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SUMMARY 

Geophysical work, consisting of 44.8 miles (71.7 km) of magnetometer and 
VLF EM surveys and 10 miles (16km) of IP survey were conducted in 1988 on Corona 
Corporation's 'Giant Nickel" property near Hope B.C. This work was aimed at 
defining massive sulphide bodies similar to those which were mined from 1959 to 
1974, yielding 4,620,257 tons grading 0.77% Ni and 0.34% Cu. Five zones of 
anomalous IP response have been outlined, of which at least four are interpreted 
as representing possible massive sulphides. 

CONCLUSIONS 

Several magnetic and VLF EM anomalies have been attributed to cultural 
features such as pipe and buildings resulting from previous mining operations 
on the property. Anomalies considered as legitimate generally fall within a broad 
east-west trending 'conductor swarm', believed to represent conductive portions 
of an east west structural zone. This zone may in fact be a channelway for fluids 
which deposited disseminated and/or massive sulphides which are believed to give 
rise to anomalous IP responses. 

INTRODUCTION 

LOCATION AND ACCESS 

The Giant Nickel property is located in rugged mountainous terrain 12 km 
NNW of Hope B.C. Access is provided by rough mining and logging roads up Texas 
Creek (1Okm) and Emory Creek (15km), which leave Highway 1 near Choate. Extensive 
reconstruction of portions of the Texas Creek road were required prior to the 
1988 geophysical work described in this report. 

The steep craggy terrain with heavy timber and thick undergrowth are 
typical of the eastern flank of the Coast Range Mountains. Elevations range from 
520m. at the tailings area at the east edge of the claims to over 1300 m. at the 
west end of Zofka Ridge. 

HISTORY 

Early prospecting in the area led to the discovery in 1923 of the Pride 
of Emory showing. Exploration, including 3 underground levels and more than 
150,000 feet of diamond drilling, continued sporadically into the late 1950's. 

The property was mined almost continuously from 1959 to 1974, yielding 
4,620,257 tons of ore grading 0.77% Ni.,and 0.34% Cu., with a mill recovery of 
85%. In later years, credit was paid for cobalt content which averaged 0.1% to 
0.15%. 

Ore was drawn from 24 separate stopes, none of which extended below the 
2600 foot elevation. Three of these stopes yielded better than 500,000 tons; 
the Brunswick #2 at 694,500, the Pride of Emory at 681,300 and the 4600 with 
662,000. 
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2 .  

To allow compatibility with an extensive historical data base, Imperial 
measurement has been retained for recent exploration work on the property. 

POTENT I AL 

At the time of closing reserves were quoted as 1,027.151 tons (proven, 
probable, possible) grading .71% Ni. and .31% Cu. 

Recent exploration programmes have been guided by the belief that 
considerable potential remains for discovery of additional sulphide pipes as well 
as extension of the known deposits below the 2600 level. 

CLAIMS 

The property consists of two mineral leases, 73 recorded claims and 92 
crown granted claims as listed in Appendix 1. Area is 2300 hectares (5690 acres). 
The property is owned 100% by Corona Corporation and lies within the New 
Westminster Mining Division. 
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GEOLOGY 

The Giant Nickel property lies within an ultrabasic complex intruded into 
granites, granodiorites and quartz diorites of the Coast Range batholith. This 
package is bounded on the east by the Hope Fault, a major north trending high 
angle structure marked by a band of serpentinite schist and amphibolite. 

Ultrabasic rocks form an irregular intrusion about 5km long east to west 
and 1.5 km wide. This composite stock consists mainly of pyroxenites with 
peridotites as cores and segregations and lesser amounts of dunite. Contacts 
within the stock are generally gradational. 

Mineralization consists of subvertical pipes of disseminated and massive 
pyrrhotite, pentlandite, chalcopyrite and pyrite. Sulphides tend to be 
concentrated at contacts within and peripheral to the ultrabasic stock, 
especially where the diorite and ultrabasic form embayments into one another. 
Pipes typically have a very limited cross sectional area but strong vertical 
continuity. 

GEOPHYSICS 

Geophysical work conducted between August 1 and October 23 1988 consisted 
of 44.8 line miles of VLF EM and magnetic surveys and 10 line miles of induced 
polarization over selected portions of the grid. This work succesfully outlined 
a broad east-west zone hosting several conductive areas suspected to indicate 
sulphide bodies. Survey work was contracted by Interpretex Resources Ltd. of 
Vancouver B.C. 

A report by E.R.Rocke1, B.Sc., P. Geoph., P.Eng. describing in detail the 
nature, extent and findings of the geophysical work is attached as Appendix 2. 
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STATEMENT OF QUALIFICATIONS 

DARREL L. JOHNSON 

I, Darrel L. Johnson, resident of the District of Coquitlam B.C., 
declare that: 

1. I hold a B.Sc. degree in geology, granted by the 
University of British Columbia in 1970; 

2. I have worked as a geologist in all phases of exploration 
work throughout B.C.since 1970; 

3. I Have been employed by Corona Corporation as a senior 
geologist since 1988: 

4 .  I wrote the 'Summary and Introduction" section of this 
report, based on study of internal company reports, a 
visit to the Giant Nickel property and discussions with 
Corona geologists and E.R.Rocke1. 

Signed this s day of November, 
1989 at Vancouver B.C. 
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APPENDIX REPORT ON 

GEOPHYSICAL SURVEYS 

ON THE GIANT NICKEL PROPERTY 

I .  INTRODUCTION 

1.1 SURVEY SPECIFICATIONS 

Survey Parameters 
- survey l ine  separation - reconnaisance - 500 f t .  

- survey s ta t ion spacing - VLF EM and Magnetic survey - 50 f t .  

- horizontal control - survey lines were located w i t h  flagging bearing 
s ta t ion coordinates ( f e l t  marker pen) for  VLF-EM and Magnetic survey 

- flagged lines were cut out for  I.P. survey 
- base1 ine "7000 N" direction - east-west 
- survey l i nes  were perpendicular t o  the baseline 
- survey to t a l s  - VLF EM survey and magnetic survey 44 miles 

- normal - 250 f t .  
- detail  - 125 f t .  

- Induced Polarization survey - 100 f t .  

- Induced Polarization survey 10 miles. 

