


ARIS SUMMARY SHEET 

District Geologist, Nelson Off Confidential: 90.02.28 

ASSESSMENT REPORT 18527 MINING DIVISION: Osoyoos 

PROPERTY : Astro 
LOCATION : LAT 49 22 00 LONG 119 48 00 

UTM 11 5471769 296714 
NTS 082E05W 

CLAIM( S) : Astro 34 
OPERATOR(S): QPX Min. 
-AUTHOR ( s ) : Sandberg, T.;Lee, L.J. 
REPORT YEAR: 1989, 95 Pages 
COMMODITIES 
SEARCHED FOR: Gold,Silver 
KEYWORDS : Paleozoic,Marron Formation,Kitley Lake Member,Andesite 

Feldspar Porphyry,Conglomerate,Chalcedony,Pyrite 
Argillic Alteration 

-WORK 
DONE : Geophysical,Drilling,Physical,Geochemical 

EMGR 5.0 km;VLF 
Map(s) - 1; Scale(s) - 1:2000 

LINE 5.0 km 
MAGG 5.0 km 

map(s) - 2; Scale(s) - 1:2000 
- PERD 248.0m 5 hole(s) 

map(s) - 1; Scale(s) - 1:500 
ROAD 0.6 km 
SAMP 177 sample(s) ;AU,ME 

Map(s) - 2; Scale(s) - 1:200,1:1000 
SCGR 0.6 km 

Map(s) - 1; Scale(s) - 1:500 
TREN 150.0 m 5 trench(es) 

RELATED 
REPORTS : 13199,14062,16674,18284 
MINFILE: 082ESW190 - 



- 

LOGNO: RD. 

- ACT I w: 

M i n e Q u e s t  Repor t  # 2 1 5  
R e f .  NO. RM5302 F I E  PbO: 

GEOPHYSICS, TRENCHING AND REVERSE CIRCULATION DRILLING 
on the 

ASTRO 1 GROUP 

O s o y o o s  N i r i i n g  D i v i s i o n  

N.T.S. 8 2 ~ / 5 W  

" - I,.-. ". -- 
_-I ." .- * 

: L a t i t u d e  49O 2 2 '  N 
L o n g i t u d e  1 1 9 '  4 8 '  W 

. .  , 
b y  

Tim S a n d b e r g  
I - "--A 

a n d  
L i n d a  J. L e e  

M i n e Q u e s t  E x p l o r a t i o n  Assoc ia tes  L t d .  

f o r  
QPX M i n e r a l s  I n c .  

C l a i m  N a m e  R e c o r d  Number Number o f  U n i t s  R e c o r d  Date 

A s t r o  1 G r o u p  

F o r d  2  3 0 0 2  
A k i r a  I 2 9 1 2  
A k i r a  I1 F r  2 9 1 3  
A s t r o  1 2 1 3  
A s t r o  3 3  2 4 5  
As t ro  3 4  2 4 6  

1 8  0 2  S e p t  1 9 8 8  
3  1 4  J u n e  1 9 8 8  
1 1 4  J u n e  1 9 8 8  

1 2  0 9  Mar. 1 9 7 7  
20  0 9  Mar. 1 9 7 7  
20  0 9  Mar. 1 9 7 7  

C G O L O C I C A I  B R A N C H  
A . S S E S S M E N T  R E P O R T  

V a n c o u v e r ,  B .  C .  

L M i n e Q u e s t  Explorat ion Associates Ltd. 
1 



TABLE OF CONTENTS 

INTRODUCTION 
1.1 Location, Access and Topography 
1.2 Claim Status 
1.3 Previous Work 
1.4 Summary of Work, Current Program 

GEOLOGY 
2.1 Regional Geology 
2.2 Property Geology 
2.3 Alteration and Mineralizatibn 

GEOPHYSICS 
3.1 Procedures 
3.2 Results and Interpretation 

TRENCHING 
4.1 Trenching and Sampling Procedure 
4.2 Analytical Techniques 
4.3 Results and Interpretation 

DRILLING 
5.1 Drilling and Sampling Procedure 
5.2 Analtyical Techniques 
5.3 Results and Interpretation 

SCINTILLOMETER DATA 
6.1 Procedure 
6.2 Results 

CONCLUSIONS 

RECOMMENDATIONS 

REFERENCES 

Page 

1 
1 
1 
3 
5 

* -- MineQuest Explorat ion Associates Ltd. 



T i t l e  

LIST OF FIGURES 

S c a l e  P l a n  # 

L o c a t i o n  Map 1 : 7 , 5 0 0 , 0 0 0  

C l a i m  Map 1 : 5 0 , 0 0 0  

O u t l i n e  o f  D e s i g n a t e d  U r a n i u m  
G r o u n d  1 : 5 0 , 0 0 0  

A s t r o  34  Showing  G e o l o g y ,  S a m p l e  
L o c a t i o n s  a n d  R e s u l t s  

R o a d ,  T r e n c h  a n d  D r i l l  Hole 
P l a n  

T r e n c h  G e o l o g y  a n d  S a m p l e  
L o c a t i o n s  

D r i l l  S e c t i o n :  89-RC-1 

D r i l l  S e c t i o n :  89-RC-2 

D r i l l  S e c t i o n :  89-RC-3,4 ,5  

I n t e r p r e t a t i o n  o f  Down klole  
G e o l o g y  

T o t a l  F i e l d  M a g n e t i c  C o n t o u r  
Map 

T o t a l  F i e l d  M a g n e t i c  P r o f i l e s  

F r a s e r  F i l t e r e d  VLF-EM Map 

VLF-EM p r o f i l e s  

S c i n t i l l o m e t e r  D a t a  

* E x t e r n a l  P l a n  Number 

P a g e  

A f t e r  p .  1 

A f t e r  p .  1 

A f t e r  p .  2  

I n  P o c k e t  

I n  P o c k e t  

I n  P o c k e t  

A f t e r  p .  1 7  

A f t e r  p .  1 7  

A f t e r  p .  1 8  

A f t e r  p .  1 8  

I n  P o c k e t  

I n  P o c k e t  

I n  P o c k e t  

I n  P o c k e t  

I n  P o c k e t  

-- MineQuest Exp lora t ion  Associates Ltd. 



Append i x 

Append i x 

Appendix 

Appendix 

Append i x 

Appendi x 

Appendix 

I 

I I 

I11 

IV 

v 

VI 

VII 

Appendix VIII 

LIST OF APPENDICES 

Geophysical Report by: John Lloyd, 
Lloyd Geophysics 

Detailed Trench Geology 

Analytical Data 

Reverse Circulation Drill Hole Logs 

Order In Counil No. 335 Exploration 
Regulation - Uranium and Thorium 
Statements of Qualifications 

Cost Statement 

Statement of Work 

-- MineQuest Explorat ion Associates Ltd. L 



P a g e  1 

1.0 INTRODUCTION 

L o c a t i o n ,  Access a n d  T e r r a i n  

T h e  PDL a n d  Astro G r o u p s  a r e  l o c a t e d  n e a r  F o r d  
( F i s h )  L a k e  w h i c h  l i e s  a b o u t  4 km e a s t  o f  D i v i d e n d  

M o u n t a i n  i n  t h e  Keremeos C r e e k  v a l l e y  ( see  F i g u r e  
1 ) .  T h e  p r o p e r t y  i s  c e n t e r e d  a t  a b o u t  4 g 0 2 2 '  N ,  
1 1 9 ° 4 8 ' W ,  i n  NTS 82E/5W. Access t o  t h e  p r o p e r t y  i s  
g o o d .  T h e  G r e e n  M o u n t a i n  R o a d ,  a  major g r a v e l  
r o a d ,  p a s s e s  t h r o u g h  t h e  PDL c l a i m  n e a r  i t s  w e s t e r n  
e d g e .  T h e  r o a d  c a n  b e  r e a c h e d  f r o m  Highway  3A, 
a b o u t  1 3  km n o r t h  o f  K e r e m e o s .  T h e  p r o p e r t y  is  
l o c a t e d  a b o u t  7.5 km by  r o a d  f r o m  t h i s  
i n t e r s e c t i o n .  A l t e r n a t e l y ,  t h e  p r o p e r t y  c a n  b e  
r e a c h e d  b y  f o l l o w i n g  t h e  Apex A l p i n e  S k i  Resort 
r o a d  west f r o m  P e n t i c t o n ,  a  d i s t a n c e  o f  a b o u t  2 0  
km. T h e  e a s t e r n  p o r t i o n  o f  t h e  p r o p e r t y  c a n  a l s o  
b e  a c c e s s e d  b y  a  n e t w o r k  o f  f o u r - w h e e l  d r i v e  r o a d s ,  
w h i c h  l e a d  n o r t h w e s t  f r o m  Highway  3A, b e t w e e n  
Y e l l o w  L a k e  a n d  T r o u t  L a k e .  T h e  s o u t h e r n  a n d  
e a s t e r n  p o r t i o n s  o f  t h e  F o r d  1 a n d  2 c l a i m s  c a n  b e  
r e a c h e d  b y  t h e  B .C .  H y d r o  a c c e s s  r o a d  w h i c h  h e a d s  
w e s t  f r o m  H i g h w a y  3A, a  s h o r t  d i s t a n c e  s o u t h  o f  
Y e l l o w  L a k e .  

T h e  t o p o g r a p h y  o n  t h e  PDL p r o p e r t y  i s  g e n e r a l l y  
r u g g e d .  W e s t e r n  p o r t i o n s  o f  t h e  c l a i m s  c o n s i s t  o f  
n e a r  v e r t i c a l  c l i f f s  a n d  s t e e p  t a l u s  s l o p e s .  T o  
t h e  e a s t  t h e  t o p o g r a p h y  i s  s o m e w h a t  more s u b d u e d ,  
w i t h  m o d e r a t e  t o  g e n t l e  s l o p e s .  

1 . 2  C l a i m  S t a t u s  

T h e  PDL a n d  A s t r o  G r o u p s  c o l l e c t i v e l y  c o n s i s t  o f  1 9  
m i n e r a l  c l a i m s  h e l d  b y  QPX M i n e r a l s  I n c .  a s  shown  
i n  F i g u r e  2 a n d  l i s t e d  b e l o w .  T h e  c la ims a r e  
c o n t r o l l e d  i n  p a r t  by  a n  o p t i o n  a g r e e m e n t  w i t h  
P l a c e r  D e v e l o p m e n t  L i m i t e d  a n d  i n  p a r t  b y  a n  o p t i o n  
a g r e e m e n t  w i t h  P e t r o - C a n a d a  I n c .  T h e  a r e a  o f  
i n t e r e s t  c l a u s e  o f  t h e  P l a c e r  O p t i o n  i n c o r p o r a t e s  a 
p o r t i o n  o f  t h e  P e t r o - C a n a d a  c l a i m s .  A number  o f  
a d d i t i o n a l  c l a i m s  w e r e  a c q u i r e d  b y  QPX M i n e r a l s  
I n c .  b y  s t a k i n g .  S e v e r a l  o f  t h e s e  c l a i m s  l i e  
w i t h i n  t h e  Area o f  I n t e r e s t  s u b j e c t  t o  t h e  P l a c e r  
D e v e l o p m e n t  L i m i t e d  o p t i o n  w h i l e  o t h e r s  a r e  
c o n t r o l l e d  e n t i r e l y  b y  QPX M i n e r a l s  I n c .  T h e  
f o l l o w i n g  t a b l e  s u m m a r i e s  t h e  o w n e r s h i p  o f  t h e  
c la ims .  

