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I SUMMARY 

Crews employed by Hecla Operating Company examined 

claims of t h e  In #53 Claim Group dur ing September and October, 1971, 

and Ju ly  1972. During Ju ly  and August, 1972, 2.75 l i n e  mi les  of in- 

duced p o l a r i z a t i o n  and r e s i s t i v i t y  survey was completed on p a r t  of 

t h e  c la im group by McPhar Geophysics Limited. This survey i s  discussed 

i n  a geophysical r epor t  which forms p a r t  of t h i s  r e p o r t ,  b u t  which i s  

f i l e d  under separa te  cover a s  Appendix B. 

The In  453 Group'claims a r e  under la in  by a complex of 

d i o r i t e  and andes i t e  intruded by g r a n i t i c  and quar t z  monzonitic 

rocks. Limestone and r h y o l i t e  outcrop i n  t h e  southeas tern  p a r t  of 

the  claim area .  

I1 INTRODUCTION ' 

The I n  #53 Group claims a r e  l i s t e d  i n  Appendix A. They 

were recorded on August 5 and 6, 1971 and were geo log ica l ly  mapped 

during September and October, 1971. During J u l y  1972 a d d i t i o n a l  

f i e l d  work was appl ied  t o  these  claims. Two g r i d  l i n e s ,  Line 1500s 

and Line 7000S, were extended from t h e  ad jo in ing  "Windy Lake" g r i d  

a c r o s s  t h e  I n  #53 claim group and were subjec ted  t o  induced po la r i -  

z a t i o n  survey i n  the  period J u l y  25 t o  August 6, 1972. 

The I n  #53 Group claims (See f i g u r e  H72-1 and H72-2) 

l ie  immediately southeas t  of a small lake, l o c a l l y  r e f e r r e d  t o  

"Johnnie Lake", s i t u a t e d  5 m i l e s  northwest of Mess Lake and 2 m i l e s  

west of t h e  confluence of Raspberry and Mess Creeks. The t e r r a i n  is 

mostly f l a t  o r  gen t ly  r o l l i n g ,  wi th  a cover of jack p ine  and a l d e r  t r e e s .  

I n  p a r t  t h e  ground i s  marshy. Elevat ions  are from 2800 t o  3000 f e e t  above 

sea l eve l .  

Access t o  the  c la im group w a s  by h e l i c o p t e r  from t h e  

~ e c l a  Operating Company camp a t  Schaf t  Creek, which is 12 m i l e s  t o  

t h e  south. During t h e  1972 f i e l d  work, a f l y  camp was e s t a b l i s h e d  



NCRTHWESTERN 8RITISIt COLUMBIA . . ' 

Z in& = 30 miles 





c lose  t o  the  claim block t o  accommodate t h e  survey crews. 

I11 FIELD WORK 

The 1971 f i e l d  work by Hecla Operating Company on t h e  

In #53 Group claims consis ted  of a number of geo log ica l  mapping 

t r a v e r s e s  by Harold Linder, Ph. D. P.Eng., James Mackie, P.Eng., and 

Erik Ostensoe, geologists .  An enlarged photomosaic on s c a l e  1" = 

1,000 f e e t ,  prepared by Mc~lhanney ~ n g i n e e r i n g  Ltd., was used f o r  

cont ro l .  Due t o  a general  lack ,of outcroppings elsewhere, p a r t i c u l a r  . 

a t t e n t i o n  was d i rec ted  t o  stream channels and rock b l u f f s .  F i e l d  , ,  

observat ions  were p l o t t e d  on s c a l e  1" = 1,000 f e e t  (See f i g u r e  H72-3 ) . 
The 1972 work was under t h e  f i e l d  d i r e c t i o n  of 

Gordon House a ~ d  Ed Kruchkowski, geo log i s t s .  Grid l i n e s  1500s and 

7000s were c u t  by Don B a r t e l l  and Chuck Beaulieu, l i n e c u t t e r s .  The 

induced po la r i za t ion  survey was conducted by a McPhar Geophysics Ltd. 

crew under t h e  f i e l d  d i rec t ion  of Alex Walcer and S c o t t  Dunbar. I n  

t h e  In  claims a rea  the  survey was c a r r i e d  out  i n  r o u t i n e  fashion us ing  

a McPhar frequency-type system over 6.29 l i n e  mi les  of which 2.75 

l i n e  mi les  was d i r e c t l y  on claims of t h e  In  #53 group. The purpose 

was t o  supplement geologica l  f i e l d  da ta  a s  an a i d  t o  eva lua t ing  t h e  

In  #53 group claims. Apparent r e s i s t i v i t i e s  were a l s o  determined by 

McPhar and these  r e s u l t s  a r e  r epor ted  toge the r  with t h e  induced po la r i -  

z a t i o n  survey r e s u l t s .  

The McPhar Geophysics Ltd. r e p o r t  is  submitted under 

separa te  cover i n  Appendix B. The r e p o r t  inc ludes  a d e t a i l e d  d i scuss ion  

of t h e  theory,  method of f i e l d  opera t ion  and p r e s e n t a t i o n  of da ta .  

I V  GENERAL GEOLOGY 

The a rea  northwest of Mess Lake is  under la in  by vo lcan ic  

and i n t r u s i v e  rocks thought t o  be of Mesozoic age. S t r u c t u r a l l y  t h e  

a r e a  l i e s  on and immediately e a s t  of t h e  e a s t  s i d e  of t h e  Coast 

Mountains. with reference  t o  t h e  genera l  Mess Creek a r e a ,  J. 6. Souther 

( reference  : Souther, 1971, Telegraph Creek Map Area, B. C., page 21) 



0 s t a t e s  t h a t  - 
"The Tr iass ic  and lower t o  middle J u r a s s i c  t e r r a i n  
i s  broken i n t o  a mosaic of f a u l t  bounded blocks be- 
tween which the re  is  l i t t l e  s t r u c t u r a l  con t inu i ty .  
The s t r u c t u r a l  s t y l e  of any given block i s  deter-  
mined l a rge ly  by the  competency of t h e  rocks wi th in  
it." 

Regional geological  work by Hecla employees suppor ts  

t h e  concept t h a t  Mess Creek Valley and the  " S t a r t  Lake - Skeeter  

Lake ValleyI1 a few miles south of t h e  sub jec t  a rea ,  a r e  occupied by - 
major f a u l t s .  The area  w e s t  of Mess Creek w a s  apparent ly  u p l i f t e d  

and eroded i n  post-Early Ter t i a ry  time but  i n  genera l  escaped b u r i a l  . 

by volcanic flows of t h e  Spectrum Range and Mount Edziza T e r t i a r y  

and Recent volcanic events. 

V GEOLOGY OF THE I N  #53 CLAIM GROUP 

Reconnaissance mapping of t h e  In  #53 Group claims 

was l imi ted  by the  small amount of bed rock exposed. With t h e  

exception of the  southeasternmost corner of t h e  claim block, t h e  

a rea  is  predominently quar tz  monzonite, andes i t e  and d i o r i t e  i n t i m a t e l y  

mixed. I n  t h e  southeast ,  i n  p a r t i c u l a r  on t h e  I n  #I33 and In  #135 

claims,  coarse grained r e c r y s t a l i z e d  limestone and quar tz  porphyry 

r h y o l i t e  occur. Unconsolidated depos i t s  of g l a c i a l  and f l u v i a l  

ma te r i a l  a r e  widespread throughout t h e  area .  

The s t r u c t u r a l  geology of t h e  I n  #53 c la im group is 

poorly known. A few recorded a t t i t u d e s  i n d i c a t e  t h a t  a n o r t h e a s t e r l y  

component i s  dominant i n  the  southeastern p a r t  of t h e  area .  F l a t  

ly ing remnants of a limestone u n i t  s i m i l a r  t o  t h a t  mapped on I n  #I33 

claim a r e  known t o  outcrop north and nor theas t  of ~ o h n n i e  Lake, where 

it appears t o  o v e r l i e  and thus be younger than t h e  a n d e s i t e  member. 

A northwesterly s t r i k i n g  shearing (N75OW, 90') was noted i n  t h e  creek 

canyon on I n  #78 claim. A s t rong shear zoned wi th  a t t i t u d e  ~10W/90O was 

noted near  the  In  # lo1  - In  #lo2 claim loca t ion  l i n e ,  Expressions 

of t h e  Mess Creek f a u l t  (reference:  Souther, 1971) o r  secondary 

s t r u c t u r e s  r e l a t e d  the re to  were no t  recognized. 



Coarse t o  medium grained quartz monzonite outcrops i n  

the  west cen t r a l  portion of the claim group. It is  typ i ca l l y  a 

massive red rock but white and pink phases were mapped elsewhere i n  

the  region. Variabi l i ty  of colour and grain  s i ze  occur and may be 

functions of the  amount of ass imi l ia t ion  of country rock t h a t  has  

occurred. A f i ne r  grained more fo l i a t ed  in t rus ive  rock approximating 

d i o r i t e  occurs with, or a t  l e a s t  i n  c lose  spac ia l  re la t ionsh ip  with, 

the  quartz monzonite and it i n  turn exhib i t s  gradation t o  andesite.  

I t  i s  not apparent whether the d i o r i t e  is a marginal, o r  contact ,  

phase of ass imila t ion between tGe quartz monzonite of Hickman Batholi th 

and the  green andesite formation. 

The andesite i s  widespread i n  the  Schaft Creek - Mess Creek 

area. Its texture  var ies  from very f i n e  t o  medium grained. Flows, 

t u f f  and tu f f  breccia horizons have been recognized within the  un i t  

and, i n  adjoining areas,  tu f f  is  a prominent component. Q l lo r i t i z a t i on  

w i t h  some epidot izat ion is  pervasive, r e f l e c t i n g  a dominant greenschis t  

f a c i e s  of metamorphism. Magnetite content is uniformly about 2%. 

The limestone u n i t  i s  typ i ca l l y  a white t o  ivory coloured 

coarse c rys t a l l i ne  rock t h a t  weathers t o  a gray and gray-blue surface 

colour. The rock i s  apparently r e s i s t a n t  both t o  weathering and physical  
I 

a t t ack  a s  it forms b luf f s  and, elsewhere i n  the  region, i s  frequent ly  

found a s  i so l a t ed  patches on the  tops of g lac ia ted  r idges .  

Only one outcrop of rhyo l i t e  was noted i n  the  In  #53 

claim group but the un i t  i s  abundantly represented nearby. Typically, 

it is  buff coloured but occasionally i s  l i g h t  green. Pyr i te  i s  usual ly  

present. Textures vary from cher ty  t o  porphyrit ic.  The l a t t e r  phase 

is pa r t i cu l a r ly  abundant and is  characterized by angular equidimensional 

llglassyll quartz fragments. 

Dark gray hornblende andesi te  occurs as a dike on In  #I32 

claims. 

Sulfide mineralization, mostly i n  the  form of '  pyr i te ,  

i s  present i n  the  quartz monzonite, d i o r i t e ,  andesi te ,  and rhyo l i t e  

uni ts .  Chalcopyrite is  uncommon and general ly  occurs a s  very f i n e  specks. 



A few narrow v e i n l e t s  of chalcopyr i te  were r epor ted  by prospectors .  

Minor s p e c u l a r i t e  and magnetite minera l iza t ion  i s  p resen t  i n  t h e  

a n d e s i t e  and d i o r i t e  un i t s .  

VI INDUCED POLARIZATION AND RESISTIVITY SURVEY 

Report on the  Induced Po la r i za t ion  and R e s i s t i v i t y  

Survey on t h e  In claim groups by P. Hallof and M. Goudie forms 

Appendix B of t h i s  repor t .  

Two widely separgted l i n e s ,  1500s and 7000S, were 

surveyed. Only p a r t s  of the  l i n e s  were on claims of t h e  In  #53 group. : ' 

Both metal f a c t o r  and frequency e f f e c t  anomalies were 

i n d i c a t e d  on Line 1500s. Small amounts of p y r i t e  noted i n  t h e  canyon 

of t h e  nor theas te r ly  flowing stream t h a t  c rosses  Line 1500s a t  57AE, 

i f  p e r s i s t e n t  throughout t h e  andes i t e  u n i t  may be respons ib le  f o r  

s c a t t e r e d  weak frequency e f f e c t  anomalies from 40AE t o  77AE. 

On Line 7000s a d e f i n i t e  t o  probable r e s i s t i v i t y  and 

frequency e f f e c t  anomaly extends almost continuously from 22E t o  40E 

a d i s t ance  of 1800 f e e t .  A s  t h i s  anomaly occurs i n  an a r e a  of no 

geologica l  information, a d d i t i o n a l  f i e l d  work inc luding both  magnetic 

and induced po la r i za t ion  surveys w i l l  l i k e l y  be required .  

A s imi la r  anomalous a r e a  extending eastward from 94E 

on Line 7000s can proba6ly be r e l a t e d  t o  a s u l f i d e  bear ing  r h y o l i t e  

formation t h a t  outcrops about one m i l e  south  of t h e  surveyed a rea .  

D r i l l i n g  and a d d i t i o n a l  geophysical  work were recommended 

by t h e  cont rac tors .  

V I I  CONCLUSIONS 

Geological mapping supplemented by induced p o l a r i z a t i o n  

and r e s i s t i v i t y  surveys has  adequately covered t h e  I n  #53 Group claims 

i n  prel iminary reconnaissance fashion.  A s c a r c i t y  of outcrops  severe ly  

l i m i t s  t h e  c o r r e l a t i o n  between the  two types  of  surveys. Geochemical 

and magnetic surveys of t h e  c la im group are recommended, With t h e  



exception of the southeastern corner of the group where the potent ia l  

appears qui te  limited, the area i s  moderately a t t r ac t ive  a s  a  potent ia l  

host for  mineral deposits of the Liard Copper type. 
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A P P E N D I X  A 

I N  #53 GROUP CLAIMS 

N a m e  - Date of R e c o r d  R e c o r d  No .  

I n  # 53 M.C. 

5 5 

5 7 

August 5 ,  1971 
I t  



Name 

I n  #I27 M.C. 

128 

12 9 

130 

13 1 

13 2 

13 3 

134 

13 5 

13 6 

'IN #53 GROUP CLAIMS 

( C o n t i n u e d )  

Date of R e c o r d  

A u g u s t  6, 1971 

R e c o r d  No. 

53235 



APPENDIX B 

Induced Po la r i za t ion  and ~ e s i s t i v i t y  survey by P. Hallof ,  

Ph.D., P.Eng., and Marion A. Goudie, B.Sc. 

b 

See accompanying repor t  by McPhar Geophysics Ltd. 



APPENDIX C STATEMENT OF COSTS 

A. SUMMARY 

F ie ld  Expenditures 

1. Wages and Sa la r ies  plus employee cos t s  and bene f i t s  $1,665.20 

2. Camp Operations - 56.5 man days a t  $10.00/man day 565.00 , 

3. Contractors'  charges - pro-rated t o  In  #53 claim 
group 1,458.92 

4. F ie ld  s ran sport at ion Costs 

Total  F ie ld  Expenditures 
- 

Of £ice  Expenditures 

1. Wages and Sa la r ies  p lus  employee c o s t s  and bene f i t s  $ 161.00 

2. Miscellaneous, d ra f t ing  and p r in t i ng  supplies,  
s ec r e t a r i a l ,  e t  a 1  25.00 

$ 186.00 

Total  Expenditures In #53 Group 

B. DETAILS OF EXPENDITURES 

Field  Expenditures 

1. Wages and Sa la r ies  (22 day month) 

J. Mackie, Sept. 26, 1971 - 1 day @ $950/mo. $ 43.00 

El. Lindor, Scpt. 26, 28, 30 (5 & Y ) ,  1971 
2% days @ $90/day 

E. Ostensoe, Sept. 28,  1971, Ju ly  18, 1972 
2 days @ $1170/mo. 

G.D. House, July 16, 23, 29, August I, 1972 
4 days @ $950/mo. 

Ed Kruchkowski, July 26-29, Ju ly  31, August 
1, 2, 1972, 7 days @ $750/mo. 240.00 

Don Bar te l l ,  July 27 - August 3, 1972, 
8 days @ $65O/mo. 236.00 

Chuck Beaulieu, July 27 - August 3, 1972 
8 days @ $650/mo. 236.00 

Bert Smulders, July 27 - August 3, 1972 
8 days @ $525/mo. 190.00 

Sub- t o t a l  Wages and Sa la r ies  



STATEMENT OF COSTS 

(Continued) 

Add 15% overhead and employee b e n e f i t s ,  
UIC, WCB, CPP, e t  a 1  

Tota l  Wages and S a l a r i e s  p l u s  employee c o s t s  
and b e n e f i t s  

2. Camp Operations 

56.5 man days (40 man &ys Hecla employees, 
16.5 man days McPhar employees) @ $lO/day 565.00 , I 

3. Geophysical Contractors Charges - In  #53 group 
por t ion  of survey only, pro-ra ted  - 

2 * 7 5  x $3,353.85 = 
6.29 miles 

4. F i e l d  Transportat ion c o s t s  - e s s e n t i a l  
he l i cop te r  se rv ice  t o  mobilize crews, 
geophysical gear and camps from 
Schaft  Creek camp t o  job s i t e : -  

B e l l  47G3B2 he l i cop te r  @ $155/hr. p l u s  $5/hr. 
surcharge f o r  e x t r a  f u e l  c o s t s  - 
~ u l y  23 - 1 hr.  50 min. 
~ u l y  24 - 1 hr. 40 min. 
~ u g .  5 - 1 hr.  05 min. 
~ u g .  6 - 2 h r .  15 min. 

TOTAL 6 h r .  50 min. I 
Pro-rated - 2*75 6 hr. 50 min.= 

6.29 
2 hr .  30 min. @ $160/hr = $400.00 

B e l l  206 he l i cop te r  @ $265/hr. I 
July 18, 1972 - t o t a l  f l y i n g  t i m e  
2 h r s .  30 min. of which 1 hr. 20 mine 
was appl icable  t o  In  claims - 
pro-rated t o  In #53 claim group - 
2*75 x 1 hr.20 min. x $265/hr = $154.00 
6.29 miles 
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STATEMENT OF COSTS 

(Continued ) 

Office ~ x p e n d i t u r e s  

1. Wages and s a l a r i e s  

E. Ostensoe, 2 days @ $1170/mo 
A 1  Craig, draftsman, 1 day @ $750/mo. 

Sub- t o t a l  

Add 15% employee c o s t s  .and b e n e f i t s  

To ta l  Wages and S a l a r i e s  p lus  employee 
c o s t s  and b e n e f i t s  

2. ~ i s c e l l a n e o u s ,  s e c r e t a r i a l ,  d r a f t i n g  
and p r i n t i n g  suppl ies  25.00 

To ta l  Office Expenditures 

To ta l  Expenditures In  #53 Group 

I hereby c e r t i f y  t h a t  t h e  above d e t a i l e d  

Statement of Costs r ep resen t s  a t r u e  and 

accura te  statement of d i r e c t  c o s t s  incur red  

i n  car ry ing out  t h e  surveys descr ibed i n  

t h e  accompanying repor t .  E & 

October 16, 1972 

L Q 
P. I. Conley, 
Vice Pres iden t  and Manager 
Hecla Mining Company of 
Canada Ltd. 
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APPENDIX D - Statement of Qua l i f i ca t ions  

The f i e l d  work f o r  t h i s  r epor t  w a s  done by J i m  Mackie, P.Eng., 

H. Linder, Ph.D., P.Eng., E. A. Ostensoe and Ed Kruchkowski, 

geologis ts .  Lines were c u t  by Don Bartel l  and Chuck Beaulieu. 

Draft ing w a s  by A 1  Craig. 

The p rofess iona l  q u a l i f i c a t i o n s  of geo log i s t s  not  p resen t ly  r e g i s t e r e d  

with t h e  Association of Professional  Engineers i n  t h e  province of 

B r i t i s h  Columbia a r e  d e t a i l e d  be low : - 
1. G. D. Fouse, B.A. ( ~ o d .  ), AMIMM, Geologist - completed 

B.A. ( ~ o d .  ) a t  Tr in i ty  College, ~ u b l i n ,   ire, i n  1961. 

Employed as a geologis t  by: ( a )  Roundtower Minerals Ltd., 

from March 1962 through June 1963 i n  I re land;  (b)  Denison 

Mines Ltd., from August through October 1963, i n  I re land;  

(c)  Ghana Geological Survey from November 1963 through 

March 1965 i n  Ghana; (d)  Newmont Mining Corporation of 

Canada Ltd. from June through August 1965, a t  Alice A r m ,  

B.C.; ( e )  Alrae Engineering Ltd. from September 1965 

through January 1970 on c o n t r a c t s  i n  B r i t i s h  Columbia, Yukon, 

N.W. T. and Saskatchewan; (f ) Hecla Operating Company from 

Apr i l  1970 through December 1971, and June through August 

1972, on p ro jec t s  i n  Yukon and a t  Schaft  Creek a rea ,  B.C.; 

(g)  a t  present  a student  (M.Sc. program) a t  Univers i ty  

of Alaska, College, Alaska. 

2. ' E. A. Ostensoe, B.Sc. (Hons. ), Member CIMM, ~ s s o c i a t i o n  of 

Exploration Geochemists, Geologist - completed B.Sc. 

Honours course a t  Universi ty of B r i t i s h  Columbia i n  1960 

and course requirements f o r  M.Sc. a t  Queen's Univers i ty  

i n  1966; employed by Newmont Mining Corporation of Canada 

Ltd., under d i rec t ion  of D r .  G.W.H. Norman, P.Eng., from 

May 1960 through ~ u g u s t  1964 as  f i e l d  geo log i s t  i n  Granduc 

Mine a rea ,  B.C., by Mount B i l l i n g s  Venture i n  southeas tern  

Yukon i n  summer 1965, by Scud Venture (Asarco) i n  I sku t  



River a rea ,  B.C. i n  sumer  1966 and by Granduc Mines, 

Limited (NPL) and Hecla Mining Company of Canada Ltd. 

from October 1966 t o  present  a s  Chief Geologist and 

Exploration Supervisor under the  d i r e c t i o n  of P.I. Conley, 

P.Eng. 

3. Ed ~ruchkowski,  B.Sc., Geologist - completed B.Sc. course 

a t  Universi ty of Alberta (Edmonton) i n  May 1972; i n  

1969, 1971 and 1972 employed by Hecla Operating Company 

i n  Schaft  Creek a rea  a s  c o r e s p l i t t e r ,  - s o i l  sampler and 

geo log i s t  respect ively  . In 1970 employed by consu l t an t  

and assigned t o  p r o j e c t s  i n  southeastern B r i t i s h  Columbia; 

a t  present  a s tudent  a t  Universi ty of Alberta (Edmonton) 

and candidate f o r  M.Sc. degree. 

Overal l  supervision of the  f i e l d  work repor ted  on he re in  was provided 

by P h i l i p  I. Conley, P.Eng., whose q u a l i f i c a t i o n s  a r e  o u t l i n e d  below: 

P h i l i p  I. Conley, P. Eng. - Granted degree of B.S. Geology 

(Universi ty of Idaho, 1943 ) ; employed by American Smelting 

& Refining Company, Wallace, Idaho and Vancouver, B.C., 

May 1946 th~ough Docember 1964, i n  posi t ions ,  sucuesaively, 

of Geological Engineer, Resident Mine Geologist,  Explorat ion 

Geologist,  Senior Geological Engineer and Chief Geologist,  

Canada and Northwestern U.S. Explorat ion Division;  employed 

by Hecla Mining Company of Canada Ltd., Vancouver, B.C. , 
December 1964 t o  present  date ,  Vice Pres ident  and Manager. 

Responsible f o r  d i rec t ion  of a l l  mineral  exp lo ra t ion  and 

development work of t h e  company i n  Canada. 





Report of 

Geological Mapping, Geochemical Soi l  Survey 

and Magnetometer Survey 

IN #I53 Claim Group, Northwest of Mess Lake, 

Liard Mining Division, Be 'C. 



TABLE O F  CONTENTS 

I SUMMARY 

I11 CLAIMS 

I V  PREVIOUS WORK 

V F I E L D  WORK - 1971 

V I  REGIONAL GEOLOGY 

V I  I GEOLOGY O F  THE I N  #I53 CLAIM GROUP 

a )  Introduction 

b )  In t rus ive  mcks 

c )  A n d e s i t e  and ~ i o r i t e  

d) B a s i c  V o l c a n i c  U n i t :  

P a g e  

1 

1 

2 

e )  L i m e s t o n e  5 I 
f )  Structural  G e o l o g y  5 I 

V I I I  GEOCHEMICAL S O I L  SURVEY 6 I 
a )  Introduction 

b) C o p p e r  

C) M o l y b d e n u m  

d) L e a d  

e )  Arsenic 7 I 
MAGNETOMETER SURVEY 

a )  Introduction 

b )  D i s c u s s i o n  of M a g n e t o m e t e r  S ~ r V e y  

CONCLUSIONS AND RECOMMENDATIONS X 

APPENDICES 

APPENDIX A I n  #I53 C l a i m  G r o u p  

APPENDIX B G e o c h e m i c a l  A n a l y s e s  1 
APPENDIX C Statement of E x p e n d i t u r e s  1 
APPENDIX D S t a t e m e n t  of Q u a l i f i c a t i o n s  

- 
ILLUSTRATIONS 

#? H-72-1 L o c a t i o n  Map follows page 1 

#5 H-72-2b C l a i m  Map f o l l o w s  page 2 

#& H-72-3 G e o l o g y  M a p  I n  Pocket 



TABLE OF CONTENTS 
(Continued1 

ILLUSTRATIONS (cont ' d] 

1# 7 H-72-4 Copper i n  S o i l s  

#& H-72-5 Molybdenum i n  S o i l s  

#q H-72-6 Lead i n  S o i l s  

%\ 0 H-72-7 Arsenic i n  S o i l s  

@ \  \ H-72-8 Magnetometer Survey 

I n  Pocket 

I n  Pocket 

I n  Pocket . 

I n  Pocket 

I n  Pocket 



I SUMMARY 

Employees of Hecla Operating Company worked on the In  
#153 Group claims i n  September and October 1971. Geological 
mapping, geochemical ( so i l s )  surveys and magnetic surveys were 
completed on a gr id  of cut l i n e s  t h a t  was es tabl ished over the  
claims. The claims are  located f ive  t o  s i x  miles northwest of 
Mess Lake i n  the Stikine area of northern Br i t i sh  Columbia. 

The In  #153 Group claims a re  on the  eastern edge of  the  
Hickman Batholi th and are underlain by g ran i t i c ,  monzonitic and 
d i o r i t i c ( ? )  rocks and by tuffaceous and c rys t a l l i ne  andes i t i c  
volcanic rocks. In  par t s  of the  area  northerly-striking f a u l t s  
appear t o  control  outcrop pat terns .  - 

Minor amounts of copper su l f ide  mineralization a re  
present.  The s o i l  geochemistry coverage i s  in su f f i c i en t  t o  be 
a r e l i ab l e  guide t o  heavy metal content i n  bedrock. Magnetic 
pat terns  can be correlated with geology. 