Equipment Parameters 
VLF Electromagnetic Survey 

- EDA "Omni P l u s "  VLF EM/Magnetometer used fo r  a l l  survey 
- transmitting s ta t ion - primary - Annapolis, Maryland 

- anomalous inflection (facing) - northerly 
- in-phase ( d i p  angle, %), out-of-phase (quadrature, 9 )  

and re1 a t ive  fie1 d strength components measured a t  
each s ta t ion 

- secondary - Seat t le ,  Washington 

Total Field Magnetic and Magnetic Gradiometer Survey 
- EDA "Omni P l u s "  VLF EM/Magnetometer used for  a l l  survey 
- EDA Omni IV automatic magnetic base s ta t ion  
- measured total  magnetic f ie ld  and vertical  magnetic 

g rad ien t  i n  gammas 
- magnetic variations controlled and corrected by automatic 

magnetic base s ta t ion recording 
- instrument accuracy +/- 1 gamma 
- station repeatabil i ty be t te r  than +/- 3 gammas. 

Induced Polarization Survey 
- Huntec Mk I1 2.5 kilowatt transmitter - Huntec Mk IV time domain receiver 
- apparent chargeability measured i n  milliseconds 
- potenti a1 el ec trode vol tage measured i n m i  11 i vol ts  
- time delay = 160 mSec., window wid th  = 65 mSec. 
- apparent resi stivi ty  calculated i n  ohm-meters 
- dipole spacing "all = 100 f ee t ,  n = 1 t o  6 
- pole-dipole method w i t h  pole southerly and dipole northerly 

except lines 500 E ,  750 E ,  1000 E ,  10500 E ,  10750 E and 
11750 E where the pole was northerly and the dipole 
southerly. . . .2 
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VLF Electromagnet ic  Survey 
No c a l c u l a t i o n s  were performed on VLF EM da ta .  

Total F i e l d  Magnetic Survey 
Total  f ie ld  magnetic readings were i n d i v i d u a l l y  co r rec t ed  
f o r  v a r i a t i o n s  i n  the e a r t h ' s  magnetic f i e ld  u s i n g  magnetic 
base s t a t i o n  va lues  recorded a t  the same time. 

Induced P o l a r i z a t i o n  Survey 
Apparent r e s i s t i v i t y  va lues  were c a l c u l a t e d  us ing  the formula; 

Pa = 2 n ( n  + l)PI*a*(V/i)  = ohm-meters 
where: n = lln'l va lue  o f  1 t o  6 

PI = 3.14 
a = e l e c t r o d e  sepa ra t ion  (meters) 
V = observed vo l t age  ( m i l l i v o l t s )  
i = observed curent (amps) 
* = "mul t ip l ied  by" 

Equipment S p e c i f i c a t i o n s  - i n  Appendix GP1 o f  this r e p o r t  

1.2 PRESENTATION 

VLF Electromagnet ic  Survey 
- VLF EM in-phase, out-of-phase and f i e ld  s t r e n g t h  readings are 

presented as tables i n  Appendix GP2 of t h i s  r e p o r t  showing 
va lues  loca t ed  w i t h  r e s p e c t  t o  l ine  number and s t a t i o n  number - VLF EM in-phase,  out-of-phase and f ie ld  s t r e n g t h  readings are 
presented i n  p r o f i l e  form on a plan map a t  a scale of  1 i n c h  = 
500 f t .  

Total  Fie1 d Magnetic Survey 
- Total f i e l d  and v e r t i c a l  g rad ien t  magnetic readings 

a r e  presented as t a b l e s  i n  Appendix GP2 o f  this r e p o r t  - Fina l  t o t a l  f i e ld  magnetic va lues  a r e  presented  as contours  
on a plan map a t  a s c a l e  o f  1" = 500 f t .  

- Final  t o t a l  f i e ld  va lues  and v e r t i c a l  g r a d i e n t  va lues  a r e  
p l o t t e d  i n  p r o f i l e  form on a plan map a t  a scale of  
1" = 500 f t .  A datum level o f  59,000 gamnas on the survey 
l ine was used f o r  p r o f i l i n g  t o t a l  f i e  d va lues .  

Induced P o l a r i z a t i o n  Survey 
- Pseudosections were p l o t t e d  @'westward 

l e f t  hand side) f o r  easy comparison w 
pseudosection p l o t s  computed w i t h  the 
diDole t o  the r i q h t  

looking" ( sou th  on the 
t h  t h e o r e t i c a l  
po le  t o  the l e f t  and 

- Pseudosections a r e  presented on Figures  # PS - 1 t o  PS - 6 
a t  a scale o f  1" = 200 ft. 

- F i e l d  readings and c a l c u l a t e d  va lues  a r e  l is ted i n  a d a t a  
1 i s t  i n  Appendix GP2 of  this r e p o r t  

- IP anomalies a r e  presented on the IP pseudosect ions a s  
rec tangl  es . . . 3  
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- F r a s e r  Fi l ter  va lues  f o r  N = 1 t o  6 of apparent  c h a r g e a b i l i t y  

and apparent r e s i s i t i v t y  a r e  presented a s  contours  on a p lan  
map a t  a s c a l e  o f  1" = 500 f t .  

I n t e r p r e t a t i o n  
- A composite i n t e r p r e t a t i o n  map a t  a s c a l e  o f  1" = 500 f t .  

presents the geophysical i n t e r p r e t a t i o n .  

2. DISCUSSION 

VLF EM d a t a  p r o f i l e s  show the effect of  steep topography i n  the form o f  
a p o s i t i v e  b i a s  on in-phase readings  when f ac ing  uph i l l  and a nega t ive  
bias when f ac ing  downhill .  Topography effect and cultural  o b j e c t s  
caused spurious VLF EM anomalies i n  some areas o therwise  VLF EM d a t a  
from the Annapolis transmitter were mostly no i se  free. Seatt le/Hawaii  
VLF EM d a t a  showed more n o i s e  t h a n  the primary frequency, Annapolis. 
Level changes a t  base1 ine 7000 N can be seen when the Hawaii 
t r a n s m i t t e r  was used dur ing  secondary frequency, S e a t t l  e, o f f  times. 

