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INTRODUCTION 

This  r e p o r t  d e s c r i b e s  t h e  r e s u l t s  of a survey  completed over  

p a r t s  of t h e  SYN m i n e r a l  claim which forms p a r t  of t h e  OLIVER 

p rope r ty .  Work w a s  p a r t  of a l a r g e r  program of uranium explo- 

r a t i o n  cover ing  t h e  Okanagan Val ley  and sur rounding  reg ions .  

F i e l d  work w a s  done a t  i n t e r v a l s  i n  t h e  Summer of 1 9 7 9 .  

The conc lus ions  and recommendations se t  f o r t h  i n  t h i s  r e p o r t  

are based on t h e  r e s u l t s  shown. 
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SUMMARY AND CONCLUSIONS 

1. 

2. 

3 .  

4 .  

5. 

6. 

The OLIVER p r o p e r t y  comprised of 7 unsurveyed mining claims 
( 1 0 3  u n i t s )  h e l d  by B r i t i s h  Newfoundland Exp lo ra t ion  Ltd . ,  

is s i t u a t e d  roughly 3 m i l e s  nor thwes t  of Ol ive r ,  B r i t i s h  

Columbia. 

The p r o p e r t y  i s  a c c e s s i b l e  by road v i a  t h e  Sawmill (Burne l l )  

Lake road. 

G r a n i t i c  rocks  of Cretaceous age u n d e r l i e  m o s t  of t h e  c l a i m s .  

These mkrude ca rbon i fe rous  Kobau Group metasediments which 

are exposed e s p e c i a l l y  on t h e  sou the rn  p o r t i o n  of t h e  proper ty .  

A nor th-south  t r e n d i n g  l ineament  p a s s i n g  through t h e  c e n t r e  

of t h e  S Y N  c l a im c o n t a i n s  unconsol ida ted  m a t e r i a l  which w a s  
geochemically sampled f o r  uranium. 

A t h i c k  u r a n i f e r o u s  l a y e r  w a s  found which c o i n c i d e s  w i t h  

a l k a l i n e  s o i l s  and muds l o c a t e d  w i t h i n  t h e  l ineament  v a l l e y .  

The source  of t h e  uranium i s  n o t  known b u t  one p o s s i b i l i t y  

is t h a t  it may be from primary m i n e r a l i z a t i o n  l o c a t e d  i n  
i n t r a g r a n i t i c  f a u l t s .  The l ineament  v a l l e y  might c o n t a i n  

such a f a u l t .  

R e s p e c t f u l l y  submi t t ed ,  

D.G. Leighton,  

1 7  November 1 9 7 9  
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GENERAL DESCRIPTIONS 

Locat ion and Access 

The OLIVER p r o p e r t y  is  l o c a t e d  t h r e e  m i l e s  nor thwes t  of O l i v e r ,  

B r i t i s h  Columbia. Th i s  a r e a  i s  r e a d i l y  reached v i a  t h e  Sawmill 

( B u r n e l l )  Lake road from O l i v e r .  The g e o d e t i c  co -o rd ina te s  are 
49O 13" l a t i t u d e ;  119O 35'W l ong i tude .  

Topography o f  t h e  area c o n s i s t s  of open g raz ing  l and  w i t h  good 

rock exposures .  The average e l e v a t i o n  i s  1500  f ee t  ASL. 

H i s t o r y  

There i s  no r e c o r d  of p rev 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 t h e  OLIVER p rope r ty  a p a r t  from t h a t  done by 

ou r se lves .  The a r e a  h a s ,  however, been e x t e n s i v e l y  t e s t e d  for  
gold  and s i l v e r  m i n e r a l i z a t i o n .  The Fairview mining camp i s  

l o c a t e d  immediately sou th  of t h e  p rope r ty  and numerous p i t s  and 

o l d  workings (mainly on q u a r t z  v e i n s )  e x i s t .  I n  s e v e r a l  i n s t a n c e s  

o l d  mine ra l  leases r e l a t e d  t o  t h i s  ear l ier  work occur as i n l i e r s  

i n  t h e  OLIVER p rope r ty .  These are shown as a c c u r a t e l y  a s  p o s s i b l e  

on t h e  accompanying Grouping Map. The Ol ive r  s i l i c a  qua r ry  lease 
i s  a l s o  shown. 

