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INTRODUCTION 

M r .  Mike Cassidy of AAR Resources r eques t ed  C.E.  Fipke of 

C.F.  Mineral  Research Ltd. t o  complete base  and p rec ious  
m e t a l  a n a l y s i s  of heavy minera l  c o n c e n t r a t e s  from t h e  

HUN 1 & 2 c l a i m s  (Record #Is 1111 and 1 1 1 2 ,  Vernon M . D . ) .  

The Au r e s u l t s  w e r e  t o  be p l o t t e d  and used i n  an assessment  

r e p o r t  t o  ma in ta in  t h e  Hun 2 c l a i m  ( 8  u n i t s )  f o r  a one 
yea r  pe r iod .  

LOCATION AND ACCESS 

The Hun c l a i m s  are l o c a t e d  immediately t o  t h e  w e s t  of Aber- 
deen Lake some 26 km S.E.of t h e  town of Vernon, B.C.  A c c e s s  

t o  t h e  Hun group i s  r e a d i l y  a v a i l a b l e  by means of t h e  
Vernon-Monashee Highway from a p o i n t  some 1 0  km e a s t  of 

Vernon and thence  by means of graded logging  road a d i s t a n c e  
of 20 km i n  a s o u t h e r l y  d i r e c t i o n .  The logging  roads  are 
maintained and s e r v i c e d  on a year-round b a s i s .  (F igure  1) 

TOPOGRAPHY AND VEGETATION 

According t o  C.R.  Pasieka:  

"The s u r f a c e  p re sen ted  by t h e  Hun Claims i s  t h a t  of a 
broken p l a t e a u  w i t h  l o c a l  e l e v a t i o n s  approaching 1 0 0  m 
from a mean of 1060m ASL. Numerous s m a l l  c r e e k s  
t r a v e r s e  t h e  p rope r ty  so t h a t  abundant p o t a b l e  water 
. is  a v a i l a b l e  f o r  consumption as  w e l l  as e x p l o r a t i o n  and 
mining purposes .  The area has  been s e l e c t i v e l y  logged 
i n  t h e  p a s t ,  however w i t h  t h e  excep t ion  of yard ing  areas 
and road c o n s t r u c t i o n  t h e  f o r e s t  cover  i s  i n t a c t .  The 
area s u p p o r t s  commercial f i r ,  hemlock, and p ine  wi th  
lesser spruce  and ceda r .  

Vernon, some 26 km t o  t h e  N.W. o f f e r s  a good source  of 
l abour  and s u p p l i e s .  The Town of Vernon i s  s e r v i c e d  by 
a major highway network connec t ing  t h e  Okanagan Val ley  
t o  major c e n t r e s  such as  Vancouver and Calgary ."  
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BED ROCK GEOLOGY 

According to C. T. Pasieka: 

"In the main, the area of the Hun Group is underlain by 
acidic rocks ranging from grano-diorite to syeni.te. 
These rocks are considered to be of Jurrassic or later 
age and contemporaneous with the Coast Intrusive Series. 

The intrusive rocks have made forceful entry through 
gneisses and phyllites of the Monashee Group. These 
rocks, of Cambrian Age (and earlier), have suffered 
various grades of metamorphism so that the original 
facies offer some difficulty in identification. 

The acidic intrusive rocks observed in road cuts and 
loading yaads consisted in the main of porphyritic 
diorite frequently highly silicified. The silicification 
may take the form of an incipient soaking and incomplete 
digestion of the diorite or filling of fractures in the 
diorite. The silicification carries sulphide mineral- 
ization disseminated through the massive quartz as well 
as in the inundated diorite. Sampling of the quartz 
containing oxidized pyrite by the prospector has yielded 
values up to 0.06 ounces/ton in gold. Sampling by the 
author yielded values of the order of O.OG8 ounces/ton in 
gold. 
road cut along the N.W. corner of the Hun 1 claim and the 
north margin of the Hun 2 claim." 

Sampling by the author was carried out along the 

SURFICIAL GEOLOGY 

Dr. Murray Roed, a geomorphologist from the Vernon, B.C. area 
reports the following findings: 

"The Hun claims exhibit glacial deposits that were formed as a result 
o f  the last major glaciation in British Columbia. This ice-sheet is 
known as the Fraser Glacier. 
rounding o f f  bedrock prominences and when it melted, morraine partly 
inf i 1 led pre-existing valleys and blanketed rock hi 11s. 
glacial time, geological processes have been restricted to some 
alluvial activity, erosion o f  steep slopes and accumulating peat in 
poorly drained depressions. 

It flowed southernly across the area 

Since 



Glacial deposits on the Hun claims consist mainly of glacial till 
which is stoney and sandy, and this material occurs in two types of 
terrain. One is ground morraine that is found in low relief depres- 
sions and the flanks of hills. Till here is commonly in excess of 
three meters thick. The other till terrain type, and the most common, 
consists of a thin veneer of stoney olive brown loamy till over bed- 
rock cored hills and knobs. Bare bedrock outcrops are common in this 
terrain type. Minor glacio-fluvial sand and gravel occurs in places. 

Post glacial deposits include peat in organic terrain, gravel in 
alluvial channels and loose rock and soil creep materials along 
colluvial slopes on the claims. 