I1 INTRODUCTION 

This Summary Report describes the  work done during the  
1971 f i e l d  season following s taking of claims of the  I n  #153 Group. 
These claims are  located on a plateau-like surface immediately 
e a s t  of Schaft Creek and w e s t  of  a small lake,  l oca l ly  known as 
"Johnnie Lake". The settlement of Telegraph Creek is 25 miles 
north and the Schaft Creek exploration camp of Hecla Operating 
Company is 14 miles south. The Coordinates of the  claim area 
are  57'30'N la t i tude  and 131°00'W longitude and it appears on 
NTS Map Sheet 104G, Telegraph Creek (f igure  H-72-1). 

Access t o  the property was by hel icopters  belonging t o  
Vancouver Island Helicopters Ltd. based a t  Schaft Creek camp. 
Personnel and supplies were routed v i a  Schaft Creek qamp which was 
serviced regularly by a i r c r a f t  from Terrace and Smithers. Daily 
radio telephone contact was maintained with Schaft Creek camp using 
a Spilsbury and Tindall SBX-10 transceiver.  

Elevations i n  the  area mapped range from 3,000' above 
sea l eve l  i n  the lakes and swamp areas t o  3,800' E l .  on the g l ac i a l l y  
rounded knolls. Two miles south of the claim block the  ridge be- 
tween Mess Lake and Skeeter Lake val ley rises t o  over 6,000' E l .  
The knol ls  and h i l l s  are s teep  s ided,  whereas the  lower areas  a r e  
generally f l a t  and swampy with development of tussocks of clump 
grass i n  muskegs. 

Climactically, the  area  lies between the  heavy precipi-  
t a t i o n  zone of the  coastal  mountains and the r a i n  shadow.zone o f  
the  dry in t e r io r .  Summers a r e  warm to hot, and the winters are 

0 cold with snowfall to  about f i ve  fee t .  

- 





Vegetation varies from black swamp spruce t o  jackpine and 
poplar, with alders and willow bushes i n  damper areas.  The h i l l s  
and knol ls  are  generally open with spruce, jackpine and poplar. 
The lower more swampy areas have heavy stands of black spruce with 
willow and alder. 

I11 CLAIMS 

Claims of the In #I53 claim group discussed i n  t h i s  repor t  
a r e  l i s t e d  i n  Appendix A and a re  i l l u s t r a t e d  i n  f igure  H-72-2b. 

I V  PRF,VIOUS WORK 

Pr ior  t o  1971 the e n t i r e  Mess Creek and Schaft Creek a rea  
was prospected several  t i m e ?  by self-employed prospectors and on 
behalf of various mining companies. Hecla geologists have made 
several  traverses i n  the "Johnnie Lake" a rea  i n  the  previous severa l  , 

years. During the early p a r t  of the  1971 season a Hecla prospecting 
par ty  camped a t  "Johnnie Lake" and prospected the  area. 

Following claim staking i n  mid-July 1971 a decision was 
taken t o  evaluate the  In #I53 area and i n  ear ly  September t he  pro- 
gram herein described commenced. 

V FIELD WORK - 1971 

The gr id  on the I n  #I53 claim group consisted of a picketed 
base l i n e  on bearing of 175O, 14,200 f e e t  long. Cross l i n e s  a t  
r i gh t  angles were cut  a t  1000 foot  i n t e rva l s  and extended approxi- 
mately 4,500 f ee t  t o  the west and some l i n e s  were cu t  t o  t he  e a s t  
edge of the  claim block, a dis tance varying from 1500 t o  2200 fee t .  
A t o t a l  of 73,800 f e e t  of cross l i n e  was cu t  i n  the  period 
September 10 t o  October 18, 1971. Slope correct ions  were applied 
as  necessary t o  a l l  chainages. 

During the period September 10 t o  October 18, 1971, 
geological mapping was carr ied ou t  over the  e n t i r e  I n  #153 claim 
group gr id .  A geochemical s o i l  survey and a magnetometer survey 
commenced on October 3 and were completed on October 18, 1971. 

The f i e l d  work was done by: J i m  Mackie , P .Eng. , Harold 
Linder, Ph.D., P.Eng., and Erik Ostensoe, B.Sc. geologis ts ;  David 
Colley, geological technician; Don Bar t e l l ,  Paul Dombrovski, 
Chuck Beaulieu, B i l l  Meilleur, Victor Mukans, l i necu t t e r s ;  and 
Frank Gyenis, f i e l d  ass i s tan t .  

Field work was supervised by P. I. Conley, P.Eng., Vice 
President and Manager of Hecla Mining Company of Canada, Limited 
Harold Linder, Ph.D,, P.Eng. i n  his  capacity as consultant t o  Hecla, 





recommended the program of f i e l d  work and ass i s ted  i n  i t s  completion. 
This report  was assembled from various sources, including f i e l d  notes,  
i n t e r  o f f i ce  memoranda and preliminary reports.  F ina l  t e x t  was or- 
ganized by E r i k  Ostensoe. Maps were prepared by C. L. Cory. 

V I  REGIONAL GEOLOGY 

The regional geological s e t t i n g  of  the  Mess Creek - Schaft  
Creek area is discussed by Souther (1971-1, page 10 and 1971-2 page 
4 ) .  B r i e f l y ~ t a t e d ~ h e p l a c e s  the  a r e a i n  a t r i a n g l e  f o r m e d b y t h e  
south edge of the  Stikine Arch, the e a s t  s ide  of the  Coast Crystal- 
l i n e  Bel t  and the northwest s ide  of t he  Bowser Basin. Grani t ic  
rocks of the Coast Crystall ine Belt  "exhib i t  a long complex h is tory  
of emplacement, extending from ear ly  Mesozoic t o  Ter t iary t ime ' ' .  
The Hickman Batholith, a major element i n  the  area under discussion,  

' 

is  dated by Souther (1971-2, page 9) a s  l a t e s t  T r i a s s i c  t o  e a r l i e s t  . 
Jurass ic  age. Sutherland Brown (p.49) gives it a Tr iass ic  age. . . 
Souther and Armstrong (p.172) i l l u s t r a t e  a number of north-striking 
f au l t s  along the northwest r i m  of Bowser Basin. The following , 

comment, (Southerr 1971-2, p. 21) is pa r t i cu l a r ly  ap t  with respect  
t o  the Mess Creek - Schaft Creek area: 

"The Triass ic  and Lower t o  Middle Ju ra s s i c  t e r r a i n  i s  
broken i n t o  a m s a i c  o f  fault-bounded blocks between 
which there is l i t t l e  s t ruc tu ra l  continuity.  The s t ruc-  
t u r a l  s t y l e  of any given block i s  determined la rge ly  by 
the  competency of the rocks within it." 

Regional geological work by Hecla geologis ts  supports the  
concept t h a t  Mess Creek valley and the  "S ta r t  Lake - Skeeter Lake 
valley" a few miles south of the  subject  area,  a r e  occupied by major 
f au l t s .  The area west of Mess Creek was apparently up l i f ted  and 
eroded i n  post  Early Tert iary time but  i n  general escaped b u r i a l  by 
volcanic flows of the  Spectrum Range and M t .  Edziza Ter t ia ry  and 
Recent volcanic events. 

V I I  GEOLOGY OF THE In  #153 CLAIM GROUP 

a) Introduction 

The geology of the I n  #I53 claim group area was determined 
by mapping grid l i nes  and noting the geology of nearby outcrops. I n  
addit ion,  most of the  area between the l i n e s  was systematically 
traversed and an attempt was made t o  check on the  ground, outcrops 
noted on a e r i a l  photographs o r  spot ted from prominences. A photo- 
mosaic compiled by McElhanney Engineering Ltd. on sca l e  1 inch = 
1000 f e e t  was used t o  help maintain pos i t ion  and t o  f i e l d  p l o t  
geology. 

1 .  - 



The main rock types i n  the  area west and northwest of 
Johnnie Lake are  int rusive rocks of the  Hickman Batholi th,  mainly 
gran i te  and quartz monzonite, and various types of andesi t ic  
volcanic rocks (figure H-72-3). A small amount of recrys ta l l i zed  
limestone outcrops on I n  #191 claim. Dior i te  dykes a re  common i n  
g ran i t i c  and andesi t ic  t e r ra in .  

Epidotization, ch lo r i t i za t ion  and weakly developed felds- 
pathization are common a l t e r a t ion  e f fec t s .  Magnetite i s  abundant i n  
some areas and a common accessory mineral. Py r i t e  and chalcopyrite 
a re  present i n  small quant i t ies .  Joint ing,  shearing and fo l i a t i on  
are  present i n  v i r tua l ly  a l l  outcrops; 

b) Intrusive Rocks 

The main intrusive rocks present i n  the  In  #I53 claim 
group area are thought t o  be re la ted  t o  the Hickman Batholi th 
which occupies several hundred square miles west of Schaft Creek. 
In  the v ic in i ty  of Johnnie Lake the  g r a n i t i c  rocks a re  e i t h e r  the  
f r inges  of the main body o r  o u t l i e r s  along i t s  eas te rn  edge. A 
typ ica l  "Hickman"-type g ran i t i c  rock i n  t h a t  area  is white, pink 
o r  reddish grani te  o r  quartz mnzoni te ,  coarse grained, weakly 
fo l i a t ed ,  cut by a few fractures  healed with quar tz ,  c a l c i t e ,  
ch lo r i t e  o r  epidote and containing up t o  15% mafic minerals, horn- 
blende o r  b i o t i t e ,  t h a t  have been extensively chlor i t ized.  Sulf ides ,  
i f  present ,  are  on fractures  o r  a r e  very f ine  grained and disseminated. 
Many outcrops a re  g lac ia l ly  polished and roche moutonee i s  a common 
feature.  

c)  Andesite and Diorite 

Except i n . t h e  southwestern portion of  the  claim group, t h e  
g ran i t i c  int rusive rocks a re  intermixed with various andes i t i c  and 
d i o r i t i c  rocks. The andesite i s  correla ted with a s imi la r  u n i t  that 
i s  extensive throughout the  Schaft Creek - Mess Creek area.  I t  
var ies  i n  texture from massive and f ine  grained t o  tuffaceous and 
coarse grained. As a result of the type of mapping car r ied  ou t ,  
members within the  un i t  were not defined and consequently some 
s t ruc tu ra l  d e t a i l s  t h a t  might have been garnered w e r e ,  i n  f ac t ,  
missed. 

Textures and a l t e r a t ion  were profoundly influenced by t h e  
proximity of the  Hickman Batholi th and re la ted  in t rus ive  bodies 
and some assimilation of the  andesite by the  g r a n i t i c  rocks has 
obviously occurred. The d i o r i t e  i s  l i k e l y  i n  p a r t  a product of t h e  
l a t t e r  process. The d i o r i t e  dykes, however, frequently exh ib i t  
ch i l l ed  contacts indicat ing t h a t  they probably belong t o  a l a t e r -  
s tage,  i .e.  post-Hickman Intrusion,  event. 

- 



Weakly developed feldspathization is  pervasive i n  the  an- 
des i te .  Epidote i s  e r r a t i c  i n  occurrence but  almost invar iably is 
associated with some fractur ing act ion such a s  dyke emplacement, 
shearing or  jointing.  Chlori te is present  a s  an a l t e r a t i o n  product , . 
of the  f i ne r  grained components of t h e  andesite o r  t u f f  and 
occasionally occurs on shear planes. 

d) Basic Volcanicuni t  

A t  the  northwest end of I n  #153 Group on In  #171 and 172 
claims, a prominent knol l ,  r i s i n g  t o  about 3700 f e e t  e levat ion,  is 
comprised of f ine  grained very dark green andesite.  This u n i t  has 
been correlated,  on the  bas i s  of t ex tures  and apparent composition, 
with the  "augite porphyry basalt t '  u n i t  found i n  the  Liard Copper 
areas about 15 miles t o  the-south. The rock is non-magnetic and t h e  
matrix i s  strongly chlor i t ized.  It appears t h a t  augite(3) pheno- 
c rys t s  have been a l te red  t o  b io t i t e .  Small quan t i t i e s  of very 
f ine ly  disseminated chalcopyrite were noted i n  p a r t s  of t he  outcrops. 

e )  Limestone 

Limestone mapped on In  #191 claim is p a r t  of a l a rge  
outcrop t h a t  caps a north-str iking ridge.  The west s i de  of the  
ridge is a sharply-defined escarpment and may be a f a u l t .  Some- 
what s imi la r  limestone was located about one and one-half miles 
t o  the  southeast and the  subject  outcrop may be a f a u l t  emplaced 
remnant of a regionally occurring limestone u n i t  t h a t  is present  
i n  Skeeter Lake and Mess Creek val leys  a few miles t o  t he  south. 

Most of the  limestone is white,  coarse-grained and re- 
c rys ta l l i zed .  Cream-yellow port ions  a r e  dolomitic. The u n i t  
weathers dark grey or  blue-grey and contains interbedded dark 
grey s i l t s t o n e  layers a few millimeters thick.  Recorded a t t i t u d e s  
indicate  an overal l  northwest s t r i k e ,  i . e .  325O, and s t eep  north- 
eas te r ly  dips ,  i .e .  80°NE. 

The obvious res is tance of t he  limestone t o  physical  
weathering i n  a formerly glacia ted a a rea  i s  noteworthy. 

f )  Structural  Geology I 
On the bas i s  of rock fabr ics  and minor s t ruc tu re s ,  in- 

cluding bedding, banding, jo int ing and shearing, t he  dominant 
s t r u c t u r a l  trend i n  the I n  #I53 claim group a rea  i s  nor theaster ly .  
On the  basis  of major s t ruc tures  t h a t  a r e  t o  a g rea te r  ex ten t  in-  
ferred from topography o r  extrapolated from regional geology, a 
co-dominant northerly trend can be es tabl ished.  By what may be 
gross  s impl i f icat ion,  the s t t u c t u r a l  geology may be character ized 



as poorly defined minor d i s to r t i on  due t o  ra ther  passive emplacement 
of the  Hickman ~ a t h o l i t h  by ass imila t ion,  stoping and warping, 
followed by s t r ike-s l ip  a c t i v i t y  of t he  Mess Creek and Schaft Creek 
f au l t s  , development of oblique secondary f a u l t s  and ro t a t i on  and 
t i l t i n g  of the resu l tan t  blocks. The mechanism by which the  lime- 
stone on In #191 claim was emplaced i s  obscure. The limestone out- 
crops are  abruptly terminated by small escarpments on e a s t  and west 
s ides  and the un i t  was probably a f a u l t  " s l i ce"  down thrown i n t o  
i ts  present posit ion.  The west s i de  of t he  bas i c  volcanic u n i t  
(augite porphyry basal t?)  on In  #171 claim is s imi la r ly  formed by a " 

s teep  escarpment and a north-str iking f a u l t  may be present  i n  t h a t  
posi t ion.  

V I I I  GEOCHEMICAL SOIL SURVEY - 
a)  Introduction 

, I 

Where s o i l  conditions permitted, s o i l  samples were taken 
a t  200 foot  in te rva l s  on a l l  g r id  l i n e s  on I n  #153 Group claims. 
330 s o i l s  were analysed fo r  copper, molybdenum, lead and arsenic  
(Appendix B) . 

So i l  conditions i n  the  I n  #I53 claims a r e a , a r e  qu i t e  
var iable  as a r e s u l t  of 1) drainage, 2) d i f f e r e n t  s o i l  types - 
(a)  res idual  s o i l  (b) g l ac i a l  till (c)  alluvium and (d) swamp. 
Swamps were not sampled. The B s o i l  horizon i s  usually darkest  red 
a t  the  top and becomes l i g h t e r  red a t  depth. Gr i t ty  t ex tures  a r e  
a t t r i bu t ed  t o  metal l ic  s a l t s  i n  t he  s o i l  bu t  may a l so  i n  p a r t  
r e s u l t  from presence of p a r t l y  weathered volcanic ash. The C s o i l  
horizon i s  d i s t inc t ive ly  yellow-grey i n  color and thus was ea s i l y  
eliminated from the s o i l  samples. 

Samples were taken using standard methods. A mattock 
Gas used t o  chop through roots  and organic s o i l s  t o  expose t he  
B s o i l  horizon - a reddish brown granular textured layer  usually 
found from 4 t o  12 inches below surface.  A few ounces of B horizon 
s o i l  was placed i n  a numbered k r a f t  envelope which was a i r -dr ied 
f o r  a few days then shipped t o  Chemex Labs Ltd., North Vancouver, 
B. C. f o r  analyses. Chemex Labs L t d .  employed standard techniques 
of geochemical analysis using the  atomic absorption method f o r  
copper, molybdenum, lead,  z inc  and s i l v e r  and lead and a colorimetric 
method f o r  arsenic.  Quality control  was ensured by frequent refe- 
rence t o  known standards prepared f o r  t h e  purpose. Upon r ece ip t  a t  
the  laboratory,  samples were dried a t  80°C f o r  24 hours, then sieved 
t o  -80 mesh i n  s t a in l e s s  s t e e l  and nylon s ieves ,  A 2 t o  3 hour 
perchlor ic  acid - n i t r i c  ac id  digest ion of 0.5 grams of sample a t  
230°C was followed by d i l u t i on  with d i s t i l l e d  water t o  25 mls. 
volume. Techtron atomic absorption spectrometers and a Bausch and 
Lomb Spectronic 20 calorimeter were employed. 



More deta i led sampling has been recommended a s  well  a s  
determination of pH of s o i l s  and a program of rock chip analysis .  

b) Copper 

A cumulative percentage p l o t  of copper analyses indicated 
background of 32 ppm. Values above 90 ppm were considered anomalous. 
Figure H-72-4 on scale  1" = 400 f t .  depicts  d i s t r i bu t ion  of copper 
i n  s o i l s .  Although adequate t o  reveal  large s ca l e  anomalies the  
gr id  of l i ne s  a t  1000 foot  spacing does not.permit  meaningful con- 
touring. With the  exception of anomalous values i n  the  v i c i n i t y  o f  . 
In  #I72 claim, no s ign i f ican t  trends of copper i n  s o i l  were recog- 
n i  zed. 

- 
C) Molybdenum 

, , 

A cumulative percentage p l o t  of molybdenum analyses indi-  ' 

cated a background of 1 ppm and anomalous l e v e l  a t  4 ppm. A 
prominent zone of anomalous molybdenum i n  s o i l s ,  with values up t o  
a maximum of 55 ppm, is indicated by t h e  p l o t  of analyses: Figure H- 
72-5. It extends from the v i c in i t y  of "Duck" Lake a t  Line 40 North, 
south t o  the zero l i n e  with widths t o  1000 feet .  No unusual amounts 
of molybdenum are  associated with anomalous copper values i n  the  
v i c in i t y  of In  #I72 claim. 

Lead - 
Lead content of s o i l s  was found t o  be qu i t e  uniform, i n  

the  range of 14 t o  22 ppm. No anomalous zones were indicated by 
the  s o i l  survey and the plan was not  contoured: Figure H-72-6. 

e )  Arsenic 

Arsenic was selected f o r  analysis  a s  a possible  "pathfinder" 
o r  guide t o  base metal occurrences. Values i n  t he  range of 2 t o  7 
preva i l  throughout the  In #153 Group claims area  (Figure H-72-7) 
and the  plan was not contoured. 

I x MAGNETOMETER SURVEY 

a )  Introduction 

The In  #153 Group claims were surveyed using a McPhar 
Model M700 fluxgate-type magnetometer, s e r i a l  number 6811. Operator 
was D. Colley. A t o t a l  of 16.5 l i n e  miles of g r id  was surveyed. 

A control  s t a t i on  w a s  es tabl ished a t  t he  Long Lake camp- 
s i t e  and the  instrument was re-set  to  a constant reading each day. 
Diurnal variat ions,were a l s o  checked by repeating readings a t  c e r t a i n  



points (usually a t  the base l i n e )  several  times dai ly .  Corrections 
were applied when s ignif icant  var ia t ions  occurred. Readings were 
taken a t  100 foot in te rva ls  on gr id  l i n e s  spaced 1000 f e e t  apar t  
(f igure H-72-8). 

The absolute ear th ' s  magnetic f i e l d  a t  Long Lake control  
s t a t i on  was determined by the method described i n  the McPhar hand- 
book t h a t  accompanies the M-700 instrument. A value of  +41,500 gammas 
was obtained. 

b) Discussion of Magnetometer Survey 

Within the In  #153 claim group magnetic s u s c e p t i b i l i t i e s  
are  between -400 gammas and2800 gammas. A north-northeasterly . , 

s t r i k ing  magnetic trend was derived by contouring a t  200 gamma 
in te rva ls  (f igure H-72-8). The biased gr id ,  with readings a t  100 , , 

foot spacing on l i nes  1000 f e e t  apar t ,  undoubtedly influenced con- 
' 

touring but reasonable correla t ion with geology was achieved. 

On In #I91 claims the limestone i n  outcrop i s  defined 
by a -600 gamma contour. The basic volcanic u n i t  t h a t  occupies 
p a r t  of I n  #171 claim is s imilar ly  prominent, with readings up t o  
600 gammas i n  t e r r a in  with background from 0 t o  -200 garmas. The 
inferred f a u l t  west of t h i s  un i t  (page 6) is  suggested by the 
l i n e a r i t y  of the 0 and 200 gamma contours on In  #171 and I n  #169 
claims. 

Elsewhere i n  the a rea  g ran i t i c  t e r r a i n  has magnetic 
suscep t ib i l i t i e s  i n  the 0 t o  -200 gammas magnitude and andesi te  
is m r e  variable but generally i n  the  +200 t o  +400 gamma range. 
The significance of a magnetic gradient t raceable  on s t r i k e  
N4S0E from the southwest corner of I n  #I57 claim t o  I n  #186 claim 
west of Long Lake is not known. 

X CONCLUSIONS AND REXOMMENDATIONS 

The In  #153 Group claims have been p a r t i a l l y  invest igated 
by geological mapping, s o i l  geochemistry s tud ies  and a magnetometer 
survey. The grid of l i ne s  a t  1000 foot spacing is adequate only 
t o  permit statement of preliminary conclusions. 

The geology of the  claims is'dominated by ''acid" i n t ru s ive  
rocks. Basic volcanic rocks and limestone occur a t  the  north edge 
of the  group. 1 

I 

Anomalous values of copper i n  s o i l  occur i n  the  v i c i n i t y  
of outcroppings of the  basic volcanic uni t .  Strongly, anomalous 
amounts of molybdenum i n  s o i l  occur i n  t he  southeast  por t ion of  the 

0 



groups but are  not explained by known occurrences of molybdenite. 
I n  most of the area there is  no correla t ion between values of copper 
and molybdenum i n  s o i l s .  Nothing of value was gained from lead and 
arsenic  analyses of the  so i l s .  The magnetometer survey was useful  
and f a c i l i t a t e d  extrapolation of geological data.  

Additional grid work t o  provide coverage with l i n e s  a t  
500 foot  spacing, followed by addit ional geological mapping, pros- 
pecting,  s o i l  sampling and magnetometer surveys is  recommended. 
Soi l s  should be analysed f o r  copper and molybdenum. A s u i t e  of 
bedrock samples for  rock geochemistry s tud ies  should be collected.  
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APPENDIX A 

IN #I53 CLAIM GROUP 

N a m e  Date of Fecord Record No. 

In #153 August 5, 1971 53303 
154 11 53304 

II 53305 155 
156 IS 5 3 306 

157 SP 53307 

158 II 53308 

159 August  6, 1971 53261 
160 11 53262 
16 1 19 53263 

11 53264 , r 

162 
163 II 53265 

164 IS 53266 . 

165 91 53267 

166 01 53268 

167 19 53269 

168 IS 5 32 70 

169 VI 53271 

170 II 53272 

171 11 53273 

0 172 
'1 . 53274 

173 August  5 ,  1971 52228 
174 11 52229 

17 5 11 52230 

176 II 52231 

17 7 91 52232 

178 91 52233 

179 11 52234 

180 1) 52235 

181 11 52236 

182 11 52237 

183 PS 52238 

184 11 52239 

185 11 52240 

186 II 52241 

187 19 ' 52242 

188 90 52243 

189 1 52244 

190 ts 52245 

191 PS 52246 

19 2 I) 52247 
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DATE ANALYSED 
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St@. 2009 - 1177 W e  WStiws St., 
Vancouver, B. Ce 

9 12 BROOKSBANK AVE. 
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CANADA 
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Q l Z  BROOKSBANK AVE. 
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0 
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CERTIFICATE OF ANALYSIS CERTIFICATE NO. 16821 

TO: Hacla Bfiaing Co. of Can. Ltd. , 
Sta. 2009 - 1177 W. Haatinga S t . ,  
Vancouver, 3. C. 

ATTN: Mr. P. Copley "Shaft Cr." 

INVOICE NO. 6420 

DATE RECEIVED Oct. 21/11 
DATE ANALYSED 

Oct. 28/71 

SAMPLE NO.: 
PPM PPM PPM PPM 
Copper Molyb danum Lead Axe enic 

L-40N 10W 80 ' 2 20 3 
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r TO: 
- 

H c c l  . Ltd. ,  
Ste. 2009 - 1177 W. Hastings 
Vancouver, B. C. 

INVCJICE NO. 6430 
DATE RECEIVED Oct* 21/71 

DATE ANALYSED Oct.  29/71. 
ATTN: \ ~ d .  P . conlay "Shaft Cx. " 

ma PPX PPM PPM 
SAMPLE NO.: 

C o p ~ e r  t.io3~bdsnum Lead Arsenic 
0 , L U W  4, 14 0 18 3 

40 2 6 0 18 3 
38 3 1 0 16 3 
3 6 16 0 18 2 
a& 0 16 3 - 1 1  
32 13 1 18 2 
30 13 1 20 3 
2 8 18 0 16 2 
2 6 2 2 0 18 3 
7L( PI 0 20 7 

0 

MEMBER 
Certified by 
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APPENDIX C STATEMENT OF EXPENDITURES 

A. SUMMARY OF EXPENDITURES ' 

Field Expenditures 

1. Wages and Salar ies  plus  15% employee c o s t s  and 
benef i ts  $3,78,1.00 

2. Geochemical Analyses 1,138.50 

3. Camp Operations and Supplies 1,070.00 

4. Magnetometer Rentals 157.50 - 
Total Field Expenditures $6,147.00 

, * 

Office Expenditures 

1. Wages and Salar ies  $ 646.37 

2. Drafting Services 75.00 

3. Miscellaneous, s ec re t a r i a l ,  d ra f t ing  and p r in t i ng  
supplies 25.00 

Total  Office Expenditures $ 746.37 

Total Expenditures I N  #153 c l a i m  Group $6,893937 
P 

B. DETAILS OF EXPENDITURES 

Field  Expenditures 

1. Wages and Salar ies  (22 day month) 

J. Mackie, Sept. 27, October 1, 2, 4, 5, 7-12, 1971 
11 days @ $950/mo, $ 475.00 

H. Linder, October 6,1971 
1 day @ $9O/day 90.00 

E. Ostensoe, Sept. 18, Oct. 12, 15, 1971 
3 days @ $1170/mo, 160.00 

D. Colley, Oc t .  2, 6 (1/2 day), 8-11, 16, 18, 1971 
75 days @ $575/mo, 196,OO 

. . 