C l a i m s  

The OLIVER p r o p e r t y  c o n s i s t s  of t h e  fo l lowing  mining claims 
h e l d  by B r i t i s h  Newfoundland Exp lo ra t ion  L td . :  
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Prope r ty  Claims 

OLIVER RKL-1 
POLVO 

RKL- 2 
SYN-2 

S Y N  

O L I - 1  
OLI-2 

Record Record 
U n i t s  N o .  Date 

(18 )  99 ( 7 )  1 6  J u l y ,  1 9 7 6  
(18) 1 6 8  ( 1 2 )  1 D e c . ,  1 9 7 6  

( 2 0 )  1 0 0  ( 7 )  1 6  J u l y ,  1 9 7 6  
( 1 2 )  1 4 0  (10) 2 7  O c t . ,  1 9 7 6  

(12) 139 (10) 2 7  O c t . ,  1 9 7 6  

( 8 )  2 7 4  ( 5 )  1 8  May, 1977  
(15) 275 ( 5 )  1 8  May, 1 9 7 7  

GEOLOGY 

The OLIVER p r o p e r t y  i s  unde r l a  I ma i l y  by g ran  ? of  Cretaceous 

age - t h e  O l i v e r  Gran i t e .  This  i s  a mul t iphase  i n t r u s i o n  cornpri- 

s i n g  g r a n i t e  and q u a r t z  monzonite w i th  a s s o c i a t e d  dykes. I t  i s  
c u t  by large and s m a l l  q u a r t z  v e i n s .  

The southern  p o r t i o n  of t h e  OLIVER p r o p e r t y  i s  u n d e r l a i n  by 

Kobau Group rneta-sediments. 

The O l i v e r  G r a n i t e  is a h i g h l y  f r a c t u r e d  p l u t o n  which i s  e v i d e n t  

from a i r p h o t o s  which show a h igh  d e n s i t y  of l i n e a t i o n s .  The 

g r a n i t e  i s  also c u t  by a number of lamprophyre d i k e s .  The i n t e r -  

s e c t i o n s  of t h e s e  d i k e s  w i t h  major f r a c t u r e s  are cons idered  

f avourab le  s i t e s  f o r  uranium m i n e r a l i z a t i o n .  A good example is  
seen i n  t h e  O l i v e r  q u a r t z  quar ry .  

Concent ra t ions  of r a d i o a c t i v e  m i n e r a l i z a t i o n  have also been found 

i n  marbles and q u a r t z i t e s  i n  Kobau Group r o c k s  n e a r  t h e  g r a n i t e  

c o n t a c t ;  t h e r e f o r e  t h e  p o s s i b i l i t y  of replacement  type  mine ra l i -  

z a t i o n  a l s o  e x i s t s .  



- 5 -  

GEOCHEMISTRY 

General  

The O l i v e r  G r a n i t e  is a high background two-mica g r a n i t e  w i t h  

p o t e n t i a l  f o r  economic c o n c e n t r a t i o n s  of r a d i o a c t i v e  m i n e r a l i -  

z a t i o n .  P r o s p e c t i n g  has  r e s u l t e d  i n  t h e  d i scove ry  of s m a l l  
pa t ches  w i t h  i n  excess of 1 0 0  ppm U308 i n  leached  s u r f a c e  out -  

c rops .  Lake waters are h i g h l y  anomalous i n  uranium i n  t h i s  

a r e a ,  c o n t a i n i n g  i n  some i n s t a n c e s  s e v e r a l  thousand ppb uranium 

w i t h  cor respondingly  h i g h  ppm levels  i n  sediment. The most 

l i k e l y  t a rge ts  f o r  primary m i n e r a l i z a t i o n  are f a u l t  zones,  
e s p e c i a l l y  near i n t e r s e c t i o n s  w i t h  lamprophyre d ikes .  Such 

m i n e r a l i z a t i o n  w i l l  be d i f f i c u l t  t o  d e t e c t ,  due t o  deep l each ing .  

A geochemical s o i l  su rvey  cove r ing  v a r i o u s  p a r t s  of t h e  OLIVER 

p r o p e r t y  w a s  completed i n  t h e  Spr ing  and F a l l  of 1 9 7 7 .  This  w a s  
r e p o r t e d  i n  an assessment r e p o r t  by R.R.  C u l b e r t  da t ed  30 

October 1 9 7 7 .  