Minerals contained in the glacial till which are possibly indicative 
o f  lode metal deposits in nearby bedrock will be concentrated in the . 
lower part of the till immediately overlying bedrock. This is gen- 
erally referred to as basal till. Such mineral indicators usually 
have a source within one or two kilometers of the indicator site i n  
an up-glacier flow direction. Samples employing this relationship 
should therefore be taken from the lower meter of till and close 
to bedrock. 

Interpretation of results commonly consider three possible alternatives 
or combioations. The first is that anomalous gold, for instance, is 
derived from a lode deposit "upstream". The second is that the gold 
may have been picked up from a pre-existing placer deposit in gravel o f  
interglacial age that i s  known to occur in the region. The third is 
that the gold may be primary in origin, that is, formed in situ. 
Careful analysis of the morphology o f  gold grains will a z i c n  inter- 
pretation, and a detailed knowledge o f  the surficial geology will pro- 
vide a framework for final conclusions or hypothesis on the source of 
the gold." 

Dr.Roed's surficiabmap of.the Hun 1 and 2 claims compiled on field and 
a i r  photo observations is given as Figure 2. 

METHODOLOGY 

Heavy m i n e r a l  c o n c e n t r a t e s  of b u l k  210 kg samples  of g l a c i a l  

d r i f t  o r  basal  till c o l l e c t e d  up - i ce  from t h e  c l a i m s  as  w e l l  a s  

heavy m i n e r a l  concent ra tes  of b u l k  210 kg stream sed imen t  s amples  

from t h e  area were sieved i n t o  -20+150 mesh heavy non magnet ic  

c o n c e n t r a t e s  and -150 mesh heavy non magne t i c  c o n c e n t r a t e s .  The 
c o a r s e  -20+150 mesh c o n c e n t r a t e s  w e r e  hand c r u s h e d  i n  a n  a g a t e  

m o r t a r  and p e s t l e  t o  -60  mesh. The c r u s h e d  -20+150 HN and  - 1 5 0  

HN c o n c e n t r a t e s  w e r e  t h e n  tare  weighed t o  0 . 0 0 1  gni a c c u r a c y  and 
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s e n t  t o  Nuclear A c t i v a t i o n  Services i n  Hamilton, On ta r io  f o r  
Au +25 NAA a n a l y s i s .  A f t e r  a t h r e e  t o  f o u r  week c o o l i n g  pe r iod  

t h e  s e l e c t e d  c o n c e n t r a t e s  w e r e  s e n t  t o  Bar r inge r  Research Lab- 
o r a t o r y  i n  Calgary,  A lbe r t a  f o r  base  m e t a l  geochem a n a l y s i s .  

Frequency d i s t r i b u t i o n  diagrams f o r  t h e  4 7  -20+150 HN and 

-20+60 HN and 4 6  -150 HN and -60 E N  heavy minera l  c o n c e n t r a t e s  
r e s u l t s  ( t a b l e  2 )  w e r e  completed (F igu re  3 & 4 ) .  The sample 

l o c a t i o n  r e s u l t s  of t h e  foregoing  c o a r s e  and f i n e  A u  c o n c e n t r a t e  
r e s u l t s  w e r e  p l o t t e d  on en larged  maps of t h e  claims area (F ig .  6 ) .  

RESULTS 

The r e c e n t l y  submi t ted  concen t r a t e  weights  of samples 
submit ted t o  NAS are g iven  on Table  1. The Nuclear A c t i v a t i o n  

gold  p l u s  2 5  e lement  r e s u l t s  are g iven  on pages 1 t o  8 of Table  2 .  

The Bar r inge r  Magenta Cu-Pb-Zn-Ag-Mo r e s u l t s  are  g iven  on 
pages 1 - 6 of Table  3 .  

The stream sediment and g l a c i a l  d r i f t  sample l o c a t i o n s  f o r  t h e  

Hun 1 and 2 c l a i m s  and v i c i n i t y  background sample l o c a t i o n s  
are given as  F igu re  5. The frequency d i s t r i b u t i o n  diagrams 
f o r  f i n e  and c o a r s e  gold  r e s u l t s  are g iven  as  F igu re  3 and 4 .  

The f i n e  and coarse gold heavy non-magnetic c o n c e n t r a t e  r e s u l t s  
are p l o t t e d  on F igu re  6 .  

DISCUSSION OF RESULTS AND CONCLUSIONS 

The frequency d i s t r i b u t i o n  diagrams based on 4 6  v i c i n i t y  heavy 

non-magnetic c o n c e n t r a t e  r e s u l t s  i n d i c a t e  t h a t  t h e  geochem 

t h r e s h o l d  f o r  f i n e  g o l d  i s  about  1 0 0  ppb Au ( f i g u r e  4 ) and 
about  9 0  ppb Au f o r  c o a r s e  f r a c t i o n  r e s u l t s .  

( f i g u r e  3 ) i n d i c a t e s  t h a t  samples G 4 7  t o  G 5 0  i n c l u s i v e ,  

The diagram 
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HU3, HU6, HU8 and HU14, D153, D170 and D172 are weakly to 
moderately anomalous in fine Au. Heavy non-magnetic con- 
centrates of D102, D154 and D178 are weakly to moderately 
anomalous in coarse gold (figure 3 ) .  

