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TELEPHONE: (604) 731-7367 

ASSOCIATES LTD. & GEOLOGICAL CONSULTANTS 
D. G. LEIGHTON 

GEOCHEMICAL AND GEOPHYSICAL REPORT 
ON THE IRA PROPERTY, 
SURPRISE LAKE, B.C. 

I I NTRODUCT I ON 

3152 WEST lOTH AVENUE 
VANCOUVER, B.C. 
V6K 3K9 

This  r e p o r t  descr ibes  t h e  r e s u l t s  o f  a geochemical - r a d i o m e t r i c  survey 
completed o v e r  p a r t s  o f  t h e  I R A  m i n e r a l  c la ims.  Work was p a r t  o f  a l a r g e r  
program o f  uranium e x p l o r a t i o n  c o v e r i n g  t h e  S u r p r i s e  Lake b a t h o l  i t h  and 
surrounding area. F i e l d  work on t h e  I R A  p r o p e r t y  was done m a i n l y  d u r i n g  
J u l y ,  1977- 

The conc lus ions  and recommendations s e t  fo r . th  i n  t h i s  r e p o r t  a r e  based on 
geochemical and r a d i o m e t r i c  survey r e s u l t s  combined w i t h  g e o l o g i c a l  and 
p r o s p e c t i n g  data.  



2. 

I I  SUMMARY AND CONCLUSIONS 

( 1 )  The I R A  p roper ty ,  comprised of 6 unsurveyed mining claims (67 u n i t s )  
he ld  by Union O i l  Co. (Canada) Ltd., i s  s i t u a t e d  roughly 20 m i les  
nor theas t  o f  A t l i n ,  B r i t i s h  Columbia. 

(2)  The p roper t y  i s  p resen t l y  reached by h e l i c o p t e r  based i n  A t l i n .  

(3 )  G r a n i t i c  rocks o f  Upper Cretaceous o r  poss ib l y  T e r t i a r y  age u n d e r l i e  
the claims. 

(4) Prospecting work c a r r i e d  o u t  i n  the  summer o f  1977 has revealed 
uranium m i n e r a l i z a t i o n  i n  p lace  on the IRA-4 c la im.  Geochemical - 
rad iomet r ic  survey r e s u l t s  suggest t h i s  m i n e r a l i z a t i o n  i s  
s t r u c t u r a l l y  c o n t r o l l e d  and occurs w i t h i n  o r  p a r a l l e l  t o  f a u l t  
1 ineat ions.  

/ 
,- - 

(5) The pr imary t a r g e t  a t  t h i s  t ime i s  a uranium occurrence on the 
IRA-4 c l a i m  which co inc ides  w i t h  anomalous uranium values i n  s o i l s .  

(6) Numerous a d d i t i o n a l  t a rge ts  comprised o f  geochemical anomalies have 
been i d e n t i f i e d  which m e r i t  fo l low-up exp lo ra t ion .  

Respect fu l l y  submitted, 

D.G. Leighton 

R. R. Cul b e r t ,  P. Eng. 



1 1 1  GENERAL DESCRIPTIONS 

Locat ion and Access 

The I R A  p roper t y  i s  loca ted  25 m i les  nor theas t  o f  A t l i n ,  B.C. Th is  area can 
be reached by boat v i a  Surpr ise  Lake from A t l i n  or  a l t e r n a t i v e l y  by means o f  
a d i r t  road a long Four th o f  J u l y  creek. The geodet ic  coord inates a re  
59O45' N l a t i t u d e ,  133015' W longi tude.  

G l a c i a t i o n  

G lac ia l  fea tures  o f  the IRA proper ty  and surrounding area were determined 
from a study o f  a i rphotos .  *These are  shown on a map e n t i t l e d ,  " I R A  p r o p e r t y -  
g l a c i a l  features"  ( i n  pocket) .  A l s o  shown are  some o f  t he  more obvious 
s t r u c t u r a l  l i n e a t i o n s .  Photos used: BC 5634, 16-18.  

