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1. INTRODUCTION 

The G e n e s i s  p r o p e r t y  is l o c a t e d  a p p r o x i m a t e l y  2 0 0  km 

n o r t h e a s t  of Vancouver  n e a r  t h e  town o f  Cache Creek i n  
s o u t h - c e n t r a l  B r i t i s h  C o l u m b i a .  

The p r o p e r t y  c o v e r s  r o c k s  b e l o n g i n g  t o  t h e  Nicola  Group .  

T h e s e  r o c k s  have  t h e .  p o t e n t i a l  t o  h o s t  massive s u l p h i d e  
d e p o s i t s  of v o l c a n o g e n i c  o r i q i n .  

The g e o p h y s i c a l  p r o g r a m  d e s c r i b e d  i n  t h e  f o l l o w i n g  r e p o r t  

was u n d e r t a k e n  i n  o r d e r  t o  assess t h e  p o t e n t i a l  o f  t h e  

p r o p e r t y  f o r  h o s t i n g  e x h a l a t i v e  v o l c a n o g e n i c  m a s s i v e  
s u l p h i d e  d e p o s i t s .  

R e c e n t  e x p l o r a t i o n  w o r k  on  n e i g h b o u r i n g  claims l o c a t e d  

i m m e d i a t e l y  s o u t h  o f  t h e  G e n e s i s  p r o p e r t y  h a s  been  c o n d u c t e d  
w i t h i n  t h e  b e l t  o f  N i c o l a  v o l c a n i c s  t h a t  u n d e r l i e s  t h e  
G e n e s i s  p r o p e r t y .  T h i s  work h a s  b e e n  p e r f o r m e d  by major 
c o m p a n i e s  s u c h  a s  Esso M i n e r a l s  Canada ,  Noranda  E x p l o r a t i o n  
C o . ,  B e t h l e h e m  Copper  C o r p .  a n d  S e l c o  D i v i s i o n  of  B.P. 
R e s o u r c e s  Canada L i m i t e d .  

2.  SUMMARY 

4 

The G e n e s i s  p r o p e r t y  is c o m p r i s e d  of t h r e e  c l a i m  g r o u p s ,  
namely t h e  G e n e s i s  N o r t h  Group  ( 8 2  u n i t s ) ,  G e n e s i s  C e n t r a l  
Group ( 8 4  u n i t s )  a n d  t h e  G e n e s i s  S o u t h  Group  ( 9 5  u n i t s ) .  
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The property is centered 5 km west of the town of  Cache 
Creek and extends 8 km north and 12 km south. 

Access to the claims is via several points along Highways 1, 
12 and 91 using 2 wheel drive gravel roads. 

The Genesis property is underlain by a long, relatively 
narrow, north-northwesterly trending belt of submarine 
volcanics and sediments belonging to the Nicola Group. Rock 
types include basic to acidic volcaniclastics and flows with 
intercalated arqillic sediments. 

The geophysical exploration program described in this report 
was conducted in 3 areas within the 261 unit property. 
Exploration consisted of Genie EM, Proton Magnetometer and 
VLF-EM surveying. Limited geological mapping was also 
conducted. Geophysical and geological plans were prepared 
at a scale of 1 : 5 0 0 0  for the various surveys. Results of 
the program show that a number of significant geophysical 
anomalies are located within rock assemblages which are 
favourable hosts to a) volcanogenic massive sulphide 
deposits, b )  gold and/or silver structurally related 
deposits and c) gold, silver and/or base metal skarn 
deposits. These areas, as well as unexplored areas within 
the property, require additional exploration. 

A comprehensive exploration program is recommended to 
further evaluate the Genesis property. 
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3 .  PROPERTY 

The G e n e s i s  p r o p e r t y  c o n s i s t s  of 19 c o n t i g u o u s  m i n e r a l  
claims c o n t a i n i n g  261 u n i t s .  The  p r o p e r t y  is s u b d i v i d e d  
i n t o  3 g r o u p s .  C l a i m  d a t a  is  a s  f o l l o w s :  

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

G e n e s i s  1 
2 
3 
4 
5 
6 
7 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
20 

a 

6192 
6193 
6194 
6195 
6196 
6197 
6198 
6199 
6200 
6201 
6202 
6203 
6204 
6205 
6206 
6207 
6208 
6209 
6211 

12 
15 
16 
16 
18 

20 
20 
16 
16 
20 
20 
9 
12 
18 
1 
20 
1 
1 

ia 

May 10, 1985 
May 10, 1985 
May 10, 1985 
May 10, 1985 
May 10, 1985 
May 10, 1985 
May 10, 1985 
May 10, 1985 
May 10, 1985 
May 10, 1985 
May 10, 1985 
May 10, 1985 
May 10, 1985 
May 10, 1985 
May 10, 1985 
May 10, 1985 
May 10, 1985 
May 1 0 ,  1985 
May 10, 1985 

The G e n e s i s  S o u t h  Group c o n s i s t s  of t h e  G e n e s i s  1 - 6 c l a i m s .  
The  G e n e s i s  C e n t r a l  Group c o n t a i n s  t h e  G e n e s i s  7 - 11 c l a i m s .  
The G e n e s i s  N o r t h  Group c o n t a i n s  t h e  G e n e s i s  1 2  - 18 a n d  

G e n e s i s  20 claims. 
4 

The  claims a r e  owned a n d  o p e r a t e d  by Samarkand Resources  I n c .  
of  P.O.  Box 11569, S u i t e  2640, 650 West G e o r g i a  S t r e e t ,  
V a n c o u v e r ,  B.C. 
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4. LOCATION AND ACCESS 

The centre of the property lies approximately 5 km west of 

Cache Creek at 50° 4 6 '  north latitude and 121° 23' west 
longitude. The southern property boundary is located 
approximately 3 km south of the Ashcroft Manor on highway 
#l. The northern property boundary is just south of highway 
12 about 2 km west of Carquile on highway 9 7 .  The Genesis 
property extends for about 20 km north-northwest between 
these areas. 

Access to the property is gained at several points along 
highways 1, 12 and 9 7  by way of 2 and 4 wheel drive range 
roads (see Figure 2 ) .  

5. PHYSIOGRAPHY AND VEGETATION 

Relief is gentle to moderate with elevations ranging from 
1500 to 4 5 0 0  feet above sea level. 

The climate. is semi-arid with annual rainfall varying from 
11 to 1 4  inches. Temperatures vary from up t o  4OoC in 
summer to as low as -35Oc in winter. 

The vegetation consists of grasslands, sag? brush and cactus 
at lower elevations, with increasing amounts of pine and fir 
at higher elevations. 

Rock outcrop is limited to slopes and valleys. 
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6. REGIONAL GEOLOGY 

The  G e n e s i s  c l a ims  l i e  w i t h i n  a n o r t h - n o r t h w e s t  t r e n d i n g  

b e l t  o f  T r i a s s i c  v o l c a n i c  a n d  s ed imen ta ry  r o c k s  b e l o n g i n g  t o  

t h e  N i c o l a  Group  ( F i g u r e  2 ) .  Rock t y p e s  i n c l u d e  b a s i c  t o  

a c i d i c  v o l c a n i c l a s t i c s  and f l o w s  w i t h  i n t e r c a l a t e d  a r g i l l i c  

s e d i m e n t s  a n d  t h e i r  m e t a m o r p h i c  e q u i v a l e n t s .  The b e l t  i s  

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

A s h c r o f t  F o r m a t i o n ,  w h i c h  c o n s i s t s  of a r g i l l i t e ,  s i l t s t o n e ,  

s a n d s t o n e  a n d  c o n g l o m e r a t e .  A f a u l t  c o n t a c t  w i t h  t h e  

P e r m i a n  Cache  C r e e k  Complex  and w i t h  unnamed C r e t a c e o u s  

s e d i m e n t s  f o r m s  t h e  wes te rn  b o u n d a r y  o f  t h e  b e l t .  The  

Cretace0u.s s e d i m e n t s  c o n s i s t  o f  c o n g l o m e r a t e ,  s a n d s t o n e  a n d  

m i n o r  s h a l e  w i t h  c o a l  h o r i z o n s .  The Cache  C r e e k  Complex  

c o n s i s t s  o f  b a s a l t ,  p i l l o w  b a s a l t ,  d i a b a s e  and g a b b r o  

i n t r u s i o n s ,  m a s s i v e  c a r b o n a t e  w i t h  a r g i l l i t e  a n d  t u f f a c e o u s  

i n t e r b e d s ,  ( t h e  Marble Canyon F o r m a t i o n ) ,  a n d  l o c a l  b a s a l t  

and  c h e r t  s e q u e n c e s  w i t h  smal l  b o d i e s  o f  u l t r a m a f i c  r o c k .  

