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SUMATRA RESOURCES THC.

CAROL, and CAROL 1 CLAIMS

Vancouver Island

1. INTRODUCTION

This Report is prepared at the request of Sumatra
Resources Inc., to be used for submission on the Vancouver
Stock Exchange for raising public funds for further exploration
of the propertiy.

The Report is based on the results of the exploration
program performed by NVC Engineering Ltd. This consisted of
linecutting, geological mapping and sampling, geochemical soil
survey., VLF-EM survey and ground magnetic survey.

The program was cxercised by a five man crew under the
field management of D. Cukor, Geologist and the overall super-
vision of V. Cukor, P. Eng.

All samples were submitted for assay to General

Testing Laboratories, Vancouver, British Columbia.
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2. REVIEW

2.1 SUMMARY and CONCLUSIONS

The area is underlain by the rocks of the Leech River
Complex comprised of metasediments and metaveolcanics,
intruded by stocks of dieritic rocks. The general area has
a history of some gold production, mostly from gold placers.
Recently, within the same complex, exploration has been
carried out on numerous gold showings of which several have
a potential to develop into small scale, high grade producers.

On the Carol Claims, prior to this program, limited
prospecting and geochemical reconnaissance produced silt
samples with anomalous gold.

The systematic geochemical survey during this program
revealed some anomalous gold and/or silver. However,
rechecking the genlogy of these areas and sampling of
rock ocutcrops, where found, has not produced, as yet, any
anomalous values. Proper prospecting and geological
mapping is greatly hampered by cut timber, which makes
access to areas beyond roads and grid lines very difficulrt.

The presence of electromagnetic anomalies has not yet

been explained and these areas should be further prospected.
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2.2 RECOMMENDATIONS

It is recommended to file assessment work on the property
and follow up with prospecting of the conductive zones out-
lined by VLF survey. The areas of extreme high magnetic

susceptibility should be further examined as well.

2.3 COST ESTIMATE

For the next step of the prospecting on the property it
is recommended that a budget of about $10,000 be secured.
This budget should allow a junior geologist or senier pros-
pector with a helper to spend about 10 days on each of the
two claims and provide sufficient funds for extensive assaying

of necessary s0il and rock samples.

engineering Hd.
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3.1 LOCATION

The Carol Claims are located at the southern tip of
Vancouver Island, east and south of Port Renfrew. The
Carol Claim straddles the West Coast Road (Provincial
Highway No. 14) while Carcl 1 Claim is located on Mosquito
Creek. They are on NTS 92C - 9W in the Victoria Mining
pDivision. The Carocl Claim is at latitude 48° 32' N and
longitude 124° 21' 30" W; Carol 1 is at latitude 48° 32'

N and 124° 18' 30" W.

3.2 ACCESS

The claims are accessible from Victoria by the Victoria
Port Renfrew Highway (No. 14) for a distance of 103 kilo-
metres. The Carcl Claim lies on the highway. The Carol 1
Claim is accessible via the main logging road (Red Creek
Fir) which turns off the highway only a short distance east

of Port Renfrew.

3.3 CLAIMS

Twa hard rock mineral claims comprise the property,
The claims were located on the modified grid system and
are not contigquous. The claim and corresponding recording

data are as follows:

engineering Hd
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1.3 CLAIMS (Cont'd)

Claim No. Units Record No. Record Date
Carol B 1469 March 19, 1985
Carcl 1 10 1605 November 15, 1985

Sumatra Rescurces Inc. acquired 100% ownership of the

claims.

Eoth claims are at low elevations which range between
120 - 400 metres above sea level. The topography is
moderately rugged.

The claim area has the typical West Coast climate
which is characterized with hot summers, moderately cold
winters and an abundance of atmospheric precipitation.
Snowfall on the property is very rare.

The area is overgrown by thick forest cover consisting
mostly of cedar, spruce, fir and hemleock with thick under-
brush. BRoth claims have been logged and then thickly
overgrown by a dense second growth. This has been sub-
sequently subjected to industrial thinning which now causes
great difficulty for traversing the property. 1In preparation
for surveys it causcd extensive and exponsive line cutting

through the tangle of small timber cut and left on the site.

engineering Ha.
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4. HISTORY

The first placer gold discovery on the Leech River was
made in 1864. Since that time gulﬂ has been recovered from a
number of rivers and numercus small creeks. Although no
production records were kept until 1924, it is estimated that
gold production from the Socoke and Leech River areas, unktil
1974, exceeded 5200,000.

From the start it was assumed that the gold had been
brought by the glaciers and deposited in the glacial debris and
later reworked and redeposited in the stream sediments as placer
gold., Subsequently, metallic gold was [ound on numerous loca-
tions within the Leech River Complex. The best known within
this complex are the showings of Beaupre Resources on Valentine
Mountain where numerous samples containing visible gold were
collected. One sample from the 17 cm. wide veln was reported
to assay 24.95 oz/ton gold.

The immediate area of both Carol and Carol 1 Claims has
been explored in the past. The Carol Claim was part of the
Spanish Group which was prospected by JMT Services Corp.

During that program numerous silt, scil and rock samples were
collected, of which several were taken off the Carol Claim.
The highest assay of the silt samples from the Carol Claim
returned 140 ppb gold and 55 ppm arsenic. The claim was also
surveyed as a part of the regional airborne EM survey, which

outlined the short, rcast-weost conductor in the middle of the

E anginearing Hd



4. HISTORY (CONT'D)

claim. Just a short distance west of the Carol Claim two quartz
veins, in slates, host gold values. The showings are listed in
the B. C. Mineral Inventory under numbers 58 and 72.

The Carol 1 Claim was part of the Ox Group, where
limited cxploration was carried out in 1981 by Utah Mines. This
consisted of limited sampling and some magnetic reconnaissance,
Only a small portion of this work covered the Carcl 1 Claim;
most of the work was carried out on the surrounding claims.

This work produced some excellent gold values from the area

west of the claim, while several geochemical samples on the claim
returned from 160 - B90 ppb gold. The Ox gold showing east of
the Carol 1 Claim consists of quartz veins and aplitic dykes
containing visible gold and is shown on the B. C. Mineral

Inventory Map under number 59.

E angineering ld



2. GEOLOGY
5.1 REGIONAL GEOLOGY

The regional geology of southern Vancouwver Island is
shown on the GSC Geology Map 1553 A, Geology, Victoria, by
J. E. Muller 1980, scale 1:100,000 and on the G5C Map 821,
Geology of Nitinat Lake by J. E. Muller, 1973-8Bl, scale
1:125,000. A simplified map based on Muller is shown in
the Report as Figure 4.

This map shows that the general area surrounding the
Carol and Carcl 1 mineral claims is underlain by the rocks
of the Leech River Complex. This 75 km. long and generally
east/west trending belt of late Jurassic to Cretaceous age
consists mostly of metasediments and metavelcanics. The
original rocks were metamorphosed to low temperature,
moderate pressure [acics - phyllite [or metasediments and
greenschist for the metavolcanics. The complex also in-
cludes metamorpliosed pelites, sandstone, chert and conglo-
merate.

The rocks of the Leech River Belt are intruded by
aplitic sills and dykes, mostly paralleling the schistosity.
Numerous quartz veins carry pyrrhotite, arsenopyrite,
pyrite mineralization which often host gold values. Some
attractive samples with visible gold were found in this

area.,

Two major east/west fault zones are separating the

E engineering id



5.1 REGIONAL GEOLOGY (Cont'd)

Leech River Complex from the other stratigraphic units.
To the north is-San Juan Fault and to the south is Leech
River Fault. Other secondary structures as well as schis-

tosity of rock is mostly parallel to these major zones.

5.2 LOCAL GEOLOGY

The Carcl Claim is generally underlain by quartzites
and argillacecus gquartzites; greenschist occurs in the north-
west corner of the claim. The quartzites are a buff to grey
colour and the greenschist is a dark green to almost black.
On the Carol claim a fault is inferred to run at about 90°.
It was observed on line 5 200 S with the metamorphic layers
dipping at roughly 50° N on the south side of the fault and
roughly 30° on the north side. Geophysics imply that this
fault runs the width of the property. Another fault is in-
ferred to run at approximately 340° and is located somewhere
between 300 N and 500 N on line 3, separating the greenschist
and the quartzites.

The Carol 1 Claim geclogy consists of a series of meta-
sediments and metavolcanics with some minor intrusive. The
metasediments are represented by the phyllites, shales and
guartzites. Metasediments underlie the largest area of the
property. The phyllites are a dark greenish-brown colour with

fine grainecd mica between the foliated layers. Foliation

E engineering Hd,
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5.2 LOCAL GEOLOGY (Cont'd)

occurs in layers up to 3 mm wide. The phyllite varies from
shaley phyllite to a true fully metamorphic rock, indeed the
gradiation starts from the shale, all of which has been
metamorphosed to varying degreecs. The shale is dark grey

te dark grey-brown to black. The dark grey shale is the

most homogenous while the dark grey-brown contains some thin
carbonaceous layers which appear through the rock., All eof
the shale and phyllite observed on the property had been
subjected to drag folding which is 1 em in amplitude and

5 to 10 em. in width. The light grey guartzite varies in the
degree of metamorphism and silicification. Most of this unit
shows foliation. The chlorite schist and greenschist unit
again vary in the severity of metamorphism from a greenschist,
a product of a sheared greenstone, drab olive green in colour,
to a severely sheared chlorite schist, in which chlorite

is the main constituent, The colour of the chlorite schist
varies from a dark olive to a fairly vivid dark green. The
chlorite schist is a recessive unit.