H i  s t o r y  

There i s  no record o f  prev ious uranium e x p l o r a t i o n  work having been c a r r i e d  
o u t  on the  I R A  p roper ty .  There i s ,  however, evidence o f  base metal explora-  
t i o n  work west o f  M t .  Edmund, where lead, z inc  and copper showings occur. 
These are  contact  -metamorphic deposi ts  a t  t he  contac t  between s i l i c a t e d  
l imestone and a l a s k i t e .  Selco Exp lora t ion  Ltd. d r i l l e d  here i n  1954. 

Claims 

The IRA p roper t y  cons is t s  o f  the  f o l l o w i n g  min ing c la ims h e l d  i n  the  name o f  
Union O i l  Company o f  Canada Ltd.: 

Minera l  Record Record 
Proper ty  c la ims U n i t s  no. date - 

Expi ry  
date 

I RA I RA 9 110 Sept. 7, 1976 Sept. 7, 1977) 
I R A  2 6 135 Sept. 17, 1976 Sept. 17, 1977) I R A -  
IRA 3 12 136 Sept. 17, 1976 Sept. 17, 1977) EAST 
IRA 4 12 137 Sept. 17, 1976 Sept. 17, 1977) 

IRA 5 20 138 Sept. 17, 1976 Sept. 17, 1977) I R A -  
I R A  6 8 158 Oct. 8, 1976 Oct. 8, 1977) WEST 
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I V  GEOLOGY 

The I R A  p roper ty  i s  under la in  e n t i r e l y  by a l a s k i  t e  and quar t z  - monzonite 
mapped as Cretaceous b u t  p o s s i b l y  younger i n  age - the  Surpr ise  Lake batho- 
1 i t h .  In  t h i s  p a r t i c u l a r  area f i ne -g ra ined  p o r p h y r i t i c  v a r i e t i e s  a r e  
e s p e c i a l l y  common, p a r t i c u l a r l y  on the western s i d e  o f  the  IRA-4 claim. 

A gossan zone extends f r o m  M t .  Edmund toward the nor th -eas t .  The gossan 
averages about 1000 meters i n  w i d t h  and extends a t  l e a s t  5000 meters where 
i t  i s  e n t i  r e l y  concealed by overburden. 

A loose 100 by 50 meter g r i d  was es tab l i shed  over  a l a r g e  p a r t  o f  t h i s  
gossan and spectrometer measurements recorded a t  each s t a t i o n .  Dur ing the  
survey rocks were ca tegor ized  as fo l l ows :  

1. f r e s h  
2. weakly gossanous - main ly  hemat i te  s t a i n i n g  
3. 
4. 

moderately gossanous - above p l u s  red  l i m & n i t e  and quar t z  v e i n i n g  
s t r o n g l y  gossanous - above p l u s  rnanganiferous patches. 

There i s  a rough c o r r e l a t i o n  between t h e  "s t rength"  o f  the  gossan and rad ia -  
t i o n .  This  suggests t h a t  uranium mob i l i zed  by surface waters i s  be ing trapped 
i n  minor q u a n t i t i e s  i n  r u s t y  zones. 

V GEOCHEM I STRY 

I n t e r e s t  i n  the  I R A  proper t y  area o r i g i n a t e d  w i t h  the  i d e n t  f i c a t i o n  o f  
anomalous s i l t  values ob ta ined from reg iona l  reconnaissance sampling. Fol low-  
up i n  1976 r e s u l t e d  i n  the  d iscovery o f  a r a d i o a c t i v e  l ineament;  hence, t he  
o r i g i n a l  I R A  c l a i m  was located.  Fur ther  c la ims were added as the  
o f  geochemical anomaly was extended n o r t h  and west. 

