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INTRODUCTION 

I n  t h e  s p r i n g  o f  1979, a  few s t r e a m  sediments  c o l l e c t e d  from 

Richardson I s l a n d  re tu rned  moderately anomalous a rsen ic  values. I n  ear- 

l y s p r i n g  o f  1980, f o l l ow -up  p rospec t ing  revea led  compl i c a t e d  geology, 

some p y r i t e  m i n e r a l i z a t i o n  and more anomalous a rsen ic  w i t h  a  few anoma- 

l ous go1 ds i n  s t r eam sed iments .  The p rope r t y  was staked May 3, 1980. 

D e t a i l e d  mapping and sampl i n g  were done i n  e a r l y  s p r i n g  1981, f o l  l owed  

by  f u r t h e r  mapping and sampl i n g  du r i ng  t he  autumn o f  1981. 

Geology was found t o  i n c l u d e  f o u r  rock format ions compl icated by  

f a u l t i n g  and s e v e r a l  t y p e s  o f  i n t r u s i o n s .  Anomalous a rsen ic  p a t t e r n s  

w i t h  spo t t y  anomalous go1 d  va l  ues assoc ia ted  w i t h  p y r i t e  m i n e r a l  i z a t i  on 

i n d i c a t e d  t h e  need f o r  f u r t h e r  p rospec t ing .  One l a r g e  area compr is ing 

t he  southeast  co rner  o f  t h e  i s l a n d  had n o t  been mapped o r  sampled i n  t he  

p r e v i o u s  1981 programmes. Th i s  areas was se lec ted  f o r  i n v e s t i g a t i o n  i n  

1984. I t  had been i n d i c a t e d  t o  be u n d e r l a i n  by Karmutsen greenstones on 

t h e  b a s i s  o f  p r e v i o u s  work. Karmutsen vo l can i cs  hos t  i n t e r e s t i n g  g o l d  

m i n e r a l i z a t i o n  on t he  HIGHGRADE prospect,  a  few k i l ome te rs  southwest. 

The 1984 s o i  1  sa~np l  i ng programme was c a r r i e d  o u t  on a N-S g r i d  

w i t h  l i n e  spacings o f  150-250 metres and sample s i t e s  a t  50 metre i n t e r -  

v a l  s  a l o n g  t h e  l i n e s .  A few base-of -s lope con tour  l i n e s  were a1 so run  

w i t h  the  same sample i n t e r v a l .  O u t c r o p s  e n c o u n t e r e d  were mapped and 

sampled where a1 t e r a t i o n  o r  m inera l  i z a t i o n  warranted. 

I n  t o t a l  147 s o i l s ,  6 s i l t s  and 5  r o c k  c h i p s  samples were ob- 

t a i  ned  and  a n a l y z e d  f o r  g o l d  and a rsen ic .  Geology and geochem r e s u l t s  

a r e  p l o t t e d  on F igures 3-5. 



7 

LOCATION MAP: FOUR CORNERS #1-84 MINERAL CLAIMS 
2 

PnCIFc 

LIST OF ABBREVIATIONS. 