The f ie ld  s t r e n g t h  p r o f i l e  was used t o  recognize topography induced 
i n f l e c t i o n s  caused by ab rup t  topographic  changes. Very s t e e p  s lopes ,  
cul t u r a l  o b j e c t s  such as bui l  d ings  and o t h e r  un t raversabl  e terrain were 
re spons ib l e  f o r  gaps i n  survey coverage on some lines. Overburden was 
not  considered t o  be a problem i n  this a rea  because o f  i ts  shallow depth 
on s t e e p  s lopes .  

VLF EM results showed a fu l l  range o f  e lec t romagnet ic  response from weak 
t o  s t rong .  
mainly e a s t e r l y .  Some conduct ive trends were proven t o  be due t o  
cul t u r a l  f e a t u r e s  such as metal b u i l  d i  ngs o r  pipes .  

A number o f  conduct ive trends were discovered t rending  

Magnetic results contained noise ,  i n  c e r t a i n  a r e a s ,  from c u l t u r a l  
features such a s  o l d  metal mine bu i ld ings  and pipes .  W i t h i n  the g r i d  
a rea  l a r g e  p o s i t i v e  anomalies such as one over 62,000 gammas ( r e l a t i v e  
t o  a 58,000 a r e a  range va lue )  were observed. The  h ighe r  magnetic 
a c t i v i t y  conta in ing  large p o s i t i v e  anomalies was ev iden t  mainly i n  the 
northwest q u a r t e r  of  the g r i d .  
from the magnetic t o t a l  f ield contours ,  however magnetic p r o f i l e s  
suggested t h a t  some minor trends were roughly east-west.  

Magnetic trends were no t  readily e v i d e n t  

Induced po la r i za t ion  survey was carried o u t  on a po r t ion  o f  the main VLF 
EM and magnetic survey gr id .  
po r t ions  of the g r i d  were surveyed i n  an attempt t o  fo l low expected 
e a s t -  west mineral ized trends. 
anomalies were observed, i n d i c a t i n g  t h a t  add i t iona l  anomalous va lues  
could be expected beyond I.P. coverage. 

Lines of  var ious  l eng ths  i n  three 

On some s h o r t  lines only  p a r t s  of  

Induced po la r i za t ion  pseudosect ions showed t h a t  both apparent 
c h a r g e a b i l i t y  and apparent  r e s i s t i v i t y  va r i ed  over  a wide range o f  
values. 
m i  11 i seconds t o  s t r o n g  anomal ous Val ues of  over  70 m i  11 i seconds. 

Apparent c h a r g e a b i l i t y  ranged from a background o f  less than  10 

. . .4 
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Anomalous threshold  was considered t o  be 10 mi l l i seconds  w i t h  an 
nanomalous background" from 10 t o  20 mi l l i seconds .  S i g n i f i c a n t  
anomalies were believed t o  be above 20 mi l l i seconds .  Apparent 
r e s i s t i v i t y  ranged from r e s i s t i v i t y  lows of 200 t o  500 ohm-meters 
through a general  background i n  the low thousands up t o  va lues  over  
20,000 ohm-meters i n  highly resistive regions.  Data q u a l i t y  remain 
good w i t h  no observable  noise .  
c h a r g e a b i l i t y  and apparent  r e s i s t i v i t y  showed a n o r t h e a s t e r l y  chargeable  
trend r e l a t e d  t o  a zone of low r e s i s t i v i t y .  A different  trend, e a s t  o f  
the major trend mentioned above, shows anomalous c h a r g e a b i l i t y  
a s soc ia t ed  w i t h  h igher  r e s i s t i v i t y  rock. T h i s  more r e s i s t i v e  trend a l s o  
seems t o  strike nor theas t .  

F r a s e r  Filter contours  of  apparent  
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3. CONCLUSIONS 

A number of  cultural VLF EM and magnetic anomalies have been i n d i c a t e d  
a s  spurious by desc r ib ing  them as I'pipe", "bui ld ings" ,  etc. on the 
Annapolis VLF EM p r o f i l e  map and magnetic contour  map. Conductor 
systems considered s i g n i f i c a n t  and be l ieved  t o  be related t o  bedrock 
conduct iv i ty  have been del i neated by drawing i n t e r p r e t e d  conductor  axes  
on the VLF-EM p r o f i l e  map and on the I n t e r p r e t a t i o n  Map. As mentioned 
above, conduc t iv i ty  appears  t o  trend roughly east-west. The conductors  
shown appear t o  form what might be called a "conductor swarm". Most 
i n t e r p r e t e d  bedrock conductors  seem t o  occur  i n  d i scont inuous  groups 
w h i c h  wind their way i n  an east-west d i r e c t i o n  through the gr id .  
magnetic contours  are superimposed on to  the conduct ive trends some 
conductors can be seen t o  be related t o  moderate s t r e n g t h  magnetic 
highs. Adding the contoured va lues  of the F r a s e r  F i l t e r e d  appa ren t  
c h a r g e a b i l i t y  from the I.P. survey shows some c o r r e l a t i o n  between high 
chargeabi l  i t y  and conductivity and, i n  some cases, conduc t iv i ty  t h a t  i s  
magnetic. 