7 .  REGIONAL EXPLORATION HISTORY 

The  f i r s t  m a j o r  s u r v e y  of t h e  A s h c r o f t  area was made by S .  

D u f f e l 1  a n d  K.C. McTaggar t  a s  shown i n  t h e  G.S.C.  Memoir N o .  

2 6 2  ( 1 9 5 2 ) .  

4 

Several  s t u d i e s ,  (Ladd  1 9 7 7 ,  1 9 7 9  a n d  Travers 1 9 7 8 )  were 
c o n d u c t e d  i n  t h e  l a t e  s e v e n t i e s .  The s e c o n d  major 
p u b l i c a t i o n  w a s  c o m p i l e d  by J . W . H .  Monger ,  G . S . C .  1 9 8 0 - 8 2 ,  

a n d  W.S. McMil lan ,  B.C.M.M.P.R. 1 9 6 9 - 7 5  a n d  1 9 7 7 - 8 0 .  T h e  

r e s u l t s  of t h i s  work a re  p r e s e n t e d  i n  t h e  G.S.C. Open F i l e  

9 8 0 .  
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The area was subject to exploration activity in the 1960's 
and early 1970's by major mining companies and Vancouver 
juniors. Exploration targets were porphyry copper deposits. 

Most of  the recent work has been south of Cache Creek near 
Red Hill. Noranda Exploration Co. ,  Bethlehem Copper Corp. 
and Guichon Explorco Limited are some of the companies who 
have worked on the gossan zones at Red Hill. Recent studies 
by D. Gamble (1980-81) have recognized the potential for 
volcanogenic stratabound sulphide deposits within the Nicola 
Group near Red Hill. The Selco Division o f  B.P. Canada 
Limited is now actively exploring this area. 

Geochemical and geophysical work has been conducted on the 
ground west of Cache Creek by Vancouver juniors in the early 
seventies. Results reported included gold, copper, zinc and 
lead anomalies (Assessment Reports 3153, 4 0 6 8  and 9177). 

8 .  PROPERTY EXPLORATION HISTORY 

The area covered by the Genesis property has received very 
little previous exploration. There are two government 

assessment reports documenting past exploration programs. 

Report No. 3153 written by C.p. Lannle, P.Eng. in 1971 
describes a soil geochemical surve-y for Cu, Pb and Zn, and a 
magnetometer survey conducted on the McLean claim group. 
Results of this program show a strong zinc anomaly with weak 
lead association stretching f o r  over 600 m. The cause of 
this anomaly was never adequately explained. 
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R e p o r t  No. 4 0 6 8  p r e p a r e d  by G . B .  P h e l p s ,  P .Eng.  i n  1 9 7 2  

d e s c r i b e s  a Cu s o i l  g e o c h e m i c a l  s u r v e y  c o n d u c t e d  on t h e  H a m  

a n d  Eggs c la im g r o u p .  R e s u l t s  show a m o d e r a t e  c o p p e r  
geochemica  1 a n o m a l y  t r e n d i n g  n o r t h - n o r t h e a s t  f o r  

a p p r o x i m a t e l y  1 km. However,  t h e  l o c a t i o n  map f r o m  t h e  

a s s e s s m e n t  r e p o r t  d o s  n o t  p r o v i d e  enough i n f o r m a t i o n  t o  

a d e q u a t e l y  c o r r e l a t e  t h i s  a n o m a l y  t o  known t o p o g r a p h y  i n  t h e  
a r e a .  I t  a p p e a r s  t h a t  t h e  anomaly  l i e s  i n  t h e  wes te rn  
p o r t i o n  of  t h e  G e n e s i s  N o r t h  g r o u p ,  p o s s i b l y  w i t h i n  t h e  

G e n e s i s  1 3  a n d  1 5  claims. 

The G e n e s i s  p r o p e r t y  is t h e  s u b j e c t  of a P r o s p e c t i n g  R e p o r t  

p r e p a r e d  by Q u e s t  Canada  E x p l o r a t i o n  S e r v i c e s  I n c .  i n  J u l y  
1 9 8 6 .  T h i s  r e p o r t  w a s  p r e p a r e d  by  R a l p h  S h e a r i n g ,  P . G e o l . ,  

and h a s  b e e n  f i l e d  w i t h  t h e  Mine R e c o r d e r ' s  o f f i c e  i n  

Kamloops.  T h i s  r e p o r t  w i l l  b e  a v a i l a b l e  t o  t h e  p u b l i c  on  

Auqus t  11, 1 9 8 7 .  

9 .  PROPERTY GEOLOGY AND GEOLOGICAL MAPPING 

L i m i t e d  g e o l o g i c a l  mapp ing  w a s  c o n d u c t e d  on  t h e  G e n e s i s  

S o u t h  and  N o r t h  G r o u p s .  No g e o l o g i c a l  mapping was c o n d u c t e d  

on t h e  G e n e s i s  C e n t r a l  Group .  R e s u l t s  of t h e  g e o l o g i c a l  
s u r v e y s  a r e  p r e s e n t e d  on  F i g u r e s  3c  a n d  5 c .  F i g u r e  4e shows  

mapping  r e s u l t s  g a i n e d  f r o m  t h e  p r o s p e c t i n g  s u r v e y  o v e r  t h e  

G e n e s i s  C e n t r a l  Group d u r i n g  1 9 8 5 .  A b r i e f  d e s c r i p t i o n  of 
t h e  r e s u l t s  o f  t h e  p r e s e n t  s u r v e y  are p r e s e n t e d  be low.  

Lithology 
The claim b l o c k  a p p e a r s  t o  be u n d e r l a i n  b y  a b i m o d a l  s u i t e  
o f  f e l s i c  t o  m a f i c  v o l c a n i c  f l o w s  a n d  p y r o c l a s t i c  d e p o s i t s .  

The g e n e r a l  l i t h o l o g i c  f o r m  o f  t h e  r o c k s  a p p e a r s  t o  be 

c o n s i s t e n t  w i t h  o t h e r  members o f  t h e  Nicola g r o u p .  C l a s t i c  



- 8 -  

units form a relatively small proportion, approximately 
5- lo%,  of the total stratigraphic column. In detail: 

Andesitic Flows 
Medium to dark green fine grained andesitic flows are the 
dominant mafic volcanic unit. This unit tends to be 
massive, poorly foliated, and rarely weakly hematitic. 
Pillow structures were not observed, but a sub-aqueous 
depositional environment is suspected. Interbedded 
pyroclastic sequences are infrequently noted. 

Quartz Feldspar Porphyritic Flows 
Light apple green, weakly sericitized felsic flows are 
identified in both the south and north grid areas, but 
are slightly more common in the latter. Quartz eyes may 
exceed 0.5 cm and typically occupy 5-10?, rock volume. 
Reliable strike indicators may be obtained from the flow 
bands frequently noted within this unit. Compositionally 
the unit ranges from dacitic to rhyodacitic. 

Quartz Feldspar Porphyritic Fragmentals 
Well defined felsic fragmentals are commonly identified 
in the north central grid area. Elongate 1.0 x 4.0 cm 
pale weathering oval fragments are strained at an 
apparent ratio of 2 : l .  Feldspars within this unit are 
generally pale cream and lightly sericitized. 

L i me s t one 
Grey to buff, medium grained limestone units are 
documented in both the north and south grid areas. These 
units are present as either narrow, 10-15 m wide, 
intervolcanic sediments, or as part of  a slightly 
thicker, 50 m? clastic section identified in the south 
grid area. Within this thicker section, margin phases of 
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the unit can be correlated with calcareous mafic volcanic 
members, with gradational contacts to true limestones. 
Calcareous sediments are also developed in conjunction 
with buff limestones in the relatively thick sedimentary 
sequence exposed in the prominent bluffs above Lone Tree 
Creek. 