The intrusive varies from a diorite to a dioritic my-
lonite. The diorite is fine to medium grained with the
mafics as 1 cm long plates of hiotite or rods of hornblende.
The intrusive is sheared to varying degrees from jointed and
slightly sheared rock which is still recognizable as diorite

to a light grey or a buff-grey mylonite with all primary

E engineering Hd.
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5.2 LOCAL GEOLOGY (Cont'd)

features destroyed.

Structurally, the geclogy of the Carcl 1 Claim 1s
dominated by the Mosguito Creek fault, likely a branch or a
secondary fault between the San Juan and the Leech River
faults. The metamorphic layering in the rocks on the property
is semi parallel with the Mosquito Creek fault, The rock
packages on the north and south sides of the creek appear to
have been juxtapositioned; on the north side of the creek
the rocks are more layered and occur in bands from tens to up
to a couple of hundred metres wide. Moreover, the rock units
do not continue across the creek canyon.

Several areas, where silicification was noted, were

sampled but returned low values in both silver and gold,

enginesring d
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MAGHNETIC SURVEY

6.1 FIELD METHOD

In preparation for geophysical and geochemical surveys
a grid was cut on each of the Carol and Carol 1 claims. All
lines had to be cut by a chain saw through a maze of the
fallen timber left on the site after thinning of the second
growth, This caused not only costly and time consuming
cutting, but also made the attempts to prospect or sample
areas beyond the cut grid lines, very difficult.

Survey lines were cut at 100 metre intervals and
stations along the lines were picketed or flagged at 50
metre spacing. Readings were taken at 25 metre spacing.

The ground magnetic survey was run simultaneously
with the VLF survey, both surveys utilizing the Scintrex
IG5-1II system. The part of the system dedicated to magnetics
utilizes two conscle units, one set up as the base station,
the other as the portable unit and two similar proton pre-
cession sensors measuring total magnetic field. A detailed
description of the instrument is found in Appendix 1 at the
end of this Report.

The base station and field unit are time synchronized
so that the background field, diurnal variations and micro-
pulses can be filtered from the data. The base station was
programmed to measure the field and record the readings

every twe seconds.

2



Two Magnetic Survey Plans, 1n the scale 1:5000 were
prepared, one for each claim. The plans display magnetic
readings, corrected for diurnal variations and then
reduced by about 55000 gammas f[or easier handling. These
relative readings were then contoured at 50, 100, 500 and
1000 gammas to outline general magnotic trends.

The Magnetic Survey Plan for the Carol Claim is appended
to this Report as Figure &, and the Magnetic Plan for the
Carol 1 claim is Figure 7. Both plans are placed in the

pocket at the end of this Report.

6.3 DISCUSSION OF RESULTS

=t P P e b e it S b et S e

Carol Claim

Most readings show moderate magnetic relief, except
for the northeast ccrner of the claim where very high
rcadings of up to 49,193.9 gammas were recorded. In general,
magnetic trends follow the sast-west direction coinciding
with the geological structural trends in the area.

The zone of high reading, at the northeast claim
corner also follows the same general east-west trend. This
area of very high magnetic susceptibility coincides roughly
with the VLF anomaly. However both gold and silver geo-
chemical readings remained within the background values in

this area.

N
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6.3 DISCUSSION OF RESULTS (Cont'd)

Carol 1 Claim

The magnetic susceptibility on the Careol 1 claim well
reflects the geology of the area. 1In the area south of
Mosquite Creek the majority of readings are below 100
gammas, except for several smaller zones. This area 1is
underlain generally by metasediments. North of the creek
the majority of the readings are in the range between 100
- 500 gammas, well reflecting green schist (or chlorite
schist) and volcanics. Several zones of over 500 gammas
probably reflect underlying dioritic plugs. The sharp
change in magnetic susceptibility of underlying rocks
along Mosquito Creek shows most likely the presence of a
strong, cast-west trending fault zone, dividing the two
different rock types.

Where any magnetic trends were suggested they seem to
mostly follow the north-south direction, which in the area
does not coincide with the general trend of geolagic
structure. This phenomenon has yet to be explored and

explained.

E angineering Hd
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VLF - ELETROMAGNETIC SURVEY

7.1 FIELD METHOD

The VLF - Electromagnetic Survey was run on the same
grid as the soil geochemistry and magnetic surveys. Indeed
the VLF and magnetics were run simultaneously utilizing the
same Scintrex IGS-II system.

The Scintrex IGS unit was sct up to receive twe stations,
NKL Seattle, Washington, 24.8 kHz and NAA Cutler, Maine,

24.0 kHz, mecasuring the horizontal field strength and the in-
phase and ocut-of-phase or quadrature components of the
vertical field. The instrumentuses a three coil system, one
horizontal coil and two vertical coils, all at 90° angles to
cach other. The horizontal coil is used to scale the in-
phase and quadrature readings to correct for changes in the
strength of the VLF signal at different points on the property.
The freguency reference needed to obtain gquadrature readings

is accomplished by using the magnetic field frequency, see
Appendix 2.

7.2 DATA PRESENTATION

Two plans with stacked VLF profiles were drawn, one
for each property. Scales for both are 1:5000. For the
Carol 1 claim Seattle has beren presented and for the Carol
claim Hawaii has been presented.

The conductors have been interpreted and drawn, and

the major ones labelled and described below.

g
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7.3 DISCUSSION OF RESULTS

e s O e i i i

This claim has a number of good conductors and a swarm
of smaller, lesser conductors, see Figure 8.

Conductor 1 occurs in the vicinity of the cliff which
1s located at approximately 200 N on lines 4 through 8. A
fault is interpreted to be coincident with this eliff and
a4 stream runs through the qully at the base of the cliff.
Some iron sulfides were noted in the area. However, soil
geochemistry and rock sampling in the area have not been
encouraging. The best corroboration of in phase and
guadrature is found on lines 7 and 8 at about 150 N.

Conductor 2 gains strength toward the west. Again, no
correlative support from the soil geochemistry or geology.

Conductor 3 is fairly weak and discontinuous, para-
l1lelling Conductor 1.

Conductor 4 is a 400 metre long cenductor with a fairly
poor corroboration of in phase and quadrature and is most
likely caused by water,

Conductor 5 is a discontinuous conductor, with the
strongest correlation of in phase and gquadrature signals
occurring on its western end near line 5. Again, no
geological or soil geocchemical support.

Conductor 6 is similar to Conducter 5, a discontinuous
conductor with the best correlation of in phase and quadra-

ture signals again on line 5.

N
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7.3 DISCUSSION OF RESULTS (Cont'd)

Carol 1 Claim

Fairly poor response has been gained from the VLF
survey over this claim. Only four conductors of any
length occur on the property, scc Figure 9,

Conductor A has a length of over 200 metres, but no
correlation between in phase and quadrature readings. A
small soil geochemical anomaly appears in the vicinity of
the south end of the conductor, but with the lack of in
phase and quadrature correlation it is unlikely that the
conductor and the soil anomaly are cannected.

Conductors B, C and D have lengths of over 100 metres
each, but wvery poor correlation between in phase and gquad-
rature signals. Conductor C has the best correlation of the
signals but it is still peoor, at best. No correlation with
geology; a small silver soil geochemical anomaly close to
Conductor B appears to be unrelated again due to no corre-

lation between the in phase and quadrature.

engineering Nd.



8. GEOCHEMICAL SOIL SURVEY

8.1 FIELD METHOD

In preparafinn for sampling a grid was prepared on
both the Carol and Carol 1 Claims. Lines were cut at 100
metre spacing with 50 metre intervals flagged as survey
stations. Industrial thinning of the young forest made
the cutting excessive, time consuming and costly.

Samples were taken from shallow pits dug by mattock,
from the "B" horizon where developed. On some locations
where poor seil was developed any fine material found was
sampled. On several locations no sample was taken, where
swampy ground or rock outcroppings were located,

All samples were packed in standard paper envelopes,
marked and dried in the field., They were subsequently

delivered to General Testing for further processing.

8.2 LABORATORY PROCEDURE

General Testing Laboratories reported to have processed
samples in the feollowing manner:

All samples were first oven dried. They were then
screened to =200 mesh. A 10 gram portion of the fine
fraction was then taken for fire assay. The bead produced
was crushed, dissolved in aqua regia and assayed by Atomic

Absorption for gold and silver.

E engineearing Hd
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B.3 DATA PRESENTATION

The claims, grid lines and all sample locatiors are
shown on Geochemical Plans, scale 1:5000. Separate plans
were prepared for gold and for silver values for the Carol
and Carol 1 Claims, for a total of four plans.

All silver and gold assay results arc plotted and
anomalous values are contourcd. Gold 1s expressed in
parts per billion and silver assays are 1n parts per

million.

8.4 DISCUSSTON OF RESULTS

The assay results for both Carol and Carol 1 Claims
were combined for a statistical evaluation. It was
established that an anomalous thresheold for gold is 30
ppb and significantly anomalous are all values larger
than 50 ppb gold. For silver, anomalous threshold is
1.0 ppm and significantly anomalous are considered values
over 1.5 ppm silver.