Four p i t s  dug i n t o  the above-mentioned lineament i n  1976 encountered no 
a l t e r e d  or  unusual rocks. R a d i o a c t i v i t y  was from the  s o i l  and dominant ly 
from the more o rgan ic  l a y e r s  r a t h e r  than r e g o l i t h .  Consider ing t h a t  count 
ra tes  as h igh  as 2,800 cps were ob ta ined from these p i t s ,  geochemistry was 
d isappo in t ing  - the  h ighes t  va lue be ing  550 ppm uranium and most s o i l s  
running less  than 100 ppm. I n  p a r t  t h i s  discrepancy i s  due t o  thor ium, whose 
count r a t e  here i s  approx imate ly  equal t o  t h a t  on the  uranium channel. Th is  
i s  the on ly  s i t e  met t o  date i n  the A t l i n  area i n  which thor ium has been 
important.  Another reason for  the  discrepancy between r a d i o a c t i v i t y  and 
geochemistry may be t h a t  i t  i s  dominant ly the daughter products  o f  uranium 
which a r e  invo lved.  The water  here i s  rad ioac t i ve ,  i n d i c a t i n g  a h i g h  radon 
concentrat ion.  Uranium conten t  i n  the water  i s  roughly  20 ppb. 



5 .  

I t  was o r i g i n a l l y  suspected t h a t  t h i s  l ineament was ca tch ing  ions from some 
uranium concent ra t ion  above, but  t he  ou tc rop  i s  f a i r l y  good here and t h a t  
theory seems less  l i k e l y  now. The a l t e r n a t i v e  i s  t h a t  radium i s  being 
brought up a long the  l ineament f r a c t u r e  i t s e l f  by water  which does n o t  sur-  
face. Unfor tunate ly ,  most o f  the g u l l e y  i s  f i l l e d  w i t h  t a l u s  b locks so t h a t  
the use o f  geochemistry i s  l im i ted .  

A v a r i e t y  o f  o t h e r  anomalies were discovered,on the  IRA p roper t y  i n  1976. 
These inc luded r a d i o a c t i v e  springs, an area o f  anomalous s i l t  n e a r ' t h e  head 
o f  Consolat ion Creek and sca t te red  anomalies i n  the  main v a l l e y  which cu ts  
through the  eas tern  c la ims from the n o r t h  end o f  Surpr ise  Lake. 
r e s u l t s  a re  shown on an accompanying map e n t i t l e d  "Geochemical Reconnaissance 
Survey Results" (i.n pocket). 

These 

I n  1977 s o i l  samp1.es were c o l l e c t e d  from a number o f  we l l -de f i ned  l i n e a t i o n s  
a l s o  shown on t h e  above-mentioned map. Resul ts  f rom the  l i n e a t i o n  sampling 
a re  shown on a s e t  o f  p r o f i l e s  f o l l o w i n g  t h i s  pag,e. S o i l s  were tes ted  for  
uranium, s i l v e r  and lead, and i n  some cases d u p l i c a t e  samples were co l l ec ted ,  
one from the c e n t r a l  p a r t  o f  the  l i n e a r ,  a second f rom the  adjacent  bank to 
avoid o rgan ic  and water  saturated s o i l .  L ineat ions  a re  labe led  A... ..F i n  the  
o rde r  o f  sampling w i t h  s o i l  c o l l e c t e d  a t  50 meter i n t e r v a l s .  

V I  GEOCHEMICAL G R I D  SURVEY 

Genera 1 

Pro-specting w i t h  hand-held s c i n t i l l o m e t e r s  r e s u l t e d  i n  the  d iscovery o f  rad io -  
a c t i v e  m i n e r a l i z a t i o n  on the IRA-4 c la im.  Some land t rench ing  was c a r r i e d  
out, though ground water  reduced e f fec t i veness .  A 10 x 20 meter i n t e r v a l  g r i d  
cen te r ing  on the trenched area was used to  con t ro l  geochemical s o i l  and 
spectrometer surveys ( I R A  - l lBlr  G R I D )  . 
S o i l  samples were c o l l e c t e d  from the l l B t l  s o i l  hor izon us ing grub-hoes. A l l  
samples were shipped t o  Min-En Laborator ies Ltd., Nor th  Vancouver, B.C., where 
they were prepared and tes ted  f o r  uranium, lead and s i l v e r .  The a n a l y t i c a l  
procedure i s  descr ibed i n  Appendix "A". 