Figure 6 indicates that HN concentrates of glacial drift 
samples G47, G48, G49 and HU8 collected immediately up-ice 
from the Hun 2 claim are weakly anomalous in fine gold. This 
indicates that small amounts of gold have been brought onto the 
Hun 2 claim through glaciation. Heavy non-magnetic concentrates 
of bulk stream sediment samples D172, HU3 and HU6 from the Hun 
2 claim are moderately anomalous in fine gold. The higher more 
anomalous fine gold values from these stream sediment samples 
over and above the weakly anomalous gold from up-ice glacial 
drift samples can be explained by a local gold source on the 
Hun 2 claim or by the placering effect of streams eroding 
glacial sediments known to contain small amounts of fine gold. 

Concentrates of stream sediment samples from sites HU15 and 
DK1, collected essentially at the same site as moderaterly 
Au anomalous site D172 are unanomalous in fine Au or in As, 
Sb, Ba and other elements other than Ag that usually accompanies 
local Au sources. The erratic nature of gold in the stream at 
site D172 is thus more consistent with gold-silver erratically 
distributed in glacial sediments than to a local Au source. 

The NAS results other than gold on pages 1 to 8 on Table 2 are 
in general background values inconsistent- with economic mineralized 
sources. The Barringer results for sites D157 and D174 are 
anomalous in Mc. In fact sites D174,and D168 are moderately 
anomalous in Cu and site D168 weakly anomalous in Zn. Moly- 
bdenite and a grain of native silver were previously micro- 
scopically identified in HN concentrates from site D156B just 
downstream from Mo-Cu anomalous site D174. 
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RECOMMENDATIONS 

The Au anomalous sites HU3 and HU6 on the Hun 2 claim could 
be resampled at the same sites and at local vicinity sites to 
test whether the anomalies are reproducible and perhaps loca lJy  

rather than glacially derived. A microscope examination of 
the morphology of any Au recovered could suggest whether the 
gold source is apt to be near or derived from distant glacial 
source. There appears to be a consistent Cu-Mo anomalous area 
near the southeast part of the Hun 2 claim but unless the 
prices for such metals increase the anomalous area may not be 
presently of economic importance. 



APPENDIX "A" 

STATEMEMT O F  EXPLORATION 

HUN CLAIMS 
1986 

Hand a g a t e  motar and p e s t l e  c rush ing  
22  coarse +60 mesh HN c o n c e n t r a t e s  @ 3.25 each 

V i a l i n g ,  coding & weighing t o  0 . 0 0 1  gm. 
accuracy 4 4  heavy non-magnetic c o n c e n t r a t e s  
@ 2 .60  each 

Shipping ,  packaging, c o u r i e r  shipment t o  
NAS, Hamilton and t o  Bar r inge r  Research 
Calgary 

Nuclear A c t i v a t i o n  S e r v i c e s  c o s t  of ana lys ing  
4 4  c o n c e n t r a t e s  f o r  Au +25 element package 

Bar r inge r  Research cost of ana lys ing  con- 
c e n t r a t e s  f o r  Cu-Pb-Zn-Ag-Mo 

Cost  of e n l a r g i n g  and copying Hun topomaps 
f o r  p l o t t i n g  geochem sample l o c a t i o n s  and 
Au  r e s u l t s  8 cop ie s  @ 1 0 . 4 3  each 

Compiling frequency d i s t r i b u t i o n  diagrams and 
d r a f t i n g  base  maps, sample l o c a t i o n  maps and 
coarse and f i n e  Au c o n c e n t r a t e  r e s u l t s  
8 h r s .  @ 20.00/hr 

71.50 

1 1 4 . 4 0  

76.00 

438.G0 

489.90 

83.44 

1 6 0 . 0 0  

Report  w r i t i n g  2 h r s .  @ 65.00/hr pa id  t o  
D r .  Murray Roed, P.Eng. as p e r  O c t .  29 /86  i n v o i c e  130.GO 

P r o f e s s i o n a l  geologis t -geochemist  o r g a n i z i n g ,  
compiling and i n t e r p r e t i n g  of heavy mine ra l  
c o n c e n t r a t e  r e s u l t s  i nc lud ing  w r i t i n g  t h i s  
assessment  r e p o r t  450.00 

Proof r e a d i n g ,  t yp ing ,  coping and compiling 
assessment  r e p o r t  i n c l u d i n g  mater ia l  c o s t s  150.00 

TOTAL $2,163.24 

Please apply  any excess  c r e d i t s  
g ran ted  t o  t h e  PAC account  of 
AAR Resources o r  any d e f i c i e n c y  
from t h e  PAC account  of C.E.  Fipke 
o r  C.F .  M i n e r a l  Research Ltd.  