GEOCHEMICAL SURVEY 

General  

Th i s  yea r  eleven aug r h o l e s  rere " d r i l l e d "  i t o  uncon o l i d a t e d  

sediments  i n  t h e  v i c i n i t y  of t h e  s o - c a l l e d  "Sinking Pond & F l a t s "  

on t h e  SYN m i n e r a l  c l a i m s .  The system employed involved a d r i v e  

weight  c o r i n g  dev ice  w i t h  a s p l i t  spoon sampler which pe rmi t s  t h e  

c o l l e c t i o n  o f  uncontaminated c o r e s  t o  bedrock. Maximum depth  

sampled w a s  13  meters. 
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The area t e s t e d  o c c u r s  i n  t h e  bottom of a v a l l e y  i n  g r a n i t e .  I t  

i s  d r y  a t  p r e s e n t  excep t  f o r  a s m a l l  c i r c u l a r  pond (S inking  Pond).  

RESULTS 

R e s u l t s  of t h e  deep auger  sampling are shown i n  F igu re  3 fo l lowing  
t h i s  page. Assays shown are f o r  uranium averaged over  1 / 2  meter 
i n t e r v a l s .  Approximate q u a n t i t i e s  of U 0 estimated i n  a 

u r a n i f e r o u s  l a y e r  are also i n d i c a t e d  as "A" through 'ID" i n c l u s i v e .  
3 8  

INTERPRETATION 

Object of t h e  program w a s  t o  cubicate t h e  amount of uranium 
involved  i n  t h i s  p o r t i o n  of t h e  l ineament  sediments  and i f  
possible e s t a b l i s h  a bedrock source  which would be a diamond 
d r i l l  t a r g e t  f o r  f u t u r e  work. 

W e  c a l c u l a t e  t h a t  t h e  amount of anomalous uranium con ta ined  i n  

overburden on t h e  p a r t  of t h e  S Y N  c l a i m  t o t a l  exceeds 6 0 , 0 0 0  lbs. 
This  must have concen t r a t ed  s i n c e  t h e  l a s t  g l a c i a l  stage abou t  
10,000 y e a r s  ago. Our a n a l y t i c a l  work  (see Appendix "A") s u p p o r t s  
t h i s  i n t e r p r e t a t i o n  s i n c e  t h e  uranium i s  p r e s e n t  w i t h o u t  daugh te r  
p roduc t s  and t h e r e f o r e  must be ve ry  young indeed. The work t o  
d a t e  does n o t  i n d i c a t e  a p robab le  source  area which would c o i n c i d e  
w i t h  a diamond d r i l l  t a r g e t .  
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BREAKDOWN OF COSTS - F o r  Assessment  P u r p o s e s  ( a p p r o x i m a t e )  

Wages and salaries* 
B e n e f i t s  @ 1 2 %  

Meals and accommodation 
2 1  man d a y s  @ $30/man/day 

Assay costs 
125 @ $ 6 . 0 0  e a c h  

T r a n s p o r t a t i o n  - mainly t r u c k  r e n t a l  

One week @ $200/week 

Dr i l l -Auger  r e n t a l  

One week @ $500/week 

Miscellaneous; i n c l u d e s  equipment  r e n t a l ,  
d r a f t i n g  - r e p o r t  p repara t ion ,  e tc .  

TOTAL 

$1,260.00 

151.00 $1,411.00  

630.00 

7 5 0 . 0 0  

200.00 

500.00 

250.00 

$3,741.00 

*See d e t a i l s  on  t i m e  s h e e t  f o l l o w i n g  t h i s  page .  
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CERTI F I C A T I  ON 

I,, D.G. Leighton,  do hereby c e r t i f y  t h a t :  

1. 

2.  

3. 

4 .  

5. 

I am a p r o f e s s i o n a l  g e o l o g i s t  w i t h  o f f i c e s  a t  3155 W e s t  

1 2 t h  Avenue, Vancouver, B.C. 

I am a g radua te  o f  t h e  U n i v e r s i t y  of B r i t i s h  Columbia, 

B.Sc. (1968) .  

I have p r a c t i c e d  mining e x p l o r a t i o n  work f o r  e leven  y e a r s ,  

most o f  which w a s  based i n  B r i t i s h  Columbia. 

I am a member (Fellow) i n  good s t a n d i n g  of t h e  Geologica l  

Assoc ia t ion  o f  Canada. 

I have p e r s o n a l l y  v i s i t e d  t h e  OLIVER p r o p e r t y  and 

s u p e r v i s e d  e x p l o r a t i o n  work  c a r r i e d  o u t  t h e r e .  