Resul ts  

/ 

Results o f  t h e  g r i d  c o n t r o l l e d  geochemical survey on the  I R A  c la ims a r e  shown 
on a se t  o f  th ree  1 cent imeter  t o  2.5 meter maps ( i n  pocket). Anomalous 
values have been contoured. For the most p a r t  lead  and s i l v e r  values 
" f o l  low'' uran i um. 
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6. 

I n t e r p r e t a t i o n  

Results o f  the  geochemical g r i d  work a r e  i n t e r p r e t e d  as fo l l ows :  

V I  I 

1 .  The anomalous uranium values r e l a t e  t o  bedrock m i n e r a l i z a t i o n  
as proven by t e s t  p i t s  which encountered rock assaying up to 

0.05 % U3O8. 

2. Survey r e s u l t s  i n d i c a t e  t h i s  m i n e r a l i z a t i o n  i s  s t r u c t u r a l l y  
c o n t r o l l e d  and probably  hydrothermal i n  o r i g i n .  I t  i s  l a r g e l y  
assoc iated w i t h  i nc lus ions  and pendants o f  a skarny na tu re  
w i t h i n  the  g ran i te ,  and accompanied by f l u o r i t e  and minor 
su lph ide  m ine ra l i za t i on .  

RADIOMETRIC SURVEY 

I ns t rumen t a t  i on  

A Spectra-44 gamma ray  spectrometer ( S e r i a l  No. 476-16) on lease from McPhar 
Instrument Corporat ion was used t o  survey the  IRA p roper ty .  The instrument 
was used i n  a d i g i t a l  mode w i t h  a 30 second count ing time. 

Ground Contro l  

Control f o r  rad iomet r i c  work was by cha in  and compass survey. Gr id  s t a t i o n s  
were es tab l i shed  as shown on accompanying maps e n t i t l e d  "Radiometric Survey 
Results A & B Grids". 

Resul ts  

A t  each g r i d  s t a t i o n  t o t a l  counts as w e l l  as data from the  K-40, Bi-214 and 
~ h - 2 0 8  channels were recorded. Subsequently, values were p l o t t e d  on compila- 
t i o n  maps (see pocket). For ease o f  i n t e r p r e t a t i o n ,  t he  TC values have been 
contoured i n  1000 count i n t e r v a l s .  

I n t e  r p  r e  t a  t i on  

Results o f  the rad iomet r i c  work a r e  i n t e r p r e t e d  as  fo l l ows :  
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"A" GR I D 

1. High t o t a l  count readings f r o m  the  southwestern segment o f  the  
surveyed area a re  due mainly t o  the  presence o f  rock b l u f f s  - a 
c losure  e f f e c t .  

2. Moderate va lue readings from the  nor thern  p a r t  o f  the surveyed 
area co inc ide  w i t h  f e l s i t i c  rock w i t h  a h i g h  background rad io -  
a c t i v i t y .  

3. Linear  h ighs  i n  t h e  eastern g r i d  area co inc ide  w i t h  two p a r a l l e l  
topographic 1 inea t ions  (probably f a u l t s )  which have h igh  uranium 
values i n  s o i l s  and s i l t s .  These a r e  prime t a r g e t  areas f o r  
f u t u r e  work. 

1. High t o t a l  count readings f r o m  t h e  "B" g r i d  area f o l l o w  l i n e a r  
trends which f o l l o w  mineral i zed  s t ruc tu res .  