Argillites 
Fine grained black clastics were identified only in the 
most northern extent of the Misplaced Creek traverse. At 
this location these fine grained sediments are highly 
deformed and emplaced within a complex imbricate fault 
structure. It is likely that fine grained intervolcanic 
clastic sediments are present elsewhere on the property, 
but identification is hindered by recessive weathering 
characteristics. 

I n t r u s i v e  Lithologies 
Granodiorite 

A large intrusive stock may be mapped in the southwestern 
portions of the claim block. This unit is typically 

massive, homogeneous, medium grained and unfoliated. 
Compositionally this rock is placed in a granodiorite 
field. 

Mafic Dykes: 
Small mafic dykes, discordant to all lithologies, are 
noted throughout the map area. Typically these units are 
less than 3 . 0  metres in width. 
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Structure 
In the Genesis South Group, units strike at 135 degrees. 
Dip determinations are more difficult. Flow laminations 
within quartz feldspar porphyry units suggest steep, 70 
degree northeasterly dips. Flow lamination attitudes may be 
highly variable and some interpretive caution is required. 
Foliation data trends subparallel to lithologic strike, but 
usually dips southwesterly at moderate, 45-55 degree, 
angles. 

Bedding in the central Genesis North Group trends 125 
degrees and dips southwesterly at 50 degrees. Bedding 
attitudes are coplanar with much of the foliation data. 
Cleavage bedding relations typically suggest the section is 
upright. 

Small scale faults are frequently encountered within the 
claim area. The strength of shearing within the Nicola 
volcanics in this region is perhaps their most outstanding 
feature. Crenulated foliations, intrafolial folds and small 
scale nappe structures may be localized to some of  these 
structures. 

Large scale antiforms or synforms were not identified on the 
property . 

10. GEOPHYSICAL SURVEYS 

The geophysical surveys described in this report were 
conducted at two different times. Proton magnetometer, 
VLF-EM and linecutting were conducted from November 23 to 
December 3, 1986. Genie EM, proton' magnetometer, geological 
mapping and linecutting were conducted between April 25 and 
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May 9 ,  1987. A total of 4 5 . 4  krn of moving source Genie 
electromagnetic surveying, 57  km of proton magnetometer 
surveying, 16.5 km of VLF-EM surveying, 20.2 km of grid 
establishment and 19.1 km of re-establishment of old grid 
w a s  completed during the programs. 

The Genie EM Survey was conducted using the Scintrex Genie 
Portable EM System - Model SE-88. The coil separation 
utilized for this project was 100 meters. Refer to Appendix 
3 for further information on the field procedure f o r  this 
instrument. 

Results of these surveys are presented in the map pockets of 
this report. 

10a. GEOPHYSICS - GENESIS SOUTH GROUP 

16.6 km of moving source Genie electromagnetic surveying and 
18.3 km of total field proton precession magnetometer 
surveying were conducted within this claim group. 

Results are presented on Figures 3a and 3b. Two significant 
conductors have been located using the Genie EM method. The 
first extends from line 97+00 N to possibly line 103+00 N at 
about 92+00 E. This conductor is coincident with a proton 
magnetometer anomalously high zone. This zone shows a mag 
response of about 300 gammas above background. 

This coincident anomaly is labelled as number 1 on both of 
the above geophysical plans. 

The second Genie EM conductor was delineated on the northern 
most line of the grid at coordinates 109+00 N and 9 5 t O O  E. 
No mag response is associated with the anomaly. Additional 
work to the north of the anomaly needs to be conducted to 
fully interpret the response. 
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A b r o a d  m a g n e t i c  h i g h  r e s p o n s e  is shown i n  t h e  v i c i n i t y  o f  

t h e  b a s e  l i n e  f r o m  l i n e  93tOO N t o  a p p r o x i m a t e l y  l i n e  1 0 3 i O O  

N, a n d  p o s s i b l y  f u r t h e r .  T h i s  area r o u g h l y  c o r r e l a t e s  w i t h  

a g r a n o d i o r i t e  i n t r u s i o n  a n d  is l i k e l y  o u t l i n i n g  t h i s  

i n t r u s i o n .  

A s t r o n q  m a g n e t i c  a n o m a l y  occurs  be tween  l i n e s  101tOO N t o  

105tOO N a t  109tOO E.  T h i s  r e s p o n s e  may r e p r e s e n t  a c h a n g e  

i n  r o c k  t y p e ,  p o s s i b l y  a p y r r h o t i t e  o r  m a g n e t i t e  r i c h  

v o l c a n i c  f l o w .  

l o b .  GEOPHYSICS - GENESIS CENTRAL GROUP 

1 6 . 5  k m  o f  b o t h  t o t a l  f i e l d  p r o t o n  p r e c e s s i o n  m a g n e t o m e t e r  

s u r v e y i n g  a n d  v e r y  l o w  f r e q u e n c y  e l e c t r o m a g n e t i c  s u r v e y i n g  

were c o n d u c t e d  on t h e  c e n t r a l  g r i d .  I n  a d d i t i o n  t h i s  g r i d  

r e c e i v e d  8 k m  o f  Gen ie  e l e c t r o m a g n e t i c  s u r v e y i n g .  

R e s u l t s  o f  t h e s e  s u r v e y s  a r e  p r e s e n t e d  on F i g u r e s  4a,b,c ,  

and  d .  

The most  d e f i n i t i v e  s u r v e y  r u n  on  t h e  G e n e s i s  C e n t r a l  g r i d  

was t h e  moving s o u r c e  G e n i e .  

A good c o n d u c t i v e  t r e n d  c o n s i s t i n g  o f  u p  t o  f o u r  d i s t i n c t  

c o n d u c t o r s  r u n s  d i a g o n a l l y  a c r o s s  t h e  l e n g t h  of  t h i s  g r i d .  

I t  is o p e n  t o  t h e  n o r t h w e s t  and  may b e  c u t  b y  a f a u l t  

be tween  l i n e s  1 1 1 t O O  N a n d  113tOO N. The most s i g n i ’ f i c a n t  

of  t h e s e  c o n d u c t o r s  a r e  z o n e s  3 and  4 ( F i g u r e  4a) whose 

s t r o n g e s t  a n d  p o s s i b l y  s h a l l o w e s t  r e s p o n s e s  a r e  l o c a t e d  on 

l i n e s  1 1 5 t O O  N and 117tOO N .  On t h e s e  l i n e s  t h e  e s t i m a t e d  

c o n d u c t a n c e s  are  i n  t h e  r a n g e  of 3 t o  5 s i e m e n s .  T h i s  

s e r i e s  o f  c o n d u c t o r s  d i p s  s t e e p l y  t o  t h e  w e s t .  
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The p r o t o n  magne tomete r  r e s u l t s  f rom t h i s  g r i d  a r e  very  

f l a t .  Background f o r  t h e  area a p p e a r s  t o  b e  b e t w e e n  57 ,200  

t o  57 ,250  gammas. One i s o l a t e d  anomaly  o f  a b o u t  300 gammas 

a b o v e  b a c k g r o u n d  o c c u r s  on l i n e  104tOO N a t  9OtOO E a n d  

d r o p s  t o  a b o u t  50 qammas a b o v e  background  on l i n e s  1 0 2 + 0 0  N 

a n d  103tOO N. T h i s  m a g n e t i c  r e s p o n s e  o c c u r s  n e a r  t h e  

s o u t h e r n  end  of  t h e  Gen ie  EM c o n d u c t o r  i d e n t i f i e d  as  z o n e s  3 

a n d  4 .  

The VLF-EM d a t a  shows numerous  good c o n d u c t o r s  t h r o u q h o u t  

t h e  q r i d .  When v i e w i n q  t h i s  d a t a  a l o n g s i d e  t h e  more 

p o w e r f u l  a n d  d e e p e r  p e n e t r a t i n q  Gen ie  survey d a t a ,  i t  would  

a p p e a r  t h a t  a number of t h e s e  VLF c o n d u c t o r s  a r e  l i k e l y  

a t t r i b u t a b l e  t o  c o n d u c t i v e  o v e r b u r d e n .  

