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ANTONY RESOURCES LTD, 

LOGAN MINERAL CLAIMS 
Vancouver Island 

1. INTRODUCTION 

The Vancouver based private company, Antony Resources 

Ltd., contracted NVC Engineering Ltd. to perform a grass root 

exploration program to evaluate the property potential. This 

Report is based on results of the program as well as on the 

published data on the general area. 

The program consisting of geological, geochemical soil 

and geophysical magnetic and VLF-Electromagnetic surveys as well 

as extensive rock sampling was managedin the field by D. Cukor, 

geologist under the overall supervision of V. Cukor, P. Eng. 

A total of over $80,000 was spent on these surveys. 

All rock and soil samples were submitted for assays 
I 

to General Testing Laboratories of Vancouver. 
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2. REVIEW 

2.1 SUMMARY and CONCLUSIONS 

The property consists of 3 contiguous Logan claims, 

comprising 40 units. Extensive exploration was carried 

out on the neighbouring properties, but no evidence of 

past exploration was found on the ground during the 1987 

program. Part of the claims are underlain by the Sicker 

Volcanics, which host significant gold-silver base metal 

deposits, some of which were past producers elsewhere 

within the same volcanic belt. On the Logan Claims within 

this unit, samples containing gold values were collected; 

the best assay ran . 372  oz/t gold and .25 oz/t silver. 

Gold bearing rock outcrops were found to be associated with 

extensive gold geochemical soil anomalies and zones of 

intensive fracturing, shearing and alterations. These 

zones are of such size that they could easily contain 

economically important bodies, covered by extensive but 

mostly shallow overburden cover. Such areas should be 

considered valuable exploration targets and further work 

on them is fully warranted. 

2.2 RECOMMENDATIONS 

Further work on the Logan Property should consist of 

at least two stages. During the first stage all areas 

with gold bearing outcrops should be trenched, mapped in 
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2.3 COST ESTIMATE (Cont'd) 

Staqe 2 (Contingent on results of Stage 1) 

Diamond drilling, 2,000 ft. @ $30/ft. $ 60,000 
Bulldozer support 10,000 
Geological supervision, logging, sampling 10,000 
Room, board, transportation 7,500 
Assays 3,000 
Data correlation, report 10,000 

Stage 2 Subtotal $100,500 



3. PROPERTY 

3.1 LOCATION 

The Logan Claims are located in the southern part of 

Vancouver Island, about 25 kilometres southeast of Port 

Alberni. They are in the Victoria Mining Division on NTS 

maps 92 F - 2 E and 92 C - 15 E. The property is centered 

at approximate north latitude 49" 00' and west longitude 

124" 35'. 

The largest part of the claims is located over the 

area covered by the MacMillan Bloedel Tree Farm and the 

performance bond had to be posted with the company prior 

to commencement of work. 

Property location and claims are shown on Figures 1 

and 2. 

3.2 ACCESS 

The Logan Property is readily accessible by roads. 

The northern and western portion of the claims can be 

reached from Port Alberni along Alberni Inlet and along 

Franklin Museum Creek. The eastern part of the property 

is easily reached from the lumber camp on Nitinat Lake by 

a good quality gravel road following Nitinat River. 

A network of unused logging roads provide access to 

various parts of the claims. 
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3.3 CLAIMS 

Three contiguous mineral claims comprise the property. 

Claim names and corresponding record data are as follows: 

Claim Name No. Units Record No. Recording Date 

Logan 18 1814 January 16, 1987 
Logan I 10 1840 March 4, 1987 
Logan II 12 - 1841 March 4, 1987 

Total Units - 40 - 

The claims were located on the modified grid system 

by Ruza Resources Ltd., from whom 100% interest was acquired 

by Antony Resources Ltd. The property is shown on Claim Map, 

Figure 3. 

3.4  TOPOGRAPHY and CLIMATE 

The property lies within the insular mountain belt 

of British Columbia, between elevations of 100 and 1,300 

metres above sea level, for the total topographical relief 

of about 1,200 metres. The lowest elevations are at the 

eastern end of the property at the Nitinat River valley, 

and the highest are along the western claim border where 

Logan Peak lies just off the claims. Two northeast creeks, 

Rift Creek and the other unnamed tributary of Nitinat 

River, both running in a northwesterly direction, carved 

I into the property's topography, forming steep canyons. 

The climate of the property area is typical for the 

1 West Coast region. It is characterized with mild winters 

I 







4 .  GEOLOGY 

I 4 . 1  GENERAL GEOLOGY 

The Logan Claims lie at the edge of the recent 

I geological mapping on Vancouver Island (BCDM - 1987/2). 
The map produced by Fyles (1955) covers most of the 

I property area (see Figure 4). This map shows geological 

units striking northwest/southeast. The oldest are 

volcanics of the Permian Sicker Group, which are overlain 

by the Triassic Franklin Creek volcanics and tuffaceous 

rocks both of the Vancouver Group. In the northwest 

corner of Che claims, Jurassic intrusives of Saanich 

granodiorites appear. 

Two fault zones appear within the property area, 

one following Rift Creek Valley. This is interpreted as 

a regional trust by J. Fyles, with a wide area of fracturing, 

I brecciation and shearing. 

I 4 . 2  LOCAL GEOLOGY 

Geological work on the property consisted of examinations 

of the rock outcrops, examination of alterations and rock 

sampling. Most of this work was concentrated on the Logan 

I1 Claim which is underlain mainly by Sicker Volcanics. 

Numerous outcrops in this area showed intensive 

shearing, brecciation and fracturing. Most prominent type 

alterations included silicification, epidotization and I 
I 
I 

I 
I 

I 

I 

I I 
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4.3 MINERAL SHOWINGS (Cont'd) 

samples returned excellent values. The following table 

summarizes sampling on the property: 

Sample No. Claim Description Oz/t Au. Oz/t Aq. 

951 Logan 2 Random chip contact .008 .15 
952 Logan 2 Writized volcanic - chip .016 .16 
953 Logan 2 Several pieces of rusty 

volcanic .006 .20 
954 Logan 2 Chip - 8" pyritized quartz 

vein .006 .05 
955 Logan 2 Chip - sheared, silicified 

rusty volcanic .012 .08 
956 Logan 2 Random - select silicified 

volcanic .004 .10 
957 Logan 2 Select - silicified volcanic 

and quartz .lo2 .18 
958 Logan 2 Select, float from small 

stream .114 .15 
959 Logan 2 6" quartz vein and silici- 

fied walls .372 .25 
960 Logan 2 Zone of quartz carbonate 

stockwork, pyritized .280 .30 
961 Logan 2 Select sample of silicified, 

pyritized volcanic .276 .29 
962 Logan 2 Select quartz stockwork and 

narrow veins .352 .32 
963 -an Select pyritized, silicious 

volcanic .016 .10 
964 '%Jan 5" wide quartz vein, chip .008 .20 

For location of samples see Figure 5. 

Samples 951 - 962 were all taken from the Logan 2 

Claim, from the silicified and pyritized outcrops of 

Sicker Volcanics. In addition, the samples 957, 960, 

961 and 962, all showing good gold values, are also 

within the outline of geochemical gold anomalies. The 

follow-up work of trenching, detailed geological mapping 

I engineering ltd. 
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4.3 MINERAL SHOWINGS (Cont'd) 

I and sampling is well warranted in these areas. 

Although the samples with highest gold values show 

better silver content as well, from the limited number 

of samples taken so far it does not appear that there is 

a constant silver to gold ratio. 

To date no samples have been assayed for platinum. 

Some soil samples assayed anomalous values in nickel, 

which should indicate the possible presence of an ultra- 

mafic intrusive, and therefore possibly a platinum content. 

During the surveys no outcrops of ultrabasic rocks were 

encountered, but very high magnetic readings at the northern 

end of the Logan 2 Claim should suggest the presence of 

such a body under the overburden cover. Any rock outcrops 

found in this area should be carefully examined. 

engineering ltd. 
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5, GEOCHEMICAL SOIL SURVEY 

In preparation for the survey extensive linecutting 

was performed. The broken topography, layout of the claims 

and complicated access to some parts of the property made the 

layout of the grid difficult. Subsequently, the grid was cut 

from four different baselines. The western part of the property 

has a very rugged topography, and this portion of the property 

was left unsurveyed. 

5.1 FIELD METHOD / 4 / Z $  CM ~ ' % h  
A total of 687 soil samples were taken along 100 metre 

spaced lines and at 50 metre intervals. Soil samples were 

taken from shallow holes dug by mattock, preferably from 

the B horizon. On a few locations there was poor soil 

development and the corresponding samples comprise of any 

fine material as was found. 

Samples were packed in the kraft soil envelopes and 

partially dried in the field. All samples were then 

shipped to General Testing Laboratories in Vancouver to 

be assayed for gold, silver, copper and nickel. 

5.2 LABORATORY PROCEDURE 

All samples were oven dried and screened to -200 

mesh. Different assaying procedures were then followed 

for gold and for the other elements. 