2. The m i n e r a l i z a t i o n  inc ludes f l u o r i t e  and sulphides as we l l  as  
uranium and i s  t he re fo re  considered t o  be hydrothermal i n  
o r i g i n .  

3. Geochemistry seems t o  o u t l i n e  m ine ra l i zed  s t ruc tu res  more 
e f f e c t i v e l y  than does rad iomet r ic  work. 

V l l l  BREAKDOWN OF COSTS ( f o r  assessment purposes) 

Wages and s a l a r i e s  
Benef i t s  

Meals and accommodation 

M o b i l i z a t i o n  

Assay cos ts  

Miscellaneous; inc ludes d r a f t i n g ,  
r e p o r t  p repara t ion ,  instrument 
r e n t a l ,  e t c .  

To ta l  

$ 3,290-00 
823.00 

1,470.00 

1,600.00 

1,820.00 

1,000.00 

$ 1  0,003.00 

O f  above costs  approx imate ly  40% app ly  t o  
IRA-WEST GROUP and 60% t o  IRA-EAST GROUP. 
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I X  CERTIFICATION 

I ,  R.R. Culber t ,  do hereby c e r t i f y  t ha t :  

1. I am a p r a c t i c i n g  Professional Geological Engineer w i t h  
o f f i c e s  a t  3152 West 10th Ave., Vancouver, B.C. 

2. I am a graduate o f  the U n i v e r s i t y  o f  B r i t i s h  Columbia, 
BASc. (1964), PhD (1971). 

3. I have p r a c t i c e d  min ing exp lo ra t i on  f o r  f i f t e e n  years, 
most o f  which were based i n - B r i t i s h  Columbia. 

4. I am a member i n  good s tanding o f  the  Assoc ia t ion  o f  
Pro fess iona l  Engineers of the  Province o f  B r i t i s h  
Col umbi a. 

5. I have pe rsona l l y  v i s i t e d  the  IRA p roper t y  and supervised 
e x p l o r a t i o n  work c a r r i e d  o u t  there. 

Respect fu l l y  submitted, 

R.R. Culbert,  P. Eng., PhD 

31 August, 1977 



APPEND1 X "A" 

G E O C I I E M I C A L  A N B L Y S  IS B Y  i * I I N -  EN L A B O R A T O R I E S  

LTD. 

S a m p l e s  a r e  p r o c e s s e d  b y  Min-En L a b o r a t o r i e s  L t d .  
a t  7 0 5  W. 1 5 t h  S t . ,  N o r t h  V a n c o u v e r  L a b o r a t o r y  
e m p l o y i n g  t h e  f o l l o w i n g  p r o c e d u r e s .  

A f t e r  d r y i n g  t h e  s a m p l e c  a t  9 5 O C  soil a n d  s t r e a m  
s e d i m e n t  s a n i p l e s  a r e  s c r e e n e d  b y  80 m e s h  s i e v e  t o  
o b t a i n  t h e  m i n u s  2 0  mesh f r a c t i D n  f o r  a n a l y s i s .  The 
rock  s a m p l e s  a r e  c r u s h e d  b y  j a w  c r u s h e r  a n d  p u l v e r i z e d  
b y  c e r a m i c  p l a t e d  p u l v e r i z e r .  

1 . 0  g r a m  o f  t h e  s a m p l e s  a r e  d i g e s t e d  for 6 h o u r s  w i t h  
H N 0 3  a n d  H C L O 4  m i x t u r e .  

. .  

A f t e r  c o o l i n g  s a m p l e s  a r e  d i l u t e d  to s t a n d a r d  v o l u m e .  
The s o l u t i o n s  a r e  a n a l y s e d  b y  A t o m i c  A b s o r p t i o n  
S p e c t r o p h o t o m e t e r s .  