A n R t v Y I m  UY O U R  OI I t C M O  

Y* - I  . " l *~L .~ I *L  
MI - L U * * L L  1111I.Z 8 L I I I M I I 1 0 N I  L10  
Y C *  -m*" U I A L ,  L 
Y O  -Y,IO*I I t¶OU"CLS *c 
8L.l I1Llrl.e I L I O U I L I S  IL 
m 1 1 t  - *  W.LI 
Yt -I l .c,  I)LSOUI)CL, L 1 0  
0 -M0ffiI " L l 0 U " C l l  L 1 0  
WC" - I  ."'I 
Y U*... HO* I t W ,  I TO 
c*n. -c.*.e1. I l a U C t I  *c 
C., - C Y I 7 . L  OI*."C, L t O  
U L .  - L L U  .."IOO 
L O *  - E * A * L U I I L * \ S O Y I C L I L 1 0  
(LC" I C L l Y I I I I  
C S l  CO*Y)LIO.IIO LIWL. Y l l l  L,O 
w 0  0~."0*0 I l I " U " C L 5  6 1 0  
DIO* -I 080" 
t M M  - L M N  R l S O U l C l l  ~ 1 0  
€"CL t * L I O I  R f l t l V L S  CYI IO*  LTO 
f, I.ICU."IDCI $ 1 0  
a10 ClCl 011 * 6.5 L I O  
N N l  ""*l 1 I L V 1 1 I  t.CLO".IID* COlP 
*1CI M Y C I M I  I C S U U I C L I  UO D(YLIOIIL#~ c m ~  
611 1111*0 LOLO l.*LC+.l0*, UC 
,*I - d l ,  LL IV ICL*  C o l t  l.*L*l, 
11111 - 1 .  111," 1101.11, 
1 0 1  - l L * * t D 1  I t S O U a c L l  IU 
RIW -.Dtl L lL t .  YINL, , I 0  
L o l l  c SOWALL 
*a ,  -.I)*., L U l  YU, , t o  
LLDS - *  L L I ,  
LC48  LO"..IL IL,',U"Ct, *( 
"1" .".,0(1t" YI*t".L, , I0  
mu - P *  "."ILL.* ltl...LI 
m n  -.* Y O l " 0 l  
Y * 1  - J *  I M I O I I  
ms - owss. c x r v x r v a s  wc 
a1 O L l l f "  "CSDUICI, L I D  
COL -.1.ctn M " 1 L O I Y L " I  L 1 0  
PLZ --.I. "U4"L L 1 0  
PIOF - , I O L U  L l h M l T D H  .C1 LTO 
r1.H - I "  ,IUO,*1DOL 
Sit* ,c ,1I."C" 
M - SUZII  I IUW L I P L M a I M S  L10  
U. - ""11 I Y  
"*1 -*1*101. "LSOY"CL5 LrO 
I."" 1 1 1 O 1 O  "15OU"CIS L I D  
I* - I t .  L*l"C. C O I P  
"In -""I"., M X U C L S  Lm 
*.a -*Xlr*n* W M  ~ U W C L l  ,& 
Y l L  -. ,.lL*.Y 
YID -4" YWOWOII *I 

--LM u n u r  Lln m m n r w s  

Majorem Minerals Ltd. 
QUEEN CHARLOTTE ISLANDS 

a_ -  ., 1 3  s...,, a ,... I... I_ 3 .,..~.,,. ,dl ., ll., *.*.*. .'..,' . ,.- ....a ".. . "$. ..*I .c .I.-.,* ).,,.ll" i 

I. .." '. * * C L I  ,.... l n  .I "'<". s.4 ...., 1. .I .<.,W , ".." 
I" - I *  .- .W,"li, .**. " * '., I, .I? ,* u U". . .", .,<"a . ." ""9  .,a ... ..a ,*W#. .w .,"..', .s ,* * ...,m,. 
W.,," l", . , . .(,* .I U.., *I ", .".. ... .I), "1 .I. "..,,..I, 
,..I ,.... ,CI<."( I.. .. I.".. ...-* I" ' " l  3. .... ..,, 
1.t' I..,." ,I ..-, r,... 1' 1.. .*, .I.". U. 1.. . 