- MineQuest Exo lora t ion  Associates Ltd. 
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Claim Record Number of 
Name Number Units Record Date - 

r n l ~  Group 

Ford 1 2639 
PDL 1963 
Astro 54 618 

Astro 55 619 
Shatford Fr 2758 
Shatford 1 2756 

Astro 1 Group 

Ford 2 3002 
Akira I 2912 
Akira I1 Fr 2913 
Astro I 213 

Astro 33 245 
Astro 34 246 

Astro 2 Grouv 

Astro 48 612 
Astro 49 613 
Astro 50 614 
nstro 51 615 
Astro 52 616 
Astro 56 620 
Shatford 2 2757 

06 July 1987 
23 Dec. 1983 
05 Jan. 1979 

05 Jan. 1979 
09 Nov. 1987 
09 Nov. 1987 

02 Sep. 1988 
14 June 1988 
14 June 1988 
09 Mar. 1977 

09 Mar. 1977 
09 Mar. 1977 

05 Jan. 1979 
05 Jan. 1979 
05 Jan. 1979 
05 Jan. 1979 
05 Jan. 1979 
05 Jan. 1979 
09 Nov. 1987 

Page 2 

Due Date before Agreements 
Subnission of Controlling 
this Report Claims 

06 July 1992 
23 ~ec. 1992 
05 Jan. 1991 

05 Jan. 1991 
09 Nov. 1992 
09 Nov. 1992 

02' Sept 1992 
14 June 1992 
14 June 1992 
09 Mar. 1991 

09 Mar. 1991 
09 Mar. 1991 

05 Jan. 1991 
05 Jan. 1991 
05 Jan. 1991 
05 Jan. 1991 
05 Jan. 1991 
05 Jan. 1991 
09 Nov. 1991 

Q~X/~lacer Dev. 
Placer ~ev. 
~etro-Canada/ 
Placer Dev. 

~etro-Canada 
QPX Minerals 
QPX Minerals 

Q~~/~lacer Dev. 
~Px/~lacer Dev. 
~ ~ ~ / ~ l a c e r  ~ev. 
petro-Canada/ 
Placer Dev. 

Petro-Canada 
~etro-Canada 

~etro-Canada 
~etro-Canada 
~etro-Canada 
Petro-Canada 
Petro-Canada 
Pe tro-Canada 
QPX Minerals 

The Astro claims, under option from Petro-Canada, 
were originally staked during the period 1977 - 
1979. At this time, exploration on the claims was 
directed towards uranium and thorium. Although no 
uranium or thorium was found, the claims were 
classed as designated uranium ground under the 
Uranium Moratorium. Since the termination of the 
Moratorium in February of 1987, the claims remain 
classed as designated uranium ground even though 
exploration is presently directed towards precious 
metals. As a result, all exploration on these 
claims (outlined in Figure 3) is governed by the 
Exploration Regulation - Uranium and Thorium (Order 
in Council No. 335). 

-- MineQuest E x ~ l o r a t i o n  Associates Ltd. 
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1.3 Property Definition and History 

The PDL property is located in an area which has 
been extensively explored for a number of different 
minerals since the late 1800's. There have been 
many significant deposits in the region, the 
largest of these being the Giant Mascot gold mine 
and related deposits at Nedley (MinFile 92NSE 
36,38,144). Gold was also discovered on nearby 
Dividend and Apex Mountains in the early 1900's. 
Some production has been recorded'from these 
showings which are primarily hosted in Triassic or 
older skarn bodies (MinFile 82 ESW 47,48,124). 
Numerous other gold showings are located in the 
area, including the Reno and Star of Hope/~uniman 
properties (MinFile 82ESW 123,51). In these 
deposits gold occurs in pyrite/arsenopyrite 
stringers in east-west and nor-theast trending 
fracture systems (Exploration in B.C., 1985; Di 
Spirito, -- et al, 1985). Several deposits from which 
a significant amount of gold, silver and molybdenum 
was shipped were discovered at Olalla in the 1920's 
(MinFile 82ESW 15, 16; Little, 1961). These 
deposits are related to quartz veining in the large 
pyroxenite intrusion at Olalla. In the late 1960's 
there was renewed interest in the area for copper 
exploration in particular on the ~apex/~opr/~aychex 
showings (MinFile 82ESW 49,50; Exploration in B.C., 
1967). Here, sulphide mineralization is primarily 
disseminated, although some sulphides occur with 
quartz as fracture fillings. Mineralization is 
hosted in metasediments of the ~aleozoic Old Tom 
and Shoemaker Formations. 

On the PDL claim, there is evidence of previous 
work in the Pre-Tertiary rocks but no published 
record of this work exists. A short (about 10m) 
adit at the base of the cliffs cross-cuts a small 
massive sulphide lens. According to a local 
prospector (L. Reichert, personal communication), 
this adit was dug in the 1930's. Near the adit, a 
casing with flowing water marks the position of an 
inclined diamond drill hole. Above this, at the 
top of the cliffs, several bulldozer trenches were 
excavated some years ago. One of these exposes 
another small massive sulphide pod. The diamond 
drilling and bulldozer work are believed to have 
both been done in 1971 (I,. Reichert, personal 
communication) however, this work was not filed for 
assessment credit. 

- MineQuest Explorat ion Associates Ltd. 
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The PDL claim was staked in 1983 by Placer 
Development Ltd. In 1984 and 1985 Placer 
established a grid on the property, collected soil 
samples and ran geophysics (magnetometry and 
VLF-EM) over the grid. The geophysics was largely 
unsuccessful but several strong gold anomalies 
resulted from the geochemical program. The 
property was optioned to QPX Minerals Inc. in 
1987. The 1987 work program by QPX was directed 
towards following up geochemical anomalies defined 
by Placer. In addition, geological mapping of the 
property was done. This work program, described in 
detail by Lee (1987), attributed previous 
geochemical anomalies to narrow gold bearing 
pyrite/arsenopyrite stringers found to outcrop on 
the property. Geological mapping and geochemical 
sampling suggested mineralization could be 
controlled by major N-S trending structures and 
that the ground to the north, south and east of the 
PDL claim was potentially of interest. As a 
result, several claims were staked and the Astro 1, 
48-52 and 54-56 claims were acquired from 
Petro-Canada Inc. 

The Astro claims were staked in 1977 and 1979 by 
Pacific Petroleum Ltd., now Petro-Canada Inc. 
Exploration was directed towards uranium and 
thorium and consisted of geological mapping, 
geochemistry, geophysics, and both diamond and 
rotary drilling. This work is described in Salazar 
(1979) and Racicot and Salazar (1980). Several 
generations of old claim posts have been discovered 
on ground underlain by Tertiary rocks on the Astro 
1 claim. With the exception of a single diamond 
drill hole drilled in 1979 by Pacific Petroleum, no 
workings in these rocks have been found. 

In the summer of 1988, QPX conducted a major work 
program on the PDL and Astro Groups. This work 
included geological mapping, soil sampling, 
geophysics and diamond drilling. The details of 
this program are described in Lee (1988). Drilling 
was successful in confirming an episode of Tertiary 
mineralization but did not encounter any economic 
gold values. A number of geochemical anomalies 
(coincident gold, arsenic, copper and silver) with 
values to 780 ppb gold, were defined by the soil 
sampling program. 
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Regional work done during the 1988 summer program 
resulted in the discovery of an alteration system 
in the Marron volcanics on the Astro 34 claim 
adjacent to the then existing QPX property. As a 
result of this discovery two additional claims, the 
Astro 33 and 34, were optioned from Petro-Canada 
Inc. in November, 1988. 

In the fall of 1988, a program of trenching and 
sampling was carried out to evaluate soil 
geochemical anomalies identified by the summer 1988 
program (Lee 1989). Twenty-three backhoe trenches 
were excavated, cleaned out, and sampled. 
Trenching did not locate any mineralization, and 
indicated that the majority of the anomalies are 
derived from glacial overburden. 

In addition, the Astro 34 showing was prospected 
and chip sampled (Lee, 1989). Twenty-seven rock 
chip samples were collected. Results indicated 
that anomalous gold values (up to 1030 ppb) with 
accompanying anomalous silver (up to 34.1 ppb) are 
associated with narrow chalcedonic veinlets in 
argillically altered Marron volcanics (see Figure 
4). 

1.4 Summary of Work, Current Program 

This report covers linecutting, geophysics, 
trenching and reverse circulation drilling on the 
Astro 34 claim (Astro 2 Group) during the period 
December 1988 to February 1989. 

In the late fall of 1988 a small grid was 
established over the Astro 34 showing by C. O'Neill 
and S. Handley. A 400 metre long north-south 
baseline was established, with 4.6 kilometres of 
crosslines. Magnetometer and VLF-EM surveys were 
then conducted and interpreted by Lloyd Geophysics 
of Vancouver, B . C .  This work is summarized in the 
current report. 

Trenching and drilling of the Astro 34 showing in 
January of 1989 is also covered in this report. 
Five trenches totalling 150 metres in length were 
excavated, mapped and sampled. A total of 98 
trench samples were collected by C. O'Neill and 
C. Young. Trench mapping was done by T. Sandberg. 

- MineQuest Explorat ion Associates Ltd. 
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Five reverse circulation drill holes totalling 
248.4 metres (815 feet) were drilled. Drill chips 
were logged by P. Conroy and samples were collected 
in 10 foot intervals by J .  Caldwell. A total of 79 
chip samples were collected. 

All samples were shipped to Eco-Tech Laboratories 
in Kamloops and analyzed for gold and 30 element 
ICP. Because of the classification of this ground 
as "Designated Uranium Claims" analyses for uranium 
and thorium were done in accordance to government 
regulations. 

Trenching and drilling necessitated the 
rehabilitation and construction of approximately 
600 metres of road. All trenches and drill sites 
were reclaimed and seeded. 

The area of the project is shown in Figure 5. The 
program of trenching and drilling described in this 
report was supervised by T. Sandberg under the 
direction of R.V. Longe. Field work was done from 
December 7-8 and December 16-18, 1988 and January 
3-14, 1989. 

-. MineQuest Exp lora t ion  Associates Ltd. 
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GEOLOGY 

2.1 Regional Geology 

The Keremeos-Olalla area has been mapped at a 
regional scale by Bostock (1927) and Little 
(1961). The area of interest was covered more 
recently by Church (1982) in his map of the 
Penticton Tertiary Outlier. 

The PDL property covers a portion of the western 
margin of the Penticton Tertiary Outlier. The 
western part oE the property is underlain by rocks 
of the Triassic or older Shoemaker, Old Tom and 
Independence Formations. These rocks consist 
primarily of cherts and greenstones, with minor 
limestone and tuffs. To the east, the cherts and 
greenstones are overlain by the Lower Eocene 
Springbrook conglomerate, a polymictic pebble to 
boulder conglomerate with clasts composed mainly of 
the Triassic or older basement rocks. The 
conglomerate can exceed 100 metres in thickness and 
its distribution marks the margins of the 
Pre-Tertiary basin. Narrow quartz diorite to 
porphyritic latite dykes cut the Shoemaker and Old 
Tom Formations. Similar dykes cut rocks of the 
Springbrook Formation. Overlying the conglomerate 
to the east is a sequence of phonolitic, basaltic 
and trachytic lavas of the Lower to Mid Eocene 
Narron Formation. A series of north to north-east 
trending faults cut rocks of all the above 
mentioned units. 

Property Geology 

The geology of the PDL and A s ~ ~ o  group is described 
in detail in Lee (1988). 

The western portion of the property is underlain by 
rocks of the Triassic or older Shoemaker, Old Tom 
and Independence Formations which consist mainly of 
cherts and greenstones. Minor small limestone 
bodies are also present which may locally be 
skarnifed. In the area of the PDL and Astro 1 
claims, where mapping to date has been 
concentrated, the basement rocks are predominately 
cherts. Commonly, these cherts are brecciated and 
may contain minor disseminated pyrite. 