STATEMENT OF EXPENDITURES 
(Continued 

F. Gyenis, Oct. 2, 6 (1/2 day),  8-11, 16, 18, 1971 
7% days @ $20/day $ 150.00 

D. Bar te l l ,  Sept. 12-21, 26, Oct. 1, 1971 
16 days @ $600/mo 436..00 

C. Beaulieu, Sept. 12-21, 26, Oct. 1, 1971 
16 days @ $600/mo. 436.00 

W. Meilleur, Sept, 12-21, 26, Oct,  12, 1971 
27 days @,$600/mo. 736.00 

P. ~ombrovski, Sept. 12-15, 1971 
4 days @ $600/mo. 109.00 

V. Mukans, Sept. 29 -October 12, 1971 
14 days @ $800/mo. 500.00 

Sub- t o t a l  Wages and Sa la r ies  $3,288.00 

Plus 15% Employee Costs and Benefi ts  493.00 

Total  Wages and Sa la r ies  $3,781.00 

2. Geochemical Analyses 

330 s o i l  samples - preparation @ 0.20/spl. $ 66.00 - analysed f o r  copper, molybdenum 
lead an4 arsen ic  @ $3.25/spl. 1,072.50 

Total - $1,138.50 



0 
STATEMENT OF EXPENDITURES 

I (Continued ) 

Subtotal $ 562.50 

Plus 15% Employee Costs and Benefits 84.37 

Total Wages and Salaries 

2.  rafting Services 

C.L. Cory, 15 hrs. @ $5/hr. 

3. Miscellaneous, secretaria l ,  printing and 
drafting supplies 25.00 

Total Office Expenditures $ 746.37 



APPENDIX D Statement of Qualifications 

The professional qual i f icat ions  of technical  personnel engaged i n  

the work reported on herein, who a r e  not present ly  reg is te red  with 

the Association of Professional Engineers i n  the  province of 

Br i t i sh  Columbia, a re  detai led below : 

1. E. A. Ostensoe, B. Sc. (Hons. ) ,  ember CIMM, ~ s s o c i a t i o n  of 

Exploration Geochemists, Geologist - completed B. Sc. 

Honours course a t  University of Br i t i sh  Columbia i n  1960 l 
and course requirements f o r  M.Sc. a t  Queen's University . r I 
i n  1966; employed by Newmont Mining Corporation of Canada I 
Ltd., under direction of D r .  G.W.H. Norman, P.Eng., from . I 
May 1960 through August 1964 a s  f i e l d  geologis t  i n  Granduc I 
Mine area, B.C., by Mount Bi l l ings  Venture i n  southeastern I 
Yukon i n  sumer 1965, by Scud Venture (Asarco) i n  Iskut I 
River area, B.C. i n  summer 1966 and by Granduc Mines, 

Limited (NPL) and Hecla Mining Company of Canada Ltd. 

from October 1966 t o  present a s  Chief Geologist and 

Exploration Supervisor under the d i rec t ion  of P. I. Conley, 

P. Eng. 

2. David Colley, geological technician, formerly student i n  

geological engineering and applied mathematics a t  University 

of Br i t i sh  Columbia and University of Victoria;  employed 

by ~max Explorations i n  summers of 1969 through 1971 a s  

' f i e l d  a s s i s t an t  and geochemical sampler, and by Hecla 

Operating Company from September through December 1971 a s  

geochemical sampler and geophysical technician. 
' 
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I SUMMARY 

Employees of Hecla Operating Company worked on the  I n  
#I98 Group claims i n  September and October 1971. Geological 
mapping, geochemical (sor ls)  survey$ and magnetic surveys were 
completed on a gr id  of qut l i ne s  t h a t  was established over the  
claims. The claims are located f ive  t o  s i x  miles northwest of 
Mess Lake i n  the Stikine afea df northern Br i t i sh  Columbia. 

The In  #I98 Group claims a re  near the  eastern edge of 
the  Hickman Batholith and are underlain by g ran i t i c ,  monzonitic 
and d i o r i t i c ( ? )  rocks and by tuffaceous and c rys t a l l i ne  andes i t i c  
volcanic rocks. 

. . - 
Minor amounts of copper su l f ide  mineralization a r e  

present. The s o i l  geochemistry coverage is in su f f i c i en t  t o  be . ' 

a r e l i ab l e  guide t o  heavy metal content i n  bedrock. Magnetic 
pa t te rns  can be correlated with geology. 

I I INTRODUCTION 

This Summary Report describes t he  work done during the  
1971 f i e l d  season following staking of claims of the  In  #I98 Group. 
These claims are  located on a plateau-like surface immediately 
west of Mess Creek and north and e a s t  of a small lake,  loca l ly  
known as  "Johnnie Lake". The settlement of Telegraph Creek is 
25 miles north and the Schaft Creek exploration camp of Hecla 
Operating Company is 14  miles south. The coordinates of t he  claim 
area a r e  57030sN l a t i t ude  and 131°00'W longitude and it appears 
on NTS Map Sheet 1104G, Telegraph Creek ( f igure  H-72-11. 

Access t o  the  property was by hel icopters  belonging t o  
Vancouver Island Helicopters Ltd. based a t  Schaft Creek camp. 
Personnel and supplies were routed via Schaft Creek camp which 
was serviced regularly by a i r c r a f t  f som Terrace and Smithers . 
Daily radio telephone contact was maintained with Schaft Creek 
camp using a Spilsbury and Tindall  SBX-10 transceiver.  

Highest elevations i n  the  area mapped a re  c lose  t o  3,200' 
above sea leve l ,  with general r e l i e f  of up t o  300 fee t .  (photograh 1) 
The northeast comer i n  the v i c in i ty  of  I n  #232 claim is a s  low as 
2,200 f e e t  elevation. Two miles south of the  claim block the  r idge 
between Mess Lake and Skeeter Lake val ley r i s e s  t o  over 6sOOOq E l .  
The knol ls  and h i l l s  a re  gently rounded, whereas the  lower areas 
a r e  generally f l a t  and swampy w i t h  development of tussocks of 
clump grass i n  muskegs. 

I 

t a t i o n  zone tall munt9fns 





0 Vegetation varies from black swamp spruce t o  jackpine and 
poplar, with alders and willow bushes i n  damper areas. The h i l l s  
and knol ls  a re  generally open with spruce, jackpine and poplar. 
The lower more swampy areas have heavy stands of black spruce with 
willow and alder. 

I11 CLAIMS 

Claims of the In  #I98 claim group discussed i n  t h i s  repor t  #, 

are  l i s t e d  i n  Appendix A and a re  i l l u s t r a t e d  i n  f igure  H-72-2. The 
claims a re  i n  pa r t  i n  conf l ic t  with the " ~ i n g "  claims a l so  staked i n  . 
mid-July 1971 by Union Miniere Explorations and Mining Corporation. 

PREVIOUS WORK I V  . , - 
Prior  t o  1971 the e n t i r e  Mess Creek and Schaft  Creek area . , 

was prospected several  times by self-employed prospectors and on 
behalf of various mining companies. Hecla geologists had made 
several  traverses i n  the  "Johnnie Lake" a rea  i n  t he  previous several  
years. During the  ear ly  pa r t  of the  1971 season a Hecla prospecting 
par ty  camped a t  "Johnnie Lake" and prospected the  subject  area.  j . .  

Following claim staking i n  mid-July 1971 a decision was 
taken t o  evaluate the  en t i r e  a rea  and i n  ear ly  September t he  program 
herein described commenced on the I n  #198 Group claims. 

V FIELD WORK - 1971 . . 

The gr id  on the I n  #I98 claim group consisted of a series 
of picketed l i nes  slashed on bearing s f  085'. The cross l i n e s  
or iginated a t  a baseline on bearing 355O t h a t  extneds the  length of  
the  plateau-like area and l i e s  about 2,000 f e e t  west of t he  west edge 
of the  I n  #198 Group claims. A t o t a l  of 22,600 f e e t  of g r id  l i n e  
was cu t  on the claims i n  the period September 10 t o  October 18, 1971. 
Slope corrections were applied a s  necessary t o  a l l  chainages. 

During the period September 10 t o  October 18, 1971, 
geological mapping was carr ied ou t  over t he  I n  #I98 claim group 
gr id  l i nes .  A geochemical s o i l  survey and a magnetometer survey 
commenced on October 3 and were completed on October 18, 1971. 

The f i e l d  work was done by r J i m  Mackie, P.Eng., Harold 
Linder, Ph.D., P.Eng., and Erik Ostensoe, B.Sc. geologis ts ;  David 
Colley, geological technician; Don Bar t e l l ,  Paul Dombrovski, Chuck 
Beaulieu, B i l l  Meilleur, Victor Mukans, l i necu t t e r s ;  and Frank 
Gyenis, f i e l d  ass i s tan t .  

i s ed  by P . ' I .  Confey, P.Eng., V i c e  
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recommended the program of f i e l d  work and ass i s ted  i n  i t s  completion. 
This repor t  was assenbled from various sources, including f i e l d  notes,  
i n t e r  o f f i c e  memoranda and preliminary reports.  Final  t e x t  was or- 
ganized by Erik Ostensoe. Maps were prepared by C. L. Cory. 

VI REGIONAL GEOLOGY 

The regional geological s e t t i n g  of the  Mess Creek - Schaft  
Creek area i s  discussed by Souther (1971-1, page 10 and 1971-2 page 
4 ) .  Briefly s ta ted ,  he places the  area i n  a t r i ang le  formed by t h e  
south edge of the Stikine Arch, the e a s t  s ide  o f  the  Coast Crystal- 
l i n e  Bel t  and the northwest s ide  of the  Bowser Basin. Grani t ic  
rocks of the Coast Crystall ine Belt  "exhibit  a long complex h is tory  
of emplacement, extending from ear ly  Mesozoic t o  Ter t iary time". 
The Hickman Batholith, a major element i n  the  area under discussion,  
is  dated by Souther (1971-2, page 9) a s  l a t e s t  Tr iass ic  t o  e a r l i e s t  
Jurass ic  age. Sutherland Brown (p.49) gives it a Tr iass ic  age. 
Souther and Armstrong (p.172) i l l u s t r a t e  a number of north-striking 
f a u l t s  along the northwest r i m  of Bowser Basin. The following , 

comment, (Souther, 1971-2 p. 21) i s  1partfcuParly ap t  w i t h  respect  
to the  Mess Creek - Schaft Creek area: 

"The Triass ic  and Lower t o  Middle Jurass ic  t e r r a i n  i s  
broken in to  a mosaic of fault-bounded blocks between 
which there is  l i t t l e  s t ruc tu ra l  continuity.  The Struc- 
t u r a l  s t y l e  of any given block is determined la rge ly  'by 

, t h e  competency of the rocks within it." 

Regional geological work by Hecla geologists supports the 
concept t ha t  Mess Creek valley and the  "Star t  Lake - Skeeter Lake 
valley" a few miles south of the  subject  area,  a r e  occupied by major 
f au l t s .  The area west of Mess Creek was apparently up l i f t ed  and 
eroded i n  post  Early Tertiary time but  i n  general escaped bu r i a l  by 
volcanic flows of the  Spectrum Range and M t .  Edziza Ter t ia ry  and 
Recent volcanic events. 

V I I  GEOLOGY OF THE In  #198 CLAIM GROUP 

a)  Introduction I 
The geology of the  I n  #198 claim group area was determined 

by mapping grid l i nes  and noting the geology of nearby outcrops. I n  
addit ion,  most of  the  area between the  l i n e s  was systematically 
traversed and an attempt was made to check on the  ground, outcrops 
noted on a e r i a l  photographs o r  spot ted from prominences. A photo- 
mosaic compiled by McElhanney Engineering Ltd. on sca le  1 inch = 
1000 f e e t  was used t o  help maintain pos i t ion  and t o  f i e l d  p l o t  
geology. 



The main rock types i n  the  area  north and e a s t  of Johnnie 
Lake a r e  in t rusive rocks of t h e  Hickman Bathol i th ,  mainly grani te  
and quar tz  monzonite, and various types of andes i t i c  volcanic rocks 
( f igure  H-72-3). A small amount of r ec rys t a l l i z ed  limestone outcrops 
on I n  #200 claim. 

Epidotization, ch lor i t i za t ion  and weakly developed felds- 
pathizat ion are conunon a l t e r a t i on  e f f ec t s .  Specular i te  i s  present  
i n  some areas  e a s t  of Johnnie Lake. Py r i t e  and chalcopyrite a r e  
present  i n  small quant i t ies .  Joint ing,  shearing and f o l i a t i o n  a r e  
present  i n  v i r t ua l l y  a l l  outcrops and feldspathized andesite on 
In  #204 claim has been brecciated by invasion of g r a n i t i c  material .  

May outcrops are  g l ac i a l l y  polished and roche mutonQe is , 

a common feature.  
. r 

b) Intrusive Rocks 

The main int rusive rocks present  i n  the  I n  #I98 claim 
group area are  thought t o  be re la ted  t o  the  Hickman Batholi th which 
occupies several  hundred square miles w e s t  o f  Schaft  Creek. In  t he  
v i c in i t y  of Johnnie Lake the g ran i t i c  rocks a r e  e i t h e r  t he  f r inges  
of the  main body o r  o u t l i e r s  along i t s  eastern edge. A' typical  
"Hickmanu-type g ran i t i c  rock i n  the  a rea  e a s t  of t he  lake is  pink 
o r  reddish grani te  o r  quartz monzonite, coarse grained,  weakly f o l i a t e d ,  
cu t  by a few fractures  healed with quar tz ,  c a l c i t e ,  c h l o r i t e  o r  epidote  
and containing up t o  15% mafic minerals, hornblende o r  b i o t i t e ,  t h a t  
have been extensively chlor i t ized.  

The red colored grani te  was traced i n  discontinuous out- 
crop from the north end of I n  #225 - I n  #226 claims to  the  south 
edge of t he  group. A t  the  north end it is separated from felds- 
pathized andesite by what may be a t r a n s i t i o n  zone of pegmatitic 
textured quartz d i o r i t e  and d io r i t e .  This marginal rock type may 
represent contact contamination and ass imila t ion of t h e  andesi te  
country rock. Elsewhere i n  the  area,  i n  p a r t i c u l a r  on I n  #200 and 
I n  #219 claims, where andesite and coarse grained gran i te  a r e  i n  
contact ,  the  degree of g ran i t i za t ion  of t he  andesi te  va r i e s  from anill 
t o  very extensive. 

Calcite and quartz ve in le t s  a r e  cha rac t e r i s t i c  of t h e  gran i te ,  
I n  the v i c in i t y  of the  border between I n  #200 and I n  #202 claims, 
chalcopyrite occurs a s  f racture  f i l l i n g s  r e l a t ed  t o  a narrow zone s f  
nor theaster ly  s t r i k i n g  ve r t i ca l  sheeting and i n  quar tz  c a l c i t e  ve in le t s .  

c l  Andesite and Diorit ized Andesite 

Andesite and its a l t e r e d  equivalents are t h e  main rocks i n  
the  Johnnie Lake area. The andesi te  is cor re la ted  with a s'imilar 



uni t  t h a t  is extensive throughout the  Schaft Creek - Mess Creek area.  
I t  i s  dark green and varies i n  texture  from massive and f ine  grained 
t o  tuffaceous and coarse grained. A s  a r e s u l t  of the  type of mapping 
carr ied ou t ,  members within the u n i t  were not  defined and consequently 
some s t ruc tu ra l  d e t a i l s  t ha t  might have been garnered were, i n  f a c t ,  
missed. Remnants of limestone, present i n  the  andesit  on I n  #200 
claim, a re  useful i n  defining small scale  s t ruc tures  but a r e  too small 
and discontinuous t o  help define the la rger  s t ruc tures .  

Textures and a l te ra t ion  were profoundly influenced by the 
proximity of the Hickman Batholith and re la ted  in t rus ive  bodies and 
assimilation of the andesite by the g ran i t i c  rocks has already been 
discussed. The d i o r i t e  is l i ke ly  i n  p a r t  a product of the  l a t t e r  
process. . 

Diorit ized andesite i s  medium grained, fo l i a t ed  and exhib i t s  , , 
knotted o r  xenolithic patterns.  Hornblende and coarse minette-type 
micas a re  charac te r i s t ic  of t h i s  phase which was observed always with- 
i n  a few hundred f e e t  of grani te  i n  outcrops. Fragmental o r  tuffaceous 
andesite was mapped on In  #198 claim, c lose  t o  the  e a s t  s ide  of 
Johnnie Lake. Minor amounts of limestone occur interbedded throughout 
the  fragmental unit .  

Weakly developed feldspathization i s  pervasive i n  the  ande- 
s i t e .  Epidote is  e r r a t i c  i n  occurrence but almost invariably is 
associated with some fractur ing action such a s  dyke emplacement, 
shearing o r  jointing. Chlorite is present a s  an a l t e r a t ion  product 
of the f i n e r  grained components of the  andesite o r  t u f f  and 
occasionally occurs on shear planes. 

d) Limestone 

Small amounts of ivory-white and grey-white coarsely re- 
c rys ta l l i zed  limestone occur i n  several  outcrops e a s t  of Johnnie Lake 
on In  #198 and I n  #200 claims. The limestone is intimately mixed 
with andesite. Coarse grained orange-red s t r i nge r s  of pegmatitic 
g ran i te ,  up t o  5 inches i n  width, a r e  unusually abundant i n  the  
v ic in i ty .  The limestone shows much evidence of p a r t i a l  ass imilat ion 
by the andesite and of p l a s t i c  deformation, having flowed, thinned 
and thickened' t o  accommodate d i s to r t i on  of the  more competent andesite. 

The limestone weathers dark grey and perhaps as a r e s u l t  
of small amounts of contained cherty material  is r e l a t i ve ly  r e s i s t a n t  

inches to  several  fee t .  Reliable bedding a t  

0 



e )  Structural  Geology 

Few useful s t ruc tura l  features  were observed i n  the In #I98 
claim group area. The red gran i te  u n i t  appears t o  t rend northerly 
through the mid-part of the claims. West of t he  gran i te  the  rock 
type is heterogeneous andesite w i t h  minor limestone. To the  north,  
d ior i t i zed  and weakly feldspathized andesite prevai ls .  Recorded a t t i -  
tudes of banding and bedding(?) indicate  northerly s t r i k ing ,  ea s t e r ly  
dipping s t ructures .  

# 

The limestone is s i m i l a m :  to, but more a l te red  than, a 
bedded limestone t h a t  outcrops about one mile t o  the  northwest. and . 

one m i l e  t o  the southeast. 

V I I I  GEOCHEMICAL SOIL SURVEY 
. , 

I 

I r a)  Introduction I 
Where s o i l  conditions permitted, s o i l  samples were taken 

a t  200 foot  in te rva ls  on a l l  gr id  l i n e s  on In  #198 Group claims. 
Soi l s  were analysed for  copper, molybdenum, lead and arsenic.  
(Appendix B) 

So i l  conditions i n  the  In  #198 claims area a r e  qu i t e  
variable as  a r e su l t  of 1) drainage, 2) d i f f e r e n t  s o i l  types - 
(a) res idual  so i l  (b) g l ac i a l  till (c)  alluvium and (dl swamp. 
Swamps were not sampled. The B s o i l  horizon is usually darkest  red 
a t  the top and becomes l i g h t e r  red a t  depth. Gr i t t y  tex tures  a r e  
a t t r ibu ted  t o  metall ic s a l t s  i n  the  s o i l  but may a l so  i n  p a r t  
r e s u l t  from presence of pa r t l y  weathered volcanic ash. The C s o i l  
horizon is  d is t inc t ive ly  yellow-grey i n  color and thus was e a s i l y  
eliminated from the s o i l  samples. 

Samples were taken using standard methods. A mattock 
was used t o  chop through roots and organic s o i l s  t o  expose the  
B s o i l  horizon - a reddish brown granular textured layer  usually 
found from 4 t o  12 inches below surface. A few ounces of B horizon 
s o i l  was placed i n  a numbered k r a f t  envelope which was a i r -dr ied 
f o r  a few days then shipped t o  Chemex Labs Ltd., North Vancouver, 
B. C. f o r  analyses. Chemex Labs Ltd. employed standard techniques 
of geochemical analysis using the atomic absorption method for  
copper, molybdenum and lead, and a colorimetric method fo r  arsenic.  
Quality control i n  the laboratory was ensured by frequent reference 
t o  known standards prepared f o r  t he  purpose, 

Upon rece ip t  a t  t he  laboratoryp samples w e r e  d r ied  a t  80°C 
fo r  24 hours, then sieved t o  -80 mesh i n  s t a i n l e s s  steel and nylon 
sieves.  A 2 t o  3 hour perchlorie acid  - n i t r i c  acid digest ion o f  
0.5 grams of sample a t  230°C was followed by d i lu t ion  with d i s t i l l e d  

0 



water t o  25 m l s .  volume. Techtron atomic absorption spectrometers 
and a Bausch and Lomb Spectronic 20 colorimeter were employed. 

I 

More detai led sampling is  required and determination of 
pH of s o i l s  and a program of rock chip analysis  t o  determine 
charac te r i s t ics  of the  area would be useful. 

b) Copper 

A cumulative percentage p l o t  of copper analyses from the 
I n  claims area indicated background of 32 ppm. Values above 90 ppm 
were considered anomalous. Figure H-72-4 on sca le  1" = 400 f t .  
depicts  d i s t r ibu t ion  of copper i n  s o i l s .  A small number of  t he  . . 
copper analyses may be considered anomalous. Mwirmun values are  
s l i g h t l y  above 100 ppm and even contouring a t  the  50 ppm l eve l  does 

, . , 

not  suggest any s ign i f ican t  trends of copper i n  s o i l s .  The area of  . 
higher readings on I n  #228, #229 and #230 claims might be worthy of  
check s o i l  sampling iPnd possibly more de ta i led  sampling. 

c)  Molybdenum ~ 
A cumulative percentage p l o t  of molybdenum analyses from 

the In  claims area indicated a background of  l ppm and anomalous 
Bevel a t  about 4 ppm on grid l i n e s  on the  I n  #I98 Group claims, 
molybdenum values ranged from 0 t o  3 ppm. Figure H-72-5 i l l u s t r a t e s  
molybdenum content of so i l s .  
d) Lead - 

Lead content of s o i l s  was found t o  be qu i t e  uniform, i n  
the  range of 12 t o  20 ppm. No anomalous zones were indicated by 
the s o i l  survey and the plan, Figure H-72-6, was not contoured, 

e )  Arsenic 

Arsenic was selected fo r  analysis  a s  a possible  "pathfinder" 
o r  guide t o  base and precious metal occurrences. I n  t he  I n  #198 claim 
group area most s o i l  samples contained 3 t o  5 ppm arsen ic  and 8 ppm 
o r  greater  was considered anomalous: Figure H-72-7. The 8 ppm 
arsen ic  contour encompassed large p a r t s  of I n  #209, ,#210, #212 and 
#232 claims and a small p a r t  of I n  #228 and #230 claims. The source 
of arsenic  i n  s o i l s  was not determined. 

I X MAGNETOMETER SURVEY 

a)  Introduction 

The I n  #I98 Group claims were surveyed using a McPhar 
Model M700 fluxgate-type magnetometer, serial number 6811.. Operator 
was D. Colley. A t o t a l  of 4.2 l i n e  m i l e s  of  g r i d  was surveyed and 

0 data  from claims adjoining I n  #I98 Group was extrapolated to  supple- 
ment the somewhat l imited information available.  

1 



A control s ta t ion  was established a t  the  Long Lake camp- 
s i t e  and the instrument was re-set t o  a constant reading each day. 
Diurnal variations were a l so  checked by repeating readings a t  c e r t a i n  
points  (usually a t  the base l i ne )  several  t i m e s  dai ly .  Corrections 
were applied when s ign i f ican t  var ia t ions  occurred. Readings were 
taken a t  100 foot intervals  on gr id  l i n e s  spaced 1,000, 2,000 and 
3,000 f e e t  apart. 

The absolute ea r th ' s  magnetic f i e l d  a t  Long Lake control  
s t a t i on  was determined by the  method described i n  the  McPhar hand- 
book t h a t  accompanies the  M-700 instrument. A value of +41,500 
gammas was obtained. 

b) Discussion of Magnetometer Survey 

Within the In #I98 claim group magnetic s u s c e p t i b i l i t i e s  , , 

a re  between -800 gammas and +lo00 gammas with spot "highssv greater  
than 2000 gammas. An over-all north s t r i k ing  magnetic trend was 
derived by contouring a t  200 gamma in te rva ls  ( f igure  H-72-9). The 
biased gr id ,  with readings a t  100 foo t  spacing on l i n e s  1000 o r  more 
f e e t  apar t ,  undoubtedly influenced contouring and no r e l i a b l e  
correla t ion with geology was achieved. 

A general observation is  t h a t  the southwestern portion o f  
t he  claim group where bedrock i s  mainly andesite exhib i t s  magnetic 
i n t e n s i t i e s  of 200 gammas o r  more and t h a t  negative readings preva i l  
elsewhere. Completion of the  g r id  t o  include l i n e s  a t  1000 foo t  o r  
c loser  spacings and t o  include the a rea  e a s t  of Johnnie Lake where 
bedrock exposure is more abundant might permit b e t t e r  in tegrat ion of  
magnetic data  w i t h  geological information. 

X CONCLUSIONS AND , RECOeN,DATIONS 

The I n  #I98 Group claims have been p a r t i a l l y  investigated 
by geological mapping, s o i l  geochemistry s tud ies  and a magnetometer 
survey. The gr id  is  incomplete and i s  adequate only t o  permit state- 
ment of preliminary conclusions. 

The geology of the  claims is duminated by "acid" i n t ru s ive  
rocks and andesit ic volcanic rocks. Limestone occurs e a s t  and north- 
e a s t  of Johnnie Lake. 