P engineering ltd. 









5.4 DIBCUSSION OF RESULTS (Cont'd) 



I 6. GEOPHYSICAL VLF-EM SURVEY 

6.1 FIELD METHOD 

The grid used for the geochemical surveys and the 

magnetometer was also used for the VLF-EM Survey. The 

instrument used was a Scintrex IGS-2, measuring both 

ground VLF-EM and ground magnetics. The VLF-EM readings 

comprise of measurements of the horizontal field strength 

and of the amplitudes of the vertical in-phase and quadra- 

ture (out-of-phase) components. For a more detailed 

description of the instrument, see Appendix A. 

Readings in the field were taken along the cut lines 

with 100 metres spacing at 50 metre stations. 

The instrument was programmed to receive two stations: 

Seattle, Washington, 24.8 KHz and L,ualualei, Hawaii, 23.4 

KHz. 

6.2 DATA PRESENTATION 

Profiles were generated in the field for both stations 

Seattle and Hawaii, however since the structures responded 

to Hawaii and not to Seattle, only the Hawaii data is 

presented as a plan (see Figure 10). The values for the 

in-phase component and quadrature were plotted as profiles 

along the lines. These were then interpreted and the 

cross-overs and reverse cross-overs were drawn. 



6, GEOPHYSICAL VLF-EM SURVEY 

fi 
6.3 DISCUSSION OF RESULTS 

I The VLF-EM data shows two semi-parallel cross-overs 

on the Logan property. The trend of these anomalies para- 

llels the geological structure, the ground magnetic trends 



7. GEOPHYSICAL GROUND MAGNETIC SURVEY 

7.1 FIELD METHOD 

The grid used for the geochemical survey and VLF-EM 

survey was also used for magnetometer survey. The same 

instrument, described under "VLF-EM Survey" (see Appendix A) 

was also used to take readings of the total magnetic field. 

Along the cut and flagged grid lines, with 100 metre 

spacing, readings were taken at 50 metre intervals. For 

diurnal corrections abase station was used, with continuous 

readings taken at two second periods. - 

7.2 DATA P ~ E s F " ' " ~ ~ ~ ~ ~ ~  ------ ILI A n *  LULI 

All readings were corrected and from the total magnetic 

field a value of 57,000 gammas was deducted. Such obtained 

relative values were then plotted on the Grid Map appended 

as Magnetic Survey Plan, Figure 10 in the pocket at the end 

of the Report. For better evaluation of results, the map 

was contoured. 

7.3 DISCUSSION OF RESULTS 

Two distinct media are obviously present on the Logan 

Claims. At the north limit of the Logan 2 Claim there is 

an area with distinctively higher magnetic susceptibility 

than over the majority of the claims. The relative values 

A in that area jump sharply from 200 - 300 gammas to over 



7.3 DISCUSSION OF RESULTS (Cont'd) 

cause of those high values are possible underlying basic 

intrusive rocks. Since the adjoining property to the north 

was explored for platinum, it is possible that the same 

I ultrabasic intrusive extends to the northern part of the 

Logan 2 Claim. 

The rest of the property shows a moderately low 

magnetic relief (a total of about 350 gammas). Contours 

in these areas follow the northwest/southeast trend, with 

a distinct low anomaly following the Rift Creek fault, with 

relative highs flanking both, then northeast and southwest 

sides. Geochemical nickel, copper and to some extent gold 

anomalies coincide fairly closely to those magnetic highs. 

Although not directly associated with the potentially 

economic mineralization of the property, the distribution 

and trends of the magnetic high and low anomalies will be 

of great assistance to better understand and explain geo- 

logical structure on the property and thus assist in further 

exploration. 
/ 

~ e s ~ e p p  

t* r 

,' 
D. d;u'kor, Geologis 

V. Cuk 
November 1987 NVC ENGINEERING 1, . h i / -  LTD. 
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CERTIFICATE 

I I, DAMIR CUKOR, of 976 East 26th Avenue, Vancouver, 

I British Columbia, DO HEREBY CERTIFY that: 

1. I graduated from the University of British Columbia 
in 1984 as a Bachelor of Science in Geology; 

2. Since 1983 I have been employed as a geologist with 
NVC Engineering Ltd.; 

3. I have workedin the field of exploration geology 
and geophysics for 11 seasons and have held ~ositions 
of responsibility since 1982; 

4. I performed and/or executed work as documented in 
this Report. 

/' & 
Cukor , 

November, 1987 NVC ENGINEERING LTD. 
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CERTIFICATE 

i 

I, VLADIMIR CUKOR, of 304 - 1720 Barclay Street in 
I 
I the City of Vancouver, Province of British Columbia, DO HEREBY 

CERTIFY that: 

1. I am a Consulting Geological Engineer with NVC 
ENGINEERING LTD. and with business address as 
above ; 

2. I graduated from the University of Zagreb, 
Yugoslavia in 1963 as a Graduated Geological 
Engineer ; 

3. I am a Registered Professional Engineer in the 
Geological Section of the Association of 
Professional Engineers in the Province of 
British Columbia; 

4. I have practiced my profession as a Geological 
Engineer for the past twenty-four years in Europe, 
and North America inengineering geology, hydro- 
geology and exploration for base metals and 
precious metals; 

5. I have personally examined the property described 
in this Report and I have reviewed information on 
the general area available to me; 

6. I have no interest, direct or indirect, in ANTONY 
RESOURCES LTD., nor do I expect to receive or acquire 
any. 

7 .  I hereby  cu l lsent  ta t h c  u s e  of this report 
f o ~  t11r C O I L I ~ ~ K L ~  P ~ - c s s p e c t ~ s .  

v.v 
V. Cukor, P. Eng. 

November 1987 NVC ENGINEERING LTD. 
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'IlfIE IGS-2 SYSTEM 

1.0 INTRODUCTION 

1 The IGS-2 I n t e g r a t e d  Geophysical  System i s  a  p o r t a b l e  
microprocessor-based ins t rument  which a l l o w s  more t h a n  one type of 
s u r v e y  measurement t o  be performed by a s i n g l e  o p e r a t o r  d u r i n g  a 
survey .  

The IGS-2 i s  a modular system which can  e a s i l y  be c o n f i g u r e d  t o  
s u i t  d i f f e r e n t  and changing s u r v e y  r e q u i r e m e n t s .  Reconf igur ing  
t h e  sys tem is  e a s y  and o f f e r s  b o t h  o p e r a t i o n a l  f l e x i b i l i t y  and 
minimal redundancy w i t h  a  minimum number of s p a r e  c o n s o l e s  a n d / o r  

e modules. 

When c o n f i g u r e d  w i t h  any of t h e  a v a i l a b l e  s e n s o r  o p t i o n s ,  t h e  
IGS-2 System C o n t r o l  Console becomes a  method-spec i f i c  i n s t r u m e n t  
a c c o r d i n g  t o  t h e  s e n s o r  o p t i o n ( s )  u t i l i z e d .  I n  a d d i t i o n ,  t h e  
IGS-2 Console i s  a n  e l e c t r o n i c  notebook i n t o  which g e o p h y s i c a l ,  

E 
g e o l o g i c a l  o r  o t h e r  d a t a  may be manual ly  e n t e r e d  and d i g i t a l l y  
s t o r e d .  

Data is  s t o r e d  i n  t h e  IGS-2 i n  a n  expandab le ,  s o l i d  s t a t e  memory 
and c a n  be o u t p u t  i n  t h e  f i e l d  by c o n n e c t i n g  t h e  i n s t r u m e n t  t o  a 
p r i n t e r ,  t a p e  r e c o r d e r ,  modem o r  microcomputer.  

The 32 c h a r a c t e r  d i g i t a l  d i s p l a y  u s e s  f u l l  words i n  most c a s e s ,  
e n s u r i n g  c l e a r  communication. Both p r e s e n t  and p r e v i o u s  d a t a  a r e  
d i s p l a y e d  s i m u l t a n e o u s l y  , a l l o w i n g  compar isons  t o  be made a t  a 
g l a n c e  d u r i n g  a  su rvey .  

The IGS-2 r e c o r d s  header  i n f o r m a t i o n ,  d a t a  v a l u e s ,  s t a t i o n  number, 
l i n e  number, g r i d  number and t h e  time of e a c h  o b s e r v a t i o n  i n  i ts  - 
i n t e r n a l  memory. Data are f i r s t  s o r t e d  by g r i d  number, t h e n  i n  
o r d e r  of i n c r e a s i n g  l i n e  number and,  w i t h i n  e a c h  l i n e ,  by 
i n c r e a s i n g  s t a t i o n  number. I n  t h i s  way, t h e  d a t a  are o r g a n i z e d  
l o g i c a l l y  r e g a r d l e s s  of t h e  sequence  i n  which t h e y  were t a k e n .  
A n c i l l a r y  d a t a  can a l s o  be manual ly  e n t e r e d  and recorded  a t  a 
g i v e n  s t a t i o n ,  a l o n g  wi th  t h e  s u r v e y  pa ramete r s .  