7 
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The Paleozoic rocks, exposed in the west are in 
contact with rocks of the Lower Eocene Springbrook 
Formation to the east. In Pre-Tertiary time, the 
Paleozoic cherts and greenstones formed a large 
basin which was later infilled by Tertiary 
volcanics and sediments. The Pre-Tertiary/Tertiary 
contact is near vertical and striking north to 
northeast where exposed near the PDL-Astro 1 claim 
boundary. At this point the contact, which may be 
in part fault controlled, marks the western margin 
of the Pre-Tertiary basin. Drilling has indicated 
that east of here the basement contact dips 
shallowly to the east (Lee, 1988). 

The Springbrook Formation is composed of talus, 
alluvium and tuffaceous materials that accumulated 
in the Pre-Tertiary basin beforq deposition of the 
Eocene Marron volcanics. The springbrook Formation 
consists mainly of a polymictic pebble to boulder 
conglomerate with clasts composed primarily of 
Paleozoic cherts and greenstones in a sandy, 
locally tuffaceous matrix. Locally the matrix may 
be bleached or altered to clays. Narrow carbonate 
stringers are common cutting both clasts and matrix 
of the conglomerate. Minor narrow sandstone and 
tuffaceous sandstone interbeds also occur. Where 
intersected by diamond drilling, the Springbrook 
Formation exceeds 100 metres in thickness (Lee, 
1988). 

A number of narrow, medium to coarse grained dykes 
of quartz diorite, diorite or porphyritic latite 
composition cut the Triassic or older cherts and 
greenstones (Lee 1987). Clasts of these intrusives 
are also contained in the Springbrook 
conglomerate. A single outcrop exposure was mapped 
where a narrow dyke of similar composition intruded 
rocks of the Springbrook Formation. Whether the 
dykes represent a single intrusive episode, coeval 
with the deposition of the Springbrook Formation, 
or whether two episodes of intrusion occurred is 
unclear. 

- MineQuest Explorat ion Associates Ltd. 
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O v e r l y i n g  t h e  S p r i n g b r o o k  F o r m a t i o n  t o  t h e  e a s t  i s  
a  s e r i e s  o f  p h o n o l i t i c ,  b a s a l t i c  a n d  a n d e s i t i c  
f l o w s  o f  t h e  E o c e n e  M a r r o n  F o r m a t i o n .  T h e  
lowermost f o u r  members  o f  t h e  M a r r o n  F o r m a t i o n ,  t h e  
Y e l l o w  L a k e ,  K i t l e y  L a k e ,  K e a r n s  C r e e k  a n d  N i m p i t  
L a k e  m e m b e r s ,  a r e  e x p o s e d  o n  t h e  p r o p e r t y .  C h u r c h  
( 1 9 7 3 ,  1 9 8 2 )  d e s c r i b e s  e a c h  o f  t h e s e  members i n  

d e t a i l .  L o c a l l y ,  v e r y  n a r r o w  q u a r t z  s t r i n g e r s  a r e  
s e e n  i n  t h e  v o l c a n i c s .  

A c o n g l o m e r a t e  o f  u n c e r t a i n  a g e ,  b u t  a t  l e a s t  
p o s t - M a r r o n  i s  e x p o s e d  i n  a number  o f  t r e n c h e s  o n  
t h e  As t ro  1 c l a im  ( L e e ,  1 9 8 9 ) .  T h i s  c o n g l o m e r a t e  
c o n s i s t s  o f  s u b r o u n d  p e b b l e s  a n d  r a r e  b o u l d e r s  o f  
M a r r o n  v o l c a n i c s ,  P o s t - T r i a s s i c  i n t r u s i o n s  a n d  
T r i a s s i c  o r  o l d e r  b a s e m e n t  r o c k s .  T h e  m a t r i x  i s  
v e r y  f i n e  g r a i n e d  w i t h  m i n o r  e u b e d r a l  b i o t i t e  a n d  
p y r o x e n e  c r y s t a l s  a n d  u p  t o  5 p e r c e n t  r o u n d e d  
q u a r t z  p e b b l e s .  T h e  o r i g i n  o f  t h i s  u n i t  i s  
s o m e w h a t  u n c e r t a i n .  T o p o g r a p h i c a l l y  a n d  
s t r a t i g r a p h i c a l l y ,  t h e  c o n g l o m e r a t e  o c c u r s  s e v e r a l  
h u n d r e d  m e t r e s  a b o v e  t h e  b a s e m e n t  r o c k s .  
L a t e r a l l y ,  t h e  n e a r e s t  e x p o s u r e  o f  b a s e m e n t  r o c k s  
i s  a t  l e a s t  o n e  k i l o m e t r e  a w a y .  I t  i s  d i f f i c u l t  t o  
e n v i s a g e  a  p r o c e s s  b y  w h i c h  c l a s t s  o f  t h e s e  r o c k s  
c o u l d  b e  i n c l u d e d  i n  t h e  c o n g l o m e r a t e ,  u n l e s s  t h e  
c o n g l o m e r a t e  i s  f a u l t  r e l a t e d .  Where  e x p o s e d  t h e  
c o n g l o m e r a t e  i s  a l w a y s  i n  close p r o x i m i t y  t o  a 
f a u l t  o f  r e g i o n a l  i m p o r t a n c e ,  s u g g e s t i n g  t h a t  t h i s  
may b e  t h e  c a s e .  

F i n a l l y ,  n a r r o w  c o a r s e  g r a i n e d  g r a n o d i o r i t e  d y k e s  
h a v e  b e e n  e x p o s e d  i n  s e v e r a l  t r e n c h e s  ( L e e ,  1 9 8 9 ) .  
T h e s e  d y k e s  a r e  s t r o n g l y  w e a t h e r e d  a n d  c r o s s - c u t  
t h e  p o s t - M a r r o n  c o n g l o m e r a t e ,  t r e n d i n g  
n o r t h - s o u t h .  Nar row q u a r t z  s t r i n g e r s  may o c c u r  i n  
t h e s e  d y k e s .  

A s e r i e s  o f  n o r t h  t o  n o r t h e a s t  t r e n d i n g  n e a r  
v e r t i c a l  b l o c k  f a u l t s  o c c u r s  o n  t h e  p r o p e r t y .  
I n f o r m a t i o n  o b t a i n e d  f r o m  d r i l l i n g  s u g g e s t s  t h a t  
movement  o n  t h e s e  f a u l t s  i s  down t o  t h e  e a s t .  A 
number  o f  east-west  f a u l t s  h a v e  a l s o  b e e n  
i n t e r s e c t e d  b y  t r e n c h i n g .  F a u l t s  a r e  commonly  
m a r k e d  b y  w i d e  z o n e s  ( u p  t o  1 7  m e t r e s )  o f  c l a y  
g o u g e  ( L e e ,  1 9 8 8 ) .  

- MineQuest Explorat ion Associates Ltd. 
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In eastern portions of the claims outcrops are 
commonly smoothed as a result of glacial scouring. 
Striations indicate that the trend of the ice 
direction was 040°. Regional directions of glacial 
transport from Nasmith (1962) suggest that movement 
was towards 220'. 

2.3 Alteration and Mineralization 

The area trenched and drilled in the current 
program is underlain by the Kitley Lake Member of 
the Marron Formation. The Kitley Lake Member 
consists of brown to reddish coloured feldspar 
biotite porphyritic andesite, commonly containing 
zeolite filled amygdules. The Astro 34 showing is 
locally exposed in outcrop and consists of argillic 
alteration and silicification of these volcanics, 
with narrow chalcedonic veinlets. Previous 
sampling (Lee, 1989) returned values to 1229 ppb 
gold associated with these chalcedonic veinlets 
(Figure 4). 

Trench geology is shown in Figure 6. Trenching 
exposes a north-south trending belt of clay 
alteration up to 20 metres wide over a strike 
length of 140 metres. The alteration zone is still 
strong where lost due to thick overburden. Minor 
amounts of propylitic alteration occur both 
marginal to, and within the clay altered zone. 

Clay alteration surrounds a silicified core, up to 
three metres wide, well exposed in Trench 1. The 
core consists of brecciated clay-altered volcanics 
cut by a network of hairline chalcedonic veinlets 
with weak pervasive silicification. 

Extensive limonite staining of altered rock and 
local pyrite boxwork indicate the presence of 
pyrite in the unweathered rock. This was confirmed 
by drilling, where quantities of 1% - 5% pyrite 
were observed in drill chips. 

- MineQuest Exp lora t ion  Associates Ltd. 
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Drill data is presented in Figures 7, 8, 9 and 10. 
Drilling shows continuity of the zone of 
silicification to at least 47 metres below the 
elevation of the road, and a widening of the zone 
to approximately 14 metres true width. This may be 
due to a merging at depth of two smaller zones of 
silicification found in Trench 1. The zone appears 
to dip vertically to steep easterly. There is no 
sign that the zone is weakening with depth and the 
expectation is that it continues down dip for a 
substantial distance. 

The distribution of alteration is probably 
controlled by a north-south striking fault, 
indicated by the VLF-EM survey (Figure 13) . 
The presence of this fault ismconfirmed in trenches 
by zones where overburden could not be penetrated, 
and in drill holes by zones where squeezing of the 
rods occurred. This fault has been intruded by a 
post-alteration dyke containing 3-5 mm long 
hornblende phenocrysts in a dark green to black 
aphanitic matrix. Drilling indicates that the dyke 
dips 90' to 80' easterly. 

Northeasterly trending fractures and small shears 
observed in the trenches may have served to further 
focus hydrothermal fluids. 
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3 . 0  GEOPHYSICS 

3.1 procedures 

In the late fall of 1988 a small grid was 
established over the Astro 34 showing. A 400 metre 
long baseline was run at an azimuth of 360°, with 
4.6 kilometres of crosslines. In the central 
portion of the grid the cross lines were spaced at 
25 metre intervals. To the north and south, line 
spacing was 50 meters. Stations were flagged at 10 
metre intervals. 

Magnetometry and VLF-EM surveys were conducted by 
Lloyd Geophysics oE Vancouver, B.C. using an EDA 
Omni Plus combination magnetometer - VLF-EM unit. 
An EDA Omni IV base station was used for the 
magnetic survey, while the Seattle transmitter 
station was used for the VLF-EM survey. 

Geophysical data was interpreted by Lloyd 
Geophysics. This interpretation is contained in 
Appendix I. 

Results and Interpretation 

The results of the geophysical surveys are 
presented in Figures 11-14 and summarized below. 
more detailed interpretation of the results is 
contained in Appendix 1. 

Three very well defined, north-south trending 
conductors were identified by the VLF-EM survey, as 
shown on Figure 13. The central portion of the 
westernmost conductive lineament corresponds with 
the Astro 34 showing and has been tested by 
trenching and drilling. Trenching indicates that 
the conductors represent north-south striking 
faults. Except for the central portion of the 
westernmost conductor, the lineaments have not been 
tested by trenching, drilling or surface mapping. 
Follow-up of these conductors is strongly 
recommended. 

Along portions of the strike length of the VLF-EM 
conductors there is excellent correlation with 
magnetic low zones (see Figure 11). These zones 
probably represent zones of alteration 
(silicification) and warrent testing (by drilling). 