SKEENA MINING DIVISION 

MINERAL CLAIM MAP 
ACCURACY NOT G U A R A N T I E D  - Thas m o p  IS 
b * l l * v e a  lu DI o pwa v p p r ~ x t m a l ~ o n  01 clam 
l o c ~ l m n  and own.lshlg 

D A T E  - J u l y  1 .  1983 - I n c l u d a s  m,n# ro l  

c l o m r  r.cordta p t ~ c  ID JYI, I, 1 9 0 3  

P#.pof8a I r  - JMT SERVICES CORP 0827 H d w n  st vonewv,r ,  0 c  - 604.286 iut I 
D r o l l e d  By - F ~ n a l b n e  D r o l l a n g  8 O r o p B c s  Ltd 



LOCATION AND ACCESS 

The p r o p e r t y  c o v e r s  mos t  o f  Richardson I s l and ,  a  3 km by 6  km 

l o n g  i s l a n d  l y i n g  54 km due south o f  Sandspit. Access t o  the  c l a i m  can  

be  made b y  he1 i c o p t e r  t o  a  few recen t  s l i d e s  on the  i s l a n d  o r  t o  a  few 

beaches a long  t he  gene ra l l y  steep shore l ine .  Access can a l s o  be made by  

f loa t -equ ipped  f i x e d  wing a i r c r a f t  t o  a  g rave l  beach on t he  west s i de  o f  

t he  i s l a n d  o r  by boat.  Sandspi t has c h a r t e r  he1 i c o p t e r  bases, Queen 

C h a r l o t t e  He1 i c o p t e r s  o r  Vancouver I s l  and  He1 i c o p t e r s ,  and a  c h a r t e r  

f i x e d  wing a i r c r a f t  base, Trans P r o v i n c i a l  A i r 1  i nes  (B.C. A i r ) .  P a c i f i c  

Western A i r l i n e s  p rov ides  d a i l y  j e t  se rv i ce  t o  Vancouver. 

TOPOGRAPHY AND VEGETATION 

E l e v a t i o n s  on t h e  p r o p e r t y  range from sea l e v e l  t o  a 1600 f o o t  

h i g h  peak i n  t he  cen t re  o f  the  i s l and .  West f a c i n g  slopes a re  ext remely  

s t e e p  and d i f f i c u l t  t o  t r a v e r s e .  E a s t  f a c i n g  s l o p e s  a re  moderate ly  

steep and gene ra l l y  e a s i l y  t r a v e r s i b l e .  Much o f  t he  i s l a n d  was l ogged ,  

about 40 years  ago, except  f o r  the steeper h i l l s i d e s .  

MINERAL CLAIMS 

CLAIM NAME UNITS RECORD NO. RECORD DATE OWNER 

FOUR CORNERS #1 20 2334 May 28, 1980 G.G. Richards 
#2 12 2335 I1 18 

#3 15 23 36 I1  I1 

#4 2 2337 I1 I1 
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GEOLOGY 

General 

The 01 d.es t rocks  exposed on the  p rope r t y  a re  T r i a s s i c  Karmutsen 

Format ion f lows  and p i 1  low lavas.  Ove r l y i ng  t h i s  fo rmat ion  i s  the  Upper 

T r i a s s i c  t o  Lower J u r a s s i c  Kunga Fornlat ion 1  imestones, 1  imy a r y i l l  i t e s  

and a r g i l l  i tes. Ju rass i c  Yakoun Format ion vo l can i c  b recc ias  and a r g i l -  

1  aceous v o l c a n i c s  over1 i e  t he  Kunga Format i  on. F a u l t  con tac t s  a re  com- 

mon between a l l  o f  these rock types. Ac id  dykes o f  d a c i t i c  t o  r h y o l  i t i c  

c o m p o s i t i o n  i n t r u d e  a l l  o f  t h e  above r o c k s  as dykes and srnall p lugs. 

They a re  b e l i e v e d  t o  be i n t r u s i v e  phases o f  the  T e r t i a r y  Masse t  Forma- 

t i o n .  Some vo l can i c  b recc ia ,  t u f f s ,  and f l ows  above the  nor thwest  coas t  

a r e  poss ib l e  e x t r u s i v e  phases o f  t he  Masse t  F o r m a t i o n .  Smal l  d i o r i t e  

p l ugs  i n t r u d e  the  Karmutsen greenstones on the  c e n t r a l  p a r t  o f  the  steep 

west f a c i n g  slope. 