On the Carcl Claim there arc several small gold
anomalies scattered over the grid area. The largest one
is on the north side of the baseline along lines 3 and 4.
The highest value in that anomaly is 180 ppbk gold. The
total size of the anomaly is about 600 metres length and
about 100 - 120 metres in width,

The silver stayed in the background values aover most

E engineering ld
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8.4 DISCUSSION OF RESULTS (Cont'd)

of the grid area. Several moderately high small anomalies
are scattered over the northern part of the grid. None of
these anomalies however coincide with any of the gold
ancmalies.

The Carol 1 grid alsc shows a number of gold and silver
anomalies. The best gold anomalies seem to be in the noerth-
east and northwest parts of the grid. The northeastern
anomaly has a high reading of 260 ppb geld. It runs off the
grid at its northeast corner, and to the south 1t runs
toward Mosquito Creek gravel deposit. The northwestern anomaly
might be connected with transported material in Meosquito
Creek. The highest assay within this anomaly was 690 ppb
gold.

Silver anomalies are mostly smaller in size and the
values were not very high,

Subsequently high gold anomalies were examined in the
field., Where outcrops were found and sampled very low gold

and silver values were cncountered.

Respec ubmitted,

V. Cukor,“F, Eng.
January, 1988 NVC ENGINEERING LTD.

E engineering Nd,
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SUMATRA RESOURCES LTD

Vancouver, B.C. December 30, 1987
p Invoice # 500

Geolopgical, geophysical and geochemical programs on the Carcol and Carol 1
mineral claims - Vancouver Islamnd;

l.ilmcu-ttingilI'I'II-I'I.'IIIII'IIIlIlIlI..l'..'lll.l.l.l. s lg'm.ﬂﬂ

Geochemical Boll sampling..sscevssessassnnsnsnsasannss 4,600,00
Geophysical EM and Hagnetic surveys, 44 km @ 500 22,000.00
Geclogical mapping, sampling, supervision of surwveys 7 ,850,00
Bguipmant rentaleinessuiapsnssnn apa st ansssatnsnvasvens 2,500,00
ABBRYE S ki data a0 aianin o ke e ae e e e e e 6,760.00
Data compilationy drafting, report e 6,175.00
Racording fee 150.00

Subtotal $ 69,535,00

Ensineerin; and management 15% 10,450,00

Total charpes % 79,985.00



CERTIFICATE

I, VLADIMIR CUKOR, of 304 - 1720 Barclay Street in

the City of Vancouver, Province of British Columbia, DO HEREBY

CERTIFY that:

11

2.

I am a Consulting Geological Engineer with NVC
Engineering Ltd., with business address as above;

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

I am a Registered Professional Engineer in the
Geological Section of the Association of Professional
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THE 1GS-2 SYSTEM

1.0 INTRODUCTION

1.1 General Information

The 1G5-2 Integrated Geophysical System is a portable
microprocessor-based instrument which allows more than one type of
BUTvey measurement to be performed by a single operator during a
SUTVEY,

The 1GS-2 is a modular system which can easily be configured to
sult different and changing survey requirements, Reconfiguring
the system is easy and offers both operational flexibility and

minimal redundancy with a minimum number of spare consoles and/or
modules.

When configured with any of the available sensor optlons, the
IG5-2 System Control Conmsole becomes a method-specific instrument
according to the sensor optlon(s) utilized. 1In addition, the
1G5-2 Console is an electronlc notebook Into which geophysical,

geological or other data may be manually entered and digitally
stored.

Data 1is stored in the 1G5-2 in an expandable, solid state memory
and can be ocutput In the fleld by coonecting the instrument to a
printer, tape recorder, modem or microcomputer.

The 32 character digical display uses full words in most cases,
ensuring clear communication. Bocth present and previous data are
displayed simultaneously, allowing comparisons to be made at a
glance during a survey.

The 1G5-2 records header information, data wvalues, station number,
line number, grid number and the time of each ohservation in itrs
internal memory. Data are first sorted by grid number, then in
order of increasing line number and, within each line, by
increasing station number. In this way, the data are organized
loglcally regardless of the sequence in which they were Laken.
Ancillary data can also be manually entered and recorded at a
glven station, along with the survey parameters.

The IG5-2 may appear complex because of the new mlcroprocessor-
based technology employed in its design. However, it does not
perform any operation that 1s, in principle, unfamiliar to an
experienced operator. UOnly the procedures have changed. For
instance, data can now be recorded in the memory of the IG5-2 by a
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Figure IGS:l
The 1IG5-2 as Worn by an Operator
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serles of simple keystrokes, rather than recording measurements by
hand in a notebook. Likewlse, an error spotted in the records,
which would be corrected or erased by hand, 1 now corrected by
means of the Edit function which allows the error to be removed
from memory, corrected, and then refiled, or erased altogether.

1.2 Product Updates

At Sclntrex we are contlnually working in lmprove our line of
products. You may be notifled as Ilmportant changes occur o
elther the software or hardware of our products, We would
appreciate hearlong from you if you are Interested in our latest
developments. We would alse value hearing from you about any
successes, or problems you may have encountered so that we may
advise you.
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THE MP-3/4 MACNETOMETER

1.0 INTRODUCT LON

1.1 General Outline

This section of the manual describes in detall the proten
magnetometer method.

A theoretical explanation of the magnetic method 18 given firac.
Then the cable MAG SETUP MENUS is presented for reference, After
thiszs, the following toples are dealet wich in detail:

1) method enabling procedures,
2) measuring procedures,

3) warnlng messages,

&3 equlpment setup procedures,
5) rtroubleshooting information,
&) specificarions and

7) parcs lisc,

le2 The Magnetic Mechod

The wmagnetic method consiscs of measuring the magnetic field of
the earth as influenced by rock formations having different
magnetic properties and configurations. The measured fleld Is the
vector sum of Induced and remanent magnetic effects. Thus, there
are three factors, excluding geometrical factors, which determine
the magnetle field. These are the strength of the earth's magnetic
field, the magnetic susceptibilities of the rocks present and
their remanent magnetism.

The earth's magnetie field is similar Iin form to that of a bar
magnet's. The flux lines of the geomagnetic field are vertical at
the north and south magnetic poles where the strength is approxi-
mately 60,000 nT. In the equatorial reglon, the fleld is
horizontal and its strength is approximacely 30,000 nT.

The primary geomagnetic field is, for the purposes of normal
mineral exploration surveys, constant in space and time. Magnetle
field measurements may, however, vary considerably due to short
term external magnetic Influences. The magnitude of these varla-
tions is unpredictable. In the case of sudden magnetic storms, it
may teach several hundred gammas over a few minutes. It may be
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necessary, therefore, to take continuous readings of the geomag-
netic fleld with a base statlon magnetometer while Lthe magnetic
survey 1s being done. An alternative fleld procedure is to make
periodic repeat measurements at convenlent traverse points,
alchough this is a very wmreliable method during active magnetic
storms when it 1s important to have proper reference data.

The intensity of magnetization Induced In rocks by the geomagnetlie
field F 18 given hy:

I = kF

where I 1s the induced magnetization
k is the volume magnetlc susceptibility
F 1s the strength of the geomagnetic fleld

For most materials, k is very much less than 1. If k 1s negative,
the body is sald to be diamagnetic. Examples are quartz, marble,
graphite and rock salc. If k is a small posicive value, the body
15 sald to be paramagnetie, examples of which are gnelss

(k = 0.002), pegmatite, dolomite and syenicte. If k 15 a large
positive value, the body 1is strongly magnecic and 1t 15 said to be
ferromagnetic, for example, magnecice (k = 0,3), ilmenite and
pyrrhotitce.

The susceptibilities of rocks are determined primarily by thelr
magnecice content since this mineral is so strongly magnetic and
80 widely distributed in the various rock types. (0Of considerable
lmportance, ag well, 1s the pyrrhoetite content.)

The remanent magnetization of rocks depends hoth on their composi-
tion and their previous history. Whereas the induced magnetiza-
tion is nearly always parallel to the direction of the geomagnetic
fleld, the natural remanent magnetization may bear no relation to
the present direction and intensity of the earth's field. The
remanent magnetlzation is related to the direction of the earth's
field at the time the rocks were last magnetized. Movement of the
body through folding, ete., and the chemical history since the
previous magnetizacion are additional factors which affect the
magnitude and direction of the remanent magnetic vector.

Thus, the resultant magnetization M of a rock is given by:
M =M, + kF

where M, is the natural remanent magnetization, and F 18 a vector
which can be completely specified by its horizontal (H) and verti-
cal (Z) components and by the declination (D) from true narth.
Similarly, M, 1s specified when its magnitude and direction are
known. Thus, considerable simplification results 1f Hy = 0,
whereupon M merely reduces to kF. In the early days of magneric
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prospecting, it was usually assumed that there was no remanent
magnetization, However, It has now heen established that both
ignecus and sedimentary rocks possess remanent magnetization, and
that the phenomenon is a widespread one.



1.2 Theory of Operation

The Very Low Fregquency (VLF) Electromagnetic Method measures
variations in the components of the electromagnetic fields, set up
by communication stations operating in the 15 to 30 kHz frequency
range. These statlons, located around rthe world, generate signals
for the purposes of navigation and communication with submarines.

In far fleld, above uniform earth, the groundwave of the verti-
cally polarized VLF radlowave has three field components:

1) a radial, horizontal eleccrical field,
2] a vertical electrical field, and
3} a tangential, horizontal magnetic field.