-MineQuest Explorat ion Associates Ltd. - 
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4 . 0  TRENCHING PROGRAM 

4 . 1  T r e n c h i n g  a n d  S a m p l i n g  P r o c e d u r e  

A J o h n  D e e r e  450  C m o u n t e d  b a c k h o e  o p e r a t e d  b y  
  avid L u s t e d  o f  C a w s t o n ,  B.C. was  u s e d  t o  e v a l u a t e  
t h e  As t ro  34  s h o w i n g .  F i v e  t r e n c h e s  w e r e  e x c a v a t e d  
a c r o s s  t h e  s t r i k e  o f  t h e  z o n e  ( s e e  F i g u r e  6 ) .  A 
t o t a l  o f  1 5 0  metres o f  t r e n c h i n g  was  d o n e  o v e r  a  
s t r i k e  l e n g t h  o f  a b o u t  1 4 0  metres. 

Of t h e  1 5 0  m e t r e  t o t a l  l e n g t h  o f  t r e n c h e s ,  1 1 2  
metres r e p r e s e n t e d  b e d r o c k  e x p o s u r e .  T r e n c h e s  1 
a n d  3  e x p o s e d  t h e  f u l l  w i d t h  o f  t h e  a l t e r e d  z o n e  a t  
d e p t h s  o f  1 - 1 . 5  metres w h i l e  T r e n c h  2  l o s t  
b e d r o c k  n e a r  t h e  e a s t e r n  e n d .  . T r e n c h e s  4  a n d  5  
e x p o s e d  o n l y  t h e  w e s t e r n  e d g e - 6 f  t h e  c l a y  
a l t e r a t i o n .  A l t h o u g h  t h e  t h e o r e t i c a l  l i m i t  o f  t h e  
m a c h i n e  is  3  - 3 . 5  met res ,  i t  was d e f e a t e d  a t  2  - 
2.5  metres b y  t h e  b l o c k y ,  c o m p a c t  n a t u r e  o f  t h e  
o v e r b u r d e n ,  a n d  t h e  f a c t  t h a t  t h e  m a c h i n e  is 
s o m e w h a t  h y d r a u l i c a l l y  u n d e r p o w e r e d .  

S a m p l e  i n t e r v a l s  o f  a n  a v e r a g e  o n e  m e t r e  l e n g t h  
were m a r k e d  o u t  o n  g e o l o g i c a l l y  d e t e r m i n e d  
i n t e r v a l s  a n d  s a m p l e d  u s i n g  r o c k  hammers ,  c h i s e l s  
a n d  a  t w o  pound  s l e d g e .  E v e r y  e f f o r t  was  made  t o  
o b t a i n  a c o n t i n u o u s ,  r e p r e s e n t a t i v e  c h i p  s a m p l e .  
S a m p l e s  w e r e  c o l l e c t e d  i n  30 c m  x  50 c m  p l a s t i c  
s a m p l e  b a g s .  T h e  a v e r a g e  s a m p l e  w e i g h t  w a s  
a p p r o x i m a t e l y  2 .5  kg .  

4 . 2  A n a l y t i c a l  T e c h n i q u e s  

S a m p l e s  were s h i p p e d  t o  Eco-Tech  L a b o r  a t o r  i e s  L t d  . 
i n  K a m l o o p s ,  B.C. f o r  p r e p a r a t i o n  a n d  a n a l y s i s .  
S a m p l e s  were d r i e d ,  j a w - c r u s h e d  a n d  s p l i t  t o  a  250  
g r a m  s u b s a m p l e  w h i c h  was t h e n  r  i n g - p u l v e r  i z e d  t o  
m i n u s  -140  mesh .  One h o u r  o f  d i g e s t i o n  w i t h  h o t  
a q u a  r e g i a  was f o l l o w e d  b y  a 30 e l e m e n t  ICP 
a n a l y s i s .  F o r  g o l d ,  a 20 g r a m  s a m p l e  w a s  
c o n c e n t r a t e d  b y  f i r e  a s s a y .  T h e  b e a d  was  d i g e s t e d  
f o r  o n e  h o u r  i n  h o t  a q u a  r e g i a  a n d  a n a l y s e d  by  
a t o m i c  a b s o r p t i o n .  U r a n i u m  a n d  t h o r i u m  were 
a n a l y s e d  c o l o u r i m e t r i c a l l y .  

- MineQuest Explorat ion Associates L td .  - 
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4.3 Results and Interpretation 

No economically significant gold or silver values 
were encountered in this trenching program. A 
number of sub-anomalous to anomalous metal values 
will be discussed on a trench by trench basis. 
Trench geology and sample results are shown on 
Figure 6. The geology is detailed in Appendix I1 
and the analytical results for the trench samples 
are contained in Appendix 111. 

Trench 1 

Trench 1 exposed a 19.4 metre wide zone of 
moderate to intensely clay-altered volcanics. 
Within this zone there were two short sections 
containing silica. Near the western end of the 
trench a 3 metre wide zone consisted of brecciated, 
heavily clay-altered volcanic with weak pervasive 
silicification and a network of fine chalcedonic 
quartz veinlets. Samples in this section returned 
values in the 20 to 60 ppb gold range with up to 
1.8 pprn silver and 70 to 145 pprn arsenic. 

Towards the eastern end of the trench a 2 metre 
wide zone of clay alteration and weak pervasive 
silicification with chalcendonic veinlets and up to 
1% disseminated pyrite, gave values to 145 ppb 
gold, 6.0 pprn silver and 420 pprn arsenic. Adjacent 
to this zone, a value of 235 ppb gold was obtained 
from clay-altered volcanic. 

Trench 2 

Trench 2 exposed 18.5 metres of clay-altered 
volcanics, before losing bedrock at the eastern end 
of the trench. Samples TMS-89-011 and 012 
consisted of weakly silicified, clay-altered 
volcanics and contained gold values of 95 ppb and 
95 ppb, silver values of 5.2 ppm and 7.5 ppm, and 
arsenic values of 40 pprn and 30 ppm, respectively. 

7 

-MineQuest  Exp lora t ion  Associates Ltd. A 
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Trench 3 

Trench 3 exposed 18 metres of clay altered volcanic 
with no silicification. Arsenic values up to 185 
ppm and gold values in the 30 to 55 ppb range were 
associated with a clay shear zone trending 1650/90° 
and with northeasterly trending fractures in the 
western portion of the trench. 

Trench 4 

Trench 4 encountered mostly deep, blocky 
overburden. Two grab samples were taken from the 
overburden. Only 10 metres of bedrock was exposed 
at the western end of the 32.5 metre long trench. 
Two metres of clay alteration was exposed before 
bedrock plunged off to the east-. One sample of 
relatively fresh volcanics gave a value of 55 ppb 
gold without corresponding anomalous silver or 
arsenic values. 

Trench 5 

Trench 5 also encountered problems with 
overburden. Sixteen metres of bedrock was exposed, 
most of it unaltered, except for weak clay 
alteration in the easternmost bedrock exposure. 
Three samples were taken of oxidized till, one of 
which gave a result of 205 ppb gold. The remaining 
9 metres of trench consisted of till and was not 
sampled. 

In summary, trenching was successful in exposing a 
zone of alteration in the vicinity of the original 
Astro 34 showing outcrops. The alteration zone 
ranged up to 20 metres in width and consisted of a 
silicified core surrounded by clay-altered 
volcanics. Deep overburden to the north and south 
prohibited further trenching along strike, although 
the alteration remained strong and VLP-EM suggested 
that the structure continued for a considerable 
distance. A larger backhoe might be successful in 
penetrating this overburden. No significantly 
anomalous gold values were obtained from trench 
samples. 

- MineQuest Explorat ion Associates Ltd. 
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5.0 REVERSE CIRCULATION DRILLING 

5 . 1  D r i l l i n g  a n d  S a m p l i n g  P r o c e d u r e  

F i v e  r e v e r s e  c i r c u l a t i o n  d r i l l  h o l e s  t o t a l l i n g  
248 .3  metres were c o m p l e t e d  b y  N o r t h s p a n  D r i l l i n g  
L t d .  o f  W e s t b a n k ,  B.C.  u s i n g  a  t r a c k  mounted  
r e v e r s e  c i r c u l a t i o n  p e r c u s s i o n  d r i l l .  D r i l l i n g  was 
d o n e  o n  a n  e i g h t  h o u r  p e r  d a y  b a s i s  a n d  was 
c o m p l e t e d  i n  f o u r  d a y s .  W a t e r  was s u p p l i e d  t o  t h e  
s i t e  b y  a  f i v e  t o n  4x4 t r u c k  w i t h  a  1 , 0 0 0  g a l l o n  
w a t e r  t a n k ,  o p e r a t e d  by L e o  R e i c h e r t  o f  Keremeos, 
B.C. 

S a m p l e s  w e r e  c o l l e c t e d  i n  10  f o o t  i n t e r v a l s ,  w i t h  
t w o  or t h r e e  d u p l i c a t e  s a m p l e s  f r o m  e a c h  h o l e  f o r  
c h e c k  a s s a y s .  D r i l l  r e t u r n  w a 3 ' r u n  t h r o u g h  a 
r i f f l e  s p l i t t e r  t o  r e d u c e  s a m p l e  s i z e  t o  
a p p r o x i m a t e l y  1 / 8  o f  o r i g i n a l  s i z e .  S a m p l e s  were 
c o l l e c t e d  i n  p l a s t i c  b u c k e t s .  B o t h  t h e  s p l i t t e r  
a n d  b u c k e t s  w e r e  c l e a n e d  w i t h  w a t e r  or c o m p r e s s e d  
a i r  b e t w e e n  s a m p l e s  t o  r e d u c e  c o n t a m i n a t i o n .  
S a m p l e s ,  a v e r a g i n g  4-5 kg i n  w e i g h t ,  were d o u b l e  
b a g g e d  i n  30 c m  x  50 c m  p l a s t i c  s a m p l e  b a g s ,  s e a l e d  
w i t h  t w i s t  t i e s  and  s t o r e d  i n  p l a s t i c  b u c k e t s  w i t h  
l i d s .  N i n e t y - e i g h t  s a m p l e s  i n c l u d i n g  1 9  d u p l i c a t e s  
were c o l l e c t e d .  

C h i p s  were s i e v e d  f rom t h e  r e j e c t  p o r t i o n  a n d  
l o g g e d  w i t h  a  b i n o c u l a r  m i c r o s c o p e .  S a m p l e s  o f  
t h e s e  c h i p s  were s a v e d  i n  s m a l l  p l a s t i c  sample b a g s  
a s  w i t n e s s  s a m p l e s .  

D r i l l  h o l e  l o c a t i o n s  a r e  shown o n  F i g u r e  5. 
S p e c i f i c a t i o n s  f o r  t h e  d r i l l  h o l e s  a r e  l i s t e d  
b e  l o w .  

H o l e  N o .  

PDL 8 9  RC-1 
PDL 8 9  RC-2 
PDL 89 RC-3 
PDL 89 RC-4 
PDL 89 RC-5 

DRILL HOLE SEPCIFICATIONS I 
- -  

Grid 
C o - O r d i n a t e s  

D e p t h  
D i p  Iaz imuth  / (metres)  I 

L M i n e Q u e s t  Explorat ion Associates Ltd. 
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5.2 Analytical Techniaues 

Samples were shipped to Eco-Tech Laboratories Ltd. 
in Kamloops, R.C. for preparation and analysis. 
Samples were dried, jaw-crushed and split to a 250 
gram subsample which was then ring-pulverized to 
minus -140 mesh. One hour of digestion with hot 
aqua regia was followed by a 30 element ICP 
analysis. For gold, a 20 gram sample was 
concentrated by fire assay. The bead was digested 
for one hour in hot aqua regia and analysed by 
atomic absorption. Uranium and thorium were 
analysed colourimetrically. 