1 0 ~ .  GEOPHYSICS - GENESIS NORTH GROUP 

20 .8  k m  o f  moving s o u r c e  G e n i e  e l e c t r o m a g n e t i c  s u r v e y i n g  a n d  

22 .2  k m  o f  p r o t o n  magne tomete r  s u r v e y i n g  were c o m p l e t e d  

w i t h i n  t h e  n o r t h  g r i d .  

R e s u l t s  of  t h e s e  s u r v e y s  a r e  p r e s e n t e d  on F i q u r e s  5a a n d  5 b .  

The G e n i e  s u r v e y  o u t l i n e d  two v e r y  w e a k  c o n d u c t o r s  a n d  a 

s e r i e s  of p o o r l y  c o n d u c t i v e  t r e n d s .  Comments on t h e s e  a r e  

a s  f o l l o w s :  

Zone 6 - t h i s  n o r t h w e s t  t r e n d i n g  anomaly  is l o c a t e d  i n  t h e  

s o u t h w e s t  co rne r  of t h e  g r i d .  I t  is a n  extremely w e a k  

c o n d u c t o r  a n d  may b e  c a u s e d  by a c h a n g e  i n  l i t h o l o g y .  

Zone 7 - t h i s  z o n e  is e v e n  weaker t h a n  z o n e  6 a n d  aga in  may 

r e f l e c t  a c h a n g e  i n  l i t h o l o g y .  
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Zone 8 - i n  t h i s  area,  a s e r i e s  o f  c o n d u c t o r s  n e s t e d  i n  a 

more c o n d u c t i v e  e n v i r o n m e n t  may r e p r e s e n t  Cache  C r e e k  

s e d i m e n t s .  

The p r o t o n  m a g n e t o m e t e r  s u r v e y  p r o d u c e d  a r e l a t i v e l y  s u b d u e d  

r e s p o n s e .  O n l y  o n e  a n o m a l y  o f  s i g n i f i c a n c e  w a s  d e l i n e a t e d .  

T h i s  a n o m a l y  s u b - p a r a l l e l s  t h e  w e s t e r n  r o a d ,  t r e n d i n g  NNW 

f rom l i n e  238tOO N, 64tOO E, c r o s s i n g  t h e  b a s e  l i n e  a t  
a p p r o x i m a t e l y  241+00 N and  c o n t i n u i n g  w i t h  l o w e r  v a l u e s  t o  

l i n e  248+00 N a t  5 7 t 5 0  E .  The a n o m a l y  r a n g e s  f r o m  1 0 0  t o  

350 qammas a b o v e  a b a c k s r o u n d  v a l u e  of  5 7 , 3 5 0  gammas. T h i s  

zone  may r e f l e c t  a q e o l o g i c a l  u n i t  w i t h  a h i g h e r  c o n t e n t  of 

m a g n e t i c  m i n e r a l s .  T h i s  zone  is i n  c l o s e  p r o x i m i t y  t o  t h e  

zone  7 G e n i e  c o n d u c t o r  c l o s e  t o  where  t h e  m a g n e t i c  t r e n d  

c r o s s e s  t h e  r o a d .  

11. DISCUSSION 

Economic P o t e n t i a l  

A l t h o u g h  t h e  p r o p e r t y  is i n  a r e l a t i v e l y  e a r l y  s t a g e  i n  i t s  

e x p l o r a t i o n  a n d  d e v e l o p m e n t ,  s e v e r a l  f e a t u r e s  a r e  of n o t e :  

1) P r e c i o u s  Metals 

i )  M o d e r a t e  t o  s t r o n g  s i l i c i f i c a t i o n  a n d  d i s s e m i n a t e d  

s u l p h i d e s  a r e  documented  a t  two l o c a t i o n s .  Bo th  of  

t h e s e  a r e  a s s o c i a t e d  w i t h  s t e e p l y  d i p p i n g  

n o r t h w e s t e r l y  s t r i k i n g  s h e a r  z o n e s .  R o c k  g e o c h e m i c a l  

d a t a  s u g g e s t s  t h e s e  a r eas  a re  a n o m a l o u s  i n  p r e c i o u s  

metals .  

4 

i i )  A s t r o n g  c o l o u r  anomaly ,  b u f f s  a n d  reds ,  is e x p o s e d  

midway u p  Lone Tree C r e e k  w i t h i n  a p a c k a g e  of 

c a l c a r e o u s  s e d i m e n t s .  T h i s  c o l o u r  a n o m a l y  is  l o c a t e d  
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300  metres f r o m  a n  i n t r u s i v e  g r a n o d i o r i t e  s t o c k .  The 

p o t e n t i a l  f o r  a u r i f e r o u s  s k a r n i f i c a t i o n  o f  t h e s e  

l imey s e d i m e n t s  s h o u l d  be c h e c k e d .  One o r  two  h e a v y  

m i n e r a l  creek s e d i m e n t  s a m p l e s ,  a l o n g  w i t h  g r a b  s o i l  

a n d  r o c k  samples  f r o m  t h i s  c o l o u r  a n o m a l y ,  s h o u l d  b e  

s u f f i c i e n t  as  a p r e l i m i n a r y  t e s t .  

I n  g e n e r a l ,  t h e  o v e r a l l  t e c t o n i c  s e t t i n g ,  i e .  i m b r i c a t e  

z o n e s  r e l a t e d  t o  a m a j o r  t e r rane  b o u n d a r y  ( C a c h e  C r e e k  - 

N i c o l a ) ,  p o t e n t i a l  f o r  r a p i d  f a c i e s  c h a n g e s ,  a n d  

i n t r u s i v e  a c t i v i t y  a r e  a l l  v i ewed  a s  f a v o u r a b l e  

p a r a m e t e r s  t o  p r e c i o u s  metal  emplacemen t .  

2 )  Base Metals 

Much of  t h e  n o r t h  c e n t r a l  g r i d  is u n d e r l a i n  b y  a c o m p l e x  

s e r i e s  o f  f e l s i c  f l o w s  a n d  f r a g m e n t a l s .  A l l  o f  t h e s e  

u n i t s  a r e  w e a k l y  s e r i c i t i z e d -  and  may l o c a l l y  c a r r y  

d i s s e m i n a t e d  s u l p h i d e s  a t  low,  less t h a n  1 p e r c e n t ,  

l e v e l s .  Areas of e l e v a t e d  s u l p h i d e  d e v e l o p m e n t  may o c c u r  

on t h e  p r o p e r t y .  The f e r r o c r e t e  z o n e  e x p o s e d  on  t h e  

l o w e r  r o a d c u t  on  l i n e  241tOO N may be  a t r a n s p o r t e d  

g o s s a n  t o  a n  o v e r l y i n g  s u l p h i d e  r i c h  z o n e .  

The a b u n d a n c e  o f  c o a r s e  g r a i n e d  f e l s i c  p y r o c l a s t i c s ,  

f r e q u e n t  i n t e r b e d d e d  f l o w  s e q u e n c e s ,  a n d  r e g i o n a l  

a l t e r a t i o n  s u g g e s t  a r e g i o n a l  e n v i r o n m e n t  f a v o u r a b l e  t o  
m a s s i v e  s u l p h i d e  d e p o s i t i o n .  W i t h i n  t h e  l a rger  s e t t i n g ,  

s i t e  s p e c i f i c  areas  as  d e f i n e d  by  f i n e  g r a i n e d  b l a c k  

c l a s t i c s ,  c h e r t s  a n d  o t h e r  i n d i c a t o r s  of d e e p  water 

v o l c a n i c  u u i e s c e n c e  s h o u l d  b e  s o u g h t  o u t .  Rock o u t c r o p  

e x p o s u r e s  a p p e a r  t o  b e  i n  t h e  5-10 p e r c e n t  r a n g e ,  m a k i n g  

it p o s s i b l e  t o  l o c a t e  t h e s e  u n i t s  w i t h i n  t h e  c l a i m  a r ea .  
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12. CONCLUSIONS 

Genie EM zones 3 and 4 occur in an area which appears to be 
underlain by felsic pyroclastics and interbedded flow 
sequences. In addition to favourable geology, a zinc soil 
geochemical anomaly delineated by previous workers (1971) 
trends north-northwest for 600 metres and is open to the 
north and south. However, the exact location of this 
geochemical anomaly is in doubt. From the previous 
assessment report it would appear to be located within the 
grid area as shown on figure 4e, plus or minus 200 m. There 
is a strong possibility that this zinc anomaly is coincident 
with part of the Genie EM conductor. 