APPENDIX " B 'I 

STATEMENT OF QUALIFICATIONS 

C. Fipke is a BSc Honors Geology graduate of the University 
of British Columbia. Between 1 9 7 0  and 1 9 7 7 ,  C. Fipke worked 
as a geologist involved to a large extent in heavy mineral 
exploration and research for Kennecott Copper in New Guinea, 
Samedan Oil in Australia, Johannesburg Consolidated Invest- 
ments in Southern Africa and Cominco Ltd. in Brazil and 
British Columbia. C. Fipke and L.M. Fipke organized C.F. 
Mineral Research Ltd. in 1 9 7 7 .  Currently the C. F. Mineral 
Research heavy mineral laboratory, which employs 25 to 35 
people, is involved in heavy mineral exploration and processing 
on behalf of many international companies. 

, 



C.F. MINERAL RESEARCH LTD. 

KELOWNA, BRITISH COLUMBIA 
263 LAKE AVENUE 

CANADA VlY SW6 

A.A.R. RESOURCES 
D. KING 
06/08/86 

CODE SAMPLE NO. FRACTION VIAL 
W E  1 GHT 
CGMSI 

__--  ---------- 
l08F H U  7 
109F H U  8 
1lOF H U  9 
1 I I F  HU 10 
112F H U  1 1  
113F H U  14 
114F H U  15 

-20+1SOHN 
-20+1SOHN 
-2O+ISOHN 
-2O+lSOHN 
-PO+lSOHN 
-2O+ISOHN 
-20+1SOHN 

------ 
2.185 
2.274 
4.070 
2.099 
0.769 
3.360 

10.838 

llSF HU 7 -15OHN 5.752 
116F H U  8 - I 5OHN 8.080 
117F H U  9 - 1 SOHN 16.271 
118F H U  10 -15OHN 2.682 

-150HN ’ 2.148 119F H U  I 1  
120F HU 14 -lSOHN 1.587 
121F HU 15 - 150HN 3.193 

TEL(6041763-181 
(6041860-852 

C.F.M.84-136 

TABLE 1 

Page 1 



C. F . M I N E R A L  R E S E A R C H  LTD. 

K E L O W N A ,  BRITISH COLUMBIA 
263 L A K E  A V E N U E  

CANADA VlY SW6 

DAVE KING 
7 / 0 8 / 8 6  

CODE SAMPLE NO. 

---- 
122F 
123F 
124F 
125F 
126F 
127F 
128F 
129F 
130F 
131F 
132F 
133F 
134F 
13SF 
136F 

-_-------- 
DK 1 
DK 2 
DK 3 
D156 
0 5  5 
0 4 3  
G 4 4  
G 4  5 
0 4  6 
c 4  7 
G4 8 
G 4  9 
GSO 
0 5  1 
G S 2  

137F DK 1 
138F DK 2 
139F DK 3 
140F DlS6 
141F 0 5 5  
142F 0 4 3  
143F G 4 4  
144F (345 
14SF G 4 6  
146F G 4 7  
147F G 4 8  
148F G 4 9  
149F 0 5 0  
1SOF 0 5 1  
lSlF G S 2  

F RACT I ON 

--_----- 
- 2 O +  6 0 H N  
- 20+6 OHN 
- 20 + 6 0 H N  
- 2 O +  6 OHN 
- 2 0 + 6 OHN 
- 2 O +  6 OHN 
- 2 0 + 6 OHN 
- 2 0 +  6 OHN 
-2 0 + 6 OHN 
-20+60HN 
- 20 + 6 0 H N  
- 2 O +  6 OHN 
- 2 0 + 6 OHN 
- 2 O +  6 OHN 
- 2 O +  6 0 H N  

- 6 OHN 
-60HN 
-60HN 
- 6 OHN 
-60HN 
-60HN 
- 6 OHN 
- 6 OHN 
-60HN 
-60HN 
- 6 OHN 
-60HN 
-60HN 
-60HN 
- 6 OHN 

V I A L  
WE I CHT 
(GMS) 

5.591 
3.391 
1.416 
4.126 

11.572 
0 . 7 5 9  
0.446 
0.844 

22.633 
0.635 
0.556 
1.013 
1.532 
0.808 
0.095 

------ 

i e 303 
8.928 

1 4 . 7 1 2  
16.057 
6.546 
7.619 
3.840 
5.614 

26.452 
4.680 
4.218 
6.682 
7.343 
7.607 
1 - 134 

TEL(604)763-161 
(6041860-832 

C.F.M.8S-204 

, 

TABLE .1 
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N U C L E A R  4 C T I V A T I O N  S E R V I C E S  L I M I T E 3  

