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DATE: May 15,  1975. 

J.  J .  McDougall 

COPIESTO: B. blanchuk, I .  L .  E l l '  t t ,  S. N. C h a r t e r i s ,  F i l e .  J 
I: FROM: S. Zastavnikovich.  

SUBJECT: SUMlARY OF GEOCHE?lICAL IVORK DONE IN 1963 AND 1973-74 ON RAUKS ISLAND 

T o t a l  geochemical work done t o  d a t e  on Banks I s l and  gold p r o p e r t y  c o n s i s t s  of  
f o u r  s e p a r a t e  surveys : 

1 . )  An ex tens ive  heavy-metals s o i l  survey done i n  1963 ove r  a  dozen geophysical  
g r i d s  i n  o rde r  t o  h e l p  d i s t i n g u i s h  between l e g i t i m a t e  and g raph i t e -caused  s e l f -  
p o t e n t i a l  anomalies. The samples were analyzed i n  t h e  f i e l d  and t h e  r e s u l t s  
summarized i n  S. N .  C h a r t e r i s '  Geochemical Report o f  '64 .  The heavy-metals 
anomal ies ,  t o g e t h e r  wi th  the  S. P .  conductors ,  a r e  p resen ted  on two over lapping 
500-sca le  Map Sheets  #1 & 2. 

2 . )  A f t e r  a  t en -yea r  dormant p e r i o d  an i s o l a t e d  s o i l  survey was performed 
i n  June ' 73  by R .  Samuelsan ove r  a  geophysica l  Mag. and E .  FI. g r i d  on t h e  
GRO Claim Group i n  the  Foul Bay a r e a .  Some 200 ' B '  hor izon s o i l s  were co l -  
l e c t e d  a t  100 foo t  i n t e r v a l s  and analyzed f o r  Zn, Pb, Ag, and As by o u r  l a b  
i n  Vancouver; t h e  r e s u l t s  a r e  summarized by I .  L. E l l i o t t  i n  an Assesment Report 
of J u l y  '73 .  The Arsenic  anomal ies ,  which g e n e r a l l y  seems t o  be t h e  most 
u s e f u l ,  a r e  p resen ted  ( t o g e t h e r  wi th  t h e  E .  ?.I. anomalies)  on Map Sheet  #1. 

During 1974 two s e p a r a t e  geochemical p i l o t  - s t u d i e s  were completed on Banks 
I s l a n d  by t h e  author  wi th  much h e l p  from K .  Chr i s t ensen ,  R.  Essen,  B. Downing, 
and B .  Manchuk. Being t h e  n o s t  r e c e n t  t h e s e  a r e  d i scussed  i n  g r e a t e r  d e t a i l  and 
t h e i r  impl i ca t ions  f o r  t h e  major geochemical program t o  be done t h i s  summer a r e  
enumerated. 

3 . )  I n  May '74 t h e  survey c o n s i s t e d  o f  i n t e n s e  sampJing o f  s o i l s  acc ross  t h e  
t h r e e  known o re  zones on the p roper ty -  &he Discoverv.  K i m .  and Bob zones- a t  
t e n - f o o t  p i cke ted  i n t e r v a l s .  S i x  200-3CC-foot long l i n e s  were sampled, two over  
each  mine ra l i zed  zone. A t  every  s i t e  t h e  ' A '  hor izon was sampled, and t h e  'B' 
o r  ' C '  hor izons  where a v a i l a b l e ,  i n  o r d e r  t o  d i s c o v e r  t h e  optimum sampling 
procedure  t o  be followed t h i s  summer i n  s e a r c h  o f  a d d i t i o n a l  gold  m i n e r a l i z a t i o n .  
Some 350 samples were c o l l e c t e d  which, by c o m p o ~ i n g  t o  y i e l d  s u f f i c i e n t  m a t e r i a l  
f o r  a n a l y s i s ,  r e s u l t e d  i n  216 samples be ing  analyzed by our  Vancouver l a b  f o r  
Zinc ,  S i l v e r ,  Arsenic  and Mercury. To e s t a b l i s h  t h e  r e l a t i o n s h i p  between Gold 
and t h e  p a t h f i n d e r  elements twenty s e l e c t e d  samples were analyzed f o r  gold  by 
Bondar-Clegg l a b o r a t o r i e s .  The a n a l y t i c a l  r e s u l t s  from t h i s  p i l o t  s t u d y  a r e  
summarized by I .  L.  E l l i o t t  i n  an Assesment Report of  June '74 ,  and a r e  presented 
h e r e  on t h r e e  smal l  s e p a r a t e  Maps #3,  4  & 5.  