When 

Ver t ica l  g rad ien t  magnetic p r o f i l e s  are useful f o r  determining 
r e l a t i v e  depths  and edges o f  magnetic bodies. A sharp  p o s i t i v e  
v e r t i c a l  g rad ien t  w i l l  indicate t h a t  the magnetic body is near s u r f a c e  
whereas a more broad g r a d i e n t  w i l l  reflect a g r e a t e r  depth  of bu r i a l .  
negat ive v e r t i c a l  g r a d i e n t  can he lp  t o  determine the edge of  a magnetic 
body o r  t o  i n d i c a t e  a s e p a r a t i o n  between two magnetic bodies .  
nega t ive  v e r t i c a l  g r a d i e n t  is  caused by a g r e a t e r  dep le t ion  of magnetic 
f l u x  lines c l o s e r  t o  the ground. This  results when a s t r o n g  magnetic 
body "gathers"  magnetic f l u x  1 i nes w i t h i n  i tsel f ,  1 eavi  ng the 
surrounding space depleted.  When the body i s  near  s u r f a c e ,  o r  on 
su r face ,  the dep le t ion  w i l l  be g r e a t  near s u r f a c e  (caus ing  a very low 
va lue  of the magnetic t o t a l  f ield) and the dep le t ion  w i l l  be  less 
s l i g h t l y  f a r t h e r  from the surface (causing a va lue  of the magnetic t o t a l  
f i e ld  which is h igher  than t h a t  near  su r face ) .  When the magnetometer 
records a reading the t o p  senso r  w i l l  r ecord  a higher  t o t a l  magnetic 
f i e l d  than the lower sensor r e s u l t i n g  i n  a nega t ive  v e r t i c a l  g rad ien t .  
The  p re sen t  magnetic v e r t i c a l  g rad ien t  d a t a  were not  r igo rous ly  
interpreted due t o  the 1 ack o f  geological  and geochemical information 
required t o  perform a d e t a i l e d  study o f  the c o r r e l a t i o n  between s u r f a c e  
mine ra l i za t ion  and magnetic bodies.  . . .5 
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Geophysical resul ts  have been d i v i d e d  into five "zones", shown on the 
interpretation map as "A" t h r o u g h  "E",  for discussion. 
labelled for discussion only because I.P. survey was conducted over the 
area. I t  seems to  be the l e a s t  important, re la t ive to  the others, due 
to  a lack of h i g h  apparent chargeability. 
background" chargeabil i ty ,  a weak conductive trend and a re1 at ive 
large,  discontinuous magnetic anomaly. The chargeability is  believed to  
represent a background occurrence of sulphides. The conductor may be 
related to  the "conductor swarm" mentioned ea r l i e r  and is  believed to  be 
structural .  The magnetic anomaly is probably caused by local 
occurrences of magnetite. 

Zone " A "  was 

This zone contains " h i g h  

Zone "B" seems unique because much of i t  is comprised of h i g h  apparent 
chargeabil i t y  associated w i t h  h i g h  apparent r e s i s t i v i ty ,  i s  without 
conductivity and contains no s ignif icant  magnetism. 
show, however, t ha t  zone "B" has not been completely covered by the 
induced polarization survey. Line 7500 E was extended south beyond 
neighboring lines to  6000 N and shows a strong, wide apparent 
chargeability anomaly from 6300 N t o  7300 N. T h i s  wide anomaly is  
believed t o  represent the missing southern portions of the apparent 
chargeability anomaly w i t h i n  zone "B". Closer examination of the wide 
anomaly reveals t ha t  only par t  of the chargeability anomaly (from 7000 N 
t o  7300 N )  is related to  higher r e s i s t i v i ty  while the r e s t  correlates 
w i t h  a res i s t iv i ty  low. T h i s  suggests tha t  chargeable minerals such as 
su lphides  may encompass a contact w i t h  a more res i s t ive  environment on 
one s ide and a l e s s  resistive environment on the other. The lack of 
conductivity i n  the more res i s t ive  portion may indicate that  the 
sul phide particl  es a r e  i nsu l  ated by nonconductive mineral s, possibly 
olivine. Although zone "B" seems to  be a separate zone, comparison of 
line 7500 E pseudosection w i t h  tha t  of line 5750 E ,  as well as the south 
extremities of the intermediate lines 6000 E t o  7250 E ,  suggests tha t  
zone "B" may extend from l ine  8500 E a l l  the way down to  l ine  5750 E 
and, i n  fact ,  be par t  of zone ' IC". 

I.P. pseudosections 

According to  apparent chargeabil i t y  Fraser F i l t e r  contours, zone "C" 
exhibits the normal relationship between chargeabil i t y  and res i s t iv i ty ,  
namely h i g h  apparent chargeabil i t y  associated w i t h  low apparent 
res i s t iv i ty .  
chargeable anomalies correlating w i t h  higher and lower resis t ive 
environments forming a large anomalous zone which averages out on the 
Fraser F i l t e r  contours as a large highly chargeable zone. T h i s  large 
highly chargeable zone contains a number of the conductors from the 
"conductor swarm". Parts of some of the conductors seem t o  be 
associated w i t h  magnetic anomalies, possibly indicating spotty 
occurrences of magnetic pyrrhotite. Most of  zone "C" seems t o  exclude 
the very h igh  magnetic anomalies perhaps suggesting al terat ion of some 
of the magnetite t o  a nonmagnetic s ta te .  
re la te  t o  a massive su lph ide  core w i t h i n  a zone of disseminated 
sulphides or to  structure which has provided a conduit for  emplacement 
o f  mineral ization. The very h i g h  apparent chargeabil i ty values 
observed, for  example a t  about 6400 N on l ine  5250 E ,  indicate a h i g h  
percentage of disseminated s u l p h i d e s .  The low apparent res i s t iv i ty  is 
believed to  be due t o  the large amount of sulphides possibly coupled 
w i t h  a retrograde type of a1 teration such as chlor i te  a1 teration. 

Examination of pseudosections reveals mu1 t i p l e  

Conductors w i t h i n  the zone may 

. . -6  , 
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Zone "D" i s  comprised of VLF EM conductors from the "conductor swarm". 
These conductors are believed to  be similar t o  those w i t h i n  zone "C" and 
i t  is expected that  i f  I.P. survey was to  be performed i n  t h i s  region, 
apparent chargeability anomalies similar t o  those i n  zone "C" would be 
found. Some of the VLF EM conductors seem t o  correlate  w i t h  magnetism 
and therefore magnetic pyrrhotite may contribute t o  conductivity. 
Three I.P. lines (500 E ,  750 E ,  and 1000 E )  were surveyed to  the west of 
zone "0" and produced strong apparent chargeabil i ty  anomal ies on a1 1 
three l ines.  These anomalies, as well as VLF EM conductors (again par t  
of the "conductor swarm") have been grouped t o  form zone "E". Here 
again i t  appears that  portions of the conductors may be magnetic and 
may be caused, a t  l e a s t  partly,  by magnetic pyrrhotite. 

The conductors referred t o  as a "conductor swarm" are  believed to  
represent conductive portions of an east-west structural  zone. T h i s  
structural zone may then have provided access fo r  i n t r u d i n g  mineral i r i n g  
f l u i d s  which have deposited disseminated sulphides  detected by the 
present induced polarization survey. 

When viewing a l l  I.P. pseudosections together and when considering the 
possible genetic relationship between the conductor swarm, interpreted 
as a structural feature, and dissemniated su lph ide  mineralization, i t  
seems reasonable to  speculate t ha t  zones "B" through "E" may be parts of 
one 1 arge m i  neral ized body. 