O A T ? :  11-SEP-86 ' R E P O R T :  6 6 3 4  F T L E  N U V a E F . :  E 2 4 5  

S A M P L E  ~ ~ U M ~ E R S  

P A G E :  1 

A(; 
A S  
AU 
!3A 
C A  

C G  
c a  
C E  
tl F 
!A 3 

i i A  
Y I  
S6 
s c  
SE 

T A  r, H 
U 
w 
Z N  

LA 
C E  
5 M 
F U  
Y 3  

L U  

P P M  
P P M  
PPS 
2 PM 
2 

P P M  
P P M  
2 
P P M  
P F M  

z 
P F M  
P P N  
2 P Y 
?P?4 

P PM 
P P M  
P P Y  
P P M 
P P Y  

P P M 
2 P M  
P P !'I 
P F M  
P P M  

P P M  

(5 
( 4  

<3 9 
1390  

<.9 

(7 
(40 

3 009 
2300 

(5 

0.21 
< 700 
I. 1 

62.2 
< 120 

2 3  
13 0 

36 
160 

62.5 

94  2 
1 4 1  0 
31.3 
1 3 . 0  
10 0 

24.  1 

< 5  
< 3  

<3 2 
1600 

10 

e 

a9 o 

11 0 
5.73 

(5 

9-23 
1100 
( 0 . 8  
3 8 . 0  

(2 1 

30 
12 0 

56.6 
?O 
17 (i 

70 5 
1180  

10 0 
3 0 .  8 
71.1 

15.3 

( 5  
< 3  

c4  5 
51) 0 

9 

I7 
11 0 

6.22 
730 
(5 

0.44 
<1100 
(0.8 

(5 

1 8  
70 

33.4 
3 7  

<270 

61 0 
129 0 
6 3 . 3  
12.7 
53.9 

c 093 

4 8 . 5  

< 5  
7 

<3 6 
139Q 

(1 

(6 
la0 

6.28 
l o n o  

< 5  

0.23 
(700 
1.7 

3 8 . 4  
<? 3 

3 3  
17 0 

65. 2 

2 0 0  

8 4  7 
1 4 h 0  
11 3 

36. 4 
' 4 . 3  

15.6 

41 

<s 
: 17 

20 
73G 

( 7  

30 
150 

7.00 
1100 

< 5  

0.27 
<5C0 

- C0.6 
51.2 

< = c  

21 
110 

51.1 
3 9  

120 

4 5 4  
7 6 3  

5 8 . 9  
1 8 . 7  
6 1 . 9  

14.0 

<5 

<34 
170J 

1 1  

13 
170 

3.64 
9 SO 
<5 

0.71 

0 

(700 
(0.6 
39.4 
<30 

23 
220 

34.7 
L O O  

< 2 3 0  

7 4 3  
1 7 0 3  
54.7 
2 3 . 4  
76.2 

1i.a 

TAELE 2 



N U C L E A R  A C T I V A T I O N  S € R V I C E S  L I M I T E D  

DATE: 1 1 - S E P - 9 6  R E P O R T :  6 6 3 4  F I L E  N U Y 8 E R :  8 246 c P b G E  : 2 

A G  PPW ( 5  < 5  
A S  P P H  < 2  (4 
k U  P P B  <2 9 (5 4 
3 A  P p Y 900 (1200 
C A  7 (5 (10 

< S  
< z  

23 0 
69 0 

( 1  

( 5  ( 5  
5 (4 

9 1  < = 4  
990 1200  

1 9  ( 9  

<5 
29 

7 
9 00 

14 

- c o  * P Y  15 7 34 48 3 7 1  
G R  P P M  14  0 9 0 22 0 70 1 2 0  2 3 0  

H F  P P V  3'3 3 1500 5 3  0 5! u 1 9 O d  7 40 
M J  P!4 (5 (5 < 5  ( 5  ( 5  < 5  

F E  d ,  5 * 9 1  6.00 9 O't 9 8.76 1 . 9 4  0.34 0. 

P1 A :: 
Y I 0 P :1 
s e  2 P Y  
sc  P P M  
S E  P PM 

(-- T A  G P M  
T t l  P P M 
U 2 P Y  
k! ? P l! 
:N ? P ? I  

L A  P P Y  
C E  P P Y  
5 M  ? P Y  
EU PPF!  
Y 3  P P V  

L U  2 P M  

20 
190 

43.6 
3 9  

< 170 

1 5 5 0  
2 570 
5 8 . 4  
11.0 
3 9 . 4  

1 2  
1 5  0 

5s. 3 
8 

21 0 

73  2 
1300 

11.6 
5 3 . 1  

5 0 0  3 

3.1 9 

1- 6 
< C O O  
0.6 

4 2 . 4  
( 3  2 

7 .na  

? 4  
2 9 0  
1 s 2  

3 &  
130 

12  
173 

L3.8 
13 

17C 

10.3 



NUCLCAR ACTI’JAT1l)N SERV I C E S  L I?? I T E D  

DATE: 11-SEP-36 R E P C R T :  6 6 3 4  F I L F  NuP3ER: 9 246 

S A M P L E  ~ ~ U M ~ E R S  

P A G E :  3 

OC P P M  (5 < 5  < s  ( 5  (5 ( 5  
A S  P P Y  ( 2  4 < 4  (2 ’. < 3  < 4  
AU P P 3  2 3 0  ( 3 4  <4 5 < 4 5  < 2 5  <54 
JA P P M  60 0 2500 2000 1 3 9 0  900  l C 0 0  
C A  z 9 1 1  ( 8  1 2  1 1  < d  