4 . )  During October ' 74  f u r t h e r  geochemical work c o n s i s t e d  o f  c o l l e c t i n g  370 
'A'  ho r i zon  samples a t  25-foot i n t e r v a l s  a long 1 3  l i n e s  400-1000-feet long 
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and 400 f e e t  apa r t .  'Ille g r i d  i s  an e x t e n t i o n  of  t h e  o r i g i n a l  Crossbreak g r i d  
and runs p a r a l l e l  t o  a  major f a u l t  t o  t h e  n o r t h  u n t i l  i t  connects  wi th  t h e  Bob 
zone g r i d  one mile westward. The samples were analyzed i n  our  Vancouver l a b  
f o r  Zinc, S i l v e r  and Arsenic;  t h e  a n a l y t i c a l  r e s u l t s  a r e  p r e s e n t e d  on Map #6 
and t h e  contoured anomalies a r e  shown on Nap #7. 

DISCUSSION 

Each of  the  surveys i s  discussed i n  t u r n :  

A.) The heavy-metals survey done t e n  yea r s  ago,  though a b l e  t o  e l i m i n a t e  t h e  
graphi te-caused S. P. anomalies, d i d  n o t  d i s t i n g u i s h  between b a r r e n  p y r i t i c  ho r i zons  
o f  metasedimentary bands and nea r  qua r t z  ve ins  i n  t h e  i n t r u s i v e s  (both  con ta in - -  
i n g  low bu t  s i g n i f i c a n t  z i n c ) ,  and t h e  zones o f  gold-bear ing s u l f i d e s .  Also,  
one occurence of  an au r i f e rous  p y r i t i c  showing escaped d e t e c t i o n .  

- With a  very small  number of t o t a l  samples (200-300) it is now p o s s i b l e  t o  
resample seve ra l  occurences of  each of  t h e s e  types  of  m i n e r a l i z a t i o n  and analyze  
t h e  samples f o r  s e v e r a l  p a t h f i n d e r s ,  e s p e c i a l l y  Arsenic ,  p l u s  S i l v e r  and 
p o s s i b l y  Zinc and Molybdenum and from t h e i r  r e l a t i v e  abundances and i n t e r -  
element r a t i o s  d i scover  t h e  most promisding i n d i c a t o r  p a t t e r n s  f o r  go ld  
m i ~ i e r a l i z a t i o n .  For example, a r s e n i c  should  be l e s s  i n f l u e n c e d  by t h e  z i n c  
con ten t  alone than the  heavy-metals va lues  a s  t h e  s u l f u r  i n  s p h a l e r i t e  i s  
t h e  l e a s t  l i k e l y  t o  be replaced by a r s e n i c  among t h e  common s u l f i d e s ( G o l d s c h m i d t ~ ~  
page 471). Also, var ious  degrees of chemical a t t a c k  could be experimented w i t h  
a t  t h e  l a b  u n t i  1  some d i s t i n g u i s h i n g  c h a r a c t e r i s t i c s  of  a u r i f e r o u s  mine- 
r a l i z a t i o n  a r e  i s o l a t e d  from t h e s e  exper imenta l  samples.  

. 
B.) In  the  Ju ly  ' 73  Assesment Report on t h e  GRO Goup c la ims I .  L. E l l i o t t  
reccomended sampling ex ten t ions  of  t h e  s t r o n g e s t  a r s e n i c  anomalies (which 
had s i l v e r  and z inc  suppor t )  a long s t r i k e .  The-goa l  of  t h i s  su rvey  was t o  
sample t h e  ' B '  hor izon,  which was mostly unobta inable ;  t h i s  lack o f  sampling 
homogeniety i s  r e f l e c t e d  i n  poor c o r r e l a t i o n  among t h e  Zn, Pb, Ag and AS 
anomalies,  and the  r e s u l t s  should be considered a s  incomplete .  'Illus f u r t h e r  
uniform sampling i s  necessary  be fo re  t h i s  a r e a  can be f u l l y  e v a l u a t e d .  