Genie EM zone 1 and a coincident magnetometer anomaly are 
located on the southern grid. This zone is situated near 
the major terrane boundary between the Cache Creek Group and 
the Nicola Group, and as such, may indicate an imbricate 
zone with the potential to host precious metals. 

The proton magnetometer anomalous trend on the north grid 
occurs close to the weak Genie EM zone 7 conductor. In 
addition, an iron cemented ferrocrete zone occurs downslope 
from both the above anomalies. This presents the 
interesting possibility of a mineralized zone occurring 
upslope from the ferrocrete near either of the 2 anomalies. 



- 17 - 

13. RECOMMENDATIONS 

Four EM conductors should be followed up; these are zones 1 
and 2 on the south grid (Figure 3a) and zones 3 and 4 on the 
central grid (Figure 4a). Zones 1 and 2 are probably caused 
by a change in lithology, however they could also be caused 
by weakly mineralized sulphide zones and should be checked. 

Zones 3 and 4 are the strongest anomalies encountered in 
this survey. Both show relatively consistent responses over 
distances of 4 0 0  metres and do not appear to be caused by 
changes in lithology. There is a strong likelihood that the 
zinc soil geochemical anomaly is coincident with some part 
of zones 3 and 4 .  

A 25 m spaced soil geochemical survey should be conducted 
over the entire Genie EM conductor on the central grid. If 
results are positive, a trenching and diamond drilling 
program would follow. 

Zone 1 occurrinq on the south grid should also receive soil 
sampling followed by trenching and diamond drilling. 

The same procedure is also recommended for zone 7 on the 
north grid. 
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The remainder of the property, which at present has received 
very limited exploration, would best be explored by an 
airborne geophysical survey. The size of the unexplored 
area of the Genesis property and the extensive distribution 
of  felsic volcanism suggest that an airborne EM - Mag 
geophysical survey would be an extremely valuable tool in 
the exploration of this property. Ground follow-up, 

geochemistry - geophysics and geological mapping would focus 
on selected priority areas. 

Ralph-Shearing, PAGeol., F . G . A . C .  
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STATEMENT OF COSTS 

Genesis Property 

Geonhvsical Prouram A D r i l  15 to May 9 ,  1987 

Personne 1 

James McLennan 

Jim Carver 

Flemminq Thrane 

Steve Lowe 

Ralph Shearing 

Jim Oliver 

Jack Marr 

Zig Daborzynski 

Geological Technician 
19 days @ $200.00/day 
Geological Technician 
14 days @ $200.00/day 
Geological Technician 
20 days @ $200.00/day 
Geophysical Technician 
16 days @ $225.00/day 
Geologist 
5 days (3 $300.00/day 
Geologist (MSc.) 
4 days @ $300.00/day 
Senior Geologist 
2 days @ $350.00/day 
Senior Geophysicist 
2 days @ $350.00/day 

SUBTOTAL - PERSONNEL 

Vehicle 

4x4 scout 
24 days total @ $35.00/day 
720 km @ $0.35/km 

4x4 SuperCab 
22 days total (3 $35.00/day 
6 2 4  km @ $0.35/km 

SUBTOTAL - VEHICLE 

Computer data entry and Plotting 

Data entry - 4 days @ $150.00/day 
Computer plotting - Genie data only 

SUBTOTAL - COMPUTER DATA ENTRY & PLOTTING 

$3,800.00 

2,800.00 

4,000.00 

3,600.00 

1,500.00 

1,200.00 

700.00 

700 .00  

$18,300.00 

840.00 
252.00 

770 .00  
218.40 

$2,080.40 

600.00 
600.00 

$1,200.00 
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Miscellaneous 

Food 

Lodging 

Field Supplies 

Equipment Rental 
Magnetometer: 1 week @ $200.00/wk. 
Genie EM: 16 days at $250.00/day 

Miscellaneous 

Draf ting 
27 hours @ $15.00/hr. 

SUBTOTAL MISCELLANEOUS 

Report Preparation 

R. Shearing - 6 days @ $300.00/day 
Report reproduction and compilation 

Misc. 
14 hrs. @ $20.00/hr. 

SUBTOTAL - REPORT PREPARATION 

51,136.64 

302.56 

35.97 

200.00 
4,000.00 

40.38 

405.00 

$6,120.55 

$1,800.00 

280.00 
40.00 

$2,120.00 

TOTAL $ 2 9 , 8 2 0 . 9 5  
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STATEMENT OF QUALIFICATIONS 

I, Ralph Shearing, of 3 4 3 3  West 12th Avenue, Vancouver, B.C., 
V6R 

1. 

2. 

3 .  

4 .  

5 .  

6. 

2N2, DO HEREBY CERTIFY THAT: 

I am President of Quest Canada Exploration Services Inc., a 
geological consulting and services company, with business 
office at Suite 2 6 4 0 ,  6 5 0  West Georgia Street, Vancouver, 
B.C. 

I am a graduate of the University of British Columbia with a 
degree of B.Sc., Geology, 1 9 8 1 .  

I am a Fellow of the Geological Association of Canada. 

I am a member of the Alberta Association of Professional 
Engineers, Geologists and Geophysicists. Membership No. 
4 0 2 8 8 .  

I have been active in mineral exploration since 1 9 7 9  as 
f 01 lows : 

a) 1 9 7 9  - Summer employee with St. Joseph Explorations 
Limited; Pb, Zn, Au, Ag and U exploration in the Yukon 
and British Columbia. 

b) 1 9 8 0  - Summer employee with Sulpetro Minerals Limited; 
Pb, Zn, Au, Ag and U exploration in the Yukon and 
northern British Columbia. 

c) 1 9 8 1  - 1 9 8 2  - Full-time employee with Sulpetro Minerals 
Limited; Pb, Zn, Au and Ag exploration in the Yukon and 
northern British Columbia. Geological and geophysical 
exploration for Au, Ag, Cu, Pb and Zn in northwestern 
Quebec and northern Ontario. Geophysical exploration 
provided significant experience in conducting the 
following geophysical surveys, as well as in the 
application of the resultant data: VLF-Electromagnetic, 
Horizontal Loop Electromagnetic, Proton Magnetometer, 
Induced Polarization and Gravity. 

d) 1 9 8 3  - Present - Independent consulting geologist with 
Quest Canada Exploration Services Inc. Geological and 
geophysical exploration for Au, Ag, Pb and Zn in 
central British Columbia. 

I supervised the exploration programs conducted on the 
Genesis property during 1 9 8 6  and 1 9 8 7 .  

Ralph E .  Shearing, B.Sc., P.Geo1. 
' Consulting Geologist 

Dated this 7th day of August, 1 9 8 7  at Vancouver, B.C.. 
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APPENDIX 3 

MOVING SOURCE GENIE ELECTROMAGNETIC INSTRUMENT 



I 

G E N I E  PORTABLE EM SYSTEM - 

-4. . FIELD PROCEDURE 

The G E N I E  f i e l d  procedure  

Model sE-aa 

v a r i e s  somewhat depending on whether  
a u t o m a t i c  c h a i n i n g  is used ( r e c o n n a i s s a n c e  node) or  whether c u t  
and f l a g g e d  l i n e s  are provided.  