C o p p e r ,  l e a d ,  z i n c ,  s i l v e r ,  c a d m i u m ,  c o b a l . t ,  n i c k e l  
a n d  m a n z a n e s e  a r e  a n a l y s e d  u s i n g  t h e  C H 2 H 2 - 4 i r  f l a m e  

c a r r i e d  o u t  b y  C2H2-N20 g a s  m i x t u r e  d i r e c t l y  o r  i n -  
d i r e c t l y  ( d e p e n d i n g  on t h e  s e n s i t i v i t y  a n d  d e t e c t i o n  
l i m i t  r e q u i r e d )  on  t h e s e  s a m p l e  s o l u t i o n s .  

c o m b i n a t i o n  b u t  t h e -  m o l y b d e n u m  d e t e r m i n a t i o n  i s  - 

F o r  A r s e n i c  a n a l y s i s  a s u i t a b l e  a l i q u o t e  i s  t a k e n  fron 

c a r r i e d  o u t  b y  G u t z i t  m e t h o d  u s i n g  A g  C S z  N ( C Z H ~ ) ~  
a s  a r c e g e n t .  T h e  d e t e c t i o n  l i ~ i t  o b c a i n e d  i s  1. p p a .  

, t h e  a b o v e  1 g r a m  s a m p l e  s o l u t i o n  a n d  t h e  t e s t  i s  

F l u o r i n e  a n a l y s i s  i s  c a r r f c c i  o u t  on  a 2 0 0  r n i l i g r a m  
s a m p i e .  A Z c e r  2 u s j s i 1  ~ n d  s u i t a b l e  d i l u t i o n s  t h e  
f l u o r i d e  i o n  c o n c e n t r a t i o n  -in r o c k s  o r  s o ' i l s  s a m p l e s  
a r e  i i l e a s u r e d  q u a n t i t a t i v e l y  ,by using f l i l o r i n e  s p e c i f i c  
i o n  e l e c t r o d e .  D e t e c t i o n  l i m i t  o f  t h i s  t e s t  i s  1 0  cprr: 
F .  
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A N A L Y T I C A L  PROCEDURE REPORTS FOR 
ASSESSMENT WORK 

P r o c e d u r e  f o r  U r a n i u m  A n a l y s i s :  I 
i 

Rock ,  s o i l  a n d  s i l t  s a m p l e s  a r e  d r i e d  a t  l l O ° C  a n d  
' t h e n  r o c k s  a r e  c r u s h e d  a n d  p u l v e r i z e d  t o  -80  mesh.  

S o i l s  a n d  s i l t s  a r e  s i e v e d  a n d  t h e  m i n u s  80 mesh 
f r a c t i o n  i s  r e t a i n e d  for a n a l y s i s .  

1 . 0 0 0  g .  s u b - s a m p l e  i s  w e i g h e d  a n d  d i g e s t e d  for 
e i g h t  h o u r s  w i t h  H N O  

Then  t h e  u r a n i u m  i s  s e p a r a t e d  c h e m i c a l l y  f r o m  o t h e r  
p o s s i b l e  i n t e r f e r i n g  i o n s  a s  Mn,Fe,  e t c .  

I A f t e r  p r e p a r a t i o n  a s u i t a b l e  a l i q u o t e  i s  t a k e n  a n d  
f l u x e d  t o  f o r m  a 1 . 5  i n c h  d i a m e t e r  d i s c s  i n  p l a t i n u m  
d i s h e s .  i 

T h e s e  s a l t  d i s c s  t h e n  a r e  c o m p a r e d  a n d  m e a s u r e d  a l o n g  
w i t h  s u i t a b l e  s t a n d a r d  w i t h  a J a r r e l l  Ash F l u o r o m e t e r .  

The results a r e  c a l c u l a t e d  a c c o r d i n g l y  t o  t h e  sarzple 
a l i q u o t e s  u s e d  f r o m  s t a n d a r d  g r a p h s .  

a n d  HC104. 3 

I 
: 

i 
I 
i 


