When these three fields meet conductive bodies in the ground, eddy
currents are Induced causing secondary fields to radiate outwards
from these conductors. In the Magnetic Fleld mode, the 1G5-2/
VLF=4 measures the horizontal field and two components of the
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vertical field, normalized by the horizontal fleld measurement.
In the Electrical Fileld mode, it measures the horizontal magnetic
and electrical fields.

1.3 What the 1C5-2/VLF-4 Measures

As its primary measurement, the 1G5=2/VLF-4 employs Cwo mutually
orthogonal receive colls to determine three parameters of che
VLF-magnetic field. These are: 1) the horizontal amplitude
vector in a direction perpendicular to a line joining the operator
to the station; 2) the amplitude of the component of the verctical
field wvector which 1is 1n phase with the horlizontal wector; and 3)
the amplitude of the component of the vertical field vector which
is 90° out of phase with the horizontal wvector. These three
paramecers, for the piven VLF transmitter, are recorded simulta-
negusly. Sinece the vertical components are expressed as a
percentage of the horlzontal veector, they are automatically
normalized for any changes in the amplitude of the transmitted
primary fleld.

The primary field from a VLF station can in fact, vary consi-
derably. Figure YLF:l is a recording of the horizontal field
strength from the Annapolis VLF station made in Toronto, Canada.
For the most part, the field fluctuates moderately during the
course of the day due to changes in atmospheric conditions., There
are, however, more dramatic changes indicated on the recording.
Towards evening there is & large upwards swing in the field
strength, and at several points during the day, both partial and
total drops in the field amplitude can be observed. 1In the light
of these irregularicies, che horizontal fleld data should always
be considered wicth reservation as it is difficult to know whether

changes are caused by conductors or by variations in the statlon's
signal.

If the primary field strength is constant, changes in the ampli-
tude of the horizontal magnetic field mainly reflect variations in
the conductivity of the earth. HNormally there will be no vertical
magnetlc field, However, near a conductor, a vertical field will
be observed. The relative amplitudes of the in-phase and quadra-
ture components may be used to interpret the conductivity-size
characteristics of the conductor.

To permit measurement of the VLlF-electric fleld, a dipole
consisting of two cylindrical electrodes and 5 meters of wire is
used. When this dipole is correctly laid out, the 1G5=2/VLF=i
measures the in-phase and quadrature components of the horizontal
electric field in the direction of the line joining the operator
and the transmitrer station. The phase reference is the hori-
zontal magnetic field.
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The IGS-2/VLF-4 uses the magneric and electric field measurements
to automatically caleulate the apparent resistivity of the earth
a4 well as the phase angle between the magnetie and electric field
components, If the earth 1s uniform (not layered) within the
depth uvf the VLF weasurement, the phase angle between the hori-
zontal magnetic and electric VLF [lelds will be 45 degrees. A
non-uniform earcth will give rise to other phase angles.

The following formulae are used for resistivity and phase
calculations:

Apparent Besistivity Calculation:
rﬁ-
Eufuﬁ HY

where:

p = apparent resistivity in oho-meters
E, = horizontal electric amglltude, caleulated
Ey = (Ex(1)2 + Ex(Q)2)
Hy, = horlzontal magnetic amplitude, measured
f° = VLF station frequency in Hercz

wp = permeability of the ground in Henries/meter, a constant

The resistivity calculation has a range of 1 to 100,000 ohm-meters
with a resolution of 1 ohm-meter.

Phase Angle Calculatlon
The phase angle ¢ Is expressed as:

¢ = arc tan %:%%%

where:

E4(Q) = horizontal quadrature VLF electric field,
E,(l) = horizontal in-phase VLF electric fleld, phase rferenced to
the horizontal magnetic field, Hy.

The phase angle calculation has a range of =180" to +1680° with a
reseolution of 1°. By definition che angle is positive when the
electrical [ield leads the magnetlc fileld.



9.0 SPECIFLCATLONS

9.1 Standard Console Specifications

Digical Display 32 character, 2 line LCD
display

Eeyboard Input 14 keys for entering all

commands, coordinates, header
and ancillary information.

Languages English plus French is
standard.

Standard Memory 16K RAM, More than sufficient
for a day's data In most
applications.

Clock Real time clock with day,

month, year, hour, minute and
second., One second resolu-—
tion, £l second stabllity over
12 hours. Needs keyboard
initialization only after
battery replacement.

Digiral Data Output B5-232C serlal interface for
digital printer, modem, mlicro=
computer or cassette tape
recorder. Data outputs in 7
bict ASCII, no parity format.
Baud rate is keyboard selec-
table at 110, 300, 600 and
1200 baud. Carriage return
delay is keyboard selectable
in increments of one from O
through 999. Handshaking is
done through X-0N/X-0FF
protocol.

Allows 1GS5=2 to act as a

master for other Ilnstrumenta-
tion.

Analog Output For a strip chart recorder. O
to 999 mV full scale with
keyboard selectable sensitciv-
feies of 10, 100 or 1000 unice
full seale,
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Console DMmensions

240 x 90 x 240 mm includes
mounted battery pachk.

Weights

Console: 2.2 kg

Console with Non-rechargeable
Battery Pack: 3.2 kg.

Console with Rechargeable
Battery Pack: 3.6 kg.

Operating Temperature Range

=40°C to +50°C provided
aptional Display Heater is
used below =20°C.

Power Requirements

Can be powered by external 12
V DC or one of the Battery
Pack Options listed below,

9.2 Bactery Pack Options

Battery Pack lifetime depends on which Battery Pack 1s selected,
sensor(s) used, reading time and amblent temperature. Life
expectancy would be 1 to 10, elght hour survey days.

Bon-Rechargeable Battery Pack

Includes battery holder and 10
disposable 'C" cell batteries
for installation on console.
Used in low sensitivity total
field magnetometry or VLF in
temperatures above 0°C.,

Weight 1is 0.9 kg,

Rechargeable Battery Pack
and Charger

Includes battery holder; 6
rechargeable, non-magnetic,
sealed lead-acld batteries and
charger for installation on
console. Best for high
gensitivity total field
measurements; all gradient
measurements and operation
below 0°C. Pack weighs 1.3
kg Charger speclficacions
are: J40 % 95 % 65 mm,
115/230 v AC, 50/60 Hz, 20 VA,
overload protected.
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8.0 SPECIFICATIONS

8.1 Magnetometry Specifications
Total Field Operating Range 20,000 to 100,000 nT

{1l nT = 1 gamma}.

Gradient Tolerance For Total Field: 5000 nT/m.

Total Field Absolute Accuracy ] nT at 50,000 nT
%2 nT over total field
operating and Cemperature

range.

Resolution 0.l nT.

Tuning Fully solid=-state. Manual or
automatic mode iz keyboard
selectable.

Eeading Time { seconds. For portable

readings this 1is the time
taken from the push of a
button to the display of the
measured value.

Contimuous Cycle Times Keyhoard seleccable in |
second increments upwards from
2 seconds to 999 secoands.




9.0 SPECIFICATIONS

Frequency Tunlng

Automatic digital tuning. Can
be tuned to any frequency in
the range 15.0 te 29.0 kHz
with a bandwidch of 150 Hz.

Up to three frequencles can be
chosen by keyboard entry for
sequential measurements.

Field Strength Range

Fields as low as 100 mA/m can
be recelved. 1In practice,
background nolse may require
fields up to 5-10 times this
level. MHaximum recelved field
is 2 mA/metre. These values
are specified for 20 kHz. For
any other frequeéncy, calculate
the above limits by multiply-
ing by the statlon frequency
in kHz and dividing by 20.

Signal Filtering

Harrow bandpass, low pass and
sharp cut—off high pass
filters.

Measuriog Time

0.5 seconds sample interval.
As many as 216 gamples can be
stacked to lmprove measurement
accuracy.

VLF-Hagnetic Field Components
Measured

l} Horizontal amplitude, 2)
vertical in-phase component,
and 3) wertical quadrature
components. Vertical
components are displayed as a
percentage of horlzontal
component and are related in
phase to the horizontal
component. Thelr range is
+120%; reading resolution 1X.

VLF-Magnetie Field Sensor

Two air-cored coils in a
backpack mounted housing with
an eleceronie level far
automatic tilt compensation.
The error in the vertical
in-phase component 1s less
than 1% for tilts up to *15°.

VLF: 9 - ]
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APPENDTX 2

VLF THEORY

—— e — . — —

The signal transmitted by the VLF station 1s recorded

by the vertical coils as:

Hp = A sin wt; Hs = B cos (wt-¢) (1.0)
where: Hp = primary signal A = amplitude of
primary signal
Hs = secondary (phase laged) signal
w = frequency B = amplitude of
t = time secondary signal
# = phase lag

These two received signals combine giving an ellipse,
which has two axis corresponding to the maximum length and minimum

width of the ellipse.

i.e. Eﬂf + HEE - 2 HpHs sin g = cos® Bo(2.0)

nl B2 AB

By measuring the angle from horizontal of the long axis
of the ellipse, a conducter is located when this tilt angle is
2070,

The Scintrex 1G5 VLF mecasures the primary vertical
(in phase) Hp and the secondary (quadrature) Hs to obtain a
conductor's location (from Hp) and the conductor's quality
using both Hp and Hs.