S o i l  geochemistry produced few pos i t ive  r e s u l t s  other  than 

area,  Additional. s o i l  
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APPENDIX C STATEMENT OF EXPENDITURES 

A SUMMARY OF EXPENDITURES 

F i e l d  Expenditures 

1. Wages and s a l a r i e s ,  p lus  15% employee costs and b e n e f i t s  

2. Geochemica 1 Analyses 

3. Magnetometer Rentals  

4. Camp Operations and Supplies 

Tota 1 Fie ld  Expenditures $1,981.80 
C. 

Office Expenditures , e 

1. Wages and s a l a r i e s  170.00 

2. Draft ing services  30.00 

3 .  Miscellaneous , s e c r e t a r i a  1, draf king and p r  in tkng 
suppl ies ,  e t  a l  I 10.00 

To ta l  Office Expenditures $210.00 

Tota l  Expenditures I N  #I98 Claim Group $2, 191.80 - 
B DETAILS OF EXPENDITURES 

F i e l d  Expenditures 

1. Wages and s a l a r i e s  (22 day month) 

J. Mackie - Sept. 28-38, Oct. 3, 6, 1991 
. 5 days @ $950/mo. $ 216.00 

E. Ostensoe - Oct. 6, 17, 1971 
2 days @ $1170/mo 1106.00 

H. Linder - O c t .  7, 1971, 
n day @ $so/aay 90.00 

D. Colley - Oct. 6 (% day), 9, 12, 15, 19, 1991 
117.00 , 4% days @ $575/mo. 

I?. Gyenis-  Oct. 6 (*day), 9, 12, 15, 19, 1991 
4+ days @ $20/day 90.00 

Don B a r t e l l  - Sept. 22-25, 3.971 
4 days @ $600/mo 109.00 

Chuck Beaulieu - Sept. 22-25, 1971 ' 

4 days @ $6OO/mo. 109.00 , 

B i l l  Meilleur - O c t .  3, 5, 6,  1991 
3 days @ $600/m. 81.00 

Viktor Mukans - O c t .  3, 5, 6, 1991 
3 days @ $800/mo, 109.00 



124 samples prepared @ .20/spl. - $ 24.80 
124 samples analysed f o r  copper 

molybdenum lead arsenic  @ 
3.25/spl. - $403.00 427.80 

3. Magnetometer Rentals 
C 

3 days @ $2l/day 63.00 . I 

4. Camp Operations and supplies 

31 man days @ $lO/man day . - 310.00 

Tots 1 .Field Expenditures $1,981.80 

Office Expenditures 

1, Wages and s a l a r i e s  

J. Mackie - 1 day @ $ 950/m0. $ 43.00 
E. Ostensoe - 1 day @ $1170/mo. 53.00 
D. ~ o l l e y  - 2 days @ $575/m0. 52.00 

Subtotal $ 148.00 

Plus 15% Employee Costs and Benefits 22.00 

Total Wages and Sa la r ies  $ 170.00 

2. Drafting Services - C. L. Cory' 

6 hours a t  $5/hr. 30.00 

3. Miscellaneous, s e c r e t a r i a l p  pr in t ing  and 
draf t ing supplies 10.00 

Total  Off i c e  Expenditures 210.00 

Total  Expenditures I N  #198 Group $2,191.80 
,- 

I hereby c e r t i f y  t h a t  the  above de t a i l ed  
Statement of Costs represents  a t r u e  and 
accurate statement of d i r e c t  costs in- 
curred i n  carrying out  the  surveys des- 
cribed i n  the  accompanying report, 
E G r O E  

0 October 1972 

I P. I. Conley, P, Eng. 
V i c e  President and Manager 
H e c l a  ~ i n i n g  company of 
Canada Ltd. 



APPENDIX D Statement of Qualifications 

The professional qual i f icat ions  of technical  personnel engaged i n  

the  work reported on herein, who a re  not presently reg is te red  w i t h  

the Association of Professional Engineers i n  the  province of 

Br i t i sh  Columbia, a re  detai led below: 

1. E. A. Ostensoe, B.Sc. (Hons.), Member CIMM, Association of 

Exploration Geochemists, Geologist - completed B.Sc. 

Honours course a t  University of Br i t i sh  Columbia i n  1960 

and course requirements f o r  M.Sc. a t  Queen's University , 

i n  1966; employed by Newrilont Mining Corporation of Canada 

Ltd., under direction of D r .  G.W.H. Norman, P.Eng., from . 

May 1960 through ~ u g u s t  1964 a s  f i e l d  geologis t  i n  Granduc 

Mine area, B.C., by Mount Bi l l ings  Venture i n  southeastern 

Yukon i n  sununer 1965, by Scud Venture (Asarco) i n  Iskut  

River area, B.C. i n  summer 1966 and by Granduc Mines, 

Limited (NPE) and Hecla Mining Company of Canada Ltd. 

from October 1966 t o  present a s  Chief Geologist and 

Exploration Supervisor under the  d i rec t ion  of P. I, Conley, 

P.Eng. 

2. David Colley, geological technician, formerly student i n  

geological engineering and applied mathematics a t  University 

of Br i t i sh  Columbia and University of Victoria;  employed 

by Amax Explorations In summers of 1969 through 1971 as  

f i e l d  a s s i s t an t  and geochedcal  sampler, and by Hech 

Operating Company from September through December 31971 as 

geochemical sampler and geophysical technician, 
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0 I SUMMARY 

Fie ld  crews employed by Hecla Operating Company and under 
c o n t r a c t  from McPhar Geophysics ~ i m i t e d  worked on t h e  C # 1  Group 
claims i n  June, July and August, 1972. Geological mapping, geo- 
chemical s o i l  sampling, magnetometer survey, induced p o l a r i z a t i o n  , 
and r e s i s t i v i t y  surveys were completed on a g r i d  of c u t  l i n e s  t h a t  
was es t ab l i shed  over the  claims. The claims a r e  loca ted  seven t o  
n ine  mi les  northwest of Mess Lake i n  the  S t i k i n e  a r e a  of  north- 
western B r i t i s h  Columbia. 

The C # 1  Group claims a r e  on t h e  e a s t e r n  edge of t h e  
Hickman Batholi th and a r e  under la in  by g r a n i t i c ,  d i o r i t i c  and 
a n d e s i t i c  rocks of probable Mesozoic Age. Recrys ta l l i zed  limestone 
outcrops a t  the  south end of t h e  Group. 

Minor amounts of copper s u l f i d e  minera l i za t ion  a r e  p r e s e n t  
i n  outcrops i n  the  southern ha l f  of t h e  c la im Group. P l o t t i n g  the 
d i s t r i b u t i o n  of copper i n  s o i l s  d e l i n e a t e s  a s u b s t a n t i a l  a r e a  of 
anomalously large amounts of copper t h a t  can be r e l a t e d  t o  t h e  
occurrence of copper i n  bedrock. Molybdenum con ten t  of s o i l s ' i s  
low throughout the  a rea ,  except  f o r  a smal l  anomalous a r e a  on C #33 
and C #34 claims. Magnetic s u s c e p t i b i l i t i e s  vary from negative 
values  i n  the  very south p a r t  of t h e  c la im Group t o  a maximum of 
4470 gammas on C #35 claim. 

Induced po la r i za t ion  and r e s i s t i v i t y  e f f e c t s  were measured 
over p a r t  of the  claim Group. Coincident anomalous meta l  f a c t o r s  
and frequency e f f e c t s  were determined i n  s e v e r a l  a reas .  R e s i s t i v i t i e s  
vary widely, r e f l e c t i n g  rock changes and poss ib ly ,  var iance  i n  con- 
t e n t  of s u l f i d e  mineral izat ion.  

I1 INTRODUCTION 

This r epor t  summarizes 1972 f i e l d  work on claims of t h e  
C # 1  Group. The claims a r e  s i t u a t e d  e a s t  of Schaf t  Creek about  
four  mi les  upstream (south) from i ts  confluence with Mess Creek. 
The v i l l a g e  of Telegraph Creek is  twenty-two mi les  nor th  and t h e  
Schaf t  Creek explora t ion  camp of Hecla Operating Company i s  e igh teen  
mi les  south of t h e  claims. The coordinates  of t h e  claim a r e a  a r e  
570301N l a t i t u d e  and 131°00fW longitude,  and it appears on NTS Map 
Sheet 104G, Telegraph Creek (Fig. H-72-1). 

A t e n t  camp was e s t a b l i s h e d  on C #31 claim. Access t o  
the  proper ty  was by he l i cop te r s  belonging t o  Vancouver I s l a n d  
Hel icopters  Ltd. and based a t  Schaf t  Creek camp. Personnel and 
supp l i e s  were routed v ia  Schaf t  Creek camp which was se rv iced  
r e g u l a r l y  by a i r c r a f t  from Terrace, Smithers and Vancouver. Daily 
r a d i o  telephone contac t  was maintained with Schaf t  Creek camp 
us ing a Spilsbury and T inda l l  SBX-10 t r ansce ive r .  





Elevations i n  the area mapped range from 2,300' above 
sea leve l  near Schaft Creek t o  about 3,600' E l .  on the higher 
knolls. Five miles south of the claim block, the ridge between 
Mess Lake and Skeeter Lake valley r i s e s  t o  over 6,000' E l .  The 
claims a r e  heavily wooded and the t e r r a i n  is  mostly steep. The 
lower and f l a t t e r  areas  are generally swampy. 

Climatically the area l i e s  between the heavy precipi- 
t a t i o n  zone of the coastal  mountains and the r a i n  shadow zone of 
the dry in te r ior .  Summers a r e  warm t o  hot, and the  winters a r e  
cold with snowfall t o  about f i ve  fee t .  

Vegetation varies from black swamp spruce t o  jackpine 
and poplar, with a lders  and willow bushes i n  damper areas. The 
fo re s t  cover i s  a mixture of spruce, jackpine and poplar. The 
lower more swampy areas  have heavy stands of black spruce with 
willow and alder.  

I11 CLAIMS 

Claims of the C #1 claim Group discussed i n  t h i s  repor t  
a re  l i s t e d  i n  Appendix A and Are i l l u s t r a t e d  i n  Fig. H-72-2. 

I V  PREVIOUSWORK 

Prior t o  1971 the e n t i r e  Mess Creek and Schaft Creek a rea  
was prospected several  times by self-employed prospectors and on 
behalf of various mining companies. Hecla geologis ts  made severa l  
t raverses  i n  the area i n  the previous several  years. During the  
ea r ly  pa r t  of the 1971 season, a Hecla prospecting par ty  camped a t  
"Johnnie Lake" and prospected the area. 

The C claims were staked i n  August 1971 and a decision 
t o  evaluate the e n t i r e  area followed. In ea r ly  September 1971 t h e  
programme of technical  follow up work was s ta r ted .  When work 
ceased i n  mid-October 1971, the  systematic coverage had not ye t  
reached the C #1 claim Group. 

V FIELD WORK - 1972 

The gr id  on the C #1 claim Group cons is t s  of a picketed 
baseline on bearing of 3 5 s 0 ,  12,700 f e e t  long. Crosslines a t  
r i g h t  angles were cut  a t  1,000 foo t  i n t e rva l s  and extended approxi- 
mately 4,500 f e e t  t o  the west and up t o  600 f e e t  t o  the  eas t .  
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Intermediate l i n e s  were cu t  t o  provide coverage a t  500 f o o t  i n t e r v a l s  
west of t h e  base l ine  from l i n e  210N t o  l i n e  270N. A t o t a l  of 75,500 
f e e t  of base l ine  and c r o s s l i n e  was c u t  i n  t h e  per iod  June 7 t o  
August 1, 1972. Slope cor rec t ions  were app l i ed  a s  necessary t o  a l l  
chainages. Claim locat ions  were determined by p l o t t i n g  i n t e r s e c t i o n s  
of g r i d  l i n e s  with claim l ines .  

During the  period June 7 t o  August 21, 1972, geo log ica l  
mapping and a geochemical s o i l  survey were c a r r i e d  o u t  ,over t h e  C #1  
claim Group grid.  A magnetometer survey commenced on J u l y  14 t o  
August 1, 1972. 

The f i e l d  work was done by: Gordon D. House, Ed Kruchkowski, 
Harold Linder, and Er ic  Ostensoe, geo log i s t s ;  and Don B a r t e l l  and 
Chuck Beaulieu, l inecu t t e r s .  Bert  Smulders a s s i s t e d  t h e  geophysical  . , 

crew. 

F ie ld  work was supervised by P. I. Conley, P. Eng., 
Vice Pres ident  and Manager of Hecla Mining Company of Canada Ltd. 
Harold Linder, Ph.D., P. Eng., i n  h i s  capac i ty  a s  consu l t an t  t o  
Hecla, recommended the  programme of f i e l d  work and a s s i s t e d  i n  i t s  
completion. This r e p o r t  was assembled from var ious  sources,  in- 
c luding f i e l d  notes,  in t e r -o f f i ce  memoranda and pre l iminary  r e p o r t s .  
F i n a l  t e x t  was organized by Er ik  Ostensoe. Maps were prepared by 
C. L. Cory. 

V I  REGIONAL GEOLOGY 

The reg iona l  geologica l  s e t t i n g  of t h e  Mess Creek - Schaf t  
Creek a r e a  i s  discussed by Souther (1971-1, page 10 and 1971-2, page 
4 ) .  B r i e f l y  s t a t e d ,  he p laces  t h e  a r e a  i n  a t r i a n g l e  formed by t h e  
south edge of t h e  S t ik ine  Arch, t h e  e a s t  s i d e  of t h e  Coast Crystal-  
l i n e  Bel t  and the  northwest s i d e  of t h e  Bowser Basin. Gran i t i c  rocks  
of t h e  Coast Crys ta l l ine  Belt "exh ib i t  a long complex h i s t o r y  of 
emplacement, extending from e a r l y  Mesozoic t o  T e r t i a r y  time". The 
Hickman Batholi th,  a major element i n  t h e  a r e a  under d iscuss ion,  
i s  dated  by Souther (1971-2, page 9 )  a s  l a t e s t  T r i a s s i c  t o  e a r l i e s t  
J u r a s s i c  age. Sutherland Brown (p.49) g ives  it a T r i a s s i c  age. 
Souther and Armstrong (p.172) i l l u s t r a t e  a number of nor th - s t r ik ing  
f a u l t s  along the  northwest r i m  of Bowser Basin. The fo l lowing 
comment, (Souther, 1971-2, p.21) i s  p a r t i c u l a r l y  a p t  wi th  r e s p e c t  
t o  t h e  Mess Creek - Schaft  Creek a r e a :  

"The Tr iass i c  and Lower t o  Middle J u r a s s i c  t e r r a i n  
i s  broken i n t o  a mosaic of fault-bounded blocks 
between which t h e r e  is l i t t l e  s t r u c t u r a l  con t inu i ty .  
The s t r u c t u r a l  s t y l e  of any given block is  deter-  
mined l a rge ly  by t h e  competency of t h e  rocks  with- 
i n  it." 



Regional geologica l  work by Hecla geo hog i s t s  suppor ts  
the  concept t h a t  Mess Creek v a l l e y  and t h e  ' 'S tar t  Lake - Skeeter  Lake 
val leyut  a few miles south of t h e  subjecc  a r e a ,  a r e  occupied by 
major f a u l t s ,  The a r e a  west of Mess Creek was apparent ly  u p l i f t e d  
and eroded i n  post  Early T e r t i a r y  time b u t  i n  genera l  escaped b u r i a l  
by Golcanic flows of t:kle Spectrum Range and M t .  Edziza T e r t i a r y  and 
~ e c e h t  volcanic event6 , 
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GEOLOGY OF THE C: #I CLAIM CIIOPP 
C 

) Introduction 

'Ihe geology of t h e  C #L clqim Group a r e a  was determined , 
by mapping g r i d  l i n e s  and not ing  ::ha {feology of nearby outcrops. . 

Tn add i t ion ,  most of the  a r e a  be.:weeq t h e  l i n e s  was sys temat ica l ly  
Craversed and an a t t e n p t  was made: t q  skreck on t h e  ground outcrops 
noted on a e r i a l  photographs o r  s?ot$ed Prom prominepces. A photo- 
mogaic compiled by McEWanney Enu..inee.ring Ltd. on $tale 1 inch = 
1,000 f e e t  was used t o  he lp  maini.sjp p o s i t i o n  and t o  f i e l d  p l o t  
geology. 

'Ihe predom$n@pt rock ty<?ee t h e  C #I claim Group a r e a  
a r e  fragmenta 1 and massive andesi. ~ $ 0  ioc:.cs, g r a n i t i c  rocks  of 
Hickman Batholith-type, and quart:!: d i o r i t e  of unce r t a in  b u t  probably 
s i m i l a r  a f f i n i t y .  A l l  rocks a r e  , ~ ~ ; e u m e d  t o  be of M ~ ~ S O Z O ~ C  Age. 
Souther (1971-2) has  mapped the  a.refi and has  a s s iynsd  a Fermian pqe 
1x1 limestone t h a t  opfc$ops a t  tho! ~ o u t h  edge of t h e  claim Group, 

"Hickman-type" Grqn$tic Rock:; 

"Hickman-type!! grani t i i s  :cocks occur i n  t h e  western an4 
ilorthwestern p a r t  of the  C #1 c l i ~ i r n  Group,, The rock i s  main;by 
coarse grained hypidiamoyphic, p.-nk t o  r e&,  quar t z  inonzonite yi$h 
approximately 10% quar tz ,  50% po.:ash feld:spar, 25% p l a g i o c l ~ a p ,  
and 15% mafic and opaque wineralr:. The mafic s i l i c a t e s ,  mo~$$y 
I.~orn.blende, a r e  usua lky ~ h 1 o r i t i ; s e d .  

In border areerg, l a rge  s c a l e  a s s i m i l a t i o n  of' countpy rock 
hqq occurred with t h e  ~ ~ a d u c t  be:ing a darker  and l e s s  h.omogenous 
yock. 

c )  Dior i t e  

n rock type on C #14 and C #15 claims is a 
r e l a t i v e $ y  I1fres@ll d i o r i t e .  In  c o n t r a s t  t o  t h e  g r a n i t i c .  i n tgps ive  
rocks mpped a few thousand f e e t  t o  t h e  south,  t h i s  u n i t  is hptero-  
genesus qnd 'qeqeya1J.y only s l i g h t l y  a l t e r e d .  The maf i c  minera ls  
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~ r ~ c l u c i e  pyroxenes c t ~ l c i  ira~yhibolc;i but I W C ,  dppreli  t ly, b d ~ i l  :;pcc~cs 
together .  B io t i t e  i s  a l s o  present .  Magnetite and, t o  a l e s s e r  
e x t e n t ,  hematite a r e  common accessory minerals.  Chalcopyri te  occurs  
i n  t h e  d i o r i t e  a s  small disseminated specs c l o s e l y  r e l a t e d  t o  mafic 
mineral  grains.  Only r a r e l y  is  it presen t  i n  more than t r a c e  amounts. 
Ch lor i t i za t ion  of mafics i n  d i o r i t e  is s l i g h t  but  near con tac t s  
t h i s  form of a l t e r a t i o n  becomes prominent. Epidote i s  p resen t  i n  
most a r e a s  of shearing. In  some zones it i s  abundant a s  a f r a c t u r e  , 

f i l l i n g  material .  

d )  Andesite 

Andesite includes a v a r i e t y  of green volcanic rocks  of 
intermediate composition, including flows, t u f f s ,  agglomerates 
and dykes. To f a c i l i t a t e  mapping, two groupings of a n d e s i t i c  rocks  
were del ineated:  (i) c r y s t a l l i n e  and (ii ) tu f  faceous. 

The c r y s t a l l i n e  andes i t e  u n i t  inc ludes  massive h o l o c r y s t a l l i n e  
volcanic rocks, v i r t u a l l y  lacking i n  i n t e r n a l  t e x t u r e s ,  and i n  pa r t i cu -  
l a r ,  t h i c k  flows and dykes, and possibly,  hornfe lsed f i n e  t ex tu red  
t u f f s .  

The tu f  faceous andes i t e  is a fragmental  u n i t  and inc ludes  
c r y s t a l  t u f f  , ash deposits ,  thin-bedded flows, and var ious  water lane  
t u f f s .  The coarses t  fragments recognized were up t o  1" i n  diameter. 
Colour v a r i e s  from gray-green t o  dark green o r  mottled. Beding i s  
of varying prominence. 

~ o t h  a n d e s i t i c  u n i t s  have been metamorphosed by t h e  in f luence  
of t h e  i n t r u s i v e  rocks, and h o r n f e l s  is  t h e  commonest de r iva t ive .  
Other metamorphic e f f e c t s  inc lude development of c h l o r i t e ,  b i o t i t e ,  
f e ldspar  and magnetite, and t h e  in t roduct ion of epidote  and s i l i c a ,  
with concomitant l o s s  of tuf faceous  t ex tu res .  

e )  Basic In t rus ive  Rock 

A massive dense dark green rock t h a t  outcrops on C # 1  and 
C #2 claims i s  cor re la ted  with the  Liard Copper (Schaft  Creek a r e a )  \ 

a u g i t e  porphyry b a s a l t  un i t .  The matrix i s  f i n e  t o  medium gra ined 
and c r y s t a l l i n e  with augi te  phenocrysts up t o  20 mm. long. The matr ix  
i s  genera l ly  somewhat c h l o r i t i z e d  whereas t h e  a u g i t e  g r a i n s  appear 
t o  be r e l a t i v e l y  f r e s h  and unal tered .  The rock weathers t o  a rough 
and blotchy appearance. 

In t rus ive  contacts  between t h e  b a s a l t  and a n d e s i t e  were 
mapped i n  severa l  locations,  and t h e  b a s i c  i n t r u s i v e  may represen t  
some type of dyke, feeder, neck o r  l acco l i th .  

I 
i 



f )  Limestone 

Limestone mapped on C #23 claim is pa r t  of a large outcrop 
t h a t  caps a north s t r ik ing  ridge. The west s ide of the  ridge i s  a 
sharply defined escarpment and may be a f a u l t .  Somewhat similar 
limestone was located about 1% miles t o  the southeast, and the sub- 
ject  outcrop may be a f a u l t  emplaced remnant of a regional ly  occurring 
limestone uni t  t ha t  i s  present i n  Skeeter Lake and Mess Creek val leys  
a few miles t o  the south. 

~ o s t  of the limestone is  white, coarse grained and recrysta l -  
l ized.  Cream-yellow portions a r e  dolomitic. The un i t  weathers dark 
gray or  blue-gray, and contains interbedded dark gray s i l t s t o n e  layers  , 

a few millimeters i n  thickness. Recorded a t t i t u d e s  indicate  an over- 
a l l  northwesterly s t r i ke ,  i.e., 325O, and s teep northeaster ly  dips,  
i .e . ,  80' northeast. The limestone's thickness i s  estimated t o  be . 
greater  than 70 f t .  

g ) Structural  Geology 

Few specif ic  comments concerning the s t r u c t u r a l  geology 
of the C #1 Group claims can be made. Bedding a t t i t u d e s  suggest 
t h a t  the limestone has a northerly s t r i k e  and ra ther  s teep eas t e r ly  
dips, whereas a few thousand f e e t  t o  the northwest banding i n  andesi t ic  
t u f f s  indicates a northeasterly s t r i k e  and moderate t o  s teep south- 
ea s t e r ly  dips. The augite porphyry basa l t  occurs a s  pa r t  of a 
prominent topographically high feature  t h a t  appears t o  r e s u l t  from 
the r e l a t i ve ly  superior competency and thus, res is tance t o  erosion, 
of the  basa l t  a s  compared t o  the  more abundant tuffaceous andesite. 

VIII GEOCHEMICAL SOIL SURVEY 

a )  Introduction 

In the period June t o  August 1972, 392 s o i l  samples were 
co l lec ted  from a t o t a l  of 11.9 miles of g r id l ine  on the C # 1  
Group claims. Sampling and i n i t i a l  in te rpre ta t ion  was by Ed 
Kruchkowski, a geologist with spec ia l  t r a in ing  and experience i n  
applied geochemistry. 

Following receipt  of chemical analyses from s o i l s  taken 
a t  200 f t .  in te rva ls  on the 1,000 f t .  gr id ,  addi t iona l  s o i l s  were 
taken a t  100 f t .  in te rva ls  and from the 500 f t .  spacing gr idl ines .  
In selected areas,  samples were taken on a 100 f t .  pattern.  A l l  
samples were analyzed for  copper and molybdenum (Appendix Bl. 

u) Soi l  conditions i n  the  C #1  claims a rea  a r e  qu i t e  variable 
a s  a r e s u l t  of (1) drainage, (2) varying depth t o  bedrock, and 



(3 ) d i f f e r e n t  s o i l  types. Residual s o i l s ,  g l a c i a l  till, alluvium 
and swamp a r e  present.  Swamps were not  sampled. The B s o i l  
horizon i s  usual ly  darkest  r ed  a t  the  t o p  and becomes l i g h t e r  r e d  
a t  depth. Gr i t ty  t ex tu res  a r e  a t t r i b u t e d  t o  m e t a l l i c  s a l t s  i n  t h e  
s o i l  b u t  may a l s o  i n  p a r t  r e s u l t  from presence of p a r t l y  weathered 
volcanic ash.  The C s o i l  horizon is usua l ly  d i s t i n c t i v e l y  yellow 
gray o r  near ly  white i n  colour and thus  is  e a s i l y  e l iminated  from 
t h e  s o i l  samples. 

Samples were taken using s tandard  methods. A mattock 
was used t o  chop through r o o t s  and organic  s o i l s  t o  exposed B s o i l  
horizon--a reddish brown granular  t ex tu red  l aye r  usua l ly  found from 
four  t o  twelve inches below surface.  A few ounces of B horizon 
s o i l  was placed i n  a  numbered k r a f t  envelope which was a i r  d r i e d  
f o r  a  few days, then shipped t o  Chemex Labs Ltd., North Vancouver, 
B. C., f o r  analyses. Chemex Labs Ltd. employed s tandard  techniques 
of geochemical a n a l y s i s  using t h e  atomic absorpt ion  method f o r  
copper and molybdenum. Quali ty c o n t r o l  i n  t h e  labora tory  was 
ensured by frequent  reference t o  known s tandards  prepared f o r  t h e  
purpose. 

Upon r e c e i p t  a t  the  labora tory ,  samples were d r i e d  a t  
80°C. f o r  24 hours, then s ieved t o  -80 mesh i n  s t a i n l e s s  s t e e l  and 
nylon s ieves .  A two t o  three  hour pe rch lo r i c  a c i d - n i t r i c  a c i d  
d iges t ion  of 0.5 grams of sample a t  230°C. was followed by d i l u t i o n  
with d i s t i l l e d  water t o  25 m l s .  volume. Techtron atomic absorpt ion  
spectrometers  were employed t o  o b t a i n  f i n a l  a n a l y t i c a l  da ta .  

b) Copper 

Copper analyses  a r e  p l o t t e d  on f i g u r e  H-72-10. Background 
l e v e l  f o r  copper i n  s o i l s  i n  t h e  C claims a r e a  is  18 ppm. and 
th resho ld  i s  32 ppm., a  somewhat lower l e v e l  than t h a t  ind ica ted  on 
t h e  In claims a few claim lengths  t o  t h e  south, where a 32 ppm. 
copper background prevai ls .  