C. )  I .  L. E l l i o t t ' s  June  '74 Geochemical Assesment Report summarizes t h e  
r e s u l t s  of t h e  p i l o t  survey done over t h e  t h r e e  known gold  occurences ,  t h e  
Discovery,  K i m  and Bob zones. The most impor tant  f i n d i n g s  i n c l u d e :  

1. Usefulness of  sampling t h e  ' A '  Horizon- it i s  r e a d i l y  a v a i l a b l e  and 
g e n e r a l l y  conta ins  g r e a t e r  amounts o f  a l l  t h e  elements analyzed,  Zinc,  S i l v e r ,  
Arsenic  and Mercury, than t h e  ' B '  o r  ' C '  ho r i zons .  

2 .  Arsenic and S i l v e r  a r e  more p r e f e r a b l e  i n d i c a t o r s  of  Gold minerali :  
z a t i o n  than Zinc and Mercury, t h e  l a s t  one being abundant b u t  t o o  e r r a t i c  
t o  be use fu l .  

3. Arsenic shows s t rong  p o s i t i v e  c o r r e l a t i o n  wi th  Gold v a l u e s ,  hence it 
i s  a  very u s e f u l ,  y e t  r e l a t i v e l y  inexpensive  (compared t o  ana lyz ing  f o r  go ld  
i t s e l f ) ,  pa th f inde r  f o r  a u r i f e r o u s  m i n e r a l i z a t i o n  on Banks I s l a n d .  Table  # 1  
i l l u s t r a t e s  t h i s  c o r r e l a t i o n .  

I - The concentra t ion of  elements i n  hor izon ' A '  v s .  ho r i zon  ' B '  ( o r  ' C ' )  a t  
sample s i t e s  where both were sampled i s  i l l u s t r a t e d  on l o g a r i t h m i c  s c a l e  
i n  Graph #1. Most of  t h e  r a t i o s  f a l l  below and t o  t h e  r i g h t  of  t h e  d iagonal  
l i n e  ( along which t h e  r a t i o s  a r e  1: 1) i n d i c a t i n g  g r e a t e r  abundance i n  t h e  



' A '  hor izon-  however, d e f i n i t e  excep t ions  do occur .  This  r e v e r s a l  
u s u a l l y  happens nea r  and over mine ra l i zed  v e i n s ,  which i s  t o  be expected 
(where concentra t ion v a r i e s  wi th  depth ,  though mercury i s  t h e  l a s t  one 
t o  r e v e r s e ) ,  b u t  i t  a l s o  occurs  over background a r e a s  such a s  t h e  sou the rn  , . 
end o f  l i n e  D2, Map #5, where a l l  e lements  except- mercury a r e  en r i ched  
i n  t h e  ' B '  hor izon,  though z i n c  v a l u e s  a r e  unusua l ly  low. 

- From l imi ted  c o r r e l a t i o n s  wi th  geology,  s o i l  samples c o l l e c t e d  ove r  
l imestones  seem t o  be excep t iona l ly  low i n  z i n c  va lues  i n  t h e  ' A '  hor izon  
and probably en r i ched  i n  z inc ,  s i l v e r  and a r s e n i c  i n  hor izon 'B' . Thus 
i n t e r p r e t a t i o n  of  t h i s  summer's geochemical r e s u l t s  must be c l o s e l y  
c o r r e l a t e d  wi th  geo log ica l  mapping. 

- Of i n t e r e s t  a r e  t h e  s e v e r a l  sample s i t e s  n e a r  t h e  sou th  end o f  Line D l  
which a r e  anomalous i n  a l l  e lements ,  and ext remely  anomalous i n  mercury. 
A t  t h a t  po in t  t h e  l i n e  s k i r t s  a  k ink i n  t h e  metasedimentary band and may 
w e l l  i n d i c a t e  narrow m i n e r a l i z a t i o n  independent of  t h e  o r i g i n a l  Discovery 
zone. 