4.1 Automatic  Chain ing ,  R e c o n n a i s s a n c e  

I n  t h i s  w d e ,  t h e  d i s t a n c e  m a s u r i n g  c a p a b i l i t y  of t h e  GENIS i s  
used t o  keep  t r a n s m i t t e r  and r e c e i v e r  a t  a d e s i r e d  s e p a r a t i o n .  
Accuracy of s e p a r a t i o n  i s  very  good o v e r  n e u t r a l  ground and rela- 
t i v e l y  f l a t  topography. However, s t e e p  topography or t h e  p r e s e n c e  
of l a r g e  c o n d u c t o r s  w i l l  s h o r t e n  i n t e r c o i l  s e p a r a t i o n .  In very  
s t e e p  t e r r a i n ,  t h e  r e d u c t i o n  i n  s p a c i n g  may become a p p r e c i a b l e  due  
t o  t r a n s m i t t e r  and r e c e i v e r  no longer b e i n g  maxiinally coupled. I f  
a c c u r a t e  s p a c i n g  i s  r e q u i r e d ,  e i t h e r  f l a g g i n g  or, for s m a l l  
s e p a r a t i o n s ,  t h e  u s e  of a h i p  c h a i n  by t h e  r e c e i v e r  o p e r a t o r  is 
recommended. 

The t r a v e r s e  s h o u l d  be s t a r t e d  o v e r  n e u t r a l  ground, having  
s e l e c t e d  t h e  d e s i r e d  f requency  p a i r ,  s e p a r a t i o n  and i n t e g r a t i o n  
t i m e .  S e l e c t i o n  of t h e  i n t e g r a t i o n  tine depends on a tmospher ic  
n o i s e  and r e q u i r e d  d a t a  accuracy.  A measure  of a tmospher ic  n o i s e  
can be o b t a i n e d  by s e l e c t i n g  t h e  NOISE EIONITOR p o s i t i o n  with t h e  
NETER s w i t c h  w h i l e  t h e  t r a n s n i t t e r  i s  t u r n e d  o f f .  Quie t  atmos- 
p h e r i c  n o i s e  c o n d i t i o n s  are c h a r a c t e r i z e d  by a r e l a t i v e l y  s t e a d y  
SIGNAL meter i n d i c a t i o n .  Approaching storrn sys terns or l o c a l  
s torms w i l l  g i v e  l a r g e  meter f l u c t u a t i o n s .  Such c o n d i t i o n s  w i l l  
r e q u i r e  l o n g e r  i n t e g r a t i o n  times to o b t a i n  c o n s i s t e n t  r a t i o  read- 
i n g s .  See C h a p t e r  3,  INTEGRATION TIME. 

The r e c e i v e r  o p e r a t o r  should  now walk a l o n g  t h e  t r a v o r s e .  As h e  
approaches  h i s  s t a t i o n ,  b o t h  t r a n s m i . t t e r  and r e c e i v e r  should  be 
swi tched  on. The I E T E R  s w i t c h  n u s t  be i n  t h e  SIGNAL p o s i t i o n .  
The o p e r a t o r  s h o u l d  proceed u n t i l  t h e  REFERENCE meter reads 1.0 o r  
t h e  p o i n t e r  i s  w i t h i n  t h e  s h o r t  g r e e n  arc. Neter f l u c t u a t i o n s  a r e  
due t o  a t m o s p h e r i c  n o i s e  and movement of t h e  r e c e i v l n g  co i l  i n  t h e  
n a t u r a l  magnet ic  f i e l d .  

The SIGNAL meter w f l l  a l s o  read a p p r o x i m a t e l y  1.0 over  n e u t r a l  
t e r r a i n ,  b u t  w i l l  d e p a r t  from t h i s  r e a d i n g  n e a r  a conductor .  
Values l a r g e r  o r  s m a l l e r  a r e  p o s s i b l e .  The SIGNAL meter d e f l e c -  
t i o n  compared t o  t h a t  oE t h e  REFERENCE meter  g i v e s  thus  a n  i m m e -  
d i a t e  v i s u a l  i n d i c a t i o n  of a n  anomalous zone. 
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T r a n s m i t t e r  and r e c e i v e r  c o i l s  s h o u l d  be v e r t i c a l  and s t e a d y  
d u r i n g  masurernent .  It is a d v i s a b l e  to take more t h a n  one r a t i o  
r e a d i n g  and ilse t h e  average ,  e s p e c i a l l y  a t  l a r g e  s e p a r a t i o n s .  
Oqce a l l  m a s u r c i n e n t s  a t  a s t a t i o n  are  t a k e n ,  t r a n s m i t t e r  and 
r e c e i v e r  should  be turned  o f f  ( r e c e i v e r  t o  ST.VIDBY i n  subzero  



t empera tu res )  t o  conserve b a t t e r y  power. The r e c e i v e r  ope ra to r  
should mark h i s  s t a t i o n  f o r  t he  t ransmit ter  o p e r a t o r  and then  
proceed i n  t h e  same inanner. 

This  w t h o d  does not g ive  over lapping  coverage of t h e  te r ra i -n .  If 
over lap  is r equ i r ed ,  t h e  r e c e i v e r  o p e r a t o r  should wear a h i p  
chain.  The t r a n s d t t e r  ope ra to r  can t h e n  walk along t h e  c h a i n  f a r  
a d i s t a n c e  e q u a l  t o  t h e  d e s i r e d  s t a t i o n  spacing be fo re  t h e  re- 
c e i v e r  o p e r a t o r  proceeds hirnself .  

Data p o i n t s  are usua l ly  p l o t t e d  a t  the midpoint between trans- 
mitter and r ece ive r .  

Observe t h e  fo l lowing  h i n t s  t o  o b t a i n  c o n s i s t e n t  r a t i o  readings :  

I n  t h e  v i c i n i t y  and e s p e c i a l l y  d i r e c t l y  over conductors ,  secon- 
dary  f i e l d  vec to r s  a t  two w e l l  s e p a r a t e d  f r equenc ie s  "lay show 
cons ide rab ly  d i f f e r e n t  o r i e n t a t i o n  i n  space.  R e p e a t a b i l i t y  of 
r a t i o  r ead ings  i n  such l o c a t i o n s  depends s t r o n g l y  on r e c e i v i n g  
c o i l  p o s i t i o n  and o r i e n t a t i o n .  For t h e  l a t t e r  reason,  t h e  
receiver is  f i t t e d  wi th  a bubble l e v e l  t o  f a c i l i t a t e  r e p e a t a b l e  
c o i l  o r i e n t a t i o n .  

Hold th2  r e c e i v e r  s teady  du r ing  measurenent,  e s p e c i a l l y  a t  l a r g e  
s e p a r a t i o n s ,  t o  reduce induc t ion  no i se .  

Induc t ion  n o i s e  may a l s o  be caused .by mechanical c o i l  v ibra-  
t i on .  Do no t  t a p  e i t h e r  c o i l  or r e c e i v e r  du r ing  measurenent. 
-Actuate t h e  AUTO-:1OLD swi t ch  g e n t l y  a t  l a r g e  s e p a r a t i o n s  when 
us ing  t h e  sin;le neasurenent  f e a t u r e .  

Do not wear an e l e c t r i c a l  analog watch while o p e r a t i n g  t h e  
receiver. The small motor i n s i d e  . t h e  watch c r e a t e s  enough 
e l ec t romagne t i c  d i s tu rbance  t o  i m p a i r  r a t i o  accuracy.  

The audio  alarm should not be used a t  s e p a r a t i o n s  exceeding 
100 m. The c u r r e n t  i n  t h e  t r a n s d u c e r  i s  l a r g e  enough to  create  
a d i s t u r b i n g  magnetic f i e l d .  A t  l a r g e  s e p a r a t i o n s ,  t h i s  d i s t u r -  
bance i s  comparable i n  s t r e n g t h  t o  m a s u r e d  s i g n a l s .  

4.2 C u t  and Flagged Lines  

As spnt ioned  i n  t h e  prev ious  s e c t i o n ,  f l a g g i n g  or t h e  use of a h i ?  
chain a r e  recornended i n  very s t e e p  terrain" or when high s t a t i o n  
accuracy i s  d e s i r e d  on d e t a i l  surveys.  