Figure H- 72- 10 is contoured a t  40 ppm. i n t e r v a l s .  The 
pat ternof  s i g n i f i c a n t  amounts of copper i n  s o i l s  i n d i c a t e s  two 
a r e a s  on t h e  C #1 claim Group: (1) on l i n e s  150N t o  170N on C #1 
t o  c #4 inc lus ive  claims where copper i s  a s s o c i a t e d  wi th  outcroppings 
of a u g i t e  porphyry b a s a l t ,  and (2)  on l i n e s  210N nor th  t o  and in- 
c luding l i n e  245N where copper minera l i za t ion  i n  a n d e s i t i c  bedrock 
is r e f l e c t e d  i n  the  s o i l s p a t t e r n .  

c  ) Molybdenum 

Molybdenum analyses  a r e  p l o t t e d  on Figure H-72- 11. The 
apparent  background l e v e l  of molybdenum i n  s o i l s  i n  t h e  C claims 
a r e a  i s  (1 ppm. 



A small number of analyses on the  C # 1  Group claims 
exceeded 1 ppm., and the  plan was no t  contoured. Maximum values, 
up t o  8 ppm., were obtained from 207N t o  216N on the  base l ine  
and within 600 f t .  of the  basel ine  i n  an  a r e a  where copper is  
s i m i l a r l y  enriched i n  s o i l s .  Bedrock i s  tuffaceous  andes i t e  with 
c a l c i t e  and quartz veining and chalcopyr i te  and hemati te  mineraliza- 
t ion .  

I X  MAGNETOMETER SURVEY 

a )  Introduction 

The C # 1  Group claims were surveyed us ing a McPhar 
Model M700 f luxgate- type magnetometer, s e r i a l  number 6811. 
Operator was Peter Neilans. A t o t a l  of 11.3 l i n e  mi les  of g r i d  
was surveyed and data from claims ad jo in ing  C # 1  Group was 
ext rapola ted  t o  supplement t h e  information avai lable .  

A con t ro l  s t a t i o n  cons i s t ing  of a McPhar Model M700 
magnetometer equipped with a Rustrak recorder  was e s t a b l i s h e d  
a t  t h e  main campsite and t h e  instrument being used i n  t h e  f i e l d  
was r e s e t  t o  a constant  reading each day. Diurnal v a r i a t i o n s  
were a l s o  checked by repeat ing readings a t  c e r t a i n  p o i n t s  (usua l ly  
a t  t h e  base l ine )  severa l  t imes dai ly .  Correct ions were app l i ed  
when s i g n i f i c a n t  va r ia t ions  occurred. Readings were taken a t  
100 f t .  i n t e r v a l s  on the  g r i d  l i n e s ,  f i g .  H-72-12. 

b )  Discussion of Magnetometer Survey 

In mineral explora t ion surveys t h e  M700 f luxgate-type 
magnetometer is used t o  measure v a r i a t i o n s  i n  t h e  v e r t i c a l  com- 
ponent of the  e a r t h ' s  magnetic f i e l d .  The p a t t e r n  of such changes 
i s  then in te rp re ted  i n  terms of v a r i a t i o n s  of bedrock c h a r a c t e r i s t i c s  
such a s  bedrock s t ruc tu res ,  v a r i a t i o n s  i n  type o r  i n t e n s i t y  of 
a l t e r a t i o n  o r  mineral izat ion and changes i n  rock type. In terpre-  
t a t i o n  i s  f a c i l i t a t e d  by knowledge of t h e  depth of overburden and 
weathering, and t h e  r e l a t i v e  magnetic s u s c e p t i b i l i t i e s  of t h e  va r ious  
rock types  present  i n  the a r e a  under considerat ion.  

In the  C # 1  Group claims overburden is  genera l ly  q u i t e  
shallow, 10 f t .  o r  l e s s  i n  depth, except  near t h e  w e s t  s i d e  of t h e  
Group where a th ick  mantle of g l a c i a l  morainal d e b r i s  l ies  a long 
the  e a s t  s ide  of Schaft  Creek. Weathering is s u p e r f i c i a l  through- 
ou t  t h e  claim Group. 

- 
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Magnetic s u s c e p t i b i l i t i e s  of 800 t o  1,100 gammas were 
recorded i n  a r e a s  of Hickman Batholith-type g r a n i t i c  rocks on 
C #15 claim. 0x1 C #13 and C #14 claims fragmental a n d e s i t e  wi th in  
a few hundred f e e t  of g r a n i t e  has  r e l a t i v e l y  low magnetic suscept i -  
b i l i t y ,  i n  the  range of 600 t o  800 gammas. In p a r t ,  t h i s  may be 
due t o  a contac t  e f f e c t  whereby some of t h e  i r o n  formerly i n  
magnetite o r  mafic minerals has  been a l t e r e d  t o  p y r i t e .  ~mmedia te ly  
t o  t h e  south, on C #11, C #12, and C #13,c$aims, t h e  fragmental  
t u f f  i s  heavi ly  mineral ized with magnetite,  a s  i s  r e f l e c t e d  i n  t h e  
p a t t e r n  of magnetic responses of 2,000 gammas and higher.  Near t h e  
base l ine  between 190N and 215N on C #31, C #33, and C #35 claims,  
a t r end  of very high magnetic s u s c e p t i b i l i t i e s ,  up t o  g r e a t e r  than 
4,000 gammas, appears. t o  be r e l a t e d  t o  a unique amphiboli te  rock 
t h a t  was not  found i n  place. Boulders c o n s i s t i n g  e n t i r e l y  of horn- 
blende c r y s t a l s  were found a t ,  and immediately west of t h e  base l ine .  , 
The angular  appearance of t h e  boulders and the  f r i a b l e  na tu re  of t h e  - 
rock suggested a l o c a l  source, and t h i s  impression was s u b s t a n t i a t e d  
by the  magnetometer survey. Elsewhere i n  t h e  C #1 claims a r e a ,  t h e  
magnetic p a t t e r n s  could not  be r e a d i l y  r e l a t e d  t o  bedrock geology. 

X INDUCED POLARIZATION AND RESISTIVITY SURVEY 

Report on t h e  Induced Po la r i za t ion  and R e s i s t i v i t y  Survey on t h e  C 
Claim Groups by P. Hallof and M. Goudie forms Appendix C of t h i s  
Report. 

Induced po la r i za t ion  and r e s i s t i v i t y  surveys were completed 
on t h e  following l i n e s  wi th in  the  C #1 claim Group: 

Line 240N - 10W t o  42W 
It 235N - 14W t o  45W 

230N - 13W t o  45W 
" 220N - 0 t o  44W 
" 210N - 0 t o  42W 

The McPhar Geophysics r e p o r t  (Appendix C ) i s  a complete 
d iscuss ion of the  survey, inc luding methods and equipment used, 
means of i n t e r p r e t a t i o n  and recommendations f o r  fo l low up work. 

~ l t h o u g h  a d e t a i l e d  a n a l y s i s  of t h e  geophysical  r e s u l t s  
has  not  y e t  been undertaken, prel iminary a n a l y s i s  i n d i c a t e s  t h a t  
t h e  var ious  anomalous zones r epor ted  on Claims of t h e  C #1 Group 
c o r r e l a t e  reasonably wel l  with a r e a s  of known minera l iza t ion .  
S imi la r ly  some c o r r e l a t i o r ~ b e t w e e n  induced p o l a r i z a t i o n  and r e s i s t i v i t y  
e f f e c t s  and geology a r e  obvious. 

D r i l l i n g  and a d d i t i o n a l  geophysical  work were recommended 
by t h e  cont rac tors .  

r' 



X I  CONCLUSIONS 

Claims of the C #1 Group have been invest igated by means of 
geological  mapping, s o i l  geochemical s tudies ,  magnetometer surveys 
and by induced polarization and r e s i s t i v i t y  surveys. Several a reas  
which a re  geologically a t t r a c t i v e  a s  t a r g e t s  f o r  fu r the r  exploration 
work a r e  a l s o  delineated by geochemical and induced polar izat ion surveys. 
In par t i cu la r ,  these areas  a r e  on C # 1 t o  C #4 inclusive claims, 
on C #13 and #14 claims and on C #33 and C #35 claims. Additional 
work on these claims is  ju s t i f i ed  and is present ly  under consideration. 
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APPENDIX D STATEMENT OF EXPENDITURES - C #1 CLAIM GROUP 

A. SUMMARY OF EXPENDITURES 

F i e l d  Expenditures 

1. Wages and S a l a r i e s  p lus  15% Employee Costs and Benef i t s  

2. Geochemica 1 Analyses 

3. Magnetometer Rentals  

4. Induced Polar iza t ion  and ~ e s i s t i v i t y  Survey 

5. Camp Operations and Supplies 

To ta l  F i e l d  Expenditures - C #1 Claim Group 

B. DETAILS OF EXPENDITWS 

F i e l d  Expenditures 

1. Wages and S a l a r i e s  (22 day month) 
Pro-rated on l i n e  mile b a s i s  where information 
no t  otherwise r e a d i l y  a v a i l a b l e  

G.D. House, 28.5 days i n  per iod  June 5 t o  Aug. 21, 1972 
28.5 days @ $950/mo. $1,235.00 

Ed Kruchkowski, 21.5 days i n  per iod  June 5 t o  J u l y  22 
and August 10 t o  August 21, 1972 
21.5 days @ $75O/rno. 733.00 

J. Peter  Neilans, 3 days i n  per iod  J u l y  20 t o  Aug. 1, 1972 
3 days @ $650/mo 89.00 

Bert Smulders, 1% days i n  per iod  J u l y  17 t o  J u l y  24 and 
August 7 t o  August 9, 1972 
1% days @ $525/mo. 36.00 

Er ik  Ostensoe, Ju ly  17 and August 19, 1972 
2 days @ $1250/mo. 

Harold Linder, Ju ly  23, 1972 - 1 day @ $90/day 90.00 

Don B a r t e l l ,  11 days i n  per iod  June 5 t o  J u l y  22, 1972 
11 days @ $65?/mo. 325.00 

Chuck Beaulieu, 11 days i n  per iod  June 5 t o  J u l y  22, 1972 
11 days @ $650/mo. 325.00 

Sub- t o t a l  Wages and S a l a r i e s  $2,947.00 

Plus 15% Employee Costs and Expenses 442.00 

To ta l  Wages and S a l a r i e s  $3,389.00 



Fie ld  Expenditures (Continued) 

2. Geochemical Analyses 

392 samples - prepared @ $0.20/spl. $ 74.00 
392 samples - analysed f o r  copper and 

molybdenum @ $1.35/spl. 529.00 

3. Magnetometer Rentals  

3 days @ $2l/day 

4. Induced Polar iza t ion  and R e s i s t i v i t y  Survey 
Pro-rated on b a s i s  of a t o t a l  of 6.1 l i n e  
m i l e s  surveyed on C claims of which 3.4 m i l e s  
was on C #1 Claim Group 

3.4 miles x $3,181.79 = 
6.1 miles 

5. Camp Operations and Supplies 

Hecla employees - 78.5 man days 

3*4  x 29 man days = 16 man days McPhar employees - - 6.1  
To ta l  - 94.5 man days @ $lO/man day 

To ta l  F i e l d  Expenditures - C #1 C l a i m  Group $6,882.00 

I hereby c e r t i f y  t h a t  the  above d e t a i l e d  
Statement of Expenditures r ep resen t s  a 
t r u e  and accura te  statement of d i r e c t  
c o s t s  incurred  i n  car ry ing o u t  t h e  surveys 
descr ibed i n  the  accompanying repor t .  E & 0 E 

October 26, 1972. fl-o-;. 
P. I. Conley, P. Eng., 
Vice Pres iden t  and Manager 
H e c l a  Mining Company of  
Canada Ltd. 
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APPENDIX C 

', 
I .  

Inciuced Polarization and Res i s t i v i ty  survey by P. Hallof,  

ph.D., P.Eng., and Marion A. Goudie, B. Sc. 
1 : 



APPENDIX E Statement of Qua l i f i ca t ions  

The profess ional  q u a l i f i c a t i o n s  of t e c h n i c a l  personnel  engaged i n  

the  work repor ted  on herein,  who a r e  n o t  p r e s e n t l y  r e g i s t e r e d  wi th  

t h e  Association of Profess ional  Engineers i n  t h e  province of 

B r i t i s h  Columbia, a r e  d e t a i l e d  below : 

G. D. House, B.A. (Mod. ) , AMIMM, ~ e o l o g i s t  - 
completed B.A. (Mod.) a t  T r i n i t y  College, Dublin, E i r e ,  i n  
1961. Employed a s  a geo log i s t  by: ( a )  Roundtower ~ i n e r a l s  
Ltd., from March 1962 through June 1963 i n  I re land ;  
(b) Denison Mines Ltd., from August through October 1963, 
i n  I re land;  ( c )  Ghana Geological Survey from November 1963 
through March 1965 i n  Ghana; (d)  Newmont Mining corpora t ion  
of Canada Ltd. from June through August 1965, a t  Al ice  Arm, 
B. c.; (e )  Alrae ~ n g i n e e r i n g  Ltd. from September 1965 
through January 1970 on c o n t r a c t s  i n  B r i t i s h  Columbia, 
Yukon, N.W.T., and Saskatchewan; ( f )  Hecla Operat ing 
Company from Apr i l  1970 through December 1971, and June 
through August 1972, on p r o j e c t s  in'Yukon and a t  Schaf t  
Creek area ,  B.C. ; (g )  a t  p resen t  a s tuden t  (M.Sc. program) 
a t  Universi ty of Alaska, College, Alaska. 

2. E. A. Ostensoe, B.Sc. (Hons.),  ember CIMM, Associa t ion of 
~ x p l o r a t i o n  Geochemists, Geologist - 
completed B.Sc. Honours course a t  Univers i ty  of B r i t i s h  
Columbia i n  1960 and course requirements f o r  M.Sc. a t  Queen's 
Universi ty i n  1966; employed by Newmont ~ i n i n g  Corporation 
of Canada Ltd., under d i r e c t i o n  of D r .  G.W.H. Norman, P.Eng., 
from May 1960 through August 1964 a s  f i e l d  g e o l o g i s t  i n  
Granduc Mine area ,  B. C., by Mount B i l l i n g s  Venture i n  south- 
e a s t e r n  Yukon i n  summer 1965, by Scud Venture (Asarco) i n  
I sku t  River a rea ,  B.C. i n  summer 1966 and by Granduc Mines, 
Limited (NPL) and Hecla Mining Company of Canada Ltd. from 
October 1966 t o  p resen t  a t  Chief Geologist  and Explora t ion 
Supervisor under the  d i r e c t i o n  of P. I. Conley, P.Eng. - 

3.  Ed ~ u c h k o w s k i ,  B.Sc., Geologist - completed B.Sc. course  
a t  Universi ty of Alberta (Edmonton) i n  May 1972; i n  1969, 
1971 and 1972 employed by Hecla Operating Company i n  Schaf t  
Creek a rea  as  c o r e s p l i t t e r ,  s o i l  sampler and g e o l o g i s t  
respect ively .  I n  1970 employed by c o n s u l t a n t  and ass igned  
t o  p r o j e c t s  i n  southeas tern  B r i t i s h  Columbia; a t  p r e s e n t  
a s tuden t  a t  Unversity of Alber ta  (Edmonton) and cand ida te  
f o r  M.Sc. degree. 



APPENDIX E Statement of @ a l i f  i c a t i o n s  (Continued) . 

4. J. Peter  Neilans - Magnetometer Operator - 
completed th ree  years of B.A.Sc. degree programme a t  
Universi ty of B r i t i s h  Columbia; employed by Noranda Mines, 
Ltd. i n  July and August of 1367 ancl 1368 a:; a hc lpc r  on 
gcologica 1 - geochemica 1 reconnaissance p r o j e c t  - Brenda 
Mines a rea ,  B. C.; employed by subs id ia ry  of I n t e r n a t i o n a l  
Nickel from November 1968 through A p r i l  1969 a s  geophysica l  
opera tor ,  on Widgiemooltha Pro jec t ,  Kalgoor l ie  a r e a ,  
Western Aus t ra l i a ;  employed by Granduc Mines, L t d .  from 
May through September of 1969 and 1970 a s  a Magnetometer 
Operator on f i e l d  surveys i n  t h e  Stewart  a r e a  of B.C., 
and by Hecla Operating Company from May through August, 
1971 i n  s imi la r  capaci ty  i n  Schaf t  Creek a r e a  of B. C. 
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I SUMMARY 

Fie ld  crews employed by Hecla Operating Company and under 
c o n t r a c t  from McPhar Geophysics Limited worked on t h e  C #17 Group 
claims i n  June, Ju ly  and August, 1972. Geological mapping, geo- 
chemical s o i l  sampling, magnetometer survey, induced p o l a r i z a t i o n  
and r e s i s t i v i t y  surveys were completed on a g r i d  of c u t  l i n e s  t h a t  
was es tab l i shed  over the claims. The claims a r e  loca ted  nine t o  
t e n  mi les  northwest of Mess Lake i n  t h e  S t ik ine  area  of north- 
western B r i t i s h  Columbia. 

The C #17 Group claims a r e  on the  e a s t e r n  edge of t h e  
Hickman Batholi th and a r e  under la in  by g r a n i t i c ,  d i o r i t i c  and 
a n d e s i t i c  rocks of probable Mesozoic Age. 

Minor amounts of copper s u l f i d e  minera l iza t ion a r e  p r e s e n t .  
i n  outcrops i n  the  southern most part of t h e  claim Group. P l o t t i n g  
t h e  d i s t r i b u t i o n  of copper i n  s o i l s  d e l i n e a t e s  s e v e r a l  small 
anomalous areas .  Molybdenum content  of s o i l s  i s  low throughout t h e  
area .  Magnetic s u s c e p t i b i l i t i e s  vary from l e s s  than 700 t o  more 
than 1900 r e l a t i v e  gammas without s i g n i f i c a n t  recognizable pa t t e rns .  

.~nducedt po la r i za t ion  and r e s i s t i v i t y  e f f e c t s  were measured 
i n  a small  a rea  near the  south end of t h e  claim Group. Coincident 
bu t  weak anomalous metal f a c t o r  and frequency e f f e c t s  were determined. 

I I INTRODUCTION 

This r epor t  summarizes 1972 f i e l d  work on claims of t h e  
C #17 Group. The claims a r e  s i t u a t e d  e a s t  of Schaf t  Creek about 
two t o  four  miles upstream (south) from i t s  confluence with Mess 
Creek. The v i l l a g e  of Telegraph Creek is twenty-two m i l e s  nor th  
and t h e  Schaft Creek explora t ion camp of Hecla Operating Company 
i s  eighteen miles south of the  claims. The coordinates  of t h e  c la im a r e a  
a r e  57'33'N l a t i t u d e  and 131°00'W longitude,  and it appears on NTS Map 
Sheet 104G, Telegraph Creek (Fig. H- 72- 1) . 

A t e n t  camp was e s t a b l i s h e d  on C #31 claim south of t h e  Group. 
Access t o  t h e  property was by h e l i c o p t e r s  belonging t o  Vancouver I s l a n d  
Hel icopters  Ltd. and based a t  Schaft  Creek camp. Personnel and 
supp l ies  were routed via  Schaft  Creek camp which was serviced 
r e g u l a r l y  by a i r c r a f t  from Terrace, Smithers and Vancouver, Daily 
r a d i o  telephone contact  was maintained with Schaf t  Creek camp 
us ing a Spilsbury and Tindal l  SBX-10 t ransce ive r .  

Elevations i n  the a r e a  mapped range from 2,300' above sea  
l e v e l  near Schaft  Creek t o  about 3,600' E l .  on t h e  h igher  knol ls .  Five 

U miles  south of the  claim block, t h e  r idge  between Mess Lake and 
Skeeter  Lake va l l ey  r i s e s  t o  over 6,000s E l .  The claims a r e  h e a v i l y  
wooded and the  t e r r a i n  is  mostly steep.  The lower and f l a t t e r  a r e a s  
a r e  genera l ly  swampy. 





Climatically the area l i e s  between the heavy prec ip i ta t ion  
zone of the coastal  mountains and the r a in  shadow zone of the dry 
in t e r io r .  Summers a r e  warm t o  hot, and the winters a r e  cold with 
snowfall t o  about f i ve  feet .  

Vegetation varies from black swamp spruce t o  jackpine and 
poplar, with a lders  and willow bushes i n  damper areas. The f o r e s t  
cover is  a mixture of spruce, jackpine and poplar. The lower more 
swampy areas  have heavy stands of black spruce with willow and alder .  

I11 CLAIMS 

Claims of the C #17 claim Group discussed i n  t h i s  repor t  
a r e  l i s t e d  i n  Appendix A and a r e  i l l u s t r a t e d  i n  Fig. H-72-2. 

I V  PRJ3VIOUS WORK 

prior t o  1971the  e n t i r e  Mess Creek and Schaft Creek area 
was prospected seGeral times by self-employed prospectors and on 
behalf of various mining companies. Hecla geologists made severa l  
t raverses  i n  the area i n  the  previous several  years. During the 
ea r ly  pa r t  of the 1971 season, a Hecla prospecting par ty  camped i n  
the v i c in i ty  of the C claims and prospected the area. 

The C claims were staked i n  August 1971 and a decision t o  
evaluate the en t i r e  area followed. In ea r ly  September 1971 the  
programme of technical  follow up work was s ta r ted .  When work ceased 
i n  mid-October 1971, the systematic coverage had not  ye t  reached the 
C #17 claim Group. 

V FIELD WORK - 1972 

The gr id  on the C #17 claim Group cons is t s  of a picketed 
baseline on bearing of 355O, 10,100 f e e t  long. Crosslines a t  r i g h t  
angles were cut  a t  1,000 foot i n t e rva l s  and extended approximately 
4,000 f e e t  t o  the west and 4,000 f e e t  t o  the eas t .  Intermediate 
l i n e s  were cu t  t o  provide coverage a t  500 foo t  i n t e rva l s  west of the  
baseline from l ine  230N t o  l i ne  270N. A t o t a l  of 79,500 f e e t  of 
baseline and crossl ine was cu t  i n  the period June 7 t o  August 1, 
1972. Slope corrections were applied a s  necessary t o  a l l  chainages. 
Claim locations were determined by p lo t t i ng  in te rsec t ions  of grid- 
l i n e s  with claim lines. 
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mapping and a geochemical s o i l  survey were car r ied  out over the  
C #17 claim Group grid. A magnetometer survey commenced on July  14 
and was completed by ~ u g u s t  1, 1972. 

The f i e l d  work was done by: Gordon D. House, Ed Kruchkowski, 
Harold Linder, and Eric Ostensoe, geologists;  and Don Bar t e l l  and 
Chuck Beaulieu, l inecut ters .  Bert Smulders a s s i s t ed  the  geophysical 
crew. Peter Neilans car r ied  out the  magnetometer survey. 

Field work was supervised by P. I. Conley, P. Eng., 
Vice President and Manager of Hecla Mining Company of Canada Ltd. 
Harold Linder, Ph.D., P.Eng., i n  h i s  capacity a s  consultant  t o  
Hecla, recommended the programme of f i e l d  work and a s s i s t e d  i n  its 
completion. This report  was assembled from various sources, in- 
cluding f i e l d  notes, in ter-off ice  memoranda and preliminary reports .  
Final  t e x t  was organized by Erik Ostensoe. Maps were prepared by 
C. L. Cory. 

V I  REGIONAL GEOLOGY 
b 

m e  regional geological  s e t t i n g  of the  Mess Creek - schaf t  
Creek area  is  discussed by Souther (1971-1, page 10 and 1971-2, page 
4 ) .  Br ief ly  s ta ted,  he places the  area  i n  a t r i ang le  formed by the  
south edge of the  Stikine Arch, the  e a s t  s ide  of t he  Coast Crystal- 
l i n e  Belt and the northwest s ide  of t he  Bowser Bason. Granit ic rocks 
of t he  Coast Crystall ine Belt "exhibit  a long complex h i s to ry  of 
emplacement, extending from ea r ly  Mesozoic t o  Ter t ia ry  time". The 
Hickman Batholith, a major element i n  t he  area  under discussion, is 
dated by Souther (1971-2, page 9 )  a s  l a t e s t  Tr iass ic  t o  e a r l i e s t  
Jurass ic  age. Sutherland Brown (p.49) gives it a Tr iass ic  age. 
Souther and Armstrong (p.172) i l l u s t r a t e  a number of nor th-s t r iking 
f a u l t s  along the  northwest r i m  of Bowser Basin. The following comment, 
(Souther, 1971-2, p.21) is  pa r t i cu l a r ly  a p t  with respect  t o  the  Mess 
Creek - Schaft Creek area:  

"The Triass ic  and Lower t o  Middle Jurass ic  t e r r a i n  
i s  broken i n t o  a mosaic of fault-bounded blocks 
between which there  is  l i t t l e  s t r u c t u r a l  continuity.  
The s t ruc tu ra l  s t y l e  of any given block i s  deter- 
mined largely by the  competency of the  rocks within 
it." 

Regional geological work by Hecla geologis ts  supports t he  
concept t h a t  Mess Creek val ley and the 8 tS ta r t  Lake - Skeeter Lake 
valley" a few miles south of the  subject  area,  a r e  occupied by major 
f a u l t s .  The area west of Mess Creek was apparently up l i f t ed  and 
eroded i n  post  Early Tertiary t i m e  but i n  general  escaped b u r i a l  by 
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volcanic flows of t h e  Spectrum Range and M t .  Edziza T e r t i a r y  and 
Recent volcanic events.  

V I I  GEOLOGY OF THE C #17 CLAIM GROUP 

The geology of the  C #17 claim Group a r e a  (Fig. H- 72-9) 
was determined by mapping g r i d  l i n e s  and not ing  t h e  geology of 
nearby outcrops. In  addi t ion ,  most of the  a r e a  between t h e  l i n e s  
was sys temat ica l ly  t raversed  and an at tempt was made t o  check on 
t h e  ground outcrops noted on a e r i a l  photographs o r  spo t t ed  from 
prominences. A photomosaic compiled by McElhanney Engineering Ltd. : ' 

on s c a l e  1 inch = 1,000 f e e t  was used t o  h e l p  maintain p o s i t i o n  
and t o  f i e l d  p l o t  geology. 