C O  P P V  23 23 13 27 1 0 2 5  
FPFl  29 0 30 0 19 0 31 0 1 9 3  3 1 0  

F E  /- 6 . 1 6  7 . 5 6  3.6-9 9 . 3 3  3.e3 5 . 6 2  
CR 

i t F  P P Y  7Q 0 8 3  0 1 4 0  1 I! 0 5 3  113 
M C  P P M  3 0  <5 < 5  < 5  ( 5  < 5  

.I 

NA z G.82 Q m P 9  9.12 9.18 0.17 Om 2 7  
Y I P P M  < 4 0 0  < 9 0 0  < 1 2 ? 0  <13?0  < 5 0 0  <121)G 
$ 2  ? P!! <o. h (01 b (0. F <O. 9 (0.7 ( 0 . 3  
sc P P M  4 8 . 9  5 5 . 4  5 4 .  a 5 6 . 5  5 3 . 4  53.4 
S E  ? P M  (3  3 ( 4  5 <z ai <s 4 (15 <35 

Q P V  9 < 7  5 5  4 0  27 48 
I n  P P M  2 3 0  200 31 C) 16 0 96 130 
!J F P M  5 3 . 3  66.2 7 1 . 9  4 2 . 3  27.2 4 5 . 3  
W P P M  6 0  < 7  45 2 1  0 12 1 4 0  
Z N  VPP (73 <230 (290 ( 3 1 0  190 <Z60 

L A  2 PM 7 9 2  72 7 7 7 7  9 753 6 3 7  
C E  P P Y  1 0 5 0  1 4 4 0  2660 1 7 4 0  1250 1 3 2 3  
S H ? F !4 6 3 . 2  5 6 . 9  13 2 8 7 . 5  9 3 . 0  93.0 
F U  P P P  11 .5  10.1 3 6 .  3 70.2 2 3 . 4  2 d . 7  
Y;; 2 F !4 52.7 5 6 . 8  67.2 4 3 - 9  32.3 42.7 

L i l  F P M  1 1 . 0  1 0 . 3  3 045 5 0 ‘ 4  5 - 1 9  5 - 7 1  



N U C L E A R  A C T I V A T I O N  S F R V I C E S  LIMIT€': 

D A T E :  11-SEP-96  REPORT:  6534 F I L E  NUMBER: 8 2 4 6  P A G E :  4 

S A H P L E  N U M ~ E R S  

A G  P P H  ( 5  
A S  P P M  3 6  
.?U 2 P S  ( 2 2  
S A  P P M 330 
C A  x ( 4  

( 5  

( 5  1 
3900 

<13  

4 2  
(5 
( 5  

<4 7 
50 0 

1 5  

P PI: 
? P H  

P Pf.! 
P P H  

01 ', 

10 0 
35 0 

2 7 . 3  
46 
1 1  

2 3  
15c  

1 2 . 0  
22 0 
(5 

3 2  
1i  0 

9 4  
< 5  

7 2 2  

2 3  
2 1  0 

5 . 7  1 
06 

<l i t  

3 4  
3 4 0  

1 3 . 3  
1 4  
< 5  

2 7  
b o o  

4 . 2 6  
103 

< 3  

% 
P D M  
P P Y  
r3PN 
2 P M  

0 . 1 2  
<LO00 

1 . 7  
28.6 

( 4 6  

?!A 
X I  
SS 
s c  
5 E  

0.26 
900 

<0.4 
28.0 

7 4  

0.16 
<lo35 

(1 .3 
4 1 . 5  
a a 

0.17  
(500 
1 0.0 

5 7 . 3  
< 1 4  

9.26 
(203 ' 

0.3 
78.7 

<3 .  

9 . 1 7  
<e130 
<101 
3 7 . 4  

< 3 4  

(1 
7 . 7  
1 . 5  

< 4  
2 2 0  

34 
100 

18 .4  
15 

< 1 3 0  

(" . . t  
3 P H  
P PM 
P P U  
?PK 
P P M  

1 2  
140 

2 9. c? 
3 4  

1 7 0  

7 3  
19 0 

63.2 
l e  

<: 1bO 

2 7  
1c 0 

3 7 .  2 
3 2  

< 1 5 0  

24 
4 3  

2 3 . 8  
4 7  

1 2  0 

U 
r4 
Z N  

4 9 2 '  
ac 7 

26.1 
7 . 9  

1 2 . 5  

83 4 
1 4 2  3 

12 1 
40.0 
5 4 .  3 

42 s 
0'2 

5 8 . 5  
2 7 . 1  
30. d 

6 5  
i07 

19.5 
3 . 1  
5 . 7  

3 7 1  
14c1) 

1 2 4  
3 6 . 7  
46.0 : 

P PW 
p P M  
? P.Y 
@ P Y  
P PI4 

1 5 4 0  

2 4  3 
2 8 4 0  

71.3 
81.4 

1.13 7 . 7 7  L U  P P x 2 . 1 6  1 3 . 4  9.1 1 5 . 4 2  
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NUCLEAR. P C T I V A T I O N  S E R V I C E S  L I H I T E O  

DATE:  11-SEP-96 REPORT: 6 6 3 4  F I L E  r w + i B E R :  a 246 PC G.E : 3 

S A N P L E  N U M S E R S  

A G  ? ? Y  ( 5  ( 5  ( 5  (5 ( 5  (5  
A S  P P M  : 2  ( 3  9 (4 . 1 1  8 
AU P P B  34 (2 7 <z 3 <3 2 2 3  ( 3 6  
C A  P P M  600 80 0 1200 < 100  (600 6 0 0  
C A  z 16 < 7  ( 5  1 8  ( 5  11 

c o  P P M  1 8  ?4 6 1  2 3  163 1 2  
c z  FPM 550 41 0 19 0 4?8 0 4 0 70 
F E  I 1 .34 5-66 16 .0  4.5 4 41.5  1 .89  
HF O P M  36 ?. 9 6 5  110 1 1  0 1300  
Y 0 P P PI ( 5  < S  1 9  (5 2 3  <5 