5.3 Results and Interpretation 

Analytical data for the drill'samples is contained 
in Appendix 111. Drill logs are included in 
Appendix IV. A number of sub-anomalous to 
anomalous gold and silver values were obtained from 
drilling. These will be discussed on a hole by 
hole basis. Drill sections for each of the holes 
have been plotted on Figures 7-9 and a subsurface 
plan interpreting the down hole geology is shown in 
Figure 10. 

Hole PDL-89-RC-1 (Figure 7): This hole intersected 
mostly clay altered volcanics with only short 
sections of weak-moderate silicification. A 
hornblende porphyry dyke was intersected from 
approximately 14-15 metres and a zone of fault 
gouge from approximately 15-18 metres. From 20-26 
metres the hole contained moderate silicification 
and up to 5% pyrite. The hole bottomed at 53.3 
metres in red coloured volcanics. 

The section from 41.1 to 44.2 metres returned a 
value of 75 ppb gold over 3.1 metres (10 feet). 
This section consisted of clay-altered volcanics 
with less than 58 quartz chips. 

Hole PDL-89-RC-2 (Figure 8:) The second hole was 
collared in unaltered reddish volcanics and entered 
clay alteration at a depth of approximately 10.7 
metres. Strong clay alteration with moderate to 
strong silicification continued to 29 metres. Only 
trace amounts of pyrite were found. Several 
possible faults were intersected and a probable 
dyke at about 29 metres. The hole bottomed at 38.1 
metres in weakly altered volcanics. 

-MineQuest Explorat ion Associates Ltd. 
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This hole encountered anomalous gold values (160 to 
705 ppb) 'in the interval of 10.7 to 22.9 metres. 
These anomalous values are associated with up to 
14.8 ppm silver, 265 ppm arsenic, and 1513 ppm 
molybdenum. This section consisted of weakly to 
moderately silicified volcanics with traces of 
pyrite, adjacent to a fault. 

Hole PDL-89-RC-3 (Figure 9) : This hole was 
collared within the silicified zone in an attempt 
to follow it to depth. The hole was drilled 
vertically. Strong clay alteration with weak to 
moderate silicification and minor pyrite was 
encountered to a depth of 29 metres. 

Samples from 2 to 4.5 metres and from 4.5 to 7.6 
metres returned gold values of--120 ppb and 140 ppb 
from moderately silicified v61canics with traces of 
pyrite. 

Hole PDL-89-RC-4 (Figure 9): Hole 4 was drilled to 
better define the dip of the alteration zone. The 
hole was collared in fairly fresh, brown 
volcanics. Moderate to strong silicification with 
up to 1% pyrite was intersected from 7.6 to 32 
metres. The hole was drilled slightly off-section, 
which may account for the greater apparent width of 
the silicified zone. 

A section from 16.8 to 19.8 metres returned a gold 
value of 55 ppb, associated with strong clay 
alteration and patchy silicification. 

Hole PDL-89-RC-5 (Figure 9): This hole attempted 
to drill down dip in the silicified core, but 
appears to have only skimmed the footwall, 
intersecting clay alteration with only local 
silicification and traces of pyrite. 

A value of 55 ppb gold was obtained from 2 to 4.5 
metres in a zone of patchy silicification, and a 
value of 50 ppb gold from 41 to 44 metres in a zone 
of weak clay alteration. 

In summary, drilling was successful in tracing the 
alteration to a depth of 47 metres below surface 
with no indication that the system is weakening 

- ~ i n e ~ u e s t  Exp lora t ion  Associates Ltd. 
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with depth. Anomalous gold, silver, arsenic and 
molybdenum values were obtained from chip samples. 
One disadvantage to reverse circulation drilling is 
the dilution of grade caused by sampling standard 
10 foot runs. The best gold value, obtained was 
705 ppb over 10 feet (from Hole 2) or the 
equivalent to 7 grams/tonne over 1 foot. 
Similarly, a value of 14.8 ppm silver over 10 feet 
translates to almost 150 grams/tonne of silver over 
1 foot. It is recommended that, in future, reverse 
circulation drilling be used only for prospecting 
and for initial testing of alteration system. 
Follow-up of this system should be done by diamond 
drilling. Drilling should be done both along 
strike and to greater depths. 

- MineQuest Exp lora t ion  Associates Ltd.  
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SCINTILLOMETER DATA 

6 . 1  p r o c e d u r e  

I n  o r d e r  t o  c o m p l y  w i t h  O r d e r  i n  C o u n c i l  NO. 3 3 5  
E x p l o r a t i o n  R e g u l a t i o n  - U r a n i u m  a n d  T h o r i u m  (see 
A p p e n d i x  V) a s e r i e s  o f  s c i n t i l l o m e t e r  r e a d i n g s  
were t a k e n  o v e r  t h e  c o u r s e  o f  t h e  p r o g r a m .  

R e a d i n g s  were t a k e n  b e f o r e  t h e  g r o u n d  w a s  
d i s t u r b e d  , a f  t e r  r o a d  b u i l d i n g ,  i n  t h e  e x c a v a t e d  
t r e n c h e s ,  a n d  o v e r  t h e  b a c k f i l l e d  t r e n c h e s .  
R e a d i n g s  were a l s o  t a k e n  f r o m  d r i l l  c h i p  s a m p l e s .  
A McPhar  TV-1A s c i n t i l l o m e t e r  was u s e d  a n d  r e a d i n g s  
w e r e  t a k e n  a t  5  metre i n t e r v a l s .  T h e  u n i t  was 
c a l i b r a t e d  i n  a c c o r d a n c e  w i t h  t h e  i n s t r u c t i o n  
m a n u a l  u s i n g  t h e  t h o r i u m  s o u r c e  s u p p l i e d  b y  t h e  
m a n u f a c t u r e r  . 

6 . 2  R e s u l t s  

N o  a n o m a l o u s  s c i n t i l l o m e t e r  r e a d i n g s  o c c u r r e d  
b e f o r e ,  d u r i n g ,  o r  a f t e r  t r e n c h  a n d  r o a d  
c o n s t r u c t i o n ,  o r  i n  a n y  o f  t h e  d r i l l  h o l e s .  T h e  
r e s u l t s  o f  t h e  s c i n t i l l o m e t e r  s u r v e y s  a r e  p r e s e n t e d  
i n  F i g u r e  1 5 .  

L M i n e Q u e s t  Explorat ion Associates Ltd. 
* 
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CONCLUSIONS 

Magnetometry and VLF-EM are both very effective 
tools for locating alteration systems and the 
structures controlling the alteration. Three very 
well defined conductive lineaments with 
corresponding magnetic lows were identified in the 
small survey which was done. Testing by trenching 
and drilling was restricted in a small portion of 
one of these anomalies. 

Trenching was successful in exposing a zone of 
silicified and arqillically altered volvanics to 
twenty metres in width over a strike length of 140 
metres. Deep overburden made it impossible to 
follow the zone along strike with equipment 
available. Only weakly anomalbus gold values were 
obtained from trench samples. 

Reverse circulation drilling followed the 
alteration to a depth of 47 metres below surface at 
which point there was no evidence of a decrease in 
the strength or size of the system. Anomalous gold 
and silver values were obtained from drill samples 
(to 705 ppb gold and 14.8 ppm silver over 10 foot 
runs) . 

-- MineQuest Explorat ion Associates Ltd. 
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RECOMMENDATIONS 

Grid coverage should be extended to cover the A s ~ ~ o  
33 and 34 claims. 

Detailed geological mapping and rock chip sampling 
should be done over the entire grid. Particular 
emphasis should be placed on areas of known 
geophysical anomalies. 

Geophysical coverage (magnetometry and VLF-EM) 
should be extended over the entire grid. Due to 
the success of this particular survey, it is 
recommended that the same contractor be employed 
and similar equipment be used. Geophysics should 
be rerun over the Astro 1 grid-.since the earlier 
survey was of poor quality (Lee, 1988). 

Soil sampling should be done over a small test area 
covering the Astro 34 showing in order to test 
whether alteration can be traced by geochemistry. 
If the soil survey is successful, soil sampling 
should be done over geophysically anomalous areas 
defined by the above surveys in order to locate 
particular regions of these anomalies requiring 
follow-up by trenching or drilling. 

Current geophysical anomalies and further 
geophysical or geochemical anomalies resulting from 
the above program should be explored by trenching 
or drilling. In particular, the large magnetic low 
on the 'westernmost conductive lineament should be 
tested. Diamond drilling is recommended to test 
this target. 

E x d o r a t i o n  Associates Ltd. 
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.Lloyd Geophysics Limited, 1110-625 Howe Street, Vancouver, B.C. V6C 2T6 l(604) 688-581 3 

JOHN LLOYD 
GEOPHYSICAL ENGINEER 

/e\ 
Lloyd Geophysics 

February 24, 1989 

Mr. Robert Longe 
MineQuest Exploration Associates Ltd. 
5th floor - 164 Water Street 
Vancouver, B.C. 
V6B 1B8 

RE: MAG. and VLF-EM Survey - ASTRO 34 Project 

Dear Robert: 

The following notes should help you with the geophysics 

section of your assessment report on the above captioned 

property. 

1. Survey Date: December 17, 1988 

Surveyed By: Mr. David Hall, B.Sc. 

2. Instrumentation 

The equipment used was the OMNI PLUS combined magnetometer/ 

VLF-EM system manufactured by EDA INSTRUMENTS INC., 

Toronto, Canada. 

The system is completely software/microprocessor 

controlled. A portable proton precession magnetometer 

measures and stores in memory the total earth's magnetic 

field at the touch of a key. It also identifies and stores 

CONSUL7 ING AND CONTPAC7 ING SERL /('tS IN A/IINING AND ENGINEERING GEOPHYSICS 



the location and time of each measurement and computes the 

statistical error of the reading and stores the decay and 

strength of the signal being measured. Throughout each 

survey day a similar base station magnetometer measures and 

stores in memory the daily fluctuations of the earth's 

magnetic field. The use of two magnetometers eliminates 

the need for a network of base stations on the grid. At 

the end of each day the field data is merged with the base 

station data in the field computer and automatic diurnal 

corrections are applied to correct the field data. 

The VLF-EM module of the OMNI PLUS system has the ability 

to measure, both the VLF-EM magnetic and electric fields 

from at least two different transmitting stations. The 

system requires no operator orientation of the sensor head 

towards the transmitting stations. This is achieved by the 

utilization of three orthognal sensor coils rather than the 

two sensor coils used in conventional systems. 

Before describing the results from the VLF-EM survey, 

mention should be made of the limitations imposed upon the 

method arising from the use of a fixed location 

transmitting station. 

The field generated by VLF transmitting stations is 

primarily horizontal and the direction of this horizontal 

field is perpendicular to the direction of the transmitting 

station. Therefore to obtain maximum coupling with a 

geological conductor it is necessary to select a 

transmitting station whose direction is co-linear with the 

geological strike of the conductor. FOR THIS PARTICULAR 

SURVEY THESE CRITERIA WERE ONLY REASONABLY WELL FULFILLED. 



3. Data Presentation - We are providing the following 

maps : 

(a) Total Field Magnetic Contour Map (COLOUR) 

(b) VLF-EM Frazer Filter Map (COLOUR) 

(c) Total Field Magnetic Contour Map (MYLAR) 

(dl Total Field Magnetic Profile Map (MYLAR) 

(el VLF-EM Profiles (MYLAR) 

(£1 VLF-EM Frazer Filter Map (MYLAR) 

I have outlined the VLF-EM conductors on a rough copy 

(Preliminary Copy) of the VLF-EM Frazer Filter map and the 

magnetic lows on a rough copy (Preliminary Copy) of the 

Total Field Magnetic Contours. 