The predominant rock types  i n  t h e  C #17 claim Group a r e a  
a r e  fragmental and massive a n d e s i t i c  rocks and d i o r i t e  of unce r t a in  
bu t  probably Hickman Bathol i th  a f f i n i t y .  A l l  rocks  a r e  assumed t o  
be of Mesozoic Age,. Strong shear ing  i s  recognized i n  t h e  d i o r i t e .  

b )  Dior i t e  

The main rock type on C #17 Group claims i s  a r e l a t i v e l y  
I1fresh1l d i o r i t e .  In  con t ras t  t o  the  g r a n i t i c  i n t r u s i v e  rocks mapped 
a few thousand f e e t  t o  the  south,  t h i s  u n i t  i s  heterogeneous and 
genera l ly  only s l i g h t l y  a l t e r e d .  The maf i c  minera 1s include pyroxenes 
and amphiboles bu t  not ,  apparently,  both spec ies  together .  B i o t i t e  
i s  a l s o  present .  Magnetite and, t o  a l e s s e r  e x t e n t ,  hemati te  a r e  
common accessory minerals. Chalcopyri te  occurs i n  the  d i o r i t e  a s  
small  disseminated specs c l o s e l y  r e l a t e d  t o  mafic mineral  gra ins .  
Only r a r e l y  is  it present  i n  more than t r a c e  amounts. C h l o r i t i z a t i o n  
of mafics i n  d i o r i t e  i s  s l i g h t  but  near  c o n t a c t s  t h i s  form of a l t e r a -  
t i o n  becomes prominent. Epidote i s  p resen t  i n  most a r e a s  of shearing.  
In  some zones it i s  abundant a s  a f r a c t u r e  f i l l i n g  mater ia l .  

C )  Andesite 

Andesite includes a v a r i e t y  of green volcanic  rocks of 
intermediate composition, inc luding flows, t u f f s ,  agglomerates and 
dykes. To f a c i l i t a t e  mapping, two groupings of a n d e s i t i c  rocks  
were del ineated:  (i) c r y s t a l l i n e  and (ii) tuffaceous.  

The c r y s t a l l i n e  andes i t e  u n i t  inc ludes  massive holocrys- 
t a l l i n e  volcanic rocks,  v i r t u a l l y  lacking i n  i n t e r n a l  t e x t u r e s ,  and 
i n  p a r t i c u l a r ,  t h i c k  flows and dykes, and poss ib ly ,  hornfe lsed  f i n e  
t e x t u r e d  t u f f s .  



The tuf  faceous andes i t e  i s  a fragmental  u n i t  and inc ludes  
c r y s t a l  t u f f ,  ash deposi t s ,  thin-bedded flows, and various water- 
l a i n  t u f f s .  The coa r ses t  fragments recognized were up t o  1" i n  
diameter. Colour va r i e s  from gray-green t o  dark green o r  mottled. 
Bedding i s  of varying prominence. 

Both a n d e s i t i c  u n i t s  have been metamorphosed by the  in f luence  
of the  i n t r u s i v e  rocks, and hornfe l s  is  t h e  commonest de r iva t ive .  
Other metamorphic e f f e c t s  include development of c h l o r i t e ,  b i o t i t e ,  
f e l d s p a r  and magnetite, and t h e  in t roduc t ion  of epidote  and s i l i c a ,  
with concomitant loss  of tuffaceous t ex tu res .  

On C #37 and C #38 claims,  small amounts of chalcopyr i te  
occur i n  v e i n l e t s  with s i d e r i t e  c a l c i t e  and quar t z  i n  andes i te .  

S t ructura  1 Geology 

~ u c h  d e t a i l  of jo in t ing ,  banding and cleavage was recorded 
b u t  few genera l  comments concerning the  s t r u c t u r a l  geology of the  
C #17 Group claims can be made. A s t rong  p a t t e r n  of nor the r ly  
and nor theas te r ly - s t r ik ing  shears  is  dominant i n  t h e  d i o r i t e  and 
many of the  minor f r a c t u r e  f e a t u r e s  a r e  secondary e f f e c t s  r e s u l t i n g  
from t h i s  main s t r h c t u r e ,  Of secondary prominence a r e  east-west 
s t r i k i n g  f rac tu res .  

The r e l a t i o n s h i p  between t h e  s t rong  n o r t h e r l y  s t r i k i n g  shea r  
s t r u c t u r e  and suspected s imi la r  major shear  o r  f a u l t  zones i n  Schaf t  
and Mess Creek va l l ey  i s  a sub jec t  f o r  f u r t h e r  inves t iga t ion .  

VL I1 GEOCHEMICAL SOIL SURVEY 

a )  In t roduct ion  

I n  the  per iod  June t o  August 1972, 430 B horizon s o i l  
samples were co l l ec ted  from a t o t a l  of 15 mi les  of g r i d l i n e  on 
t h e  C #17 Group claims. Sampling and i n i t i a l  i n t e r p r e t a t i o n  was 
by Ed Kruchkowski, a  geologis t  with s p e c i a l  t r a i n i n g  and experience 
i n  app l i ed  geochemistry 

~ o l l o w i n g  r e c e i p t  of chemical ana lyses  from s o i l s  taken 
a t  200 f t .  i n t e r v a l s  on the  1,000 f t .  g r i d ,  a d d i t i o n a l  s o i l s  were 
taken a t  100 f t .  i n t e r v a l s  and from t h e  500 f t .  spacing g r i d l i n e s .  
In  s e l e c t e d  a reas ,  samples were taken on a 100 f t .  p a t t e r n .  A l l  
samples were analyzed f o r  copper and molybdenum (Appendix B) .  

S o i l  condi t ions  i n  t h e  C #17 claims a r e a  a r e  q u i t e  v a r i a b l e  
a s  a  r e s u l t  of topography and land forms. The a r e a  e a s t  of the  
b a s e l i n e  is  low lying,  f l a t ,  and q u i t e  wet. The a r e a  t o  t h e  west 
i s  higher ,  s t eeper ,  d r i e r  and bedrock is a t  su r face  o r  a t  shallow 
depth. 
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Residual s o i l s ,  g l a c i a l  till, alluvium and swamp a r e  present .  Swamps 
were not  sampled. The B s o i l  horizon i s  usua l ly  darkes t  r e d  a t  t h e  
t o p  and becomes l i g h t e r  r ed  a t  depth. G r i t t y  t e x t u r e s  a r e  a t t r i b u t e d  
t o  m e t a l l i c  s a l t s  i n  the  s o i l  bu t  may a l s o  i n  p a r t  r e s u l t  from presence 
of p a r t l y  weathered volcanic ash. The C s o i l  horizon i s  usua l ly  
d i s t i n c t i v e l y  yellow gray o r  nea r ly  white i n  colour and thus  is e a s i l y  
e l iminated  from t h e  s o i l  samples. 

Samples were taken us ing s tandard  methods. A mattock was 
used t o  chop through r o o t s  and organic s o i l s  t o  exposed B s o i l  horizon-- 
a  reddish  brown granular  t ex tu red  l aye r  u s u a l l y  found from four  t o  
twelve inches below surface. A few ounces of B horizon s o i l  was 
p laced i n  a  numbered k r a f t  envelope which was a i r  d r i e d  f o r  a  few days, 
then shipped t o  Chemex Labs Ltd., North Vancouver, B. C., f o r  analyses ,  
Chemex Labs Ltd, employed s tandard  techniques of geochemical a n a l y s i s  
us ing  the  atomic absorption method f o r  copper and molybdenum. Qua l i ty  
c o n t r o l  i n  the  laboratory was ensured by f requent  reference  t o  known 
s tandards  prepared f o r  the  purpose. 

Upon r e c e i p t  a t  t h e  labora tory ,  samples were d r i e d  a t  80°C. 
f o r  24 hours, then s ieved t o  -80 mesh i n  s t a i n l e s s  s t e e l  and nylon 
s ieves .  A two t o  th ree  hour pe rch lo r i c  a c i d - n i t r i c  a c i d  d i g e s t i o n  
of 0.5 grams of sakple a t  230°C. was followed by d i l u t i o n  wi th  d i s t i l l e d  
water t o  25 m l s .  volume. Techtron atomic absorpt ion  spectrometers  
were employed i n  obtaining the  analyses.  

b) Copper 

Copper analyses a r e  p l o t t e d  on f i g u r e  H-72-10. Background 
l e v e l  f o r  copper i n  s o i l s  i n  the  C claims a r e a  is  18 ppm. and thres-  
hold  is  32 pprn., a  somewhat lower l e v e l  than t h a t  i n d i c a t e d  on t h e  
I n  claims a few claim lengths t o  the  south,  where a 32 ppm. copper 
background prevai ls .  

Figure H-72-10 is contoured a t  40 ppm. i n t e r v a l s .  Only one 
a r e a  with s i g n i f i c a n t  amounts of copper i n  s o i l s  i s  i n d i c a t e d  on t h e  
C #17 claim Group: on l i n e s  230N t o  260N on C #37 t o  #40 i n c l u s i v e  
and C #42 claims where copper minera l i za t ion  i s  a s s o c i a t e d  with out- 
croppings of tuf faceous  andes i te .  Bedrock i n  t h i s  a r e a  i s  somewhat 
crackled  with s i d e r i t i c  v e i n l e t s  and t h e  r e s u l t i n g  s o i l s  l i k e l y  have 
s l i g h t l y  a l k a l i n e  pH, i n h i b i t i n g  mobi l iza t ion  and t r a n s p o r t  of copper. 
Maximum values exceed 400 ppm. copper. 

c  ) Molybdenum 

Molybdenum analyses are p l o t t e d  on Figure  H- 72- 11. The 
apparent  background l e v e l  of molybdenum i n  s o i l s  i n  t h e  C cla ims 
a r e a  is <1 ppm. A l l  ana lyses  were c l o s e  t o  background and t h e  p lan  
was not  contoured. 



I X  MAGNETOMETER SURVEY 

a ) Introduction 

The C #17 Group claims were surveyed us ing a McPhar Model 
M700 f luxgate-type magnetometer, s e r i a l  number 6811. Operator was 
Peter  Neilans. A t o t a l  of 15 l i n e  miles of g r i d  was surveyed and 
da ta  from claims adjoining C #17 Group was ex t rapo la ted  t o  supple- 
ment t h e  information avai lable .  

A con t ro l  s t a t i o n  cons i s t ing  of a McPhar Model M700 
magnetometer equipped with a Rustrak recorder  w a s  e s t a b l i s h e d  a t  
t h e  main campsite and the  instrument being used i n  t h e  f i e l d  was 
r e s e t  t o  a constant  reading each day. Diurnal v a r i a t i o n s  were a l s o  
checked by repeat ing  readings a t  c e r t a i n  p o i n t s  (usua l ly  a t  t h e  
b a s e l i n e )  seve ra l  t imes dai ly.  Correct ions were app l i ed  when 
s i g n i f i c a n t  va r i a t ions  occurred. Readings were taken a t  100 f t .  
i n t e r v a l s  on the  g r id l ines .  

b )  Discussion of Magnetometer Survey 

I n  minenal explora t ion  surveys the  M700 f luxgate-type mag- 
netometer is used t o  measure v a r i a t i o n s  i n  the  v e r t i c a l  component 
of t h e  e a r t h ' s  magnetic f i e l d .  The p a t t e r n  of such changes is  then 
i n t e r p r e t e d  i n  terms of v a r i a t i o n s  of bedrock c h a r a c t e r i s t i c s  such as 
bedrock s t ruc tu res ,  v a r i a t i o n s  i n  type o r  i n t e n s i t y  of a l t e r a t i o n  
o r  minera l iza t ion  and changes i n  rock type. I n t e r p r e t a t i o n  i s  
f a c i l i t a t e d  by knowledge of t h e  depth of overburden and weathering, 
and t h e  r e l a t i v e  magnetic s u s c e p t i b i l i t i e s  of t h e  var ious  rock types  
p resen t  i n  t h e  area  under considerat ion.  

In t h e  C #17 Group claims overburden i s  genera l ly  q u i t e  
shallow, 10 f t .  o r  l e s s  i n  depth, except near  the  w e s t  s i d e  of t h e  
Group where a t h i c k  mantle of g l a c i a l  morainal d e b r i s  l i e s  along 
t h e  e a s t  s ide  of Schaft Creek. weathering i s  s u p e r f i c i a l  through- 
o u t  t h e  claim Group. The northern and e a s t e r n  p o r t i o n s  of t h e  C #17 
Group claims a r e  l a rge ly  covered by g l a c i a l  and f l u v i a l  depos i t s  of 
unconsolidated mater ia l .  Elsewhere overburden i s  genera l ly  q u i t e  
shallow with an abundance of bedrock outcroppings. Weathering of 
bedrock i s  ins ign i f i can t .  

Magnetic s u s c e p t i b i l i t i e s  range from l e s s  than 700 t o  
more than 1900 r e l a t i v e  gammas. A s  would be expected, t h e  l a rge  
a r e a  of g lac ia l - f  l u v i a l  unconsolidated m a t e r i a l  e a s t  of t h e  base- 
l i n e  i s  magnetically f e a t u r e l e s s .  The western por t ion  of the  a r e a ,  
under l a i n  by d i o r i t i c  rock, with extens ive  shear ing  and a l t e r a t i o n ,  
i s  appreciably  more magnetical ly v a r i a b l e  and some l i n e a r  p a t t e r n s ,  
presumably r e l a t e d  t o  main f r a c t u r e s ,  a r e  p resen t  j u s t  e a s t  of Schaf t  
Creek. The a rea  of induced p o l a r i z a t i o n  anomalies i s  magnetical ly 
f e a t u r e l e s s  i n  the lower range. 



X INDUCED POLARIZATION AND RESISTIVITY SURVEY 

Report on t h e  Induced Po la r i za t ion  and R e s i s t i v i t y  Survey 
of t h e  C Claim Groups by P. Hallof and M. Goudie forms Appendix B 
of t h i s  Report. 

Induced po la r i za t ion  and r e s i s t i v i t y  surveys were com- 
p l e t e d  on the  following l i n e s  wi th in  t h e  C #17 claim Group: 

Line 240N - 10W t o  2E 
" 235N - 14W t o  5E 

230N - 13W t o  14E 

The McPhar Geophysics r e p o r t  (Appendix B )  i s  a complete 
d iscuss ion of the  survey, inc luding methods and equipment used, means 
of i n t e r p r e t a t i o n  and recommendations f o r  fol low up work. 

Although a d e t a i l e d  a n a l y s i s  of t h e  geophysical  r e s u l t s  has  
no t  y e t  been undertaken, prel iminary a n a l y s i s  i n d i c a t e s  t h a t  the  
anomalous zones repor ted  on claims of the  C #17 Group c o r r e l a t e  
reasonably we 11 with a reas  of known minera l iza t ion .  Sirni l a r  l y  some 
c o r r e l a t i o n  between induced p o l a r i z a t i o n  and r e s i s t i v i t y  e f f e c t s  and 
geology a r e  obvious. 

D r i l l i n g  and a d d i t i o n a l  geophysical  work were recommended 
by t h e  cont rac tors .  

X I  CONCLUSIONS 
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Induced Polarization and Resist ivity survey by P. Hallof, 

Ph. D . ,  P. Eng., and Marion A. Goudie, B. Sc. 
. .  : 

See accompanying report by McPhar Geophysics Ltd. , .  8 . . 



APPENDIX D STATEMENT OF EXPENDITURES - C #17 CLAIM GROUP 

A. SUMMARY O F  EXPENDITURES 

F i e l d  Expenditures 

1. Wages and S a l a r i e s  p l u s  15% Employee Costs  and Benef i t s  

2. Geochemical Analyses 

3. Magnetometer Renta ls  

4. Induced Po la r i za t ion  and R e s i s t i v i t y  Survey 

5. Camp Operations and Supplies  

T o t a l  F i e l d  Expenditures - C #17 Claim Group 

B. DETAILS OF EXPENDITURES 

F i e l d  Expenditures 

1. Wages and S a l a r i e s  (22 day month) 
hro-rated on l i n e  mile  b a s i s  where informat ion  no t  
otherwise r e a d i l y  a v a i l a b l e  

G. D. House, 30 days i n  pe r iod  June 5 t o  August 21, 1972 
30 days @ $950/mo. $1,295.00 

Ed Kruchkowski, 23 days i n  pe r iod  June 5 t o  J u l y  22 
and August 10 t o  August 21, 1972 
23 days @ $750/mo. 784.00 

J. Pe te r  Neilans, 3 days i n  pe r iod  J u l y  20 t o  August 1,1972 
3 days @ $650/mo. 90.00 

D. B a r t e l l ,  18 days i n  pe_riod June 5 t o  J u l y  22, 1972 
18 days @ $65O/mo. 532.00 

Chuck Beaulieu, 18 days i n  p e r i o d  June 5 t o  J u l y  22, 1972 
18 days @ $650/mo. 532.00 

Sub- t o t a l  Wages and S a l a r i e s  $3,233.00 

Plus  15% Employee Costs  and Benef i t s  485.00 

T o t a l  Wages and S a l a r i e s  $3,718.00 



F i e l d  Expenditures (Continued) 

2. Geochemical Analyses I 
430 samples - prepared @ 0.20/spl. $ 86.00 

- analysed f o r  copper and 
molybdenum @ $1.35/spl. 580.00 

3. Magnetometer and Recorder Renta ls  1 
3 days @ $2l/day 

4. Induced Polar iza t ion  and R e s i s i t i v i t y  Survey 
pro-rated on t h e  b a s i s  of a t o t a l  of 6 .1  l i n e  
mi les  surveyed on C claims of which 1.1 m i l e s  
w a s  on C #17 Group claims. 

1.1 miles x 3181.79 t o t a l  = 
6.1 miles 

5. Camp Operations and Supplies 

Hecla employees, 92 man days I 
x 29 man days = 5 man days McPhar employees, - 

6.1 
To ta l  - 97 man days @ $lO/man day 

To ta l  F i e l d  Expenditures - C #17 Claim Group 

I hereby c e r t i f y  t h a t  the  above d e t a i l e d  
Statement of Expenditures r e p r e s e n t s  a 
t r u e  and accura te  statement of d i r e c t  
c o s t s  incurred  i n  car ry ing ou t  t h e  surveys 
descr ibed i n  the  accompanying repor t .  E & 0 E 
October 26, 1972. 

Vice Pres iden t  and Manager 
Hecla Mining Company of 
Canada Ltd. 



APPENDIX E Statement of Q u a l i f i c a t i o n s  

The p ro fess iona l  q u a l i f i c a t i o n s  of t e c h n i c a l  personnel  engaged i n  

the  work repor ted  on here in ,  who a r e  no t  p r e s e n t l y  r e g i s t e r e d  with 

t h e  Associat ion of Profess ional  Engineers i n  t h e  province of 

B r i t i s h  Columbia, a r e  d e t a i l e d  below: 

G. D. House, B.A. (Mod. ), AMIMM, Geolog5st - 
completed B.A. (Mod. ) a t  T r i n i t y  College, Dublin, E i re ,  i n  
1961. Employed a s  a geo log i s t  by: ( a )  Roundtower ~ i n e r a l s  
Ltd., from March 1962 through June 1963 i n  I r e l and ;  
(b)  Denison Mines Ltd., from August through October 1963, 
i n  I re land;  ( c )  Ghana Geological Survey from November 1963 
through March 1965 i n  Ghana; (d)  Newmont Mining Corporation 
of Canada Ltd. from June through August 1965, a t  Alice A r m ,  
B. C. ; ( e )  A k a e  Engineering Ltd. from September 1965 
through January 1970 on c o n t r a c t s  i n  E3ritish Columbia, 
Yukon, N.W.T., and Saskatchewan; ( f )  Hecla Operating 
Company from Apr i l  1970 through December 1971, and June 
through August 1972, on p r o j e c t s  i n  Yukon and a t  Schaf t  
Creek area ,  B.C. ; (g) a t  p resen t  a s tuden t  (M. Sc. program) 
a t  Universi ty of Alaska, College, Alaska. 

2. E. A. Ostensoe, B.Sc. (Hons.), Member CIMM, Associat ion of 
~ x p l o r a t i o n  ~eochemis t s ,  Geologist - 
completed B.Sc. Honours course a t  u n i v e r s i t y  of B r i t i s h  
Columbia i n  1960 and course requirements f o r  M.Sc. a t  Queen's 
Universi ty i n  1966; employed by Newmont ~ i n i n g  Corporation 
of Canada Ltd., under d i r e c t i o n  of D r .  G.W.H. Norman, P.Eng., 
from May 1960 through August 1964 a s  f i e l d  geo log i s t  i n  
Granduc Mine area ,  B.C., by Mount B i l l i n g s  Venture i n  south- 
e a s t e r n  Yukon i n  summer 1965, by Scud Venture (Asarco) i n  
I sku t  River a rea ,  B.C. i n  summer 1966 and by Granduc Mines, 
Limited (NPL) and Hecla Mining Company of Canada Ltd. from 
October 1966 t o  p resen t  a t  Chief Geologist and Explorat ion 
Supervisor under the  d i r e c t i o n  of P. I. Conley, P.Eng. 

3. Ed Kruchkowski, B.Sc., Geologist - completed B.Sc. course 
a t  Universi ty of Alberta (Edmonton) i n  May 1972; i n  1969, 
1971 and 1972 employed by Hecla Operating Company i n  Schaft  
Creek a r e a  a s  c o r e s p l i t t e r ,  s o i l  sampler and g e o l o g i s t  
respect ive ly .  In  1970 employed by consu l t an t  and ass igned 
t o  p r o j e c t s  i n  southeas tern  B r i t i s h  Columbia; a t  p resen t  
a s tudent  a t  Unversity of Alberta (Edmonton) and candidate  
f o r  M.Sc. degree. 



APPENDIX E Statement of p l a l i f i c a t i o n s  (Continued) 
a- 

4. J. Peter  Neilans - Magnetometer Operator - 
completed th ree  years  of B.A.Sc. degree programme a t  
Universi ty of B r i t i s h  Columbia; employed by Noranda Mines, 
Ltd. i n  Ju ly  and August of 1967 and 1968 a s  a he lpe r  on 
g&ological - geochemical reconnaissance p r o j e c t  - Brenda 
Mines area ,  B. C.; employed by subs id ia ry  of I n t e r n a t i o n a l  
Nickel from November 1968 through A p r i l  1969 a s  geophysical  
opera tor ,  on Widgiemooltha Pro jec t ,  Kalgoorl ie  a r e a ,  
Western Aus t ra l i a ;  employed by Granduc Mines, Ltd. from 
May through September of 1969 and 1970 a s  a Magnetometer 
Operator on f i e l d  surveys i n  t h e  Stewart a r e a  of B.C., 
and by Hecla Operating Company from May through August, 
1971 i n  s imi la r  capaci ty  i n  Schaf t  Creek a r e a  of B. C. 
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I SUMMARY 

Fie ld  crews employed by Hecla Operating Company and under 
c o n t r a c t  from McPhar Geophysics Limited worked on t h e  C #30 Group 
claims i n  June, Ju ly  and August, 1972. Geological mapping, geo- 
chemical ( s o i l s  ) surveys, a magnetometer survey, and induced po la r i -  
z a t i o n  and r e s i s t i v i t y  surveys were completed on a g r i d  of c u t  l i n e s  
t h a t  was es t ab l i shed  on the  claims. The claims a r e  located  e i g h t  
t o  nine miles nor th  of Mess Lake i n  the  S t i k i n e  a r e a  of northwestern 
B r i t i s h  Columbia. 

The C #30 Group claims a r e  near  the  e a s t e r n  edge of t h e  
Hickman Batholi th and a r e  under la in  by tuf faceous  a n d e s i t i c  rocks 
and by g r a n i t i c  rocks. Large p a r t s  of t h e  claim Group a r e  devoid 
of bedrock outcrops. The r e s u l t s  of t h e  s o i l  geochemistry programme 
i n d i c a t e  t h a t  the  western por t ion  of the  claim Group is  somewhat 
enriched i n  copper above reg iona l  background. Molybdenum i n  s o i l s  
i s  uniformly low throughout t h e  claims. Magnetic s u s c e p t i b i l i t i e s  
show l i t t l e  va r i a t ion  and no u s e f u l  p a t t e r n s  t h a t  could be c o r r e l a t e d  
with geology were recognized. The induced p o l a r i z a t i o n  and r e s i s -  
t i v i t y  surveys defined coincident  frequency e f f e c t  and meta l  f a c t o r  
anomalies on C #36, C #38, C #61, and C #62 claims. * 

I I INTRODUCTION 

This summary repor t  descr ibes  t h e  work done during t h e  
1972 f i e l d  season on claims of the  C #30 Group. These claims a r e  
located  between Mess and Schaft  Creeks, about four  mi les  south  of 
t h e i r  confluence ( f i g .  H- 72- 1). The se t t l ement  of Telegraph Creek 
i s  25 miles north and the  Schaf t  Creek exp lo ra t ion  camp of Hecla 
Operating Company is  18 miles south. The coordinates  of t h e  c la im 
a r e a  a r e  5 7 ' 3 0 ' ~  l a t i t u d e  and 131°00'W longitude,  and it appears 
on NTS Map Sheet 104G, Telegraph Creek. 

Access t o  a t e n t  camp located  a s h o r t  d i s t ance  west of 
t h e  claims was by he l i cop te r s  belonging t o  Vancouver I s l a n d  
Hel icopters  Ltd. based a t  Schaf t  Creek camp. Personnel and s u p p l i e s  
were routed  v ia  Schaft  Creek camp which was se rv iced  r e g u l a r l y  by 
a i r c r a f t  from Terrace and Smithers. Daily r a d i o  telephone con tac t  
was maintained with Schaft  Creek camp us ing  a Spi lsbury  and T i n d a l l  
SBX- 10 t ransceiver .  

Highest e l eva t ions  i n  the  a r e a  mapped a r e  c l o s e  t o  3,500' 
above sea l eve l ,  lowest a r e  about 2,200'. The h igher  k n o l l s  and 
h i l l s  are gent ly  rounded, whereas t h e  lower a r e a s  a r e  genera l ly  
f l a t  and swampy. 





Climatically, the area l i e s  between the heavy precipi-  
t a t i on  zone of the coastal  mountains. and the r a i n  shadow zone of 
the dry in te r ior .  Summers a r e  warm t o  hot, and the winters a r e  
cold with snowfall t o  about f i ve  f ee t .  

Vegetation varies from black swamp spruce t o  jackpine 
and poplar, with a lders  and willow bushes i n  damper areas.  The 
h i l l s  and knolls a r e  generally forested with spruce, jackpine 
and poplar. The lower more swampy areas  a r e  e i t h e r  open grassy 
muskegs or have heavy stands of black spruce with willow and 
alder .  

I11 CLAIMS 

Claims of the C #30 claim Group discussed i n  t h i s  repor t  
a r e  l i s t e d  in  Appendix A and a r e  i l l u s t r a t e d  i n  f igure  H- 72-2. 