\ 

The IGS-2 may appear  complex because  of t h e  new mic roprocessor -  
based t echno logy  employed i n  i t s  d e s i g n .  However, i t  does  no t  1 
perform any  o p e r a t i o n  t h a t  i s ,  i n  p r i n c i p l e ,  u n f a m i l i a r  t o  a n  I 

e x p e r i e n c e d  o p e r a t o r .  Only t h e  p rocedures  have changed. For 
i n s t a n c e ,  d a t a  can now be recorded  i n  t h e  memory of t h e  IGS-2 by a  1 

t 
, 
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1.0 INTRODUCTION 

1.1 General  O u t l i n e  

Th is  s e c t i o n  of t h e  manual d e s c r i b e s  i n  d e t a i l  t h e  p r o t o n  
magnetometer method. 

A t h e o r e t i c a l  e x p l a n a t i o n  of t h e  magnet ic  method i s  g i v e n  f i r s t .  
Then t h e  t a b l e  MAG SETUP MENUS i s  p r e s e n t e d  f o r  r e f e r e n c e .  A f t e r  
t h i s ,  t h e  fo l lowing  t o p i c s  are d e a l t  w i t h  i n  d e t a i l  : 

1 ) me tho d  enab l ing  p rocedures  , 
2)  measuring procedures ,  
3) warning messages, 
4 )  equipment s e t u p  p r o c e d u r e s ,  
5) t r o u b l e s h o o t i n g  in format ion ,  
6) s p e c i f i c a t i o n s  and 
7) p a r t s  l ist .  

E 1 . 2  The Magnetic Method 

The magnet ic  method c o n s i s t s  o f  measur ing t h e  magnet ic  f i e l d  o f  
t h e  e a r t h  as in f luenced  by rock  f o r m a t i o n s  having d i f f e r e n t  
magnet ic  p r o p e r t i e s  and c o n f i g u r a t i o n s .  The measured f i e l d  is  t h e  
v e c t o r  sum of induced and remanent magnet ic  e f f e c t s .  Thus, t h e r e  
a r e  t h r e e  f a c t o r s ,  exc lud ing  g e o m e t r i c a l  f a c t o r s ,  which d e t e r m i n e  
t h e  magnet ic  f i e l d .  These a r e  t h e  s t r e n g t h  of t h e  e a r t h ' s  magnet ic  
f i e l d ,  t h e  magnetic s u s c e p t i b i l i t i e s  o f  t h e  r o c k s  p r e s e n t  and 
t h e i r  remanent magnetism. 

The e a r t h ' s  magnetic f i e l d  i s  similar i n  form t o  t h a t  of a b a r  
magnet ' s .  The f l u x  l i n e s  of t h e  geomagnet ic  f i e l d  are v e r t i c a l  a t  
t h e  n o r t h  and s o u t h  magnetic p o l e s  where t h e  s t r e n g t h  is  approxi-  
m a t e l y  60,000 nT. I n  t h e  e q u a t o r i a l  r e g i o n ,  t h e  f i e l d  is  
h o r i z o n t a l  and i t s  s t r e n g t h  i s  approx imate ly  30,000 nT. 

The pr imary geomagnetic f i e l d  is ,  f o r  t h e  purposes  of normal 
m i n e r a l  e x p l o r a t i o n  s u r v e y s ,  c o n s t a n t  i n  s p a c e  and t i m e .  Magnetic 
f i e l d  measurements may, however, v a r y  c o n s i d e r a b l y  due t o  s h o r t  
term e x t e r n a l  magnetic i n f l u e n c e s .  The magnitude o f  t h e s e  v a r i a -  
t i o n s  i s  u n p r e d i c t a b l e .  In t h e  c a s e  of sudden magnet ic  s to rms ,  i t  

I 

may r e a c h  s e v e r a l  hundred gammas o v e r  a few minutes .  It may be i 

i 
1 
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neces sa ry ,  t h e r e f o r e ,  t o  take cont inuous read ings  of t he  geomag- 
n e t i c  f i e l d  wi th  a base s t a t i o n  magnetometer whi le  t h e  magnetic 
survey i s  being done. An a l t e r n a t i v e  f i e l d  procedure i s  t o  make 
p e r i o d i c  r epea t  measurements a t  convenient  t r a v e r s e  p o i n t s ,  
a l though t h i s  i s  a very u n r e l i a b l e  method during a c t i v e  magnetic 
s torms when i t  is important t o  have proper  r e f e r ence  da t a .  

The i n t e n s i t y  of magnet izat ion induced i n  rocks by t h e  geomagnetic 
f i e l d  F i s  g iven  by: 

I = kF 

where I i s  the  induced magnet izat ion 
k i s  t h e  volume magnetic s u s c e p t i b i l i t y  
F i s  the  s t r e n g t h  of t h e  geomagnetic f i e l d  

For most m a t e r i a l s ,  k i s  very much less than  1. I f  k i s  nega t ive ,  
t h e  body i s  s a i d  t o  be diamagnetic.  Examples a r e  q u a r t z ,  marble,  
g r a p h i t e  and rock s a l t .  If  k i s  a sma l l  p o s i t i v e  value,  t h e  body 
i s  s a i d  t o  be paramagnetic,  examples of which a r e  g n e i s s  
( k  = 0.002), pegmatite,  do lomi te  and s y e n i t e .  I f  k i s  a l a r g e  
p o s i t i v e  va lue ,  t h e  body is  s t r o n g l y  magnetic and i t  i s  s a i d  t o  be 
f  errornagnetic,  f o r  example, magnet i te  ( k  = 0.3), i l m e n i t e  and 

I p y r r h o t i t e .  

Y The s u s c e p t i b i l i t i e s  of rocks a r e  determined p r imar i l y  by t h e i r  
magnet i te  conten t  s i n c e  t h i s  minera l  i s  so  s t r o n g l y  magnetic and 
s o  widely d i s t r i b u t e d  i n  t h e  va r ious  rock  types.  (Of cons ide rab l e  
importance, a s  we l l ,  i s  the  p y r r h o t i t e  content . )  

The remanent magnet izat ion of rocks depends both on t h e i r  compos i- 
t i o n  and t h e i r  previous h i s t o r y .  Whereas t h e  induced magnetiza- 
t i o n  i s  nea r ly  always p a r a l l e l  t o  t h e  d i r e c t i o n  of t he  geomagnetic 
f i e l d ,  t h e  n a t u r a l  remanent magnet iza t ion  may bear  no r e l a t i o n  t o  
t h e  presen t  d i r e c t i o n  and i n t e n s i t y  of t h e  e a r t h ' s  f i e l d .  The 
remanent magnet izat ion is r e l a t e d  t o  t h e  d i r e c t i o n  of t h e  e a r t h ' s  
f i e l d  a t  t he  time the  rocks were l a s t  magnetized. Movement of t he  
body through f o l d i n g ,  e t c . ,  and t h e  chemical h i s t o r y  s i n c e  t h e  
p rev ious  magnet iza t ion  a r e  a d d i t i o n a l  f a c t o r s  which a f f e c t  t h e  
magnitude and d i r e c t i o n  of t h e  remanent magnetic vec tor .  

A 

1 Thus, t h e  r e s u l t a n t  magnet izat ion M of a rock is given by: 

I 
where Mn is  t h e  n a t u r a l  remanent magnet iza t ion ,  and F i s  a v e c t o r  

I 
which can be completely s p e c i f i e d  by i t s  h o r i z o n t a l  (H) and v e r t i -  
c a l  (2) components and by t h e  d e c l i n a t i o n  (D) from t r u e  nor th .  
S i m i l a r l y ,  M, i s  spec i f i ed  when i ts  magnitude and d i r e c t i o n  a r e  
known. Thus, cons iderab le  s i m p l i f i c a t i o n  r e s u l t s  i f  Mn = 0, 
whereupon M merely reduces t o  kF. In t h e  e a r l y  days  of magnetic 









v e r t i c a l  f i e l d ,  normalized by t h e  h o r i z o n t a l  f i e l d  measurement. 
In t h e  E l e c t r i c a l  F ie ld  mode, i t  measures t h e  h o r i z o n t a l  magnetic 
and e l e c t r i c a l  f i e l d s .  