L tan™' (2 Hp/100 (1 - £ )

]

where O tilt angle (degrees)
Hp = vertical in phase, expressed as a o/o

g = tan~t (Hp)
(Hs)



VLF THEORY (Continued)

—_——— e

where @ = phase lag (degrees)
Hp = vertical in phase (any units)
Hes = vertical gquadrature (same units as Hp)

Since the quadrature readings require a magnetic field
phase reference, using unpublished means, the phase lag value is
untested and should be considered gqualatative only, but it 1is
likely reasonably precise (the readings are repeatable), but

may or may not be accurate (the correct value).

]
v
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CERTIFICATE OF ASSAY Date: October 22, 1487

@SES SGS SUPERVISION SERVICES INC. Flle: 87101652

Ganaral Testing Laboratories Division

1001 Eas! Pender Street, TO: N.Y.C. ENGINEEIRNG LTD,
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- mnwnmnmmu HNTH'HH.ITTFJT'A“D THERETO K5 LIMITED TO THE FEE CHARGED L ER

Anaiytical and Consulting Chamists, Bulk Cargo Spaciglists, Surveyors, Inspeclors, Samplers, Weighers
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CERTIFICATE OF ASSAY Date:  October 5, 1987

£\ T SGS SUPERVISION SERVICES INC. Fie:  8702-235%
_ ’E :‘;;‘E': l";::::r ;::““"“ Division TO: N.V.C. ENGINEERING LTD.
' Vancouver, B.C., Canada. VBA 1W2 ﬁ:ﬁéai'?ir é?gﬂ Saneley e
Telephone: (B04) 254-1647 vee Y1
P Telex: 04-507574
. We hereby certify that the foliowing are the results ol assays on: soil samples
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- Copper XXX X0 K 02 X000 XX XX AKX HHNX X KKK XKD X HE XX
- Au tppnl}#s(ppm] Cu (ppm)
Base Line L#1 :
d 0+00W 0.05 1.0 8
04500 0.03 0.9 9
v L #1 :
1+00W 0.02 0.8 17
1450W (side creel)0.02 0.8 21
i 2400W 0.02 0.6 10
2400 creek W 0.02 0.5 11
2+ 50W 0.02 1.3 B
3400w 0.03 0.6 11
= 3+ 50K 0.02 | 0.4 18
L4 00W 0.03 0.6 14
4450w 0.04 0.8 24
= 5+00W 0.0z 0.8 18
5+ 50 0.02 0.5 15
64000 D.02 0.8 19
b 64 50W 0.03 1.3 15
74006 (A) 0.02 0.9 14
7+00M  (B) 0,03 1.0 11
= 74+50W 0.02 0.8 10
B+ 000 0.02 0.9 10
OO0 0,02 1.0 9
94 50W 0.02 0.5 15
= 104+00W 0.02 0.6 14
104 50W 0.02 0.6 11
11+00W 0.02 0.6 13
_ 11+50W 0.03 0.5 19
1 2+00W 0.02 0.4 16
] 24500 0.03 0.8 15
- | B.L. C-1 :
04505 0.02 0.8 28
24505 0.02 1.0 19
44508 0.03 0.6 15
44508 0.03 1.2 23
54008 0.03 1.0 20 / cohtinued nrr page 2 T"."
S — o
NOE ﬁﬂiﬁ?}?ﬁﬁﬁ”hﬂﬁﬁﬂ&m@‘ﬂwlHS ONAEQUE ST PLLPS . :~—- .
AL EEPORTS ARE THE CONNDENTIAL PROPERTY OF CLIENTS PUBLICATION OF STATE-MENTS
O O L O e D THE RE e 3 LMATED TD Tret FEC CHARGED ( L, Wong
= T PAOVIMC AL ASSAYEA

Analytical and Consulling Chemists, Bulk Cargo Spacialists, Surveyors, Inspectors, Samplers, Weighe
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CERTIFICATE OF ABEBAY Dater October 5, 1987

b : B709-2356
\BG BGS BUPERVISION SERVICES INC. o
General Testing Laboratories Division TO: N.V.Z. ENGINEERING LTD,
1001 East Pender Street. Ste, 304 - 1720 Barclay S5t.,
Vancouver, B.C, Canads VBA 1W2 Vancouver, B.C,

Telephone (BO4) 254-1647 Veis 2Y1
Telax 04-507514
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|' MARSED = R CEPPEI’ !Ekxlﬂxlthxxlxx!?XIHIIKIIJIXIIIIINJEK!IHII
Au (ppm) Ag(ppm)
e PP'"i Cu_(ppm).
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T 1400E 0,02 | 1.0 15 |
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- 2+00F 0.02 | 0.4 10 l
| 2450E 0.03 (0.9 | 9 l
3+00E 0.03 0.5 ¢ L
3450E 0.02 : =
T 4450E 0.02 | 0.5 8 7=+ sk
' 5400F 0.06 | 0.3 7 | %
6+00E 0.04 0.5 7 Ve~ .
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94 50E 0,02 | 0.3 [—20
-~ 10+00E 0.03 | 0.5/ 1 3 |
B.L. #2  D+00K 0.03 | 0.p! 35 ' |
~ L#2 |
O+ 50K 0.02 0.3~ ¢ -1 |
1400 /D08 | 0.3 9 |
T 1450 { 0.02 | 0.8~ 9
2+ 00 10.03 | 0.3 g | |
24 50K k:g;u?. 0.4/ 12 |
< 3+00W 803 | 0.4 |
34504 Glp—gb2 | 5 | | . |
4+00K 0.03" ] 0.3 5 | . | !
4450w 0.01 | 0.6 30 [
54 50W 0.03 0.8 19 | I
6+00W 0.01 B 21 |
7+00W 0.02 0.9 g
7450 0.03 | 0.9 10
/ |lcontined pn page 3|......
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PROVINCIAL ASSATER

Analytical and Consulting Chemisis, Bulk Cargo Specialists, Surveyors, Inspectors, Samplers, Weighers
WEMBER Ampncan Soowly For Testng Malenais ® The Amencas Od mmtm.” L] m".ﬂ‘qmﬂi
REFEREL AND OR OFFICIL CHEMISTS FOR Nabonal insinule of Oupesd Prooucts » Tre Amencen O Chemegts’ Soceety

OFFICIAL WEGHMAS TERS FOR Vahtours' Boand ©



CERTIFICATE OF ASSAY Date.  pcrober 5, 1987

T CS[SES 508 BUPERVISION BERVICES INC. Fle  8709-2356
- Gensral Testing Laboratories Division
1001 East Penger Stree!, TO: N.V.C. ENGINEERING LTD.
o Vancouver, BC , Canads VBA 1W2
Telephone (804) 254-1847 ( page 3 )
Telex 04-507514
Ve hereby cerily tha! the following aré the results of assays on soil samples
l_ GaLD BLVER | Cabig :Lx
R e I] opper EEKK KX NN AN XA NN XN XN NN KKK
Sl u (ppd) Ag(ppdle ™oy
L#2: ! ;
8+00W 0.03 0.6 | 8 .
B+ 50K 0.02 0.6 | 7 | A
9400k 0.02 |05 | 8 ||

™ 9450 0,06 o8 | 12 “ !

| 10+00% 0.02 [0.6 | 10 ;
10450k 0.02 (0.6 | 9 ] | ';
11400k 0.02 |05 | 1 A
11+ 50K 002 t6.s | 7 | N\ ]
12400 0.02 |0.9 | & = \. '
124 50K 0.02 | 0.9 | A RO | ]

Tumm‘ 0.02 1.3 | 10 .} | |

i <1 F . i
L #2C-1: I : I | ,
I | i

I oesor 003 |12 Jo=d N | |
1+00E 0,02 |06, " 5 | , i

~ 1450E 0.02 | 0.8 6 v 1

| 2+00E 0.03 D.E- 6 |
3+00L 0,02 {0.91 | N ;

_ 4+00E 0.03 |06 1 13 7 | |
4+50E 0.02:~4-1.2 % 19 | . ‘_ . |
5+00E 0,0271°0.8 | - 8 | ! |
6+00E ‘p.03 | 0.8 2 | ; :

™ 6450F (;‘D.DE 0.8 ‘ % | l ] |
7+00E {i0.02 | 0.6 T - ;
7450E .03 | 0.5 21 I | |

~ B+OOE 0.0 ! 0.9 18 ' | |
B+50E | 0.03--10.9 15 | 1| i }
9400F | 0,02 1 0.6 TR

_ 9450E 0.03 | 0,5 % |
10+00F 0.06 |0.8 | 13 |
11+00E 0,03 | 1.0 12|
11450E 003 |oe | 21
12400E 0,03 10,9 | N

/ continued oy page & J.....