E i t h e r  o p e r a t o r  may lead along a f l agged  t r a v e r s e .  Both o p e r a t o r s  
switch on t h e i r  equipment when on s t a t i o n .  The a p p r o p r i a t e  
s e p a r a t i o n  s e t t i n g  m y  be p r e s e l e c t e d  on t h e  receiver. The 
R E F E R E K E  aeter nus t  be wi th in  th2 long green arc. SEPXX4TION and. 
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MULTIPLIER c o n t r o l s  are used as coarse and f i n e  g a i n  c o n t r o l s  
r e s p e c t i v e l y  t o  a c h i e v e  t h i s .  To i n c r e a s e  t h e  meter r e a d i n g ,  
i n c r e a s e  SEPARATION and/or  NLTIPLIER set t ings and v i c e  .versa .  
When t h e  s i g n a l  s t r e n g t h  c o n d i t i o n  is  m e t ,  r a t i o  r e a d i n g s  are 
t a k e n  i n  t h e  same nanner as d e s c r i b e d  i n  p a r a g r a p h  4 . 1 .  

4.3 Opera tor  I n t e r c o m m n i c a t i o n  

One of t h e  c h a r a c t e r i s t i c s  of t h e  GENIE sys tem i s  t h e  lack of a n  
i n t z r c o n n e c t i n g  caSle  between t r a n s m i t t e r  and r e c e i v e r .  Comuni-  
c a t i o n  b e t q e e n  o p e r a t o r s  is  t h e r e f o r e  e i t h e r  by v o i c e  a t  separa-  
t i o n s  of up t o  100 metres o r  r a d i o  l i n k  over  l a r g e r  d i s t a n c e s  o r  
i n  dense  bush. A r e l a t i v e l y  low power t r a n s c e i v e r  s e t  w i l l  be  
a d e q u a t e  i n  most cases ,  V e r y  h i g h  f r e q u e n c y  (VHF)  FM sets are 
p r e f e r a b l e  because of t h e i r  s h o r t  a n t e n n a  leng.th and t h e r e f o r e  
more convenient  handl ing.  The r e c e i v e r  o p e r a t o r  should r e f r a i n  
f rom t r a n s m i t t i n g  w i t h  h i s  s e t  while t a k i n g  m a s u r e m e n t s  t o  avoid  
p o s s i b l e  i n t e r f e r e n c e  with t h e  GENIE receiver. 

l a e n  u s i n g  t r a n s c e i v e r  sets, c%eck w i t h  your  l o c a l  Communications 
A u t h o r i t y  i n  regard  t o  l i c e n c i n g  r e q u i r e m e n t s .  

4.4 Sources of Error 

Two s o u r c e s  of e r r o r ,  both r c l a t e d  t o  c o i l  g e o n e t r y ,  may a f f e c t  
t h e  performance of t h e  GENIE system. T r a n s m i t t e r  and r e c e i v e r  
c o i l  axes are assumed t o  be v e r t i c a l .  

One e r r o r ,  a f f e c t i n g  t h e  a c c u r a c y  of a u t o m a t i c  d i s t a n c e  m a s u r e -  
ment o n l y ,  is due t o  e l e v a t i o n  d i f f e r e n c e s  b e t v e e n  t r a n s m i t t e r  and 
r e c e i v e r .  C o r r e c t i o n  of t h i s  e r r o r ,  as d i s c u s s e d  ea r l i e r ,  is pos- 

' s i b l e  by c h a i n i n g  or f l a g s i n g  of t h e  l i n e .  

The second e r r o r  a f f e c t s  t h e  r a t i o  r e a d i n g  and i s  due t o  t r a n s -  
m i t t e r  c o i l  geometry. Two p h y s i c a l l y  s e p a r a t e  c o i l s  are used t o  
t r a n s m i t  each frequency of a g i v e n  p a i r .  R a t i o  accuracy i n  t h e  
r e c e i v e r  i s  maintained as long as b o t h  t r a n s m i t t i n g  c o i l s  remain 
e q u i d i s t a n t  f r o n  t h e  r e c e i v i n g  co i l .  The t r a n s m i t t e r  o p e r a t o r  
s h o u l d  t h e r e f o r e  p o s i t t o n  h i m e l f  s u c h  t h a t  h e  f a c e s  i n  e i t h e r  
d i r e c t i o n  of t h e  survey l i n e .  The e q u i d i s t a n c e  c r i t e r i o n  i s  t h e n  
s a t i s f i e d .  Small  d e p a r t u r e s  from t h i s  p o s i t i o n  become i n s i g n i E i -  
c a n t  as t r a n s m i t t e r - r e c z i v e r  s e p a r a t i o a  i n c r e a s e s .  The t a b l e  
below g i v e s  t h e  r a t i o  e r r o r  as a f u n c t i o n  of s e p a r a t i o n  and angu- 
l a r  d e p a r t u r e  from t h e  i d e a l  t r a n s m i t t e r  p o s i t i o n .  The e r r o r  may 
be p o s i t i v e  o r  n e g a t i v e  depending on  t h e  d i r e c t i o n  along t h e  l i n e  
i n  which t h e  o p e r a t o r  f a c e s  and i n  which d i r e c t i o n  he t u r n s .  



Genie Portable EM System 
Model SE-88 

2 ,  . TECHNICAL DESCRIPTION 

.Transmf ttef 

Transmi t  r i n g  E l e a e n t  I ron -co red  coi l  f o r  each fre- 
quency 

T r a n s m i t t i n g  Frequency P a i r s  F i v e  p a i r s .  
112.5 Hz r e f e r e n c e  with one of 
337.5, 1012.5 o r  3037.5 Hz; 'or 
337.5 Hz r e f e r e n c e  with one of 
1012.5 o r  3037.5 Hz. 

T r a n s m i t t i n g  Noaents  150 Am a t  112.5 Hz, 100 As a t  
337.5 Hz, 50 Am a t  1012.5 Hz, 25  
Am a t  3037.5 Hz. 

R e l a t i v e  Amplitude S t a b i l i t y  Better t h a n  0.1% 

Power s u p p i y  

Power Supply Endurance 

O p e r a t i n g  Tempzrature  Rangc 

S t o r a g e  T e a p e r a t u r e  

T o t a l  Weight w i t h  Batteries 

Dimensions 

R e c e i v e r  

Recharge a b l e  N ickel-Cadaium 
ba t t e r i e s ;  2 options a v a i l a b l e ,  
Normal and Heavy Duty. 

Normal du ty  pack: 3 h o u r s  con- 
t i n u o u s  a t  20°C. 
Heavy d u t y  pack: 5 h o u r s  con- 
t i n u o u s  a t  20°C. 

-30°C t o  +50"C 

-40°C t o  50°C 

Normal d u t y  c o n f i g u r a t i o n :  1 4  kg 
Heavy d u t y  c o n f i g u r a t i o n :  16 k g  

He igh t :  800 mm; V i d t h :  380 am; 
Depth: 180 m 

Iron-co red  c o i l  Xe ce i v 1 n g E l e  me n t 

Xece iv ing  Frequzncy Pa i rs  Same as t r a n s m i t t e r  

T rans rn i t t e r -Recz iv2 r  S e p a r a t i o n  Primary selector :  6.26 m, 12.5 
in, 25  m,  50 m, 100 m, 200 m p l * l s  
M u l t i p l i e r :  x 1, x 1.25, x 1 . 5 ,  
x 1.75 



Maximum Trans  m i  t t e rRsce  i v e r  
S e p a r a t i o n  

S i g n a l  Averaging Time 

Power Line  F i l t e r i n g  

R e s o l u t i o n  of R a t i o  D i s p l a y  

Power SupTly 

Power Supply Endurance 

Opera t ing  Tempera ture  Range 

T o t a l  Weight 

Console Dimens ions  

C o i l  Dimensions 

B a t t e r y  Charger  

Power Requirements  

Charging T i m e  

Weight 

Dinens ions 

200 m under  ms t  c o n d i t i o n s .  
G r e a t e r  s e p a r a t i o n s  may be poss i -  
ble depending on a t m o s p h e r i c  and 
power l i n e  n o i s e .  

I n t e r n a l l y  s w i t c h  selectable  at 
60 o r  50  Hz and 3 r d  hamonic. 

Swi tch  selectable a t  2 ,  4, 8 or 
16 seconds.  