S t r u c t u r e  

S e v e r a l  f a u l t s  have been recognized and many more a re  b e l i e v e d  

t o  be p resen t  based on the ab rup t  t r a n s i t i o n  from one f o r m a t i o n  t o  an- 

o t h e r  w i t h  m i s s i n g  s t r a t i g r a p h y  t h a t  i s  n o r m a l l y  p resen t .  The o n l y  

f a u l t  t h a t  i s  w e l l  exposed occurs near R368 a t  an e l e v a t i o n  o f  350 ' on 

t h e  n o r t h e a s t  c o a s t  o f  t h e  i s l a n d .  Here Karmutsen greenstones a re  i n  

c o n t a c t  wi  t h  m idd le  Kunga Format ion a r g i  11 i tes.  The basal Kunga Forma- 

t i o n  l i m e s t o n e s ,  u s u a l l y  present ,  a re  miss ing.  The f a u l t  zone i s  com- 

p r i  sed o f  severa l  s t rands over  a  30 m width.  Weakly v e s i c u l  a r  d a c i  t i c  

dykes w i t h  rninor su l  f i d e  con ten t  i n t r u d e  the  a r g i l l  i t e s  subpa ra l l e l  w i t h  

t he  f a u l t  up t o  200 m from the  f a u l t .  



R i c h a r d s o n  I s l a n d  l i e s  on t he  p r o j e c t i o n  o f  the  major  Rennel l -  

Louscoone t rans fo rm f a u l t .  The f a u l t s  shown on F i g u r e  3 a r e  p r o b a b l y  

sp lays  o f f  t h i s  major  f a u l t .  

M inera l  i z a t i o n  and A1 t e r a t i o n  

Two a r e a s  o f  p y r i  t e  m i n e r a l  i z a t i o n  were noted du r i ng  p rev ious  

sampl ing and mapping. The f i r s t  area occurs a long  t he  sho re l i ne  and the  

n e x t  h i g h e r  su rvey  1  i n e  between 5488 and J510. Here s u l f i d e  occurs as 

d isseminat ions,  s t reaks  and b lebs  and f r a c t u r e  f i l l i n g s  w i t h i n  Karmutsen 

g r e e n s t o n e s  Kunga a r g i l l i t e s  and p o s s i b l y  Yakoun vo lcan ics .  L i t t l e  i s  

known o f  t he  occurrence o f  su l  f i d e .  The s u l f i d e  may form l o c a l  zones o r  

have a  more broad d i s t r i b u t i o n .  

The second area o f  m i n e r a l i z a t i o n  occurs on the  n o r t h  end o f  the  

i s l a n d  on t h e  steep west f a c i n g  slope. Here r h y o l i t e  dykes, s t o c k s  and 

vo l can i c  flows, t u f f s  and b recc ias  o f  probable T e r t i a r y  age c o n t a i n  d is -  

seminated and r a r e  f r a c t u r e  s u l f i d e  over a  broad zone which rough ly  cor -  

r e l a t e s  w i t h  the  30 ppm As con ten t  i n  s o i l s  (F i gu re  5 ) .  

1984 Mapping 

The s o u t h e a s t  end o f  the  i s l a n d  mapped du r i ng  the  c u r r e n t  pro- 

gramme appears t o  be e n t i r e l y  u n d e r l a i n  by Karmutsen F o r m a t i o n  . Mos t  

o f  t h e  o u t c r o p s  mapped a r e  compr ised o f  massive c h l o r i t i c  greenstones 

and p i l l o w e d  greenstones. A few t h i n  i n te rbeds  o f  g r e y  1  imes tone  were 

a l s o  encountered i n d i c a t i n g  the  upper p a r t  o f  the  Karmutsen sec t ion .  No 

s i g n i f i c a n t  areas o f  a1 t e r a t l o n  o r  sul r i d e  minera l  l z a t i o n  were found a l -  

though low s u l f i d e  s t l i c i f i c a t i o n  was seen a t  a  number o f  l o c a t i o n s ,  and 



i n  f l o a t .  T h i s  type o f  a1 t e r a t i o n  i s  common i n  the  Karmutsen throughout  

t h e  Char1 o t t es .  Weakly anomalous go1 d and a rsen ic  v a l  ues  a r e  common1 y 

associated. 