[ WOTE RLJECTS RETAMNED OME MONTH PULFS RETANED THREL MONTRS Ok REDUE ST PULFS
AMND RLMECTS WiLl BE STORE FOR & MAXIMUR OF OHE YEAR

356750 R DA SPPRTI Romp oy s A S SR
l Cr WHITTEn ARFAGUAL ANy LIBILITY ATTAEHED THERETO (& LMITED 10 T+E FEE CLARGED L. Wong

PROVINCIL, ASSAYER

Analylical and Consulting Chemists, Bulk Cargo Specialists, Surveyors, Inspeciors, Samplers, Weighers

MEMBER Amancan Soc-aty For Tesing Malenain ® The Amencen O Chemits Sccety # Canaden Tetng Assocalon
REFEREE AND 08 OFFRCAL CHEMISTS FOA Hahonal inatdute of Orseed Producis # The Amencar Od Chemaby' Socssty
OFFICIAL WEIGHMASTEAS FOR vancouss Board OF Trade



CERTIFICATE OF ASSAY Date  pciober 5, 1987

\SGS 8GS BUPERVISION SERVICES INC. File  8709-235
Ganeral Testing Laboratories Division TO: N.V.C. ENCINEERING LT
1001 East Pender Streel d i aii ’ > LD,
- Vancouver, BC, Cenace VBA 1W2 [ page 4 )
Telephone (B04) 254-1647
Telax 04-307514
We hereby cevtily thal the following are the resufts of assays on soil samples
-[ = e Copper x:uxxxxllnxxuuxkxuuxu:xnnxn KNKXXE
Au (ppm)|Ag(ppm}; Cu (ppm |
T N
|
"l 04 50M 0.03 | 0.9 15 |
1400w 0.01 | 0.6 ] 21 [
1450M 0.03 | 0.6 16 ! i i
= 2400 0.02 | 1.0 | 27 | |||
| 24508 0.03 | 0.9 13 | |
34 00K 0.04 | 0,8 32 R |
- 3450M 0.03 | 0.6 13 | e |
4t SOW | 0.03 l| 0.9 8 ! N
5400 W | 0.03 | 0.8 | 12 | —~|
_ 5450K 0.01 | 0.6 2. JEe { !
6+ 00W 0.04 | 0.6 25/ |
11+00% 0.03 | 1.0 9% (1 / |
11+50W 008 | 6.8 I TR A I |
] ."n. .f
L #4 o - ; -I |
- O+50K | 0,03 | 0.5 14 | |
| 140 | 0.02 E'.E‘, 11 1 { i
1450 D.03 | 06 | 6 !
—  2400K 0.03 | 0.5 | 6 ' !
| 2450M | 0.06 . 0.3« ; 2 , ; i
3400w 00571 0.3 2 ! |
34500 ' 0.03 0.4 1 | f
Tl 4e00K fo03 | oyt ! 3 | | | |
| 4450W 10,03 | 0.4 & ! '
| 5+00W 0,02 | 0.6 5 | ' |
| 5+50M |0.03 | .0,3 - |
6+00W ' %m;'.;.-rn.z. 4
L #4 C-1 | |
| |
6+50W 0.02 | 0.5 4 j
7+00M 0.02 | 0.6 3 ' .
T4 50W 0.0z 0.4 2 |
B+00W 0.02 1.0 14 J / contiged on pagle 3 aves
NOTE REJECTS RETAMED OnE MONTH PUUPS RETANED THREE MONTHS OH REQUEST PLLPS
AND REJECTS WiLy BE STORE FORAHM.MQF‘-?ETEAH
B S A e
R WHFTTEN APPROVAL ANY LIABRITY ATTACHED THERETO (6 L MITED 10.TrE FEE CHARGED L. Wong

PROVINC AL 4558 vER

Analytical and Consulting Chemists, Bulk Cargo Specialists, Surveyors, Inspectors, Samplers, Weighers

WA R kmencen Socsety For Tealng Malenais ® The Afsfcan O Chamiits Socery, @ Canadan Tming Assoosion
REFEREF AND OF OFFICIAL CHEMIETS FOA Watnonal nstoute of Ossesd Producis & The Amencen On Ghesmesis’ Socsety
OFFICIAL. WEMGHMASTEARS FOA Vencounis Boao OF Traoes



CERTIFICATE OF ASSAY Date October 5, 1987

2\ SGS 8GS SUPERVISION BERVICES INC. B
gt General Testing Laboratories Division i
= Vancouver, B.C.. Canade VBA 1WE
Telephone. (604) 254-1647 { page 5 )

Telex D4-507514

-

We hereby cadtily thal the following are the results of assays on soi]l samples

oo BAVER 'Enpper AXXXNAXEAXXXXXXXAXNAXXAX XK XX A XXX AKX XX XAX KKK
it hu(ppm) A
u(ppm) Aglppm) l lew {Dm)
—
L ¥4, C-1 ¢ |
o B450W 0,03|] 0.8 ¢ 18 | ’
94 00W | 0.04) 0.8 | 8 !
94 50 L 0.04| 0.9 0 12 i !
104 00w | 0.02 i 1.2 21 | |
= 104508 | 0.,02| 0.6 J ! | " |
11+00W . 0.02, 0,6 5 | | | |
12400W | 0.02] 0.5 9 i S [ | |
— : | e i
L #5 | ; ' \ |
| s I
A a.om | oozl o) 3 37 %y 1 |
24 50W | 0.02 0.4 3 ¢ ; |
B4 O0M | 0.02| 0.5, 6 ¢ - A |
" 34500 | 0.02] 0.6 y e R :
4+00W | 0.02; 05! 7 ey i
4+ 50W | ﬂ.ﬂEi 0.6 ——8 i :
5+00K } 0.03] 0,0 3 | l
i 5"‘5'3‘"' U'-..GH ! g.ﬁ - 5 ) | ,
74+00W | o2y P53 ) | |
7+508 | 0.02| g;a 1 |
- B+00W 0,021 O%, & '/ | |
b B30 0.03;. 0.8 ; .. 9 | :
G+ 00 (1' 0.03 1.2 v~ 6 , | |
— a1 ! i i |. |
| P | ! | E f
| Al : 5 | | |
= P ' | | |
e e i . ' |
| | | |
= |
| |
| |
| |
i 1
- \
| |
NOTE BEJECTS HETAMNED OME sONTH BLLPS RETANED THBET MONTHS DR RECUEST PUAPS
AHD RE_ECTS WILL BE STORE FOR A MAXIMUEE OF O8E YEAR
T O LAy s 5 A G o REROATS ih KT PERMITTED WITHOUT
R T Ra Tr A Ay b TUE MY 15 LAAITED TG THE FEE GHARGED L. Wong - n—

Analytical and Consulting Chemisis, Bulk Cargo Specialists, Surveyors, Inspectors, Samplers, Weighers

MEMBEN Amencen Socsry Foe Testng Saienain ® Trhe Amencen Od Cnermestc Socety @ Canscan Tesleng Assocss!on
REFEREE AND OF DFFICIAL CHEMISTS FOR Matonal inatfuie of Disesd Procucts ® The Amencan O Chemeaiy Socety
OFFICIAL WEMGHMAS TERS FOA Vancouws Boadd 0 Trase



CERTIFICATE OF ASSAY Date: pNovember 9, 1987

@‘5 SGS SUPERVISION SERVICES INC. Flle:  8710-1651
- General Testing Laboratories Division
1001 East Pender Street, TO: N.V.C. ENGINEERING LTD.
Vancouver, B.C,, Canada. VBA 1W2 Ste. 304 - 1720 Barclay Street
Telephone: (604) 254-1647 Vancouver, B.C.
Telex: 04-507514 VaG 2Y1
We heraby cartity that the lollowing are the resulls of assays o soil samples
—0 SuYEn KEXXKKXEXN XK KA KKK f;u:EEn__ GOLD SILVER
Au (ppa) Ag(ppap hu_(ppm) [Ag (ppm)
L 6 0400 BL 0.02 | 0.2 Lis
BL  6+505(C1) Q.03 0.2
BL 74508 (C1) 0.03 0.4 2450E 0.03 0.8
3+00E 0.04 Q.5
L#1 (C1) 10450E 0.03 1.5 3+50E 0.03 0.4
11+00E 0.03 0.3 4+00E 0.03 0.4
11+50E 0.05 a.9 6+00E 0.04 Daa
6+50E 0.02 0.3
Li#l (C2) 12+400E 0.03 0.4 T+00E 0.02 0.4
T+50E 0.03 0.3
LE3 (Cl) O+50E O.03 0.3 B450F 0,03 0.3
1+00E 0,05 0.3 94+00E 0,04 0,2
1+50E 0,05 0.4 94+50E 0.04 0.8
2400E 0,08 1.0 10400E 0.26 1.5
2+50E 0.03 0.5 10430E 0.03 0.3
3+00E 0.02 0.4 11+00E 0.02 0.5
3+50E 0.02 0.4
4400 0.03 | 0.5 IL#5
44508 0.03 0.6 9450 0.69 1.8
5+00E 0.03 0.7
10+00W 0.22 0.6
5450E 0.02 0.7
10+50W 0.02 0.2
6+00E 0.02 0.4
114+00W 0,10 0.9
64 50E 0.05 0.7
. L1+50W 0,04 0.5
7+00E 0.05 | 0.6 12450 | 0.03 0.5
T+50E 0.02 0.9 ? 2
Sei0w as | 1400E | 0.03 0.4
B+50E 0.03 1.2 1 :
™ +50E 0,04 0,2
9+00E 0.03 0.9
2+00E 0.02 0.3
9+50E 0.03 0.8
2+50E 0.03 0.2
10+00E 0,03 0,7
- 3+00E 0.02 0.4
10+50E 0.02 0.8
3+50E 0.03 0.3
114+00E 0.03 0.3
11450E 0.03 0.5 4400E 0.04 0.4
% : ; 4+50E | 0,02 0.4
L4 0+50E 0.02 0.2
1+00E 0,02 0.7 / contired on page 2 ....es
1+50E 0,02 0.5
2+00E 0,02 0.5