=--Gold i t s e l f  i s  concentra ted  i n  t h e  ' B 1  hor izon-  one s i t e  \+here bo th  
hor i zons  were t e s t e d  f o r  gold  showed 6 X  g r e a t e r  va lue  i n  ' B ' ,  though 'A' 
was r i c h e r  i n  a l l  o t h e r  elements.  Follow-up sampling must i n c l u d e  t h e  ' B '  
ho r i zon  as  a  po r t ion  of  anomalous samples may be  done f o r  gold .  I n  a 
s e a r c h  f o r  disseminated gold i n  s o u t h e r n  B . C .  H. Warren 6 J .  Majek (Western 
bliner, Oct. ' 73 )  showed d e f i n i t e  concen t ra t ion  o f  go ld  occurs  i n  t h e  'B' 
hor izon ,  even though mercury was c o n s i s t e n t l y  h i g h e r  i n  t h e  t o p  'A' hor izon 
from t h e  same loca t ions .  

D.) The 'Crossbreak t o  Bob Zone' 'A ' -hor izon so i l - sample  g r i d  done 
l a s t  f a l l  i l l u s t r a t e s  t h e  advantages and t h e  l i m i t a t i o n s  o f  r eccona i s sance  
sampling: 

- Even though no sampling l i n e  r an  d i r e c t l y  ove r  t h e  Bob Zone, t h e  
survey s u c c e s s f u l l y  showed up t h e  zone and i n d i c a t e d  i t s  p o s s i b l e  
e x t e n t i o n .  

- The anomaly on Line 12W, which c o n t a i n s  t h e  h i g h e s t  z i n c  v a l u e s  w i t h  
good a r s e n i c  and s i l v e r  suppor t ,  i n d i c a t e s  t h a t  t h e  geophysica l  and t h e  
heavy-metals surveys d i d  n o t  ex tend  f a r  enough westward, a s  b o t h  s topped  
a t  Line 1 1 N .  F i e ld  obse rva t ions  n o t e d  t h a t  t h e s e  samples c o n t a i n e d  g r e a t  
amounts o f  l a rge - f l aked  brown weathered b i o t i t e ,  though n o t  a l l  such 
samples were anomalous i n  z inc .  

- However, t h e  widely spaced l i n e s  and absence o f  geo log ica l  mapping 
d i c t a t e  t h a t  t h e  contours  on Map #7 a r e  on ly  t e n t a t i v e ,  and may even be  
mis leading i n  absence of f i l l - i n  sampl ing.  S t i l l ,  t h e  survey d i d  e l i m i -  
n a t e  l a r g e  p o r t i o n s  of  barren  t e r r i t o r y .  

- A s  some 75-80 % o f  s i l v e r  and a r s e n i c  va lues  a r e  a t  o r  below t h e  
d e t e c t i o n  limits and z i n c  showed m u l t i p l e  non-anomalous p o p u l a t i o n s ,  
no cumulative-frequency diagrams a r e  p r e s e n t e d  and t h e  contoured v a l u e s  
a r e  used p r i m a r i l y  a s  t r e n d  i n d i c a t o r s .  

- Disappoint ingly ,  t h e  su rvey  i n d i c a t e s  l i t t l e  m i n e r a l i z a t i o n  i n  
t h e  Crossbreak zone. The r e c e n t l y  ob ta ined  r e s u l t s  from samples a long  
Line 3E (not  shown on map) c o l l e c t e d  by B. Manchuk s e v e r a  weeks ago 
i n d i c a t e  a  very weak e x t e n t i o n  o f  t h e  s i l v e r  anomaly n o r t h  o f  t h e  creek 



on Line 01V, and show up no new high values i n  any element. 