C 
1.3 What t h e  IGS-2/VLF-4 Measures 

13 
D 

As i t s  primary measurement, t h e  IGS-2/VLF-4 employs two mutua l ly  
or thogonal  r ece ive  c o i l s  t o  determine t h r e e  parameters  of t h e  
VLF-magnetic f i e l d .  These a r e :  1) t h e  h o r i z o n t a l  ampli tude 
v e c t o r  i n  a  d i r e c t i o n  perpendicu la r  t o  a  l i n e  j o i n i n g  t h e  ope ra to r  
t o  t h e  s t a t i o n ;  2) the  amplitude of t h e  component of t h e  v e r t i c a l  
f i e l d  v e c t o r  which i s  i n  phase w i th  t h e  h o r i z o n t a l  v e c t o r ;  and 3) 
t h e  amplitude of the  component of t h e  v e r t i c a l  f i e l d  v e c t o r  which 
i s  90' ou t  of phase with t he  h o r i z o n t a l  vec to r .  These t h r e e  
parameters ,  f o r  t h e  g iven  VLF t r a n s m i t t e r ,  a r e  recorded s imul ta -  
neously.  Since t he  v e r t i c a l  components a r e  expressed a s  a  
percentage of t he  ho r i zon ta l  v e c t o r ,  they are a u t o m a t i c a l l y  
normalized f o r  any changes i n  t he  ampli tude of t h e  t r ansmi t t ed  
primary f i e l d  . 
The primary f i e l d  from a  VLF s t a t i o n  can i n  f a c t ,  vary cons i -  
derab ly .  Figure VLF:l i s  a  record ing  of t he  h o r i z o n t a l  f i e l d  
s t r e n g t h  from the  Annapolis VLF s t a t i o n  made i n  Toronto, Canada. 
For t h e  most p a r t ,  t he  f i e l d  f l u c t u a t e s  moderately du r ing  the  
course of t he  day due t o  changes i n  atmospheric cond i t i ons .  There 
a r e ,  however, more dramatic changes i nd i ca t ed  on t h e  record ing .  
Towards evening the re  i s  a  l a r g e  upwards swing i n  t h e  f i e l d  
s t r e n g t h ,  and a t  s e v e r a l  po in t s  during the  day, both p a r t i a l  and 
t o t a l  drops i n  the f i e l d  amplitude can be observed. In t h e  l i g h t  
of t he se  i r r e g u l a r i t i e s ,  the  h o r i z o n t a l  f i e l d  d a t a  should always 
be considered with r e s e r v a t i o n  a s  i t  is  d i f f i c u l t  t o  know whether 
changes a r e  caused by conductors  o r  by v a r i a t i o n s  i n  t h e  s t a t i o n ' s  
s i g n a l .  

If  t he  primary f i e l d  s t r e n g t h  i s  c o n s t a n t ,  changes i n  t h e  ampli- 
tude  of t h e  ho r i zon ta l  magnetic f i e l d  mainly r e f l e c t  v a r i a t i o n s  i n  
t h e  conduc t iv i t y  of the  ea r th .  Normally t h e r e  w i l l  be no v e r t i c a l  
magnetic f i e l d .  However, near  a  conductor ,  a  v e r t i c a l  f i e l d  w i l l  
be observed. The r e l a t i v e  ampli tudes of t h e  in-phase and quadra- 
t u r e  components may be used t o  i n t e r p r e t  t h e  conduc t iv i t y - s i ze  

P 
c h a r a c t e r i s t i c s  of t he  conductor.  

To permit measurement of t h e  VLF-electric f i e l d ,  a d i p o l e  
c o n s i s t i n g  of two c y l i n d r i c a l  e l e c t r o d e s  and 5 meters of wire i s  
used. When t h i s  d ipo l e  is  c o r r e c t l y  l a i d  o u t ,  t h e  IGS-2/VLF-4 
measures t he  in-phase and quadra ture  components of t h e  h o r i z o n t a l  
e l e c t r i c  f i e l d  i n  t he  d i r e c t i o n  of t h e  l i n e  j o i n i n g  t h e  o p e r a t o r  
and t h e  t r a n s m i t t e r  s t a t i o n .  The phase r e f e r ence  is  t h e  hori-  
zon ta l  magnetic f i e l d .  

VLF: 1 - 3 





The IGS-2/VLF-4 uses  t he  magnetic and e l e c t r i c  f i e l d  measurements 
t o  au toma t i ca l l y  c a l c u l a t e  t h e  apparent  r e s i s t i v i t y  of t h e  e a r t h  
a s  wel l  as t h e  phase angle  between t h e  magnetic and e lect r ic  f i e l d  
components. If  t h e  e a r t h  i s  uniform (no t  l a y e r e d )  w i th in  t h e  
depth  of t he  VLF measurement, t h e  phase angle  between t h e  hori-  
z o n t a l  magnetic and e l e c t r i c  VLF f i e l d s  w i l l  be  45 degrees .  A 
non-uniform e a r t h  w i l l  g ive  r i s e  t o  o t h e r  phase angles .  

The fo l lowing  formulae a r e  used f o r  r e s i s t i v i t y  and phase 
c a l c u l a t i o n s :  

where : 

= pe rmeab i l i t y  of t he  ground i n  Henr ies lmeter ,  a  cons t an t  

The r e s i s t i v i t y  c a l c u l a t i o n  has  a  range of 1 t o  100,000 ohm-meters 
with a  r e s o l u t i o n  of 1  ohm-meter. 

Phase Angle Calcu la t ion  
The phase angle  9 i s  expressed as :  

9 = a r c  t a n  E,(Q) 
% ( I )  

where : 

G(Q) = h o r i z o n t a l  quadra ture  VLF e l e c t r i c  f i e l d .  
%(I) = h o r i z o n t a l  in-phase VLF e l e c t r i c  f i e l d ,  phase r fe renced  t o  

t h e  ho r i zon ta l  magnetic f i e l d ,  Hy. 

The phase angle  c a l c u l a t i o n  has a  range o f  -180' t o  +180° wi th  a  
r e s o l u t i o n  of lo.  By d e f i n i t i o n  t h e  ang le  is  p o s i t i v e  when t h e  
e l e c t r i c a l  f i e l d  l e a d s  t he  magnetic f i e l d .  

. . 



SPECIFICATIONS 

9.1 Standard Console S p e c i f i c a t i o n s  

D i g i t a l  Display 32 c h a r a c t e r ,  2 l i n e  LCD 
d i s p l a y  

Eeyboard Input  14 keys f o r  e n t e r i n g  a l l  
commands, c o o r d i n a t e s ,  header 
and a n c i l l a r y  in format ion .  

Languages Engl i sh  p l u s  French is 
s t anda rd  . 

Standard Memory 1 6 K  RAM. More than  s u f f i c i e n t  
f o r  a day ' s  d a t a  i n  most 
a p p l i c a t i o n s .  

Clock Real t i m e  c lock  w i t h  day, 
month, yea r ,  hour ,  minute and 
second. One second reso lu-  
t i o n ,  f l  second s t a b i l i t y  over 
12 hours.  Needs keyboard 
i n i t i a l i z a t i o n  only  a f t e r  
b a t t e r y  replacement.  

Digital Data Output RS-232C s e r i a l  i n t e r f a c e  f o r  
d i g i t a l  p r i n t e r ,  modem, micro- 
computer o r  c a s s e t t e  t a p e  
r eco rde r .  Data o u t p u t s  i n  7 
b i t  ASCII, no p a r i t y  format. 
Baud r a t e  is  keyboard s e l ec -  
t a b l e  a t  110, 300, 600 and 
1200 baud. Car r iage  r e t u r n  
de l ay  i s  keyboard s e l e c t a b l e  
i n  increments  of one from 0 
through 999. Handshaking is  
done through X-ON/X-OFF 
pro tocol .  

Allows IGS-2 t o  a c t  a s  a 
master  f o r  o t h e r  instrumenta-  
t i o n .  

h a l o g  Output For a s t r i p  c h a r t  recorder .  0 
t o  999 mV f u l l  s c a l e  w i th  
keyboard s e l e c t a b l e  s e n s i t i v -  
i t i e s  of 10, 100 o r  1000 u n i t s  
f u l l  s c a l e .  

- --- . -- -- -- -- IGS: 9 - 1 



Console Dimensions 240 x 90 x 240 mm i nc ludes  
mounted b a t t e r y  pack. 

i 

Weights Console: 2.2 kg 
Console wi th  Non-rechargeable 
B a t t e r y  Pack; 3.2 kg. 
Console w i th  Rechargeable 
B a t t e r y  Pack: 3.6 kg. 

Operating Temperature Range -40°C t o  +50°C provided 
o p t i o n a l  Display Heater  i s  
used below -20°C. 

Power Requirements Can be powered by e x t e r n a l  1 2  
V DC o r  one of t h e  B a t t e r y  
Pack Options l i s t e d  below. 

9.2 Ba t t e ry  Pack Options 

B a t t e r y  Pack l i f e t i m e  depends on which B a t t e r y  Pack i s  s e l e c t e d ,  
s e n s o r ( s )  used, reading time and ambient temperature .  L i f e  
expectancy would be 1 t o  10, e i g h t  hour survey  days. 

kn-Rechargeable Battery Pack Inc ludes  b a t t e r y  ho lde r  and 10 
d i s p o s a b l e  ' C '  cel l  b a t t e r i e s  
f o r  i n s t a l l a t i o n  on console .  
Used i n  low s e n s i t i v i t y  t o t a l  
f i e l d  magnetometry o r  VLF i n  
tempera tures  above O°C. 
Weight i s  0.9 kg. 