I V  PREVIOUS WORK 

Prior t o  1971the e n t i r e  Mess ~ 2 e e k  and Schaft Creek 
area was prospected several  times by self-employed prospectors 
and on behalf of various mining companies. Hecla geologists had 
made several  traverses i n  the C claims area i n  the previous severa l  
years. During the ear ly  pa r t  of the  1971 season, a Hecla pros- 
pecting party camped a t  "Johnnie Lake", a few miles t o  the  south, 
and prospected the subject area. 

Claims were staked i n  August 1971, but no productive 
f i e l d  work was accomplished during the remainder of the  1971 season. 

V FIELD WORK - 1972 

The 1972 f i e l d  programme on C #30 claim Group was d i rec ted  
by Gordon D. House, geologist. Ed Kruchkowski was responsible f o r  
s o i l  sampling and a l so  ass i s ted  i n  geological  mapping. Additional I 

geological  work was done by Harold Linder and Eric Ostensoe. Lines 
were cu t  by Don Bar te l l  and Chuck Beaulieu. Bert Smulders a s s i s t e d  
the ~ c P h a r  Geophysics crew. The magnetometer survey was done by 
Peter ~ e i l a n s .  

A t o t a l  of 50,100' of g r id l ine  was c u t  on the C #30 
Group claims. Slope corrections were applied as necessary t o  a l l  
chainage s . 





0 Fie ld  work was supervised by P. I. Conley, P.Eng., Vice 
Pres ident  and Manager of Hecla Mining Company of Canada, Limited. 
Harold Linder, Ph.D., P.Eng. i n  h i s  capac i ty  a s  consu l t an t  t o  Hecla, 
recommended the  programme of f i e l d  work and a s s i s t e d  i n  i t s  com- 
p le t ion .  This r epor t  was assembled from var ious  sources,  inc luding 
f i e l d  notes ,  in t e r -o f f i ce  memoranda and pre l iminary  repor t s .  F i n a l  
t e x t  was organized by Erik Ostensoe. Maps were prepared by C. L. Cory. 

V I  REGIONAL GEOLOGY 

The reg iona l  geologica l  s e t t i n g  of t h e  Mess Creek - Schaf t  
Creek a rea  is  discussed by Souther (1971-1, page 10 and 1971-2, 
page 4 ) . Br ie f ly  s t a t e d ,  he p laces  t h e  a r e a  i n  a t r i a n g l e  formed by , 

t h e  south edge of the  St ik ine  Arch, t h e  e a s t  s i d e  of t h e  Coast 
C r y s t a l l i n e  Belt and the  northwest s i d e  of t h e  Bowser Basin. G r a n i t i c  
rocks  of the  Coast Crys ta l l ine  B e l t  " exh ib i t  a long complex h i s t o r y  
of emplacement, extending from e a r l y  Mesozoic t o  T e r t i a r y  time". 
The Hickman Batholi th,  a major element i n  t h e  a r e a  under d iscuss ion,  
is  dated  by Souther (1971-2, page 9 )  a s  l a t e s t  T r i a s s i c  t o  e a r l i e s t  
Souther and Armstrong (p.172) i l l u s t r a t e  a number of nor th - s t r ik ing  
f a u l t s  along the  n6rthwest r i m  of Bowser Basin. The fol lowing 
comment, (Souther, 1971-2, p.21) i s  p a r t i c u l a r l y  a p t  wi th  r e s p e c t  
t o  t h e  Mess Creek - Schaft Creek a rea :  

"The T r i a s s i c  and Lower t o  Middle J u r a s s i c  t e r r a i n  is  
broken i n t o  a mosaic of fault-bounded blocks between 
which the re  i s  l i t t l e  s t r u c t u r a l  con t inu i ty .  The 
s t r u c t u r a l  s t y l e  of any given block i s  determined 
l a r g e l y  by the  competency of t h e  rocks  wi th in  it." 

Regional geologica l  work by Hecla g e o l o g i s t s  suppor ts  t h e  
concept t h a t  Mess Creek v a l l e y  and t h e  " S t a r t  Lake - Skeeter  Lake 
va l l ey"  a few miles south of the  sub jec t  a rea ,  a r e  occupied by major 
f a u l t s .  The a rea  west of Mess Creek w a s  apparen t ly  u p l i f t e d  and 
eroded i n  pos t  Early Ter t i a ry  t i m e  b u t  i n  genera l ly  escaped b u r i a l  
by volcanic  flows of t h e  Spectrum Range and M t .  Edziza T e r t i a r y  
and Recent volcanic events. 

V I I  GEOLOGY OF THE C #30 CLAIM GROUP 

a ) In t roduct ion  

The geology of the  C #30 c la im Group a r e a  was determined 
by mapping g r i d  l i n e s  and no t ing  the  geology of nearby outcrops.  
In  add i t ion ,  most of the  a rea  between t h e  l i n e s  was sys temat ica l ly  



t r ave r sed  and an attempt was made t o  check on the  ground, outcrops - 

noted on a e r i a l  photographs o r  spo t t ed  from prominences. A photo- 
mosaic compiled by McElhanney Engineering Ltd. on s c a l e  1 inch = 
1,000 f e e t  was used t o  he lp  maintain p o s i t i o n  and t o  f i e l d  p l o t  
geology. 

A s  indica ted  on f i g .  H-72-9, most of t h e  e a s t e r n  ha l f  of 
C #30 claim Group lacks outcroppings of bedrock and c o n s i s t s  of 
alluvium, g lac ia l - f  l u v i a l  depos i t s  and muskeg. 

b )  "Hickman- type" Granit ic  Rocks 

"Hickman-type" g r a n i t i c  rocks were mapped i n  t h e  south- 
e a s t e r n  and south c e n t r a l  por t ion  of t h e  claim Group. The rock is 
a g r a n i t e  o r  quar tz  monzonite, and i s  charac te r i zed  by l a r g e  
subhedral  quar tz  c r y s t a l s  and reddish  brown or thoc lase  f e l d s p a r  
g ra ins .  Mafic minerals  and hemati te  account f o r  5% of t h e  rock 
and c h l o r i t i z a t i o n  i s  extensive. I n  some outcrops,  p a r t i c u l a r l y  
on C #54 claim, a n d e s i t i c  rock has  been a s s i m i l a t e d  by t h e  g r a n i t e ,  
and c h l o r i t i c  ma te r i a l  c o n s t i t u t e s  as much a s  50% of t h e  rock. 

In gene<al, t h e  g r a n i t i c  rock is  sheared and s h a t t e r e d  
i n  appearance and t h i s  appearance is enhanced where a s s i m i l a t i o n  
has  occurred. 

c )  Andesite 

Andesite includes a v a r i e t y  of green volcanic  rocks  of 
in termedia te  composition, inc luding flows, t u f f s ,  agglomerates and 
dykes. To f a c i l i t a t e  mapping, two groupings of a n d e s i t i c  rock 
types  were del ineated  : (1) c r y s t a l l i n e  and (2 ) t u f f  aceous. 

The c r y s t a l l i n e  andes i t e  u n i t  inc ludes  massive, h o l o c r y s t a l l i n e  
volcanic rocks, t h a t  a r e  v i r t u a l l y  lacking i n  i n t e r n a l  t e x t u r e s .  
These may represent  t h i c k  flows, dykes, o r  poss ib ly ,  hornfe lsed  
f i n e  t ex tu red  a n d e s i t i c  t u f f s .  C r y s t a l l i n e  a n d e s i t e  was mapped on 
C #36 claim. 

The tuf faceous  andes i t e  i s  a fragmental  u n i t  and inc ludes  
c r y s t a l  t u f f ,  ash deposi ts ,  thin-bedded flows, and va r ious  water l a i n  
t u f f s .  The colour may vary from gray-green t o  dark green o r  mottled. 
Bedding i s  of varying prominence and is u s u a l l y  more obvious on 
weathered surfaces  than on f r e s h  broken surfaces .  

Both a n d e s i t i c  u n i t s  have been metamorphosed by t h e  in f luence  
of the  i n t r u s i v e  rocks, and h o r n f e l s  i s  t h e  commonest de r iva t ive .  
Other metamorphic e f f e c t s  inc lude  development of c h l o r i t e ,  b i o t i t e ,  
f e l d s p a r  and magnetite, and the  in t roduc t ion  of ep ido te  and s i l i c a  
wi th  concomitant losses  of tuf faceous  t ex tu res .  



d )  S t ruc tura l  Geoloqy 

Because outcrops were found i n  only a very l imited pa r t  of 
the claim Group, very l i t t l e  s t ruc tu ra l  geological  information was 
gathered. Outcrop d i s t r ibu t ion  suggests t h a t  the  g r a n i t i c  rocks 
a r e  expressions of a lobe of Hickman in t rus ion  t h a t  under l ies  much 
of the e n t i r e  C claim block a t  r e l a t i v e l y  shallow depth. A s  is  common 
throughout the region, shear and f rac ture  pa t te rns  s t r i k e  general ly  
nor ther ly  and dominant dips a r e  t o  the  eas t .  

V I I I  GEOCHEMICAL SOIL SURVEY I 
a )  Introduction 

In the period June 5 t o  August 21, 1972, 247 s o i l  samples 
were col lected from a t o t a l  of approximately 9.5 mine miles of g r i d  
on the  C #30 Group claims. Sampling and i n i t i a l  i n t e rp re t a t i on  was 
done by Ed Kruchkowski, a geologist  with spec ia l  t r a in ing  and 
experience i n  applied geochemistry. A l l  s o i l  samples were analyzed 
f o r  copper and moLybdenum (Appendix B ) . 

Soi l  conditions i n  the C #30 Group claims area  a r e  q u i t e  
variable.  s o i l s  a r e  reasonably well  developed i n  the  western p a r t  
of the area, but i n  much of the  cen t r a l  and northeastern p a r t  of the  
area ,  proper s o i l  sampling i s  precluded by the  prevalence of swampy 
ground, deep organic material  or sand and gravel  deposits .  Where 
present the  B s o i l  horizon has  a d i s t i nc t i ve  reddish t o  reddish 
brown colour and a s l i gh t ly  g r i t t y  texture.  

~amGles were taken using standard methods. A mattock 
was used t o  chop through roots  and organic s o i l s  t o  expose the  
B s o i l  horizon - a reddish brown granular textured layer usual ly  
found from 4 t o  12 inches below surface. A few ounces of B horizon 
s o i l  was placed i n  a numbered kraf t envelope which was a i r -dr ied  
f o r  a few days then shipped t o  Chemex Labs Ltd., North Vancouver, 
B. C. f o r  analyses. Chemex Labs Ltd. employed standard techniques 
of geochemical analysis  using the atomic absorption method f o r  
copper and molybdenum. Quality control  i n  the  laboratory was 
ensured by frequent reference t o  known standards prepared f o r  the  
purpose. 

Upon rece ip t  a t  the  laboratory, samples were dr ied  a t  80°C 
f o r  24 hours, then sieved t o  -80 mesh i n  s t a i n l e s s  s t e e l  and nylon 
sieves. A 2 t o  3 hour perchloric a c i d  - n i t r i c  ac id  digest ion of 
0.5 grams of sample a t  230°C was followed by d i l u t i on  with d i s t i l l e d  
water t o  25 m l s .  volume. Techtron atomic absorption spectrometers 
were employed t o  obtain f i n a l  ana ly t ica l  data .  



b )  Copper 

Background fo r  copper i n  s o i l  samples i n  the  e n t i r e  
C claims area was determined t o  be 18 ppm. with a threshold, 
o r  upper l i m i t  of normal background f l uc tua t ion t a t  30 ppm. 
Values of 200 t o  400 ppm. would thus represent  g rea t  enrichments 
over background and would suggest good mobilization i n  an area 
t h a t  is  somewhat copper def ic ient .  

Figure H-72-10 represents t he  d i s t r i bu t ion  of copper 
i n  s o i l s  i n  the C claims area. Contouring a t  40 ppm. contour 
i n t e r v a l s  indicates  a sca t te r ing  of r a the r  small weakly anomalous 
areas.  In par t i cu la r  an elongated anomaly extends from C #61 t o  
C #63 claims. Ordinarily t h i s  anomaly, with maximum values t o  
136 pprn., would be of l i t t l e  i n t e r e s t .  Because of the existence 
of copper mineralization i n  bedrock and the  pa t te rn  of geochemical 
dispersion i n  the area immediately t o  the  west of t h i s  anomaly, a 
small amount of follow up work i n  the  form of more de ta i led  sampling 
and more deta i led prospecting is  jus t i f i ed .  

c ) Mo lybde num 
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Molybdenum analyses f o r  s o i l s  from the  C claims Groups 
a r e  shown on f ig .  H-72-11. Molybdenum values a r e  uniformly low 
i n  the  range of 1 ppm. or l ess ,  throughout the  C #30 claims area. 

I X  MAGNETOMETER SURVEY 

Approximately 9.5 l i h e  miles of g r i d  were surveyed using 
a McPhar Model M700 f luxgate-type magnetometer, s e r i a l  number 6811. 
Operator was Peter Neilans. 

A control  s t a t i on  consis t ing of a second McPhar Model M700 
magnetometer equipped with a Rustrak recorder was es tabl ished a t  t h e  
campsite jus t  west of the C #30 Group claims. The f i e l d  instrument 
was checked dai ly  a t  the control  s t a t i o n  and correct ions  f o r  d iurna l  
var ia t ion  of the e a r t h ' s  magnetic f i e l d  were based on the  f l uc tua t ions  
recorded on the  pressure - sens i t ive  char t  paper. Additional checks 
were obtained by repeating readings a t  various f i e l d  s t a t i o n s  
(usually on the baseline) during the  course of the  work, 

Observations were taken a t  100 f t .  spacings on g r id l i ne s  
which were a t  1,000 f t .  in tervals .  This g r i d  pa t te rn  is unfor- 
tuna te ly  biased i n  the north-south d i rec t ion  with approximately a 

0 
t en  t o  one factor.  The influence of t h i s  b i a s  on i n t e rp re t a t i on  



' of the  r e s u l t s  i s  l i k e l y  s i g n i f i c a n t  ( f ig .  H-72-12). 

b )  Discussion of Magnetometer Survey 

In mineral explora t ion  surveys, the  M700 magnetometer i s  
used t o  measure va r i a t ions  i n  the  v e r t i c a l  component of t h e  e a r t h ' s  
magnetic f i e l d .  The pa t t e rn  of such changes i s  then i n t e r p r e t e d  
i n  terms of va r i a t ions  of bedrock c h a r a c t e r i s t i c s  such a s  bedrock 
s t r u c t u r e s ,  va r i a t ions  i n  type o r  i n t e n s i t y  of a l t e r a t i o n  o r  
minera l iza t ion  and changes i n  rock type. I n t e r p r e t a t i o n  i s  f a c i l i t a t e d  
by knowledge of the  depth of overburden and the  ex ten t  of weathering, 
and t h e  r e l a t i v e  magnetic s u s c e p t i b i l i t i e s  of t h e  var ious  rock types  
p resen t  i n  t h e  a rea  under cons idera t ion .  

In the  C #30 Group claims a r e a ,  outcroppings a r e  l a r g e l y  
confined t o  the  southern ha l f  of the  Group with some outcrops 
extending along the  western s ide  of the  Group. In those a r e a s  
overburden can be assumed t o  be r e l a t i v e l y  shallow, i .e. ,  25 f t .  
o r  l e s s .  Elsewhere i n  the a r e a ,  g lac ia l - f  l u v i a l  depos i t s  and 
alluvium prevai l .  Throughout t h e  a rea ,  weathering is  s u f f i c i e n t l y  
s u p e r f i c i a l  t h a t  it probably has no e f f e c t  on t h e  magnetic p a t t e r n s .  

6 

~ e l a t i v e  magnetic s u s c e p t i b i l i t i e s  a r e  l e s s  than 800 gammas , 
i n  the  e a s t e r n  p a r t  of C #30 claim Group. A r e l a t i v e l y  high 
magnetic s u s c e p t i b i l i t y  p a t t e r n  i s  centered  i n  an  a r e a  of no outcrop 
on claims C #57 t o  C #60 inc lus ive .  Values i n  t h i s  a r e a  exceed 
1,000 gammas t o  a maximum of g r e a t e r  than 1,900 gammas. The n o r t h e r l y  
t r e n d  of isomagnetic l i n e s  noted on f i g .  H-72-12, i s  l i k e l y  a r e s u l t  
of t h e  b iased  gr id .  

X INDUCED POLARIZATION AND RESISTIVITY SURVEY 

a ) In t roduct ion  

Report on t h e  induced p o l a r i z a t i o n  and r e s i s t i v i t y  survey 
on t h e  C claim Groups by P. Hallof and M. Goudie forms Appendix C 
of t h i s  repor t .  

Induced po la r i za t ion  and r e s i s t i v i t y  surveys were completed 
on t h e  fol lowing l i n e s  within t h e  C #30 claim Group: 

Line 230N - 14E t o  44E 

The McPhar Geophysics r e p o r t  (Appendix C) i s  a complete 
d iscuss ion of the  survey, inc luding methods and equipment used, 
means of i n t e r p r e t a t i o n  and recommendations f o r  f u r t h e r  work. 



Discussion of 1nduced Po la r i za t ion  and R e s i s t i v i t y  Survey 

Frequency e f f e c t s  anomalies were r epor ted  from 4E t o  28E 
and from 35E t o  37E on Line 230N. A " d e f i n i t e "  ca tegory  metal  
f a c t o r  anomaly was repor ted  from 14E t o  18E. A probable metal  
f a c t o r  anomaly was repor ted  from 35E t o  37E and "poss ib le"  metal  
f a c t o r  anomalies a r e  ind ica ted  from 32E t o  35E and from 37E t o  42E. 
On Line 220N frequency e f f e c t  anomalies were recognized , 

from 4E t o  16E. A coincident  " d e f i n i t e "  metal  f a c t o r  anomaly was 
repor ted  from 4E t o  6E and a "possible" meta l  f a c t o r  anomaly l ies 
between 12E and 14E. Detai led a n a l y i s  of t h e  above mentioned 
geophysical r e s u l t s  has no t  y e t  been undertaken. S o i l s  i n  t h e  
a r e a  a r e  weakly anomalous i n  copper. Sca rc i ty  of outcrops precludes.  
any c o r r e l a t i o n  between geology and geophysical  r e s u l t s .  

X I  CONCLUSIONS 

Claims of the  C #30 Group have been i n v e s t i g a t e d  by means 
of geologica l  mapping, s o i l  geochemical s t u d i e s ,  magnetometer survey 
and by induced po la r i za t ion  and r e s i s t i v i t y  surveys. Addi t ional  
work should be dkrected t o  C #36, C #61 and C #63 claims. 
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APPENDIX D STATEMENT OF EXPENDITURES 

A. SUMMARY OF EXPENDITURES 

Field Expenditures 

1. Wages and Salar ies  plus 15% employee costs  and 
benef i ts  $2,629 .OO 

2.  Geochemical Analyses 382 .OO 

3. Magnetometer Rentals 63.00 ' I 
4. Induced Polarization and Res i s t iv i ty  Survey 652 .OO I 
5. Camp Operations and Supplies 

Total Field Expenditures 

Office Expenditures 

1. Wages and Salar ies  plus  15% employee cos t s  and 
benef i ts  $ 654.00 

2. Drafting Services 50.00 I 
3. Miscellaneous, s e c r e t a r i a l ,  d ra f t ing  and pr in t ing  

supplies,  e t  a l .  

Total Office Expenditures 

0 
Total Expenditures C #30 Claim Group 

B. DETAILS OF EXPENDITURES 

Field  Expenditures 

1. Wages and Salar ies  (22 day month) 
l i n e  mile basis where information 
available.  

- pro-rated on 
not readi ly  

Gordon D. House, 18.5 days i n  period June 5 t o  
August 21, 1972, 18.5 days @ $950/mo. $ 800.00 

Ed Kruchkowski, 14 days i n  period June 5 t o  
July  22 and August 10 t o  August 21, 1972, 
14 days @ $750/mo. 477.00 

J. Peter Neilans, July  20 (1/2 day) ,  24 (1/2 day) ,  
27 and 28, 1972, 3 days @ $650/mo. 89 .OO 

B e r t  Smulders, 1-1/2 days i n  period July  17 t o  
July  24 and August 7 t o  August 9 ,  1972, 
1.5 days @ $525/mo. 

Erik Ostensoe, July  16 and August 18,  1972, 
2 days @ $1,25O/mo. 

Harold Linder, July  22,1972, 1 day @ $90/day 



STATEMENT OF EXPENDITURES 
(Continued) 

1 
Don B a r t e l l ,  11-1/2 days i n  per iod  June 5 t o  

Ju ly  22, 1972, 11.5 days @ $650/mo. $ 340.00 i 
Chuck Beaulieu, 11-1/2 days i n  per iod  June 5 t o  1 

J u l y  22, 1972, 11.5 days @ $650/mo. 340.00 1 
Sub-total  Wages and S a l a r i e s  $2,286.00 i 
Plus  15% employee cos t s  and b e n e f i t s  343.00 

To ta l  Wages and S a l a r i e s  

2. ~eochemical  Analyses I 
247 samples - prepared @ 0.20/spl.  $ 49.00 1 
247 samples - analysed f o r  copper and 

molybdenum @ $1.35/spl. 333.00 $ 382.00 
I 

3. Magnetometer and Recorder Rentals  

3 days @ $2l/day 

4. Induced Po la r i za t ion  and R e s i s t i v i t y  Survey 
pro-rated on the  b a s i s  o f  a t o t a l  o f  6 .1  l i n e  
miles surveyed on C claims o f  which 1.25 mi les  
on C #30, Claim Group. 

1'25 X $3,181.79 t o t a l  = 652.00 
6.1 miles 

5. Camp Operations and Supplies 
Hecla employees - 63 man days 

1.23 x 29 man days = 6 m a n  days McPhar employees - - 6.1 
Tota l  - 69 man days @ $lO/man day 690.00 

To ta l  F ie ld  Expenditures $4,416.00 

Of f i ce  Expenditures 

1. Wages and S a l a r i e s  

Gordon D. House, August 23 to  26, 1972 
4 days @ $950/mo. $ 173.00 

Ed Kruchkowski, August 23 t o  26, 1972 
4 days @ $750/mo. 136.00 

Harold Linder,  1 day i n  June, 1972 
1 day @ $9O/day 90.00 

Er ik  Ostensoe, 1 day i n  June,  2 days i n  J u l y ,  1972 
3 days @ $1,25O/mo. 170.00 

Sub-total  Wages and S a l a r i e s  $ 569.00 

Plus  15% employee c o s t s  and b e n e f i t s  85.00 

C) Tota l  Wages and S a l a r i e s  $ 654.00 

,. 



STATEMENT OF EXPENDITURES 
(Continued) 

2. Draft ing Services 

C. L. Cory 10 hours @ $5.00/hr. 

3 .  Miscellaneous, s e c r e t a r i a l ,  p r i n t i n g  and 
d r a f t i n g  suppl ies  

To ta l  Off i c e  Expenditures 

To ta l  Expenditures C #30 C l a i m s  

I hereby c e r t i f y  that t he  above d e t a i l e d  Statement 1 



'. 'Is 

APPENDIX E Statement of Qua l i f i ca t ions  

The profess ional  q u a l i f i c a t i o n s  of t e c h n i c a l  personnel  engaged i n  

t h e  work repor ted  on herein,  who a r e  n o t  p r e s e n t l y  r e g i s t e r e d  wi th  

the  Association of Pro.fessiona1 Engineers i n  t h e  province of 

B r i t i s h  Columbia, a r e  d e t a i l e d  below : 

1. G. D. House, B.A. (Mod.), AMIMM, Geologist  - 
completed B.A. (Mod.) a t  T r i n i t y  College, Dublin, E i re ,  i n  
1961. Employed a s  a geo log i s t  by: ( a )  Roundtower Minerals  
Ltd., from March 1962 through June 1963 i n  I re land ;  
(b) Denison Mines Ltd., from August through October 1963, 
i n  I re land;  ( c )  Ghana Geological Survey from November 1963 
through March 1965 i n  Ghana; (d)  Newmont Mining Corporation . 
of Canada Ltd. from June through August 1965, a t  Al ice  A r m , .  
B. C. ; ( e )  Alrae Engineering Ltd. from September 1965 
through January 1970 on c o n t r a c t s  i n  B r i t i s h  Columbia, 
Yukon, N.W.T., and Saskatchewan; ( f )  Hecla Operat ing 
Company from Apr i l  1970 through December 1971, and June 
through August 1972, on p r o j e c t s  i n  Yukon and a t  Schaf t  
Creek area ,  B.C. ; (g)  a t  p resen t  a s tuden t  (M.Sc. program) 
a t  Universi ty of Alaska, College, Alaska. 

2. E. A, Ostensoe, B.Sc. (Hons.), Member CIMM, ~ s s o c i a t i o n  of 
~ x p l o r a t i o n  Geochemists, Geologist - 
completed B.Sc. Honours course a t  Univers i ty  of B r i t i s h  
Columbia i n  1960 and course requirements f o r  M.Sc. a t  Queen's  
Universi ty i n  1966; employed by Newmont Mining Corporation 
of Canada Ltd., under d i r e c t i o n  of D r .  G.W.H. Norman, P.Eng. , 
from May 1960 through August 1964 a s  f i e l d  g e o l o g i s t  i n  
Granduc Mine area ,  B.C., by Mount B i l l i n g s  Venture i n  south- 
e a s t e r n  Yukon i n  summer 1965, by Scud Venture (Asarco) i n  
I sku t  River a rea ,  B.C. i n  summer 1966 and by Granduc Mines, 
Limited (NPL) and Hecla Mining Company of Canada Ltd. from 
October 1966 t o  present  a t  Chief Geologist  and Explora t ion 
Supervisor under t h e  d i r e c t i o n  of P. I. Conley, P.Eng. 

3. Ed Kruchkowski, B.Sc., Geologist  - completed B.Sc. course  
a t  Universi ty of Alberta (Edmonton) i n  May 1972; i n  1969, 
1971 and 1972 employed by Hecla Operating company i n  Schaf t  
Creek area  a s  c o r e s p l i t t e r ,  s o i l  sampler and g e o l o g i s t  
respect ively .  I n  1970 employed by c o n s u l t a n t  and ass igned  
t o  p r o j e c t s  i n  southeas tern  B r i t i s h  Columbia; a t  p r e s e n t  
a s tudent  a t  Unversity of Alber ta  (Edmonton) and candidate  
f o r  M.Sc. degree. 