1 7  November 1 9 7 9  

Respec t fu l ly  submi t ted ,  
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LOW ENERGY GAMMA SPECTROSCOPY (LEGS) 

INTRODUCTION 

Analysis of low energy gamma radiation provides a rapid and 
accurate method of assaying geological materials (silt, soil, 
rock, etc.) for uranium, thorium and the uranium daughter 
products radium and lead-214. As this is a relatively new 
technique, a brief technical description follows for persons 
interested in the development. This is not an advertisement 
for the process. D.G. Leighton & Associates Ltd. neither sell 
this equipment nor offer it as a regular service, except as 
part of their exploration programs. However, both input and 
questions from interested parties are welcome. 

METHOD 

The use of gamma radiation to assay uranium and thorium in geo- 
logical materials has traditionally been limited by low count 
rates and by the need to measure a daughter product of uranium 
instead of uranium itself. Disequilibrium between uranium and 
its daughters is the rule rather than the exception, especially 
in sediments or weathered rock. 
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I n  o r d e r  t o  be u s e f u l  i n  e x p l o r a t i o n  geochemistry,  an a s s a y  

technique  must be a b l e  t o  measure uranium d i r e c t l y ,  and qu ick ly .  

Although t h e  decay sequence o f  uranium i s  very  complex it may 

s p e c t r o g r a p h i c a l l y  be thought  o f  a s  broken i n t o  t h r e e  components 

(Table  1) w i t h i n  which t h e  h a l f - l i v e s  o f  t h e  daugh te r s  a r e  

s u f f i c i e n t l y  s h o r t  t h a t  t h e r e  i s  u n l i k e l y  t o  be n o t i c e a b l e  

s e p a r a t i o n  o f  t h e  members by n a t u r a l  chemical  p rocesses .  The 

f i r s t  component i n c l u d e s  t h e  uranium i s o t o p e s  and t h e i r  s h o r t  

l i v e d  daugh te r  Th234. 

series may be i n c l u d e d  i n  t h i s  component. The 8 0 , 0 0 0  y e a r  

h a l f - l i f e  of Th 2 3 0  prov ides  t h e  f i r s t  b reak  i n  t h e  uranium 

decay series and i n  v iew of t h e  d i f f e r i n g  chemis t ry  o f  U and 

Th, t h i s  i s  a major p o i n t  o f  d i s e q u i l i b r i u m .  Th 2 3 0  i t se l f  

produces n e g l i g i b l e  gamma r a d i a t i o n ,  and so may be grouped wi th  

i t s  daugh te r  p r o d u c t ,  radium. Ra 2 2 6  has  a 1 , 6 0 2  yea r  h a l f - l i f e  

and a chemis t ry  s i m i l a r  t o  t h e  a l k a l i n e  e a r t h s .  Its immediate 

daughter  Radon f o r m s  t h e  second d i s e q u i l i b r i u m  break  i n  t h e  

decay cha in ,  for a l though  it has  a s h o r t  h a l f - l i f e ,  i t s  gaseous 

s t a r t e  g i v e s  it m o b i l i t y ,  e s p e c i a l l y  d u r i n g  g r i n d i n g  or  prepara-  

t i o n  of geochemical samples. Radon i t s e l f  i s  n o t  a gamma 

e m m i t t e r ,  b u t  i t s  daugh te r  Pb 214 has  t h r e e  impor t an t  l o w  energy 

wave l e n g t h s ,  and t h e  subsequent  B i  214 h a s  a v a r i e t y  of h igh  

energy e m i s s i o n s .  

A l l  r a d i a t i o n  from t h e  b r i e f  U 2 3 5  decay 

Two o t h e r  r a d i o a c t i v e  components must be cons ide red .  The f i r s t  

o f  t h e s e  i s  thorium, which i s  g e n e r a l l y  cons ide red  t o  have a 

s i n g l e ,  f i x e d  r a d i a t i o n  s i g n a t u r e  i n  view o f  t h e  s h o r t  h a l f - l i v e s  

of i t s  daugh te r s  and t h e  e s p e c i a l l y  c l o s e  grouping  of i t s  major 

gamma emmitters. The second a d d i t i o n a l  component i s  due t o  t h e  

one step decay of potassium, which does  n o t  s i g n i f i c a n t l y  e f f e c t  

t h e  technique  a t  hand. 
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In order to be useful in geochemical analysis, a gamma 
spectrometry technique must employ a portion of the gamma 
spectrum which fulfills three criteria: 

1. The count rate must be sufficiently high to obtain good 
statistics from a few grams of sample in a reasonably 
short time. 