GEOCHEMISTRY 

The work descr ibed i n  t h i s  r e p o r t  was designed t o  extend system- 

a t i c  sampl i n g  geochem data and mapping i n t o  an unknoc\wn p a r t  o f  Richard- 

son I s l a n d .  T h i s  r e p o r t  may be viewed as an ex tens ion  o f  t he  e a r l i e r  

work. 

The combined programmes prov ide  a general  geo log ic  map and geo- 

chemical coverage, based on s o i l s ,  rock c h i p s  and s i l t s ,  o f  t h e  c l a i m  

a r e a  p a r t i c u l  a r l  y c o n c e n t r a t e d  on the  n o r t h  ha1 f o f  Richardson I s l a n d  

which had p rev ious  reconnaissance s i l t  sampl es anomal ous f o r  a r s e n i c -  

m e r c u r y  and a few w i t h  anomalous g o l d  va lues .  I n  t o t a l  147 s o i l s ,  5 

rock ch ips  and 6 stream sediment samples were c o l l e c t e d  and analyzed f o r  

g o l d  and a rsen ic ,  du r i ng  t he  c u r r e n t  phase o f  the  e x p l o r a t i o n  programme. 

S o i l  samples were c o l l e c t e d  f rom p i t s  excavated w i t h  a hand p i c k  

t o  a d e p t h  o f  15-25 cm. The samples were dug f r o m  t h e  p i t  u s i n g  a 

s t a i n l e s s  s t e e l  scoop, and p laced  i n  a gusse t ted  k r a f t  sample bag. The 

s o i l  samples were c o l l e c t e d  from B ho r i zon  s o i l s ,  o r  the  b e s t  approxima- 

t i o n  t o  B s o i l  as p o s s i b l e  a t  each l o c a t i o n .  Sample s i z e  was u s u a l l y  

300 t o  500 grams. S i l t  samples were c o l l e c t e d  from a c t i v e  s i l t s  us i ng  a 

s t a i n l e s s  s tee l  scoop o r  spoon and t r a n s f e r r e d  t o  a g u s s e t t e d  k r a f t  

sample bag. S i l  t samples co~rmonly exceeded 500 grams i n  s ize ,  p a r t i c -  

u l a r l y  i f  coarse sediments were encountered. Th i s  was t o  i nsu re  an ade- 

quate q u a n t i t y  o f  f i n e  sediment f o r  ana l ys i s .  



Rock c h i p  samples were  u s u a l l y  composed o f  several  ( t h r e e  t o  

f i v e )  ch ips  f rom an ou tc rop  o f  bedrock. Three hundred t o  500 grams o f  

sample were c o l  l e c t e d  and p laced  i n  a  gusse t ted  k r a f t  sample bag. 

A l l  samples were sh ipped  t o  Chemex Labs  L td . ,  212 Brooksbank 

Avenue, Nor th  Vancouver, B.C. f o r  p repa ra t i on  and ana l ys i s .  

I n  t he  case o f  s o i l  and s i l t  samples, t he  samples were d r i e d  and 

s i e v e d  w i t h  t he  -100 mesh f r a c t i o n  o r  a  s u i t a b l e  p o r t i o n  o f  i t  r e t a i n e d  

f o r  ana lys is .  

Rock c h i p  samples were crushed and p u l v e r i z e d  t o  -100 mesh and a  

s u i t a b l e  s i z e  p o r t i o n  ob ta ined  f o r  ana lys is .  