Total f i e ld  and vertical gradient magnetic prof i les  were used t o  see how 
magnetism correlated w i t h  occurrences of disseminated sulphides 
interpreted from induced polarization data .  
magnetism, probably due t o  magnetite, seems t o  occur contiguous to  
strongly anomalous apparent chargeability values. 
h i g h  chargeability appears t o  be bounded by magnetism. 
suggest some genetic relationship between sulphides  and magnetite. 
More detailed geological information would be required to  specul a t e  
further on the type o f  relationship between magnetite and sulphide 
mineral ization. 

In many cases near surface 

T h i s ,  then, may 
In some cases the 

4. RECOMMENDATIONS 

Induced polarizati 
apparent chargeabi 
ground. Inexpensi 
i s  recommended on 

on pseudosections show a number of strong near surface 
l i t y  anomalies which should be investigated on the 
ve surface investigations us ing  a back hoe or blasting 
the following near surface anomalies i n  order t o  

confirm the presence of su lphides  and t o  test fo r  the presence of 
economic m i  neral s : 

l ine  5250 E - stat ion 6350 N 
l i ne  5250 E - stat ion 6650 N 
l ine  4500 E - stat ion 7050 N 
1 ine 5750 E - stat ion 6650 N 
l ine  6000 E - stat ion 7750 N 
1 ine 5500 E - stat ion 7200 N . . .7 
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I.P. anomalies which  a r e  deeper, o f  the order of 100 t o  150 f ee t ,  should 
be tested by d r i l l i n g .  

l ine  5500 E - s ta t ion  6750 N 
l i ne  5250 E - s ta t ion  7050 N 
line 5500 E - s ta t ion  7100 N 
l i ne  7500 E - s ta t ion  6450 N 
l ine  5750 E - s ta t ion  6800 N 

They are as  follows: 
1 111 
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Targets worthy o f  investigation from a geophyrical standpoint which  are 
interpreted t o  be between about 150 f ee t  and 300 f ee t  a r e  as follows: 

line 5000 E - s ta t ion  7100 N 
l ine  6250 E - s ta t ion  8450 N 
1 ine 7500 E - s ta t ion  6650 N 
l ine  7500 E - s t a t i o n  7100 N 
l i ne  8250 E - stat ion 7600 N 
l ine  4500 E - s t a t ion  7400 N 

I f  subsurface investigations of targets  l i s t e d  above provide indications 
of economic mineralization t h e n  additional inlduced polarization is 
recommended t o  more completely define the su lph ide  mineralization which  
is believed t o  continue from zone "B" through zone "E". 

Interpretex Resources Ltd.  
Vancouver, B.C. 
Ilec. 13, 1988 



m 

m 

Reepectfully Submitted 

INTERPRETEX RESOURCES LTO. 

Vancouver, Britiah Columbia I PERMIT TO PRACTICE I 

I Signature 

E-R. ROCKEL 

Consulting Geophysicist 



CERTIFICATE 

I, EDWIN ROSS ROCKEL, Geophysicist of Vancouver, British Columbia, Canada, hereby 
certify that: 

1. I received a B.Sc. degree in Geophysics from the University of British 
Columbia in 1966. 

2. I am a Consulting Geophysicist and owner of Interpretex Resources Ltd. of 
Box 4 8 2 3 9 ,  Bentall P.O., in the City of Vancouver, in the Province of 
British Columbia. 

3 .  I currently reside at 6571 Cooney Rd., in the Municipality of Richmond, 
in the Province of British Columbia. 

4 .  I have been practising my profession sirice graduation. 

5. I am a Professional Geophysicist registered in the Province of Alberta. 

6 .  I am a Professional Engineer registered in the Province of Saskatchewan. 

7. I am a Certified Professional Geological Scientist registered in the United 
States of America. 

Geophysical work described in this report, and the interpretation of data 
therefrom were performed by employees of Interpretex Resources Ltd., under 
my direct supervision. 

This report may be used for the development of the property, provided that 
no portion will be used out of context: in such a manner as to convey 

8 .  
H 

1 
9. 

J meanings different from that set out in the whole. 

10. Consent is hereby given to the company for which this report was prepared 
to reproduce the report or any part of it for the purposes of development 
of the property, or facts relating to the raising of funds by way of a 
prospectus and/or statement of material facts. 

a 

I 

I 

Vancouver, 
British Columbia 

Edwin Ross Rockel 
B.Sc., P.Geoph., P.Eng. 



1' - 1  

1 I 

L 3 

I' 

J 
I 

APPENDIX GP1 

Equipment Specifications 



...... . . . . . . . .  

SpeCifiCatiOnS" 
Frequency Tuning Range ....... -15 to 30 kHz, with bandwidth of 150 Hz; tuning 

range accommodates new Puerto Rlco station 
a t  28.5 kHZ 

Transmitting stations Measured. . Up to 3 stations can be automatically measured 
at any given grid location wittrln frequency 
tuning range 

Recorded VLF Magnetic 
Parameters ................ .Total field strength, total dip, vertlcal 

quadrature (or ai tema tely, horizontal 
amplitude) 

Standard Memory capacity. .... .800 combined vu: magnetic and VLF electric 
measurements as well as gradiometer and 
magnetometer readings 

Display ...................... .Custom designed, ruggedized liquid crystal 
display with built-In heater and an operating 
temperature range from -4OT to + 55OC The 
display contains six numerlc digits, decimal 
point battery status monitor, slgnal strength 
status monitor and funceion descriptors 

RSWX Serial I/O Interface ..... .2400 baud rate, 8 data bits, 2 stop bits, no parity 

memow 
Test Mode .................... A Dlagnostlc Testing (data and programmable 

B. Self Test (hardware) 

automatic tilt compensation 
sensor Head .................. Contalns 3 orthogonally mounted coils with 

Operatlng Envlronmental 
Range ...................... -40'c to +550c; 

0 - 100% relative humidity; 
Weatherproof 

Power Suppty ................. Non-fnagnetic rechargeable sealed leadadd 38V 
DC battery cartridge or belt; 18V DC disposable 
battery belt; 12V DC external power source for 
base station operation only. 