The geology/trenching/drilling plan which you provided for 

me is presently en route to Toronto for use at the 

Prospectors and Developers meeting in early March. Despite 

this I recall the results were fairly encouraging. 

The survey outlined three well-defined conductors. In most 

part these conductors show excellent correlation with 

magnetic lows. Based on your trenching/drilling there is 

evidence of north-south faulting on the westernmost 

conductor. 

Your work to date, based on these results, has been 

concentrated on a very small strike length of the central 

portion of the westernmost conductor. 

Based mainly on the geophysics it is strongly recommended 

that additional trenching and/or drilling should be carried 

out on the westernmost conductor particularly to the south 

where the magnetic low is about 2000nT below background of 

slightly more than 3000nT. 



Similarly, trenching and/or drilling is strongly 

recommended for the other two conductors. This work should 

commence on the most pronounced portion of the magnetic 

low, where alteration (destruction of the ferro-magnesium 

minerals) is expected to be more intense. 

Both the westernmost and the easternmost conductors remain 

open along strike to the north and the south. In view of 

this additional magnetic/VLF-EM surveying is recommended to 

close-off these anomalies, land holdings permitting. 

The centrally located conductor lies on the flank of a 

magnetic low and may be truncated by a fault near the 

centre of the grid. In spite of this, the magnetic low 

continues for over 200 metres to the north before petering 

out. The position of the conductor on the eastern flank of 

the magnetic low may indicate a structure which dips 

steeply to the west. If the overburden increases fairly 

rapidly to the north then the interpreted fault may not in 

fact exist. This conductor remains open to the south. 

Although the direction of the transmitting station was 

certainly not optimal, the method appears to work very well 

for this type of target. 

Respectfully submitted, 

LLOYD GEOPHYSICS LIMITED 

John Lloyd, M.Sc., P. Eng. 

Geophysicist 

JL: jz 





Detailed Trench Geology 

(m) 
Trench From To Sample Width 
No. (West) (East) Description No. (m) 

Weak clay alteration - reddish 
biotite feldspar porphyry TMS-89-037 
Increasing clay alteration 
Clay alteration 
Limonitic clay alteration 
Yellow clay alteration 
Very limonitic brecciated clay 
alteration volcanic 
Brecciated, silicificed volcanic 
yellow-green limonitic stain 
Decreasing silificiation ljmonitic, 
clay alteration 
Bleached, limonitic fractures 
Weak clay, minor limonite 
Moderate clay and limonite 
Friable limonitic clay alteration 
Clay alteration, limonite 
Massive grey volcanic 
Black masive unaltered hornblende 
porphyry dyke N160/90??? 
Bleached limonite volcanic 
Slightly bleached volcanic with 
MnO stain 
Clay alteration, weak silicification 
limonitic, fracture 080/90 @ 19.4 
Clay altered, hairline chalcedonic 
Qv's, <1% dis py???? 
Bleached limonitic volcanic 
Bleached limonitic volcanic 
Bleached limonitic volcanic 
Bleached limonitic volcanic 
Bleached limonitic volcanic 
Bleached limonitic volcanic 

- MineQuest Explorat ion Associates Ltd. I 



Detailed Trench Geology (cont'd) 

(m) 
rrench From To Sample Width 
No. (West) (East) Description No. (m) 

r R-2 

CR-2 

rR-2 

CR-2 
CR-2 

J!R-2 

r R-2 
CR-2 
CR-2 
r~+-2 

rR-2 

I'R-2 
CR-2 

CR-2 

L'R-2 
rR-2 

L'R-2 
rR-2 

I'R- 2 
PR-2 

Clay alteration biotite 
feldspar porphyry 
Crumbly clay alteration volcanic 
1.3 - 1.8 shear 0 2 6 / 9 0  

Clay alteration 
Chlorite alteration 
Same - minor PlnO 

Same, with increasing clay 
alteration 
Crumbly clay altered volcanic 
Clay alteration, minor M n O  

Clay alteration, f racturb 0 1 7 / 9 0  
Clay alteration, weak pervasive 
silicification 
Same 
Clay alteration, limonite MnO 
OB 

Random chip sample - massive 
block hornblende porphyry dyke 
OE 

Green hornblende porphyry 
Clay alteration, limonite 
Clay alteration, limonite 
Clay alteration, limonite 
OB 

- 
\ 

- MineQuest Explorat ion Associates Ltd. 
J 



Detailed Trenrch Geology (oont'd) 

(m) 
Trench From To Sample Width 
No . (West) (East) Description No. (m) 

TR-3 
TR- 3 
TR-3 

TR-3 

TR-3 
TR- 3 
TR-3 
TR- 3 
TR-3 
TR- 3 
m-3 
TR-3 
TR-3 
TR-3 
TR-3 
TK-3 
m-3 
TR-3 
TR-3 
TR-3 
TR-3 
TR- 3 

TR- 3 

Clay altered bfp TMS-89-018 

I1 

II 

I 1  

I1 

11 

I1 

Chlorite alteration, w 
Chlor itic bfp 

r - 

- MineQuest Explorat ion A s s o c ~ a t e s  Ltd. J 

Same, fracture 016/75W 
Clay alteration, clay veinlets 
165/90 
Clay alteration, irregular clay 
veinlets 
Clay/chlor i te a1 teration 
Friable limonitic clay alteration 
Friable limonitic clay alteration 
OB 

Friable clay alteration ,- iimonite 
Same 
Hornblende porphyry dyke 
OB 
Friable limonitic clay alteration 

11 

eak clay 

Grab limonitic clay/silica 
altered volcanic 
Grab clay/limnite alteration 
volcanic 



Detailed Trench Geology (oont 'd) 

(m) 
'rench From To Sample Width 
No. (West) (East) Description No. (m) 

Reddish bfp 
Reddish bfp 
Reddish bfp 
Chloritic bfp 
Weak-moderate clay 
OB 

Massive 
Mass ive 
Massive 
Mass i ve 

weakly clay alteration bfp 
weakly clay alteration bfp 
weakly clay alteration bfp 
weakly clay alteration bfp 

Massive weakly clay alteration bfp 
Massive weakly clay alteration bfp 
Massive weakly clay alteration bfp 
Weak clay alteration 
OB 
Red stained oxidized till 
Red stained oxidized till 
Red stained oxidized till 
OB 

- MineQuest Exp lora t ion  A s s o c ~ a t e s  Ltd. 4 
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M INEQUEST E X P L U R A T  ION ASSOCIATES LTD . 
5TH F L O O R ,  1 6 4  WAYER STREET 
VANCOCIVER. B . C .  
VCB 1B5 

ATTENTION: ROBERT LUNGE 
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27  - 7 T M S  89 62 10 T ~ L Y  
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IWN ENDERS 
LABORATORY MANAGER 

cc: LINDA L T T  
vANCOLIVER, El .C . 
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BE;ce,-rec~' L A ~ P R A T C ~ ~ R ~ E S  
A9SAYINO ENVIRONMENTAL TE8TINQ 

10041 Earr tranr Canada Hw., Kamloopr. 6.C. V10 2J9 (W) btO-6700 

MINEQUEST EXPLCIRAT I O N  A S S O C I A 1  CS L T O  . 
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UAR I R 5  

ATTENT ION: ROBERT LONGC 

SAMPLE 1 DENT' I I: I C A  f I O N  : 1 8  CORE samp 1 cri rece i ved January 1 C , 1903 ----- -.-- C-.-..-- ...a. C--..--- PROJECTI POL 

DON ENDERS 
L A B U H A ~ O R Y  MANAGER 

cC: I TNDA I. EF 
VANCQIJVER , C7 .C . 
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1W1 br l  Tranb C&nrdb M., Karnloopr, 0.C. V2C 253 (04) 6734760 fax 873-67 

JANUARY 26, 1989 

M I N E Q U E S T  E X P L O R A T I O N  A S S O C I A T E S  L T D .  
5TH FI. I JOR,  1 6 4  WATER STREET 
VANCOUVCR , D .C . 
VAR l R S  
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MINEQUEST EXPLORATION ASSOCIATES 
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C U  BLOCK CODE 1 ?DL) 
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DIP: -m. CASING Em: 
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ORDER OF THE LIEUTENANT .GOVERNOR IN COUNCIL 

Order in Council Nb. 3 3 5 , Approved and Ordered I t 0  21 1987 

Execut ive Couuci l  Chmnlbers, Victor in I LU. 26.1907 

0 1 1  the reco~ntnendntion or the under~igncd. tho Lieutennnt Goverr~or, by nncl with 1l1e advice nnd 

conser~t of l l ~ a  Executive Council, ordern Chnt, efTective Mnrch 1, 1987, the regulntion net out  i r ~  tile 

attncllcd Scllctlule he made nnd I1.C. Ilcg. 164180 be r epcnlecl. 

/=+-- Mi+ r f En*; M i n e ~  and 1'etro"lurn 

+ 
( T h i s  port i s  [or thc recar& ofthe Of ice  ~ f f ~ , + o r i ~ e  Caunsr1,and i s  nutpnr lo f fhc  O!dzr.) 

- Authar l l y  under  wh lch  O r d e r  In made: 

Act mnd mc1Ion:- ............. Mines Ad.  aection.37. .,. .. !!:!:1'.!.:'.! ... !!.!.!.. .............................................................................. 

............. 
..- 

......................................................................................................................... Other (mpecify ):- DIG .9Z3IRO. 



SCHEDULE 

EXPLORATION REGULATION - URANIUM AND 
THORIUM 

Interpretation 

1. In this regulation 
"Actn means the M i n e s  Act; 
"chief inspectorn means the Chief Inspector of Mines under the M i n e s  Act; 
"designated a r e a n  means an area of the Province that 

(a)  is subject to a mineral claim under the M i n e r a l  Act, or 
(b) is subject to a lease under the Mining ( P l a c e r )  Act 

referred to in Schedule A; 
"designated siten means a site in the Province referred to in a notice sent to 

the chief inspector under section 2; 
"explorationw means the search for coal, minerals, rock, limestone, earth, 

clay, sand or gravel by drilling, trenching, excavation, blast ing or  o ther  
disturbance of the ground by mechanical means, including underground work; 

"inspectorw means an inspector designated under section 2 (1) of the Act. 

Designated site 

2. (1) Where a person intends 
(a) to commence exploration or cause exploration to be commenced for 

uranium, thorium or both, or 
(b) to commence exploration or cause exploration to be commenced in a 

designated area 
he shall notify the chief inspector of his intention by filing the form set out in 
Schedule B a t  least 30 days before commencing exploration. 

(2) A person who notifies the chief inspector under subsection (1) shall,  
forthwith after filing that information with the chief inspector, cause a notice of 
the location of the intended exploration to be published in the Gazette and in a 
newspaper that circulates in the area close to the designated site. 

Baseline survey 

3. In addition to all the requirements of the Act and the Mines Regulation, 
B.C. Reg. 227/83, and the Coal Mines Regulation, B.C. Reg. 226183, no person 
shall commence exploration or cause exploration to be commenced a t  a designated 
site until 

(a) a baseline survey of the designated si te has been conducted in  
accordance with the requirements of Schedule C to this regulation, 

(b) a copy of the results of that baseline survey has been filed with the 
chief inspector, and 

(c) the chief inspector has given his written approval for the intended 
exploration a t  that designated site. 