APPENDIX E Statement ,of p a l i f i c a t i o n s  (Continued) 

4. J. Peter  Neilans - Magnetometer Operator - 
completed th ree  years  of B.A.Sc. degree programme a t  
Universi ty of B r i t i s h  Columbia; employed by Noranda Mines, 
Ltd. i n  Ju ly  and August of 1967 and 1968 a s  a h e l p e r  on 
geologica l  - geochemical reconnaissance p r o j e c t  - Brenda 
Mines area ,  B. C . ;  employed by subs id ia ry  of I n t e r n a t i o n a l  
Nickel from November 1968 through A p r i l  1969 a s  geophysica l  
opera tor ,  on widgiemooltha Pro jec t ,  Kalgoor l ie  a r e a ,  
Western Aus t ra l i a ;  employed by Granduc Mines, Ltd. from 
May through September of 1969 and 1970 a s  a Magnetometer 
Operator on f i e l d  surveys i n  t h e  Stewart  a r e a  of B.C., 
and by Hecla Operating Company from May through August, 
1971 i n  similar capaci ty  i n  Schaf t  Creek a r e a  of B. C. 



2 I2 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. E CHEMEX LABS LTD 
CANADA 

TELEPHONE: 985-0648 

CHEMISTS GEOCHEMISTS ANALYSTS ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Hecla Mining Co. o f  Can. Ltd., 

Ste. 2009 - 1177 W. Hastings St . ,  
Vancouver, B .  C. 

CERTIFICATE NO. 18136 

INVOICE NO. 7469 

DATE RECEIVED july 13/72 

DATE ANALYSED July 18/72 
ATTN: 



21 2 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

. El CHEMEX LABS LTD 
CANADA . TELEPHONE: 9 8 5 - 0 6 4 8  

CHEMISTS GEOCHEMISTS ANALYSTS ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 18137 

TO : Hecla Mining Co, of Can. Ltd., INVOICE NO. 7469 
Ste. 2009 - 1177 W. Hastings St., 
Vancouver, B .C . DATE RECEIVED july i3/72 

DATE ANALYSED je 18/ 72 
ATTN: 

+ 

SAMPLE NO.: 
PPM PPM 
p 
L250N 28E 18 < 1 

Std. /I24 56 16 



i f 4' 2-5' f : ' .4<44#:jf 
I./ e f""7';", 

2 12 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA CHEMEX LABS LTD+ i - E L E w o N E : 9 8 5 - 0 6 4 8  

0 
0 CHEMISTS 0 GEOCHEMISTS e ANALYSTS 0 ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. s g $ t  

~ d h l  l4b&%g @I of t b n e  %I&, INVOICE NO. r$Q$ 

Sere 280F) - k507 WR Hort9lam Ilt*, DATE RECEIVED JuSy 18/72 
V I I S ~ ~ U P + ~ % ~  B*6, 

DATE ANALVSED J@l~ IlbtT2 
ATTN: W*tPeOOaZw 

I 

I 

ASSOCIATION 



2 1 2  B R O O K S B A N K  AVE. 

NORTH VANCOUVER, B.C. 

CANADA CHEMEX LABS LTD, - r E L E P H o N E : 9 8 5 - 0 6 4 8  

0 
CHEMISTS e GEOCHEMISTS e ANALYSTS ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: ~ * &  $Ch.@*G.st.tW., 

arts, 2m - l r t l  1* -ti- I*,, 
trunamtver ,II,C, 

CERTIFICATE NO. a293 
INVOICE NO. 7539.9 

DATE RECEIVED J\~ZIJ~  %$/7% 



CHEMEX LABS LTD. 

2 12 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

C A N A D A  

T E L E P H O N E :  985-0648 

e CHEMISTS a GEOCHEMISTS e ANALYSTS ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. $8294 

TO: HIdfi -h$ m e  @f mr Led[., INVOICE NO. 333) 
keg., 2UQ9 - I%?? W, Hurthgm $a,, 
VUUTC~~U~,B,C. DATE RECEIVED JH~Y fat72 

DATE ANALYSED WIJ~ 24/72 
ATTN: 

I 

i a u 

MEMBER 
CANADIAN TESTING 

ASSOCIATION 



2 12 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA CHEMEX LABS LTD* T E L E P H o N E : m 5 - 0 6 4 8  

O 
0 CHEMISTS e GEOCHEMISTS e ANALYSTS ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 18295 

TO: mat$kd m h g  c a r  ~b C&~J &td*r INVOICE NO. 3533 
DATE RECEIVED 18/72 

DATE ANALYSED July 2417 2 
ATTN: WaPr 

SAMPLE NO.:  
lPPM m 
Cappar Iriolybdm- 

U70mJ 24E 106 4 1 
26 31 s 1 
28 48 a 1 
90 28 * 1 



2 12 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

CANADA 

C H EM EX L A B S L T D , TELEPHONE: 985-0648 

e CHEMISTS a GEOCHEMISTS a A N A L Y S T S  a ASSAYERS I 
CERTIFICATE OF ANALYSIS CERTIFICATE NO. szg6 I 

INVOICE NO. $533 

DATE RECEIVED * 2 ~  
DATE ANALYSED J a g  24D2 



21 2 B R O O K S B A N K  AVE. 

NORTH VANCOUVER, B.C. 

CANADA CHEMEX LABS LTD, - i - E L E P H o N E : 9 8 5 - o 6 4 8  

o CHEMISTS 0 GEOCHEMISTS o ANALYSTS e ASSAYERS 

CERTIFICATE OF ANAIJ"TW CERTIFICATE NO. 318267 

TO: tfaar-ga, of ma t lkda ,  INVOICE NO. 3333 
DATE RECEIVED J d y  1817 2 

I 1 
MEMBER 

CANADIAN TESTING 
.. 

ASSOCIATION 



CHEMEX LABS LTD. 

2 12 BROOKSBANK AVE. 

N O R T H  VANCOUVER. B.C. 

CANADA 

T E L E P H O N E :  985-0648 

o CHEMISTS 0 GEOCHEMISTS o ANALYSTS ASSAYERS 

CERTlFlCATE OF ANALYSIS CERTIFICATE NO. 18298 

INVOICE NO. 7533 

DATE RECEIVED Sully 18172 

ATTN: 
DATE A N A L Y s E D  JW 24/72 

b ( r C r B m G ~ ] ~ l d l ~ ~  

SAMPLE NO.:  
PPM 
Copper MEolybdm~~b 

Z;LOOH 2M 40 .c 1 

CANADIAN TESTING 
ASSOCIATION 



2 12 BROOKSBANK AVE. 

N O R T H  VANCOUVER,  B.C. 

CANADA CHEMEX LABS LTD, T E L E P H o N E : 9 8 5 - 0 6 4 8  

C/ 
e C H E M I S T S  o GEOCHEMISTS o A N A L Y S T S  ASSAYERS I 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. x8299 

TO: %@E&% wning @f h # . o & M o ,  

8@r0 2009 - 3177 W. mtimrm St.,  
V ~ C O U V ~ %  ,B G e  

INVOICE NO. 7533 

DATE RECEIVED 
3 d y  18/12 

DATE A N ~ L Y S E D  WY 24/45 



2 12 BROOKSBANK AVE. 

N O R T H  VANCOUVER. B.C. 

CANADA 

CHEMEX LABS LTD. T E L E P H o N E : 9 8 5 - 0 6 4 8  

e C H E M I S T S  o GEOCHEMISTS 0 A N A L Y S T S  0 ASSAYERS I 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. r83M 

TO: ?.kelra MA~aing Coo aP Cam, Ztd*, INVOICE NO. 

$tr?;, 2009 - 1177 Wo H ~ g i a g o  St*, DATE RECEIVED 
Vsncouvar,l,Co 

DATE ANALYSED 

MEMBER 

CANADIAN TESTING 

ASSOCIATION 



0 CHEMISTS 0 GEOCHEMISTS 0 ANALYSTS 0 ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 183Q1. 

INVOICE NO. 7591 

DATE RECEIVED 
July 18/72 

DATE ANALYSED July 21/72 



0 
CHEMEX 

2 12 BROOKSBANK AVE. 

N O R T H  VANCOUVER. B.C. 

CANADA 

L A B S L T D , TELEPHONE: 985-0648 

e CHEMISTS a GEOCHEMISTS e ANALYSTS ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. a302 

TO: &%ll& mnfng GO, of 621n, %td., INVOICE NO. 7533 
ate. 2009 - 1x77 W, Hastinge St.,  
Vm~rrttctf., BqC* 

DATE RECEIVED J b Q  18/72 

DATE ANALVSED st1115f 24172 

I 



21 2 B R O O K S B A N K  AVE. 

NORTH VANCOUVER, B.C. 

CANADA CHEMEX LABS LTD* T E L E P H o N E : 9 8 5 - 0 6 4 8  c-: 
0 CHEMISTS 0 GEOCHEMISTS 0 ANALYSTS @ ASSAVERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 38303 

TO: ffada mn5ng Ga, of Can. Jttd., lNVOICE NO. 7533 
8ta. 2009 - 3177 W e  Ra~tftlga S t * ,  

DATE RECEIVED July 18/72 
Vancower, 1, C, 

DATE ANALYSED 3u3y 24/72 
ATTN : *, P. C0of.w 

FPH Pm 1 
SAMPLE NO.: fwpcr rnlybdmaa 

~24Q.H 2W *: 2 
- 

4 34 * 1, 

1 
C i 

MEMBER 
CANADIAN TESTING 

ASSOCIATION 



e C H E M I S T S  e GEOCHEMISTS e A N A L Y S T S  ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 18304 

TO: Reela Htaing Ca, aE Gan* Ltd., INVOICE NO. 7533 
Ste. 2009 - 1177 W* Eastgngs St., 
V a n c o m ~ t ,  B.C* DATE RECEIVED JW 18/72 

DATE ANALYSED 24/72 
ATTN: 3&. P.Conleup 

SAMPLE NO.: 

I 
+ e 

MEMBER 

CANADIAN TESTING 
Certified by 

ASSOCIATION 



21 2 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA CHEMEX LABS LTD, T E L E P H o N E : 9 8 5 - 0 6 4 8  c: 
e CHEMISTS a GEOCHEMISTS e ANALYSTS e ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 18305 

TO: W l a  Pdgnang Cb. ~f Can, Ltd,, INVOICE NO. 7533 
Ste, 2009 - 1177 W, tiaartfngg BE., 
Vanctiuver, B e C c  

DATE RECEIVED J ~ Y  ffU'P2 

DATE ANALYSED 
July 24/72 

ATTN: 
Mr, P,CanLay 

SAMPLE NO.: 
PPE? PPPi 
Copper WXybd~nm 

8'180 186aJ 10 4 I. 

1 

- \ 
MEMBER 

CANADIAN TESTING 

ASSOCIATION 



L- - -=:- - -- -- - -- 

21 2 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

CANADA CHEMEX LABS LTD, TELEPHoNE;sm.-ow8 

0 CHEMISTS GEOCHEMISTS ANALYSTS ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 18369' 

TO: Eecla Mining Co . of can Ltd. , ; INVOICE NO. , 7571 
Ste. 2009 - 1177 W. uastbU8 8t.a DATE RECEIVED July24/72 
VOIICOUVQ~, B. C. 

DATE ANALYSED jUlY 26/72 
ATTN: 

RAMPLE NO.: Copper Molybdmu~~ 
ON 2WJ 22 < L J  

4 J  6 3 < 1 
6 4 22 * 1 
$ 4  18 4 
10 1 13 * 1 
12 r 20 2 
14 / 2 4 * 1 
16 ' 2 1 * 1 
18 4 20 < 1 
20 ' 2 1 < 1 
22 4 2 1 < 1 

MEMBER Certified by ....... 
CANADIAN TESTING 

ASSOCIATION 



- -- -- ---- - - - - - - -- -- 

212 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. El CHEMEX LABS LTD 
CANADA . TELEPHONE: 9 8 5 - 0 6 4 8  

CHEMISTS GEOCHEMISTS ANALYSTS ASSAY E RS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 18350 

TO : Hecla Mining Co. of Can. Ltd. , INVOICE NO. 7571 
. Ste. 2009 - 1177 W. 8.otinge St. ,  DATE RECEIVED July 24/72 

V O ~ C O U V B ~ ,  8. C. 
DATE ANALYSED julY 26/72 

ATTN: 

MEMBER , Certified by ........ 
CANADIAN TESTING 

ASSOCIATION 

ICp--------- ___ -_ _ _- .- - 



2 1  2 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. E CHEMEX LABS LTD 
CANADA 

TELEPHONE: 9 8 5 - 0 6 4 8  

-. 
CHEMISTS . GEOCHEMISTS a ANALYSTS ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 18351 

TO: Hecla Mining Co. of Can. Ltd., INVOICE NO. 75 7 1  
Sta. 2009 - 1177 W. Haetlnp St., 
Vancouver, B. C. DATE RECEIVED J U ~ Y  24/72 

DATE ANALYSED July 26/72 
ATTN : 

SAMPLE NO.: 
PPM PPM 
Copper No lybdenum 

280N 8 ~ . /  14 d < 1 4  
10 4 13 * 1 
lzJ 2 1 * 1 
14 J 5 1  * 1 
- 

13 * 1 20J 
22' 20 < 1 
24J 10 * 1 
26d 20 * 1 
28' 31 * 1 
3oJ 28 * 1 
32' 2 2 * 1 
34' 16 * 1 
?f,J 21 < 1 
38' 16 *: 1 
40' 46 4 1 

280N 41WJ 244 < lJ 
290N 2E 21J * 1J 

4 J 28 4 1 
6 J  28 < 1 
8' 22 < 1 

10 20 1 
laJ 21 * 1 
y&J R2 < 1 

1 ' 

\ 

CANADIAN TESTING 
ASSOCIATION 1'. 

- -  - - 



21 2 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. E CHEMEX LABS LTD 
CANADA . TELEPHONE: 985-0648 

CHEMISTS GEOCHEMISTS ANALYSTS ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 18352 

TO : Hecla Hinlng Co. of Can. Ltd.,  INVOICE NO. 

Ste, 2009 - $177 W. 88rtiagr S t . ,  
7571 

Vancowar 8. CO DATE RECEIVED July 24/72 

DATE ANALYSED Jay 26/72 
ATTN : 

SAMPLE NO.: Copper Molybdenum 
P 1bWJ 28 J < 14 

18 2 1 < 1 
20d 13 4 1 
22J 20 < 1 
24 24 < 1 
26" 21 < 1 
28J 16 * 1 
303 13 * 1 
32 13 * 1 
34' 34 * 1 
364 16 < 1 
38 J 18 < 1 

1 , 

MEMBER 

CANADIAN TESTINQ 
Certified by .... 

ASSOCIATION 



21 2 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

1, 

CHEMISTS GEOCHEMISTS ANALYSTS e ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 
18353 

TO: Hacla Mining Co. of Can. Ltd. , INVOICE NO. 
7371 

Ste. 2009 - 1177 W. H.rtims St., 
DATE RECEIVED 

July 24/72 
Vanaouver, 8. C. 

DATE ANALYSED July 27/72 
ATTN: 

- 
SAMPLE NO.: Copper Molybdenum 
30ON 18WJ 1zq s 

- A 

20 J 14 * 1 
22J 2 1  < 1 
24 d 26 < 1 
26 4 10 * 1 
28/ 13 < a 
30 J 18 * 1 
32 J 13 * 1 
34.J 26 * 1 
36J 13 * 1 

MEMBER 
CANADIAN TESTINQ Certified by ..... 

ASSOCIATION 

- A 



21 2 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

CHEMEX LABS LTD 
CANADA 

+ TELEPHONE: 9 8 5 - 0 6 4 8  

CHEMISTS GEOCHEMISTS ANALYSTS 0 ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 18354 

Hecla Mining Co. of Can. Ltd.,  INVOICE NO. 
TO: 

S t @ .  2009 - 1177 W. fiastinse St., DATE RECEIVED july 24/72 
V B ~ C O ~ ~ P . ~ ,  Be C e  

DATE ANALYSED 27/72 

MEMBER Certified by .......... 
CANADIAN TESTINO 

ASS0ClAtlON 



21 2 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. E CHEMEX LABS LTD 
CANADA . TELEPHONE: 985-0648 

CHEMISTS a GEOCHEMISTS ANALYSTS ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 18355 

TO: b c l a  Mining Co. of Can. Ltd., INVOICE NO. 7571 
Ste, 2009 - 1177 W e  Utlngs St., 
Vmcoutnr 2 8. C. 

DATE RECEIVED July 24/72 

DATE ANALYSED July 27/72 
ATTN: 

PPM PPM 
SAMPLE NO.: Copper Molybdaaur 
330N bEJ 13 r/ < 



- -- - - - - 

21 2 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

CANADA 

CHEMEX LABS LTD, T E L E P H O N E : ~ ~ - O ~ ~  

CHEMISTS 0 GEOCHEMISTS e ANALYSTS • ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 18356 

TO : Hecla Mining Co . of Can. Ltd., 
Ste. 2009 - 1177 W. 8.stinga St*, 
Vancouver, B. C. 

INVOICE NO. 7571 
DATE RECEIVED July 24/72 

DATE ANALYSED July 27/72 
ATTN: 

11- 1 
SAMPLE NO.: C0pp.t If0 lybdeirta 

+ I A  rf s L V  

BlOO 312HJ 31 1 
1100 314NJ 26 1 
BlOO 316N 26 4 1 
BlOO 318N 26 < l d  



LABS LTD. 
CHEMISTS GEOCHEMISTS ANALYSTS 

CERTIFICATE ANALYSIS 
TO: Hecla Mining Co. of Can, Ltd. , 

S te, 2009 - 1177 W, Has t ings S t ,  , 
Vancouver, B, C. 

2 12 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

CANADA 

TELEPHONE: 985-0648 

0 ASSAYERS 

CERTIFICATE NO. 18524 

lNVOlCE NO. 7650 

DATE RECEIVED July 31/72 

DATE ANALYSED 2/72 
ATTN: 

I 
SAMPLE NO.: 

Couper Molybdenum 
215N 00 88 ' < 1. 

2W 4 8 < 1 
4 44 < 1 
6 300 4 1L 

10 16 < 1 
12 18 < 1 
14 $ 21 < 1 
16 2 0 < 1 
18 16 < 1 
20 13 C *  1 
22 16 4 1 
2 4 16 4 1 
26 16 4 1  ' 

w 7 8  16 4 1 
30 14 5 1 
32 18 # 1 
34 16 4 1 
36 14 C 1 
18 1 lr < 1 

4 0 16 C 1 
42 18 # 1 
44 10 s 1 
4 6 16 4 1 
L8 1 1  r 1 

50 16 < 1 
215N 52W 38 < 1 
225N 00 2 0 4 1 

2W 6 8 < 1 
1. 1 r -- - 1 

6 2 6 6 1 
8 2 8 .c 1 
10 2 2 7 1 
12 8 4 1 
1 I. 
J., 38 1 

16 14 4 1 
18 12 4 1 
2 0 18 4 1 
22 13 1 

1 q 
J.4 7 'L 

'I 

Std. 824 54 16 

MEMBER 
CANADIAN TLBTINO 

ABBOCIATION 



2 12 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. E CHEMEX LABS LTD 
CANADA 

TELEPHONE: 985-0648 

CHEMISTS GEOCHEMISTS ANALYSTS ASSAYERS 

/ 
CERTIFICATE OF ANALYSIS CERTIFICATE NO. 18525 I 

To: Hecla Mining Co, of Can, Ltd. , INVOICE NO. 7650 1 I 
I Board of Trade Tower, 

S t e ,  2009 - 1177 W, Hastings S t , ,  
DATERECEIVED July 31/72 

Vancouver B, C .  DATE ANALYSED 
ATTN: bg, 2/72 

M r .  P .  C d v  "Shaft Creek" 

SAMPLE NO.: 
PPM PPM 
Comer Molybdenum 

225N 26W 13 < 1 

CANADIAN TESTING 
ASSOCIATION 



21 2 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

CHEMEX LABS LTD 
CANADA . TELEPHONE: 985-0648  

0 
CHEMISTS GEOCHEMISTS ANALYSTS 0 ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 18526 

T O :  Hecla Mining Co. of Can. Ltd., INVOICE NO. 7650 
2009 - 1177 W ,  Has tings S t  . , DATE RECEIVED jUIY 31/72 
Vancouver B, C .  

DATE ANALYSED 2/72 
ATTN: Mr. P .  Conley "Shaft creek" 

I PPM PPM 1 
SAMPLE NO.: Copper No lyb d enum 

235N 46W 4 6 4 1 

MEMBER Certified by ..... 
CANADIAN TESTING 

ASSOCIATION 



21 2 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA 

C H EM EX L A B S L T D . TELEPHONE: 985-om8 

CHEMISTS GEOCHEMISTS ANALYSTS ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 18527 

- ..- 
TO : Hecla Mining Coo of Can. Ltd*  p INVUILL NU. 7650 

jI2009 - 1171 W, Hastings St*, DATE RECEIVED jUIY 31/72 
Vancouver, B. C. 

DATE ANALYSED Aug. 2/ 72 
ATTN: M,. P , conley "Shaft creek" 

PPM PPM 
SAMPLE NO.: Copper Molybdenum 
255N 8W 26 4 1 

10 21 4 1 
12 13  # 1 

4 1 14 3 6 
1 I; 18 < 1 
1 8  2 6 < 1 
2 0 14 < 1 
22 18 < 1 
2 4 58 4 1 
7 I; 18 4 1 
28 16 4 1 

I 
- - 

.-,I 
L. V 

1 I. A 1 
7 - 

S t d ,  {I24 5 4 16 I 
MEMBER 

CANADIAN TESTING 
ASSOCIATION 

- 



2 1  2 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

CHEMISTS GEOCHEMISTS ANALYSTS ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 18528 

INVOICE NO. 

Hecla Mining Co . o f  Can. Ltd . , 7650 

82009 - 1177 W. Hastings St., DATE RECEIVED July 31/72 
Vancouver B. C, 

DATE ANALYSED Aug. 2172 

MEMBER Certified by .... 
CANADIAN TESTING 

ASSOCIATION 



21 2 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

CHEMISTS GEOCHEMISTS ANALYSTS ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 18852 
INVOICE NO. 

TO: Efscla Mining Co. of Canada Ltd., 
7932 

42009 1177 We HaStingo St . ,  DATE RECEIVED 17, 1972 
Vancouver, B . C . 

DATE ANALYSED 
ATTN: Bug. 23, 1972 

Mr. P. Conley 
I 1 

SAMPLE NO.: ppm 
ar pH 

L 149N 18W 80 2 6 5 

L 150N 17W 

Certified by ..... CANADIAN TESTINO 
ASSOCIATION i 



2 12 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

CHEMEX LABS LTD 
CANADA . TELEPHONE: 985-0648  

CHEMISTS GEOCHEMISTS ANALYSTS ASSAYERS 
I 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 18853 

TO:  Hscla Mining Coo of Canada Ltd.,  
62009 1177 W. Haotingr St . ,  
Vancouver, B.C. 

INVOICE NO. 7932 

DATE RECEIVED ljUg. 17, 1972 

DATE ANALYSED Aug. 23, 1972 
ATTN: Mr. P. h l e p  

I 1 
SAMPLE NO.: PPQ' PPrn pH 

L 15SN 2% 20 2 7.1 
26 31 7 6 6 
27 28 11 60 3 
28 20 1 6.4 
29 $6 1 6 . 7 

30 48 2 608 
31 . ,  '52 2 6. 6 
32 50 1 I 6.6 
3 3 21 1 , 5.6 

T. 155N IIbW 18 4 1 k /; 

L 156N 17W ' 46 * 5 . 6.0 
L lS7N 17W 18 a t  3 , 6.0 
L 158N 17W , .  36 3 6 0 
L 159N 17W 20 2 5 . 4  

1R 91 9 & A  -- .  
2 0 4 6 11 6.1 
30 "0 a 2 703 

L 165N 17W 

.... 2 .................. 
CANADIAN TESTINO 

ASSOCIATION 



21 2 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

CHEMISTS GEOCHEMISTS ANALYSTS a ASSAYERS 

CERTIFICATE OF ANALYSIS 

TO: Hecla Mining Co. of Can. Ltd. , 
Ste. 2009 - 1177 We Bat ings ,  
Vancower, B.C. 

INVOICE NO. 7927 

DATE RECEIVED August 17/72 

DATE ANALYSED August 23/72 
ATTN: 

PPM PPM 
SAMPLE NO.: Copper Molybdenum pH 

W LU 4 

MEMBER 
CANADIAN TESTING 

ASSOCiATION 



L - - - - 

21 2 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

CANADA 

C H EM EX L A B S L T D , TELEPHONE: 985-0848 

CHEMISTS GEOCHEMISTS ANALYSTS ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 

TO: HeclaMining Co. of Can. Ltd., INVOICE NO. 

Ste,  2009 - 1177 W. Hastings S t . ,  DATE RECEIVED 
Vancouver, B . C. 

DATE ANALYSED 
ATTN: 



21 2 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

CANADA 

C H EM EX L A B S LT D. TELEPHONE: 985-0648 

I 

CHEMISTS GEOCHEMISTS ANALYSTS ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 19019 
INVOICE NO. 8010 

TO: Hecla Mining Co. of Canada Ltd., 
/I2009 1177 W. Hastings S t . ,  DATE RECEIVED Auga 239 1972 
Vancouvr~r, B . C ,  

D A T E A N A L v s E D  Aug. 28, 1972 
ATT": ~ r .  P .  Conley 

t 

SAMPLE NO.: 
PPm PPm 
Copper 'Mo;ybdenum 

210N 1W 4 64' ld 



212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

CANADA CHEMEX LABS LTD. TELEwoN.:ms-oeim 

CHEMISTS GEOCHEMISTS ANALYSTS ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 19020 

T O :  Hecla Mining Co. o f  Canada Ltd., INVOICE NO. 8010 
!I2009 1177 W. Has thgs  S t . ,  
Vancouver. B .C C DATE RECEIVED Aug . 23, 197 2 

DATE ANALYSED bug. 28, 1972 
ATTN: M r .  P. Conley 

I 



1 _ _  - -  _ -  ___- - -  - -- - -  

21 2 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. E CHEMEX LABS LTD 
CANADA . TELEPHONE: 985-0648 

CHEMISTS GEOCHEMISTS ANALYSTS 0 ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 19021 

INVOICE NO. 8010 
TO: Hecla Mining Co. of CanadaLtd., 

!I2009 1177 W .  Hastings S t . ,  DATE RECEIVED Aug. 23, 1972 
Vancouver, B . C . 

DATE ANALYSED Aug. 28, 1972 

SAMPLE NO.: ppm PIm' 
C o n n ~ r  

235H 3E 173 f".4"""" 
4 12 < 1' 

235N 5E 18 J 2 J 
245N 1 E  ( 224* 1'/ 

3 'iR di 1 J 
i - -  

2" 3 24 1/ 
4 28 4 14  

245N 5E C > O ~  < 1.I 

c t &,-a LC; - 3 /, 