Weights and Dimensions 
Instrument Console ......... .2.8 kg, 128 x 150x 250 mm 
SensorHead ................. 21kg,130dla.x130mm 
VLF Electronics Module. ...... .I.? kg, 40 x 150 x 250 mm 
Lead A d d  Battery Cartridge .. .1.8 kg, 235 X 105 X 90 mm 
Lead A d d  Battery Belt ....... -1.8 kg, 540 x 100x40 mm 
Dkposabie Battery Bett ...... -1.2 kg, WX 100 x 40 mm 

. .- .- . . . . . . . .  ... 
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spedficati- 
Dynamk Rwlge. ....................... .18,OOO to 110,OOO Q a m W  Rollover dbpbv feature 

suppresses first significant dlgit uwn exceeding 100,ooO 
Qammas. 

Tuning Method. ........................ . Tuning value is calculated accurately utilizing a swclally 
developed tuning algorithm 

value 
A- Fine Tuning. .................. f 15% rebehre to ambient field stxength Of bst Stored 

Mspbv Resolution. ..................... .O.I gamma 
Rocessfng SenSttMty. ................... f 0.02 m m a  
#attstlcd E m  ReSolUUOn ............... .o.m gamma 
m u t e  Accuracy ...................... f 1 gamma at ~0.000 w m a s  at 230~ 

~ M e m o r y Q p a d t Y  
Totd Fleld OT (;radMt. ................. 1200data blocks or sets of readings 
neune points ........................ d 0 0  data b- or sets of readings 

f 2 gamma Over total temperature range 

~ a s e  =. ........................ .5.000 data bi-wwts of readings 
Dlspls/. ............................... *ked IiqUM crystd d@W with ar 

operatlngtemOeraaKerangefmm40Yto +5S0CThe 
d k f W c o n t a i ~ s i x n u ~ d l g b ,  dedmd polnt battery 
status monitor, s19M, decay rate and dgnd mplltude 
monitorandfi~nctlondescrlpto~. = 232 sera 110 m-. ................ 24OObaud, 8 data bftr. 2stop Mts, no parity 

Gradlent ToleG"X ..................... .6,000 P m a S  Per meter (field wnven) 
faMode.  .:. ......................... .AMagnostictestlngtdataandpragrammabk?memory) - ................................ OPtlmw rlwatwe dedgn. Maoneck -i- is 

oondstentwlm thespedfied absoluteacc~rs~y. 
cradlent sensors. .............. : ........ .os ~ ~ = s e o a r a t l o n  0, norrndked to gammas/metef.optlonal1.0metwsensorseoaration 

available. HOrizona senxm optiota 
cable .................... ; ...... Remains fWbk In 

StJa~nreuefconneCtor 

secondinaements 

B.WTeSt[hardWaret . 

W Spedfied, Mudes 

Cvding Tkne tsase statlon  ode) .......... Rogrammabk from Ssecondsup to60minutes in 1 

Operating EnvironmenW Range. .......... -4OT to +SS°C. 0-70096 relative humidity; weatjwpmof - ~ o p r v  .......................... Norrmagnetk rechwgeable - -add battery 
(XtTklW OT belt rechargeable N K M  of WyXKabk? battery 
cwldge Of belt Of I Z V  DC power~ rCe  Optlon for base 
station ogerauon. 

depending upon ambient temperature and m e  of 
readings 

Battery QcMdge/m ufe. ............... 2,000to5,000feacJlngs, forseatedleadaddpowersu~~tv. 

Wefghtr Md Dimensions 
msbufneilt -only. ............... 2.8 kg, 238 x 750 x 250mm 
NiCad WAIkdW Battery- . . . . . .  -12 kg. 235 x 105 x m m  
Nicad ormllne 8attery E3eK. .......... -1.2 kg. 54ox lOOx4Omm 
Lead-Add Battery C~IWWW ............. 1.8 kg. 235 x 105 x 90mm 
-cMBatterym.. ................ .~-8kg.=xmx40mm - 1.2 kg. 56mm dlameter x 200mm 
Gradient sensor 
0 . 5 r n w - m  .... .: . . . . .  .2.1 kg. S6crm dbmeterx mrn 

cladlent sensor 
~1.0msepanUon-opt)onaD,. ........... .2.2 ka 56mm dlameterx I m m  

.............................. 

seandwdSystemCommt . . . . . . . . . . . .  lmbument consoler se~or; me te r  wbk?, aluminum 
secaomfsenuxstaff. powersu~ply. hameaaaembty. 
operaummanud. . 

-Em? Statim muon. .................... standard svstem plus i o  meter cabk 
cradiometer OPUm .................. . Standard swtem plus 0.5 meter SerKOT 



M-4 SERIES 

M-4 
Induced 
Polarization 
Receiver 

DESCRIPTION 
The Huntec M-4 is a microprocessor based 
receiver for time and frequency domain IP 
and complex resistivity measurement. It is: 

Easy to operate. One switch starts a 
measurement, of up to 33 quantities 
simultaneously. The optional Cassette 
Datalogger records them all in seconds. 
Calibration, gain setting and SP buckout 
are all automatic. 

Reliable. Using advanced digital signal 
processing techniques, the M-4 delivers 
consistently accurate data even in noisy, 
highly conductive areas. For mechanical 
reliability it is  packaged in a ~ g g e d  
aluminum case for backpack or hand 
carrying. 

Versatile. The operator may adjust delay 
and integration times, operating fm~ueracy 
and other measurement parameters to 
adapt to a wide range of survey condi- 
tions and requirements. An independent 
reference channel facilitates drillhole and 
underground work, and guarantes trans- 
mitter-receiver synchronization in high 
noise conditions. 

Highly accurate. with a frequency band- 
width of 100 Hz and noise-cancelling digital 
signal stacking, the M-4 delivers vwy m i s e  
results. The details are summarized in a 
table overleaf. 

I 

I -- .- ~ I. I - :- 

Sensitive. The same features that make 
the M-4 accurate allow detection of very 
weak signals. The Huntec receiver requires 
lower transmitter power than any other, for 
a given set of operating conditions. Auto- 
matic correction for driftr in self-potential 
and gain allow long stacking tirnes for 
significant signal-mise improvements. 

intelligent. Underthecontrd of a power- 
fulIdbitmicroprocessor,theM-4calibmtes 
and tests itself between measunmts. 
Coded erro~ messages, flashed alto the 
display, inform the operator of any mal- 
function. 