- An a l t e r n a t e  method of sampling along the break i t s e l f  w i l l  be  con- 
s i d e r e d ,  and i f  success fu l ,  can be extended t o  o t h e r  f a u l t s .  Three t o  
four  samples could be co l lec ted  accross  t h e  break a t  t en- foo t  i n t e r v a l s  
every 100-200 f e e t  along the  f a u l t  and analyzed f o r  molybdenum as  wel l  as 
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z inc ,  s i l v e r  and arsenic .  The s t rong  c o r r e l a t i o n  between Mo anomalies 
and f a u l t s  reported by G. Woodsworth i n  h i s  reg iona ly- re levan t  sediment 
survey i n  Prince Rupert area  including Banks I s land  (Econ. Geol., Vol 6 6 )  
suggests  t h i s  elements abundance i n  s t r u c t u r a l  breaks i n  t h i s  area.  This 
experiment may show where along t h e  f a u l t  t h e  minera l i za t ion ,  i f  p resen t ,  
i s  concetrated. 

- .  - In h i s  study Woodsworth obtained extensive Mo anomalies i n  streams 
dra in ing  Banks t o  Waller lakes  and one o f  t h e  only two Cu anomalies on 
t h e  i s l and .  There were no Zn o r  cxCu anomalies, suggest ing lack o f  massive 
s u l f i d e s  and t h e i r  r e s u l t a n t  chemical weathering i n  t h e  a rea .  

- The s t rong but narrow a r s e n i c  anomaly on l i n e s  201Y and 24W shows why 
t h e  sampling i n t e r v a l  along a l i n e  must no t  exceed 25 f e e t ,  even i n  a 
recconaissance survey. The cause o f  t h i s  anomaly should be inves t iga ted ,  
though i t s  extent ion l i e s  under t h e  lake. 

SCOPE OF ' 74 SUMMER GEOCHEMICAL WORK 

To he lp  discover addi t ional  gold minera l i za t ion  on t h e  p roper ty  a l a r g e r  
sampling program has been organi'zed f o r  t h i s  summer. Based on d e t a i l e d  
considerat ions  of favorable s t r u c t u r a l  f e a t u r e s  B. Flanchuk has o u t l i n e d  
some 30 line-miles of recconaissance g r i d s  t o  be sampled. To accomplish 
t h i s  with a minimum of samples on i n i t i a l  b a s i s  the  l i n e s  w i l l  be 400 f e e t  
a p a r t  and sampled a t  25-foot i n t e r v a l s  along t h e  l i n e .  Only t h e  'A'  hor i - -  
zon s o i l s  w i l l  be taken, r e s u l t i n g  i n  6000-6500 samples, and analyzed 
f o r  Arsenic, S i l v e r  and Zinc. For i n i t i a l  surveys t h i s  was found t o  be 
t h e  most useful  combination of  horizon and pa thf inders  f o r  gold. 

- Follow-up work on the r e s u l t i n g  anomalies must inc lude  sampling of  t h e  
' B '  horizon as wel l ,  e spec ia l ly  when sampling over  l imestones,  The 
e x i s t i n g  anomalies from previous surveys w i l l  be sampled i n  d e t a i l .  

- The recconaissance g r ids  t o  be sampled a r e  shown on Maps #1 & 2 a s  
dashed l ines .  These w i l l  be c u t  and picketed a t  100-foot i n t e r v a l s  p r i o r  
t o  sampling. 

- -  Some guidel ines  on sample-collecting technique based on previous 
sampling i n  t h e  a rea  include: 

a.  Shovels with shor t ,  sp l i t - end  handels should be used i n s t e a d  o f  
grubhoes; t h i s  makes f o r  speed ie r  c o l l e c t i o n  o f  s u f f i c i e n t ,  
uncontaminated, ' A '  horizon samples. 

b. Instead of t h e  usual wr i t ing  of numerous d e t a i l s  an t h e  sample 
bag a t  each s i t e ,  more use fu l  information i s  obtained i f  a 
p r o f i l e  of each line,sampled i s  drawn i n  penc i l  i n  t h e  sampler 's  
notebook. Such a p r o f i l e  sketch should show r e l a t i v e  land 
e leva t ions ,  type of t e r r a i n -  swamp, woodland, creek,  bear!, e tc . ,  
and sample locat ions  t o  sca le .  I t  i s  time-saving ( e s p e c i a l l y  i n  
r a i n )  ye t  gives  valuable  information about t h e  samples. 
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