2. Each of the forementioned radioactive components must 
have either negligible radiation in the energy region, 
or be sufficiently strongly present to be separately 
measured. 

3 .  The radiation patterns of the components must be clearly 
separable. 

Traditionally gamma spectrometry in exploration uses the highest 
portion of the natural gamma energy range. This isolates and 
separates three components, namely potassium, thorium and a 
Bi *I4 decay of the third part of the uranium decay sequence 
(Figure 1). It does not, however, measure uranium itself. 
Furthermore, the actual count rate in this vicinity is very 
low as Figure 1 shows. 

The gamma energy interval between 0.05 and 0.5 MEV meets all 
three of the foregoing criteria. This approach is not available 
to field surveys because of the very high background gamma flux 
(due largely to cosmic radiation), but lead shielding provides 
good protection at these low energy levels. Low energy gamma 
spectrometry is hence a laboratory or field base method, involv- 
ing a lead-shielded "center-well" scintillating crystal and a 
pulse height analyser capable of integrating counts across pre- 
set segments of the gamma spectrum. All are "off the shelf" 
items and the total cost is approximately $14,000. 
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Figure 3 shows the spectrums of the three components of uranium 
radiation and thorium as viewed on the pulse height analyser. 
It also demonstrates how the spectrum is broken into four 
channels across which the counts are automatically integrated. 
calculation of uranium, thorium, radium and Pb '14 is then made 
by a programable desk calculator. The mathematics are not 
difficult, and intuitively it may be seen that when the compo- 
nents to be measured have patterns as strong and as distinctly 
different as those of Figure 3 ,  they may be clearly separated 
and accurately determined. 

P RECI S I ON 

Both uranium and thorium are difficult elements in quantitative 
analysis, and the level of precision in geochemical determina- 
tions tends to be low. Figure 4 shows the results from splits 
of a group of -80 mesh silt samples sent to two different 
laboratories, and Figure 5 gives a similar example of a labora- 
tory fluorimetric analysis (with unusually strong acid extraction) 
compared to neutron activation. The results show clearly that 
ordinary uranium geochemical determinations are really only semi- 
quantitative. "Assay-mode'' neutron activation analysis is as 
good as is routinely available, in our opinion. 

Figure 6 shows the fit of low energy gamma spectrometry measure- 
ments to the standards on which it is calibrated. These include 
G.S.C. standard rocks, laboratory chemical standards, and 
mixtures thereof. The results are precise within the limitations 
of the balance used for weighing, showing that the technique 
itself has good accuracy. These calibration curves are based on 
counting times of greater than two hours, however, and generally 
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standards relatively rich in radioactive elements. Precision 
during ordinary analysis will be substantially lower. 

In statistical theory, the standard error [expected standard 
deviation) of a number produced by counting events is very 
close to the square root of that number. In practice, this 
is the controlling factor in precision for routine analysis 
by the LEGS technique, with other factors such as sample re- 
loading differences and long term drift having little additional 
influence. This has the very practical result of allowing quite 
accurate calculation of a standard error estimate for each 
analysis, given the count on each of the spectrum channels 
monitored. Standard error curves for a variety of circumstances 
are plotted in Figure 6, assuming a typical background radiation 
level and a sample density of 1 gm/cc. 

TECHNIQUE LIMITATIONS 

1. The main limitation of the LEGS technique in exploration 
geochemistry (at least with the present small crystal size) 
depends on the definition of anomaly. If a few ppm is 
considered signifcant and Pb 214 cannot substitute for 
uranium, then the lengthy counting times involved make 
another approach more applicable. Figure 6 shows the 
relationship of counting time to precision. 

2. The very heavy elements tend to absorb radiation in the 
lowest energy channel. 
contents are involved, an interval correction for this 
effect is easily made. The only element likely to be 
a problem, therefore, is lead, with which 1,000 ppm gives 

Where high uranium or thorium 
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roughly a 0.5% reduction in counts for that channel. 
is likely to be a limitation only in working with certain 
ores. 

This 

3 .  Although thorium should, in theory, remain fairly close 
to equilibrium throughout its short decay sequence, cases 
of apparent thorium disequilibrium have been observed. 
This may cause problems in weathered, thorium-rich rocks, 
and is under investigation. 
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