Nh x 
N I P P Y  
s s  P P K  
sc P P M  
S E  ? P M  

0.15 
( 2 0 0  

1.4 
3 0 . 4  

( 3  

0.19 
<600 
<o. 7 
3 8 .7  

1 7  

0.13 
( 5 0 0  
(0.6 
31.4 
<I 2 

9.1 5 
< 7 0 0  
(0- 9 
3 3 . 2  
19 0 

0.47 
(800 
1.0 

11.e3 
( 5  

0.77 
(90.3 
<0e7 
42.7 
< 2 2  

36 
3 3i) 
120 

33  
( 2 1 0  

, 
2 5  

18 0 
34.0 

44 
16 0 

1 3  
99 

18.5 
17 

< 3 0  

74 
90 

21.1 
45 
<7 0 

1 3  
130 

20.2 
1. 1 

<5 0 

< 4  
! 6  

5 . 1  
< 7  

< P O  

L A  P PM 
C E  Q ? M  
S M  P P M  
FlJ O P Y  
Y 3  P P Y  

54 5 
1070 
10 3 

27.6 
57.9 

65 3 
97 4 

7 6 . 8  
20.7 
3 6. S 

5a 5 

39. a 
1070 

29.6 
35.9 

86 6 
105.0 
67- 2 
1 1 . 3  
23 .5  

1 1 9  
189 

1 1 . 4  
3.3 
7.9 

1030 
1863 

1 6 3  
25.5 
e2.9 

L U  P P M  e . 2 1  6 . 3 3  4 e 0 0  3 a64 1 e 7 2  16.7 



c 
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NUCLFAX A C T I V A T I O N  S E R V I C E S  L I M I T E O  

DATE:  11-SEQ-36 REPQRT:  6634 F T L E  NU!-?i iER: 8246 P h G E :  6 

S A M P L E  N U M 3 E R S  

A G  P P M  ( 5  ( 5  
A S  P P Y  6 (3 
AU P P 3  ( 2  8 6 
3 A  2 P M 1100 1200 
C A  ,.a (4 < P  0. 

< 5  < 5  
( 2  ? 2  
2 2  (3 2 

30 0 6r>3 
1 2  ( 5  

< 5  
( 2  
5 2  

l0OU 
I 3  

<5 
<4 

< 44 
2900 

< d  

C O  ? P M  24 9 1 7  9 2  < b  < 9  
CP. 0 P !4 11 0 13 0 20 0 “0 6‘3 100 
F E  x 4.25 3 a 2  1 5 074 ? l o 6  3 . c4 4.21 
HF O P U  a 1  c) 61 G 75 0 1300 5 3 0  6 513 
MC ? P H  (5 <5 < 5  (5 Z L  <5 

P I  A x 0 067 3 . 5 6  9.75 0.70 (T.93 0.42 
F! I P P l y  (6130 < 9c0 <300 < 2 3 0  < B O O  <12C)o 
s a  P PM 0. 7 <0.7 <o. b c0.6 (0.6 6 . 3  
sc P P Y  39.4 44.2 53. c 40. 8 2 2 . 1  35.2 
S E  P PF <4 0 (2 0 <10 <1 9 (2  2 ( 6 2  

P F K  23 2 2  20 2 1  1 9  19  
P P Y  21  0 15 0 22 c 2 e o  140 170 

f-A 
(ti 
U P P “  7 3 . 7  68.4 70 .0  190 54.4 8 2 . 7  
\4 P P H  5 0  1 9  6 5  46 1 4  (13 
ZK ” P M  170  (220 (200 17 0 < i a o  (290 

L A  P P M  5.9 4 70 2 53 1 so 7 7 6 8  7 7 4  
C E  ? P M 1 1?*0 141  0 1 3 3 0  1 3 ? 0  1 5 3 0  1 7 4 0  
S M  P P M  5 2 . 1  44. R I1 9 44. e 73.6 32.4 
F U  P 3 H  17.3 1 8 a 5  L 3.4 10.7 ? 2 . 7  25.3 
y a  P P H  55.9 58.3 4s. 9 6 0 .  7 5 3 . 3  78.5 

L U  2 PI4 9 . 5 0  gab4  9.4e 1 3 . 9  3 . 9 3  1 2 . 0  



NUCLEAR 4 C T I V A T I G N  S E R V I C E S  L I M I T E C  

DATE: 11-SEP-P6 R E P O R T :  6 6 3 4  F I L E  NUVEER: 5 2 4 6  ? A G E :  ? 