NOTE REJECTE HETAINED OME MOMNTH PULPS HETAMNED THREE MONTHS. ON AEQUEST PULPS
AND REJECTS WILL BE STORE FOR A MAXNALK OF DNE YEAR

ALL REPOATS ARE THE CONFIDENTIAL PROPERTY OF CLENTS PUBLICATION OF STATE-MENTS (/{/ )
CONCLUSON OR CXTAACTS FROM 0R AEGARMNNG DUR REPDATS 1N NOT PERMITTED WITHOUT
CUR WHITTEN APPROVAL ANY LIABILITY ATTACHED THERETO 1S LIMITED TO THE FEE CHARGED L . Wong

,f PROAVINGIAL ASSAYER

H 4 I_‘ e
Analytical and Consulling Chemisis, Bulk Cargo Specialists, Surveyors, Inspectors, Samplers, Welghers
MEMALR: Amencan Socaty For Teatng Matenaty o The American O Chemisis Socety ® Canadesn Teslng Assocuton
REFEREE AND OR OFFICIAL CHEMISTS FOR: Naticnal inatitule of Chisasd Prosects ® Tha Amancsh O Chamals' Soceaty
DOFFICIAL WEIGHMASTERS FOR- Vancouwer Board O Trade




RS

CERTIFICATE OF ASSAY

SGS SUPERVISION SERVICES INC.
Genaeral Testing Laboratories Division

1001 East Pandar Siresl,
Vancouver, B.C., Canada. VEA 1W2

November 9, 1987
8710-1651

Date:
Fila:

TO: N.V.C. ENGINEERING LTD.

Telephone: (G04) 254-1647
Telex: 04-507514 ( page 2 )
Wa hereby certify that the lollowing are the resulls of assays on: soil samples
GOLD “m wd SHTEE Ll
| Gow | AXXXXAXABAAXXXK XX MARKED: GOLD SILVER
r Au {ENEE(FP'“] |k U
L#6  1+00W 0.04 0.6 L#7
o g sptll B 7400E | 0.03 0.9
34 00W 0.02 0.3 8+00E 0.03 1.4
34500 0.03 | 0.3 opre il
b 10+00E | 0,03 | 0.7
0+ 50 0.03 0.2 11+00E 0.03 1.1
14+00E 0.02 0.2 114+50E 0.03 1.3
— 14+50E 0,02 0,2
2+00E 0.02 0.2 BL L #8
2450E 0.03 0.6 00+00W | 0.03 0.9
| 34+00E 0.03 | 0.2
3+50E 0.02 0.3 L8 Eﬂl}
4+00E 0.03 0.7
54508 0,04 0.2 04500 0.03 0.7
== 6+00E 0,02 .3 2400w 0.03% 0.8
24+50W 0.05 1.1
L#7 (Cl) OO0+50M 0.02 0.3 3+00M 0.02 1.0
= 14+00W 0,02 0.3 F4-50W 0.0z 1.1
14+50W 0,073 0.2 44 00W 0.03 1.2
2400W 0,03 0.5 S+00W 0.03 0.9
) 24500 0.03 | 0.4 6+50W | 0.03 0.8
3+00W 0,05 1.5 T4+00W 0, 04 0.4
34506 0,03 2.0 T+50W 0,02 0,7
4400w 0.03 1.2 E+00W 0. 04 0.5
== 54000 0.03 1.2 B+ 50W 0,03 0.9
Q4+ 00W 0,03 0,8
Ly7 O4+50E 0.03 0.8 O 50W 0,02 0,9
= 2+00E 0.03 0.3 LO+00W 0.03 0.4
2+50E 0,02 0,5 104-50W 0,04 0.5
3+00E 0,02 0.7 11+00W 0.03 0.7
3450E 0,04 1.0 114+500W 0.02 0.3
L4400 0,06 0.7 124000 0,04 1.5
5+00E 0.02 1.3
5+50E 0,03 0,17
6+00E 0.03 0.8 / continged on page 3 .....
6+50E 0,03 1.2
NOTE REJECTS HETANED ONE MONTH FULPS FETANED THREE MONTHS. ON REGUEST PULPS w
| enos e ne counceima, eorenr xS AL CAIONE AT LA
.| OUR WRITTEN APPROVAL ANY LIABALITY ATTACHED THERETG 15 LMITED TO THE FEE GHARGED . Wong
il PROVINCIAL ASSAYER

Analytical and Consulting Chemisls, Bulk Cargo Specialisls, Surveyors, Mipﬂ‘-l'\q?ﬁ Samplers, Weighers

MEMBER dmwncan Socwety For Tesing Maienais ® The dmescsn O Chemests Secaly  Canachan Testrg Assocesinn
REFEREE AND OR OFFICIAL CHEMISTS FOR. Matonal institule of Ouseed Products @ Ths Amarcen O Chamits’ Saciety
OFFICIAL WEIGHMASTERS FOR: Vancouve: Board 04 Trade



LERTIFIGAIE UFr AsaAlY Date: NQVEMBER 9, 1987

r@' [= $GS SUPERVISION SERVICES INC. Fle:  8710-1651
- General Testing Laboratories Division
1001 East Pender Street, TO: N.V.C. ENGINEERING LTD.
Vancouver, B.C., Canada. VBA 1W2 Ste, 304 - 1720 Barclay St.
Telephone: (604) 254-1647 Vancouver, B,C.
Telex: 04-507514 Vel 2Y1
( page 3 )

Wa heraby -:nrfrfy that the loliowing are the resulls of assays on°  goi] samples

£ R iy E
wildd L

—_— — I!KIKHKKIL(I l(
i KXXXXXXPXXX MARKED: GOLD SILVER
Au (ppm]) Ap(ppm m) | Ag (ppm)
L#8 0+ 50E 0,06 | 0.3 L#7
1+50E 0,05 | 0,5
2400E 0,05 0,4 S+50W 0,02 0.8
2+50E 0.03 | 0.4 6400W 0.02 0.7
3+50E 0.05 | 0.4 B4+ 50W 0.02 0.6
4+00E 0.03 | 0.4 7+00W 0.02 0.5
44S0E 0.02 | 0,2 T+50W 0.03 0,7
5+00E 0,02 | 0.3 8+00W 0.03 0.8
5+50E 0.04 | 0.4 B+ 50W 0,02 0.9
6+00E 0.02 | 0,3 9+00W 0,02 0.5
6+50E 0.08 | 0.4 O450W 0.03 0.4
B+50E 0.02 | 0.3 104+00W 0,04 0.4
O+00E 0.03 | 0.5 104500 0,04 0.3
10+00E 0.02 | 0.5 11+00W 0.02 0.5
10+50E 0.04 | 0.3 11+50W 0.02 0.5
L#3 H+50W 0.02 | 0.5
T+00W 0.02 | 0.5
T+50W 0,02 | 0.7
B+00W 0.03 | 0.6
8+50W 0.02 | 0.6
LES S5+00F u,02 0.5
S+50F 0.02 0.5
6+00E 0.02 | 0.6
6+50E 0.02 | 0.6
7+00E 0.02 | 0.7
7450E 0,02 | 0.5
10+00E 0.02 | 0.6
10450E 0.02 | 0.5
11400E 0.02 | 0,4
11450E 0.02 | 0.4

ROIE HIEISETWW MONTH PULFS RETANED THHEE MONTHE ON FECQUEST PULPS
CT5 WILL BE STORE FOR A MAKIMUM DOF ONE YEAR

ALL HEPORTS aRd Toie CONFIDENTIL PROPERTY OF CLENTS PUBLICATION OF STATE-MENTS

CONCLUSION O EXTRACTS FROM O REGARDING OUR REPORTS i NOT PERAMITTED WITHOUT L. Wong

unt WHTTEN APPROVAL ANY LIABILITY ATYACHED THERETO 1S LMITED TO 1HE FEE CHARGED o
/7 PROVINGIAL ASSAYER

Analytical and Consulting Chemists, Bulk Cargo Spacialists, Surveyors, Mapicm("Smm Weighars

MEMBER. Mrsincun Socesty For Tuslng Mabeosls @ Tha Amencan Od Chamests Socety ® Canschan Tesing Assocaion
REFEREE AND OR OFFICIAL CHEMISTS FOR' Hatonal insltube of Ouseed Products ® The Amencan O Chamals’ Socsty
OFFICIAL WENHBASTERS FOA: Vancouss Bosd Of Tracde




RASGS

CERTIFICATE OF ASSAY

SGS SUPERVISION SERVICES INC.
General Testing Laboratories Division

1001 East Pender Street,

Vancouver, B.C., Canada. VBA TW2

Date:
File:

November 25, 1987
8710-3057

TO: N.V.C. ENGINEERING LTD.
Ste, 304 - 1720 Barclay Street

Telephone: (604) 254-1647 Vancouver, B.C.
Talex: 04-507514 V6G 2Y1
We hereby certify that the following are the results of assays on: soil samples
0 SRR ! XXXXXAXXEXXXXXX SAMPLE MARKED: GOLD SILVER |
Au_(ppm)Ag(ppm) Au (ppm)| Ag (ppm)
- L & 7450 - N| 0.02 0.9
B.L. 6450E 0.02 | 0.9 s 0 0.9
) i 00450 - N | 0.02 | 0.8 8+50 0.02 1.0
1400 0,02 | 1.1 9400 0,02 0,7
1450 0.02 0.9 9+50 g.g§ g.g
i 2400 0.02 | 0.5 10+00 ‘ ‘
gig 3‘3% 3'2 4400 - S| 0.02 0.4
21450 0.02 | 0.2 4450 0.02 0.2
- 3490 0.02 | 0.3 5450 0.02 0.2
6400 0,02 0.2
L 2 2400 - N | 0,03 | 0.7 6+50 0,02 g;g
e 2450 0,02 | 0,8 7400 0,02 5
4400 0.02 e 7+50 0,02 0.4
50 0,02 | 0.7
;:m 0.02 0.5 L5 0+50 - N| 0.03 1.1
= 5450 0.02 0.9 éd-ﬂﬂ g.gg g.?
6+00 0.02 | 1.0 +00 ! X
2+50 0,02 0.8
-|L 3 1400 - N | 0.04 | 0.2 g*gg g-gg gg
1450  (AD 0.04 | 0,2 5_-:5{] Dys 0.8
1+50  (B) 0.04 | 0,2 i D02 01
= 2400 0.13 | 1.0 =05 09
2450 0.06 | 0.9 6450 a ;
4400 0.07 | 0.4 7450 0.02 0.2
5+00 0.18 0,2 8+00 0.06 1.1
- 5450 0.02 | 0,9 8450 0.03 0.9
6400 0.06 | 0.8 9400 0.02 0.8
7400 0.02 | 1.2 9450 0.02 0.7
N 7450 0.04 | 1.0 10400 0,02 0.7
L 4 0+50 - N | 0.02 | 0.5 1400 - § 0.02 0.9
2400 0,02 | 0.7 2400 0.02 0.5
fi 2450 0.03 | 0,4 2450 0.02 0.2
3400 0.03 | 0.2 3400 0.02 0.3
5450 D.04 | 0.5
=T 6+00 0.02 | 0.8 i i - ;
7400 0.02 0.9 / continued on pag
| O RO REJECTE WL BE STORE FOR A MAXIMUM oF ONE YEARTeo. OMREQUEST PLAPS il
ALL TS ARE THE CONFIDEMNTIAL PROPERTY OF CLIENTS. PUBLICATION OF STATE-MEN (‘_’_ -___;)
CONG OF EXTRACTS FROM OR REGARDING OUR REPOATS IN NOT mﬂ{%
LR WRITTEN APPROVAL. AMY LIABLITY ATTACHED THERETO 15 LIMITED TO THE FEE CHARGED L. Wong
- = ol PROVINCIAL ASSAYER

Analytical and Consulting Chamists, Bulk Cargo Spacialists, Survayors, m‘ﬁa’m Samplers, Weighers

MEMEBER. Amancan Scciaty For Tesbng Maelsnais » Tha Amancan O Chamists Sociaty § Canndai Tealng Association
REFEAEE AND DR OFFICIAL CHEMISTS FOR: Nahional inatitule of Qisssd Progucts & The Amercan Od Chemis’ Socaaty

COFFICIAL WEIGHMASTERS FOR: Vancouve Board OF Trade



CERTIFICATE OF ASSAY Date: Novemver 25, 1987

f@\sss SGS SUPERVISION SERVICES INC. File:  8710-3057
- General Testing Laboratories Division To:

1001 East Pender Street,

Vancouver, B.C., Canada. VBA 1W2

Telephone: (804) 254-1647 ( page 2 )
Telex: 04-507514

N.V.C. ENGINEERING LTD.

We hereby cerlify that the following are the resuils of assays on: soil samples

GOLD SILVER
MARKED XXAXXXXAKMXXxXxXX | SAMPLE MARKED: GOLD STLVER
Au (ppm)Ag(ppm) Au (ppm)| Ag (ppm)

LS5 3+50 - S (&) 0.02 0.2 L7 5+30 - N 0.02 1.1
3450 (8) 0.02 0.2 5450 0,02 1.6
4L+00 (&) 90.02 0.3 6+50 0.03 1.4
4+00 (B)Y 0.02 0.2 7400 0.02 1.0
4450 (A) 0.02 0.4 7450 0.02 G.8
4450 (B 0.02 0.2 83+00 0.02 1.3
5+50 0,02 0.3 2450 0,03 1.1
6400 0,02 0,2 0400 .02 d.8
6+50 .02 0.3
7+00 0,02 0.4 L 7 0+00S 7+COE BE Q.02 0.5
7450 0.02 0.3
8400 0.02 0.9 L7 0400 - S 0.02 0.3

* 1400 .02 0.2

L& 1+50 - N $.02 0,7 1+50 0,02 0.2
2+00 0.02 1.2 3+00 0.02 1.2
3400 G.03 0.3 3+50 0,02 0,2
3+50 0.03 0.9 4400 0.02 0.4
4400 0.02 0.8 4450 0,02 G.4
4450 .02 1.3 5400 0,03 0.8
S+00 0.02 0.8 6+00 0,02 0.7
S+50 0.02 0.8 7400 0,04 0.3
6+00 0.02 1.4
6+50 0.03 0.9 L 8 0+50 - N 0.04 a,2
7400 0.04 0.5 1+00 0.02 8,2
7+50 0.02 0.8 1450 0.02 G.3
8+00 0.02 0.3 1+90 G.02 0.8
9450 .02 0.8 2450 0.02 8.3?
10400 .02 0.4 4+00 0,02 .

6+00 0,02 0.9

L7 0456 - N 0.02 0.7 6+50 .02 i.1
1450 0.02 1.3 8+00 0.02 0.8
2+00 0.02 1.4 8450 .02 0.9
2+50 0.02 Q.5 9400 G.03 1.1
3+00 0.02 1.5 94950 .02 1.4
3+50 0.02 0.3 10+0Q0N 0.02 1.3
4+00 0,02 0.5
4+50 0,02 0.9

/ continued onlpage 3 .Jeee-s
NOTE. REJECTS HETAINED ONE MONTH. PULPS RETAINED THREE MONTHS ON AEQUEST PULPS w
AND REMECTS WILL BE STORE FOR A MAXIMUM OF ONE YEAR _

ALL REPCRTS ARE THE CONFIDENTIAL PRCPERTY OF CLIENTS PUBLICATION OF STATE-MENTS. ( / /

CONCLUSION OR EXTRACTS FROM CGR BEGARDING QUR BEPORTS IN NOT PERMITTED WITHOUT

QUR WRITTEN APPROVAL . ANY LMALITY ATTACHED THERETGC IS LIMITED TG THE FEE CHARGED. L Wonﬂ

PROVINCIAL ASSAYER

Analytical and Consulting Chemists, Bulk Cargo Specialists, Surveyors, lnéectors, Samplers, Weighers

MEMBER: American Sociaty For Tesling Matereis ® The American Oi Chemists Society ¢ Canadian Testing Asacciabon
REFEREE AND OR OFFICIAL CHEMISTS FOR: Naticnal Inshtute of Oilseed Procucts « The Amencan O Chemists' Saciaty
OFFICIAL WEIGHMASTERS FOR: Vancouver Board Of Trade



CERTIFICATE OF ASSAY Date: November 25, 1G87

File: 6710-3057
SGS SUPERVISION SERVICES INC.
@SES Genearal Testing Laboratories Division

1001 East Pender Street, TO: N.V.C. ENGINEERING LTD.
Vancouver, B.C., Canada. VBA 1W2
Telephone: (604) 254-1647

Telax: 04-507514 ( page 3 )

We hereby certify thal the loliowing are the resulls of assays on: soil samples

e

Sow BLVER EXXXXXXEXXXKLKK XA XX XAXXXKKHAXXXAXAXKXAXXXXXXTXXXX XK KX
MARKED
Au(ppa)|Ag(ppm)
L9 0450 - N 0.02 0.4
1+00 0,02 0.4
1+50 0.02 0.2
1490 0,02 0.5
400 0,02 0.9
3+50 0,02 0,2
4430 0.02 0.5
5400 0.02 0.7
5+50 0.02 0.2
6+00 0,02 0.8
6+50 0.02 0.5
1400 0.02 1.0
T7+50 0.02 0.9
B400 0,04 0.8
8+50 0,02 0.5
9400 0.02 1.5
9430 .02 0.9
1 0400 0,02 0.4
L9 0+50 - § 0,02 0.2
1+00 0.03 0.2
1450 0.03 0.2
2400 0.03 0.2
3+00 0.03 0.2
3+50 0. 04 0.5
4400 0,02 0.3
4450 0.02 B2
6400 0,02 0.2
WOTE REJECTS WETAINED OHE MOMTH PULPS RETANED THREE MONTHS. ON REQUES] PULPS —
AND RCIECTS WiLL BE STORE FOR A MAXILEG OF DRE YEAR vt g— ——
Ao e b O T LA S ity L w /
Coie WHIT TEN AFPHOVAL ANY LIABILITY ATTACHED THERETO 5 LIMITED 10O THE FEE + Wang

# PROVINCIAL ASSAYER

mm;mmmmmcmmmwmmmmc‘ﬁgmm

MIWBER: Amencan 5ocmty Foo Tesing duensts » Tne Amenicen Od Chemisls Socssty ® Cansown Testng Assccislion
REFEREE AND DR OFFICIAL CHEMISTS FOR: Naticnal inateuts ol Odbbed Piodutis # The Amencan Od Chemssis’ Sacmedy
OFFICIAL WERGHMASTERS FOR: Vancouwe Board OF Trace
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