Bechargeable Battery Pack Inc ludes  b a t t e r y  ho lde r ,  6  
and Charger r echa rgeab le ,  n o n m a g n e t i c ,  

s e a l e d  lead-acid b a t t e r i e s  and 
cha rge r  f o r  i n s t a l l a t i o n  on 
console .  Best f o r  high 
s e n s i t i v i t y  t o t a l  f i e l d  
measurements, a l l  g r a d i e n t  
measurements and o p e r a t i o n  
below O°C. Pack weighs 1.3 
kg. Charger s p e c i f i c a t i o n s  
a r e :  140 x 95 x 65 mm, 
115/230 V AC, 50/60 HZ, 20 VA, 
over load  p ro t ec t ed .  

IGS: 9 - 2 
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9.0 SPECIFICATIONS 

Frequency Tuning Automatic d i g i t a l  tuning.  Can 
be tuned t o  any frequency i n  
t he  range 15.0 t o  29.0 kHz 
wi th  a bandwidth of 150 Hz. 
Up t o  t h r e e  f r equenc i e s  can be 
chosen by keyboard e n t r y  f o r  
s e q u e n t i a l  measurements. 

H e l d  S t r e n g t h  Range F i e l d s  a s  low a s  100 mA/m can 
be rece ived .  In  p r a c t i c e ,  
background no i se  may r e q u i r e  
f i e l d s  up t o  5-10 t i m e s  t h i s  
l e v e l .  Maximum rece ived  f i e l d  
i s  2 m A / m e t r e .  These va lues  
a r e  s p e c i f i e d  f o r  20 kHz. For 
any o t h e r  f requency,  c a l c u l a t e  
t h e  above l i m i t s  by mul t ip ly-  
i n g  by t h e  s t a t i o n  frequency 
i n  kHz and d i v i d i n g  by 20. 

S i g n a l  F i l t e r i n g  Narrow bandpass,  low pass  and 
s h a r p  cut-off high pass  
f i l t e r s .  

Eleasuring Time 0.5 seconds sample i n t e r v a l .  
A s  many a s  216 samples can be 
s tacked  t o  improve measurement 
accuracy. 

VLP-Magnetic F i e ld  Components 1 )  Hor izonta l  ampli tude,  2) 
Lleasured v e r t i c a l  in-phase component, 

and 3) v e r t i c a l  quadra ture  
components. Vertical 
components a r e  d i sp layed  a s  a 
percentage of h o r i z o n t a l  
component and a r e  r e l a t e d  i n  
phase t o  t h e  h o r i z o n t a l  
component. The i r  range i s  
*120%; read ing  r e s o l u t i o n  1%. 

VLF-Magnetic F i e l d  Sensor Two air-cored c o i l s  i n  a 
backpack mounted housing w i t h  
an e l e c t r o n i c  l e v e l  f o r  
automatic  t i l t  compensation. 
The e r r o r  i n  t h e  v e r t i c a l  
in-phase component is  less 
than  1% f o r  t i l ts up t o  f15O. 

VLF: 9 - 1 





CERTIFICATE OF ASSAY Date: August 25, 1987 

SGS SUPERVISION SERVICES INC. File: 8708-1151 @sGs General Testing Laboratories Division 
1001 East Pender Street, TO: N.V.C. ENGINEERING 3 Vancouver, B.C., Canada. V6A 1 W2 
Telephone: (604) 254-1 647 
Telex: 04-50751 4 ( page 13 ) 
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CERTIFICATE OF ASSAY Date: August 25, 1987 

File: 8708-1151 
SGS SUPERVISION SERVICES INC. 

1001 East Pender Street, TO: N.V.C. ENGINEERING 
Vancouver, B.C., Canada. V6A 1 W2 
Telephone: (604) 254-1 647 
Telex: 04-50751 4 

(page 12 

MEMBER Amer~can Society For Testing Materials The Amerlcan 011 Chemlsts Soc~ely CanadIan Testing Assoclatlon 
REFEREE AND OR OFFICIAL CHEMISTS FOR. National lnstltute of Ollseed Products The Amerlcan 011 Chemtsts' SoCletY 

0FFK:lAL WEIGHMASTERS FOR: Vancouver Board 01 Trade 

--- - -- - 
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CERTIFICATE OF ASSAY Date: August 25, 1987 

SGS SUPERVISION SERVICES INC. File: 8708-1151 

@ SGS General Testing Laboratories Division 
TO: 14. ' J  . C . EIKINEERING 

3 1 OQ1 East Pender Street, 

k. Vancouver, B.C., Canada. V6A 1 W2 
Telephone: (604) 254-1 647 ( Page 11 ) 
Telex: 04-50751 4 

I We hereby certify that the following are the results of assays on: s o i l  s amples  
I 

~ ~ ~ ~ ~ ~ X X X X X X X X X X : ~ ~ X X X X X X X X ~ X X X X X X  

MARKED 

OR EXTRACTS FROM OR REGARDING OUR REPORTS IN NOT PERMITTED WITHOUT 

I 
I MEMBER. Amerlcan Soclety For Testlng Mater~als The Amer~can 011 Chemtsts Society CanadIan Testlng Assoclatlon 
I REFEREE AND OR OFFICIAL CHEMISTS FOR Nat~onal lnstltute of Ollseed Products The Amerlcan 011 Chemtsts' Soclely 

OFFICIAL WEIGHMASTERS FOR: Vancouver Board 01 Trade 

GOLD 

Au ( P P ~ )  

SILVER 

Ag(pPmICu 

Copper 

(Dpm) 

N i c k e l  

~i (ppm\ 
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CERTIFICATE OF ASSAY Date: August 10, 1987 

We hereby certify that the following are the results of assays on: soil samples 

I Analytical and Consulting Chemists, Bulk Cargo Specialists, Surveyors, in-rs;-~amplers, Weighers 
MEMBER. Amerlcan Soc~ety For Testfng Matenals The Amerlcan 011 Chemlsts Soc~ety CanadIan Test~ng Assoclatm 

REFEREE AND OR OFFICIAL CHEMISTS FOR. Nat~onal Institute of Ollseed Products The Amerlcan 011 Chem~sts' Soclety 
OFFICIAL WEIGHMASTEflS FOR: Vancouver Board 01 Trade 



CERTIFICATE OF ASSAY Date: August 10, 1987 
File: 8707-2452 

Sses SGS SUPERVISION SERVICES INC. 
General Testing Laboratories Division 
1001 East Pender Street, 

TO: N.V.C. ENGINEERING LTD. 

Vancouver, B.C., Canada. V6A 1 W2 Ste. 304 - 1720 Barclay Street  

I Telephone: (604) 254-1 647 Vancouver, B. C . 

We hereby certily that the following are the results of assays on: s o i l  samples 

MEMBER: Amer~can Society For Testlng Materials The Amencan 011 Chemists Society a CanadIan Testing Assoclaton 
REFEREE AND OR OFFICIAL CHEMISTS FOR: National lnstttute of Ollseed Products The Arnerlcan Oil Chernlsts' SOCletY 

OFFICIAL WEIGHMASTERS FOR: Vancouver Board 01 Trade 
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CERTIFICATE OF ASSAY Date: August 10 ,  1987 

SGS SUPERVISION SERVICES INC. File: 8707-2452 

'@'SGS General Testing Laboratories Division 
I - 

1001 East Pender Street, 
TO: N.V.C. ENGINEERING LTD. 

Vancouver, B.C., Canada. V6A 1 W2 S t e .  304 - 1720 Barclay S t r e e t  

Telephone: (604) 21j4-1647 Vancouver, B.C. 
Telex: 04-50751 4 V6G 2Y1 

I 
( page 3 ) 

1 We hereby certify that the following are the results of assays on: soil samples 

Analytical and Consulting Chemists, Bulk Cargo Specialists, Surveyors, Inspectors, Samplers, Weighers 
MEMBER. Amertcan Socteiy For Testtng Matertals The Amertcan 011 Chemlsts Soctety CanadIan Testtng Assoctatton 

REFEREE AND OR OFFICIAL CHEMISTS FOR: Nattonal Instflute of Ollseed Products The Amertcan 011 Chemtsts' Soctety 
OFFICIAL WEIC3HMASTERS FOR: Vancouver Board 01 Trade 
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I CERTIFICATE OF ASSAY Date: ~ugust 10, 1987 
I 

SGS SUPERVISION SERVICES INC. File: 8707-24.52 

@ SGS ,enera, Testing ,,oratories Division 
TO: N.V.C.  E N G I N E E R I N G  LTD. 