0.1% 

R e c h a r g e a b l e  Nickel-Cadmium 
b a t t e r i e s  

20 h o u r s  c o n t i n u o u s  a t  20°C 

-30°C to +50"C 

Length:  280 mm; Height :  230 mm; 
Depth: 150 ms 

Length: 500 min; .Diameter: 4 5  mm 

115 V or 230 V, 50 Hz or 60 Hz, 
50 VA 

7 h o u r s  € o r  c o m p l e t e l y  d i s c h a r g e d  
b a t  t e r  ies ,  s u b s e q u e n t  automat  i c  
t r i c k l e  c h a r g i n g .  T r a n s m i t t e r  
and r e c e i v e r  b a t t e r i e s  can b e  
charged s i ! r ~ u l t a n e o u s l y .  

4.5 kg 4 

Length: 290 mm; Height :  150 rum; 
Depth: 130 rn 
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APPENDIX 4 

EM-122 PROTON MAGNETOMETER 
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GM-122 PROTON MAGNETOMETER 

F i e l d  P r o c e d u r e  

M a g n e t i c  f i e l d  m e a s u r e m e n t s  were made u s i n g  a B a r r i n g e r  
GM-122 t o t a l  f i e l d  p r o t o n  p r e c e s s i o n  m a g n e t o m e t e r .  V a r i a t i o n s  
i n  t h e  e a r t h ' s  m a q n e t i c  were m o n i t o r e d  b y  m e a s u r i n g  t h e  
v a r i a t i o n  i n  t h e  f i e l d  a t  a s e r i e s  o f  b a s e  s t a t i o n s  e s t a b l i s h e d  
t h r o u g h o u t  t h e  t h r e e  g r i d s .  The o b s e r v e d  c h a n g e s  were t h e n  
removed f r o m  t h e  f i e l d  d a t a .  

M a g n e t i c  r e a d i n g s  were t a k e n  a t  2 5  m i n t e r v a l s  a l o n g  a l l  
s u r v e y  l i n e s .  

P r i n c i p l e  o f  O p e r a t i o n  

I f  a p r o t o n  r i c h  f l u i d  s u c h  as  k e r o s e n e ,  j e t  f u e l ,  h e p t a n e ,  
e t c .  is p l a c e d  i n t o  a magmetic f i e l d ,  t h e  p r o t o n s  w i l l  a l i g n  
a l o n g  t h e  m a g n e t i c  f i e l d  v e c t o r .  The m a g n e t i c  f i e l d  is i n d u c e d  
i n  t h e  s e n s o r  upon d e p r e s s i n g  t h e  p u s h b u t t o n .  Then t h i s  f i e l d  
is s u d d e n l y  removed.  P r o t o n s  w h i c h  b e h a v e  as  e l e m e n t a r y  
g y r o s c o p e s  w i l l  s t a r t  p r e c e s s i n g  a r o u n d  t h e  r e m a i n i n g  m a g n e t i c  
f i e l d  - t h a t  of  t h e  e a r t h .  The p r e c e s s i o n  f r e q u e n c y  is d i r e c t l y  
p r o p o r t i o n a l  t o  t h e  m a g n e t i c  f i e l d  o f  t h e  e a r t h .  T h e  
m a g n e t o m e t e r  c o u n t s  t h i s  f r e q u e n c y ,  d i v i d e s  i t  b y  t h e  
a p p r o p r i a t e  c o n s t a n t  t o  o b t a i n  a r e a d i n g  i n  gammas (1g = 1 0  
gauss)  a n d  d i s p l a y s  t h e  r e a d i n q  i n  t h e  f o r m  o f  a 5 d i g i t  number .  

-5 



Section 1 

SPECIFICATIONS CM-122 PROTON MAGNETOMETER 

Range: 

Accuracy: 

Sensitivity: 

Gradient  Tolerance: 

Power: 

Power Consumption: 

Polarizing Power: 

Number of Readings 
with 1 Bat tery Set: 

Frequeny of Readings: 

Controls: 

ou tput :  

Indicators: 

20,000 to 99,999 in 12 ranges 

- + 17 through operating temperature  range. 

l Y  

600 y / f t .  

12 "D" cel ls  

50 Joules (Wsec) per reading. 

0.8 A @ 13.5 V for  1.5 sec. (3 second cycle). 
0.8 A @ 13.5 V for 3 sec. (6 second cycle). 

2,000 - 10,000 depending on type of ba t te r ies  

1 every 3 seconds. 
1 every 6 seconds. 

Pushbutton switch - Slide switch for  3 and 6 sec. loca ted  
on P/C Board. 

5 digit incandescent fi lament readout. 

LED point. 
Lock Indicator - last three  digits of t h e  display blanked 
off when phaselock not achieved. 
Segment Function Indicator - all  segments  l ight  up  to  
permit  visual inspection of the  display function. 
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GEONICS EM-16 VLF-EM INSTRUMENT 

F i e l d  P r o c e d u r e  

The VLF-EM s u r v e y  w a s  e x e c u t e d  u s i n g  a n  EM-16 VLF r e c e i v e r  

m a n u f a c t u r e d  by G e o n i c s  L t d .  o f  M i s s i s s a u g a ,  O n t a r i o .  

Measuremen t s  of I n - P h a s e  and  Q u a d r a t u r e  componen t s  of EM 

f i e l d  were r e c o r d e d  e v e r y  25 meters a l o n g  g r i d  l i n e s ,  

b a s e l i n e  a n d  t i e l i n e .  The r e c e i v e r  w a s  t u n e d  t o  t h e  U . S .  

m i l i t a r y  t r a n s m i t t e r  s i t u a t e d  i n  H a w a i i ,  U . S . A .  a n d  

b r o a d c a s t i n g  a t  2 3 . 4  kHz w h i l e  s u r v e y i n g  a l o n g  t h e  g r i d  

l i n e s .  The o p e r a t o r  f a c e d  n o r t h  f o r  a l l  m e a s u r e m e n t s .  



1 

EM 16 SPECIFICATIONS 

Measured Quantity 

Sensitivity 

Resolution 

o u t p u t  

Operat ing Frequency 

Operator  Controls 

Power Supply 

Dimensions 

Weight 

Inphase and quad-phase components of ver t ical  maqnet ic  
field as a percentage of horizontal primary fie!d be. ,  
tangent of t h e  t i l t  angle and ellipticity). 

Inphase: 21 50% 

Quad-phase: 240% 

Nulling by audio tone. Inphase indication from 
mechanical inclinometer and quad-phase from a graduated 
dial. 

15 - 25 kHz VLF Radio Band. Station selection done by 
means of plug-in units. 

ON/OFF switch, ba t te ry  test push button, s ta t ion selector  
switch, audio volume control, quadrature  dial, 
inclinometer. 

6 disposable 'AA' cells. 

42 x 14 x 9 cm. 

Instrument: 1.6 kg 
Shipping: 5.5 kg. 
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Quartz feldspar porphyry f low;  l ight apple green. 
weakly serici t ized fe/sic f/ows , quartz eyes may 
exceed 0.5 cm and typica//y occupy 5'/0 % rock 
volume; frequent f/ow banding. Dacitic to  rhyodocitic 
composition. 
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16,403 x Traverse s tat ion 

/-*, 
. .  ... . Outcrop 
. .  Felsic fragments ellongate I x  4 cm pale weatbering, 

ova/ fragments; feldspar green pa/e cream and 
/igh t ly s er ic i t  ize d. 

Somarkand Resources Ltd 
&d/Jlcl f a u l t  L imestone; grey to  buf f  medium grained limestone,' 

generally narrow ( lO ' t5  m wide) occurring as 
intervolconic sediments, or as par t  o f  a slightly 
th icker ( /Sm?)  clastic section. 

GEOLOGY Creek 

GEN€SIS PROPERTY B u f f  t o  red soi/ and 
rock co/our onoma/y 

- :*---v yy Argi l l i fe, '  f ine grained black c/astics 

South Group Granodiorite; massive homogeneous medium grained 
and infoliated 

KAMLOOPS MINING DIVISION 
Mafic dyke; sma// mof ic  dykes discordant t o  a/ /  
l i tholo pie s NT": 921//4 I 0 0  0 I 0 0  200 3 0 0 m  
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