a t :  

1. I am a g e o l o g i s t  w i th  o f f i c e s  a t  R.R. #1 
Blu f f  Road, Gal iano I s l a n d ,  B.C. 

2 .  I am a g radua te  of t h e  U n i v e r s i t y  o f  Idaho,  
Ph.D., 1966; t h e  U n i v e r s i t y  o f  B r i t i s h  Columbia, 
M.Sc., 1962; Ca r l e ton  Col lege ,  B.A., 1959. 

3. I am a member of t h e  P r o f e s s i o n a l  Engineers  of  
B r i t i s h  Columbia. 

4 .  I have no d i r e c t  i n t e r e s t  o r  i n d i r e c t  i n t e r e s t  
i n  e i t h e r  t h e  p r o p e r t y  o r  s e c u r i t i e s  of  t h e  owners 
o f  t h e  p r o p e r t y ,  no r  do  I e x p e c t  t o  r e c e i v e  any 
such i n t e r e s t .  

5.  Thi s  r e p o r t  i s  based on f i e l d  examinat ions  by 
t h e  w r i t e r  d u r i n g  t h e  p e r i o d  J u l y  1 - August 5, 
1972. 

Dated a t  Vancouver, B r i t i s h  Columbia 

August 1 8 ,  1972 

Clyde L. Smith,  Ph.D., P.Eng. 
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