3 
1001 East Pender Street, 

k Vancouver, B.C., Canada. V6A 1 W2 
Telephone: (604) 254-1 647 ( page 4 
Telex: 04-50751 4 

We hereby certify that the following are the results of assays on: soil samples 

L #8 0+50W 

PERMITTED WITHOUT 

MEMEW. Amerlcan Society For Testlng Materials The Amerlcan 011 Chemlsts Soctety CanadIan Testtng Assoctatlon 
REFEREE AND OR OFFICIAL CHEMISTS FOR: Natlonal lnstltute of Ollaeed Products The Amertcan 011 Chemlels' Society 

OFFICIAL WEIGHMASTERS FOR: Vancouver Board 01 Trade 
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I CERTIFICATE OF ASSAY Date: August 10, 1987 

i 
Analytical and Consulting Chemists, Bulk Cargo Specialists, Surveyors, Inspeeft~rs, Samplers, Weighers 

MEMBER: Amerlcan Society For Testing Materials The Amencan 0 1  Chemlsts Society Canad~an Testing Association 
REFEREE AND OR OFFICIAL CHEMISTS FOR: Nat~onal lnstltute of Oilseed Products The Arnerlcan Oil Chemists' Society 

OFFICIAL WEIGHMASTERS FOR: Vancouver Board 01 Trade 

I 
SGS SUPERVISION SERVICES INC. File: 8707-2452 

General Testing Laboratories Division 
1001 East Pender Street, TO: N.V.C. ENGINEERING LTD. 
Vancouver, B.C., Canada. V6A 1 W2 
Telephone: (604) 254-1647 ( Page 5 ) 
Telex: 04-50751 4 

We hereby cediy that the tollowing are the results of assays on: soil samples 
GOLD SILVER 

MARKED 

L #9 - 0+50W ( X  ) 
0+50W(Y) 
l+OOW 

ALL REPORTS ARE THE CONFIDENTIAL PROPERTY OF CLIENTS PUBLICATION OF STATE-MENTS J' 

CONCLUSION OR EXTRACTS FROM OR REGARDING OUR REPORTS IN NOT PERMITTED WITHOUT 
OUR WRITTEN APPROVAL. ANY LIABILITY AITACHED THERETO IS LIMITED TO THE FEE CHARGED / 

V /" PROVINCIAL ASSAYER 

0.03 
0.04 
0.04 
0.02 
0.02 
0.02 
0.08 
0.02 
0.02 
0.02 
0.02 
0.08 
0.02 
0.02 
0.02 
0.02 
0.05 
0.04 
0.03 
0.03 

0.04 
0.02 
0.02 
0.02 
0.02 

0.02 
0.02 
0.02 
0.13 
0.03 
0.02 
0.03 
0.03 
0.03 
0.03 

PULPS RETAINED 
A MAXIMUM 

I 
I 

1+50W ( X )  
1+50W(Y) 
2+00W 
2+50W 
3+50W 
4+00W 
4+50W 
5+00W 
5+50W 
6+00W 
6+50W 

0.4 
1.2 
0.8 
1.0 
0.8 
0.8 
0.8 
1.2 
0.3 
0.5 
0.5 
0.8 
0.4 
0.5 
0.5 
1.2 
0.4 
0.8 
0.4 
0.7 

0.4 
0.7 
0.3 
0.7 
1.3 

0.7 
1.5 
1.0 
0.7 
0.7 
0.7 
0.7 
0.3 
0.3 
0.3 

THREE MONTHS. 
OF ONE YEAR. 

7+00W 

8 
18 
16 
18 
13 
17 
8 

2 2 
9 

13 
19 
16 
2 0 
13 
2 3 
10 
3 8 
12 
26 
4 

26 
60 
17 
22 
5 2 

6 4 
26 
26 
4 2 
41 
3 1 
3 7 
3 1 
12 
24 

ON REQUEST 

E 

7+50W 
8+50W 
9+00W 
9+50W 

1 O+OOW 

O+OON 0+50E 
1+00E 
1+50E 
2+00E 
2+50E 

BL O+OON 
0+50N 
1+00N 
1+50N 
2+00N 
2+50N 
3+00N 
3+50N 
4+00N 
4+50N 

15 
49 
46 
4 3 
28 
2 5 
4 1 
4 1 
16 
8 

28 
2 0 
24 
15 
8 

13 
7 5 
15 
49 
9 

49 
9 2 
57 
64 

184 

271 
9 6 
4 5 
8 2 

144 
55 
4 5 
6 1 
2 1 

114 

PULPS TE REJECTS RETAINED ONE MONTH 
AND REJECTS WILL BE STORE FOR 

/ 

SJ 

cont:inued on 

/' 

.---.-,A,- ---- 

page 6 . . . 

;-- - --- 

. . . 



CERTIFICATE OF ASSAY Date: August 10, 1987 

SGS SUPERVISION SERVICES INC. File: 8707-2452 1 @ SGS Genera, TestingLaboratories "vision 

n 1001 East Pender Street, TO: N.V.C. ENGINEERING LTD. 
Vancouver, B.C., Canada. V6A 1 W2 
Telephone: (604) 254-1 647 
Telex: 04-50751 4 ( Page 6 

We hereby certify that the following are the results of assays on: s o i l  samples 

E REJECTS RETAINED ONE MONTH PULPS RETAINED THREE MONTHS. ON REQUEST PULPS 
AND ROECTS WILL BE STORE FOR A MAXIMUM OF ONE YEAR. 

STATEMENTS 
TTED WITHOUT 
FEE CHARGED 

I Analytical and Consulting Chemists, Bulk Cargo Specialists, Surveyors, Inspectors, Samplers, Weighers 
MEMBER: Amencan .Society For Testing Mateflats The Amerccan 011 Chemists Society b CanadIan Testing Assooaton 

REFEREE AND OR OFFICIAL CHEMISTS FOR: Nat~onal lnstltute of Ollseed Products b The Amerlcan 011 Chemists' Society ; 

OFFICIAL WEIGHMASTERS FOR: Vancouver Board Of Trade 



I CERTIFICATE OF ASSAY Date: August 10, 1987 

SGS SUPERVISION SERVICES INC. File: 8707-2452 1 @ SGS General Testing laboratories Division 
TO: N.V.C. ENGINEERING LTD. 

3 1001 East Pender Street, 
G Vancouver, B.C., Canada. V6A 1 W2 

Telephone: (604) 254-1 647 ( Page 7 ) 
Telex: 04-50751 4 

We hereby certify that the following are the results of assays on: s o i l  samples 

L #4 2 i 5 0 E  

L #5 0+50E 

ALL REPORTS ARE THE CONFIDENTIAL PROPERTY OF CLIENTS PUBLICATION OF STATEMENTS 
CONCLUSION OR EXTRACTS FROM OR REGARDING OUR REPORTS IN NOT PERMITTED WITHOUT 
OUR WRITTEN APPROVAL. ANY LIABILITY ATTACHED THERETO IS LIMITED TO THE FEE CHARGED. 

MEMBER. Amencan Society For Testing Materials The Amerlcan 011 Chemists Society CanadIan Testing Assoclatlon 
REFEREE AND OR OFFICIAL CHEMISTS FOR: Natlonal lnstltute of Ollseed Products The American 011 Chem~sts' Soc~ety 

OFFICIAL WEIGHMASTERS FOR: Vancouver Board 01 Trade 



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

CERTIFICATE OF ASSAY Date: ~ugust 10, 1987 

SGS SUPERVISION SERVICES INC. File: 8707-2452 

General Testing Laboratories Division 
TO: N.V.C. ENGINEERING LTD. 

1001 East Pender Street, 
Vancouver, B.C., Canada. V6A 1 W2 

I Telephone: (604) 254-1 647 
( page 8 1 

Telex: 04-50751 4 

We hereby cettiiy that the following are the results of assays on: soil samples 

Analytical and Consulting Chemists, Bulk Cargo Specialists, Surveyors, lnspe'Etors, Samplers, Weighers 
MEMBER: Amerlcan Society For Testlng Materials The Amer~can 011 Chemlsts Society Canadlan Testing AssOClatIOn 

REFEREE AND OR OFFICIAL CHEMISTS FOR. Nat~onal lnstltute of Ollseed Products The Amerlcan 011 Chemlsts' Soclety 
OFFICIAL WEIGHMASTERS FOR Vancouver Board 01 Trade 

- -- -- - - - - - - -  --- 



- - - - - - -- -- 

CERTIFICATE OF ASSAY Date: August 10, 1987 
File: 8707-2452 

*SGS SGS SUPERVISION SERVICES INC. 
General Testing Laboratories Division TO: N.V.C. ENGINEERING LTD. 
1001 East Pender Street, 
Vancouver, B.C., Canada. V6A 1 W2 
Telephone: (604) 254-1 647 

( page 9 )  

Telex: 04-50751 4 

We hereby certiiy that the following are the results of assays on: s o i l  samples 

AND REJECTS WILL BE STORE FOR A MAXIMUM OF ONE YEAR 

MEMBER: Amerlcan Soc~ety For Testing Mater~als The Amencan 011 Chemlsts Soc~ety Canadian Testing Assoclatm 
REFEREE AND OR OFFICIAL CHEMISTS FOR: Nat~onal lnstltute of Ollseed Products The Amerlcan 011 Chemnts' SOCIety 