S A M P L E  N U W S E R S  

3G PPM < 5  (5 
A S  2 ? G ( 3  ( 2  
AU P P B  4 $  < 1 7 .  
S A  3 P :A 1 3 c c  <30C 
C A  :: 8 I 1  

P P Y  
P P N  
? 
2 p M 
P P Y  

- 

Y 
P P M  

P P Y  
F F Y  

P 

< 7  
10 0 

1.32 
210 

( 5  

0.49 
<lor30 

1.0 
42.4 
(4 4 

23 
280  

6.54 
160 
(5 

0 . 3 3  
60 0 

<O. 3 
7 4 .  b 
< i  a 

( 5  (5 
< 3  ( 3  

2 1  0 3F! 0 
1 5 9 0  16?0 

9 < s  

1 0  
21 c 

3.49 
5') 0 
17 

Q . 5 3  
C609 
3.9 

37.0 
< I  5 

1 3  
Z Q  0 

7.71 
3 4 0  

( 5  

0.64 
< I  1 0 s  

( 0 . 8  
i14. e 

( 5  3 

< 5  
.' ( 2  

1 5 0  
1113c 

9 

<5 
<2 

110 
7 3 0  

<6 

*c 0 

100  
2 . 3 4  

7 7 3  
< 5  

8.55 
< a  9'3 
0.7 

2 7 . 3  
(44 

8-4 P P Y  3 2  3 2 1  1 3  1 3  3 2  

il P 0 '4 73. b 1 9 . 7  6 4 . 0  0 0 . 1  =11.:3 8 2  07 
Li f P !4 4 2 0  s9 l?  0 310 170 z o o  

i N  PPM (260 33 0 1': c < 290 (190 ( 1 7 0  
!-I P F .v 24 < 4  1 5  3 1  1 7  2 5  

L.4 p P M  96 2 21  b 6 2  8 8 5  u 6 9 3  700 
C E  2 P Y  1 8 5 0  35 5 1 5 3 0  15°C 1370 1572 
s r"l 2 p t *  94.5 4 0 . 1  7 7 . 5  91 .3  5 4 . 5  84.Y 
E U  P P M 13 .5  4. 6 2 3 . 4  2 1 . 6  13.7 2 3 . 4  
Y2i P P M  75.5 14.0 70.9 6 3 . 5  50.4 7? .3 

ic! P F $4 11.1 2.76 13.3 C . Z E  7.44 11.3 



b 

c 
S A M P L E  N U # S E R S  

c c  P Prd < b  14 
C R  P Y 15 0 R C  
= t  4 2 001 $ 0 6 1  
I-!? PPPl 56 0 3 100 
!!a P P $1 <5 < 5  

O I  

Y k  sr 0.31 0 . 4 3  
51 I PPW < 390 < 600 
5 b  P PM (9.6 <0.9 
s c  D P Y  31.1 57.6 
‘ j E  P P X  (2 2 < 120 

P P H  2 5  1 5  
P P M  26 0 1 R O  

J P Pi4 11 8 04.4 
kI P P Y  3 5  23 
L N  P P F! 75 11 0 

LA O P Y  76 2 81 1 
‘;E P P ‘4 1550 1130 
slr P P bt. 3 3.7 5 9 . 2  
F U  P P M  19 .7  ?3.8 
Y Y  P P Y  73.6 11 0 

L‘J P P M  1 2 . 7  26. 3 

V A R I L I B L E  D E T E C T I C h  L I M I T S  Q G C  T O  S A M P L E  C O Y ? Z S I T I 3 U  
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I7 1 5 0  -c  
172 
'7 3 

5 1  -c 
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i3.0 
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3 3 . 0 

.:: 1. . 0 
4 . 0 
10.0 

4 . 0 
*:: :I. . 0 

2 . 0  
(1 .o 
5 1  .O 
5.0 
%:3.0 

0.5 
0.G 
0 . El 
1.2 
0 . 4  

0 . 5  
0 . 3 
1.3 
0.7 
0 . 5  

i 
I 

i TABLE 3 

- -  .--- ...... 
SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 

I 
- . . d' 

c 



f- BARRINGER MAGENTA 
Laboratories (A /be rta) Ltd. 

Page 2 
42008 - 10 STREET N.E. 
CALGARY, ALBERTA 
T2E 6K3 
PHONE: (403) 250-1901 3 1. - (1 I-: '1 - 2 6 

1 0 c -- c 
1. 0 '3 ' c 
11.0 - c  

2 :L . i) 
:; 87 () , 0 

17.0 
1.5" 0 
c! L! . 0 ,.. /" 

2 3 0 .  (i 
27.0 
21 .0 
17.0 
'10.0 

- - --J L- -_ _____. . - - 
SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



MAGENTA 
Laboratories (Alberta) Ltd. 

Page 3 
42008 - 10 STREET N.E. 
CALGARY, ALBERTA 
T2E 6K3 
PHONE: (403) 250-1901 

'J 11. - (:I I:: ;j,' .- 5; c, 
FAi:C: 1 l;r 2 
C W Y :  1 GY 2 

8 
9 
I0 
I I  

113 -2 
1.14 - f  
115 .? 
116 -E' 
a. I 7 '* P 

17.0 
2 4 . 0  
i i3.0 
27.9 

r" 
.> 1.) I 0 
2 4 . 0  
11.0 
23.0 

. 40.0 
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