Testing for uranium a n d  thor ium 

4. Every owner, agent and manager of a mine a t  a designated site shall, 
during exploration a t  the designated site, 

(a) ensure tha t  all drill cores taken dur ing exploration and  o the r  
excavated or disturbed materials resulting from exploration a t  that  
site are tested as  soon as practicable, 

(i) in the case of a drill core, after the drill core is removed from the 
ground, and 

(ii) in the case of materials excavated or disturbed,  af ter  the  
materials are  excavated or disturbed, as the case may be, 

for gamma radiation to detect if uranium or thorium mineralization is 
present, 

(b) where under paragraph (a), gamma radiation is detected a s  being 
above background level for a designated site, determine as  soon as  
practicable after that detection, the grade of that uranium or thorium 
or both, as  the case may be, and 

(c) keep a written record a t  that  designated site of the g;ade of the 
uranium or thorium determined under paragraph (b). 

Uranium of 0.05% 
grade  o r  more 

the owner, agent and manager of the mine a t  that designated site shall 
(a) ensure that  the chief inspector is informed, within 72 hours after the 

determination of the grade of uranium or thorium so analyzed, of the 
location and grade of that uranium and thorium or both, as the case 
may be, and 

(b) only carry out further exploration a t  the designnted site and activities 
related to this exploration, including terminating exploration a t  the 
designated site, in accordance with Schedule D. 

Exploration a t  a si te o t h e r  
than  a designated si te 

6. Where in the course of exploration a t  a site, other than a designated site, 
uranium or thorium mineralization is encountered in a grade of 0.05% by weight 
or greater, the owner, agent and manager of the mine a t  that site shall ensure 
that 

(a) the  chief  inspector  i s  informed within 72 hours  a f t e r  t h e  
determination of the grade of uranium or thorium so analyzed, of the 
location and grade of that uranium or thorium, or both, a s  the case 
may be, 

(b) the form set  out in Schedule B is filed with the chief inspector, within 
72 hours after the determination of the grade of uranium or thorium 
so analyzed, 

(c) a notice of the location of the exploration is published in the Gazette 
and a newspaper that circulates in the area close to that  location, 



forthwith af te r  the grade of the uranium or thorium o r  both i s  

* determined, 
(d) a baseline survey of the site of the exploration is conducted within 14 

days afler encountering the uranium or thorium, in accordance with 
the requirements of Schedule C, a s  if this site were a designated site 
and for the purpose of this section all references to designated site in 
Schedule C shall be interpreted a s  reference to a site, 

(e) a copy of the results of the baseline survey referred to in paragraph (d) 
is filed with the chief inspector a s  soon a s  practicable, and 

(1) all further  exploration a t  th is  s i te  and  activities related to th is  
exploration, including terminating exploration a t  this  site, a r e  carried 
out  in accordance with Schedule D, a s  if this site were a designated 
site and for the purpose of this section all  references in Schedule D to a 
designated site shall be interpreted a s  references to a site. 

Offence - penalty 

7. A person who contravenes this regulation commits an offence and  is 
liable to a fine of not more than $5 000 or  to imprisonment for not more than  one 
year or both. 



SCI-IELIULE C 

Baseline Survey Itequirements 

Carnrnn r ad ia t ion  nlensurernents  

1. Gamma radiation measurements shall be taken 1 m above the existing 
surface 

(a) a t  every place on the des ignated  s i t e  t h a t  dr i l l ing ,  s t r ipping ,  
trenching, pitting or other excavation including roadmaking will be 
carried out, and 

(b) a t  other places specified by an  inspector. 

Wate r  s a m p l e s  

2. (1) Water samples shall be taken in accordance with Schedule E from all 
water  courses and  ground water  t ha t  a r e  capable of being affected by the  
exploration. 

(2) Wate r  samples  taken under subsect ion (1) sha l l  be ana lyzed  i n  
accordance with Schedule E by a laboratory experienced in ana lyz ing  for 
dissolved uranium, gross alpha and any other constituents required by the chief 
inspector. 

(3) The  results of the gamma radiation survey and the analyses of water 
samples taken under sections 1 and 2 (1) of this Schedule, and a map showing the 
location where the measurements and samples were taken, shall be sent  to the 
chief inspector by the owner, agent or manager of the mine a t  that  designated site. 

S u r v e y s  fo r  rad ioac t iv i ty  

3. The owner, agent and manager of a mine a t  a designated si te  shal l  
ensure that  measurements for radioactivity required under sections 1 and 2 of this 
Schedule a r e  carr ied out  a t  the designated si te  with ins t ruments  t ha t  a r e  
calibrated in  accordance with Schedule E and the manufacturers' instructions and 
used by persons knowledgeable in the use of these instruments. 



SCHEDULE D 

Exploration on Designated Sites 

Seal ing of drill  holes 

1. (1) Unless the chief inspector permits otherwise under the Act, al l  
surface drill holes a t  a designated site tha t  encounter uranium or thorium 
mineralization in excess of 0.05% shall be completely filled with concrete on 
completion of exploration a t  that designated site. 

(2) Before sealing a surface drill hole under subsection (l), a n  inspector shall 
be informed of the procedure to be used in sealing that surface drill hole. 

(3) After a drill hole is sealed in accordance with subsection (1) it shall be 
marked in a durable way with the following information: 

(a) the name of the owner of the mine; 
(b) the date the drill hole was sealed; 
(c) the depth of the drill hole. 

(4) A plan showing the location, size and depth of each drill hole sealed 
pursuant to this Schedule shall be forwarded to an  inspector a t  the end of the 
exploration season in which it was sealed. 

Water 

2. (1) Where there is surface drilling a t  a designated site, the owner, agent 
and manager of the mine a t  that designated site shall take all the necessary steps 
to ensure that no drilling fluid, water or drill cuttings contaminate any drinking 
water supply, irrigation water supply or surface water. 

(2) Where ground water issues from a borehole during surface exploration a t  
a designated site, the owner, agent and manager of a mine a t  that designated site 
shall ensure that the flow of water from the borehole is stopped or contained in a 
containment structure prepared for t h a t  purpose, and t h a t  is capable ,of 
preventing any escape of the ground water into surface drainage water until 

(a) samples of the ground water from this borehole have been taken and 
analyzed for radioactivity and dissolved uranium, in accordance with 
Schedule E, by a laboratory experienced in analyzing for radioactivity 
and dissolved uranium, and 

(b) the results of the analyses referred to in paragraph (a) show that  the 
ground water from the borehole does not exceed by more than 10% the 
average background level of radioactivity and dissolved uranium in 
the ground water a t  tha t  designated site, as  determined by the 
baseline survey required by this regulation. 

(3) The owner, agent and manager of a mine a t  a designated si te shall  
ensure that  copies of the test results referred to in subsection (2) are forwarded to 
the chief inspector within 7 days after receipt from the laboratory. 



Surface  d i s tu rbnnce  
o the r  than drilling 

3. (1) The owner, agent and manager of a mine a t  a designated site shall 
take all the necessary steps to ensure that no water escapes from any surface pit, 
trench or other excavation a t  the designated site until 

(a) samples of the water from the surface pit, trench or other excavation, 
a s  the case may be, have been taken and analyzed for radioactivity 
and dissolved uranium in accordance with Schedule E by a laboratory 
experienced in analyzing for radioactivity and dissolved uranium, and 

(b) the results of the analyses referred to in paragraph (a) show that the 
water from the surface pit, trench or other excavation does not exceed 
by more than 1 0 8  the average background level of radioactivity and 
dissolved uraniunl in the water a t  that designated site, as determined 
by the baseline survey required by this regulation. 

(2) The owner, agent and manager of a mine a t  a designated site shall 
ensure that copies of the.test results referred to in subsection (1) are forwarded to 
the chief inspector within 7 days after receipt from the laboratory. 

Sample  a n d  c o r e  s to rage  

4. (1) No owner, agent or manager of a mine a t  a designated site shall store, 
on the surface of the designated site, drill cores or exploration samples containing 
uranium or thorium or both during the period of exploration a t  the designated site 
except 

( a )  in a n  enclosed facility, or 
(b) a non-enclosed storage area 

that has been approved by a n  inspector. 
(2) Where drill cores or exploration samples that  contain uranium or 

thorium are stored pursuant to subsection (I), the owner, agent and manager of 
the mine a t  that  designated site shall ensure that, 

(a) in the case of drill cores or exploration samples stored in an  enclosed 
facility, 

(i) the drill cores and exploration satnples are not accessible to any 
person other than a person authorized by the manager, 

(ii) the enclosed facility is locked or otherwise secured when it is not 
in use, 

(iii) the enclosed facility is adequately ventilated, and 
(iv) a radiation warning sign is posted a t  or near the enclosed facility 

prohibiting entry unless authorized by the manager, and 
(b) in  the  case  of dri l l  cores or exploration samples  placed i n  a 

non-enclosed storage area, 
( i )  the drill cores and exploration samples are  not accessible to any 

person other than a person authorized by the manager, and 
(ii) a radiation warning sign is posted a t  or near the storage area 

~ roh ib i t ing  access unless authorized by the manager. 
(3) The owner, agent and manager of a mine a t  a designated site shall cause 

all drill cores and exploration samples stored pursuant to subsection (1) to be 
monitored, 

(a) in the case of a n  enclosed facility, for levels of radon daughters and 
gamma radiation a t  such times and in such a manner so as  to ensure 



that no person entering the enclosed facility is exposed to a level of 
radiation greater than that prescribed under the Act, and 

(b) in the case of a non-enclosed storage area,  for levels of gamma 
radiation a t  such times and in such a manner so as  to ensure that no 
person entering onto the non-enclosed storage area is exposed to a 
level of radiation greater than that  prescribed under the Act. 

(4) When drill cores or exploration samples containing uranium or thorium 
or both are  shipped from a designated site, the owner, agent or manager of the 
mine a t  the designated site shall keep a copy, and forward to the chief inspector a 
copy, of a report that contains the following information: 

(a) the location on the designated si te from where the drill  cores or  
exploration samples were taken; 

(b) the weight of the drill cores or exploration samples shipped; 
(c) the type of rock, gravel, sand or other material containing t h e  

uranium or thorium; 
(d) the grade of the uranium or thorium; 
(e) the date of shipment; 
(f) the person to whom the drill  cores or exploratory samples.were 

shipped. 

Gamma radiat ion exposure  

5. (1) During exploration a t  a designated site, the owner, agent and 
manager of a mine a t  the designated site shall ensure that gamma radiation 
measurements are taken daily in the same manner as  set out in section 3 of 
Schedule C. 

(2) Where gamma radiation measurements indicate that a person working 
a t  a designated site may receive a radiation dose greater than 0.25 m r e m s h . ,  a 
gamma radiation dosimeter of a type approved by the chief inspector shall be 
provided to and worn by each person who could be so exposed. 

Termination of exploration at 
designated site 

6. (1) Where exploration a t  a designated'site ceases and any exposed 
surface or excavated material, including any drill cores, exploration samples and 
rock piles on the surface a t  that designated site, emits radiation above the level 
measured during the baseline survey a t  tha t  location, the owner, agent and 
manager of the mine a t  the designated site shall, subject to subsection (2), ensure 
that the level of radiation is restored to a value not greater than 60 microrems 
above the level of radiation measured a t  that  location during the baseline survey, 
by covering the exposed surface or excavated material with suitable material. 

(2) The owner, agent and manager of the mine a t  a designated site need not 
comply with subsection (1) where any one of them has received prior permission 
under the Act from the chief inspector to not comply with subsection (1). 

(3) The owner, agent and manager of a mine a t  a designated site shall take 
the steps necessary to minimize the risk of erosion of any cover material placed in 
accordance with subsection (1). 