OFFICIAL WEIGHMASTERS FOR: Vancouver Board 01 Trade 



CERTIFICATE OF ASSAY Date: August 10, 1987 

SGS SUPERVISION SERVICES INC. 8707-2452 @ sGs General Testing Loboratwies Division 
1001 East Pender Street, TO: N.V.C. E N G I N E E R I N G  LTD. 
Vancouver, B.C., Canada. V6A 1 W2 
Telephone: (604) 254-1 647 
Telex: 04-50751 4 

( page 10 

We hereby certify that the following are the results of assays on: s o i l  samples  



1 CERTIFICATE OF ASSAY Date: August 24, 1987 
Y 

SGS SUPERVISION SERVICES INC. File: 

SSGS 
8708-1151 

General Testing Laboratories Division 

'3 1001 East Pender Street, TO: N.V.C. ENGINEERING LTD. 
i _ 

Vancouver, B.C., Canada. V6A 1 W2 S t e .  304 - 1720 Barc lay  S t r e e t  
Telephone: (604) 254-1 647 Vancouver, B.C. 
Telex: 04-50751 4 V6G 2Y1 

[ We hereby certify that the following are h e  results of assays on: s o i l  samples 

TE REJECTS RETAINED ONE MONTH PULPS RETAINED THREE MONTHS ON REQUEST WLPS ' 6Jb AND REJECTS WILL BE STORE FOR A MAXIMUM OF ONE YEAR 

ALL REPORTS ARE M E  CONFIDENTIAL PROPERTY OF CLIENTS PUBLICATION OF STATEMENTS 
CONCLUSION OR EXTRACTS FROM OR REGARDING OUR REPORTS IN NOT PERMITTED WITHOUT 
OUR WRITTEN APPROVAL ANY LIABILITY ATTACHED THERETO IS LIMITED TO THE FEE CHARGED 

f 
I Analytical and Consulting Chemists, Bulk Cargo Specialists, Surveyors, Inspbchx8,-Samplers, Weighers 

I MEMBER: Amerlcan Society For Testlng Materials The Amerlcan 011 Chem~sts Society CanadIan Testlng Assoclat~M 
REFEREE AND OR OFFICIAL CHEMISTS FOR: Natlonnl lnetltute of Ollseed Products The Amerlcan 011 Chemlete' SO~lely 

OFFICIAL WEIGHMASTERS FOR: Vancouver Board 01 Trade 



CERTIFICATE OF ASSAY Date: August 24, 1987 
I 

SGS SGS SUPERVISION SERVICES INC. File: 8708-1151 

1 U General Testing Laboratories Division 
1001 East Pender Street, TO: NV.C. ENGINEERING LTD. 
Vancouver, B.C., Canada. V6A 1 W2 
Telephone: (604) 254-1 647 
Telex: 04-50751 4 ( Page 2) 

We hereby certiiy that the following are the results of assays on: soil samples 

A Analytical and Consulting Chemists, Bulk Cargo Specialists, Surveyors, l n s & W s ,  Samplers, Weighers 
MEMBER: Amerlcan Society For Testing Materials The Amerlcan 011 Chemlsts Soc~ety CanadIan Testing Assoc~atm 

REFEREE AND OR OFFICIAL CHEMISTS FOR Nat~onal lnst~tute of Ollseed Products The Amerlcan 011 Chemlsts' Society 
OFFIClAL WEIGHMASTERS FOR: Vancouver Board 01 Trade 



-- - 

CERTIFICATE OF ASSAY Date: August 25, 1987 

SGS SUPERVISION SERVICES INC. 
File: 8708-1151 

@SGS General Testing Laboratories Division 
1001 East Pender Street, TO: N.V.C. ENGINEERING 

;"r Vancouver, B.C., Canada. V6A 1 W2 
Telephone: (604) 254-1 647 
Telex: 04-50751 4 ( Page 3 ) 

We hereby certify that the 

MARKED 

LOGAN B B.L. R.S. 

L #O 
L #1 

0+50E 
l+OOE 
0+50W 
l+OOW 
1+50W 
2+00W 
2+50W 
3+00W 

L #2 
0+50E 1 0+50W 

following are 

GOLD 

P , ~ ( P P ~ )  

0.03 
0.03 
0.02 
0.02 
0.05 
0.02 
0.02 
0.02 
0.05 
0.02 

0.02 
0.02 
0.02 
0.02 
0.03 
0.02 

0.03 
0.03 
0.03 
0.03 
0.02 

0.04 
0.05 
0.05 
0.04 
0.04 
0.02 
0.16 

0.04 
0.04 

0.02 

PULPS RETAINED 
A MAXIMUM 

1 

I 
1 

l+OOW 
1+50W 
2+00W 

L #3 
0+50E 

West 0+50 
l+OOW 

West 3+00 

L #4 
0+50E 
0+50W 
l+OOW 
1+50W 
2+00W 
2+50W 

L # 5  
E0+50 

E1+00 

TE REJECTS RETAINED ONE MONTH 

' 

the results of 

S'LVER 

t%(Ppm) 

2.7 
3.4 
2.0 
2.4 
2.6 
2.4 
2.6 
2.4 
2.5 
2.7 

3.1 
2.6 
2.0 
2 .1  
1.4 
2.4 

2.7 
2.0 
1.4 
1.4 
2.0 

2.0 
1.9 
2.0 
2.0 
1.4 
1.6 
1.4 

2.1 
2.6 

2.0 

THREE MONTHS 
OF ONE EAF4 4 AND RWECTS WILL BE STORE FOR 

ALL REPORTS ARE THE CONFIDENTIAL PROPERTY OF CLIENTS PUBLICATION OF STATE-MENTS f- / CONCLUSION OR EXTRACTS FROM OR REGARDING OUR REPORTS IN NOT PERMITTED WITHOUT 
OUR WRITTEN APPROVAL. ANY LIABILITY AlTACHED THERETO IS LIMITED TO THE FEE CHARGED L. w@g 

V / PROVINCIAL ASSAYER 

Analytical and Consulting Chemists, Bulk Cargo Specialists. Surveyors, lnspecf&Sahpkm, Weighers 
MEMBER. Amencan Soc~ety For Testlng Materfals The Amerlcan 011 Chemlsts Soc~ety Canadlan Test~ng Assoclatan 

REFEREE AND OR OFFICIAL CHEMISTS FOR: Natlonal lnstltute of O~lseed Products The Amerlcan 011 Chemlsts' Society 
HMASTERS FOR: Vancouver Board 01 Trade 

- - - - - -- 

assays on: 

Copper 
- 
C u  ( P P ~ )  

186 
165 
111 
7 5 
111 
102 
131 
5 3 
60 
7 1 

142 
150 
155 
65 
47 
57 

160 
170 
14 1 
58 

110 

230 
89 

179 
22 7 
161 
111 
142 

185 
111 

126 

ON REQUEST 

samples 

I 

/ - 

s o i l  

N i c k e l  

N i  ( P P ~ )  

62 
45 
30 
28 
36 
26 
28 
15 
12 
15 

'39 
32 
45 
26 
15 
15 

44 
43 
40 
24 
28 

59 
26 
52 
50 
4 1 
2 7 
24 

4 5 
36 

4 1 

PULPS 

XXXXXX:KXXXXXXXX:CXXXXXXXXI:XXXXX 

! 

c o . i t i n u e d  01 page 4 . 

* 

. . . . . 



- -  -- -- -- - - -- - - -- -- - - - - - A - 

CERTIFICATE OF ASSAY Date: August 25. 1987 
I 

SGS SUPERVISION SERVICES INC. File: 8708-1151 

1 @ SGS General Testing Laboratories Division 

9 1001 East Pender Street, TO: N.V.C. ENGINEERING LTD. 
'B Vancouver, B.C., Canada. V6A 1 W2 

d Telephone: (604) 254-1 647 ( Page 4 ) 
Telex: 04-50751 4 

We hereby cetiiiy that the following are the results of assays on: s o i l  samples 

MEMBEFI: Amer~can Society For Testlng Materials The American 011 Chemlsts 
REFEREE AND OR OFFICIAL CHEMISTS FOR: Nat~onal Institute of O~leeed Produc 

OFFICIAL WEIGHMASTERS FOR: Vancouver Board 01 Trade 

- - -- - 



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

E CERTIFICATE OF ASSAY Date: August 25, 1987 
I 

SGS SUPERVISION SERVICES INC. 
File: 8708-1151 

@sGS General Testing Laboratories Division TO: N.V.C. ENGINEERING 

3 1001 East Pender Street, 

'., 
Vancouver, B.C., Canada. V6A 1 W2 
Telephone: (604) 254-1 647 ( Page 5 ) 
Telex: 04-50751 4 

We hereby certify that the following are the results of assays On: soil samples 

OGAN R.S. 870727 

OT PERMITTED WITHOUT 

Analytical and Consulting Chemists, Bulk Cargo Specialists, Surveyors, lnspe ors, Samplers, Weighers e 
MEMBER. American Sociely For Testln~ Mater~als The Amerlcan 011 Chemists Socieq Canadlan Testinq Associat~on 

REFEREE AND OR OFFICIAL CHEMISTS FOR: Natlonal Institute of Oilseed Products The Amerlcan Oil Chemists' Society 
OFFICIAL WEIGHMASTERS FOR: Vancouver Board 01 Trade 



--- 

CERTIFICATE OF ASSAY Date: August 25, 1987 

SGS SUPERVISION SERVICES INC. File: 8708-1151 

@ sGs General Testing Laboratories Division 
TO: N.V.C. E N G I N E E R I N G  

1001 East Pender Street, 
Vancouver, B.C., Canada. V6A 1 W2 
Telephone: (604) 254-1 647 ( Page 6 ) 
Telex: 04-50751 4 

We hereby certify that the following are the results of assays on: 

L #15 Ot50W 

LOGAN 1 R . S .  