The M-4 Receiver is complemerited by 
Huntec's new M-4 transmitters, which offer 
precisely timed constantcurrent output 
and both time and frequency tJomain 
waveforms, compatible with the receivds 
accuracy and multimode measurement 
capabilities. The RL-2 Reference Isolator 
connects any IP transmitter to the teceiwr's 
reference channel. 

Contact Huntec for more information on 
the benefits offered by the M-4 product 

FLATURES I 
Time and Frequency domain IP and 
Complex Resistivity operation. 
Simultaneous Time domain and Complex 
Resistivity measurement 
Automatic calibration 

gain setting 
SP cancellation 
fault diagnosis 
filter tuning. 

Independent r e f m e  channel for drill- 
hole and underground wrk. 
42 quantities, displayable on large 3% 
digit lowtemperature liquiduystal read- 
out 
Analogue meter for source resistance 
f l W i 3 S U ~ t .  

8 hours continuous OQeration with re 
placeable, rechargeabie nickelcadmium 
battery pack (2 supplied). 
Optional Casette DataLogger fits inside 
case, has tead-aftewrite emx checking. 
Up to 3% stations per tape. 
Conveniently packaged for backpacking 
or hand carrying. 
100 Hz bandwidth, fine time-resolution. 
Advanced digital signal stacking. 
Delivers reliable, accurate data in noisy, 

109 ohms differential input resistance 

highly conductive areas. 



I' SPECIFICATIONS 
INPUTS ' signal ! Range: 5 x lov5 to 10 volts. Automatic ranging. 

Overload indication 
Greater than lo9 ohms differential 

-5 to +S volts (automatic) 
Lowleakage diode clamps, gas discharge 
surge arrestors, replaceable fuses. 

500 mV minimum, 10 volts peak maximum, 
overload indication 
2 x 16 ohms differential 

Resistance: 
Bandwidth: 100 Hz 
SP Cancellation: 
Protection: 

Reference Channel 
Level: 

Resistance: 

operating contrds 

I 

/CONTROLS AND FUNCIIONS 

16 keys, calcuhtor format, function associated 
with each key. 

Reference Registers: Keypad may be used to store up to ten 3% 
digit numeric values with floating decimal 
point to represent station number, line 
number, operator, time, date, weather, 
bansmitter current, etc. for recording on 

/=e:?-* All programming controls are on a covered 
sub-panel. 

Select delay time t,, in milliseconds charge- 
ability window in milliseconds; operating 

I /Kevpad: 

- lSmchei: 
1 
3 1 

m I cassette. 

Thumbwheel 

frequency; PFE 'p requency ratio. 

Primary voltage; self-potential; chargeability 
(total or each of 1Owindowsof equal width); 
phases of odd harmonics 3 to 15; amplitudes 
of odd harmonics 1 to 15; cycle count; 
repeating display of polarization potential 
and total chargeability. 

Freq. domain: Primary amplitude, Percent Freqwncy Effect; 
self-potential; cycle count 

Complex Resistivity: Phases of odd harmonics 3 to 15; amplitudes 
of odd harmonics 1 to 15; fundamental 
phase (with ref. input); cycle count 
Battery voltage, Frequency error. 

a DispiayaMe q~nti t ies  
Time domain: 

1 1 Any mode: 

joisplavr 
I Digital Display: 3% digit, lowtemperature liquid crystal 

display. Indicates measurement results and 
diagnostic error messages. 

Analogue Meter: Ohms scale for source resistance; also g'ive~ 
qualitative indication of signal-tcmoise ratio. 

CASSETTE DAtALOGCER (OPTIONAL)- 
Description: Accommodated within M4 chassis. If not 

acquired with receiver, may be retrofitted by 
user at any time. Two recording modes: 
Al l  sub-panel settings, measurement results, 
and contents of reference registers are 
recorded (2 seconds nxording time). 
As in partial mode, but also recorded is one 
cycle of averaged signal waveform (28 seconds 
recording time). If external reference i s  used, 
one cycle of reference waveform is also 
recorded (60 seconds recording time). Extra 
memory and soft-ware available to average 
and storethe referencewaveform foradvanced 
offline resistivity computation. 

Format: ANSI/ECMA/ISO standard for saturation 
recording: 80 bytes/record, all data recorded 

Read-afterwrite data verification (automatic). 

m 

I 
Partial: 

I Full: 
I 

J 
J 

, in ASCII code. 
-,Verification: 

M-4 Receiver with 
battery pack: 
h4-4 Receiver with 
battery pack and 
Cassette DataLogger: Dimensions as above, 11 .O kg. 
Replaceable 
Battery pack: 33 cm x 11 cm x 4.5 cm, 3 kg. 

45 cm x 33 an x 14 cm, 10.0 kg. 

Temperature: Operation: -2OOC to +55OC. 

Humidity: 
Altitude: 
Shock,Vibration: 

Storage: -4OOC to +7Ooc. 
Moistureproof, operable in light drizzle. 
-1,525 m to +4,775 m. 
Suitable for transport in bush vehicles. 

OUTPUT ACCURACY AND SENSITIVITY 

(1) Frequency domain mode:at harmonic frequencies up to 15 Hz, 

Time domain mode: at harmonic frequencies up to 7.5 Hz, 
increases to not more than 5 milliradians at 80 Hz. 

increases to not more than 5 milliradians at 30 Hz. 
(2) of total OFF time 
(3) Full scale defined as 100% PFE. 

Cassette Data: recorded in ASCII, 9 digits with decimal point 
fixed for four clecimal digits. 
Display Data: .3% digits, floating decimal point. 
Resolution of averaged waveform limited by A/D converter to 
one part in 40% x (square root of cycle count). 
Resolution of reference waveform (not averaged) limited by 
available memory to one part in 256. Additional memory and 
awraging'software available as option. 