R a d o n  d a u g h t e r s  in u n d e r g r o u n d  
explora t ion  a r e u s  

7. (1) The  owner, agent and manager of a mine a t  a designated site shall, 
where underground exploration of the designated site is being carried out, ensure 
that  the a i r  in all  parts  of the underground exploration area  where persons work 
or through which they pass is sampled daily to determine the concentration of 
radon daughters and tested daily to determine the level of gamma radiation. 

(2) The  method of sampling and t e s t ing  for radon d a u g h t e r s  unde r  
subsection ( I )  shall be done in the manner required by a n  inspector. 

(3) The owner, agent and manager of a mine a t  a designated site shal l ,  
where underground exploration a t  the designated site is being carried out, ensure 
tha t  

(a)  records showing the total exposure to radon daughters for each person 
who works in the underground exploration area a t  the designated site, 
a re  kept a t  the designated site, 

(b) copies of the records referred to in paragraph (a) a re  sent  to the chief 
inspector once a month and given to each person who has  been 
exposed, during the month foliowing that  person's exposure, and 

(c) a person who works in the underground exploration a r e a  is not 
exposed to 

(i) more than 0.2 working level months of radon daughters  per 
quarter  of a year, nor 

(ii) more than 0.4 working level months of radon daughters per year. 

S m o k i n g  p roh ib i t ed  u n d e r g r o u n d  

8. The owner, agent and manager of a mine a t  a designated site shall cause 
signs prohibiting smoking to be posted a t  a n  underground exploration area  a t  the 
designated site where a person has  been or  could be exposed to radon daughters 
while working there. 

Resp i r a to r s  t o  be w o r n  

9. (1) Where tests show tha t  any portion of the underground exploration 
area or any enclosed surface storage facility for drill cores or exploration samples 
a t  a designated site has  a concentration of radon daughters  in  excess of'0.7 
working level, the owner, agent and manager of a mine a t  the designated site 
shall provide to every person entering tha t  portion of the  designated si te  a 
respirator of a type tha t  is acceptable to the chief inspector. 

(2) A person who is provided with a respirator under subsection (11, shall 
wear that  respirator while he is in that portion of the designated site. 

Inac t ive  explora t ion  areas .  

10. (1) Where any entrances, pits or openings on a designated site a re  fenced 
or  otherwise protected against inadvertent access pursuant to section 14 of the 
Act, the owner, agent  and manager of the mine a t  the designated site shall ensure 
tha t  signs warning of radiation a re  kept posted a t  the designated site. 

(21 No person sha l l  en t e r  into a n  underground exploration a rea  a t  a 
designated site, where signs warning of radiation have been posted a t  that  site 



ur~less the person is allowed to enter by the owner, agent or manager for the 
designated site. 

(3) No person shall grant  permission under subsection (2) unless the 
underground exploration area meets the requirements of this Schedule. 

Water in underground  workings  

11. No owner, agent or manager shall allow water from an underground 
exploration area a t  a designated site to be discharged or to escape into surface 
waters until 

(a) samples of the water from the underground exploration area  have 
been taken and analyzed for radioactivity and dissolved uranium in 
accordance with Schedule E by a laboratory experienced in analyzing 
for radioactivity and dissolved uranium, and 

'(b) the results of the analyses of the samples from the laboratory referred 
to in paragraph (a) show that the water does not exceed by more than 
10% the average background level of radioactivity and dissolved 
uranium as determined by the baseline survey a t  that designated site. 



SCHEDULE E 

Analytical Standards 

Collection of water samples  

1. Water samples shall be collected in accordance with the following 
standards of the American Society for Testing and Materials, as amended from 
time to time: 

(a) methods D1066; 
(b) method D l  192; 
(c) method D3370. 

Analysis of water samples 

2. Where a person analyzes water samples for the following constituents, 
he shall use the methods specified by the standards of the American Society for 
Testing and Materials, a s  amended from time to time, set out opposite that  
constituent: 

Column 1 Column 2 
(a) Gamma Radioactivity of Water ASTM Dl690 
(b) Beta Particle Radioactivity of Water ASTM D l  890 
(c) Alpha Particle Radioactivity of Water ASTM Dl943 
(dl Uranium in Water ASTM D2907 
(el Thorium in Water ASTM D2333 

Calibration 

3. (1) Where a person is testing for uranium or thorium or both, pursuant to 
this regulation, he shall use radiation measuring devices that are calibrated 

(a) before use, on the day so used, and 
(b) a t  least  once a month using reference mate r ia l s  con ta in ing  

concentrations of uranium or thorium or both that have been certified 
by the Canada 'Center  for ?l inerals and  Energy Technology 
(CANMET) Certified Reference Materials Project. 

(2) A person who tests for uranium or thorium or both under this regulation 
shall keep records of each calibration of the radiation measuring devices so used. 

Determination of concentration 
of u r a n i u m  o r  thor ium 

4. Where a person is determining the concentration of uranium or thorium 
in a geological sample under this regulation, he shall use 

(a) conventional analytical techniques, 
(b) equipment calibrated and monitored using reference mater ia ls  

containing concentrations of uranium or thorium or both that  a r e  



certilied by the Canada Center for Minerals and Energy Technology 
(CANMET) Certified Reference Materials Project, and 

(c) where the level of uranium or thorium in the sample exceeds 0.01% by 
weight, methods of analyses that a re  adequate ta ensure that no error 
occurs that is greater than 10% of the concentration of the uranium or 
thorium or both present in the sample analyzed. 





STATEMENT OF QUALIFICATIONS 

I Tim Sandberg, of 201 - 1286 West 14th Avenue, 
Vancouver, B.C., hereby certify that: 

I graduated from the University of British 
Columbia in May 1982 with the degree of 
Bachelor of Science (Major) in Geological 
Sciences. 

I am an Associate Member of the Geological 
Association of Canada. 

I have worked in the mining and mineral 
exploration industry, mostl-y in British 
Columbia since 1978. 

The information contained in this report is 
based on fieldwork performed by the author and 
upon a review of the available literature. 

Explora t ion  Associa 



STATEMENT OF QUALIFICATIONS 

I Linda J. Lee, hereby certify that: 

1. I am presently employed by MineQuest 
Exploration Associates Ltd. as a Geologist. 

2. I am a graduate of the University of British 
Columbia ( B . A . S c . ,  Geological Engineering, 
1985) and University of Calgary (M.Sc., Geology 
and Geophysics, 1988). 

3. I have completed 7 seasons of mineral 
exploration in British CoI-umbia. 

Signed: 
Linda J. Lee 

Dated at Vancouver, B.C. this 
28th day of February, 1989. 

L M i n e Q u e s t  ExDloration Associates Ltd. 1 





Fees and Waqes: 

R.V. Longe 
L.J. Lee 
T.M. Sandberg 
P. Conroy 
C. Donders 
C. O'Neill 
S . Handley 
C. Young 
J. Caldwell 

Cost Statement 

2 days at $525 
3 days at 385 

20 days at 300 
6 days at 300 
5 days at 235 
14 days at 200 
2 days at 165 
12 days at 130 
6 days at 130 

Disbursements: 

Scheduled air fares 
Rental vehicles 
Fuels and lubricants 
Contract drilling (815 ft X $10.00) 
Contract bulldozer/backhoe 
Contract water truck 
Contract geophysics 
Room and board 
Field supplies 
Analytical 98 @ 29.00 

79 @ 25.00 
Communications, shipping, etc. 
Rental equipment (Scintillometer, etc.) 
Reprod. graphics, maps, etc. 

+ 10% override 

MineQuest Charges 

Photocopies 
Word Processing 

-MineQuest Explorat ion Associates Ltd. 
d 





QPX Minerals Inc. I. ..-... .................................................................................. Agent for .................................................................................. 
(Name) (Name) 

Province of British Columbia 
Ministry of Energy, Mines and Petroleum Resources 

MINERAL RESOURCES DIVISION - TITLES BRANCH 
r 

MINERAL ACT 

Valid subsisting FMC NO. ... 280827 ........................... Valid subsisting FMC N 
500 - 164 Water Street 500 - 164 Water 

(Telephone Number) (Postal Code) (Telephons Number) 

DOCUMENT NO. 
OFFICE USE ONLY - 

' 

SUB-RECCHDES 
RE':c!'!~D I 

STATE THAT: [NOTE: If only paying cash in  lieu, turn to reverse and complete columns G to J and S to V.] 

1. I have done, or caused to 

Work was done from ........................ 19 . . . . .  

I 

Statement of Work -- Cash Payment 

I TYPE OF WORK 

I PHYSICAL: Work such as trenches, open cuts, adits. pits, shafts, reclamation, and construction of mads and Irails. Delails as required 
under seclion 13 of the Regulalions. including the map and cost stalement, must be given on this statement. 

I PROSPECTING: Details as required under seclion 9 of the Regulations must be submilled in a technical report. Prospecting work can 
only be claimed once by the same owner of the ground, and only during the first lhree years of ownership. 

I GEOUXXAL. GEOPHYSICAL.'GEOCHEMICAL, DRILLING: Delails must be subrnilted in a technical report conforming to sections 5 
through 8 (as appropriate) of the Regulations. 

I PORTABLE ASSESSMENT CREDIT (PAC) WITHDRAWAL: A maximum of 30% ol the approved value of geological, geophysical. 
geochemical andlor drilling work on lhis statement may be withdrawn from the owner's or operator's PAC account and 
added to the work value on this stalement. 

TYPE OF WORK VALUE OF WORK 

' Geologral 
(speciry F%ysical (include delails). Prospecting. Geological. ek.) Physical 'Prospecting etc. 

PAC WITHDRAWAL - Maximum 30% of Value in Box C Only 

from accwnt(s) of 

' Who was the o ~ e r -  Name QPX Inc- 

TOTAL 

ator ( ~ r w i d e d ' l k  AddressSOO - 164 Water Street Transfer amount In Box F l o  reverse side of form 
financing)? 

Vancouver, BC V6B 1B5phone, 669-2251 and complete as required. 



Columns G through R lncluslve MUST BE COMPLETED before work cred~tscan be granted to &ms. 
: 1-1 1 WISH To APPLY s 20 1 800 OF THE Columns G through J and S through V ~nclustve MUST BE COMPLETED b e h  a cash payment or 

TOTAL VALUE FROM BOX F AS FOLLOWS: rental payment can be cred~ted. 

CLAIM IDENTlFlCATtON 
G U 1 1 1  

CLAIM NAME I RECORD I 1 No' OF 1 CURRENT 
(ona d W u e  per h) MRS' EXPIRY DATE 

.- " .- " ..................... 

.................... " " .- ...................... "." ......... ............................. I l l  

Columns not applrable need not be completed 

CASH IN LIEU OF ' 

TOTAL Of S TOTAL OF T __C_ 

Cash Payment 

Value d work to ba cmdilcndiled to porlabb assessment aed i  (PAC) ~count(s). I I I, Iha unclenignsd Frae Miner. hereby rknwvfedgs and understand that it is an ofkmcr to know~n@y make a fa& 

[May onty be wedied lmrn the rppovad value of Box C nc4 applied lo W i s . ]  
staternant or pmw@ lake inlormrtm undw the Mineral Act. I further acknowwpo and underrtnd Mat if me 
statements made, w information pivan, in Mis Stalemem of Exploration and b l c ~ ~ ~ ~ ~ n t  a n  found P be false anc 

Nune AMOUNT 
i 

QPX Minerals Inc. 23,200 1 ......................................................... .- ................................................................................... ....................................... - ...................................... 

Iha exploration and develop&t ng( been Wormed. as alleged in this Statement of Ex@oration A 
De~lopmenc. then the work reported On lhir statement wil( ba cancelkd and the subject mineral q s )  may, .s a 
mul. W i t  to and W back to Iha Rovince. 
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