Gol d  v a l  ues were determined by f i r e  assay p reconcent ra t ion  f o l -  

lowed by  neut ron a c t i v a t i o n  ana lys is .  

A r s e n i c  v a l  ues were d e t e r m i n e d  u s i n g  a  p e r c h l o r i c - n i  t r i c  a c i d  

d i g e s t i o n  f o l  lowed by  s tandard atomic abso rp t i on  hydr ide  f i n i s h .  

G o l d  and a r s e n i c  v a l u e s  a r e  p resen ted  i n  map form appended t o  

t h i  s  r e p o r t  as separate f i g u r e s  (F igu res  4 and 5 ) .  

The geology, as determined from prospec t ing  and mapping, i s  a l s o  

presented on a  separate f i g u r e  appended t o  t h i s  r e p o r t  ( F i g u r e  3 ) .  

A rsen ic  Geochemistry 

A v a l u e  o f  30 ppm a r s e n i c  was a r b i t r a r i l y  chosen as t h resho ld  

anomalous. T h i s  va lue  has been found t o  r e p r e s e n t  t h e  l o w e r  1  i m i  t o f  

s i g n i f i c a n t  a r s e n i c  i n  s i m i l a r  t e r r a i n  and c o n d i t i o n s  e l  sewhere i n  the  

r e g i o n  and on t h e  Is land .  

Values ob ta ined  i n  the  survey ranged from 1-55 ppm As and o n l y  4 

samples exceed 30 ppm, These anomalous v a l u e s  a l l  o c c u r  i n  t h e  wes t  



c e n t r a l  p a r t  o f  t h e  survey area, b u t  do n o t  c l u s t e r  o r  form an obvious 

pa t te rn .  They do n o t  c o n s t i t u t e  a s i g n i f i c a n t  arsenic anomaly by  l o c a l  

standards. 

Go1 d Geochemi s t r y  

Based on experience i n  s i m i l a r  t e r r a i n  e l  sewhere w i t h i n  the re-  

gion, a value o f  10 ppb go ld  was s e l e c t e d  as t h e  t h r e s h o l d  anomalous 

l e v e l  . Values  o b t a i n e d  range from < 1-195 ppb and 13 samples equal o r  

exceed the thresh01 d l eve1 . 
The anomalous values forrn weak c l u s t e r s  occur r ing  i n  areas which 

correspond t o  low s u l f i d e  s i l i c i f i c a t i o n  i n  Karmutsen outcrop o r  f 1  o a t .  

The anomal ies are n o t  considered t o  be st rong enough o r  l a r g e  enough t o  

be s i g n i f i c a n t  o r  warrant f u r t h e r  o r  more d e t a i l e d  mapping. However, a 

s h o r t  t r a v e r s e  and a b i t  more sampling and mapping i n  the v i c i n i t y  o f  

X-31 - 195 ppb Au would be i n  order  a t  the nex t  opportuni ty .  

CONCLUSIONS AND RECOMMENDATIONS 

The c u r r e n t  programme has i nd i ca ted  t h a t  the southeast corner o f  

Richardson I s l a n d  i s  n o t  l i k e l y  t o  conta in  s i g n i f i c a n t  gold m i n e r a l i z a -  

t i o n .  A sho r t  t raverse  t o  evaluate the 195 ppb Au value i n  s o i l  a t  X-31 

i s  i n  order  i f  there i s  an oppor tun i ty  t o  do so p r i o r  t o  t h e  n e x t  as- 

sessment date, a t  which t ime the c la ims cou ld  be reduced t o  exclude the 

southeast p a r t  o f  the is land.  



'L- 

Concl u s i o n s  and recommendations made a f t e r  the second phase o f  

work i n  1981 remain v a l i d  and more mapping and sampling a r e  r e q u i r e d  t o  

the nor th .  

Respectful  ly submitted, 

James S. C h r i s t i e ,  Ph.D. 
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