CHARGEABILITY WINDOWS 
I 

I hH- DEIAY n m  TD 

HUNTEC 
1750 Brimley Road, Scarborough 
Ontario, Canada M1P 4x7 
Phone: (416) 299-4100 Telex: W963640 

J 
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DESCRIPTION 

The HUNTEC M-4 2.5 kW Induced 
Polarization transmitter is designed for 
time domain, frequency domain (PFE) 
and complex resistivity applications. 
The unit converts primary 400 Hz ac 
power from an enginealternator set 
to a regulated dc output current, set 
by the operator. Current regulation 
eliminates output waveform distortion 
due to electrode polarization effects. 
It is achieved in the transmitter by vary- 
ing the alternator field currents. lhe 
transmitter is equipped with dummy 
loads to smooth out generator load 
variations. 

FEATURES 
Solid-state switching for long life and 
precise timing. 

t Open circuit during the "off" time 
ensures no counter current flow. 

Resistance measurement for load 
matching. 

Precision crystal controlled timing. 

Failsafe operation protects against 
short-circuit and overvoltage. 

Automatic regulation of output 
current eliminates errors due to 
changing polarization potential and 
load resistance. 



SPEC1 FlCATlONS 
M-4 2.5 kW Transmitter 
Power input: 

output: 

96 - 144 V line to line 3 phase, 
400 Hz (from Huntec generator set) 

. Voltage: 150 - 2200 V dc in 

Current regulation: 

Output frequency: 

Frequency 
accuracy: 
Output duty cycle: 
T0AT.n + T,ff) 

Output current 
meter: 
Ground resistance 
meter: 
input voltage meter: 
Dummy load: 
Temperature range: 
Size: 
Weight: 

8 steps Current: 0.2 - 7 A regulated*' 
Less than M.l% change for +IO% 
load change 
0.0625 Hz to 1 Hz (time domain, 
complex resistivity) 
0.0625 Hz to 4 Hz (frequency 
domain) selectable from front panel 
An additional range of frequencies 
between 0.78 and 5.0 Hz is avail- 
able and can be selected by an 
internal switch. 

+SO ppm -3OOC to +60°C 
0.5 to 0.9375 in increments of 
0.0625 (time domain) 
0.9375 (complex resistivity) 
0.75 (frequency domain) 

Two ranges: 0-5 A and 0-10 A 

Two ranges: 0-10 kn, 0-100 k n  

Two levels: 500 kW and 1.75 kW 
-34OC to +5OoC 
53 cm x43 cm x29 cm 
26 kg 

0-1 50 V 

"Smaller currents are obtainable, but outside the current 
regulation range the transmitter voltage is regulated, not the 
current. 

I 

SPECIFICATIONS 
M-4 25 kW Engine Driven Alternator 

output: 
Engine: 

120 V ac 400 Hz 3.5 kVA maximum 
Briggs & Stratton 6 kW air cooled, 
single cylinder four cycle piston 
engine with manual start 
Regular grade gasoline, tank capa- 
city 3.8 L to give 4 h duration 

Fuel: 

Alternator: Delta connected heavy duty auto- 
mobile type, belt driven, air cooled 

Construction: Tubular protective carrying frame 
with resiliently mounted engine 
and alternator 

Size: 51 crnx48x76cm 

Weight (dry): 61 kg 

HUNTEC GEOPHYSICS 
1750 Brimley Road, Scarborough 
Ontario, Canada M1P 4x7 
phone: (416) 299-4100 
Telex: 06-963640 

PO. Box 851, Dartmouth 
Nava Scotia, Canada B2Y 325 
Phone: (902) 463-2380 
Telex: 019-31446 
U)CATED AE ARGO WILDING. 
BEDFORD I" lE OF OCEANOCRA?HY 



DATE 

15- 31fiUG88 

1-1SSEPT89 

12,13SEPTB8 

16-31SEFT8Y 

3,4,11,15OC T 88 

l-LSOCT&F( 

16-23OC TP8 

16,170C T8ii 

7,8,9,14,151.10V88 

16.1 8.2 5,262 7NOV88 

4 -9,13,15 DECE(8 

SOURCE 

I - 
I I -8 - I ------ I D B 

325 
N.C.  

325 

325 

r N.P,= no productlon 
W N.C.= no chargo 

--. - 

STATEMENT OF EXPENDITURES 

JRVEY 

,850 

1905 

5480 

355 

MAG/VLF 

TANDBY 

990 

140s 

1980 

495 

”. 

3290 4950 

812SO 

650 

73L25 

731.25 

1056.25 

3981.25 

URVEY 

1690 

16900 

20280 

8450 

I P  

1 A I J  D b ‘Y 

3200 

2400 

2400 
I 

! 

47320 8000 

650 

731.25 

731,25 - 
3981.25 2750 

TOTAL 

44272,SO 



APPENDIX 4 

PERSONNEL 

The following personnel worked on the property and/or were engaged in 
aupervlsion for all or part of the days noted (includes mobilization and 
demobilization): 

N a m e  

J.A. Martin 
Vancouver, B.C. 

L.M. Bzdel 
Saskatoon, Sask. 

J. McIntoeh 
Naranata, B.C. 

T.A. Iannone 
Natanata, B.C. 

D. Segal 
Kanloops. B.C. 

B. lgcPhee 
Penticton, B.C. 

ll. Gawne 
Penticton, B.C. 

L. Reed 
Naramata, B.C. 

Poai t ion 

Geophysical Technician 

Geophysicist 

Geophyeical Aeaietant 

Geophysical Assistant 

Geophysical Assistant 

Geophysical Assistant 

Geophysical Assistant 

Geophysical Assistant 

Dates 

Aug. 1 - 20, 22 - 31 
Sept. 1 - 3, 7 - 15, 
17 - 22 L 24. 1988 

Sept. 14 - 16, 18 - 
30, Oct. 1 - 23, 1988 

Sept. 21 - 30 Oct. 1 
- 23. 1988 

Sept. 14 - 16. 18 - 
30, Oct. 1 - 23, 1988 

Sept. 14 - 16, 18 - 
30, Oct. 1 - 23, 1988 
Sept. 14 - 16, 1988 

Sept. 14 - 16, 1988 

Sept. 18 - 30, Oct. 
1 - 23. 1988 

The following personnel were involved in data preparation or reporting 
of the pro3ect for part or all of the days noted: 

N a m e  Position Dates 
. 

E.R. Rockel Consulting Geophysicist NOV. 16, 18, 25 - 27. 
Richmond, B.C. Dec. 4 - 9, 13 - 15, 

1988. 
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