E REJECTS RETAINED ONE MONTH PULPS RETAINED THREE MONTHS ON REQUEST PULPS 
AND REJECTS WILL BE STORE FOR A MAXIMUM OF ONE YEAR 

I Analytical and Consulting Chemists, Bulk Cargo Specialists. Surveyors, lnspepfws, SampIers. Weighers 

1 MEMBER. Amencan Soc~ety For Testlng Mater~als . The American 011 ~ h e m l s t s k e t y  Canad~an Testtng Assoclatlon 
REFEREE AND OR OFFICIAL CHEMISTS FOR: Nat~onal Institute of O~lseed Products The American Oil Chemists' Soc~ety 

OFFICIAL WEIGHMASTERS FOR: Vancouver Board 01 Trade 

- -- - - - - - --- - - -- - 



CERTIFICATE OF ASSAY Date: August 25, 1987 

SGS SUPERVISION SERVICES INC. 8708-1151 @ SGS ,enera, Testing ,,oratories Division 

1001 East Pender Street, TO: N . V . C . 7:NG'[PlEERING 
Vancouver, B.C., Canada. V6A 1 W2 
Telephone: (604) 254-1 647 ( Page 7 
Telex: 04-50751 4 

We hereby certify that the following are the results of assays on: soil samples 

AND REJECTS WILL BE STORE FOR A MAXIMUM OF ONE YEAR 

ARE THE CONFIDENTIAL PROPERTY OF CLIENTS PUBLICATION OF STATE-MENTS 
OR EXTRACTS FROM OR REGARDING OUR REPORTS IN NOT PERMITTED WITHOUT 
APPROVAL ANY LIABILITY ATTACHED THERETO IS LIMITED TO THE FEE CHARGED 

1 Analytical and Consulting Chemists, Bulk Cargo Specialists, Surveyors, lns&, Samplers, Weighers 
MEMBER: Amertcan Soc~ety For Testtng Matertals The Amertcan 011 Chemtsts Soctety Canadtan Testtng Assoctatm 

REFEREE AND OR OFFICIAL CHEMISTS FOR: Nattonal lnstttute of Otlseed Products The Ameraan Otl Chemtsts' Soctety 
OFFICIAL WEIGHMASTERS FOR: Vancouver Board 01 Trade 



CERTIFICATE OF ASSAY Date: August 25, 1987 

SGS SUPERVISION SERVICES INC. File: 8708-1151 @ SGS General Testing Laboratocles Division 
1001 East Pender Street, 

TO: N.V.C. ENGINEERING 

Vancouver, B.C., Canada. V6A 1 W2 
Telephone: (604) 254-1 647 ( Page 8 1 
Telex: 04-50751 4 

c 

E REJECTS RETAINED ONE MONTH PULPS RETAINED THREE MONTHS ON REQUEST PULPS 
AND REJECTS WILL BE STORE FOR A MAXIMUM OF ONE YEAR 

ALL REPORTS ARE THE CONFIDENTIAL PROPERTY OF CLIENTS PUBLICATION OF STATE-MENTS 
CONCLUSION OR EXTRACTS FROM OR REGARDING OUR REPORTS IN NOT PERMITTED WITHOUT 
OUR WRITTEN APPROVAL. ANY LIABILITY ATTACHED THERETO IS LIMITED TO THE FEE CHARGED 

/ PAOVlNClAL 

/ 
Analytical and Consulting Chemists, Bulk Cargo Specialists, Surveyors, Insptkt~m; Samplers, Weighers 

MEMBER: Amerlcan Sooeiy For Testing Materials The Arnerlcan 011 Chernlsls Society Canad~an Teet~ng Assoclat~on 
REFEREE AND OR OFFICIAL CHEMISTS FOR: Nat~onal lnst~tute of Ollseed Products The Arnerlcan 011 Chernats' Society 

We hereby certify that the 

MARKED 

LOG - 1 B.L. 

1+00N - OtOOW 
2t00N 
3+00N 

10t00N 
12t00N 

LOGAN #1 B L #O 
otoow 

LOGAN #1 BL 7i50N 
otoow 

LOG-1 BL L6 

G-1 BL L7 3 8 BL 8+00N O+OOW 

LOG-1 L#6 6+25W 

LOGAN 1 4t00N OtOOW 

LOGAN 1 L#9 9+00N 
otoaw 

LOGAN 1 L #O 

Ot50W 
l+OOW 
2+00W 
3tOOW 
3+50W 
4tOOW 
5tOOW 

L #1 

Ot50W 
1tOOW 
1+50W 
2+00W 

following are 

GOLD 

Au (ppm)l\g 

0.02 , 
0.02 
0.02 
0.02 
0.02 

0.02 

0.02 

0.02 

0.02 

0.16 

0.02 

0.02 

0.02 

0.02 
0.02 
0.02 
0.03 
0.02 
0.02 
0.02 

0.02 
0.02 4 

0.02 
0.02 

the results of 

SILVER - 

( P P ~ )  

1.1 
0'. 6 
0.8 
0.6 
1.1 

1.3 

1.7 

1,4 

1.4 

1.6 

1.6 

1.6 

1.5 

1.6 
2.1 
1.6 
1.6 
1.5 
1.7 
1.3 

1 .O 
0.8 
1.3 
1.5 

assays on: 

Copper 

Cu ( P P ~ )  

6 3 
19 
54 
39 
3 1 

66 

7 4 

99 

56 

46 

50 

5 2 

7 4 

6 2 
60 
90 
4 2 
7 1 
7 4 
7 8 

4 1 
2 2 
49 
6 2 

s o i l  samples 

Nickel 

N i  (ppm) 

xxxxxxxxxxxxxxx XXXXXXXXI:XXXXXX 

9 
6 
4 

2 1 

8 

10 

9 

9 

17 

14 

15 

2 1 
2 5 
3 0 
16 
22 
17 
3 1 

14 
9 

12 
17 

c . o n t i n u e d  / I 
on page 91 . . . . . . 

I 



CERTIFICATE OF ASSAY Date: August 25, 1987 

SGS SUPERVISION SERVICES INC. File: 8 708- 1 15 1 @ SGS General Testing Laboratories Division 

1001 East Pender Street, TO: N.V.C, ENGINEERING 
3 k. 

Vancouver, B.C., Canada. V6A 1 W2 
Telephone: (604) 254-1 647 ( Page 9 1 
Telex: 04-50751 4 

We hereby certify that the following are the results of assays on: soil samples 

OT PERMITTED WITHOUT 

MEMBW: Ameracan Society For Test~ng Mater~als The Amerlcan 011 Chemlsts Scclety e Canadtan Testtng Assoclatm 
REFEREE AND OR OFFICIAL CHEMISTS FOR: Nattonal lnstttute of Ollseed Products 0 The Amer~can Or! Chemtsts' Soctety 

OFFICIAL WEIGHMASTERS FOR: Vancouver Board Of Trade 



CERTIFICATE QF ASSAY Date: August 25, 1987 

SGS SUBERV181ON SERVICES INC. File: 8708-1151 

General Testing bbora'sltoriea Division 
1 0 1  East Pender Street, TO: N.V.C. E,NGINEERIMG 
Vancouver, B.C., Cmada. VGA 1W2 
Telephone: ($04) 254-1 647 
Teiex: 04-50751 4 ( page 10) 

We hereby ceitify that the fo/lowing are the resuIt8 of assays on: soil samples 

PERMITTED WITHOUT 

MEMBER: Amerncan Soc~ety For Testtng Mater~als The Arnerlcan 011 Chemists Soclely @ Canadtan Test~ng Assoc~at~on 
REFEREE AND OR OFFICIAL CHEARISYS FOR: National lnst~tute of Ollseed Products * The Amencan 0 1 1  Chem~sts' Soc~ely 

OFFICIAL WEIGHWSERS FOR: Vancouver Board 01 Trade 

-- - -- - - 














